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Əziz məktəbli !

Bu dərslik sizə Azərbaycan dövləti tərəfindən bir dərs ilində istifadə 

üçün verilir.  O, dərs ili müddətində nəzərdə tutulmuş bilikləri qazanmaq üçün 

sizə etibarlı dost və yardımçı olacaq. 

İnanırıq ki, siz də bu dərsliyə məhəbbətlə yanaşacaq, onu 

zədələnmələrdən qoruyacaq, təmiz və səliqəli saxlayacaqsınız ki, növbəti dərs 

ilində digər məktəbli yoldaşınız  ondan sizin kimi rahat istifadə edə bilsin. 

Sizə təhsildə uğurlar arzulayırıq!
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gaecaniT saxelmZRvanelos

axsna
xdeba axali Temis axsna.

Tavis pirveli gverdi

warmodgenilia sainte-
reso cnobebi mecnie-
rebis, bunebis an teq-
nologiis istoriidan. 
am gverdze mocemuli 
kiTxvebi dagexmarebaT 
winare codnis gaxsene-
basa da Tavis Temati-
kasTan mis dakavSire-
baSi. am nawilis masala 
ayalibebs sawyis war-
modgenas TavSi Sesas-
wavl Temebze.

am TavSi gaigebT
CamoTvlilia codna 
da unarebi, romelTa 
SeZena am Tavis Seswav-
lis safuZvelze xde-
ba.

ifiqre    imsjele   gaaziare
aq warmodgenili kiTxva gamiznulia mofiqrebisa da 
pasuxebze TanaklaselebTan erTad msjelobisaTvis. 
am dros viTardeba sakuTari mosazrebis dasabu-
Tebis, damoukidebeli azrovnebisa da komunikaciis 
unarebi.

Sesavali                                                              
mocemulia cnobebi mecniereba 
qimiis, rogorc bunebismetyve-
lebis erT-erTi dargis, Camoya-
libebis etapebis Sesaxeb.

sakvebis dakonservebis dros metalis saxuravs (xufs) jer acxeleben (cxel 
wyalSi), Semdeg ki am saxuraviT xufaven minis qilebs. gacivebis Semdeg maTi 
moZroba Zalian Znelia.

· Tqveni azriT, ratom aris konservis qilis saxuravis moZroba Zneli?

· ras gvirCevdiT imisaTvis, rom saxuravis moZroba gaioldes?

motivacia
am etapze nacnobi situaciebi da maTTan 
dakavSirebuli kiTxvebia warmodgenili.
motivaciis etapis mizania momzadeba saq-
mianobis etapisa da gakveTilis  ganmar-
tebisaTvis. situaciis gaanalizebisas kiT-
xvebze pasuxis saSualebiT vixsenebT am 
Temis irgvliv warsulSi SeZenil codnas.

saqmianoba
es aris praqtikuli davaleba, romelic 
sruldeba dasmul SekiTxvaze pasuxis gasacemad. 
am aqtivobis Sedegad yuradReba Temis sakvanZo 
cnebebze koncentrirdeba da proceduruli 
Cvevebi gamomuSavdeba.
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SeamowmeT Tqveni codna
warmodgenili kiTxvebi da davalebebi gansazRvravs 
Temis aTvisebis xarisxs.

mecniereba, teqnologia, cxovreba
am nawilSi warmodgenilia sakiTxavi masala codnis 
istoriuli ganviTarebis, gamoyenebis an SeZenili 
codnis ganviTarebis SesaZlo mimarTulebebis Sesaxeb.    

iciT Tu ara?
warmodgenilia saintereso faqtebi da 
cnobebi bunebis, qimiis istoriis, teqno-
logiis sferosa da yoveldRiuri 
cxovrebis Sesaxeb.

Sejameba
diagrama an cnebebis ruka dagexma-
rebaT TavSi Seswavlili masalis 
Tanamimdevruli da ganzogadebuli 
saxiT damaxsovrebaSi.

Semajamebeli  
davaleba
am blokSi mocemuli 
kiTxvebi da 
savarjiSoebi 
SeZenili codnisa da 
unarebis 
ganmtkicebas 
emsaxureba.

SeZenili codnis gamoyeneba
am blokSi mocemuli kiTxvebi da davalebebi dagexma-
rebaT axali cnebebis sxva situaciaSi gamoyenebaSi, 
aseve  SeZenili codnis gaRrmavebasa da ganmtkicebaSi.

proeqti
moswavleebi SeZenil codnasa da unarebs 
argeben realuri cxovrebiseuli magali-
Tebis modelebs, warmoaCenen TavianT 
analitikur unarebs qimiisa da mecnierebis 
sxva dargebis codnis sinTezis safuZvelze.
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Sesavali
ras Seiswavlis qimia?

ra aris nivTiereba? risgan Sedgeba nivTierebebi da ra Tvisebebi aqvT maT? sad da raSi 

SegviZlia gamoviyenoT garkveuli Tvisebebis mqone nivTierebebi? ra gardaqmnebi xdeba bune-

baSi?
adamianebi uZvelesi droidan icnobdnen sxvadasxva masalasa da nivTierebas. am 

masalebisgan amzadebdnen Sromisa da nadirobis iaraRebs, ecnobodnen iseT qimiur movlenebs, 

rogorebicaa duRili, lpoba, wva. SemdgomSi adamianebma iswavles axali nivTierebebis  

miReba, romlebsac sxvadasxva daniSnulebiT iyenebdnen, magaliTad, saRebavebs _ Tixis 

WurWlis Sesamkobad da dasacavad, nacars _  sapnisTvis, wamlebs _ daavadebebis samkurnalod. 

ufro metic, sxvadasxva istoriul epoqas moixsenieben qimiuri nivTierebebis _ brinjaosa da 

rkinis gamoyenebis mixedviT. es faqti miuTiTebs, rom civilizaciis ganviTareba pirdapir 

aris dakavSirebuli nivTierebebis Tvisebebisa da maTi gardaqmnebis SeswavlasTan.
qimiis dargSi pirveli aRmoCenebi alqimikosebTan aris dakavSirebuli. alqimikosebi 

iyvnen arabuli warmoSobis pirveli qimikosebi, romlebic spilenZisgan oqros miRebas 

cdilobdnen. sityva „qimia“ swored arabuli „alqimiidan“ modis. alqimikosebis kvlevebi   

TandaTanobiT evropaSic gaxda cnobili. SemdgomSi mecnierebma daiwyes nivTierebebis Semad-

genlobis, Tvisebebis, maTi gardaqmnebisa da am gardaqmnebis Tanmxlebi movlenebis Seswavla. 

amis Sedegad warmoiSva nivTierebebisa da maTi gardaqmnebis yoveldRiur cxovrebaSi axle-

burad gamoyenebis SesaZleblobebi.

 qimia aris mecniereba, romelic swavlobs nivTierebebis Semadgenlobas, agebulebasa da Tvisebebs, 
agreTve nivTierebebis gardaqmnis procesebs da am dros mimdinare cvlilebebs. 

ra icodnen qimikosebma nivTierebebze?

daaxloebiT 2400 _ 2500 wlis win Zveli berZeni filosofosebi 

amtkicebdnen, rom yvela nivTiereba Sedgeba oTxi elementis _ 

haeris, wylis, cecxlis, miwis _ da sxvadasxva „sagnis Teslebisgan“. 

demokrites miaCnda, rom nivTiereba warmoqmnilia ganuyofeli 

nawilakebis _ „atomebisgan“. VIII saukuneSi mcxovrebi mecnieri ja-

bir ibn xaiani erT-erTi pirveli iyo, vinc nivTierebebs mecnie-

ruli meTodebiT ikvlevda. evropaSi igi cnobili iyo Tavisi  la-

Tinur yaidaze Secvlili saxeliT _ gaberiT. man pirvelma gamo-

iyena narevebis gasayofad  distilaciisa da kristalizaciis me-

Todebi, garda amisa, gansazRvra cnebebi „metali“ da „spirti“.
qimiis, rogorc damoukidebeli mecnierebis, Camoyalibeba XVI 

_ XVIII saukuneebSi daiwyo. XVIII saukuneSi jon daltonma, mecnie-

ruli meTodis gamoyenebiT, pirvelma Cauyara samecniero safuZ-

veli cnebebs atomis, elementisa da nivTierebebis Sedgenilobis 

Sesaxeb da Seqmna atomur-molekuluri Teoria.
SemdgomSi, daltonis swavlebis safuZvelze, kidev ufro gam-

didrda codna atomebze, elementebis saxeebze, qimiur naerTebze, 

gardaqmnebze da a. S.
jon daltoni

jabir ibn xaianiLa
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Sesavali

lomonosovma da lavuaziem wamoayenes nivTierebis masis 

Senaxvis kanoni, avogadrom ki safuZveli Cauyara „molis“ cnebas. 

berceliusma da violerma gamijnes organuli da araorganuli 

qimia. mendeleevma Seqmna elementTa perioduli sistema da 

qimiis ganviTarebaSi axali furceli gadaSala.
qimia Cvens droSic swrafad viTardeba. qimiis dargSi axali 

aRmoCenebis gamo nobelis premia daimsaxures maria kiurim, 

nikolai semionovma, aziz sanjarma. qimiis ganviTarebaSi didia 

azerbaijaneli mecnierebis _ iusif mamedalievis, xudu 

mamedovis, murTuz nagievisa da sxvaTa wvlili. imis gamo, rom 

azerbaijani navTobis qveyanaa, qimiis dargSi kvlevebs CvenTan 

gansakuTrebuli mniSvneloba eniWeba.
qimiis swavlis procesSi Tqven gaecnobiT cnobil mecniere-

bebs, SeiswavliT maT Teoriebs, aRmoCenebsa da gamogonebebs.

rogor ikvleven qimikosebi nivTierebebsa da maT gardaqmnebs?
qimikosebi, iseve rogorc mecnierebis sxva dargebis warmomadgenlebi, atareben kvlevebs da 

amisTvis iyeneben samecniero meTodebs. es meTodebi SegviZlia SevadaroT diagnozis dasmis 

mizniT eqimebis mier Catarebul procedurebs. rodesac raRac CivilebiT eqims mimarTaven, 

igi jer ecnoba daavadebis simptomebs da Semdeg pacients agzavnis saWiro analizebisa da 

gamokvlevebis Casatareblad. analizebisa da gamokvlevebis Sedegebis gacnobis Semdeg eqimi 

svams diagnozs da uxsnis pacients misi daavadebis mizezebs. zustad analogiurad, mecnierebi 

kvlevis axali meTodebis danergvis procesSi, Tavidan awarmoeben dakvirvebebs, Semdeg 

gamoTqvamen mecnierul hipoTezas, gegmaven samomavlo eqperimentebs da axdenen miRebuli 

informaciis sistematizebas. 

aziz sanjari

iusif  mamedalievi

SegviZlia, mocemul Tanamimdevrobas Tvali mivadevnoT elementTa perioduli sistemis 
aRmoCenis magaliTze. 
 hipoTeza  

dimitri mendeleevi, iseve rogorc im drois sxva mecnierebi, fiqrobda, Tu rogor moexdina 

elementebis sistematizacia maTi Tvisebebis periodulobis gaTvaliswinebiT. imave dros, 
mendeleevTan erTad, sxva mecnierebic isaxavdnen amgvar mizans.

cda 
im droisTvis mecnierebi elementebis qimiuri Tvisebebis Sesaswavlad sxvadasxva cdas 
atarebdnen. mendeleevi agrovebda rogorc sakuTari, ise sxva mecnierebis mier Catarebuli 
cdebis Sedegebs. daadgina ra atomur masasa da elementis Tvisebebs Soris kavSiri, men-
deleevma moaxdina elementebis sistematizireba cxrilis saxiT da amgvarad Seqmna elementTa 

periodulobis cxrili.

dakvirveba hipoTeza 
cdiT dadasturebuli 
hipoTezis wardgena 

wardgena   cda 
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qimiis ganviTarebiT civilizaciam axal eraSi Seabija. axali nivTierebebis miRebam da maTi 

gardaqmnebis Seswavlam adamianebis keTildReobis mniSvnelovani zrda ganapiroba. Tanamedrove 

etapze teqnologiebis ganviTareba pirdapir aris dakavSirebuli qimiuri mrewvelobis ganvi-

TarebasTan, qimikosebis mier specialuri daniSnulebis nivTierebebis SemuSavebasTan. qimiis 

ganviTarebis wyalobiT Cven gvaqvs mTeli is mravalferovneba, romliTac dRes vsargeblobT _ 

mobiluri telefonebiT dawyebuli, kosmosuri xomaldebiT damTavrebuli, tansacmeli, sakvebi 

produqtebi da samkurnalo saSualebebi. axla qimikosebs ukve SeuZliaT, miiRon sruliad araCve-

ulebrivi Tvisebebisa da daniSnulebis mqone iseTi masalebi, romelTa miReba adre warmoudgeneli 

iyo. axalma aRmoCenebma qimiaSi saSualeba mogvca, migveRo efeqturi samkurnalo saSualebebi 

sxvadasxva mZime daavadebis samkurnalod, gvesargebla Sexebisadmi mgrZnobiare sensoruli ekranebiT, 

migveRo masalebi uCveulo TvisebebiT, rogorebicaa wyalgaumtari qsovilebi, aradabinZurebadi 

zedapirebi da a. S. 

wardgena 
dimitri mendeleevma elementTa periodulobis tabula sxva mecnierebs gauziara. SemdgomSi misi 

ideebi srulad dadasturda. droTa ganmavlobaSi tabulaSi Seitanes zogierTi Sesworeba, ramac 

kidev ufro srulyofili gaxada igi. 
Tumca zogierTi aRmoCena qimiis sferoSi sruliad SemTxeviT, yovelgvari mecnieruli meTodebis 

gamoyenebis gareSe moxda. amis mkafio magaliTia penicilinis miReba an radiaqtiuri movlenebis 

aRmoCena. 
amJamad qimiaSi yvela aRmoCenisa Tu gamogonebis sistematizacia xorcieldeba Teoriuli da 

gamoyenebiTi qimiis saerTaSoriso kavSiris mier (InternacionaL Union of Pure and Applied Chemistry – 

IUPAC). es organizacia amtkicebs milionobiT qimiuri nivTierebis saxelwodebas, atarebs samu-

Saoebs qimiuri terminebis dasadgenad da a.S.

 raSi gvWirdeba qimiis Seswavla

qimias mniSvnelovani adgili uWiravs Cvens 

yoveldRiur cxovrebaSi

· ra sakveb produqtebs movixmarT yovel-

dRiurad?

·  ra nivTierebebs viyenebT yofa-cxovrebaSi?

· ras fiqrobT, rogori iqneboda dRes Cveni 

cxovreba qimiis gareSe?

qimia 

samzareulo 

sakvebi 
produqtebi  

navTobi wamlebi 

tansacmeli 

qaRaldi polimerebi 

i f i q r e   •  i m s j e l e   •  g a a z i a r e  
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Sesavali

 SeamowmeT Tqveni codna

1.  ras Seiswavlis qimia?

2. ra etapebad SegiZliaT dayoT qimiis ganviTarebis istoria?

3. rogor swavloben qimikosebi nivTierebaTa Tvisebebsa da qimiur gardaqmnebs?

4. ra roli eniWeba qimias Cvens cxovrebaSi? 

5. ra dargis specialistebad CamoyalibebaSi dagexmarebaT qimiis siRrmiseulad Seswavla?

amJamad mimdinareobs kvlevebi eleqtrogamtari boWkoebis, 

Txeli tyviagaumtari tansacmlis, wyalSemakavebeli super-

masalebisa da sxv. misaRebad. qimiis Seswavlis procesSi Cven ukeT 

vigebT, vufrTxildebiT da vicavT garemocvel samyarosa da saku-

Tar Tavs.

qimiis Seswavlisas Tqven gaecnobiT nivTierebaTa Tvisebebs, maTi 

gardaqmnis procesebs, gaigebT am procesebis marTvis saSualebebsa 

da maT mniSvnelobas. amasTan erTad, Tqven iswavliT nivTierebasa da 

energias Soris arsebuli kavSiris analizs, SeiZenT qimiuri pro-

cesebis SeswavlisTvis aucilebeli gamoTvlis unarebs.

Seswavlili kanonzomierebebisa da meTodebis safuZvelze 

Tqven SeZlebT, CamoayaliboT sakuTari Sexedulebebi ama Tu im niv-

Tierebis Taviseburebebze. momavalSi es Tqven dagexmarebaT, 

CamoyalibdeT rogorc specialisti qimiis dargSi da mixvideT 

axal aRmoCenebamde qimiaSi.

ufro metic, qimiis siRrmiseuli Seswavlis SemTxvevaSi Tqven 

momavalSi SeZlebT, gaxdeT inJineri da daikavoT wamyvani pozicia 

warmoebaSi axali samecniero aRmoCenebis danergvaSi, CaataroT 

umniSvnelovanesi samuSaoebi garemos dacvis saqmeSi da a. S. 

cocxali organizmebis cxovelqmedebaSi qimiuri nivTiere-

bebisa da maTi gardaqmnebis rolis Seswavlis Semdeg Tqven SeZ-

lebT, gaxdeT kargi eqimi da SeitanoT sakuTari wvlili garemos 

gajansaRebaSi.

qimiis maswavlebeli

qimikosi-teqnologi 

qimikosi-inJineri

mecnieri-mkvlevari

ra dargis specialistad gaxdomaSi dagvexmareba qimia?
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 laboratoriuli aRWurviloba

wina klasebSi „bunebis“ Seswavlis dros Tqven gaecaniT sxvadasxva 

laboratoriul cdas (eqsperiments), magaliTad iseTebs, rogorebicaa 

nivTierebis nimuSis masisa da moculobis gazomva, maTi simkvrivis, 

dnobisa da duRilis temperaturis gansazRvra, nivTierebaTa agrega-

tuli mdgomareobis Seswavla, narevebis dayofa da a. S. amgvari cdebi 

ZiriTadad sxvadasxva qimiuri aRWurvilobiTa da qimiuri nivTierebebis 

nakrebiT kargad momaragebul laboratoriebSi tardeba. Tqven ukve 

icnobT laboratoriuli aRWurvilobis zogierT elements. magaliTad 

SegviZlia moviyvanoT uRliani an eleqtronuli saswori, qimiuri Wiqa, 

menzura, minis Zabri, filtris qaRaldi, spirtqura, samfexa, Termomet-

ri, Stativi.

qimiuri laboratoriis aRWurviloba da 
usafrTxoebis wesebi laboratoriaSi

qimiis mecnierebis ganviTareba, mecnieruli aRmoCenebi, qimiuri 

movlenebis Seswavla, ZiriTadad, mecnierebis mier kvleviT laborato-

riebSi Catarebuli samecniero eqsperimentebis safuZvelze xdeba. aseve 

cnobilia, rom qimiis gakveTilebze saswavlo masalis aTviseba da gan-

mtkiceba ufro iolia laboratoriuli praqtikis pirobebSi. amitom 

SeuZlebelia, qimia laboratoriisgan mowyvetiT warmovidginoT.

