
gamoTvliTi fizikis samecniero kvleviTi instituti

 samecniero erTeulis (departamenti, instituti, ganyofileba,

laboratoria) dasaxeleba, sadac Sesrulda proeqti: zust da

sabunebismetyvelo mecnierebaTa faakulteti, gamoTvliTi fizikis

samecniero kvleviTi instituti

* samecniero erTeulis xelmZRvaneli: revaz zariZe

 samecniero erTeulis personaluri Semadgenloba.

I. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT
Sesrulebuli samecniero-kvleviTi proeqtebi

(exeba samecniero-kvleviT institutebs)

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

I. 2.

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1
gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli

da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles saganmanaTleblo, ise

samecniero-kvleviT dawesebulebebs)

# proeqtis dasaxeleba
mecnierebis dargisa da samec-
niero mimarTulebis miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvane

li

proeqtis
Semsruleb

lebi
1

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis
Sesaxeb vrceli anotacia (qarTul enaze)

I. 4.
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2

“EM dasxivebis zemoqmedebis
Seswavla adamianze mcire da

didmasStabian scenarebSi” –
(garemos eleqtromagnituri

dabinZureba)gamoyenebiTi
eleqtrodinamika

SoTa
rusTavelis
erovnuli
samecniero

fondi

veriko
jelaZe

v.jelaZe, m.
wverava,
T.nozaZe

rusTavelis fondisaTvis SeTavazebul kvlevaSi:  „EM dasxivebis zemoqmedebis

Seswavla adamianze mcire da didmasStabian scenarebSi“ gamoiyeneba adamianis

araerTgvarovani diskretuli modelebi, romelsac ewodeba "Virtual Population", -
Seqmnilia SveicariaSi IT’IS fondis mier (http://www.itis.ethz.ch/virtual-
population/virtual-population-cvip-vip/cvip3-and-vip1/).

es modelebi warmoadgens 3–ganzomilebian, sxvadasxva sizustis (1mm, 2mm, da 5mm)
badeze datanil qalisa da bavSvis 70–ze met qsovils. qsovilTa yvela saWiro

fizikuri parametri (eleqtromagnituri da Termuli) cnobilia mravali

gazomvebis Sedegad da aRebulia specialurad Seqmnili monacemTa bazidan,
romelic ganTavsebulia IT’IS fondis saitze: http://www.itis.ethz.ch/virtual-
population/tissue-properties/database/database-summary/

ramdenadac sakomunikacio mowyobilobebi moxmarebisas uSualo siaxlovesaa

adamianTan, amitom mniSvnelovania uSualod adamianis siaxloves warmoqmnili
velebis Seswavla, maTi SesaZlo mavne zemoqmedebis Tavidan acilebis mizniT.
dReisaTvis gansakuTrebiT aqtualuria mobiluri telefonebis da sxva ukabelo
kavSiris sakomunikacio mowyobilobebis mier gamosxivebuli em velebis da maTi
adamianze SesaZlo gavlenis efeqtebis gamokvleva da usafrTxoebis normebis
dadgena. urTierTqmedeba em velisa da biologiur obieqts Soris damokidebulia
gamomsxiveblis maxasiaTeblebze: sixSireze, mis mdebareobasa da orientaciaze
obieqtis mimarT; gamosxivebuli talRis formasa da em velis amplitudur
mniSvnelobaze, iseve rogorc energiis STanTqmisa da Senaxvis unarze
biologiuri organizmis mier. eleqtromagnituri velis energiis STanTqma
gansazRvrulia rogorc sidide - STanTqmis kuTri koeficienti (vt/kg) (SAR -
Specific Absorption Rate), romelic gviCvenebs drois erTeulSi, masis erTeulis mier
STanTqmul energias. imis mixedviT, Tu ra masaze da rogor aris igi daTvlili,
SAR SeiZleba iyos wertilovani da sxvadasxva masaze gasaSualoebuli. mTeli
sxeulisTvis SAR-is mniSvneloba SeiZleba gasaSualovdes qsovilis yvela tipis
mniSvnelobis gaTvaliswinebiT, an SeiZleba lokalizebuli mniSvnelobebis
daTvla TiToeuli organos an sxeulis nawilisaTvis da sxva.

em gamosxivebis zemoqmedebis Sesaswavlad adamianis modelebze mcire
manZilebisTvis gamoviyeneT adamianis araerTgvarovani modelebi da em dasxivebis
modelireba xdeba FDTD meTodiT

Cvens mier gamoTvlebisaTvis momzadda 1mm–iani sizustis adamianis ori

araerTgvarovani modeli: qalis (ela) da bavSvis (Teloniusi). gamosxivebis
energiis STanTqmis Sedegad gamowveuli temperaturis matebis Sefaseba (sisxlis

mimoqcevis gaTvaliswinebiT) moxda 900 MHz, 1900 MHz da 3700 MHz gamosxivebis

sixSireebze. sixSireebi SeirCa maTi yoveldRiur cxovrebaSi gamoyenebidan

gamomdinare.am modelebis failebi .cells gafarToebiT ixsneba Tsu, gamoyenebiTi
eleqtrodinamikisa da radioteqnikis laboratoriaSi adamianze

eleqtromagnituri (EM) zemoqmedebis kvlevisaTvis Seqmnili FDTDLab
programuli paketis damxmare programis - MyFDTD-is meSveobiT, sadac
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SesaZlebelia maTi damuSaveba, sakvlevi segmentis (mag: Tavis are) amoWra,
sxvadasxva tipis antenis dayeneba da sxv.

Cvens mier SemoTavazebuli kvleviTi proeqtis „EM dasxivebis zemoqmedebis

Seswavla adamianze mcire da didmasStabian scenarebSi“ I periodis amocanebis

mizans warmoadgenda mobiluri telefonis mier gamosxivebuli EM velis

zemoqmedebis Seswavla adamianis, kerZod: qalisa da bavSvis modelebze xelis

gareSe da xelis sxvadasxva poziciis SemTxvevaSi, 900 MHz, 1900 MHz da 3700 MHz
gamosxivebis sixSireebze.

aRniSnuli amocanis gadasaWrelad grafikul programa 3D MAX-Si momzadda

mobiluri telefonisa da xelis sxvadasxva poziciis modelebi.
qalis modelisTvis momzadda xelis ori pozicia:
I - roca mobiluri telefoni daWerilia mxolod TiTebis meSveobiT

II - roca mobiluri telefoni daWerilia mTliani xelis mtevaniT, exeba xelis

guls . FDTDLab programuli paketiT EM dasxivebis zemoqmedebis gamosakvlevad

mocemuli geometriebis Sesabamisad momzadda .cells gafarToebis mqone

diskretuli modelebi. kerZod, telefonisa da xelis modeli datanil iqna 3-
ganzomilebian badeze qalis ukve arsebul araerTgvarovan diskretul Tavis

modelTan. mobiluri telefonis modelSi CaSenebul iqna brtyel-firfitovani,
e.w. patch antena.

analogiuri wesiT, bavSvis modelisTvis momzadda xelis erTi pozicia.
FDTDLab programuli paketiT EM zemoqmedebis kvlevebi Catarda qalisa da

bavSvis Tavis areze, yuridan mobiluri telefonis (da Sesabamisad xelis)
sxvadasxva daSorebis 1 mm da 10 mm-is SemTxvevaSi. gamoTvlil iqna 1g da 10g masaze

gasaSualoebuli SAR-is ganawileba, igive adamianis qsovilSi STanTqmuli
gamosxivebis energia da am energiis STanTqmiT gamowveuli temperaturis mateba

qsovilSi 900, 1900 da 3700 MHz sixSireebze.

II. 1. publikaciebi:
a) saqarTveloSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi
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# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

II. 2. publikaciebi:
b) ucxoeTSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1 T. Nozadze, R.
Zaridze, V. Jeladze, V.
Tabatadze, I. Petoev,

M. Prishvin

Human Exposure
Study for Some

Scenarios

Journal of Applied
Electromagnetism (JAE).

Athens, Greece. 2016.
Accepted for publication

7

1. kvlevis mTavari mizani iyo Segveswavla eleqtromagnituri velis zemoqmedeba

erTgvarovan adamianis modelze (mumia) sxvadasxva scenarebisaTvis. SeviswavleT

SemTxveva, rodesac adamiani imyofeba manqanaSi da EM wyaro aris manqanis SigniT.
aseve - SemTxveva, roca EM wyaro mdebareobs a/m-is gareT (EM wyaro aris sabazo

sadguri). dasmuli amocanis gadasaWrelad gamoviyeneT damxmare

gamomsxiveblebis meTodi da am meTodze dafuZnebuli programuli paketi.
mTavari daskvna, romelic SegviZlia gavakeToT miRebuli Sedegebis safuZvelze

aris Semdegi:
adgili aqvs rezonansis movlenas. manqanis SigniT iqmneba maRalireaqtiuli veli,
romelic SeiZleba saSiSi iyos manqanaSi myofi admianisaTvis. amitom

rekomendaciis saxiT SegviZlia vTqvaT, rom momxmarebelma umjobesia Seamciros

manqanaSi mobilurze saubris xangZlivoba, raTa safrTxis qveS ar daayenos

sakuTari janmrTeloba.
SeniSvna: kvleva Catarebulia erTi konkretuli modelis safuZvelze, amitom

Sedegebi SeiZleba Seicvalos modelidan modelamde. ufro zogadi

daskvnebisaTvis ki saWiroa Catardes ufro meti kvleva aRniSnul sakiTxze.

saxelmZRvaneloebi
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# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1

2

3

V. Jeladze, M. Tsverava, T.
Nozadze, V. Tabatadze, M.

Prishvin, R. Zaridze

T. Nozadze, V. Jeladze, V.
Tabatadze, M. Tsverava, I.

Petoev, M. Prishvin, R. Zaridze

G. Afridonidze, I. Petoev, V.
Tabatadze, R. Zaridze

EM Exposure Study on
Inhomogeneous Human Model

Considering Different Hand
Positions

Human EM Exposure
Modeling using FDTD and

Method of Auxiliary Sources

Application of the Method of
Auxiliary Sources for the

XXI-th International
Seminar/Workshop on Direct

and Inverse Problems of
Electromagnetic and Acoustic
Wave Theory DIPED 2016,

Tbilisi, Georgia, September 26-
29, 2016, pp. 9-12.

Reports of enlarged sessions of
the seminar of I. Vekua
Institute of Applied
Mathematics. Vol. 30, 2016.
Tbilisi, Georgia. Accepted
for publication.

XXI-th International
Seminar/Workshop on Direct
and Inverse Problems of
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4.

5.

T. Tchabukiani, R. Zaridze, V.
Tabatadze, I. Petoev, D.
Kakulia

N. Vadachkoria, V. Tabatadze,
R. Zaridze, I. Petoev

Spherical and Ellipsoid
Resonators

The Optimal Size Directive
Gain Antenna Creation

Active Sources Localization by
Measured Field

Electromagnetic and Acoustic
Wave Theory DIPED 2016,
Tbilisi, Georgia, September 26-
29, 2016, pp. 38-41.

XXI-th International
Seminar/Workshop on Direct
and Inverse Problems of
Electromagnetic and Acoustic
Wave Theory DIPED 2016,
Tbilisi, Georgia, September 26-
29, 2016, pp. 83-87.

XXI-th International
Seminar/Workshop on Direct
and Inverse Problems of
Electromagnetic and Acoustic
Wave Theory DIPED 2016,
Tbilisi, Georgia, September 26-
29, 2016, pp. 133-137.

1. EM gamosxivebis zemoqmedebis Sesaswavlad adamianis modelebze (ufro
konkretulad qalis modelisaTvis, romlis saxelia ‘ella’) mcire manZilebisTvis

gamoviyeneT adamianis araerTgvarovani modelebi da EM dasxivebis modelireba

xdeba FDTD meTodiT.
gamoTvlebi Catarda mobiluri telefoniT dasxivebisas, 900 MHz, 1900 MHz da

3700 MHz sixSireebze, xelis gareSe da xelis sxvadasxva poziciis

gaTvaliswinebiT. Seswavlilia Tavis modelidan telefonis 1mm da 10mm manZiliT

daSorebis SemTxvevebi.
Hand pos1 - xelis pozicia, roca mobiluri telefoni gviWiravs mxolod

TiTebiT.
Hand pos2 - xelis pozicia, roca mobiluri telefoni gviWiravs mTliani xelis

mtevaniT, (exeba xelis guls).
daviTvaleT 1g SAR, 10g SAR da temperaturis mateba qalis Tavis modelSi.

miRebulma Sedegebma aCvena, rom temperaturis nazrdi yvelaze didia 3700MHz
sixSireze, roca wyaro dacilebulia 1mm-iT da ar viTvaliswinebT xels. yvelaze

dabali ki Hand pos2- sas , wyaros 10mm daSorebis dros 3700MHz sixSireze, rac
aixsneba EM velis manZilze ukuproporciuli damokidebulebiT.

2. warmodgenil kvlevaSi ganixileba EM zemoqmedebis Seswavla adamianze
sxvadasxva dasxivebis scenarebSi. kvleva Catarda ori mimarTulebiT:

1) EM zemoqmedebis Sesaswavlad dasxivebis mciremasStabian scenarebSi
gamoiyeneba adamianis realisturi araerTgvarovani diskretuli modelebi
("Virtual Population", IT'IS Foundation) da EM zemoqmedebis modelireba xdeba droiT
areSi sasruli sxvaobebis (FDTD) meTodiT. kvlevis mizania mobiluri telefoniT
gamosxivebuli EM velis zemoqmedebiT gamowveuli siTburi efeqtebis Seswavla



INST-7

adamianis araerTgvarovan modelebze. kerZod, adamianis qsovilSi STanTqmuli EM
velis energiisa (SAR) da am STanTqmiT gamowveuli temperaturis matebis Sefaseba.

2) EM dasxivebis didmasStabian scenarebSi gaTvaliswinebuli (rogoricaa oTaxis
kedlebi, manqana da a.S ) adamianis garSemo arsebuli obieqtebi da EM zemoqmedebis
modelireba xdeba adamianis erTgvarovan modelze (gasaSualoebuli
parametrebiT) damxmare gamomsxiveblebis meTodiT (MAS), romelic efeqtur
saSualebas warmoadgens erTgvarovan da gluvi geometriis mqone obieqtebze
difraqciis amocanebis amosaxsnelad. am kvlevis mizania EM zemoqmedebis
Seswavla oTaxSi mdebare adamianis modelze da oTaxSi em velis mravaljeradi
arekvlis Sedegad warmoqmnili rezonansuli efeqtebis gamokvleva.

ricxviTi eqsperimentebis Casatareblad SerCeulia gamosxivebis standartuli
sixSireebi: 300, 900, 1800, 1900, 3700 [MHz].

3. naSromi exeba rezonansuli sistemebis da mowyobilobebis sakuTari
rezonansuli sixSireebis da velebis gansazRvras damxmare gamomsxiveblebis

meTodis gamoyenebiT. ricxviTi gamoTvlebi ganxorcielda zogierTi gluvi

gamtari zedapiris mqone 2D (cilindruli zedapiris mqone rezonatori) da 3D
obieqtebze (sferuli da elifsuri zedapiris mqone rezonatorebi ).
eleqtramagnituri rezonatorebis speqtruli amocanis amosaxsnelad iqna

SemoTavazebuli dgm-ze dafuZnebuli algoriTmi, rac amcirebs araerTgvarovani

gantolebaTa sistemis amoxsnis problemas. 2D da 3D rezonatorebis Seswavlam da

miRebulma Sedegebma, romelic Catarda Seqmnili programuli paketiT, aCvenes

SemoTavazebuli meTodis efeqturoba, romelic gvaZlevs SesaZleblobas vipovoT

sakuTari mniSvnelobebi da sakuTari velebi maRali sizustiT.
4. antenis Seqmna, romelsac eqneba sasurveli diagrama mocemuli amplitudebiT da

fazuri ganawilebiT usasrulobaSi, sazogadod, problemas warmoadgens da

dResac aqtiuri kvlevis sagania. Tanamedrove sakomunikacio saSualebebi

aqtiurad gamoiyeneben informaciis ukabelod gadacemis sxvadasxva xerxebs, rac
warmoudgenelia Sesabamisi mimRebi da gadamcemi antenebis gareSe. ramdenadac

didia sakomunikacio saSualebebis raodenoba da saxeoba, imdenad didia moTxovna

sxvadasxva tipis antenebze, romlebsac eqnebaT kargi maxasiaTebeli parametrebi,
sxvadasxva sixSirul areSi. cnobilia, rom erTi da igive gamosxivebis diagrama

SeiZleba mogvces sxvadasxva antenam an antenaTa sistemam, romelTac Seesabameba

gansxvavebuli ganawilebuli denebis aplitudebi, fazebi da mdebareoba sivrceSi,
magram sainteresoa, vipovoToptimaluri varianti maTi ganawilebisa. optimaluri

varianti niSnavs, rom gamomsxivebels eqneba minimaluri reaqtiuli veli,
sasurveli gamosxivebis mimarTuleba . am naSromSi SemoTavazebulia antenis

sinTezis amocanis gadaWris axali idea, romlis Tanaxmadac eleqtromaqnituri
veli analizuria da arsebobs misi erTaderTi analizuri gagrZeleba am velis

singularobebamde. swored am singularobebis (gansakuTrebulobebis) ganawileba

gansazRvravs optimalur antenas sasurveli diagramis misaRebad. aRniSnuli

ideis kvlevaSi aqtiuradaa SesaZlebeli kompiuteruli modelirebis gamoyeneba,
romelSic gamoiyeneba damxmare gamomsxiveblebis meTodi (dgm). es meTodi
iTvaliswinebs zemo aRniSnul ideas velis analizurobis da misi analizuri

gagrZelebis Sesaxeb. dgm meTodis gamoyenebiT SesaZlebelia dabali resursebis

mqone gamomTvleli manqanebis saSualebiT amoixsnas dasmuli amocana.
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5. naSromSi SemoTavazebulia axali meTodi, romlis saSualebiTac SesaZloa
ganisazRvros eleqtromagnituri velis aqtiuri gamomsxiveblebis

adgilmdebareoba, Tu es veli gazomilia raime zedapirze. ganxiluli sakiTxi
warmoadgens eleqtrodinamikis Sebrunebul amocanas da misi amoxsna xdeba

damxmare gamomsxiveblebis meTodis gamoyenebiT. Sinaarsobrivad SemoTavazebuli

midgoma dafuZnebulia eleqtromagnituri velis fundamentur Tvisebaze - mis

analizurobaze da misi analizuri gagrZelebis erTaderTobaze. naSromSi

aRwerilia ganxiluli problemis gadaWris ori midgoma. eleqtromagnituri
velis aqtiuri wyaroebis adgilmdebareobis gansazRvra xdeba ganSladi da

Semkrebi velis wyaroebis gamoyenebiT. orive midgomis safuZvelze Seqmnilia

kompiuteruli programa da Catarebulia rogorc ricxviTi, agreTve realuri

eqsperimentebi. miRebuli Sedegebi adastureben SemoTavazebuli meTodis

efeqturobas.

b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1

2

3

R. Zaridze, V. Jeladze, V.
Tabatadze, I. Petoev, M.

Prishvin, T. Nozadze

R. Zaridze, V. Tabatadze, I.
Petoev, D. Kakulia, T.
Tchabukiani,

T. Nozadze, R. Zaridze, V.
Jeladze, V. Tabatadze, I.

Petoev, M. Prishvin

Human Exposure Study for
Large Scale Scenarios

Emission Source Localization
using the Method of Auxiliary
Sources

Human Exposure Study for
Some Scenarios

2016 International Symposium
on Electromagnetic

Compatibility –( EMC
EUROPE 2016), Wroclaw,

Poland, September 5-9, 2016,
pp. 474-479

2016 International Symposium
on Electromagnetic
Compatibility - EMC EUROPE
2016, Wroclaw, Poland,
September 5-9, 2016, pp. 829-
834.

11-th International Conference
on Communications,
Electromagnetics and Medical
Applications (CEMA’16),
Athens, Greece, 13-15 October,
2016, pp. 21-23.

1. motivacia aRniSnuli kvlevis iyo is, rom Segveswavla adamianze EM dasxivebis

amocana. gamogvekvlia xelis zegavlena EM velze axlo zonaSi.

cnobilia, rom zogierT sixSireebze oTaxis kedlebi (romlebic umetesad arian

rkina betonis) moqmedeben rogorc rezonatorebi da aZliereben vels. erT-erTi

mniSvnelovani parametri, romelic unda gaviTvaliswinoT rezonansuri efeqtebis

Seswavlisas, aris kedlebis gamWvirvalobis cvalebadoba. Seswavlil iqna

SemTxvevebi: adamiani telefonTan erTad aris oTaxis SigniT da gareT, aseve

SemTxveva roca EM wyaro aris sabazo sadguri. dasmuli amocanis gadawyveta

moxda damxmare gamomsxiveblebis meTodze (MAS) dafuZnebuli programuli
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paketis gamoyenebiT, romelic Seiqmna am konkretuli kvlevisaTvis. MAS -
meTodologia iqna gamoyenebuli sxvadasxva gamWvirvalobis zedapiris

simulaciisaTvis.

2. naSromSi eleqtromagnituri velis aqtiuri gamomsxiveblebis

adgilmdebareobis gansazRvris axali meTodia ganxiluli (Tu es veli gazomilia

raime zedapirze).

ganxiluli sakiTxi eleqtrodinamikis Sebrunebul amocanas warmoadgens da

misi amoxsna damxmare gamomsxiveblebis meTodis gamoyenebiT xdeba.
SemoTavazebuli midgoma dafuZnebulia eleqtromagnituri velis fundamentur

Tvisebaze - mis analizurobaze da misi analizuri gagrZelebis erTaderTobaze.
naSromSi aRwerilia ganxiluli problemis gadaWris ori midgoma.
eleqtromagnituri velis aqtiuri wyaroebis adgilmdebareobis gansazRvra xdeba

ganSladi da Semkrebi velis wyaroebis gamoyenebiT. orive midgomis safuZvelze

Seqmnilia kompiuteruli programa da Catarebulia rogorc ricxviTi, agreTve

realuri eqsperimentebi. miRebuli Sedegebi adastureben SemoTavazebuli

meTodis efeqturobas.

3. am kvlevaSi mTavari mizani iyo gamogvekvlia EM dasxivebis zemoqmedeba

adamianze, romelic imyofeba manqanaSi da Segveswavla SesaZlo rezonansuri

velebi. es amocana Zalian mniSvlelovania, radgan zogierT SemTxvevebSi

gamomsxivebeli wyaro sakmarisad axlosaa TavTan. SeviswavleT SemTxvevebi, roca
adamiani telefonTan erTad aris manqanis SigniTda aseve roca wyaro aris manqanis

gareT ( EM wyaro aris sabazo sadguri). kvleva Catardadamxmare gamomsxiveblebis

meTodze dafuZnebuli progrmuli paketis gamoyenebiT. ricxviTi eqsperimentebis
Casatareblad SerCeul iqna gamosxivebis sixSireebi: 300, 450 [MHz].
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nivTierebaTa kvlevis  samecniero-kvleviTi instituti

 samecniero erTeulis (departamenti, instituti, ganyofileba,

laboratoria) dasaxeleba, sadac Sesrulda proeqti;

zust da sabunebismetyvelo mecnierebaTa fakulteti: nivTierebaTa kvlevis
samecniero-kvleviTi instituti
xelmZRvaneli: nodar kekeliZe

1. nivTierebaTa fizikuri Tvisebebis kvlevis ganyofileba;
2. myari sxeulebis qimuri teqnologiis ganyofileba;
3. atomur-absorbciuli speqtrometriis ganyofileba;
4. radiaciuli fizikis ganyofileba;

* samecniero erTeulis xelmZRvanelebi;

1. Teimuraz jaxutaSvili ganyofilebis gamge;
2. lali axalbedaSvili             ganyofilebis gamge;
3. bela kvirkvelia                   ganyofilebis gamge;
4. daviT kekeliZe ganyofilebis gamge;

 samecniero erTeulis personaluri Semadgenloba.

1. nivTierebaTa fizikuri Tvisebebis kvlevis ganyofileba.
eremia TulaSvili mTavari mecnier TanamSromeli
zaur beriSvili mTavari mecnier TanamSromeli
manana CxaiZe ufrosi mecnier TanamSromeli
lela mwariaSvili ufrosi mecnier TanamSromeli
nana xixaZe mecnier-TanamSromeli
irina ambokaZe mecnier-TanamSromeli,
Tamar qemaSvili teqnikuri muSaki

2. myari sxeulebis qimuri teqnologiis ganyofileba.
iza daviTuliani         mTavari mecnier TanamSromeli
marina alapiSvili       mTavari mecnier TanamSromeli,
ciala sariSvili mecnier-TanamSromeli
zurab CubiniSvili teqnikuri muSaki

3. atomur-absorbciuli speqtrometriis ganyofileba.

guliko cotaZe             ufrosi mecnier TanamSromeli
nino bekoSvili             mecnier-TanamSromeli
nana maWaraZe                mecnier-TanamSromeli

4. radiaciuli fizikis ganyofileba
elza xiciSvili           mTavari mecnier TanamSromeli
zaur kvinikaZe             mTavari mecnier TanamSromeli
zaza tyeSelaSvili       ufrosi mecnier TanamSromeli
anzor vefxvaZe            ufrosi mecnier TanamSromeli
zinaida daviTaia          ufrosi mecnier TanamSromeli
irina ambokaZe             mecnier TanamSromeli

II. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT
Sesrulebuli samecniero-kvleviTi proeqtebi
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(exeba samecniero-kvleviT institutebs)

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

II. 2.

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli
da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles saganmanaTleblo, ise

samecniero-kvleviT dawesebulebebs)

# proeqtis dasaxeleba
mecnierebis dargisa da

samecniero mimarTulebis
miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleble

bi

1

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis
Sesaxeb vrceli anotacia (qarTul enaze)

II. 4.

2

proeqtis dasaxeleba
mecnierebis dargisa da

samecniero mimarTulebis
miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleble

bi

1 „saqarTvelos zogierTi
regionis sxvadasxva niadag-
geologiuri struqturis
fonuri bunebrivi da
teqnogenuri radioaqtivoba
da mosaxleobisaTvis

SoTa
rusTavelis
erovnuli
samecniero

fondi

T.
jaxutaSvili

b. TuTberiZe
e. TulaSvili
m. CxaiZe
l.
mwariaSvili
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2

radiologiuri riskis

Sefaseba“;
sicocxlis Semswavleli

mecnierebebi, dedamiwis
Semswavleli mecnierebebi da

garemo; radiobiologia,
geoqimia; radiaciuli

usafrTxoeba;

“qarTul wiTel RvinoebSi
antioqsidantebis da
mineraluri komponentebis
kopleqsuri kvleva analizis

Tanamedrove fizikur- qimiuri
meTodebiT”.
sicocxlis Semswavleli

mecnierebebi, dedamiwis
Semswavleli mecnierebebi da

garemo.

SoTa
rusTavelis
erovnuli
samecniero

fondi

T. kekeliZe l.
axalbedaSvi
li
m.mircxulava
b.kvirkvelia
z.samxaraZe
g. maisuraZe

gardamavali (mravalwliani) proeqtis etapis ZiriTadi Teoriuli da
praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

1.
2016 wlis ganmavlobaSi Sesrulda proeqtis me-2 periodis ZiriTadad da
me-3 periodis Semdegi ZiriTadi samuSaoebi:

 Catarda 2 savele eqspedicia Sida qarTlis regionis CrdiloeT
nawilSi da qvemo qarTlis regionis samxreT nawilSi (nimuSebis aRebis
da specialuri kvlevebis Catarebis mizniT, kerZod dozimetriuli
monacemebis);

 me-2 da me-3 savele eqspediciebis farglebSi (romlebic Catarda me-2
periodSi) Sesrulda aRebuli nimuSebis gama speqtrebis miReba;

 me-4 da me-5 savele eqspediciebis farglebSi (romlebic Catard a
mimdinare periodis ganmavlobaSi) Catarda aRebuli nimuSebis gama
speqtrebis misaRebad da analizisaTvis saWiro damuSaveba da
maxasiaTebeli monacemebis dadgena;

 literaturuli monacemebis analizis safuZvelze dadginda aRebuli
nimuSebis qimiuri Sedgeniloba (romelic saWiroa gama speqtrebis
analizisaTvis), da aseve maTi litografiuli parametrebi;

 Catarda miRebuli gama-speqtrometruli monacemebis pirveladi
analizi, romelTa safuZvelzec aRebul nimuSebSi dadginda
radionukliduri Sedgeniloba da maTi aqtivobis koncentracia;

 Catarda pirveladi analizi da dadginda dozimetriuli gazomvebis
monacemebi.

samuSaoebis dawyebidan sxvadasxva regionSi da geoteqtonikur zonaSi
sul aRebulia 85 sakvlevi nimuSi, m.S. qanebis 56 nimuSi da niadagis 29 nimuSi
(mesame saangariSo periodSi aRebulia 35 nimuSi, m.S. qanebis 22 nimuSi da
niadagis 13 nimuSi). agreTve aRebuli iyo qanebis 8 da niadagis 4 sakontrolo
nimuSi (analitikuri dublikatebi).

sakvlevi nimuSebi iyo Semdegi tipis:
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qanebi:
 magmuri (granitebi, dioritebi, andezitebi, andezi bazaltebi,

doleritebi, dacitebi) - 14 nimuSi;

 danaleqi (kirqvebi, silicitebi, qviSaqvebi, Tixebi, karbonatebi) – 34
nimuSi;

 metamorfizirebuli (Tixa-fiqlebi, fiqlebi, tufebi) - 8 nimuSi;
niadagi:

 aluviuri - 6 nimuSi;

 mTa-tye-mdelo - 3 nimuSi;

 yomrali mJave - 1 nimuSi;

 yavisferi - 15 nimuSi;

 yviTel-yomrali - 1 nimuSi;

 ruxi-yavisferi muqi - 3 nimuSi.

aRebis Semdeg yvela nimuSi gadioda gaSrobas laboratoriis pirobebSi
(erTi Tvis da meti ganmavlobaSi), Semdeg nawevrdebodnen (rogorc xeliT -
niadagis nimuSebi, aseve proeqtis farglebSi SeZenili specialuri
samsxvrevelas gamoyenebiT - qanis nimuSebi), ris Semdegac isev utardebodaT
gaSroba (laboratoriul RumelSi 1050C - 1100C temperaturaze dRe-Ramis
ganmavlobaSi), ris Semdegac isazRvreboda maTi masa da e.w. yrili simkvrive.
Semdeg nimuSebi iyreboda specialur e.w. marinelis WurWelSi, sadac
inaxeboda aranakleb 1 Tvis ganmavlobaSi (Th-232, U-238 da U-235
radionuklidebis ojaxebSi e.w. saukunovani wonasworobis dadgenis mizniT).
laboratoriuli analizis da literaturuli monacemebis safuZvelze
isazRvreboda maTi qimiuri Sedgeniloba, liTologia, klasifikacia, asaki
da a.S.

SemuSavebuli laboratoriuli meTodologiis Sesabamisad tardeboda
gama-speqtrebis miReba (3 dRe-Ramis ganmavlobaSi). aseTi reJimi
uzrunvelyofda 20-mde radionuklidis identifikacias rogorc
maRalefeqturi gama-gamosxivebiT, aseve dabaliT. gazomvis procesebi
faqtobrivad uwyvetliv sruldeboda da erTi Tvis ganmavlobaSi tardeboda
7-8 nimuSis gazomva (saWiro damatebiTi gazomvebis gaTvaliswinebiT - fonuri
speqtrebis miReba, ganmeorebiTi sakontrolo gazomvebi da a.S.).

ganvlili periodis ganmavlobaSi Catarda 50 gama-speqtris pirveladi
analizi, maT Soris mimdinare periodSi 29 gama-speqtris (im speqtrebis
gauTvaliswineblad, romlebic miRebulia fonuri gamosxivebis
gamosakvlevad da zogierTi meTodologiuri aspeqtris, kerZod,
radionuklidebis aqtivobis monacemTa ganusazRvrelobis dazustebis
mizniT). miRebuli Sedegebidan dadginda, rom ZiriTadad deteqtirdeba 22-mde
radionuklidi:

 Th-232 ojaxis - Ac-228, Th-228, Ra-224, Pb-212, Bi-212, Tl-208 (sul 6
radionuklidi);

 U-238 ojaxis – Th-234, Pa-234, Th-230, Ra-226, Pb-214, Bi-214, Pb-210 (sul 7
radionuklidi);

 U-235 ojaxis - U-235, Th-231, Th-227, Ra-223, Rn-219, Pb-211 (sul 6
radionuklidi);

 sxva bunebrivi radionuklidebi - Be-7, K-40;
 teqnogenuri radionuklidi - Cs-137.
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mcxeTa-mTianeTis regionis Crdilo nawilSi aRebuli qanebis
Seswavlil nimuSebisTvis (ix. me-2 periodis #1 da #2 gazomvebis oqmebi) Th-
232, U-238 da U-235 ojaxebis radionuklidebis da calkeuli radionuklidebis
(Be-7, K-40 da Cs-137) aqtivobis koncentraciisa (Bq/kg) da aseve ekvivalenturi
aqtivobis (Aeq) ganzogadebuli Sedegebi (P) - saSualo (av), minimaluri (mn)
da maqsimaluri mniSvnelobebi - moyvanilia cxrilSi.

P Th-232 U-238 U-235 Be-7 K-40 Cs-137 Aeq

av 26.2 19.7 1.1 3.9 447 0.7 88.5
mn 0.4 1.5 0.1 3.9 3.9 0.2 .3
mx 51.5 36.3 .0 3.9 845 1.3 165.7

analogiuri monacemebi niadagis Seswavlil nimuSebisTvis, da agreTve
Pb-210 da aloqtonuri Pb-210 (Pbal) aqtivobis, Pbal/Bi aqtivobebis
Sefardebebisa da ekvivalenturi aqtivobis - Aeq da Aeq-al (aloqtonuri Pbal
gaTvaliswinebis gareSe da masTan erTad) gamoTvlili mniSvnelobebi
moyvanilia cxrilSi.

P Th-
232

U-
238

Pb-
210

U-
235

Be-7 K-
40

Cs-
137

Pbal Pbal/Bi Aeq Aeq-al

Av 31.0 21.2 117.2 1.4 11.6 464 31.7 98.3 5.8 98.0 195
mn 17.5 13.0 37.6 0.7 5.0 281 0.3 12.0 0.5 62.1 1 6
mx

54.1 34.1
2 9.

