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avtorisagan 

 
wignSi warmodgenili samecniro-popularuli sta-

tiebi sxvadasxva dros internet gazeT „maswavlebelSi“ 
daibeWda. Semdeg survili gamiCnda erT wignad Semekriba 
da gamomeca. rac ki weria, yvelaferi qimias Seexeba, yve-
laferi qimiasTanaa kavSirSi. oRond... popularuli da 
saxaliso eniT aris dawerili. ai, iseTiT qimiis yvelaze 
moZule adamianmac, rom ver daanebos kiTxvas Tavi.  

werisas Cemi survili es iyo, ramdenad SevZeli da 
gamomivida ar vici. yvela statia erTi amosunTqviT 
aris dawerili. zogierTi ki iseTia, ZilSi rom ar mo-
masvena, gamaRviZa da Tavi damawerina. 

erTma megobarma miTxra, ra aris, ra yvelafers qi-
mias ukavSirebo. arada, rodesac bolomde vkiTxulob, 
Semdeg Temebs Seni statiebidan raRac multiplikaci-
ur filmebad warmovidgen da vxvdebi, rom marTlac qi-
mia Cans yvelgano.  

Cemi mizanic es aris, daganaxoT, rom qimia Cvens 
irgvlivaa da cxovrebis Semadgeneli nawilia. waikiT-
xeT da Tavad darwmundiT. 

es wigni yvelas gamoadgeba, moswavleebsac, maswav-
leblebsac da maT, visac qimia ainteresebT.  

me kidev imaTac minda waikiTxon, visac qimia ar uy-
vars... iqneb azri Seicvalon masze?... 
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redaqtorisgan 

 
 `mxolod suli aqcevs Tixas Tavisi SexebiT adamianad~ 

sent-egziuperi 
 
wavikiTxe qeTevan kupataZis wigni `siyvaruli qi-

miaa?!~. mimaCnia, rom gamorCeuli naSromis wakiTxvis 
siamovneba mergo. ver vityvi, romeli Janris nawarmoe-
bia. erTi SexedviT, samecniero-popularulia, sadac 
misawvdomad da sainteresodaa gadmocemuli Tanamed-
rove qimiisa Tu qimiis istoriis sakiTxebi. meore mxriv, 
wignSi qarTuli poeziis imdeni margalitia mimobneu-
li, ramdenic zogierT literaturul naSromSic ar 
Semxvedria. mesame-wigni Rirsebis grZnobis Semxsenebe-
licaa mkiTxvelisTvis. 

darwmunebuli var, am wignis mkiTxveli mraval-
ricxovani iqneba, magram, Cemi azriT, axalgazrdebi gan-
sakuTrebiT mogebuli darCebian misi gacnobiT- amas is 
ganapirobebs, rom profesor qeTevan kupataZes ara 
mxolod kalami uWris, aramed uaRresad kvalificiuri 
pedagogicaa (Tu raime gansakuTrebiT sWirdeba dRes 
saqarTvelos, gamocdili da Rirseuli maswavleble-
bia!).  

ar gamovricxav, rom am naSromis gacnobam araerT 
moswavles gauCinos qimikosad gaxdomis survili. ase 
rom, sxva mraval RirsebasTan erTad qeTevanis naSromi 
profesiul orientaciaSic daexmareba Cvens moswavle-
ebs. 

gansakuTrebiT gamaxalisa avtoris damokidebu-
lebam alqimiis mimarT, sadac informacia da msubuqi 
iumori organuladaa Serwymuli. gamaxsenda alqimiis 
herman heseseuli Sefaseba: `alqimiis gamarTleba mainc 
SeiZleba, bolos da bolos misgan xom qimia iSva~. 

calke aRniSvnis da mowonebis Rirsia is Tavankara 
qarTuli, romliTac mwerali mkiTxvels esaubreba. 

rac mTavaria, wigni gaJRenTilia siyvaruliT, ime-
diTa da sikeTiT. es ki erTaderTi Zalaa, romelsac xe-
lewifeba win aRudges gulcivobis, Surisa da borote-
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bis im sazarel monstrs, romelic SemarTulia kacob-
riobis Sesamusrad da romlis momakvdinebeli sunTqva 
jer kidev did galaktions zaravda: 

`didi sicive, 
kosmiuri sicive modis~ 
dasasrul, epigrafad moyvanil egziuperis sit-

yvebis perifrazirebis uflebas mivcem Tavs- mxolod 
Rrma codniTa da didi siyvaruliT dawerili wigni SeZ-
ravs mkiTxvelis suls. 

 
qimiis mecnierebaTa doqtori. 

profesori mixeil gverdwiTeli 
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siyvaruli qimiaa? 

 
`Sen TviTon wadi, me aqedan aRar mivdivar. magram 

es raa? SuSa Cemi trfialis xelSi! maS sawamlavma mou-
Ro mas udrood bolo? xarbo, sul Sesvi? me ki wveTic 
ar damitove, rom me davexsen. iqneb bedze sawamlavi 
aqvs SerCenili da is momakvdens”... es Seqspiris gmiris- 
julietas sityvebia sikvdilis win, rom warmoTqva. igi-
ve grZnobaze werda Sandor petefic, rodesac leqss iw-
yebda `miyvarxar Zlier, Zlier, rac gadis dro da xa-
ni~... galaktioni ambobda, `CaawyveT rigSi cameti tyvia, 
cametjer unda movikla Tavi~-o. remarki gvirCevda, ar 
damaloT siyvaruli, arc bevri ifiqroT, arc analizi 
daiwyoT da nurc momaval arasasurvel Sedegebs warmo-
idgenTo. ubralod, adeqiT da yvelaferi gaamxileTo. 

sul axlaxan erT-erT gverdze amokiTxuli ambavi 
gamaxsenda siyvarulis saocar istoriaze. meore msof-
lio omis periodSi gaucvniaT erTmaneTi 15 wlis biWs 
da 14 wlis gogonas. cud adgilas gaucvniaT erTmane-
Ti... sakoncentracio banakSi da miuxedavad imisa, rom 
iq siyvarulis arc dro iyo da arc adgili, erTmaneTi 
mainc SehyvarebiaT. bedma ise ineba, rom orives sxvadas-
xvanairad dauRwevia Tavi saSineli adgilisTvis, mag-
ram maTi gzebi gayrila. Semdeg orives Tavisi ojaxi da 
Svilebi hyolia, magram is raRac ucnauri grZnoba ar 
asvenebdaT Turme mTeli cxovrebis ganmavlobaSi da 
moxucebulobaSi kvlav upoviaT erTmaneTi da mxolod 
didxans sicocxlesRa natrobeno, rom dakarguli wle-
bi ainazRauron... 

diax, msgavsi istoriebi da am grZnobaze dawerili 
udidesi adamianebis naazrevi dausruleblad SegviZ-
lia moviSvelioT. siyvarulis saxeliT dauweriaT poe-
turi Sedevrebi, SeuqmniaT mxatvruli tiloebi, tarie-
liviT utiriaT, aTasgvari gmiroba CaudeniaT, sisule-
leebic blomad ukeTebiaT, sicocxle gauwiriaT bo-
los da bolos. ... da nu ityviT, es yvelaferi qimiis ga-
mo xdeboda Turme. oRond adamianebma amis Sesaxeb ar 
ician, an vis ainteresebs am dros Tavis tvinSi ra tipis 



 8 

reaqciebi mimdinareobs. ai, Zveli iaponeli da Cineli 
swavlulebi ki kargad uwyodnen amis Sesaxeb. mTeli Te-
oriac ki hqoniaT Seqmnili im qimiur stadiebze, rasac 
Tavis tvini ganicdis am dros. amerikeli mecnieri he-
len fiSeri dainteresda am TeoriiT da mTeli kvleva 
Caatara. aRmoCnda, rom romantiuli siyvarulis Seg-
rZnebas erTi ubralo qimiuri reaqcia gvaiZulebs, rom-
lis produqtic nivTiereba 2-fenileTilaminia, igive 
dofamini. swored misi damsaxurebaa mTeli es emociu-
ri aurzauri Cvens TavSi. 

 
martivi nivTierebaa, magram ra grZnobebs iwvevs. 

sxvaTa Soris, 100g Sokoladi daaxloebiT 600mg am niv-
Tierebas Seicavs. 

`siyvarulsa malva undao~... naTqvamia. aq isic igu-
lisxmeba, rom gafrTxileba undao, Zalian saTuTiao. 
iqneb imitom, rom 2-fenileTilamini Zalian kargad iS-
leba ferment monoaminooqsigenazas meSveobiT da mar-
Tlac rom gasafrTxilebeli nivTierebaa. mecnierebis 
azriT, es organizmis TavdacviTi meqanizmia, radgan aba 
warmoidgineT, gansakuTrebiT upasuxo siyvarulis Sem-
TxvevaSi, warmoqmnili 2-fenileTilamini didi xnis gan-
mavlobaSi rom ar daiSalos da piriqiT sinTezi ganag-
rZos, ra daemarTeba adamians? amdeni amociisgan kargi 
araferi. Tumca, kvlevebma isic aCvenes, rom es nivTie-
reba stabilurad gamomuSavdeba daaxloebiT 12-17 Tve. 

Semdegi `damnaSaveni~, romlebic TavSi `areulo-
bas~ iwveven da hipofizi gamoimuSavebs-endorfinebi 
(`sixarulis hormonebi~) arian. siyvarulis grZnobis 
gamyarebaze pasuximgebloba swored maT auRiaT Tavis 
Tavze. rogorc zogierTi mecnieri xumrobiT uwodebs- 
saimedo urTierTobis molekulebi. qimiuri bunebiT 
isini peptidebs warmoadgenen, anu cilovani nivTiere-
bebia. maTi moqmedeba analgetikebis (tkivilgamayuCeb-
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lebis) msgavsia. garda amisa, eiforiis mdgomareobaSi 
amyofeben adamians da Seyvarebuli adamianebi etyoba 
maTi zegavleniT uCveneben trfobis obieqts `saqmeni 
sagmironia~-s an sulac Secdomas Secdomaze uSveben. 
sxvaTa Soris, isini karg mexsierebaze da momatebul 
Sromisunarianobazec yofilan pasuxismgebelni. siyva-
rulSi endorfinebs Soris yvelaze aqtiuri β-endor-
finia, romelic 31 aminomJavuri naSTisgan Sedgeba. 

 

NH2 _ Tyr _ Gly _ Gly _ Phe _ Met _ Thr _ Ser _ Glu _ Lys _ Ser 
_ Gln _ Thr _ Pro _ Leu _ Val _ Thr _ Leu _ Phe _ Lys _ Asn _ 
Ala _ Ile _ Ile _ Lys _ His _ Lys _ Lys _ Gly _ Gln _ COOH 

 

peptiduri hormonebis warmomadgeneli oqsito-
cini hipoTalamusSi sinTezirdeba. mxolod cxra ami-
nomJavur naSTs da disulfidur xidaks Seicavs. misi 
aRnagoba 1953 wels frangma mecnierma de vinium daad-
gina. Turme oqsitocini (gansakuTrebiT qalbatonebSi) 
erTgulebis grZnobazea pasuxismgebeli. 

 
Tumca, siyvaruls tanjvac axlavs Tano. gansakuT-

rebiT pirvel xanebSio, roca araferi garkveuli ar 
ariso. undoblobac axlavso Turme. ase ar sjeroda 
julietas satrfos sityvebis da sTxovda, mTvares nu 
ificeb, raime ufro saimedo Semomficeo: `o, meryev 
mTvares nu ficulob, igi mudam Tve Ralatobs Tavis 
mrgval saxes da Seni trfobac im mTvaris msgavsad cva-
lebadi nu Seiqmneba~. tanjvis, undoblobis da mTeli am 
uaryofiTi emociebis mizezi - serotoninia-siamovne-
bis hormoni. ufro swored, mizezi am dros misi sinTe-
zis mkveTrad Semcireba yofila (Tumca, xom SeiZleba 
garedan miveSveloT organizms? Savi, mware Sokoladi 
serotoninis namdvili sabadoa). samagierod, sapasuxod 
adrenalinis gamosvla Zlierdeba da es sabralo Seyva-
rebulic xan ubeduria da xan dafrinavs. yvelaze sain-
tereso ki is aris, rom TviTonac ar icis ratom. 
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yvela es nivTiereba kidev erT rameSia `damnaSave~. 
`vardisfer saTvaleebs~ Cuqnis xolme adamianebs. swo-
red am saTvaleebis wyalobiT trfobis sagani yvelaze, 
yvelaze, yvelaze.... kargia. Tumca, zogjer isec xdeba, 
rom rogorc ki yvelaferi Zvelebur ritms ubrundeba, 
saTvale sadRac qreba da adamianebs ukvirT xolme, es 
Cemi trfobis sagani ase ucbad ram Secvalao. sinamdvi-
leSi ki swored aseTi giyvardaT, oRond qimiis mier na-
boZebi `vardisferi saTvaliT~ nakls ver amCnevdiT. 

siyvaruli poeziaSi gulTan asocirdeba: `guls rad 
miklav, me sicocxle jer ar damimTavrebia, me xom guliT 
vixedebi, guli Cemi Tvalebia~, an kidev, rogorc vaJa wer-
da: `Senma survilma damlia, Senze fiqrma da sevdama, Sors 
wasvlam, xSirad gayrama, gulis TvalebiT xedvama~. aris 
ki guli raime kavSirSi siyvarulTan? warmoidgineT rom 
ara, ufro Tirkmelzeda jirkvalia pirdapir dakavSire-
buli (adrenlinis sinTezis adgili). guli ki ubralod 
adrenalinis zegavleniT momatebul feTqvas iwyebs da 
pulsi mZafrdeba, sul es aris. zogierTi amas siyvarulis 
ritms uwodebs, Tumca zustad igive ritmia, rodesac 
adamians an ramis eSinia, an nerviulobs. 

amerikis erT-erTi universitetis mkvlevarebi im 
daskvnamde mividnen, rom zemoT aRwerili qimiuri meqa-
nizmis kaskadi srulfasovnad (anu yvelaze mZafrad) 
mxolod erTxel SeiZleba datrialdes. amiT mecnie-
rebs imis Tqma surT, rom adamians WeSmariti namdvili 
siyvaruliT mxolod erTxel SeiZleba uyvardeso. ami-
tom, misi mizania `is~ ipovos, visTanac mTeli es qimia 
yvelaze mZafri iqnebao. oRond ai, moZebnis procesSi 
qimia samwuxarod veravis exmareba Turme. keTili ine-
beT da `is erTi da ganumeorebeli~ TviTonve ipoveTo-
xumroben mecnierebi.  

manamde ki... manamde erT dResac `mas~ dainaxav... da 
ise, sul rom ar SegekiTxeba reaqciaTa cikli daiwyeba. 
rogorc ki dofaminis pirveli, sul mcire ulufa war-
moiqmneba, fiqrs iwyeb maSinve... `masze~ iwyeb fiqrs.  

yvelaferi fiqriT iwyeba... 
 `fiqri usazRvroa, viTa samyaro~ (vaJa). 
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momklavs me uSenoba... 

 
ara, ar vxumrob, umisoba marTla momklavs. jer 

dardi Semomawveba, xSirad daviRlebi da veRar daviZi-
neb. sifermkrTale Semomepareba, sunTqva amiCqardeba 
da kunTebi damisustdeba. wneva dabla damecema da SeiZ-
leba gulis ariTmiasac gamovkra xeli. imuniteti dami-
susteba da Tu Tavs droze ar mivxede, xvdebiT albaT 
es yvelaferi riTic dasruldeba.  

Tumca, igive SeiZleba Tqvenc dagemuqroT. ara, ar 
vxumrob, umisoba Tqvenc marTla mogklavT.  

uZvelesi droidan aris cnobili. qemeias mimdeva-
ri egvipteli qurumebi mas planeta marss adarebdnen. 
ferumi, Cveneburad rkinas eZaxian da umisoba yvelas 
mogvklavs. 

adamianis organizmSi iseTi cilebis Semadgenlo-
baSi Sedis, rogoric hemoglobini da mioglobinia. he-
moglobini rTul organul jgufs Seicavs, romelsac 
hemi ewodeba. rkinis ioni swored hemTan (hemi aseve 
iseT specifikur fermentebSi gvxvdeba, rogoric ci-
toqromebia) aris dakavSirebuli. hemoglobins Jangba-
di gadaaqvs da mTel organizmSi anawilebs. ukan ki me-
tabolizmis Sedegad warmoqmnili endogenuri naxSi-
rorJangi da wyalbadis ionebi moaqvs, romelsac amo-
sunTqul haerTan erTad vemSvidobebiT. mioglobini 
kunTis cilaa. is aseve ikavSirebs Jangbads, oRond mas 
maragis saxiT inaxavs. 

rkinas specifikuri cila feritinic Seicavs. is 
rkinis ionebis samarago funqcias asrulebs.  

aluminis Semdeg, rkina dedamiwaze yvelaze gav-
rcelebuli metalia. Tavisufali saxiT iSviaTad 
gvxvdeba. ZiriTadad madnebis da mineralebis saxiTaa 
gavrcelebuli. esenia, oqsidebi, karbonatebi, sulfi-
debi, sulfatebi, silikatebi. samrewvelo mniSvnelo-
bis rkinis madnebia: magnetiti (magnituri rkinaqva 
Fe3O4), hematiti ( wiTeli rkinaqva Fe2O3), limoniti (mura 
rkinaqva 2Fe2O3·3H2O), sideriti (rkinis Spati FeCO3), pi-
riti (rkinis almadani FeS2). zogierTi mineraluri wya-
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li rkinas sulfatis (FeSO4) da hidrokarbonatis 
(Fe(HCO3)2) saxiT Seicavs. zogjer mineraluri wyaros 
saTavesTan mura wiTeli feris danaleqi SeimCneva. es 
wiTeli feris naleqi miuTiTebs, rom wyali, sxva mari-
lebTan erTad rkinasac Seicavs. orvalentiani rkina 
iJangeba haeris JangbadiT, urTierTqmedebs wyalTan da 
wiTeli feris rkinis (III) hidroqsidad gamoileqeba. 

Tu indoeTis dedaqalaq deliSi moxvdebiT, auci-
leblad moinaxuleT `maxarsulis sveti~ (`kutubis 
svetsac~ uwodeben). es mxolod maT exebaT, visac qimia 
xiblavs da aRelvebs, Torem sxvebs arc dagaintere-
sebT. sainteresoc araferia, svetia sxva araferi. ub-
ralod, Cv.w-mde IX-e saukunidan modis, simaRle 7 metri 
aqvs, wona 6 tonaze meti. 99,72% sufTa rkinas Seicavs, 
sul es aris.  

varaudoben, rom pirveli rkina, romelic adamia-
nis xelSi moxvda miwieri warmoSobis sulac ar iyo, 
kosmosuri yofila. rkina dedamiwaze Camovardnili me-
teoritebis SemadgenlobaSi Sedioda. albaT amitom, 
Sumerebi rkinas `mTvaris spilenZs~, `mTvaris qvas~ 
uwodebdnen. 

yvelaze didi meteoriti 1920 wels samxreT afri-
kis erT-erT provinciaSia napovni. is fermerma ipova da 
misi gvari gobi iyo. amitom meteorits `goba~ uwodes. 
es meteoriti 60 tonas iwonis. meteorituli rkina yo-
velTvis Seicavs nikels. 

ukanasknel wlebSi TviTnabadi rkina marcvlebis 
da lodebis saxiT grelandiaSi iyo napovni. is Seicavda 
2% nikels, 0,1% platinas da kobalts. ar Seicavda nax-
Sirbads. 

pirvelad adamianebis nawili meteorits, rogorc 
kerps ise eqceoda, bolos da bolos mTvaris naboZebad 
miiCnevdnen. nawili - Sromis iaraRebis dasamzadeblad 
iyenebda. 

adamianma rkinis miReba misi bunebrivi naerTebi-
dan daiwyo, mecnierebma ki am epoqas rkinis xana uwodes. 

wedisis (raWa) rkinis sawarmo saqarTveloSi erT-
erTi yvelaze warmatebuli iyo XVII-XIX saukeneebSi. 
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italieli misioneris a.lampertis cnobiT- `imereTis 
mTebSi aris rkinis madnebi imdenad, rom zog adgilas 
xalxi sxva xelobas ar etaneba da mxolod rkinas iRebs 
madnebidan da am rkinisgan akeTebs sxvadasxva nivTs~. 

XVIII saukunis pirvel naxevarSi rkinis warmoebis 
am centrTan dakavSirebiT vaxuSti batoniSvili werda: 
`ars daba wedisi... aq aris liToni rkinisa da iReben 
mravals~. 

Tu rkinis naWeri gaqvT, SegiZliaT gaerToT ki-
dec. gindaT gaswavloT? rkinis sagnis zedapiri gaxe-
xeT (gaaprialeT). aanTeT sanTeli da sagnisken ise daxa-
reT, rom parafinis wveTebi kriala rkinis zedapirs da-
eces. Tavad rkinis saganic odnav SeaTbeT, raTa parafi-
ni gadaedinos da metalis zedapiri Txeli feniT daifa-
ros. gacivebis Semdeg, parafinis Sre rkinis zedapiram-
de nemsiT dakawreT. pipetiT afTiaqSi nayidi iodis 
xsnari aiReT da nakawris RarebSi CaawveTeT. iodis 
xsnari gafermkrTaldeba. igive gaimeoreT. erTi saaTis 
Semdeg parafiniani Sre moacileT. metalis zedapirze 
dainaxavT nakawrebis mkafio suraTs-yvelafers, rac 
parafinis fenaze daxateT an dawereT. 

qimikosebi cota ucnauri xalxi varT. ai, rodesac 
ambobT sityva `xanZars~, ras gulisxmobT? ki, `xanZars~ 
Cvenc igive process vuwodebT, rasac Tqven. da Tu Cven 
getyviT - `uxilavi xanZari~, aba, ras vgulisxmobT? kar-
giT, exlave agixsniT. 

adamianebi uZvelesi droidan cdiloben metale-
bis dacvas atmosferuli zemoqmedebisgan. amisTvis 
iyeneben cximebs, mcenareul webovan nivTierebebs. mog-
vianebiT metalebis, kerZod kalas gamoyeneba daiwyes. 

rkina saSualo aqtiurobis metalia. haeris, wvimis, 
niadagis da sxva faqtorebis moqmedebiT advilad iJan-
geba da fxvier masas warmoqmnis.  

2 2 2 3 24 2 3 2Fe H O O Fe O H O+ + = ⋅  
rkinis mavTuli sufTa Jangbadis areSi aqtiurad 

iwvis da rkinis oqsidis feniT ifareba. dedamiwis at-
mosferoSi Jangbadi mis mexuTed nawils Seadgens, ami-
tom rkinis da foladis nakeTobebis `wva~ Zlier Sene-
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lebulia, magram Sewyvetili ar aris. es uxilavi xanZa-
ria, romelsac korozia ewodeba. mis Sedegad yovel-
wliurad iSleba aTeul milionobiT tona liToni, rom-
lis gamodnobazec uzarmazari Sroma da saxsrebia da-
xarjuli. 

Tavisufali saxiT rkina dauJangav mdgomareobaSi 
mTvarezea aRmoCenili, rac mTvareze atmosferos ar 
arsebobiTaa gamowveuli. gamodis, rom koroziisgan da-
sacavad rkina mSral adgilze unda inaxebodes, Tumca 
es TiTqmis SeuZlebelia. 

rogor davicvaT metalebi da maTi Senadnobebi ko-
roziisgan? 

 metalis konstruqciebs haeris mimarT mdgradi 
saRebavebiT, laqebiT faraven. 

 iReben uJangav folads, risTvisac Cr, V, W, Si, 
Ni, Co -s amateben; 

 metalis konstruqciebs sxva metalebisgan (Zn, 
Mn) damzadebul firfitebs amoakraven. 

 inhibitorebs (koroziis Semanelebeli) amate-
ben, mag. urotropins. 

or sinjaraSi rkinis lursmani movaTavsoT, Cavama-
toT 10-10ml ganzavebuli marilmJavas xsnari. pirvel 
sinjaras urotropini davamatoT (daaxloebiT 1/4 abi) 
da srulad gavxsnaT. 

pirvel sinjaraSi wyalbadis gamoyofis siCqare 
nel-nela mcirdeba da ramdenime wamis Semdeg Zneli Se-
samCnevi gaxdeba. 

meore sinjaraSi, romelSic urotropini ar iyo 
damatebuli, rkina marilmJavasTan energiulad moqme-
debs. 

lursmanze gamaxsenda... amerikelebi ucnauri xal-
xia, ucnaur kvlevebs atareben xolme. hoda, aiRes da 
kvleva Caatares, ris damzadebazea sakmarisi adamianis 
organizmSi Semavali rkina. etalonad axalgazrda, 
sports mimdevari, janmrTeli kacis sxeuli airCies (sa-
erTod, kacis organizmi ufro met rkinas Seicavs). aR-
moCnda, rom Tu aseTi etalonis sxeulidan rkinas 
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mTlianad gamovyofT, misgan erT saSualoze mcire zo-
mis lursmans davamzadebT.  

ucnauria ara? aseTi mcire raodenobiT rkina 
gvWirdeba.  

arada, mogvklavs Cven umisoba! 
`amnairi darebiT 
kidiT kide darebiT, feris ferTa darebiT, 
dRem koSkebis amala xan eTerSi amala 
da qariviT amala.  
marmarilom da Tasma, Sadrevanma aTasma,  
laJvardebi aTasma. 
aConCxilo Senoba, mSveniero Senoba, 
momklavs me uSenoba!~ (galaktioni) 
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cremli ekida Tvalzeda 

 
`pawawa var, oboli. bedma damibriyva: cud dros 

davobldi; tanzed macvia patara, moklebewviani, TeT-
ris TvlebiT mowinwkluli Txeli qaTibi. jer rqebi da 
kbilebi ar amomsvlia, Cliqebic ar gammagrebia. ... mas 
aqeT cocxalmkvdari var; vtiri da es aris Cemi nugeSi; 
davdivar da Sevstiri xeebs, mTasa da kldeebs, davsti-
ri wyalsa da balaxs, magram CemTvis deda ara Cndeba, 
dedaCems veRara vxedav, var oboli da, vin icis vin da-
mepatroneba, vin SeiRebavs Cemis sisxliT xelebs?!~  

icaniT albaT `Svlis nukris naambobia~. pirvelad 
dedam wamikiTxa da maxsovs mTeli dRe vtirodi. meore 
dRes wakiTxva kvlav vTxove, gulis siRrmeSi imedi 
mqonda, meore mcdelobaze nukris ambavi sxvanairad 
dasruldeboda. ar gamimarTla... finali igive iyo. 
Turme uaresad avRrialdi, albaT ufro wyenisgan, bo-
lo imedi rom damemsxvra.  

germanelma sociologebma gamokiTxva Caatares, 
romlis Tanaxmadac qalebis 71% da kacebis 40% filme-
bis, speqtaklebis yurebisas, musikis mosmenisas, wignis 
kiTxvisas cremlebs ver ikaveben. maT nawils amis aRia-
rebis eTakileba.  

etyoba, mec im 71%-is rigebSi var, oRond ar Sem-
rcxveba da xmamaRla vityvi, rom exlac vwer da Tvalebi 
cremliT maqvs savse. ra vqna, Svlis nukri Zveleburad 
miyvars da mecodeba.  

folklorsa da legendebSi cremls margalitebs 
adareben. zRaprebSi - firuzs, Zvel litvur simRerebSi 
ki- qarvas. 

Sotlandiis sanapirosTan moruxo-momwvano qve-
biT mofenili patara kunZulia. am qvebs `qal-Tevzas 
cremlebs~ uwodeben. es saxeli Zalian lamazi VI sauku-
nis legendidan modis, romelic qal-Tevzasa da rain-
dis siyvaruls exeba. isini erTmaneTs yovel dRe xvde-
bodnen da iqve monasterSi loculobdnen. raindma qal-
Tevzas locvebi aswavla da isic RmerTs Tavisi sulis-
Tvis evedreboda. raindi ki RmerTs sTxovda, misi rCeu-
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lisTvis zRvis datovebis ufleba mieca. Tumca, zRvam 
is ar gauSva da sanaxevrod qali, sanaxevrod Tevzi iZu-
lebuli gaxda samudamod moSoreboda satrfos da Sot-
landiis napirebs. Tumca, manamde bevri itira, radgan 
win didi gza edo da odnav mainc sWirdeboda damSvide-
ba. misi cremlebi ki ulamazes qvebad gadaiqcnen.  

dafiqrebulxarT ki, ratom gvamSvidebs tirili? 
aRmoCnda, rom damSvideba emociur gantvirTvas ki ar 
moaqvs, rogorc aqamde fiqrobdnen, aramed cremlis qi-
miur Semadgenlobas. 

cremls sacremle jirkvali gamoimuSavebs da mas 
damcvelobiTi funqcia aqvs. Cvens Tvalebs simSralis-
gan icavs. koniuqtivis zedapirs da rqovanas mudmivad 
asvelebs da maT optikur funqcias aumjobesebs. ohai-
os Statis universitetis mecnierTa kvlevis Tanaxmad, 
Cvens cremls rTuli Sedgeniloba aqvs. mcire raodeno-
biT lorwos, cila mucinis fenas Seicavs, romelic Ta-
vis mxriv wylis feniTaa dafaruli, yvelaze zeda Sre ki 
zeTisebr nivTierebas warmoadgens, romelic lipide-
bis da cximebis warmoebulTa narevs Seadgens. 

wylian fenaSi mikroelementebia gaxsnili- natri-
umis, qloris, kalciumis ionebi. swored es aZlevs 
cremls damaxasiaTebel mlaSe gemos (Tumca, mag. xaxvis 
daWriT gamowveuli cremlebi nakleb mariliani yofi-
la). am fenaSivea iseTi mniSvnelovani cilebi, rogori-
caa albuminebi, lizocimi, imunoglobulini . swored 
maTi damsaxurebaa cremlis antimikrobuli Tvisebebi.  

imunoglobulin A-s Semdeg, yvelaze mZlavri an-
tibaqteriuli Tvisebebi cila lizocims axasiaTebs. 5-
10 wuTis ganmavlobaSi baqteriebis 95%-s anadgurebs. 
sxvaTa Soris, lizocimi Tavis moqmedebas cxvirxaxaSic 
ganagrZobs da cremlis iq moxvdrisas baqteriebs 
spobs. SeiZleba amitomac, aRmosavlur legendebSi aR-
werilia, Tu rogor agroveben qalebi cremls, Seureven 
vardis furclebiT savse wyalSi da iyeneben Wrilobe-
bis samkurnalod. 

mecnierebma aseve daadgines, rom cremlis Semad-
genlobaSi Sedis nivTiereba oleamidi, romelic adre 
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mxolod centraluri nervuli sistemis da Tavis tvinis 
ujredebSi iyo aRmoCenili. cremlSi misi koncentra-
cia uSualod tirilis dros imatebs. Tumca, ra fun-
qcias asrulebs mxedvelobisTvis, jer dazustebuli 
ar aris. zogierTi fiqrobs, misi meSveobiT tirilis 
dros mavne nivTierebebi toveben organizms. eseni pir-
vel rigSi, stresis hormonebia. 

TiToeuli fenis e.w. fundaments mucinebisgan Sem-
dgari lorwovani qveda fena warmoadgens.  

normaluri datvirTvis SemTxvevaSi janmrTel 
Tvals dRe-RameSi 0,5-1ml cremli sWirdeba. ra sWirde-
baT maT, vis Tvalebsac aranormaluri datvirTva aqvs. 
aq 21-e saukunis adamiani igulisxmeba, romelsac kompi-
uterSi Caurgavs Tavi da faqtiurad sacxovrebladac 
virtualur samyaroSi gadabargebula. maT SeiZleba 
`mSrali Tvalis~ sindromi SeiZinon. am dros, cremlis 
gamomuSaveba Seferxebulia, ramac Zalian mZime Sedege-
bi SeiZleba gamoiwvios, iseTi, rogoricaa rqovanas 
darbileba da a.S. amitom, Tanamedrove adamians of-
Talmologebi xelovnuri cremlis gamoyenebas urCe-
ven, romelic Semadgenlobis mixedviT bunebrivi crem-
lis identuria. isic unda iTqvas, rom xelovnuri crem-
li wamali ar aris, mxolod Tvalis funqciis SesanarCu-
nebeli damxmare saSualebaa. zogierTi maTgani mxedve-
lobisTvis aucilebeli vitaminebiTac aris gamdidre-
buli.  

cremlis gamoyofis intensivoba asakzec yofila 
damokidebuli. 55 wlidan misi warmoqmna da gamoyofa 
20%-iT mcirdeba. asakze gamaxsenda, aba Tu mixvdebiT, 
vin aris mzad itiros nebismier dros? swori brZande-
biT, Cvilebi. maT laparaki ar SeuZliaT da TavianT uf-
lebebs swored tiriliT icaven. oRond ucremlod ti-
rian. maTi sacremle jirkvali imdenad mcire raodeno-
bis cremls gamoimuSavebs, rom is mxolod Tvalis da-
namvisa da infeqciisgan dacvisTvisaa sakmarisi. 

adamianis cremls sam kategoriad yofen. bazalu-
ri, refleqtoruli da emociuri. isini qimiuri Semad-
genlobiT mcired, magram mainc gansxvavdebian erTmane-
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Tisgan. bazaluri cremli mudmivad gamoiyofa da Tva-
lis rqovanas dasvelebas emsaxureba. aseve Tvals 
mtvrisa da baqteriebisgan icavs. refleqtoruli 
cremli- organizmis reaqciaa gaRizianebaze, mag. Tval-
Si ucxo sxeulis moxvedraze, an xaxvis daWris Sedegad 
gaRizianebaze. emociuri cremli, emociebis dros ga-
moiyofa, rodesac raime an gvixaria an gvwyins. zemoT, 
Cems mier aRwerili qimiuri Sedgeniloba zustad crem-
lis am mesame kategorias Seesabameba. aqve qalbatonebs 
erTi gafrTxilebac minda mivce, radgan tirils erTi 
ukuCveneba aqvs. am procesSi saxis 43 kunTi monawile-
obs, sicilSi mxolod-17. gamodis rom, gadametebuli 
tirili naoWebs tovebs saCuqrad. 

 zemoT socialur gamokiTxvaze davwere da kvlav 
msurs Tema gavagrZelo. Tu iciT, rom safrangeTSi 
sruliad umizezod tiris qalebis 74% da kacebis 20% 
(Tumca, es ukanasknelni amas mxolod anonimuri gamo-
kiTxvisas aRiareben). tkivilsgan tiris qalebis 36% da 
kacebis 25%. siyvarulisgan- qalebis 41% da kacebis 
22%. is rom kacebi naklebad tirian, vici ar damije-
rebT, magram qimiazea damokidebuli, ufro swored bi-
oqimiaze. susti sqesi ufro mtirala sisxlSi hormon 
prolaqtinis Semcvelobis gamo yofila. kacebs ki 
cremlebis ylapvaSi xels hormoni testosteroni uS-
lis. 

am werils vwer da raRac dardi Semomawva. vdgebi 
da `xmel wifels~ vfurclav. ara, ar mrcxvenia me Cemi 
cremlebis. 

`gana yvela, rac xmelia, 
kacisgan sawunaria?! 
aTass cocxalsa bevrjela 
aTjer jobs erTi mkvdaria. 
Senis danaxviT, tialo, 
guls dardi mawevs cxaria, 
raki gxedav, ro beCavad 
da upatronod xaria,- 
TiTqos dahkreso gangaSi, 
samgloviaro zaria. 
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minda, rom didxans naxarSi 
da gulSi naduRaria 
gagiziaro varami, 
mdiodes cremlis Rvaria...~ 

mokled, cremli TvalisTvis sasargebloa. Cinel-
ma mecnierebma isic gamoikvlies, rom tirili ara mxo-
lod mxedvelobas aumjobesebs, aramed sicocxlis xan-
grZlivobasac zrdis. SeiZleba amitomac qalbatonebi, 
romlebic kacebTan SedarebiT tirils, nebiT Tu uneb-
lieT, ufro xSirad mimarTaven, cotaTi ufro didxans 
cocxloben da es damtkicebuli faqtia. 

 
maS, modiT vitiroT, bevri vitiroT... oRond sixa-

rulisgan... 
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wyali, sicocxlis sawyisi... 

  
gaxsovT galaktioni ras werda? `Zvirfaso! suli 

mevseba TovliT~ rogor unda grZnobdes Tavs adamiani, 
romlis suli TovliTaa savse? albaT, Zalian cudad. 
albaT, raime sxvisTvis uxilavi sevda unda iyos mis 
sulSi dabudebuli. Tumca, sulis amgvar mdgomareobas 
mxolod poetTa mefe -galaktioni Tu gamoTqvamda ase 
martivad da saocrad mravlismTqmelad. daTovlil 
suls rom gaugo, sul mcire galaktioni unda iyo. didi 
poetis es ukvdavi striqoni mxolod imisTvis moviSve-
lie, rom sicive Camdgari sulidan Tovlze gadametana 
saubari. Tovli ar miyvars, arc sulSi da arc gareT. 
mosvliT TiTqos gvaxarebs, Semdeg ki dneba, wylad gar-
daiqmneba, romelic kvlav iyineba, yinuls warmoqmnis 
da yvelaze saintereso Semdeg iwyeba. ai, amis Semdeg iv-
seba travmatologiuri klinikebi kidurebmotexili pa-
cientebiT. Tu motexiloba martivia da operacias ar 
saWiroebs, maSin arabi eqim-alqimikosis al-razis mier 
aRmoCenil TabaSirs daadeben da misive, oRond gaumjo-
besebuli (21-e saukunea bolos da bolos) meTodikiT 
SefuTaven. amasobaSi, gamoTbeba kidec da wyali aor-
Tqldeba. 

ityviT, saubari alqimikosebisken miyavso da mar-
Talic iqnebiT. ra vqna, momwons es xalxi. Tumca, exla 
maT Secdomaze unda davwero. radgan, Secdoma, misic 
unda iTqvas, vinc mogvwons.  

zemoT wylis agregatuli mdgomareobis sami faza 
aRvwere. is SeiZleba iyos Txevad (wyali), myar (Tovli, 
yinuli) da gazobriv (wylis orTqli) mdgomareobaSi. es 
alqimikosebmac SeamCnies, oRond sxvanairad aRiqves. 
maT Tqves, Tu wyals SeuZlia or sxvadasxva nivTiere-
bad gardaiqmnas - orTqlad da yinulad, maSin ratom ar 
SeiZleba romelime metali gardaiqmnas oqrodo. agre-
gatuli mdgomareobis Sesaxeb, araferi icodnen.  

wyals ara mxolod agregatuli mdgomareobis Sec-
vla SeuZlia, kidev mravali ram ZaluZs, radgan, ro-
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gorc leonardo da vinCi ityoda, is wyalia-sicocxlis 
sawyisi. 

adamianis ori Tvis embrioni sxeulis masis 97% 
wyals Seicavs. 3 Tvis- 96%-s. axalSobilis sxeulSi 80% 
wyalia. 6-8 Tvis Cvili-72-76% wyals, 5-10 weli-60-65%, 
zrdasruli axalgazrda adamiani-42-45%, asakovani ada-
miani-25-30%. wylis gareSe sicocxle SeuZlebelia. Se-
iZleba amitom mimarTavda antuan-sent egziuperi: `wya-
lo! arc gemo gaqvs, arc feri, arc surneli. Seni aRwera 
SeuZlebelia. SeniT tkbebian da ar ician sinamdvileSi 
ra xar. Sen yvelaze didi simdidre-TviT sicocxle 
xar...~ 

iuneskos monacemebiT daavadebaTa 80% sasmel 
wyalTanaa dakavSirebuli. SedarebiT sufTa Rrma mi-
wisqveSa wylebia. miwis siRrmeSi warmoiqmneba minera-
luri wyalic. 

wyali, romelic miwisqveSa labirinTebSi mogzau-
robs, gadis dedamiwis qanebs, mineralebs. mogzaurobis 
dros wyalSi sxvadasxva nivTiereba ixsneba. Sedegad is 
Sedgenilobas icvlis. zogjer wyali isea gamdidrebu-
li sxvadasxva elementebiT da nivTierebebiT, rom is 
ukve `janmrTelobis eleqsirs~ warmoadgens. zogierTi 
mineraluri wyali gogirdwyalbadiTaa gamdidrebuli, 
zogi sodiT, sxvadasxva anionebiT da kaTionebiT. 

zogjer mineraluri wyaros saTavesTan mura wiTe-
li feris danaleqi SeimCneva. wiTeli feris naleqi miu-
TiTebs, rom wyali sxva marilebTan erTad rkinas Sei-
cavs. orvalentiani rkina iJangeba haeris JangbadiT. 
urTierTqmedebs wyalTan da gamoileqeba wiTeli fe-
ris rkinis (III) hidroqsidi. 

mineraluri wylidan yoveldRiur yofaSi gadavi-
deT. zogjer wyalSi saponi Znelad qafdeba, sakvebi 
produqtebi cudad ixarSeba, wylis aduRebisas Wur-
Wlis kedlebze minaduRis sqeli fena gamoiyofa. es 
wylis sixistis Sedegia. 

bunebaSi xisti da rbili wyali arsebobs. orive 
maTgani Seicavs (II-III) valentiani kalciumis da magniu-
mis Semcvel marilebs. wyals, romelic aRniSnul mari-
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lebs mcire raodenobiT, an sul ar Seicavs rbili ewo-
deba. xist wyalSi ki maTi raodenoba mniSvnelovnad ma-
Ralia. ise, isic unda iTqvas, rom dasalevad xisti wya-
li gacilebiT sasiamovno gemosia. 

mainc rogor xvdeba wyalSi kalciumis da magniu-
mis marilebi? bunebaSi am metalebis Semcveli minera-
lebi farTodaa gavrcelebuli. haeris SemadgenlobaSi 
ki garkveuli raodenobiT Sedis naxSirorJangi da wya-
li. isini mineralebTan urTierTqmedeben, warmoqmnian 
marilebs, romlebic Caedinebian zRvebSi, okeaneebSi, 
mdinareebSi. 

rogor aviciloT wylis sixiste?- aduRebiT an so-
dis damatebiT. 

gaxsovT, galaktioni Tovlian sulze werda.  
rogor fiqrobT, SegviZlia Tovli davwvaT? nu ge-

RimebaT, qimikosebs yvelaferi SegviZlia. marTalia, 
Tovlis lodini zamTramde mogviwevs, magram mova Tu 
ara... davwvaT. 

Tunuqis qilaSi CayareT Tovli. qilis simaRlis 
1/4-Si gaakeTeT CaRrmaveba da moaTavseT 3-4 natexi 
kalciumis karbidi, daayareT Tovli. TovlTan miita-
neT anTebuli asanTi. Tovli `iwvis~!  

kalciumis karbidze wylis moqmedebiT acetileni 
warmoiqmneba. 

2 2 2 2 22 ( )CaC H O C H Ca OH+ → +  
acetileni ujeri naxSirwyalbadia da mnaTi Wvar-

tliani aliT iwvis. alis sikaSkaSe acetilenis naxSirba-
dis maRali SemcvelobiTaa gamowveuli. Wvartlis ga-
moyofa ki imaze miuTiTebs, rom acetileni bolomde ar 
iwvis. 

2 2 2 2 22 5 4 2C H O CO H O+ → + +313kkal 
ra Tqma unda, amis Sexseneba ar gWirdebaT, mag-

ram me mainc davwer. Tovli amwov karadaSi `dawviT~, 
eqsperimentis yvela monawiles, damcavi saTvale da 
xelTaTmani unda hqondes! 

wylis molekulebs Soris wyalbaduri bmebia. 
wyalbaduri bma, rom ar arsebobdes, wyali Cveulebriv 
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pirobebSi (misi mcire molekuluri masis gamo) gazob-
riv mdgomareobaSi iqneboda. Sesabamisad, dedamiwaze 
sicocxle SeuZlebeli gaxdeboda. wyalbaduri bmiT 
aixsneba isic, rom wylis duRilis temperatura Seda-
rebiT maRalia. 

iciT, rom legendaruli `titaniki~ wyalbadurma 
bmebma imsxverples? diax, diax, is xom aisbergs Seejaxa. 
aisbergis (anu yinulis) simtkice ki wyalbaduri bmebis 
simravliT aris gamowveuli. aisbergis (anu yinulis) 
simkvrive ufro dabalia, vidre Cveulebrivi wylis da 
mas SeuZlia wylis zedapirze itivtivos. 

iciT, rom wyalbaduri bma wyalbadsa da romelime 
didi eleqtrouaryofiTobis mqone elementis atoms 
(F,O,N) Soris SeiZleba warmoiqmnas.  

iciT, rom wyalbaduri bma wylis garda spirtebSi, 
cilebsa da nukleinis mJavebSi gvxvdeba. 

iciT, rom wylis molekulebs Soris wyalbaduri 
bmebi myar mdgomareobaSic arsebobs. 

iciT, rom wyalbaduri bmebi yinulis kristalur 
struqturaSi warmoqmnis iseT moculobiT bades, ro-
melSic wylis erTi molekulis wyalbad atomi mimarTu-
lia mezobeli molekulis Jangbad atomisken. 

iciT, rom iaponelma mecnierebma axali elastiuri 
nivTiereba gamoigones, romlis 95% wylisgan Sedgeba. 
danarCeni procenti Tixaze da organul masalaze na-
wildeba. aseTi `elastiuri wyali~ Jeles mogvagonebs 
da mis gamoyenebas medicinaSi apireben. Tumca, imasac 
imedovneben, rom mas Sesabamis simtkices da simkvrives 
SesZenen da plastmasebis warmoebaSic SeiZleba gamod-
ges. amJamad, plastmasebis umetesoba navTobproduqte-
bidan iwarmoeba da maTi narCenebi planetis Tavsatexia. 

iciT, rom sul mciredi gauwyloeba nivTierebaTa 
cvlas 3%-iT aferxebs? 

iciT, rom vaSingtonis universitetis dietolo-
gebis gamokvleviT erTi Wiqa wyali RamiT SimSilis 
grZnobis Setevas blokavs? 

iciT, rom dRis ganmavlobaSi umizezo daRlilo-
bis SegrZneba SeiZleba wylis ukmarisobis Sedegi iyos? 



 25 

iciT, rom dRis ganmavlobaSi 5-7Wiqa wylis dale-
vam SesaZlebelia zurgis da saxsrebis tkivili 80%-iT 
SegimsubuqoT. 

iciT, rom Tqvens organizmSi wylis sul 2%-iT 
Semcireba mexsierebasTan dakavSirebul problemebs 
gamoiwvevs. 

iciT, rom werilis dasawyisSi gaJRerebuli galak-
tionis leqsis dasasruli aseTia? 

`Zvirfaso! suli mevseba TovliT:  
dReebi rbian da me vberdebi! 
Cems samSobloSi me movvle mxolod 
udabno lurjad naxaverdebi~. 

 
arasdros dageTovoT suli! 
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da kidev erTxel wyalze... 

 
wyalze erTxel ukve davwere. maSin galaktionis 

ukvdav sityvebs viSveliebdi, yvelas gasagonad, xmamaR-
la rom werda, suli TovliT mevseba, dReebi kidev ukan-
mouxedavad rbiano. Tovliani, gaciebuli suli mxo-
lod imitom moviSvelie, misgan pirdapir wyalze gada-
metana saubari. Tovli adre Tu gvian dadneba da wylad 
gadaiqceva. wyali kidev sicocxlis sawyisia da mis ga-
reSe verc erTi cocxali organizmi ver gaZlebs. es 
biznesis samyaroSic kargad ician da albaT amitomac 
aTasgvari `biznes produqtia~ iseTi adamianebisTvis 
Seqmnili, romlebic bolo centebsac ar daiSureben, 
rom wyali magaliTad svarovskis kristalebiT Semkuli 
boTlidan miirTvan. ar mogesmaT, aseT boTlebSi Camos-
xmuli wyali marTlac arsebobs. is holivudSi moRvawe 
mweralma da prodiuserma kevin boidom Seqmna, «Bling 
H2O» daarqva da erTi aseTi 500ml-iani boTli 37 ameri-
kuli dolari Rirs. wyals tenesis StatSi moipoveben 
da svarovskis kristalebiT moWedil atmisfer boT-
lebSi Camoasxaven.  

Tu 37dolari ar gaqvT an ar gemetebaT, maSin wyur-
vili SeiZleba 23 dolaradac moiklaT. am fasad lap-
landiis wyals iyidiT, saxelad «Veen». ramdenime pri-
zis mflobelia, maT Soris Pentawards-sac. oRond mTeli 
es prizebi boTlis dizainSi aqvs miRebuli. 

Tu esec geZviraT, ufro iafianic aris. wyali 
«Aquadeco» kanaduria da erTi boTli mxolod 12 dola-
ri Rirs.  

gasagebia...  
maSin ufro iafic arsebobs. wyali «Berg» 6,19 do-

lari Rirs da mas niufaundlendis sanapiros aisberge-
bidan moipoveben. aisbergidan wylis mopoveba cota sa-
xifaTo saqmea, amitom Sesabamisi fasi aqvs. 

6 dolarad patagoniis mineralur wyals gasin-
javT «Lauquen Artesian mineral water». wyals andebTan 500 
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metri siRrmidan moipoveben. boTlSi pirdapir saTavi-
dan ise asxaven, rom haerTan Sexeba ar moxdes.  

5 dolarad wyali «Fine»-is gasinjva SeiZleba. 640 
metris siRrmidan moipoveba mTa fudzis ZirSi. 

4 dolarad wyal «Iskilde»-iT gaigrilebT guls. sa-
xelwodeba iTargmneba, rogorc `civi wyaro~. wyals da-
niaSi 55 metris siRmidan moipoveben. mopovebisas misi 
temperatura 30 gradusia, rac Cveulebriv miwisqveSa 
wyalze 3-4 gradusiT naklebia. 

aseve 4 dolari Rirs `tasmaniis wvima~(«Tasmanian 
rain»). wyali zustad Seesabameba Tavis saxelwodebas. 
boTlSi arc meti arc naklebi tasmaniis CrdiloeT sa-
napiroze mosuli wvimis wyalia. am adgilebSi haeric da 
wvimis wyalic gansacvifreblad sufTad iTvleba. 

bolos ki sul raRac erT dolarad da 88 centad 
wyal «Equa»-s SeiZenT. wyals amazonis tyeebSi specia-
lur adgilas moipoveben. aq niadagis zeda fena mTlia-
nad vardisferi kvarcisgan Sedgeba. 

me kidev arc erc erTi zemoT CamoTvlili wyali 
araferSi mWirdeba. Tu mkiTxavT, im wyals araferi Se-
edreba, erTxel raWidan momavalma nikorwmindasTan ax-
lo wyarodan rom aviRe. TbilisSi Camotanilic ki igive 
gemosi iyo, rac iqve, adgilze. 