samfexa

eleqtronuli saswori

uRliani saswori 

Stativi Zabri, menzura,qimiuri Wiqa an 
danayofebiani Wiqa

spirtqura
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Sesavali

mrgvalZiriani 
kolba

erlenmeieris
kolba

 faifuris 
fiTxi (Spateli) 

 minis 
wkiri

Stativi
sinjarebisTvis

damcavi
 saTvale

gamyofi 
Zabri

damWeri (samagri) 

mufTa Camrecxi

pipeti biureti 

 brtyelZiriani 
kolba

faifuris 
jami 

Tumca laboratoriaSi gamoiyeneba sxva aRWurvilobac. qvemoT 

mocemulia zogierTi xelsawyo, romliTac muSaoba mogiwevT me-7 

klasis qimiis gakveTilebze.

spiraluri
 macivari
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usafrTxoebis  teqnikis  wesebi  qimiur  laboratoriaSi
qimiur laboratoriaSi muSaobisas umciresi gaufrTxilebloba da uyuradRebobac ki SeiZleba mZime 

Sedegebis momtani ubeduri SemTxvevis mizezi gaxdes. aseTi SemTxvevebis mniSvnelovani nawili 

dakavSirebulia usafrTxoebis teqnikis daucvelobasa da gamoyenebuli qimiuri nivTierebebis 

Tvisebebis arasakmaris codnasTan. laboratoriuli muSaobis usafrTxoeba mTlianad uzrunvel-

yofilia mxolod maSin, roca laboratoriaSi momuSave TiToeulma adamianma kargad icis Sesas-

rulebeli samuSaos xasiaTi da msvleloba, mkacrad icavs usafrTxoebis teqnikis wesebs da sruli 

warmodgena aqvs im arasasurvel Sedegebze, romlebic SeiZleba dadges. 

ar SeiZleba muSaobis dawyeba, Tu detalurad ar icnob eqsperimentis teqnikasa da Casatarebeli 

cdebis yvela etaps.

laboratoriaSi yofnisas 
ar SeiZleba qimiuri 
nivTierebebis gemos 
gasinjva. 
gansakuTrebuli 
sifrTxiliT unda 
movekidoT nivTierebebs, 
romlebsac aqvT warwera 

„momwamvleli 

nivTiereba“.

frTxilad unda 
SevamowmoT gamoyenebuli 
nivTierebebis suni. am 
dros xelis msubuqad 
daqneviT Cvenken unda 
movmarToT sunis 
matarebeli orTqli ise, 
rom Rrmad ar 
SevisunTqoT.

laboratoriu-

li samuSaoebis 

Sesrulebisas 

akrZalulia 

sakvebisa da 

sasmlis miReba.

iseT nivTierebebTan 
muSaobis dros, 
romlebsac aqvT 
warwera 

„cecxlsaSiSi“, es 
nivTierebebi maq-
simalurad unda 
movaciloT cecxlis 
wyaros.

qimiur laboratoriaSi 

muSaoba dasaSvebia mxolod 

xalaTiT, rezinis 

xelTaTmanebiTa da damcavi 

saTvaliT.

ar SeiZleba gamoviyenoT 
nivTiereba iseTi WurWlidan, 
romelsac ar aqvs etiketi.

nivTierebis SerCevisas 

yuradRebiT unda Sevis-

wavloT etiketi da saeWvo 

SemTxvevebSi davazustoT 

warwera.

dauSvebelia daumTavrebeli 

cdis uyuradRebod mitoveba. 

arasaWiro sagnebi 

(tansacmeli, CanTebi da sxv.) 

ise unda inaxebodes, rom 

xels ar uSlides muSaobasa 

da laboratoriaSi 

gadaadgilebas.

  usafrTxoebis teqnikis wesebis dacva 
adamianis sicocxlisTvis mniSvnelovania.
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Sesavali
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qimiuri nivTierebis kanze an 
TvalSi moxvedrisas jer es 
adgili unda davibanoT didi 
raodenobis wyliT da Semdeg 
mivmarToT eqims.

advilad aalebadi, feTqebad-

saSiSi, momwamvleli 

nivTierebebis, agreTve mZafri 

sunis mqone nivTierebebis 

wyalsadenisa da sakanalizacio 

sistemaSi CaRvra da nagvis 

yuTSi gadayra dauSvebelia. 

aseTi nivTierebebi unda 

Segrovdes saamisod specia-

lurad gamoyofil WurWelSi 

da gadaeces iseT 

dawesebulebas, romelic maTi 

utilizaciiTaa dakavebuli.

qimiuri nivTierebis orTqliT 
mowamvlisas saswrafod unda 
gavideT sufTa haerze da 
gamoviZaxoT eqimi.

 laboratoriuli samuSaos 
dasrulebis Semdeg unda 
gamovrToT yvela 
gamacxelebeli saSualeba, 
gadavketoT wyali da airi da 
eleqtroxelsawyoebi 
qselidan gavTiSoT.

 laboratoriaSi marto 
muSaoba dauSvebelia.

suraTze gamosaxuli arian moswavleebi, romlebic sxvadasxva laboratoriul cdas 
(eqsperiments) atareben.

a. ra laboratoriul xelsawyoebs iyeneben moswavleebi?

b. usafrTxoebis teqnikis romel wesebs ar icaven isini?

 SeamowmeT Tqveni codna

qimiu
ri 

simb
olo

indeqsi
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 qimiuri elementebi

axali masalebis Seqmna 

axlac grZeldeba da 

qimiis umniSvnelovanes 

mimarTulebad miiCneva.

• qimiuri elementebi simboloebiT aRiniSneba

• cocxali da aracocxali buneba gansxvavebuli qimiuri elementebisganaa warmoqmnili

• elementebi metalebad da arametalebad iyofa

• metalebi da arametalebi TavianTi TvisebebiT gansxvavdeba

• metalebi da arametalebi gansxvavebuli miznebisTvis gamoiyeneba

1. ra qimiuri elementebisgan Sedgeba brinjao?
2. rkinis aRmoCenis Semdeg ratom daiwyes sagnebis 

ZiriTadad am metalisgan damzadeba?
3. metalebis gamoyenebis kidev ra magaliTebis 

moyvana SegiZliaT?
4. ra axali masalebi gamoiyeneba dReisaTvis?

uZvelesi droidan moyolebuli, 

adamianebi sxvadasxva masalas iyenebdnen 

samonadireo da sasoflo-sameurneo 

iaraRebis, sayofacxovrebo sagnebisa da 

samkaulis dasamzadeblad. Zvel droSi es 

iaraRebi da sagnebi qvisa da mTis qanebis 

natexebisgan mzaddeboda. mogvianebiT 

adamianebma SeZles, SeeqmnaT axali 

masalebi da maTgan daemzadebinaT 

sxvadasxva sagani. brinjaos miRebam 

axali istoriuli etapis dawyebas daudo 

safuZveli. SemdgomSi rkinis aRmoCenam 

da misgan Sromis iaraRebis gakeTebam 

udidesi roli iTamaSa civilizaciis 

ganviTarebaSi.

am TavSi gaigeb

1
iva

T
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1.1 qimiuri elementebi da maTi simboloebi

umcros klasebSi Tqven ukve gaecaniT 

zogierT elements. Tqven ukve isic iciT, 

rom nivTierebebi elementebisgan Sedgeba.

qimiuri elementi erTi saxis atomebiT iqmneba. Seswavlili 

masalidan Tqven iciT, rom haeri Sedgeba iseTi 

elementebisgan, rogorebicaa Jangbadi, azoti da heliumi. 

aseve qimiuri elementebisgan warmoiqmneba mTeli cocxali 

da aracocxali buneba.

qimiuri elementebis simboloebi
qimiuri elementebi aRiniSneba qimiuri simboloebiT. es 

simboloebi am qimiuri elementebis laTinuri saxelwodebis 

pirveli asoebiT aRiniSneba.

wyalbadi 

H idrogenium                 

H

O ksigenium

Jangbadi 

О

• ra elementebisganaa warmoqmnili wyali?
• ra elementebi Sedis haeris SemadgenlobaSi?
• kidev romel elementebs icnobT?

16

qimiuri elementi,
qimiuri simbolo, indeqsi  

mTeli rigi elementebis 
aRsaniSnavad miRebulia 
ciuri sxeulebisa da mzis 
sistemis planetebis (maga-
liTad, uranis) saxelwo-
debebi, xolo zogierTi 
elementisa ki _ qveynebisa 
da qalaqebis saxelwodebebi 
(magaliTad, franciumi).

a. gadaixazeT cxrili samuSao 

rveulSi da maTi laTinuri 

saxelwodebebis gaTvaliswine-

biT miuwereT qimiuri 

simboloebi.

rogor iwereba zogierTi elementis simbolo?

elementi  laTinur enaze saxelwodeba simbolo
azoti Nitrogenium

fTori Fluorum

naxSirbadi Carboneum

gogirdi Sulfur

sa
qm

ia
no

ba
 

sakvanZo sityvebi

iciT Tu ara?

1 nawili
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imsjeleT:

1. ratom gamoiyeneba cxrilis meore ganyofilebaSi 
warmodgenili elementebis simboloebis aRsaniS-
navad maTi laTinuri saxelwodebebis meore asoc?

2. vercxliswylis laTinuri saxelwodebis _ Hydrar-
gyrum _ codnis SemTxvevaSi rogor aRniSnavdiT am 
elementis simbolos?

3. ra simboloebs SemogvTavazebdiT im elementebis 
simboloebis aRsaniSnavad, romlebic Tqven iciT, 
magram  cxrilSi  ar  aris  warmodgenili?

 b. gadaixazeT qvemoT moyvanili cxrili samuSao rveulSi da CamowereT elementebis 
simboloebi maTi laTinuri saxelwodebebis pirveli da meore asoebis mixedviT.

elementi laTinuri saxelwodeba simbolo

natriumi Natrium

neoni Neon

rkina Ferrum

kalciumi Calcium

spilenZi Cuprum

siliciumi Silicium

wyalbadi, Jangbadi, azoti, fTori, qlori, bromi, iodi erTi 

saxis atomebis mier warmoqmnili oratomiani molekulebis 

formiT arsebobs.

wyalbadis 

molekula

Jangbadis 

molekula 

qloris 

molekula

maTi Semadgenlobis gamosaxatavad qimiuri elementis sim-

bolos marjvena qvemo kuTxeSi miTiTebulia misi atomebis 

ricxvi (raodenoba).

H H H2

qimiuri

simbolo indeqsi

elementis 
qimiuri 

simbolo

wyalbadi H

Jangbadi O

naxSirbadi C

azoti N

gogirdi S

fosfori P

fTori F

qlori Cl

siliciumi Si

heliumi He

neoni Ne

natriumi Na

kaliumi K

kalciumi Ca

alumini Al

rkina Fe

spilenZi Cu

vercxliswyali Hg

elementebi da maTi simboloebi

imisaTvis, rom gavarCioT elementebi, romelTa saxelwodeba 

laTinuri enis erTsa da imave asoze iwyeba, maT aRmniSvnel sim-

boloebSi gamoiyeneba momdevno asoebic: 

C arboneum

C

Ca lcium

Ca

Cu prum

Cu Cl

C h l orum

17

1 qimiuri elementebi 

Sesabamisad, Jangbadi gamoisaxeba ase: O , azoti – N , 2 2

fTori – F , qlori – Cl .2 2
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qimiuri elementebis klasifikacia
Tvisebebis mixedviT elementebi iyofa metalebad da arametalebad.

 qimiuri elementebi

metalebi arametalebi

natriumi, kaliumi, alumini, rkina, 

spilenZi, vercxliswyali da sxv.

wyalbadi, Jangbadi, azoti, naxSirbadi, fosfori, 
gogirdi, fTori, siliciumi, heliumi, neoni da sxv.

metalebisa da arametalebis Tvisebebs Tqven gaecnobiT Semdeg TemebSi.    

gamoiyeneT SeZenili codna 

1. rogor fiqrobT, romeli qveynebis sapativcemulod ewodaT saxeli elementebs _ germa-

niumsa da poloniums?

2. gamosaxeT formulebiT fosforisa da gogirdis molekulebis Semadgenloba, Tu viciT, rom 

gogirdis molekula 8 atomisgan Sedgeba da TeTri fosforis molekula ki _ 4 atomisgan.

18

 SeamowmeT Tqveni codna

1.  gadaixazeT cxrili rveulSi da SeavseT.

 qimiuri elementi simbolo
qlori

Fe

kalciumi

S

 qimiuri elementi simbolo
spilenZi 

Al

azoti

Na

2. romel elements miekuTvneba qimiuri simbolo Be? daasabuTeT Tqveni mosazreba.

a) bori;      b) bariumi;        g) beriliumi;        d) bromi.

romeli elementebi qmnis molekulas? rogor gamoisaxeba maTi Semadgenloba?

3. daadgineT Sesabamisoba. 

I. metalebi 

II. arametalebi

 a. naxSirbadi

b. spilenZi

g. kalciumi

d. gogirdi

1 nawili
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1.2 bioelementebi

rogorc Cven garSemo arsebuli sagnebi, ise cocxali organizmebi (mcenareebi, 

cxovelebi, adamiani) nivTierebebisgan Sedgeba. fotosinTezis procesSi mcena-

reebi wylisa da naxSirorJangisgan qmnis glukozasa da sxva sakveb nivTierebebs.

kvebiTi jaWvi fotosinTezSi monawile mcenareebiT 

iwyeba da sxva organizmebiT grZeldeba. amis Sedegad 

sakvebi nivTierebebi mcenareebisgan cxovelebisa da 

adamianis organizms gadaecema.

• ra nivTierebebis gadacema xdeba kvebiT jaWvSi?
• ra funqcias asrulebs es nivTierebebi cocxal organizmebSi?
• ra elementebisgan Sedgeba es nivTierebebi?

nivTierebebi, romlebisganac Sedgeba cocxali organizmebi
cocxali organizmebis ZiriTad nawils Seadgens wyali. wylis 

raodenoba sxvadasxva organizmSi gansxavebulia (55-90%). ase maga-

liTad, adamianis sxeulis masis 60-65%-s wyali Seadgens. cocxal 

organizmebSi aris aseve cilebi, cximebi da naxSirwylebi. isini 

warmoiqmneba mcenareebisa da cxovelebis organizmebSi. adamiani am 

nivTierebebs cxovelur da mcenareul sakvebTan erTad Rebulobs. 

adamianis sxeulSi cilebi, cximebi da naxSirwylebi kunTebis, kanis, 

Zvlebisa da Tmis SemadgenlobaSi Sedis.

bioelementebi
cocxal organizmebSi arsebuli nivTierebebis SemadgenlobaSi 

70-ze meti elementi Sedis. am elementebs bioelementebs 

uwodeben. Tqven ukve iciT, rom wyali wyalbadisa da Jangba-

disgan Sedgeba. naxSirwylebi da cximebi Sedgeba Semdegi ele-

mentebisgan: naxSirbadi, wyalbadi da Jangbadi, cilebi ki, Ca-

moTvlilis garda, Seicavs azotsa da zogierT sxva elements.

 adamianis organizmis Semadgeneli 
ZiriTadi nivTierebebi 

qimiuri elementebi nivTierebebis 
SemadgenlobaSi

wyali wyalbadi da Jangbadi

cilebi naxSirbadi, wyalbadi, Jangbadi, azoti 

cximebi naxSirbadi, wyalbadi, Jangbadi 

 naxSirwylebi naxSirbadi, wyalbadi, Jangbadi

bioelementi, sakvebi 
nivTierebebi, cilebi, 
cximebi, naxSirwylebi

wyali 
~62%

sxva 
nivTierebebi

~6%

cximebi 

~15%

naxSirwylebi

~1%

cilebi 

~16%

nivTierebebi, romlebsac 
adamianis organizmi 
Seicavs (masis mixedviT)

sakvanZo sityvebi 

rogorc xedavT, organizmis Semadgeneli nivTierebebi ZiriTa-
dad Jangbadis, naxSirbadis, wyalbadisa da azotisgan Sedgeba.

1 qimiuri elementebi 
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1. ratom Sedis zogierTi wamlis SemadgenlobaSi iseTi elementebi, 
rogorebicaa kalciumi, magniumi, TuTia, rkina da sxv.?

2. iciT Tu ara, ra rols TamaSoben es elementebi Cvens cxovelqmedebaSi?

cocxal organizmebSi arsebuli nivTierebebi, garda 

CamoTvlilisa, kidev Seicavs kalciums, fosfors, go-

girds, magniums, rkinas, spilenZs, natriums, kaliums, 

iods, qlors, fTors da sxva elementebs. CamoTvlili 

elementebidan adamianisa da cxovelis organizmi uf-

ro meti raodenobiT Seicavs kalciumsa da fosfors. 

es ganpirobebulia imiT, rom Zvlebi da kbilebi Ziri-

Tadad iseTi nivTierebebisgan Sedgeba, romlebic am 

elementebs Seicavs.

 bioelementebis funqciebi da kvebis racioni 

adamianis organizmSi elementebis normiT gaTvaliswinebulze naklebma Semcvelobam SeiZleba 

janmrTelobas ziani miayenos da sxvadasxva daavadebis gamomwvevi mizezi gaxdes.

џ kalciumisa da fosforis deficiti Zvlebisa da kbilebis ganviTarebis Seferxebas iwvevs, 

maT simtkices amcirebs.

џ magniumis deficiti adamianis gonebrivi SesaZleblobebis daqveiTebas iwvevs.

џ rkinis nakleboba sisxlis Semadgenlobaze aisaxeba.

џ TuTiis nakleboba zrdis Seferxebas iwvevs da nervul sistemaze damTrgunvelad moqmedebs. 

·  gogirdis nakleboba azianebs Tmas, iwvevs kanis defeqtebs da a. S. 

20

sxva elementebi ~1%

fosfori  ~1%

kalciumi  ~2%

azoti  ~3%

wyalbadi  ~10%

naxSirbadi  ~18%

Jangbadi  ~65%

• romeli sakvebi produqtebis Se-
madgenlobaSi gvxvdeba cilebi, 
cximebi da naxSirwylebi?

• iTvaliswinebT Tu ara am pro-
duqtebs Tqvens yoveldRiur 
racionSi?

• ras unda mivaqcioT yuradReba 
jansaRi cxovrebis wesis 
dacvisas?

cilebinaxSirwylebi cximebi

elementebis Semcveloba cocxal 

organizmebSi (masis mixedviT)

 cocxali organizmebisTvis yvela saWiro elementis mniSvnelobis gaTvaliswinebiT, saTanado 
yuradReba unda mivaqcioT Cvens kvebis racions; aseve unda gvaxsovdes sasargeblo elemen-
tebis mniSvneloba mcenareebis movlisa da Sinauri cxovelebisaTvis sakvebis SerCevis dros.
adamianma dRis ganmavlobaSi unda miiRos daaxloebiT ori litri wyali. misi kvebis racioni 
unda Sedgebodes cilebiT, cximebiTa da naxSirwylebiT mdidari sakvebi produqtebisagan.

ifiqre  •  imsjele  •  gaaziare 

i f i q r e   •  i m s j e l e   •  g a a z i a r e  

1 nawili
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adamianis sakvebi saTanado raodenobiT unda Seicavdes misTvis aucilebel 

elementebs.