4 2.2 23.1 784 53.3 204.0 13.2 166 270

qanebisa da niadagis nimuSebSi ojaxebis radionuklidebis aqtivobis
miRebuli monacemebis Sedarebidan SeiZleba aRiniSnos Semdegi ZiriTadi
Taviseburebebi da kanonzomierebebi:

 ojaxebis radionuklidebis da aseve radionuklidis K-40 aqtivobis
(aseve ekvivalenturi aqtivobis - aloqtonuri Pb-is gaTvaliswinebis
gareSe) saSualo da maqsimaluri mniSvnelobebi sakmaod axlosaa
erTmaneTTan, Tumca maTi minimaluri mniSvnelobebi qanebSi sakmaod
naklebia - erTi rigiT da ufro meti Th-232 da U-238 ojaxebis
radionuklidebisTvis da SedarebiT naklebad U-235 ojaxisTvis - vidre
niadagis nimuSebSi;

 radionuklidi Be-7 gasazom raodenobiT daimzireboda qanis erT
nimuSSi, xolo  niadagSi Be-7 daimzireboda yvela nimuSSi; TiTqmis
aseTive mdgomareobas aqvs adgili teqnogenur radionuklidTan Cs-137;

 niadagis nimuSebSi Pb-210-is aqtivobis koncentraciaSi damzerili
maxasiaTebeli Tavisebureba - mniSvnelovani zewonasworuli
koncentracia - ar aRiniSneba qanebis nimuSebSi.

sakvlev nimuSebSi identificirebuli bunebrivi warmoSobis
radionuklidebis Sedgeniloba da koncentracia zogadad Seesabameba
sxvadasxva qanebisTvis da niadagisTvis damzeril mniSvnelobebs.
konkretulad, aRniSnul regionisTvis aseTi analizi pirvelad Catarda (ar
arsebobs analogiuri monacemebi aseve saqarTvelos sxva regionebisTvs).
Semdgom periodebSi samuSao gegmis Sesabamisad igegmeba nimuSebis bazis
gafarToeba da miRebuli Sedegebis ufro detaluri analizis Catareba
sxvadasxva faqtorebze (nimuSis tipi da asaki, maTi genezisi, aRebis
geoteqtonikuri zona da a.S.) damokidebuli Taviseburebebisa da
kanonzomierebebis dadgenis, da aseve mosaxleobis dasxivebis radiologiuri
parametrebis dadgenis mizniT.
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2.
2016 wels Sesrulda proeqtis me-2 da me-3 periodis Semdegi

ZiriTadi samuSaoebi:

 eqspedicia yvarelSi, Rvinis mwarmoebel kompania "meRvineoba xarebaSi";

 mineraluri komponentebis kvleva niadagsa, foTlis da yurZnis mtevnis
sxvadasxva nawilebis nimuSebSi;

 antioqsidantebis identifikacia qromatografiuli analiziT
RvinoebSi, foTlis da yurZnis mtevnis sxvadasxva nawilebis nimuSebSi;

mineraluri da antioqsidanturi komponentebis Sesaswavlad qarTul wiTel
RvinoebSi da proeqtis farglebSi dasaxuli amocanebis ganxorcielebisTvis
Catarda eqspedicia yvarelSi Rvinis mwarmoebel kompania "meRvineoba
xarebaSi".
aRebuli iqna niadagis, saferavis jiSis yurZnis da qvevris Rvinis sinjebi.
venaxebidan niadagis da yurZnis sinjebis asaRebad gamoyenebuli iyo niadagis
da mcenaris sinjis aRebis instruqcia, romelic SemuSavebulia niadagis
nimuSis aRebis ISO 10381-8: 2009. Soil quality. Sampling (Soil quality.
Selection of samples) saerTaSoriso standartis Sesabamisad.
niadagis sinjebi aRebuli iqna specialuri xelsawyo Hand auger equipment
for soil research gamoyenebiT.
niadagis da yurZnis sinjebis winaswari momzadebisTvis gamoyenebuli iyo
standartuli operaciuli procedura (SOP), "niadagis da mcenaris sinjebis
winaswari momzadeba fizikur- qimiuri analizisTvis" romelic
SemuSavebulia ISO 11464: 2006 "Soil quality - Pretreatment of samples for
physico-chemical analysis") saerTaSoriso standartis Sesabamisad .
niadagis sinjebi aRebuli iqna mukuzanis (farTobi 25 ha) da sabues (farTobi
27 ha) venaxebidan, sxvadasxva siRrmidan, konvertis wesiT, Sesabamisi
instruqciis Tanaxmad. sul 20 wertilovani sinji.
saferavis yurZnis foTlebis da mtevnebis sinjebi  aRebuli iyo niadagis
sinjebis aRebis wertilebSi SemuSavebuli instruqciis Tanaxmad. sul 20
sinji.
mineraluri komponentebis sakvlevad, niadagsa da yurZnis mtevnis sxvadasxva
nawilebis nimuSebi damuSavda Semdegnairad: saanalizo nimuSebi: ylortebi,
foTlebi, marcvlis kani da rbilobi. maTi nawili  gairecxa gamdinare
wyalSi, gamoSra oTaxis temperaturaze, Semdeg daqucmacda da daiwva.
kvlevis mocemul etapze mineraluri komponentebis saanalizoT
gamoyenebuli iqna speqtrofotometruli da titrimetriuli analizis
meTodebi ISO и ГОСТ -s Sesabamisad.
miRebuli monacemebi Rvinoebis, niadagis da yurZnis nawilebis mineraluri
Semadgenlobis Sesaxeb  moyvanilia qvemoT cxrilebSi 1 - 5.
cxrili 1. venaxebis niadagis analizi
N
*

SiO2,
%

Al2O
3, %

P2O
5, %

CaO,
%

Mg
O,%

K2

O,
%

Na2O,
%

Cl-,
mg/100g

(eqstraqt
i)

SO4
2-,

mg/100g
(eqstraqti

)

humus
i, %

1 51.47 11.67 0.15 10.79 0.75 1.0 1.6 2.66 3.0 1.84
2 56.33 13.21 0.13 6.97 1.79 1.0 1.5 2.31 2.8 2.01
3 55.76 16.65 0.26 3.55 0.38 1.9 2.0 3.37 3.0 2.83
4 57.11 13.12 0.25 3.16 3.38 1.8 2.0 2.67 2.4 2.74
5 57.69 17.01 0.22 3.06 0.56 1.4 1.6 2.67 3.0 3.42
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* - 1- mukuznis venaxi, siRrme 5 sm; 2 - mukuznis venaxi, siRrme 25 sm; 3 - sabues
venaxi, siRrme 5 sm; 4 - sabues venaxi, siRrme 25 sm; 5 - ekologiurad sufTa
adgili
cxrili 2. ZiriTadi elementebis Semcveloba mukuznis venaxis niadagSi da
yurZnis mtevnis sxvadasxva nawilSi
N sinji Si,

mg/kg
Al,

mg/kg
×104

Ca,
mg/kg
×104

Mg,
mg/kg,
×104

K,
mg/kg,
×104

Na,
mg/kg×
104

P,
mg/kg,
×103

Cl-,
mg/100g
(eqstr
aqti)

SO4
2-,

mg/100g
(eqstr
aqti)

1 niadagi,
siRrme
5sm

2.4∙105 6.21 7.62 0.45 0.83 1.22 0.72 2.66 3.6

2 niadagi,
siRrme
25sm

2.6∙105 7.0 4.93 1.13 0.83 1.16 0.64 2.31 2.4

3 foTleb
i

0.6∙104 0.05 5.41 3.54 0.30 0.14 1.10 142.00

4 klerti 0.83∙103 0.03 0.44 0.07 2.02 0.82 0.66 410.47

5 kani 0.62∙103 0.04 0.35 0.04 1.60 0.71 0.69

6 rbilob
i

0.16∙103 0.07 0.06 0.01 0.79 0.38 0.34

7 wipwa 0.55∙103 0.03 0.27 0.003 0.45 0.27 0.32

cxrili 3. ZiriTadi elementebis Semcveloba sabues venaxis niadagSi da
yurZnis mtevnis sxvadasxva nawilSi
N sinji Si,

mg/kg
Al,

mg/kg
,

×104

Ca,
mg/kg

,
×104

Mg,
mg/kg

,
×104

K,
mg/kg

,
×104

Na,
mg/kg

,
×104

P,
mg/kg
, ×103

Cl-,
mg/100
g
(eqst
r
aqti)

SO4
2-,

mg/100g
(eqst
raqti)

1 niadagi,
siRrme
5sm

2.5∙105 8.82 2.50 0.23 1.62 1.56 1.12 2.66 3.0

2 niadagi,
siRrme
25sm

2.6∙105 6.93 2.20 2.00 1.53 1.54 1.15 2.31 2.8

3 foTlebi 0.9∙104 0.10 4.52 2.80 0.47 0.14 2.51 164.9
4 klerti 0.70∙10

3
0.03 0.59 0.01 1.42 0.06 1.21 386.23

5 kani 0.20∙10
3

0.02 0.040 0.01 0.95 0.03 0.78

6 rbilobi 0.15∙10
3

0.01 0.12 0.01 0.95 0.05 0.52

7 wipwa 0.55∙10
3

0.03 0.03 0.27 0.003 0.45 0.27 2.86

cxrili 4. qvevris Rvinos mineraluri nawilis analizis Sedegebi
N Rvinis sinji Si,

mg/l
Al,

mg/l
Ca,
mg/l

Mg,
mg/l

K,
mg/l

Na,
mg/l

P,
mg/l

SO4
2-,

mg/l

1 qinZmarauli 24.84 6.36 49.83 88.36 726.25 60.12 62.09 206.6
7

2 saferavi 17.48 4.77 68.48 43.24 830.00 60.12 44.12 266,6
2
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cxrili 5. saferavis jiSis yurZnis mtevnis sxvadasxva nawilis mineraluri
Sedgeniloba

N Rvinis
sinji

Si,
mg/kg
, ×
103

Al,

mg/k
g
×
103

P,

mg/kg,
× 103

Ca,
mg/kg,
× 103

Mg,
mg/kg,
× 103

K,

mg/kg,
× 103

Na,
mg/kg,
× 103

ash
mg/kg,
× 103

1 mukuzani,
klerti

0.83 0.30 0.66 4.44 0.07 20.25 0.80 64.2

2 sabue,
klerti

0.70 0.32
∙

1.21 5.96 0.08 14.42 0.60 54.3

3 mukuzani,
kani

0.62 0.46 0.69 3.55 0.04 16.00 0.71 50.7

4 sabue, kani 0.20 0.21 0.78 0.40 0.08 9.53 0.27 28.7
5 mukuzani,

rbilobi
0.16 0.07 0.34 0.58 0.12 7.87 0.38 23.7

6 sabue,
rbilobi

0.15 0.14 0.52 1.18 0.06 9.50 0.55 28.6

7 wipwa 0.55 0.30 0.32 2.70 0.03 4.51 0.27 28.6
saangariSo periodSi Sesrulebuli kvlevebi iZleva saSualebas Tvali
mivadevnoT niadagSi arsebuli elementebis migracias bolo produqtamde-
Rvinomde. venaxebidan aRebulma niadagis sinjebma gviCvenes yvela ZiriTadi
mineralis Semcveloba. miRebuli Sedegebis safuZvelze zogierTi
mineralebis (kaliumis, natriumis, da kalciumis) Semcveloba xasiaTdeba
raodenobis SemcirebiT klertidan Rvinomde. Sedegebma aseve aCvenes rom
Rvinis da niadagis mineraluri Sedgeniloba urTierTdamokidebulebaSia.
kerZod wiTel RvinoebSi mineraluri komponenetebis umetesoba gadmodis
yurZnis myari nawilebidan fermentaciis da davargebis dros. qvevris
Rvinoebi ufro metad gamdidrebulia fenoluri naerTebiT,  vidre Rvinoebi,
romlebic miRebulia fermentaciuli duRilis gareSe. pirveladi Sedegebi
miuTiTeben Na+, K+, Ca2+, Mg2+, SO4

2-, Cl- ionebis araTanabar ganawilebaze mTel
jaWvSi - niadagi-mcenare-Rvino.
antioqsidantebis identifikaciis mizniT Catarda qromatografiuli
analizi wiTel RvinoebSi, saferavsa da qinZmaraulSi. aseve saferavis
jiSis yurZnis mtevnis sxvadasxva nawilebSi.   analizisaTvis gamoiyeneba
maRalefeqturi Txevadi qromatografiis meTodi. testireba tardeba Agilent
-is firmis  Agilent Technologies 1200 xelsawyoze, romelic aRWurvilia
gradientuli satumbiT, ultraiisferi deteqtoriT, kompiuteruli sistemiT
monacemebis damuSavebisa  da marTisTvis. moZrav fazad gamoyenebul  iqna
narevi acetonitrili (zesufTa), ZmarmJava, TanafardobiT 90:8:2.  moZravi
fazis moculobiTi siCqare 0,7 ml/wT. saanalizo sinjis xsnaris moculoba
Seadgenda 5 mkl. stacionaluri fazad gamoyenebuli iyo  qromatografiuli
sveti С18. deteqtireba - 280 и 360 nm-ze.
qromatografiuli analizis nimuSebi miviReT Semdegnairad: gamowvlilva
xdeboda 100 ml-dan, gamonawvlilebi Segrovil iqna erTad uwylo Na2SO4-ian
WurWelSi, Semdeg gaifiltra qaRaldis filtrze da Sesrulda  gamoxda
rotaciul amaorTqlebelze, 300 ° С, Sedegad miviReT mSrali naSTi, romelic
gaixsna 7 ml meTanolis xsnarSi da gaifiltra membranul filtrze (forebis
zoma  0,45 mkm).
mocemul etapze SeviswavleT antocianebis narevis Tvisobrivi da
raodenobrivi Semcveloba RvinomasalebSi sabues venaxidan, romlebic mSral
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wiTel RvinoSi arseboben antocianidinebis 3-glikozidebis saxiT. sawyisi
Rvinomasalis da misgan gamoyofili preparatebis aoa-s vsazRvravdiT
speqtrofotometruli meTodiT 2,2’-dipiridil Fe(III) sistemis gamoyenebiT.
dadginda, rom nimuSidan antioqsidantis seleqtiurad gamowvilva
damokidebulia nimuSis pH-ze. magaliTad, antocianebi gamovyaviT
eTilacetatiT pH=2.0, xolo katexinebi da flavonoidebi pH=7.0. e.i.
sxvadasxva formebis wilis arseboba RvinoSi damokidebulia pH-ze. yurZnis
wvenis da aseve Rvinos pH-is gazrda misi bunebrivi mniSvnelovidan (3.2 – 3.8)
7-mde iwvevs antocianebis mTavari nivTierebis malvidin-3-glikozidis
gadasvlas qinoidur struqturis formaSi. magram TviTon antocianebis aoa
ar aris damokidebuli pH-is mniSvnelobaze. gaangariSebulia, rom
antocianebis wili aoa-s saerTo maCvenebelSi meryeobs 29-an 34%-de.
anti oqsidanturi aqtivoba-s (aoa) gansazRvrisaTvis sakvlevi xsnaris
(ganzavebuli Rvinomasala an antocianebis preparati) aliqvots 0.2-0.5 ml
moculobiT vumatebdiT 1.0 ml xsnars, romelic Seicavda 2,2’-dipiridil da
Fe(III) marils da vavsebdiT gamoxdili wyliT 100 ml-mde. reagentebis
koncentracia ssaboloo ganzavebisas udrida 0.12 da 0.20 mmol/l Sesabamisad.
250C 60-wuTiani eqspoziciis Semdeg izomeboda miRebuli Seferili xsnaris
optikuri simkrive 490 nm. aoa-s gaangariSeba xdeboda sakalibro grafikis
mixedviT, romelic aigo standartis-askorbinis mJavas sxvadasxva
koncentraciis xsnarebis mixedviT.
identificirebuli iyo Semdegi naerTebi: kaftarik mJava, galis mJava,
qlorogenis mJava, kateqini, vanilis mJava, sirinjis mJava, epikateqini,
parakumaris mJava, vanilini,sinapis mJava, elagis mJava, kvercitin 3β-
glukozidi, mirecitini, resveratroli, rutini, p-hidrobenzois mJava da sxva.
sul samuSaos am etapze identificirebulia 28 fenoluri naerTi.
yurZnis da Rvinos antioqidanturi Tvisebebi umTavresad damokidebulia
resveratrolis, mirecetinis da kvercetinis Semcvelobaze klertSi da
mtevanSi. maTi SedarebiTi Semcveloba Cven nimuSebSi Sesabamisad tolia 1.22,
12.33 da 10.58% magram saferavSi resveratrolis Semcveloba mcired
momatebulia - 1.37%, kvercetinis ki naklebia, vidre klertSi (6.90%). Cvens
mier Catarebuli analiziT kidev erTxel davadastureT, rom qvevrSi WaWaze
dayebenuli Rvino (sabues da mukuzanis saferavi) gacilebiT meti raodenobiT
Seicavs fenolur naerTebs da misi antioqsidanturi Tvisebebi
mniSvnelovnadaa damokidebuli rezveratrolis, mirecitinisa dakvercitinis
maRal Semcvelobaze, vidre Sesabamisi qarxnuli wesiT damzadebuli
Rvinoebi.
Seswavlili iyo kanis, klertisa da wipwis antioqsidanturi unarianoba.
dadginda rom wipwa da klerti aris umTavresi ganmsazRvreli
antioqsidanturi unarianobisa. magaliTad, kanSi kateqinis da  p-
hidroqsibenzois mJavis  Semcveloba iyo Sesabamisad 0.029 da 0.058 mg/g,
vanilis, galis da sirinjis mJaveebi arseboben kvalis saxiT.  wipwa Seicavs
4-5-jer  met galis mJavas, vidre klerti. yavis mJavas raodenoba aseve 4-5-
jer naklebia kanSi, vidre klertSi, mxolod kanSi ar iyo napovni.
dadginda, rom kanis antioqsidanturi unarianoba mcirdeba 29%-iT, klertisa
- 57%-iT, wipwisa ki - 42%-iT. marTalia wipwis antioqsidanturi unarianoba
maRalia klertisaze, magram klertis unarianobis Semcirebis maRali
procenti metyvelebs mis   upirates   aqtiur rolze anioqsidanturi
unarianobis CamoyalibebaSi.

II. 1. publikaciebi:
a) saqarTveloSi
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monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemlob
a

gverdebis
raodenoba

1 n.kekeliZe,
T.kekeliZe,
l.axalbedaSvil

i, m.mircxulava

g.maisuraZe,
b.kvirkvelia,
g.cotaZe,
v.liparteliani

qarTuli
wiTeli
Rvinoebis
saferavis da
qinZmaraulis
mineraluri
komponentebis
da zogierTi
antioqsidantebi
s kompleqsuri
kvleva

ibeWdeba
saqarTvelo
s qimiur
JurnalSi,
t.16, No2.
2016 w.

Tbilisi n.kekeliZe,
T.kekeliZe,
l.axalbedaSvil

i m.mircxulava

g.maisuraZe,
b.kvirkvelia,
g.cotaZe
v.liparteliani

vrceli anotacia qarTul enaze

1. samuSaos mizania aRmosavleTi saqarTvelos wiTeli Rvinoebis saferavi da

qinZmaraulis qimiuri Sedgenilobis (kerZod, mineraluri komponentebis da

fenoluri antioqsidantebis) dadgena. ISO-s meTodebis safuZvelze SemuSavda

nimuSebis aRebis da damuSavebis, agreTve yurZnis yvela nawilis (foToli, Rero,
rbilobili, kani da wipwa) qimiuri analizis standartuli operaciuli
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procedurebi. kvleva iZleva saSualebas Tvali vadevnoT niadagSi arsebuli an

Seyvanili elementebis migracias bolo produqtamde - Rvinomde.
venaxebidan aRebulma niadagis sinjebma gviCvenes yvela ZiriTadi mineralis

Semcveloba. miRebuli Sedegebis safuZvelze zogierTi mineralebis (kaliumis,
natriumis, da kalciumis) Semcveloba xasiaTdeba raodenobis SemcirebiT

klertidan Rvinomde. Sedegebma aseve aCvenes rom Rvinis da niadagis mineraluri

Sedgeniloba urTierTdamokidebulebaSia. kerZod wiTelRvinoebSi mineraluri
komponenetebis umetesoba gadmodis yurZnis myari nawilebidan fermentaciis da

davargebis dros. qvevris Rvinoebi ufro metad gamdidrebulia fenoluri

naerTebiT, vidre Rvinoebi, romlebic miRebulia fermentaciuli duRilis

gareSe. pirveladi Sedegebi miuTiTeben Na+, K+, Ca2+, Mg2+, SO42-, Cl- ionebis

araTanabar ganawilebaze mTel jaWvSi - niadagi-mcenare-Rvino.

II. 2. publikaciebi:
b) ucxoeTSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebu-
lis dasaxeleba

Jurnalis/
krebulis nomeri

gamocemis
adgili,

gamomcemloba

Gverde

bis r-ba

1 l.
mwariaSvili, n.
kekeliZe,
b. TuTberiZe,

radoni bunebriv
wylebSi Tbilisis

arteziul auzSi,
saqarTvelo

Proc. of 16th Int.
Multidisciplinary
Scientific Geo
Conference (SGEM

sofia,
bulgareTi

8



INST-21

e. TulaSvili,
i. ambokaZe

2016); 30 June – 6
July, 2016, Albena,
Bulgaria; Book 3, Vol.
1, pp. 605-612.

2 l.
mwariaSvili, n.
kekeliZe,
T.
jaxutaSvili,
e. TulaSvili,
m. CxaiZe

„Sida“ radoni da
dozuri
parametrebi
sacxovrebel
saxlebSi qalaq

TbilisSi -
saqarTvelos
mTavar qalaqSi

Proc. of 16th Int.
Multidisciplinary
Scientific
GeoConference
(SGEM 2016); 30 June
– 6 July, 2016, Albena,
Bulgaria; Book 4, Vol.
2, pp. 435-442.

sofia,
bulgareTi

8

vrceli anotacia qarTul enaze

1. naSromSi Seswavlilia radioaqtirui airis - radonis Rn-222 Semcveloba

sxvadasxva tipis zedapiruli wylebis (wyaros, mdinaris, da a.S.) rig wyaroSi,
romlebic ganlagebulia zogierT dasaxlebul punqtSi qalaq TbilisTan

axlos e.w. Tbilisis arteziuli auzis teritoriaze. kvlevebi Catarda erTi

wlis ganmavlobaSi (ianvar-dekemberi), zogierT punqtSi nimuSebi aRebul iqna

yovelTviurad. radonis Semcvelobis dasadgenad gamoyenebul iqna deteqtori

RAD7. dadgebilia, rom radonis Semcveloba wyalSi icvleba rogorc wyaros

adgilmdebareobis mixedviT, agreTve wylis tipis mixedviT. ase, magaliTad,
radonis Semcveloba sxvadasxva wyaros wyalSi icvleba diapazonSi ramdenime

erTeul Bq/L-dan 100 Bq/L-mde da meti. radonis Semcveloba wylis sxva tipebSi

mniSvnelovnad naklebia. Catarda wyaroebis sistematizacia aqtivobis jgufebis

mixedviT (aqtivobis Svidi jgufi, Zalian dabalidan - 0.3 Bq/L-ze naklebi -
zemaRlamde - 100 Bq/L-ze meti). gaanalizirebulia radonis Semcvelobaze

sxvadasxva faqtorebis SesaZlo gavlena, magaliTad, niadagur-geologiuri

struqturis Taviseburebebi, wylis Sekrebis Taviseburebebi, da a.S.
Catarebulia Sedareba literaturul monacemebTan.

2. naSromSi moyvanilia saqarTvelos dedaqalaq TbilisSi sxvadasxva SenobebSi

(sacxovrebel, agreTve sxva SenobebSi) „Sida“ radonis wliuri efeqturi dozis

sididis monacemebi. miRebuli Sedegebis da rekomendebuli sakontrolo
doneebis gaTvaliswinebiT Seyvanilia dasxivebis dozis ramdenime pirobiTi

diapazoni - dabali donidan zemaRal donemde. naCvenebia, rom wliuri efeqturi
dozis saSualo mniSvnelobebi sacxovrebel saTavseebSi icvleba farTo

diapazonSi - 0.33 mSv-dan 2.30 mSv-mde, da Seesabameba, ZiriTadad, Semdeg jgufebs

- tipiurze naklebi (<0.50 mSv), tipiuri (0.50 – 1.00 mSv) da tipiurze maRali (1.0 –
2.5 mSv); aRniSnulia, rom saSualo wliuri STanTqmuli dozis potencialurad

SesaZlo mniSvnelobebis gaTvaliswinebiT dozis maRali (2.5 – 5.0 mSv) da saSiSi
(5.0 – 10. mSv) mniSvnelobebis mqone jgufebSi SeiZleba moxdes 11 %-mde
saTavseebi. aRniSnulia dozebis ganawilebis zogierTi Tavisebureba sxvadasxva

saTavsSi; naCvenebia, rom sacxovrebel saTavseebisTvis miRebuli mniSvnelobebi,
ZiriTadad, Seesabamebian msoflios saSualo monacemebs.
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III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 l. axalbedaSvili “antioqsidantebis da
mineraluri komponentebis
kopleqsuri kvleva qarTul

wiTel RvinoebSi”

samecniero konferencia,
ureki, 16-20 seqtemberi,
2016 w.

moxsenebaTa anotaciebi qarTul enaze

1. antioqsidantebis da mineraluri nivTierebebis Semcveloba RvinoebSi

damokidebulia mravali faqtoris erTobliobaze: yurZnis jiSze, niadagis

Semadgenlobaze, klimatur pirobebze, venaxis (yurZnis gaSenebis) adgilis

reliefze, agroteqnikur saSualebebze, Rvinis warmoebis meTodebze da a.S.
Seswavlil saferavis jiSis yurZnis yvela nawilSi, axlad dawurul wvenSi da
RvinoebSi mineraluri komponentebi warmodgenilia kaTionuri da anionuri

nawilebis Na + ,K + ,Ca2 + ,Mg2 + ,SO4
2- ,CO2 , JangbadiT da umniSvnelo raodenobiT

boriT, ftoriT, bromiT, iodiT. da agreTve mikroelementebis, maT Soris

zogierTi mZime metalebis, spilenZi, TuTiis, manganumis, nikelis, kobaltis,
tyviis da rkinis saxiT.

b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 l. mwariaSvili radoni bunebriv wylebSi

Tbilisis arteziul auzSi,
saqarTvelo

30 June – 6 July, 2016, Albena,
Bulgaria

2 l. mwariaSvili „Sida“ radoni da dozuri
parametrebi sacxovrebel

saxlebSi qalaq TbilisSi -
saqarTvelos mTavar qalaqSi

30 June – 6 July, 2016, Albena,
Bulgaria

3

moxsenebaTa anotaciebi qarTul enaze

1. naSromSi Seswavlilia radioaqtirui airis - radonis Rn-222 Semcveloba

sxvadasxva tipis zedapiruli wylebis (wyaros, mdinaris, da a.S.) rig wyaroSi,
romlebic ganlagebulia zogierT dasaxlebul punqtSi qalaq TbilisTan axlos

e.w. Tbilisis arteziuli auzis teritoriaze. kvlevebi Catarda erTi wlis

ganmavlobaSi (ianvar-dekemberi), zogierT punqtSi nimuSebi aRebul iqna

yovelTviurad. radonis Semcvelobis dasadgenad gamoyenebul iqna deteqtori

RAD7. dadgebilia, rom radonis Semcveloba wyalSi icvleba rogorc wyaros

adgilmdebareobis mixedviT, agreTve wylis tipis mixedviT. ase, magaliTad,
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radonis Semcveloba sxvadasxva wyaros wyalSi icvleba diapazonSi ramdenime

erTeul Bq/L-dan 100 Bq/L-mde da meti. radonis Semcveloba wylis sxva tipebSi

mniSvnelovnad naklebia. Catarda wyaroebis sistematizacia aqtivobis jgufebis

mixedviT (aqtivobis Svidi jgufi, Zalian dabalidan - 0.3 Bq/L-ze naklebi -
zemaRlamde - 100 Bq/L-ze meti). gaanalizirebulia radonis Semcvelobaze

sxvadasxva faqtorebis SesaZlo gavlena, magaliTad, niadagur-geologiuri

struqturis Taviseburebebi, wylis Sekrebis Taviseburebebi, da a.S. Catarebulia

Sedareba literaturul monacemebTan.

2. naSromSi moyvanilia saqarTvelos dedaqalaq TbilisSi sxvadasxva SenobebSi

(sacxovrebel, agreTve sxva SenobebSi) „Sida“ radonis wliuri efeqturi dozis

sididis monacemebi. miRebuli Sedegebis da rekomendebuli sakontrolo doneebis

gaTvaliswinebiT Seyvanilia dasxivebis dozis ramdenime pirobiTi diapazoni -
dabali donidan zemaRal donemde. naCvenebia, rom wliuri efeqturi dozis

saSualo mniSvnelobebi sacxovrebel saTavseebSi icvleba farTo diapazonSi -
0.33 mSv-dan 2.30 mSv-mde, da Seesabameba, ZiriTadad, Semdeg jgufebs - tipiurze

naklebi (<0.50 mSv), tipiuri (0.50 – 1.00 mSv) da tipiurze maRali (1.0 – 2.5 mSv);
aRniSnulia, rom saSualo wliuri STanTqmuli dozis potencialurad SesaZlo

mniSvnelobebis gaTvaliswinebiT dozis maRali (2.5 – 5.0 mSv) da saSiSi (5.0 – 10.
mSv) mniSvnelobebis mqone jgufebSi SeiZleba moxdes 11 %-mde saTavseebi.
aRniSnulia dozebis ganawilebis zogierTi Tavisebureba sxvadasxva saTavsSi;
naCvenebia, rom sacxovrebel saTavseebisTvis miRebuli mniSvnelobebi, ZiriTadad,
Seesabamebian msoflios saSualo monacemebs.

III. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT
Sesrulebuli samecniero-kvleviTi proeqtebi

(exeba samecniero-kvleviT institutebs)
proeqti Sesrulebulia saqarTvelos Tavdacvis saministros, saxelmwifo
samxedro samecniero-teqnikur centr “deltas” da ivane javaxiSvilis
saxelobis Tbilisis saxelmwifo universitets Soris arsebuli memorandumis
(#1/05, 2012 w) safuZvelze.

#
Sesrulebuli proeqtis dasaxeleba
mecnierebis dargisa da samecniero

mimarTulebis miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1 Sesrulebuli proeqtis dasaxeleba:
III-V naxevargamtaruli naerTebis
myari xsnarebis fuZeze
radiaciulad mdgradi  optikuri,
eleqtruli da Termoeleqtruli
masalebis miReba da gamokvleva
mecnierebis dargi da samecniero
mimarTuleba: naxevargamtaruli
masalaTmcodneoba

profesori
nodar kekeliZe

daviT kekeliZe
bela kvirkvelia
elza xuciSvili
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dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

samuSaos ZiriTad amocanas warmoadgens radiaciulad mdgradi masalis
Seqmna, rac dReisaTvis friad aqtualuri problemaa,  radganac aseTi
masalebis bazaze radiaciulad mdgradi xelsawyoebis Seqmnas gaaCnia
komercializaciis Zalian maRali potenciali. isini Seucvleli elementebia
kosmosisTvis ara mxolod mikro da optoeleqtronuli xelsawyoebis
TvalsazrisiT, aramed kosmosuri aparatebis eleqtromomaragebisaTvisac.
garda kosmosisa, isini aucilebelia eleqtrosadgurebze, birTvul
reaqtorebze, amaCqareblebze, maT Soris did adronul kolaiderze, wyalqveSa
navebze, raketebze da Cernobilis da fukuSimos teritoriebze
gamoyenebisaTvis. amasTanave, aRniSnuli sakiTxi ganekuTvneba qveynis
radiaciuli usafrTxoebis problemas, rac yvela qveynis Tavdacvis uwyebis
erT-erTi upirvelesi gamowvevaa.

avtorebis mier xistad dasxivebul mikro da optoeleqtronikisaTvis
aqtualur InPxAs1-x myar xsnarebSi aRmoCenil iqna radiaciuli donorebis da
aqceptorebis movlena, ris safuZvelzec damuSavda axali Taobis radiaciulad
mdgradi masalebis miRebis inovaciuri teqnologia da Seiqmna radiaciulad
mdgradi eleqtruli, optikuri da Termoeleqtruli masalebi.

aRniSnuli masalebi uZleben xisti dasxivebis Zalian maRal dozebs
Ф=2∙1018neitroni/sm2;
imavdroulad, imave Semadgenlobis myari xsnarebi (InP0,35As0,65) uZleben didi
fluensis mqone dabalenergetikuli da maRalenergetikuli eleqtronebis
zemoqmedebas;
ganxorcielda InxGa1-xAs da InPxAs1-x naxevargamtaruli naerTebis myari xsnarebis
miRebis teqnologiuri da fizikuri procesebis Teoriuli ganxilva;
damuSavda InxGa1-xAs naxevargamtaruli naerTebis myari xsnarebis kristalebis
miRebis teqnologia Coxralskis meTodiT;

daproeqტda  da aiwyo homogenuri myari xsnarebis kristalebis misaRebi
zonuri dnobis danadgari;
ganxorcielda homogenuri InxGa1-xAs myari xsnarebis kristalebis miReba
zonuri dnobis danadgariT;
Seswavlil iqna miRebuli myari xsnarebis kristalebis eleqtruli,

optikuri და Termoeleqtruli Tvisebebi dasxivebamde  da dasxivebis Semdeg;
Seqmnil iqna radiaciulad mdgradi eleqtruli masala romelic uZlebs xisti
dasxivebis maRal dozebs Ф=2∙1018 neitroni/sm2.
Seqmnil iqna radiaciulad mdgradi optikuri masala romlebSiac naxevar
gamtarebis ZiriTadi optikuri maxasiaTebeli-fundamenturi STanTqmis kide ar
icvleba masalis xisti dasxivebis Sedegad. aRniSnuli saSualebas mogvcems
maT bazaze konstruirebul iqnan lazerebi, fotodiodebi, fotoelementebi da
fotomimRebebi.
Seqmnil iqna radiaciulad mdgradi Termoeleqtruli masala romelSiac
masalis ZiriTadi parametri-Termoeleqtruli efeqturoba, xisti dasxivebis
Sedegad ki ar mcirdeba aramed izrdeba. miRebuli Sedegi saSualebas gvaZlevs
konstruirebul iqnas Termoeleqtruli generatorebi, romlebic warmatebiT
ganaxorcieleben siTburi energiis eleqtro energiad gardaqmnas atomur
eleqtrosadgurebze, birTvul reaqtorebze, raketebze da radiaciuli
wyaroebis Semcvel Termogeneratorebze.
gegmis winswrebiT damuSavebuli iqna teqnologia da agebuli iqna danadgari
InAs da GaAs-is Sednobis meTodiT InxGa1-xAs myari xsnarebis miRebisaTvis;
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gegmis winswrebiT Seiqmna epitaqsiuri danadgari radiaciulad mdgradi
masalebisa da xelsawyoebis misaRebad;
miRebuli Sedegebi mniSvnelovania saqarTvelosTvis, imiTac, rom isini qmnian
realur safuZvels, raTa saqarTveloSi ganviTardes InAs da GaAs-is Semcveli
radiaciulad mdgradi masalebisa da axali Taobis xelsawyoebis warmoeba,
romelic daefuZneba saqarTveloSi arsebuli unikaluri xarisxis mqone
dariSxanis mopovebis procesis aRdgenas.

III. 2.

#
Sesrulebuli proeqtis dasaxeleba
mecnierebis dargisa da samecniero

mimarTulebis miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli
da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles saganmanaTleblo, ise

samecniero-kvleviT dawesebulebebs)

# proeqtis dasaxeleba mecnierebis
dargisa da samecniero mimarTule-

bis miTiTebiT
damfinansebeli
organizacia

proeqtis
xelmZRva

neli

proeqtis
Semsruleble

bi
1

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis
Sesaxeb vrceli anotacia (qarTul enaze)

III. 4.

2
proeqtis dasaxeleba mecnierebis
dargisa da samecniero mimarTule-

bis miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRva

neli

proeqtis
Semsruleble

bi
gardamavali (mravalwliani) proeqtis etapis ZiriTadi Teoriuli da

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba

statiis saTauri,
gverdebis

raodenoba, weli
1

vrceli anotacia qarTul enaze

statiebi
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# avtori/avtorebi

statiis saTa-uri,
Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

# avtori/avtorebi

statiis saTa-uri,
Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

# avtori/avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

3
vrceli anotacia qarTul enaze

II. 2. publikaciebi:
b) ucxoeTSi

statiebi

# avtori/avtorebi
statiis saTa-uri,

Jurna-lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenob

a
1 n.kekeliZe,
g.TavaZe,
e.xuciSvili, l.
gabriCiZe, g.
miqaberiZe

MG-Si-is nadnobidan
amoweul Si-Si
minarevebis
efeqturi
ganawilebis
koeficienti.
European chemical
bulletin

#11, 2016 ungreTi 3

vrceli anotacia qarTul enaze

mocemul naSromSi 98 won% Si-is gawmendisaTvis gamoyenebulia pirdapiri
kristalizacia metalurgiuli(n-MG-Si) Si-is nadnobidan Sualeduri fazis
gareSe.  Cven vaCveneT, rom nadnobidan amowevis Semdeg n-MG-Si gadadis p-tipis
Si-Si muxtis matareblis koncentraciiT (p)~1016sm–3da Si praqtikulad gawmendil
iqna minarevebis umravlesobisgan. Cven gamovikvlieT Si kristalebSi arsebuli
arasasurveli minarevebis segregaciis efeqturi koeficientebi.  gamoTvlili
da gaanalizebul iqna Si-Si arsebuli ZiriTadi minarevebis efeqturi
segregaciis koeficienti. segregaciis efeqturi koeficienti saSualebas
gvaZlevs SevafasoT Si-s Senadnobidan  kristalzaciisas minarevebisgan
gawmendis  efeqturoba.
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#
avtori/avtoreb

i

statiis saTa-uri,
Jurna-

lis/krebulis
dasaxeleba

Jurnalis
/

krebulis
nomeri

gamocemis
adgili,

gamomcemlob
a

gverdebis
raodenoba

2 n.kekeliZe

e.xuciSvili,
d. kekeliZe
b.kvirkvelia
l.nadiraZe
q.sadraZe

Senadnobis ~
gabnevis
Taviseburoba
naxevargamtarul
myar xsnarebSi.
European chemical
bulletin

#11, 2016 ungreTi 3

vrceli anotacia qarTul enaze
gamokvleul iqna SixGe1–x da InPxAs1–x naxevargamtarebis xsnarebSi arsebuli
nanozomis
mouwesrigebeli areebis gavlena muxtis matareblis Zvradobaze. gamokvlevam
aCvena, rom Zvradobis SemadgenlobiTi  damokidebuleba aris Semdegi
konkurentuli procesebis Sedegi:  muxtis matarebelTa gabneva fononebze,
ionizirebul minarevebze da `Senadnobis ~ mouwesrigeblobebze SixGe1–x da
PxAs1–x SenadnobebSi. Cven gamovTvaleT am gabnevis procesebis wvlili saerTo
gabnevaSi. `Senadnobis~ mouwesrigeblobebis wili saerTo ZvradobaSi
gansxvavebulia SixGe1–x da InPxAs1–x myari xsnarebisTvis. SixGe1–x Senadnobebisgan
gansxvavebiT, `Senadnobis~ mouwesrigeblobebi InPxAs1–x-Si praqtikulad ar
axdens sagrZnob gavlenas kristalur meserze 4.2 – 300K temperaturis
farglebSi, radgan InP da InAs - is qve-meserebi inarCuneben garkveul
individualurobas InPxAs1–xxsnarebSi.

~III. 1. samecniero forumebis muSaobaSi monawileoba
a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis dasaeleba,

Catarebis
dro da adgili

1 e. xuciSvili, r.
Ciqovani, b. kvirkvelia,
d. kekeliZe, l. nadiraZe,
q. sadraZe, n.kekeliZe

nanozomis klasterebis
gavlena optikur
STanTqmaze fundamenturi
kidis maxloblad
indiumis arsenidis
kristalebSi

funqcionaluri da
nanostruqturuli
masalebis
saerTaSoriso
vorkSopi.
06-10 seqtemberi. 2016.
Tbilisi

moxsenebaTa anotacia qarTul enaze

InAs-is kristalebSi, iseve rogorc bevr sxva  naxevargamtarSi, gamovlenil
iqna sixSiris (hυ) anomaluri damokidebuleba optikuri STanTqmis
koeficientze(K) K=f(hv) energiis deficitis TanxlebiT fundametur kidesTan
axlos grZeltalRovan  regionSi. sixSiris damokidebuleba STanTqmis
koeficientze K=f(hv) aRwerilia eqsponencialuri funqciiT. mTavari meqanizmi
iyo formulirebuli n. kekeliZis da g. kekeliZis naSromSi. mocemul statiaSi
Cven warmovadgenT eqsperimentul da damuSavebul monacemebs indiumis
arsenidis kristalebisTvis, swrafi neitronebisa da maRalenergetikuli
eleqtronebiT dasxivebamde da dasxivebis Semdeg. aRmoCnda, rom nanozomis



INST-28

klasterebs, romlebic wamoiqmneba kristalebSi swrafi neitronebis
dasxivebisas, udidesi gavlena aqvT am movlenaze. STanTqmis koeficientis
sixSiruli damokidebuleba ganicdis raodenobriv da xarisxobriv cvlilebebs
da ar aRiwereba martivi eqsponencialuri funqciis saSualebiT. Cven
gamovavlineT K = f (hv) empiriuli kanoni

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis dasaeleba,

Catarebis
dro da adgili

2 e. xuciSvili, r.
Ciqovani, b. kvirkvelia,
d. kekeliZe, l. nadiraZe,
q. sadraZe, n.kekeliZe

muxtis matarebelTa
gabneva nanozomis
klasterebze III – V
tipis naxevargamtarul
masalebSi

funqcionaluri da
nanostruqturuli
masalebis
saerTaSoriso
vorkSopi.
06-10 seqtemberi. 2016.
Tbilisi

moxsenebaTa anotacia qarTul enaze

gamokvleulia  muxtis matarebelTa Zvradobis μ (T) temperaturuli
damokidebuleba III -V tipis naerTebSi da maT xsnarebSi maRalenergetikuli
eletronebiTa da swrafi neitronebiT Ф=2.1018n/ sm2 nakadiT dasxivebamde da

dasxivebis Semdeg. vaCveneT rom, μ(T) damokidebuleba SeiZleba aRiweros
raodenobrivad farTo temperaturul diapazonSi  mesris optikur rxevebze,
ionizirebul da neitralur minarevebsa da  mouwesrigebel areebze muxtis
matareblebis  gabnevis TeoridayrdnobiT. Tumca, kristalebis didi nakadiT
dasxivebis Sedegad  warmoiqmneba nanozomis klasterebi, rac dramatulad

moqmedebs Zvradobis sidideze da  da cvlis μ(T) damokidebulebas. am
damokidebulebis aRwera aRar aris SesaZlebeli wertilovani tipis
defeqtebze muxtis matareblebis  gabnevis Teoriaze dayrdnobiT.  gamoTvlebi
Sesrulda muxtis matareblebis nanozomis klasterebze gabnevis
gaTvalisiwnebiT.  miRweul iqna Tanxmoba eqsperimentul monacemebTan da
dadginda nanozomis klasterebis zoma

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis dasaeleba,

Catarebis
dro da adgili

3 nodar kekeliZe, rafael
Ciqovani, elza
xuciSvili, bela
kvirkvelia, lali
nadiraZe, qeTevan
sadraZe, daviT kekeliZe

nanozomis klasterebis
Semcveli, fotonikisTvis
funqcionaluri,
naxevargamtaruli
SenaerTebis zogierTi
optikuri Tvisebis
Seswavla

funqcionaluri da
nanostruqturuli
masalebis
saerTaSoriso
vorkSopi.
06-10 seqtemberi. 2016.
Tbilisi

moxsenebaTa anotacia qarTul enaze

naxevargamtaruli masalebi -indiumis fosfidi da indiumis arsenidi
fotonikisTvis mniSvnelovani masalebia. maT bazaze Seqmnilia efeqturi foto
elementebi, lazerebi, fotodiodebi, foto mimRebebi. mocemul SromaSi
ganxilulia am masalebis optikuri maxasiaTeblebi  dasxivebamde da dasxivebis
Semdeg, rodesac warmoiqmneba nanozomis klasterebi. Tavisufali muxtis
matareblebis optikuri STanTqma da mesris rxevebi Seswavlil iqna
fundamenturi kidis maxloblad. naCvenebia rom, gadasvlis zonebi narCundeba
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InPxAs1-x myar xsnarebSi, rodesac maTi  Semadgenloba icvleba x =0 dan 1-mde. es
ukanaskneli SesaZlebels xdis Seiqmnas maRali xarisxis lazeri mudmivad
cvladi parametrebiT. aseve gazomil iqna plazmuri arekvlis speqtric da
gamoTvlil iqna eleqtronebis efeqturi masis mniSvneloba, rac  karg
TanxmobaSia keinis TeoriasTan. gamovlenil  iqna gamtarobis  paraboluri
xasiaTi da gamovlenili iqna zonuri dispersiis kanoni

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis dasaeleba,

Catarebis
dro da adgili

4 n.kekeliZe, g.TavaZe,
e.xuciSvili, l.
gabriCiZe, g.
miqaberiZe.