Zveli berZnebi oTxi elementis arsebobas irwmu-
nebodnen. es iyo haeri, miwa, cecxli da wyali. maTi hi-
poTeza sul nabij-nabij daingra. aRmoCenebma qimiis is-
toriaSi daamtkices, rom arc erTi maTgani elements ar 
warmoadgenda. imis damtkiceba, rom arc wyali iyo ele-
menti henri kavendiSma iTava. es Tavisdauneburad mou-
vida, adga da TuTiis marcvlebi marilmJavaSi Cayara. 
misda gasakvirad gazi gamoiyo (iciT kargad, rom es 
wyalbadi iyo). kidev gaimeora da gamoyofil gazs cec-
xli waukida, gansacvifreblad kaSkaSa aliT daiwva. me-
re adga da igive cda daxurul WurWelSi Caatara da na-
xa, rom gamoyofili gazi WurWlis kedlebze konden-
sirda da siTxis wveTebi warmoiqmna. mogvianebiT aR-
moCnda, rom es wveTebi wyali iyo. anu, wyali elementi 
ki ar iyo, rogorc amas Zveli berZnebi gvimtkicebdnen, 
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aramed, Jangbadisgan da wyalbadisgan Semdgari rTuli 
nivTiereba. 

lavuazies epoqaSi kidev erTi mcdari informacia 
vrceldeboda. Tu wyals Caketil sistemaSi xangrZli-
vad aaduRebTo, miwa warmoiqmnebao... hm, sainteresoa. 
hoda, lavuaziemac gadawyvita Seemowmebina. 101 dRis 
ganmavlobaSi daxurul WurWelSi wyali uwyvetad adu-
Ra. WurWlis ZirSi raRac miwisebri masa marTlac war-
moiqmna, oRond es miwa ki ara, minis WurWlis Camof-
cqvnili kedlebis nawilakebi iyo. amiT imis Tqma minda, 
rom wyalze miTebi vrceldeboda.  

imasac ki amtkicebdnen, wyals RvTaebebi marTave-
no. zRvebs poseidoni, naiadebi-mdinareebs, netunsi da 
fontusi Wis wylebs, CalCiutlike nakadulebs da vin 
moTvlis kidev... limnadebi gamomrCnen, tbebsa da Wao-
bebs marTavdnen Turme. netav Tu icodnen, rom movido-
da dro da 21-e saukunis adamiani saukunis Tavsatexs-
dabinZurebul wyals xelovnuri Waobis SeqmniT gawmen-
dda. wyals sxva faqtorebTan erTad anTropogenuric 
(anu, adamianis saqmianobiT gamowveuli) abinZurebs. ra 
SeiZleba es iyos? municipaluri Camdinare wylebi, sam-
rewvelo Camdinare wylebi, qalaqis Camdinare wylebi, 
mecxoveleobis narCenebi, sasoflo-sameurneo saqmia-
nobis narCenebi, maRaroebis mJava narCenebi, Camdinare 
wylebi septikuri cisternebidan da Slami. 

 xelovnuri Waobi ki adamianis mier Seqmnili sis-
temaa, romlis funqciac bunebrivi Waobis imitacia da 
dabinZurebis wyaros aRkveTaa. am miznis misaRwevad 
imitirebul WaobSi mTeli rigi fizikuri, qimiuri da 
biologiuri procesebi mimdinareobs. es procesebi 
efuZneba wylis, niadagis, atmosferos da mikro-orga-
nizmebis urTierTqmedebas. Waobis mcenareebi sasicoc-
xlo funqcias asruleben mZime metalebis da sxva toq-
sikuri naerTebis gauvnebelyofasa da sakvebi nivTie-
rebebis SenarCunebaSi. Cveulebrivi lerwami (Phragmites 
australis) da laqaSi (Typha latifolia, T. angustifolia) Waobis 
mcenareTa saxeobis efeqtur magaliTs warmoadgenen, 
romlebsac SeuZliaT kargad STanTqan damabinZureb-
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lebi da romlebic warmatebiT gamoiyenebian xelovnur 
WaobSi.  

xelovnur Waobs limnadebi akontroleben Tu ara, 
ar vici, magram mecnierebi, rom amaze zrunaven es faq-
tia. es pativi mec mxvda wilad da ruminel, moldovel, 
somex, ukrainel, Turq da berZen kolegebTan erTad 
WASTEnet proeqtis farglebSi swored am sakiTxebze 
miwevs fiqri. 

wylis molekulas kuTxuri aRnagoba aqvs. aseTi 
aRnagobis da - bmebis polarobis gamo wylis molekula 
dipolia. swored wylis dipoluri bunebiT aixsneba 
masSi nivTierebaTa umravlesobis xsnadoba da disocia-
cia. Cveulebriv molekulebTan erTad asocirebulsac 
Seicavs. asociaciis mizezi wyalbaduri bmebia. wyalba-
dur bmebSi monawile molekulebis asociaciiT aixsneba 
wylis fizikuri Tvisebebis anomaliebi: maqsimaluri 
simkvrive 4 celsius gradusze nulis nacvlad, duRi-
lis maRali temperatura, didi siTbotevadoba da sxva. 
isic aucileblad unda iTqvas, rom gamyarebisas mrava-
li nivTiereba ikumSeba, wyali ki gayinvisas 10%-iT 
farTovdeba. swored amis gamo, zamTris periodSi, ro-
ca wyalsatevs zevidan yinulis qerqi gadaekvreba, 
wyalSi sicocxle ar wydeba. yinuli rom wyalze mkvrivi 
yofiliyo, fskerze daeSveboda da wyalsatevi qvemodan 
zemoT mTlianad gaiyineboda. amis gamo wyalSi mobinad-
re cocxali arsebebi daiRupebodnen. 

Cemi megobris Svili maSvelad muSaobs. Zalian ama-
yia Tavisi profesiiT. ase ambobs, Suagul xanZarSi rom 
Sevdivar da adamianis sicocxles vSveli, Semdeg siaru-
lis nacvlad davfrinavo. me kidev Tavi ver Sevikave da 
Cemeburad gavexumre. vkiTxe, mere ici, rom wyali, rom-
liTac cecxls aqrob iwvis-Tqo. kargiTo ra, Tqven sul 
mexumrebiTo. arada, sruli simarTle uTxari, fToris 
atmosferoSi wyali marTlac iwvis: 2H2O+2F2=4HF+O2. 

wylis saerTo masa dedamiwaze kolosaluria, Tum-
ca misi umetesi raodenoba sasmelad uvargisia, radgan 
koncentrirebuli marilxsnaria. mtknar, sufTa wyals 
udidesi gafrTxileba sWirdeba. Cven, adamianebi ki mas 
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daunaneblad vabinZurebT. SeiZleba amitomac 2030 
wlisTvis dedamiwis naxevari mosaxleobis mTavari 
problema SesaZloa sasmeli wyali gaxdes. gafrTxileba 
amis Sesaxeb `wylis resursebis” samitidan ukve gaisma. 
isic iTqva, rom 2030 wlisTvis wyalze moTxovna arse-
bul wylis maragTan SedarebiT 40% -iT meti iqneba.  

 
ar vici es prognozi axdeba Tu ara. vnaxoT... Tumca 

manamde, sanam ase momxdara, kvlav galaktionis leqse-
bis krebuls gadavSli, sadac xmamaRla, yvelas gasago-
nad wers: 

`Zvirfaso, suli mevseba TovliT, 
dReebi rbian da me vberdebi...~ 
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Zvirfasi alumini 

 
1860 weli dgas. mendeleevi haidelbergSi swav-

lobs da SemTxveviT igebs, rom karlsrueSi kekules 
iniciativiT qimikosebis pirveli kongresi imarTeba. is 
am SesaZleblobas xelidan ver gauSvebs da dauyovneb-
liv miemgzavreba. mniSvnelovani sakiTxia gansaxilve-
li, elementebis sistematizaciisTvis, ras unda mieq-
ces upirobi yuradReba: elementis atomur masas, mole-
kulur masas, Tu eqvivalentur masas? italieli qimi-
kosi kanicaro brwyinvale moxsenebiT gamodis, Tavisive 
Tanamemamulis avogadros kvlevebs iSveliebs da amtki-
cebs, rom mTavari sistematizaciaSi atomuri masaa. ka-
nicarom Tavisi moxseneba darbazSi dabeWdili broSu-
ris saxiTac daariga da mendeleevi am teqsts Turme 
araerTxel dabrunebia.  

samSobloSi Casulma problemaze bevri ifiqra da 
1869 wels periodulobis kanoni da sistema gamoaqveyna.  

Turme mendeleevs ucnauri kacis saxeli hqonia. 
mezoblebma arc ki icodnen, rom didi mecnieri iyo. maT 
icodnen, rom is ubadlod keravda Cemodnebs. Tumca, 
londonis qimikosTa samefo sazogadoebam misi Rvawli 
daafasa, miiwvia da im droisTvis uZvirfasesi saCuqari- 
aluminis Wiqa gadasca. bevri moSurnec yolia mendele-
evs, bevrs daukargavs Turme Zili misi warmatebebis ga-
mo. Tumca, es axali sulac ar aris, Cvens droSic arian 
adamianebi, romlebic sxvisi warmatebis gamo mosvene-
bas kargaven, sxvebis cudi ki suls umSvidebT.  

uneburad amekviata: `Sen ratom unda geZinos cu-
dad, roca raRaciT var bednieri, an ratom unda geZi-
nos kargad, roca me vwevar sisxlis gubeSi?~... 

kargiT, mendeleevis jildos aluminis Wiqas da-
vubrundeT, im periodisTvis uZvirfases metals.  

Jangbadisa da siliciumis Semdeg gavrcelebis 
mxriv alumins mesame adgili uWiravs. maTTan is geoqi-
miuradaa dakavSirebuli - umTavresad, ormag silika-
tebSi, mindvris Spatebsa da qarsebSi, agreTve gamofit-
vis produqtebSi-TixebSi. alumini qimiurad aqtiuri 
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liTonia, amitomac Tavisufali saxiT bunebaSi ar moi-
poveba. aluminis oqsidi (Al2O3) gvxvdeba mineralebis- 
korundisa da zumfaris, agreTve boqsitis (Al2O3·nH2O) 
da krioliTis (AlF3·3NaF) saxiT.  

aluminosilikatebidan aRsaniSnavia ceoliTebi, 
orToklazi, albiti, anorTiti, kaolini (safaifure 
Tixa, Al2O3 ·2SiO2·2H2O). dedamiwis qerqSi aluminis Sem-
cveloba 8,8%-ia. 

siTbosa da eleqtrobis gamtarobis mixedviT ver-
cxlis, spilenZis da oqros Semdeg alumini meoTxe ad-
gilzea. Tumca, gare gayvanilobebSi spilenZTan Seda-
rebiT swored aluminis mavTulebs aniWeben upirateso-
bas. ratom? is korozias ar ganicdis. aluminis zeda-
pirze haeris JangbadTan Sexebisas oqsiduri fena war-
moiqmneba. warmoqmnili fena abrkolebs metalSi gaze-
bis da siTxeebis SeRwevas da icavs Semdgomi daJangvisa-
gan. gamodis, rom alumini Tavs TviTonve icavs. 

qimiur TvisebebSic Tavisi xelwera aqvs. magali-
Tad, maRal temperaturaze metalebs da maT naerTebs 
alumini aRadgens da metalurgiaSi am process alumi-
noTermias uwodeben. tigelSi movaTavsoT Fe2O3-is 
fxvnili da Al-is burbuSela (an fxvnili). reaqciis ini-
cirebisTvis narevis SuaSi Mg-is lenti movaTavsoT da 
avanToT. reaqcia myisierad iwyeba. am dros energia 
siTbosa da sinaTlis saxiT gamoiyofa. 

2 3 2 32 2Fe O Al Al O Fe+ = + +Q 
aluminoTermiiT rkinis garda sxva metalebis aR-

dgenac xdeba, mag. Mn, Cr-is. alumini is metalia, rome-
lic siamovnebiT urTierTqmedebs, rogorc mJavasTan, 
aseve tutesTanac. aluminis Txeli firfita sinjaraSi 
movaTavsoT da nebismieri mJava davasxaT, Tundac ma-
rilmJava. alumini maSinve gaxsnas daiwyebs. mJavadan 
wyalbads gamoaZevebs da aluminis qlorids warmoqmnis. 

aluminis kidev erTi firfita aviRoT da tutis 
xsnarSi CavuSvaT, mag. natriumis tutis xsnarSi. aqac 
gaxsnas daiwyebs wyalbadis gamoyofiT.  
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safrangeTis didgvarovnebi Svilebs Zalian ane-
bivrebdnen. maTi Svilebi gansakuTrebulebi iyvnen da 
yvelaferi gansakuTrebuli unda hqonodaT. safrange-
Tis patara cisfersisxlianTa saTamaSoebi mxolod uZ-
virfasesi metalisgan-aluminisgan mzaddeboda. 

mainc ratom iTvleboda alumini Zvirfas meta-
lad? saqme Tavisufali saxiT mis miRebas exeboda. Zvi-
ri jdeboda misi miReba. modiT, yvelafers rigis mixed-
viT mogiTxrobT.  

1808 wels hamfri devi eleqtrolizis meSveobiT 
Al2O3-dan aluminis gamoyofas cdilobda. maSin es meta-
li Tavisufali saxiT jer arc aravis enaxa, devi ki mis 
arsebobaSi darwmunebuli iyo. ar gaumarTla devis, man 
mxolod aluminis da rkinis Senadnobis miReba SeZlo. 
Tumca, metals saxeli swored devim uboZa. is werda: Tu 
gamimarTlebs da miviReb im metals, romelsac veZeb, 
mas alumins davarqmevo. 

aluminis miRebis mcdeloba hans erstedma ganag-
rZo da 1825 wels, man aluminis qloridis miReba SeZlo. 
Semdeg, is kaliumis amalgamasTan SealRo da gamoyo 
tyviis msgavsi metali. amis Sesaxeb maSinve acnoba erT-
erT samecniero Jurnals da eqsperimentebi Sewyvita. 
estafeta fridrix velerma gadaibara. 18 wliani muSao-
bis Semdeg, man sufTa aluminis miReba SeZlo. Tumca, 
aluminis miReba Zviri jdeboda, Zalian Zviri. 

1854 wels frangma qimikosma sent-kler devilma 
meTodi SedarebiT gaaiafa. aluminis miRebis procesSi 
ZviradRirebuli aRmdgeni kaliumi, SedarebiT iafi 
natriumiT Secvala. Tavisi meTodi 1855 wels parizSi 
gamofenaze saxelwodebiT - `vercxli Tixisgan~ warad-
gina. imperatori napoleon mesame am meTodma aRafrTo-
vana. is didi xania sasaxleSi am msubuqi metalisgan dam-
zadebul WurWels iyenebda, magram axla Tavisi jaris-
Tvisac mounda misi gamoyeneba. amitom, mecniers didi 
finansuri daxmareba aRuTqva, oRond ki meTodi daner-
giliyo. devilma ramdenime qarxana aago, magram... alu-
minis warmoeba kvlav Zviri iyo da kvlav saocnebo meta-
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lad rCeboda. misgan mxolod samkaulebs da fufunebis 
sagnebs amzadebdnen.  

meTodi mecxramete saukunis dasasruls gaiafda. 
problemaze erTmaneTisgan damoukideblad ori qimi-
kosi muSaobda. amerikeli studenti martin holi da 
frangi inJineri pol eru. isini kriolitSi gaxsnili 
aluminis oqsidis eleqtrolizs awarmoebdnen. Sedegi 
mSvenieri iyo, magram eleqtroenergiis didi danaxarji 
axlda Tan. qarxnis agebisas es problema gadaiWra. qar-
xana SveicariaSi aages reinis CanCqeris gverdiT. mar-
tin holi, am droisTvis 21 wlis iyo. mogvianebiT mas 
ara erTi premia mieniWa. ojaxi ar Seuqmnia, rogorc mi-
si Zma werda, koleji iyo misTvis colic, Svilic da 
mTeli cxovrebac. mecnierma kolejs Tavisi memkvidre-
obis didi nawili dautova-5 milioni dolari. 54 wlis 
asakSi leikemiiT gardaicvala, mis mSobliur qalaqSi, 
kolejis win ki misi Zegli dgas, mis mierve miRebuli 
eleqtrolizuri aluminisgan Camosxmuli. 

kvlav, alumins davubrundeT, miRebuli metali 
yvelafriT kargi iyo, garda erTisa, gamoyenebis zogi-
erTi sferosTvis ar iyo sakmarisad mdgradi. es prob-
lema germanelma qimikosma alfred vilma gadaWra. 
alumini mcire raodenobis spilenZTan, magniumTan da 
manganumTan SealRo. SenalRobi miRebidan ramdenime 
dRis Semdeg gansacvifrebel simtkices iZenda. Senad-
nobis pirveli nawili 1911 wels germaniis qalaq diu-
renSi gamouSves da mas duralumini uwodes. 1919 wels 
ki misgan pirveli TviTmfrinavi aages. aluminis Zalian 
Txel furclebs kvebis da farmacevtul warmoebaSi 
produqtebis da preparatebis SesafuTad iyeneben. 
aluminis fxvnili gamoiyeneba, rogorc saRebavi 
(`bronza~). sxvaTa Soris, cnobebi am saRebavis Sesaxeb 
jer kidev herodotes TxzulebaSia. xelovnuri korun-
dis monokristalebs (kerZod, lals) didi simagris ga-
mo zust meqanizmebSi, qvantur generatorebSi (laze-
rebSi) iyeneben. aluminis Sabi qaRaldis, saRebavebis da 
tyavis warmoebaSi gamoiyeneba. alumins feTqebad (amo-
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nali, alumotoli) nivTierebaTa dasamzadebladac iye-
neben. 

ase daiwyo aluminis triumfaluri svla msoflio-
Si. is gaiafda da misi gamoyeneba sxvadasxva sferoSi 
xelmisawvdomi gaxda. 

Tumca, dro iyo, oqroze Zvirad fasobda. swored 
misgan damzadebuli Wiqis miZRvniT gamoxata londonis 
qimiurma sazogadoebam madliereba mendeleevis aRmo-
Cenebis mimarT.  

am dros ki, patara adamianebis sulSi Suri Separu-
liyo... 

 
`Sen ratom unda geZinos cudad, roca raRaciT var 

bednieri,  
an ratom unda geZinos kargad, roca me vwevar sis-

xlis gubeSi?~... 
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visaubroT fosforze 

 
`mesaflave, Sen ambob, rom qveyanaze vinc ki kvdeba, 
im wuTSive misi Crdili yvela Cvengans aviwydeba? 
eh, ar mjera me eg raRac... momabezre kidec Tavi, 
da Sewyvite, Tu RmerTi gwams, eg dacinva gulsaklavi~. 

 
patara viyavi, roca galaktionis `mesaflave~ ze-

pirad viswavle. yvelas ukvirda, amxela leqsi ram gas-
wavlao da raRa mainc da maic eg airCieo. me kidev mom-
wonda ratomRac, naRvliani da lamazi iyo. erTxel max-
sovs, erT-erTi morigi sazafxulo ardadegebidan, sko-
laSi dabrunebuli jer kidev sazafxulo ganwyobaze 
viyavi, roca sruliad SemTxveviT metroTi mgzavrobi-
sas ori Cemi kbila biWis saubars Seveswari. saqme baqia-
obas Seexeboda. motrabaxes gasabRenZad saqme marTlac 
hqonda. hyveboda, sofelSi bebiasTan stumrad yofni-
sas, bavSvebTan erTad SeRamebulze, rogor mouwia sa-
saflaosken gavla da naTlad dainaxa, rom zogierTi 
saflavidan manaTobeli Suqi amodioda. odnav Sev-
krTio, magram yvelaze mamacad mainc me mivdiodio. Sem-
deg vagonidan Cavedi da maTi ambavi riTi dasrulda ar 
vici, magram is manaTobeli Suqi gonebaSi CamrCa.  

im patara biWebis namdvilad ar mikvirs, `ukanas-
knel alqimikoss~, hening brandsac igive daemarTa. fi-
losofiur qvas Tavis biologiur siTxeSi (SardSi) 
eZebda. amisTvis siTxes did kolbaSi (rogorc maSin 
uwodebdnen, retortaSi) aduRebda. misi, naxevradCab-
nelebuli, sardafis tipis laboratoria uceb ganaTda 
da mxcovani alqimikosi gaocebisgan muxlebze daeca- 
xumroba xom ar iyo, es filosofiuri qva anaTebda ase. 
aba, sxva ra unda yofiliyo. mogvianebiT, robert boil-
ma cda gaimeora, Sedegebi antuan loran lavuazies mis-
wera, man ki axlad aRmoCenil elements saxeli uboZa- 
`fosforous~, manaTobeli. 

ise aewyo, rom axla elementebze weris xasiaTze 
var da modiT fosforze visaubroT.  
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Tu faifuris jamSi or wil berToles marils 
(KClO3) da erT wil wiTeli fosforis fxvnils minis wki-
riT frTxilad avurevT, Zlier feTqebadi narevi war-
moiqmneba. (qimiis maswavleblis gareSe, araviTar Sem-
TxvevaSi am cdis damoukideblad gakeTeba ar SeiZle-
ba! ). rodesac popularul leqciebze am eqsperiments 
vatareb (uyvarT mozardebs afeTqebis yureba. am cdis 
Semdeg maTi gulebi qimias ukve dapyrobili aqvs-xol-
me), Semdeg veubnebi, rom maT im diliT es reaqcia ukve 
Caatares da aq msgavs emocias maTgan ar velodi. iwyeba 
diskusia, sad Caatares aseTi afeTqeba? samzareuloSi. 
erTni meubnebian, rom vxumrob, meoreni dumils amjo-
bineben da mxolod umciresi mesame nawili mpasuxobs, 
rom swored es reaqcia udevs safuZvlad asanTis anTe-
bas. erTiT nuli qimiis sasargeblod. gamodis, rom is 
Cveni samzareulos, anu yoveldRiuri yofis ganuyofe-
li nawilia. Tumca, erTxel, erTi biWi gamijiutda ki-
dec, miTxra me asanTs ar viyeneb, gazis sanTebelas vxma-
robo. gamodis, rom qimia ar mWirdebao. aseT, sruliad 
uwyinar axirebaze, mxolod keTilad Tu gageRimeba. 
erT dResac mixvdeba es biWi, rom cdeba. 

maRali qimiuri aqtiurobis gamo fosfori buneba-
Si Tavisufali saxiT ar moipoveba. misi mniSvnelovani 
mineralebia: fosforiti (Ca3(PO4)2), fTorapatiti 
(Ca5(PO4)3F), qlorapatiti (Ca5(PO4)3Cl), hidroqsiapatiti 
(Ca5(PO4)3OH) da sxv. dedamiwis qerqSi fosforis Semcve-
loba 0,12%-ia. fosfori naerTebis saxiT mcenareul 
ujredebSi Sedis, aseve adamianisa da cxovelebis Zvlo-
vani, nervuli da kunTovani qsovilebis Semadgenloba-
Sia. 

fosforis TerTmeti alotropiuli modifikaciaa 
cnobili. maTi warmoqmna kristalur meserSi erTmane-
Tis mimarT atomebis sxvadasxvagvari ganlagebiT aris 
ganpirobebuli. 

TeTr fosfors molekuluri kristaluri meseri 
aqvs, romlis kvanZebSic P4 tetraedruli molekulebia. 
aq fosforis atomebs Soris bmebi sakmaod advilad iS-
leba da swored amiT aixsneba TeTri fosforis maRali 
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qimiuri aqtivoba (harze TviTaaleba 500C-ze) da midre-
kileba Senaxvisas gadavides ufro stabilur polimor-
ful modifikaciaSi: P (TeTri) → P (wiTeli). TeTri 
fosfori Zlieri sawamlavia. 

wiTeli fosfori polimeruli nivTierebaa. miRe-
bis xerxis mixedviT mas sxvadasxva Tviseba aqvs. qimiu-
rad nakleb aqtiuria, aaldeba 2500C-ze, sawamlavi ar 
aris. 

Savi fosfori normalur pirobebSi, yvela modifi-
kaciaze mdgradia, garegnulad grafits hgavs, naxev-
radgamtaruli Tvisebebi aqvs. aaldeba 4000C-ze zeviT 
gaxurebis dros. 

70 kg wonis adamianis organizmSi daaxloebiT 780g 
fosforia. kalciumis fosfatis saxiT is adamianisa da 
cxovelebis ZvlebSi, cilebis, fosfolipidebis, nuk-
leinis mJavebis SemadgenlobaSi Sedis. fosforis naer-
Tebi energetikul cvlaSi monawileoben (adenozintri-
fosformJava-atf). adamianis organizmis sadReRamiso 
moTxovnileba fosforze aris 1,2g. mis ZiriTad raode-
nobas adamiani rZisa da purisgan iRebs. 100g puri daax-
loebiT 200mg fosfors Seicavs. fosforiT gansakuT-
rebiT mdidaria Tevzi (180mg 100g produqtSi), lobio 
(540mg 100g produqtSi), zogierTi saxis yveli (600mg-
mde 100g produqtSi). 

swori kvebisTvis aucilebelia moxmarebul fos-
forsa da kalciums Soris balansis dacva. sakvebSi am 
elementebis optimaluri Tanafardobaa 1,5:1. sakvebSi 
fosforis siWarbe Zvlebidan kalciumis gamorecxvas 
iwvevs. kalciumis siWarbis dros viTardeba SardkenWo-
vani daavadebebi. 

zogjer aseTi eqsperimentiTac vcdilob xolme 
qimiisken mozardebis Semobrunebas.  

SeurieT erTmaneTs 50g Zvlis fxvnili da 3-5g car-
ci. maTi narevi sufTa qimiur WiqaSi moaTavseT da Caas-
xiT 20g 70%-iani gogirdmJava. Zvlisa da carcis narevs 
mJava TandaTan unda daematos (moswavleebi cnobis-
moyvareebi arian, maqsimalurad moarideT WurWeli, 
sadac gogirdmJavas inaxavT!). minis wkiriT energiuli 
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morevis Sedegad erTgvarovan masas miiRebT. igi male 
gaTbeba da gardaiqmneba pastad, Semdeg ki mSral TeTr 
fxvnilad-superfosfatad (CaH2(PO4)2). qarxnebSi ki 
fosforis sasuqebs fosforitisa da apatitis minera-
lebisgan amzadeben. 

zemoT TeTri fosfori vaxsene da vTqvi, rom mom-
wamlavia. misi gamoyeneba saswavlo eqsperimentebSi ka-
tegoriulad dauSvebelia. Senaxvac gansakuTrebuli 
sWirdeba, mis naWrebs wylian qilaSi inaxaven. qilas 
korpis sacobi mWidrod unda hqondes morgebuli da 
kargi iqneba, Tu zemodan parafiniTac iqneba morCilu-
li. kidev ufro kargi iciT ra iqneba? saswavlo labo-
ratoriaSi TeTri fosfori saerTod rom ar iyos. sam-
xedro saqmeSi iyeneben fosforis bombis saxiT. Tumca, 
aseTi samxedro iaraRis gamoyeneba dReisaTvis akrZa-
lulia.  

sainteresoa fosforis gazisebri naerTi wyalbad-
Tan. haerze advilad aaldeba. sxvaTa Soris, erTi fran-
gi mecnieri muSaobda fosforTan. es is dro iyo, roca 
cdebis dros Tavs saTanadod jer kidev ar icavdnen da 
gaziseburi saxiT gamoyofili fosforiT misi tansac-
meli iJRinTeboda. rodesac, gvian RamiT mecnieri sax-
lSi brundeboda, Cabnelebul quCebSi mimavali mocis-
fro momwvano sinaTliT anaTebda. gamvlelebi saxadi-
viT eridebodnen, radgan im qveyniuri arseba egonaT. 
metsaxelic Searqves `manaTobeli beri~. 

msgavsi mistiuri manaTobeli sinaTle daWaobebul 
adgilebsa da axal saflavebze SeimCneva. es haerze 
wyalbadTan fosforis gazisebri naerTi `iwvis~, rome-
lic organizmebis xrwnis Sedegad gamoiyofa. swored es 
`sinaTle~ dainaxa sofelSi Cemma `nacnobma~ biWma met-
rodan da swored amis Sesaxeb uziarebda STabeWdile-
bebs megobrebs. isini ki gakvirvebuli usmendnen. codva 
gamxelili sjobs da maSin mec saxtad davrCi. Tumca, sa-
idumlo naTeba Waobebsa da saflavebze mistikasTan ki 
ara qimiasTanaa dakavSirebuli.  

ratom daviwye am werilSi saflavebze da sikvdil-
ze saubari ar vici. sul fosforis bralia. iciT, rome-
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li fosforis? mendeleevis elementTa perioduli sis-
temis mexuTe jgufis mTavar qvejgufSi, rom daudia bi-
na. atomuri nomeri 15 da atomuri masa- 30,973 rom aqvs.  

sikvdils rac Seexeba, is swrafi da advilia, cxov-
rebaa rTuli da kidev Rirseulad gasavleli.  

 Tumca darwmunebuli var TiToeli adamiani er-
Txel mainc dafiqrebula sikvdilze. 

`ase xdeba qveyanaze-yvela cocxlobs, yvela kvdeba 
da vai mas, vis sikvdili sicocxleSiv aviwydeba~... 
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ar eTamaSoT, veragia... 

 
`rodesac igeben, rom qimikosi var, mkvleli vgoni-

var~-am sityvebiT oqsfordis samefo kolejis profe-
sorma, qimiis doqtorma andrea selam Tavisi leqcia da-
iwyo.  

mkvleli ara, magram, rodesac igeben, rom qimikosi 
var, mekiTxebian: 

-qimiis arCeva, rom gadawyvite specialobad, sax-
lSi gulSematkivari sul ar gyavda, rom raime erCiao. 

-mainc ra erCia-Tqo, kiTxvas Sevubruneb xolme. pa-
suxebi Semdegia, filologoba, istorikosoba,ucxo ene-
bi an eqimoba (kargad gaTxovdebodio, iqve ayolebs zo-
gierTi). 

aba ra giTxraT, wera mexerxeba da Jurnalistis 
diplomic maqvs saxlSi (esec filologoba), qimiis is-
toriiT sul ufro da ufro metad vinteresdebi da sak-
marisi codna davagrove, anu istoriasTanac axlos vyo-
filvar. ucxo enebic vici. gamodis, rom eqimobaSi yo-
fila saqme, Tumca eqimi mowodebiT unda iyo da me am-
gvari mowodeba arasdros mqonia. ai, qimia... qimia sis-
xlSi maqvs gamjdari. 

dasrulda Tu ara leqcia, xeli avwie (pirvel rig-
Si mxolod me vijeqi, araferi rom ar gamomrCenoda). 
sxvebma sapatio manZiliT amjobines yofna. arc gaem-
tyunebodaT, leqciis dasawyisSi gagvafrTxiles, rom 
risi afeTqebac SeiZleboda, yvelafers aafeTqebdnen. 
hoda, mokled pirveli kiTxvis ufleba movipove da 
vkiTxe-ra movuxerxoT qimiis ar moyvarul moswavleebs 
da studentebs-Tqo. 

-`eTamaSeT maT qimiis istoriiT, saxaliso eqsperi-
mentebiT da isini verc ki gaigeben, ise Seiyvareben da 
iswavlian seriozul mecnierebas, saxelad-qimias~-iyo 
pasuxi. 

hoda, Tqven Tu Cemi statiebis kiTxvisas zogjer 
gaifiqrebT, ra saWiroa amdeni istoriebi, poezia, ad-
ges da pirdapir im sakiTxze daweros, razec apirebso, 
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maSin getyviT, rom me `geTamaSebiT~, mxolod erTi miz-
niT- qimia minda SegayvaroT. 

dRes andrea selas mivbaZav da saTamaSod saSiS niv-
Tierebas aviReb. saSiSi Tavisi bunebiT aris da misiT 
eqsperimentebis Catarebas, miT umetes moswavleebTan 
aravis vurCev. Tumca, aq masze aTasi ram SegviZlia mov-
yveT.  

alqimiur alegoriebSi qalis sawyiss da frTian 
loms adareben-aqroladia da imitom. imave alqimiko-
sebma (oRond egviptelma qemeias mimdevarma qurumebma) 
is planeta merkuris gautoles, romelic mzis sistema-
Si yvelaze swrafad brunvadia. am planetasaviT esec 
swrafad iSleba burTulebis msgavs wveTebad da Tvals 
da xels ver miadevneb, iseTi moZraviao. ver mixvdiT, 
raze vsaubrob? periodul sistemaSi metalebs Soris 
gansakuTrebuli feriTaa aRniSnuli. kidev ver mix-
vdiT? kargi, saboloo miniSneba-Txevadia da amave 
dros mZime, Zalian momwamvleli metali. ho, ra Tqma un-
da, vercxliswyalze gesaubrebiT, saSinlad veragze, 
ase rom izidavs bavSvebs cqriala burTulebiT da gul-
Si ra udevs arc ki eubnebaT. pirvelad vercxliswyal-
Tan Sexvedra samedicino universitetSi mqonda. mexuTe 
klaseli cnobismoyvare bavSvi viyavi. dedas mivakiTxe 
samsaxurSi da sanam eqsperimentze iyo Sesuli, Cemi gar-
Toba misma ganyofilebis gamgem iTava. patara qilaSi 
ucnauri vercxlisferi masa esxa da Tavi saguldagu-
lod mirCilul gadalesili hqonda. 

 Zlieri gogo xaro?- mkiTxa. ki, Tqo. maSin aba es qi-
la aiReo, oRond xelidan ar gagivardeso. qilas `da-
veZgere~ da xeli ar gamiSvia, magram simZimisgan mklave-
bi metkina. maSin gavige, rom vercxliswyali mZimea. 

pirvelad is kitab sir al-halikam aRwera. Tavis 
manisfestSi is werda: `merkuri TeTria sxeuliT, misi 
suli wiTelia da bunebriv naerTsac wiTels Sobs, Tum-
ca Tu xelovnurad gardavqmniT, is moruxo feris iqne-
ba~. erTi SexedviT sakmaod gaugebaria ara? Tumca, mo-
diT gaSifvra vcadoT: vercxliswyali moTeTro-mo-
vercxlisfro Txevadi metalia. bunebaSi gvxvdeba misi 
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wiTeli kristali-singuri, romelic vercxliswylis 
sulfids warmoadgens. Tumca, Tu vercxliswyals da 
gogirds laboratoriaSi xelovnurad SeviyvanT reaq-
ciaSi, maSin igive sulfidi miiReba, oRond moruxo fe-
ris. al-halikas azriT dedamiwaze arsebuli sulebi-
dan, merkuri yvelaze mniSvnelovani iyo. sami sxva da-
narCeni suli al-halikas azriT ase jgufdeboda: meore 
adgilze iyo- gogirdi (kacis sawyisi); mesameze- amoniu-
mi da misi marilebi; meoTxeze- dariSxani;  

 xSirad merkuris gamosaxavdnen, rogorc Sav 
frTosan loms, romelic Zirs dagdebul mefes san-
slavs. sinamdvileSi am simboloTi aRniSnavdnen ver-
cxliswylis Tvisebas, warmoeqmna amalgamebi sxva meta-
lebTan, anu STaenTqa isini. es mefe sxvadasxva ferisaa 
da feriT metals gamosaxaven. is SeiZleba iyos: oqro, 
vercxli, tyvia, kala, spilenZi. am videoSi andrea sela 
sxva sakiTxebTan erTad amalgamis warmoqmnis demon-
strirebas axdens. uyureT 1:29 wuTidan, sadac merkuri 
oqros `Wams~ http://www.youtube.com/watch?v=nuNVbfy9Wig 

zogjer ki imave frTian loms meore ufrTo lom-
Tan xatavdnen. es meore lomi gogirdi iyo da erTad 
vercxliswylis sulfids warmoqmnidnen. am ukanasknel-
ze aRarafers davwer, radgan Tu ra imedebs amyareb-
dnen masze alqimikosebi adrec maqvs aRwerili. 

zogierTma SeiZleba gaifiqros, rad gvinda amdeni 
alqimia? rogorc manCesterSi gamarTul mecnierebis 
istoriis msoflio kongresze aRmovaCine, dRes alqimi-
is istoriis kvlevebis bumia. aris Zalian seriozuli 
samecniero fondebi, romlebic am kvlevebs afinanseben 
(ra Zalian samwuxaroa, am fondebSi mxolod evrokavSi-
ris qveynebis da amerikis moqalaqeebs SeuZliaT ganac-
xadis Setana). kidev ufro didi bumi iciT razea? es al-
qimiuri informacia Tanamedrove qimiis swavlebis pro-
cesSi moswavleTa da studentTa motivaciisTvisac 
rom gamoiyenon. kmayofili var, rom am meTods didi xa-
nia viyeneb. 

kvlav vercliswylis Tvisebebs davubrundeT. xom 
ucnauri metalia, erTi Tavisebureba isic aqvs, rom 
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misTvis hidroqsidebi ucnobia. vercxliswylis hid-
roqsidis warmoqmnis nacvlad, sinamdvileSi miiReba 
vercxliswylis (I) oqsidi: Hg2Cl2 + 2 NaOH=Hg2O+2NaCl 
+H2O 

merkuri qimiur naerTebSi ZiriTadad orvalento-
vania. Tumca cnobilia formalurad erTvalentovani 
vercxliswylis naerTebic- oqsidi Hg2O da kalomeli 
Hg2Cl2.  

erTvalentovani vercxliswylis yvela naerTSi mi-
si atomebi erTmaneTTan SeerTebulia kovalenturi 
bmebiT: -Hg-Hg-. Sesabamisad, am naerTebSi vercxliswya-
li orvalentovania, magram misi TiToeuli atomis va-
lentobis erTi erTeuli ixarjeba vercxliswylis meo-
re atomTan bmaze: Hg2Cl2 anu Cl-Hg-Hg-Cl. 

gaxurebisas (350 C0) vercxliswyali uerTdeba Jan-
gbads da warmoqmnis Sesabamis oqsids, romelsac wiTe-
li fxvnilis saxe aqvs: 2Hg+O2=2HgO. Tumca, ufro Zlie-
ri gaxurebiT (500 C0) oqsidi kvlav iSleba vercxlis-
wylis da Jangbadis gamoyofiT. es istoriuli eqsperi-
mentia, jozef pristlim Caatara da vercxliswylis oq-
sidi didi gamadidebeli SuSis daxmarebiT da mzis sxi-
vebis meSveobiT gaaxura. es gamadidebeli SuSa dRes 
londonis samefo sazogadoebis muzeumSia daculi. ga-
moyofili gazi CaisunTqa da mogvianebiT dawera-`ise 
mesiamovna, megona gavfrindebodio~. ase Jangbadze wer-
da, romlis aRmoCenis pativic mas xvda wilad (igive ga-
zi odnav adre Seelemac aRmoaCina, oRond Jurnalis ga-
momcemeli redaqtoris daudevrobiT, gamoqveynebis 
pirveloba pristlis ergo ). 

vercxliswyali mraval fizikur-qimiur xelsawyo-
Si gamoiyeneba. sad aRar naxavT mas, TermometrebSi, ba-
rometrebSi, manometrebSi, areometrebSi. aqve andrea 
selas kidev erT video rgols SegTavazebT, sadac is 
vercxliswyalze saubrobs da am liTonian erT-erT 
xelswayos warmoadgens http://www.youtube.com/watch?v=G-
_S96C1dwk8 
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ai, rom gagitydeT xelsawyo, sadac vercxliswya-
lia, ras izamT? me getyviT vercxliswyali rogor mo-
iqceva, mbzinav, umcires burTulakebad danawevrdeba 
da wageTamaSebaT, Seecdeba umcires xvrelebSi SeZvres, 
rom ver miwvdeT da mere mSvidad aorTqldes, garemoc 
mowamlos da Tqvenc. amis ufleba ar misceT, amitom: ga-
moaReT fanjara oTaxis gasaniaveblad, daRvrili wve-
Tebi frTxilad SeagroveT spilenZis mavTuliT an 
brinjaos monetiT. vercxliswyali spilenZs advilad 
ekvris da wyvets gadinebas. gamoyenebuli sagnebi (mav-
Tuli, moneta) vercxliswylis wveTebTan erTad moa-
TavseT qilaSi, Tavi kargad moargeT da Rrmad damar-
xeT miwaSi. ra movuxerxoT im wveTebs, romlebmac mainc 
moaswres da umcires xvrelebSi gauCinardnen. Tu es 
laboratoriaSi moxda, maSin gogirdi CayareT da iner-
tuli HgS warmoiqmneba, romelic iqneba TavisTvis da 
ar SegawuxebT. Tu saxlSi moxda es yvelaferi, maSin ra-
sac samzareuloSi ipoviT, es Cveulebrivi sodaa da od-
nav danamuli CayareT xvrelSi. Tumca, ufro saimedo 
qlorkiri da qloraminia. 

makedonelma Tavis xalxs uTxra: `oh, aTonelebo, 
ras aRar vakeTeb, rom Tqveni guli davipyroo~. 

ras aRar vakeTeb, rom qimiam Tqveni guli daip-
yros... 
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koboldebis kobalti 

 
bavSvobisas zafxulis ardadegebis nawils bebias-

Tan sofelSi vatarebdi. bebias Zalian vuyvardi, albaT 
ufro imitom, rom umcrosi SviliSvili da Tan misi sex-
nia viyavi. mec jiutad erTi sabavSvo leqsidan vimeo-
rebdi: „roca didi gavxdebi, qeTo bebo viqnebi“-Tqo da 
amisTvis kidev ufro Zalian vuyvardebodi. Tumca, aqa-
iq waiwuwunebda kidec, Znelia „anabara“ roca gyavs, 
ramxela pasuxismgeblobaao. 

saRamoobiT ubnis wamoRerebuli gogo-biWebi 
filmis sanaxavad soflis klubSi midiodnen. maTTan 
erTad wasvla mec mindoda, magram vin wamiyvanda, an vin 
gamiSvebda. patara bavSvis Tan wayvana araferSi sWirde-
bodaT, mTeli filmis ganmavlobaSi aTas kiTxvas erTad 
davsvamdi da yvelas xels SeuSlidi. bebia ki, miT ume-
tes ar gamiSvebda. amitom, Cemi wuwunisgan TavisTvis 
rom eSvela, gverdze momisvamda da metyoda, imaT 
films uyuron, me kidev `koboldebze~ axal istoriebs 
mogiyvebio.  

`koboldebi~ Svedebi iyvnen. ufro swored, maTi 
ori Sto arsebobda. erTi nawili Svedobda, meore ki 
germanelobda. patara cisferi Seferilobis kacunebi, 
romlebic araCveulebriv Rones flobdnen. didi ke-
TilSobilebiT sulac ar gamoirCeodnen, patar-patara 
sisaZagleebsac Cadiodnen, magram mxiblavdnen ratom-
Rac. bebias maT mimarT Cemi nazi grZnobebi sulac ar 
moswonda, magram Cems gasaCumeblad amas saTavisod iye-
nebda da `koboldebs~ ostaturad moiSveliebda xolme. 

`koboldebi~ tyeSi, maRaroebsa da mineral `ko-
boldSi~ binadrobdnen. me kidev sul imedi mqonda, rom 
erTxelac Cvens ezoSic Semoivlidnen. miT umetes, maTi 
nawili, kargi xasiaTis dros adamianebs exmareboda ki-
dec. ai, Tu ganwyoba cudi hqondaT, maSin sxvisi ganwyo-
bis gafuWebazec zrunavdnen. tyeSi dakargul adamia-
nebs win cisfer mineral `kobolds~ uyridnen. esec maT 
xasiaTze iyo damokidebuli. an gzas agibnevdnen, an pi-
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riqiT swor gzaze dagayenebdnen da tyidan gasasvlels 
gaCvenebdnen. me ratomRac mjeroda, rom yvelanair 
`koboldTan~ saerTo enas gamovnaxavdi. 

Tu dakvirvebixarT, zogjer ori sruliad ucnobi 
adamiani, romlebic erTmaneTisgan manZiliT da SesaZ-
loa droTic arian daSorebulni, garegnulad erTi 
kvercxujredis tyupebiviT hgvanan erTmaneTs. zogier-
Tebi ki azrebiT da xasiaTiT emTxvevian. rogorc Cans, 
ase dagvemarTa me da Sved qimikoss henrix brands. ori-
ves bavSvobaSi `koboldebi~ gvxiblavdnen. brandma Cems 
Sesaxeb araferi icoda, me-18-e saukuneSi moRvawobda 
da gindac Tanamedrove yofiliyo, albaT CemiT mainc 
ar dainteresdeboda. mec rom giTxraT, im xanad bran-
dis Sesaxeb vicodi rame Tqo, ar unda damijeroT. mok-
led, bavSvobaSi zustad CemsaviT, brandsac `kobol-
debTan~ Sexvedraze uocnebia. swored amitom, mogviane-
biT mineral `koboldis~ Seswavla daiwyo. 

 1735 wels mineral koboldidan naxevrad metali 
kobalti gamoyo da amis Sesaxeb vrclad Tavis diserta-
ciaSi dawera. Tumca, mineral kobolds jer kidev me-17-
e saukunidan icnobdnen da minis warmoebaSi cisferi Se-
ferilobis misacemad iyenebdnen. aseTi mina Tu warmoe-
bis dros ar gaskdeboda, sjerodaT, rom gansakuTrebu-
lad mtkice iqneboda. ratom? Tu mina xarSvis da Sefe-
radebis dros daziandeboda, es niSnavda, rom mineral 
`koboldis~ SigniT (romelsac ferisTvis iyenebdnen) 
cudi znis koboldi imyofeboda. Tu mina gadarCeboda 
da saboloo saxes miscemdnen, niSnavda, rom SigniT ke-
Tili koboldi iyo da minac didxans iqneboda adamiane-
bis samsaxurSi. 

rogorc giTxariT, brandi kobalts naxevrad meta-
lad Tvlida. aseTebad miaCnda is metalebi, romlebic 
ar iWedebodnen, mag. TuTia, stibiumi, dariSxani, ver-
cxliswyali da bismuti. SegaxsenebT, rom es brandiseu-
li versiaa. 1774 wels brandma kidev erTi minerali aR-
moaCina, romelsac `koboldebTan~ aranairi kavSiri ar 
hqonda. arc qimiis, arc legendis da arc zRapris done-
ze. es kobaltis sulfidi Co3S4 iyo. brandis Semdeg ko-
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baltis Tvisebebis Seswavla iseTma qimikosebma ganag-
rZes, rogoric iyvnen: prusti, tenari, berceliusi, 
bergmani. Tumca, zogierT qimikoss ar sjeroda am ele-
mentis arseboba. maT rigSi iyo ungreli qimikosi padaq-
si, romelsac swamda, rom kobalti damoukideblad ver 
iarsebebda da is yovelTvis dariSxaTan iyo bmuli.  

sxvaTa Soris, mineral `koboldis~ Termuli damu-
SavebiT dariSxanis oqsidi gamoiyofoda da Tu usaf-
rTxoebis zomebi daculi ar iyo, mecnieri iwamleboda. 
rogorc amboben, brandic ramdenjerme mowamlula. mo-
gexsenebaT, im xanad usafrTxoebis zomebs kargad ar 
icavdnen. ufro metic, rasTanac muSaobdnen, an rasac 
miiRebdnen, yvelafers gemos usinjavdnen an ynosav-
dnen. isic aRsaniSnavia, rom maSindel qimikosebs labo-
ratoriaSi yovelTvis yavdaT damxmare. rogorc axla 
laboratoriaSi laborantia. sxvaoba erTi iyo, dRevan-
del laboratoriebSi momuSave laborantebs qimiuri 
ganaTleba aqvT. maSin es aucilebeli ar iyo, isini uf-
ro SegirdebiviT yavdaT da meqanikur saqmes avaleb-
dnen. amgvar Segirdebs swamdaT, rom Tu qimikosi ko-
baltis gamoyofisas iwamleboda, mineralSi `mcxovre-
bi~ koboldebi xasiaTze ver iyvnen da maTi simSvidis 
darRvevisTvis qimikoss sjidnen. rogorc wyaroebSi 
weria, sanam mineralis Termul damuSavebas iwyebdnen, 
masSi `mcxovrebi koboldebis~ mosaTaflad raRac spe-
cialur simRerasac ki mRerodnen. 

is ki ara, TviT kobaltic saSiSia adamianis orga-
nizmisTvis. 60-ian wlebSi kobaltis marilebs zogierTi 
ludsaxarSi kompania qafis mdgradobisTvis iyenebda. 
vinc yovel dRe oTx litrze met kobaltian luds miir-
Tmevda, kardiologiuri klinikis mudmivi pacienti 
xdeboda. zogierTebi ki sicocxlesac gamoemSvidobnen. 
`kobaltiani kardiomiopaTiis~ bumi 1964-66 wlebSi ame-
rikaSi nebraskasa da minesotas StatebSi, kanadaSi-kve-
bekSi da belgiaSi iyo. mas Semdeg ludsaxarSebs kobal-
tis marilis gamoyeneba aekrZalaT. 

dRes kobaltze vwer. SeiZleba ikiTxoT, kobalti 
ratom unda iyos CvenTvis saintereso da mniSvnelova-
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nio. Tundac, ciankobalaminis gamo, romelsac yofaSi 
ufro B12 vitaminis saxiT icnoben. hidrovitaminia da 
Zalian rTuli agebuleba aqvs. Seicavs korinis birTvs 
(romelsac agebulebiT zogi hems amsgavsebs da zogic 
porfirinis birTvs), romelTanac kobaltis +3 daJan-
gulobis xarisxis mqone ionia dakavSirebuli. B12 vita-
mins nawlavis floris mikroorganizmebi asinTezireben 
da erTaderTia, romelic SeiZleba organizmSi dagrov-
des. kobalaminis naklebobisas anemiis iseTi avTvisebi-
ani forma SeiZleba ganviTardes, rogoric megalob-
lasturi anemiaa. adamianisTvis am vitaminis wyaro um-
Tavresad cxoveluri produqtebia, maT Soris RviZli 
da Tirkmelebi. sinTezirdeba agreTve nawlavuri mik-
rofloris mier da sadReRamiso moTxovnilebaa 2-5mkg. 

Tumca, kobalts davubrundeT. erTi SexedviT rki-
nisebri bzinvareba aqvs da mis msgavsad magnitur Tvise-
bebs flobs. wyali da haeri masze ar moqmedebs. ganzave-
bul mJavebSic rkinasTan SedarebiT ufro Znelad ix-
sneba. kobalts ufro metad iseT SenadnobebSi gamoiye-
neben, romlebic Tbo da maRali temperaturisadmi gam-
Zle masalebSi Sedis. aseTi Senadnobis erT-erTi maga-
liTia vitaliumi, romelic Seicavs 65% kobalts, 28% 
qroms, 3% vanadiums, 4% molibdens. vitaliumi koro-
ziisadmi Zalian mdgradia. myari Senadnobi steliti 
saWrel danadgarebSi gamoiyeneba. Sedgeniloba aseTia: 
40-60% kobalti, 20-35% qromi, 5-20% vanadiumi da 1-2% 
naxSirbadi. rogorc ukve vTqvi, kobaltis naerTebi mi-
nas mocisfro-molurjo Seferilobas aZleven. aseTi 
minis fxvnilsgan damzadebul saRebavs ki WurWlis de-
koraciisTvis iyeneben da mas `kobaltis WurWels~ uwo-
deben. kobaltis radiaqtiur izotops kobalt-60 medi-
cinaSi, rogorc γ-gamosxivebis wyaros iyeneben. saxe-
lic originaluri aqvs `kobaltis iaraRi~. 

kobalti katalizatoricaa. liTiumis kobaltati 
liTiumis akumulatorebSi dadebiTi muxtis mqone 
eleqtrodaT gamoiyeneba. 

kobalti or oqsids warmoqmnis kobaltis (II) oqsi-
di CoO da kobaltis (III) oqsidi Co2O3. am oqsidebis Sesa-
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bamisi hidroqsidebia- Co(OH)2 da Co(OH)3. maT ki Tavisi 
Sesabamisi marilebi aqvT, Tumca samvalentiani kobal-
tis marilebi aramdgradia da iolad gardaiqmnebian 
orvalentian kobaltis marilebad. cnobilia, aseve Se-
reuli tipis oqsidi Co3O4 (an CoO· Co2O3). 

uwylo mdgomareobaSi kobaltis orvalentiani ma-
rilebi lurji Seferilobisaa. maT wyalxsnarebs da 
kristalhidratebs ki movardisfro Seferiloba dah-
kravs. aq ar SemiZlia Cemi erTi jgufeli ar gavixseno, 
romelic Zalian kargad qsovda da studentobis dros 
laboratoriaSi yofnisas saaTobiT tkbeboda kobal-
tis marilebis yurebiT. Tan oxravda, sad viSovo axla 
me am feris Zafio.  

orvalentiani kobaltis naerTebi orvalentian 
rkinis naerTebTan SedarebiT Zalian Znelad iJangebian. 
Tumca, Zlieri mJangavebis Tanaobisas, mag. natriumis 
hipoqloriti, daJangva swrafad mimdinareobs da orva-
lentiani kobaltis hidroqsidi samvalentian kobal-
tis hidroqsidad gardaiqmneba. 

 
samvalentian kobalts kompleqs naerTebis war-

moqmna axasiaTebs. am SemTxvevaSi nakleb mdgradobas 
swored orvalentiani kobalti iCens, radgan misi kom-
pleqsnaerTebi Zalian aramdgadia. aseT naerTebSi ko-
baltis sakoordinacio ricxvi eqvsis tolia. 

bunebaSi kobalti SedarebiT mciredaa gavrcele-
buli. dedamiwis qerqSi misi Semcveloba daaxloebiT 
0,004%-ia. Zalian xSirad, is dariSxanTan erTad gvxvde-
ba da albaT swored amitom ungrel qimikoss padaqss, 
misi arseboba dariSxanis gareSe ver warmoedgina. 

kobalti rkinasTan da nikelTan erTad meteori-
tebis SemadgenlobaSic Sedis. xSirad gaigonebT, wai-
kiTxavT an moismenT, rom dedamiwas meteoriti uaxlov-
deba da Tu dagvejaxa, gagvanadgurebs. Semdeg, ise xde-
ba, rom gverdiT Cagvivlis xolme, Tumca zogierTi 
Jurnalisti da mecnieri imeds ar kargavs da `gvamSvi-
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debs~, es exla agvcda, Torem magas kvalSi rom udgas, 
ase daaxloebiT 10-15 wlis Semdeg aq iqneba da naxavT me-
reo. me aseT gancxadebebze meRimeba. damejaxeba da mec 
aq davxvdebi, sadRa waval. Tumca, modiT werils saxu-
maro ganwyobiT davasruleb. 

iqneb, `koboldebi~ kosmosSi gadasaxldnen da iqe-
dan meteoritebiT gviteven? mgoni, cru gangaSis da 
sensaciis moyvaruli JurnalistebisTvis kargi Tema 
unda iyos, ara? 
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`naxe Tu oqro rasa iqms~... 

 
adreul bavSvobaSi cxovrebam erTi gakveTili Ca-

mitara, maswavlebeli ki deda iyo. maswavles, rom oq-
ros mona ar unda iyo. mamas sikvdilis Semdeg deda dau-
naneblad yidda Tavis oqros samkaulebs (romlebic 
moswonda kidec da uxdeboda) da Cems ganaTlebaSi deb-
da. ase damedo dedas vali, romelsac verasdros gavis-
tumreb, radgan SeuZlebelia. 

maxsovs, oqros vaWar boriasTan davdiodiT. Tva-
lebmoWutuli gaxedavda nakeTobas da Semdeg ukmayo-
filo saxiT Semogvacqerdeboda. saxeze ewera, es ra mo-
mitaneTo, magram kargi radgan moxvediTo... maSin gul-
wrfelad megona, rom nakeToba ar vargoda da cota 
nirwamxdaric ki videqi xolme. mere mivxvdi, rom es bo-
rias xriki iyo, misTvis fasi daegdo. erTxel dedas 
kiTxa kidec, ratom yidiTo, qeTis ganaTlebisTviso, 
upasuxa dedam. borias ironiuli Cacinebac maxsovs, ra 
ganaTleba magas undao, gaTxovdeba da eg ariso. ase oq-
ros vaWari boria fiqrobda... me da dedas odnav sxva 
gegmebi da miznebi gvqonda cxovrebaSi. 

ar ifiqroT, rom werils borias da mis msgavs vaW-
rebs vuZRvnide. maTze rusTavelma ukve dawera: `Tqven 
vaWarni laCarni xarT, omisaca umecarni~...  