 SeamowmeT Tqveni codna

1. romeli elementebi Seadgens cocxali organizmebis ZiriTad nawils? riT aris es ganpirobebuli?
2. romeli elementebi Sedis mcire raodenobiT cocxal organizmebSi arsebuli nivTierebebis 

SemadgenlobaSi? moiyvaneT adamianis cxovelqmedebisTvis am elementebis didi mniSvnelobis 

damadasturebeli ramdenime magaliTi. 

gamoiyeneT SeZenili codna

Ca

Zn

Mg

Fe

K

џ gaecaniT suraTze gamosaxul movlenebs.
a. ra nivTierebebi monawileobs cocxal organizmebSi mimdinare nivTierebaTa cvlis pro-

cesSi suraTze mocemuli movlenebis dros?
b. msgavsi movlenebis sxva ra magaliTi SegiZliaT moiyvanoT yoveldRiuri cxovrebidan?
g. romeli sakvebi produqtebis miRebam SeiZleba gavnoT?

1 qimiuri elementebi 
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1.3 aracocxali bunebis umniSvnelovanesi elementebi

rogorc cocxali organizmebi, aracocxali bunebac _ atmosfero, hidrosfero da 

liTosfero _ qimiuri nivTierebebisgan Sedgeba. haerisa da hidrosferos qimiur Semad-

genlobas Tqven ukve gaecaniT. dedamiwis qer-

qi, ZiriTadad, qviSisa da sxvadasxva mine-

raluri nivTierebisgan Sedgeba. amaTgan zo-

gierTs Cven samSeneblo masalad viyenebT. 

haeris Semadgenloba
rogorc ukve iciT, atmosferos qveda fena haerisgan Sedgeba. 

haeri, ZiriTadad, azotsa da Jangbads Seicavs. am ori airis 

garda, haerSi mcire raodenobiT Sedis naxSirorJangi 

(naxSirbadis dioqsidi), heliumi, neoni, argoni (Ar), wylis 

orTqli da sxva airebi. haerSi arsebul Jangbads sunTqvisTvis 

moixmaren cocxali organizmebi. garda amisa, Jangbadi 

ixarjeba wvis procesebis drosac. naxSirorJangi, rogorc 

ukve iciT, fotosinTezis procesSi monawileobs. 

haerSi Jangbadisa da naxSirorJangis raodenoba regulir-

deba fotosinTezis procesiTa da cocxali organizmebis 

sunTqviT. fotosinTezis dros mcenareebi haeridan STan-

Tqaven naxSirorJangs da gamoyofen Jangbads. sunTqvis dros, 

piriqiT, STainTqmeba Jangbadi da gamoiyofa naxSirorJangi. 

swored amitom, miuxedavad imisa, rom haerSi arsebuli Jan-

gbadi da naxSirorJangi mudmivad gardaiqmneba qimiurad, 

maTi raodenoba mainc ucvlelia.

22

haeri, hidrosfero, 
dedamiwis qerqi

• romeli samSeneblo masalis moyvana SegiZliaT magaliTad?
• romeli elementebisgan Sedgeba es nivTiereba?

haeris Semadgeneli airebi 
(moculobis mixedviT)

azoti 

Jangbadi 

 sxva airebi

78%

21%

did qalaqebSi, qarxnebisa da fabrikebis teritoriebze, naxSiror-

Jangisa da mavne nivTierebebis Semcveloba haerSi sakmaod maRalia.

· rogor fiqrobT, ratom?

· ra unda gavakeToT, rom Tavidan aviciloT haeris dabinZureba?

i f i q r e   •  i m s j e l e   •  g a a z i a r e  

sakvanZo sityvebi

1 nawili
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sxva elementebi ~1,8%

magniumi  ~2,2%

kaliumi  ~2,5%

natriumi ~2,5%

kalciumi  ~3,5%

rkina  ~4,5%

alumini  ~8%

siliciumi  ~28%

Jangbadi  ~47%

elementebis ganawileba dedamiwis 

qerqSi (masis mixedviT)
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hidrosferos Semadgenloba

wyali hidrosferos umTavresi Semadgeneli nawilia. wyalSi garkveuli raodenobiT gaxsnilia 
sxvadasxva marili. okeaneebisa da zRvebis wyalSi marilebis raodenoba gacilebiT metia, 
vidre tbebSi, mdinareebsa da miwisqveSa wylebSi. 

dedamiwis  qerqis  qimiuri  Semadgenloba

dedamiwis qerqi, romelic liTosferos zeda Sres warmoadgens, ZiriTadad, qviSisa da Tixis-
gan Sedgeba. qviSa qimiuri naerTia, romelic siliciumisa da Jangbadisganaa warmoqmnili, 

TixaSi ki, am ori elementis garda, aluminic Sedis. de-
damiwis qerqis zeda Sre ereva cocxali organizmebis 
(gansakuTebiT, mcenareuli) xrwnis produqtebs da 
qmnis niadagis Sres. igi nayofierebiT gamoirCeva da 
xels uwyobs dedamiwis zedapiris mcenareuli safris 
Camoyalibebas. qviSisa da Tixis garda, dedamiwis qerqi 
Sedgeba iseTi mineralebisgan, rogorebicaa kirqva, 
marmarilo, carci, bunebrivi TabaSiri da sxv. deda-
miwis qerqSi aseve gvxvdeba nivTierebebi, romlebic 
Seicavs rkinas, kalciums, magniums, natriums, kali-
ums, wyalbads da sxva elementebs. yovelive amis gaT-
valiswinebiT, aracocxali bunebis elementebi SeiZ-
leba Semdegnairad davajgufoT:

gamoiyeneT SeZenili codna 
1. Jangbadi dedamiwaze yvelaze gavrcelebuli elementia. rogor axsniT amas? 

2. rogor Seicvleba airebis Semcveloba daxurul SenobaSi, mag., Tqvens saklaso oTaxSi, 

mecadineobis dros? rogor SeiZleba aRvadginoT haerSi airebis sawyisi Tanafardoba?

3. maRaziaSi daaTvaliereT sasmeli wylis boTlis etiketi da daadgineT, ra metalebi 

Sedis wyalSi arsebul marilebSi? romeli metalebis Semcveloba Warbobs? 

SeamowmeT Tqveni codna

1.  romeli elementebi Sedis haeris, hidrosferosa da dedamiwis qerqis SemadgenlobaSi?

2. romeli qimiuri elementebia saerTo cocxal organizmebsa da aracocxal bunebaSi?

   romeli elementebiT gansxvavdeba isini?

 geografiuli garsi  geografiuli garsis Semadgeneli 
ZiriTadi elementebi

elementebi, romelTaganac 
Sedgeba es nivTierebebi

 atmosferos qveda Sre

 azoti  azoti 

Jangbadi  Jangbadi 

 naxSirorJangi naxSirbadi da Jangbadi

liTosferos zeda Sre
 qviSa siliciumi da Jangbadi 

Tixa siliciumi, alumini da Jangbadi

hidrosfero  wyali wyalbadi da Jangbadi 

1 qimiuri elementebi 
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spilenZi alumini rkina

metalebs Soris dnobis yvelaze dabali temperatura ver-

cxliswyals aqvs. is erTaderTi metalia, romelic bunebriv  

pirobebSi Txevad mdgomareobaSia. dnobis yvelaze maRali tem-

peratura volframs aqvs (yvelaze Zneldnobadi metalia).

metaluri bzinvareba

metalebis erT-erTi mniSvnelovani Tvisebaa metaluri bzin-

vareba. swored am Tvisebis gamo gamoiyeneba metalebi saiu-

veliro samkaulisa da suvenirebis dasamzadeblad.

1.4 metalebi da maTi Tvisebebi
Cven garSemo arsebuli sagnebis umravlesoba sxvadasxva metalisganaa damzadebuli. 
alumini, rkina, spilenZi, oqro (Au), vercxli (Ag), volframi (W) is metalebia, romlebic 
CvenTvis yoveldRiuri yofa-cxovrebidan aris nacnobi. sxvadasxva miznisTvis gamoiyeneba 
iseTi metalebic, rogorebicaa natriumi, kaliumi, kalciumi, magniumi (Mg), TuTia (Zn), 
tyvia (Pb), manganumi (Mn), qromi(Cr), vercxliswyali da sxv.

• ra metalebsgan aris damzadebuli suraTze gamosaxuli sagnebi?

• metalisgan  damzadebuli  kidev  ra  nakeTobebis  magaliTis  moyvana  SegiZliaT?

• metalebis  ra  fizikur  TvisebebTan  aris dakavSirebuli  maTi  gamoyeneba?

dnobis temperatura da agregatuli mdgomareoba bunebriv 
pirobebSi

metalebs ramdenime saerTo Tviseba axasiaTebs. radgan maT dno-
0

bis maRali temperatura aqvT, amitom bunebriv pirobebSi (20 C) 
isini myar mdgomareobaSia. 

24

simkvrive da simtkice

maRali simkvrivis gamo metalebis umravlesoba mZimea. bevri 

maTgani didi simtkiciTac gamoirCeva. es Tviseba saSualebas 

gvaZlevs, metalebisa da maTi Senadnobebisgan davamzadoT 

sxvadasxva sagani, konstruqcia, nageboba.

eleqtrogamtaroba

metalebi eleqtrobis kargi gamtarebia. gansakuTrebiT maRa-

li eleqtrogamtarobiT gamoirCeva vercxli, spilenZi, oq-

ro, alumini. eleqtrosadenebi, ZiriTadad, spilenZisa da 

aluminisgan mzaddeba.

metalebi, metaluri bzinvare-
ba, metalebis dnobis tempera-
tura, Tbogamtaroba, eleq-
trogamtaroba, plastikuroba, 
siTburi gafarToeba

vercxliswyali

sxvadasxva metalisgan 

damzadebuli sagnebi

sakvanZo sityvebi

1 nawili

La
yih
ə



25

plastikuroba

metalebis Tvisebas, gaiRunos, dartymisas gabrtyeldes da 

SeinarCunos miniWebuli forma, plastikurobas uwodeben. 

plastikurobis gamo metalebisgan SeiZleba damzaddes sxva-

dasxva formis nakeToba.

1 grami oqrosgan _ yvelaze 
plastikuri metalisgan _ 
gawelvis Sedegad SeiZleba 
miviRoT 3 km-is sigrZis 
Zafi, WedviT ki davamzadoT 
0,003 mm-is sisqis firfita.

Tbogamtaroba

metalebi kargad atarebs siTbos. amitomac gamoiyeneba saWmlis 
mosamzadeblad da sxva miznebisTvisac metalisgan damza-
debuli WurWeli da nivTebi. yvelaze xSirad yofa-cxovrebaSi 
gamoiyeneba aluminisa da spilenZisgan damzadebuli qvabebi.

siTburi gafarToeba
metalebi farTovdeba gacxelebisas da ikumSeba 
gacivebisas. verxliswylis gamoyenebas 
TermometrebSi safuZvlad swored gacxelebis 
dros misi gafarToebis da gacivebisas misi 
SekumSvis Tviseba udevs. temperaturis 
matebis dros vercxliswyali 
farTovdeba da Termometris zeda 
maCvenebels uaxlovdeba. 

SeZenili codnis gamoyeneba

1. platina (Pt) gamoiyeneba saiuveliro nakeTobebis dasamzadeblad. platinis romel 
or ZiriTad TvisebasTan aris dakavSirebuli es? daasabuTeT Tqveni mosazreba.

2. ratom amzadeben eleqtrosadenebs ufro xSirad aluminisa da spilenZisgan?

 SeamowmeT Tqveni codna

1. CamoTvaleT metalebis gamoyenebis sferoebi maTi Tvisebebis mixedviT.

2. im codnis safuZvelze, romelic Tqven SeiZineT „bunebis“ saxelmZRvanelodan, moiyvaneT 
magaliTebi gacxelebisas metalebis gafarToebis da gacivebisas maTi SekumSvis sademon-
straciod. sad aris metalebis gamoyeneba dafuZnebuli maT siTbur gafarToebaze?

sakvebis dakonservebis dros metalis saxuravs (xufs) jer acxeleben (cxel 

wyalSi), Semdeg ki am saxuraviT xufaven minis qilebs. gacivebis Semdeg maTi 

moxsna Zalian Znelia.

· Tqveni azriT, ratom aris konservis qilis saxuravis moZroba Zneli?

· ras gvirCevdiT imisaTvis, rom saxuravis moxsna gaioldes?

i f i q r e   •  i m s j e l e   •  g a a z i a r e  

iciT Tu ara?

1 qimiuri elementebi 
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1.5  arametalebi da maTi Tvisebebi. alotropia

џ arametalebis ra Tvisebebs 
ukavSirdeba movlenebi, 
romlebic yoveldRiur 
cxovrebaSi gvxvdeba?

џ arametalebis kidev ra Tvi-
sebebi SegiZliaT gamoar-
CioT?

Tqven ukve gaecaniT iseT arametalebs, rogorebicaa wyal-
badi da Jangbadi. wyalbadis Semadgenloba SegviZlia gamov-
saxoT rogorc H , xolo Jangbadisa _ O . wyalbadisa da Jan-2 2

gbadis garda, SegviZlia CamovTvaloT Semdegi arametalebi: 
heliumi, azoti, fTori, qlori, bromi (Br ), iodi (I ), naxSir-2 2

badi, gogirdi, fosfori, siliciumi da sxv.

agregatuli mdgomareoba da simyife bunebriv pirobebSi

arametalebi bunebriv pirobebSi sxvadasxva agregatul mgoma-

reobaSia. wyalbadi, Jangbadi, heliumi, azoti, qlori _ aire-

bia, xolo iodi, naxSirbadi, gogirdi, fosfori da siliciumi _ 

myari nivTierebebi. arametalebi, ZiriTadad, Tbo da eleq-

trogamtarebia. plastikuri metalebisgan gansxvavebiT, ara-

metalebi myifea da dartymisas ifxvneba.

 heliumiT savse 
sahaero burTebi 
caSi adis

 beWedSi Tvali 
 brwyinavs

fanqris wveri 
qaRaldTan Sexebisas 
kvals tovebs

arametalebi, alotropia, 
alotropuli saxecvlilebebi

feri

airovan mdgomareobaSi arsebuli arametalebidan uferoa 

Jangbadi, azoti da wyalbadi, qlors moyviTalo-momwvano 

Seferiloba aqvs. bromi mowiTalo-wablisferi siTxea, iodi 

ki muqi iisferi myari nivTierebaa. 

bromi  (Br )2qlori (Cl ) 2

heliumi haerze msubuqi 

airia, swored am Tvisebis 

gamo is sahaero burTebis 

(aerostatebis) asavsebad 

gamoiyeneba.

iodi (I )2

sakvanZo sityvebi

1 nawili
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saWiro saSualebebi: gogirdis fxvnili, civi wyali, metalis kovzi, sinjara, 

samagri, spirtqura, qimiuri Wiqa.

rogor gardaiqmnebian erTmaneTSi gogirdis alotropuli saxesxvaobebi?

imsjeleT:

1. ra cvlileba moxda sinjaris 
gacxelebisas?

2. ra fizikuri Tvisebebi aqvs 
gamdnari gogirdis civ wyalSi 
CaSvebis Sedegad miRebul myar 
nivTierebas?

3. ra SeamCnieT wylisgan gamocal-
kevebuli myari masis garkveuli 
droiT haerze gaCerebisas?

samuSaos msvleloba:

nabiji 1. sinjaraSi CayareT mcire raodenobis go-
girdis fxvnili. daamagreT sinjara damWerSi, mo-
kideT xeli damWeris saxelurs da sinjaris qveda 
nawili frTxilad gaacxeleT spirtquris alze. 

alotropia

elementi Jangbadi, oratomiani airis saxis molekulebis (O ) garda, aseve sam-2

atomiani molekulis _ ozonis _ saxiTac arsebobs, romlis Semadgenloba 
gamoisaxeba formuliT O . ozoni baci lurji Seferilobis, specifikuri 3  

mkveTri sunis mqone airia.

naxSirbadis alotropuli saxesxvaobebi

Tqven ukve icnobT naxSirsa da almass, romlebic naxSirbadis mniSvnelovani alotropuli 

saxesxvaobebia. brilianti, romelic saiuveliro nakeTobebis dasamzadeblad gamoiyeneba, 

almasis damuSavebiT (dawaxnagebiT) miiReba. almasi magari, uferuli da gamWvirvale niv-

Tierebaa. dawaxnagebisa da gaprialebis Sedegad is ufro gamWvirvale xdeba da sinaTleze 

brwyinavs, rac misgan damzadebul samkaulebs kidev ufro lamazsa da mimzidvels xdis. almasi 

gansakuTrebuli simtkiciTa da dnobis maRali temperaturiT (ZneldnobadobiT) gamoirCeva. 

almasi dens ar atarebs.

grafiti magari, ruxi Seferilobisa da susti metaluri bzinvarebis nivTierebaa. grafitisgan 

mzaddeba Cveulebrivi fanqris guli. grafitis SedarebiTi sirbilisa da simyifis gamo 
fanqris wveris qaRaldze gatarebisas misi nafxvenebi qaRaldis 

boWkoebze rCeba da kvals tovebs. grafiti eleqtrodenis gam-

taria. 

gogirdis alotropuli saxesxvaoebebi 

arsebobs gogirdis ori alotropuli saxesxvaoba _ kristalu-

ri gogirdi da plastikuri (amorfuli) gogirdi.

movlenas, romlis drosac erTi qimiuri elementi sxvadasxva formiT arsebobs, alotropias 

uwodeben, am nivTierebebs ki _ alotropul saxesxvaobebs.

O

OO

 almasi  grafiti

sa
qm

ia
no

ba
 

nabiji 2. mas Semdeg, rac gamdnari gogirdi aduRdeba, 

SewyviteT gacxeleba. Txevadi gogirdi maSinve wvrili 

nakadiT gadmoasxiT WiqaSi, romelSic civi wyali asxia. 

warmoqmnili myari masa gamoacalkeveT wylisgan da 

xeliT SeamowmeT misi plastikuroba. miRebuli niv-

Tiereba garkveuli droiT haerze gaaCereT.

1qimiuri elementebi 
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kristaluri gogirdi myari, myife, yviTeli feris 

nivTierebaa, romelic wyalSi ar ixsneba. cudad 

atarebs siTbos, ar atarebs eleqtrul dens. kris-

taluri gogirdi molekulebisganaa warmoqmnili. 

TiToeuli molekula gogirdis 8 atoms Seicavs da 

misi Semadgenloba gamoisaxeba formuliT S . 8

gamdnari kristaluri gogirdi aduRebamde miyvanisas Tanda-

TanobiT plastikur gogirdad gardaiqmneba, romelic yavis-

feri nivTierebaa.
Tu mduRare gogirds gadavasxamT civi wyliT avsebul WiqaSi, 

warmoiqmneba masa, romelic reziniviT iweleba. plastikuri 

gogirdi aramdgradia. droTa ganmavlobaSi is kristalur go-

girdad gardaiqmneba.