MG-Si-is nadnobidan amoweul
Si-Si  minarevebis efeqturi
ganawilebis  koeficienti.

me4 saerTaSoriso
konferencia
~nanoteqnologiebi”.
24 – 27 oqtomberi,
2016, Tbilisi,
saqarTvelo

moxsenebaTa anotacia qarTul enaze

mocemul naSromSi 98 won% Si-is gawmendisaTvis gamoyenebulia pirdapiri
kristalizacia metalurgiuli(n-MG-Si) Si-is nadnobidan Sualeduri fazis
gareSe.  Cven vaCveneT, rom nadnobidan amowevis Semdeg n-MG-Si gadadis p-tipis
Si-Si muxtis matareblis koncentraciiT (p)~1016sm–3da Si praqtikulad gawmendil
iqna minarevebis umravlesobisgan. Cven gamovikvlieT Si kristalebSi arsebuli
arasasurveli minarevebis segregaciis efeqturi koeficientebi.  gamoTvlili
da gaanalizebul iqna Si-Si arsebuli ZiriTadi minarevebis efeqturi
segregaciis koeficienti. segregaciis efeqturi koeficienti saSualebas
gvaZlevs SevafasoT Si-s Senadnobidan  kristalzaciisas minarevebisgan
gawmendis  efeqturoba.

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis dasaeleba,

Catarebis
dro da adgili

5 n.kekeliZe, e.xuciSvili,
d. kekeliZe,
b.kvirkvelia l.nadiraZe,
q.sadraZe

“Senadnobis ~ gabnevis
Taviseburoba
naxevargamtarul myar
xsnarebSi.

me4 saerTaSoriso
konferencia
~nanoteqnologiebi”.
24 – 27 oqtomberi,
2016, Tbilisi,
saqarTvelo

moxsenebaTa anotacia qarTul enaze
gamokvleul iqna SixGe1–x da InPxAs1–x naxevargamtarebis xsnarebSi arsebuli
nanozomis

mouwesrigebeli areebis gavlena muxtis matareblis Zvradobaze. gamokvlevam
aCvena, rom Zvradobis SemadgenlobiTi  damokidebuleba aris Semdegi
konkurentuli procesebis Sedegi: muxtis matarebelTa gabneva fononebze,
ionizirebul minarevebze da ̀ Senadnobis ~ mouwesrigeblobebze SixGe1–x da PxAs1–

x SenadnobebSi. Cven gamovTvaleT am gabnevis procesebis wvlili saerTo
gabnevaSi. `Senadnobis~ mouwesrigeblobebis wili saerTo ZvradobaSi
gansxvavebulia SixGe1–x da InPxAs1–x myari xsnarebisTvis. SixGe1–x Senadnobebisgan
gansxvavebiT, `Senadnobis~ mouwesrigeblobebi  InPxAs1–x-Si praqtikulad ar
axdens sagrZnob gavlenas kristalur meserze 4.2 – 300K temperaturis
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farglebSi, radgan InP da InAs - is qve-meserebi inarCuneben garkveul
individualurobas InPxAs1–xxsnarebSi.

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis dasaeleba,

Catarebis
dro da adgili

6 n.kekeliZe, e.xuciSvili,
d. kekeliZe,
b.kvirkvelia l.nadiraZe,
q.sadraZe, g.kekeliZe

nanoklasterebis gavlena
III-V tipis
naxeargamtarebis
eleqtrul, optikur da
Termoeleqtrul
Tvisebebze

me4 saerTaSoriso
konferencia
~nanoteqnologiebi”.
24 – 27 oqtomberi,
2016, Tbilisi,
saqarTvelo

moxsenebaTa anotacia qarTul enaze

Seswavlilia InAs, InP da maTi InPxAs1-x Senadnobebi (x=0.1; 0.2; 0.3; 0.4; 0.5; 0.6; 0.7;
0.8;0.9), romlebSic   Cqari neitronebis (Ф=2·1018n/sm2) da maRali energiis

(E=50mev,Ф= 6.0•1017electronebi/sm2) da3 mev da 7.5 mev  eleqtronebi qmnian
klastereb. dadgenilia denis matarebelTa da fononebis  ganbnevis meqanizmebi
klasterebze
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araorganul-organuli hibriduli naerTebis da aratradiciuli

masalebis samecniero-kvleviTi instituti

samecniero erTeulis (departamenti, instituti, ganyofileba,

laboratoria) dasaxeleba: iv. javaxiSvilis saxelobis Tbilisis

saxelmwifo universitetis zust da sabunebismetyvelo mecnierebaTa

fakulteti, qimiis departamenti araorganul-organuli hibriduli

naerTebis da aratradiciuli masalebis samecniero-kvleviTi instituti

samecniero erTeulis xelmZRvaneli: nodar lekiSvili, profesori, qimiis

mecnierebaTa doqtori, Tsu emeritus profesori

samecniero erTeulis personaluri Semadgenloba:

- xaTuna barbaqaZe, ganyofilebis gamge, qimiis akademiuri doqtori
- rusudan gigauri, ganyofilebis gamge, qimiis mecn. kandidati
- marina gaxutiSvili, ufrosi mecnier TanamSromeli, qimiis mecn. kandidati
- nino qoqiaSvili, ufrosi mecnier TanamSromeli, qimiis mecn. kandidati

- sofio kobauri, ufrosi mecnier TanamSromeli, qimiis mecn. kandidati
- elizaveta cxakaia, qimiis akademiuri doqtori, mecnier TanamSromeli

- rusudan xositaSvili, qimiis akademiuri doqtori, mecnier TanamSromeli

- mariam kobiaSvili, qimiis magistri, ufrosi laboranti

IV. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT
Sesrulebuli samecniero-kvleviTi proeqtebi

(exeba samecniero-kvleviT institutebs)

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero
mimarTulebis miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1

dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

IV. 2.

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero
mimarTulebis miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1
gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli

da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)
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I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebuli

samecniero-kvleviTi proeqtebi (exeba rogorc umaRles saganmanaTleblo, ise

samecniero-kvleviT dawesebulebebs)

# proeqtis dasaxeleba

mecnierebis dargisa

da samecniero

mimarTulebis

miTiTebiT

damfinansebeli

organizacia
proeqtis

xelmZRvaneli

proeqtis

Semsruleble

bi

1 „antimikrobuli
hibriduli
kompozitebi
kulturuli

memkvidreobisa da

garemos dasacavad“

rusTavelis
erovnuli samecniero

fondi

(axalgazrda
mecnierTa ucxoeTSi

s/k saxelmwifo

samecniero granti)

xaTuna barbaqaZe,
qimiis

akademiuri
doqtori

xaTuna

barbaqaZe,
qimiis

akademiuri
doqtori

proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis Sesaxeb vrceli

anotacia (qarTul enaze)

antimikrobuli hibriduli kompozitebi kulturuli memkvidreobisa
da garemos dasacavad

warmodgenili kvlevis mizans Seadgens specifikuri Tvisebebis mqone sxva-
dasxva molekuluri struqturis mravalmxrivi kombinaciiT da maTi urTierT-
SeTavsebis gziT axali araorganul-organuli hibriduli masalebis ganviTareba

da maTi gamoyeneba sinTezuri da xelovnuri masalebis, arqeologiuri nimuSebisa
da samuzeumo eqsponatebis xanmokle an xangrZlivi drois ganmavlobaSi

dasacavad [1-9].
antimikrobuli damcavi safrebisTvis mniSvnelovania Semdegi Tvisebebis

gaumjobeseba:

a) Termofizikuri Tvisebebi, rac dakavSirebulia fazuri gadasvlebisa da
TermoJangviTi daberebisadmi mdgradobis SeswavlasTan;

b) tribologiuri maxasiaTeblebi, rogoricaa dinamiuri xaxuni, kawvrado-
bisadmi mdgradoba, zedapiris morfologia;

g) saeqspluatacio maxasiaTeblebi – antimikrobuli kompozitebis (damcavi
safrebis) mdgradoba Termo- da foto-daberebis, agreTve tenis, haeris Jang-
badis, amonasunTqi naxSirbadis dioqsidis da xiluli sinaTlis kompleqsuri

moqmedebisadmi. amave dros, rogorc wesi, damcavma safrebma garemoze

ekologiurad mavne zemoqmedeba ar unda moaxdinos.
antimikrobuli damcavi safrebisTvis bioaqtiur komponentad Teoriuli da

eqsperimentuli bioskriningiT SerCeul iqna molekulaSi metalocenuri [bis(η5-
ciklopentadienil)rkina] da karbocikluri (triciklo[3.3.1.13,7]dekani) [10]
struqturebis Semcveli bioaqtiuri naerTebi maTi xelmisawvdomobis, stabilu-
robisa da polimerul matricasTan kovalenturi, dipol-dipoluri an wyal-
baduri bmebis warmoqmnis unaris gaTvaliswinebiT.
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SerCeuli naerTebis savaraudo biologiuri aqtiurobis Sefasebis mizniT

Catarebul iqna virtualuri Teoriuli bioskriningi internet-sistemis progra-
miT PASS C&T, romelic maRali sizustiT prognozirebs naerTis SesaZlo biolo-
giur aqtiurobas, kerZod, mosalodnel farmakologiur efeqtebs, mutagenobas,
kancerogenurobas, embriotoqsikurobas da sxv. prognozi xorcieldeba

naerTebis struqturuli formulis safuZvelze, fragmentaciis meTodis
gamoyenebiTda efuZneba cnobili bioaqtiuri naerTebis struqturisa da maTi bio-
aqtiurobis Sesaxeb arsebul monacemTa bazas. naerTebis aqtiurobis albaTobis

Sefaseba xorcieldeba Pa(aqt.) da Pi(araaqt.) parametrebiT. rodesac Pa>0.5, Sesabamisi
naerTi, savaraudod, eqsperimentuladac gamoavlens aqtiurobas.

Teoriuli bioskriningiT miRebuli Sedegebis analizidan gamomdinare,
SerCeulma naerTebma eqsperimentulad maRali albaTobiT (Pa~0.50-0.80) SesaZloa

gamoavlinon Semdegi tipis bioaqtiuroba: Antibacterial, Antiparasitic (Antiprotozoal,
Antihelmintic), Cytoprotectant, Antimycobacterial da sxv.

miRebuli Sedegebis gansja

I. antimikrobuli kompozitebisTvis polimeruli matricebis miReba

samuSaos am nawilis mizans Seadgens axali tenmedegi da meqanikurad mtkice

fTorSemcveli (Tana)polimerebis dasasinTezeblad sawyis monomerebad Seda-
rebiT xelmisawvdomi da maRali reaqciisunarianobis mqone perfToralkilmeT-
akrilatebis (FnMA) SerCeva [10, 11], romelTa TanapolimerizaciiT adheziuri

funqciuri jgufebis Semcvel, ukve seriulad warmoebul epoqsidur vinilur

monomerTan, alilglicidilis eTerTan (AGE) SesaZlebeli gaxdeba poliper-
fToralkilmeTakrilatebis funqcionalizacia maT makrojaWvSi advilad gamya-
rebadi epoqsi-jgufebis SeyvaniT.

winaswar Catarebul kvlevebze dayrdnobiT, Tanamonomerebi aRebul iqna 1:1 da

7:3 moluri SefardebiT (sqema 1). reaqcia mimdinareobs silikonuri (polidi-
meTilsiloqsani - PMS-100) zeTis abazanaze, 1% benzoilis peroqsidis (BP)
Tanaobisas, 70-85oC-ze mSrali da Jangbadisgan gasufTavebuli argonis areSi 4-5
saaTis ganmavlobaSi Zlier blanti, gamWvirvale masis warmoqmnamde, romelic

warmoadgens Tanapolimerebis xsnars Sesabamis monomerebSi. aseTi kompozicia
xelsayrelia antimikrobuli damcavi safrebis substratad gamosayeneblad

poliepoqsidebis efeqturi gamamyarebliT, - heqsameTilendiaminiT (HMDA) bio-
aqtiur naerTebis Semcveli kompoziciebis gamyarebamde advilad gadarevis da

zedapirze datanebis gamo. Tanapolimerizaciis reaqcia SeiZleba Semdegi zogadi

sqemiT warmovadginoT:
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sqema 1. Tanapolimerizaciis reaqciis zogadi sqema

miRebuli Tanapolimeris agebulebis dadgenis mizniT ganxorcielebul iqna

maTi gamoleqva qimiurad sufTa eTilacetatis xsnaridan Warbi heptaniT. tetra-
fTorpropilmetakrilatis (F4MA) SemTxvevaSi Tanapolimeri gamoileqa myari,
xisti, meqanikurad mtkice Tanapolimeris saxiT, xolo oqtafTorpentilmet-
akrilatis (F8MA) da dodekafTorheqsilmetakrilatis (F12MA) SemTxvevaSi, elas-
tiuri gamWvirvale myari masis an myife gamWvirvale masis saxiT. reaqciis produq-
tebis gamosavlianobam Seadgina 70-80%. kapilarul viskozimetrSi gansazRvruli

maTi eTalacetatis 1%-iani xsnaris dayvanili siblantis sidide icvleba 0.15-0.44
dl/g intervalSi, romlis mniSvneloba da Tanapolimerebis gamosavlianoba

damokidebuli aRmoCnda monomerebis molur Tanafardobaze, fToralkilis

fragmentis sigrZesa da reaqciis temperaturaze. ase, magaliTad, Tanapolimeris

F4MA:AGE (1:1) xvedriTi siblante (ηxv) eTilacetatSi 0.19 dl/g-ia, xolo igive

monomerebis Tanapolimeris xvedriTi siblante imave gamxsnelSi, 7:3 moluri

Tanafardobisas 0.44dl/g-ia, maSin, rodesac analogiur pirobebSi gansazRvruli

Tanapolimeris – F8MA:AGE (1:1) xvedriTi siblante 0.15dl/g-ia, rac adasturebs

alilglicidolis alilis jgufis α-wyalbadis monawileobiT e.w. degrada-
ciuli inhibirebis procesis damokidebulebas monomerebis molur Tanafar-
dobasa da fTormetakrilatis monomeris fToralkilis radikalis jaWvis

sigrZeze.
miRebuli Tanapolimerebis infrawiTeli speqtroskopiiT Seswavlam aCvena,

rom standartul pirobebSi gadaRebulspeqtrebSi SeiniSneba: 1739-1750 sm-1 - esTe-
ris [R(C=O)(OR/)]; 1633–1665 sm-1 - karbonilis (C=O); 3000-3002, 1370–1410 sm-1 -
alkilis (CH3); 830, 915-925, 1245–1262 sm–1 - epoqsi-jgufebisTvis damaxasiaTebeli

STanTqmis zolebi, agreTve CH2, C-H da C-F jgufebisTvis damaxasiaTebeli STan-
Tqmis zolebi (2905-2910,  1070-1230 sm–1).

II. siliciumorganuli oligomerebiT modificirebuli samrewvelo polimerebis
gamoyeneba antimikrobuli kompoziciebis dasamzadeblad

ukanasknel wlebSi samrewvelo organuli poliepoqsidebi maTi drekadobis

modulis didi mniSvnelobis, agreTve xelsayreli Termuli, eleqtruli da
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adheziuri maxasiaTeblebis gamo farTod gamoiyeneba maRalefeqturi hibriduli

masalebis, maT Soris, damcavi safrebis, adhezivebis, armirebuli plastmasebis,
polimeruli kompozitebis matricebis misaRebad. badisebri struqturis saTana-
dod formirebis SemTxvevaSi organuli poliepoqsidebi sakmaod mtkiced arian

dakavSirebuli gardigardmo bmebiT da SeiZleba gamoavlinon drekadobis

modulis didi mniSvneloba, koroziisa da gamxsnelebisadmi saukeTeso mdgrado-
ba, kargi adhezia, dabali cocvadoba. Tumca aseT xelsayrel maxasiaTeblebTan

erTad, epoqsidur sivrce-badur struqturebs gaaCniaT msxvrevadobisadmi daba-
li mdgradoba da moqniloba, bzarebis gaCenisadmi damaxasiaTebeli tendencia,
eqspluataciisas Seferilobis gauareseba, rac zRudavs hibriduli masalebis

polimerul matricebad maT gamoyenebas. perspeqtiulia arsebuli firmwarmomqm-
neli adheziuri polimeruli matricebis modifikacia zogierTi gansakuTrebuli

maxasiaTeblis (dabali zedapiruli daWimuloba, dabal temperaturebze moqni-
lobis SenarCuneba, Termuli Jangvisadmi maRali mdgradoba, momatebul tempera-
turebze efeqturobis SenarCuneba, araaqroladoba, Suqmedegoba, hidro-
foburoba) mqone poli(oligo)organosiloqsanebiT, rac bioaqtiur komponent-
Tan erTad, uzrunvelyofs miznobriv hibridul masalaSi antibiokoroziuli

Tvisebebisa da garemo faqtorebis zemoqmedebis mimarT mdgradobis maRalefeq-
tur kombinacias da axali tipis antimikrobuli damcavi safrebis

ganviTarebisTvis principulad axali teqnologiebis SemuSavebas, rac amav-
droulad maTi gamoyenebis sferoebis gafarToebisa da ganviTarebis saSualebas

iZleva.
xangrZlivi moqmedebis mqone (“Long-time” action) antimikrobuli damcavi

safrebisTvis sabazo matricul komponentad SerCeul iqna samrewvelo organuli

epoqsidi ED-20, romelic miRebul iqna bisfenol-A-s epiqlorhidrinTan (epoqsi-
jgufebis ricxvi _ 20, siblante _ 5-15 Pa.s.) urTierTqmedebiT (gamamyarebeli

agenti _ heqsameTilendiamini).

SerCeuli organuli epoqsidis modifikaciisTvis gamoyenebul iqna sili-
ciumis atomebTan funqciuri aminojgufis Semcveli oligoorganosiloqsani,
kerZod, poli[dimeTilsiloqsani-co-(3-aminopropil)meTilsiloqsani]:

PDMAPMS

gamyarebuli organuli epoqsidi ED-20 dabali elastiurobiT xasiaTdeba da

mis gamyarebas egzoTermuli xasiaTi aqvs. funqciuri jgufebis Semcveli sili-
ciumorganuli oligomerebi aRniSnuli epoqsidis efeqtur ganmazaveblebs war-
moadgenen [13] da amasTan, mosalodnelia, rom modifikaciis Sedegad gaaumjobe-
seben mis Tvisebebs (elastiuroba, Termuli mdgradoba, hidrofoburoba da a.S.),
Seamcireben siTbos gamoyofis siCqares ED-20-is gamyarebisas, gaaadvileben
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Sesabamisi kompoziciuri masalebis gamoyenebas sxvadasxva nakeTobis zedapirze

da homogenuri firebis warmoqmnas maTze [14].
modificirebuli polimeruli matricebis bazaze damzadebul iqna miznob-

rivi, xangrZlivi (“Long-time” action) da xanmokle (“Short-time” action) moqmedebis ara-
organul-organuli hibriduli kompozitebi (cxrili 1, 2) laboratoriuli

Semrevebisa da polimerul matricebSi SerCeuli bioaqtiuri naerTebis dopi-
rebis meTodiT [15]. amasTan, gansazRvrul iqna polifunqciuri polimerebis,
modifikatorisa da bioaqtiuri komponentis saTanado koncentraciebi.

cxrili 1. fToralkilis da epoqsiduri gverdiTi jgufebis Semcveli

polimeruli kompozitebi da antimikrobuli hibriduli masalebi

# kompoziti # kompoziti

I 4FMA-AGE 1:1 / 5% HMDA XX 8FMA-AGE 1:1 /10% HMDA
II 4FMA-AGE 1:1 / 3% BC-1 / 5%

HMDA
XXI 8FMA-AGE 1:1 / 3% BC-3 / 10%

HMDA
III 4FMA-AGE 1:1 / 3% BC-2 / 5%

HMDA
XXII 8FMA-AGE 7:3 / 7% HMDA

IV 4FMA-AGE 1:1 / 3% BC-3 / 5%
HMDA

XXIII 8FMA-AGE 7:3 / 3% BC-1 / 7%
HMDA

V 4FMA-AGE 1:1 / 3% BC-4 / 5%
HMDA

XXIV 8FMA-AGE 7:3 / 3% BC-2 / 7%
HMDA

VI 4FMA-AGE 1:1 / 7% HMDA XXV 8FMA-AGE 7:3 / 3% BC-3 / 7%
HMDA

VII 4FMA-AGE 1:1 / 3% BC-1 / 7%
HMDA

XXVI 8FMA-AGE 7:3 / 3% BC-4 / 7%
HMDA

VIII 4FMA-AGE 1:1 / 3% BC-3 / 7%
HMDA

XXVII 8FMA-AGE 7:3 / 10% HMDA

IX 4FMA-AGE 1:1 / 10% HMDA XXVII
I

8FMA-AGE 7:3 / 3% BC-3 / 10%
HMDA

X 4FMA-AGE 1:1 / 3% BC-3 / 10%
HMDA

XXIX 12FMA-AGE 1:1 / 7% HMDA

XI 4FMA-AGE 7:3 / 7% HMDA XXX 12FMA-AGE 1:1 / 3% BC-1 / 7%
HMDA

XII 4FMA-AGE 7:3 / 3% BC-3 / 7%
HMDA

XXXI 12FMA-AGE 1:1 / 3% BC-2 / 7%
HMDA

XIII 4FMA-AGE 7:3 / 10% HMDA XXXII 12FMA-AGE 1:1 / 3% BC-3 / 7%
HMDA

XIV 4FMA-AGE 7:3 / 3% BC-3 / 10%
HMDA

XXXIII 12FMA-AGE 1:1 / 3% BC-4 / 7%
HMDA

XV 8FMA-AGE 1:1 / 7% HMDA XXXIV 4FMA / 3% BC-5
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XVI 8FMA-AGE 1:1 / 3% BC-1 / 7%
HMDA

XXXV AGE / DMHS / 3% BC-6

XVII 8FMA-AGE 1:1 / 3% BC-2 / 7%
HMDA

XXXVI 12FMA

XVIII 8FMA-AGE 1:1 / 3% BC-3 / 7%
HMDA

XXXVI
I

12FMA / 3% BC-7

XIX 8FMA-AGE 1:1 / 3% BC-4 / 7%
HMDA

cxrili 2. hibriduli masalebi samrewvelo organuli

poliepoqsidis bazaze

# kompoziti

XXXVIII organuli epoqsidi „bisfenol A“-s bazaze

XXXIX organuli epoqsidi „bisfenol A“–s bazaze / 5% PDMAPMS
XL organuli epoqsidi „bisfenol A“–s bazaze / 7% PDMAPMS
XLI organuli epoqsidi „bisfenol A“–s bazaze / 10% PDMAPMS
XLII organuli epoqsidi „bisfenol A“–s bazaze / 5% PDMAPMS / 5%

BC-8
XLIII organuli epoqsidi „bisfenol A“–s bazaze / 7% PDMAPMS / 5%

BC-8
XLIV organuli epoqsidi „bisfenol A“–s bazaze / 10% PDMAPMS / 5%

BC-8
Seswavlil iqna miRebuli polimeruli matricebisa da maT bazaze damzade-

buli araorganul-organuli hibriduli masalebis ZiriTadi fizikur-meqanikuri
da saeqspluatacio maxasiaTeblebi, kerZod, Termofizikuri (DSC, TGA analizi)
da tribologiuri (kawvradoba, dinamiuri xaxunisa da cveTadobisadmi

mdgradoba) Tvisebebi [16], aseve zedapiris morfologia da hidrofoburoba.

III. miRebuli antimikrobuli kompozitebis Termofizikuri, tribologiuri, da
saeqspluatacio maxasiaTeblebis Seswavla

SemuSavebuli nimuSebis testireba Catarda Cvens mier mimdinare wels

CrdiloeT texasis universitetis (dentoni, aSS) avangarduli polime-
rebis&optimizirebuli masalebis laboratoriaSi samecniero mivlinebis dros

(resf).

III.1. Termofizikuri Tvisebebis Seswavla:
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miRebuli Tanapolimerebisa da maT bazaze damzadebuli polimeruli hibri-
duli masalebis TermoJangviTi mdgradoba da fazuri gadasvlebis tempera-
turebi dadgenil iqna diferenciul-maskanirebeli kalorimetriis (dmk) da

Termogravimetriuli analizis (Tga, dTa) meSveobiT.
diferenciul-maskanirebeli kalorimetriis (DSC) analizi: DSC kvlevis

Sedegebidan Cans, rom sakvlevi masalebi amorfulia (ar Cans kristalizaciisTvis

damaxasiaTebeli egzoTermuli piki) da lRobis gadasvlebi uxilavia. miRebul
mrudebze endoTermuli pikebi Seesabameba testirebuli nimuSebis gaminebis tem-
peraturas (Tg). testirebuli hibridebi xasiaTdeba gaminebis gadasvlis zoliT

125-230oC temperaturul intervalSi. diferenciul-maskanirebeli kalorimetri-
uli kvlevebiT dadgenil iqna aseve gaminebis mdgomareobis fazuri gadasvlebi,

e.w.  gadasvlebi. kerZod, saSualod -33oC-dan -43oC-mde temperaturul inter-
valSi naCvenebia  fazuri gadasvlebi (Tβ). amasTan, bioaqtiuri naerTebis damateba

zrdis dabali temperaturis amorfuli fazis mdgradobas.
Termogravimetriuli analizi (TGA): sufTa da modificirebuli hibridebis

(cxr. 1, 2) Termuli mdgradobisa da destruqciis qcevis Sesafaseblad Catarebul

iqna Termogravimetriuli kvlevebi Perkin Elmer TGA7 Termogravimetrze

(dentoni,CrdiloeT texasis universitetis avangarduli polimerebis & optimi-
zirebuli masalebis laboratoria; xel-li prof. vitold brostou)

testirebul iqna TiToeuli mSrali nimuSis 10-20 mg. Termuli mdgradobis

parametrebi, - destruqciis temperatura (Tdec, 0C), masis kleba (%) da destruqciis

maqsimaluri temperatura (Tmax, 0C), romlis Semdegac cvlilebebi aRar SeiniSneba,
mocemulia cxrilebSi 3-6.

TGA monacemebidan Cans, rom 1,1,3-trihidrotetrafTorpropilmetakrilatis

alilglicidolTan radikaluri TanapolimerizaciiT miRebuli fToralkilis

da epoqsiduri gverdiTi jgufebis erTdroulad Semcveli polimeruli matri-
cebi da maT bazaze damzadebuli hibriduli kompozitebi mdgradia 420 oC-mde,
xolo masis kleba 420-455oC temperaturul intervalSi Seadgens 25-37 %-s
(cxrili 3).

cxrili 3. 1,1,3-trihidrotetrafTorpropilmetakrilatis alilglicidolTan

radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis da maT bazaze

damzadebuli hibriduli kompozitebis TGA monacemebi (nimuSebis numeracia ix.
cxrilSi 1)

hibridi Tdec., 0C masis kleba, % Tmax ,0C
I 438.09 25.634 440
II 433.58 37.456 435
III 440.84 34.361 445
IV 440.81 24.869 445
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V 428.89 37.428 430
VI 441.89 30.486 445

VIII 443.92 26.695 445
IX 453.03 28.682 455
X 453.60 33.770 455
XI 434.41 31.326 435

XIII 442.29 26.977 445
XIV 418.53 33.529 420

fToralkilis jaWvis gazrdiT Sesabamisi hibridebis Termuli mdgradoba

izrdeba, kerZod, 1,1,5-trihidrooqtafTorpropilmetakrilatis alilglici-
dolTan radikaluriTanapolimerizaciiT miRebulifToralkilis da epoqsidu-
ri gverdiTi jgufebis erTdroulad Semcveli polimeruli matricebi da maT

bazaze damzadebuli hibriduli kompozitebi mdgradia 440oC-mde; masis kleba ki

440-455oC temperaturul intervalSi Seadgens 18-30 %-s (cxrili 4). xolo 1,1,7-
trihidrododekafTorpropilmetakrilatis bazaze miRebuli hibridebis masis

kleba 432-437oC temperaturul intervalSi Seadgens 29-37 %-s (cxrili 5).
cxrili 4. 1,1,5-trihidrooqtafTorpropilmetakrilatis alilglicidolTan

radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis da maT bazaze

damzadebuli hibriduli kompozitebis TGA monacemebi (nimuSebis numeracia ix.
cxrilSi 1)

hibridi T, 0C masis kleba, % Tmax ,0C

XV 439.12 28.095 440
XVIII 439.27 27.908 440

XX 446.82 27.082 450
XXI 441.34 17.792 445
XXII 435.54 30.507 440
XXIV 446.76 30.620 450
XXV 434.04 26.613 440

XXVII 453.17 26.869 455
XXVIII 436.68 26.835 440

cxrili 5. 1,1,7-trihidrododekafTorpropilmetakrilatis alilglicidolTan

radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis da maT bazaze

damzadebuli hibriduli kompozitebis TGA monacemebi (nimuSebis numeracia ix.
cxrilSi 1)

hibridi T, 0C masis kleba, % Tmax ,0C
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XXIX 432.11 37.14 435
XXXII 436.78 28.508 440
XXXIV 434.37 24.925 435
XXXV 250.34

415.98
94.93
87.109

420

XXXVI 366.65 45.817 370
XXXVII 437.19 31.785 440

aramodificirebuli samrewvelo organuli epoqsiduri matrica mdgradia

230oC-mde, xolo masis kleba Seadgens 8 %-s (cxrili 6; XXXVIII). sufTa epoqsiduri
matricis intensiuri destruqciis process adgili aqvs 440oC-ze da masis kleba

Seadgens 78 %-s. poli-dimeTilsiloqsani-co-(3-aminopropil)meTilsiloqsaniT

modificirebiT Termuli mdgradoba izrdeba, kerZod, Sesabamisi epoqsiduri

matricebi mdgradia 470oC-mde, xolo masis kleba 460-466oC temperaturul inter-
valSi Seadgens 45-50%-s (cxrili 6; XXXIX-XLI). amasTan, bioaqtiuri komponentis

damatebiT miRebuli hibriduli kompozitebis Termuli degradacia or safe-
xurad mimdinareobs, - maTi intensiuri destruqciis procesi SeiniSneba 460-465oC
temperaturul intervalSi (masis kleba daaxl. 45-50 %), Semdegom ki masis kleba

maRali temperaturebisken inacvlebs da Termuli degradaciis meore piki

aRiniSneba 613-685 oC temperaturul intervalSi, romlis drosac masis kleba

Seadgens 13-19 %-s (cxrili 6; XLII-XLIV).

cxrili 6. samrewvelo organuli poliepoqsidis da funqciuri

oligoorganosiloqsanis bazaze damzadebuli polimeruli matricebis da

hibriduli kompozitebis TGA monacemebi (nimuSebis numeracia ix. cxrilSi 1)

hibridi T, 0C masis kleba,
%

Tmax ,0C

XXXVIII 230.34
440.02

8.053
78.095

440

XXXIX 460.35 50.722 460
XL 465.72 44.787 470
XLI 460.12 50.490 460
XLII 465.12

613.00
45.141
18.52

615

XLIII 460.70
617.65

48.852
17.357

620

XLIV 464.78
684.64

47.166
12.994

685

aRsaniSnavia, rom gamoyenebuli funqciurjgufebiani siliciumorganuli

danamatebis Semcveli hibridebis SedarebiTi Termuli mdgradoba ED-20-Tan
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SedarebiT gamowveulia Sualeduri gardigardmo bmuli struqturebis gark-
veuli mastabilizebeli efeqtiT, romelic, rogorc Cans, ufro metad astimu-
lirebs modifikatoriT matricis makrojaWvis struqturirebis process.