Cemi werili oqrozea...  
Tumca, boria ase rom iyo oqros siyvaruliT dab-

rmavebuli, es misi bunebis brali iyo albaT. alqimiko-
sebic imave seniT iyvnen Sepyrobilni. oRond isini, vin-
mes motyuebas da xelSi oqros iafad Cagdebas ki ar 
cdilobdnen, sxva metalisgan misi miReba surdaT. Tvi-
Ton oqros ki mzis sadars uwodebdnen da planeta mzis 
simboloTi aRniSnavdnen. bevrs ecadnen, magram vera-
fers gaxdnen. xan filosofiuri qvis Ziebas mihyves xe-
li, xan arafris momcemi reaqciebis keTebiT Seiqcies 
Tavi... araferi gamouvidaT.  

profesiiT qimikosi var. iciT ase vin miwoda?- ro-
bert boilma. es is robert boilia qimiaze wigns, rom 
dawers da `qimikos skeptikoss~ daarqmevs. am wignSi it-
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yvis: araviTari alqimia ar arsebobs, arsebobs erTader-
Ti WeSmariti mecniereba da mas saxelad qimia qvia. Cven 
ki, vinc mas vemsaxurebiT qimikosebi varTo. amis miuxe-
davad, britaneTis mTavrobas oqros transmutaciis ak-
rZalvis kanons Seacvlevinebs da oqros miRebis mcde-
lobaSi saidumlo laboratoriaSi mraval saaTs gaata-
rebs. araferi gamouva... igive bedi eweva isaak niuton-
sac, romelic aseve Cumad oqros miRebas cdilobda... 

manamde gacilebiT adre, mefe eduard II-is piradi 
alqimikosi espaneli raimond luli miwisqveSa labora-
toriaSi saidumlo cdebs atarebda. oqro ver miiRo, sa-
magierod yovlad gaugebari Canawerebi datova. lulis 
erT-erTi cdis Canaweri aseTia: 

`aiReT filosofiuri vercxliswyali da gaaxu-
reT, sanam is wiTel lomad ar gadaiqceva. wiTeli lomi 
mJave yurZnis spirtTan gaacxele qviSis abazanaze. siT-
xe bolomde amoaSre, sanam vercxliswyali ar gadaiqce-
va qvismagvar nivTierebad, romelic SeiZleba daniT da-
iWras. moaTavse is Tixawasmul retortaSi da daiwye mi-
si gamoxda. miiReb flegmas, spirts da wiTel wveTebs. 
kimeriuli Crdilebi retortas mTlianad dafaraven da 
mis SigniT warmoiqmneba namdvili drakoni, romelic 
STanTqavs Tavisave kuds. aiRe es Savi drakoni, dasrise 
qvaze da Seexe gacxelebuli naxSiriT. is ainTeba da mii-
Rebs ulamazes limonis fers, Semdeg ki mwvane lomad 
gardaiqmneba. Seecade, rom man STanTqas Tavisi kudi da 
kvlav gamoxade. gacxelebis Semdeg miiReb cxel wyals 
da adamianis sisxls.~ 

mecxramete saukuneSi frangma qimikosma Jan-ba-
tist andre diumam es absurduli Canaweri gaSifra: 

`filosofiuri vercxliswyali — tyviaa. misi gac-
xelebiT tyviis yviTel Jangs miviRebT, romelic Sem-
dgomi gacxelebiT gardaiqmneba wiTel lomad (wiTel 
naerTad). naerTs acxeleben Rvinis ZmarTan erTad, ro-
melic tyviis Jangs gaxsnis. siTxis aorTqlebis Semdeg 
darCeba tyviis acetati. misi TandaTanobiT gacxelebi-
sas xsnarSi gamoixdeba jer sakristalizacio wyali 
(flegma), Semdeg spirti (acetoni) da bolos muqi wiTe-
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li zeTisebri siTxe. retortaSi rCeba Savi masa, anu Sa-
vi drakoni. es danawevrebuli TuTiaa. cxel naxSirTan 
Sexebisas is iwyebs dnobas da gardaiqmneba tyviis yvi-
Tel oqsidad, anu, Savi drakoni SeWams Tavisive kuds da 
warmoqmnis mwvane loms. is kvlav SeiZleba gardaiqmnas 
tyviis acetatad da yvelaferi Tavidan ganmeordes.~ 

lulis Semdeg, odnav mogvianebiT alqimiis mimde-
var andrei libaus saocari ram gadaxda Tavs. oqros 
transmutaciis xerxi ver, magram oqros gaxsnis SemZle 
azotmJavas da marilmJavas narevi `samefo arayi~, igive 
Tezafi aRmoaCina. diax, oqro mxolod TezafSi ixsneba. 
aq gasaocari is aris, rom oqros miRebis nacvlad misi 
gamanadgurebeli, gamxsneli iqna aRmoCenili. 

bunebaSi TviTnabadi saxiT gvxvdeba. oqros mar-
cvlebi qvarcSi da qvarcis qviSaSi moipoveba. minarevis 
saxiT oqros Seicavs TuTiis, tyviis da spilenZis sul-
fidebi. oqros maragi zRvebsa da okeaneebis wylebSi-
caa. oqro mcire raodenobiT adamianis organizmSic mo-
ipoveba. qalis organizmi mas 5-6-jer meti raodenobiT 
Seicavs. 

TviTnabadi oqro minarevis saxiT Seicavs vercxls 
(5-15%), spilenZs, rkinas da sxva elementebs. 

oqrosSemcvel madnebs winaswari damuSaveba-dawi-
ladeba da gamdidreba sWirdebaT. pirveladi procese-
bis Sedegad gamoyofil oqros amdidreben amalgamire-
bis, cianirebis da sxva meTodebiT. oqros Semcveli ma-
salis cianidTa xsnarebiT damuSavebiT (Jangbadis Tana-
obisas) oqro masSi ixsneba da xsnarSi gadadis. es meTo-
di qarTvelma mecnierma petre bagrationma 1843 wels 
SeimuSava. 

4Au + 8 KCN + 2 H2O +O2= 4K[Au(CN)2] +4KOH 
miRebuli oqrosSemcveli cianiduri xsnarisgan 

Tavisufal oqros TuTiiT gamoyofen.  
2K[Au(CN)2]+Zn=2Au+K2[Zn(CN)4] 

amgvarad miRebuli metaluri oqros Rrublovan 
masas gogirdmJaviT da wyliT Carecxaven, gaaSroben da 
oqros zodebad Seadnoben. 
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oqro bunebiT araaqtiuri metalia. haerSi gaxure-
bisas cvlilebas ar ganicdis. calke aRebuli mJavebi 
oqroze ar moqmedeben. ar ixsneba gamxsnelTa absolu-
tur umravlesobaSi. Jangbadi da halogenebic ki, mSral 
atmosferoSi masze TiTqmis ar moqmedeben. metaluri 
oqro da misi naerTebi aratoqsikuria. am Tvisebebis ga-
mo mas `keTilSobil metals~ uwodeben. 

`keTilSobili metali~ Zalian xSirad adamianebSi 
arakeTilSobilur azrebs aRZravda. arc erT metalTan 
ar aris dakavSirebuli imdeni sisxlisRvra, ramdenic 
oqrosTan. calkeuli adamianebi da mTeli saxelmwifo-
ebi oqros xelSi Casagdebad araviTar avazakobas ar 
eridebodnen. oqro kerpad iqca, kerpebi ki msxverpls 
iTxoven. Zveli romaeli mwerali plinius ufrosi nat-
robda: `netavi SeiZlebodes, rom oqro saerTod gaqres 
adamianis cxovrebidan~. 

oqros ori rigis naerTebia cnobili. maT +1da +3 
Jangvis xarisxi Seesabameba. SedarebiT mdgradi is naer-
Tebia, sadac Jangvis ricxvi +3-is tolia. liTonuri oq-
ro vercxliswyalSi rom ixsneba da amalgamas warmoq-
mnis, es adre, vercxliswylis ganxilvisas ukve davwere. 
iqve andrea selas video rgolis yurebac im adgilidan 
girCieT, sadac amalgama warmoiqmneboda. axla girCevT 
mTlianad uyuroT, radgan oqros Sesaxeb Zalian sainte-
resod yveba.http://www.youtube.com/watch?v=nuNVbfy9Wig 

oqros Senadnobebi vercxlTan da spilenZTan 
eleqtroteqnikaSi, stomatologiaSi, saiuveliro nake-
Tobebis dasamzadeblad gamoiyeneba. oqros minis, fai-
furis an metalTa zedapiris dasafaravadac iyeneben. 
misi Senadnobi platinasTan qimiurad mdgradi apara-
turis Sesaqmnelad gamoiyeneba. koloiduri oqro medi-
cinaSi antiseptikur saSualebad ixmareba. 

SenadnobebSi oqros Semcvelobas sinjiT (promi-
le) gamosaxaven. saiuveliro nawarmSi oqros spilenZs 
da vercxls ureven. sinji 583 niSnavs, rom masSi 58,3% 
oqroa, danarCeni 41,7% spilenZi an vercxlia. e.w. ba-
jaRlo oqros sinji ki 96-ia.  
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oqros sinjebze gamaxsenda, aspiranturaSi swavli-
sas ZviradRirebuli literaturis Sesyidva gaxda saWi-
ro. simarTle giTxraT, ojaxsac raRaceebi Wirdeboda. 
erTi beWedi iyo, sxvebisgan woniTac, sinjiTac, Semku-
li TvaliTac da nakeTobiTac gamorCeuli. Tbilisis 
centralur ubanSi, prestiJul maRazia-salonSi mivi-
tane Casabareblad. Zalian aReldnen, Tumca ecadnen ar 
SeemCniaT. Tavs ar endnen da aRmaSeneblis gamziridan 
sami Ripiani kacisgan Semdgari `kompetenturi~ komisi-
ac moiSvelies. iyo CurCuli da Tvalis Cxakuni, xelebis 
Jestikulaciis uzado zeimi. videqi da Sevyurebdi...  

uneburad rusTavelis sityvebi maxsendeboda:  
`naxe Tu oqro rasa iqms, kverTxi eSmakTa Zirisa~... 
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oskari, oskari... 

 
yoveli wlis Tebervlis TveSi oskaris dajildo-

vebis ceremoniali imarTeba. me Cems mkiTxvelTan yo-
velTvis gulwrfeli var da amjeradac saxalxod vaRia-
reb, rom amgvari ceremoniebis didi gulSematkivari ar 
gaxlavarT. arc wardgenili filmebis da msaxiobebis 
sia mainteresebs (Tumca, karg films yovelTvis siamov-
nebiT vuyureb) da arc is Tu vin gaimarjvebs. Tu Sem-
TxveviT axal ambebSi yuri movkari, xom kargi, arada 
specialurad namdvilad ar movZebni. is ki kargad vici, 
Tavs ar zogaven, oRond ki es oqrosferi figura xelSi 
Caigdon, oskarosanis saxeli dairqvan da rac metjer, 
miT ukeTesi.  

amerikis kinoakademiis Seqmnis Sesaxeb idea kompa-
nia metro golden maieris xelmZRvanels luis maiers 
mouvida azrad 1926 wels. jildos ki `oskari~ dajil-
dovebis meeqvse ceremoniaze uwodes. versiebi gansxva-
vebulia, zogi ambobs, rom naTlia msaxiobi beti devisi 
iyo. zogierTi ki ixsenebs, qandakebis danaxvisas, ro-
gor SesZaxa akademiis mdivanma, yofilma biblioTekar-
ma margaret herikma: gamocxadebuli biZaCemi oskariao. 

figuris dasamzadeblad tyviisa da kalis gam-
lRval narevs formebSi asxaven. gaxexvis Semdeg figu-
ris galvanuri dafarva xdeba fenebad. jer spilenZi, 
Semdeg nikeli da vercxli, bolos ki oqro. 

msgavsi narevis momzadeba sul iolad SeiZleba. 
rkinis tigelSi tyvia da kala movaTavsoT (1:2). narevs 
rkinis kovziT movurioT. galRobisas rkinis formebSi 
CamovasxaT. TlR. (Pb)=3280C, TlR. (Sn) =2320C, TlR. (Pb /Sn) 
=1800C. 

rogorc xedavT, Senadnobis lRobis temperatura 
mis Semadgenel metalebTan SedarebiT ufro dabalia. 

Senadnobi ra aris? uh, Zlivs damisviT mTavari Se-
kiTxva, Torem me arc beti devisi mainteresebs da miT 
umetes arc margaret herikis biZa-oskari, me Senadno-
bebze vapireb daweras. 
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Senadnobi ewodeba sistemas, romelic ori an meti 
metalisgan, an iSviaTad metalisa da arametalisgan 
Sedgeba. arametaluri Senadnobebia: graniti, bazalti, 
silikaturi mina. Senadnobebs sawyis komponentebTan 
SedarebiT axasiaTebT: lRobis dabali temperatura; 
meti simagre da simtkice. 

imis moyoliT Tavs aRar SegawyenT, Tavisdaunebu-
rad rogor aRmoaCina pirveli Senadnobi TiTberi 
(Cu/Zn 10-50%-mde), qemeias mimdevarma egviptelma bo-
losma. es sxva werilebSi maqvs aRwerili. mxolod imas 
SegaxsenebT, rom Senadnobi TiTberi iyo da is oqro 
egonaT. Zveli droidan ki Senadnobi brinjaoa cnobili. 
misi pirveli nakeToba miRebuli iyo Cv.w. aR.-mde 4 aTa-
si wlis win spilenZisa da kalas madnis galRobiT xis 
naxSirTan erTad. ukve Semdeg, brinjaos, spilenZSi ka-
las an sxva metalebis damatebiT amzadebdnen. brinjao 
(ital.)-spilenZis Senadnobia sxvadasxva qimiur elemen-
tebTan- tyvia, kala, alumini, kadmiumi, beriliumi. 

uZveles droSi brinjao arqiteqturaSic gamoiye-
neboda. homerosi `odiseaSi~ sasaxlis aRwerisas werda, 
rom is garSemortymuli iyo brinjaos kedlebiT, troas 
omSi ki mebrZolni brinjaos maxviliT ibrZodnen. 

Sua saukuneebidan dRemde brinjaos Cu/Pb didi ra-
odenoba saeklesio zarebis Camosxmaze ixarjeba. cno-
bili faqtia, rom romis papis urban III-is (XII s.) brZane-
biT vatikanSi wminda petres taZridan brinjaos nake-
Tobebi Camoxsnes da sent-anJelos cixesimagris dasa-
cavad zarbaznebisTvis gadaadnes. 

ratom brinjao da ara calke aRebuli spilenZi da 
tyvia? Senadnobi Cu/Pb ufro mtkice da magaria; brin-
jaos kargi musikaluri JReradobac aqvs. 

brinjaos da TiTberis Semadgenloba viciT. mel-
qioris da duraluminis? melqiori-Cu/Ni 20%-mde; du-
ralumini-Al/Cu (3-5%), Mg (1%), Ni (1%), Mn (1%).  

XXI-e saukunis unikaluri Senadnobebi-ase uwode-
ben Ti/Ni (1:1) da Al/Li/Mg Senadnobebs. 
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kosmosuri xomaldis antena Ti/Ni-is Senadnobisgan 
mzaddeba da mas nitinoli ewodeba. xomaldis awyobisas 
am Senadnobisgan damzadebul patara gorgals korpus-
Si aTavseben. rodesac mze korpusis zedapirs gaaxu-
rebs, gorgali ramdenime kilometris sigrZis far-
glebSi gaswordeba. 

nitinoliT damzadebuli specialuri `klifsebiT~ 
xdeba adamianis organizmSi sxvadasxva Rrma qsovilebis 
amokerva (endoskopuri meTodiT). 

adamianis sxeulis siTbos gavleniT, sisxlZarRvSi 
moTavsebuli nitinolis mavTuli daxlarTuli gor-
glis formas Rebulobs. Senadnobis aseTi forma fil-
tris funqcias asrulebs da sisxlZarRebSi Trombis 
warmoqmnas aferxebs. 

Ti/Ni Senadnobs gansxvavebuli Tviseba aqvs: wvrili 
mavTuli temperaturis gavleniT sawyis formas Rebu-
lobs (antenis SemTxvevaSi swordeba, sisxlZarRvSi ki 
gorglis forma aqvs). 

madnebidan metalebisa da sxvadasxva Tvisebebis 
mqone mravali Senadnobis miRebis xerxs metalurgia 
swavlobs. mineralebsa da mTis qanebs, romlebic meta-
lebisa da maTi Senadnobebis misaRebad gamoiyeneba ma-
dani ewodeba. 

rkinis epoqidan dRemde rkinas misi madnebidan Re-
buloben. madanSi rkina oqsidebis saxiTaa Fe2O3, Fe3O4, 
2Fe2O3·3H2O. madani aseve Seicavs Cu, Pb, Zn, Mn, P, Si. 

adre ase iqceodnen: TixaSi amovlebul madans xis 
naxSirTan erTad RumelSi debdnen. Rumels erT mxares 
Rrmuli hqonda, aqedan xeliT haers uberavdnen. sabo-
lood, rkinis oqsididan rkina miiReboda. carieli qani 
ki qveviT rCeboda. rkinis marcvlebi fxvier masasTan 
iyo Sereuli. am masas amoiRebdnen, calke acxelebdnen, 
Slakebs moacilebdnen da gaaxurebdnen. fskerze kve-
ris formis msgavsi rkinis naWeri rCeboda.  

fxvieri masa- Fe/C Senadnobi gaxldaT, romelSic 
naxSirbadis procentuli Semadgenloba maRali iyo. 

dReisaTvis, madnidan rkinis miReba brZmedSi, anu 
domnaSi xdeba. domna 30 metri simaRlis rTuli nagebo-
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baa, garedan foladis furclebiTaa Sekruli. brZmedis 
zeda nawilidan xdeba gamosavali nivTierebis da dam-
xmare masalebis CatvirTva. qvemodan haeri miewodeba, 
romelic koqsis wvisTvisaa saWiro. 

maRali temperaturis gamo brZmedSi aRdgenili 
rkina lRveba, masSi ixsneba koqsi (C) da miiReba ara 
sufTa rkina, aramed misi Senadnobi-Tuji. Tu rkinis Se-
nadnobi 2%-ze met naxSirbads Seicavs, mas Tuji ewode-
ba. 

Tuji myifea, ar iWedeba. misgan gaTbobis radiato-
rebs, milebs, manqanis Zravebs, xidis moajirebs amzade-
ben. Tuji Seicavs: Fe-93%; C-2-4,5%; Si-2-5%; Mn-1-3%; P-
0,02-2%; S-0,005-0,08%. Tuji ori saxis arsebobs- TeTri 
da ruxi. 

TeTri Tuji: rkina, naxSirbadi (1,7-4,3%), siliciu-
mi (Zalian mcire raodenobiT), manganumi (4%).  

ruxi Tuji: rkina, naxSirbadi (1,7-4,3%), siliciumi 
(1,25-4%), manganumi (1,5%).  

qimiur WiqaSi moaTavseT Tujis natexebi da daama-
teT koncentrirebuli marilmJava. reaqciis dasaCqa-
reblad sareaqcio are gaacxeleT. rkina mJavasTan 
wyalbadis gamoyofiT energiulad moqmedebs. xsnarSi 
ki naxSiris Savi nawilakebi warmoiqmneba. maTi raodeno-
ba droTa ganmavlobaSi moimatebs. 

Tujis gadamuSavebiT misi Semadgenloba icvleba. 
gadamuSavebis dros C,P,S,Si,Mn-is raodenobis Semcire-
ba an mocilebaa SesaZlebeli. Sedegad, rkinis Senad-
nobs miviRebT, romelsac foladi ewodeba. 

foladi advilad iWedeba. swrafi gacivebisas maga-
ri xdeba, neli gacivebisas-rbili. magari foladisgan 
instrumentebs qmnian. rbili foladi advilad gadamu-
Savdeba. misgan lursmnebs, mavTulebs, manqanis nawi-
lebs amzadeben. aseT rkinas Wedadi ewodeba. foladi 
rkinas da naxSirbads (araumetes 2%) Seicavs. 

dilis 8 saaTi iqneba, rodesac msxvili mewarmis ba-
toni barnies kerZo saxlSi missave sawarmoSi momuSave 
axalgazrda ymawvili SeiWreba. Txovna aqvs, cols ir-
Tavs da xelfasis momateba surs. batoni barnie amgvari 
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TavxedobiT gaocebulia, magram maSinve molbeba, rode-
sac gaigebs, rom ymawvili mis qaliSvil koletze api-
rebs qorwinebas. Tumca, im dRes batoni barnie bevr 
sxva ambavsac gaigebs. imas, rom misma yvelaze yoCaRma 
damlagebelma samsaxuri miatova, misi qaliSvili Svils 
elodeba, oRond ara saqmrosgan, aramed mZRol oska-
risgan, xolo momavalma siZem maqinaciebis gziT ramde-
nime milioni franki mopara. es 1967 wels gadaRebuli 
cnobili franguli kinokomedia `oskaria~, barnies 
rols legendaruli lui de fiunesi asrulebs. mTeli 
filmis ganmavlobaSi ki mZRol oskars eZeben.  

oskarosan msaxiobebs 2013 wels axali wevrebi See-
matebian, zogierTi bednieri figuras meored an mesa-
med miiRebs. iqneba wiTel xaliCaze sazeimo gasvla, uZ-
virfasesi samosis da samkaulebis demonstrireba, spe-
cialur stendTan pozireba, didi banketi. Semdeg yve-
lani daiSlebian da yvelaze warmatebulebi saxlSi Se-
nadnobs waiReben, Tumca Senadnobi rom miaqvT, es ar 
ecodinebaT. 
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puri Cveni arsobisa... 

 
saidanRac Soridan viRac meZaxis: gaiRviZe, dro 

aRar gaqvs, gaiRviZe. TandaTan Zaxili ufro axlodan is-
mis da autaneli xdeba. es Cemi maRviZaraa, saxeldaxelod 
Cawerili Cemive xmiT rom mafxizlebs. Tvalebs Zlivs va-
xel da vxvdebi, rom dro marTlac cota maqvs. aseT 
dros naTlad vgrZnob, rom gvian ar unda daviZino.  

gareT zamTari dgas, uJmuri xasiaTiT. ukve quCis-
ken mivrbivar, rom Cemdauneburad vCerdebi, TviTonve 
vgrZnob, rogor miRimis mTlianad saxe. viRac daloc-
vils beRurebisTvis da mtredebisTvis puri dauyria. 
iseTi bednierebi miirTmeven, ar gavCerde da ar Sevxe-
do, ar SemiZlia. Tumca, kvlav viRac meZaxis: dro aRar 
gaqvs, ase ueWveli daagvianeb. amjerad, Cemi Sinagani 
xmaa, bavSvobidan, rom mmoZRvravs da marigebs.  

wuxandeli filmi maxsendeba, misi damsaxurebiT 
var uZilod darCenili. Zveli filmia, magram me exla 
vnaxe. veRar SeveSvi, raRacnairi Tbili gamodga. omis 
periodia, sakoncentracio banakSi axalgazrda wyvils 
erTmaneTi Seuyvardeba. umarTlebT da garbian, Tumca 
mteri kvalSi udgaT. ramdenime dRis ganmavlobaSi tye-
Si imalebian da Tavs Tan wamoRebuli cotaodeni puriT 
irCenen. ufro swored, kaci SimSilobs da purs mTlia-
nad qals unawilebs, miT umetes icis, fexmZimedaa. bo-
los, qali tyidan gaRwevas axerxebs, kaci ki qalis gada-
sarCenad mters sxva mimarTulebiT Seityuebs da kla-
ven. gadis wlebi, maTi Svili ukve mozardia, icis rom 
mamam maT SeswiraT Tavi. aris erTi scena, sadac patara 
biWi daudevrad moisvris puris naWers. deda xelebSi 
ecema, purs aiRebs, akocebs da magidaze dadebs. Svils 
ki etyvis, rom purs unda gaufrTxilde, rom swored 
puris damsaxurebaa wlebis win maTi tyeSi gadarCena da 
rom es puri Cveni arsobisaa. 

puri naxSirwyalia. naxSirwyali bunebrivi polime-
ria, misi monomerebi martivi monosaqaridebia. ori Zi-
riTadi funqcia akisria Cvens organizmSi: struqturu-
li da energetikuli. naxSirwylebis moneleba piris 



 63 

RruSi iwyeba. aq maTze nerwyvSi Semavali fermentebi- 
amilazebi moqmedeben. maTi moqmedebiT naxSirwylebis 
uzarmazari jaWvebi ixliCeba da oligosaqaridebis 
grovebi warmoiqmneba. Semdeg isini kuWSi xvdebian. kuW-
Si mJava garemoa, amitom nerwyvis tute garemoSi aqtiu-
ri amilazebi pasiur mdgomareobaSi gadadian da nax-
Sirwylebis daSlac Cerdeba. kuWSi mxolod cila moine-
leba. Tormetgoja nawlavSi kvlav ganaxldeba naxSir-
wylebis moneleba da sabolood wvril nawlavSi das-
ruldeba, sadac warmoqmnili monosaqaridebi sisxlSi 
Seiwoveba da Sesabamis organoebSi gadanawildeba. isic 
aucileblad unda iTqvas, rom kuWSi cxoveluri cilis 
anu xorcis monelebas garkveuli dro sWirdeba. Tu am 
dros aq naxSirwyalic anu puric moxvdeba, maSin is mJa-
va garemos moqmedebiT duRils daiwyebs, rac yvelanair 
sasargeblo Tvisebas daukargavs da piriqiT, organizms 
damatebiTi qmedeba dasWirdeba misgan warmoqmnili 
aduRebuli masis gasaneitraleblad. aqedan erTi mar-
tivi wesi gamodis, naxSirwylis da cilis erTad mirTme-
va ar SeiZleba. kidev ufro, rom gavamartivoT puri da 
xorci, an karTofili da xorci erTad ar unda vWamoT. 
vici, vici, rom amas aravin ar icavs. ubralod, Cemi saq-
mea SegaxsenoT da davwero. sxvaTa Soris, rodesac er-
Txel studentebTan es informacia vTqvi, erTi stu-
denti rbilad rom vTqvaT aRelda, rogoro, gamodis 
rom xinkali sakvebidan unda amoviRoo?  

purSi ZiriTadad rTuli polisaqaridi- saxamebe-
li Sedis.  

saxamebeli mcenaris naxSirwylebis marags warmo-
adgens. fotosinTezis procesis Sedegad warmoiqmneba 
da mcenaris TiTqmis yvela nawilSi marcvlebis saxiT 
da sxvadasxva raodenobiT grovdeba. 

saxamebliT mdidari sakvebi produqtebia: brinji-
78%; fqvili-74%; simindi-70%; kartofili-16%. 

saxameblis molekulebi α-glukozis naSTebisgan 
Sedgebian. naSTebi erTmaneTTan 1,4 glikoziduri bme-
biTaa dakavSirebuli.  
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saxameblis molekulas, rogorc xazobrivi (wrfi-
vi), aseve ganStoebuli agebuleba aqvs. wrfivi moleku-
lebi spiralurad ixveva. 

 
saxameblis aRmomCeni reaqtivi iodis spirtxsna-

ria, romelic saxameblis xsnars iisfrad Rebavs. 
Cv.w.aR-mde III s. CineTis imperatori cin Si xuandi 

(sxvaTa Soris, swored man aRmarTa CineTis kedeli) sai-
dumlo werilis dawerisas brinjis naxarSs iyenebda, 
romlis wakiTxva SesaZlebeli iyo zRvis wyalmcenaree-
bis naxarSis gamoyenebiT. 

ra fers miiRebda gamJRavnebuli werili? 
arasdros ar TqvaT uari Tundac yvelaze martivi 

eqsperimentis Catarebaze. eqsperimentebi sxvanairad 
axalisebT moswavleebs. ai, Tundac: 

saxameblis hidrolizis reaqcia: 
saxameblis xsnars gogirdmJavas xsnari davamatoT 

(Zalian frTxilad iyaviT, rom gogirdmJavasTan Sem-
TxveviT moswavle ar moxvdes. manipulaciebi mJave-
biT yovelTvis maswavlebelma unda Caataros) da na-
revi gavacxeloT. saxameblis hidrolizis saboloo 
produqti glukozaa. 

reaqciis msvlelobisas sareaqcio ares cvlileba 
ar etyoba, amitom umjobesia CavataroT sinji saxame-
belze. 
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wylian sinjarebSi iodis xsnari davamatoT da 10-
10 wT-is SualedebSi sakvlevi xsnaridan ramdenime wve-
Ti sinjarebSi movaTavsoT. 

I sinji- sinjaraSi xsnari galurjdeba, e.i. sakvle-
vi xsnari saxamebels Seicavs, amitom reaqcias gavagrZe-
lebT. 

II sinji- sinjaraSi xsnari Ria lurj Seferilobas 
miiRebas, rac imas niSnavs, rom saxamebeli bolomde ar 
daiSala. 

III sinji- iodis wyalxsnari fers ar icvlis, saxa-
meblis hidrolizis reaqcia dasrulda. igi glukozad 
gardaiqmna. 

( )6 10 5 2 6 12 6
H

n
C H O H O nC H O++ ⎯⎯→  

glukozis arsebobis Sesamowmeblad xsnars davama-
toT natriumis tutis da Sabiamnis xsnarebi. xsnari jer 
gayviTldeba, radgan spilenZis (II) hidroqsidi warmoiq-
mneba, Semdeg ki agurisfer Seferilobas miiRebs spi-
lenZis (I) oqsidis warmoqmnis gamo. zogierT SemTxveva-
Si, reaqciis dasaCqareblad gacxelebaa saWiro. 

saxameblis garda, fqvili wyalSi xsnad sami tipis 
cilebs Seicavs: albuminebs, globulinebs, proteazebs. 
Seicavs wyalSi uxsnad cilebsac: gluteninebs da glia-
dins. comis mozelisas xsnadi cilebi wyalSi ixsnebian, 
glutenini da gliadini ki comis struqturis formire-
baSi iReben monawileobas.  

rogorc produqti, neoliTis xanidaanaa cnobili. 
sicocxlis wyaro da Sromis simboloa. aTasnairs acxo-
ben, magram qarTuli SoTi sul sxvaa. minda davwero, es 
mxolod Cemi azria-Tqo, magram batoni gogi TofaZis 
monayoli maxsendeba, erT gadacemaSi rom Tqva. Tavis 
frang stumrebze yveboda. qarTuli kerZebiT damSvene-
buli sufra davaxvedreTo da piri arafers daadeso. 
Tonis puris da gudis yveli ise moewonaT, sxva araf-
risken gauxedavTo. Tumca, ra Sors mivdivar, aq Camosu-
li ucxoeli qimikosebic Tonis purs ise miirTmeven, 
rogorc namcxvars.  
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puri naxSirwyalia, Cveni sakvebis Seucvleli kom-
ponenti. puris mTlianad amoReba sakvebi racionidan 
dauSvebelia, radgan is B jgufis vitaminebis nakrebis 
wyarocaa da uZlieresi locvis ar iyos - puri Cveni ar-
sobisaa: 

mamao Cveno, romeli xar caTa Sina, wminda iyavn sa-
xeli Seni, movedin sufeva Seni, iyavn neba Seni, viTarca 
caTa Sina, egreca qveyanasa zeda, puri Cveni arsobisa 
momec Cven dRes da momiteven Cven Tananadebni Cvenni, 
viTarca Cven miutevebT TanamdebTa maT CvenTa da nu 
Semiyvaneb Cven gansacdelsa, aramed mixsen Cven boro-
tisagan. amin! 
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aRzevans waval marilze... 

 
`aRzevans waval marilze, marils movitan brol-

sao. jer dedas gadavexvevi, mere Svilsa da colsao...~ 
sufris marili xom yvelam viciT. hoda, masze unda gesa-
ubroT - sicocxlis da sikvdilis sawyisze.  

696 weli dgas. mamaci vikingi bizantiisken midis, 
gadaudebeli saqmeebi aqvs. moulodnelad ormoSi var-
deba, TeTr qaTqaTa ormoSi... mlaSe gemo aqvs ormos, si-
qaTqaTidan TiTqos viRac wmindani uRimis. uRimis da 
xels uwvdis... es dRe vikingis cxovrebaSi gardamtexi 
gamodga, is RmerTis msaxuri gaxda da marilis mRvime 
aRmoaCina. es yvelaferi poloneTis teritoriaze, qa-
laq veliCkaSi moxda, sadac dResac SegiZliaT naxoT ma-
rilis mRvime, romelic misi mopovebis erT-erTi adgi-
lic aris da 1978 wlidan iuneskos msoflio saganZur-
Sic Sedis. dRes es mRvime samkurnalo daniSnulebiTac 
gamoiyeneba. haeri imdenad sufTa da krialaa, rom as-
Tmis, alergiis da sasunTqi gzebis sxva daavadebaTa 
mkurnalobisTvis Seucvlelia. gasakviri arcaa, marili 
mikrobebis mteria. qalaq krakovTan marilis kidev er-
Ti sxva mRvime yofila. aq salomcveloa gaxsnili da 
yvelaferi qvamarilisganaa gamoZerwili. Sua sakuneeb-
Si avadmyofebs am mRvimeSi monazvnebi uvlidnen Turme. 

am yvelafris Semdeg, arc aris gasakviri, rom erTi 
polonuri legendis Tanaxmad sasurvel sacoled is qa-
li iTvleboda, visac xelis didi mtevani hqonda. ra-
tom? Turme patarZals mariliT TviT mefe asaCuqreb-
da. oRond imdeniT, rac muWSi daeteoda. rac ufro xe-
lis didi mtevani hqonda patarZals, miT met marils ai-
Rebda da ojaxSic baraqas Seitanda.  

CineTSi cnobebi marilze uZvelesi droidan arse-
bobs. amave teritoriazea marilis uZvelesi tba. 

marilis qal-RmerTi indieli yofila. erT patara 
sofelSi ucxovria da sxva qalebis msgavsad Tavis 
qmars, Svilebs da keras uvlida Turme. sxva qalebisgan 
arc arafriT gamoirCeoda, garda imisa, rom mis mier 
momzadebuli sadili sxvanairad gemrieli gamodioda. 



 68 

erT dResac qmars uyurebia Cumad, rogor agrovebda 
qali sxeulidan raRac TeTr fxvnils da sakvebs uma-
tebda. es fxvnili marili iyo da sadils gansakuTre-
bul gemos swored is aZlevda. Tumca, qmarma ratomRac 
xeli aRmarTa colze da isic wavida, zRvas Seeria da 
masSi gaqra. amis Semdeg zRvas mlaSe gemo aqvs... 

zRvis wylis daleva ar SeiZleba, magram msoflio 
mogzaurTa CanawerebSi ara erT SemTxvevas naxavT, ro-
desac gemis CaZirvas gadarCenili mezRvaurebi, gemis 
nangrevebze dReebis ganmavlobaSi yofilan gaSlil 
zRvaSi da zRvis mariliani wyali usviaT mxolod. Cana-
werebi ki irwmunebian, gadarCneno mezRvaurebi, Sem-
TxveviT Camovlil sxva xomaldebs cocxlebi daxvdne-
no. 

da mainc, zRvis wlis dalevisgan jobs Tavi Sevika-
voT. Tumca, zRvis marilis abazanebi, rom sasargebloa 
da uamrav minerals Seicavs, amaze mgoni kamaTic ar 
Rirs. israeli, inglisi, safrangeTi-im qveynebis Camo-
naTvalia, romlebic zRvis marils awarmoeben.  

adre marili fufuneba iyo. Zvel romSi jariskace-
bis dacviT gadahqondaT. inglisur enaSi sityva jaris-
kaci swored aqedan iRebs saTaves (marili Salt, jariska-
ci- Soldier). gasamrjelos nacvladac marils arigebdnen 
Turme. aqedan, kidev erTi inglisuri sityvis saTave: 
xelfasi-Salary. 

 `mariliani SeTanxmeba~-Zvel ebrauli gamoTqmaa. 
rodesac ori mxare raRac saqmian SeTanxmebas debda, 
xelmoweris Semdeg zed marili unda moebniaT. es imis 
maniSnebeli iyo, saqme utyuarad aewyoboda, orive mxa-
re keTilsindisierad moiqceoda da erTmaneTis ndoba 
SeeZloT. `mariliani SeTanxmebis~ darRveva ar SeiZle-
boda. SeiZleba aqedan modis gamoTqma: mariliani kaci-
ao, mariliani sityva aqvso. 

Zvel ebraul tradicias ganekuTvneba, agreTve, qa-
lis unayofobis winaaRmdeg mariliani wylis gamoyene-
ba. Tu qals dedoba surda, mariliani zRvis wyliT unda 
ganbaniliyo da TiTqos problemac mogvardeboda. 
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legendebSi marils mistiur datvirTvasac aniWe-
ben. eSmakebs da maT megobar av sulebs marilis eSiniaT. 
swored amitom, rodesac orfeosi micvalebulTa samya-
roSi Cavida, yoveli SemTxvevisTvis marili waiyola 
Tan. es sanaxevrod imis garantia iyo, rom `im~ samyaro-
dan uvnebeli dabrundeboda.  

leonardo da vinCis `saidumlo serobas~ Tu daak-
virdebiT, iudas gverdiT marili udevs. ratom miuxata 
mainc da mainc iudas marili didma mxatvrama, es ar vi-
ci. ra azria amaSi Cadebuli, es SeiZleba xelovnebaT-
mcodneebma gviTxran. erTi ram mwams, da vinCi tyuilad 
erT detalsac ki ar daxatavda. 

1434 wels samxreT safrangeTis qalaq kolmarSi 
Wiris epidemiam ifeTqa. saqmes iseTi piri uCanda, rom 
avadmyofoba SeiZleboda mTel evropaSi gavrcelebu-
liyo. alqimikosma paracelsma, romelic amave dros 
eqimic iyo, procesis SeCereba SeZlo. kolmaris mkvid-
rni gulwrfel madlobas uZRvnidnen paracelss da mis 
`jadosnur alqimias~. Tumca, rogorc gairkva paracel-
si samkurnalod Cveulebriv sufris marils iyenebda. 

igive alqimikosi paracelsi oqros transmutaci-
isTvis filosofiur qvas eZebda. jer kidev meSvide sa-
ukuneSi arabma alqimikosma jabirma Semoitana `iqsi-
ris~ cneba. es iyo raRac, rac sxva metalisgan oqros mi-
Rebas daaCqarebda. es raRac fxvnili unda yofiliyo. 
fxvnili arabulad `iqsiria~. Tu arabul artiklsac da-
vumatebT `al iqsiri~ gamova. mogvianebiT am termins ev-
ropelebi gaalamazeben da miviRebT `eleqsirs~, igive 
filosofiur qvas. paracelsis azriT, es TviT `mesame 
elementi~, natriumis qloridi- sufris marili iyo. mi-
sive azriT, marili azrovnebda. mxolod qebis Rirsia 
paracelsi, radgan dRes edinburgis universitetis 
mecnierebi xelovnurad zrdian marilis kristalebs da 
eqsperimentulad ukve dadasturebulia, rom marilis 
kristals informaciis damaxsovreba SeuZlia. amitom, 
ukve xvalindeli dRea isic, rom kompiuterul mexsie-
rebis baraTebs specialurad damuSavebuli marilis 
kristalebiT Secvlian. 
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gTxovT, nu damayriT Wrilobaze marils,-albaT, 
erTxel mainc gagvigia es fraza. marils Wrilobaze 
marTlac ayridnen. imitom, rom Wriloba baqteriebis-
gan daecvaT da emkurnalaT, an piriqiT, autaneli tan-
jva mieyenebinaT vinmesTvis.  

gurjaanSi sofelia aseTi, vazisubani. stadionTan 
ori didi cacxvis xe dgas. swored am xeebze Camokida 
sofelma ori avazaki, romlebmac udanaSaulo qvriv-
oblad darCenili deda-Svili jer abuCad aigdes, Sem-
deg ki mokles. didi iyo soflis risxva. samarTaldam-
cavi organoebic ki ver Caerivnen, ase Soridan uyureb-
dnen, rogor aWrida xalxi avazakebs xorcs da sis-
xlmdinar Wrilobaze ayrida marils. es ambavi didi xnis 
win moxda, magram sofels dRemde axsovs da ori mduma-
re mowme, ori uxucesi cacxvis xec iq dgas, stadion-
Tan... 

mecxramete saukunis Sua wlebi dgas. Carlz darvi-
ni sajaro leqcias marTavs. moulodnelad is iRebs Wi-
qas, SigniT marils yris da xsnis wyalSi. Wiqas maRla 
swevs da gaocebul studentebs eubneba: `am WiqaSi Cven 
vcxovrobT~ da marTlac, darvins swamda, rom sicoc-
xle marilian wyalSi Caisaxa.  

marili, rom CvenTvis aucilebelia, es faqtia. 
Tundac imitom, rom is kargi eleqtrolitia da saaz-
rovno impulsebis gadacemisTvisaa Seucvleli. Tumca, 
mas sruliad samarTlianad `TeTr sikvdilsac~ uwode-
ben, radgan mis gadaWarbebul miRebas organizmis daS-
lac SeuZlia. mTavari, moxmarebuli ulufaa, ar unda 
`gadavamlaSoT~ da organizms mxolod misTvis aucile-
beli raodenoba mivawodoT. marilis srulad amoReba 
sakvebi racionidan kategoriulad dauSvebelia. sxvao-
ba sasikvdilo da sicocxlisTvis aucilebel ulufas 
Soris mxolod 25 grami yofila. 

meoce saukuneSi marilma kidev erTi datvirTva 
SeiZina. mas iodiT amdidreben. Tavdapirvelad, marils 
kaliumis iodids KI umatebdnen. meoce saukunis meore 
naxevarSi teqnologia Secvales da axla aseTi marilis 
SemadgenlobaSi kaliumis iodati KIO3 Sedis.  
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me-19-e saukunis parizSi gaseirnebaze ras ityo-
diT? monmartis erT-erT restoranSi vaxSmad Sevixe-
doT. ara, svanuri marilis patronebma mTlad gaoceba 
ar SevimCnioT, magram aq 19 dasaxelebis marils Semog-
vTavazeben- ferebis da Sig Semavali mineralebis mixed-
viT. Tu odnav zedmets gadavixdiT, marilis somaliec 
mogvemsaxureba, romelic SekveTili kerZisTvis Sesa-
feris marils SegvirCevs. 

is yvelgan da yvelaferSia- wyalSi, miwaSi, zecaSi 
da bavSvis spetak cremlSi. erT-erTma bolo eqspedici-
am marszec aRmoaCina. is yovelTvis iyo da iqneba. is ma-
rilia...marili, romlis qimizmzec arc araferi damiwe-
ria, amas xom qimiis wignSic naxavT. me Sevecade marilia-
ni werili damewera... mariliani gakveTilisTvis... 
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Rvinov kaxuro... 

 
mama meRvine iyo. patara viyavi, roca gardaicvala. 

sul tyuilad, sul axalgazrda... rogorc ambobdnen, 
kargi meRvine iyo. misi xeli dResac axsovT... isic ax-
sovT, rom karg Rvinos ayenebda. ai, iseTs konkursebi-
dan mxolod medlebiT, rom abrunebdnen. warmosadegi 
iyo da sul mzemokidebuli dadioda. maSin mikvirda, ax-
la vxvdebi, ase zrvrebSi siarulisgan mosdioda. max-
sovs, kaxur damkraxul mtevans odnav TvalebmoWutu-
li gaxedavda da ityoda, yoCaR, Saqari kargad aukre-
fia, amisgan kargi Rvino dadgebao.  

xSirad erT amoCemebul simReras usmenda- Rvinov 
kaxuro, var Seni msmeli, gind TeTri iyav, ginda wiTe-
li... simReras daviT gamrekeli asrulebda. 

axla ubralod vzivar da visveneb. gantvirTvis-
Tvis internetSi raime karg simReras veZeb, da uceb im 
gamrekeliseul Canawers vpoulob, bavSvobidan rom 
maqvs gunebaSi CabeWdili. vusmen da raRacnairi siTbo 
meRvreba sxeulSi. ara, dasveneba gadavifiqre, werili 
unda davwero-Rvinoze. 

ki, es yvelaferi gasagebiao ifiqrebT, magram es av-
tori werilebs xom qimiaze werso da Rvino ra kavSirSi-
ao. pirdapir kavSirSia da Tundac imitom, rom Rvino 
xsnaria. ara, xsnarebze aq weras ar vapireb, Rvinis qimi-
ur Semadgenlobasa da mis samkurnalo Tvisebebze 
msurs visaubro. 

qarTuli Rvinis umravlesoba moculobidan aRe-
bul 13%-s anu wonis 10% alkohols Seicavs. sufris 
RvinisTvis aseTi raodenobis alkoholi didad iTvle-
ba. Tumca, zogierTi Rvino 11% alkohols Seicavs. al-
koholis didi raodenoba Turme Rvinos e.w. avadmyofo-
bisgan, anu daZmarebisa da brkis mokidebisgan icavs. 
alkoholi RvinoSi Saqris duRilis Sedegad warmoiq-
mneba. rogorc pasteri werda, 100 wonawil Saqridan 48 
wonawili alkoholi warmoiqmneba. duRils damduRebe-
li sokoebi Saccharomyces iwveven, romlebic sakvebad 
Saqris 5%-s iyeneben. Saqris danarCeni raodenoba ki 
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duRilis dros alkoholis warmoqmnaze ixarjeba. es Ca-
naweri mxolod nawyvets warmoadgens im vrceli stati-
idan, romelic cnobilma qarTvelma qimikosma petre me-
liqiSvilma dawera qarTul Rvinoze. garda amisa, is 
werda rom qarTuli Rvinis analizebis Sedegad aRmoC-
nda, rom is Seicavs glicerins, qarvis da Rvinis mJa-
vebs, rac Rvinis dedis moqmedebis Sedegad warmoiqmne-
ba. 

iseve, rogorc nebismieri alkoholi, Rvinoc ada-
mianis organizmSi naxSiroJangis da wylis warmoqmniT 
iJangeba. eTanoli RviZlis parenqimuli ujredebis ci-
toplazmaSi arsebuli fermentis alkoholdehidroge-
nazas moqmedebiT acetaldehidamde iJangeba.  

 
acetaldehidi sxva fermentis-aldehiddehidro-

genazas meSveobiT ZmarmJavad gardaiqmneba. 

 
swored ZmarmJava warmoqmnis sabolood naxSiror-

Jangsa da wyals. Tu es procesi fermentebis pasiuro-
bis gamo an sxva raime mizeziT nela warimarTeba, adami-
ani Tavs usiamovnod grZnobs. Tavi stkiva, piri uSreba, 
mudmivad wyali swyuria-me axla e.w. baxusis niSnebi Ca-
movTvale. 

gadaWarbebulad miRebis SemTxvevaSi ki izrdeba 
fsiqikuri aSlilobis da fizikuri degradaciis riski. 
acetaldehidis dagroveba zrdis onkologiuri daava-
debebis risks, Slis RviZls.  

igive qimiuri procesi, anu eTilis spirtis daJan-
gva nasvami mZRolebis gamovlenis mizniT Zalian sain-
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teresod gamoiyeneba. laboratoriaSi reaqcia Semdeg-
nairad warimarTeba. sinjaraSi vaTavsebT 6 ml qromis 
narevs da 2 ml spirts. narinjisferi qromis narevi 
mwvane SeferilobaSi gadadis. miiReba damaxasiaTebeli 
sunis mqone Zmris aldehidi. 

rogor unda movamzadoT qromis narevi? 100ml 
30%-ian gogirdmJavaSi vaTavsebT kaliumis biqromatis 
fxvnils da narinjisfer xsnars vRebulobT. 

 
 
 

 

 
nasvami mZRolebis Sesamowmebel aparatSic zus-

tad imave reaqcias aqvs adgili. Tu mZRoli nasvamia, ma-
Sin specialuri firfita fers icvlis, mwvandeba. 
http://www.himikatus.ru/art/nvideo_org/okisleniee.php 

Rvino unikaluri mkurnalia. samedicino statis-
tikaSi amis Sesaxeb mravali faqti moipoveba. Turme 
frangebi, romlebic sadilobisas TiTo Wiqa Rvinos yo-
velTvis miirTmeven, gacilebiT iSviaTad iRupebian 
gul-sisxlZarRvTa sistemis daavadebebiT, vidre isini, 
vinc Rvinoze uars ambobs. burgundiaSi RviniT mkurna-
lobis specialuri centrebicaa gaxsnili da maT enoTe-
rapiis centrebs uwodeben. aq mkurnalobis Semdegi 
principia damkvidrebuli: sviT TiTo Wiqa Rvino yovel 
dRe. Rvinis dadebiT zemoqmedebas amerikelebic adas-
tureben. gamokvlevebma aCvenes, rom isini, vinc yovel-
dRiurad 200-300ml Rvinos svamen, ufro didxans coc-
xloben, vidre loTebi an isini, vinc principulad uars 
ambobs Rvinis dalevaze. 

Rvinis Terapiis Sesaxeb warwera Semonaxulia eg-
vipteSi pla-xotepis (Zv.w. IV aTaswleuli) saflavis qva-
ze. msgavsi warwera napovnia q. nipuris gaTxrebisas, ro-
melic Zv. w. III aTaswleuliT TariRdeba. medeas (Zv.w. XIV 
s.) samkurnalo 40-mcenarian nusxaSi vazic naxsenebia. 
hipokrate (Zv.w. 372-287ww.) Rvinos kompresebis saxiT 
iyenebda Wrilobebis da revmatuli tkivilebis mosaSu-
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Seblad. qristianobis damkvidrebam kidev ufro Seuwyo 
xeli enoTerapias. Rvino, qristianuli tradiciiT, ara 
mxolod sicocxlis da mSvidobis wyaroa, aramed RvTi-
uri da adamianuri kavSiris simboluri mociqulia. al-
baT, amitomacaa bibliaSi 450-jer moxseniebuli. babi-
lonis TalmudSi ki ganxilulia, rogorc erT-erTi yve-
laze efeqturi samkurnalo saSualeba. Rvino orga-
nizms makro da mikro elementebiT, vitaminebiT, ami-
nomJavebiT amaragebs. mdidaria mTrTimlavi, saRebavi, 
peqtinovani, fenoluri nivTierebebiT. wiTeli Rvinis 
polifenolebi 50-jer ufro mZlavri antioqsidanturi 
(anu, Tavisufali radikalebis SemboWavi) moqmedebiT 
gamoirCeva, vidre  vitamini. es vitamini ki iciT, rom an-
tioqsidanturi moqmedebis etalonad aris miCneuli. 
wiTel RvinoSi Semavali polifenolebi radiaciis 
dros warmoqmnil Tavisufal radikalebsac ki Tavi-
suflad umklavdeba. 

enoTerapias (RviniT mkurnaloba) da ampeloTera-
pias (yurZniT mkurnaloba) saqarTveloSic didi xnis 
istoria da Rrma fesvebi aqvs. meeWveba romelime sxva 
qveyanas gaaCndes vazis sadidebeli iseTi mdidari xal-
xuri sityviereba, rogorc saqarTvelos: `vazis Wirime 
vazisa, uflisgan kurTxeulisao~, `vazo SviliviT na-
zardo ulvaSeb gadgigrexiao~... meTormete saukuneSi 
Seqmnili vazis unikaluri sadidebeli - `Sen xar venaxi~. 
ninosac xom `jvari vazisa~ epyra xelT... viciT Cven va-
zis da misi naJuris dafaseba, xuTasi sxvadasxva jiSi 
arsebobs am erTi bewo saqarTvelos miwaze. me-17-e sau-
kuneSi frangi mogzauri Sardeni aRniSnavda- arc erT 
qveyanaSi imdeni raodenobiT da iseT didebul Rvinos 
ar svaven, ramdensac saqarTveloSio. 

Tumca... konstantine gamsaxurdia erTgan werda, 
Tu nadirs daindob, TviTon aRar dagindobso. Rvino-
zec igivea, Tu smas droze ar SeeSvi, ar dagindobs, mog-
spobso.  

me ase Sevatrialebdi, Tu Rvino ar dainde da zoma-
ze meti Sesvi, TviTon ar dagindobs da SeiZleba talax-
Sic gagoraos. 
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bozbaSi Tu CixirTma? 