TeTri fosfori nivris sunis mqone momwamvleli niv-

Tierebaa, maSin, roca wiTeli da Savi fosfori usunoa da 

arc momwamvlelia. wiTeli da Savi fosforisgan gansxva-

vebiT, TeTri fosfori sibneleSi anaTebs. 

wiTeli da Savi fosforisgan gansxvavebiT, TeTri fos-

fori Seqmnilia molekulebisgan, romlebic Sedgeba oT-

xi garkveuli saxiT SeerTebuli fosforis atomisgan. 

amis gamo TeTri fosforis Semadgenloba gamoisaxeba 

formuliT P .4

kristaluri 

gogirdi 
 kristaluri 

gogirdis molekula

TeTri fosforis 
molekula

 TeTri 

fosfori

 wiTeli fosfori  Savi fosfori 

 plastikuri gogirdi
fosforis  alotropuli  saxesxvaobebi

arsebobs fosforis sami alotropuli saxesxvaoba: TeTri, wiTeli da Savi. fosforis yvela 

alotropuli saxesxvaoba myari nivTierebaa. TeTri fosfori moTeTro-moyviTalo Sefe-

rilobisaa, wiTeli fosfori _ mowiTalo-moyavisfro, xolo Savi fosfori _ Savi Sefe-

rilobis. fosforis alotropuli saxesxvaobebi wyalSi uxsnadia. radgan TeTri fosfori 

haerTan Sexebisas advilad Sedis reaqciaSi JangbadTan, mas wyalSi inaxaven.

1 nawili
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SeZenili codnis gamoyeneba
1. SeiZleba Tu ara velosipedis korpusis gasakeTeblad foladis nacvlad grafitis gamo-

yeneba? Tqveni mosazreba daasabuTeT.
2. SeadareT metalebisa da arametalebis Tvisebebi, gansazRvreT maTi msgavseba-

gansxvavebebi, SeadgineT eiler-venis diagrama. 

 SeamowmeT Tqveni codna

6.  moswavlem laboratoriaSi muSaobisas kristaluri gogirdisgan plastikuri gogirdi 
miiRo. meore dRes man SeamCnia, rom nivTierebam moyviTalo Seferiloba SeiZina.

a. ra nivTiereba warmoiqmna am drois ganmavlobaSi? ra aris aseTi cvlilebis mizezi?
b. ra gziT SeuZlia moswavles, miRebuli nivTiereba isev plastikur gogirdad gardaq-
mnas?

grafitialmasi 

5. gansazRvreT, romeli winadadebis Sinaarsi Seesabameba eiler-venis diagramas?

1. daadgineT Sesabamisoba

elementi

1.  Jangbadi

2. naxSirbadi

a. almasi

b. ozoni

g. grafiti

 alotropuli saxesxvaobebi

2. miuTiTeT arametalebi, romlebic bunebriv pirobebSi airovan mdgomareobaSi arsebobs.
1. azoti 2. naxSirbadi 3. natriumi    4. qlori 5. bromi

I II III

3.  gadaixazeT cxrili rveulSi da SeavseT carieli ujrebi.

Jangbadi ozoni

4. romeli alotropuli saxesxvaobebia warmoqmnili molekulebisgan? ramdeni atomia am 
nivTierebaTa molekulebSi?

atomebis ricxvi molekulaSi

agregatuli mdgomareoba bunebriv pirobebSi

feri 

1.  gamoiyeneba fanqris warmoebaSi;

2.  uferuli gamWvirvale nivTierebaa;

3.  naxSirbadis alotropuli saxesxvaobaa;

4.  eleqtruli denis gamtaria.

1 qimiuri elementebi 
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arametalebis gamoyeneba
metalebisgan gansxvavebiT, arametalebis gamoyenebis sfero farToa. es imiTaa ganpirobebuli, rom 

arametalebs erTmaneTisgan gansxvavebuli Tvisebebi aqvT. TiToeuli arametali, Tavisi Tvisebebis 

Sesabamisad, sxvadasxva mizniT gamoiyeneba.

mecniereba, teqnologia, cxovreba

rigorc iciT, Jangbadi 

mniSvnelovan rols TamaSobs 

cocxali organizmebis sunTqvisa 

da cxovelqmedebis procesebSi. 

Jangbadis ukmarisobis mqone 

avadmyofebis dasaxmareblad 

medicinaSi gamoiyeneba Jangbadis 

balonebi. gansakuTrebul 

SemTxvevebSi aseT balonebs 

alpinistebi da myvinTavebic 

iyeneben.

Jangbadis gamoyeneba medicinaSi

Jangbadis 
balonebis 
gamoyeneba

Tqven iciT, rom wylis 

sadezinfeqciod 

gamoiyeneba qlori an 

ozoni. es nivTierebebi 

anadgureben mikrobebs 

da auvnebleben bunebrivi 

wylis damabinZurebel 

mavne nivTierebebs. 

qloris gamoyeneba am 

miznisTvis ufro iafi 

meTodia, magram qlori 

wyals specifikur suns 

aZlevs, xolo adamianis 

organizmSi moxvedrisas 

masze mavne zegavlenas 

axdens. wylis gamwmend 

Tanamedrove sistemebSi 

ZiriTadad ozons 

iyeneben. es meTodi 

Zviria, magram ufro 

efeqturia.

sasmeli wylis 
dezinfeqcia

wyalbadi sawvavis saxiT 

gamoiyeneba. misi wvis procesSi 

warmoiqmneba mxolod wyali, 

romelic ar abinZurebs
garemos. amis gamo wyalbadi 
ekologiurad sufTa sawvavad 

iTvleba. amJamad iwarmoeba 

sxvadasxva markis avtomobili, 

romlebic wyalbadis sawvavze 

muSaobs.

wyalbadis sawvavi

medicinaSi gamoyenebuli 

aqtivirebuli naxSiris ZiriTadi 

komponenti naxSirbadia. forovani 

struqturis wyalobiT, 

aqtivirebuli naxSiri kargad 

STanTqavs mavne nivTierebebs da 

saWmlis monelebis process 

aregulirebs.

aqtivirebuli 
naxSiri

aqtivirebuli naxSiris STamnTqmel 

unars efuZneba misi gamoyeneba 

wylis filtrebsa da airwinaRebSi. 

aqtivirebuli naxSiri kargad 

asufTavebs sasmel wyalsa da haers 

mavne minarevebisgan.

aqtivirebuli naxSiris gamoyeneba

poligrafia
kidev erTi nivTierebisgan _ 

murisgan _ romelic, 

ZiriTadad, naxSirbadisgan 

Sedgeba, amzadeben 

beWdvisTvis saWiro Sav 

tipografiul saRebavs.
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· daamtkica Tu ara miRebulma grafikma mo-

sazreba „dnobis temperaturis matebasTan 

erTad metalebis umravlesobis simagre 

matulobs“?

· Tu viciT, rom kobaltis (Co) dnobis tempe-
0ratura 1500  C-ia, Tqveni azriT, moosis 

skalis  ra intervalSi iqneba  misi simagre?
0· grafitis dnobis temperatura 3600  C-ia, 

xolo misi simagre moosis skalis mixedviT 

_ daaxloebiT 1,5. Seesabameba Tu ara es 

mniSvnelobebi Tqven mier agebul grafiks? 

rogor axsnidiT Tqven mier gamotanili 

daskvnis mizezs?

ganvixiloT Semdegi mosazreba: „metalebis 

umravlesobis dnobis temperaturis matebas-

Tan erTad maTi simagrec matulobs“.
nivTierebaTa fardobiTi simagre, 

ZiriTadad, moosis skalis 1-dan 10-mde 

mniSvnelobebis farglebSi ganisazRvreba. 

qvemoT cxrilSi mocemulia rva metalis 

simagrisa (moosis skalis mixedviT) da maTi 

dnobis temperaturis maCveneblebi. 

gamoiyeneT cxrilis monacemebi da samuSao 

rveulSi moniSneT Sesabamisi wertilebi, imis 

gaTvaliswinebiT, rom grafikze dnobis 

temperatura datanilia X RerZze, xolo 

simagre _ Y RerZze. am wertilebis mixedviT 

aageT gamosakvlevi damokidebulebis 

amsaxveli wiri.

damokidebulia Tu ara 
metalebis simagre maTi 
dnobis temperaturaze

spilenZi

rkina

tyvia

titani

alumini

natriumi 

volframi

oqro

3,0

4,0

1,5

6,0

2,8

0,5

7,5

2,5

1085

1538

328

1668

660

98

3422

1064

simagre
(moosis skalis mixedviT)

metalebi dnobis 
temperatura,°C

proeqti
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• bunebriv pirobebSi, ZiriTadad, myari 
niTierebebia

• axasiaTebT metaluri bzinvareba

• dnobisa da duRilis maRali tempera-
tura aqvT da sxv.

• kargad atareben siTbosa da eleqtrul 
dens

• sxvadasxva agregatul mdgomareobaSia 

• ZiriTadad, dnobisa da duRilis dabali 
temperatura aqvT

• zogierTi gamonaklisis garda, eleqtrul 
densa da siTbos ar atareben

• myar mdgomareobaSi simyife axasiaTebT.

arametalebi

  iyofa metalebad da arametalebad

Fe, Al, Cu, Ca, Na, K, Zn, Cr, Ag, 

Au, Hg, Pb, W da sxv.

O, H, N, S, P, F, Cl, Br, I, C, Si, He, 

Ne, Ar da sxv.

qmnis cocxal da aracocxal bunebas

aracocxali 
bunebis 

elementebi

naxSirbadi 
wyalbadi 
Jangbadi 
azoti

kalciumi 
fosfori 
gogirdi
magniumi 
rkina 
TuTia 
da sxv.

qmnis 
hidrosferos

azoti 
Jangbadi da sxv.

wyalbadi 
Jangbadi

qmnis 
haers

qmnis 
dedamiwis qerqs

Jangbadi 
siliciumi 
alumini da sxv.

metalebi

bioelementebi

daskvna

farTod 
gavrcelebuli

SedarebiT naklebad 
gavrcelebuli

elementebi
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3.   daadgineT Sesabamisoba

romeli nivTierebis Semadgeneli elementebia sworad miTiTebuli? Secdomis SemTxvevaSi 
SemogvTavazeT swori varianti.

a. romeli elementebis saxelwodebebi iwyeba erTsa da imave asoze?
b. ratom iwyeba zogierTi elementebis simboloebi erTi da imave asoTi, roca maTi 
saxelwodebebi sxvadasxva asoze iwyeba?

nivTierebebis Semadgeneli elementebi
nivTiereba

wyali

cilebi 

naxSirorJangi 

cximebi

wyalbadi Jangbadi naxSirbadi azoti

1.

1.  medicinaSi

2.  sawvavis saxiT

3.  sasmeli wylis dezinfeqciisTvis

a. Jangbadi
b. wyalbadi
g. iodi
d. qlori

4.

  kalciumi 
qromi vercxliswyali 

spilenZi

qlori 
kaliumi oqro 

grafitialumini

I II III

1. gamoiyeneba fanqris warmoebaSi

2. plastikuria

3. naxSirbadis alotropuli saxesxvaobaa

4. atarebs eleqtrul dens

2. miuTiTeT, romeli mtkicebuleba Seesabameba eiler-venis diagramas.
 

arametalebiarametalebis gamoyenebis sferoebi

ganmazogadebeli davalebebi
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 a. romeli geografiuli garsis Semadgeneli yvela qimiuri elementia sworad naCvenebi?

b. gansazRvreT geografiuli garsi, romlis Semadgeneli qimiuri elementebi arasworadaa naCvenebi. 
Tqveni pasuxi daasabuTeT.

g. gansazRvreT geografiuli garsi, romlis Semadgeneli elementebis CamonaTvali arasrulia. 
CamonaTvals daamateT is elementebi, romlebic aklia.

6.

naxSirbadi 
wyalbadi 
Jangbadi 
siliciumi
azoti

Jangbadi 
alumini

wyalbadi 
Jangbadi

azoti 
naxSirbadi

5.  romel SemTxvevebSia metalebisa da arametalebis Tvisebebi marTebulad aRniSnuli?

Tvisebebi 

1. plastikuria

2. ZiriTadad, dens ar atarebs

3. myifea

4. kargad atarebs siTbos

5. bunebriv pirobebSi samive agregatul mdgomareobaSi arsebobs

6. gamoiyeneba, umTavresad, SenadnobebSi

arametalebimetalebi
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atomis aRnagoba

1. ra iciT eleqtronebis 

Sesaxeb?

2. rogor SeiZleba SevusabamoT 

eleqtronebis energia 

sxvadasxva fers?

3. eleqtronebis garda, kidev 

romeli nawilakebia atomSi? 

skandinaviis naxevarkunZulze, Crdi-

loeT da samxreT polusebze „pola-

ruli Rameebis“ dros SeiniSneba iseTi 

saintereso bunebrivi movlena, ro-

goricaa „polaruli ciali“. am dros 

horizontze moyviTalo-momwvano da 

wiTeli naTeba Cndeba. mecnierebma daad-

gines, rom „polaruli cialis“ gamom-

wvevi mizezi eleqtronebis _ atomis Se-

madgeneli elementaruli nawilakebis _ 

nakadia.

maRali energiis mqone mzis sxivebi at-

mosferoSi SemoWrisas azotisa da Jan-

gbadis molekulebs ejaxebian. atomis Se-

madgeneli eleqtronebi STanTqaven am 

energias da mas sinaTlis saxiT asxiveben. 

moyviTalo-momwvano naTebas Jangbadis 

atomis eleqtronebi warmoqmnian mzis 

energiis sinaTlis energiad gardaqmni-

sas, xolo lurj naTebas _ azotis ato-

mis eleqtronebi.

џ atomi protonebis, neitronebisa da eleqtronebisgan Sedgeba.

џ atomis masuri ricxvi protonebisa da neitronebis raodenobaTa jams udris.

џ izotopebs protonebis raodenoba erTnairi aqvT, magram neitronebis raodenoba 
da masuri ricxvi _ gansxvavebuli.

џatomis mier eleqtronis mierTebis SemTxvevaSi uaryofiTad damuxtuli ioni 
warmoiqmneba, xolo eleqtronis gacemis SemTxvevaSi _ dadebiTad damuxtuli ioni.

џ dadebiTad damuxtul ions kaTioni ewodeba, xolo uaryofiTad damuxtul ions _ 
anioni.

am TavSi gaigeb

2
iva

T
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2  atomis aRnagoba.1  

istoriuli cnobebi atomis aRnagobis Sesaxeb

„yvela nivTiereba Sedgeba umciresi nawilakebis _ atome-

bisgan“ _ es azri pirvelad gamoTqva Zvelma berZenma filo-

sofosma demokritem Zv. w. V saukuneSi. misi swavlebis mixed-

viT, atomebi erTmaneTisgan zomebiTa da formiT gansxvav-

deba.

ingliselma qimikosma jon daltonma, Tavisi kvlevebis 

safuZvelze, 1808 wels gamoTqva mosazreba, rom nivTiereba 

Sedgeba umciresi ganuyofeli nawilakebis _ atomebisgan. 

sxvadasxva elementis atomebi erTmaneTisgan gansxvavdeba.

1897 wels ingliselma mecnierma jozef Tomsonma eqspe-

rimentis gziT atomebSi eleqtronebis arseboba daadgina. 

Tomsonis mier 1904 wels SemoTavazebuli atomis modelis 

mixedviT, atomi Sedgeba dadebiTad damuxtuli sferosa da 

mTel mis moculobaSi gafantulad Canergili uaryofiTi 

muxtis mqone eleqtronebisgan. am models xSirad adareben 

„qiSmiSian pudings“.

1911 wels ingliselma mecnierma ernest rezerfordma war-

moadgina atomis planetaruli modeli. man wamoayena idea, 

rom atomis centrSi mdebareobs dadebiTad damuxtuli 

protonebi, xolo maT garSemo moZraobs imave raodenobis 

uaryofiTad damuxtuli eleqtronebi.

1913 wels danielma mecnierma nils borma daxvewa atomis 

planetaruli modeli da ivarauda, rom eleqtronebi bir-

Tvis garSemo moZraobs ise, rogorc planetebi mzis garSemo 

_ gansazRvrul Sreebze. 

36

atomi, birTvi, neitroni, 
eleqtroni, energetikuli 
done, eleqtronuli Sre

planetaruli sistema  centraluri 

varskvlavis _ mzis da mis garSemo 

moZravi planetebis, Tanamgzav-

rebis, aseve asteroidebisa da 

kometebisgan Sedgeba.

atomis aRnagoba 

planetarul sistemas 

waagavs. misi aRnagoba 

am suraTzea mocemuli. 

Tomsonis atomis modeli

 _ „qiSmiSiani pudingi“

eleqtroni

birTvi 

- -
- - -

- -

-
-

-

dadebiTad 

damuxtuli 

sfero

eleqtro-

nebi 

• ra msgavsebaa planetarul sistemasa da atomis models Soris?

· atomis Semadgeneli romeli nawilakebi Seesabameba planeta-

rul sistemaSi mzesa da planetebs?

· moZraoben Tu ara eleqtronebi atomSi erTsa da imave „orbi-

taze“?  SeadareT maTi moZraoba planetebis moZraobas.

1 nawili

sakvanZo sityvebi
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atomis Semadgeneli nawilakebi

atomis zoma imdenad mcirea, rom mis dasanaxavad milionjer 

gadideba iqneboda saWiro. miuxedavad aseTi mcire zomisa, 

TviTon atomi Sedgeba kidev ufro mcire zomis nawilakebis _ 

protonebis, neitronebisa da eleqtronebisgan. protonebi da 

neitronebi atomis centrSia moTavsebuli da qmnis mis birTvs. 

eleqtronebi birTvis garSemo moZraoben elqtronul Sreebze 

(energetikul doneebze). protoni p asoTi aRiniSneba da dade-

biTad aris damuxtuli. misi muxti pirobiTad miiCneva rogorc +1, 

neitroni aRiniSneba n asoTi, is muxtis mixedviT neitraluri 

nawilakia. eleqtroni aRiniSneba e asoTi da uaryofiTadaa da-

muxtuli. misi muxti pirobiTad miiCneva rogorc -1.

radgan atomis Semadgeneli nawilakebis zomebi bevrad mcirea 

atomis zomasTan SedarebiT, misi ZiriTadi nawili sicarielis-

gan Sedgeba.

atomis birTvi zomiT 

daaxloebiT asi aTasjer 

mcirea TviT atomis zomaze. 

es SegviZlia SevadaroT 

muxudos marcvals saSualo 

zomis safexburTo 

stadionze _ ramdenjerac 

atomi aRemateba birTvs, 

imdenjer aRemateba stadio-

ni muxudos marcvals.

atomisa da misi Semadgeneli nawilakebis masac, zomebis 

msgavsad, Zalian mcirea. protonisa da neitronis masa daaxloe-

biT erTnairia, xolo eleqtronis masa TiTqmis 1840-jer nak-

lebia protonisa da neitronis masaze. pirobiTad, protonisa 

da neitronis masa miCneulia 1-is tolad (TiToeulis), xolo 

eleqtronis masa _ 0-is tolad.

pirveli eleqtronuli Sre

eleqtroni
neitroni

birTvi 

protoni

meore eleqtronuli Sre

eleqtronebi 

mudmivad 

moZraobs birTvis 

garSemo.

airovani heliumi, 

romliTac avsebulia 

sahaero burTi, Sedgeba 

heliumis atomebisgan.

heliumis atomi Sedgeba 

elementaruli nawilakebisgan.

protonebi da 

neitronebi atomis 

centrSia da erTad 

qmnis atomis 

birTvs.

protoni (p) _ 

pirobiTi muxti +1 

pirobiTi masa 1

neitroni (n) _ 

pirobiTi muxti 0 

pirobiTi masa 1

eleqtroni (e) _ 

pirobiTi muxti -1 

pirobiTi masa  0

2 atomis aRnagoba

iciT Tu ara?
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rogor avagoT atomis modeli?

samuSaos msvleloba:
nabiji 1. plastilinisgan gamoZerweT atomis 

birTvi, romelic 3 protonisa da 4 neitronisgan 

Sedgeba da miawebeT qaRalds. protonisa da 

neitronis gamosaZerwad gamoiyeneT sxvadasxva 

feris plastilini.

saWiro saSualebebi: sami gansxvavebuli feris 

plastilini, TeTri qaRaldi, fanqari.

 imsjeleT:

1. rogor gansazRvreT protonisa 

da neitronis modelebis damzade-

bisas maTi zomebis Tanafardoba?