III.2. tribologiuri Tvisebebis Seswavla [17]

mcocavi cveTadobis (kawvradobis) kvlevis Sedegebi

nimuSebis mcocavi cveTadoba (SWD) gansazRvrul iqna imave Wrilis mraval-
ricxovani kawvradobis meSveobiT mudmivi Zalis gamoyenebis pirobebSi xelsaw-
yoze - Micro Scratch Tester (MST) [CSM, Neuchatel, Sveicaria, programuli uzrunvel-
yofiT CSEM Scratch Software Version 2.3].

testirebisas miiReba kawvradobis siRrmis diagrama, rogorc kawvradobis

ricxvis funqcia. testebSi gamoyenebul iqna Semdegi parametrebi: kawvradobis

sigrZe 5.0 mm, datvirTva 5.0 N. agreTve “konusisebri brilianti” 200 µm diametriT

da 1200 konusis kuTxiT. detaluri analizisTvis gamoyenebul iqna kawvradobis

diapazonis saSualo wertili _ 2.5 mm. TiToeuli nimuSisTvis ganxorcielebul

iqna kawvradobis 10 testi; kawvradobis siCqare - 10.0 mm/wT oTaxis temperaturaze.
mravalricxovani kawvradobis testebidan miRebul iqna SeRwevadobis siRrmis

maqsimumisa (Rp) da naSTis siRrmis (Rh) diagramebi, rogorc ganxorcielebul tes-
tTa ricxvis funqcia (nax. 1-8). sabaziso polimeruli matricebis bazaze damza-
debuli kompozitebis tribologiuri Tvisebebi Seswavlil iqna, rogorc damow-
meba mis bazaze damzadebuli modificirebuli kompozitebis da araorganul-
organuli hibriduli masalebis fizikur-meqanikuri maxasiaTeblebis Sesadareb-
lad.

rogorc SeRwevadobis siRrmis maqsimumis mrudebidan Cans (nax. 1), modifika-
ciiT umjobesdeba kompozitebis mikrokawvradobiT myisieri deformaciisadmi

mdgradoba. gamoyenebuli datvirTvis (5.0 N) dros 1,1,3-trihidrotetrafTor-
propilmetakrilatis alilglicidolTan (F4MA-AGE - 1:1) radikaluri Tanapo-
limerizaciiT miRebuli fToralkilis da epoqsiduri gverdiTi jgufebis

erTdroulad Semcveli polimeruli matricebis bazaze damzadebuli hibriduli

kompozitebis (nax. 1; II, III, V) pirveladi SeRwevadobis siRrmis maqsimumi

saSualod meryeobs 98-110 m-s Soris, maSin, rodesac sabaziso polimeruli

matricis Rp  123 m-ia. gamamyareblis masuri wilis 5 mas. %-dan 7 mas. %- da 10 mas.
%-mde gazrda aseve iwvevs sabaziso polimeruli matricis (nax. 1; I, VI, IX)
SeRwevadobis siRrmis maqsimumis Semcirebas saSualod 123 m-dan 64 m-mde da 59
m-mde Sesabamisad.
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naxazi 1. 1,1,3-trihidrotetrafTorpropilmetakrilatis alilglicidolTan

radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis da maT bazaze

damzadebuli hibriduli kompozitebis SeRwevadobis siRrmis maqsimumi, rogorc
kawvradobis ricxvis funqcia 5.0 N mudmivi Zalis gamoyenebisas (nimuSebis

numeracia ix. cxrilSi 1)

polimerul matricebSi 1,1,3-trihidrotetrafTorpropilmetakrilatis mo-
luri Tanafardobis gazrda (F4MA-AGE - 7:3), rogorc mosalodneli iyo, kontr-
produqtiulia Sesabamisi recepturiT damzadebul polimerulmatricebTan (nax.
1; IX-X) SedarebiT da xasiaTdeba SeRwevadobis siRrmis maqsimumis SedarebiT

maRali mniSvnelobiT (nax. 1; XIII-XIV). Tumca aRniSnuli da F4MA-AGE 1:1 / 5 mas. %
HMDA recepturiT damzadebuli polimeruli matricebis SedarebiT cxadia, rom
mikrokawvradobiT myisieri deformaciisadmi ukeTesi mdgradobiT xasiaTdeba

F4MA-AGE 7:3 / 10 mas. % HMDA recepturiTdamzadebuli polimeruli matrica (nax.
1; I, XIII).

aRsaniSnavia, romrogorc mosalodneli iyo, modificirebul polimerul mat-
ricebSi bioaqtiuri naerTebis dopirebiT miRebul hibridul kompozitebSi

ZiriTadad SeiniSneba Rp-s mniSvnelobis umniSvnelod (saSualoddaaxl. 20-25 m-
iT) gazrda, rac SeiZleba aixsnas maTi sivrciTi struqturiT (nax. 1; VII, VIII, X,
XIV).
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miRebuli Sedegebis analizidan naCvenebia, rom testirebul masalebs (I- XIV)
Soris Rp-is mniSvnelobis maqsimalur Semcirebas da Sesabamisad, mcocavi cveTa-
dobisadmi saukeTeso mdgradobas iZleva F4MA-AGE 1:1 / 10 mas. % HMDA receptu-
riT damzadebuli polimeruli matrica da mis bazaze miRebuli hibriduli

kompoziti (nax. 1; IX, X).
1,1,5-trihidrooqtafTorpropilmetakrilatis alilglicidolTan (F8MA-

AGE - 1:1) radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsi-
duri gverdiTi jgufebis erTdroulad Semcveli polimeruli matricebis da maT

bazaze damzadebuli hibriduli kompozitebis (nax. 2; XV-XXI) mcocavi cveTadobis
testebidan Cans, rom am SemTxvevaSic gamamyareblis masuri wilis 7 mas. %-dan 10
mas. %-mde gazrdiT SeiniSneba kompozitebis mikrokawvradobiT myisieri

deformaciisadmi mdgradobis gaumjobeseba (nax. 2; XV, XX). miRebul hibridul

kompozitebSi bioaqtiuri naerTebis dopirebiT SeiniSneba Rp-s mniSvnelobis

umniSvnelod (saSualod daaxl. 10-25 m-iT) gazrda (nax. 2; XVI-XIX, XXI). amasTan,
bioaqtiuri naerTebiT modificirebuli masalebidan aRniSnuli testirebisas

saukeTeso Sedegs iZleva BC-3-iT modifikacia (nax. 2; XVIII).

naxazi 2. 1,1,5-trihidrooqtafTorpropilmetakrilatis alilglicidolTan

radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis da maT bazaze

damzadebuli hibriduli kompozitebis SeRwevadobis siRrmis maqsimumi, rogorc
kawvradobis ricxvis funqcia 5.0 N mudmivi Zalis gamoyenebisas (nimuSebis

numeracia ix. cxrilSi 1)

naxazze 3 mocemulia 1,3-trihidrotetrafTorpropilmetakrilatis da 1,1,5-
trihidrooqtafTorpropilmetakrilatis alilglicidolTan radikaluri

TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gverdiTi jgufebis

erTdroulad Semcveli polimeruli matricebis SeRwevadobis siRrmis

maqsimumebis mniSvnelobaTa Sedareba. miRebuli Sedegebis analizidan naCvenebia,
rom sabaziso polimerul matricebs Soris Rp-is mniSvnelobis maqsimaluri

SemcirebiT xasiaTdeba F4MA-AGE 1:1 / 10 mas. % HMDA recepturiT damzadebuli
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polimeruli matrica (nax. 3; IX). amasTan, sxvadasxva Tanapolimeris bazaze

miRebuli, msgavsi recepturis mqone matricebis testirebis Sedegebis SedarebiT

naCvenebia, rom mcocavi cveTadobisadmi mdgradoba ganisazRvreba gamoyenebuli

perfToralkilmeTakrilatebis agebulebiT, kerZod, kawvradobisadmi ukeTesi

mdgradobiT xasiaTdeba fToralkilis mcire jaWvis sigrZis mqone fTormetakri-
laturi Tanapolimerebis bazaze damzadebuli polimeruli matricebi (nax. 3; XI
da XV; XIII da XX Sesabamisad).

naxazi 3. 1,1,3-trihidrotetrafTorpropilmetakrilatis da 1,1,5-trihidrooqta-
fTorpropilmetakrilatis alilglicidolTan radikaluri Tanapolimeriza-
ciiT miRebuli fToralkilis da epoqsiduri gverdiTi jgufebis erTdroulad

Semcveli polimeruli matricebis SeRwevadobis siRrmis maqsimumi, rogorc
kawvradobis ricxvis funqcia 5.0 N mudmivi Zalis gamoyenebisas (nimuSebis

numeracia ix. cxrilSi 1)

samrewvelo organuli poliepoqsidis da funqciuri amino-jgufis Semcveli

oligoorganosiloqsanis bazaze damzadebuli polimeruli matricebis da hib-
riduli kompozitebis SeRwevadobis siRrmis maqsimumis mrudebidan Cans (nax. 4),
rom modifikaciiT ZiriTadad umjobesdeba kompozitebis mikrokawvradobiT

myisieri deformaciisadmi mdgradoba. gamoyenebuli 5.0 N datvirTvis dros 7 da

10 mas. % funqciuri oligoorganosiloqsaniT modificirebuli polimeruli

kompozitebis pirveladi SeRwevadobis siRrmis maqsimumi saSualod meryeobs

190-197 m Soris, maSin, rodesac aramodificirebuli organuli epoqsidis baza-
ze damzadebuli polimeruli matricis Rp  290 m-ia. amasTan saukeTeso Sedegs

iZleva 10 mas. % oligoorganosiloqsaniT modifikacia (nax. 4, XL, XLI). amino-
jgufis Semcveli bioaqtiuri komponentis Semdgomi damatebiT miRebuli kompozi-
tebi aCveneben Rp-is mniSvnelobis maqsimalur Semcirebas (nax. 4, XLIII, XLIV).
aRsaniSnavia, rom 5 mas. % oligoorganosiloqsanis gamoyeneba da SemdgomSi miRe-
buli matricis bioaqtiuri komponentiT modifikacia kontrproduqtiulia da

xasiaTdeba SeRwevadobis siRrmis maqsimumis ufro maRali mniSvnelobiT saba-
ziso polimerul matricasTan SedarebiT (nax. 4; XXXIX, XLII).
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naxazi 4. samrewvelo organuli poliepoqsidis da funqciuri

oligoorganosiloqsanis bazaze damzadebuli polimeruli matricebis da

hibriduli kompozitebis SeRwevadobis siRrmis maqsimumi, rogorc

kawvradobis ricxvis funqcia

5.0 N mudmivi Zalis gamoyenebisas (nimuSebis numeracia ix. cxrilSi 1)

amgvarad, mravalricxovani kawvradobis testebidan Cans, rom mikrokawvra-
dobiT myisieri deformaciisadmi mdgradobas mniSvnelovnad gansazRvravs

Tanapolimerebis agebuleba da miRebuli masalebis receptura.
naxazebze 5-8 mocemulia sakvlevi hibriduli kompozitebis naSTis siRrmis

diagramebi (Rh; gansazRvruli zedapiris dazianebuli struqturis aRdgenis

Semdeg), rogorc ganxorcielebul testTa ricxvis funqcia 5.0 N mudmivi

datvirTvis dros.
naSTis siRrmis mrudebidan Cans (nax. 5), gamoyenebuli datvirTvis dros 1,1,3-

trihidrotetrafTorpropilmetakrilatis alilglicidolTan (F4MA-AGE - 1:1)
radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis bazaze

damzadebuli hibriduli kompozitebis naSTis siRrmis mniSvneloba ZiriTadad

mcirdeba (nax. 5). naCvenebia, rom kawvradobis ricxvis gazrdasTan erTad naSTis

siRrmis sawyisi momatebis Semdeg, polimeruli masalebis naSTis siRrmis

mniSvneloba TiTqmis ucvleli rCeba da Semdegi ganarbenebiT testirebis miRe-
buli Sedegebi ar icvleba. naSTis siRrmis mniSvneloba am SemTxvevaSic damoki-
debuliaTanapolimerebis agebulebasa da hibriduli kompozitebis recepturaze.
kerZod, gamamyareblis masuri wilis 5 mas. %-dan 7 da 10 mas. %-mde gazrda iwvevs

sabaziso polimerul matricebSi (nax. 5; I, VI, IX) naSTis siRrmis Semcirebas

saSualod 71 m-dan 43 m-mde da 30 m-mde Sesabamisad. 4FMA-AGE 1:1 / 5% HMDA
recepturis mqone matricis bioaqtiuri komponentebiT Semdgomi modifikaciiT

mcirdeba miRebuli hibriduli masalebis naSTis siRrmis mniSvneloba. Rh-is
mniSvneloba umniSvnelod, saSualod 8-15 m-iT izrdeba 4FMA-AGE 1:1 Sedgeni-
lobis mqone kompozitebSi bioaqtiuri komponentis SeyvaniT (nax. 5; VII, VIII, X).
zedapiris aRdgenis saukeTeso maCvenebels da Sesabamisad, Rh-is mniSvnelobis
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maqsimalur Semcirebas aCvenebs polimerul matricaSi 1,1,3-trihidrotetra-
fTorpropilmetakrilatis moluri Tanafardobis gazrdiT da misi bioaqtiuri

naerTiT Semdgomi modificirebiT miRebuli hibriduli kompoziti (nax. 5; XIII).

naxazi 5. 1,1,3-trihidrotetrafTorpropilmetakrilatis alilglicidolTan

radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis da maT bazaze

damzadebuli hibriduli kompozitebis naSTis siRrme, rogorc kawvradobis

ricxvis funqcia

5.0 N mudmivi Zalis gamoyenebisas (nimuSebis numeracia ix. cxrilSi 1)

1,1,5-trihidrooqtafTorpropilmetakrilatis alilglicidolTan radika-
luri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gverdiTi

jgufebis erTdroulad Semcveli hibriduli masalebis naSTis siRrmis diagrame-
bidan aseve Cans, rom sabaziso polimeruli matricis bioaqtiuri komponentiT

modifikaciiT ZiriTadad mniSvnelovnad umjobesdeba miRebuli hibriduli

masalebis myisieri deformaciisadmi mdgradoba anu mcirdeba naSTis siRrme,
rogorc Sesrulebuli kawvradobis ricxvTa funqcia (nax. 6; XVII, XVIII, XXI).
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naxazi 6. 1,1,5-trihidrooqtafTorpropilmetakrilatis alilglicidolTan

radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis da maT bazaze

damzadebuli hibriduli kompozitebis naSTis siRrme, rogorc kawvradobis

ricxvis funqcia 5.0 N mudmivi Zalis gamoyenebisas(nimuSebis numeracia ix.
cxrilSi 1)

naxazze 7 mocemulia 1,3-trihidrotetrafTorpropilmetakrilatis da 1,1,5-
trihidrooqtafTorpropilmetakrilatis alilglicidolTan radikaluri

TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gverdiTi jgufebis

erTdroulad Semcveli polimeruli matricebis naSTis siRrmis mniSvnelobaTa

Sedareba. miRebuli Sedegebis analizidan naCvenebia, fToralkilis erTidaimave

jgufis Semcveli metakrilatebis bazaze miRebul polimerul matricebSi gamam-
yareblis masuri wilis gazrdiT mniSvnelovnad mcirdeba naSTis siRrme (nax. 7; I,
VI, IX). amasTan, sxvadasxva Tanapolimeris bazaze miRebuli, msgavsi recepturis

mqone polimeruli matricebis metakrilatur TanapolimerebSi fToralkilis

jaWvis gazrdiT, rogorc mosalodneli iyo, mniSvnelovnad izrdeba Rh-is
mniSvneloba (nax. 7; VI da XV, IX da XX Sesabamisad).

testirebul matricebs Soris Rh-is minimaluri mniSvnelobiT xasiaTdeba

F4MA-AGE 1:1 / 10 mas. % HMDA recepturiTdamzadebuli polimeruli matrica (nax.
7; IX). amgvarad, mikrokawvradobiT zedapiris dazianeba, rogorc ganxorcie-
lebul testTa ricxvis funqcia, ganisazRvreba gamoyenebuli perfToralkil-
meTtakrilatebis agebulebiT, Tanapolimerebis moluri TanafardobiT da

gamamyareblis masuri wiliT.
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naxazi 7. 1,1,3-trihidrotetrafTorpropilmetakrilatis da 1,1,5-trihidrooqta-
fTorpropilmetakrilatis alilglicidolTan radikaluri Tanapolimeriza-
ciiT miRebuli fToralkilis da epoqsiduri gverdiTi jgufebis erTdroulad

Semcveli polimeruli matricebis naSTis siRrme, rogorc kawvradobis ricxvis

funqcia

5.0 N mudmivi Zalis gamoyenebisas (nimuSebis numeracia ix. cxrilSi 1)

samrewvelo organuli poliepoqsidis bazaze damzadebuli polimeruli mat-
ricebis da hibriduli kompozitebis naSTis siRrmis diagramebidan Cans (nax. 8),
rom funqciuri amino-jgufis Semcveli oligoorganosiloqsaniT modifikaciiT

naSTis siRrme ZiriTadad mcirdeba da SemdgomSi kvlav grZeldeba Semcirebis

tendencia polimerul matricaSi bioaqtiuri komponentis SeyvaniT (nax. 8; XL, XLI,
XLIII, XLIV).

naxazi 8. samrewvelo organuli poliepoqsidis da funqciuri

oligoorganosiloqsanis bazaze damzadebuli polimeruli matricebis da

hibriduli kompozitebis naSTis siRrme, rogorc kawvradobis ricxvis funqcia

5.0 N mudmivi Zalis gamoyenebisas (nimuSebis numeracia ix. cxrilSi 1)

amasTan, Rh-is mniSvnelobis minimaluri SemcirebiT xasiaTdeba 10 mas. %
oligoorganosiloqsaniT modificirebuli polimeruli matrica (nax. 8; XLI). am
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SemTxvevaSic kontrproduqtiul Sedegs aCvenebs 5 mas. % oligoorganosiloqsa-
niT da bioaqtiuri komponentiT poliepoqsidis modifikacia da Sesabamisad,
xasiaTdeba naSTis siRrmis mniSvnelobis gazrdiT sabaziso polimerul matri-
casTan SedarebiT (nax. 8; XXXIX, XLII).

amgvarad, modificikaciiT mniSvnelovnad mcirdeba testirebuli masalebis

SeRwevadobis siRrmis maqsimumi da naSTis siRrme da izrdeba blantdrekadobis

aRdgena. Sedegebis samive seria SesaZlebelia aixsnas hibriduli kompozitebis

Tanapolimerebad gamoyenebuli perfToralkilmeTtakrilatebis agebulebiT da

moluri TanafardobiT, gamamyareblis masuri wiliT, modifikatoris bunebiT da

agreTve eqsperimentis pirobebiT.

erTjeradi kawvradobis Sedegebi

kawvradobisadmi mdgradobis Seswavlis mizniT Sesrulebul iqna agreTve

samrewvelo organuli poliepoqsidis da funqciuri oligoorganosiloqsanis

bazaze damzadebuli hibriduli masalebis kawvradobis progresuli testireba.
zedapirebs Soris cudi adheziis SemTxvevaSi gansazRvruli kritikuli datvir-
Tvis dros polimeruli safari ziandeba. testebSi gamoyenebul iqna Semdegi

parametrebi: sawyisi datvirTva 1.0 N, saboloo datvirTva 30.0 N, datvirTvis

koeficienti 30.0 N/wT, maskanirebeli datvirTva 0.05 N, kawvradobis sigrZe 8.0 mm

da siCqare 5.9 mm/wT; agreTve “konusisebri brilianti” 200 µm diametriT da 1200

konusis kuTxiT.
naxazebze 9 da 10 naCvenebia SeRwevadobis siRrmis maqsimumisa da naSTis

siRrmis saSualo mniSvnelobebi, rogorc gamoyenebuli cvalebadi (zrdadi)
Zalis funqcia.

naxazi 9. samrewvelo organuli poliepoqsidis da funqciuri oligoorgano-
siloqsanis bazaze damzadebuli polimeruli matricebis da hibriduli

kompozitebis

erTjeradi kawvradobis SeRwevadobis siRrmis maqsimumi, rogorc gamoyenebuli

cvalebadi (zrdadi) Zalis funqcia
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sabaziso epoqsidur polimerul matricasTan modificirebuli hibriduli

kompozitebis erTjeradi kawvradobis testirebis monacemebis Sedarebidan Cans,
rom erTjeradi kawvradobis SeRwevadobis siRrmis mniSvnelobis maqsimaluri

gazrdiT xasiaTdeba yvelaze modifikatoris yvelaze mcire masuri wilis

Semcveli epoqsiduri matrica (nax. 9; XXXIX). xolo 10 mas. % funqciuri oligo-
organosiloqsaniT da miRebuli polimeruli matricis bioaqtiuri komponentiT

modificirebuli nimuSebi aCveneben Rp-is mniSvnelobis maqsimalur Semcirebas

aramodificirebul poliepoqsidTan SedarebiT (nax. 13; XLI da XLIV).

naxazi 10. samrewvelo organuli poliepoqsidis da funqciuri oligoorgano-
siloqsanis bazaze damzadebuli polimeruli matricebis da hibriduli

kompozitebis erTjeradi kawvradobis naSTis siRrme, rogorc gamoyenebuli

cvalebadi (zrdadi) Zalis funqcia (nimuSebis numeracia ix. cxrilSi 1)

erTjeradi kawvradobis naSTis siRrmis diagramebis analizidan gamomdinare,
aramodificirebul epoqsidTan SedarebiT, Rh-is yvelaze zedapiruli (wvrili)
mniSvnelobiT xasiaTdeba 7 da 10 mas. % funqciuri oligoorganosiloqsaniT

modificirebuli epoqsiduri matricebi (nax. 10; XL da XLI). amasTan, miRebuli

polimeruli matricis bioaqtiuri komponentiT Semdgomi modifikaciiT naSTis

siRrmis mniSvneloba mcirdeba yvela hibridul kompozitSi (nax. 10; XLII-XLIV).
amgvarad, modifikatoris masuri wilisagan damokidebulebiT, agreTve bio-

aqtiuri komponentiT Semdgomi modifikaciiT miRebuli masalebis kawvrado-
bisadmi mdgradoba kritikuli datvirTvis pirobebSi umjobesdeba.

dinamiuri xaxunis Sedegebi

dinamiuri xaxunis koeficienti (f) gansazRvrul iqna tribometris “Nanovea pin-
on-disk” [440 foladis burTuliani Micro Photonics] gamoyenebiT, romelic uzrun-
velyofs xaxunisa da cveTadobis procesebis modelirebas sakvlev nimuSze

burTuliani mowyobilobis uwyvet mcocav pirobebSi.
TiToeuli testisTvis gamoyenebul iqna axali burTula diametriT 3.2 mm.

testebi Catarebul iqna Semdeg pirobebSi: temperatura 20±2 0C, siCqare - wuTSi 100
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bruni, burTulis gadaadgilebis (cocvis) manZili 40 m, radiusi 2.0 mm, datvirTva
5.0 N. gadatrialebis (brunis) ricxvi - 2000 (fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli hibriduli polimeruli kompoziebis-
Tvis) da 3000 (funqciuri oligoorganosiloqsaniT modificirebuli epoqsiduri

kompozitebisTvis), testis xangrZlivoba – 20-30 wT.
tribometriT “Nanovea pin-on-disk” gansazRvrul iqna nimuSebis mTeli rigi

ciklebis saSualo dinamiuri xaxuni (nax. 11-15).
naxazze 11 naCvenebia fTorSemcveli metakrilatebis alilglicidolTan

radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis saSualo dina-
miuri xaxunis koeficientis mniSvnelobaTa Sedareba.

naxazi 11. fTorSemcveli metakrilatebis alilglicidolTan radikaluri

TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gverdiTi jgu-
febis erTdroulad Semcveli polimeruli matricebis saSualo dinamiuri

xaxunis koeficientis mniSvnelobaTa Sedareba (nimuSebis numeracia ix.
cxrilSi 1)

dinamiuri xaxunis koeficienti, rogorc testirebuli kompozitebis Sedgeni-
lobis funqcia, ZiriTadad mcirdeba msgavsi recepturis mqone polimerul

matricebSi gamamyareblis masuri wilis gazrdiT (nax. 11; I, VI da IX; XXII da XXVII
Sesabamisad). dinamiuri xaxunis koeficienti mcirdeba, Tumca umniSvnelod XI /
XIII da XV / XX kompozitebis SemTxvevaSi. amasTan, msgavsi recepturis mqone

polimerul matricebSi metakrilaturi Tanapolimerebis moluri Tanafardobis

gazrdiT arsebiTad izrdeba f-is mniSvneloba (nax. 11; VIda XI; IX da XIII; XV da XXII;
XX da XXVII; VI, XV da XXIX Sesabamisad). dinamiuri xaxunis yvelaze maRali

koeficientiT xasiaTdeba fToralkilis yvelaze grZeli jaWvis Semcveli Tana-
polimeris (F12MA) bazaze miRebuli polimeruli matrica. dinamiuri xaxunisadmi

yvelaze kargi mdgradobiT xasiaTdeba F4MA-AGE 1:1 / 10 mas. % HMDA recepturiT

damzadebuli polimeruli matrica (nax. 11; IX).
1,1,3-trihidrotetrafTorpropilmetakrilatis Semcveli epoqsiduri poli-

meruli matricebis bazaze damzadebuli hibriduli kompozitebis saSualo dina-
miuri xaxunis koeficientis mniSvnelobaTa Sedarebidan Cans, rom bioaqtiuri
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komponentiT Semdgomi modificireba umniSvnelod zrdis Sesabamisi masalebis f-
is mniSvnelobebs (nax. 12; II-V; VII-VIII; XII, XIV), rac SeiZleba aixsnas maTi

sivrciTi struqturiT. amasTan, xaxunis koeficientis mniSvnelobis Zalzed

umniSvnelo momatebiT (0.001-0.01-iT) xasiaTdeba fToralkilis jaWvis Semcveli

Tanapolimerebis moluri Tanafardobis gazrdiT (7:3) miRebuli hibridebi (nax.
12; XIV da XII Sesabamisad).

naxazi 12. 1,1,3-trihidrotetrafTorpropilmetakrilatis alilglicidolTan

radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis da maT bazaze

damzadebuli hibriduli kompozitebis saSualo dinamiuri xaxunis

koeficientis mniSvnelobaTa Sedareba (nimuSebis numeracia ix. cxrilSi 1)

aseve Zalzed umniSvneloa dinamiuri xaxunis koeficientis mniSvnelobaTa

momateba sabaziso polimerul matricebTan SedarebiT 1,1,5-trihidrooqtafTor-
propilmetakrilatis da bioaqtiuri komponentebis bazaze damzadebuli

epoqsiduri hibriduli masalebis SemTxvevaSic (nax. 13; XVI-XIX; XXI, XXIII-XXVI,
XXVIII). amasTan, msgavsi recepturis mqone polimerul kompozitebSi fToralki-
lis jaWvis Semcveli Tanapolimeris (F8MA) moluri Tanafardobis gazrdiT Sesa-
bamisi masalebis f-is mniSvnelobebic izrdeba (nax. 13; XVI-XIX da XXIII-XXVI; XXI
da XXVIII Sesabamisad). aRniSnul rigSi dinamiuri xaxunisadmi yvelaze kargi

mdgradobiT xasiaTdeba eqvimoluri TanafardobiT aRebuli 1,1,5-trihidrooqta-
fTorpropilmetakrilatis da alilglicidolis radikaluri Tanapolimeriza-
ciiT miRebuli da testirebul nimuSebs Soris gamamyareblis yvelaze didi

masuri wilis (10 mas. %) Semcveli polimeruli matrica da mis bazaze damzade-
buli hibriduli kompoziti (nax. 13; XX da XXI).
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naxazi 13. 1,1,5-trihidrooqtafTorpropilmetakrilatis alilglicidolTan
radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis da maT bazaze

damzadebuli hibriduli kompozitebis saSualo dinamiuri xaxunis

koeficientis mniSvnelobaTa Sedareba (nimuSebis numeracia ix. cxrilSi 1)

testirebul hibridul masalebs Soris dinamiuri xaxunisadmi (cveTado-
bisadmi) yvelaze dabali mdgradobiT xasiaTdeba fToralkilis yvelaze grZeli

jaWvis Semcveli Tanapolimerebis bazaze miRebuli polimeruli matricebi (nax.
14). am SemTxvevaSic, bioaqtiuri komponentiT modificireba umniSvnelod zrdis f-
is mniSvnelobas (nax. 14; XXX-XXXIII).

naxazi 14. 1,1,7-trihidrododekafTorpropilmetakrilatis alilglicidolTan

radikaluri TanapolimerizaciiT miRebuli fToralkilis da epoqsiduri gver-
diTi jgufebis erTdroulad Semcveli polimeruli matricebis da maT bazaze

damzadebuli hibriduli kompozitebis saSualo dinamiuri xaxunis

koeficientis mniSvnelobaTa Sedareba (nimuSebis numeracia ix. cxrilSi 1)

Catarebuli kvlevis Sedegad naCvenebia, rom Seswavlil masalebs Soris yve-
laze mcire saSualo dinamiuri xaxuniT da Sesabamisad, cveTadobisadmi yvelaze
maRali mdgradobiT xasiaTdeba fToralkilis yvelaze mcire jaWvis Semcveli

Tanapolimeris (F4MA) da da alilglicidolis radikaluri Tanapolimeriza-
ciiT miRebuli, gamamyareblis yvelaze didi masuri wilis (10 mas. %) Semcveli

polimeruli matrica da mis bazaze damzadebuli hibriduli kompoziti (nax. 12; IX
da X).
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Seswavlil iqna aseve organuli poliepoqsidis bazaze damzadebuli

hibriduli masalebis cveTadobisadmi mdgradoba. naCvenebia, rom poli[dimeTil-
siloqsani-co-(3-aminopropil)meTilsiloqsani]-iT modifikacia amcirebs

Sesabamisi kompozitebis dinamiuri xaxunis koeficients, amasTan modifikatoris
masuri wilis gazrdiT umjobesdeba cveTadobisadmi mdgradoba da Sesabamisad,
sabaziso epoqsidur matricasTan SedarebiT f-is yvelaze dabal mniSvnelobas

aCvenebs 10 mas. % oligoorganosiloqsaniT modifikacia (nax. 15; XLI). bioaqtiuri
komponentiT Semdgomi modifikacia garkveulwilad iwvevs saSualo dinamiuri

xaxunis mniSvnelobaTa gazrdas (nax. 13; XLII da XLIII), rac SeiZleba aixsnas maTi

sivrciTi struqturiT. Tumca aramodificirebul epoqsidur matricasTan

SedarebiT, cveTadobisadmi mdgradobiT xasiaTdeba 10 mas. % oligoorgano-
siloqsaniT da bioaqtiuri komponentiT modificirebuli hibriduli kompoziti

(nax. 15; XLIV).

naxazi 15. samrewvelo organuli poliepoqsidis da funqciuri oligoorgano-
siloqsanis bazaze damzadebuli polimeruli matricebis da hibriduli
kompozitebis saSualo dinamiuri xaxunis koeficientis mniSvnelobaTa

Sedareba

(nimuSebis numeracia ix. cxrilSi 1)
amgvarad, miRebuli Sedegebis analizidan naCvenebia, rom modifikacia

warmatebiT SeiZleba gamoyenebul iqnas sabaziso polimeruli matricebis

tribologiuri maxasiaTeblebis gasaumjobeseblad.

III.3. zedapiris morfologiis Seswavla

tribologiuri testirebis Semdgom polimeruli kompozitebis zedapiris

mikrostruqturebis gamokvleva (nax. 16) miRebul SedegebTan TanxvedraSia.
eleqtronuli maskanirebeli mikroskopiT Nicon Eclipse ME 600 (SEM) gadaRebuli

gamosaxulebebidan Cans, rom 1,1,3-trihidrotetrafTor- da 1,1,5-trihidrooqta-
fTorpropilmetakrilatis Tanapolimerebis alilglicidolTan eqvimoluri
radikaluri TanapolimerizaciiT miRebuli polimeruli matricebis bioaqtiuri

komponentiT da 10 mas. % gamamyarebliT modificirebuli hibriduli kompozi-
tebis mikrostruqturebSi cveTadobis kvali Zalian umniSvneloa (nax. 20; X da

XXI). msgavsi recepturis mqone kompozitebSi fToralkilis jgufebis Semcveli
Tanapolimerebis moluri Tanafardobis gazrdiT cveTadobis kvali umniSv-
nelod izrdeba Tanapolimerebis eqvimoluriTanafardobiT miRebul masalebTan

SedarebiT (nax. 16; X da XIV; XXI da XXVIII Sesabamisad). amasTan, testirebul
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zedapirze cveTadobis kvali kompozitisTvis XXVIII xasiaTdeba Sris (fenis)
magvari talRebiT; xolo fToralkilis yvelaze grZeli jaWvis Semcveli Tana-
polimeris (F12MA) bazaze miRebuli polimeruli kompozitis zedapiris optikur

gamosaxulebaSi SeimCneva napralebi cveTadobis namsxvrevebiT (nax. 16; XXXII).
sxvadasxva Tanapolimeris bazaze miRebuli, msgavsi recepturis mqone kompozi-
tebis mikrostruqturebis SedarebiT naCvenebia, rom kawvradobisa da cveTadobi-
sadmi ukeTesi mdgradobiT xasiaTdeba fToralkilis mcire jaWvis sigrZis mqone
fTormetakrilaturi Tanapolimerebis bazaze damzadebuli polimeruli matri-
cebi. amgvarad, cveTadobisadmi mdgradoba ganisazRvreba gamoyenebuli per-
fToralkilmeTakrilatebis agebulebiT, Tanapolimerebis moluri Tanafar-
dobiT hibriduli kompozitebis recepturiT.

X:

XIV:

XXI:

XXVIII:
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XXXII:

naxazi 16. tribologiuri testirebis Semdgom polimeruli hibriduli

kompozitebis zedapiris mikrostruqturebis gamokvleva (SEM
mikrostruqturebi 50 da 500 μm-ze)

(naxazze nimuSebis nomrebi Seesabameba nimuSebis nomrebs cxrilSi 1)

III.4. saeqspluatacio maxasiaTeblebis Seswavla
damcavi safrebis hidrofoburi Tvisebebi mniSvnelovan rols asrulebs

sxvadasxva zedapirze mikroorganizmebis adheziis procesSi. gansazRvrul iqna

miRebuli antimikrobuli damcavi safrebis wyalSTanTqmisunarianoba (WH2O)
gravimetriuli meTodiT. eqsperimentulad dadgenil iqna, miRebuli hibriduli

masalebi hidrofoburebia da 720 saaTis ganmavlobaSi maTi WH2O ar aRemateba

0.002-0.01 mas. %-s.
miRebuli masalebis saeqspluatacio maxasiaTeblebis gamosacdelad Seswav-

lil iqna agreTve maTze sxvadasxva faqtorebis moqmedeba. fotoqimiuri (ui da

xiluli sinaTlisadmi mdgradoba) da Suqamindisadmi (dRis sinaTlisadmi, O2, CO2

da sinestisa da haeris tenisadmi mdgradoba) mdgradobis SeswavliT dadgenil

iqna, rom erTi Tvis ganmavlobaSi e.w. “Suqamindis” moqmedebisas ar SemCneula

firebis erTgvarovnebis, iersaxis, feris, optikuri gamWvirvalobis da meqanikuri

Tvisebebis (zedapiris erTgvarovneba bzarebis warmoqmnis gareSe, - vizualurad

da maxasiaTeblebis gansazRvriT) cvlileba.
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vrceli anotacia qarTul enaze

saxelmZRvaneloSi ganxilulia element(metal)organuli qimiis ganviTarebis

strategia, ZiriTadi etapebi da tendenciebi; element(metal)organuli

naerTebis Tanamedrove klasifikaciis da nomenklaturis ZiriTadi principebi;

qimiuri bmis tipebi element(metal)organul naerTebSi; element-

(metal)organuli naerTebis ZiriTadi struqturebi, ligandis, bmaSi monawile

eleqtronebis SesaZlo ricxvis CvenebiT da η--s mniSvnelobiT; element-

(metal)organuli naerTebis mniSvnelovani reaqciebi, maTi meqanizmebi da

stereoqimia; maTi struqtura da reaqciisunarianoba; damokidebuleba

„struqtura-Tvisebebi“. organuli ligandis Semcveli koordinaciuli naerTebi,

rogorc metalorganuli naerTebi.

saxelmZRvaneloSi ganxilulia I-V jgufebis elementebis (metalebis),

agreTve gardamavali metalebis metalorganuli naerTebis, π-kompleqsebis,

karboniluri kompleqsebis da metalorganuli klasterebis, metalocenebis da

cimantrenis aRnagobis specifika, miRebis ZiriTadi laboratoriuli da

samrewvelo meTodebi, mniSvnelovani qimiuri Tvisebebi da Sesabamisi reaqciebis

meqanizmebi, gamoyeneba. saxelmZRvaneloSi motanilia Sesabamisi sailustracio

masala. misi yvela Tavis qvemoT motanilia kiTxvebi SeZenili codnis

TviTkontrolisaTvis.

saxelmZRvanelo gankuTvnilia universitetebis sabunebismetyvelo fakul-

tetis bakalavriatis qimiis specialobis studentebisTvis da Seesatyviseba

sabakalavro programis mixedviT am sagnis swavlebis pirvel dones (meSvide

semestri). is garkveul daxmarebas gauwevs agreTve am dargiT dainteresebul

magistrantebs, axalgazrda mecnierebs da leqtorebs.

saxelmZRvanelos Sinaarsi

Sesavali. element(metal)organuli naerTebis qimiis ganviTarebis strategia,

ZiriTadi miznebi da amocanebi, ganviTarebis etapebi, tendenciebi da

mniSvneloba.......8

1. element(metal)organuli naerTebi: zogadi midgomebi da fundamenturi

principebi.....................................................................................................................................................20

1.1. element(metal)organuli naerTebis

nomenklatura...............................................................21

1.2. organuli ligandebis Semcveli koordinaciuli naerTebi, rogorc

metalorganuli naerTebi.................................................................................................................23

1.3. qimiuri bmis tipebi element(metal)organuli

naerTebSi..................................................25 1.4. damokidebuleba „struqtura Tviseba“

element(metal)organul naerTebSi. ZiriTadi

principebi................................................................................................................................43 2.

element(metal)organuli naerTebis mniSvnelovani reaqciebi. zogadi

daxasiaTeba...................................................................................................................................................    3.
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element(metal)organuli naerTebis struqtura da

reaqciisunarianoba.............................63 4. mniSvnelovani element(metal)organuli

naerTebi............................................................................75 4.1. I jgufis metalebis metalorganuli

naerTebi..................................................................................75

5.II A jgufis metalebis metalorganuli naerTebi.................................................................................95

6. II B jgufis metalebis metalorganuli

naerTebi...............................................................................118
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# avtori/avtorebi
krebulis

saxelwodeba

gamocemis adgili,

gamomcemloba

gverdebis

raodenoba

1

vrceli anotacia qarTul enaze

statiebi
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#
avtori/

avtorebi

statiis saTauri,

Jurnalis/krebulis

dasaxeleba

Jurnalis/

krebulis

nomeri

gamocemis

adgili,

gamomcemloba

gverdebis

raodenoba

1

2

Rus. Gigauri,
N. Lekishvili,

Kh. Barbakadze,
V. Trapaidze,
Sh. Japaridze,
E. Tskhakaia,

T. Marsagishvili

N. Lekishvili,
Kh. Barbakadze,
M. Tatarishvili,
N. Hnatchuk,

I. Chen,
W. Brostow

Georgian Natural and
Secondary Resources in

Service of Technical
Progress

saqarTvelos

mecnierebaTa

erovnuli akademiis

macne, qimiis seria

Obtaining and
Characterization of Novel

Antibacterial Hybrid
Coatings

saqarTvelos

mecnierebaTa

erovnuli akademiis

macne, qimiis seria

42(2)

42(2)

Tbilisi, saq.

mecnierebaTa

erovnuli

akademiis

gamomcemloba,

2016

Tbilisi, saq.

mecnierebaTa

erovnuli

akademiis

gamomcemloba,

2016

5 gv.
(224-228)

4 gv.
(162-165)

vrceli anotacia qarTul enaze

1. rus. gigauri, n. lekiSvili, x. barbaqaZe, v. trapaiZe, S. jafariZe,

e. cxakaia, T. marsagiSvili

saqarTvelos zogierTi bunebrivi da meoradi nedleuli

teqnikuri progresis samsaxurSi

saqarTvelos mecnierebaTa erovnuli akademiis macne, qimiis seria

2016, 42(2), 224-228.

saqarTvelos regionis zogierTi bunebrivi resursidan da meoradi nedle-
ulidan SemuSavebulia dariSxanis da manganumis miRebis laboratoriuli

teqnologiebi. aseve Raribi dabalansebuli madnebidan, sawarmoo narCenebidan

da Slamebidan baqteriuli (mikrobiologiuri) gamotutvis meTodi, rac sawar-
moTa Siga rezervebis xarjze manganumis nedleulis, - manganumis sulfatis

da metaluri manganumis miRebis saSualebas iZleva. zemoaRniSnuli meTodis

dadebiT mxares warmoadgens ekologiurad misaRebi unarCeno warmoebis Seqmna,

rac saboloo produqtis Rirebulebas mniSvnelovnad amcirebs.

Raribi madnebidan da warmoebis narCenebidan manganumis aRdgenis procesis
xangrZlivobis Semcirebisa da gaiafebis mizniT gamoyenebul iqna avtotrofuli

Tiobaqteria – Thiobacillus ferrooxidans, xolo mis energetikul wyarod – pirituli

koncentrati (madneulis s.k.g. narCeni: Fe2+ – 57.2%, S – 46.2%). procesi kombinire-
bulia, – Thiobacillus ferrooxidans Jangavs pirits FeSO4-isa da H2SO4-is warmoqmniT (pH
– 2.5). amave dros gamoiyofa baqteriebis metabolizmis produqti – mJaunmJava,
romelic manganumis dioqsidis Zlier aRmdgenels warmoadgens da Sedegad

warmoiqmneba manganum(II)-is sulfati (disocirebul mdgomareobaSi). miRebuli
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naleqis gafiltvris Sedegad xsnarSi rCeba manganum(II)-is sulfati, romlis

eleqtroliziT miiReba metaluri manganumi.
procesze garemo pirobebis gavlenis SeswavliT dadginda, rom manganumis

aRdgena efeqturad mimdinareobs avzebSi haeris nakadis intensiuri miwodebis

pirobebSi; madnis marcvlebis sisqea 0.15 mm; pH – 2.5; m/T = 1:5; kulturis titri –
108-109 uj/ml. Fe2+--is daJangvis procesi gansakuTrebiT aqtiurad mimdinareobs

aeraciis pirobebSi. dadgenil iqna, rom Thiobacillus ferrooxidans-is Stamebi 348 da 341
advilad adaptirebadia 20-25 g/l H2SO4 xsnarSi, xolo maTi fiziologiuri

Tvisebebis Seswavlis procesSi dadginda, rom isini xsnarSi mJaunmJavas war-
moqmnian, rasac didi mniSvneloba eniWeba manganum(IV)-is aRdgenis procesSi.