 
`-esec vaxSami, RvTis madliT, gadavagoreT, exla 

xvalindel dRisTvisac vifiqroT. xvalac Wama gvinda, 
dalocvils RmerTs egre gauCenia kaci. xval raRa vWa-
moT? -xval?... -Cafiqrda darejani, viTomc da Zneli ga-
mosarkvevi saqme miandves: - xval? daica erTi movigo-
no... xval? artalazed rogora xar? 

-uh, uh! Senma mzem, kargi ram moigone. artalazed? 
vaciviTa var, vaciviT,-upasuxa msunagsaviT sulwasul-
ma Tavadma. eg Zalian kargi. sxva? marto eg ras gveyo-
fa? 

-erTi kargi CixirTma? hkiTxa macduris RimiliT 
kneinama. 

-CixirTma?..ha,CixirTma?..ara, geTayva, bozbaSi 
sjobia, -miugo mcire dafiqrebis Semdeg luarsabma. 

-exla magas daiJineb. riTi sjobia? 
-va!.. tyemlis mJaviT gakeTebuli bozbaSi?..iseTis 

xmiT wamoiZaxa luarsabma, TiTqos ukvirso~. 
gaixseneT xom, SesaniSnavi wyvili, romlis fiqre-

bic mudam sakvebis garSemo trialebda. sakvebi aucile-
belia, oRond zomierad. RmerTma dagvifaros, maT da-
vemsgavsoT. sakvebi organizmis wamali unda iyos, rom 
ise ar moxdes, wamali gaxdes Cveni sakvebi.  

dRes swored sakvebze vsaubrobT. mis dadebiT da 
uaryofiT mxareze. ara, luarsabiviT gurmanobaze sau-
bari ar gvinda, Torem ra sjobs karg xaWapurs, xinkals, 
Caqafuls, mwvads... uh, sadRac sxva mimarTulebiT wave-
di. Cven sakvebis qimiur Semadgenlobaze, mis av-kargia-
nobaze da gavrcelebul azrze visaubrebT. 

cnobilia, rom wyalqveSa gemze momsaxure mezRva-
urebis yoveldRiur meniuSi alkoholic Sedis. me aq 
Rvinoze saubars ar daviwyeb, radgan masze calke mqon-
da gamoqveynebuli werili, Tumca imas ki vityvi, rom 
gavrcelebuli azris Tanaxmad Rvino ar vici, magram 
arayi radiaciisgan icavs adamians. Cernobilis cnobi-
li avariis dros maSvelebs Turme arays specialurad 
urigebdnen. mogvianebiT aRmoCnda, rom es mxolod mi-
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Tia, radgan alkoholi organizmSi siTxes boWavs da 
efeqti absoluturad sawinaaRmdegoa. anu, radiaciis 
done organizmSi piriqiT imatebs. wyalqveSa gemis mez-
Rvaurebs ki mxolod imitom aqvT is meniuSi, rom axal 
Caketil garemos ukeTesad Seeguon. sami boTli aryis 
erTdroulad daleva ki momentalur sikvdils iwvevs.  

qolesterinze Tu gsmeniaT rame? ra Tqma unda, 
gsmeniaT da darwmunebuli var mxolod uaryofiTi. mis 
siboroteze miTebi dadis, magram Tu getyviT, rom mis 
gareSe adamiani normalurad verc sakvebs gadaamuSa-
vebs da gamravlebis funqciaSic problemebi Seeqmneba? 
qolesterini orgvari arsebobs, dabali simkvrivis, an 
rogorc mas xumrobiT uwodeben `boroti~ da maRali 
simkvrivis, anu `keTili~. swored `boroti~ qolesteri-
ni iwvevs sisxlZarvebis kedlebze aTerosklerozuli 
folaqebis warmoqmnas, ris Sedegadac viTardeba in-
sulti, infarqti, bolemia. `keTili~ qolesterini ki 
naRvlis mJavebis da sasqeso hormonebis sinTezSi mona-
wileobs da faqtiurad CvenTvis Seucvlelia.  

marTalia, luarsabi yvelafers saukeTesos miir-
Tmevda, magram mis sisxlSi `boroti~ qolesterinis do-
ne, albaT Zalian maRali iyo, radgan SeiZleba sakvebi 
iseTi delikatesi iyos, rogorc vTqvaT wiTeli xizi-
lalaa, magram mterma miirTva is xSirad, `cudi~ qoles-
tinis dones myisierad matebs sisxlSi. masze iseTi az-
ria gavrcelebuli, TiTqos hemoglobinis maCvenebels 
zrdides. ar daijeroT, msgavsi araferi. Tumca, mTlad 
ase xazsac ver gadavusvam da getyviT, rom Tvalebis da 
Tavis tvinis sakvebad gamodgeba. wiTel xizilalaze 
isic unda SegaxsenoT, rom navTobproduqtebis specia-
luri baqteriebiT damuSavebiT, misi xelovnurad Seq-
mnaa SesaZlebeli. amitom, Tu sadme saeWvod iaf wiTel 
xizilalas vnaxavT, gvaxsovdes, rom is SeiZleba xelov-
nuri iyos. ferze ase imitom vamaxvileb yuradRebas, 
rom Savi xizilalis xelovnurad miReba SeuZlebelia.  

kvercxis xSiri miReba Tqvens organizmSi `boro-
ti~ qolesterinis dones aamaRlebs. Tumca, ar daiviw-
yoT, rom kvercxis gulSi A, E, P da D vitamini Sedis, 
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romelic mxedvelobis, axalgazrdobis da mtkice Zvle-
bis vitaminebadaa cnobili.  

Tu qolesterinis done sisxlSi momatebulia, ma-
Sin misi bunebrivi mteri- mJave jiSis vaSli miirTviT. 
dReSi aseTi jiSis sami vaSli da qolesterini damar-
cxebulia, oRond es cxovrebis wesad unda vaqcioT, 
Torem erTi-or dRes vaSlis mirTmeva Sedegs namdvi-
lad ar gamoiRebs.  

`keTili~ qolesterini saidanRa miviRoT? frinve-
lis xorci da Tevzi, swored aq aris misi sabado. gansa-
kuTrebiT mdidari indauris xorcia. garda amisa, is 
aminomJava -triftofans Seicavs, romelic 5-hidroq-
sitriftofanad gardaiqmneba, is ki bednierebis hor-
mons-serotonins warmoqmnis. Tavs bednierad Savi So-
koladi da bananic gagrZnobinebT. imis Tqma minda, rom 
Tqven maT miirTmevT, isini ki sanacvlod serotonins 
gaZleven. 

Tevzi aseve fosforiT da omega-3 mJavebiT mogama-
ragebT. gamodis, rom Tevzis moxmareba mtkice Zvlovan 
sistemas da karg mexsierebas gvpirdeba. ratom? Zvlo-
vani sistema kalciumis fosfats Seicavs, Tavis tvins ki 
fosfoproteinebi (fosforis Semcveli cilebi) da cxi-
movani mJavebi, omega-3 sWirdeba. es ukanaskneli Tvalis 
baduris dacvisTvis Seucvlelia.  

ver gavige, ra brZaneT? Tqven idealuri mxedvelo-
ba gaqvT da Sesabamisad omega-3 ar gWirdebaT? kompiu-
teris momxmarebeli brZandebiT? CaTvaleT, rom Tqveni 
Tvalebi riskis qveS aris, maS, miexmareT maT omega-3-iT, 
vitaminebiT  da E, pigmentebiT luteini da zeaqsantini. 
am pigmentebs Sav mocvSi ipoviT. 

Tafli miyvars Zalian. Tafli rom aucileblad na-
turaluri unda iyos, es yvelam viciT. me TafliT Cais 
datkboba miyvars da vici, es rogor gavakeTo. ai, Tqven 
rogor atkbobT Cais TafliT? aduRebT wyals, ayenebT 
fers (an erTjerad pakets iyenebT) da aduRebul, qaf-
qafa CaiSi xsniT Tafls. yvelaferi sworia, oRond unda 
icodeT, rom Tqven Tafli ki gaxseniT, magram Tqvens Ca-
iSi axali nivTierebaa warmoqmnili- hidrooqsimeTil-



 79 

furfuroli! procesi ase midis: saqaroza → monosaqa-
ridebi (fruqtoza, glukoza) → Saqris anhidridi 
→hidrooqsimeTilfurfuroli. glukozasTan Seda-
rebiT fruqtozasTvis es gardaqmna orjer ufro dama-
xasiaTebelia. Tafli ki swored fruqtozas Seicavs. 

Tqven swored mas svamT, furanolebis jgufs 
ekuTvnis da organizmSi didi raodenobiT dagrovebis 
SemTxvevaSi SeiZleba kunTebis paralizeba gamoiwvios. 
mcire dozebi ki nervul sistemas Trgunavs. maS, rogor 
gavxsnaT CaiSi Tafli sworad? zemoT naxsenebi saSiSi 
nivTiereba 60-70 0C-ze zeviT warmoiqmneba, amitom ro-
desac WiqaSi Cais davasxavT, odnav Segrileba unda va-
cadoT da Tafli amis Semdeg gavxsnaT masSi, an ise miva-
yoloT. 

Cven 21-e saukuneSi gviwevs cxovreba, rac imas niS-
navs, rom mudmiv stresSi vimyofebiT. mizezs ra gamo-
levs, uamravia. amitom, mivexmaroT organizms. stresi 
imunitetis mteria, magram Cven ar SevepuebiT da cit-
rusebSi Semavali C vitaminiT gavumklavdebiT mas. 

daRlilobas grZnobT? maSin organizms energiis 
gamomuSavebaSi mivexmaroT. amisTvis ATP-is sinTezSi 
monawile fermentebi aqtiurebi unda iyvnen, risTvisac 
maT magniumi sWirdebaT. gargaris Ciri gemrieli sasus-
navic aris da magniumis wyaroc. ispanaxi da yvavilovani 
kombosto magniumis maragis SevsebaSi dagexmarebaT. 
oRond ispanaxTan odnav frTxilad, mJaunZmarmJavas 
Seicavs, romelic metabolizmis procesSi am mJavas ma-
rilebs anu oqsalatebs warmoqmnis. didi raodenobiT 
oqsalatebi ki TirkmelebSi da naRvlis buStSi kenWebis 
Camoyalibebas uwyobs xels. me mxolod imis Tqma minda, 
rom ispanaxis mirTmeva xSirad ar SeiZleba. nuSi, Txi-
li, nigozi E da B jgufis vitaminebsac Seicavs da mag-
niumiTac mogamaragebT. 

luarsabs Warbi wona awuxebda. eWvi maqvs RviZlis 
cximovani gadagvarebac eqneboda da Saqriani diabetic. 
ar daijerebda, Torem vurCevdi nakleb cximiani pro-
duqtebi mierTmiaT masac da mis kneinasac. romeli? uj-
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redisi, romelic SimSilis grZnobas aokebs da sisxlSi 
Saqris donis mudmivobas inarCunebs. aseTia yavisferi 
brinji, vaSli, salaTebi. rZis naklebcximiani produq-
tebi: xaWo, iogurti, ucximo rZe. wylis Semcveli pro-
duqtebi: sazamTro, pomidori, kitri, tkbili wiwaka. 

kvlav luarsabis mTavar sazrunavs unda davub-
runde. 

-bozbaSi Tu CixirTma?  
mxolod Tqveni gadasawyvetia. ubralod gvaxsov-

des, rom sakvebi unda miviRoT, rogorc wamali da isic 
mxolod imitom, rom wamlis miReba piriqiT, sakvebiviT 
ar dagvWirdes. 

luarsabs erTi naxati filmidan batonis simRera 
mouxdeboda: `miyvars sma da miyvars Wama Tendeba Tu 
Ramdeba, Semwvari da moxrakuli sizmarSic melandeba~. 

karg madas da rac mTavaria janmrTelobas gisur-
vebT! 
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qimiis turi 

 
erTi megobari myavs. feisbuqis meSveobiT zogjer 

vsaubrobT xolme. Cems statiebs kiTxulobs Turme. 
amas winad xumrobiT miTxra, ra aris, ra yvelaferSi qi-
mias xedavo. arada, rodesac bolomde vkiTxulob, mar-
Tlac qimiasTan aris yvelaferi dakavSirebuli da Sem-
deg Temebs Seni werilebidan, raRac multiplikaciur 
filmebad warmovidgeno. mere TiTqos dananebiT Tqva, 
skolaSi qimia faqtiurad ar miswavlia, erTi axalgaz-
rda, sandomiani maswavlebeli gvyvavda, romelic mar-
Talia sagans ar gvaswavlida, magram sasiamovno adamia-
ni iyo da mec keTili mogonebebi damrCa maszeo. kidev 
ici ra maxsovs qimiaze, Cemi bavSvobis usayvarlesi msa-
xiobis, Tengiz CantlaZis sketCi lomonosovis suraTis 
Sesaxebo. 

 am erTi SexedviT msubuq, arafrismTqmel saubar-
Si didi problema imaleba. diax, dResac igive mdgoma-
reobaa - moswavleebma qimia ar ician. es ar vici ris ga-
mo xdeba, magram faqtia, rom maswavleblebi maT dainte-
resebas ver axerxeben. ra Tqma unda, gamonaklisebic 
gvaqvs da RmerTma dagvifaros, rom ar gvqondes. me amis 
daweras mxolod is mabedinebs, rasac Cemi Sesavali 
kursebis pirvelkursel studentebTan (guSindel mos-
wavleebTan, romlebac skolis gamosaSveb gamocdebSi 
qimiac Caabares) vxedav. maT qimia ar axsovT! rodesac 
qimiis gakveTilebis Sesaxeb vekiTxebi, mpasuxoben, rom 
an ar utardebodaT, an ar ainteresebdaT. saqmec swo-
red amaSia-ar dainteresebaSi.  

aseT SemTxvevaSi ormagad vcdilob, rom qimia mo-
vawono da erTma amas winad isic ki mkiTxa: ratom ar 
vswavlobdi am sagans skolaSi, Tu aseTi saintereso 
iyoo? 

qimiidan droebiT unda gadavuxvio da aRvniSno, 
rom dRes Zalian moTxovnadi turizmia. es mimarTuleba 
saqarTvelosTvis strategiulad ganixileba da me amaSi 
mxolod dadebiT mxares vxedav. rac metad ganviTarde-
ba, miT ukeTesi. 
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turizmi Tomas hukma gamoigona. 1841 wels 600 ada-
miani gaaseirna matarebliT. 1845 wels liverpulSi mo-
awyo eqskursia. 1847 wels pirveli turistuli sazoga-
doeba Camoayaliba, romelic inglisis farglebsa da 
mis gareT mogzaurobebis mowyobiT iyo dakavebuli. 
Tomas huki turizmis sferoSi pirvel menejerad iT-
vleba. sxvaTa Soris, manve danerga pirvelad sastumro-
ebis bronirebis praqtikac. misi firmis erT-erTi cno-
bili ucxoeli klienti ki mark tveni yofila. 

interesi iwvevs ganwyobas, erTxel miRebuli gan-
wyoba ki ar qreba, gonebaSi ileqeba da Tavis Sedegs 
gvaZlevs. davakavSiroT qimia imasTan, rac moswavles 
qimiis kanonebze metad xiblavs. marTalia, saboloo 
jamSi am kanonebis, meqanizmebis da formulebis Seswav-
la mainc mouwevs, magram Tu amas odnav ukeTesi ganwyo-
biT gaakeTebs, xom kargi iqneba? qimiis SesaZleblobebi 
ganusazRvrelia da Tu movindomebT moswavlisTvis ne-
bismier saintereso TemasTan davakavSirebT. odnavi 
fantazia gvWirdeba, sul mcire... 

maS ase, zafxulia, ardadegebia da Temac Sesaferi-
si SevarCie -`qimiis turi~. vimogzauroT, oRond ... qimi-
asTan erTad. marSruts Semdegs SemogTavazebT: saqar-
Tvelo-safrangeTi-inglisi-poloneTi-saqarTvelo. 

bavSvobidan erTi saocnebo qveyana mqonda-safran-
geTi. am qveynis monaxulebis ocneba ki avixdine grafi-
nia karolin de loRJeRilis sazafxulo skolas vstum-
robdi da Semdegac movinaxule, magram dRemde saocne-
boa. amitomac Cemi marSuti safrangeTidan daiwyeba. pa-
rizSi CasvilsTanave ra unda moinaxuloT? me pirdapir 
muzeumTa muzeumSi-luvrSi wavidodi. sul mcire ori 
dRe mainc iqonieT luvrisTvis. iq marTlac bevri ram 
aris sanaxavi, oRond me mxolod qimiasTan dakavSire-
bul eqsponatebze SevaCereb Tqvens yuradRebas. 

alqimikosebi oqros miRebaze ocnebobdnen. fiq-
robdnen, nebismieri metalis oqrod transmutacias 
SevZlebTo-ar gamouvidaT mere Tqves, arametalic sa-
Wiroa am saqmeSio. aiRes da gogirdi vercxliswyalTan 
Seiyvanes reaqciaSi. Sedegad oqro ara, magram ver-
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cxliswylis sulfidi miiRes. cota dro sWirdebao, To-
rem es moruxo fxvnili oqros mogvcemso. dro gadioda, 
magram fxvnili fxvnilad rCeboda. bolos arabma alqi-
mikosma jabirma Tqva, rogor ver mivxvdiTo, mTel am 
process damaCqarebeli sWirdeba, raRac iseTi, rac 
procesSi ar Seva, ar daixarjeba, magram procesis 
msvlelobas daaCqarebso. es raRac fxvnili unda iyo-
so, arabulad `iqsiri~, arabuli `al~ artikliT `al iq-
siri~. evropelebma es saxeli gaalamazes da ase miviReT 
`eleqsiri~, anu `filosofiuri qva~. jabiri gaucnobie-
reblad katalizators eZebda, Tumca katalizs da ka-
talizators gacilebiT gvian aRmoaCenen.  

jabiri erT legendas iSveliebda. legendis Tanax-
mad, mefe midasma, romelic frigiis mmarTveli iyo, 
RmerT dionisesgan miiRo qva, romlis SexebiTac is yve-
lafers oqrod gadaaqcevda. midasi zRaprulad mdida-
ri iyo, oRond mxolod imitom, rom oqros sabadoebs 
flobda. alqimikosebs ki egonaT, rom mas filosofiu-
ri qva gaaCnda. legendis Tanaxmad, mefe midasma Tavisi 
erTaderTi asulic oqrod gadaaqcia. swored am momen-
tis amsaxvel ulamazes graviuras ixilavT luvris eg-
vipturi eqsponatebis ganyofilebaSi.  

pirveli qimiuri enciklopedia egviptel zosimas 
ekuTvnis. pirveli enciklopedia 28 tomisgan Sedgebo-
da. mogvianebiT, is romis imperator diokletianes mi-
er iqna ganadgurebuli. yvelafris mizezi ki banaluri 
SiSi gaxda. diokletianes SeeSinda, alqimikosebis mier 
miRebuli oqros gamo, misi simdidre ar gaufasurebu-
liyo. mxolod sami tomi gadarCa da maTi naxvac luv-
rSi, imave ganyofilebaSia SesaZlebeli.  

luvrSive naxavT Zalian lamaz graviuras. zed ara-
bebis egvipteSi SeWris amsaxveli momentia asaxuli. ka-
lenikes `berZnul cecxlze~ Tu gsmeniaT rame? is vinme 
berZenma kalenikem Seqmna da mis SemadgenlobaSi iyo 
navTobi, gogirdi da zeTi. egviptelebi swored am cec-
xliT daxvdnen egviptis sanapirosTan misul arabi dam-
pyroblebis gemebs da mTlianad dawves isini. am cecxls 
erTi Tavisebureba hqonda, wylis dasxmisas ufro CaR-
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deboda. sxvaTa Soris, kolxebsac hqoniaT Turme msgav-
si Tvisebebis cecxli. bizantieli istorikosi prokofi 
kesarieli sagangebod aRniSnavda, rom kolxi mebrZo-
lebi lodsartyocni manqanebidan feTqebad nivTiere-
bebsac isrodnen — ”maT (kolxebma) aavses qoTnebi go-
girdiT da erTi sawamlaviT, romlebsac midielebi 
navTs eZaxian, elinebi ki medeas zeTs, moukides maT 
cecxli da esrodnen kedlis damangrevel manqanebs, 
romelTa umetesobac dawves”.  

Zvelad grevis moedani erqva, exla Hotel de Ville-is 
moedania. senis marjvena sanapirozea da iq misulebi 
ulamazes Senobas dainaxavT. aq 1357 wlidan parizis mu-
nicipaluri organoebia ganTavsebuli. mis fasadze 
safrangeTis `Rirseuli Svilebis~ qandakebebia. maT So-
ris qimiis mamad wodebuli-antuan loran lavuazies 
qandakebaa. ar daizaroT da moinaxuleT. qimias misi va-
li aqvs da me is gansakuTrebulad miyvars. 

rogor SeiZleba parizSi iyoT da `rkinis qalba-
tons~ ar estumroT. parizis erT-erT simboloze eife-
lis koSkze vsaubrob. qimias mxolod imiT ukavSirdeba, 
rom foladis konstruqciaa. safrangeTi ise ar dato-
voT, Tu versalis sasaxles ar ewveviT. marTalia, iq qi-
miis kvali ar aris, magram samagierod versalia da mis 
unaxavad wasvla ar SeiZleba. 

gadavinacvloT inglisSi. londonSi ueWvelad un-
da SeiaroT qimikosTa samefo sazogadoebis muzeumSi. 
es is sazogadoebaa, mendeleevi im droisTvis uZvirfa-
sesi metalisgan, aluminisgan damzadebuli WiqiT rom 
daajildova. 

riTi sunTqavT? marTalia, JangbadiT. iciT ki vin 
aRmoaCina? orma mecnierma, pristlim da Seelem erTma-
neTisgan damoukideblad miiRes. pristlim gamadide-
bel minaSi gamavali mzis sxivebis saSualebiT ver-
cxliswylis oqsidi daSala. igrZno, rom raRac gazi ga-
moiyo, Seagrova, CaisunTqa da mogvianebiT dawera-me-
gona gavfrindebodi, iseTi sasiamovno iyoo. axali ga-
zis Sesaxeb lavuazies acnobes da manac saxeli uboZa-
`oqsigenium~, `sasicocxlo haeri~. diax, pristlim suf-
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Ta Jangbadi miiRo da swored is CaisunTqa. londonidan 
manCesterSi gadainacvleT da `keTili gulubryvilo 
adamianis~ henri kavendiSis muzeumi naxeT. henrimac ga-
zi aRmoaCina, lavuaziem saxeli uboZa- `hidrogenium~, 
`wylis mbadi~, anu wyalbadi. 

Cems mier Sedgenili marSrutis Tanaxmad, inglisi-
dan poloneTSi midixarT. qalaq veliCkaSi sufris mari-
lisgan Seqmnili bunebrivi mRvime dagxvdebaT. mRvimes 
iunesko mfarvelobs da haeri iq gansacvifreblad kam-
kamaa. yovel wels aTasobiT adamiani iswrafis am mRvi-
mis sanaxavad, gansakuTrebiT isini, visac sasunTqi gze-
bis daavadebebi awuxebs. Tamamad SegiZliaT kedels ge-
mo gausinjoT, sufTa natriumis qloridia.  

 varSavaSi Tu gadaxvalT, iqve axlos evropis mci-
re versalad wodebuli `vilanovebis sasaxlea~. mefe 
eduard meoris piradi alqimikosi, arnold vilanovic 
aqedan aris, am Stos warmomadgenelia da sasaxlis meo-
re sarTulze portretTa galereaSi mis uzarmazar su-
raTsac naxavT.  

varSavaSi Tu xarT, mariam skladovskaia-kiuris 
muzeumi aucileblad unda moinaxuloT. merwmuneT, aq 
qimiasTan dakavSirebul mraval informacias moiZiebT 
da moismenT. mecnieri qalis keTili xumrobac gagaxa-
lisebT: `kacebsac SeuZliaT mecnierebis Seqmna~. 

maS ase, sasiamovnod imogzaureT da mSvidobianad 
dagvibrundiT.  

iciT, kidev ramdeni saintereso ram unda giamboT 
qimiaze... 
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qimiuri gaseirneba 

 
ramdenime wlis win erTi fondis dafinansebiT sa-

ganmanaTleblo programas vakeTebdi qimiaSi. Zalian ni-
Wier programistTan erTad vmuSaobdi, magram erTi cu-
di Tviseba hqonda, Tu gverdiT ar vejeqi ver muSaobda. 
ufro swored, muSaobda, magram Secdomebs uSvebda, yu-
radReba efanteboda. xumrobiT veubnebodi, ra aris, 
deda rom zarmac pirvelklasels joxiT daadgeba Tav-
ze, ise varT me da Sen-Tqo. vmuSaobdiT Seusveneblad, 
dasvenebis dReebis CaTvliT.  

erT SabaT dResac saqmeze gavedi, TviTon Cems 
oTaxSi davtove davalebiT. rom davbrundi, musikis xma 
Semomesma da es Cemi programisti viRacas bednierebas 
usurvebda ekranze. saqmeSi rom gaverkvie, Turme skai-
piT megobris qorwils eswreboda da imaT adRegrZe-
lebda. gamodis, bolos ise CaerTo proeqtSi, rom qor-
wilsac ki skaipiT eswreboda.  

es imitom davwere, rom dRes yvela Zalian mivejaW-
veT kompiuteris ekrans, rac kargi sulac ar aris. ami-
tom manCesterSi qimiis istoriis msoflio kongresze 
yofnisas Tavisufal dros realuri (da ara virtualu-
ri) gaseirnebis arcerT SesaZleblobas xelidan ar vuS-
vebdi. hoda, rodesac `qimiuri gaseirneba~ SemTavazes, 
uyoymanod wavedi. 

universitetis Zveli Senobis ulamazes baRSi Se-
vikribeT. ezoSi rom Sevuxvie, me da jgufis wevrebma 
erTmaneTs SevcineT. es is adamianebi aRmoCndnen, visac 
TiTqmis yvela sesiaze vxvdebodi. paralelur reJimSi 
uamravi prezentacia mimdinareobda, magram me da es 
ociode adamiani erTmaneTTan SeuTanxmeblad sul er-
Tnair seseiebze viyridiT Tavs da ager axlac saRamos 
rva saaTze, roca kongresis sxva monawileni albaT qa-
laqis centris pabebSi erTobodnen, Cven aq SevikribeT, 
qimiuri gaseirnebis molodinSi. vin viyaviT? Tqven ro-
gor fiqrobT? - qimikosebi, sxva vin gadadebda Tavs 
damRleli samuSao dRis Semdeg qimiuri gaseirnebis-
Tvis. male Cveni mTxrobeli, universitetis veterani 
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TanamSromeli qeTrin voli gamoCnda, xelSi trafareti 
eWira `Chemistry Walk~ ... da daiwyo...  

universitetis Zveli Senobis Sida ezos mivyeviT 
da iqve marjvena mxares goTuri stilis erTsarTulian 
SenobasTan SevCerdiT. es henrix roskos mier agebuli 
pirveli qimiuri laboratoria yofila. pirveli-Tqo 
vambob, radgan manamde manCesteris universitetSi qi-
mia, rogorc mecniereba ar arsebobda da swored ros-
kom daudo mis kvlevas safuZveli. londonSi daibada, 
liverpulis vaJTa instituti da londonis universi-
tetTan arsebuli koleji daamTavra. 1857 wels miavli-
nes manCesterSi, sadac 1886 wlamde darCa. swored aq da-
arsa qimiuri laboratoria da biblioTeka, sadac vana-
diumis da misi naerTebis Seswavla daiwyo. cdilobda 
vanadiumi naerTebidan sufTa saxiT gamoeyo. am samuSa-
osTvis 1868 wels specialuri priziTac daajildoves. 
Bakerian Lecture -ase erqva wodebas, romelsac gamorCeul 
qimikosebs da fizikosebs samefo sazogadoeba aniWeb-
da. mogvianebiT ki agrZelebda muSaobas neobiumze, 
volframze da amoniumis naerTebze. dRes manCesteris 
universitetis korpusebs Soris henrih roskos saxelis 
matarebeli Senobac aris - Roscoe Building. 

roskos Zveli laboratoriidan pirdapir Tu wax-
valT da Semdeg marcxniv SeuxvevT, swor bilikze aR-
moCndebiT. iqaurebi am biliks `pristlis gzas~ uwode-
ben. swored am gziT hyvarebia jozef pristlis Tavis 
laboratoriaSi siaruli. Tavisi cxovrebis garkveuli 
periodi plistlim manCesterSi gaatara da laborato-
riasTan saocari baRic gaaSena. baRs bunebrivia `pris-
tlis baRi~ ewodeba. ise bavSvobidan xiblavda pris-
tlis mcenareebi. xom gaxsovT, ra cdebs atarebda jer 
kidev sruliad patara asakSi. minis qilaSi erTad Tagvs, 
sanTels da mcenares aTavsebda da akvirdeboda. Seam-
Cnia, rom mcenaresTan erTad sanTelic ufro didxans 
iwvoda da Tagvic ufro didxans cocxlobda. ukve moz-
rdil asakSi bavSvobaSi gakeTebul am cdas daubrunda 
da sxva gamokvlevebTan erTad `sasicocxlo haeri~-oq-
sigenium (rogorc lavuaziem uwoda)-Jangbadi aRmoaCi-
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na. sxvaTa Soris, amboben, rom Jangbadi pirvelma karl 
Seelem miiRo, magram rodesac statia amis Sesaxeb Jur-
nalis gamomcemels miutana, mas statiis gamoqveyneba 
daaviwyda. Semdeg, Tavi umarTlebia, zeda Taroze Se-
movde da gadamaviwydao. gamomcemlis gulmaviwyoba Se-
eles Zvirad daujda, amasobaSi pristlimac aRmoaCina 
Jangbadi da radgan Seelesgan gansxvavebiT is sxva, uf-
ro kargi mexsierebis gamomcemels daukavSirda, Jangba-
dis saxelic pirvelad swored pristlis ukavSirdeba. 
Tumca, ra Tqma unda, yvelaferi gairkva da istoriam 
arc Seeles daukarga Rvawli. ase rom, dRes nebismier 
wyaroSi amoikiTxavT, rom Jangbadi pristlis da Seeles 
aRmoCenili aris. 

pristlim naxSirbadis dioqsidis Segrovebis axa-
li meTodi danerga. Tu manamde mas wyliani WurWlis 
Tavze agrovebdnen da amis gamo didi danakargi hqon-
daT ( wyalSi ixsneboda da naxSirmJavas warmoqmnida), 
pristlim misi Segroveba vercxliswyliT savse Wur-
Wlis zedapirze daiwyo da danakargic sagrZnoblad 
Semcirda. isic unda icodeT, rom SuSxuna sasmelebis 
warmoebac swored pristlis saxelTanaa dakavSirebu-
li. 

pristli vegetarianeli iyo da misi laboratoriis 
pirvel sarTulze vegetarianuli kafea gaxsnili, sa-
dac Zalian cdiloben maSindeli, pristliseuli inte-
rieris da ganwyobis SenarCunebas. 

mokled, pristlis bilikze aRmovCndiT Tu ara, 
yvela avxmaurdiT, saTiTaod suraTebi gadaviReT da 
saqme iqamdec ki mivida, rom Cvenma keTilma mTxrobelma 
qeTrin volma msubuqi sicelqisTvis odnav dagvtuqsa 
kidec. Cvenc gagvaxsenda, rom yvelani zrdasrulebi vi-
yaviT, xarisxs vflobdiT Cvens sferoSi da aqeT gvqon-
da studentTa aRzrdis misia dakisrebuli. amitom dav-
seriozuldiT da seirnobac gagrZelda. 

Semdeg sakmaod swrafi nabijebiT sadRac mixveul-
moxveul adgilebSi viareT. CavuareT stomatologebis 
korpuss, oto-laringolobebs, Senobas, sadac fredi 
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uiliamsma pirveli kompiuteri Seqmna da romelsac Se-
nobis pirveli sarTuli mTlianad hqonda dakavebuli.  

gverdidan albaT Zalian sasacilo sanaxavebi viya-
viT. win qalbatoni qeTrini mirboda (sad gveCqareboda 
ar vici), kvalSi amerikelebi edgnen. me da irlandieli 
kolega, amerikelebis ukan, erT distanciaze mivrbo-
diT da Cvens Semdeg ki Svidiode qimikosi morboda ia-
poniidan. gza da gza yvelani fotoaparatebs vaCxaku-
nebdiT. ase, sirbil-sirbiliT mivediT erTsarTulian, 
samkuTxed saxuravian SenobasTan, romelic sawvavis ma-
mad wodebuli Carlz silvester diksonis laborato-
ria yofila da imitom gvirbenia, rom SigniT unda Sev-
suliyaviT da ar daketiliyo. aq diqsonze arafers dav-
wer, radgan cota meti sivrce minda movitovo qimiis 
Tanamedrove Senobaze dasawerad.  

is henrix roskos saxelis mqone korpusis mopirda-
pire mxares mdebareobs, Zalian saxaliso saxelwodebis 
kafeTi - Cafe2O4. pirvel sarTulze marjvena mxares ke-
dels ulamazesi perioduli sistema amSvenebs. TiToeu-
li elementis ujraSi mimagrebulia gamWvirvale Tavda-
xuruli sinjara amave elementis nimuSiT. gansakuTre-
biT saxaliso inertuli airebis carieli sinjarebia. 
unda vigulisxmoT, rom SigniT marTlac Sesabamisi 
inertuli airia. 

specialurad CvenTvis manCesteris universitetis 
profesorma jonatan agerma qimiuri Souc Caatara. aq 
iyo bevri afeTqeba, cecxli, amofrqveva da saocari iyo 
ostatoba da usafrTxoebis wesebis dacva.  

erTi usafrTxo eqsperimentis msvlelobas Tqvenc 
CagawerinebT. kargi iqneba, Tu neitralizaciis reaqci-
is Seswavlis Semdeg CaatarebT. 

aiReT 2l-iani cilindri da 1,6l-mde onkanis 
wyliT aavseT. SigniT moaTavseT kaliumis an natriumis 
tutis oTxi cali marcvali (meti ar gindaT). uSualod 
eqsperimentis win ramdenime wveTi universaluri indi-
katori CaamateT (ise, rom iisferi mkveTri Seferiloba 
ganviTardes). Semdeg, cilindrSi mSrali yinulis mar-
cvlebi (gayinuli naxSirbadis dioqsidi) CayareT da na-
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xavT rac moxdeba. exlave getyviT, rom saSiSi araferia. 
ai moswavleebis motivacia ki ori-sami kviriT mainc ga-
rantirebuli gaqvT. aseTia qimia, sul motivaciazea sa-
Wiro muSaoba. 

gaseirneba dasrulda... daRlilebi da kmayofile-
bi viyaviT, rom uceb erTma kolegam CrdiloeT irlan-
diidan SegvTavaza, aqve erTi myudro pabi vici, wavideT 
yvela da qimiis sadRegrZelo SevsvaTo.  

hm... ratomac ara. 
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xom ar daviRaleT?... 

 
`yvelafriT daRlils sanatrelad sikvdili dam-

rCa”...ara, me arc daRlili var da jer arc sikvdils va-
pireb. momwons ubralod Seqspiri da misi sonetebi. 
daRla ra mosatania, jer kidev cnobilma romaelma 
RvTismsaxurma da alqimikosma alber magnusma (alber 
didis saxeliT cnobilma) `alqimiis did wignSi~ warma-
tebis misaRwevad Svidi rCeva mogvca. marTalia, es rCe-
vebi man oqros maZiebel alqimikosebisTvis dawera, mag-
ram Tu davukvirdebiT, umetesoba nebismieri profesi-
is adamians waadgeba. maS ase: 

1. zedmeti ybedobiT safrTxeSi agdeb ara mxolod 
sakuTar Tavs, aramed saerTo saqmesac;  

2. samuSao adgili yuradRebiT SearCie. ecade ar 
iyos TvalSisacemi sxvebisTvis da mosaxerxebeli iyos 
SenTvis; 

3. daiwye Seni saqme droulad da droulad daasru-
le; ar aCqarde, magram arc nela imoqmedo, Torem waa-
geb. 

4. iyavi momTmeni! moTminebis gareSe araferi gamo-
dis. mondomebiT daiwye da daasrule Seni saqme. dasve-
nebis survili damarcxebis pirveli niSania; 

5. icode Seni saqme. ucodinrobas sikvdili mos-
devs. 

6. yuradRebiT SearCie samuSao masala da Seamowme 
maTi sisufTave, raTa Tavidan aicilo miRebuli pro-
duqtis dabinZureba; 

7. yovelTvis iyavi Tavdajerebuli da gaimarjveb! 
vinc Cems werilebs kiTxulobs, SeamCnevda, rom 

alqimikosebis naazrevs xSirad viSvelieb-xolme. mar-
Talia, georg Stalma maT sul TaRliTebi eZaxa, magram 
zogierTma maTganma mniSvnelovani aRmoCenebi gaakeTa 
qemeiasTvis, ukacravad alqimiisTvis, oh, kvlav bodiSs 
vixdi-qimiisTvis! da me maTdami simpaTiiT var ganwyobi-
li.  

kvlav alber didis rCevebs davubrundeT. meoTxe 
punqtSi gveubneba, ar daiRaloT, dasvenebis survili 
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damarcxebis pirveli niSaniao. rom ar daviRaloT, 
energia gvWirdeba. 

 Cven ki ara TviT molekulebsac ki energia esaWi-
roebaT imisTvis, rom qimiuri reaqcia daiwyos. ai, ra-
tom ar xdeba reaqcia oTaxis temperaturaze airad 
wyalbadsa da Jangbads Soris? 

an, modiT ase vikiTxoT: Cvens irgvliv mravladaa 
wvadi nivTebi, qaRaldi, tansacmeli ... isini mudmivad 
Jangbadis areSi arian, mudmivad xdeba molekulebis da-
jaxeba, magram wva (qimiuri reaqcia) ar mimdinareobs. 

nivTierebebis nawilakebis yvela Sejaxeba qimiur 
reaqciebs ar iwvevs. nivTierebebi, romlebic advilad 
urTierTqmedeben ara mxolod JangbadTan, aramed, sa-
erTod advilad axorcieleben qimiur gardaqmnebs, re-
aqciis Sedegad siTbos gamoyofen. 

sxvadasxva nivTierebebis urTierTqmedebis Sede-
gad siTbos gamoyofa adasturebs, rom jer kidev reaq-
ciis dawyebamde faruli formiT floben gansazRvrul 
energias. 

nivTierebebSi energiis faruli forma Tavisuf-
ldeba qimiuri procesis dros da mas nivTierebis Sina-
gani energia ewodeba. 

energiis mudmivobis kanonidan gamomdinare, qimi-
uri reaqciebis dros energia erTi formidan meoreSi 
gadadis. nivTierebis Sinagani energiis gardaqmna xdeba 
siTbur, eleqtrul an meqanikur energiad. Sedegad, sa-
xeze egzoTermuli reaqciebi gvaqvs. 

maS, qimiuri reaqcia rodisRa xdeba? mxolod ma-
Sin, rodesac reaqciisTvis saWiro energiis mqone nawi-
lakebi erTmaneTs ejaxeba. Tu jamuri molekulebis ki-
netikuri energia sakmarisia Zveli bmebis gasawyvetad, 
maSin atomTa gadajgufeba da axali nivTierebis war-
moqmna xdeba. e.i. aqtiuri molekulebi gvWirdeba, mag-
ram rogor unda gavaaqtiuroT isini? temperaturis 
gazrdiT molekulebs damatebiTi energia gadaecemaT. 
Sedegad, aqtiuri molekulebis ricxvi gaizrdeba. maTi 
efeqturi Sejaxeba ki axali produqtis warmoqmnas ga-
moiwvevs. 
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modiT saxeldaxelod ori cda CavataroT. or sin-
jaraSi ganzavebuli marilmJavas xsnari CavasxaT. pir-
vel maTgans indikatori meTilnarinji davamatoT da 
TeTri feris magniumis (II) oqsidi. reaqciis Sedegad wi-
Teli xsnari Ria narinjisferi gaxdeba, rac imas daa-
dasturebs, rom reaqcia warimarTa da xsnarSi mJava uk-
ve aRar aris. meore sinjaras fuZe oqsidi-spilenZis (II) 
oqsidi davamatoT. spilenZi magniumis msgavsad orva-
lentiani metalia, magram misi oqsidi marilmJavasTan 
mxolod gacxelebiT urTierTqmedebs. ra aris amis mi-
zezi? 

svante areniusma Camoayaliba Teoria, romlis Ta-
naxmadac reaqciaSi mxolod sakmarisi energiis mqone 
aqtiuri nawilakebi Sedian. energiis im raodenobas, ro-
melic unda hqondes molekulebs, raTa axali nivTiere-
ba warmoqmnas, aqtivaciis energia ewodeba (Eaqt; kj/mo-
li). temperaturis momatebisas aqtiur molekulaTa 
ricxvi izrdeba, izrdeba reaqciis siCqarec. vant-hof-
ma daadgina, rom homogenuri reaqciebisTvis tempera-
turis 100C-iT momatebisas reaqciis siCqare 2-4-jer iz-
rdeba. maTematikurad vant-hofis wesi Semdegnairad 
gamoisaxeba: 

2 1
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t t

t

t

V
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γ

−

=  

 
1 2
,t tV V _ reaqciis siCqareebi sawyis t1 da t2 saboloo tem-

peraturaze; 
 

vant-hofis wesi mxolod reaqciis siCqareze tem-
peraturis gavlenis saorientaciod gamoiyeneba. 

organizmebi, maT Soris adamiani, energiis maragis 
matarebelia. rogor? organizmebSi energiis universa-
luri wyaro adenozintrifosformJavaa (ATP), rome-
lic Tavisufal, biologiurad aqtiur nukleotids 
warmoadgens. ATP-dan fosfaturi jgufebis moxleCvi-
sas xdeba energiis gamonTavisufleba, ris xarjzec 
sxvadasxva sasicocxlo procesebi mimdinareobs. ai, 
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Tundac axla- am werils mxolod ATP-is daxmarebiT 
vwer. 

Tavis mxriv, am nukleotidis sinTezSi martivi nax-
Sirwyali glukoza monawileobs. glukozas maragi 
RviZlSia. ufro swored, RviZlSi rTuli polisaqaridi 
glikogenia, romelsac cxovelur saxamebelsac uwode-
ben. swored, RviZlSi maragad gadanaxuli glikogeni iS-
leba glukozad, romlis erTi molekula Zalian grZel 
gzas gaivlis imisTvis, rom naxSirorJangis da wylis 
warmoqmniT daiJangos da ujredi 23 molekula ATP-iT 
moamaragos. RviZli ara mxolod sxva organoebs amara-
gebs glukoziT, aramed pasuxismgeblobas iRebs sis-
xlSi Saqris normaluri donis SenarCunebaze. Tu saRa-
mos 8 saaTis Semdeg arafers aRar mivirTmevT, diliT 
RviZlSi glikogenis maragi aRar gveqneba. swored ami-
tom, ase sasargeblo da aucilebelia sauzme Cveni or-
ganizmisTvis. swored amitom sauzmis gareSe (miT ume-
tes mozardi) saxlidan ar unda gavideT.  

gamodis, rom Cveni `sawvavi~ glukoza yofila, swo-
red is gvamaragebs ase aucilebeli energiiT (cximebi 
da cilebic monawileoben energiis sinTezis procesSi, 
magram mxolod im SemTxvevaSi, rodesac adamiani nax-
Sirwylebis miRebaze uars ambobs, Tumca organizmis-
Tvis ase didxans ver gagrZeldeba). 

zogjer daRliloba im saqmemac icis, rac adamia-
nis sulSi ar zis da mxolod movaleobis grZnobis gamo 
uwevs keTeba. 

ase iyo parizSi, sadac is gadasaxadebis amkrefad 
muSaobda. ojaxis pirveli vaJi iyo da klerkad muSao-
bis tradicias agrZelebda. Tavisufal dros moixel-
Tebda Tu ara, qimiur laboratoriaSi iketeboda da sas-
waulebs axdenda. klerkobis gamo Tavi mokveTes, misi 
didi qimikosoba mxolod momavalSi daufases, antuan 
loran lavuazie... 

mTvarian Rames odnav koWlobiT viwro biliks gac-
recil qurTukiani gamxdari ymawvili miuyveba. TavSi 
maiko orbelianisgan diliT miRebul werils meramde-
ned imeorebs. xom xedav Seni saxlis garemoebaso, ve-
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rafriT ver Secvli mZime viTarebaso, ojaxs ar unda 
upatronoo?... mas iuridiul samsaxurSi Cadgomas 
sTxoven, misi suli ki mTlianad poezias dausakuTre-
bia, magram movaleobis grZnobis gamo ZiriTadi dro 
sxva saqmes unda dauTmos. nikoloz (tato) baraTaSvi-
li.... 

me am mxriv Zalian gamimarTla, Cemi qimiac miyvars, 
Cemi studentebic da werac... 

 `yvelafriT daRlils sanatrelad sikvdili dam-
rCa...~ ara, es Seqspiris soneti iwyeba ase. me arc dav-
Rlilvar da arc sikvdils vnatrob.  

me moZraobas vagrZeleb, radgan sanam gzas vxedav, 
unda viaro! 
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mTavari siTxe-sisxli 

 
im dRes ise moxda, rom saxlSi vmuSaobdi, raRac 

samecniero statias vwerdi. saaTs Sevxede da axali am-
bebis dro mosuliyo. vifiqre, vnaxo ra xdeba qveyanaze-
Tqo. televizori CavrTe Tu ara, adgilzeve gavSri. ek-
ranze cunamis da ngrevis saSineli kadrebi iyo. pirvel-
ma Sokma rom gamiara, axla sakuTari Tavis sibraluliT 
damenisla Tvalebi da davaskveni, rom yvelaze uiRblo 
adamiani viyavi amqveynad - cota xnis win iaponiis mTav-
robis stipendia movige da ramdenime Tvis Semdeg xuTi 
TviT tokioSi, profesor iCiro iamatosTan mivemgzav-
rebodi... 

mogvianebiT, iCiro sanmac da sxvebmac bevri mim-
tkices, Camodi mainco, mere rao, magram CemTvis is uf-
ro myari argumenti gamodga, rom fokuSimas mimdebare 
teritoriaze (uSualod mand iyo universitetis is 
korpusi, sadac me unda vyofiliyavi) stronciumis 
erT-erTi radioaqtiuri izotopi (da ara mxolod es 
izotopi) ganibna, romlis naxevraddaSlis periodi 14 
welia. ase gavauqme stipendia. aq saqarTveloSi vinc ki 
wausvlelobis mizezi mkiTxa, yvelas martivi, Tumca 
gulwrfeli pasuxi gaveci- samSobloSi dabrunebis Sem-
deg, ar mindoda leikozi! 

dRes, rogorc alqimikosi paracelsi ityoda, ada-
mianis mTavar siTxeze-sisxlze vsaubrobT. 

Tumca, jer kvlav iaponiis da misi brZeni xalxis-
iaponelebis Tema minda ganvagrZo. Turme iaponelebi 
adamianTan pirveli Sexvedrisas yovelTvis ekiTxebian 
sisxlis jgufs. amas misi xasiaTis ukeT Secnobis miz-
niT akeTeben. sisxlis jgufebis Taviseburi iaponuri 
horoskopic ki arsebobs. 

(II)- keTilsindisierni, gunduri muSaobis moyva-
rulni, gulCaTxrobili adamianebi arian. sxvis azrs 
maTze gansakuTrebul mniSvnelobas aniWeben. naTeli 
goneba aqvT da ar uyvarT damarcxeba. mxolod faqtebs 
ujereben da ara emociebs. moTminebis didi unari aqvT 
da odnav pesimistebi arian. 
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(III)-aqtiuri adamianebi arian. mTlianad SeuZliaT 
samuSaoSi Cafloba. popularoba da pativi ar aintere-
sebT. ver itanen usamarTlobas. Zalian emociurebi 
arian da iumoris kargi grZnoba aqvT. xasiaTi xSirad 
ecvlebaT. xandaxan odnav pesimizmi sZlevT xolme, 
Tumca Tavs iolad aRweven. rodesac sakuTar simar-
TleSi darwmunebulni arian, sxvebis azri sakuTar Tav-
ze ar ainteresebT.  

(I)- romantikosebi arian, Zalian uyvarT sicocxle 
da TiToeul wuTs afaseben. jiutebi arian, Tumca Zali-
an male uCuydebaT guli. sxvebis daxmareba uyvarT. xa-
siaTi ucbad ecvlebaT. grZnobebs ar malaven. optimis-
tebi arian. 

(IV)-seriozulebi, cnobismoyvareni, delikature-
bi. Tumca, sakuTari grZnobebis gamoxatva uWirT. Zali-
an samarTlianebi arian. eWvianoba axasiaTebT, rTuli 
xasiaTi aqvT, Tumca danapirebs yovelTvis asruleben. 

maS ase, gavigeT rom sisxlis oTxi jgufis arse-
bobs, TiToeuli Sesabamisi xasiaTiT. es oTxive jgufi 
rezus dadebiTad da uaryofiTad iyofa.  

eqimebi uaryofiTi rezusis sisxlis mqone adamia-
nebs xumrobiT `cisfersisxlianebs~ uwodeben. albaT, 
imitom rom Zalian iSviaTia da saWiroebis SemTxvevaSi 
donoris povna Znelia. yvela adamianma Tavisi sisxlis 
jgufi da rezusi unda icodes. me mesame uaryofiTi 
var. 

iciT ki ra funqciebis matarebelia Tqveni sisxli? 
is gicavT, axorcielebs homeostazs, hemostazs da uz-
runvelyofs sxvadasxva nivTierebebis transports . 

sisxlis plazma 90% wyals da 10% mSral nivTiere-
bas Seicavs. mSrali nivTierebis 75% -s cilebi Seadge-
nen anu, plazmaSi cilebis Semcveloba 7,5%-ia. cilebi-
dan plazmaSi yvelaze didi raodenobiT martivi sat-
ransporto cilebi- albuminebi da globulinebi 
gvxvdeba. aqvea fibrinogeni, transferini, celulop-
lazmini da a.S. fibrinogenze gamaxsenda, albaT iciT 
rom sisxlis Sededebis procesSi monawileobs. am pro-
cesis warmarTvisvisTvis ki vitamini K gvWirdeba. es 
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ise, liriul gadaxvevad CavTvaloT. normalur sisxlSi 
albuminebis da globulinebis raodenobis Sefardeba 
mudmivi sididea. am Sefardebas `cilovan koeficients~ 
uwodeben da is 1,5-2,3 farglebSia. es fardoba mudmivi 
sididea da amitom zogierTi paTologiis dros klini-
kaSi mas sazRvraven. 

sisxlis pH 7,4-is tolia. sisxlSi nawlavebidan da 
qsovilebidan ganuwyvetliv Seiwoveba mJava an tute 
aris mqone nivTierebebi, magram sisxlSi arsebuli 
mZlavri buferuli sistemebis gavleniT misi pH arsebi-
Tad ar icvleba da 7,4-is farglebSi rCeba. 

sisxlze saubrisas cila hemoglobini rom ar vax-
senoT, ar SeiZleba. mis Sesaxeb yvelas gsmeniaT. ufro 
metic, ar meguleba iseTi adamiani, visac Tundac er-
Txel mainc ar gaukeTebia hemoglobinis analizi. is 
rTuli cilaa, rac imas niSnavs, rom sferos, anu glo-
bulis forma aqvs da cilebisTvis damaxasiaTebel oT-
xive struqturas Seicavs. HbA-ase aRiniSneba zrdasru-
li adamianis cila hemoglobini. Tumca, sanam zrdas-
rul formas miaRwevs, hemoglobini viTardeba. adamia-
nis 7-12 kviris embrionis sisxlSi primitiuli hemog-
lobini gvxvdeba HbP. embrionis ganviTarebis mesame 
Tveze feturi hemoglobini warmoiqmneba HbF. bavSvi 
feturi hemoglobiniT ibadeba, romelic TandaTano-
biT normaluriT anu HbA-Ti icvleba. hemoglobini 
satransporto funqcias asrulebs, rac imas niSnavs, 
rom arteriuli sisxlidan periferiulSi Jangbadi ga-
daaqvs, iqidan ki endogenuri naxSirorJangi da wyalba-
dis ionebi, romlebic amosunTqul haerTan erTad to-
veben organizms. hemoglobinis erTi molekula oTx mo-
lekula Jangbads ierTebs da oqsihemoglobini warmoiq-
mneba. 

studentebTan pirvelad Zalian patara asakis Se-
vedi, meore kursis aspiranti. bioqimiis wakiTxva man-
des, laboratoriul samuSaoebsac me vatarebdi. mindo-
da, rom studentebi yovel dRe raime axliT gameocebi-
na, amitom sxvadasxvagvar cdebs vatarebdiT. erT-erTi 
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kristaluri oqsihemoglobinis miReba iyo. 10ml kur-
dRlis, ZaRlis, cxenis an bayayis sisxls amateben 2ml 
wylisa da eTeris narevs (1:1) da moureven sisxlis srul 
hemolizamde. wiTel gamWvirvale siTxes hemolizire-
bul an laqis sisxls uwodeben. siTxes amateben tol 
moculoba (12ml) amoniumis sulfatis najer xsnars, 
moureven da maSinve acentrifugireben, filtraven ga-
moleqili cilebis Camocilebis mizniT. filtrats 24 
saaTis ganmavlobaSi, daxurul WurWerlSi siciveSi 
toveben. aRniSnuli drois gavlis Semdeg mikroskopSi 
naTlad Cans oqsihemoglobinis wiTeli feris prizmi-
sebri kristalebi. 

me cxovelebis sisxli ar mqonda, samagierod Cemi 
mqonda... diax, am cdas Cemi sisxliT vakeTebdi. Semdeg, 
SemTxveviT am ambavma gaJona da kaTedris gamge saSin-
lad gamiwyra, `TviTgvema~ amikrZala da piroba Camo-
marTva, rom TiTebs aRar daviCxvletdi. 

qalis organizmSi hemoglobinis norma 72-84 erTe-
ulia, kacis organizmi am cilas odnav mets Seicavs. 
atami, gargari, broweuli, wiTeli tyemali, naturalu-
ri Savi Rvino, saqonlis ena, RviZli-im produqtebis 
arasruli siaa, romlebic hemoglobinis Semcvelobas 
gvmateben sisxlSi. hemoglobini rkinis ions Seicavs. 
Sesabamisad, rkinis saTanado raodenoba rkina defici-
turi anemiisgan dagvicavs. erTi saocari recepti min-
da gagiziaroT, romlis wakiTxvamac gamaoca. es tradi-
ciuli azerbaijanuli samzareulos gvirgvinia da ki-
sinJanis Sahis flavi ewodeba. flavs Cveulebriv amza-
deben specifiuri saneleblebiT da xorciT. saocari 
misi sousia, romelic broweulis wvenisgan mzaddeba da 
momzadebis procesSi wvenSi samjer gavarvarebul rki-
nis nals deben. nals wvenSi gaciebas aclian, Semdeg 
kvlav gaavarvareben da a.S. Zvelad Turme swamdaT, rom 
amgvarad sousSi gadasuli rkinis ionebiT, organizmi 
am metaliT gamdidrdeboda da sisxlic cila hemoglo-
biniT Seivseboda. sxvaTa Soris, am recepts amsterdam-
Si oqros medali miuRia, rogorc gemriel da sasas-
rgeblo sakvebs. 
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erT SekiTxvas dagisvamT. ramden xans gaZlebT uha-
eroT? ai, zustad am wams mec vcade sunTqvis Sekaveba, 
Tumca mivxvdi, rom Tu sunTqvas kvlav ar daviwydebdi, 
Tqven am werils veRar waikiTxavdiT. iciT ki, zrdasru-
li adamiani ramdeni xnis ganmavlobaSi SeiZleba iyos 
uhaerod? maqsimumi sami wuTi, Tu navarjiSebia, maSin 
oTxi-xuTi. bruklinis universitetSi xelovnuri eriT-
rocitebis miRebaze muSaoben. ufro swored, aseTi uj-
redebi xelovnurad ukve gamoyvanilia, dakvirvebebi 
mimdinareobs maTze. amgvari eriTrocitebiT adamiani 
JangbadiT gacilebiT ukeT momaragdeba, gadatanili 
Jangbadis ufro met raodenobas gamoiyenebs da uhae-
rod erTi-ori saaTis ganmavlobaSi gaZlebs. mecniere-
bis es miRweva gansakuTrebiT myvinTavebs da okeanis 
SeswavlasTan dakavSirebul sxva mecnierebs gamoadge-
baT. Tumca, es momavalSi moxdeba.  

aqamde ki... Cvens istorias Semounaxavs qarTvele-
bis bevrgan da bevrjer daRvrili sisxli da vin icis 
win kidev ra gvelodeba. momiteveT am sityvebisTvis, es 
Cemi mesame jgufis sisxlis odnavi pesimizmi mawerinebs 
ase. 