2. rogor gansazRvreT eleqtronis 

modelis damzadebisas misi 

zomis Tanafardoba protonisa 

da neitronis zomebTan?

3. ramdeni dadebiTad damuxtuli, 

uaryofiTad damuxtuli da 

muxtis gareSe nawilakia Tqven 

mier agebul atomis modelSi?

4. rogori iqneba atomis modeli, 

romelic 4 protonis, 5 neitro-

nisa da 4 eleqtronisgan Sedgeba?

Tqven ukve iciT, rom sxvadasxva elementi gansxvavebuli saxis atomebisgan Sedgeba. es atomebi 

erTmaneTisgan gansxvavdeba maTi Semadgeneli nawilakebis ricxviT. SevadaroT atomis Semadgeneli 

nawilakebis ricxvi heliumis, liTiumisa (Li) da beriliumis (Be) atomebis magaliTze.

rogorc heliumis, liTiumisa da beriliumis atomebis modelebidan Cans, TiToeuli atomi 

Sedgeba protonebisa da eleqtronebis Tanabari ricxvisgan. neitronebis ricxvi ki SeiZleba 

gansxvavdebodes protonebis ricxvisgan.

4 protoni

5 neitroni

4 eleqtroni

3 protoni

 neitroni4

3 eleqtroni

2 protoni

2 neitroni

2 eleqtroni

BeLiHe

eleqtroni

neitroni

protoni

nabiji 2. birTvis garSemo fanqriT 

daxateT ori wre, romlebic or eleq-

tronul Sres aRniSnavs. protonisa 

da neitronisgan gansxvavebuli feris 

plastilinisgan gamoZerweT sami 

eleqtroni. miawebeT ori eleqtroni 

birTvis axlos mdebare pirvel wres, 

xolo erTi eleqtroni _ meore, 

ufro daSorebul wres. 

sa
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SeZenili codnis gamoyeneba 

 SeamowmeT Tqveni codna

1. rogorc iciT, protonisa da neitronis masa pirobiTad miCneulia 1-is tolad. ratomaa 
am dros eleqtronis masa 0-is tolad miCneuli?

2. Tu viciT, rom liTiumis atomSi 3 protoni da 4 neitronia, rogori iqneba dadebiTad 

damuxtuli (a), uaryofiTad damuxtuli (b) da neitraluri nawilakebis (c) ricxvi am 

atomSi?

1. Tanamedrove gamokvlevebis mixedviT, marTalia Tu ara ingliseli qimikosis, jon 

daltonis, mosazreba, rom „atomi ganuyofeli nawilakia“? pasuxi daasabuTeT.

elementi 

Be

C

 protonebis ricxvi

a

a+2

 neitronebis ricxvi

b

b+1

a. wina gverdze mocemuli beriliumis atomis modelis gamoyenebiT, gamoiTvaleT 

protonebis, neitronebisa da eleqtronebis ricxvi naxSirbadis atomSi.

b. CaxateT rveulSi naxSirbadis atomis modeli, ori eleqtroni moaTavseT pirvel 

eleqtronul Sreze, danarCenebi ki _ meore eleqtronul Sreze.

A) 

B) 

C) 

D) 

E) 

 a b c

3

3

3

4

4

4 4

3 4

4 3

4 3

3 4

3. ra raodenobis nawilakebisgan Sedgeba beriliumis atomis birTvi, romelic Seicavs 

4 protons, 5 neitrons da 4 eleqtrons? pasuxi daasabuTeT.

2. 

eleqtronuli Sre

atomi 

neitroni Y

X

Z

4.   Х, Y da Z.gansazRvreT 

2 atomis aRnagoba
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2.2  birTvis muxti da masuri ricxvi
mzis sistemaSi mze yvela planetas izidavs. amis 

gamo planetebi mzis garSemo orbitebze brunavs 

da amave dros sakuTar orbitebs ar Sordeba. 

aseve atomSic eleqtronebi birTvis garSemo 

garkveul eleqtronul Sreebze brunavs.

· ratom brunavs eleqtronebi birTvis 
garSemo da amave dros arc TavianT 
eleqtronul  Sreebs  scildeba? 

·  rogor  ganvsazRvroT  birTvis  muxti? 
· mTlianad atoms rogori muxti aqvs?

masuri ricxvi, eleqtro-
neitraluri nawilaki, 
birTvis muxti

atomis birTvi protonebisa da neitronebigan Sedgeba. rad-
gan protonebi dadebiTadaa damuxtuli, xolo neitronebs 
muxti ar aqvT, Sesabamisad, birTvi dadebiTad aris damux-
tuli. birTvis muxti protonebis xarjze iqmneba. radgan 
pirobiTad erTi protonis muxti +1-is tolia, protonebis 
jamuri ricxvi birTvis muxti toli iqneba.

radgan eleqtronebi uaryofiTadaa damuxtuli, isini dadebiTad damuxtuli birTvis mizidu-

lobas ganicdis. swored amis gamo isini gansazRvrul eleqtronul Sreebze birTvis garSemo 

brunavs. 

rogorc heliumis, liTiumisa da beriliumis atomis modelebidan Cans, atomSi protonebisa 

da eleqtronebis Tanabari raodenobaa.

protonebis ricxvi = eleqtronebis ricxvs

rogor movaxerxoT atomebis nawila-

kebis urTierTkavSiris modelireba?
imsjeleT:

1. ras gamoxatavs simbolurad centrSi myofi 

eqsperimentatori?  burTi?  Zafi?

2. ra moxda, roca Tqven mkveTrad gauSviT Zafs 

xeli? ra varaudis gamoTqma SegiZliaT nanaxis 

mixedviT atomis Sesaxeb?

3. ra moxda, roca Tqven Zafis xelis gauSveblad 

misi triali mkveTrad SewyviteT? ra daskvnis 

gamotana SegiZliaT atomis Sesaxeb cdis Se-

degis mixedviT?

4. rogor Seicvala Zafmobmuli burTis tria-

lis dros Tqven mier daxarjuli energia, ro-

ca Zafis sigrZe SecvaleT?

samuSaos msvleloba:

nabiji 1. Zafis erT boloze daamag-

reT patara burTi, aiReT Zafis meo-

saWiro saSualebebi: patara burTi,

Zafi.

protonebis ricxvi = birTvis muxts
++ +

++ +

 birTvis muxti = +6

re bolo da atrialeT burTi Tavs ze-

moT. erTi wuTis trialis Semdeg gauSviT 

xeli Zafs. 

nabiji 2. gaimeoreT nabiji 1, oRond Zafs 

xeli ar gauSvaT da triali mkveTrad Sea-

CereT.
nabiji 3. SecvaleT Zafis sigrZe da kidev 
erTxel gaimeoreT nabiji 1 da nabiji 2. 
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magaliTad, natriumis atomSi (Na) 11 protoni da 12 neit-
ronia, aqedan gamodis, rom natriumis masuri ricxvi 23-is 
tolia (11 + 12= 23). elementis aRmniSvneli simbolos 
gverdiT masur ricxvsa da protonebis ricxvs miuTiTeben 
ise, rogorc qvemoT aris naCvenebi.

natriumis atomi SegviZlia ase gamovsaxoT 23

11Na.

masuri ricxvi

 protonebis ricxvi X
A 

p

SeamowmeT Tqveni codna

1. ratom aris atomi eleqtroneitraluri nawilaki? axseniT atomis eleqtroneitra-

lobis mizezi beriliumis atomis magaliTze.

SeZenili codnis gamoyeneba

• sqemaze naCvenebia protonebisa da neitronebis 

ricxvi X, Y da Z atomebSi. SeadareT atomebis 

birTvebis masuri ricxvebi da muxtebi. Tqveni 

mosazreba daasabuTeT.

protonebis 
ricxvi

neitronebis 
ricxvi 

Z

Y

X

b b + 2

a

a + 1

a + 2

2.

1. 2. 3. 4. 5. 6.  p(B)=p(C)   p(B)>p(C)    p(B)<p(C)  n(B)=n(C)  n(B)>n(C) n(B)<n(C)

protonis muxti da eleqtronis muxti absoluturi sididiT 

yovelTvis tolia, magram sawinaaRmdego niSnisaa. radgan 

maTi raodenobebic Tanabaria, mTlianad atomis dadebiTi 

muxti uaryofiTi muxtis tolia. aqedan gamomdinareobs, rom 

atomi eleqtrulad neitraluria, anu misi muxti 0-is tolia.

atomi eleqtroneitraluri nawilakia, romelic Sedgeba 
dadebiTad damuxtuli birTvisa da birTvis garSemo 
ganawilebuli uaryofiTad damuxtuli eleqtronebisgan.

Tu gaviTvaliswinebT, rom eleqtronis masa protonisa da 

neitronis masaze mniSvnelovnad mcirea, gamodis, rom atomis 

ZiriTadi masa protonebsa da neitronebSia. radgan protonisa 

da neitronis masa pirobiTad 1- is tolia, atomis pirobiTi masa 

protonebisa da neitronebis ricxvis jamis tolia. am sidides 

masur ricxvs uwodeben da A simboloTi aRniSnaven.

protonebis ricxvi + neitronebis ricxvi = masuri ricxvi

-3

+3

atomi _ eleqtroneitraluri 

nawilaki

atomis masa Zalian mcirea. ma-
galiTad, wyalbadis atomis 

_24 
masa Seadgens 1,67x 10 grams. 
miuxedavad imisa, rom bir-
Tvis zoma atomis zomaze asi 
aTasjer mcirea, atomis mTe-
li masa mis birTvSia koncen-
trirebuli. SesaZlebeli 
rom iyos wyalbadis atomebis 
birTvebis SemWidrovebulad 

3
mogroveba 1 sm  moculobaSi, 

misi masa daaxloebiT 400 mi-
lioni tona iqneboda.  

romel SemTxvevaSia marTebuli protonebis (p) da neitronebis (n) ricxvTa Sedareba 
borisa       da naxSirbadis       atomebSi.B 5

11 C 6
12

iciT Tu ara?

2 atomis aRnagoba
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2 izotopebi da ionebi.3  

izotopi, ioni, kaTioni, anioni

suraTze mocemulia naxSirbadis atomis modelebi.

· riT hgavs da riT gansxvavdeba es modelebi erTmaneTisgan?

· am modelebis Sesabamisi atomebis masuri ricxvebi erTnairia? 

daasabuTeT Tqveni mosazreba.

izotopebi
bunebaSi arsebuli bevri elementi Sedgeba atomebis nare-

visgan, romelTac erTnairi raodenobis protonebi aqvT, mag-

ram maTi masuri ricxvi gansxvavebulia. masuri ricxvebis gan-

sxvavebis mizezi maT atomebSi arsebuli neitronebis gansxva-

vebuli raodenobaa. aseT atomebs izotopebs uwodeben.

izotopebi erTi da imave elementebis atomebia, romlebsac protonebis erTnairi 

raodenoba aqvT, magram neitronebis ricxvi da masuri ricxvi _ gansxvavebuli.

ganvixiloT es movlena wyalbadis izotopebis magaliTze.

rogorc xedavT, wyalbadis samive atomi Sedgeba Tanabari 
raodenobis protonebisgan, magram neitronebis ricxvi gan-
sxvavebuli aqvT. wyalbadis TiToeul izotops Tavisi saxel-
wodeba aqvs.

 wyalbadis izotopi izotopis saxelwodeba

protiumi

 deiteriumi (D)

tritiumi (T)

1H1

2H1

3H1

radgan izotopebSi protonebis erTnairi raodenobaa, 
Sesabamisad, maTi qimiuri Tvisebebic erTnairia. Tumca 
gansxvavebuli masuri ricxvebis gamo es izotopebi 
fizikuri TvisebebiT gansxvavdeba.

p = 1 

n = 0

A = 1 

p = 1 

n = 1

A = 2

p = 1 

n = 2

A = 3

p+
p+

p+
p+p+

p+p+
p+

p+
p+p+

p+

bunebaSi yovel 100000 
wyalbadis atomze daax-

loebiT 15 deiteriumis 
atomi modis.
am izotopis JangbadTan 
mierTebiT miiReba e. w. 
mZime wyali, romelic 
gamoisaxeba formuliT 

D O. 1000 grami masis 2

wyali Seicavs, daaxloebiT, 

0,08 g mZime wyals. mecnier-
Ta kvlevebis Tanaxmad, mZi-
me wylis didi raodenobiT 
Semcvelobas SeuZlia arasa-
surveli gavlena moaxdinos 
biologiur procesebze da 
gamoiwvios darRvevebi 
cocxali organizmebis 
cxovelqmedebaSi.

sakvanZo sityvebi

iciT Tu ara?

 1 nawili
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bunebaSi bevri elementi izotopebis narevis saxiT gvxvdeba. ami-

tom elementis masuri ricxvi SeiZleba warmovidginoT, rogorc 

izotopebis masuri ricxvebis saSualo mniSvneloba.
bunebaSi izotopebis gavrcelebis (n) gaTvaliswinebiT, saSualo 
mniSvneloba gamoiangariSeba Semdegi formuliT:

qloris izotopebi

rogorc xedavT, qlor-35 izotopSi 17 protoni da 18 neitronia (masuri ricxvi = 17+ 18 =35), 
xolo qlor- 37izotopSi _ 17 protoni da 20 neitroni (masuri ricxvi =17 +20 = 37). qlori 

35 37
Sedgeba 75%  Сl  izotopisa da 25% Сl  izotopisgan. qvemoT mocemulia qloris izotopebis 
masuri ricxvebis saSualo mniSvneloba:

magaliTad, qlori bunebaSi 

gvxvdeba ori izotopis _ 

qlor-35 da qlor-37 _ 

narevis saxiT.

A  =   ––––––––––––––––– (saS.)

n  · A + n  · A  + ...   1 1 2 2

100

izotopebi

erTnairi 

qimiuri 

Tvisebebi

gansxvavebuli 
masuri ricxvi 
da neitronebis 
gansxvavebuli 

ricxvi

protonebisa da 
eleqtronebis 

erTnairi 
ricxvi

gansxvavebuli 

fizikuri 

Tvisebebi

ionebi

A  =  —––––––––––––––––– ≈ 35,5 (saS.)

(75 · 35) + (25 · 37)  

100

qlor-35 (      )35Cl17 qlor-37 (      )37Cl17

bunebaSi galiums ori izotopi aqvs. maTgan galium-69 izotopi Seadgens 60%. kidev romeli 
izotopi Sedis galiumis SemadgenlobaSi, Tu galiumis izotopebis masuri ricxvis 
saSualo mniSvnelobaa  69, 8?

17e

17p

18n

17e

17p

20n

ifiqre  •  imsjele  •  gaaziare

rogor warmoiqmneba atomebisgan ionebi? imsjeleT:

1. riT gansxvavdeba es modelebi?

2. romeli modeli warmoadgens neitralur 
atoms?

3. romeli araneitraluri nawilakia dade-
biTad damuxtuli da romeli _ uaryo-
fiTad?

4. rogor SeiZleba neitraluri nawilaki ga-
daiqces  damuxtul  nawilakad?

qvemoT warmodgenilia naxSirbadis

sxvadasxva modeli.

sa
qm

ia
no

ba
2 atomis aRnagoba
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atomebs SeuZliaT gascen da miierTon eleqtro-

nebi. am dros warmoqmnil damuxtul nawilakebs 

ionebs uwodeben. ionebi SeiZleba iyos uaryofiTad 

(_) damuxtuli an dadebiTad (+) damuxtuli. da-

debiTad damuxtul ionebs kaTionebs uwodeben, 

xolo uaryofiTad damuxtulebs _ anionebs.

rogorc vxedavT, atomis ionad gardaqmnisas protonebisa da neitronebis raodenoba 
(ricxvi) ar icvleba, icvleba mxolod eleqtronebis raodenoba. ionis muxti Semdegnairad 
gamoiTvleba:

ionis muxti = protonebis ricxvi _ eleqtronebis ricxvi

Tu viciT gogirdis nawilakebSi protonebisa da eleqtronebis ricxvi, advilad 

gamovTvliT am nawilakebis muxts:

 protonebis ricxvi

16

16

16

 eleqtronebis ricxvi

18

12

16

nawilakis muxti

16-18=-2     

16-12=+4    

16-16=0      

SeZenili codnis gamoyeneba
20 221. neoni ori bunebrivi izotopisgan Sedgeba: Ne da Ne. gamoiTvaleT elementis 

20
izotopebis masuri ricxvebis saSualo mniSvneloba, Tu elementi Sedgeba  90% Ne-isa 

22
da 10%  –  Ne-isgan.

neitraluri atomi

gascems 

eleqtronebs 
miierTebs

 eleqtronebs

kaTioni anioni

kaTioni

6 protoni 5 eleqtroni 6 protoni 6 eleqtroni 6 protoni 7 eleqtroni

0 +X  – 1e → X6 6

0 –X  + 1e → X6 6

eleqtronebis gacemisas atomi 

dadebiTad (+) imuxteba, radgan am 

SemTxvevaSi protonebis ricxvi 

aRemateba eleqtronebis ricxvs.

atomi neitraluria, radgan am Sem-

TxvevaSi protonebisa da eleqtro-

nebis raodenoba Tanabaria.

eleqtronebis mierTebisas atomi 

uaryofiTad (_) imuxteba, radgan 

am SemTxvevaSi eleqtronebis ric-

xvi aRemateba protonebis ricxvs.

neitraluri atomi anioni

 1 nawili
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a. aris Tu ara I da II atomebi erTmaneTis izotopebi? Tqveni mosazreba daasabuTeT.

b. gamoiangariSeT TiToeuli maTganis masuri ricxvi.

g. ratom aris orive atomi eleqtroneitraluri nawilaki? pasuxi daasabuTeT.

d. gamoTvaleT ionis muxti, romelic warmoiqmneba I atomis mier ori eleqtronis mierTebiT.

e. rveulSi gamosaxeT ionis modeli, romelic warmoiqmneba II atomis mier ori eleqtronis gacemiT.

gadaixazeT cxrili rveulSi da SemoTa-

vazebuli grafikis mixedviT SeavseT.

nawilaki kaTioni/anioni/neitraluri atomi muxti

X

Y

Z

T

p

e

Z

T

X

a a+2

a 

a+1

a+2

a+1

Y

SeamowmeT Tqveni codna

1. gansazRvreT izotopebi. pasuxi daasabuTeT. 