SemuSavebulia wyalbadis sawvavi elementi Savi zRvis wyalqveSa (Rrma)
gamoyofili gogirdwyalbadis bazaze. rac damatebiT stimuls miscems ara marto

regionis ekonomikis ganviTarebas, aramed realuri gaxdeba energiis axali,
ekologiurad sufTa wyaros Seqmna, rac tradiciul bazarze garkveulwilad

Secvlis navTobis sawvavs.
Catarebulia kvlevebi adamianis, garemosa da regionSi arsebuli mdidari

kulturuli memkvidreobis (samuzeumo eqsponatebi, arqeologiuri nimuSebi da

sxv.) dacvis mimarTulebiT. miRebul iqna molekulaSi metalkompleqsebis, poli-
cikluri asimetriuli fragmentebisa da warmoebis narCenebis transformaciiT

miRebuli dariSxanis Semcveli, specifikuri Tvisebebis mqone hibriduli naer-
Tebi. aRniSnulma naerTebma didi albaTobiT unda gamoavlinos sxvadasxva agre-
siuli mikroorganizmis moqmedebis daTrgunvis sruliad axali, kombinirebuli

struqturebisTvis damaxasiaTebeli potenciali. muSavdeba stibiumis sub-mikro
da nano-nawilakebis miRebis laboratoriuli teqnologia.

dariSxanSemcveli hibriduli naerTebis gamoyenebas realuri perspeqtiva
gaaCnia regionSi dagrovebuli Sesabamisi warmoebis narCenebis gardaqmniT miRe-
buli Sesabamisi sawyisi naerTebis xelmisawvdomobis gamo.

adgilobrivi meoradi resursebis gamoyenebiT Seqmnilia axali xelmisawvdomi
bioaqtiuri naerTebi da maT bazaze SemuSavebulia kompleqsurad moqmedi

faqtorebis (haeris Jangbadi, teni, naxSirbadis dioqsidi, xiluli sinaTle) da

Termo- da fotoqimiuri daberebis mimarT mdgradi antimikrobuli/fungiciduri
damcavi safrebi samuzeumo eqsponatebis da sinTezuri da bunebrivi polimeruli

masalebis arakontrolirebadi biodegradaciisagan xangrZlivad dasacavad.
SemuSavebulia antimikrobuli damcavi safrebis kvlevis strategia, romlis

ganxorcieleba zogadad Semdeg etapebs efuZneba:

specifikuri Tvisebebis mqone
araorganul-organuli hibriduli

naerTebis dizaini

miRebuli naerTebis struqturisa
da Tvisebebis Seswavla

gamoyenebis sferoebis
dadgena

multifunqciuri kompozitebisa da
masalebis SemuSaveba da testireba

miRebuli kompozitebisa da masalebis
sasaqonlo formebis Seqmna
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zemoaRniSnuli tipis damcavi safrebi daicavs adamiansa da garemos
agresiuli mikroorganizmebis moqmedebisgan, amasTan zrdis aRniSnuli
masalebis gamZleobas da zogavs sakmaod did materialur resursebs.

2. n. lekiSvili, x. barbaqaZe, m. TaTariSvili, n. hnatCuki, i. Ceni, v. brostou
axali antimikrobuli damcavi safrebis miReba da Tvisebebi

saqarTvelos mecnierebaTa erovnuli akademiis macne, qimiis seria

2016, 42(2), 162-165

mecnierebisa da teqnikis intensiuri ganviTarebis kvaldakval mikrobiolo-
giuri usafrTxoebisadmi moTxovnis gazrda globaluri mniSvnelobis sakiTxia.
mrewvelobis da teqnikis intensiurma ganviTarebam dReisaTvis gansakuTrebiT aq-
tualuri gaxada sxvadasxva daniSnulebis, multifunqciuri, antimikrobuli

kompoziciuri masalebis Seqmna da ganviTareba.
biogenuri elemetebis da karbocikluri asimetruli fragmentisa da metalo-

cenis erTdroulad Semcveli bioaqtiuri heterometaluri koordinaciuli

naerTebis bazaze Seqmnil iqna axali araorganul-organuli antimikrobuli hib-
riduli damcavi safrebi kulturuli memkvidreobisa da samuzeumo eqsponatebis

dasacavad.
aRniSnulma naerTebma maRali albaTobiT unda gamoavlinon kombinirebuli

struqturebisTvis damaxasiaTebeli/tipiuri, moqmedebis sruliad axali poten-
ciali, - xangrZlivi drois ganmavlobaSi eqspluataciis pirobebSi sxvadasxva

agresiuli mikroorganizmis moqmedebis daTrgunvis unari. matricebad SerCeul

iqna sxvadasxva hetero- da karbojaWvuri polimerebi – poliureTanebi, poli-
epoqsi- da fTorSemcveli Tanapolimerebi. gverdiTi funqciuri jgufebis mqone,
samrewvelo siliciumorganuli oligomerebi SerCeul iqna miRebuli kompo-
zitebis modifikatorebad. gansazRvrul iqna polimerebis, modifikatorebisa da
bioaqtiuri komponentebis optimaluri Tanafardobebi.

Termogravimetriuli (Tga) da diferenciul-maskanirebeli kalorimetriuli

(dmk) analizebis meTodiT Seswavlil iqna miRebuli masalebis Termofizikuri

da saeqspluatacio maxasiaTeblebi. poliureTanuli matricebis da maT bazaze

miRebuli hibridebis Tga analizis Sedegebidan naCvenebia, rom isini 200oC-mde
sakmaod mdgradebia da masis danakargi ar aRemateba 5-6 mas.%-s. yvela

nimuSisTvis intensiuri daSlis process adgili aqvs 300-350oC-ze ufro maRal

temperaturaze 45 mas.%-ze maRali masis danakargiT. poliureTanul matri-
cebTan SedarebiT fTorSemcveli kompozitebi ufro Termomdgradebia, - maTi

masis kleba iwyeba 230-240oC-is zemoT, xolo intensiuri daSlis procesi - 370-
400oC-ze ufro maRal temperaturaze saerTo masis danakargiT 30-35 mas.%.

kristaluri fazis da gaminebis temperaturebis fazuri gadasvlebis

gansazRvris mizniT gamoyenebul iqna diferenciul-maskanirebeli kalorimet-
ruli meTodi. dadgenilia, rom modificirebuli nimuSebi amorfulia, rac

sayuradReboa, vinaidan kristalizaciam SesaZloa gamoiwvios maTi optikuri

Tvisebebis gauareseba. dmk mrudebis analizidan naCvenebia, rom endoTermuli

pikebi Seesabameba testirebuli nimuSebis gaminebis temperaturas (Tg). testire-
buli safrebis gaminebis temperatura aRemateba 45-500C-s. SerCeuli polime-
ruli matricebis siliciumorganuli oligomerebiT modifikacia iwvevs gami-
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nebis temperaturebis pikebis gadawevas ufro dabali temperaturebisken ara-
modificirebul polimerul matricebTan SedarebiT, amasTan aumjobesebs maT
elastiurobas.

Seswavlil iqna SemuSavebuli hibriduli damcavi safrebis zogierTi
saeqspluatacio maxasiaTebeli (haerze izoTermuli dabereba, wyalSTanTqmis-
unarianoba, Suqmedegoba). naCvenebia, rom miRebuli hibriduli masalebi
xasiaTdeba kargi adheziiT sxvadasxva sinTezuri da bunebrivi masalebis
zedapirze, gamyarebisas ar arRveven nimuSis mTlianobas, TiTqmis ar icvlian

fers xangrZlivi drois ganmavlobaSi izoTermuli daberebisas (40oC), ar

warmoqmnian momwamlav airebs, arian SedarebiT iafi da xelmisawvdomi.
dadgenilia, rom antimikrobuli kompozitebisa da masalebis sabazo kompo-

nentebis struqturis, bioaqtiurobisa da Tanafardobis saTanado kombinaciiT

umjobesdeba maTi meqanikuri, Termuli da saeqspluatacio maxasiaTeblebi.

II. 2. publikaciebi:

b) ucxoeTSi

monografiebi

gamoqveynebulia damoukidebeli Tavi monografiaSi

# avtori/avtorebi
monografiis

saTauri

gamocemis adgili,

gamomcemloba

gverdebis

raodenoba

1 N. Lekishvili,
M. Rusia, L. Arabuli,

Kh. Barbakadze,
I. Didbaridze,

M. Samkharadze,
G. Jioshvili,

K. Giorgadze,
N. Sagaradze

Process Advancement
in Chemistry and

Chemical Engineering
Research.

Chapter 16: “Some
Coordination

Compounds of Arsenic
and Stibium”

“Apple Academic
Press”

Taylor & Francis
Group.

2016; New York,
Toronto

www.AppleAcademic
Press.com

Ed.: Gennady E.
Zaikov &

Vladimir A. Babkin

63 gv.
( 211-274)
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vrceli anotacia qarTul enaze

n. lekiSvili, m. rusia, l. arabuli, x. barbaqaZe, i. didbariZe, m. samxaraZe,
g. jioSvili, q. giorgaZe, n. saRaraZe

dariSxanisa da stibiumis zogierTi koordinaciuli naerTebi

dariSxanis warmoebis narCenebisa da bunebrivi resursebis bazaze miRebuli

dariSxanis naerTebis [dariSxanis(III) oqsidi, dariSxanis(III) qloridi, alk-
oqsidebi, stibiumis(III) oqsidi] safuZvelze dasinTezebul da Seswavlil iqna

axali koordinaciuli naerTebi, „TeTri“ dariSxani, zesufTa metaluri

dariSxani da specifikuri Tvisebebis mqone sxvadasxva masalebi.
araaqroladi araorganul-organuli kompleqsebis gamoyenebiT Seqmnil da

testirebul iqna axali, xelmisawvdomi antimikrobuli/fungiciduri saSua-
lebebi arqeologiuri nimuSebis da samuzeumo eqsponatebis dasacavad. karbo-
funqciuri siliciumorganuli oligomerebiT modificirebuli organuli
heterojaWvuri polimerebis bazaze SemuSavebul iqna antibiokoroziuli

damcavi safrebi xis, plastmasebis da tyavis nawarmisTvis. ganxilul iqna wyal-
qveSa hidrofoburi bioaqtiuri saRebav-kompozitebisTvis siloqsan-dariS-
xanis oligomeruli danamatebis miRebis SesaZlebloba. naCvenebia farmacev-
tuli preparatebis, anthelminTebis, naxevargamtarebis, optikuri minis boWkos
da biosamedicino nanokompozitebis warmoebis perspeqtiva saqarTvelos

regionis dariSxanis warmoebis narCenebisa da bunebrivi resursebis bazaze.
statiaSi, ganxilulia zogierTi mesameuli arsinebis vercxliswylis(II)

halogenidebTan axali bioaqtiuri hibriduli koordinaciuli naerTebi;
vercxliswylis(II) nitratebis triaril- da diarilalkilarsinoqsidebTan

koordinaciuli naerTebi; [(i-Pr)2(Et)4As2(Ph)][Co(NCS)4]-is sinTezi da kvleva X-
Ray difraqciuli da IR speqtroskopuli analizis meTodebiT; zogierTi d-
metalis tetraTioarsenatebis(V) piridinTan koordinaciuli naerTebi;
stibiumSemcveli bioaqtiuri koordinaciuli naerTebi d-metalebis da zogi-
erTi azotSemcveli ligandebis bazaze: sinTezi, struqtura da Tvisebebi;
dariSxanSemcveli boratebis miReba da kvleva warmoebis narCenebis gardaqmnis

produqtebis bazaze.

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba

gamocemis adgili,

gamomcemloba

gverdebis

raodenoba

1 ------- ------- ------ -------

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba

gamocemis adgili,

gamomcemloba

gverdebis

raodenoba

1 ---------- ------- -------- --------

vrceli anotacia qarTul enaze
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statiebi

#
avtori/

avtorebi

statiis saTa-

uri, Jurna-

lis/krebulis

dasaxeleba

Jurnalis/

krebulis

nomeri

gamocemis

adgili,

gamomcemloba

gverdebis

raodenoba

1

2

N. Lekishvili,
Kh. Barbakadze,

Rus. Gigauri,
N. Kokiashvili

Kh. Barbakadze,
W. Brostow, T.
Datashvili, N.
Hnatchuk, N.
Lekishvili

Advanced composites
and materials based

on natural and
secondary resources
of Caucasus region
and novel hybrid

bioactive compound.
Oxidation

Communications
(imfaqt

faqtoriT)

Wear
(imfaqt

faqtoriT)

Vol. 39, issue 2

beWdvis

procesSi

sofia,

bulgareTi,

saqarTvelos

tribologiuri

sazogadoeba

2016

Elsevier
AaSS

12 gv.
(1417-1429)

17 gv.

vrceli anotacia qarTul enaze

1. n. lekiSvili, x. barbaqaZe, rus. gigauri, n. qoqiaSvili.
avangarduli (Tanamedrove) kompozitebi da masalebi kavkasiis regionis

bunebrivi da meoradi resursebis da axali bioaqtiuri naerTebis bazaze

kacobriobisTvis sam globalur safrTxesTan (energokrizisi, sasursaTo kri-
zisi da ekologiuri katastrofebi) erTad gansakuTrebul saSiSroebas warmoad-
gens garemosa da adamianze agresiuli mikroorganizmebis da virusebis moqmedeba.
mravali xelovnuri masala da polimeri ganicdis garemoSi mikroorganizmebis

mavne zemoqmedebas, rac sabolood produqtis dazianebas iwvevs. amgvarad, Tana-
medrove araorganul-organuli antimikrobuli hibriduli masalebis da damcavi

safrebis ganviTareba mzard samecniero interess iwvevs. maTi Seqmnisas mTavar

ideas warmoadgens ier-saxis xangrZlivi SenarCunebis miRweva da tribologiuri,
meqanikuri da sxva saeqspluatacio maxasiaTeblebis gaumjobeseba.

saqarTveloSi samrewvelo narCenebidan dariSxanisa da stibiumis maTi

sxvadasxva formiT gamoyofis sayuradRebo rezervebi arsebobs. maTgan Zalze

perspeqtiulia mesameuli alkil(aril)arsinebis bazaze miRebuli koordi-
naciuli naerTebi. stibiumis(III) oqsidi gamoiyeneba Tanamedrove cecxlgamZle
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saRebavebis da minanqrebis, axali funqciuri masalebis da kompozitebis dasamza-
deblad.

ukanaskneli aTwleulebis ganmavlobaSi, sxvadasxva gresiuli mikroorganiz-
mis moqmedebis daTrgunvis unaris mqone bioaqtiuri naerTebis mravalferovani
klasebidan perspeqtiuli aRmoCnda metalTa kompleqsebma ferocenisa da tri-
ciklo[3.3.1.13,7]dekanis bazaze, rogorc potenciurma baqtericidulma dafungici-
durma agentebma. feroceni da adamantani, maTi unikaluri Tvisebebis gaTvalis-
winebiT, rogoricaa Termuli da kinetikuri mdgradoba, struqturuli da

stereoqimiuri mravalferovneba, maRali lipofiloba, hidrofoburoba, imuno-
tropuloba da membranotropuloba, saintereso sakvlev obieqtebs warmoadgenen
gaumjobesebuli bioaqtiurobis farTo speqtris mqone axali naerTebis da da -
araorganul-organuli hibriduli fragmentebis Semcveli sistemebis diza-
inisTvis.

miRebul da Seswavlil iqna axali, mdgradi araorganul-organuli hibridu-
li kompozitebi da antimikrobuli damcavi masalebi polifunqciuri siloq-
sanebiT modificirebuli epoqsiduri da heterojaWvuri polimerebisa da sti-
biumisa da gardamavali metalebis koordinaciuli naerTebis bazaze. Termo-
fizikuri Tvisebebis kvlevis Sedegad dadgenil iqna maTi samuSao temperatu-
ruli intervalebi, Termuli mdgradoba da daSlis Termuli qceva. Termogravi-
metriuli (Tga) analizis meTodiT Seswavlil iqna maTi Termo-JangviTi

mdgradoba. naCvenebia, rom sufTa polimeruli matricebi da modificirebuli

hibridebi maT bazaze 280-290°C-mde mdgradebia. sufTa matricis intensiuri

daSlis process adgili aqvs 280-460°C temperaturul intervalSi masis didi

danakargiT – 81.3 %, xolo sruli Termodestruqcia mimdinareobs 460-570°C-ze.
modificirebuli sakvlevi nimuSebis Termuli mdgradobis parametrebi, maT
Soris sawyisi daSlis temperatura (IDT) da daSlis maqsimaluri siCqaris

temperatura (Tmaqs.), sufTa matricis imave maxasiaTeblebTan SedarebiT, izrdeba.
amgvarad, modifikaciiT Sesabamisi hibridebis Termuli mdgradoba umjobesdeba,
maTi masis kleba wanacvlebulia ufro maRali temperaturebisken da Semdgom

kidev ufro umjobesdeba bioaqtiuri komponentis damatebiT. modificirebuli

hibriduli kompozitebis sruli Termuli daSla SeiniSneba 590-700°C-ze.
kristaluri fazis, gaminebis temperaturebisa da fazuri gadasvlebis gansaz-

Rvris mizniT gamoyenebul iqna diferenciul-maskanirebeli kalorimetruli

(dmk) meTodi. dmk mrudebze pikebis dacemis Sualeduri wertili (endoTermuli

pikebi) Seesabameba gaminebis temperaturas (Tg). testirebuli hibridebis Tg

mdebareobs +45-60°C temperaturul intervalSi. amasTan, modificirebuli nimu-
Sebi amorfulia, rac sayuradReboa, vinaidan kristalizaciam SesaZloa

gamoiwvios maTi optikuri Tvisebebis gauareseba. aRniSnuli ki uzrunvelyofs

maT optikur gamWvirvalobas oTaxisa da ufro maRal temperaturul intervalSi,
rac aucilebelia zemoaRniSnuli masalebis samuzeumo eqsponatebis dasacavad

gamoyenebis TvalsazrisiT.
TiTqmis yvela nimuSi xasiaTdeba gaminebis mdgomareobis fazuri gadasv-

lebiT, e. w.  gadasvlebiT -26°C-dan -57°C-is intervalSi. PUS da PUB-matricebze
3 mas. % siloqsanuri modifikatoris damateba iwvevs  gadasvlis temperaturis

(Tβ) dawevas Sesabamisad -51.6°C-dan– 53.9°C-mde da -51.5°C-dan -57.0°C-mde. meores
mxriv, modificirebul kompozitSi bioaqtiuri danamatis Seyvana kidev ufro

amcirebs  gadasvlis temperaturas, - Sesabamisi nimuSebis T mdebareobs -33.7°C-
dan –43.6°C-mde temperaturul intervalSi. garda amisa, hibriduli kompozitebis
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saboloo maxasiaTeblebis gansazRvrisas mniSvnelovan gavlenas axdens

SerCeuli modifikatorebis Tvisebebi da teqnologiuri parametrebi. rogorc

Cans, ufro maRal (momatebul) temperaturebze damuSaveba modifikatorsa da

matricas Soris Taviseburi meoradi bmis warmoqmnas iwvevs, rac Tavis mxriv, maT
Termul Tvisebebs aumjobesebs.

2. x. barbaqaZe, v. brostou, T. daTaSvili, n. hnatCuki, n. lekiSvili
dabali xaxunisa da kawvradobisadmi maRalmdgradi antibiokoroziuli

epoqsiduri safrebi

kvlevis mizania specifikuri Tvisebebis mqone sxvadasxva molekuluri struq-
turis mravalmxrivi kombinaciiT SerwymiTa da maTi urTierTSeTanxmebis kon-
trolis gziT axali araorganul-organuli hibriduli masalebis ganviTareba

maTi tribologiuri, meqanikuri, Termuli da biokoroziisadmi mdgradobis

gaumjobesebis mizniT.
Seswavlilia araorganul-organuli hibriduli kompozitebi da antibio-

koroziuli damcavi safrebi siliciumorganuli diepoqsidiT, oligomerebiTa
da bioaqtiuri koordinaciuli naerTebiT modificirebuli samrewvelo orga-
nuli epoqsidis bazaze.

miRebuli hibriduli kompozitebis Termofizikuri Tvisebebis Seswavlis

mizniT gamoyenebul iqna diferenciul-maskanirebeli kalorimetriis (dmk),
diferenciul-Termuli (dTa) da Termogravimetriuli (Tga) analizis meTodebi.

diferenciul-maskanirebeli kalorimetriuli kvlevis Sedegebidan Cans, rom
sakvlevi masalebi amorfulia, amasTan TiTqmis yvela hibridi xasiaTdeba

gaminebis gadasvlis zoliT 49.2-58.0oC temperaturul intervalSi. amgvarad,
isini optikurad gamWvirvalea, amasTan optikuri gamWvirvaloba miRwevadia

oTaxis temperaturaze an temperaturis ufro maRal diapazonSi. DSC kvleve-
bidan dadgenil iqna agreTve gaminebis mdgomareobis fazuri, e.w.  gadasvlebi.

kerZod, sufTa epoqsidis 3 mas. % siloqsaniT modifikacia iwvevs  gadasvlis

temperaturis dawevas (Tβ) –45.7.5oC-dan –62.3oC-mde. aSkaraa, dabal temperaturaze

sufTa epoqsidis Sinagani kohezia gamowveulia soloqsanis TanaobiT. meores

mxriv, metalSemcveli koordinaciuli naerTebis damateba zrdis dabali

temperaturis amorfuli fazis mdgradobas.
modificirebuli epoqsiduri hibridebis Termuli mdgradobis parametrebi, -

sawyisi destruqciis temperatura (IDT) da destruqciis maqsimaluri tempis

temperatura Tma izrdeba aramodificirebul epoqsidTan mimarTebaSi. amasTan,
modifikatoris masuri wilis zrdasTan erTad hibridebis Termuli destruq-
ciisadmi mdgradoba izrdeba, masis kleba maRali temperaturebisken
inacvlebs da Semdgom kvlav umjobesdeba bioaqtiuri komponentis damatebiT.
funqciurjgufebiani siliciumorganuli danamatebis Semcveli hibridebis

SedarebiTi Termuli mdgradoba ED-20-Tan SedarebiT gamowveulia Sualeduri
gardigardmo bmuli struqturebis garkveuli mastabilizebeli efeqtiT,
romelic, rogorc Cans, ufro metad astimulirebs modifikatoriT matricis
makrojaWvis struqturirebis process.

hibridebis tribologiuri qceva dakavSirebulia maT Sedgenilobaze. kawvra-
dobisadmi mdgradoba gansazRvrul iqna xazovnad zrdadi datvirTvis pirobebSi.
SeRwevadobis siRrmis maqsimumis sidide mniSvnelovnad dabalia modificire-
buli polimeruli matricebis SemTxvevaSi aramodificirebul epoqsidTan
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SedarebiT. modifikaciiT umjobesdeba agreTve kompozitebis mikrokawvradobiT
myisieri deformaciisadmi mdgradoba da kawvradobis ricxvis gazrdis miuxeda-
vad naSTis siRrmis mniSvneloba ZiriTadad mcirdeba, xolo blantdrekadobis

aRdgena meryeobs 64-95% diapazonSi. siliciumorganuli oligomerebiT modifi-
cirebuli hibriduli kompozitebi xasiaTdeba naSTis siRrmis, rogorc gamoye-
nebuli cvalebadi (zrdadi) Zalis funqciis, yvelaze zedapiruli (wvrili)
mniSvnelobiT aramodificirebul epoqsidTan SedarebiT.

miRebuli hibriduli masalebis cveTadobisadmi mdgradobis kvleviT dadge-
nilia, rom 40m manZilis gavlis Semdeg yvela sakvlevi masalis dinamiuri

xaxunis koeficienti (f) icvleba 0.1 < f < 0.25 diapazonSi. naCvenebia, rom epoqsidis
siliciumorganuli oligomerebiT modifikacia sxva kompozitebTan SedarebiT
xaxunis koeficientis yvelaze arsebiT Semcirebas iwvevs. amasTan, sabazo epoq-
sidSi modifikatoris masuri wilis gazrda ZiriTadad iwvevs dinamiuri xaxunis

koeficientisa da mcocavi cveTadobis etapobriv Semcirebas, xolo kawvrado-
bisadmi mdgradoba izrdeba.

miRebuli damcavi safrebis zedapiris mikrostruqturebis gamokvleva

miRebul SedegebTan TanxvedraSia. modifikatoris Semcvelobis gazrda iwvevs
sakvlevi kompozitebis ufro moqnil qcevas, ar SeimCneva napralebi da cveTa-
dobis kvali Zalian umniSvneloa. amgvarad, modifikaciiT cveTamedegoba da

kawvradobisadmi mdgradoba izrdeba.
Seswavlilia miRebulihibriduli masalebis JangviTi, TermoJangviTi, foto-

qimiuri, Termodaberebisadmi da „Suqamindis“ moqmedebis mimarT mdgradoba. sakv-
levi polimeruli kompozitebi optikurad gamWvirvale, gluvi, vizualurad

homogenurebia da xasiaTdeba sxvadasxva zedapirze kargi adheziis unariT.
gravimetriuli meTodiT damcavi safrebis wyalSTanTqmisunarianobis (WH2O)
SeswavliT dadgenil iqna maTi hidrofoburi buneba. amasTan, wyalSTanTqmisuna-
rianobisadmi mdgradoba matulobs modifikatoris koncentraciis zrdasTan
erTad.

kvlevebis Sedegad dadgenil iqna, rom analogiuri tipis modifikacia warma-
tebiT SeiZleba gamoyenebul iqnas Sesabamisi araorganul-organuli damcavi

safrebis meqanikuri, tribologiuri da saeqspluatacio Tvisebebis gasaumjo-
beseblad.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/

momxseneblebi
moxsenebis saTauri

forumis Catarebis

dro da adgili

1 N. Lekishvili, Kh. Barbakadze,
T. Machaladze, M. Tatarishvili,

N. Hnatchuk, I. Chen, W.
Brostow.

„Obtaining and
Characterization of Novel

Antibacterial Hybrid Coatings“
Modern Researches and

Prospects of Their Use in
Chemistry, Chemical

Engineering and Related
Fields, p. 190

„Advanced Compounds and
Materials Based on Natural and

Ureki, Georgia, 21-26
September, 2016
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2

N. Lekishvili, R. Gigauri, Kh.
Barbakadze, V. Trapaidze, Sh.

Japaridze, E. Tskhakaia, T.
Marsagishvili.

Secondary Resources of
Georgian Region“

Modern Researches and
Prospects of Their Use in

Chemistry, Chemical
Engineering and Related

Fields, p. 93

Ureki, Georgia, 21-26
September, 2016

Mmoxsenebis anotacia qarTul enaze

1. n. lekiSvili, x. barbaqaZe, T. maCalaZe, m. TaTariSvili,
n. hnatCuki, a. Ceni, v. brostou

axali antibaqteriuli hibriduli damcavi safrebis miReba da daxasiaTeba

kacobriobisTvis sam globalur safrTxesTan (energokrizisi, sasursaTo kri-
zisi da ekologiuri katastrofebi) erTad gansakuTrebul saSiSroebas warmoad-
gens garemosa da adamianze agresiuli mikroorganizmebis da virusebis moqmedeba.

miRebul iqna axali araorganul-organuli hibridebi specifikuri Tvisebebis
mqone aratradiciuli funqciuri masalebis SemuSavebis mizniT kulturuli mem-
kvidreobisa da samuzeumo eqsponatebis dasacavad. biokoroziisadmi stabilu-
roba miRweul iqna sxvadasxva molekuluri struqturis sxvadasxva Tanafardo-
biT mravalmxrivi kombinaciiTa da maTi urTierTSeTanxmebis kontrolis gziT.

bioaqtiur komponentad gamoyenebul iqna zogierTi biogenuri elementis

heterometaluri koordinaciuli naerTebi da metalocenisa [bis(η5-ciklopenta-
dienil)rkina] da policikluri asimetriuli fragmentebis erTdroulad Sem-
cveli ligandebi. modifikatorebad SerCeul iqna gverdiTi funqciuri jgufebis

mqone samrewvelo siliciumorganuli oligomerebi. isini xasiaTdeba sxvadasxva

hetero- da karbojaWvur polimerul matricebTan (poliureTanebi, poliepoq-
sidebi, fTorSemcveli Tanapolimerebi da sxv.) kargi TavsebadobiT, rac

principulad axali Taobis, kargi Termuli mdgradobis, hidrofoburi da meqani-
kuri maxasiaTeblebis mqone multifunqciuri antibaqteriuli damcavi safrebis

ganviTarebis saSualebas gvaZlevs.
miRebuli kompozitebis samuSao temperaturuli intervali dadgenil iqna

maTi Termofizikuri Tvisebebis kvleviT. miRebuli kompozitebis Termuli

mdgradoba Seswavlil iqna Termogravimetriuli analiziT (TGA). TGA Sedege-
bidan gamomdinare, poliureTanuli matricebi da maT bazaze miRebuli hibridebi

200oC-mde sakmaod mdgradebia da masis kleba ar aRemateba 5-6 mas. %-s. nimuSebis
intensiur destruqciis process adgili aqvs 300-350oC-ze zemoT 45 mas. %-ze
maRali saerTo masis klebiT. fTorSemcveli Tanapolimerebis bazaze miRebuli

hibridebi ufro metad Termomdgradebia, vidre poliepoqsidebis an

poliureTanebis bazaze miRebuli matricebi: maTi masis kleba iwyeba 230-240oC-ze
maRla da intensiur destruqciis process adgili aqvs 370-400oC-ze zemoT 30-35
mas. % saerTo masis klebiT. testirebuli kompozitebis sruliTermuli degrada-
cia mimdinareobs 600oC-ze zemoT.

diferenciul-maskanirebeli kalorimetriis (dmk) meTodi gamoyenebul iqna

fazuri gadasvlebisa da gaminebis temperaturebi. diferenciul-maskanirebeli

kalorimetriuli mrudebis analizidan Cans, rom endoTermuli pikebi Seesabameba

testirebuli nimuSebis gaminebis temperaturas (Tg). miRebuli damcavi safrebis

gaminebis temperatura mdebareobs +50oC-ze maRal temperaturul intervalSi.
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SerCeuli polimeruli matricebis siliciumorganuli oligomerebiT
modifikacia iwvevs gaminebis temperaturis pikebis ufro dabali tempera-
turebisken gadawevas aramodificirebul polimerul matricebTan SedarebiT.
SemuSavebuli kompozitebi oTaxis temperaturaze (antibaqteriuli safrebis

samuzeumo eqsponatebis damcav masalebad gamoyenebis samuSao temperatura)
amorfuli masalebia, rac Zalze mniSvnelovania, ramdenadac kristalizaciam

SesaZloa gaauaresos maTi optikuri Tvisebebi.
miRebuli Sedegebis Tanaxmad, SemuSavebuli araorganul-organuli hibri-

duli damcavi safrebi xasiaTdeba sxvadasxva sinTezur da bunebriv masalaTa

zedapirebze kargi adheziiT, maRali simtkiciT, elastiurobiTa da stabiluri

meqanikuri maxasiaTeblebiT, hidrofoburobiT da foto- da Termuli dabere-
bisadmi medegobiT. aRniSnuli masalebi eqspluataciisas ar warmoqmnis mavne

airebs, aris SedarebiT iafi da xelmisawvdomi.
avtorebi madlobas uxdian saqarTvelos SoTa rusTavelis erovnul samecniero
fonds (RNSF) kvlevebis erT-erTi monawilis (doqt. x. barbaqaZe) finansuri
mxardaWerisTvis.

2. rus.gigauri, n. lekiSvili, x. barbaqaZe, v. trapaiZe, S. jafariZe,
e. cxakaia, T. marsagiSvili

avangarduli naerTebi da masalebi saqarTvelos regionis
bunebrivi da meoradi resursebis bazaze

saqarTvelo mdidaria mniSvnelovani mineraluri nedleuliT – bariti, bento-
nituri Tixa, navTobi, bunebrivi airi, manganumi, spilenZi, dariSxani, oqro,
samkurnalo mineraluri wylebi, Sav zRvaSi arsebuli gogirdwyalbadis didi

maragi da sxv.
miuxedavad amisa, sazogadoebis ganviTarebis Tanamedrove etapze, Cvens plane-

taze ZiriTadi strategiuli nedleulis (metalebi, qvanaxSiri, bunebrivi airi,
navTobi) mudmivad mzardi deficitis pirobebSi, sul ufro aqtualuri xdeba
meoradi nedleulis da dagrovebuli warmoebis narCenebis miznobrivi gamoye-
nebis gzebis Zieba da iafi sanedleulo bazis Seqmna. es nebismieri ganviTarebadi

qveynisTvis aramarto damatebiTi teqnikur-ekonomikuri rezervia, aramed xels

Seuwyobs mTeli rigi ekologiuri problemebis gadawyvetas.
Cven mier Catarebuli kvlevebis mimarTulebiT gamokveTilia ori tendencia:

 bunebrivi resursebis da meoradi nedleulis gamoyeneba specifikuri Tvise-
bebis mqone sxvadasxva naerTebis da masalebis misaRebad;
 aRniSnuli resursebis bazaze ekonomikurad gamarTlebuli avangarduli
teqnologiebis SemuSaveba.

Cvenma samecniero jgufebma sxvadasxva sasaqonlo forma Seqmnes:

 Raribi madnebidan da sawarmoo narCenebidan sufTa manganumis gamoyofa

biometalurgiuli meTodiT (baqteriuli gamotutva) thiobacillus ferrooxidans-is
Stamis da piritis Tanaobisas. saboloo produqti – eleqtrolituri metaluri

manganumi miiReba 99.83% sisufTaviTa da 14% gamosavlianobiT, rac dadasture-
bulia speqtruli analizis meTodiT;
 specifikuri Tvisebebis mqone naerTebis miReba warmoebis narCenebidan gamo-
yofili dariSxanis safuZvelze da maTi gamoyeneba ekologiurad usafrTxo

antimikrobuli hibriduli molimeruli masalebis dasamzadeblad;
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 Savi zRvis wyalqveSa (Rrma) fenebidan gogirdwyalbadis gamoyofa da wyal-
badis progresuli sawvavi elementis Seqmna (prof. T. marsagiSvili, qim. doqt. e.
cxakaia), romelic momavalSi navTobis sawvavs Secvlis.

Catarebuli kvlevebi mniSvnelovania inovaciis, mecnierebis, teqnologiis,
aseve ekonomikis, ekologiis da socialuri TvalsazrisiT. bunebrivi da meoradi

nedleulisadmi aseTi damokidebulebis tendencia xelmisawvdomi, mcire masala-
tevadi da maRalefeqturi teqnologiebis ganviTarebis realur perspeqtivas

saxavs, rac amasTanave mniSvnelovnad Seuwyobs xels ekonomikur progress saqar-
Tvelos regionSi da aseve xels Seuwyobs rigi ekologiuri problemebis

gadaWras.

b) ucxoeTSi

#

momxsenebeli/

momxseneblebi moxsenebis saTauri
forumis Catarebis

dro da adgili

1 Kh. Barbakadze, W.
Brostow, T. Datashvili, N.

Lekishvili

„Novel Antimicrobial Hybrid
Materials“

Annual World Forum on Advanced
Materials

(POLYCHAR 24)

Poznan, Poland
9-13 May, 2016

moxsenebaTa anotaciebi qarTul enaze

x. barbaqaZe, v. brostou, T. daTaSvili, n. lekiSvili
axali antimikrobuli hibriduli masalebi

Tanamedrove epoqaSi gazrdilia moTxovnileba sxvadasxva agresiuli mikro-
organizmis moqmedebis mimarT mdgradi masalebis ganviTarebis mimarTulebiT –
kulturuli memkvidreobis dasacavad, biosamedicino mrewvelobaSi da sxva

sferoebSi maTi gamoyenebis TvalsazrisiT.
Cven mier Seqmnilia axali Termulad mdgradi, hidrofoburi, meqanikurad

mtkice araorganul-organuli hibriduli kompozitebi da damcavi safrebi sam-
rewvelo epoqsidis bazaze misi siliciumSemcveli epoqsidebiT, siliciumorga-
nuli oligomerebiT da bioaqtiuri koordinaciuli naerTebiT modifikaciis

meSveobiT. gansazRvrul iqna polimerebis, modifikatorebisa da bioaqtiuri kom-
ponentebis optimaluri Tanafardobebi. diferenciul-maskanirebeli kalorimet-
riuli mrudebidan Cans, rom TiTqmis yvela hibridisTvis gaminebis gadasvlebi

mdebareobs +49-58oC temperaturul intervalSi. sufTa epoqsidis silicium-
organuli oligomerebiT modifikacia iwvevs β gadasvlis temperaturis (Tβ)
dawevas Sesabamisad -46°C-dan – 62oC-mde. modificirebuli epoqsiduri hibridebis

Termuli mdgradobis parametrebi, maT Soris sawyisi daSlis temperatura (IDT) da
daSlis maqsimaluri siCqaris temperatura (Tmaqs.) sufTa matricis imave

maxasiaTeblebTan SedarebiT, izrdeba. amgvarad, Termuli degradaciisadmi
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mdgradoba Zlierdeba da masis kleba wanacvlebulia ufro maRali temperatu-
rebisken modifikatoris masuri wilis gazrdasTan erTad da Semdgom kidev ufro

umjobesdeba bioaqtiuri komponentis damatebiT.
testirebuli nimuSebis mcocavi cveTadoba (SWD) gansazRvrul iqna imave

Wrilis mravalricxovani kawvradobis meSveobiT mudmivi Zalis gamoyenebis

pirobebSi xelsawyoze - Micro Scratch Tester. SeRwevadobis siRrmis maqsimumisa (Rp)
da naSTis siRrmis(Rh) diagramebidan, rogorc ganxorcielebul testTa ricxvis

funqciidan mudmivi 5.0 N datvirTvisas Cans, rom modifikaciiT umjobesdeba miRe-
buli kompozitebis kawvradobisadmi mdgradoba. mcocavi cveTadobis gansazR-
vrisas aseve SeiniSneba myisieri deformaciisadmi mdgradoba. blantdrekadobis

aRdgenis mniSvnelobebi meryeobs diapazonSi 64-95 %.
dinamiuri xaxunis koeficientis (f) cvlileba sakvlev nimuSze burTuliani

mowyobilobis gadaadgilebis (cocvis) manZilTan mimarTebaSi gansazRvrul iqna

tribometris “Nanovea pin-on-disk” gamoyenebiT, romelic uzrunvelyofs xaxunisa

da cveTadobis procesebis modelirebas. 40 m manZilis gavlis Semdeg yvela

sakvlevi masalis dinamiuri xaxunis koeficienti icvleba 0.1<f< 0.25 diapazonSi.
aramodificirebuli epoqsidisTvis dinamiuri xaxunis koeficienti testirebis

sawyis etapze izrdeba ucvleli stadiis miRwevamde. modificirebuli epoqsiduri
kompozitebis dinamiuri xaxunis koeficienti testirebis ganmavlobaSi ucvlel

sidides warmoadgens. aramodificirebul epoqsidTan mimarTebaSi silici-
umorganuli oligomerebiT modifikacia sxva kompozitebTan SedarebiT xaxunis

koeficientis yvelaze arsebiT Semcirebas iwvevs. kawvradobisa da dinamiuri
xaxunis testirebis Semdeg polimeruli kompozitebis zedapiris mikro-
struqturebis gamokvleviT naCvenebia, rom modifikaciis Sedegad miRebuli hib-
ridebis cveTamedegoba da kawvradobisadmi mdgradoba izrdeba.

ramdenadac hidrofoburi Tvisebebi mniSvnelovan rols asrulebs sxvadasxva

zedapirze mikroorganizmebis adheziis procesSi, gansazRvrul iqna miRebuli

masalebis wyalSTanTqmisunarianoba (WH2O, wt-%) gravimetriuli meTodiT. 720
saaTis ganmavlobaSi yvela hibridisTvis WH2O ar aRemateba 0.001-0.01 mas. %-s.
amgvarad, miRebuli hibridebis potenciuri gamoyenebis sferoebi aseve moicavs

kulturuli memkvidreobisa da samuzeumo eqsponatebis antimikrobul dacvas.
avtorebi madlobas uxdian saqarTvelos SoTa rusTavelis erovnul samecniero
fonds (RNSF) kvlevebis finansuri mxardaWerisTvis.

saangariSo periodSi agreTve dawyebulia sainiciativo s/k samuSao:

1. „axali ciklen-peptidi da dopa-peptidi koniugaciebis sinTezi da

citotoqsiurobis Seswavla“

Temis xelmZRvaneli: lili arabuli, qimiis mecnierebaTa kandidati,
institutis ganyofilebis xel-li

gardamavali periodis anotaciuri angariSi

literaturis mimoxilva

makrociklur poliaminebs farTo biologiuri da samedicino gamoyeneba aqvT.
maTi SerCeviTi funqcionalizaciisTvis axali meTodologiebis Zieba maRali
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interesis sagania maTi mniSvnelobidan gamomdinare sxvadasxva saxis diagnosti-
kuri Tu Terapevtuli farmacevtuli preparatebis [1, 2] da axali magnitur-rezo-
nansuli gamosaxulebis kontrastuli agentebis SeqmnisaTvis [3]. bolo dros
ciklenis bazaze bifunqciurma xelatorebma didi yuradReba miiqcia simsivnis

TerapiaSi [4]. meores mxriv, L-DOPA (dihidroqsifenilalanini) warmoebulebs aqvT

gadamwyveti roli parkinsonis daavadebis TerapiaSi, ramdenadac isini zrdian

sisxli-tvini barieris SeRwevadobis unars dihidroqsifenilalaninSi. miRebul
iqna dopa aminomJavebTan dakavSirebuli peptidomimetikebi da Seswavlil iqna maTi

antioqsidanturi aqtivoba [5].
Cveni kvlevis mizani iyo makrocikluri poliaminis receptori molekulebis da

dopas modifikacia damatebiTi ligandebiT (mklavebiT), raTa gagvezarda bio-
molekulebTan urTierTqmedeba ufro efeqturi, „mravalmxrivi“ gamocnobisTvis

da bmis adgilebis gazrdisTvis. am mizniT dasinTezebul iqna axali, mcire

peptidebiTfunqcionirebulicikleni da dopas warmoebulebi - cyclen-HisHis, cyclen-
AspHis, cyclen-GluHis, DOPA-HisHis; daxasiaTebul da Seswavlil iqna sawyis etapze

maTi citotoqsiuroba ZuZumwovrebis ujredebze.

masalebi da meTodebi

yvela qimiuri reagenti komerciulad iqna Sesyiduli; sinTezis Semdeg

produqtebi gasufTavda RP-HPLC qromatografze 100 wT (3 ml/wT) gradientiT 0-dan
100%, acetonitrili. dasinTezebuli naerTebis identifikacia ganxorcielebul

iqna MALDI-TOF-MS speqtrometris gamoyenebiT.