Tumca, modiT murman lebaniZis sityvebiT vityvi: 
 
uflis cixesTan sisxlisferi yayaCos wveTi  
ara daRvrili, dasaRvrelad albaT macnea, 
araviTari sxva samSoblo amaze meti 
araviTari sxva gza, sxva xsna 
ar gamaCnia! 
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jalaTebi da msxverpli 

 
am bolo dros cxovrebiseul aRmarT-daRmarTeb-

ze damCemda fiqri. uiRbloba sad, romel mosaxvevSi wa-
mogeweva TviTonac ar ici. verc verafers Secvli da 
cxovrebiseul gzaze iZulebuli xar Tvalebaxveulma 
iaro. oRond unda ecado ar waiqce. waiqcevi da yovel-
Tvis gamoCndeba vinme, vinc amiT gaixarebs. Tumca sa-
bednierod iseTebic iqnebian, visac Seni waferxebiT 
guls atken, odnav mainc.  

samyaro jalaTebisa da msxverplisgan Sedgeba. ja-
laTobisgan RmerTi gvfaravdes, magram uneblieT 
msxverplis rolSi ar unda aRmovCndeT. 

Tqven fiqrobT, jalaTebi marto adamianebi arian? 
ara, adamianma jalaTebma sxva ufro veragi jalaTebi 
SeiZleba gamoiyenon da amis magaliTebi istoriaSi mar-
Tlac rom uxvadaa. 

1770 wels bonSi erTi SexedviT Cveulebrivi Cvili 
daibada. Tumca misi momavali arc Tu Cveulebrivi unda 
yofiliyo. is udidesi kompozitori gaxdeboda. Tavisi 
drois yvela JanrisTvis Seqmnida musikas- operisTvis, 
dramatuli piesebisTvis, gundisTvis. 1827 wlis 26 
marts gardaicvleba da mis neSTs oci aTasi adamiani ga-
acilebs. me ludvig van beThovenze vwer, romlis gar-
dacvalebis mizezad tyvia moiazreba. modiT davakon-
kretoT, tyviam beThovenisTvis jalaTis roli Seasru-
la. adamiani-jalaTi ki am SemTxvevaSi misive eqimbaSi 
andreas babruxi iyo, romelic tyviis Semcveli wamliT 
mkurnalobda. Tumca, eqims gulwrfelad sjeroda, rom 
keTil saqmes akeTebda.  

tyvia mZime metalia. misi koncentracia Cvens or-
ganizmSic SeiZleba daSvebul zRvars aWarbebdes. wya-
ro ki meTilirebuli benzinia, romlis gamonabolqvsac 
vsunTqavT an am gamonabolqviT gajerebul sakvebs mi-
virTmevT. evrokavSiris qveynebSi meTilirebuli ben-
zinis gamoyenebas kanoni krZalavs. CvenTan aseTi kanoni 
ar aris da modiT vimedovnoT, rom arc meTilirebuli 
benzinia. 
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1682 wels sul patara 10 wlis biWuna mefed akur-
Txes. mogvianebiT is Zlevamosili mefe gaxdeba, rome-
lic Seecdeba qveyanaSi dasavleTis faseulobebi daam-
kvidros da samarTliani reformeri gaataros. petre I... 
cnobilia, rom is uremiiT iyo daavadebuli da misi 
Tirkmelebi faqtiurad ar funqcionirebdnen. Tumca, 
is azric musirebs, rom petre I dariSxanis erT-erTi ma-
riliT iyo mowamluli. Tanac mowamlis procesi nela 
da didxans mimdinareobda. mogvianebiT mowamlulis 
qsovilebSi dariSxani eqimma marSem aRmoaCina.  

dariSxani pirvelad egviptelma qemeias mimdevrma 
zosimam aRwera. masve ekuTvnis 28 tomisgan Semdgari 
pirveli qimiuri enciklopedia, romelic diokletia-
nes brZanebiT ganadgurda da samad-sami tomi gadarCa. 
cnobilia, rom sufTa dariSxani cocxal arsebas zians 
ar moutans. SeiZleba amitomac, sufTa dariSxans sto-
matologiaSi kbilis nervis mosaklavad iyenebdnen da 
eqimebs dResac gadanaxuli aqvT Tundac Cemnairi paci-
entebisTvis. anu, maTTvis vinc tkivilgamayuCebel 
ineqciebze kategoriul uars ambobs.  

maS ase, RrZilSi mcire xniT Cadebuli sufTa da-
riSxani arafers gavnebT. dariSxanis marilebi ki mom-
wamvlavia. fiqroben, rom petre didi swored misi meS-
veobiT mowamles da isedac problemuri Tirkmelebis 
patrons ufro dauCqares aRsasruli. misi adamiani ja-
laTi ki masTan daaxlovebuli menSikovi iyoo, inglise-
lebis davalebiT moqmedebdao. arc petres meuRle iyo 
ucodveli am saqmeSio, Tavisi interesi hqondao. diax, 
swored man gadaibara taxti qmris sikvdilis Semdeg da 
pirveli rusi imperatori qali- ekaterine I gaxda.  

uaxloesi megobari, coli da dariSxani-verafers 
ityvi mSvenieri sameulia. 

sisastikiT ganTqmuli ekaterine mediCi da misi 
erTguli eqimi-laqia- rene florencieli. renes saswa-
ulebs abraleben, Turme iseT nelsacxeblebs amzadeb-
da, rom maTi gamoyenebis Semdeg wlebiT damZimebul da-
Tovlil qalbatonebsac Rawvebi vardisfrad efakle-
bodaTo. sawamlavebsac ostaturad amzadebda rene. 
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gansakuTrebiT gvamis Sxami-biogenuri amini kadaverini 
hyvarebia. vin aRar mowamla mediCim misi daxmarebiT. 
Tavisi ufrosi vaJic ar daindo, marTalia SemTxveviT 
Semoewamla, magram amas raRa mniSvneloba aqvs. sxvaTa 
Soris, kadaverini Cvens organizmSic warmoiqmneba, 
Tumca mcire raodenobiT. 

vercxliswyali xom yvelam viciT, erTaderTi Txe-
vadi metali, mZime da veragi. `is mequdesaviT SeSli-
lia~, ai aseT gamonaTqvams Tanamedrove frangul enaSi 
SexvdebiT. saqme ki ase iyo, mefe-mzis ludoviko IV-is 
epoqaSi qalbatonebs Zalian lamazi qudebi unda etare-
binaT. Sesabamisad mequdeoba Zalian prestiJuli da Se-
mosavliani xeloba iyo. patara biWebs Raribi ojaxebi 6-
7 wlis asakidan mequdes Segirdad aZlevdnen da bavSvi 
iseT karg Semosavals iRebda, rom ojaxi aRar SimSi-
lobda. wiTel saRebavs mequdeebi mineral singurisgan 
(kinovari, wiTeli drakoni) iRebdnen, romelic faqtob-
rivad vercxliswylis sulfidia wiTeli pigmentebiT. 
misi Termuli damuSavebisas vercxliswyali orTqlde-
boda da gamodioda, rom mequde 6-7 wlidan am veragi me-
talis orTqlis zemoqmedebis qveS imyofeboda. Sede-
gad, 40 wlis kaci 80 wlis moxucs waagavda, aRgznebuli 
iyo, umizezod icinoda, tiroda an Cxubobda. barbaciT 
dadioda, radgan vestibularuli aparati hqonda dazi-
anebuli. amitomacaa aseTi gamoTqma- `mequdesaviT SeS-
lili~. cnobili zRapris- `alisa saocrebaTa qveyana-
Si~- mequde, swored am mequdis prototipia.  

maS ase, veragi hidrargirumi. warmogidgeniaT ram-
deni mequde imsxverpla? 1956 wlidan ki xuTi wlis gan-
mavlobaSi iaponiis patara qalaq minamatas yvela 
mcxovrebi misi msxverpli gaxda. aqedan warmoiqmna me-
Tilirebuli hidrargirumiT mowamvlis saxeli-minama-
tas daavadeba. 

-rom movwio xom ar SegawuxebT?  
albaT TqvenTvisac ara erTxel ukiTxavT. ras pa-

suxobT xolme. modiT gamovicnob. umravlesoba, albaT 
iRimebiT: 

-ara uSavs, moswieT, ar Sevwuxdebi. 
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arada, SewuxdebiT, Tan ise, rom verc ki gaigebT 
msxverplis rolSi rogor amoyofT Tavs. oRond, ar 
ifiqroT, rom jalaTi mwevelia. ara, isic msxverplia, 
nikotinis msxverpli. Tumca, mTlad ase martivad da 
mxolod nikotinSi saqme ar aris. Tambaqos furclebs 
metal kadmiumis STanTqmis da dagrovebis unari aqvT. 
Tambaqos kvamlis CasunTqvisas swored am metals Cavi-
sunTqaT. iciT mecnierebma ra gamoTvales? ra da erTi 
Reri sigaretis mowevisas (ar aqvs mniSvneloba mweveli 
pasiuria Tu aqtiuri) organizmSi Setanili kadmiumis 
gareT gamotanas ori weli sWirdeba. kargiT aRar gavag-
rZeleb, mgoni isedac naTelia yvelaferi. mxolod 
erTs vityvi, rom kadmiumis gadaWarbebuli raodenoba 
daavadeba itai-itais iwvevs, rac Tavis mxriv centra-
lur nervul sistemaze aisaxeba. 

Rvinis mJava, limonmJava, vaSlmJava, mJaunmJava, 
rZemJava, SardmJava, molibdenmJava, dariSxanmJava, go-
girdovani mJava, fTorwyalbadmJava, cianmJava. ra sa-
erTo SeiZleba hqondeT am nivTierebebs? yvela maTgani 
mJavaa da Tan yvela karl Seelem aRmoaCina. Seele une-
burad Tavisi Tavis jalaTi gaxda. erTi cudi Cveva 
hqonda, rasTanac muSaobda, yvelafers gemos usinjav-
da. sruliad axalgazrda gardaicvala. sikvdilis mize-
zi-mZime toqsikozi.  

erTi ram minda girCioT. araviTar SemTxvevaSi ar 
miirTvaT natriumis glutamati. gagecinaT xom? ratom 
unda mivirTvao, albaT ifiqreT. ai, me kidev getyviT, 
rom Tqven misiT erTxel mainc gisauzmiaT, gisadiliaT, 
givaxSmiaT. mec TqvenTan erTad. E-621 igive natriumis 
glutamati. TviTon arafris gemo ar aqvs, magram sxva 
sakvebis gemos SegrZnebas aZlierebs. swored amitom 
emulgatoris saxiT saeWvo warmoSobis Zexveuls, sosi-
sebs, kiborCxalas Cxirebs, konservebs, pilmenebs da 
xraSuna karTofils umateben. am nivTierebis xSirad 
moxmareba SeCvevas iwvevs da yvelaze gemrieli sakvebic 
ki mis gareSe adamians ugemuri eCveneba. SeumCnevlad 
mimdinareobs gemos receptorebis atrofia. amitom sa-
eWvo produqciis mwarmoebeli (jalaTi Tavisdaunebu-
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rad) etiketze sulac ar wers mis saxelwodebas, ubra-
lod mas `gemos gamaZlierebliT~ Caanacvlebs. 

zogjer erTi ubralo sityvac sakmarisia adamia-
nis mosawamlad. amitom, yovelTvis vecadoT Cveni sit-
yviT (Tundac ise, haerze naTqvamiT) guli aravis vatki-
noT. tyuilad ki ar aris naTqvami, sanam xmali mivida, 
enam Tavi moWrao. am statiis morali ki aseTia, erideT 
adamian jalaTebs da qimiur nivTierebebTan urTier-
Tobisas frTxilad iyaviT. oRond ar miTxraT, rom qi-
mikosi ar xarT da Sesabamisad nivTierebebTanac ar geq-
nebaT Sexeba. Tqven maT yovel dRe exebiT, Tundac sayo-
facxovrebo qimiis saxiT. 

usafrTxo cxovrebas gisurvebT! 
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sikvdil-sicocxleze... 
 

`sikvdilma Camoiara, oboli daxvda winao, 
sikvdilo, me wamiyvane, sicocxle momewyinao...~ 
 

sruliad pataram davinaxe pirvelad sikvdili. 
ara, swored ver gamovTqvam azrs, ki ar davinaxe, vig-
rZeni-civi da sveli iyo. Cems saxlSi Semoixeda, ise, 
sxvaTa Soris da aba xelcarieli xom aRar gabrundebo-
da? CemTvis zedac ar Semouxedavs, magram vici erT 
dResac gavaxsendebi da Semomivlis. Tumca, me ar Seme-
Sindeba, vicnob rogoric aris, civi da sveli. 

dRes im procesebze minda davwero, romelTa er-
Toblibac Cven gvacocxlebs. am qimiur reaqciebs meta-
bolizmi ewodeba. adamianis organizmi mini qimiuri qar-
xanaa da aq milionobiT qimiuri procesi mimdinarebs. 

organizmsa da garemos Soris urTierTkavSiri niv-
TierebaTa cvlis saSualebiT myardeba. adamianis gare-
momcveli samyaro ganuwyvetliv icvleba. es ki organiz-
mSi mimdinare nivTierebaTa cvlis procesebze aisaxeba. 
organizmi cdilobs SeinarCunos Tavisi Sinagani garemos 
mudmivoba, anu homeostazi. amas mZlavri maregulirebe-
li meqanizmebis saSualebiT axorcielebs. am meqanizmebis 
moSla nivTierebaTa cvlaSi mniSvnelovan Zvrebs iwvevs. 

nivTierebaTa cvla cocxali materiis arsebobis 
aucilebeli pirobaa. aracocxali materiis SemTxvevaSi 
ki, piriqiT, nivTierebaTa cvla materiis daSlas iwvevs. 

adamianis organizmSi garemodan miRebuli sakvebi 
nivTierebebis daSlis Sedegad warmoiqmneba ara marto 
daSlis Sualeduri da saboloo produqtebi, aramed 
gamoiyofa energia, romelsac ujredi gamoiyenebs da-
balmolekuluri naerTebidan makromolekulebis sin-
TezisTvis. rogorc daSlis, ise sinTezis procesebi Se-
sabamisi fermentebis saSualebiT xorcieldeba. fer-
mentebis meSveobiT ujredebSi aTasobiT qimiuri reaq-
cia mimdinarebs. swored maT erTobliobas metaboliz-
mi ewodeba. metabolizmis procesSi Sualeduri naerTe-
bi warmoiqmneba, maT metabolitebs uwodeben. metabo-
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lizmi erTmaneTis sapirispiro ori procesis, anu fa-
zis- katabolizmis da anabolizmis erTobliobaa. 

katabolizmi metabolizmis fazaa, romlis drosac 
rTuli organuli naerTebi iSleba SedarebiT martiv 
dabalmolekulur saboloo produqtebad. am procesSi 
energia Tavisufldeba, romelsac ujredi sxvadasxva 
fiziologiuri funqciis ganxorcielebisTvis gamoiye-
nebs. ganTavisuflebuli energiis nawili ATP-is ener-
giiT mdidar bmebSi akumulirdeba da Semdgomi proce-
sebisTvis gamoiyeneba. 

anabolizmi ki metabolizmis is fazaa, romlis 
drosac dabalmolekuluri nivTierebebidan makromo-
lekulebis biosinTezi xorcieldeba. anabolizmi sin-
Tezis procesia, romelic naerTis struqturis garTu-
lebiT miedineba. amisTvis aucilebel energias katabo-
lizmis dros gamonTavisuflebuli ATP iZleva. 

katabolur fazaSi sam stadias arCeven. pirvel 
stadiaze ujredis makromolekulebi Semadgenel kom-
ponentebad iSleba. cilebidan aminomJavebi miiReba, 
polisaqaridebidan - glukoza, triacilglicerolebi-
dan- gliceroli da cximovanmJavebi. am stadiaze siT-
bos saxiT gamoiyofa naerTSi arsebuli potenciuri qi-
miuri energiis daaxloebiT 1%. meore stadiaze, war-
moqmnili nivTierebebi ufro martivad, naxSirbadis 2-3 
atomis Semcvel naerTebad gardaiqmnebian. am stadiaze 
siTbos saxiT gamoiyofa naerTSi arsebuli potenciuri 
qimiuri energiis daaxloebiT 30-35%. mesame stadiaze 
warmoqmnili yvela naerTi krebsis limonmJavas ciklSi 
CaerTveba da bolomde iJangeba naxSirorJangis da 
wylis warmoqmniT. sxvaTa Soris, am cikls energetikul 
`qvabsac~ uwodeben, romelic yvelafers Jangavs. aq qi-
miuri energiis 60-70% gamoiyofa. 

anabolizmic sami fazisgan Sedgeba da aq organiz-
misTvis damaxasiaTebeli da aucilebeli rTuli nivTi-
erebebis xelaxali, anu de novo awyoba mimdinareobs. 
Secdoma iqneba vifiqroT, rom anabolizmi kataboliz-
mis ubralod Sebrunebuli procesia. es ori procesi 
sxvadasxva fermentebiTaa daCqarebuli da sxvadasxva 
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adgilas aris lokalizebuli, Tumca saerTo Sualedu-
ri produqtebi am ori gzisTvis damaxasiaTebelia. 

gaxsovT alqimikosebi filosofiur qvas eZebdnen. 
zogs is oqros misaRebad sWirdeboda, sxvebs ki misi ga-
moyeneba medicinisTvis surdaT. al-razi, igive razesi 
medicinaSi ori udidesi problemis gadaWras cdilob-
da- adamianis gaaxalgzrdavebas da sicocxlis gaxan-
grZlivebas. ar mogesmaT, razess es sakiTxebi meSvide 
saukuneSi aRelvebda. igiveze fiqrobda avicena da ru-
dolf glauberi. am ukanasknelma xsnad glauberis ma-
rili, natriumis sulfati miiCnia. araqimikosebsac 
gsmeniaT am marilis Sesaxeb. es igive inglisuri mari-
lia, romelsac adre organizmis mavne nivTierebebisgan 
gawmendis mizniT iyenebdnen. glaubers swamda, rom Tu 
organizmi sufTa iqneboda, maSin is axalgazrdobasac 
SeinarCunebda da sicocxlec gauxangrZlivdeboda. 

21-e saukuneSi medicanaSi sxva problemebTan er-
Tad es problemebi kvlav aqtualuria. adamianebi did-
xans sicocxles cdiloben. zogi amis gamo SimSilobs. 
maTusela da pol bregi xom gaxsovT, hoda maTi mimdev-
rebi jiutad SimSiloben. zogierTi ki Tanamedrove me-
Todebs mimarTavs. ai, Tundac imortalizms, krionikis 
saxeliTac rom icnoben. mdidari adamianebis surviliT 
sakmaod maRal fasad maT sxeuls da tvins Txevad azot-
Si inaxaven. inaxaven im imediT, rom erT dResac gamoaR-
viZeben. zogierTi mZime seniTaa Sepyrobili da imedi 
aqvs, misi gamoRviZebisas daavadeba gankunebadi iqneba, 
zogierTs swams, rom momavalSi, gaRviZebis Semdeg mas 
gaaxalgazrdaveb. zogierTi ki ubralod fiqrobs, rom 
am gziT marad icocxlebs. es ramdenad gamouvaT, ar vi-
ci, Tumca, faqtia, rom es mimdinareoba, realurad ga-
yinuli adamianebi da gayinvis msurvelebic arseboben.  

kreonika me-17-e saukunidan iRebs saTaves. swored 
am periodSi daiwyes cxovelebis gayinva maTi gamoRvi-
Zebis mizniT. me-18-e saukunis meore naxevarSi ingli-
selma qimikos-eqimma jon hanterma hipoTeza wamoayena 
imis Taobaze, rom adamianis sicocxlis gaxangrZliveba 
nebismieri vadiT iyo SesaZlebeli, Tu mas gayinavdnen 
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da mis metabolizms SeaCerdebdnen. meoce saukuneSi 
krioproteqtorad rTul sam atomian spirts- glice-
rins iyenebdnen. Tumca, misi meSveobiT qsovilebis mxo-
lod mcire fragmentebs yinavdnen. 1956 wlidan glice-
rinTan erTad Txevadi azotis gamoyenebac daiwyes. Ta-
namedrove krionikis safuZveli ki robert etingeris 
1964 wels gamoqveynebuli wigni gaxda `ukvdavebis per-
speqtiva~. 1967 wels ki pirveli adamiani gayines- fsiqo-
logiis profesori jeims bedfordi, romelic filtvis 
kiboTi sasikvdilod iyo ganwiruli. simarTle giT-
xraT, bevri veZebe sxvadasxva wyaroSi, ra bedi ewia mas. 
samwuxarod, veraferi aRmovaCine. ase rom, ar vici, ga-
moaRviZes Tu jerac Tavis rigs elis. 

2011 wlis 26 ivliss ki detroitSi 93 wlis asakSi 
kreonikis koncefciis damfuZnebeli robert etingeri 
gardaicvala. bunebrivia, maSinve gayines da 1967 wels 
daarsebuli kreonikis institutis 106-e pacienti gax-
da. me maT yvelas mSvidobian gamoRviZebas vusurveb, 
Tumca kvlav realur cxovrebas minda davubrunde da 
sikvdilTan Cemi meore Sexvedra gavixseno. 

zogjer is iseTi sulmdabalia, rom patara bavSve-
bis wayvanazec ar ambobs uars. Cemi gardacvlili mamis 
megobarma TxovniT mommarTa, aqve Sens skolasTan ax-
los, sisxlis gadasxmis institutSi SensaviT meSvide 
klaseli patara biWi sikvdils ebrZvis da iqneb Seixedo, 
gaamxnevoo. xaTri ver gavutexe da movinaxule. sawolSi 
patara, fermixdili, Savgvremani biWi iwva da Tavis bo-
lo dReebSi aqeT amxnevebda mSoblebs. kargi bavSvi iyo. 
ratomRac leikozma miakiTxa. davmegobrdiT... bolomde 
ibrZola... ramdenime Tvis Semdeg gardaicvala.  

organizmSi aTasobiT qimiuri reaqcia mimdinarebs. 
swored maT erTobliobas metabolizmi ewodeba. Cerde-
ba metabolizmi, Cerdeba sicocxle... Cveni sicocxle...  

`gaCxerili var qvebze kalmaxi  
da axeuli maqvs layuCebi, 
SemarTulia fexze Caxmaxi, 
da usikvdilod ver gadvurCebi. 
ase momkvdara albaT aTasi, 
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da mowmed hyavdaT es ananuri 
es aris Cemi mgosnuri spazmi 
da TviTmkvlelobis iavnanuri~. 
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orRobis lamazmani 

 
sofelSi yofna miyvars Zalian. TbilisSi iseTi da-

Zabuli grafiki maqvs, zogjer xumrobiT imasac ki vam-
bob `figarod~ vmuSaob-Tqo. erTdroulad ramdenime 
saqmis keTeba miwevs. sofelSi ki arsad meCqareba, arc 
xmauri maRviZebs. vzivar Cems ulamazes ezoSi da tvinis 
TiToeuli ujredi isvenebs. ezos gverdiT orRobe Ca-
dis, mis qvemoT mezoblis saxlia. swored maT hyavT 
Zroxa saxelad `lamazo~. pirvelad ori wlis win movka-
ri Tvali. saZovridan savse jiqniT saxlSi brundeboda. 
Tavdajerebulma Camouxvia orRobeSi da saxlisken ai-
Ro gezi. davrwmundi, rom irgvliv aravin iyo da erTi 
naxtomiT RobesTan gavCndi. `lamazo~, `lamazo~-Tqo 
davuZaxe da isic gaCerda. gaocebuli gamometyvelebiT 
Semomacqerda, oRond coxvna ar SeuCerebia. gaocebuli 
albaT imitom iyo, rom darwmunebuli var, mTeli sofe-
li ise gamoiara, aravis misTvis yuradReba ar miuqce-
via. me ki qeba ar daviSure. marTla Zalian lamazi iyo, 
wablisferi `SColka~ ise Rera-Rera hqonda dalagebu-
li, ityodi salonidan axali gamosuliao. metyveli, 
wyliani Tvalebi da iseTi daberili tuCebi hqonda, si-
likon gakeTebul lamazmanebs, rom SeSurdebodaT. ra 
vqna, cxovelebi gansakuTrebulad miyvars, adamianebi-
viT vesaubrebi xolme da es patara sisuste momiteveT. 
mas Semdeg, tradiciasaviT gvaqvs, rom Camoivlis, Tu 
ezoSi daminaxavs, Cerdeba, mec mivdivar da qaTinaure-
biT vavseb. qali qalia, moswons, Tvalebganabuli mis-
mens da yurebs aTamaSebs. 

Cemi da `lamazos~ megobroba gazeTSi wakiTxulma 
erTma ambavma gamaxsena. Turme, evropis da ruseTis zo-
gierTi mwarmoebeli paketis rZes antibiotik tetra-
ciklins umatebs, rac kargicaa da cudic.  

kargi mxolod mwarmoeblebisTvisaa, radgan pro-
duqtis Senaxvis vadas axangrZlivebs. cudi ki momxma-
reblisTvis, radgan tetraciklinis miReba arc Tu 
usafrTxoa organizmisTvis da am antibiotikis miReba 
samkurnalo miznebisTvisac ki SezRudvebiT iniSneba. 
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tetraciklini yvelaze iafi da misive anotaciis mixed-
viT safrTxis Semcveli antibiotikia. 

rZe 200-ze met komponents Seicavs. maTgan, Ziri-
Tads warmoadgens: wyali, advilad SesaTvisebeli ci-
lebi (romlebic yvela Seucvlel aminomJavas Seicaven 
da TiTqmis mTlianad 96% SeiTviseba organizmis mier), 
cila-fermentebi, cximebi, naxSirwylebi, mineraluri 
nivTierebebi-kaliumi, kalciumi, magniumi, natriumi, 
gogirdi, fosfori, qlori, rkina, iodi, kobalti, spi-
lenZi, molibdeni, TuTia. Seicavs agreTve vitaminebs, 
maT Soris A, E, D-s da es ukanaskneli kalciumis gadam-
tans warmoadgens. 

Zroxis rZes dabali mJavianoba axasiaTebs da misi 
pH=6,5-6,6 am farglebSi meryeobs.  

zrdasruli adamianis kuWis wveni mxolod cilebs 
gadaamuSavebs. bavSvebis, gansakuTrebiT ki Cvilebis 
kuWis wveni ki aqtiur ferments lipazas Seicavs (bav-
Svebis kuWis wvenis pH=5,5-7,5, swored aseT areSia fer-
menti lipaza aqtiuri), romelic cximebs gadaamuSavebs, 
gansakuTrebiT rZis cximebs, romlebic maRalemulsi-
rebul mdgomareobaSia. zrdasruli adamianis kuWis 
wvenis pH dabalia pH=1,5-2,5. aseT areSi lipaza aqtiu-
robas kargavs. Sesabamisad, zrdasruli adamianis orga-
nizmSi cximebi daSlas iwyeben piris RruSi da Tormet-
goja da wvril nawlavSi agrZeleben. maT daSlaze moq-
medebs aseve naRveli, romelic Tormetgoja nawlavSi 
Caedineba. 

rZis araswor porobebSi Senaxvisas misi komponen-
tebi icvleba. masSi Semavali cximebi daSlas da daJan-
gvas ganicdis. daSlis Sedegad Tavisufali cximovani 
mJavebi da gliceroli warmoiqmneba. daJangvis produq-
tebi ki SeiZleba iyos aldehidebi, ketonebi, oqsiketo-
nebi da sxva. Tavisufali cximovani mJavebis didi rao-
denobiT warmoqmna damaxasiaTebel suns uqmnis rZes. 
daSlilia Tu ara rZis cximi, anu Seicavs Tu ara cximo-
van mJavebs Tavisufali saxiT Zalian iolad SegviZlia 
davadginoT. 
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studentebTan muSaobisas eqsperimentebs yovel-
Tvis intensiurad viyeneb. moswonT da xalisdebian. ga-
moiyeneT moswavleebTanac da gakveTili yovelTvis 
maTTvis SeumCnevlad gairbens. zemoT naxseneb cximova-
ni mJavebis aRmoCenasTan erTad, Zalian iolad SegiZli-
aT cila kazeini gamoyoT rZisgan. ra Tqma unda, soflis 
rZis gamoyeneba jobia, radgan Sedegi maSinve iqneba.  

aqve isic unda vTqva, rom kazeini fosfoprotei-
nia, rac imas niSnavs, rom aminmJavebTan fosfaturi naS-
Tia dakavSirebuli. kazeinisTvis mJava Tvisebebis dama-
xasiaTebeli. rZe mas kalciumis xsnadi marilis saxiT 
Seicavs. kazeini heterogenuli cilaa da dadgenilia, 
rom fosforis raodenoba Sedagens 0,79-0,88%-s. eleq-
troforezis meSveobiT kazeini sam komponentad iyofa: 
α,β, da γ kazeini. 

 kazeins ufro xSirad rZis SemJavebis gziT gamo-
yofen. miaCniaT, rom rZe kazeins kazeinogenis saxiT Se-
icavs, romelic gamoyofis procesSi gardaiqmneba kaze-
inad. 200ml qimiur WiqaSi CaasxiT 30ml rZe, ganazaveT 
120ml wyliT da wveTobiT, morevis pirobebSi daamateT 
ZmarmJavas 1%-iani xsnari. daamateT manamde, sanam kaze-
ini ar gamoileqeba. sayuradReboa, rom ZmarmJava ar 
iyos Warbad aRebuli, radgan kazeini ixsneba ZmarmJava-
Si. kazeins filtraven, cximebis da sxva nivTierebebis 
Camocilebis mizniT Carecxen gamoxdili wyliT da xsni-
an natriumis karbonatis 0,1%-ian xsnarSi. kazeini ix-
sneba, cximi Sewonil mdgomareobaSi rCeba. narevs fil-
traven, cximi svel filtris qaRaldze darCeba. fil-
trats, romelic kazeinis natriumis marils Seicavs, ka-
zeinis daleqvis mizniT, kvlav ZmarmJavas 0,1%-ian 
xsnars amateben. kazeinis naleqs filtraven, aTavseben 
rodinSi, amateben 15-20 ml spirts da sresen gauwyloe-
bis mizniT. Semdeg did sinjaraSi aTavseben da cximis 
mocilebis mizniT SeanjRreven. amas, jer eTeris meSve-
obiT, Semdeg ki meTilis spirtis da qloroformis na-
revis (1:1) 15-20ml-is damatebiT akeTeben. miRebuli 
sufTa kazeini, haerze gamoSrobis Semdeg, TeTr 
fxvnils warmoadgens, mas mJava Tvisebebi axasiaTebs. 



 114 

kazeins rodinSi aTavseben, amateben sodis xsnars da 
sresen, ris Sedegadac naxSirbadis dioqsidi gamoiyo-
fa, kazeini ki gaixsneba da warmoiqmneba kazeinis natri-
umis marili.  

kazeini xom miviReT? modiT axla misi izoeleq-
truli wertili ganvsazRvroT. merwmuneT, moswavlee-
bi Tavisive miRebul kazeinze dakvirvebas siamovnebiT 
Caatareben.  

cilebi amfoterul eleqtrolitebs warmoadgenen 
da dosociaciis Sedegad, rogorc dadebiT, aseve uar-
yofiT damuxtul jgufebs warmoqmnian.  

pH-is gansazRvrisas SesaZlebelia ionizirebuli 
jgufebis iseTi Tanafardoba, rodesac cilis xsnari 
yvelaze aramdgradia da cila gamoileqeba. cilis 
xsnarSi wyalbadionTa gansxvavebuli koncentraciis 
SemTxvevaSi cilis mdgomareobis Seswavlisas poulo-
ben sareaqcio aris pH-is iseT mniSvnelobas, romelic 
cilis izoeleqtrul wertils Seesabameba. 

sinjaraSi biuretidan asxamen 0,1 ZmarmJavas 
xsnars Semdegi raodenobiT: pirvelSi-0,25ml; meoreSi-
0,5ml; mesameSi-1,0ml; meoTxeSi-30ml da mexuTeSi-4,0ml. 
meore biuretidan igive TanamimdevrobiT yovel sinja-
ras amateben wyals: 8,75ml; 8,5ml; 7,0ml; da 5,0ml. nat-
riumis acetatSi gaxsnili kazeinis damatebisas miRe-
bul narevebSi pH-is mniSvneloba sinjarebis Sesabami-
sad iqneba: 5,3; 5,0; 4,7; 4,4; 4,1.  

kazeinis 0,1%-ian xsnars Semdegnairad amzadeben: 
wylis abazanaze odnavi gacxelebiT 5ml natriumis ace-
tatis 0,1 xsnarSi xsnian 0,2 g kazeins da miRebul xsnars 
Seavseben igive koncentraciis natriumis acetatis 
xsnariT 200ml-mde. yovel sinjaras pipetiT amateben 
kazeinis xsnaris 1ml-s da aRniSnaven xsnaris SemRvre-
vis intensiurobas. iq, sadac maqsimalurad SeimRvreva 
xsnari, misi pH Seesabameba cilis izoeleqtrul wer-
tils (pH=4,7).  

maxsovs, erTxel studentebTan erTad vitaminebis 
aRmomCen reaqciebs vakeTebdiT. A vitaminis kargi aR-
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momCenia koncentrirebuli gogirdmJava. sakvlev masas 
ramdenime wveTi mJava unda daawveToT da Tu is mwife 
alublisfers miiRebs, niSnavs, rom vitamin A- s didi 
raodenobiT Seicavs. feris simkveTre sxvadasxvaa, vi-
taminis koncentraciidan gamomdinare. or qimiur Wiqa-
Si ornairi rZe mqonda-erTSi soflis rZe, meoreSi ro-
meliRac mwarmoeblis mier warmoebuli paketis rZe, 
romelsac etiketze ewera, rom namdvili rZisgan (ara 
fxvnilisgan) iyo damzadebuli da vitaminebiT gamdid-
rebulic gaxldaT. soflis rZe maSinve gawiTlda da 
ramdenime wuTSi feris simkveTrem piks miaRwia. paketis 
rZem feri ar Seicvala. es meore Wiqa specialurad dav-
tove, mainteresebda garkveuli periodis Semdeg Tu iq-
neboda feris cvlileba SesamCnevi, erTi kviris Semdeg 
rZe odnav gavardisfrda.  

`lamazos~ da misi dari `qalbatonebis~ erTi Wiqa 
rZe Seicavs: 25% kalciums, 22% vitamini 2, 21% vitami-
ni, 18% fosfori, 15% vitamini 12, 13,5% cilas, 11% se-
lens, 9% kaliums.  

 maS romeli rZe sjobs, paketis Tu `lamazosi~? 
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ruji da qimia 

 
`zRvisferi gaqvs Tvalebi da Tavad gavxar 

zRvas~.... dilidan amekviata da aRar SemeSva. zRva miy-
vars, oRond Taviseburad, Cemeburad... ar miyvars cur-
va da rujis miReba. aba, ra giyvarso, mkiTxavT. zRvis 
napirze jdoma da zRvisiqiTa sivrceSi yureba, zRvis 
iodiani haeris sunTqva, talRebis xmauris mosmena miy-
vars. ho, kidev zRvaze didi gemiT mogzauroba da zRvis 
produqtebis dagemovneba. ai, sul amiT Semoifargleba 
Cemi da zRvis urTierToba. Tumca, aseTi mgoni marto 
me var, Torem rujis miReba yvelas siamovnebs da fiq-
roben,rac metad miT ukeTesi.  

dRes rujis qimiaze vwerT. 
bunebaSi yavisferi da Savi Seferiloba pigment me-

laninTan aris dakavSirebuli. Tirozini 20 proteinge-
nuri aminomJavadan erT-erTia. proteingenuri imas niS-
navs, rom swored am aminomJavebis sxvadasxva kombinaci-
iT warmoiqmneba adamianis organizmisTvis damaxasiaTe-
beli cilebi. isic aucileblad unda iTqvas, rom es 
oceuli Seucvlel da cvlad aminomJavebad iyofa. Ti-
rozinic Tavis mxriv, mravali cilis SemadgenlobaSi 
gvxvdeba. Tirozini sawyis nivTierebas warmoadgens 
organizmSi iseTi naerTebis sinTezisTvis, romlebic 
nervul ujredebs Soris signalis gadacemaSi monawi-
leoben. Tumca, am werilSi CemTvis is ufro mniSvnelo-
vania, rom Tirozini melaninis winamorbedia. Tirozi-
nis daJangviT Tavdapirvelad `dofa~ warmoiqmneba (ro-
melic sxvaTa Soris, adrenalinis winamorbedicaa). me-
lanocitebnSi ki dofa iJangeba da polimerizaciiT 
fermentebis Tanaobisas melaninis molekulas warmoq-
mnis. es procesi kanis specialur ujredebSi melanoci-
tebSi mimdinareobs da am reaqcias fermenti Tirozina-
za aCqarebs. 

aq sul odnav Sevyovndebi da erTi cdis msvlelo-
bas CagawerinebT, romelsac gakveTilis dros sul io-
lad ganaxorcielebT. samagierod, moswavleTa motiva-
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ciis did marags miiRebT. maS ase, aRmovaCinoT fermen-
ti Tirozinaza karTofilSi. 

saxexze gaxexili karTofili ramdenime fena dol-
bandSi gavwuroT da miRebuli siTxe kidev erTxel gav-
filtroT filtris qaRaldis gamoyenebiT. Tu biuxne-
ris Zabri gaqvT, kidev ufro ukeTesi gamova. miRebuli 
eqstraqti 1ml-is odenobiT movaTavsoT sinjaraSi, da-
vamatoT 2-3 wveTi aminomJava Tirozinis xsnari (aminom-
Javebis saswavlo nakrebi qimiuri reaqtivebis maRazi-
ebSi iyideba an bolos da bolos skolam SeiZleba kata-
logiT gamoiweros), movurioT da sinjara aduRebamde 
misul wylis abazanaze movaTavsoT. sinjara drodadro 
unda SevanjRrioT, raTa masSi arsebuli siTxe ukeT Se-
exos haers, narevi movardisfro wiTeli gaxdeba. 1-2 sa-
aTis Semdeg ki Savi feri warmoiqmneba. rogor fiqrobT 
ratom? Tirozinazas moqmedebis Sedegad Tirozini 
wiTlad Seferili Sualeduri produqtebis meSveobiT 
Savi feris azotSemcvel pigmentad melaninad gardaiq-
mneba. 

mTeli es sqema ase gamoiyureba 

 
melaninis struqturaSi arsebul erTmag da ormag 

bmebSi eleqtronebi sakmaod Zvradia da nebismieri sig-
rZis sinaTlis sxivis gavleniT aRigznebian. melanini 
sinaTlis sxivs STanTqavs da melaninis Semcveli sxeu-
li muqdeba. melanini cilis molekulebs ukavSirdeba 
da granulebis saxiT koncentrirdeba. maTi feri ki ic-
vleba yviTlidan yavisferisken da zogjer SeiZleba 
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SavSic gadavides. melaninSi gauwyvilebeli eleqtro-
nebis arseboba am nivTierebas stabiluri Tavisufali 
radikalebis Tvisebebs aniWebs. gauwyvilebeli eleq-
tronebi mzis sinaTles gacilebiT efeqturad STan-
Tqven.  

 

 melanini 
 
melanini adamianis kanis da Tmis pigmentaciazea pa-

suxismgebeli. aq bunebrivia ar igulismeba JRali Tma, 
romlis feric rkinaSemcveli pigmentis triqozideri-
nomiTaa gapirobebuli. aseve ar igulisxmeba wyalbadis 
peroqsidiT damuSavebuli da gaRiavebuli Tma. wyalba-
dis peroqsidiT melaninis ormagi bmebi ixliCeba. 

sxvaTa Soris, melanins qameleoni kanis feris 
cvlilebisTvis iyenebs. rvafexas ki moulednelad ka-
nis gamuqeba SeuZlia. aseTi gamuqebis meqanizmi melani-
nis granulebis dispergirebiT aixsneba. 

melanini odnav gansxvavebuli SemadgenlobiT (mi-
si winamorbedi ar aris Tirozini, Tumca fenolis radi-
kals Seicavs) bostneulis da xilis daZvelebis an dazi-
anebis dros maT gamuqebas ganapirobebs. am dros masze 
fenoloqsidaza moqmedebs. es fermenti ar Sedis cit-
rusebis da baRCeulis (mag. nesvi) SemadgenlobaSi, ami-
tom isini dazianebisas an daZvelebisas ise swrafad ar 
muqdebian. 

modiT kvlav rujs davubrundeT. kanis gawiTlebis 
garda, mzis sxivi ori tipis rujs iwvevs. pirveli tipis 
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ruji maSinve SeimCneva, magram ramdenime saaTSi SeiZle-
ba gaqres kidec. ufro mdgradi ruji bioqimiur proce-
sebTan aris dakavSirebuli. ruji ganpirobebulia kanis 
safaris Rrma SreSi arsebuli melaninis gaaqtiurebiT. 
dawyebuli reaqciebis produqti xiluli daaxloebiT 
24 saaTSi xdeba. swored amdeni droa saWiro imisTvis, 
rom produqtma epidermisis zeda fenebs miaRwios. 

kanSi arsebuli melanini SesaniSnavi filtria. is 
ultraiisferi gamosxivebis daaxloebiT 90%-s akavebs. 
Tumca, ra Tqma unda, mxolod mis imedad ver viqnebiT 
da unda vicodeT, rom mzeze Warbi droiT yofnisas ka-
nis mziT damwvroba maRali albaTobiTaa mosalodneli.  

SeiZleba ikiTxoT, albinosebma ra gaakeTon, mela-
nini saerTod rom ar aqvTo. aRmoCnda, rom maTi orga-
nizmi ultraiisferi gamosxivebis mimarT garkveul 
mdgradobas avlens. Tumca, aq am procesebs ar ganvixi-
lav. 

damatebiTi damcvelobiTi funqcia urokanis mJa-
vas aqvs Tavis Tavze aRebuli. mis molekulaSi ormagi 
bmebis SeuRlebuli sistemaa C=N–C=C–C=C, romelic 
efeqturad STanTqavs sinaTles, amasTan molekulis 
forma icvleba da trans-izomeridan cis-izomerSi ga-
dadis. kidev erTi saintereso detali, sibneleSi sapi-
rispiro procesi iwyeba da mJavas kvlav trans-izomeri 
warmoiqmneba. amgvarad, urokanis mJava ultraiisfer 
radiacias martivad gardaqmnis siTbod, romelic gare-
moSi ganibneva. 

maS ase, Tqven rujis miReba gadawyviteT da ramde-
nime saaTi mzeze dahyaviT. ra xdeba Semdeg? aRmoaCenT, 
rom Tqveni kani mowiTalo xdeba, rac mzis abazanis mi-
Rebidan garkveuli drois Semdeg (literaturul wya-
roebSi 24 saaTia miTiTebuli) ufro SesamCnevi gaxdeba. 
kanis wvis SegrZnebasac igrZnobT. es eriTermis niSne-
bia (berZn. `siwiTles~ niSnavs). martivad rom vTqvaT, 
kanis sapasuxo reaqciaa mzis sxivebis qveS nebivrobaze. 
rodesac eriTermas niSnebi gaivlis, kani muqdeba da 
Tqvens mier ase nanatri rujic saxezea. rujis warmoq-
mnamde kanSi mravali bioqimiuri procesi midis da isic 
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aucileblad unda icodeT, rom ruji (rac ar unda da-
culi iyos kanis epidermisi) kans aberebs. 

ruji ar miyvars. saRamos zRvis napirze jdoma da 
zRvisiqiTa sivrceSi yureba mxiblavs. am dros galak-
tionze fiqri da beThovenis mosmena miyvars: 

`sad zRvis Walebia, yvavilTa mToveli, 
kvlav vxvdebiT erTmaneTs me da beThoveni, 
ocneba mgonia, sizmari mgonia... 
qarTuli motivi-mecxre simfonia!..~ 
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SiSs didi Tvalebi aqvs 

 
sportis uzarmazar darbazSi Sevedi. iqaurobas 

ucbad movavle Tvali, adgilebi mxolod win darCeni-
liyo. arc aris gasakviri, win jdoma aravis undoda. ska-
mi gamovwie da movewyve. mTeli sxeuli daZabuli mqon-
da. raRac uxilavi spazmi gulTan iwyeboda, mTel sxe-
uls moivlida da muclis qveda mxares iSleboda. iSle-
boda da iseT SegrZnebas mitovebda, rom mTel Sinagan 
organoebs miwuwavda. garegnulad vcdilobdi aravis 
SeemCna, rac Cems Tavs xdeboda. tvini momarTuli iyo da 
raRacnairad gugunebda.  

asakovani kaci gamovida konvertiT xelSi, mkacri 
mzera mogvavlo, konvertidan furceli amoiRo da da-
faze dawera: 

1. didaqtika sulxan-saba orbelianis Semoqmedeba-
Si; 

2. patriotizmi yazbegis SemoqmedebaSi; 
3. wigni Cemi megobaria (Tavisufali Tema); 
gulTan erTi spazmi kidev warmoiqmna da ise gaiSa-

la, megona erTi saTli civi wyali Semasxes. uiRblo 
var, sxva mwerlebis Temebs ufro visurvebdi. rCeba Ta-
visufali Tema. gareT deda melodeba, melodeba da ner-
viulobs. CemTvis dedaze metia. misi Ralati da gulis 
tkena ar SeiZleba! ara, ki ar misayvedurebs, magram ew-
yineba.  

`wigni Cemi megobaria~. diax, marTlac aris. avdge-
bi da swored wakiTxul wignebSi vimogzaureb. amitom 
viwyeb: 

-adamiani, romelsac fiqrisa da gansjis unari 
aqvs, arasodes ar aris marto, radgan `fiqri usaz-
Rvroa viTa samyaro~ (vaJa)... 

gamocdaze friadi davimsaxure, studentic gavxdi 
da seqtembramde damsaxurebuli dasveneba mergeboda. 
zafxulis erT saRamos Cemma megobarma TavisTan wyneT-
Si dampatiJa. iqidan ukve Sebindebulze wamovedi. taqsi 
gamiCeres da gamomiSves. mZRols gzis moWra ganuzra-
xavs da raRac ucnaur bilikiviT gzaze gadauxvevia, 
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romelic saburTalos sasaflaos Soris midioda. manqa-
niT mgzavrobisas Cveva maqvs aseTi, fiqris iqiTa samya-
roSi mivdivar xolme. maSinac ase viyavi fiqrebSi gar-
Tuli da ucbad realobaSi dabrunebulma aRmovaCine, 
rom ucnob adamianTan erTad saflavebs Soris mivqro-
di. xvdebiT albaT, rac damemarTeboda, magram Tavi 
xelSi aviyvane, rac SemeZlo xma gavimkacre da vikiTxe, 
aq ras vakeTebT-Tqo. sruliad gulwrfeli pasuxi mivi-
Re - gzas vimoklebTo. 

me Cemi misaRebi gamocda aRvwere qarTul enasa da 
literaturaSi. patara epozodic gavixsene gzaSi gan-
cdili uneburi SiSis gamo. im xanad 16 wlis viyavi. is 
ucnauri spazmebi ki SiSis da mzadyofnis hormonis ad-
renalinis damsaxureba iyo.  

mainc ra xdeba Cvens organizmSi, roca gveSinia an 
vnerviulobT? 

maS ase, Cven gveSinia, viZabebiT da qvecnobierad 
moqmedebisTvis vemzadebiT. moqmedeba orgvari SeiZle-
ba iyos-fizikuri an gonebrivi. Tu me fafaraSlil 
loms gadavawydebi, ueWvelad SemeSindeba da gaviqcevi. 
ara, vazviadeb, ra Tqma unda, versadac ver gaveqcevi, 
magram mcdeloba xom meqneba. zemoT aRweril gamocda-
ze ki gonebrivi SesaZleblobebis maqsimalurad gamoye-
neba damWirda. orive SemTxvevaSi Cven glukozas vJan-
gavT, romelic sanacvlod ATP-s anu energias gvibru-
nebs. RviZlSi cxoveluri saxamebeli, anu glikogeni 
gvaqvs. mcire raodenobiT glikogeni kunTebSic aris. 
swored misi daSlis Sedegad gamonTavisufldeba glu-
koza. Tumca, am process, anu glikogenis daSlas `Cam-
rTveli~ sWirdeba. es e.w. `CamrTveli~ RviZlis da kun-
Tebis ujredebSi hormoni adrenalini da glukagonia 
(es ukanaskneli mxolod RviZlSi aregulirebs am pro-
cess). 

adrenalini `Tavdacvis, SiSis da mzadyofnis~ hor-
monia. misi gamoyofa maSinve imatebs, rodesac raRacis 
gveSinia, vnerviulobT, rodesac sapasuxo reaqcia unda 
gvqondes. magaliTad, gamocdaze Tavi Rirseulad vaC-
venoT, saflavebs Soris gzaze siarulis moyvarul taq-
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sis mZRols mSvidobianad davSordeT da ho, kidev fafa-
raSlil loms gaveqceT. 

rogorc ki adrenalini sisxlSi moxvdeba emocie-
bis mTel kaskads iwvevs: 

• aCqarebs guliscemas; 
• misi gavleniT kunTebis, maT Soris muclis kun-

Tebis sisxlZarRvebi viwrovdeba; nawlavebis kunTebi 
piriqiT dundeba. 