2. gadaixazeT cxrili rveulSi da gamoiangariSeT ionebSi eleqtronebis ricxvi.

atomi

X

Y

Z

T

masuri ricxvi neitronebis ricxvi 

18

19

16

16

10

10

7

8

ioni
–Cl17

2+Ca20

3+
Al13

eleqtronebis ricxvi 

2. gamoiyeneT qvemoT warmodgenili atomuri modelebi da upasuxeT kiTxvebs.

3.

I II

8p

10n

8p

8n

2 atomis aRnagoba
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mecniereba, teqnologia, cxovreba

radioaqtiuroba

Tavidan eleqtronis, Semdeg ki protonisa da neitronis aRmoCeniT dam-

tkicda, rom ganuyofelad miCneul atoms rTuli aRnagoba aqvs. mecnierebma 

ivaraudes, rom atomis Semadgeneli nawilakebic ufro mcire nawilakebad 

SeiZleba daSliliyo, amitom gaagrZeles muSaoba Tanamedrove birTvuli 

kvlevebis laboratoriebSi (centrebSi) da mniSvnelovan warmatebebsac 

miaRwies. erT-erT aseT samecniero centrs warmoadgens CERN (Consel 
Europian Pour La recherhe Nucleaire – evropis birTvuli kvlevebis centri), 

romelic safrangeTisa da Sveicariis sazRvarze mdebareobs. centri gada-

Wimulia 27 km-ze, xolo misi laboratoriebi miwis qveS, 100 m-is siRrmezea 

ganTavsebuli.

zogierTi izotopi stabiluria (mdgradia), sxvebi ki SeiZleba aramdgradi 

iyos. droTa ganmavlobaSi mimdinareobs aramdgradi izotopebis 

birTvebis daSla da axali atomebis warmoqmna. aseT daSlas Tan axlavs 

Zalian didi raodenobis energiis gamoyofa. am movlenas radioaqtiuroba 

ewodeba, xolo arastabilur (aramdgrad) izotopebs _ radioaqtiuri 

izotopebi. radioaqtiuri gardaqmnebi aseve mimdinareobs atomis 

birTvebis neitronebiTa da sxva sxivebiT bombardirebisas. aseT gar-

daqmnebs birTvul reaqciebs uwodeben. birTvuli reaqciebis Sedegad 

gamoyofili energia aseul aTasjer aRemateba qimiuri reaqciebis dros 

gamoyofil energias. magaliTad, 1 kg uran-235 izotopis daSlisas gaci-

lebiT meti energia gamoiyofa, vidre 3000 tona qvanaxSiris wvisas.

dReisaTvis msoflios erT-erTi umniSvnelovanesi problemis _ energetikuli problemis _ ga-

daWra swored radioaqtiuri izotopebis gamoyenebiT xdeba. amJamad atomuri eleqtrosad-

gurebis umravlesobaSi uranis izotopebi gamoiyeneba. yvelaze saxifaTo saxis atomuri iaraRis 

dasamzadeblad aseve uranis izotopi _ uran-235 gamoiyeneba. atomuri afeTqebisas birTvis 

daSlis reaqciis SeCereba SeuZlebelia, xolo umarTavi procesebis dros gamoyofili didi 

energiis mqone gamosxiveba mTeli msofliosTvis safrTxes warmoadgens. radioaqtiuri izo-

topebi medicinisa da mrewvelobis bevr sferoSic warmatebiT gamoiyeneba. magaliTad, izotop 

kobalt-60-s simsivnuri daavadebebis aRmoCenisa da mkurnalobisTvis iyeneben. es izotopi 

gamoiyeneba sakvebi produqtebisa da samedicino aRWurvilobis sterilizaciis (mikrobebis 

ganadgurebis) dros, aseve rentgenis aparatebSi. dedamiwis asaki dadginda izotop uran-238-is, 
xolo organuli naSTebis asaki ki _ izotop naxSirbad-14-is meSveobiT. organuli naSTebis  

gamoTvla ase xdeba: cnobilia, rom naxSirbad-14-is atomebis naxevris dasaSlelad saWiroa 

daaxloebiT 5730 weli, darCenilis naxevris dasaSlelad aseve saWiroa kidev 5730 weli da a. S.

5730 weli 5730 weli 5730 weli 5730 weli 

atomuri 

eleqtrosadguri

am procesis sabolood dasamTavreblad sul 55000 welia saWiro. ase rom, es meTodi 55000 

welze adrindeli naSTebis asakis dasadgenad ar gamodgeba.

evropis birTvuli 

kvlevebis centri
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Sedegebis analizi

1. gamoiTvaleT Sefardeba dajaxebis raodenoba/mcdelobis raodenoba da daamrgvaleT 

Sedegi meaTedamde.

2. gazomeT burTulebis diametri da gaamravleT xuTze. CaiwereT namravli.

3. gayaviT es namravli 50-ze.

4. SeadareT erTmaneTs pirveli da mesame punqtebis Sedegebi. ratomaa Sedegebi msgavsi?

5. Tu warmovidgenT, rom minis xuTi samizne burTula atomis nawilakebia, niSnavs Tu ara es 

Sedegi, rom atomis udidesi nawili sicarielisgan Sedgeba?

6. rogor Seicvleba dajaxebaTa albaToba, Tu samizne burTulebs daapataravebT?

proeqti ernest rezerfordis 
cdis simulacia

Sedegebi

mcdelobis raodenoba dajaxebis raodenoba

rogorc ukve iciT, atomis ZiriTadi nawili sicarielea. birTvisa 

da eleqtronebis zomebi bevrad naklebia atomis zomaze. maT 

Tanafardobas Tqven ukve gaecaniT blokSi „iciT Tu ara“ (gv. 37). 
amjerad Cven eqsperimentulad unda davakvirdeT atomSi sica-

rielis arsebobas. Cveni proeqti gamoixateba ernest rezer-

fordis cdis simulaciaSi, anu am proeqtSi gamartivebuli saxiT 

unda gavimeoroT ernest rezerfordis mier Catarebuli cda. 

amisaTvis dagvWirdeba 6 erTnairi zomis minis burTula, saxazavi 

da ramdenime wigni.

50 sm

*
simulacia _ 
realuri 
movlenebis 
martivi formiT 
gameoreba 
(imitacia).

1. ganaTavseT ori wigni erTmaneTisgan 50 sm-is daSorebiT.

2. imisaTvis, rom wignebs Soris burTulebi SevakavoT, danarCeni wignebisgan 1 m-is sigrZis biliki 

gaakeTeT.

3. moniSnuli 50 sm-is siganis bilikis boloSi Tanabari SualedebiT ganalageT xuTi burTula-

samizne.

4. daxuWeT Tvalebi da meeqvse burTula bilikis dasawyisidan samiznidan mimarTulebiT gaaqaneT.

5. miaqcieT yuradReba, daejaxa Tu ara meeqvse burTula xuTi samiznedan romelimes. im Sem-

TxvevaSi, Tu burTula erT-erT samizne burTulasTan dajaxebis Semdeg meored sxva burTulas 

daejaxeba, am ganmeorebiT dajaxebas nu gaiTvaliswinebT. 

6. gaimeoreT me-4 da me-5 etapebi asjer da Sedegebi cxrilSi SeitaneT.
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daskvna

atomi

protonebisa da eleqtronebis jami

birTvi eleqtroni

masuri ricxvi - А

protonebis ricxvi - р

AXp

izotopi

sxvadasxva 
ricxvi 

(raodenoba)

Tanabari 
ricxvi

–   erTnairi qimiuri Tvisebebi

–  gansxvavebuli fizikuri Tvisebebi

atomi 
eleqtroneit-
raluria

Tanabari 
ricxvi 
atomSi

–   1pirobiTi masa:

–   0pirobiTi muxti:

neitroni (n)

–   1pirobiTi masa:

–   +1pirobiTi muxti:

protoni (p)

–   1/1840pirobiTi masa:

–   -1pirobiTi muxti:

eleqtroni (e)

eleqtronul 

Sreebze 

mdebareobs

brunavs 
birTvis 
garSemoLa
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ganmazogadebeli davalebebi

1.  gansazRvreT modelis safuZvelze Seqmnili atomis aRnagobis mixedviT da Tqveni mosazreba daasabuTeT.

a. protonebis ricxvi

b. neitronebis ricxvi

g. eleqtronebis ricxvi

d. eleqtronebis ricxvi pirvel eleqtronul Sreze

e. eleqtronebis ricxvi meore eleqtronul Sreze

v. masuri ricxvi

2. gadaixazeT cxrili rveulSi da SeavseT carieli ujrebi.

3.  gadaixazeT cxrili rveulSi, aRniSneT swori ( ) da araswori (×) ь
mtkicebebi atomebis modelebisTvis ( C).       6

 

atomi an ioni protonebis ricxvi neitronebis ricxvi eleqtronebis ricxvi masuri ricxvi

Zn 30 65

3-
P 16 18

2+Fe 26 56

K 20 19

7+Cl 17 18

-F 10 19

I. II.
a. erTi da igive elementi

b. izotopebis atomebi

g. I atomi _ izotopi naxSirbadi-14

d. II atomi _ izotopi naxSirbadi-12

e. eleqtronebis erTnairi ricxvi

v. neitronebis erTnairi ricxvi

z. neitraluri atomebi

swori arasworimtkicebaLa
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4. 

5.  

a. protonebis ricxvi

b. masuri ricxvi

g. neitronebis ricxvi

d. eleqtronebis ricxvi

6. 

ionebi  protonebis ricxvi eleqtronebis ricxvi

2+
X 12 a

3–Y b a + 8

ioni
elementaruli nawilakebis ricxvi

 protoni  eleqtroni neitroni

3–PО4
x y z

3–31P15

2–32S16

saerTo:

31 16P, O15 8

atomi neitronebis ricxvi masuri ricxvi 

A 20 40

B 18 35

C 20 39

D 20 37

7.

A
a.warmoadgineT atomebi  X saxiT.p

b.gansazRvreT atomebi, romlebic izotopebia. 

gamoiangariSeT x, y da z (             ). 

gamoiangariSeT b. La
yih
ə



qimiuri naerTebi

1990-ian wlebSi es xumroba, sxvadasxva varian-

tiT, internetis saSualebiT xalxSi farTod 

gavrcelda. axal-axal informaciebSi dihid-

rogenis monooqsidi kidev ufro saxifaTo 

nivTierebad iyo warmodgenili: „SeuZlia, ga-

moiwvios mZime damwvroba“, „garecxvis Semde-

gac ki sakvebi produqtebi am nivTierebiT da-

binZurebuli rCeba“ da a.S. informaciebSi mi-

TiTebuli iyo agreTve, rom yovelive amis miu-

xedavad, es nivTiereba gamoiyeneboda gamxsne-

lad, siTxeebis gasaciveblad, cecxlsaqrob 

saSualebad da a. S.

·  qimiuri nivTierebebis Sedgeniloba qimiuri formulebiT gamoisaxeba.

· zogierTi qimiuri nivTiereba gamoiyeneba sakvebad, samkurnalo preparatad, 

sadezinfeqcio da sawmend saSualebebad.

· mTis qanebi erTmaneTisgan gansxvavdeba saxeobis, Tvisebebisa da gamoyenebis 

mixedviT.

1. ra nivTierebazea laparaki?

 2. nivTierebis ra Tvisebebia 

aRwerili moyvanil 

informaciebSi?
3. rogor SeiZleba gamovsaxoT 

es nivTiereba misi 

Semadgeneli elementebis 

simboloebis mixedviT?

1983 wlis 1 aprils aSS-is miCiganis Statis qalaq diuranSi 

gamocemul erT-erT gazeTSi gamoqveynda informacia, 

rom qalaqis wyalgayvanilobaSi aRmoaCines qimiuri niv-

Tiereba „dihidrogenis monooqsidi“. es nivTiereba war-

modgenli iyo rogorc saxifaTo, radgan „iwvevda adamia-

nebis mogudvas“ da xels uwyobda „metalebis daJangvas“. 

statiaSi iTxovdnen am nivTierebis akrZalvas. infor-

maciam qalaqis mosaxleobaSi didi SeSfoTeba gamoiwvia _ 

yvela moiTxovda Sesabamisi zomebis miRebas. Tumca mog-

vianebiT gairkva, rom Setyobineba mxolod sapirvelap-

rilo xumroba iyo.
gafrTxileba 

dihidrogenis 

monooqsidi

am TavSi gaigeb

3
 iva

T
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3.1  qimiuri naerTebi, maTi formulebi 
       da saxelwodebebi

„bunebis“ saxelmZRvanelos saSualebiT Tqven ukve gaecaniT 

sxvadasxva qimiur naerTs.

magaliTad SeiZleba moviyvanoT wyali, qviSa, sufris marili, 

naxSirorJangi, meTani, glukoza da sxv. Tqven aseve iciT, rom 

qimiuri naerTebi sxvadasxva saxis atomebisgan Sedgeba. ma-

galiTad, wyali qimiuri naerTia, romlis molekulebi wyal-

badisa da Jangbadis atomebisgan Sedgeba.

52

 1 nawili

carcis SemadgenlobaSi Sedis Semdegi elementebi: kalciumi, 
naxSirbadi da Jangbadi.

_ kalciumi wyalSi xsnadi metalia.

_ naxSirbadi, romelic naxSirisa da Wvartlis (muris) Ziri-
Tadi Semadgeneli nawilia, sawvavi nivTierebaa.

_ Jangbadi airia, romelic xels uwyobs wvas.

carci ki wyalSi xsnadi, TeTri feris myari nivTierebaa, ro-
melic ar iwvis.

miuxedavad imisa, rom oTaxis temperaturaze wyalbadi da Jangbadi airad mdgomareobaSia, 

maTi urTierTqmedebisas miRebuli wyali imave temperaturaze siTxes warmoadgens. rogorc 

xedavT, wylis Tvisebebi gansxvavdeba misi Semadgeneli elementebis Tvisebebisgan.

· ratom gansxvavdeba carcis Tvisebebi misi Semadgeneli elementebis Tvisebebisgan?

·kidev ra msgavsi magaliTebis moyvana SegiZliaT?

HH

o

wyalbadis atomi

Jangbadis atomi

wyali qimiuri 

naerTia, radgan

sxvadasxva 

atomisgan 

Sedgeba

qimiuri naerTebis Tvisebebi gansxvavdeba maTi 

warmomqmneli elementebis Tvisebebisgan.

qimiuri naerTi, 

qimiuri formula, 

qimiuri naerTis saxelwodeba

sakvanZo sityvebi

La
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3qimiuri naerTebi

qimiuri formulebi
rogorc qimiuri elementebi gamoisaxeba simboloebiT, ise 

qimiuri naerTebis Semadgenloba gamoisaxeba qimiuri formu-
lebiT. qimiuri naerTebis formulebis Sedgenisas gamoiyeneba 

maTi molekulebis Semadgeneli elementebis simboloebi, xolo 

im SemTxvevaSi, roca erTnairi atomebis ricxvi oris toli an 

masze metia, gamoiyeneba indeqsebic.

yvela nivTiereba ar Sedgeba molekulebisgan. ma-

galiTad, qviSa Sedgeba uamravi erTmaneTTan da-

kavSirebuli siliciumisa da Jangbadis atomisgan.

aseTi naerTebis formulebs adgenen maTSi Semavali 
atomebis raodenobebis Tanafardobis Sesabamisad. 
radgan qviSaSi siliciumisa da Jangbadis atomebis 
raodenobaTa Tanafardoba Seadgens 1:2, Sesabamisad, 
misi formula gamoisaxeba rogorc SiO .2

fotosinTezis reaqcias ukve gaecaniT „bunebis“ saxelmZRvaneloSi. Tqven aseve garkveuli 

warmodgena gaqvT am reaqciis mniSvnelobaze cocxali organizmebis cxovelqmedebisTvis.

·  romel nivTierebebs Soris mimdinareobs fotosinTezis reaqcia?

·  ra qimiuri naerTi warmoiqmneba am reaqciis Sedegad?

·  ra elementebisgan Sedgeba miRebuli naerTi?

O 

O O 

O 

Si

O 

O 

Si

O 

O 

O 

Si

O 

O 

O 

Si

O O Si Si O Si O Si

O 

O O 

O 

Si

O 

O 

Si

O 

O 

O 

Si

O 

O 

O 

Si

O O Si Si O Si O Si

SiO2

HH

o H O2

ra elementebisgan Sedgeba qimiuri nivTierebebi?

cxrilSi mocemulia 

zogierTi elementi da 

maTgan warmoqmnili 

qimiuri naerTebi.

imsjeleT:

1. romeli  elementebisgan Sedgeba  cxrilSi mocemuli  qimiuri  naerTebi?

2. rogori  ricxobrivi  TanafardobiT  uerTdeba  erTmaneTs  elementebis atomebi  am qimiu-
ri  naerTebis  molekulebSi?

3. ra qimiur formulebs  SemogvTavazebdiT  am qimiuri naerTebisTvis?

qimiuri naerTebi elementebi 

N

O

C

H

sa
qm

ia
no

ba
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qimiuri naerTebis saxelwodebebi
zogierTi qimiuri naerTisTvis gamoiyeneba misi istoriuli 
saxelwodeba.

qimiuri naerTis 
molekulis modeli

mxuTavi airi

naxSirmJava airi

amiaki 

meTani

istoriuli 
saxelwodeba

qimiuri
 formula

qimiuri naerTis saxelwodeba, rogorc wesi, mis qimiur 
Sedgenilobas gamoxatavs.

 SeamowmeT Tqveni codna
1. gansazRvreT qimiuri naerTebi:

  H O    Co          NaCl     Cl2 2I. II. III. IV. 

2. gansazRvreT atomebis ricxvi Semdegi naerTebis molekulebSi: H O, CO  и CH . 2 2 4

   ramdeni atomia mxuTavi airis molekulaSi? amiakis molekulaSi?

3. ras uwodeben nivTierebebs _ SО   da  BaO.  daasaxeleT naerTi SO ,  gaiTvaliswineT, 2 3

rom erTi da imave elementis sami atomi aRiniSneba TavsarTiT _ „tri“.