RTCA DP instrumentiT ujredis zrdaze monitoringi

eqsperimentebi Catarda xCELLigence RTCA DP instrumentiT, romelic moTav-
sebul iqna inkubatorSi (37°C da 5% CO2). 105 Hep G2 cells/ml da 106 HEK-293T cells/ml
citotoqsikurobis eqsperimentebisTvis 100 µL ujredis suspenzia daTesil iqna

budeSi. ujredis daTesvidan 24 sT-is Semdeg damatebul iqna sakvlevi nivTierebebi

wyalxsnaris saxiT 50 µg/ml koncentraciiT. CI (cell index) dakvirveba xorciel-
deboda yovel 60 wT-Si 72 sT-is ganmavlobaSi eqsperimentis mimdinareobisas. cito-
toqsiurobis analizma aCvena, rom hibriduli naerTebi - ciklen- da dopa-
dipeptidi ar arian toqsikuri ujredebis - Hep G2 - ATCC® HB-8065TM (gamoyofili

adamianis RviZlidan) da HEK-293T - ATCC®CRL-11268TM (epiTeliaruli ujredebi,
gamoyofili Tirkmelidan da Canasaxidan) mimarT da xels uwyoben maT zrdas

saeqsperimento drois ganmavlobaSi.

literatura:
1. Aoki S. and E. Kimura, Zinc-nucleic acid interaction, Chem. Rev., 104, 769-787.
2. Bradshaw J.S., K. E. Krakowiak and R. M. Izatt, The chemistry of heterocyclic compounds, Wilay
& Sons, Inc., New York, 1993, p. 16-21, 83-85, 157-165.
3. Caravan P., J. J. Ellison, T. J. McMurray and R. B. Lauffer, Chem. Rev., 1999, 99, 2293-2352.
4. Liu S., and D. S. Edwards, Bioconj. Chem., 2001, 12, 7-34.
5. B. Mattia Bazzarri, C. Pieri, G. Botta, L. Arabuli, P. Mosesso, S.Cinelli, A. Schinoppi, R. Saladino,
RSC Advances, 2015, 5(74), 60354-60364.
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2. marina gaxutiSvili, qimiis mecnierebaTa kandidati, institutis
ufrosi mecnier-TanamSromeli

2016 wlis samecniero saqmianobis anotaciuri angariSi

1. samecniero proeqti:

samecniero kvlevebi Sesrulda 2016 wlis maisi-ivlisSi, „ERASMUS  MUNDUS
EMBER“ proeqtis farglebSi poloneTSi, loZis universitetSi qimiis

fakultetze, masalaTa teqnologiebis mimrTulebis dekanis, profesori

iarislav grobelnis TanaxelmZRvanelobiT.

Catarebuli samuSao:

„dariSxan-oqro, dariSxan-vercxlis nanonawilakbi“

anotacia:

vercxlisdaoqrosnanonawilakebiskoloidebi damzadda loZis universitetis
masalaTateqnologiebis da qimiisdepartamentis laboratoriaSi. koloidebi
modificirebuliiqnadariSxanisnanonawilakebiT. miRbuli dariSxan-oqros
dariSxan-vercxlisnanonawilakebissistemebisstabiluroba da Tvisebebi Sevis-
wavleT iw speqtroskopiT, eleqtronulimikrosopiT da sxva meTodebis
gamoyenebiT.

gadacemulia gamosaqveyneblad erTi statia:

v. brostovi, s. brambli, m. gaxutiSvili, n. hnatCuki. Macromolecular Symposia
(makromolekuluri simpozia), 2016 (beWdvaSia).
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naxevargamtarTa fizikis samecniero kvleviTi instituti

institutis direqtori - SoTa mirianaSvili
direqtoris moadgile - Tengiz qamuSaZe

naxevargamtarTa masalaTmcodneobis ganyofileba
1. Tengiz qamuSaZe - ganyofilebis gamge
2. anzor berZeniSvili - ufr. mecn. TanamSromeli
3. zurab razmaZe - ufr. mecn. TanamSromeli
4. medea jokua - ufr. mecn. TanamSromeli
5. qeTevan edidaSvili - mecn. TanamSromeli
6. rusudan SalamberiZe - mecn. TanamSromeli

momavalis masalaTa miRebis da kvlevis ganyofileba

1. maia ServaSiZe - ganyofilebis gamge
2. Tamaz buTxuzi - mTavari mecn. TanamSromeli
3. nodar gafiSvili - ufr. mecn. TanamSromeli
4. eka kekeliZe - ufr. mecn. TanamSromeli
5. lia trapaiZe - ufr. mecn. TanamSromeli

A IV – BVI naxevargamtarTa kvlevis ganyofileba
1. omar davaraSvili - ganyofilebis ufrosi
2. megi enuqiSvili - ufr. mecn. TanamSromeli
3. larisa biCkova - ufr. mecn. TanamSromeli

zemaRali sixSiris mikroeleqtronikis ganyofileba
1. badri xvitia - ganyofilebis gamge
2. solomon maWavariani - ufr. mecn. TanamSromeli
3. hanri WaWua - mecn. TanamSromeli

fotoenergetikis ganyofileba
1. vasil SveliZe - ganyofilebis gamge
2. jano burjanaZe - ufr. mecn. TanamSromeli
3. mixeil elizbaraSvili - ufr. mecn. TanamSromeli
4. guram togoniZe - mecn. TanamSromeli

saqarTvelos saxelmwifo biujetis da grantebis gareSe

Sesrulebuli samecniero-kvleviTi samuSaoebi

№

gegmiT gaTvaliswinebuli da

Sesrulebuli samuSaos dasa-
xeleba mecnierebis dargisa da

samecniero mimarTulebis
miTiTebiT

samuSaos
xelmZRvaneli

samuSaos
Semsrulebeli

1.

JnxCa1-x As-is radiaciulad

Sede-gi epitaqsi fenebis
miRebis teqnologiis

Tengiz qamuSaZe

1. a. berZeniSvili

2. z. razmaZe
3. m. jojua

4. r. SalamberiZe
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damuSaveba da danadgaris
Seqmna

5. q. edilaSvili

anotacia

radiaciulad mdgradi masalebis miReba da maT bazaze xelsawyoebis Seqmna

ara marto mecnierebisa da teqnikis aqtualuri amocanaa, aramed gaaCnia didi

komerciuli potencialic, radganac es xelsawyoebi intensiurad gamoiyeneba

kosmosSi, amaCqareblebze, atomur eleqtrosadgurebze, birTvul reaqtorebze

da radiaciulad dabinZurebul teritoriebze, romelTa Soris gansakuTrebiT

sayuradReboa fukuSimos da Cernobilis dakonservebuli ubnebi. es sakiTxi

mniSvnelovania agreTve saqarTvelos radiaciuli usafrTxovebis kuTxiTac.
prof. n. kekeliZis mier InP-InAs-is myar xsnarebSi kristaluri meseris e.w.

ormodiani rxevis movlenis aRmoCenam, romelic didi sizustiT dadasturda
oqsfordis klaredonis laboratoriaSi da skales birTvuli kvlevebis

centrSi, dasabami misca radiaciulad medegi naxevargamtaruli masalebis

miRebis axali teqnologiuri procesebis SemuSavebas. dadginda, rom GaP-InPda
GaAs-InAs myari xsnarebis radiaciuli dasxivebisas adgili aqvs generirebuli

radiaciuli donorebisa da aqceptorebis urTierTkompensaciis movlenas. amis
gamo, komponentTa Tanafardobebis warmatebiT SerCevis pirobebSi SesaZlebelia

radiaciulad mdgradi naxevargamtaruli masalis miReba.
zemoTTqmulidan gamomdinare Cveni samuSaos mizani iyo radiaciulad

mdgradi naxevargamtaruli masalebis misaRebad saWiro danadgaris Seqmna da

Sesabamisi teqnologiis damuSaveba.
InxGa1-xAs–is monokristaluri fenebis misaRebad Cven SevarCieT

Txierfazuri epitaqsiis meTodi. teqnologiuri procesis Casatareblad
movaxdineT Txierfazuri epitaqsiuri danadgaris C- 2637 – is modernizeba da
momzadeba Cvens mier dasaxuli amocanebis gadasaWrelad. miRebuli
danadgaris erTiani saxe gamosaxulia sur. 1 – ze. igi Sedgeba Semdegi
kvanZebisgan:

a) RumelTa agregati;
b) kvarcis reaqtori;
g) karada temperaturis maregulireblebiT

airmimwodebelisistema
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sur. 1

RumelTa agregati Sedgeba stelaJisgan, romelSic damontaJebulia ori
erTnairi Rumeli. RumelTa gamaxurebeli kamerebis Sida diametria mm.
gamaxurebeli dayofilia sam seqciad. temperaturis regulireba TiToeulSi
xorcieldeba Sesabamisi temperaturis maregulireblebis saSualebiT,
romlebic dadebiTi galvanuri ukukavSirebiT arian dakavSirebuli seqciebSi
ganTavsebul platina-iridiumis TermowyvilebTan (ПР-30/6).

Txierfazuri epitaqsiis dros udidesi mniSvneloba aqvs
izotemperaturuli platos arsebobas gamaxurebel kameraSi. aseTi platos
Camoyalibebisa da SenarCunebisaTvis gamoiyeneba centraluri da ganapira
seqciebis diferencirebuli CarTvis efeqti, Sesabamisi Termowyvilebis
CvenebismixedviT. Rumelis seqciebSi temperaturis mravaljeradi
cvlilebebisa da reJimebis daxvewis Semdeg RumelSi miRweulia 110
milimetriani izotemperaturuli plato, sadac daculia temperaturuli
erTgvarovneba 10-is intervalSi.

reaqtori warmoadgens ampulis tipis calmxrivad daxSul kvarcis
mils, romlisdiametria 70 mm. da sigrZe 800 mm. milis gaxsnili bolo
procesis dawyebamde ixureba ftoroplastis rgolisa da amave nivTierebisgan
damzadebuli mrgvali saxuravi firfitis saSualebiT, romelSic
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montirebulia vakuumuri rezinis safeni. undaaRiniSnos, rom saxuravidan
specialuri safenebis gavliT, reaqtorSi Seyvanilia molibdenis Reroebi,
romelTa saSualebiT fiqsirdeba reaqtorSi konteineris mdebareoba da
sruldeba misi sxvadasxva nawilebis gadaadgileba.

Txierfazuri epitaqsiis Casatareblad Cvens mier konstruirebuli da
damzadebuli iqna specialuri konteinerebi. masalad gamoviyeneT optikurad
sufTa grafiti konteinerebi gamosaxulia suraT 2-ze, xolo maTi sqematuri
naxazi mocemulia nax. 1-ze. konteineris muSaobis principi eyrdnoba safen
firfitebs Soris arsebul RreCoSi nadnobis Setumbvis meTods.

konteineri Sedgeba korpusis – 1, nadnobisTvis avzis – 2, safen-
firfitebis damWeris – 3 da Sesatumbi Rerosgan – 4. konteineris korpuss
gaaCnia arxi – 5, romelSic moZraobs es Rero da narCeni nadnobis
Semagrovebeli avzi – 6.

sur. 2
.
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2.1. publikaciebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1 T. qamuSaZe;
S.
mirianaSvili;

n. kekeliZe;
z. CubinaSvili;
l. gabriWiZe

„qromiT da teluriT
legirebis

Taviseburebani
naxevradizolirebuli

CaAs-is zrdis

procesSi“

saqarTvelos
mecnierebaTa akademiis

macne, qimiis seria

I t. 42, 2016
w.

Tbilisi gv. 2

2 T. qamuSaZe,;
S.
mirianaSvili,

z. CubiniSvili,
z. razmaZe,
n.rTveliSvili,
a. berZeniSvili,
d. maWavariani,
r. SalamberiZe,
d. qamuSaZe,

„PI1-xSnxTe epitaqsiuri
fenebis struqturuli

srulyofilebis

gamokvleva“,

saqarTvelos qimiuri

Jurnali,

№1, 2016 w. Tbilisi gv. 2

3 T. qamuSaZe,
S.
mirianaSvili,

a. berZeniSvili,
n.rTveliSvili,
z. CubiniSvili,
n. kekeliZe,
e. TumaniSvili,
d. qamuSaZe

PI1-xSnxTe-is safenze
plazmuri anodirebis

meTodiT AI2O3 fenebis
miReba da maTi

gamokvleva“,

saqarTvelos qimiuri
Jurnali

№1, 2016 w. Tbilisi gv. 3

4 T. Qamushadze,
Sh. Mirianashvili,
N. Kekelidze,
N. Rtvelishvili,
D. Qamushadze,
Z. Chubinishvili,

The possibility of the
Creation of Multifunctional

Optoelectronic Memory
Matrix.

Proceedings of the
Conference on Functional

and Nanostructured
Materials,

06-10
September,
2016

Tbilisi, Georgia. p. 2
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3.1. samecniero forumebSi monawileoba

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 T. Qamushadze,
Sh. Mirianashvili,
N. Kekelidze,
N. Rtvelishvili,
D. Qamushadze,
Z. Chubinishvili.

The possibility of the Creation of
Multifunctional Optoelectronic

Memory Matrix. The Conference on
Functional and Nanostructured

Materials,

06-10 September, 2016,
Tbilisi, Georgia.

anotacia
moxsenebul iqna mravalfunqciuri damaxsovrebis matricis Seqmnis

SesaZleblobebis Sesaxeb. ganxilul iqna p-n-n-n+ struqturis voltamperuli

maxasiaTeblis S-magvarobis genezisi maCvenebia, rom aseTi struqturis Cipebs

SeuZliaT daimaxsovron rogorc optikuri, aseve eleqtruli arxebiT miwodebuli

informacia da moaxdinon maTi optikuri indikacia.

patentebi

saqarTvelos inteleqtualuri sakuTrebis erovnuli centri. patenti

„martensituli rotoruli Tburi Zrava“. saidentifikacio nomeri - 12754/01;
ganacxadis №AP-2012012754 (ganxilvaSia). i. margvelaSvili, m. zviadaZe, a.
berZeniSvili.
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В работе рассмотрен процесс холодного ядерного синтеза на смеси ядер лития, бора и
кадмия (Li-B-Cd). Показано, что в этой смеси последовательно происходит как ядерная
реакция синтеза, так и распада. Экспериментально измерена скорость ядерных реакции ее
зависимость от температуры.
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In this work the process of cold nuclear synthesis for the mixture of kernels of lithium, bor and
cadmium (Li-B-Cd) is considered. It is shown that in this mixture consequently occurs as the
nuclear reaction of a synthesis, so of decay. The speed of nuclear reactions and its dependence of
the temperature is experimentally measured
Keywords: nuclear fusion, the rate of nuclear decay.

ИНЖИНЕРНАЯ ФИЗИКА №3, 2016

saqarTvelos saxelmwifo biujetis dafinansebis gareSe 2016 wlis gegmiT

Sesrulebuli samecniero-kvleviTi proeqtebi

(exeba samecniero-kvleviT institutebs)

№

Sesrulebuli proeqtis

dasaxe-leba mecnierebis
dargisa da samecniero

mimarTulebis miTi-TebiT

proeqtis
xelmZRvaneli

proeqtis
Semsrulebeli

1.

mzis batareebis

maRalefeqturi ZnMnTeO
masalis miReba

ZnMnTe-is bazaze

maia SarvaSiZe

1. Tamaz buTxuzi

2. nodar gafiSvili

3. eka kekeliZe

4. lia trapaiZe
anotacia

rske meTodis gamoyenebiT ZnMnTe-is nimuSebze ZnMnTeO-s fenebis

misaRebad CavatareT eqsperimentebi.
testirebuli ZnMnTe-is nimuSi moTavsebul iqna rske teqnologiuri

danadgarSi da Catarda rske arawonasworuli TermodamuSaveba axalmSenebare
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fenaTa warmoqmniT. amrigad, rske meTodis gamoyenebiT ZnMnTe-is bazaze miviReT

ZnMnTeO-s fenebi.
rske meTodis parametrebi: T= 300-400oC; t=3 sT-4sT.
rske-s mimdinareobisas xdeba komponentTa fardobiTi koncentraciis

Tanabari gadanawileba. rske TermodamuSavebisas p-tipis ZnMnTe da n-tipis
ZnMnTeO fenebsSoris warmoiqmneba izolatoruli fena.

gamokvleuliqna rske meTodiT miRebuli ZnMnTeO fenebi. gazomiliqna

fotogamtaroba mzis gamosxivebis simulatoris (qsenonis naTuriT 150W)
gamoyenebiT.

gazomvebi warmoebda oTaxis temperaturaze (T=300K).

rske meTodiT miRebuli ZnMnTe /ZnMnTeO (nimuSi 4) I-V damokikdebuleba iqna

gamoyenebuli.

gazomvebi (nimuSi miviReT T=350oC 4 sT. rske TermodamuSvebiT) warmoebda oTaxis

temperaturaze (T=300K). eleqtruli kvlevebis Sedegebi aris mudmivi 3 wlis

manZilze.

nimuSis
nomeri

ZnMnTeO
nim Sia zoma

(sm)

distancia

(sm)
Zabva

(volti)

fotodeni
dasxivebamde

(mka)

fotodeni
dasxivebis

Semdeg (mka)

1. 0,5X0,5 20 5 50 65

2. 0,5X0,5 20 5 20 30

3. 0,5X0,5 20 5 5 20

4. 0,5X0,5 20 5 15 35

№

Sesrulebuli proeqtis

dasaxe-leba mecnierebis
dargisa da samecniero

mimarTulebis miTi-TebiT

proeqtis
xelmZRvaneli

proeqtis
Semsrulebeli

1.
p-i-n gadasasvlelis miReba

ZnO/ZnO masalis bazaze
Tamaz buTxuzi

1. maia SarvaSiZe
2. nodar gafiSvili



INST-83

3. eka kekeliZe

4. lia trapaiZe
anotacia

ZnO-Si minarevuli p-tipis gamtarobis misaRebad Cvens mier Catarda

Semdegi eqsperimenti: n-tipis ZnO (warmoebuli Cermet, Inc.) implantirebul iqna F+

ionebiT koncentraciiT 1020 sm-3, energiebiT E=110 kev. da dozebiT D=1016 sm-2,
implantirebul ZnO kristalSi warmoqmnili defqtebis gamowva mimdinareobda

rske meTodiT. rske TermodamuSavebis xangrZlivoba iyo 3, 4 da 6 saaTi.
Sedegad Cven miviReT ZnO:F axali kvaziepitaqsiuri fenebi. holis

gamokvlevebis mixedviT (van de paus meTodiT)  ZnO:F epitaqsiuri fenebi miRebuli

4 da 6 saaTiani damuSavebiT arian p-tipis. gazomvebi Catarebul iqna oTaxis

temperaturaze.

pirvel SemTxvevaSi 3 saaTiani damuSavebisas nimuSi (№1) implantacia
radiaciul defeqtTa warmoqmnis gamo implantirebul fenebSi iwvevs difuziis

stimulirebas. bazuri kristalidan axal mSenebare fenebSi eqtragirebuli

TuTiis koncentracia Zalian maRalia. rogorc Cans, 3 saaTi arasakmarisia

radiaciul defeqtTa mkurnalobisTvis. Sesabamisad, difuzia aqtiuria. Sedegad
miRebul fenebSi TuTiis koncetracia sWarbobs Jangbadis koncentracias. es

iwvevs n-tipis ZnO-s fenebis warmoqmnas 400oC-ze rske-Si TermodamuSavebisas (3
saaTis ganmavlobaSi).

cxrilSi ganxilul II, III da IV SemTxveva miviReT ZnO-s axali fenebi rske

TermodamuSavebis temperatura iyo 400oC da dro Seadgenda 4, 6 da 6 saaTs

Sesabamisad. 4 saaTiani TermodamuSavebisas xdeba implantaciisas warmoqmnil

radiaciul defeqtTa mkurnaloba, ris gamoc bazur kristalSi difuziuri

procesebi Seneldeba. es iwvevs axal mSenebare kvaziepitaqsiul fenebSi TuTiis

koncentraciis Semcirebas. amrigad, axal mSenebare fenebSi dominirebadia (Vzn-
Fo) asociati, romelic warmoiqmna (Vzn-Vo) defeqtidan ftoris CanacvlebiT

JangbadTan.
amrigad, kvaziepitaqsiur ZnO fenebSi, romelic miiReba ZnO:F bazaze

dominirebadi defeqtia (Vzn-Fo) asociati. es aris principuli mizezi, ramac

SesaZlebeli gaxada p-tipis ZnO-s miReba da, rac winaswar gaTvlili iqna

pirveladi principis zonuri struqturebis meTodiT [31].

miRebul
i

fenebis
tipi

rske-Si
damuSavebis
temperatur

a ToC

rske
damuSavebis
xangrZlivob

a t(h)

Tavisufali
gadamtanebi

s
Zvradoba

µ(cm2/Vs)

Tavisufali
gadamtanebis
koncentreaci

a

N (cm-3)

kuTri
winaRob

a

P (Ω cm)

1. n 400 3 1500 1,5X1019 2,7X10-4

2. p 400 4 220 1,6X1018 1,8X10-2

3. p 400 6 270 1,0X1019 2,3X-3

4. p 400 6 250 7,7X1018 1,8X10-3
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bneli I-V maxasiaTeblebi rske meTodiT miRebul p-i-n ZnO/ZnO struqturaze

(gazomilia Cermet Inc.0-Si).
aRniSnuli Sedegebi adasturebs rske-s mimdinareobisas defeqtTa

warmoqmnis warmodgenil meqanizms.
es Sedegbi aCvenebs, rom rske-s meTodi efeqturad akontrolebs ZnO

naxevradgamtari seleqtro-optikur Tvisebebs, rac mniSvnelovania

optoeleqtruli sistemebis misaRebad..
rske-s meTodis demostrirebuli SesaZleblobebi qmnis bazas p-n

gadasasvlelis, ultraiisferi SuqmnaTi diodisa da ultraiisferi lazeris

Sesaqmnelad. es ZnO-s momavlis masalidan optoeleqtruli struqturebis

Sesaqmnelad aqtiurad gamoyenebad masalad aqcevs.
rske-s meTods aqvs Semdegi mniSvnelovani gansakuTrebuloba.

fiqsirebuli Jangbadis koncentraciisas, SesaZlebelia vareguliroT bazuri

kristalidan TuTiis miwodeba temperaturis varirebis meSveobiT. rkse meTodi

akontrolebs steqiometrul Semadgenlobas rogorc miRebul fenebSi, aseve

bazur kristalSi, rac SesaZlebels xdis praqtikulad gamoyenebadi Sedegis

miRwevas.
difraqtogramisa da optikuri kvleva aCvenebs, rom rske-s meTodis

gamoyenebiT ZnO-s monokristaluri fenebi iqna miRebuli ZnS-Au bazazur

kristalze [28].
rske meTodiT Au-ZnO-ZnS-In sistemaze cisferi SuqmnaTi diodi iqna

miRebuli [21, 22]. rske meTodiT ZnO-s bazaze ultramonokristaluri da

ultramaRali xarisxis ZnO-s.
aRniSnuli fenebis fotoluminiscenciis speqtrSi damzerili A, B da C

Tavisufali eqsitonuri gamosxiveba, romelTa gamosxivebac gamowveulia

kristalSi polaritonis arsebobasTan [19, 26].
amrigad, proeqtis ganxorcieleba Sans gvaZlevs gadavWraT

iptoeleqtronikis mTavari amocana: farTo diapazonSi vmarToT II-VI
farTozoniani naxevargamtarebis eleqtrooptikuri Tvisebebi da miviRoT

mkveTri p-n gadasasvleli, tranzistori, ultraiisferi SuqmnaTi diodi.
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saqarTvelos saxelmwifo biujetisa da grantebis gareSe Sesrulebuli
samecniero kvleviTi samuSaoebi

№

gegmiT gaTvaliswinebuli da

Ses-rulebuli samuSaos
dasaxeleba da samecniero
mimarTulebis miTiTeba

samuSaos
xelmZRvaneli

samuSaos
Semsrulebeli

1.
AIV – BVI naxevargamtarTa myari
xsnarebis daZabuli fenebis
miReba da kvleva

omar
davaraSvili

1. m. enuqaSvili

2. l. biCkova

mimdinare saangariSo wels grZeldeboda samecniero-kvleviTi samuSaoebi

AIV-BVI naxevargamtarTa binaruli SenaerTebis myari xsnarebis bazaze Txeli

fenebis (maT Soris nanofenebis) miRebis teqnologiuri procesebis Semdgomi
srulyofa da daZabuli Txeli fenebis fotoeleqtruli da optikur TvisebaTa

kvlevis mimarTulebiT.
kvlevis Sedegad miRebulia axali Sedegebi, romelTa praqtikuli

realizacia mniSvnelovnad gaafarToebs viwrozonian naxevargamtarTa

gamoyenebas mikroeleqtronikis sxvadasxva sferoSi.
Cvens mier SemoTavazebulia Txeli fenebis Casaxvisa da zrdis axali gza,

am procesSi dislokaciis monawileobiT.
fenaTa sisqis zrdasTan erTad narCen deformaciaTa done ecema - e.i.

Casaxvis elementebis gaerTianebis Semdeg narCen deformaciaTa dacemis procesi

mTlianad ganisazRvreba fenaTa zrdis meore etapiT (второй этап послойново роста
слоев).

optikuri Tvisebebis Seswavlis procesSi pirvelad iqna agebuli
gardatexis maCveneblis dispersiuli damokidebulebis mrudebi sxvadasxva

Semadgenlobis da denis matarebelTa koncentraciis fenebisTvis.
naCvenebi iqna, rom N2= f (λ2) damokidebuleba viwrozonian PlSe-Tvis gadis

ufro qvemoT, vidre farTozonian myari xsnarebisTvis - PlSSe - denis matarebelTa

koncentracia PlSe-Si ufro maRalia, vidre PlSSe.
aseve pirvelad, gardatexis maCveneblis energiiTda energiis deformaciiT

warmoebulTa damokidebulebis SefasebiT, ganisazRvra gardatexis maCveneblis

damokidebuleba deformaciaze.
gamovlenili damatebiTi STanTqma, romelic mdebareobs ZiriTadi

STanTqmis kidis da denis Tavisufal matarebelTa STanTqmis areTa Soris

xasiaTdeba TaviseburebiT, romelic mkveTrad aris damokidebuli fenaTa

sisqeze: 100 da ufro meti nm sisqis fenebisTvis is warmoadgens SedarebiT farTe

zols; 100 nm naklebi sisqis fenebisTvis is gacilebiT viwro zolia (xazi) da

gamtareblobis zonaSi axali donis gaCenas adasturebs, romelic deformaciis

gazrdis Sedegad Cndeba.
Cvens mier miRebuli nanofenebi, im axali TvisebebiT, romlebiTac isini

xasiaTdebian, warmatebiT SeiZleba gamoyenebul iqnan speqtris infrawiTel

areSi momuSave fotomimRebebSi, lazerebSi (gamSvebi denis mkveTri Semcireba,
muSa temperaturis amaRleba), modulatorebSi, sensorebSi da sxva

optoeleqtrul xelsawyoebSi.
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3.1. publikaciebi ucxoeTSi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1 a. paSaevi
o. davaraSvili

m. enukaSvili

z. axvlediani

l. biCkova
v. zlomonovi

A.M. Pashaev,
O.I.
Davarashvili, M.
I. Enukashvili,

PLS1-y-Seyepitaqsiuri
fenebis optikuri
maxasiaTeblebis

Seswavla

„sainJinro
mecnierebebis

globaluri Jurnali“

STUDY OF THE
OPTICAL
CHARACTERISTICS OF
EPITAXIAL PbS1-ySey

LAYERS, Global Journal
of Engineering Science
and Research
Management

3(6): June,
2016
ISSN 2349-
4506

deli

indur-
amerikuli

saerTaSoriso
gamomcemloba

online
international

research journal

9

2 a. paSaevi
o. davaraSvili

m. enukaSvili

z. axvlediani

l. biCkova
v. zlomonovi

A. M. Pashncv,
O. I. Davarashvil,
P, M. Enukashvili,
Z.  AkItvlediani,
L. P. Bychkova,
M. A. Dzaganidze
and V. P.
Zlomanov

tyvia-selenidis
daZabuli nanofenebis

gamokvleva Seswavla.
„sainJinro
mecnierebebis

globaluri Jurnali“

INVESTIGATION OF
STRAINED LEAD
SELENIDE
NANOLAYERS

Global Journal of
Engineering Science and
Research Management

3(6): June,
2016
ISSN 2349-
4506

deli

indur-
amerikuli

saerTaSoriso
gamomcemloba

online
international

research journal

8

anotacia
1. pirvelad aris ganxiluli tyvia-selenis konkretuli Semadgenlobis

myari xsnarebis optikuri maxasiaTeblebis Seswavla denis Tavisufal
matarebelTa koncentraciis mocemuli diapazonisaTvis, romelic <1018 sm-3

Seswavlilia gardatexis koeficientis dispersia da dadgenilia, rom
miuxedavad akrZaluli zonis ufro farTo siganisa, aRniSnuli
damokidebuleba Rebulobs ufro maRal mniSvnelobebs, vidre viwrozonian
tyvia-selenidSi, roca denis matarebelTa koncentracia - 1019 sm-3.

2. Cveni Sromebis safuZvelze cnobilia, rom daZabuli nanofenebis
miReba AIV BVI naxevargamtarTa safuZvelze maRali anizotropuli deformaciis
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pirobebSi, bveri praqtikulad mniSvnelovani amocanis gadawyvetis saSualebas
iZleva.

SromaSi warmodgenilia pirobebi, rodesac SesaZlebeli xdeba
maRali deformaciebis miReba ufro sqel fenebSi. amisaTvis ki saWiroa
fenaTazrdis dabali siCqareebi Cvens mier SemuSavebuli modelis pirobebSi.
dislokaciaTa birTvebSi arasteqiometruli defeqtebis anigilacia maTi
damuxruWebis mizniT.

optikuri Tvisebebis Seswavlisas SemuSavebulia meTodi gardatexis
koeficientis variaciis dasadgenad deformaciis Sedegad. gansazRvrulia, rom
mgrZnobierTa denis gamtarTa koncentraciis mimarT dabali koncentraciis
pirobebSi akrZalulia zonis sigane ganisazRvreba ufro maRali sizustiT.

[Pashaev et al., 3(6): June, 2016] ISSN 2349-
4506

Impact Factor: 2.545

Global Journal of Engineering Science and Research Management

INVESTIGATION OF STRAINED LEAD SELENIDE NANOLAYERS
A. M. Pashncv', O. I. Davarashvil P, M. I. Enukashvili2, Z. G. AkItvlediani2.3, L. P. Bychkova2, M. A.
Dzaganidze2.4 and V. P. Zlomanov5

1National Aviation Academy, Baku A2-1045, Azerbaijan
Iv. Javakhishvili. Tbilisi State University, Tbilisi 0128, Georgia
E. Andronikashvili Institute of Physics, Tbilisi 0186, Georgia
P. Melikishvili Institute of Physical and Organic Chemistry, Tbilisi 0186, Georgia
M. Lomonosov Moscow State University, Moscow 119899, Russia
DOI: 10.528 lizenodo.55962
KEYWORDS: defect annihilation model, low growth rates, refractive index, deformation, additional
absorption limit, layer color, classification of layers.
ABSTRACT
For a number of practical applications. it is necessary to fabricate strained nanolayers of IV-V1
semiconductors with a high anisotropic deformation. There are presented the technological conditions for
achieving the high deformations with thicker layers. Low layer growth rates were realized in accordance
with the model or nonstoichiometrie defect annihilation in dislocation nuclei causing their inhibition.
When studying the optical properties, new approaches to the analysis of the refractive index variation with
deformation and the determination of the absorption by free carriers. Additional absorption is sensitive to the
concentration of free carriers in layers, and it is relatively low at the concentration of 5. 1018cm-3. In this ease the
forbidden gap width is determined more precisely with straightening of squared absorption coefficients.

[Pashaey., 3(2): February, 2016] ISSN 2349-
4506

Impact Factor: 2.265
Global Journal of Engineering Science and Research Management

STUDY OF THE OPTICAL CHARACTERISTICS OF EPITAXIAL PbS1-ySey

LAYERS

1 Intl): www.gjesrm.com Global Journal of Engineering Science and Research Management [56]
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A.M. Pashaev 1, O.I. Dava•ashvili2, M. i. Enukashvili2, Z. G.A khv 'edit] n i2,3, L.P.13ychkova2,
V.P. Zlomanov4
2'National Aviation Academy, Baku A2-1045, Azerbaijan.
21v. Javakhishvili Tbilisi State University, Tbilisi 0128, Georgia.
3E.Andronikashvili Institute of Physics, Tbilisi 0186, Georgia.
4M.Lomonosov Moscow State University, Moscow 119899, Russia.
KEYWORDS: absorption spectra, solid solutions characteristics, nondegenerate semiconductors. dispersion
of the index of refraction, low additional absorption.

ABSTRACT
For designing new high-performance IR optoelectronic devices based on the strained layers of semiconductors
PbSt.,Sey, the methods of determination of the optical characteristics of particular compositions at the
concentration of current carriers<10'sent4 were improved. When studying the dispersion of the refractive index
in the layers more than 4 pm in thickness, it was found that, under these conditions, the refractive index in a
wider-band layer was higher than in a narrow-band layer at the concentration current carriers —1019cm4. The
deviation from linearity at tong wavelengths associated with plasma absorption. In the long-wave region, the
additional absorption in the layers of this type is revealed at a lower level than in thinner ones and can be
explained by the absorption at the layer-substrate interface reduced to the entire thickness or by transitions
between different branches of the allowed band in a particular case at a low concentration current carriers in
these layers.

saqarTvelos saxelmwifo biujetis dafinansebis gareSe 2016 wlis gegmiT

Sesrulebulisamecniero-kvleviTi proeqtebi

№

Sesrulebuli proeqtis

dasaxe-leba mecnierebis
dargisa da samecniero

mimarTulebis dasaxelebiT

proeqtis
xelmZRvaneli

proeqtis
Semsrulebeli

1.

maRalefeqturi

ozongeneratore-bis
SemuSaveba da axali modele-
bis Seqmna

vasil SveliZe

1. j. burjanaZe

2. m. elizbaraSvili

3. g. togoniZe

ozoni sul ufro farTod gamoiyeneba adamianTa saqmianobis mraval

sferoSi da pirvel rigSi medicinaSi, rogorc dabaltemperaturuli

dezinfeqciis da sterilizaciis saSualeba.
maRali efqturoba, ekologiuri buneba, ekonomiuroba, dezinfeqciis

procesis simartive da universaluroba (ozoni uproblemod SeiZleba iqnas

gamoyenebuli, yvelgan, sadac aucilebelia adamianis janmrTelobisTvis mavne

baqteriebis, virusebis da sxva mavne warmonaqmnebis sruli neitralizacia)
ozoni mkveTrad sjobs am mizniT dRemde gamoyenebul uklebliv yvela cnobil

yvela saSualebas.
ozoni warmoadgens Jangbadis alotropiul saxeobas (O3). Cveulebriv

temperaturaze ozoni aris molurjo-mocisfro damaxasiaTebeli suniT, airi,
romlis SegrZnobac SesaZlebelia, Tu misi Semcveloba haerSi aWarbebs 0,015 mg/m3.