• Tvalis gugebi farTovdeba. diax, cnobili ga-
moTqma, SiSs rom didi Tvalebi aqvs, swored aqedan 
iRebs saTaves. 

zogierTi adrenalins siyvarulis hormonsac uwo-
debs. Seyvarebuli adamiani siyvarulis obieqtis danax-
visas adrenalins gamoyofs da imave simptomebs ganic-
diso. diax, sruli simarTlea. eSinia ubralod, eSinia 
rame ar SeeSalos. Tumca, dRes me SiSze zogadad vwer. 

gamoyofili adrenalini ujredis plazmur membra-
naSi arsebul specifikur receptorebs daukavSirdeba 
da maTTan erTad membranul ferment adenilatcikla-
zas aaqtiurebs. es ukanaskneli mTel rig proteinkina-
zebs (fermentebs) `gamoaRviZebs~, ris Sedegadac gli-
kogenis sinTezis maregulirebel erT-erT ferments 
glikogensinTazas Trgunavs. iTrguneba sinTezi da mi-
si sapirispiro procesi iwyeba-daSla. gamoyofili 
glukoza daJangvis grZel gzas gadis da gza da gza T-s 
warmoqmnis. is sam makroergul, anu energiiT mdidar 
bmas Seicavs. es bmebi wydeba da TiToeuli 14,7 kj ener-
gias gvawvdis. erTi molekula glukozis daJangva ki 23 
molekula ATP-s gamoanTavisuflebs. Sedegad? Sede-
gad, vwerT, vpasuxobT, saflavebs Soris mimavali gzi-
dan swor da naTel gzaze mSvidobianad gamovdivarT, 
loms gancvifrebuls vtovebT, gavrbivarT misgan da 
visac Tavi gvinda movawonoT, vawonebT.  

Tu laboratoriaSi adrenalini gaqvT Semonaxuli, 
maSin ramdenime eqsperiments CagawerinebT masze. 

1. adrenalinis 0,5 ml xsnars daumateben 1%-iani ka-
liumis iodatis 1ml-s, 10%-iani ZmarmJavas an orTo-
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fosformJavas 10 wveTs. narevs 60-65 celciusamde ga-
acxeleben. warmoiqmneba muqi mowiTalo-iisferi Sefe-
riloba. 

2. adrenalinis xsnaris 0,5 ml-s daumateben 2ml 
wyals da 3%-iani rkinis (III) qloridis 2ml. xsnari maSin-
ve laJvardisferi gaxdeba, rac rkinis fenolatis war-
moqmnis gamo xdeba. Tu erT wveT amoniumis hidroqsi-
dis 10 %-ian xsnars daumatebT, feri jer alublisfer-
Si gadava, Semdeg yavisferSi. 

3. sinjaraSi aTavseben 1%-iani sulfanilis mJavas 
1ml-s, 5 %-iani natriumis nitritis 1ml-s, adrenalinis 
xsnaris 2ml-s da 10%-iani natriumis karbonatis 1ml-s. 
adrenalinis da diazoreaqtivis urTierTqmedebis Se-
degad wiTeli feris produqtebi warmoiqmneba. 

adrenalini Tirkmrlzeda jirkvlis tvinovani 
nivTierebis ZiriTadi hormonia. pirveli hormonia, ro-
melic 1901 wels kristaluri saxiT miiRes. mogvianebiT 
ukve sinTezurad gaxda misi miReba SesaZlebeli. adre-
nalinis sinTezi aminomJava Tirozinidan mimdinareobs 
da procesi Semdegia: 

Tirozini→dioqsifenilalanini(dofa)→dofa-
mini→noradrenalini→adrenalini 

 
meSinia... `meSinia, rom gamocdas ver Cavabareb~, 

`meSinia, rom samsaxurSi warmatebuli ar viqnebi~, `me-
Sinia saxalxod Cemi azris gamoTqmis~, `meSinia, rom 
uaryofili viqnebi~, `meSinia, rom rogorc pirovneba 
ver Sevdgebi~... ramdenjer uTqvamT es frazebi adamia-
nebs Cumad TavisTvis. zogierTi ise Sors midis, rom Ta-
visive SiSis eSenia. amitomac, nebdeba mas. 

mokled, gveSinodes, oRond vimoqmedoT. mTavaria, 
Zalian ar SegveSindes da SiSs Tavic ar gadavayoloT. 
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erTi saxelmwifos mefes sikvdilma SeuTvala, Sens 
qveyanaSi Savi WiriT movdivar da damxvdio. mefes Tavi-
si xalxi uyvarda, amitom sikvdils Seevedra, bevrs nu 
waiyvano. mxolod xuT adamianso, dapirda sivdili. Savi 
Wiris epidemiis Sedegad 700 kaci gardaicvala.  

-sul ar grcxveniao? kiTxa mefem sikvdils, es aris 
xuTi kacio. 

-Savi WiriT xuTi adamiani daiRupa, miugo sikvdil-
ma, danarCenebs SiSisgan guli gauskdaTo. 

SiSs didi Tvalebi aqvs! 
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qimiuri zRapari 

 
sanam weras daviwyebdi, wignebis Taros bolo 

mwkrivs mivakiTxe. aq Cemi bavSvobis droindeli zRapre-
bi maqvs gadanaxuli. romeli qveynis zRapars aRar na-
xavT. Tavidan bebia mikiTxavda, magram sul Tavisi saq-
meebi hqonda da mudmiv molodinSi viyavi CemTvis da 
zRaprisTvis rodis moiclida. amitom avdeqi da `jib-
riT~ kiTxva viswavle. amiT yvela kmayofili darCa, be-
biac, mec da zRaprebic. odnav mogvianebiT Tvali ukve 
sxva wignebisken gamirboda da zraprebic zeda da zeda 
Taroebisken inacvlebdnen. exla zRapari minda mogiT-
xroT da Cavxede mainc, dasawyisi rom ar SemeSalos.  

maS ase, mzad varT? iyo da ara iyo ra, RvTis ukeTe-
si ra iqneboda, iyo erTi... lapis lazuli (lapis lazuli), 
igive ultramarin lurji da saocari mogzauroba ga-
daxda Tavs sxvadasxva kulturasa da saukuneebSi. jer 
gavicnoT vin aris, rTuli narevia, kirqvad mineraliz-
deba da mineral lazuritis kubisebri struqturis 
marcvlebs Seicavs. qimiuri Semadgenloba aseTia: (Na2O) 
16,8%, (СаО) 8,7%, (Аl2О3) 27,2%, (SiO2) 31,8%, (SO3) 34%, (Сl) 
0,25%. antikuri xanidan moyolebuli Zalian dafasebu-
li da Zviri minerali iyo, Tanac Zalian iSviaTi.  

es is periodia, rodesac mzeTunaxavis guls mxo-
lod kunTebiT, leqsiT da xmlis trialiT ver moigeb, 
Zvirfasi saCuqrebic aucilebelia. hoda maSindeli sa-
siZoebi lapis lazulis mosapoveblad badaxSanSi (dRe-
vandeli avRaneTis Crdilo-aRmosavleT da tajikeTis 
samxreT-aRmosavleT nawili ) midiodnen. swored aqedan 
vrceldeboda es minerali. erTxelac erT-erTi lamaz-
manis mamas momavali siZisgan saCuqarad miZRvnili 
lurjad mokamkame minerali daufqvavs da ruxi fxvni-
li miuRia. saSinlad aRSfoTebula, axalgazrda kaci 
TaRliTobaSi daudanaSaulebia da daniSnuli qorwi-
lic CauSlia. qorwili CaiSala, magram am yovlad usaxu-
ri ruxi fxvnilisgan pigment ultramarin lurjis mi-
Rebis teqnika SemuSavda. amas qvia, zogi Wiri margebe-
liao. am teqnikas per pastillum uwodes da gansakuTrebiT 
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cnobili mas Semdeg gaxda, rac meTxuTmete saukuneSi 
jenino jeninim Tavisi wignis `xelovnebis wigni~ (Libro 
dell’arte) 62-e TavSi aRwera. Tumca, sxvadasxva wyaros Ta-
naxmad pigmenti ultramarin lurji bunebrivi saxiT 
jer kidev meoTxe saukunidan yofila cnobili. misi sa-
xeli tarim bazenis oazisidan modis, romelic sxvadas-
xva kulturis da enis namdvil sakvanZo adgils warmo-
adgenda. am periodisTvis pigmentis kvali aRmoCenilia 
kedlis mxatvrobaSi taklamakanis udabnosTan (abreSu-
mis gzidan CrdiloeT mxares) axlos. 

islamis samyaroSi ultramarin lurjis nakvalevi 
marTlac SesamCnevia. meSvide da merve saukunis yuranis 
am pigmentiT moxatuli fragmentebi dRes luvrSia da-
culi. iordaniaSi ki meaTe saukunis religiuri Sinaar-
sis moxatulobas aRmoaCenT. 

ultramarin lurjis marcvlebis kvali Sua sauku-
neebis qristianul miwazec SeimCneva. Tu romSi wminda 
sebastianis bazilikaSi SeivliT, karidan marjvena ke-
delze ultramarin lurjiT Sesrulebul mxatvrobas 
naxavT. arc aris gasakviri saidan aRmoCnda aq pigmenti. 
mxatvrebi siria-palestinidan iyvnen miwveulni. gadai-
nacvleT italiis CrdiloeTiT da mecxre saukunis tor-
bis monastris kedlebzec ultramarinis kvali dagxvde-
baT. me-11-e, me-12-e saukuneebSi es pigmenti saocari sis-
wrafiT gavrcelda avstria, Sveicaria, germaniaSi. 

jabir ibn xaiamis (igive geberis) SemoqmedebaSi 
ultramarin lurjis aRwera-damuSavebas didi adgili 
uWiravs. jabiri vin aris? Cemi studentebi mas kargad 
icnoben, xSirad vuyvebi xolme am kacze. arabi alqimi-
kosi iyo, ucnauri azrebiT da zogierTi maTgani gan-
sacvifreblad progresuli hqonda. zemoT aRweril 
CaSlil qorwils minda davubrunde. is-is iyo patar-
Zlis ganrisxebul mamas dafquli lazuritis nacrisfe-
ri fxvnili unda gadaeyara, rom jabiri misula masTan 
da uTxovia momeci eg fxvnili, Sen mainc raSi gamogad-
gebao. mamasac miucia, fxvnili aRarc ainteresebda, 
`TaRliTi~ sasiZo yavda gasagdebi. isic unda daiweros, 
rom sanam fxvnili jabiris xelSi moxvda, manamde viRac 
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stumars mcire raodenoba wyalSi gauxsnia da daulevia. 
saSineli halucinaciebi daewyoo da Zlivs daamSvide-
so, wyaroebSi weren. jabiri ki Tavisi `nadavliT~ labo-
ratoriaSi Caketila da erT-erTi wyaroTi per pastillum 
teqnologiasac maSin Cayria safuZveli. mainc ra adgi-
li eWira am minerals jabiris alqimiaSi? Tavis wignSi 
`Tvisebebis diadi wigni~ (The Great Book of the Properties) 
jabiri im mineralebze saubrobda, romlebic gansakuT-
rebiT saWirod miaCnda da maT cecxlSi (anu gaxurebiT) 
qcevis mixedviT sam kategoriad yofda. 

-sulis matarebeli (arwah)-is nivTierebebi iyo, 
romlebic gaxurebisas mTlianad aorTqldebodnen; 

-metalebi (ajsam)-is nivTierebebi iyo, romlebic 
gaxurebisas lRvebodnen, dartymisas brtyeldebodnen 
da xmas gamoscemdnen. 

-myari sxeulis mqone (ajsad)-is nivTierebebi iyo, 
romlebic gaxurebisas ar lRvebodnen, ar brtyelde-
bodnen da maTi gaSxefebac SeuZlebeli iyo. swored am 
jgufSi lapis lazulic aqvs aRwerili. 

muhamed ibn zaqaria al-razi, nuTu ar gaxsovT? 
kargi, maSin sxvanairad vityvi- al-razi igive razesi. 
kidev ver vixsenebT? TabaSiri aRmoaCina da motexil 
kidurebze TabaSiris dadebis pirveli teqnikac mas 
ekuTvnis. saocrad progresuli kaci iyo. filosofiur 
qvas mxolod ori miznisTvis eZebda: sicocxlis gaxan-
grZlivebisa da axalgazrdobis SenarCunebisTvis. 21-e 
saukunis medicinis prioritetic (sxva mravalTagan) 
jerac es aris. 

me-9 saukuneSi al-razim wigni dawera, Madkal al-
Ta‘limi anu saswavlo Sesavali alqimiaSi. am wignSi lapis 
lazulic aris aRwerili. oRond, is am minerals qvebs 
miakuTvnebs. jgufi, sadac mas aqvs adgili miCenili 
iseT nivTierebebs Seicavs, rogoricaa magnetitebi, 
rkina qva, tute miwa metalebi, malaqiti, TabaSiri, hema-
titi, tyviis sulfidi da a.S.  

lazuriti me-12 saukunis minis xarSvis saeklesio 
CanawerebSic gvxvdeba. saocari lurji feris mina ixar-
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Seboda misi gamoyenebiT. am saqmisTvis al-razis Cauy-
ria safuZveli da Semdeg ufro metad ganuviTarebiaT. 

daaxloebiT 80-ian wlebSi arqeologiuri gaTxre-
bis Sedegad me-12-13 saukuneebis arabuli xelnawerebi 
aRmoaCines. es xelnawerebi dRes germaniaSia daculi. 
xelnawerebSi lazuriti lazvaradad (lazwarad) aris 
moxsenebuli da oqros miRebis sxvadasxva receptebis 
CamonaTvalSia vercxlTan, spilenZTan, kirTan, mala-
qitTan, boraqsTan da stibiumTan erTad.  

sxva siaSi, romelic samedicino miznebiTaa Seqmni-
li, lazvaradi (igive lazuriti) narkotikul saSuale-
bebSi moixsenieba da miniSnebulia, rom misi meSveobiT 
halucinaciebis gamowvevaa SesaZlebeli. gaxsovT ar-
Semdgar qorwilSi erT-erT stumars ra daemarTa. 

aq kidev erTi werilia saintereso. qairavanSi 
mcxovrebi erTi vaWari Tavis kolega vaWars qairoSi 
wers. werilSi mTeli biznes gegmaa moxazuli, rogor 
SeiZleba lazvaradis gatana siciliaSi savaWrod. Se-
saZlo klienturis gvarebicaa miTiTebuli. im dros, 
rogorc Cans, patiosani vaWrebi yofilan, Torem exla 
meeWveba vinmem vinmes gamdidrebis gzebi aswavlos da 
SesaZlo klientebis misamarTebic miuTiTos. rogor wa-
rimarTa am vaWrebis bedi ar vici, an ra Cveni saqmea. 

me-11-e saukunis alqimikosma ibn-badim xarisxiani 
wignis an xelnaweris Sesaqmnelad mwerlebs lazvara-
disgan damzadebuli melani SesTavaza. melnis damzade-
bas mis wignSi meoredan meeqvse Tavis CaTvliT aqvs 
daTmobili da sakmaod sawvalebeli saqmec yofila. 
Tumca, naweri lurjad kamkamebda da Tu mas mzis Suqze 
waikiTxavdiT, lazvaradis melniT daweril nawers gan-
sakuTrebuli sxivi dasTamaSebda. am melnis damzadeba 
per pastillum teqnologiis aTvisebis Semdeg gaxda SesaZ-
lebeli. 

am melans saeklesio dasuraTebul xelnawerebSic 
iyenebdnen, miniaturebi ufro mimzidveli da sanaxao-
biTi, rom gamosuliyo. vatikanis biblioTekaSi aseTi 
xelnawerebi mravladaa. 
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gamoCnda Zvirfasi melani da gamoCndnen adamiane-
bi, romlebic swored am melniT werdnen sasiyvarulo 
werilebs. aseTi melniT dawerili werilis avtoris 
gulwrfelobaSi eWvis Setana ar SeiZleboda. 

hoda, Tu vinmem lapis lazulis per pastillum teqno-
logiiT Seqmnili melniT sasiyvarulo werili mogwe-
raT, mis gulwrfelobaSi eWvi ar SeitanoT. etyoba, 
marTla uyvarxarT, Torem aba, ise Tavs ratom gaiwva-
lebda? 

es ambavi manCesterSi, ama wlis ivlisSi gamarTul 
qimiis istoriis msoflio kongresze movismine, oq-
sfordis universitetis profesoris gabriel ferari-
os prezentaciidan. Semdeg gabrielisve nebarTviT Ce-
meburad gadavawye, raRac davamate, raRac amoviRe da 
zRapris saxe miveci. 

madloba gabriels brwyinvale prezentaciisTvis, 
madloba Tqven, rom zRapari waikiTxeT.  

Tumca, jer dasasrulamde adrea. zRapari zRapa-
riviT unda dasruldes. 

Wiri iqa, lxini aqa,  
qato iqa... fqvili  
da ganviTarebuli qimia aqa... 
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istoriuli eqsperimentebi 

 
`es oxeri Cveni istoria, marto omebis da mefeebis 

istoriaa, ubralo xalxi ki arsada sCanso~- werda ilia 
WavWavaZe. maS, es TeTrwvera moxuci vin aris, mters rom 
miuZRveba Tavisi soflisken. ara, moRalate ar gego-
noT, gzis arevisTvis naWer-naWer akuwaven urjuloe-
bi... beri Tedore... 

mecnierebas Tavisi istoria aqvs... 1789 weli... saf-
rangeTis didi revolucia... giliotinaze safrangeTis 
saamayo Svili antuan loran lavuazie ahyavT. sjian Ta-
visi profesiisTvis, imisTvis, rom gadasaxadebis amkre-
bi aris. misi didi qimikosoba maT saerTod ar aRel-
vebT. bolo sityviT mimarTeo xalxs, - sTavazoben. 
`respublikas aRar sWirdeba qimikosebi, samwuxaroa~-
aris pasuxi. or wuTSi yvelaferi mTavrdeba... ra igrZe-
niTo- mogvianebiT hkiTxaven jalaTs. `ori wuTic ki ar 
damWirda, rom es genialuri Tavi momekveTa. ai, safran-
geTs ki wlebi dasWirdeba, rom aseTi Tavi kvlav daiba-
doso~... aseTi pasuxis Semdeg, gikvirs kidec, rogor mu-
Saobda es kaci jalaTad. 

2012 wlis ivlisSi, romSi La Sapiensa-s universi-
tetSi UPAC-is egidiT qimiis didaqtikisadmi miZRvni-
li saerTaSoriso konferencia Catarda. am konferen-
ciaze mec mqonda moxseneba, romelic eleqtronul 
swavlebas exeboda. Zalian gamixarda, rom Cemi gamosvla 
ar daemTxva ganyofilebas, sadac qimiis swavlebaSi qi-
miis istoriis gamoyenebaze isaubrebdnen. swored aq 
movismine ara erTi moxseneba msoflios wamyvani uni-
versitetebis mecnierebisgan, sadac isini gvirCeven 
sul ufro metad, xSirad gamoviyenoT istoriuli faq-
tebi motivaciis asamaRleblad, radgan moswavlis fsi-
qologia imgvaradaa mowyobili, rom Zalian uyvarT sa-
intereso, sagmiro istoriebis mosmena.  

me ki, Cemi mxridan, istoriuli eqsperimentebi min-
da SemogTavazoT. scadeT gakveTilze da yvelaze uin-
tereso moswavlec ki odnav mainc dainteresdeba. 
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Zvel egvipteSi alqimikosebi oqros miRebis xer-
xebs eZeben. oRond, erTmaneTisgan malulad muSaoben, 
radgan aravis endobian. Tumca, maT Soris iseTebic 
arian, vinc fiqrobs, rom dasamali araferi aqvT da Ta-
visive miRebul `oqros~ Tamamad amzeurebs. bolosi 
mendosidan...  

-diax, me TuTiisa da spilenZisgan miviRe oqro,-
ityvis is da Tavisi sityvebis gasamtkiceblad, mar-
Tlac aCvenebs garSemomyofebs metalis naWers. yvela 
daujerebs, faqti saxezea, nimuSi yviTelia e.i. oqroa. 
sinamdvileSi, es iyo xelovnurad miRebuli pirveli Se-
nadnobi-TiTberi, romelic marTlac yviTelia, oRond 
... oqro ar aris. 

mogvianebiT gairkva, rom es oqro ar iyo, Tumca 
Senadnobi rom iyo, amas bunebrivia, imxanad veravin mix-
vda.  

meSvide saukuneSi egvipteSi arabebi SeiWrnen da 
gadawyvites maT mieRoT oqro, an ufro swored rom 
vTqvaT, arsebuli romelime metalis transmutacia 
(gardaqmna) moexdinaT oqrod. yvelaze cnobili arabi 
alqimikosi- jabir ibn xaiami (evropelebi icnobdnen, 
rogorc gebers) ityvis, rom oqro miiReba vercxlis-
wylis da gogirdis urTierTqmedebis Sedegad... (Cemi 
Sesavali kursis studentebisTvis vatareb xolme am re-
aqcias Zalian iolad, oTaxis temperaturaze. vatareb 
frTxilad, amwov karadaSi, radgan vercxliswyali mom-
wamlavia. amas mxolod erTi mizniT vakeTeb, rom vaCve-
no- miiReba moruxo fxvnili, saxelad -vercxliswylis 
sulfidi gS). es jabirmac SeamCnia etyoba da Tqva: amas 
raime momamwifebeli sWirdebao. raime fxvnilio, rasac 
davamatebT da es moruxo masa oqrod momwifdebao. 
fxvnili arabulad `iqsiria~, davamatoT win artikli 
`al~ da miviRebT - `aliqsirs~. es saxeli evropelebma 
odnav gaalamazes da miviReT- `eleqsiri~, igive filo-
sofiuri qva. modiT, kidev erTxel SevajamoT, jabiri 
eZebda raRac nivTierebas, romelsac qimiur process 
daamatebda da es procesi daCqardeboda. xom araferi 
gecnoT? diax, jabiri faqtiurad katalizators eZeb-
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da.... oRond, bunebrivia, ar icoda araferi kataliza-
toris Sesaxeb. 

1731 wlis 10 oqtombers safrangeTis ulamazes qa-
laq nicaSi lord Carlz kavendiSis ojaxSi biWi daiba-
da. lord kavendiSis ojaxi cnobili da warmatebuli 
iyo. babua devonSiris meore hercogi uiliam kavendiSi 
gaxldaT, bebia ki- ledi anna grei, kentis pirveli her-
cogis, henri greis Svili. Tumca, biWma sabolood, sul 
sxva kuTxiT Cawera kavendiSis gvari istoriaSi. roca 
gaizarda, ucnauri axireba dasCemda- qimia miyvars Za-
liano, gamoacxada. fuli uzrunvelad hqonda, amitom 
kargi laboratoria moawyo da arc meti arc naklebi ga-
zi aRmoaCina, romelic afeTqebiT iwvoda. jer egona, 
TviT flogistoni aRmovaCineo (im dros flogistonis 
Teoria iyo gavrcelebuli), magram mere daakvirda, rom 
Tu gazs Tavdaxurul WurWelSi datovebda, WurWlis 
kedelze wylis wveTebi warmoiqmneboda. es aRmoCena 
lavuazies gaumxila da gazs saxelic SeurCies- `wylis 
mbadi~- wyalbadi (hidrogenium). me henri kavendiSze 
vsaubrob. reaqcia ki Semdegia: Zn+2HCl →ZnCl2+H2 

didi xnis ganmavlobaSi haeri elementarul mate-
riad ganixileboda. mecnierebi mas martiv nivTierebad 
Tvlidnen. mxolod mogvianebiT mravali cdis safuZ-
velze SesaZlebeli gaxda gazebis Segroveba da Tvise-
bebis Seswavla. 

jozef pristlim gamadidebeli miniT (mzis sxive-
bis saSualebiT) gaaxura vercxliswylis oqsidi. xel-
sawyoSi (es xelsawyo londonis samefo muzeumSi inaxe-
ba) gazi gamoiyo didi raodenobiT. pristlim CaisunTqa 
miRebuli gazi. mogvianebiT is werda, gazis CasunTqvam 
sunTqva ise gamiadvila, ase megona gavfrindebodio. 
garda amisa, gamoyofil gazSi sanTeli kaSkaSa aliT iw-
voda. pristlim am airs `sasicocxlo haeri uwoda~. 
2HgO →2Hg+O2 

k.Seelem fosfori kolbaSi moaTavsa. sacobi daa-
xura da gaaTbo. warmoiqmna TeTri kvamli. gacivebis 
Semdeg kolba wylian abazanaSi CauSva. wyalma kolbis 
1/5 moculoba daikava. e.i. haeris 1/5 nawili fosfors 
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uerTdeboda, 4/5 nawili ki ara. Seelem 1/5 nawils `cec-
xlovani haeri~, 4/5 -s `mxuTavi haeri~ uwoda. 

lavuaziem pristlis da Seeles, aseve sakuTari 
cdebis safuZvelze daasabuTa, rom `sasicocxlo hae-
ri~ da `cecxlovani haeri~ erTi da igive iyo. miRebul 
gazs man Jangbadi uwoda. `mxuTav haers~- azoti, `wvad 
haers~ ki wyalbadi. lavuaziem daamtkica, rom haeri 
martivi nivTiereba ar iyo. is gazTa narevs warmoadgen-
da, romelSic Jangbadis moculobiTi wili 1/5 nawili 
iyo.  

inglisSi 40-iani wlebi dgas. organuli qimia Za-
lebs ikrebs, Tumca TviT qveyanas Zlieri qimikos-orga-
nikosebi ar hyavs, amitom iZulebulia germaniidan mo-
iwvios libixis moswavle avgust vilhelm hofmani. hof-
mans TanaSemwed ahyavs sruliad axalgazrda uiliam 
perkini. erTxel, perkinis TandaswrebiT dauwyia hof-
mans xmamaRla fiqri qininis sinTezis Taobaze. perkini 
ise aforiaqda am ideiT, rom saxlSi Tavis laboratori-
aSi imave Rames daiwyo muSaoba. daamuSava anilini kali-
umis biqromatiT da SedegiT imedgacruebulma is-is 
iyo daapira miRebuli masis gadagdeba, rom SeamCnia, 
rogor miiRo masam mowiTalo Seferiloba. spirtis da-
matebis Semdeg, sareqcio aridan gamoiyo mowiTalo 
nivTiereba. perkini mixvda, rom efeqturi saRebavi mii-
Ro.  

perkinma Tavisi ojaxis saxsrebiT aago fabrika. eq-
vsi Tvis Semdeg, fabrikam daiwyo ~anilinis mewamu-
lis” gamoSveba. frang mRebavebs Zalian moewonaT axali 
saRebavi da iisferi uwodes mas da es feri imdenad po-
pularuli gaxda, rom drois am periodma istoriaSi 
~iisferi aTwleulis” saxelwodeba miiRo. 

1867 wels adolf baierma indigos sinTezi gana-
xorciela. 

1868 wels baieris moswavlem karl grebem sinTe-
ziT miiRo alizarini.  

gacilebiT met da saintereso qimiur istoriebs 
Cemive Sesavali kursis `qimiis istoria~ video leqcie-
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bidan gTavazobT, sadac aseve mraval eqsperiments da 
saxaliso animacias naxavT.  

gamoiyeneT istoria imisTvis, rom Cveni momavali 
Taoba odnav mainc dainteresdes qimiiT. xom SeiZleba 
sadme `miZinebuli~ perkini gavaRviZoT... 

http://videochannel.iliauni.edu.ge/ 
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yvavi, romelsac qimia uyvarda 

 
zogjer vxumrob xolme, studentobidan qimiaSi 

vizrdebi Tqo. Tu davufiqrdebi asec aris, skolis mer-
xidan pirdapir qimiis specialobis studenti gavxdi. 
kaTedris gamge gvyvavda iseTi, aba ar geswavla. aba, la-
boratoriaSi yvelaferi TviTon ar gagekeTebina... mok-
led, saqme ise Sors iyo wasuli, rom reaqtivebis `sur-
neli~ ukve mSobliuriviT meCveneboda da axlac asea. 

 dRes, rogorc yovelTvis qimiaze vwer, Tumca sta-
tiis dawera erTma adrendilma ambavma STamagona, rome-
lic ucbad amomitivtivda gonebaSi da keTili mogonebe-
bi amiSala. yvavze ra azris xarT? patara baxala albaT 
sayvarelia, iseve rogorc yvela sxva patara. magram, ai 
did yvavs me piradad ridiT da SiSiT Cavuvli xolme. ar 
moindomos Torem... kargad daazianebs adamians.  

yvavi SemogveCvia laboratoriaSi... mTel sarTul-
ze qimiis laboratoriebi iyo. reaqtivebis Sesanaxi 
oTaxic gvqonda. diax, swored am oTaxs SeeCvia... yvavi. 
reaqtivebis suni izidavda etyoba. am oTaxis fanjris 
mina ganiavebis mizniT specialurad sanaxevrod amoRe-
buli iyo. ararTxel daviWireT da gavuSviT ukan. Tum-
ca, me ra Tqma unda, ver daviWerdi. ZiriTadad Cveni Ta-
namSromeli vaJi iWerda da uSvebda. yvavi ki brundebo-
da... ukve `Cvenad~ movixseniebdiT da Tu odnav daagvi-
andeboda Semofrena, vnerviulobdiT, xom mSvidobaao. 
im oTaxSi amiaki dagveRvara da ganiavebis miuxedavad, 
misi suni mainc yvelaze mkveTrad igrZnoboda. ra vici, 
SeiZleba swored amiaki izidavda.  

amiaki ra aris? axlave, axlave mogiTxrobT. 
Turme saxeli amiaki ZvelberZnuli `amonianisgan~ 

modis. ase uwodebdnen RvTaeba amonus Tayvanismcem-
lebs. TavianTi ritualebis Sesrulebisas Turme sul 
imeorebdnen `Sal Volatile~, rac laTinurad `aqrolad ma-
rils~ niSnavs. swored `aqrolad marilad~ moixseniebdnen 
adre amoniumis qlorids da gulwasulebs asuliereb-
dnen misiT. es marili bunebaSi vulkanebis axlos Sei-
niSneba. amiakis msgavsi suni aqvs. arcaa gasakviri, tem-
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peraturis sul mcire momatebac ki sakmarisia, rom ami-
akis warmoqmniT daiSalos.  

sufTa saxiT ki pirvelad amiaki 1774w. ingliselma 
qimikosma josef pristlim miiRo da `tute gazi~ uwoda. 

azotis wyalbadnaerTia. mas Semdeg, rac robert 
boilma me da Cemnairebs qimikosebi, Cvens profesias ki 
qimia uwoda, jozef bleqma naxSirorJangi aRmoaCina. 
isic daadgina, rom es gazi haeris SemadgenlobaSi Sedi-
oda. manve sTxova Tavis moswavles, rezerfords imis 
gamokvleva, Seicavda Tu ara haeri raime sxva gazsac. 
rezerfordic cdebis Catarebas Seudga. iRebda Wur-
Wels, sadac aTavsebda Tagvs, romelic kvdeboda. imave 
WurWelSi aTavsebda anTebul sanTels, romelic mcire 
xnis wvis Semdeg qreboda. imave WurWelSi fosforis 
dawvas cdilobda, Tumca uSedegod. am yvelafris Sem-
deg, daadgina, rom haerSi arsebobda gazi, romelic 
wvas xels ar uwyobda, Tumca Seicavda e.w. `flogistons~ (im 
xanad `flogistonis Teoria~ iyo gavrcelebuli) da 
romelSic sicocxle SeuZlebeli iyo. saxelic Sesafe-
risi uwoda - `flogistirebuli haeri~. mogvianebiT am 
gazs ukve lavuaziem uboZa saxeli -azoti, rac usicoc-
xlos niSnavs. 

swored am `usicocxlo~ azotis wyalbadnaerTia 
amiaki-NH3-ufero, mkveTri sunis gazi.  

am reaqciiT N2+3H2=2NH3 amiaks mrewvelobaSi Re-
buloben da geberis meTodi ewodeba. 7000C-ze katali-
zatoris Tanaobisas mimdinareobs. miRebis es meTodi 
germanelma qimikosma fric geberma SeimuSava. pirveli 
msoflio omis dros ki, rodesac germania britaneTis 
flotis mier mowyobil izolaciaSi moyva da sasuq se-
litris (igive natriumis nitratis) deficiti autaneli 
gaxda qveynisTvis, qimikosma karl boSma es meTodi ga-
moiyena, raTa mieRo amiaki da Semdeg ukve amiakisgan-
natriumis nitrati. http://videochannel.iliauni.edu.ge/?p=21169 

laboratoriaSi ki amiaks amoniumis qloridze kal-
ciumis hidroqsidis (1:1) damatebiT Rebuloben (narevi 
erTgvarovani unda iyos). amiakis gamoyofas mxolod 
mkveTri suniT SevamCnevT, radgan igi uxilavi gazia. 
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( )4 2 22 32 2 2NH Cl Ca OH CaCl NH H O+ = + ↑ +  

kolbis yelTan marilmJavaSi dasvelebul fil-
tris qaRalds Tu mivitanT, WurWerlSi TeTri Rrube-
li warmoiqmneba, rac amiakis gamoyofas adasturebs. 

3 4NH HCl NH Cl+ =  _ amoniumis qloridi 
amiakis wyalSi gaxsniT miiReba amoniumis hidroq-

sidi, an rogorc mas yofaSi icnoben- niSaduris spirti. 

3 2 4NH H O NH OH+ =  
Tu gadmobrunebul kolbas minis firfitas dava-

xurebT, wyals da lakmuss davamatebT, xsnari lurj Se-
ferilobas miiRebs. indikatoris galurjeba warmoq-
mnili naerTis tute Tvisebebeze miuTiTebs. 

amiaki advilad iJangeba katalizatoris (platina, 
qromis (III) oqsidi) Tanaobisas. scadeT da kolbaSi, sa-
dac amiakis koncentrirebuli xsnaria, SeitaneT amoni-
umis biqromati (NH4)2Cr2O7, Cr2O3-is nawilakebi kolbaSi 
mimoifantebian. am dros warmoiqmneba azotis dioqsi-
di-2. reaqciis Sedegad azotis daJangva xdeba:  

3 2 24 5 4 6NH O NO H O+ = +  

2 22 2NO O NO+ =  
Cveulebriv pirobebSi amiaki ufero gazia. wyalSi 

kargad rom ixsneba, es ukve vTqvi, magram mizezi ar amix-
snia. mizezi martivia, wyalbaduri bmebis warmoqmna Se-
uZlia wylis molekulebTan. swored kargi xsnadobaa mi-
si mkveTri sunis mizezi. is kargad ixsneba ynosvis orga-
nos lorwovan garsSi Semaval wyalSi. ganTqmuli fran-
guli yveli `kamamberi~, Tu gadamwifebulia, aseve amia-
kis surneliT gamoirCeva. ratom? yvelSi Semavali ci-
lis molekulebi iwyeben daSlas da amiakis warmoqnas. 

-330C-ze amiaki ufero siTxed gardaiqmneba, romelic 
Tavisi xsnadobis mixedviT wyals mogvagonebs. Txevad 
amiaks zogierTi metalis gaxsnac ki SeuZlia- natriumi, 
kaliumi, kalciumi da ufro mcire intensiurobiT magni-
umi. metalebis Txevad amiakSi gaxsnis Sedegad warmoq-
mnil xsnarebs mkveTri lurji Seferiloba axasiaTebT. 
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Turme, nu ityviT da amiaki organizmebSic warmoiq-
mneba da Cemi interesis sagans upirveles yovlisa adami-
anis organizmi warmoadgens. saqme ki asea: cilovani sak-
vebis miRebis Semdeg cila Tavis Cveulebriv qimiur gzas 
gadis Cvens organizmSi. daSlas mxolod kuWSi iwyebs ku-
Wis wvenis fermentebis gavleniT, agrZelebs Tormetgo-
ja nawlavSi da wvril nawlavSi asrulebs. ra warmoiqmne-
ba cilis daSlis Sedegad? aminomJavebi, romlebic wvri-
li nawlavis meSveobiT sisxlSi Seiwoveba da Semdeg ga-
danawildeba sxvadasxva ujredebSi. yvelaze saintereso 
Semdeg xdeba. aminoJavebi sami tipis gardaqmnas ganicdi-
an: 1. transaminireba; 2. dezaminireba; 3. dekarboqsili-
reba (am ukanasknelze adrec vwerdi. gaxsovT Cemi weri-
li egzotikuri cixisa da saRebavis Sesaxeb?).  

aminomJavebis dezaminirebis Sedegad organizmSi 
swored amiaki warmoiqmneba, romelic saswrafod unda 
ganadgurdes. misi dagrovebis SemTxvevaSi ujreds da 
Sesabamisad organizms didi `usiamovnebebi~ emuqreba. 
Tumca, Cvens organizms hans krebsi tyuilad ki ar moix-
seniebda `universalur qimiur qarxanad~. amiakis gauv-
nebelyofis ramdenime gza arsebobs, magram universa-
luri mainc Sardovanas biosinTezi, igive krebsis `or-
niTinuli ciklia~.  

amiaks zogjer aminebsac adareben. zogierT amins 
iseTive mkveTri suni axasiaTebs, rogorc amiaks. Tumca 
maTi suni, ufro specifiuri da arasasiamovnoa. 

erTma patara mogonebam informaciis mTeli kaska-
di gamoiwvia. yvelaferi ki imitom moxda, rom Cems fan-
jaraSi momziral naZvze Zalian saqmianad scems bolTas 
...yvavi. iseTi sasacilo da amave dros seriozuli gamo-
metyvelebiT gadi-gamodis, Cemda uneburad Sevacqerdi 
da is `Cveni~ yvavi gamaxsenda. 

`Cvenma~ yvavma mTeli es qimia ar icoda, ubralod 
moswonda amiaki, iseve rogorc, katas valeriani da qi-
miis aucileblobasac `xvdeboda~ ueWvelad. 

 ai, erT dResac aRar gamoCnda. albaT sacxovrebe-
li adgili Tu Seicvala, Torem, ise cocxali iqneba... 
jer samasi weli xom ar gasula. 
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axali wlis qimia 

 
bavSvobaSi mTeli weli axali wlis mosvlas velo-

di. sadRac noembris bolodan, gansakuTrebiT gausaZ-
lisi xdeboda molodini. Tavs imiTRa vimSvidebdi, rom 
TiTebze viTvlidi dReebs. Semdeg ukve vizrdebodi da 
es dResaswaulic im Zvelebur elfers kargavda. bolos 
ki cxovrebiseulma rutinam ise CamiTria, rom exla ra-
Rac inerciis magvari ZaliTRa vxvdebi am CemTvis erT 
dros didebul dResaswauls. es sulac ar aris kargi, 
radgan CemSi im patara bavSvs, TiTebze dReebs rom iT-
vlida, miZinebis ufleba miveci. 

minda gavixseno, mainc ra momwonda, ra mxiblavda 
ase. ara, Tovlis babuis arasdros mjeroda da babuad 
gadacmuli mamis mondomebac fuWi iyo, radgan vinc iyo 
zustad vxvdebodi. Tumca, imgvari mondomebiT mawo-
nebda Tavs, rogorc Tovlis babua, rom mec TamaSSi 
vyvebodi da mTel saxlSi Cveni gamayruebeli sicili 
idga.  

gamaxsenda... feierverkebi momwonda... bengaluri 
cecxli, gansakuTrebiT mecxre caze viyavi, rodesac 
ukve misi anTebis da xelSi daWeris ufleba momces. naZ-
vis xis morTva miyvarda. yovel wels axali saTamaSoebi 
tradiciad qceuli aucilebloba iyo. droSi gadaadgi-
leba rom SemeZlos, iq darCenil patara gogonas auci-
leblad avuxsnidi, ra procesebi edo safuZvlad im ja-
dosnur cecxls da ratom iyo naZvis xis saTamaSoebi 
aseTi mokrialebuli. Tumca, bavSvi TiTqmis yvela er-
Tnairia, erTnairi ocnebebi da zRaprebi aqvT TavSi. ase 
rom, albaT urigo ar iqneba wlis bolos moswavleebs 
(romlebsac albaT ukve jadosnobis aRar sjerad) qimi-
is gakveTili movuwyoT, saxelad: `axali wlis qimia~.  

vis ar uyvars naZvis xis morTva. ra saerToa naZvis 
xis saTamaSosa da glukozas Soris? iciT? umartivesi 
naxSirwyalia, monosaqaridi. ratom uwodes naxSir-
wylebs es saxeli? mecnierma Smidtma aRmoaCina, rom es 
naerTebi Sedgebodnen naxSirbadisgan, Jangbadisgan da 
wyalbadisgan. Jangbadis da wyalbadis Tanafardoba ki 
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iseTive iyo, rogorc wylis molekulaSi, anu 2:1. amito-
mac uwodes-naxSirwylebi. TviT glukoza 1802 wels 
l.prustma yurZnis wvenisgan gamoyo, amitom mas yur-
Znis Saqarsac uwodeben. aldoheqsozaa, rac imas niS-
navs, rom naxSirbadis eqvs atoms da aldehidebis msgav-
sad karbonilis jgufs Seicavs. radgan karbonilis 
jgufs Seicavs, aldehidebis msgavsi Tvisebebic axasia-
Tebs. mainc romeli? aldehidebis msgavsad iJangeba 
vercxlis (I) oqsidis amiakiani xsnariT. reaqciis Sede-
gad glukonis mJava miiReba. es gakveTilze, iqve SegiZ-
liaT aCvenoT bavSvebs (oRond an amwov karadaSi Caata-
reT an Ria fanjarasTan, radgan reaqciis msvlelobisas 
amiaki gamoiyofa). kolbaSi CaasxiT vercxlis (I) oqsidis 
amiakiani xsnari, daamateT glukozis xsnari da winaswar 
gacxelebul wylian WiqaSi moaTavseT. sul male kolbis 
kedlebze vercxlis gamoleqva daiwyeba. am reaqcias 
`vercxlis sarkis~ reaqcia ewodeba. mrewvelobaSi es 
reaqcia sarkeebis, Termosebis da saaxalwlo saTamaSo-
ebis dasamzadeblad gamoiyeneba. 

 
glukozas adamianis organizmic Seicavs. energias 

gamoimuSavebs CvenTvis. ai, exla me da Tqven (am werilis 
mkiTxvelo) energia gvWirdeba. me -dasawerad, Tqven-wa-
sakiTxad da Sesafaseblad. amitom, iciT ra xdeba axla 
Cvens organizmSi? glukoza iJangeba da energiiT gvama-
ragebs. Sejamebuli reaqcia ki aseTi saxiT SegviZlia 
gamovsaxoT:  

6 12 6 2 2 26 6 6C H O O CO H O+ → +  
zemoT sarke vaxsene. yvavili `narcisis~ saxelwo-

deba sarkesTanaa dakavSirebuli. berZnuli miTis mi-
xedviT axalgazrda ymawvils, saxelad narciss wylis 
`sarkeSi~ danaxuli Tavisive gamosaxuleba Sehyvarebia. 
Turme mdinares ver Sordeboda da iqve gardaicvala. im 
adgilas yvavili amovida, romelsac xalxma narcisi 
uwoda.  
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me-19-e saukunis italiasa (venecia) da germaniaSi 
dawyebula sarkis warmoeba. aq movercxvlis odnav gan-
sxvavebul meTods iyenebdnen. minis zedapirs jer 
wyliT recxavdnen, Semdeg cximis mosacileblad kaliu-
mis an natriumis tutis wyalxsnariT. pirvelad minis 
qveS debdnen tyviis Txel fenas, romelic Semdeg kalis 
folgiT Secvales. kalas vercxliwyals asxamdnen (mii-
Reboda amalgama-Senadnobi), romelsac didxans aSrob-
dnen. sarkis warmoeba Zalian momgebiani yofila. Sekve-
Tebic mravali qveynidan hqondaT, magram xelosnebi 
vercxliswyliT iwamlebodnen, amitom maleve is ver-
cxlis xsnariT Secvales. bolo recepti amgvari iyo: 
movercxlisTvis or xsnars amzadebdnen. 1) 1,6g AgNO3, 
30ml H2O da wveTobiT amatebdnen 25% NH3-s, naleqis 
srul gaxsnamde. Semdeg 100ml gamoxdil wyals umateb-
dnen. 2) 5ml 40%-iani formalinis xsnari. am or xsnars 
erTmaneTTan Seurevdnen da swrafad asxavdnen minaze. 
movercxlva 2-3 wuTi grZeldeboda, Semdeg recxavdnen 
gamoxdili wyliT da ori saaTis ganmavlobaSi 100-
1500C-ze aSrobdnen. gacivebis Semdeg sarkes aerozo-
liT faravdnen. 

dReisaTvis sarkis dasamzadeblad specialuri va-
kuumis xelsawyo gamoyeneba. minas orive mxridan Txeli 
fena edeba da gaSrobac aparatSive mimdinareobs. es 
teqnologia ekologiurad sufTaa, garemos dabinZure-
ba ar xdeba, radgan mTeli procesi xelsawyo-vakuumis 
areSia moqceuli. 

bengaluri cecxlic mxiblavda-Tqo Zalian. Tva-
lebgafarTovebuli Sevcqerodi, rogor iwvoda. rode-
sac pirvelad mendnen da me damaWerines xelSi, Tavi uk-
ve Zalian didi megona. bengaluri cecxli bengaliaSi 
mcxovrebi indoeli xelosnebis mier iqna miRebuli ka-
liumis nitratis gamoyenebiT. feierverkebSic, rome-
lic saTaves Zveli CineTidan iRebs, es marilia gamoye-
nebuli.  

moswavleebs rom vkiTxoT, ra ician am marilis Se-
saxeb, neta ras gvipasuxeben? albaT, aucileblad gvet-
yvian, rom is azotSemcveli naerTia, tute metali Se-
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dis kaliumis saxiT da azotmJavas marils warmoadgens. 
zogierTi imasac gaixsenebs, rom natriumis nitratTan 
erTad es marili sasuqadac gamoyeneba. da mxolod er-
Ti-or meTgans Tu ecodineba, rom swored kaliumis 
nitrati gamoiyeneba denTis dasamzadeblad. ra reaqcia 
udevs safuZvlad denTis afeTqebas? 

22 232 3 3KNO C S K S CO N Q+ + → + ↑ + ↑ +  
reaqciis Sedegad didi raodenobiT gazebi da siT-

bo gamoiyofa. gamoyofili gazebi swrafad farTovde-
bian da qmnian afeTqebis efeqts. 3, naxSiri da gogirdi 
TanafardobiT 75:15:10 - denTis Semadgenlobaa, Tumca 
is droTa ganmavlobaSi icvleboda da iqmneboda axali 
ufro feTqebadi narevebi. 

denTis samSoblo, rom CineTia, es cnobilia. Tum-
ca, versad amoikiTxavT konkretul saxels, vinc denTi 
gamoigona. samagierod, me-13-saukuneSi ingliselma 
RvTismsaxurma, amave dros alqimikosma rojer bekonma 
denTi detalurad aRwera. bekons mogvianebiT Sari 
mosdes, daadanaSaules, oqros miRebis recepti napovni 
gaqvs da malavo. sasjelmac ar daayovna da 15 weli saek-
lesio cixeSi gaatara. am istoriaSi yvelaze saintere-
so is aris, rom 15 weli miusajes aseve mis wignebsac da 
gverdigverd saknebSi ixdidnen sasjels. mogvianebiT 
alfred nobeli werda, kargia, rom mis wignebs mxolod 
patimroba akmares da ar dawveso. sxvanairad, Zalian sa-
Wiro da sagulisxmo informacia ganadgurdeboda, rac 
dasanani iqnebodao. nobeli tyuilad ar mixsenebia, 
swored man gamoiyena mTeli es informacia denTis Sesa-
xeb, romlisganac Semdeg ukvamlo denTi-korditi Seiq-
mna, mogvianebiT ki nitroglicerinis da Semavseblis 
gamoyenebiT-dinamiti. tyuilad ar uwodebdnen no-
bels-dinamitis mefes. Tumca, isic unda aRvniSno, rom 
manamde nobels ori qarxana aufeTqda da erT-erT 
afeTqebas misi Zmis sicocxle Seewira. nitrogliceri-
ni vaxsene da Tu iciT misi ori gavrcelebuli saxeli? 
mkvleli da mkurnali-diax, es orive nitroglicerin-
zea naTqvami. mkvleli ratomacaa, mgoni xvdebiT. mkur-
nalic romaa, albaT esec iciT. sxvaTa Soris, misi sam-
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kurnalo Tvisebebic pirvelad nobelma aRmoaCina, ro-
desac yuradReba miaqcia Semdeg faqts. misi qarxnis mu-
Sebi, romlebic mTeli dReebi nitroglicerinis or-
Tqlis zemoqmedebis qveS imyofebodnen, ufro dawynar-
dnen, vinc guls uCioda, Civils mouklo. nobeli ki mix-
vda, rom es ase ubralod ar xdeboda. 

 `axali wlis~ qimia-mgoni uintereso gakveTili ar 
unda gamogvivides, ara? 

 
sul cota da axali weli mova. bednier wels gi-

survebT! 
 
 me ki Sevecdebi, iqneb im miZinebul patara gogonas 

gaRviZeba vTxovo. vTxovo gamaxsenos, rogor gvixaro-
da axali weli. monatreba maqvs im dReebis... 
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brZeni mzeTunaxavi da misi `oinebi~ 

 
horoskopebis Tu gjeraT? me ara, Tumca codva 

gamxelili sjobso da sajarod gamovtydebi, rom mainc 
vkiTxulob. 2013 weli gvelis welia- brZeni mzeTunaxa-
vis. me maTi meSinia, verc maT sibrZnes aRviqvav da verc 
silamazes. Tumca, es mxolod Cemi maTdami ganwyobaa da 
sxva araferi.  

wlebis win, rodesac erT-erT gazeTTan vTanam-
Sromlobdi, redaqtoris davalebiT sportis sasaxleSi 
wavedi. iq egzotikuri qvewarmavlebis gamofena iyo Ca-
mosuli da maT `varskvlavTan~ albinos gvel `griSas-
Tan~ mevaleboda suraTis gadaReba. `griSa~ maxrCobela 
iyo, mTlianad TeTri da slipina. etyoba zedmetad kar-
gad gaxldaT nasadilevi, radgan rodesac kiserze saye-
losaviT momarges, `griSam~ mxolod Tavisi wiTeli Tva-
lebi SemomanaTa, TiTqos ainteresebda, vis yelze moka-
laTda. an SeiZleba Cemgan adrenalini igrZno da dainte-
resda vin viyavi. daxrCoba namdvilad ar ucdia. gadavi-
ReT me da `griSam~ ramdenime suraTi da ase mSvidobianad 
davSordiT erTmaneTs. sxva Sexvedra brZen mzeTunaxav-
Tan me ar mqonia da gulwrfelad visurvebdi, rom arc 
mqondes. Tumca dRes maT `oinebze~ minda visaubro. 

es e.w. `oinebi~ ki gvelis SxamTanaa dakavSirebuli. 
viciT ki, rogor xvdeba nebismieri qvewarmavlis Tu mwe-
ris Sxami Cvens organizmSi? ra Tqma unda, imisTvis, rom 
Sxami adamianis sisxlSi moxvdes, mas jer unda ukbinon, 
magram ra xdeba swored am dros? Cveni kanis epidermisSi 
Semavali rTuli heterogenuri naxSirwyali, kanis e.w. 
`cementi~ - hialuronis mJava iSleba SxamSi Semavali 
fermentis - hialuronidazas meSveobiT. rogorc ki Sxa-
mi sisxlSi moxvdeba, iqve Tavis `oinebs~ iwyebs.  

gvelis Sxamis samkurnalo Tvisebebi cnobilia 
(oRond wamlad mxolod damuSavebuli saxiT gamoiyene-
ba). albaT, amitomac samedicino simboloSi fialaze Se-
moxveuli gvelia. zogierTi istoriuli wyaros Tanax-
mad, es ufro ankaraa, simSvidis da sikeTis niSani. aler-
gia, gabneuli sklerozi, alcheimeris daavadeba, in-



 146 

sultis Semdgomi periodi, saWmlis momnelebeli siste-
mis zogierTi paTologia, potenciis daqveiTeba, cxi-
movani cvlis darRveva-mxolod mcire CamonaTvalia im 
daavadebebis, romelTa mkurnalobaSi gvelis Sxami aq-
tiurad gamoiyeneba. 

 Tumca, gvelis mier dageslili adamiani, rom sa-
sikvdilodaa ganwiruli, esec viciT. mxolod saswauli 
Tu gadaarCens da es saswauli- drouli da efeqturi 
mkurnalobaa. es swored is SemTxvevaa, rodesac TiToe-
uli wami Zvirfasia.  

risgan Sedgeba gvelis Sxami? qimias aqac ver gaveq-
ceviT.  