CO

CO2

NH3

CН4

SeZenili codnis gamoyeneba

1. marjvniv naxatze naCvenebia sufris marilis aRnagoba.

a. rogor raodenobriv TanafardobaSia sufris marilSi 
SekavSirebuli natriumisa da qloris atomebi?

b. rogor SeadgendiT Tqven sufris marilis formulas?

g. sxvanairad ra saxels daarqmevdiT sufris marils?

 qimiuri naerTis formula qimiuri naerTis saxelwodeba

diwyalbadis monooqsidi 

naxSirbadis monooqsidi 

naxSirbadis dioqsidi 

siliciumis dioqsidi 

kalciumis oqsidi

kalciumis qloridi 

kaliumis bromidi 

natriumis sulfati 

kalciumis karbonati

H O2

CO

CO2

SiO2

CaO

CaCl2

KBr

Na SO2 4

CaCO3

OC

OCO

N
H H

H

H

H

H

H C

54

qlori natriumi

2.  romeli ori elementisgan Sedgeba qimiuri naerTebi: kalciumis sulfidi 
da magniumis nitridi? pasuxi daasabuTeT.

 1 nawili
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3.2 yofa-cxovrebaSi gamoyenebuli 
mniSvnelovani qimiuri naerTebi

yoveldRiur cxovrebaSi Tqven 

xSirad xvdebiT suraTebze 

naCveneb situaciebSi.

sakvebi produqtebi
rogorc viciT, cocxali organizmebi, ZiriTadad, Sedgeba 

wylis, cilebis, cximebisa da naxSirwylebisgan. sakvebad gamo-

yenebuli produqtebis umravlesoba mdidaria am naerTebiT. 

saWmlis an konservebis damzadebisas gamoiyeneba sufris 

marili. sufris marili (NaCl) wyalSi kargad xsnadi, TeTri 

feris myari nivTierebaa.

sufris marili, sakvebi soda, 

Zmari, Saqari, acetoni, eTi-

lis spirti, niSaduris spir-

ti, wyalbadis zeJangi (wyal-

badis peroqsidi).

· ra mizniT viyenebT suraTebze naCveneb nivTierebebs?

· yofa-cxovrebaSi xSirad gamoyenebul kidev romel nivTierebas daasaxelebdiT?

qimiuri nivTierebebi yoveldRiur yofa-cxovrebaSi 

gamoiyeneba sakveb produqtebad, samkurnalo preparatebad, 

sadezinfeqcio da sawmend saSualebebad. qimiuri naerTebi 

aseve farTod gamoiyeneba soflis meurneobaSi sasuqebad.

55

Saqari  vaSlis Zmari samedicino spirti

farTod 

gamoyenebuli 

qimiuri 

naerTebi

konservirebis dros aseve gamoiyeneba ZmarmJava. misi wyalxsnari (vaSlis Zmari, Rvinis 

Zmari) yoveldRiur yofaSic gamoiyeneba. ZmarmJava bunebriv pirobebSi siTxea, misi 

formulaa CH COOH.3

3qimiuri naerTebi

sakvanZo sityvebi

sufris

 marili

1 kg. La
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sakvebi sodis daSlisas warmoiqmneba naxSirbadis dioqsidi (naxSirorJangi), 

romelic xels uwyobs comis amosvlas (gafuebas). Tu rogor unda miviRoT 

naxSirbadis dioqsidi, Tqven ukve iciT „bunebis“ saxelmZRvanelodan. ker-

Zod, naxSirbadis dioqsidi gamoiyofa sakveb sodaze sufris Zmris damate-

bisas. 

sakvebad erT-erTi yvelaze xSirad gamoyenebadi naerTia Saqari. es aris 

TeTri feris, tkbili gemos mqone wyalSi xsnadi myari nivTiereba. misi 

formulaa C H O .12 22 11

qimiuri naerTebi, romlebic gamxsnelebad gamoiyeneba
yofa-cxovrebasa da samSeneblo samuSaoebisas saRebavebis gamxsnelad 

gamoiyeneba acetoni. radgan acetoni kargi gamxsnelia, mas xSirad iyeneben 

iseTi saRebavebis laqebis amosayvanad, romlebic acetonSi ixsneba. acetoni 

uferuli, damaxasiaTebeli mZafri sunis mqone aqroladi siTxea. kargad 

ixsneba wyalSi. misi formulaa C H O.3 6

qimiuri naerTebi, romlebsac medicinaSi iyeneben

medicinaSi erT-erTi yvelaze xSirad gamoyenebuli naerTia eTilis spirti. 
mas iyeneben sadezinfeqcio da gamxsnel saSualebad. eTilis spirti, ise 

rogorc acetoni, uferuli, damaxasiaTebeli sunis mqone, wyalSi kargad 

xsnadi aqroladi siTxea. eTilis spirtis formulaa C H OH.2 5

rogor uwyobs xels soda comis amosvlas (gafuebas)?

saWiro saSualebebi: sakvebi soda, sinjara, Stativi, 

sacobi miliT, spirtqura, qimiuri Wiqa, rezinis gasa-

beri burTula. 

yofa-cxovrebaSi xSirad iyeneben sakveb sodas. is, iseve 

rogorc sufris marili, TeTri feris wyalSi xsnadi 

nivTierebaa. sakvebi sodis formulaa _ NaHCO . soda, 3  

ZiriTadad, puris cxobisa da tkbileulis damzadebisas 

gamoiyeneba. sodis damatebisas comi fuvdeba da es pursa da 

namcxvrebs sirbilesa da forovanebas aniWebs. 

 1 nawili
sa

qm
ia

no
ba

 imsjeleT:

1. ra dainaxeT sinjaris 

gacxelebisas?

2. ratom fuvdeba 

gamocxobisas comi, 

romelsac soda aqvs 

damatebuli? 

nabiji 1. sinjaraSi CayareT mcire raodenobis sakvebi 

soda. sinjara horizontalur mdgomareobaSi daamag-

reT Stativze, daxureT sinjara miliani sacobiT, 

milis bolos amoacviT rezinis gasaberi burTula 

da xeliT magrad daiWireT.

nabiji 2. spirtquris daxmarebiT gaac-

xeleT sinjaris is nawili, sadac sodaa 

Cayrili da daakvirdiT.

eTilis spirti 

acetoni La
yih
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niSaduris spirti aseve farTod gamoiyeneba medicinaSi. misi qimiuri formulaa NH OH. misi 4

daSlisas warmoiqmneba amiaki _ mkveTri, damaxasiaTebeli sunis airi. swored gamoyofili 

amiakis mkveTr sunTan aris dakavSirebuli niSaduris spirtis gamoyeneba medicinaSi gul-

wasuli adamianis gonze mosayvanad. 

wyalbadis zeJangis (wyalbadis peroqsidis) wyalxsnari gamo-

iyeneba, rogorc antiseptikuri saSualeba baqteriebis gasa-

nadgureblad pirisa da cxviris Rrusa da kanze. wyalbadis ze-

Jangis formulaa H O baqteriebis ganadgurebis garda, wyal-2 2. 

badis zeJangi gamoiyeneba RrZilebidan sisxldenis sawinaaR-

mdegod da yelis tkivilisas.

SeZenili codnis gamoyeneba

 SeamowmeT Tqveni codna

1.  ZiriTadad, ra mizniT gamoiyeneben niSaduris spirtsa da sodas?

2.  daadgineT Sesabamisoba.

1.  Saqari

2.  acetoni

3.  niSaduris spirti

a. CH COOH3

NH OH4b. 

C H O12 22 11g  .

H O2 2d. 

C H O3 6e. 

formulaqimiuri naerTi 

NAŞATIR 

SPİRTİ

qimiuri naerTis „Tvisobrivi Sedgeniloba“ is qimiuri elementebia,
 romlebic mis SemadgenlobaSi Sedis.

a. TqvenTvis nacnobi nivTierebebidan amoarCieT erTnairi „Tvi-

sobrivi Sedgenilobis“ naerTebi. pasuxi daasabuTeT.

b. icnobT Tu ara nivTierebas, romelsac iseTive Tvisobrivi Sed-

geniloba aqvs, rogorc wyals? ra miznebisTvis gamoiyeneba 

medicinaSi es nivTiereba?

natriumi 

kaliumi 

wyalbadi 

Jangbadi 

azoti 

gogirdi 

fosfori 

naxSirbadi

ь

ь
ь

ь

3qimiuri naerTebi

samkurnalo saSualebebis 

SemadgenlobaSi 
sxvadasxva qimiuri naerTi Se-

dis. magaliTisTvis SegviZlia 

davasaxeloT aspirini, ibup-

rofeni, paracetamoli da sxv. 
es qimiuri naerTebi 
aregulireben adamianis orga-

nizmSi mimdinare sxvadasxva 

process, romelTa mimdi-

nareobaSi darRveva moxda. ma-

galiTad, aspirini aTxevadebs 

sisxls, aumjobesebs sisxlis 

mimoqcevas da amiT infarqtis 

risks amcirebs.

iciT Tu ara?
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3.3 umniSvnelovanesi qimiuri naerTebi, romlebic 
bunebaSi Tavisufali saxiT gvxvdeba

58

Tqven iciT, rom aracocxali buneba, 

ZiriTadad, qimiuri naerTebisgan Sed-

geba. magaliTebad SegviZlia moviy-

vanoT wyali da qviSa. wylisa da qviSis 

garda, dedamiwis qerqSi sxvadasxva 

sasargeblo wiaRiseulia. zogierTi 

maTgani farTod gamoiyeneba sawvavad. 

dedamiwis qerqi mTis sxvadasxva qanis-

ganaa Seqmnili.

· SegiZliaT Tu ara, moiyvanoT iseTi sasargeblo wia-
Riseulis magaliTi,  romelic sawvavad  gamoiyeneba?

·  rogor warmoiqmna es sawvavi nivTierebebi bunebaSi 
da rogoria maTi saerTo saxelwodeba?

· sawvavad gamoyenebuli romeli sasargeblo wia-
Riseulia  farTod  gavrcelebuli  azerbaijanSi? 

· dedamiwis qerqis Semqmnel mTis romel qanebs ic-

nobT?

sasargeblo wiaRiseuli, 

mTis qanebi, 

magmuri mTis qanebi, 

danaleqi mTis qanebi, 

metamorfuli mTis qanebi

sasargeblo wiaRiseuli

 sasargeblo wiaRiseuli aris naerTebi, romlebic dedamiwis 

qerqSi bunebrivadaa gavrcelebuli. Sedgenilobisa da fizikuri 

Tvisebebis mixedviT sasargeblo wiaRiseuli sxvadasxva mizniT 

gamoiyeneba (magaliTad, nedleulis, sawvavis, samSeneblo masa-

lis saxiT da a. S.). sasargeblo wiaRiseuli SeiZleba Segvxvdes 

myari, Txevadi an airadi saxiT. zogierTi sasargeblo wiaRi-

seuli sawvavi nivTierebaa.  ramdenime sawvav wiaRiseul nivTie-

rebas _ bunebriv airs, navTobsa da qvanaxSirs _ Tqven ukve ic-

nobT. 

bunebrivi airis ZiriTadi Semadgenelia meTani. swo-

red mas gamoiyeneben, umTavresad, yofa-cxovrebaSi. 

bunebrivi airis an qvanaxSiris wvis procesSi gamoyo-

fili siTbo TboeleqtrosadgurebSi eleqtrul ener-

giad gardaiqmneba.

azerbaijanSi navTobisa da bunebrivi airis mdidari sa-

badoebia. yovelwliurad kaspiis zRvaSi moipoveba mi-

lionobiT tona navTobi da milionobiT kubometri 

bunebrivi airi. mopovebuli navTobis nawili baqos 

navTobgadamamuSavebel qarxanaSi gadamuSavdeba da 

sxvadasxva produqcia (benzini, dizeli, Zravas zeTebi 

da sxv.) miiReba. navTobisgan miRebuli sawvavi far-

Tod gamoiyeneba sxvadasxva saxis transportSi. Cveni 

qveyana dRidan dRemde viTardeba da Tavs imkvidrebs, 

rogorc bunebrivi airisa da navTobis qveyana.

bunebrivi airi benzini 

navTobis platforma 

kaspiis zRvaSi 

 1 nawili

sakvanZo sityvebi

navTobgadamamu-

Savebeli qarxana 
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mTis qanebi

„bunebis“ saxelmZRvanelodan Tqven gaigeT, rom dedamiwis qerqi mTis sxvadasxva saxis 

qanebisgan Sedgeba. Tqven aseve gaecaniT mTis qanebis saxeebs, maT Tvisebebsa da 

gamoyenebas.

magmuri  qanebi

magmuri qanebi warmoiqmneba dedamiwis wiaRSi magmis ga-

civebis an zedapirze amofrqveuli lavis gamagrebisas gaci-

vebis Semdeg. magmuri qani gamoirCeva simagriTa da simtki-

ciT. misi ZiriTadi Semadgeneli nawilia SIO . magmur mTis 2

qanebs miekuTvneba obsidiani, graniti da bazalti. obsidiani graniti bazalti

ra naerTebisgan warmoiqmneba mTis qanebi da rogoria maTi Tvisebebi ?1

zemoT moyvanili informaciis gamoyenebiT rveulSi SeadgineT sami 

sqema qvemoT mocemuli TanamimdevrobiT:

imsjeleT:

1. rogor 

formirdeba mTis 

qanebi?

2. SegiZliaT, 

moiyvanoT mTis 

qanis sxva 

magaliTi?

3. ra naerTebi Sedis 

maT Semadgenlo-

baSi?qanis 
saxeoba 

...

qanis 
saxelwodeba 

...

qanis 
Tvisebebi 

...

qanis 
gamoyeneba

...

_ danaleqi mTis qani 

_ metamorfuli 

mTis qani

_ magmuri mTis qani

– marmarilo

– obsidiani

– qviSaqva

_ Savi feris, bzinvare da gluvi zedapiris 
mqone mTis qani.

_ gvxvdeba TeTri, wiTeli, mwvane, vardisferi, 
Savi da sxva feris, advilad eqvemdebareba 
gadamuSavebas.

_ ZiriTadad Sedgeba mcire zomis qviSis namcece-
bisgan. arsebobs TeTri, ruxi, wiTeli, moyavis-
fro.

_ gamoiyeneba qandakebebisa da biustebis Sesaqmnelad.

_ gamoiyeneba Senobebisa da parkebis gasaformeblad.

_ gamoiyeneba samSeneblo masalad.

qanebis saxeebi

qanebis saxelwodeba

mTis qanebis Tvisebebi

mTis qanebis gamoyeneba

3qimiuri naerTebi
sa

qm
ia

no
ba

 

iciT Tu ara?

okeanis zogierT kunZulze wyalma TandaTan Camo-

Sala sanapiro kldeebi, magram granitis qanebi sim-

tkicis gamo SenarCunda. ase Seiqmna am kunZulebze 

ucnauri da araCveulebrivi peizaJebi. aseT kunZu-

lebs Sorisaa indoneziis kunZuli balitungi.
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magmuri mTis qanebi farTodaa gavrcele-

buli dedamiwis qerqSi. ganlagebis adgilis 

mixedviT, isini SeiZleba gansxvavdebodes 

SesaxedaobiT da feriT. TavianTi simagris, 

gamZleobisa da silamazis gamo, isini far-

Tod gamoiyeneba, upirveles yovlisa, samSe-

neblo saqmeSi da Zeglebis Sesaqmnelad.

rogor SeiZleba gavarCioT danaleqi mTis qanebi magmuri mTis qanebisgan?
saWiro saSualebebi: kirqvisa da granitis nimuSebi, ori Wiqa, wyali, lupa, rkinis 

lursmani, pipeti.

imsjeleT:

1.  ras akvirdebodiT?

2.  riT gansxvavdeba erTmaneTisgan graniti da kirqva?

3.  rogor SegiZliaT daukavSiroT es sxvaoba im procesebs Soris gansxvavebebs, romlebic 

safuZvlad udevs am qanebis warmoSobas? 

2

samuSaos msvleloba:

nabiji 1. lupis saSualebiT daaTvaliereT kirqvisa da granitis nimuSebi. Tqveni 

dakvirvebis Sedegebi CaiwereT rveulSi. 

nabiji 2. mTis qanis orive nimuSs pipetiT daawveTeT ramdenime wveTi wyali da daelo-

deT. Semdeg TiToeuli nimuSi cal-calke CauSviT wylian WiqaSi. Tqveni dakvirvebis 

monacemebi CaiwereT rveulSi.

nabiji 3. SeecadeT, qanis TiToeuli nimuSi gafxaWnoT rkinis lursmniT. Tqveni 

dakvirvebis Sedegebi CaiwereT rveulSi.

danaleqi mTis qanebi warmoiqmneba dedamiwis zedapirze qarisa da wvimis wylis zemoqmedebiT  

magmuri mTis qanebis daSlisa da am naSalis gadatanis Sedegad dablob adgilebSi, sadac is 

ereva cxoveluri da mcenareuli warmoSobis organul narCenebs, TandaTan ileqeba da 

warmoqmnis Sres. amitomac danaleq mTis qanebs ZiriTadad forovani struqtura aqvT da 

simagriT CamorCeba magmur mTis qanebs. danaleqi mTis qanebis 

Sreebi umTavresad okeaneebisa da tbebis fskerze, mdinareebis 

kalapotSi, zRvebis sanapiroebze gvxvdeba. Tqven iciT, rom da-

naleqi mTis qanebis erT-erTi gavrcelebuli saxeobaa qviSaqva. am 

mTis qanis masala mSeneblobebze gamoiyeneba. qviSaqvis Semadgen-

lobaSi Warbobs qviSa (SiO ).2

granitis 
qandakeba 

obsidianis 
samajuri 

bazaltis 
qvafenili 

danaleqi qanebi

qviSaqva

 1 nawili
sa

qm
ia

no
ba
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danaleqi mTis qanebis sxva magaliTia kirqva. misi 

ZiriTadi Semadgeneli nawilia CaCO . kirqva, iseve 3 

rogorc qviSaqva, uZvelesi droidan gamoiyeneba 

samSeneblo saqmeSi.

metamorfuli mTis qanebi

metamorfuli mTis qanebi  magmuri da danaleqi mTis 

qanebis TandaTanobiTi SekumSvis (dawnexis) Sedegad 

warmoiqmneba. magaliTad, kirqva mis zemoT mdebare 

mTis qanebis umZimesi fenebisa da maRali tempera-

turis zemoqmedebiT TandaTanobiT gardaiqmneba mar-

marilod. rogorc kirqvis SemTxvevaSi, marmarilos 

ZiriTadi nawilia CaCO Tumca marmarilo kirqvaze 3. 

gacilebiT magari da mtkicea. 

 SeamowmeT Tqveni codna

1. ra aqvT saerTo Semadgenlobasa da TvisebebSi obsidians, granitsa da bazalts?

gaanawileT Sesabamisi gansazRvrebebi eiler-venis diagramis mixedviT. 2. 