2http: www.gjesrm.com Global Journal of Engineering Science and Research Management   [46]
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ozons axasiaTebs maRali JangviTi unari, aramdgradia da swrafad iSleba

molekulur da atomur Jangbadad. misi miReba SesaZlebelia sxvadasxva

meTodebiT.
samrewvelo miznebisTvis ozoni miiReba eleqtrosinTezis gziT, romelic

efuZneba haeris gvirgvinosani ganmuxtvis process.
ozonis fena, romelic gars artyavs Cven planetas da uzrunvelyofs

sicocxlis arsebobas dedamiwaze (mzis ultrafialeturi gamosxivebis umetes

nawils ozonis fena STanTqavs) ganTavsebulia 2500 kv. simaRleze.
madenzificirebel saSualebad ozonis farTo gamoyenebas Cvens qveyanaSi

aferxebda adgilobrivi warmoebis saimedo da teqnologiurad srulyofili

ozongeneratorebis ar arseboba.
am mimarTulebiT institutSi Seqmnili iqna jgufi, romelic wlebis

manZilze eweoda intensiur samecniero-teqnikur da sakonstruqtoro samuSaoebs
maRalefeqturi ozongeneratorebis Seqmnis da maTi saxalxo meurneobaSi

gamoyenebis mizniT.
instituis bazaze konstruirebuli iqna sxvadasxva modifikaciis da

daniSnulebis 10-ze meti, maRali saeqspluatacio parametrebis mqone, da marTvis

TvalsazrisiT martivi, ozongeneratoris modeli, romlebic Tavis ucxour

analogebTan SedarebiT gacilebiT ekonomiuria (-3-jer) da saimedoc

(konstruqciuli siaxleebi, romlebic realizebulia Cvens modelebSi, daculia

Sesabamisi patentebiT).
amJamad, Cvens mier Seqmnili ozongeneratorebi dadgenilia saqarTvelos

18 samrewvelo obieqtze da maT Soris: mineraluri wylis Camomsxmeli sawarmo

„likani“; nataxtaris xorckombinati; Tbilisis №4 puris sacxobi qarxana;
orxevis sakvebi produqtebis gadamamuSavebeli kombinati.

aRniSnuli samuSaoebis garda, mimdinare saangariSo wels institutSi

SemuSavebul da konstruirebul iqna ozongeneratoris kidev ori modeli,
romlebSic mniSvenlovani konstruqciuli siaxleebi aris realizebuli,
romelTa Sedegadac aris gazrdili ozonis generacia imave energoxarjvis

pirobebSi (wardgenilia ganacxadi gamogonebaze, saidentifikacio №11477/01).
gamoyenebis sferi: SenobaTa Sida sivrceebis, aseve yvela saxis

transportis sruli sterilizacia.
misi eqspluatacia SesaZlebelia, rogorc eleqtro qselidan, aseve

akumulatoridan, aseve mzis energiis xarjze.
ozonis warmadoba, aranakleb - 150 mg/sT. generators SeuZlia muSaoba

uwyvet reJimSi (eenrgiis xarji - 5 vati/sT.
kompaqturi konstruqciuli gadawyveta (gabaritebi - (10X15X20) sm., wona -

500 gr.). mis farTo individualur gamoyenebis SesaZleblobasac iZleva (sur. 1;
2).

dasrulebis fazaSia, aseve kompaqturi mowyobiloba (mcire zomis

ozongeneratori, avtonomiuri kvebiT), romelic saSualebas mogvcems

standartul airwinaRebSi, aqtivizirebuli naxSiris da sxva ZviradRirebul

masalaTa sanacvlod, ufro efeqtur zonas gamoviyenebT.
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angariSi Seicavs, aseve monacemebs ozonis madenzificirebel saSualebad

gamoyenebis upiratesobis Taobaze Saqris, rZis da mefrinveleobis mrewvelobaSi

(gaTvlebi Tan erTvis).
ixile saqarTvelos teqnikuri universitetis „kvebis mrewvelobis

sawarmoTa mowyobilobebis“ kaTedris daarsebis 70 wlisTavisadmi miZRvnili

saerTaSoriso samecniero konferenciis „kvebis produqtebis xarisxis

gaumjobesebis problebi“ SromaTa krebli. Tbilisi, 26.11.2016 w.

3.1. saerTaSoriso forumebis muSaobaSi monawileoba

№
momxseneblebi moxsenebis

saTauri
forumis Catarebis
dro da adgili

1.

v. SveliZe.
l. tabataZe,
j. burjanaZe,
m. elizbaraSvili.
r. gaxokiZe

ozonis gamoyeneba Saqris
warmoebis teqnologiaSi

26.11.2016 w.
Tbilisi, saqarTvelo

JSBN №978-9941-0-9284-8

2.

v. SveliZe.
l. tabataZe,
j. burjanaZe,
g. burjanaZe,
m. elizbaraSvili.
 r. gaxokiZe

ozongeneratori (samani-1)
da ultraiisferi
sinaTlis wyaros

gamoyeneba
mefrinveleobaSi

26.11.2016 w.
Tbilisi, saqarTvelo

JSBN №978-9941-0-9284-8

3.

v. SveliZe.
l. tabataZe,
j. burjanaZe,
g. burjanaZe,
g. wivwivaZe

ozongeneratoris
gamoyeneba rZis

mrewvelobaSi warmoebis
da Senaxvis teqnologia

26.11.2016 w.
Tbilisi, saqarTvelo

JSBN №978-9941-0-9284-8
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moxsenebaTa anotaciebi

izogeneratoris „samani-4“-is mier gamomuSavebul iqna maRali

baqtericiduli Tvisebebis mqone ozoni, romelic gamoyenebul iqna Saqris

warmoebis sxvadasxva etapze.
sakvanZo sityvebi: ozongeneratori, Saqari, kvebiTi infeqciebi,

dezinfeqcia, samani-4.
Tsu-s da kompania „velimisionis“ samecniero jgufis mier sxvadasxva

momxmareblis xasiaTidan da specifikidan gamomdinare, SemuSavebul iqna

sxvadasxva modifikaciis da simZlavris ozonogeneratorebis variantebi,
romelTa saSualebiT SesaZlebeli gaxda calkeuli specifikuri saxeobis

obieqtebis dezinficireba [1].
ozongeneratori „samani-s“-is mier gamomuSavebuli ozoni SesaZlebelia

gamoyenebul iqnas Saqris warmoebis sxvadasxva stadiaze Semdegi miznebisTvis“
1. saqarozis aRuricxavi danakargebis (10-30%) Semcireba Saqris Warxlis

rexvis stadiaze;
2. aRuricxavi danakargebis likvidacia da difuziuri wvenis xarisxis

maxasiaTeblebis stadiaze.
am amocanebis gadawyveta miiRweva maRali baqteriociduli efeqtis mqone

ozonis gamoyenebiT, romelic qlorze bevrad ufro mZlavrad moqmedia. ozonis
Seyra teqnologiuri ciklSi Saqris warmoebissxvadasxva stadiaze (Saqris
Warxlis recxva, saqarozis eqstraqcia) zrdis yvela Semdgomi teqnologiuri
stadiebis efeqturobas difuziuri wvenis gadamuSavebisas aumjobesebs mis

keTilxarisxovnebas, filtraciis unars, amcirebs kiris da mfiltravi

masalebis xarjs. ozoni haeris gamoyenebis efeqturoba recxvaze, difuziaze

iwvevsyvela saxis mikroorganizmebis (Termofilebi da mezofilebi, aerozebi da
anaerobebi) inaqtivacias. wvenis ozonirebiT burbuSelas masaSi mcirdeba:

a. naxSirorJangis, meTanis da wyalbadis gamoyofa (amis Semdeg qafis

Semcireba), rac dadebiTad moqmedebsdifuziuri aparatis muSaobaze;
b. difuziuri wvenis gajereba maRalmolekuluri polisaqaridebiT

(deqstinebi, peqtinebi), romlebic axorcieleben difuziuri wvenis gafiltvras

da mis gawmendas;
g. saponinebis raodenoba, rac ar iTxovs qafCamxSobebis gamoyenebas;
d. aumjobesebs gadamamuSavebeli burbuSelis (nawnexis) xarisxs.
saqarozis eqstraciis procesSi uSaqro burbuSela iZens TeTr fers, misi

struqtura ar iSleba, igi rCeba drekadi, kargavs suns. ase mniSvnelovnad

mcirdeba energiis danaxarjebi nawnexis Srobaze. mSrali nivTierebebis

Semcveloba wnexSi izrdeba 12-14%-mde 10%-is nacvlad. samrecxao ganyofilebis

teqnologiuri maCveneblebi:
1. saerTo mikrobuli ricxvi wylis ozoniT damuSavebamde 1/ml. -

daaxloebiT 150000;
2. saerTo mikrobuli ricxvi wylis ozoniT damuSavebis Semdeg 1/ml. -

daaxloebiT 5000;
3. wylis ozoniT damuSavebis xangrZlivoba 10-12 wT.;
4. Warxali - ozonirebuli wylis kontaqtis xangrZlivoba 1,5-3 wT.;
5. ozonis Semcveloba wyalSi 2-3/mg/l.;

wylis momzadebis ubnis teqnologiuri maCveneblebi:
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1. saerTo mikrobuli ricxvi (smr) wylis ozoniT damuSavebamde 1/ml. 2500-
3000;

2. smr wylis ozoniT damuSavebis Semdeg - mniSvnelovnad Semcirebulia;
3. ozonis koncentracia haeri-ozonis narevze 2-12 mg/l.;
4. mkvebavi wylis damuSavebis xangrZlivoba 5-10 wT.;
5. ozonis Semcveloba mkvebav wyalSi 2-3 mg/l.

.difuziuri wvenis xarisxis maCveneblebi

№ xarisxis
maCveneblebi

ozoniT
damuSavebamde

ozoniT
damuSavebis

Semdeg
upiratesobani

1. Seferiloba
vizualurad

(garegani saxe)

muqi, nacrisferi,
mRvrie, Seicavs qafs

moTeTro, rZisfe-
ri, qafi ar aris

izrdeba filtra-
ciis unari, ar mo-

iTxovs qafCaxSobas

2. filtraciis unari

ml/wT.
100 ml 28-30 wT 100 ml. 8-10 wT. izrdeba 2-4-jer

3. mSrali nivTiere-
bebi (%)

14,4-16,9 14,1-16,2 mcirdeba

0,3-0,7%-iT
4. keTilxarisxovneba

(%) Saqris mSral
nivTierebebze

74,5-80,5 82,0-89,4 keTilxarisxov-
nebis zrda

7,5-8,9%-iT
5. pH 7,1-7,8 5,5-6,2
6. Saqari % 11,6-12,6 12,6-13,3 izrdeba 0,7-1%-iT
7. qafCaxSobis

gamoyeneba
gamoyeneba ra ixsneba

moTxovnileba
qafCaxsnilobaze

8. formalinis
gamoyofa

gamoyeneba ra ixsneba
moTxovnileba

qafCaxsnilobaze

9. airebis gamoyofa aris ar aris umjobesdeba saTav-
sos mikroflora

10. smr 1/ml 13000-16000 190-220
ar mJavdeba 10 dRis

ganmavlobaSi

mcirdeba

98-99%-iT

11. antimikrobuli
stabiluroba

mJavdeba oTaxis

temperaturaze I
dRe-Ramis ganmav-

lobaSi smr

70000-80000 1/ml.

ar aris

12. saponinebis
ar arseboba

aris

nawnexis maCveneblebi:
garegani saxe ozoniT damuSavebis gareSe aris nacrisferi, struqtura

darRveuli aqvs, cudad iwnexeba. ozonis gamoyenebis Semdeg difuziis stadiaze

nawnexi aris rZisferi, advilad iwnexeba, praqtikulad ar muqdeba haerze

Srobisas. peqtinis Semcveloba izrdeba 35-40%;-iT qarxnuli teqnologiiT

miRebul nawnexTan SedarebiT [2].
specifikuri suni gaaCnia ozoniT damuSavebul nawnexs. ozoniT

damuSavebisa Semdeg suni ar gaaCnia.
amgvarad, burbuSelas damuSavebas steriluri ozonirebuli mkvebavi

wyliT da ozon-haeris nareviT erTi mxriv da mikrofloris moxsnas Saqris
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Warxlis zedapiridan recxvis stadiaze, meores mxriv mivyavarT difuziuri

wvenis xarisxis maCveneblebis mniSvnelovan gaumjobesebasTan.
SemoTavazebuli meTodis saorientacio-ekonomiuri efeqturoba:

1. Saqris gamosavlianobis zrda aRuricxavi danakargebis likvidaciis

Sedegad difuziis stadiaze 1 t. warmoebul produqciaze 7,5 kg;
2. Saqris gamosavlianobis zrda difuziur wvenSi misi koncentraciis zrdis

Sedegad difuziis stadiaze 1 t. warmoebul produqciaze 5,5 kg;
3. Saqris gamosavlianobis zrda misi melasaSi Semcvelobis Semcirebis

xarjze 1 t. warmoebul produqciaze 0,75 kg;
4. Saqris gamosavlianobis zrda wvenis gawmendis efeqtis xarjze 1 t.

warmoebul produqciaze 0,25 kg;
5. ekonomia qafCaxSobis da formalinis gamoyenebis gamoricxvis Sedegad;
6. ekonomia energetikuli danaxarjebis Semcirebis Sedegad;
7. ekonomia filtraciis efeqturobis gazrdis Sedegad.

Cveni konstruqciis ozonogeneratoris gamoyenebis Sedegad moxmarebuli

eleqtroenergiis xarji mcirdeba daaxloebiT 3,5-4-jer.
2. Tsu-s samecniero jgufis „velimisionis“ mier SemuSavebuli

ozongeneratoris „samani-1“-is mier gamomuSavebul iqna maRali baqtericiduli

Tvisebebis mqone ozoni, romelic farTod gamoiyeneba mefrinveleobaSi

sadizinfeqciod.
sakvanZo sityvebi: ozongeneratori, mefrinveleoba, kvebiTi infeqciebi,

dezinfeqcia, samani-1.
ozoni - O3 airi, romelic gansazRvravs dedamiwis atmosferoSi mzis

radiaciaSi STanTqmis xasiaTs. ozons atmosfero mcire raodenobiT Seicavs.
misi ZiriTadi masa atmosferoSi ganlagebulia ozonsferoSi - fena, romelic

ganlagebulia 25050 kmm. simaRleze [1]. cnobilma inligliselma biofizikosma

sidni Cepmenma (1888-1970) Seqmna ozonis warmoqmnis da daSlis xarjvis

meqanizmebi. molekuluri Jangbadis oznis warmoqmnis reaqcia:
O2+hv→O2

atomuri Jangbadis urTierTqmedebiT molekulur JangbadTan warmoiqmneba

ozoni:
O2+O→O3

 ozoni sul ufro farTod gamoiyeneba adamianis moRvaweobis nebismier

sferoSi da gansakuTrebiT medicinaSi, rogorc mSrali, dabali

temperaturuli dezinfeqciis da sterilizaciis uebari saSualeba. aqedan
gamomdinare, Tanamedrove, srulyofil ozongeneratorebze moTxovna

msoflio bumis donezea asuli. Tsu-s da kompania „velimisionis“
samecniero kvleviTi teqnologiuri jgufis mier specialurad am mizniT

SemuSavebulia am mowyobilobis ramdenime modifikaciis -
ozongeneratorebis variantebi [2], romelTa saSualebiT SesaZlebelia

momxmareblis xasiaTis moTxovnilebis srulad dakmayofileba, calkeuli

saxeobis obieqtebis dezinficireba. ozongeneratori „samani-1“ farTod

gamoiyeneba mefrinveleobaSi sxvadasxva miznebisTvis;
 veterinalurhigienuri RonisZiebebis Catarebisas obieqtis

dezinfeqciisTvis;
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 teqnologiuri gadamuSavebis, mefrinveleobaSi gamoyenebuli

produqtebis Sesanaxad, sanitaruli damuSavebisTvis, aseve frinvelis

xorcis da kvercxis konservaciisTvis;
 qaTmis sakvebis warmoeba - gadamuSavebis sanitarul-higienuri

damuSavebisTvis da konservaciisTvis;
 qaTmis kvercxis inkubaciisas embrionis ganviTarebis stimulaciis mizniT;
 haeris sadizinfeqciod inkubatorebSi da sawyobebSi;
 taras, aRWurvilobis, instrumentebis da momuSave personalis

specialuri tansacmlis sadizinfeqciod.

mefrinveleobis fabrikaSi „ozongeneratori - 1“ samuSao grafiki da miRebis
diapazoni

„ozongeneratori
-1“

miRebis xerxi

damuSavebis
xangrZlivob

a

gagrZelebi
s

Sewyveta

ozonirebis
periodulob

a

ozonirebis
adgili

kvercxis

profilaq-
tikuri
dezinfeqcia

60 15 erTxel

inkubator-
Si

moTavsebamde

sadizenfeqci
o

kamera

frinvelis

dezinfeq-cia
inkubaciis
periodSi

30 7 kviraSi
erTxel

inkubatori

sainkubacio
kvercxis
Senaxvis drois
gazrda

120-180 20 kviraSi
erTxel

kvercxis
sawyobi

embrionuli

ganviTa-rebis
stimulacia

20 5 yoveldRe,
dRe-RameSi
erTxel

inkubatori

haeris
dezinfeqcia

5-10 - 2-jer dReSi mefrinveleob
a

frin. Tanaobi.
sakvebis
dezinfeqcia

6-8 saaTi 60 erTxel

inkubator-
Si

moTavsebis
Semdeg

sakvebis Semna-
xveli sawyobi

mefrinveleobis

pro-
duqtTa
damuSaveba

10-15 - yoveldRe 2-
3-jer

dRe-RameSi

macivari

samecniero-kvleviTi da praqtikuli samuSaoebi ZiriTadad Sesrulebuli

iqna Cvens mier Seqmnili axali tipis (hibriduli) ozongeneratoris „samani-1“-is
bazaze dargSi arsebuli Sesabamisi meTodebis gamoyenebiT [2]. Sedegi

eleqtroenergiis ekonomiaa, mowyobilobis samuSao resursis mniSvnelovani

gazrda.
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ozonireba amcirebs mwvane masis Srobis xangrZlivobas. amavdroulad

mcirdeba eleqtroenergiis xarji aorTqlebaze 1 kg. tenis 5-1%-iT. am dros

miRebul mSral masas aqvs SedarebiT maRali xarisxi, rac uzurnvelyofs Tivis

kargad Senaxvas.
3. SemuSavebul iqna sxvadasxva modifikaciis da mniSvnelobis

ozongeneratori „samani-1“, romelic masiurad gamoiyeneba rZis sawarmoSi,
rogorc iafi sadizinfeqcio saSualeba.

sakvanZo sityvebi: ozongeneratori, rZis produqtebi, kvebiTi infeqciebi,
dezinfeqcia, samani-1.

ozoni sul ufro farTod gamoiyeneba saxalxo meurneobis sxvadasxva

dargSi da medicinaSi rogorc mSrali, aseve sveli, dabal temperaturuli

dezinfeqciis da sterilizaciis saSualeba. misi maRal efeqturoba,
ekologiuri sisufTave da ekonomiuroba saimedod uzrunvelyofs sanitarul-
higienuri rZis sawarmoebis dacvas baqteriebisgan, virusebisgan da sxva mavne

warmonaqmnebisgan.
rZis produqtebs mniSvnelovani adgili uWiravT adamianis kvebis

racionSi. amavdroulad rZe warmoadgens malfuWebad produqts da xelsayrel

garemos qmnis rogorc kvebiTi infeqciebis, ise mikroorganizmebis

ganviTarebisTvis. rZis mikrobuli dasnebovneba iwvevs mza produqtis gafuWebas.
dabinZurebis ufri meti saSiSroeba iqmneba sakvebi produqtebis nedleulis
samrewvelo gadamuSavebis da mza produqtebSi toqsikuri mikroorganizmebis

moxvedris dros. paTogenuri mikroorganizmebi erTvebian ra sxvadasxva

Tvisebebis mqone mikrofloraSi - SedarebiT uvneblidan SeiZleba gamoiwvios

sicocoxlisTvis saSiSi infeqciebis (muclis tifi, dizenteria da sxva)
daavadebebi. amitom warmoebuli produqciis da teqnologiuri aRWurvilobis

dezinfeqciis xarisxi, romelic warmoadgens paTogenuri mikrofloriT

nedleulis dabinZurebis wyaros, arsebiT gavlenas axdens rZis da rZis

produqtebis gadamuSavebisas mikrobiologiur maCveneblebze.
dReisTvis rZis warmoebaSi teqnologiuri aRWurvilobis baqtericiduli

damuSavebisas gamoiyeneba tradiciulad upiratesi dezinfeqciis meTodebi:
siTbyri (orTqlis miwodeba wneviT) da qimiuri (qloriani maTeTrebeli,
natriumis pipoqloridi) an maTi kombinacia [1]. am meTodebis nakls warmoadgens

biologiurad sufTa wylis mniSvnelovani xarji, sagrZnoblad daxarjuli

energia, aseve produqciis Rirebuleba, transportireba da qimiuri

sadizinfeqcio saSualebebis Senaxva.
aRniSnul naklovanebebs moklebulia antimikrobuli damuSavebis

eleqtrofizikuri meTodi, romlis drosac xdeba ozonis generireba da atomuri

Jangbadis gamoyofa. ozoni warrmoadgens Jangbadis alotropiul saxesxvaobas.
Cveulebriv temperaturaze ozoni aris molurjo-mocisfro damaxasiaTebeli

sunis airi, romelic SeigrZnoba maSin, rodesac haerSi misi koncentracia aris

0,015 mg/m3 an metia. ozons axasiaTebs maRali JangviTi unari, aramdgradia,
swrafad iSleba molekulur da atomur Jangbadad. is warmoiqmneba Jangbadidan

an haeridan. misi generireba xorcieldeba sxvadasxva meTodebiT. dResdReobiT
ozonis miRebis samrewvelo xerxs warmoadgens eleqtrosinTezi, romelic
efuZneba eleqtruli ganmuxtvis dros gamoyofili energiis xarjze ozonis

molekulis miRebas. ozonirebam SeiZleba farTo gamoyeneba hpovos rogorc

efeqturma meTodma kvebis mrewvelobis Senoba-nagebobebis da teqnologiuri
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mowyobilobebis mSrali dabal temperaturuli dezinfeqciisTvis. moldaveTis

mecnierebaTa akademiis kvleviT institutSi (1985 w.) gamoyenebiTi fizikis
mimarTulebiT kvebis mrewvelobis teqnologiuri mowyobilobebis Sida

zedapiris steliziaciisTvis gamokvleul iqna ozonis gamoyeneba. SemuSavebul
iqna meTodebi, kontrolis saSualebebi da ozonirebis procesis teqnologiuri

sqema, aseve rZis da ludis warmoebaSi gamoyenebuli dezinfqciis reJimi.
dadgenil iqna, rom ozoniT obieqtis damuSavebisas, umniSvnelo raodenobac

sakmarisia, amitom procesi martivia, ekonomiuri da uxifaTo.
epidemiologiis da mikrobiologiis cnobili institutebis monacemebiT E.

Coli, st. albus, Ps. Fluorescent kulturis, aseve sxvadasxva zedapiris mikrofloris

damuSavebisas, 106-124 mg/m3 ozonis koncentraciis 30 wuTis ganmavlobaSi miiReba

dezinfeqciis maRali maCveneblebi.
Cvens qveyanaSi ozonis farTo gamoyenebas aferxebda praqtikuli

gamoyenebisTvis saWiro koncentraciis ozonis misaRebi saimedoda srulyofili

generatoris ar arseboba. Tsu-s da kompania „velimisionis“ samecniero jgufis
mier SemuSavebul iqna sxvdasxva modifikaciis da daniSnulebis

ozongeneratorebis variantebi, romelTa saSualebiT SesaZlebelia cakleuli
saxeobis obieqtebis SedarebiT iafad da masiuri momxmareblisTvis

xelmisawvdom fasebSi dezinficireba. eleqtroenergiis xarji Tavisi msoflio

analogebisgan gansxvavebiT sul raRac 5 vat-saaTs Seadgens (3,5-jer iafi -
analogebTan SedarebiT). SemuSavebulia da mimdinareobs axali

ozongeneratorebis hibriduli variantis gamocda. mowyobilobebis mimzidveli

teqnikur-ekonomikuri maxasiaTeblebis gamo sxvadasxva sferoSi bevri
momxmarebeli hyavs da warmatebiT gamoiyeneba Cvens qveyanaSi sxvadasxva

sawarmoSi: mineraluri wylis „likanis“ Camosaxmel sawarmoebSi; nataxtaris

xorckombinatSi; Tbilisis puris sacxob 4 qarxanaSi; orxevis sakvebis

gadamamuSavebel kombinatSi da sxv. sul saqarTveloSi daaxloebiT 18 kvebis

obieqtze.
„sante“-s rZis kombinatSi teqnologiuri mowyobilobebis zedapiruli

sterilizaciisTvis da haeris gasawmendad Catarebul iqna ozongeneratoris

„samani-1“ gamocda. 9 damamuSavebeli danadgaris narecxidan 8-Si aRmoCenil iqna

nawlavuri Cxiris baqteriebi. ozonirebis Semdeg 20 wuTis ganmavlobaSi
sawarmoSi aRniSnul danadgarebze nawlavuri Cxiris baqteriebi ar

aRiniSneboda. rZis kombinatSi ozonireba unda Catardes Senobis da

danadgarebis sveli damuSavebis Semdeg personalis gareSe. ozonatori

aucilebelia damontaJdes SenobaSi iatakidan 1,5 metris simaRleze. Senobis

moculobidan gamomdinare SeirCeva damuSavebis dro.
Weris simaRle Seadgens 3 metrs. Catarebuli kvlevis Sedegebi gviCvenebs,

rom ozongeneratori „samani-1“ SesaZlebelia warmatebiT iqnas gamoyenebuli
rZis warmoebis sxvadasxva moculobis teqnologiuri danadgarebis

damuSavebisas. aRniSnuli - axali Taobis hibriduli variantia. mis mimarT

gansakuTrebiT did interess iCenen samxreTis mziani qveynebi, rogorebicaa:
arabTa gaerTianebuli emiratebi, yatari. saqmiani kontaqtebi damyarebuli gvaqvs

da mimdinareobs molaparakebebi erToblivi proeqtebis Sesasruleblad.

adgilis damuSavebis dros

farTobi kv/m
oTaxis moculoba

kub/m
damuSavebis dro,

wT.
momsaxure
personalis
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mocdis dro, wT.
20 60 20 15
40 120 30 20
60 180 50 30
100 300 70 50
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biofizikisa da bionanomecnierebebis safakulteto samecniero-
kvleviTi instituti

* samecniero erTeulis (departamenti, inxtituti, ganyofileba, laboratoria)
dasaxeleba:
biofizikisa da bionanomecnierebebis safakulteto samecniero-kvleviTi
instituti (fizikis ganyofileba, zust da sabunebismetyvelo mecnierebaTa
fakulteti, Tsu)

* samecniero erTeulis xelmZRvaneli:
dimitri e. xoStaria, fiz. qim. mecn. doqt. Tsu biofizikis laboratoriis
gamge, Tsu mowveuli profesori

* samecniero erTeulis personaluri Semadgenloba:
nino Sengelia, Tsu pedagogi, biol. akad. doqt.
Tamar farcxalaZe, Tsu laboratoriis yofili inJineri, fiz. akad. doqt.
(institutis StatgareSe TanamSromeli 2015 wlidan (aSS rezidenti)
tatiana tretiakova, Tsu doqtoranturis kursdamTavrebuli (disertacia
wardgenilia Tsu fiz. depart. dacvebis sabWoze).

institutis StatgareSe TanamSromlebi Tanamonawile organizaciidan
(biofizikis ganyofileba, i. beritaSvilis eqsperimentuli biomedicinis
centri):

TinaTin doliZe, qim. mecn. doqt.
maia maxaraZe, biol. akad. doqt.
mixeil SuSaniani, fiz. akad. doqt.
sofio uCaneiSvili, biol. akad. doqt.

I. samecniero-kvleviTi proeqtebi
I. 4. saqarTvelos saxelmwifo biujetisa da grantebis gareSe

Sesrulebuli samecniero-kvleviTi proeqtebi

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis
xelmZRvanelebi

proeqtis
Semsruleblebi

dafinansebis
wyaro, wlebi

(ucxouri granti)

1. Fast-scan cyclic voltammetric
and time-resolved photo-
physical studies of redox-active
proteins and their mimics
functionalized at self-
assembled monolayer and
composite films (2014-2016).
biofizika da
bionanomecniereba
(fizika, qimia,
biologia)

saqarTvelos
mxridan:
D. Khoshtariya
(d. xoStaria)
germaniis
mxridan:
I. Ivanović-
Burmazović;
D.M. Guldi

d. xoStaria
T. doliZe
m. SuSaniani

Alexander von
Humboldt Foundation,
(Germany)
aleqsander fon
humboldtis
fondi (germania)
2014-2016 ww.

dasrulebuli (mravalwliani) kvleviTi proeqtis ZiriTadi Teoriuli da
praqtikuli Sedegebi (qarTul enaze)
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1. TviTawyobad monoSreebSi da kompozitur firebSi funqciurad gaaqtivebuli
cilebis da biomimetikuri sistemebis Seswavla swrafi skanirebis
voltamperometruli da drois maRali magarCevis mqone fotofizikuri
meTodebiT.

(a) eleqtronuli gadasvlebi Tavisuflad difundirebadi da xistad
imobilizebuli  mioglobinis monawileobiT. q. erlangenis (germania)
universitetTan erToblivad, cikluri voltamperometriis meTodiT
Seswavlili iyo Au-eleqtrodze datanil alkaTiolis firebze imobilizebuli,
an Tavisufali difuziis reJimSi myofi mioglobinis (Mb) eleqtrodTan
eleqtronebis mimocvlis fizikuri meqanizmebi. garemos temperaturis da wnevis
varirebis pirobebSi Catarebuli sistematuri kvlevebis xarjze dadgenil iqna,
rom eleqtrodebze datanil alkanTiolur firebTan Mb-is urTierTqmedebis
siZliere, anu Mb-is makromolekulis konformaciuli Zvradobis (dinamikis)
xarisxi arsebiTad ganapirobebs Mb-is biomolekulis monawileobiT mimdinare
eleqtronebis mimocvlis procesebis fizikur bunebas: xistad imobilizebuli
Mb-is SemTxvevaSi biomolekulis konformaciuli Zvradobis SezRuduloba
aseve zRudavs eleqtronis gadasvlebTan SeuRlebuli ligandis (am SemTxvevSi,
wylis molekulis) gadaadgilebebs. Sesabamisad, eleqtronis gadasvla xdeba
advilad da swrafad. xolo, im SemTxvevaSi, rodesac Mb „Tavisufalia“, e.w.
koordinirebuli wylis molekula aqtiurad monawileobs procesSi da,
Sesabamisad, „amuxruWebs“ eleqtronebis mimocvlis siCqares.

(b) eleqtronuli gadasvlebi oqroze datanil Tvitawyobad biomimetikur
firebSi “CaWerili” spilenZis ionebis monawileobiT. Seswavlili iyo
biomimetikuri obieqtis - Au-eleqtrodebze datanil TviTawyobad firebSi
imobilizebuli („CaWerili“) spilenZis ionebis monawileobiT eleqtrodTan
eleqtronuli mimocvlis procesebi, garemos temperaturis da wnevis varirebis
pirobebSi. kvlevebma gamoavlina eleqtronis mimocvlis procesze  „miniseburi“
garemos Zlieri araergotikuli da arawrfivi gavlenisTvis damaxasiaTebeli
efeqtebi.

(g) temperaturis da maRali wnevis gavlena L-cisteinis monoSreebis gamWolav
eleqtronebis mimocvlaze. Seswavlili iyo temperaturis da maRali wnevis
gavlena eleqtronebis mimocvlaze L-cisteinisgan damzadebul TviTawyobad
firebis gavliT, firebis mzid Au-eleqtrodebsa da xsnarebSi Tavisuflad
difundirebadi modeluri redoqs-aqtiuri kompleqsnaerTebis ([Fe(CN)6]3-/4- da
[Ru(NH3)6]3+/2+) monawileobiT. sxvadasxva ionuti Zalis mqone xsnarebSi,
normalur atmosferulidan 1500 atmosferomde wnevis pirobebSi Catarebulma
eqsperimentebma naTlad aCvenes eleqtronis mimocvlis siCqaris konstantis
sakmarisad Tanabari da swrafi zrda 1 dan daaxloebiT 200-400 atmosferomde
wnevis pirobebSi (xsnaris ionuri Zalis zrdis mixedviT), ris Semdegac,
daaxloebiT 500-600 atmosferodan dawyebuli 1500 astmosferomde wnevis
pirobebSi eleqtronis mimocvlis siCqaris konstanta aRar iyo damokidebuli
sistemis wnevaze. wnevaze damokidebuleba didwilad iyo Seqcevadi bunebis, anu
normaluri wnevis aRdgeniT siCqaris kontanta praqtikulad ubrundeboda
pirvandel mniSvnelobas. miRebuli Sedegebi, arsebul literaturul
monacemebTan erToblivad SesaZlebeli aixsnas L-cisteinisgan damzadebul
TviTawyobadi firebis ori gansxvavebyli konfiguraciuli mdgomareobiT;
kerZod, normalur pirobebSi, savaraudod, L-cisteinis komponentebi
ganlagebuli arian “vertikalur” mdgomarebaSi, sadac, maT ZaluZT advilad
“CaiWiron” aseve spilenZis ionebi, ix. zeviT nawili (b), xolo maRali wnevis
pirobebSi, savaraudod, xdeba maTi “dawvena” (horizontaluri ganlageba)
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eleqtrodis mimarT, rac iwvevs [Fe(CN)6]3-/4- da [Ru(NH3)6]3+/2+ redoqs-markerebis
eleqtrodTan ufro daaxloebas, maSasadame eleqtronis mimocvlis
gaadvilebas da Sesabamisi siCqaris konstantis gazrdas.

(d) dimeTilsuilfoqsidis (DMSO) da Sardovanas (Urea) gavlena xaris Sratis
albuminis (BSA) Termul danaturaciaze. diferenciuli maskanirebeli
kalorimetriis (DSC) meTodis gamoyenebiT Seswavlili iyo DMSO-s da
Sardovanas sxvadasxva koncentraciis (1, 2, 3, 4, 4.5, 5 da 6 M) danamatebis
gavlena BSA-s Termul denaturaciaze garemos pH-is sxvadasxva (pH 4, 6 da 8,
fosfatis buferSi) mniSnelobebisas. kvlevebma gamoavlina mocemuli
globuluri cilis sxvadasxva faqtorebiT gamowveuli konformaciuli
gadasvlebis mravalferovani, xSirad moulodneli Taviseburebani. kerZod, (1)
pH-is 4 da 6 mniSvnelobebisas, Sesabamisad, DMSO-s da Sardovanas 4.5 da 6.0 M
danamatebis gamoyenebisas adgili hqonda cilis mniSvnelovan destabilizacias
TermuliLlRobis mrudis pikis adgilmdebareobis mixedviT. amave
dros,LlRobis entalpiebi DMSO-s danametebis SemTxvevaSi samjer aRemateboda
Sesabamis lRobis entalpiebs Sardovanas danamatebisas. es miuTiTebs
entalpiuri da entropiuli mdgenelebis mniSvnelovan gadanawilebaze cilis
Termuli  denaturaciuli gadasvlebisas sxvadasxva danamatebis Tanaobisas. (2)
pH 8 mniSvnelobisas, 4.5 M DMSO-s damatebisas, daimzireboda Termuli lRobis
pikis mniSvnelovani Seviwroeba, rac miuTiTebs konformaciuli gadasvlis
kooperatiulobis xarisxis zrdaze, rac Tan axlacs cilis destabilizacias.
es faqti ewinaaRmdegeba logikur varauds stabilobasa da kooperatiulobas
Soris dadebiTi korelaciis arsebobis Sesaxeb. (3) pH 8 mniSvnelobisas,
danamatebis ararsebobis pirobebSi (pH-is 4 da 6 SemTxvevebisgan gansxvavebiT)
Termuli lRobis mrudi Seicavs or mdgenel piks,, romelic DMSO-s da
Sardovanas 4.5 M danamatebis gamoyenebisas gardaiqmneba TiTo-mdgenelian
(erTpikian) lRobis mrudebSi, rac mianiSnebs cilis ori ZiriTadi domenis
naklebad kooperatiuli lRobis Sesaxeb (TiToeuli domenis kooperatiulobis
garkveulwilad SenarCunebis pirobebSi). 4.5 M danamatebis gamoyenebisas,
savaraudod, erT-erTi domeni adreve ganicdis denaturacias (ganxvevas), xolo
meore domeni mniSvnelovanwilad destabilizebulia. Semdgomma kvlevebma,
savaraudod,  meti sicxade unda Seitanen zemoaRweril suraTSi.

II. 2. publikaciebi:
b) ucxoeTSi

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba

Tavi, gverdebis
raodenoba, Tavis

saTauri
1. T. doliZe,

r. van eldiki
(Rudi van Eldik),
d. valdeki
(David H. waldeck),
d. xoStaria

Systemic, Cellular and
Molecular Mechanisms
of Physiological
Functions and Their
Disorders
(Editor:
N.P. Mitagvaria)

Nova Science
Publishers, New York,
USA, 2016

Chapter 4, p.31-52
(21 pp).
Biomolecular charge
transfer mechanisms at
gold electrodes
modified by self
assembled monolayer
films
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2. m. maxaraZe,
s. uCaneisvili,
m. SuSaniani,
t. tretiakova,
d. xoStaria

Systemic, Cellular and
Molecular Mechanisms
of Physiological
Functions and Their
Disorders
(Editor:
N.P. Mitagvaria)

Nova Science
Publishers, New York,
USA, 2016

Chapter 14, p.137-159
(22 pp).
Impact of different
additives on the
thermal stability of
model globular protein,
-chymotrypsin

vrceli anotacia qarTul enaze

1. biomolekuluri muxtis  gadatanis  meqanizmebi TviTawyobadi monoSreebiT
modificirebul  eleqtrodebze.

nanometris zomis eleqtroqimiuri mowyobilobebi, romlebic Sedgeba
TviTawyobadi organuli monoSreebiT (SAM) dafaruli Au-eleqtrodisa da
sxvadasxva tipis redoqs-aqtiuri biomolekulebisgan (BM), rogorc  cnobilia,
warmoadgenen idealur sistemas muxtis gadatanis Sinagani meqanizmebis da am
meqanizmebs Soris urTierTgardasaxvis Sesaswavlad. mocemul samuSaoSi
ganxilulia Cvens mier axalaxan Seswavlili Au/SAM/BM-tipis nanskopuli
sistemebis gamoyenebiT miRebuli monacemebi, sadac redoqs wyvils erT
SemTxvevaSi wamoadgenda sxnarSi Tavisuflad moZravi citoqromi C (CytC),
xolo meore SemTxvevaSi - SAM zedapirze imobilizirebuli kupredoqsini -
azurini (Az). TviTawyobadi monoSreebis Semadgenloba Sesabamisad iyo [-S-
(CH2)n-OH], sadac n = 2,3,4,6,11 da [-S-(CH2)n-CH3], n = 4,10,15. Tanamedrove
eleqtroqimiuri teqnologiebi – swrafi skanirebis cikluri voltametria da
monacemTa damuSavebis kompiuteruli algoriTmi iqna gamoyenebuli sxvadasxva
blanti danamatebis, aseve temperasturis da wnevis pirobebSi gansxvavebul
manZilebze eleqtronis gadatanis siCqaris konstantis mniSvnelobebis
gansazRvrisaTvis, ramac, Tavis mxriv,  mogvca saSualeba gamogvevlina muxtis
gadatanis Sinagan meqanizmebs Soris gansxvaveba. kerZod, miRebuli monacemebis
safuZvelze gamovlinda, rom axlo manZilebze (rodesac n = 2,3 Au/SAM/CytC-is
SemTxvevaSi, da n = 4 Au/SAM/Az-is SemTxvevaSi) operirebs muxtis gadatanis
adiabaturi meqanizmi, romelic ganisazRvreba redoqs-aqtiuri cilis
interieris, aseve misi garemos siblantis xarisxiT. Sor manZilebze
(Au/SAM/CytC-is SemTxvevaSi rodesac
n = 6-11 da Au/SAM/Az-is SemTxvevaSi, rodesac n = 15) muxtis gadatana xdeba
araadiabatur reJimSi, da, Sesabamisad,  muxtis gadatanis siCqare
eqsponencialurad ecema muxtis gadatanis manZilis (anu, n-is) zrdasTan erTad.
xolo saSualo manZilebze (Au/SAM/CytC-is SemTxvevaSi, rodesac n = 4,5 da
Au/SAM/Az-is SemTxvevaSi, rodesac n = 10), operirebs muxtis gadatanis
Sualeduri (anu paraleluri) meqanizmi. amrigad, literaturaSi arsebul
monacemebTan erToblivad, Cvens mier miRebuli monacemebi naTlad miuTiTeben
eleqtronis gadasvlis ori fundamenturi meqanizmis arsebobis da maT Soris
urTierTgardasaxvis Sesaxeb, rac Tavis mxriv, srul SesabamisobaSia muxtis
gadatanis ganzogadebuli Teoriis fundamenturi xasiaTis daskvnebTan.