Zalian rTuli qimiuri Semadgenloba aqvs. Seicavs 
cilebs, cila-fermentebs (hidrolazebi, proteazebi, 
nukleazebi, fosfonukleazebi, katalazebi, oqsidaze-
bi), peptidebs, calkeul -aminomJavebs da im nivTiere-
baTa fraqciebs, romlebic sisxlis Sededebis procesSi 
monawileoben. gvelis SxamSi Semavali zogierTi nivTie-
reba zemoqmedebas axdens kunTebze, cvlis gulis fun-
qcias da aZlierebs leikocitebis moZraobas. 

gvelis Sxami usuno, gamWvirvale an piriqiT sim-
Rvrivis mqone siTxea. arc raime damaxasiaTebeli gemo 
ar aqvs. wyalSi kargad ixsneba, gaSrobisas advilad 
kristalizirdeba. mSrali formiT, swor pirobebSi Se-
naxvis SemTxvevaSi aqtiurobas 20 weli inarCunebs. 

Tbilsisxlian organizmebze moqmedebis mixedviT 
Sxamebis or jgufs gamoyofen: neirotoqsinebi, romle-
bic nervul sistemaze axdenen zemoqmedebas da hemo-
toqsinebi, romlebic sisxlis Sededebas iwveven. neiro-
toqsinebSi ufro metad gvxvdeba peptidebi. isini SeiZ-
leba SedarebiT `mokle~ iyos, 60-62 aminomJavuri naS-
Tisgan Semdgari, sadac mxolod 4 disulfiduri xida-
kia. an `grZeli~ 71-74 aminomJavuri naSTiT da 5 disul-
fiduri xidakiT. zogierTi saxeobis gvelis Sxami Sei-
cavs iseT fermentebs, romlebic ujredis membranaze 
zemoqmedeben da Slian mas. afrikuli gvelis zogierTi 
saxeoba kaudoqsins Seicavs, romlis sasikvdilo doza 
adamianisTvis 0,18mg/kg aris. 
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gvelis nakbenis sasikvdilo SemTxvevaTa umeteso-
ba Semdeg saxeobebze modis: Savi mamba, kobra, udabnos 
gveli, zRvis gvelebi.  

mecnierebi amboben, rom gvelebi brZeni, uwyinari 
da ulamazesi qmnilebebia. imasac Segvaxseneben, rom 
maT gareSe mRrRnelebi gadagvWamdnen. mecnierebi ima-
sac weren, gvelebi alersis da TamaSis moyvarulebic 
ariano. adre moxda es ambavi erT qveyanaSi. patrons sax-
lSi gveli hyolia. mogexsenebaT gvelebs yoveldRiuri 
kveba ar sWirdebaT. hoda, am kacsac daupurebia Tavisi 
gveli da TviTon ramdenime dRiT saqmeebze wasula. ama-
sobaSi, mis saxlSi qurdebi Separulan. gveli Zalian 
alersiani yofila da patar-patara xumrobebzec ar am-
bobda Turme uars. rogorc ki pirveli mZarcveli sax-
lSi Sesula, esec saidanRac gamosrialebula da mis ki-
serze Camokonwialebula. ara, cudi azradac ki ar ga-
uvlia, ojaxis megobari egona da gaeTamaSa. ver gauges 
xumroba... es pirveli mZarcveli fsiqiatriulSi, ori 
danarCeni ki kardiologiur klinikaSi moxvda... 

 da mainc, rogor unda moviqceT, rom gvelebis 
`risxva~ Tavidan aviciloT. iq, sadac gvelebi arian gav-
rcelebulni daxuruli, sqeli tyavis fexsacmeli unda 
gvecvas; Tu davinaxavT, unda SevecadoT frTxilad 
avuaroT gverdi, ise rom ar SevexoT. xSir balaxSi sia-
rulisas gansakuTrebuli yuradReba unda gamoviCi-
noT, rom uneburad fexi ar davadgaT (yvela, gvelebis 
cnobili damWeri, ostin stivensi namdvilad ver iqneba 
http://austinstevens.net/). zafxulis RamiT siarulisas, fan-
ris waReba ar unda davivwyoT. bunebaSi Ramis gaTenebis 
survilis SemTxvevaSi, ar unda daviZinoT im xeebTan ax-
los, romlebsac fuRuro aqvT, an iqve axlo sorosmag-
vari CaRrmavebaa. an, Tu mainc gvelis Tavdasxmis 
msxverpli gavxdiT, ise unda moviqceT, rogorc erT-
erTi tropikuli qveynis soflis mkvidri glexi moiqca. 
Sebindebisas mindvridan namuSevari brundeboda sax-
lSi, rodesac anakonda daesxa Tavs. gamwarebuls ana-
kondasTvis imisTana ukbenia, rom es ukanaskneli modu-
nebula da glexisTvis Tavi daunebebia. es rCeva, ra 
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Tqma unda, xumrobiT da saxalisodaa naTqvami. gveleb-
ze saubrisas, cota endorfinebi sulac ar gvawyens. 

magram, Tu mainc vinme Cvens Tvalwin dakbines, pro-
fesional eqimis mosvlamde an saavadmyofoSi gadayva-
namde mdumared da umoqmedod ar unda visxdeT. faqtiu-
rad kbenisTanave Sxami Wrilobidan unda amoiwovos. 
oRond es maSinve unda moxdes da mas vinc amas gaakeTebs, 
piris RruSi Wriloba ar unda aReniSnebodes, Torem Se-
saZloa amowovili SxamiT TviTonve dazaraldes. dages-
lils simSvide sWirdeba, mSvidad da gaunZrevlad unda 
iwves. gansakuTrebulad mniSvnelovania, rom ar amoZra-
os dageslili kiduri. rac SeiZleba didi raodenobiT 
siTxis dalevaa saWiro. yvelaze kargi Turme Tbili, sa-
Sualo siZlieris tkbili Caia. aseve, antihistaminuri 
(alergiis sawinaaRmdego) preparatebis miRebac efeqtu-
ri yofila. da bolos, rac SeiZleba swrafad unda iyos 
aRmoCenili profesiuli samedicino daxmareba.  

jer kidev skolis mowafe viyavi, rodesac axlo-
belma me da deda gargarze dagvpatiJa. rusTavTan ax-
los hqonda sofeli da TviTonve wagviyvana. gargari Za-
lian miyvars, Tan sakuTari xeliT dakrefili, amitom 
miwvevac sixaruliT miviRe. Tumca, ufro didi siur-
prizi iq meloda. ojaxma saxeldaxelo sufra da Zalian 
saintereso stumari, gemis kapitani da mwerali rodam 
CaCaniZe dagvaxvedra. enawyliani gamodga batoni roda-
mi. misma mosmenam kinaRam gargaris gareSec ki damtova. 
gansakuTrebuli STabeWdileba ki im ambis mosmenam mo-
axdina, rogor gadasansla cocxlad didma anakondam 
batoni rodamis eqspediciis erT-erTi adgilobrivi 
mxlebeli. dazaralebulis megobari ar daibna da gvels 
specialuri isari esrola. anakondam adamiani ukanve 
gadmouSva, oRond samwuxarod mas aRaraferi eSvela.  

Tumca, isec xdeba, rom piriqiT, adamianebi miir-
Tmeven gvels.  

zogierTi kulturis matarebel qveyanaSi gvelis 
xorcs sakvebadac iyeneben. zogierTi fiqrobs, rom gve-
lis xorci Cveni organizmisTvis Seucvlel aminomJa-
vebs Seicavs da amitom is sasargebloa. aseT egzotikur 
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sakvebze eqim-alqimikosis paracelsis sityvebi maxsen-
deba. is ambobda, rom yvelaferi, rasac mivirTmevT Sxa-
mia. mxolod miRebuli sakvebis ulufa faravs an piri-
qiT gamoavlens masSi arsebul Sxams.  

me mxolod is vici, rom gvelis xorcis WamiT Cven, 
ers, romelsac vaJa hyavda, ver gagvaoceben. 

bolos sTqva: `Tavsa moviklav,  
aseT sicocxles sjobia!~ 
qajTaTvis cecxlze nadgami 
 sadilad naxa qobia. 
icoda, gvelsa hxarSavdnen, 
imasa sWamdnen xSirada; 
qajni qajobiT itandnen 
gvelis miRebas pirada. (gvelis mWameli) 

 
werili horoskopze saubriT daviwye. 2013 weli 

gvelis welia. Turme CemisTana merwyulebs warmatebas 
uqadis. modiT, amjerad davujereb... 
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elementebis migracia 

 
bavSvobaSi kumiri myavda-adriano Celentano. ra 

momwonda masSi ver getyviT. erTi SexedviT arc gareg-
noba uvarga, arc misi filmebi gamoirCeva didi mxat-
vruli RirebulebiT da arc musika. Tumca faqtia, rom 
dRes is italiis erovnul siamayes warmoadgens, xalxs 
uyvars da masSi Sarmi namdvilad aris. 

radgan Cemi kumiri iyo, mis Sesaxeb yvelaferi vi-
codi. ra Tqma unda, isic wakiTxuli mqonda, rom TviT-
mfrinaviT frenis eSinia. amitom yovelTvis samogzau-
rod iseT transports irCevs, miwaze myarad rom ig-
rZnos Tavi.  

TviTmfrinaviT pirvelad rva wlis asakSi vifrine. 
dedasTan erTad baTumSi gadavfrindi. Semdeg ukve So-
ri manZilebis dro dadga. vifiqre, ra kargi SegrZnebaa, 
rodesac Rrublebis swori xdebi, ratom unda ambobdes 
Celentano amgvar SegrZnebaze uars Tqo. 

afrenis wami yvelaze metad miyvars. vgrZnob si-
maRles rogor vkrebT da jer Rrublebs uTanasworde-
biT, Semdeg maT burusSi vexveviT da ucbad zed moveq-
ceviT. fanjridan viyurebi da Rrublebis xaliCaze miv-
srialeb. Tumca, mxolod qimikosma icis, ra xdeba ga-
reT, atmosferoSi. iq elementebis migraciaa... Tumca, 
yvelaferi liTosferodan iwyeba. 

aqtiuri metalebi da arametalebi Tavisufali sa-
xiT garemoSi praqtikulad ar gvxvdeba. maTi umetesi 
nawili mineralebis SemadgenlobaSia gabneuli. es mine-
ralebi ZiriTadad silikatebi da aluminosilikatebia. 
Tumca, gvxvdeba iseTi marilebic, rogoric karbonate-
bia da ZiriTadad stalaqtitebis da stalagmitebis sa-
xiT arian warmodgenili. karbonatebi, rogorc cnobi-
lia naxSirmJavas marilebs warmoadgenen. yvela CamoT-
vlili naerTi ki Jangbadis marags warmoqmnis liTosfe-
roSi. am naerTebSi Jangbadi bmul mdgomareobaSi imyo-
feba. dedamiwis qerqSi aseT naerTebze 95% modis. SiO4

4- 

oTxi atomi Jangbadisgan da erTi atomi siliciumisgan 
Semdgari tetraedruli jgufi gansakuTrebuli mdgra-
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dobiT gamoirCeva. igive iTqmis karbonatul dajgufe-
bazec CO3

2-. 
atmosferoSi arsebuli Tavisufali Jangbadi mra-

val geoqimiur procesSi monawileobs. mag. zogierTi 
metalis Tavisufali ioni daJangvis Sedegad uxsnad 
formebSi gadadis.  

4Fe2+ +3O2→ 2 Fe2O3 
es reaqcia gansakuTrebulad kargad SeimCneva mi-

neraluri wylis saTavesTan, sadac xavsze mowiTalo 
feris nadebi SeiniSneba. es nadebi rkinis (III) oqsidia, 
romelic wyaros saTavesTan haeris SemadgenlobaSi Se-
mavali JangbadiT iJangeba da uxsnad formaSi gadadis. 

zogjer piriqiTac xdeba, daJangvis Sedegad xsna-
di formebi warmoiqmneba, sulfatebis da sulfidebis 
saxiT. 

S2- +2O2 →SO2-
4 

Jangbadis globaluri ciklis mniSvnelovan na-
wils bioturi procesi warmoadgens- anu, misi gamoyofa 
fotosinTezis procesSi da organuli nivTierebebis 
daJangva.  

mwvane mcenareebis mier gamoyofili Jangbadis 
umetesi nawili atmosferosken miemarTeba da am nawi-
lis 30% zRvebis da okeaneebis fitoplanqtonze modis.  

molekuluri wyalbadis umetesi nawili atmosfe-
roSi vulkanuri airebidan xvdeba, Tumca misi Semcve-
loba atmosferoSi didi ar aris, radgan Zalian msubu-
qi gazia da atmosferos qveda fenebSi ifanteba. wyal-
badis garkveuli raodenoba mkvdari organuli naSTe-
bis mikrobiologiuri daSliTac gamoiyofa. Tumca, es 
wyalbadi atmosferoSi ar xvdeba. is TiTqmis mTlianad 
STainTqmeba sxva mikroorganizmebis mier, romlebic 
wyalbads iyeneben naxSirorJangis, meTanolis da meTa-
nis warmosaqmnelad. (wyalze da wyalbadze damatebiTi 
informacia moiZieT am leqciaSi  

http://videochannel.iliauni.edu.ge/?p=3626 
http://videochannel.iliauni.edu.ge/?p=3646 
http://videochannel.iliauni.edu.ge/?p=3674) 
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azotis erT-erTi didi rezervuari dedamiwaze 
atmosferoa, aq misi Semcveloba 78%-s warmoadgens. aq 
is N2-is saxiT inertul mdgomareobaSi imyofeba. Tumca, 
geosferoSic aris gavrcelebuli. 

ar unda dagvaviwydes, rom azoti Sedis cilebis, 
aminmJavebis SemadgenlobaSi. ase rom, mkvdari sxeule-
bis daSlisas gamoiyofa. inertulobis gamo cocxali 
organizmebi mas atmosferodan ver iTviseben. Tumca, 
atmosferoSi aseve yovelTvis aris azotis naklebad 
mdgradi naerTebi: misi oqsidebi da amiaki.  

Jangbadisgan gansxvavebiT, molekuluri azoti qi-
miurad inertulia da organizmebisTvis misi pirdapiri 
gziT SeTviseba gaZnelebulia. azotis molekulaSi sam-
magi bmis gawyvetas energia sWirdeba (950kj/moli). Tum-
ca, bunebaSi yovelTvis mimdinareben procesebi, romel-
Ta Sedegad azotis Termodinamikulad ufro aramdgra-
di formebi warmoiqmneba, mag. misi oqsidebi. am oqsidebi-
dan atmosferos wylis orTqlTan moqmedebis Sedegad 
mJavebi formirdeba, rac mJava naleqis mizezi xdeba. 

zogierT baqterias SeuZlia azotis fiqsireba da 
misi gadayvana sxvadasxva formaSi, radgan maT aqvT fer-
menti nitrogenaza. niadagebSi ki mimidinareobs nitri-
fikaciis procesebi, rac uzrunvelyofs azotis gaday-
vanas mcenareebisTvis advilad SesaTvisebel formebSi, 
nitritebsa da nitratebSi. isini ar grovdebian niadagSi 
da miwisqveSa wylebiT advilad Cairecxebian.  

ase xvdeba azoti cocxal organizmebSi. maTi sikvdi-
lis Semdeg ki, aminmJavebi daiSlebian amiakis, wylis da 
naxSirorJangis warmoqmniT. Tumca, niadagSi mimdinare-
obs sapirispiro procesisic-nitritebidan da nitrate-
bidan molekuluri azotis an misi naerTebis warmoqmna.  

dedamiwis qerqSi gogirdi aRmoCenili iqna Semdegi 
naerTebis saxiT: 

• karbonilsulfidi-(COS), 
•  gogirdnaxSirbadi-(CS2), 
•  meTilmerkaptani-(CH3SH), 
•  dimeTilsulfidi-(CH3SCH3).  
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gamoyofili gogirdwyalbadis udidesi nawili 
STainTqmeba fitotrofuli baqteriebiT da sulfat 
ionad gardaiqmneba. bioturi narCenebi, anu mkvdari 
organizmebis xrwna, aseve gogirds gamoyofs. amis mize-
zi ki is aris, rom gogirdi Sedis ramdenime aminmJavas 
SemadgenlobaSi da Sesabamisad cilebSic gvxvdeba. 

atmosferoSi gogirdi im sulfatebis saxiTaa, 
romlebic zRvis wylis nawilakebis aerozolebis mig-
raciis Sedegad moxvdnen. atmosferoSi warmoqmnili 
gogirdis iqsidebi wyalTan urTierTqemedbiT warmoq-
mnian mJavebs da mJava naleqebs iwveven. niadagidan 
(zRvidanac) atmosferoSi gogirdi gazisebri gogir-
dwyalbadmJavas saxiT vrceldeba. Tumca, aq SeiZleba 
sxva aqroladi gogirdSemcveli naerTebic gamonTavi-
sufldes, mag. meTilmerkaptanebi. 

aqve kvlav mJava naleqebze unda davwero. ekolo-
giurad yvelaze sufTa adgilidan aRebuli wvimis 
wylis pH-ic ki ar aris neitraluri. mizezi ki atmosfe-
roSi CO2-is mudmivi arseboba gaxlavT. es oqsidi mJava 
bunebis aris, Sesabamisad wyalSic ( atmosferos wylis 
wveTebSi) kargad ixsneba da naxSirmJavas warmoqmnis. 
naxSirmJava susti mJavaa, iolad disocirdeba, Tumca 
procesi Seqcevadia da amitom misi garkveuli raode-
noba atmosferoSi mudam arsebobs. swored amitom, ne-
bismieri adgilidan Segrovebuli wvimis wyali odnav 
mJava bunebis yovelTvis aris. 

dedamiwis sxvadasxva adgilas aRebuli wvimis 
wylis pH maCvenebeli 2012 wlis monacemebiT sakmaod 
meryevi aRmoCnda 2 ≤ pH ≥9. 

fosfori liTosferoSi, gansakuTrebiT ki Semdeg 
mineralebSi gvxvdeba: apatiti Са5[PO4]3(F, Cl, ОН),fos-
foriti, rkinis fosfati, aluminis fosfati 

 fosforis mineralebis Tanmdevia mZime metalebis 
ionebi: qromi, kadmiumi, kala, vercxliswyali, urani. am 
mineralebis gabnevas, mZime metalebis gamonTavisuf-
leba sdevs Tan. fosforis rezervuars liTosferos 
Semdeg okeane warmoadgens.  
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amas winad, megobarTan saubarSi vTqvi, frenisas 
Camovardnis Teoriuli SesaZlebloba yovelTvis arse-
bobs da am dros xelsac ki ar gavanZrev, rac mosaxdenia, 
mSvidad Sevxvdebi Tqo. Zalian misayvedura. miTxra ase 
nu fiqrob, Torem fiqrma axdena icis da beds nu cdio. 
SeiZleba marTalic aris.  

amitom, frenisas SesaZlo Camovardnaze ki ara, im 
elementebis molekulebze vifiqroT, CvenTan erTad 
haerSi rom dafarfateben. marTalia, maT ver vxedavT, 
magram vicodeT, rom iq arian, CvenTan erTad da ganuw-
yvetliv moZraoben liTosferosa da atmosferos So-
ris. 
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`eTeri deida~ 

 
megobars Sevuare samuSao oTaxSi. magidaze odnav 

moSorebiT, kuTxeSi ori mcire zomis boTls vkide Tva-
li. ufro swored, erTi Zalian cicqna iyo, meore odnav 
mozrdili. Cems mzeras Tvali gaayola da gaecina. ori-
ve boTli win gadmomilaga da miTxra, xom vici, rom am 
boTlebis Semcveloba gainteresebs. oRond, sanam an 
etikets dauwyeb kirkits, an Seneburad `qimiurad day-
nosav~, TviTonve getyvi, rom erTSi samedicino spirti, 
meoreSi ki evkaliptis eTer zeTi asxiao. `qimiur ynos-
vaze ~ sulac ar uxumria. qimikosebs Zvalsa da rbilSi 
gamjdari wesi gvaqvs. siTxiT savse WurWels Tavs mov-
xsniT da Zalian frTxilad xelis moZraobiT surnels 
Cvensken `vubiZgebT~. araviTar SemTxvevaSi ar SeiZleba 
boTlSi pirdapir `cxviris Cayofa~. iq SeiZleba momwam-
lavi siTxe dagvxvdes da ... ukeTes SemTxvevaSi cxvir-
xaxis lorwovani garsi gagviRizianos. ai, uares Sem-
TxvevaSi rac mogviva, amas aRar davwer. 

rogorc ki boTlebis Semcveloba `gamovtyue~, 
pirdapir dakiTxvaze gadavedi. mainteresebda es siTxe-
ebi raSi sWirdeboda. mainc ar momeSvebio da spirtiT 
dezinfeqciisTvis xelebs viwmendav, evkaliptis eTer-
zeTs ki vynosav, gamigia imunitetisTvis kargiao. yove-
li SemTxvevisTvis mainc vurCie, rom evkalipti ar daa-
zianebda, magram ai, sxva siTxeebTan (gansakuTrebiT 
ucnob siTxeebTan) CemsaviT moqceuliyo da Sig cxviri 
pirdapir `ar Caeyo~. 

am SemTxvevaSi, me ufro cicqna evkaliptiani boT-
li mainteresebs, Tumca sanam masze gadaval, spirtze 
unda CagawerinoT erTi Zalian saxaliso cda. 

aiReT sami qimiuri Wiqa (saSualo zomis). pirvel 
maTganSi CaasxiT 25 ml samedicino spirti, meoreSi-
25ml Cveulebrivi onkanis wyali, mesameSi ki 25 ml spir-
ti, 25ml wyali da 1g sufris marili an qarxnuli natri-
umis qloridi. Semdeg grZeli pincetiT aiReT Cveuleb-
rivi qaRaldi, an cxvirsaxoci an kidev ufro efeqtu-
ri... fulis banknoti da jer kargad amoavleT pirvel 
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WiqaSi, Semdeg meoreSi, bolos mesame WiqaSi da pirda-
pir anTebuli spirtquris alSi SeitaneT (yuradReba!!! 
spirtqura spirtiani Wiqebisgan moSorebiT unda id-
ges). fulis kupiura kaSkaSa yviTeli aliT daiwveba. 
alis mkveTr yviTel Seferilobas Camatebuli natriu-
mis qlorididan gamonTavisuflebuli natriumis ioni 
ganapirobebs, romelic cnobilia, rom cecxlis als 
mkveTr yviTel Seferilobas aZlevs. sul es aris, mos-
wavleebi Zalian gaxalisdebian.  

uh, gamomrCa damewera, rom `damwvar~ banknots ga-
aSrobT da... daxarjavT. veravin ver mixvdeba `sabra-
los~ cota xnis win rac gadaxda Tavs. banknoti kvlav 
da kvlav SegiZliaT `dawvaT~, oRond yoveli axali 
`dawvis~ win igive manipulacia unda gaimeoroT, anu sa-
guldagulod daasveloT samive qimiur WiqaSi (rogorc 
zemoTaa aRwerili). 

axla cicqna boTls mivxedoT. imas, sadac evkalif-
tis eTerzeTi esxa da romlis meSveobiTac Cemi megoba-
ri Zlieri imunitetis SenarCunebas cdilobda. 

eTerzeTi mravalkomponentiani aqroladi nivTie-
rebis narevia, romelic mcenareSi warmoiqmneba. eTer-
zeTebi spirtebis, aldehidebis da aromatuli birTvis 
mqone nivTierebebTan erTad rTul eTerebsac Seicaven. 

 
ras warmoadgens eTeri? organul qimiaSi eTerebs 

ori tipis nivTierebebs uwodeben-martivi eTeri, rom-
lis molekula Semdegi saxis atomTa jgufs Seicavs  

 
da rTuli eTeri, igive esTeri qvemoT motanili 

atomTa jgufiT.  

 
zogadi formulaa R-O-R’, sadac R da R’ naxSir-

wyalbadebis radikalebia. karbonmJavebisa da spirte-
bis (fenolebis) urTierTqmedebis Sedegad miRebul 
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nivTierebebs rTuli eTerebi ewodeba. rTuli eTerebi 
karbonmJavas nawarmebia, sadac karboqsilis jgufis 
(COOH) wyalbadis atomi Canacvlebulia naxSirwyalba-
dis radikaliT. 

rTuli eTeris saxelwodeba Sesabamisi mJavis da 
spirtis saxelwodebisgan iwarmoeba. mag. WianWvelmJa-
vaeTilis eTeri (eTilformiati), ZmarmJavameTilis 
eTeri (meTilacetati), ZmarmJavaeTilis eTeri (eTila-
cetati). 

megobris magidaze aRmoCenilma spirtma da eTerma 
gamaxalisa da erTi piroba imis Tqmac ki davupire, rom 
magidaze eTerifikaciis reaqciis erT-erTi sawyisi re-
agenti da produqti gverdigverd edo. Tumca, amas ver 
gaigebda da qimikosis `axirebad~ CaTvlida. aq ki dav-
wer, rom mJavebis da spirtebis urTierTqmedebis reaq-
ciebs, romelTa Sedegadac rTuli eTerebi miiReba eTe-
rifikaciis reaqciebi ewodeba. es reaqcia Seqcevadi 
procesia, amitom rTuli eTeris misaRebad erT-erTi 
reagentis koncentraciis gazrdaa saWiro. 

 
eTerifikaciis Sebrunebul process (rTuli eTe-

ri+wyali) hidrolizi anu gasapvnis reaqcia ewodeba. 
spirtis dehidrataciis dros martivi eTeri mii-

Reba. mag. eTilis spirtis da gogirdmJavas narevis gac-
xelebisas (140 gradusamde) advilad aqroladi da aale-
badi dieTileTeri warmoiqmneba.  

 
forToxlis kani cecxlis alTan axlos rom mivi-

tanoT da gamovwuroT, SevniSnavT, rom kanidan gamoyo-
fili zeTis wveTebis wvisas patar-patara naTeba warmo-
iqmneba. xelze ki cximovani nivTierebis kvali dagvrCe-
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ba. forToxali (iseve, rogor evkalifti, pitna da a.S.) 
eTerzeTs Seicavs. erTi SexedviT SeiZleba cximSi agve-
rios, Tumca isini sul sxva tipis organuli naerTebia. 
marTalia, citrusebze xelis Sexebisas cximis kvali 
rCeba, magram eTerzeTebi TvisebebiT cximebisgan gan-
sxvavdeba.  

msgavseba: wyalSi uxsnadebi arian da wylis zeda-
pirze tivtiveben. 

gansxvaveba: feri, suni, aqroladoba. 
gindaT SevamowmoT? filtris qaRaldze cximi da 

eTerzeTi davawveToT. eTerzeTi advilad aqroldeba, 
cximis laqa ki darCeba. 

eTerzeTis miReba sakmaod Sromatevadi saqmea. 1kg 
vardis zeTis misaRebad 35mln. gadarCeuli vardis 
furcelia saWiro. 

eTerzeTis yvelaze Zveli da cnobili nedleuli 
mainc pitnaa. pitnis ZiriTadi komponenti menTolia 
(laT. Menthe-pitna; oleum-zeTi). menT-oli erTatomiani 
spirtia. pitnis erT-erTi saxeoba Menta piperita -is eTer-
zeTis SedgenilobaSi Sedis 50%-menToli da 4-10% 
rTuli eTerebi). 

50g gamxmari pitna xeliT rom davsrisoT, davuma-
toT spirti da gamovxadoT, mwvane masidan 5-10 wveT 
mkveTri sunis blant siTxes miviRebT. dReisaTvis men-
Tols sinTezuri gziT Rebuloben. 

1897w. germaniaSi pitnis gamoxdiT miRebuli eTer-
zeTi kvlav wylis orTqliT gamoxades. gamokristale-
bis Sedegad gamoiyo TeTri feris kristaluri, momwa-
ro gemos nivTiereba-menToli. 

swored, menTolis safuZvelze Seqmnes wamali `va-
lidoli~. mis SemadgenlobaSi Sedis rTuli eTeri (izo-
valerianmJavas menTolis eTeri). 

ai, evkaliptis samSoblo ki avstralia da tasmani-
aa. aborigenebi am maradmwvane xes `tyis almass~ da `si-
cocxlis xes~ uwodebdnen. dRes mas sxva qveynebSic Sex-
vdebiT, Tundac portugaliasa da espaneTSi. 

evkaliptis eTerzeTs foTlebis da ylortebis 
hidrodistilaciiT Rebuloben. 1 tona nedleulisgan 
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3-5 l evkaliptis eTerzeTs xdian. eseTi eTerzeTi ci-
neolis 60-80%-s Seicavs. cineoli monocikluri terpe-
nia C10H18O. is mraval eTerzeTSi gvxvdeba, magram evka-
liptis eTerzeTi mas yvelaze didi raodenobiT Sei-
cavs. swored am nivTierebis Semcveloba ganapirobebs 
evkaliptis eTerzeTis samkurnalo efeqts. mis garda, 
Seicavs aseve mTrTimlav nivTierebebs, flavonoidebs, 
organul mJavebs da raRa Tqma unda rTul eTers. 

jer kidev hipokrate Cv.w.aR-mde sxvadasxva daava-
debebs eTerzeTebis gamoyenebiT ebrZoda. prevenciis-
Tvis amasve urCevda sruliad janmrTel adamianebs. 
mcenareuli eTerzeTebiT mkurnalobam mogvianebiT 
aromaTerapiis saxelwodeba miiRo da Zalian popula-
ruli gaxda evropaSi. Tumca, Cemi megobrisTvis arc 
amis Sesaxeb da arc eTerifikaciis reaqciaze araferi 
miTqvams. ratom unda damebnia? 
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cecxlisfrad moelvare Zvirfasi qva... 

 
-`miwa gamoCnda! gadavrCiT!~- eqosaviT gadauara 

uzarmazar gems. gemi vaWrebs ekuTvnis da potaSiT (ka-
liumis karbonatiT igive nitriT) aris datvirTuli. 
finikielebi arian da savaWrod ucxo qveynebSi midian. 
gza daebnaT. yvelaferi ki imis bralia, rom fulis da-
zogvis mizniT gamoucdeli kapitnis gemi daiqiraves. 
amaze qarTuli andaza maxsendeba `puri mepures gamo-
acxobine da ori puriT meti miecio~.  

ara, me bunebrivia gemze ar var, ambavi 5000 wlis 
win xdeba .  

xmeleTze gadmodian da miwas kocnian. gadarCenas-
Tan dakavSirebuli pirveli emociebis Semdeg axsende-
baT, rom sami dRea araferi uWamiaT. amitom or jgufad 
iyofian. erTma nawilma xili unda dakrifos, meorem ki 
maT Sesawvavad WurWlis Sesadgami qvebis Ziebas mihyos 
xeli. verafers rom ver ipovnian, WurWels potaSis naW-
rebs Seudgamen qveS. Semwvari banani gemrielia, mawie-
ric. miT umetes, bevr vitamins da kaliums Seicavs. ara, 
es vaWrebma ar ician, mgoni arc ainteresebT. amas me ge-
ubnebiT. cota xanSi xedaven, rom potaSi galRva, qviSas 
Seeria da raRac axali nivTierebis nakadulebi Cacoc-
da napirze. es nivTiereba gamyarebis Semdeg advilad 
msxvrevadi aRmoCnda. legendis Tanaxmad, ase Seiqmna 
pirveli mina.  

1612 wels antonio nerim minas pirveli samecniero 
naSromi miuZRvna - `minis warmoebis xelovneba~. Tumca, 
samecniero TvalsazrisiT minis warmoebaSi yvelaze 
didi Rvawli lomonosovs miuZRvis. Tavis saxelosnoSi 
minis 40-mde mozaika Seuqmnia, saidanac mxolod 23 nimu-
Sia SemorCenili. maTi nawili ermitaJSi inaxeba. 

minis aRnagobis TeoriaSi yvelaze popularulia 
e.w. `amorfuli struqturis~ Teoria. mis Tanaxmad sam-
ganzomilebiani mimarTulebiT silikaturi radikalebi 
(Si2O) erTmaneTs ukavSirdeba da struqturis ConCxs 
warmoqmnis. 



 161 

bunebriv minad mineral perlits an obsidians asa-
xeleben. Tavdapirvelad gaumWvirvale minas Rebulob-
dnen da maTi meSveobiT malaqitis da firuzis imitaci-
asac ki axdendnen. 

agregatuli mdgomareobis mixedviT minas Suale-
duri mdgomareoba aqvs Txevad da kristalur nivTie-
rebebs Soris. 

dro iyo, mina TiTqmis oqroze metad fasobda. eg-
vipteli faraonebi esiyvarulebodnen `cecxlisfrad 
moelvare Zvirfas qvas~. es Zvirfasi qva mina iyo, cec-
xlisfrad ki maSin elvarebda, Tu mzis sxivebi gaivlida 
masSi. 

adre minis xarSvis saxelosnoebi bnel WuWyian 
sardafebSi yofila gaxsnili. ostatebi aseT pirobebSi 
muSaobiT 40 wlis asaks zeviT veRar cocxlobdnen. une-
burad SeSlili mequdeebi gamaxsenda, vercxliswylis 
orTqlTan rom muSaobdnen, oRond mis Sesaxeb araferi 
icodnen. gansxvaveba maT Soris erTia, mequdeebs kargi 
Semosavali hqondaT, oRond adre kvdebodnen. minis 
mxarSvelebic adre emSvidobebodnen sicocxles, 
oRond cxovrebas siRatakeSi atarebdnen. minis xarSvis 
recepti saidumlo iyo da mxolod ZlierTa ama qveyni-
saTa icodnen. bunebrivia, icodnen ostatebmac, magram 
mis gamxelas ver bedavdnen.  

is ki ara, cnobili faqtia, saidumlo receptis ga-
cemis mcdelobisTvis erTdroulad xuT ostats, ro-
gor mohkveTa Tavi romis imperatorma tiberiusma. 

kargia, rom Tanamedrove droSi vcxovrob, arc mi-
nis xarSvis ostati var da saidumlos ar gamxelis fi-
cic ar maqvs dadebuli. amitom, processac siamovnebiT 
aRvwer da Semadgenlobasac ar davmalav. 

am araCveulebrivi minis warmoebisTvis sruliad 
Cveulebrivi qimiaa saWiro- kvarcis qviSa, soda da kir-
qva. 

2 3 2 2 3 2

3 2 3 2

Na CO SiO Na SiO CO

CaCO SiO CaSiO CO

+ = +
+ = +
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fanjris minas Semdegi formula aqvs: 

2 2

0
02

0
0

0
02

6

12,9

11,6

75,5

Na O CaO SiO

Na O

CaO

SiO

∗ ∗

−
−
−

 

Tumca, praqtikaSi am standartidan odnav gadaxra 
SeiniSneba. Tanamedrove minas mravalkomponentiani 
sistemis safuZvelze Rebuloben. yvelaze mdgradi da 
gavrcelebuli sistema Semdegia: 

2 2 2 3Na O CaO SiO MgO Al O− − − −  
Tumca, sxvadasxva daniSnulebis minas gansxvavebu-

li Sedgeniloba SeiZleba hqondes (raodenoba procen-
tebSia gamosaxuli): 

 
minis xarSvis process pirobiTad ramdenime sta-

diad yofen. 1. silikatebis warmoqmna; 2. minis warmoq-
mna; 3. gaRiaveba; 4. homogenizacia da gacieba; pirvel 
etapze komponentebis Termuli daSliT silikatebs Re-
buloben. procesi 1100-1200 gradusze sruldeba. minis 
warmoqmnis procesi 1150-1200 gradusze mimdinareobs. 
am stadiaze masa gamWvirvale xdeba. gaRiavebis stadia 
1500-1600 gradusze mimdinareobs. am dros minis masaSi 
arsebuli didi zomis gazis buStukebi zedapirze amo-
dian, mcire zomis buStebi ki masaSi ixsnebian. am pro-
cesSi specialur gamaRiaveblebs iyeneben. paralelur 
reJimSi masis homogenizacia mimdinareobs. miRebul ma-
sas 700-1000 gradusze acieben. temperatura Zalian 
frTxilad unda Camovides qvemoT, raTa wonasworoba 
ar dairRves. winaaRmdeg SemTxvevaSi mcire buStukebi 
warmoiqmneba. minis xarSvis qimiuri procesebidan yve-
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laze mniSvnelovani silikatebis warmoqmnaa, romelic 
sxvadasxva masisTvis gansxvavebul pirobebsa da tempe-
raturaze mimdinareobs. Tumca, yvela SemTxvevaSi nat-
riumis da kaliumis silikatebi warmoiqmneba. 

( )2 3 2 3 2 3 2

3 2 3 2

2 3 2 2 3 2

2CaNa CO SiO CaSiO Na SiO CO

CaCO SiO CaSiO CO

Na CO SiO Na SiO CO

+ = + +

+ = +
+ = +

 

minis Seferiloba masSi metalebis oqsidebis Sey-
vaniT ganisazRvreba. an SesaZlebelia zogierTi ele-
mentis koloiduri nawilakis Setana minis masaSi. oqro 
da spilenZi koloiduri ganawilebisas minas mowiTalo 
fers aZlevs. aseT minas mooqrovebuls uwodeben. ver-
cxli koloidur mdgomareobaSi minas yviTel Seferi-
lobas aniWebs. minisTvis kargi saRebavia seleni. kolo-
idur mdgomareobaSi vardisfrad feravs, xolo 
CdS·3CdSe-is SemadgenlobaSi-wiTel fers aniWebs. aseT 
minas `selenis lals~ uwodeben. kobaltis (II) oqsidi 
mcire raodenobiT minas cisfer Seferilobas aZlevs, 
maRali koncentraciisas ki wiTels da a.S. 

me-15-16 saukuneebSi evropaSi gaCnda gamoTqma- 
`gaqvavebuli musika~. ase veneciur minas moixsenieb-
dnen. aseTi mina haeriviT msubuqi da kamkama iyo. rac 
ufro meti emali eqneboda zed datanebuli, miT ufro 
Zvirfasad iTvleboda. 

metalur minaze Tu gsmeniaT raime? misi meore saxe-
li sitalia, mina metalis TvisebebiT. misgan SeiZleba 
detalebis Camosxma da simyariT foladis msgavsia. Tum-
ca, masze gacilebiT msubuqi da sawarmoeblad iafia. 

sitalis warmoeba masiurad jer ar aris, Tumca 
fiqroben, rom misi meSveobiT iqneba mudmivi trotua-
rebi da gzebi, manqanebis iafi da lamazi detalebi. yve-
laze saintereso ki is aris, rom sitalis warmoeba me-
talurgiuli narCenebisgan aris SesaZlebeli. 

Tumca, Cveulebrivi mina sitaliviT mdgradi ar 
aris, msxvrevadic gaxlavT da zogierTi mJavas mimarT 
mgrZnobiarec. 
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erT sazafxulo skolaSi viyavi miwveuli. mJavebze 
vkiTxulobdi leqcias. moswavleebs sazafxulo skolis 
xelmZRvanelze vkiTxe (didi ridi hqondaT misi), ai, le-
vanma rom Tavisi oTaxidan Cvens laboratoriamde sami 
mJavas wamoReba dagavaloT, rogor moiqceviT Tqo. pi-
robebi aseTi iqneba: geqnebaT sami mJava: qlorwyalbad-
mJava, iodwyalbadmJava da fTorwyalbadmJava. aseve 
geqnebaT sami boTli, ori minis (Ria da muqi) da erTic 
plastmasis, romel mJavas romel boTlSi CaasxavT wa-
mosaRebad Tqo. mcire pauzis Semdeg erTma biWma mipa-
suxa, arao, meeWveba levanma eg dagvavaloso. 

igive SekiTxvas aq davsvav (SekiTxva mxolod mos-
wavleebisTvisaa da araviTar SemTxvevaSi maswavleble-
bisTvis). maS ase, romel mJavas romel boTlSi vasxamT. 
aqve erTi miniSneba am video eqsperimentis saxiT. 
http://www.youtube.com/watch?v=HB_R6WboWDU&list=PL23C4
158471A67840 

ifiqreT... 
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firosmaniviT aristokrati 

 
kibis qveS moTavsebul sardafSi cxovrobda mxat-

vari. sicivisagan xelebi ukankalebda, magram funjs 
Tavs ar anebebda. sibnelisagan Tvalebi ewvoda, magram 
xatvas ar eSveboda. siRatakeSi gardaicvala da xalxs, 
romelsac misi genialuroba ar sjeroda, samagiero 
imiT gadauxada, rom Tavisi saflavic ar dautova... 

1962 weli... parizi... safrangeTis saukeTeso muze-
umi-luvri... cxenosanTa sapatio eskorti pirvel dam-
Tvaliereblebs miesalmeba. 

es nikalas naxatebis personaluri gamofenaa mo-
cekvave margaritas samSobloSi. 

1962 weli... vankuveri, kanada... ingliselma qimi-
kosma neil bartletma qsenonis heqsaftorplatinatis 
sinTezireba SeZlo. reaqcia platinis heqsaftoridsa 
da qsenons Soris warimarTa, riTac kidev erTxel dam-
tkicda, rom Sesabamis pirobebSi inertuli gazebi reaq-
ciaSi Sedian. 

dRes qimiis aristokratebze-inertul gazebze 
vsaubrobT.  

jer gavicnoT, vin arian, ra qviaT, sad cxovroben.  
saxelebi: heliumi, neoni, argoni, kriptoni, qseno-

ni,radoni. 
cnobili izotopebi: heliumis-ori, neonis da ar-

gonis-sam-sami, kriptonis-eqvsi, qsenonis-cxra. 
misamarTi: qimiur elementTa perioduli sistema, 

merve jgufis mTavari qvejgufi. aq ase, erT jgufad da-
udiaT bina, Torem warmoSobiT sxvadasxva adgilidan 
arian. heliumi kosmosidan gaxlavT, neonis ZiriTadi 
masa atmosferoSi, nawili ki qanebSia darCenili da mi-
neralur wylebs gamoaqvT argonTan erTad. uranis 
spontanuri daSlis Sedegad kriptoni miiReba. uranis 
da Toriumis spontanuri gardaqmniT ki warmoiqmneba 
qsenoni. kriptonisa da qsenonis umetesi nawili kosmo-
suri warmoSobisaa da SemoWrilia dedamiwis atmosfe-
roSi. ai, radons rac Seexeba, is mxolod dedamiwis mim-
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debare atmosferoSia da simaRlis zrdasTan erTad mi-
si raodenoba mcirdeba. 

qimiuri aristokratebis aRmoCena imdenad drama-
tulia, rom kargi qimiuri deteqtivis safuZvlad ga-
modgeba.  

me wera ar mezareba, Tqven kidev kiTxva. amitom, 
yvelafers exlave mogiyvebiT. 

ingliselma fizikosma jon releim, romelic sxva-
dasxva gazebis simkvrivesa da molekulur masebs ik-
vlevda, daafiqsira, rom haeridan miRebuli azoti Se-
darebiT ufro mZime iyo, vidre amoniumis nitratis 
daSliT miRebuli igive gazi. ganxsvaveba arc ise didi, 
magram mudmivi iyo da eqsperimentuli cvalebadobis 
zRvars aRemateboda. releim daxmareba sxva mecnierebs 
sTxova. pirveli uiliam ramzai gamoexmaura da erTob-
livi kvleviT pirveli inertuli gazis- argonis arse-
boba daadgines. 

ramzaim am mimarTulebiT kvleva ganagrZo da ki-
dev oTxi axali inertuli gazi aRmoaCina. ori wlis da-
Zabuli Sromis fasad miiRo 300 ml qsenoni. amisTvis 
77,5 milioni litri, anu 100 tona haeris gadamuSavebam 
mouwia. 

1899 wlis erT dRes ernest rezerfordma Toriu-
mis radioaqtiuri daSlisas aRmoaCina, rom process 
ucnobi gazis gamoyofa axlavs Tan. is inertuli gaze-
bis ukanaskneli warmomadgeneli radoni aRmoCnda. es 
saxeli mas Tavisi uSualo `birTvuli winamorbedis~ ra-
diumis mixedviT ewoda. 

elementebi ki aRmoaCines, magram maT TiTqos piri 
Sekreso, aravisTan isurves reaqciaSi Sesvla. arc 
qlorTan, arc metalebTan, arc mJavebTan, tuteebTan 
da a.S. anu, sruli inertuloba gamoavlines. aqedan ewo-
daT inertuli gazebi, an meorenairad, ufro mxatvru-
lad-`qimiis aristokratebi~. 

Tumca, aq erTi SekiTxva Cndeba. ra saWiroa qimiu-
ri elementis aRmoCena, Tu mas veraferSi gamoviyenebT. 
SeiZleba ki aseTi inertuli gazebis gamoyeneba? pasuxi 
dadebiTia. SeiZleba da mere rogor. 
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heliumi farTod gamoiyeneba birTvul energeti-
kaSi. heliumis atmosferoSi eleqtroSeduRebas axde-
nen da uJangav folads, volframs da sxva metalebs aw-
rToben. samacivro danadgarebSi Zalian dabali tempe-
raturis misaRebad Txevadi heliumi gamoiyeneba. imave 
Txevad heliums xelovnuri sasunTqi narevis misaRebad 
xmaroben. simsubuqisa da inertulobis gamo heliums 
aerostatebis asavsebad iyeneben. 

rodesac ucxo qalaqSi var, yovelTvis vcdilob 
saRamos saaTebSic gaviseirno quCebSi da qalaqis Ramis 
versiac vnaxo. TiTqmis yvela qalaqSi SexvdebiT aTas-
gvari naTurebiT aWrelebul sareklamo banerebs. hoda, 
icodeT, es naTurebi neonis da argonisaa. masve iyene-
ben sxvadasxva ganaTebis mosawyobad (gzis maCvenebeli 
Suqura, sasignalo naTura).  

neons aseve eleqtrovakuumur xelsawyoebSi iyene-
ben. argoni metalurgiul da qimiur procesebSi iner-
tuli garemos Sesaqmnelad gamoiyeneba. 

kriptoni, qsenoni da radoni farTod gamoiyeneba 
teqnikasa da yofa-cxovrebaSi. kriptoni mcire Tbote-
vadobis gamo, sxva elnaTurebTan SedarebiT, 30%-ze 
met sinaTles iZleva, amitom misi gamoyeneba ekonomiu-
rad xelsayrelia. kriptonis xelovnuri radiaqtiuri 
izotopi gamoiyeneba `atomuri naTurebis~ dasamzadeb-
lad, romlebic eleqtrobis miwodebis gareSe anaTeben 
xangrZlivi drois (TiTqmis 10 wlis) ganmavlobaSi. me-
dicinaSi kriptonis da Jangbadis narevi narkozul sa-
Sualebad gamoiyeneba (oRond odnav Zviri Rirs). 

qsenoni birTvul reaqtorebSi gamoiyeneba Tburi 
neitronebis STanmTqmelad. 

radons radionoTerapiaSi iyeneben. mcire koncen-
traciiT ki-samkurnalo abazanebisTvis. radonis Se-
sunTqva Zalian saxifaToa, radgan xsnadobis gamo, or-
ganizmSi didxans rCeba da avTvisebian simsivnes iwvevs. 

aqve isic aucileblad unda iTqvas, rom inertuli 
gazebi momwamlavebi ar arian. Tumca Tu garemoSi maTi 
koncentracia gaizrdeba, Jangbadis ki piriqiT Semcir-
deba, adamianma SeiZleba goneba dakargos da letaluri 
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dasasrulic ki hqondes. cnobilia adamianebis daRup-
vis faqtebi argonis gaJonvis dros. 

qimiis aristokratebis aRmoCenis Semdeg, maTi 
Tvisebebis Seswavlis droc dadga. 

heliumi, neoni, argoni, kriptoni, qsenoni da ra-
doni Tavisufal mdgomareobaSi uferuli gazebia. 
eleqtruli ganmuxtvis dros naTebis saocar ferebs 
avlenen: heliumi-momwvano, neoni-narinjisferi, argo-
ni-cisferi, kriptoni-momwvano-moyviTalo, qsenoni-
cisferi. 

wyalSi SedarebiT cudad ixsnebian. rac metia maTi 
atomuri masa, miT metia wyalSi xsnadoba. organul gam-
xsnelebSi maTi xsnadoba wyalSi xsnadobas aRemateba. 

inertul gazebSi moqmedi van-der-vaalsis Zalebi, 
romlebic atomebis urTierTqmedebas ganapirobeben, 
yvelaze sustia. am Zalebis moqmedeba inertuli gaze-
bis atomebis zomebisa da eleqtronul RrubelTa di-
fuzurobis zrdasTan erTad izrdeba. 

mogvianebiT isic dadasturda, rom specifiur pi-
robebSi es Cveni aristokratebi mainc kadruloben qi-
miur procesebSi monawileobas. amis damadasturebel 
faqtebs qimiis nebismier saxelmZRvaneloSi naxavT. aki, 
1962 wels neil bartletma amis dadastureba erTxel 
kidev SeZlo. 

dReisaTvis qsenonis cnobili naerTebis ricxvi 
100 aWarbebs; kriptonis naerTebi-or aTeuls. sinTezi-
rebulia radonis ramdenime naerTi. cnobilia argonis 
mxolod e.w. klatratebi, mag. Ar·6H20. aq argoni qimiur 
bmebs ar warmoqmnis, is yinulis kristalur meserSia 
CarTuli. heliumis da neonis qimiuri naerTebi jerje-
robiT miRebuli ar aris. 

saidan SeiZleba am aristokratebis miReba? 
bunebrivi naxSirwyalbaduri gazebi is ZiriTadi 

wyaroa, romlisganac farTo sawarmoo masStabiT iRe-
ben heliums. mas atmosferos haeridanac iReben. Txe-
vad-wiladuri gamoxdiT miiReba helium-neonis narevi. 
Txevadi kriptoni da qsenoni haeris komponentebidan 
yvelaze naklebadaa aqroladi. amitom maT misaRebad 
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saWiroa Txevadi haeris narCenebis wiladuri gamoxda. 
argons didi raodenobiT Seicavs haeri, magram misi ga-
moyofa gaZnelebulia, radgan misi duRilis tempera-
tura azotis da Jangbadis duRilis temperaturis in-
tervalSia moqceuli. amitom, am gziT miRebuli argoni 
Seicavs azots da Jangbads, romelTa mosacileblad 
kvlav saWiroa wiladuri gamoxda anu reqtifikacia. ra-
doni mxolod radiaqtiuri warmoSobisaa da misi miReba 
radiumis daSliT SeiZleba. radonis izotopebi miiReba 
Toriumisa da aqtiniumis mwkrivSi. 

guSin nikala da inertuli gazebi damesizmra. ne-
tav, ras unda niSnavdes? mere imazec bevri vifiqre, ra 
saerTo unda yofiliyo maT Soris.  

firosmani Tavisi suliT, bunebiT aristokrati 
iyo. inertuli gazebic qimiis aristokratebi arian.  

sizmari ki ueWveli 
 imis maniSnebeli iyo, statia damewera maTze.  
hoda, aba winaaRmdegobas xom veRar gavuwevdi? 
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testosteronis bralia... 

 
erTi epizodi maxsendeba. 9 wlis var. orive filtvis 

anTeba maqvs, viwvebi... naxati filmis yureba ki mainc min-
da. deda televizors mirTavs da TviTon samzareuloSi 
wvenis gamosawurad gadis. naxati filmi sruldeba da 
krivSi iwyeba Sejibri. TvalebgafarTovebuli Sevcqeri 
da ver vxvdebi, es ori kaci ratom klavs erTmaneTs... 

amas winad, zustad ase SevrCi krivs. varjiSis dros 
Cveva maqvs, televizorSi raime gasarTobs unda vuyuro. 
hoda, Cems mier mowonebuli gadacema dasrulda... daiw-
yo krivi, gadasarTavi pulti kidev Sors aRmoCnda dade-
buli. varjiSis Sewyveta ar movindome, vifiqre, ubaTqu-
non erTi cota xans erTmaneTs Tqo. krivis sakiTxSi isev 
iq davrCi, cxra wlis asakSi da dRemde ar mesmis Svili 
aseTi sastiki sportisTvis ratom unda gaimeto. Tumca, 
me rom ase vfiqrob, es sulac ar niSnavs, rom marTali 
var, ubralod Cems azrs xmamaRla vambob. 

erTxel, mowafeobis dros wavikiTxe sportis 
dros gamovlenili Jini da agresia hormon testoste-
ronis braliao. Tumca, is ara mxolod sportis dros 
gamarjvebis survils marTavs, aramed patara ususur 
XY kombinaciis mqone Canasaxs momaval kacad ayalibebs. 

 hoda, mec am hormonze visaubreb, oRond Zalian 
frTxilad, kiTxvisas uneburad romelime mkiTxvelSi 
misma donem ar aiwios da Cemi misamarTiT agresia ar ga-
moviwvio. 

Canasaxze vwerdi. ganviTarebis meSvide kviras XY 
kombinaciis mqone Canasaxs testosteronis sekrecia ew-
yeba. meoTxe Tves misi sakmarisi raodenobaa gamoyofi-
li. dabadebidan sami Tvis Semdeg testosteronis done 
ecema da dgeba pauza, romelic gardatexis asakamde 
grZeldeba. Semdeg ki testosteronis afeTqebaa. Sede-
gad kunTebi izrdeba da viTardeba, xma dabldeba da box 
tonalobaSi gadadis. am nivTierebis gavlena individu-
aluria. zogierTi mas quCis Cveulebrivi kinklaobis-
Tvis iyenebs, zogi samSoblos dacviT gulanTebuli 
brZolaSi moxalised ipareba, zogi sportSi Cadis sas-



 171 

waulebs, zogierTi ki ubralod cdilobs warmatebuli 
da mizandasaxuli pirovneba Sedges misgan. 20 wlis asa-
kisTvis testosteronis done stabilizdeba. 

zemoT davwere, rom testosteroni hormonia. yve-
la hormoni cilaa, Tumca es sasqeso hormonebze ar 
vrceldeba. ufro gasagebad davwer, hormonTa sami 
jgufi arsebobs. aqedan pirveli cilovani bunebis aris: 
1. cila- hormonebi; 2. peptiduri bunebis hormonebi. 3. 
mesame jgufis, sasqeso hormonebis safuZvels maRali 
simkvrivis (igive `keTili~) qolesteroli Seadgens.  

testosteroni swored kacis sasqeso hormonebs 
miekuTvneba, Tumca masTan erTad jgufSi kidev ori 
hormonia- androsteroni da meTiltestosteroni. es 
hormonebi cikluri naerTebia, romlebic naxSirbadis 
19 atoms Seicaven. kacis sasqeso hormonebs androge-
nebs (berZ. andros mamakaci) uwodeben da estrogenebis-
gan (qalis sasqeso hormonebi) gansxvavebiT Seicaven me-
Tilis or jgufs da erT ketojgufs (testosteroni). 

  
testosteroni 

zemoT sportze vsaubrobdi. kanadelma mecniereb-
ma eqsperimenti Caatares. hokeis moTamaSe ori gundis 
wevrebs TamaSis dawyebis win testosteronis sinji au-
Res. aqve isic minda vTqva, rom axalgazrda janmrTeli 
kacis organizmSi testosteronis biologiuri norma 
erT litr sisxlze 12-35 nano/molia. TamaSi megobruli 
iyo, anu Sedegs ara mxolod tituli ar mohqonda gun-
debisTvis, maT reitingzec ki ar aisaxeboda. miuxeda-
vad amisa, pirveli taimis Semdeg meored aRebulma sin-
jebma aCvenes, rom hormonis done momatebuli iyo. es 
imas niSnavda, rom nivTiereba muSaobda da mainc gamar-
jvebis Jins aRZravda moTamaSeebSi. ufro metic, vinc 
ar TamaSobda da saTadarigo skamze gulSematkivrad 
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ijda, hormoni maTac momatebodaT. am SemTxvevaSi es 
hormoni energiis gamomuSavebis erTgvar `CamrTvels~ 
warmoadgens da mogebis Jini, sportuli `agresia~ iz-
rdeba. mesame sinji TamaSis dasrulebisas aiRes. gamar-
jvebuli gundis wevrebs testosteronis done sisxlSi 
kidev 20%-iT mimatebodaT, damarcxebulebs ki piri-
qiT-Semcirebuli hqondaT. 

britanelma mecnierebma aRmoaCines, rom finansur 
birJaze momuSave axalgazrda kacebis sisxlSi testos-
teronis mkveTri mateba swored im dReebSi fiqsirdeba, 
rodesac warmatebuli operaciis Sedegad maTi Semosa-
vali saSualo maCvenebels scildeba. 

germanelma mecnierebma ki dakvirvebis Sedegad 
daaskvnes, rom testosteronis done sisxlSi patiosne-
bas uwyobs xels. azartuli moTamaSeebi or jgufad 
dayves da erT jgufs xelovnurad moumates testoste-
ronis done sisxlSi, oRond ise, rom maT araferi icod-
nen. faruli kameriT TamaSs akvirdebodnen. aRmoCnda, 
rom moTamaSeebi hormonis maRali doniT, gacilebiT 
patiosnad TamaSobdnen. 

fizikuri aqtivoba testosterons anaxlebs. es 
niSnavs, rom varjiSis dros is ixarjeba da misi xelaxa-
li de novo sinTezi mimdinareobs. testosteronis sin-
Tezs omega-3 mJavebi da D3 vitamini uwyobs xels. 

Tumca am hormons mtrebic hyavs. 
 vin?  
1.asaki-35wlis Semdeg testosteronis sinTezi we-

liwadSi 1%-iT mcirdeba. 
2. Warbi wona-hormonis metabolizmi iTrguneba da 

sinTezic mcirdeba. 
3. alkoholi, es gansakuTrebiT ludis moyvaru-

lebs exebaT. am sasmelis zedmetad xSiri moxmarebisas, 
kacis organizmSi fito estrogenebi sinTezirdeba, 
romlebic Tavisi bunebiT qalis sasqeso hormonebis 
msgavsia. maTi zegavleniT ludis moyvarulebis umete-
soba wonaSi imatebs. maTi gavleniT kacis organizmSi 
testosteronis done mcirdeba.  
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4. faqtia, rom gadaWarbebuli araferi varga. maT 
Soris, arc gadametebuli varjiSi, radgan am dros SeiZ-
leba stresis gamomwvevi hormoni kortizoli dagrov-
des organizmSi da testosteronis xelaxali sinTezi 
daiTrgunos. 

ra SeiZleba gamoiwvios testosteronis raodeno-
bis Semcirebam?  

1. depresia; 2. uZiloba da xasiaTis xSiri cvlile-
ba; 3. kunTis masis Semcireba; 4. anemia; 5. kanis simSrale; 
6. Warbi wona; 7. gamravlebis funqciis daqveiTeba; 8. 
Zvlovani qsovilis simkvrivis Semcireba; 9. impotencia; 

Tumca, es yvelaferi ar aris. Sors wasuli formis 
SemTxvevaSi SeiZleba ganviTardes: gulis da filtvis 
ukmarisoba, Warbi wona da Saqriani diabeti, aTeros-
klerozi da a.S. 

testosteroni feromonebis sinTezSi monawile-
obs. swored amitom is sapirispiro sqesis yuradRebis 
mizidvazec aris pasuxismgebeli. amas adamianebi qvec-
nobier doneze aRiqvamen.  

ai, cxovelTa Soris ki feromonebi informaciis ga-
dacema-miRebis qimiuri saSualebebi da komunikaciis qi-
miuri safuZvlebia. dReisaTvis ramdenime aseuli fero-
monia gamoyofili. maTi meSveobiT cxovelebi gamoyofen 
da moniSnaven sacxovrebel da sanadiro teritorias, 
erTmaneTs mosalodneli safrTxis Sesaxeb afrTxile-
ben. feromonebis saSualebiT futkrebi erTmaneTs nek-
taris Sesagrovebeli mdelos mdebareobas atyobineben. 
mterze Tavdasxmisas ki agresiis feromons gamoyofen. 

testosteroni hormonia, romelic ususur XY 
kombinaciis mqone Canasaxs kacad ayalibebs, Tumca `ka-
coba~ kidev sxva fenomenia. daaxloebiT iseTi, nodar 
dumbaZe rom werda erTgan: 

`ar unda waxde, rac ar unda SegemTxves, kacoba ar 
unda dakargo. imitom rom, bolo erTia. kaci saflavze 
dadebuli qviT ki ar fasobs, aq datovebuli saxeliTa 
da suliT~. 
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RmerTebis sakvebi 

 
Cemnairebze amboben realistiao, RrublebSi su-

lac ar davfrinav. yovelTvis zustad vici, ra minda da 
ratom. Tumca, am Tvisebis fonze bavSvobidan gamous-
worebeli meocnebec var.  

maxsovs, studentobis dros universitetSi fexiT 
miwevda siaruli, transporti ar iyo da imitom. zam-
Tris susxian dilas, qarSi, wvimaSi Tu TovlSi Zalian 
energiulad mivabijebdi. gulSi gasamxneveblad vini 
puxis simReras vRiRinebdi. ai imas, vinc stumrad dila-
obiT daiareba, brZeni rom aris da paralelurad voc-
nebobdi. amasobaSi auditoriaSic Sevidodi, iq gayinu-
li kedlebi mxvdeboda da ocnebebic adgils formu-
lebs uTmobdnen.  

mgzavrobisas ocneba dRemde miyvars, Tumca zus-
tad vici, romeli axdeba da romeli ara.  

ai, exla saxalxod waviocnebeb, oRond es ocneba 
ver axdeba. mere ra... me mainc warmovidgen, rom inglis-
Si var, londonis erT patara ubanSi. es auxdeneli su-
lac ar aris, am ocnebaSi ararealuri mxolod is aris, 
rom 1843 welia... 

diax, iq var londonis erT patara ubanSi, Zalian 
lamazad mowyobil restoranSi. albaT ukve visadile, 
radgan xelSi faifuris Wiqa miWiravs da cxel Soko-
lads geaxlebiT. es namdvili Savi mware Sokoladia, wi-
waka `Cili~ aqvs damatebuli da mTel londonSi mxo-
lod aq dalevT. myari Sokoladis fila Tu arsebobs, 
warmodgenac ki ar aqvT. arc me vetyvi arafers, dae, 
TviTonve Seqmnan oTxi wlis Semdeg. 

Tumca, RmerTebis sakvebis, anu Sokoladis isto-
ria ufro adre iwyeba, jer kidev kortesidan. swored 
man 1528 wels samxreT amerikidan pirvelad gamoitana 
Sokoladis masala kakaos marcvlebi da espaneTSi Sei-
tana. bunebrivia, SemeZlo kortesis amalaSic warmo-
medgina Tavi, Tumca odnav damezara. aq, londonis res-
toranSi, Wiqa cxeli SokoladiT xelSi ukeTesad var. 
espanelebma maleve aRmoaCines Sokoladis sasargeblo 
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Tvisebebi da misi receptis gasaidumloebas Seecadnen. 
1590 wlidan Sokolads iseTi ingredientebi daemata, 
rogoric aris Tafli da Saqari. mogvianebiT misi arse-
boba sxva qveynebSic gamJRavnda, oRond mxolod xsnadi 
saxiT miirTmevdnen. 

yvelaferi kakaos marcvlebidan iwyeba. wiTeli na-
yofi mwifed iTvleba da specialurad gverdulad ale-
sili niCbiT moWrian. SigniT kakaos marcvlebia, Tumca 
TiToeul maTgans raRacnairi wvniani TeTri garsi ak-
ravs. am garsis Wama SeiZleba. ufro metic, adgilobri-
vebi mas bunebriv `M&M’s~-s uwodeben. is rom garsis Wa-
ma SeiZleboda, es maias tomebmac icodnen. SeiZleba ami-
tom kakaos nayofi maTTan fulis erTeuladac gamoiye-
neboda. veluri kulturidan kakaos moSinaureba ukve 
actekebis damsaxurebaa da SeiZleba iTqvas, rom Soko-
ladis gavrcelebasac swored maT Cauyares Tavisdau-
neburad safuZveli. 

nayofis mowyvetis Semdeg misi damuSavebis grZeli 
procesi iwyeba. Tu sent-lusis moinaxulebT, iq sakma-
od iafad specialurad TqvenTvis Sokolads Seqmnian. 
mTel procesSi, kakaos nayofis mowyvetidan Sokola-
dis masis formaSi Casxmamde, Tavad miiRebT monawileo-
bas. kakaos marcvlebis gasaprialeblad did qvabSic 
Tavadve icekvebT. odnav daiRlebiT, magram samagierod 
Tqveni xeliT Seqmnili absoluturad sufTa Sokola-
diT dajildovdebiT.  

 esec turistul saagentoebs Cemgan saCuqrad 
idea. gaakeTeT `Sokoladis turi~ sent-lusiSi. merwmu-
neT, bevri SokoladiWamia Caewereba. 

kakaos marcvlebi tristearins Seicavs (C57H110O6). 
trigliceridia, warmoidgineT samjer esTeris mole-
kula, romelSic stearinmJavas sami molekulidan Ti-
Toeuli glicerinis OH jgufs ukavSirdeba. 
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tristearini 

 
formulidanac Cans, rom wyalbadis atomebi Jangba-

dis atomebs uSualod ar ukavSirdeba. gamodis, rom es 
molekulebi wyalbaduri bmebis warmoqmnaSi ver miiReben 
monawileobas. swored amis gamo, cximi wyalSi ar ixsneba. 
cocxali organizmebisTvis es mniSvnelovania, radgan 
cximis gamorecxva organizmidan minimumamdea dayvanili 
da aucilebeli cximovani safari SenarCundeba.  

tristearini cxovelur cxims warmoadgens da ama-
ve dros (rogorc zemoTac aRvniSne), kakaos marcvle-
bis Semadgeneli nawilia. 

zogierTi Tanamedrove mwarmoebeli kakaos mar-
cvlebSi Semaval am cxims bostneulisgan miRebuli ze-
TiT anacvlebs. amgvar Sokolads namdvilTan araviTa-
ri saerTo ar aqvs. 

kidev erTi nivTiereba, rac kakaos marcvlebSi da 
Sesabamisad SokoladSi Sedis, es alkaloidi Teobromi-
nia da kofeinTan erTad 1,5%-s Seadgens. 

 Teobromini 
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TvisebebiT kofeins emsgavseba, odnav momwaro ge-
mo aqvs da didi raodenobiT momwamlavia. qimiuri bune-
biT susti fuZea. reaqciaSi Sedis, rogorc mJavebTan, 
aseve fuZeebTan.  

Teobromini Sokoladis sisufTavis dasadgeni er-
Tgvari indikatoric aris. rac ufro didi raodenobi-
Taa gamoyenebuli kakaos marcvlebi Sokoladis damza-
debisas, miT ufro met alkaloids Seicavs igi. Sesabami-
sad, yvelaze didi raodenobiT Teobromini Sav Soko-
ladSia. TeTri Sokoladi mas faqtiurad ar Seicavs. e.w. 
rZian Sokolads Sualeduri adgili uWiravs. Tu Soko-
ladi Savia da Teobromins mainc ar Seicavs, maSin is 
yalbia da Semcvleli esenciebiT aris damzadebuli. 

sistematuri gamoyenebisas (dReSi daaxloebiT 
1000mg) purinuli alkaloidebi -kofeini, Teobromini 
da Teofilini adamianSi damokidebulebas iwveven. isic 
unda iTqvas, rom Tiobromini Sxamia, Tumca adamianis-
Tvis is saSiSi ar aris. Sokoladi mas imdenad mcire ra-
odenobiT Seicavs, rom metabolizmSi ucbad gadamuSav-
deba. ai, cxovelebisTvis is saSiSia, maTi metabolizmi 
alkaloids nela gardaqmnis da misi dagrovebis da mo-
wamvlis albaTobac didia. gansakuTrebul saSiSroebas 
warmoadgens cxenebisTvis, ZaRlebisTvis, TuTiyuSebi-
sa da katebisTvis.  

is rom Sokoladi amave dros Zalian sasargebloc 
aris da e.w. bednierebis hormon serotoninis gamomuSave-
baSi gvexmareba, amas aq aRar davwer, es isedac cnobilia. 

kakao produqtebis garda, Sokoladis Semadgen-
lobaSi lecitinic gvxvdeba (mas rogorc emulgator  
E-322-s ise aRniSnaven). is Sokoladis erTgvarovan kon-
sistenciazea pasuxismgebeli. TviTon fosfolipidebis 
warmomadgenelia, mcenareul zeTSi Sedis da swored 
maTi hidrataciiT gamoiyofa. lecitini adamianis da 
cxovelebis organizmSic sinTezirdeba. kvlevebis Ta-
naxmad, Sokoladidan miRebuli lecitini organizmze 
uaryofiTad ar aisaxeba. 

Tumca, SeiZleba SokoladSi arc meti arc naklebi 
kadmiumi aRmoCndes. erTxel ukve davwere masze, mZime 
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metalia da niadagidan mcenareebs misi Sewovis midreki-
leba aqvT. es gansakuTrebiT Tambaqos foTlebs exeba 
da swored amitom nebismieri `sinatifis~ sigaretSic ki 
kadmiumi aris. rogorc, zogierT CanawerSia, is SeiZle-
ba SokoladSic iyos. oRond, es im niadagzea damokide-
buli, sadac kakaos xe izrdeba. garda amisa, Tanamedro-
ve teqnologiebi saboloo produqtSi am metalis maq-
simalurad Semcirebas uwyobs xels. 

me londonis erT wynar quCaze mdebare lamaz res-
toranSi var. albaT ukve visadile, radgan xelSi cxeli 
SokoladiT savse faifuris Wiqa miWiravs. ara, savse uk-
ve aRar aris, sanaxevrod damilevia kidec. viRimebi... 
etyoba gamoyofili serotonini tvinze ukve moqmedebs. 
vzivar da Cveulebrisamebr vocnebob.  

araferi madardebs, arc yoveldRiuri saqmeebi, 
arc is proeqtebi, romlebSic Cabmuli var, arc adamia-
nebis gulgriloba da arc is, rom Cemi qveyana jer kidev 
ver gamarTula welSi. es yvelaferi jer ar aris... jer 
mxolod 1843 welia... jer myari Sokoladic ki ar Seuq-
mniaT. arc me vityvi arafers, TviTonve moifiqreben 
oTxi wlis Semdeg. 
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misi udidebulesoba - yava 

 
dedas yoveli kviris bolos mixeil TumaniSvilis 

kinomsaxiobTa TeatrSi mivyavdi spektaklze. Tqven xom 
ar iciT ra bednieri viyavi. es bednierebis mwvervali 
iyo. oRond mTeli kvira kargad unda movqceuliyavi, 
mebejiTa, televizorisTvis zedmetad ar meyurebina 
da mokled kargi bavSvi vyofiliyavi. am yvelafers ise-
dac vakeTebdi, magram kviris bolos ori speqtaklis 
yureba Zalian didi damatebiTi stimuli iyo. 

erT saRamos erT moqmedebiani speqtakli `vefxvi~ 
SedarebiT adre dasrulda da dedam iqve megobarTan 
stumroba gadawyvita. es megobari didi xania misvlas 
isedac sTxovda da Tqva, zustad Sesaferisi droao. sa-
xeldaxelo sufra gagviSales da bolos Zalian lama-
zad gaformebul namcxvris naWrebs cxeli qafqafa ya-
vac Semoayoles. 

iseTi maTrobela surneli da kargi Sesaxedaoba 
hqonda, rom Tvalebi zed damrCa da maspinZelma dedas 
sTxova, modi ra erT Wiqas qeTisac movuduRebo. im xa-
nad sqeli grZeli nawnavi da `SColka~ mqonda. Tumca, am 
ukanasknels dRemde vatareb, aseTi davbadebulvar 
`SColkiani~. nawnavi ki moviWeri, rasac Zalian vnanob, 
magram kargi drosia. mokled, nawnavi win gadmovigde da 
Zalian sawyali saxiT SevaCerdi dedas. imanac xeli Caiq-
nia, kargi dalios erTi Wiqao. es CemTvis pirveli fin-
jani yava iyo da mas Semdeg daiwyo...  

erTxel kvlav stumrad viyaviT, oRond sxva ojax-
Si. maspinZeli Zalian mxiaruli da xumara qali iyo da 
Tan zogjer yavaSi marCielobiTac irTobda Tavs. yava 
momarTva da miTxra, ase da ase amoabrune da vnaxoT, 
SigniT ra daixatebao. bavSvis gabriyvebas kidev raRa 
undoda da mec saguldagulod Sevasrule misi miTiTe-
ba. klasSi erTi abezari biWi myavda gadakidebuli. zus-
tad Cems ukan ijda da Cems nawnavs Zalian emtereboda. 
zogjer mec pasuxs vubrunebdi. erTxel yurSic ki 
vwvdi da mTeli ZaliT Cemsken movqaCe. niric ki ar Seic-
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vala, awiTlebuli saxiT Semcqeroda. isev me davixie 
ukan, radgan aSkarad gavigone misi yuris fxriwinis xma 
da vifiqre, ar avaxio da SarSi ar gavexve Tqo. am xuli-
gan biWs dedamac ara erTxel misca SeniSvna da Turme 
Tavis megobarTanac dauCivlia. hoda, rodesac dedas 
megobarma Cems mier daleul yavis WiqaSi Caixeda, arc 
meti arc naklebi, es Cemi klaseli biWi `daxvda~ Sig. 
maxsovs, rogor gamabzriala, vifiqre, ra meSveleba, Wi-
qaSic es zis Tqo. yavis Zliereba ki virwmune, Tan ugem-
rielesi iyo da Turme `ramxela informacias itevda~. 

axla dReSi sam Wiqas vsvam da isic imitom, rom me-
tis uflebas Tavs ar vaZlev. raRacnairi ritualiviT 
aris. Tan gsiamovnebs, Tan TiTqos gamxnevebs da Tan 
Tavs imSvideb, aba ra aris dReSi sami Wiqa? araferi, 
sruliad araferi. am cxovrebaSi yvelaferi Sedarebi-
Tia da balzakis dRiur ocdacamet WiqasTan SedarebiT, 
merwmuneT, marTlac araferia.  

erTi legendis Tanaxmad yavis istoria Seix omari-
dan iwyeba. Tavisi drois erT-erTi pativcemuli eqimi 
yofila. axal-axal wamlebs igonebda. erTxelac misi 
yuradReba yavis mware gemos nayofma miiqcia. xalxs Ta-
vis tkivilis da kuW-nawlavis traqtis ukeT muSaobis-
Tvis uniSnavda. TviTonac miirTmevda Turme, oRond 
samkurnalod ki ara, siamovnebisTvis. ambavi saswauli 
sasmelis Sesaxeb nela, magram mainc gavrcelda. warmo-
idgineT, maSin feisbuqis msgavsi socialuri qseli rom 
yofiliyo, Seixi omari erT statuss dadebda da morCa 
yvelas yvelaferi ecodineboda. mTeli ori saukunis 
ganmavlobaSi yava mxolod arabeTSi xarobda da sxva 
qveynebSi kargad gamSrali da moxaluli marcvali ga-
dioda. amas Tavisi mizezi hqonda, sxvagan yavis mar-
cvals ar unda exara. Tumca, mouxerxebeli araferia da 
yavis plantaciebi jer holandiaSi, Semdeg Sri-lankasa 
da indoneziaSi gamoCnda. 

rac me Seixze movyevi, es legendaa. aseTi legende-
bi mravladaa da romelia marTali, aravin icis. ubra-
lod, me es versia momewona da amitomac, swored masze 
giambeT.  
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evropaSi yavis triumfi meCvidmete saukunidan iw-
yeba. am triumfma Rrmad Caafiqra ludis mxarSvelebi 
da meRvineebi. seriozuli konkurenti dainaxes masSi da 
kargi ZRvenis fasad samRvdeloebis da eqimebis nawils 
yava jer `araqristianul~, Semdeg ki ukve `sasikvdilo~ 
sasmeladac gamoacxadebines.  

sxvaTa Soris, janmrTelobaze yavis gavlenaze 
dRemde kamaToben. internet sivrceSi aTas informaci-
as waawydebiT. erTni amtkiceben, rom yava Zalian mavnea, 
meore mxare ki argumentebis mTel kaskads iSveliebs 
misi sikeTis Sesaxeb. dRes amis Sesaxeb arafers davwer. 
dae, amaze eqimebma weron. mxolod imas vityvi, rom ga-
dametebuli araferi varga da maT Soris arc yava. yavas 
dRes mxolod qimiurad ganvixilav. rasac maSinve gai-
fiqrebT, is aris, rom yava kofeins Seicavs. kofeini 
frangma qimikosma rungem 1819 wels yavis eqstraqtidan 
gamoyo. 1906 wels ingliselma qimikosma jorj kon-
stant vaSingtonma yuradReba miaqcia, rom misi ver-
cxlis yavis saxarSis kedlebze yavis fxvnili rCeboda. 
swored maSin ifiqra, xom SeiZleba Sevqmna iseTi yava, 
romlis momzadebac WiqaSi momentalurad iqneba SesaZ-
lebelio. ase Seiqmna pirveli xsnadi yava. 

kofeinze vwerdi, alkaloidia. ara mxolod yavis 
marcvlebSi, Savi Cais foTlebSic moipoveba. qsantinis 
warmoebuli gaxlavT da im SardmJavas `enaTesaveba~, 
karl Seelem rom aRmoaCna 1776 wels. sufTa kofeini 
mwklarte gemos mqone, TeTri fxvnilia. kargad ixsneba 
qloroformSi da cudad civ wyalsa da eTanolSi. cxel 
wyalSi misi xsnadoba matulobs. kofeinis jgufSi aseve 
Sedis Teobromini (Sokoladidan xom gaxsovT) da Teo-
filini. veleri, libixi, baieri, fiSeri is qimikosebi 
arian, vinc SardmJavas da alkaloidebis jgufis Seswav-
las didi dro dauTmes. 

 qimiuri gziT kofeins SardmJavadan asinTezire-
ben. Tumca, misi miReba Teobrominis da Teofilinis me-
TilirebiTac SesaZlebelia. 
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    qsanTini                        SardmJava                        kofeini 

 
kofeini centraluri nervuli sistemis stimula-

toria, koronalur sisxlZarRvebsac afarTovebs da 
gulis muSaobas aCqarebs. kofeinis jgufSi Semavali 
alkaloidebis fiziologiuri aqtiurobis meqanizmi 
ferment fosfodiesTerazas daTrgunvasTan da Sida-
ujreduli mediatoris cikluri AMP-s (adenozin mo-
nofosfati) dagrovebasTan aris dakavSirebuli. es uka-
naskneli ki ATP-is (adenozin trifosfatis) winamorbe-
dia. gamodis, rom swored kofeini iwyebs moqmedebas 
ATP-is msgavsad. sxvaTa Soris, maTi struqturebi Zali-
an msgavsia. orive maTgani Seicavs or heterociklur 
birTvs. 

iseve rogorc sxva purinuli alkaloidebi, mureq-
sidTan kofeini dadebiT reaqcias gvaZlevs. nesleris 
reaqtivTan (kaliumis tetraiodomerkurat hidratis 
tute xsnari) gacxelebiT ki muqi wiTeli Seferilobis 
naleqs warmoqmnis. imave pirobebSi Teobromini Ria ya-
visfer Seferilobas aviTarebs. 

1903 wels saocari ambavi moxda. erT germanel me-
warmes gemiT sxva qveyanaSi gasayidad yava gadahqonda. 
gemi saSinel StormSi moxvda. yavis mTliani partia das-
velda. is ki ara, gemis qveda nawili yaviT savse tomre-
bianad mTlianad wyalSi iyo. yavis gadarCenaze yvelam 
xeli Caiqnia, Tumca mewarmem mainc gadawyvita, rom ya-
vis marcvlebi jer gaerecxa (zRvis wyali moecilebina), 
gaeSro da moexala. rodesac mza produqti gasinjes, 
aRmoCnda, rom gemoTi cudi sulac ar iyo, Tumca mato-
nizirebeli moqmedeba odnav daekarga. mixvdiT albaT, 
saiTkenac mimyavs saubari, ase aRmoCnda, rom yava SeiZ-
leba ukofeinoc iyos. dReisTvis yavidan kofeinis mo-
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cilebis asamde teqnologiuri meTodi arsebobs, Tumca 
moyolas, bunebrivia ar vapireb. 

werilis dasawyisSi vTqvi, yavas mxolod qimiuri 
kuTxiT ganvixilav, mis av-kargianobaze eqimebma isub-
ron Tqo. Tumca, miuxedavad imisa, rom Cemi sayvareli 
sasmelia, ramdenime uaryofiTi faqti mainc unda vTqva.  

maS ase, Tu kofeinis Semcvel yavas zedmeti raode-
nobiT mivirTmevT, masSi arsebuli kofeini: 

a) Trgunavs Tiaminis (B1 vitaminis) gaaqtiurebas. 
metabolurad pasiuri vitamini ki gind yofila da gin-
da ara;  

b) yavis da alkoholis erTdroulad mirTmevisas, 
sisxlSi dabali simkvrivis (`boroti~) qolesterinis 
donis awevis albaToba matulobs; 

g) kofeins kalciumi gamoaqvs organizmidan; ami-
tom, me xaWos, yvels da rZes mudmivad viyeneb. aba, gamo-
tanil kalciums Sevseba xom unda. 

d) kofeinis zedmeti raodenoba organizmis gauw-
yloebas iwvevs. swored amitom, dReSi 2 litr wyals 
vsvam. 

balzaki guliT gardaicvala. boroti enebi wer-
dnen, sul im ocdacameti Wiqa yavis gamoo. Tumca, me 
kvlav Tavs vimSvideb, Cemze ufrosi iyo, guli susti 
hqonda da warmogidgeniaT, dReSi ocdacamet Wiqa yavas 
svamda. me kidev, jer masze gacilebiT axalgazrda var, 
guli janmrTeli maqvs da sul sam Wiqas vsvam. ra aris 
sami Wiqa? araferi 
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ambavi aliaqoTisa limonTa samefoSi  

xaxvis gamo, rom atyda... 

 
amas winad saocari ambavi gadamxda Tavs (gamogoni-

li ar gegonoT, namdvilad SememTxva). imdenad uCveu-
lo, rom arc ki vici gavicino (simwriT?) Tu mewyinos.  

saqme ki ase iyo. erTi kolega profesori mestum-
ra, miTxra Tqveni video leqciebi movismine da Tanam-
Sromloba msurs TqvenTano. TanamSromlobisTvis yo-
velTvis mzad var da vupasuxe gismenT batono Tqo.  

dietis amocanis amoxsna minda TqvenTan erTado. 
Tan amixsna, rom msgavsi meTodikiT kaloriebs da sa-
sargeblo nivTierebebis dRiur normas jer kidev Zve-
li berZnebi iTvlidnen Turme. Semdeg, 40 da 60-ian 
wlebSi amerikel mecnierebs igive gaukeTebiaT da ager 
axla Cvenc imave gza unda gagvevlo, oRond saqarTve-
los da 21-e saukunis realobidan gamomdinare.  

SevqmeniT produqtebis grZeli sia, sadac TiToe-
uli produqtis Semadgenloba unda Camewera, dawyebu-
li Seucvleli aminomJavebiT da vitaminebiT da minera-
lebiT damTavrebuli. Semdeg kolega amas ukve maTema-
tikurad daiTvlida. 

me da Cemma kolegam odnav vikamaTeT kidec. magali-
Tad, me siidan CurCxela, fafebi da wvenebi amoviRe. es ki 
mas sulac ar moewona. Tumca, Cemi mainc gavitane, avux-
seni, rom nigozi, yurZeni da xorbali (fqvili) siaSi iyo 
da Zafis Wama kidev ar SeiZleboda. rom xili gvqonda da 
calke wvenebi saWiro aRar iyo da a.S. isic ramdenjerme 
Sevaxsene, rom qimikosi viyavi da ara eqimi dietologi. 
vimuSave bevri (sabralo Cemi Tvalebi) da bolos kole-
gam werili momwera. mSvenivrad SegivsiaT siao, exla uk-
ve vici Cemi Svilebi (mravalSviliania) swored rogor 
gamovkveboo. aRmoCnda, rom bolo Svilebi mcire asakis 
yavda da albaT es wvenebi, fafebi da CurCxela maTTvis 
ainteresebda, me kidev siidan amovuyare.  

mas Semdeg mis Sesaxeb aRaraferi msmenia... 
xaxvze mTxova gansakuTrebiT, kargad mimixedeo. ar 

vici, etyoba uyvars Zalian. Tumca, am siyvarulSi mxo-
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lod Sevaqeb, radgan es bostneuli Cvens yuradRebas nam-
dvilad imsaxurebs. radgan siis Sevseba xaxviT daviwye, 
avdgebi da am Cems Segrovebul informacias (amjerad 
xaxvze) Tqven gagiziarebT. aba, mxolod erTi adamianis 
Svilebma ratom unda isargeblon swori kvebiT. 

erTi ojaxi iyo, isic mravalSviliani. mamas Cipo-
lone erqva, rva Svili yavda: Cipolino, Cipoleto, Ci-
poloCa, CipoluCa da ra vici kidev... aRar maxsovs. ise 
ki mSvenieri saxelebia xaxvis ojaxisTvis. kargebi iy-
vnen, oRond ai, rogorc xdeba xolme, cxovrebaSi ar 
umarTlebdaT. ras izam, sadac xaxvia, iq cremlebia. 

ufro metic, xaxvis Wama mdabioobis niSanic iyo. 
mxolod mdabio Tu SeWamda xaxvs da mere misi surneliT 
xalxSi gamovidoda. 

xaxvis ojaxi gareubanSi patara miwurSi cxovrob-
da da bunebrivia xaxvis surnelsac afrqvevda. yvela 
eridebodaT. didgvarovani limonebi da forToxlebi 
cxvirsac ubzuebdnen da warmoidgineT mefis sasaxleSi 
ra aliaqoTi atydeboda, roca erT dResac princma li-
monma gareubnis monaxuleba gadawyvita.  

-ra uxerxuliao, Tavs iqnevdnen citrusebi, iqau-
roba xaxvis suniTaa gabruebuli da princs SeiZleba 
gulic gauxdes cudado. mrCevelma limonma Tqva, ja-
riskacebi gavgzavnoT da yvelas sunamo apkurono. su-
namos Semadgenloba aseTi iyo: iis esencia, yvavilTa 
nakrebi da vardis wyali. 

icaniT albaT, jani rodaris keTili zRapari xax-
visTava biWuna-Cipolinoze. am zRaparSi kidev erTi 
warmomadgenelia xaxvisebrTa ojaxidan-biZia prasi, 
romelic profesor msxalTan mebostned muSaobda. er-
Txelac Cipolinos guli gadauSala, Cemi didi ulvaSe-
bis gamo, sakuTari colic ki abuCad migdebso. rodesac 
sarecxs garecxavs, aivanze msvams, ulvaSebs gamigre-
xavs da yvelafers zed aSrobso. 

mokled, xaxvis Wama da Semdeg seirnoba ar SeiZle-
ba. Tumca, Zalian sasargebloa da Cumad, TqvenTvis Se-
giZliaT miirTvaT kidec. 
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erTi Zveli megobari myavs. safrangeTSi grafinia 
karolin de loRJeRilis sazafxulo skolaSi viyaviT 
erTad. samedicino universitetis studenti iyo. grafi-
nias cixe-koSkSi vcxovrobdiT, romelic burbanseebis 
saxeliT iyo cnobili da savse iyo RamurebiT. isini ise 
laRad grZnobdnen Tavs grZel derefnebSi, rom Cems aR-
SfoTebul yvirils araviTar yuradRebas ar aqcevdnen. 

erT saRamos yvelaze Tamami Ramura TmebSi Camaf-
rinda. zizRisa da SiSisgan yvelaferi gadamaviwyda da 
kedels minarcxebuli Ramura usulod daeca Zirs. miSi-
kos ki Ramura sasikvdilod daenana. civi wylis Wavls 
miuSvira da gulis masaJi Cautara. Ramuram amoisunTqa, 
Tvali gaaxila da sibneleSi gauCinarda. maSinve xma ga-
varda momaval eqimze, romelmac Ramura ~gaacocxla”. 
ulocavdnen, exla rom es SeZeli, mere raRas izamo. is 
ki eSmakurad iRimeboda. ra Tqma unda, yvelam ar icoda, 
rom Ramurebs gansacdelis Jams Tavis momkvdaruneba 
sCveviaT. 

 hoda, swored miSikom gamimxila, rogor amzadebda 
bavSvobaSi xaxvisgan uxilav melans. xaxvs danayavT da 
gawuravT. miRebuli ufero siTxe ukve melania. dawe-
reT saidumlo werili da adresati gaafrTxileT, fur-
celi gaauTovos. swored gauTovebis Sedegad gacxele-
bul furcelze gamoCndeba dawerili teqsti. es ise, sa-
xaliso cda bavSvebisTvis. odnav mozrdilebisTvis ki 
ufro seriozuli ram-gamoyaviT xaxvisgan nukleinis 
mJava-dnm. 

saSualo zomis kangaclili xaxvi mcire zomis naW-
rebad daWeriT. plastmasis did WiqaSi moaTavseT da 
erTi sufris kovzi marili daamateT. es narevi faifu-
ris rodinSi energiulad dasriseT. miRebul masas mas-
ze orjer meti moculobis wyali da 3-4 wveTi WurWlis 
sarecxi siTxe SeurieT. kargad aurieT da daayovneT 10 
wuTi. yavis filtri plastmasis sxva did WiqaSi samag-
rebiT daamagreT (filtris bolo ar unda edebodes Wi-
qis fskers. filtri wyliT danameT). 10 wuTis Semdeg na-
revi gadaitaneT filtrSi. gafiltrul siTxes daama-
teT 2-3 wveTi Txevadi gamrecxi saSualeba da frTxi-
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lad mourieT. gaaCereT 5 wuTi. SeavseT patara plas-
tmasis Wiqis erTi mesamedi gafiltruli xsnariT da Za-
lian frTxilad Txel fenad daasxiT eTanoli. daakvir-
diT, rogor gamoileqeba dnm eTanolSi. misi napirebi 
erTmaneTs miekvreba da `lorwos~ magvari gaxdeba, ro-
melic nel-nela moculobaSi gaizrdeba. Cxiris daxma-
rebiT blanti dnm frTxilad amoiReT. Cxiri TiTebs So-
ris daatrialeT, rom dnm zed daexvios. frTxilad da-
deT dnm filtris qaRaldze, raTa eTanoli mocildes. 
moaTavseT petris jamSi da gaaSreT. 

ras Seicavs xaxvi, garda im fitoncidebisa, romle-
bic tkivilis gamomwvev baqteriebs anadgureben. 

100 grami xaxvis qimiuri Semadgenloba aseTia: ci-
la-1,4g; wyali-86g; glukoza-8,2g; fruqtoza-0,7g; vita-
minebi: E -3,2g; PP-1g; B1-0,4 g; B2-0,1g; B6-0,2g; B9-23mkg; H-
20mkg; elementebi: Ca-52mg; K-330mg; Na-20mg; 130-130mg;    
Co-5mkg;   Fe-3,6mg;  Cu-450mkg;   Zn-4,3mg;  S-88mg; P-430mg;  
I2-6 mkg; F-45mkg; 

axla ki xaxvis Semadgenloba gavaanalizoT. axal-
gazrdobis vitamini , romelic Tvalis badurasac icavs 
da eriTrocitebis membranas zeJanguri daJangvisgan. 
oRond, raime cximianis miyoleba ar daiviwyoT, es vita-
mini mainc cximSi xsnadia da wvril nawlavSi mis Sewovas 
cximi esaWiroeba. vitamini -uZilobisgan dagicavT da 
nervuli sistemis wynar mdgomareobaSi SenarCunebas 
Seuwyobs xels.  jgufis vitaminebi Tqvens epidermiss, 
lorwovan garss da nervul sistemas daicavs. rac mTa-
varia, maTi umetesoba metabolizmSi monawileobs. swo-
ri metabolizmi ki janmrTelobis sawindaria. kaliumi 
da natriumi membranul transports esaWiroeba. kalci-
umi Zvlovani sistemis, frCxilebis da kbilis minanqris 
simagres. oRond, am SemTxvevaSi mTlad xaxvis imedad nu 
darCebiT da rZis produqtebi miaSveleT. rZidan  vita-
minsac miiRebT, romelic sisxlidan qsovilSi kalciu-
mis transportisTvisaa aucilebeli. kobalti kobala-
minis SemadgenlobaSi Sedis, rac niSnavs, rom megalob-
lasturi anemia ar dagvemuqreba. rkina, Cemze ukeT 
iciT, rom hemoglobinis nawilia. spilenZi mitoqon-
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driebSi arsebul sunTqviT jaWvs esaWiroeba, TuTia ki-
dev, metal damokidebul cilebs da a.S. dausruleblad 
SemiZlia davwero. 

yvelaferi zemoT Tqmuli niSnavs, rom xaxvi Zali-
an sasargebloa. aucileblad unda mivirTvaT, oRond 
frTxilad, sxvebisTvis SeumCnevlad.  

dawera gamomrCa, princ limons qveSevrdomTa Za-
lisxmevis miuxedavad, xaxvis surneli mainc ugrZvnia 
da ise aRSfoTebula, pawawina fexebi sul aqeT-iqeT uq-
nevia. mis gvirgvinze damagrebul zanzalaks ki imdeni 
uwkrialia, yvelas yurTasmena wauRia.  

axla warmoidgineT, xaxvmirTmeulebs Cvenc, rom 
sadme princi limoni gadagveyaros... mere? sad mivdi-
varT?... 
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kentavri londonSi 

 
„kentavri londonSi“ - fabian krameris kvlevis sa-

xelwodebaa. fabiani manCesterSi qimiis istoriis kon-
gresze gavicani, germaneli mkvlevaria. 2013 wlis axal-
gazrda stipendiatebis gamarjvebul naSromTa sesiaze 
Sevedi da Cems amoCemebul adgilze movkalaTdi. amoCe-
mebuli adgili niSnavs, rom aucileblad magida da ska-
mi kedelTan unda idges. me gverdulad unda vijde da 
kedels veyrdnobode. sxeuli moSvebuli unda mqondes 
da win aravin mefarebodes. uaxloesi ori saaTis gan-
mavlobaSi TiTqos jibrze, erTmaneTze saintereso se-
siebi iyo paralelurad dagegmili. kidev erTxel, ukve 
bolojer Cavayole mzera kongresis programas da sa-
boloo gadawyvetileba miviRe- axalgazrda stipendi-
atTa naSromebis prezentacias daveswrebi.  

ase aRmovCndi roskos korpusis meore sarTulze. 
`Cemi~ adgili movZebne da cota xanSi gulma axla mezo-
beli sesiisken gamiwia. vifiqre, aba vnaxav iq raRa xdeba 
Tqo. Cems TavTan ukve xelCarTuli bZola mqonda gamar-
Tuli. gasvla mindoda, Signidan kidev viRac mikiJineb-
da-ijeqi, sadac zixaro. is-is iyo gabrazebas vapirebdi, 
bolos da bolos Sen viRa xar, maqedan Cemze rom mbrZa-
neblob-Tqo da sesiis wamyvanma gamoacxada: fabian kra-
meri, `kentavri londonSi~.  

hm, kentavri... sainteresoa... 
londonSi xma gavrcelda... cocxali kentavri ga-

moCndao... ara, marTla ki ar gamoCnda (Tumca, vin icis), 
es 1751 wels giotingenis universitetSi Sveicarelma 
fiziologma albrext fon galerma sasamarTlo medi-
cinaSi aseTi SesavliT daiwyo Tavisi leqciebis seria. 
xedavT ra xdeba, maSinac igive problemebi yofila, rac 
exla. ara, ar ifiqroT, TiTqos imas gimtkicebdeT, rom 
an maSin an exla kentavrebi darbian quCaSi. me imis Tqma 
msurs, rom studentebis (da savaraudoT moswavleebis) 
motivaciaze muSaoba, maSinac saWiro yofila da ager 
fon galeri amas kentavris meSveobiT cdilobda. mogvi-
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anebiT isic gairkva, rom am kentavrs manfredi erqva da 
`jenTlmenebisTvis~ gankuTvnili 1751 wlis Jurnalis 
aprilis nomris garekanzec yofila gamosaxuli. ken-
tavrebze bevri miTi msmenia da isic gamigia, cota ve-
luri, arasando arsebebi iyvneno. fabianma ki Tavis pre-
zentaciaSi zemoxsenebuli Jurnalidan manfredis su-
raTi gvaCvena da is sruliad sxvagvari iyo. daxvewili, 
odnav sevdiani saxe da Zalian metyveli Tvalebi hqon-
da. pirdapir getyviT simpaTias imsaxurebda. imave leq-
ciaze fon galers isic uTqvams, TiTqos tiberiusis 
dros egvipteSi aseve cxovrobda cocxali kentavri da 
misTvis, rogorc mecnierisTvis misi fiziologia sain-
tereso yofila. 

fabianma Tavis prezentaciaSi 1437 wliT daTari-
Rebuli orfexiani kentavrebis Canaxati graviurebic 
warmoadgina, sadac maT adamianis msgavsi xelebi hqon-
daT. Semdeg ki lorenco beninis mier kentavris odnav 
gviandeli Canaxatebi, eqvsi kiduriT, saidanac ori ru-
dimenti iyo. bolos ki isic naTeli gaxda, rom manfredi 
londonSi ase Tavis nebaze ki ar daseirnobda, patroni 
yolia, romelic mas xalxs aCvenebda da amiT sargebel-
sac naxulobda. albaT, amitom Tu qonda manfreds naR-
vliani Tvalebi.  

sabolood, sakiTxi imis Sesaxeb, saidan modioda 
xmebi londonSi kentavris gamoCenaze, kvlevis erT-er-
Ti mniSvnelovani nawili iyo. kiTxva ase idga, jer mec-
nierma ixumra da Semdeg JurnalSic dabeWdes, Tu piri-
qiT mecnierma gamoiyena legenda satiruli Jurnali-
dan. Tumca, fon galeri Tavissave publikaciaSi mon-
strebis sam jgufze werda. isini mas fiziologiuri da 
bioqimiuri kuTxiT ainteresebdnen da ubralod msje-
lobda, es monstrebi legendebidan marTlac rom ga-
cocxlebuliyvnen, rogori fiziologia eqnebodaT. 
sxvaTa Soris, am mimdinareobas saxelic ki gamouZebnes 
- `monstrebi mecnierebaSi~. 

mixvdiT albaT, prezentacia istoriuli kuTxiT 
iyo warmodgenili da sakmaod saintereso da sasiamovno 
mosasmeni gaxldaT. arsebuli Tu ararsebuli kentavri 
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manfredic momewona. imdenad momewona, rom fon gale-
ris msgavsad mec Cems werilSi motivaciisTvis gamovi-
yene da Tu am werils kvlavac kiTxulobT, Canafiqri 
warmatebiT ganmixorcielebia. 

kentavr manfreds, rogorc Cans, inteleqtic qon-
da. Turme, grZel Rameebs centavris Tanavarskvlave-
dis yurebaSi atarebda. uyurebda da ocnebobda. albaT, 
Tavisuflebaze... Tavisufleba ki kentavrebs uyvardaT. 
berZnul miTologiaSi velur arsebebad xasiaTdebian. 
naxevrad adamianebi, naxevrad cxenebi mTebsa da tyeeb-
Si binadrobdnen. aresis vaJis iqsionis STamomavalni 
iyvnen da Tita-TalasSi cxovrobdnen. xorciT ikvebe-
bodnen da alkoholzec ar ambobdnen uars. mezobel 
lapiTebTan mudmivi omi hqondaT. omis mizezi ki, ro-
gorc xSirad xdeba xolme, qali iyo. lapiTebis qalebi 
gansacvifreblad lamazebi yofilan da kentavrebic 
maT TavisTvis itacebdnen. lapiTebs es bunebrivia ar 
moswondaT da idga ase mudmivi oromtriali.  

erTxel lapiTebs Sesarigebeli Jesti gadaudgavT 
da kentavrebi qorwilSi miuwveviaT. Tumca, velur bu-
nebas da alkohols Tavisi gautania da kentavrebsac 
bolos mTeli saqorwino sufra auyiravebiaT. es legen-
da ki Tavis droze rubensis STagonebis wyaro gamxdara.  

kentavrisTvis, cxenis ar iyos, mTavari kunTovani 
masaa. simarTle giTxraT, CvenTvis, adamianebisTvis 
kunTs aranaklebi mniSvneloba aqvs. ConCxis muskula-
tura da Sinagani organoebis gluvi kunTebi Cveni sxeu-
lis masis 40%-s Seadgenen. adamianis da cxovelis kunTi 
or sxvadasxva meqanikur funqcias asrulebs. aqtiurad 
ikumSeba, rasac nivTierebaTa cvlis gaZliereba da me-
qanikuri muSaobis Sesruleba axlavs Tan. meore ki pasi-
uri moqmedebaa. is ar aris dakavSirebuli energiis xar-
jvasTan. kunTovani qsovili 72-80% wyals da 20-28% 
mSral naSTs Seicavs. mSrali naSTis ZiriTad masas ci-
lebi Seadgenen. erT-erTi maTgani cila miozinia. mio-
fibrilebis ZiriTadi Semadgeneli nawilia. miozinis 
xsnars maRali siblante axasiaTebs. miozini Slis ATP-s 
(adenozin tri fosfats) ADF-is (adenozin di fosfats) 



 192 

da fosformJavas naSTis warmoqmniT. am fermentuli 
reaqciis dros gamonTavisuflebuli qimiuri energia 
SekumSvadi kunTis meqanikur energiaSi gadadis. Tavis 
mxriv ATP-is moqmedebiT miozinis fizikuri mdgomare-
oba icvleba da misi elastikuroba matulobs. miozini 
kalciumis da magniumis ionebs ikavSirebs. kalciumis 
ioni miozinis fermentuli aqtivatoria. miozini oTxi 
polipeptiduri jaWvisgan Sedgeba. 

Semdegi cila aqtinia, romelic erTmaneTisgan fi-
zikur-qimiuri TvisebebiT gansxvavebul or agregatul 
mdgomareobaSi gvxvdeba. erTi maTgani adviladmoZravi 
siTxea, meore ki labismagvaria, romelic iolad gada-
dis gelidan zolSi da piriqiT. es ukanaskneli advilad 
uerTdeba miozins aqtomiozinis kompleqsis warmoq-
mniT. mosvenebuli kunTis fibrilebSi aqtini da miozi-
ni sxvadasxva ubnebSia lokalizebuli da sxvadasxva di-
ametris mqone uwvrilesi Zafebis or sistemas warmoq-
mnis. aqtinis da miozinis es Zafebi augznebel kunTebSi 
mxolod nawilobriv Sedian erTmaneTSi. kunTis Sekum-
Svis dros ki Zafebis erTi sistema SeaRwevs meoreSi, 
rac kunTis SekumSvas udevs safuZvlad. 

kunTis dabalmolekuluri azotSemcveli nivTie-
rebebidan aucileblad unda iTqvas kreatinze. kunTSi 
gvxvdeba rogorc Tavisufali, ise kreatinfosfatis 
saxiT. yovelTvis metia iseT kunTSi, romelsac xan-
grZlivad SekumSvis unari gaaCnia. sxvaTa Soris, qalis 
kunTTan SedarebT kacis kunTebSi kreatini ufro me-
tia. aseve, misi raodenoba ufro metia navarjiSebi ada-
mianis kunTSi. kreatinis biosinTezi kunTSi sami amin-
mJavasgan xdeba: glikokoli, meTionini da arginini. Ta-
visufali aminmJavebidan kunTSi aRsaniSnavia glutami-
nis mJava da misi amidi. 

kunTis uazoto eqstraqtul nivTierebebs gliko-
geni miekuTvneba. glikogeni cxoveluri saxamebelia da 
rTul naxSirwyals warmoadgens. misi daSliT glukoza 
Tavisufldeba, romelic energias gamoimuSavebs. gli-
kogenis samarago adgili RviZlia, Tumca kunTSic aris 
garkveuli raodenoba. aq asevea, rZemJava, cximebi, qo-
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lesterini da mineraluri marilebi. glikogenis Sem-
cveloba kunTSi 0,3-3%-is farglebSi meryeobs. misi ra-
odenoba kunTis funqcionalur mdgomareobazea damo-
kidebuli. daqancul kunTSi glikogeni mTlianad amo-
wurulia. 

cximi da qolesterini kunTSi yovelTvis gvxvdeba. 
neitraluri cximis Semcveloba kunTSi 1%-ia. SimSilis 
dros misi raodenoba mkveTrad cvalebadobs. 

araorganuli nivTierebebidan kunTSi gvxvdeba: 
kaliumi, natriumi, magniumi, kalciumi, rkina. kaliumi 
kunTovani boWkos SigniT gvxvdeba, natriumi ujredSo-
ris sivrceSia ganawilebuli. mineralur nivTierebaTa 
saerTo Semcveloba kunTSi 1-1,5%-ia. 

kentavrebi Zalian swrafad darbodnen, cxenebic 
swrafad darbian. Cvenc, adamianebsac ara gviSavs, roca 
gvsurs gaviqceviT. ra xdeba kunTis SekumSvis da dat-
virTvis dros? 

kunTis SekumSvisas muSaoba sruldeba da ujredSi 
qimiuri energia meqanikurSi gadadis. SekumSvisTvis sa-
Wiro energiis pirveladi wyaro ATP-Si akumulirebuli 
energiaa. kunTovani muSaobisas ATP-is ganuwyveteli 
xarjva da resinTezi xdeba. 

maxsovs bavSvobaSi saxlSi lamfa gvqonda, romlis 
sadgamic brinjaoSi gamoqandakebuli kentavri iyo. 
xelSi CiraRdani eWira da Zalian gamWoli, mkacri mzera 
hqonda. ise cocxlad iyo gamoqandakebuli, rom gancda 
mrCeboda, TiTqos mudmivad makvirdeboda da Tvals ma-
devnebda. amitom, yovelTvis ridiT Cavuvlidi xolme. 
axla es lamfa aRar gvaqvs, ar maxsovs ra daemarTa, vin-
mes vusaxsovreT, Tu sxva nivTebis msgavsad mamas sik-
vdilis Semdeg gaiyida. kentavris dakunTuli, narbeni 
sxeuli ki maxsovs.  

cxenis weli modis... mis Rones, keTil Tvalebs da 
SemarTebas gisurvebT... 
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