2. sxvadasxva danamatebis gavlena modeluri cilis, -qimotripsinis Termul
stabilobaze.
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cilebis stabilobis sakiTxis axleburi gaazreba moiTxovs am obieqtebis
struqturis daxvevis da ganxvevis TaviseburebaTa sistematur kvlevas, kerZod,
maTze mastabilizebeli da madestabilizebeli danamatebis moqmedebis
pirobebSi. warmodgenil nasromSi mocemulia maRali mgrZnobelobis
diferenciuli maskanirebeli kalorimetriis (DSC) meTodis gamoyenebiT Cvens

mier modeluri cila-fermentis, -qimotripsinis (-CT) Termul stabilobaze
sxvadasxva danamatebis  gavlenis Seswavlis mizniT Catarebuli kvlevebis
mimoxilva. kerZod: (a) zomieri denaturantis, Sardovanas gavlena am danamatis
0-7 M koncentraciis Tanaobisas; (b) ormxrivi moqmedebis organuli danamatis,
dimeTilsulfoqsidis (DMSO) gavlena 0-10.5 M koncentraciis Tanaobisas, da
(g) protonuli ionuri mastabilebeli danamatis, qolin dihidrogen-fosfatis,
[ch][dhp], gavlena 0-3 M koncentraciis Tanaobisas. dadgenilia, rom: (1)
Sardovanas koncentraciis gazrdiT Termuli lRobis entalpia da gadasvlis
temperatura TandaTan mcirdeba. 6-7 M Sardovanas pirobebSi kalorimetruli
mrudi farTovdeba da mTlianad qreba. amgvari qceva xasiaTdeba e.w. molten
globulis mdgomareobiT. (2) dmso-s SemTxvevaSi, pH 8.1 pirobebSi,
daimzireboda rogorc stabilizacia (0-dan 3 M-mde  koncentraciis farglebSi),
ise destabilizacia (3-dan 10.5 M-mde koncentraciis farglebSi). miRebuli
analizis safuZvelze axsnilia dmso-s ormagi (rogorc mastabilebeli, ise
madestabilebeli) buneba, rac ganpirobebuli unda iyos, cilis daxveul da
ganxveul mdgomareobebSi, Sesabamisad, uaryofiTi da dadebiTi preferenciuli
solvataciis gansxvavebuli roliT. (3) [ch][dhp]-is Tanaobisas Catarebul
kvlevebSi, pirvelad erTdroulad iqna gansazRvruli kalorimetruli
lRobis entalpia da gadasvlis entropia. Tavdapirvelad (0-dan 1 M-mde
farglebSi), am parametrebis maCveneblebi mniSvnelovnad Semcirda, rac

savaraudod  ganpirobebulia [ch][dhp] komponentebisa da -CT-is damuxtul
jgufebs Soris specifikuri pirdapiri urTierTqmedebebiT. Semdgeg etapze ki,
(1-dan 3 M-mde) gamovlinda entalpiuri da entropiuli komponentebis mciredi

mateba. es cvlilebebi savaraudod dakavSirebulia [dhp]-s anionebsa da -CT-
is dadebiTad damuxtul anionebs Soris arsebul Semdgom kulonur
urTierTqmedebasTan.

III. 1. samecniero forumebis muSaobaSi monawileoba
a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis saxelwodeba,

Catarebis
dro da adgili

1. seqciaze zepiri
momxsenebeli:
d. xoStaria
Tezisis Tanaavtorebi:
m. maxaraZe,
T. doliZe,
m. SuSaniani,
s. uCaneiSvili,
t. tretiakova,
n. Sengelia,
j. uei (Jianjun Wei),
d. valdeki

globuluri cilebis
stabilobisa da
funqciis kontroli
uaxlesi tipis

kompleqsur garemoSi 
TviTawyobad firebSi
da minisebr ionur
lRobilebSi.

konferencia: ens2016, 25-
29 ianvari, 2016 w.,
fizikis seqcia,
Tsu–II korpusi, fda,
biofizikis qveseqcia
(27.01.16).
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(David H. Waldeck),
r. van eldiki
(Rudi van Eldik)

moxsenebaTa anotaciebi qarTul enaze

1. globuluri cilebis stabilobisa da funqciis kontroli uaxlesi tipis

kompleqsur garemoSi  TviTawyobad firebSi da minisebr ionur lRobilebSi.

globuluri cilebis, zogadad, biomolekulebis Termodinamikuri
stabiloba, konformaciuli fleqsibiloba da gadasvlebi (ierarqiuli
struqturuli cvlilebebi), aseve funqciuri procesebi (specifikuri
biologiuri aqtivoba) gamoirCeva metad didi mravalferovnebiT. Sesabamisi
fizikuri meqanizmebis CaRrmavebul Seswavlas atom-molekulur doneze
kacobriobisTvis udidesi mniSvneloba aqvs. Cveni sistematuri,
interdisciplinuri samecniero aqtivoba ZiriTadad moicavs Termodinamikur
da kinetikur eqsperimentul kvlevebs, xolo miRebul monacemebis analizi
xorcieldeba Tanamedrove Teoriuli warmodgenebis safuZvelze. kvlevebisTvis
saWiro materialur-teqnikuri saSualebebi ganlagebulia Tsu fizikis
departamentis biofizikisa da bionanomecnierebebis institutis da i.
beritaSvilis eqsperimentuli biomedicinis centris biofizikis ganyofilebis
bazaze. Cven aseve sistematurad vTanamSromlobT aSS da germaniis samecniero
centrebTan. kerZod, 2015 wels dasrulebuli kvlevebis Sedegebs Soris unda

aRiniSnos: [1] biomimetikuri obieqtis  Au-eleqtrodze datanil TviTawyobad
firSi imobilizebuli („CaWerili“) spilenZis ionebis monawileobiT
eleqtrodTan eleqtronuli mimocvlis procesis kvleva garemos temperaturis
da wnevis varirebis pirobebSi. kvlevebma gamoavlina eleqtronis mimocvlis
procesze „miniseburi“ garemos Zlieri araergodiuli da arawrfivi
movlenebisTvis damaxasiaTebeli efeqtebi; [2] minisebri grafitis (GC)
eleqtrodebze datanil, Tavis mxriv, polimerebis saSualebiT gaaqtivebul
naxSirbadis nanomilakebze (CNT) imobilizebuli cila-fermentis, glukoz
oqsidazis (GOx) GC eleqtrodebTan eleqtronuli mimocvlis Seswavla. GOx-is
aqtiuri ko-faqtori flavin adenin dinukleotidi (FAD) monawileobs
eleqtrodTan erTdroulad ori protonis gadasvlebTan SeuRlebul ori
eleqtronis mimocvlis procesSi. Cvenma kvlevebma aCvena, rom xdeba
gaaqtivebuli CNT-boloebis (faqtobrivad, nanoeleqtrodebis) SeRweva GOx-is
aqtiur centSi da FAD-is ko-faqtorTan uSualo daaxloeba (Direct “Wiring”), ris
Semdgomac xorcieldeba zemoaRniSnuli SeuRlebuli procesi, da [3]
Seswavlili iyo Au-eleqtrodze datanil alkaTiolis firebze
imobilizebuli, an Tavisufali difuziis reJimSi myofi mioglobinis (Mb)
eleqtrodTan eleqtronebis mimocvlis fizikuri meqanizmebi. garemos
temperaturis da wnevis varirebis pirobebSi Catarebuli  kvlevebis Sedegad
dadgenil iqna, rom eleqtrodebze datanil alkanTiolur firebTan Mb-is
urTierTqmedebis siZliere, anu Mb-is makromolekulis konformaciuli
Zvradobis (dinamikis) xarisxi arsebiTad ganapirobebs Mb-is biomolekulis
monawileobiT mimdinare eleqtronebis mimocvlis procesebis fizikur bunebas.

publikaciebi:

[1] D.E. Khoshtariya, T.D. Dolidze, T. Tretyakova,  R. van Eldik, J. Phys. D: Appl. Phys., 2015, v.48,
Article No. 513699, (11 p.); [2] Y. Liu, T.D. Dolidze, S. Singhal, D.E. Khoshtariya, J. Wei, J. Phys.
Chem. C 2015, v.119, p.14900-14910; [3] T.D. Dolidze, M. Shushanyan, D.E. Khoshtariya, J. Coord.
Chem., 2015, v.68, p.3164-3180.
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b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis saxelwodeba,

Catarebis
dro da adgili

1. seqciaze zepiri
momxsenebeli:
d. xoStaria
(mecnierTa jgufis
saxeliT)

Combined studies of
conformational and
mechanistic issues for redox-
active proteins through the
extended method of interfacial
voltammetry.

saerTaSoriso
konferencia:
Advances in biophysical
methods for protein
Characterization
(progresi cilaTa
maxasiaTeblebis
kvlevis biofizikur
meTodebSi),
4-6 oqtomberi, 2016 w.,
palermo, italia

moxsenebaTa anotaciebi qarTul enaze

1. redoqs-aqtiuri proteinebis konformaciuli da meqanizmuri aspeqtebis
kompleqsuri kvlevebi interfazuri voltametriis gafarToebuli meTodis
gamoyenebiT.

redoqs-aqtiuri proteinebi (cilebi) SesaZloa advilad iyvnen
gaaqtiurebuli mravalgvarad modificirebul eleqtrogamtar platformebze
(eleqtrodebze), alkanTioluri TviTawyobadi monoSreebis (firebis), an sxva
naxSirbardovani nanostruqturebis (mag., grafenis, nanomilakebis da sxva)
gamoyenebiT. amasTan, temperaturuli da maRali wnevis makontrolirebeli
blokebiT aRWurvili Tanamedrove voltamperuli teqnikis gamoyeneba,
nanostruqturebis sisqisa da Semadgenlobis Tanabari varirebis pirobebSi
saSualebas iZleva davadginoT ara marto eleqtronebis mimocvlis fizikuri
meqanizmebi, aramed gamovikvlioT interfazur zedapirebze maTi
imobilizaciisa da sxvadasxva organuli danamatebis garemoSi arsebobis roli
maT konformaciul stabilizaciasa Tu destabilizaciaSi [1-5]. Cvens mier
Seswavlili iyo cilebis garemo-pirobebis arsebiTi gavlenis sxvadasxva
semTxvevebi, kerZod: (a) erT-erTi modeluri cilis, azurinis,
nanostruqturebSi imobilizaciisa da misi garemocvis Semdgomi minisebr
mdgomareibaSi gadasvlis meqanizmuri gavlena organuli marilis qolin
dihidrogen fosfatis, zemaRali koncentraciabis gamoyenebis pirobebSi. Cven
pirvelebma gamovavlineT eleqtronis mimocvlis procesze minisebuli garemos
pirdapiri dinamikuri kontroli arsebiTad araergodiuli reJimis pirobebSi
[1,2]. (b) mioglobinis SemTxvevaSi, Cven gamovavlineT cilisa da alkanTioluri
monoSreebis specifikuri urTierTqmedebis arsebiTi roli, rogorc kinetikuri
reJimis Taviseburebaze (moreagire makromolekulis Tavisufali difuziisa an
misi zedapirze „CaWeris“ variantebi), ise mis struqturul stabilobaze, da
eleqtronis gadasvlis pirdapir SeuRlebaze ligandis (rkinis ionTan
koordinirebuli wylis molekulis, Fe(III/II)H2O) dinamikasTan. dadginda, rom
mioglobinis rogorc stabiloba, ise konformaciuli fleqsibiloba
korelaciaSi imyofeba koordinirebuli wylis Seqcevadi gadanacvlebis
(reorganizaciis) masStabebTan, da es ukanaskneli ganapirobebs eleqtronis
moZraobis siCqares [3,4]. (g) glukoz oqsidazis SemTxvevaSi, SeviswavleT



INST-105

Sesabamis nanomowyobilobaSa eleqtrodze mimagrebuli polimeriT
modificirebuli naxSirbadis nanomilakebis „pirdapiri kontaqti“ FAD
kofaqtorTan, cilis aqtiur centrSi uSualo SeRwevis gziT [5]. amasTan,
dadasturda protonebis gadaadgilebasTan SeuRlebuli ori eleqtronis
kvazi-erTdrouli mimocvlis meqanizmi. (d) biomimetikuri, oqros eleqtrodze
awyobili, L-cisteinis firebis SemTxvevaSi, romlebsac gaaCniaT unari
„CaiWiron“ spilenZi (II)-is ionebi [6] (amdenad ganixilebian, rogorc spilenZis
Semcveli cilebis [1,2] erTgvari modelebi), dadginda cisteinis firebis
minisebri garemis araergodiuli da arawrfivi gavlena eleqtronis mimocvlis
procesis fizikur maxasiaTeblebze, romelTa fizikuri buneba agreTve aris
ganxiluli warmodgenil moxsenebaSi.

literatura:

[1]. Khoshtariya D.E., Dolidze T.D.,  Shushanyan M., Davis K.L., Waldeck D.H., van Eldik R. (2010)
Proc. Natl. Acad. Sci. USA, v.107, 2757-2762. [2]. Khoshtariya D.E., Dolidze T.D., Tretyakova T.,
Waldeck D.H., van Eldik, R. (2013) Phys. Chem. Chem. Phys., v. 15, 16515-16526. [3]. Khoshtariya
D.E., Dolidze T.D., Shushanyan M., van Eldik R. (2014) J. Phys. Chem. B, v.118, 692-706. [4]. Dolidze
T.D., Shushanyan M.,  Khoshtariya D.E. (2015) J. Coord. Chem., vol. 68, 3164-3180. [5]. Liu Y.,
Dolidze T.D., Singhal S., Khoshtariya D.E., Wei J. (2015) J. Phys. Chem. C, v.119,14900-14910. [6].
Khoshtariya D.E., Dolidze T.D., Tretyakova T., van Eldik, R. (2015) J. Phys. D: Appl. Phys., v.48, Art.
255402 (11pp).
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gamoyenebiTi naxevradgamtaruli teqnologiebis samecniero-
kvleviTi instituti

1. samecniero erTeulis (departamenti, inxtituti, ganyofileba, laboratoria)
dasaxeleba: “gamoyenebiTi naxevradgamtaruli teqnologiebissamecniero-
kvleviTi instituti”
misamarTi: WavWavaZes gamz. 13, 0179, i. javaxiSvilis Tbilisis saxelmwifo

universitetis VIII korpusi, tel. 222 06 36, 555 40 38 42.

2. samecniero erTeulis xelmZRvaneli: doqtori zauri Waxnakia

3. samecniero erTeulis personaluri Semadgenloba:
direqtoris moadgile: kaxa Citaia

1. samecniero ganyofileba - samecniero sawarmoo kompleqsi (ssk)

“eleqtronuli teqnika”

# saxeli,
gvari

Aakad.
xarisxi

Tanamdeboba kvlevebis mimarTuleba

1 nina xuWua fiz.-maT.
mecn.

doqtori

ganyofilebis
gamge

kvlevebis saerTo
xelmZRvaneloba da Sedegebis

analizi
2 albert

tutunjiani
doqtori mTavari

mecnier
TanamSromeli

teqnologiuri kvlevebis
Catareba da Sedegebis analizi

3 marina
tigiSvili

doqtori ufrosi
mecnier

TanamSromeli

ionuri implantaciis
teqnologiis damuSaveba

4 tatiana
saxarova

doqtori ufrosi
mecnier

TanamSromeli

fotolitografia da qimiuri
teqnologiis damuSaveba

5 givi
kalandaZe

magistri ufrosi
mecnier

TanamSromeli

metalebis da dieleqtrikebis
dafenis teqnologiis

damuSaveba
6 leri

sanikiZe
magistri mecnier

TanamSromeli
metalebis da dieleqtrikebis

dafenis teqnologiis
damuSaveba

2. eleqtronuli da eleqtromeqanikuri sistemebis kvlevis ganyofileba

# saxeli,
gvari

Aakad.
xarisxi

Tanamdeboba kvlevebis mimarTuleba

1 revaz
melqaZe

doqtori ganyofilebis
gamge

kvlevebis saerTo
xelmZRvaneloba da Sedegebis

analizi
2 guram

ZuliaSvuli
magistri ufrosi

mecnier
TanamSromeli

programisti, kompiuteruli
uzrunvelyofa

3 nodar
uSveriZe

magistri mecnier
TanamSromeli

Eeleqtronuli
mowyobilobebis
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proeqtireba da testireba
4 gia

feraZe
magistri mecnier

TanamSromeli
axali n/g masalebis

teqnologiis  damuSaveba da
kvleva

5 Tamila
xelaSvili

magistri mecnier
TanamSromeli

n/g masalebis kvleva,
sakonstruqturo da

teqnologiuri dokumentaciis
damuSaveba

3. fotonebiT da radiaciiT stimulirebuli teqnologiebis ganyofileba

# saxeli,
gvari

Aakad.
xarisxi

Tanamdeboba kvlevebis mimarTuleba

1 zurab
jibuti

fiz.-maT.
mecn.

doqtori

ganyofilebis
gamge

kvlevebis saerTo xelmZRvaneloba
da Sedegebis analizi

2 nugzar
doliZe

fiz.-maT.
mecn.

doqtori

mTavari
mecnier

TanamSromeli

stimulirebuli teqnologiebis
damuSaveba da kvleva

3 zurab
kapanaZe

doqtori ufrosi
mecnier

TanamSromeli

n/g masalebis optikuri
parametrebis kvleva

I. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis

gegmiT Sesrulebuli samecniero-kvleviTi proeqtebi

(exeba samecniero-kvleviT institutebs)

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis dargisa
da samecniero mimarTulebis

miTiTebiT

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1 iw gamosxivebis fotodeteqtorebi
modificirebuli siliciumis

safuZvelze.

fiz.-maT.mecn.
doqtori nina xuWua.

doqtori m.
tigiSvili, doqtori
n. gafiSvili,
doqtori a.
tutunjiani,
doqtori

t.saxarova, fiz.-
maT. mecn. doqtori
z. jibuti, fiz.-maT.
mecn. doqtori n.
doliZe.

2016 wels miRebulia ganmazogadebeli Sedegebi mokletalRovan iw diapazonSi

fotomgrZnobiarobis mqone diodebis SeqmnaSi originaluri meTodikiT - n-tipis
siliciumis boriT legirebis gziT.
Seswavlilia amosavali masalebi fuZeSris gansxvavebuli kuTri winaaRmdegobiT

(70 da 10 omi•sm) da, agreTve, SOI struqturebi.
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naCvenebia, rom fotomgrZnobiarobis speqtrebi damokidebulia implantaciis

reJimebisa da Semdgomi gamowvisgan.
dadgenilia, rom fotogamoZaxili ganpirobebulia implantaciisa da gamowvis
procesebisas ganfenili defeqtebis warmoqmniT monokristaluri siliciumis

zedapirTan mimdebare daZabul fenaSi.
praqtikuli TvalsazrisiT, deteqtorebSi gaJonvis denebis Sesamcireblad

mizanSewonilia gamoviyenoT nimuSebi kuTri winaaRmdegobiT aranaklebi 70 omi•sm.
SerCeuli SOI struqtura, rogorc navaraudebi iyo, SeiZleba gamoyenebul iqnas iw

madeteqtirebeli matricis asagebad.
uaxloes perspeqtivaSi - SOI safuZvelze iw matricebis Semdgomi damuSaveba da
axali masalis Seqmna germaniumis ionebiT implantirebuli siliciumis

gamoyenebiT.

2 iw da ui gamosxivebis
fotodeteqtorebi A3B5

SenaerTebis safuZvelze

doqtori z.
Waxnakia.

fiz.-maT.mecn.
doqtori n. xuWua,
doqtori a.
tutunjiani,
doqtori t.
saxarova, fiz.-
maT.mecn. doqtori
n. doliZe, fiz.-
maT.mecn. doqtori
z. jibuti, mecn.Tan.
m. qsaverieva,
mecn.Tan. l.
sanikiZe.

2016 wels damuSavebulia InP/InGaAs heterostruqturebis safuZvelze p-i-n
diodebis axali teqnologia mokletalRovan iw areSi fotomgrZnobiare

xelsawyoebis misaRebad da gamokvleulia maTi eleqtruli da optikuri Tvisebebi.
naCvenebia, rom fotogamoZaxils aqvs adgili talRaTa sigrZeebis 75-1,7 mkm

intervalSi.
SemoTavazebulia epitaqsiuri struqturebis koreqtirebuli arqiteqtura,
romelic gamoiyeneba iw piqseluri matricis Sesaqmnelad elementebis ricxviT

aranaklebi 32x32.
damuSavebulia tranzistorebisa da diodebis miRebis teqnologia erTerT

yvelaze perspeqtiuli masalis - ALGaN/GaN heterostruqturebis - safuZvelze.
naCvenebia, rom tranzistorebisa da diodebis parametrebi statikur reJimSi

Tanamedrove monacemebis donezea.
garda amisa, rogorc mosalodneli iyo, masalas axasiaTebs didi

fotomgrZnobiaroba ui diapazonSi (190-400 nm).
mocemuli Sedegebis analizi metyvelebs am samuSaoTa gagrZelebis

aucileblobaze, rac asaxulia kidec 2017 wlis Tematur gegmaSi.
Sedegebi iqneba gamoqveynebuli.

3 maionebeli gamosxivebis
sensorebi naxevargamtaruli
masalebis safuZvelze.

doqtori revaz
melqaZe.

doqtori T.
makalaTia,
doqtori n.
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gafiSvili, mecn.
Tan. g. kalandaZe.
mecn. Tan. T.
xelaSvili
mecn. Tan. g. feraZe
magistri n.
uSveriZe

2016 wels damuSavebuli iyo Si da epitaqsiuri GaAs masalebis safuZvelze

maionebeli gamosxivebis deteqtirebis teqnologia.
naCvenebi iyo, rom Si fuZeSreSi B10 ionebis implantaciiT Semdgomi gamowviT

erTdroulad miiReba konvertoric da diodic, xolo epitaqsiur GaAs-Si B10

implantaciiT gamowvis gareSe - mxolod konvertori.
miRebuldiodebSi, romelTa zomebia:  Si-Tvis 10x10 mmxmm,  5x5 mmxmm, xolo GaAs-Tvis

- 2,7x2,7 mmxmm, gaJonvis denebi Seadgendnen 180 mka, 40 mka da 100 na Sesabamisad.
dadgenili iyo, rom diodebis maxasiaTeblebi rentgenis sxivebis zemoqmedebis

Sedegad ar ganicdian degradacias.
miRweuli Sedegebi metyvelebs am samuSaoTa gagrZelebis aucileblobaze.
Sedegebi iqneba gamoqveynebuli.

4 sxvadasxva daniSnulebis
TviTmowesrigebuli
nanoforovani aluminis oqsidis
miReba.

doqtori t.
saxarova.

doqtori a.
tutunjiani

nanoforovani aluminis oqsidis misaRebad adre Catarebul samuSaoTa Sedegad,
gaxda naTeli, rom saWiroa TviT aluminis zedapiris momzadebis Semdgomi

optimizacia da, agreTve, anodizaciis procesebis Catarebis kontrolis

srulyofa, kerZod, procesis Catarebis temperaturis avtomaturi damWeri.
SemdgomSi igegmeba anodizaciis orsafexuriani meTodis mosinjva, rac
savaraudoT SesaZlebels gaxdis forebis zomebis Semcirebas da miRebuli

struqturis mowesrigebas.

5 mesame jgufis elementebis
nitridebis formirebis
dabaltemperaturuli
teqnologiebis damuSaveba,
fotonuri gamowvis
meqanizmebis kvleva.

doqtori n. doliZe doqtori z. jibuti
doqtori z. kapanaZe

2016 wels gagrZelda AlN-is da GaN–is firebis safironis fuZeSrezeformireba da

teqnologiuri reJimebis SerCeva. miRebulia AlN-is da GaN–is firebi

teqnologiuri procesis sxvadasxva reJimebSi. eleqtrofizikuri da optikuri
parametrebis gazomvebis saSualebiT SerCeul iqna formirebisa da fotonuri

gamowvis optimaluri reJimebi maRali xarisxis firebis misaRebad.
miRebuli nitridebis sxvadasxva minareviT legirebis Semdeg yvelaze ufro
saintereso Sedegebi mogvca galiumis nitridis formirebis procesSi rkiniT
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legirebam – rogorc literaturidan aris cnobili mesame jgufis elementebis

nitridebi upiratesad n-tipis gamtareblobis miiReba. p-tipis gamtareblobis

miReba gaZnelebulia da teqnologiurad mniSvnelovan problemas warmoadgens.
Cvens mier Catarebuli GaN–is rkiniT legirebis Semdgom yvela nimuSi aCvenebs p-
tipis gamtareblobas, rac garkveul siaxles warmoadgens.

II. 1. publikaciebi:
a) saqarTveloSi

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1
2
3

n.doliZe. nanoteqnologiebi

biomedicinaSi.
2016

sagamomcemlo
saxli “teqnikuri
universiteti”.

142 gv. (stu

biblioTeka,
Sifri 615.47 (02).

saxelmZRvaneloSi mocemulia biomedicinaSi nanoteqnologiebis gamoyenebis

Tanamedrove mdgomareoba da perspeqtivebi. aRwerilia nanotenologiebis

ganviTarebis istoria uxsovari droidan dRemde. ganxilulia bunebaSi

arsebuli nanoefeqtebi da maTi xelovnuri analogebis Seqmnis SesaZleblobebi.
mocemulia bioteqnologiis safuZvlebi, warmoebis zogadi sqemebi magaliTebiT.
saxelmZRvanelo moicavs Tanamedrove genuri inJineriis safuZvelze Seqmnili
bioteqnologiuri meTodebis aRweras da am meTodebis praqtikuli gamoyenebis

magaliTebs. ganxilulia genuri inJineriis dadebiTi da uaryofiTi mxareebi.
didi nawili eZRvneba nanomedicinasa da bioteqnologiuri nanosistemebis

aRweras, bunebis imitirebas – dezoqsiribonukleinis mJavas (dnm)
molekulebisgan sxvadasxva nakeTobebis, nanomanqanebis, Cipebis da a.S. Seqmnas da

maT gamoyenebas adamianTa yofacxovrebaSi. vrcladaa ganxiluli adamianis

genomi saerTod, qromosomaSi dnm-s wyoba, genis daniSnuleba, funqcia da misi

roli TaobaTa cvlaSi. mkafiodaa warmodgenili biomedicinaSi

nanoteqnologiebis gamoyenebis socialur-eTikuri sakiTxebi, am sakiTxebisadmi
sazogadoebis damokidebuleba, gamoyenebis riskebi da sargebeli.

saxelmZRvanelo gankuTvnilia samedicino fizikis studentebisTvis. igi aseve
sasargeblo iqneba specialistebisa da yvela am sferoSi dasaqmebuli

pirebisTvis.

statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebu-
lis dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1

2

a.mikirtiCiani,
a. tutunjiani

mravalmiznobrivi
mobiluri
zonduri

mowyobiloba,
GEORGIAN
ENGENEERING
NEWS

N3 (vol.79),
2016

saqarTvelo gv. 32-34
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statiaSi ganxilulia portatuli, mravalmiznobrivi mobiluri zonduri
mowyobilobebis konstruqcia da damuSavebuli seriis SesaZleblobebi,
romlebic saSualebas iZleva Catardes mikroeleqtronuli xelsawyoebis
ZiriTadi parametrebis eqspres kontroli statikur reJimSi.

II. 2. publikaciebi:
b) ucxoeTSi

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1
2
3
4
5

A.Bibilashvili,
N.Dolidze,
R.Gulyaev,
Z.Jibuti,
G.Skhiladze

Low-Temperature
Method of
Formation of
Group III Nitride
(GaN, AlN)

#14 J. Nano Studies,
2016.

naSromSi naCvenebia GaN da AlN nanofirebis SedarebiTdabaltemperaturebze (300-
7000С) miRebis SesaZlebloba azotis atmosferoSi galiumisa da aluminis
magnetronuli gafrqvevis meTodiT ultraiisferi sinaTlis TanxlebiT da

Semdgomi impulsuri–fotonuri gamowvis saSualebiT. naCvenebia, rom impulsuri–
fotonuri gamowva Tavdapirvelad amorful galiumisa da aluminis nitridSi

ayalibebs polikristalur CanarTebs.
nitridis legireba warmoebs formirebis procesSi ultraiisferi sinaTlis

TanxlebiT. rkiniT legirebuli nitridis firebis formirebis Semdeg, minarevis
aqtivaciisa da kristalizebis xarisxis gasaumjobeseblad tardeba impulsuri–
fotonuri gamowva safenis mxridan. amasTan, rkiniT legirebuli galiumis

nitridi avlens p–tipis gamtareblobas.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1
2
3

L. Jibuti,
Z. Jibuti,
R.Melkadze.

The original method for studying
optical properties of semiconductor

materials and structures and the setup
"Polychromator»

4th International Conference
“Nanotechnologies” (NANO –
2016), 24-27 October,Tbilisi,

Georgia

naxevargamtaruli masalebisa da struqturebis optikuri Tvisebebis kvlevis

originaluri meTodi da xelsawyo - „poliqromatori“ .
mikroeleqtronikis teqnologiebis SemuSavebisas, naxevargamtaruli

masalebisa da maT bazaze Seqmnili xelsawyoebis fizikuri Tvisebebis kvlevaSi ,
sxva meTodebTan erTad mniSvnelovan rols TamaSobs optikuri meTodebi.
Seudarebelia am meTodebis mniSvneloba optoeleqtronuli xelsawyoebisa da
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sxvadasxva tipis eleqtromagnituri talRebis sensorebis fizikuri Tvisebebis

Seswavlisas. gazomvis optikuri meTodebi gansakuTrebiT qmediTi da efeqturi

aRmoCnda nanoteqnologiuri masalebis gamoCenis pirobebSi, radgan ar moiTxoven

nivTierebaze Zlier zemoqmedebas da mis struqturul Tundac lokalur rRvevas.
rac ganapirobebs udides interess gazomvebis axali optikuri meTodebis

SemuSavebisadmi. Cvens mier Seqmnilia xelawyo „poliqromatori“ - rogorc
naxevargamtaruli masalebisa da struqturebis optikuri Tvisebebis

Semswavleli axali mowyobiloba. am xelsawyoSi optikuri filtrebis

Tanmimdevruli cvlilebis gziT 200 – 4100nm optikur diapazonSi gamovyofbT
eleqtromagnituri gamosxivebis paketebs da vikvlevT Sesaswavli struqturebis

magaliTad fotosensorebis fotomgrZnobiarobas, ara erTi talRis sigrZis

aramed speqtraluri paketebis mimarT. aRmoCnda, rom rig speqtralur diapazonSi
poliqromatorisa da monoqromatoris saSualebiT gadaRebuli

fotomgrZnobiarobi principulad gansxvavebulia. Cveni azriT SemoTavazebuli

xelsawyo da kvlevis meTodi xsnis Tanamedrove eleqtronikis masalebis,
struqturebisa da maT bazaze Seqmnili xelsawyoebis fizikuri Tvisebebis

Seswavlis axal SesaZleblobebs.

1
2
3
4
5

A.Bibilashvili,
N.Dolidze,
R.Gulyaev,
Z.Jibuti,
G.Skhiladze.

LOW-TEMPERATURE METHOD
OF FORMATION OF GROUP III
NITRIDE (GaN, AlN) NANOFILMS.

4th International Conference
“Nanotechnologies”, October, 24-
27, Tbilisi, Georgia. “Nano-2016”

naSromSi naCvenebia GaN da AlN nanofirebis SedarebiT dabal temperaturebze (300-
7000С) miRebis SesaZlebloba azotis atmosferoSi galiumisa da aluminis
magnetronuli gafrqvevis meTodiT ultraiisferi sinaTlis TanxlebiT da

Semdgomi impulsuri–fotonuri gamowvis saSualebiT. naCvenebia, rom impulsuri–
fotonuri gamowva Tavdapirvelad amorful galiumisa da aluminis nitridSi

ayalibebs polikristalur CanarTebs.
nitridis legireba swarmoebs formirebis procesSi ultraiisferi sinaTlis

TanxlebiT. rkiniT legirebuli nitridis firebis formirebis Semdeg, minarevis
aqtivaciisa da kristalizebis xarisxis gasaumjobeseblad tardeba impulsuri–
fotonuri gamowva safenis mxridan. amasTan, rkiniTlegirebuli galiumis nitridi

avlens p–tipis gamtareblobas.
1
2
3

T. pavliaSvili,
a. tutunjiani,
g. cercvaZe

siliciumis dioqsidis
mezaforovani afskebis

sinTezi zol-gel
teqnologiis gamoyenebiT

saerTaSoriso

konferencia "Nano-2016", 24-
27 oqtomberi, Tbilisi,
saqarTvelo, 2016, stu
programa, gv. 19.

warmodgenil statiaSi Seswavlilia siliciumis dioqsidis (SiO2) afskebis
sinTezi dafuZnebuli zol-gel teqnologiaze. sawyis reagentebad SerCeuli
iyo tetraetoqsisilani, eTilisa da buTilis spirti, xolo katalizatorad -
marilmJava. afskebis formireba warmoebda 40, 60 da 100 mm diametris, xvreluri
gamtareblobis mqone siliciumis firfitebze. afskebis dafena xdeboda
centrifugirebis meTodiT oTaxis temperaturaze. afskebis identifikaciisTvis
gamoiyeneboda optikuri iw speqtroskopia (speqtrofotometri „Specord“),
xolo forianobis Sesaswavlad optikuri (Leitz ERGOLUX) da eleqtronuli
transmisiuri mikroskopia (Jem100-Sx). miRebuli iyo araregularuli
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mezaforovani afskebi, romelSic forebi Tanabrad iyo ganawilebuli afskis
mTel moculobaSi.
mezaforovani afskebis misaRebad gamocdili iqna e.w. templaturi meTodi.
templatad SerCeuli iyo polivinilis spirti (pvs). eqsperimentebma gviCvena,
rom pvs-is procentuli raodenobis zrdasTan erTad izrdeboda afskis
forianoba. 4% pvs-is gamoyenebis SemTxvevaSi afskebs gaaCndaT maqsimaluri
forianoba.
forovani SiO2-is afskebis gamoyeneba SesaZlebelia axali
nanostruqturirebuli masalebis da organul-araorganuli afskebis misaRebad.

1
2
3
4
5

T. pavliaSvili,
a. tutunjiani,
m. janjalia,
z. axvlediani,
g. cercvaZe

siliciumis dioqsidis
nanonawilakebis nukleacia
tetraetoqsisilanis afskis
warmomqmnel xsnarSi
saerTaSoriso

konferencia "Nano-2016", 24-
27 oqtomberi, Tbilisi,
saqarTvelo, 2016, stu
programa, gv. 19.

warmodgenil statiaSi ganixileba siliciumis dioqsidis nanonawilakebis
nukleaciis procesi gadajerebul tetraetoqsisilanis (teosi) xsnarSi.
momzadebuli iyo ori xsnari: 1. teosi eTilis spirtTan erTad da 2. teosis,
buTilisa da izopropilis spirtiani xsnari. afskebis formireba xdeboda
centrifugirebis meTodiT da Semdgomi Termuli gamowviT. miRebuli afskebis
kvlevisTvis gamoyenebuli iyo optikuri iw speqtroskopia, optikuri da
eleqtronuli transmisuli mikroskopia. eqsperimentebma gviCvena, rom pirveli
xsnaris gamoyenebis SemTxvevaSi warmoiqmneboda sferoiduli nanonawilakebi,
gansazRvruli 5-50 nm diapazoniT, xolo meore xsnaris gamoyeneba saSualebas
iZleoda migveRo sferoidulis garda romboedruli, elifsoiduri da
kvadratuli formis nawilakebi.
gansazRvruli iyo nawilakebis ganawileba afskSi zomebis mixedviT da agebuli
iqna Sesabamisi histogramebi.
ganisazRvra siliciumis dioqsidis nanonawilakebis gamoyenebis perspeqtivebi
medicinaSi da bioteqnologiaSi.

b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1
2
3

T. pavliaSvili,
a. tutunjiani,
g. cercvaZe

siliciumis dioqsidis
mezaforovani afskebis
sinTezi

.

dsT qveynebis meoTxe
saerTaSoriso

konferencia "Золь-гель
2016", q. erevani, somxeTi,
19-23 seqtemberi 2016

siliciumis dioqsidis afskebis misaRebad gamoyenebuli iyo
tetraetoqsisilanis (teosi) da eTilis spirtis xsnari. afskebis dafena
warmoebda xvreluri gamtareblobis mqone firfitebze centrifugirebis
meTodiT oTaxis temperaturaze, Semdgomi Termuli gamowviT. afskebis
forianobis xarisxis Sesaswavlad gamoiyeneboda optikuri da transmisiuri
eleqtronuli mikroskopia. miRebuli iqna araregularuli mezaforovani
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sistema, romelSic forebi Tanabrad iyo ganawilebuli afskis mTel
moculobaSi. mezaforebis zomebi iyo 10-50 nm-mde.
gamocdili iyo templaturi meTodiT SiO2 afskebis miRebis SesaZlebloba.