SeZenili codnis gamoyeneba

gadaixazeT rveulSi qvemoT mocemuli sqema.

magmuri mTis
qanebi

danaleqi mTis 
qanebi

metamorfuli 
mTis qanebi

a. mocemul sqemaze xazebi SecvaleT 

isrebiT, SeadgineT mTis qanebis 

urTierTgardaqmnis sqema.

b. daasabuTeT isrebis mimarTulebis 

Tqveneuli arCevani.

kirqva marmarilo

1. myari da magari

2. forovani

3. ZiriTadi Semadgeneli nawili  – СаСО3

3. azerma wyalSi gaxsna (wylian WiqaSi Caamata) sufris marilis garkveuli raodenoba da 

Wiqa mzis pirdapir sxivebqveS dadga. garkveuli drois Semdeg mTeli wyali aorTqlda. 

Wiqis fskerze warmoiqmna marilis kristalebis fena. azerma am fenaze mZime sagani 

moaTavsa. ramdenime dRis dakvirvebis Semdeg man SeamCnia, rom marilis fena gasqelda da 

magari da mtkice gaxda.
a. romeli saxis mTis qans miekuTvneba sufris marilis fena, romelic mlaSe tbebis 

fskerze warmoiqmneba? Tqveni mosazreba daasabuTeT.
b. droTa ganmavlobaSi ra cvlilebebi xdeba am mTis qanSi? mTis qanebis romel saxes 

miekuTvneba warmoqmnili minerali?

marmarilo gamoiyeneba samSeneblo 

saqmeSi, qandakebebSi, dekorirebis dros.

kirqva 

3qimiuri naerTebi
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mecniereba, teqnologia , cxovreba
garemos damabinZurebeli nivTierebebi

yvelafers, rac Cven irgvlivaa da urTierTobaSia CvenTan, garemos uwodeben. wyali, niadagi, 

haeri, cocxali buneba garemos mniSvnelovani Semadgeneli  nawilia. rogorc sacxovrebeli 

saxlis sisufTaveze vzrunavT, ise unda vizrunoT garemos sisufTavezec, unda 

movufrTxildeT da racionalurad gamoviyenoT bunebrivi resursebi. visunTqoT sufTa 

haeri, vsvaT sufTa wyali, moviyvanoT CvenTvis saWiro da sasargeblo produqtebi _ es Cveni 

drois umniSvnelovanesi gamowvevebia.

garemos dabinZurebis Sesaxeb informacias Tqven ukve icnobT „bunebis“ saxelmZRvanelodan. 

TqvenTvis aseve cnobilia haeris, niadagisa da wylis dabinZurebis zogierTi wyaro. modiT, 

ukeT gavecnoT garemos damabinZurebel zogierT nivTierebas.

haeris damabinZurebeli qimiuri nivTierebebi

haeris dabinZurebis erT-erTi mniSvnelovani wyaro satransoporto saSualebebis 

gamonabolqvi airebia.

bolo xanebSi SeiniSneba garemos dabinZurebis momateba. Tqveni azriT, ra mizezebi 

ganapirobebs am movlenas? ra negatiuri Sedegebis gamowveva SeuZliaT maT, Tu 

droulad ar gavatarebT saTanado RonisZiebebs? 

satransporto saSualebis ZravaSi sawvavis wva mimdi-

nareobs. am reaqciis Sedegad naxSirbadis dioqsidi (CO ) da 2

wylis orTqli warmoiqmneba. es narevi gamoifrqveva haerSi. 

transportis gamonabolqvTan erTad, qarxnebisa da fab-

rikebis gamonabolqvic zrdis naxSirbadis dioqsidis rao-

denobas atmosferoSi. zogjer am procesebis dros xdeba 

arasruli wva, ris Sedegadac warmoiqmneba ara marto nax-

Sirbadis dioqsidi, aramed momwamvleli nivTierebebic, 

romlebic gamonabolqv airebTan erTad, haers ereva. sun-

Tqvis procesSi es nivTierebebi cocxal organizmebSi xvde-

ba da mTel rig garTulebebs iwvevs.

garda amisa, naxSirbadis dioqsidis haerSi dagroveba iwvevs 

„saTburis efeqtis“ gaZlierebas. es ki droTa ganmavlobaSi 

SeiZleba globaluri daTbobis mizezi gaxdes.
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ar aris rekomendebuli avtomobilis datoveba daxurul avtofarexSi momuSave ZravaTi. 

Tqveni azriT, ratom?

wylis damabinZurebeli qimiuri nivTierebebi

wylis damabinZurebel ZiriTad wyaros sayofacxovrebo narCenebi warmoadgens. 

SeiZleba Tu ara, bunebrivi garemos erT-erTi komponentis (haeris, niadagis an wylis) da-

binZurebam sxva komponentis dabinZureba gamoiwvios? pasuxi magaliTebiT gaamyareT.

wyalsatevebis dabinZurebis mizezi maTSi iseTi sayofac-

xovrebo narCenebis winaswari gawmendis gareSe CaSvebaa, 

rogorebicaa sarecxi saSualebebi da sakvebi gadanayrebi. 

samrewvelo qalaqebSi wyalsatevebis dabinZurebas maTSi 

qarxnebisa da fabrikebis Camdinare wylebis CaSveba iwvevs. 

myari sawarmoo da sayofacxovrebo gadanayrebic 

mniSvnelovnad abinZurebs wyals. wyalsatevebSi 

plastmasis narCenebis didi raodenobiT dagroveba 

momavalSi Zalian seriozul Sedegebs gamoiwvevs.

zRvebisa da okeaneebis dabinZureba ZiriTadad navTobis 

mopovebisa da transportirebisas xdeba. navTobgadamzidi 

tankerebis avariebis SemTxvevaSi wyalsatevebSi xSirad 

milionobiT tona navTobi iRvreba.

niadagis dabinZureba

niadagis dabinZureba, ZiriTadad, adamianebis sasoflo-

sameurneo saqmianobisas xdeba. niadagSi xvdeba mcenareebis mav-

neblebisa da daavadebebis sawinaaRmdego saSualebebi (pesti-

cidebi), aseve sasoflo-sameurneo kulturebis swrafi zrdis-

Tvis gamoyenebuli sasuqebi, romlebic seriozul saSiSroebas 

warmoadgens cocxali organizmebis janmrTelobisTvis.

niadags xSirad abinZurebs xmeleTze warmoebuli nav-

Tobis mopoveba da myari sawarmoo gadanayrebi (nagavsay-

relebi).

ifiqre  •  imsjele  •  gaaziare

ifiqre  •  imsjele  •  gaaziare
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mavne nivTierebebis gamonabolqvi SeiZleba Cveni sasunTqi haeris 

dabinZurebis mizezi gaxdes. dabinZurebis wyaro SeiZleba iyos bunebrivi 

movlenebic, magaliTad, tyis xanZari an vulkanis amofrqveva. Tumca 

yvelaze xSirad haeris dabinZurebis mizezi adamianis saqmianobasTanaa 

dakavSirebuli. msubuqi avtomobilebi, sabargo manqanebi da sxva 

satransporto saSualebebi haers gamonabolqvi airebiT abinZureben. 

qarxnebi da fabrikebi aseve afrqveven iseT damabinZureblebs, 

rogorebicaa kvamli, mtveri, qimiuri naerTebi. es damabinZureblebi 

negatiur gavlenas axdens haeris xarisxze, gansakuTrebiT, samrewvelo 

raionebis mimdebare teritoriebze. sasoflo-sameurneo saqmianobis 

procesSi mosavlis narCenebis dawva, qimiuri sasuqebisa da pesticidebis 

gamoyeneba aseve xels uwyobs haeris dabinZurebas.

damabinZurebeli nivTierebebis rogorc xiluli, ise uxilavi nawilakebi 

safrTxes uqmnis Cvens janmrTelobasac da garemosac.

gamomuSavebuli airebi Seicavs gogirdisa da azotis oqsidebs, aseve sxva 

mavne nivTierebebsac. erT-erTi aseTi mavne nivTierebaa mxuTavi airi. igi 

bunebrivi airis arasruli wvis dros samzareuloebsa da saabazanoebSi 

warmoiqmneba. am airiT mowamvla sakmaod xSirad gvxvdeba. misi Semcveli 

haeris SesunTqva iwvevs sisxliT airebis gadatanis procesis _ 

filtvebidan sisxlSi gadasuli Jangbadis organoebSi miwodebisa da 

organoebidan sisxlis saSualebiT naxSirorJangis filtvebidan gamo-

devnis _ moSlas. Sedegad, adamianis organizmSi Jangbadis ukmarisoba da  

haeris dabinZureba proeqti

qvemoT warmogidgenT eses haeris dabinZurebis Temaze.

waikiTxeT ese da SeasruleT Semdegi davalebebi:

1. eses safuZvelze moamzadeT prezentacia. prezentacia SeiZ-

leba Sesruldes sxvadasxva formiT (prezentacia, bukleti, 

naxati da sxv.).

2. prezentaciaSi CarTeT im qimiuri naerTebis formulebi, rom-

lebic haeris mTavar damabinZureblebad iTvleba.

3. daadgineT Sesabamisoba saxelmZRvanelos Seswavlil nawilsa 

da eseSi warmodgenil monacemebs Soris.

4. SemogvTavazeT Cveni qveynisTvis misaRebi winadadebebi hae-

ris dabinZurebasTan sabrZolvelad.

 gavufrTxildeT sunTqvis organoebs
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haeris dabinZureba erT-erTi faqtoria, romelic moqmedebs garemoze, Cvens 

janmrTelobasa da cxovelqmedebaze. Cven SegviZlia, gamovasworoT mdgomareoba, 

Tu kargad SeviswavliT haeris dabinZurebis mizezebsa da Sedegebs da Sesabamis 

RonisZiebebs gavatarebT. yoveli Cvenganis valia, pataraobidanve gavacnobieroT 

ekologiuri ganaTlebis mniSvneloba, CamoviyaliboT ekologiuri cnobiereba da 

Cvevebi, ganuxrelad davicvaT haeris sisufTave, raTa momavali Taobebs  sufTa da 

jansaRi garemo SevuqmnaT.

mowamvlis 

stadiebi

1
Tavis tkivili 

2
gulisreva

3

Tavbrusxveva 

5
sisuste gonebis 

dakargva

64
xvela 

mxuTavi airiT mowamvlisas drouli samedicino daxmarebis gaweviT SesaZlebelia adamianis 

sicocxlis gadarCena, magram im SemTxvevaSi, Tu adamiani didi xnis (15-20 wuTis) ganmavlobaSi 

imyofeba mxuTavi airiT mowamvlis mdgomareobaSi, sicocxlisTvis mniSvnelovan organoebSi 

Seuqcevadi procesebi iwyeba da SeiZleba adamianis gadarCena veRar moxerxdes. amitom Zalian 

mniSvnelovania, rom samzareulosa da saabazanoSi saventilacio sistema gamarTul mdgo-

mareobaSi iyos, samzareuloebSi rekomendebulia aseve sarkmlis gaReba. es uzrunvelyofs sam-

zareulosa da saabazanos saTanado ganiavebas, Jangbadis sakmarisi raodenobiT Semodinebas 

da, Sesabamisad, bunebrivi airis srul wvas. haeris dabinZureba mravalmxriv uaryofiT 

zegavlenas axdens rogorc adamianis janmrTelobaze, ise garemoze:

a. sunTqvis problemebi. dabinZurebuli haeris SesunTqvam SeiZleba gamoiwvios xvela, xixini, 

asTmis Seteva da zogjer filtvebis qronikuli daavadebebis ganviTareba.

b. garemoze zemoqmedeba. dabinZurebuli haeri azianebs mcenareebs, cxovelebs, ekosistemas. 

is SeiZleba gaxdes mJava wvimebis mizezi, romelic did zians ayenebs tyeebsa da wyal-

satevebSi arsebul saarsebo garemos. dabinZurebuli haeri SeiZleba gaxdes klimatis cvli-

lebisa da ozonis Sris dazianebis mizezic.

g. nislis warmoqmna da xilvadobis Semcireba. haeris damabinZureblebi qmnis mkvriv nis-

lismagvar fenas, romelic amcirebs xilvadobas da xels uSlis Sor manZilze sagnebis 

garCevas. es ki SeiZleba safrTxe aRmoCndes rogorc yoveldRiur yofa-cxovrebaSi, ise, 

gansakuTrebiT, satransporto saSualebebis gamoyenebisas.

naxSirorJangis siWarbe viTrdeba. es, pirvel rigSi, tvinis muSaobis gauaresebas iwvevs, 

romlis Sedegad viTardeba Tavis tkivili, gulisreva, Tavbrusxveva, xvela, Zlieri daRli-

lobis SegrZneba, Semdeg ki gonebis dakargva.
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qimiuri naerTebi

nivTierebebis Semadgenloba
 gamoisaxeba qimiuri formulebiT:

wyali    H O�2

mxuTavi airi     CO�
meTani   CН �4
naxSirbadis dioqsidi CО2

amiaki      NН3

qviSa     SiO2

farTod gamoiyeneba
 yoveldRiur cxovrebaSi:

sufris marili  NaCl

sakvebi soda  NaHCO3

ZmarmJava    CH COOH3

Saqari    C H O12 22 11

eTilis spirti   C H OH2 5

niSaduris spirti       NH OH4

wyalbadis peroqsidi    H O2 2

sxvadasxva saxis atomebiTaa Seqmnili

dedamiwis qerqSi warmoqmnis mTis qanebs: 

danaleqi qanebi 
qviSaqva, kirqva

warmoiqmneba magmuri mTis 
qanebis TandaTanobiTi daSlis, 

maTi dablob adgilebSi 
gadaadgilebis, cxovelebisa da 

mcenareebis organul 
naSTebTan Serevisa da daleqvis 

Sedegad.

magmuri qanebi 
obsidiani, graniti, bazalti

warmoiqmneba dedamiwis 
wiaRSi magmis gacivebisa 

da gaqvavebis an 
zedapirze gadmosvlisas 

lavis gacivebisa da 
gaqvavebis Sedegad. 

metamorfuli qanebi 
marmarilo

warmoiqmneba magmuri da 
danaleqi qanebis 

TandaTanobiTi dawnexis 
Sedegad.

daskvna
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1.  . CamoTvlilTagan romelia qimiuri naerTi?

a. azoti; 

b. wyalbadi; 

g. naxSirbadis dioqsidi; 

d. rkina; 

e. gogirdi.

3. rveulSi CawereT nivTierebebis qimiuri formulebi.

a. wyali; 

b. mxuTavi airi;

g. siliciumis dioqsidi; 

g. natriumis bromidi.

4.   daadgineT Sesabamisoba

1. X 

2. Y 

3. Z 

a. wyali; 

b. naxSirbadis dioqsidi; 

g. amiaki.

saxelwodebebi

naxSirbadis dioqsidi

kalciumis oqsidi 

 kaliumis qloridi

 kalciumis karbonati

qimiuri naerTebi

CO

CaO

CaCl2

CaCO3

№

1

2

3

4

2.  romel SemTxvevaSia sworad miTiTebuli nivTierebis saxelwodeba?
gadaiwereT rveulSi nivTierebaTa saxelwodebebi, romlebic cxrilSi arasworada aRniSnuli.

Semadgeneli atomebiqimiuri 

naerTebi

X

Y

Z

Jangbadi 

–
+
+

wyalbadi 

+
+
–

ganmazogadebeli davalebebi
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5.

a. gansazRvreT qimiuri naerTebi, romelTa molekulebi Tanabari ricxvis atomebs Seicavs.

b. gansazRvreT qimiuri naerTi, romelic bunebrivi airis ZiriTadi Semadgeneli nawilia.

g. romeli qimiuri naerTis molekulaSia atomebis ricxvi meTanis molekulaSi wyalbadis 

atomebis ricxvis toli?  Tqveni pasuxis dasasabuTeblad CawereT am qimiuri naerTebis 

formulebi.

6. gadaixazeT rveulSi cxrili da SeavseT gamotovebuli adgilebi.

7. moiyvaneT sasargeblo wiaRiseulis magaliTebi, romlebic airad, Txevad da myar mdgomareoba-
Sia. CamoTvaleT cxovrebaSi maTi gamoyenebis sferoebi.

8.  romeli mtkicebebia araswori? Tqveni mosazreba daasabuTeT.

naxSir
badis dioqsidi 

meTani 

amiaki 

wyali

nivTiereba

formula 

CH COOH3

H O2 2

saxelwodeba 

Saqari 

niSaduris spirti 

1. magmuri mTis qanebi warmoiqmneba dedamiwis zedapirze gadmosuli lavis gacivebisa da 

gaqvavebis Sedegad.

2. magmur qanebs ZiriTadad forovani struqtura da danaleq qanebTan SedarebiT naklebi 

simagre aqvT.

3. qviSaqva dedamiwis zedapirze magmuri qanebis TandaTanobiTi daSlis, qarisa da wylis 

saSualebiT vake sivrceebze gadatanisa da cxovelebisa da mcenareebis organul naS-

TebTan Serevis Sedegad warmoiqmneba. 

4. marmarilo, mis zemoT mdebare mTis qanebis fenebis simZimiT dawnexisa da maRali 

temperaturis zemoqmedebiT, droTa ganmavlobaSi kirqvad gadaiqceva.
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narevebi

miuxedavad imisa, rom dedamiwis zeda-

piris 75% zRvebiT, okeaneebiT, mdinare-

ebiTa da tbebiTaa dafaruli, am wylis 

mxolod mcire nawilia gamosadegi sasme-

lad. yvelaze metad tbebisa da mdina-

reebis wyalia sasmelad gamosadegi, Tum-

ca maTi wili wylis saerTo moculobaSi 

umniSvneloa. Cvens qveyanaSi sasmeli wylis 

ZiriTadi wyaroebi mdinare mtkvari da je-

iranbatanis tbaa. 

·  arsebobs ori saxis narevi _ homogenuri da heterogenuli (emulsiebi da sus-

penziebi).

·  narevebi da is sufTa nivTierebebi, romelTaganac isini warmoiqmneba, erTmane-

Tisgan mTeli rigi TvisebebiT gansxvadeba.

·  temperaturis matebisas myari nivTierebebis wyalSi xsnadoba izrdeba, xolo 

airebisa _ mcirdeba.

·    wnevis matebisas airebis wyalSi xsnadoba izrdeba.

1. Tqveni azriT, riT gan-

sxvavdeba erTmaneTisgan 

atlantis okeanisa da 

xmelTaSua zRvis wylebi?

2. ra nivTierebebi gvxvdeba 

bunebriv wylebSi da qmnis 

masTan narevs? 

3. SesaZlebelia Tu ara bune-

baSi sufTa wylis moZebna? 

pasuxi daasabuTeT.

wina saukunis 60-ian wlebSi Jak-iv kustom, 

telegadacema „cocxali zRvis“ (The Living 

Sea) cnobilma wamyvanma, mTel msoflios 

aCvena, Tu rogor xvdeba xmelTaSua zRvisa 

da atlantis okeanis wylebi gibraltaris 

srutesTan, magram erTmaneTs ar ereva. uf-

ro adre msgavsi movlena wynari da atlantis 

okeaneebis sazRvarze, aseve wiTeli zRvisa 

da indoeTis okeanis Sexvedris adgilze 

aRmoaCines. mecnierebma yovelmxriv Seis-

wavles es movlena da okeaneebisa da zRvebis 

wylebis Semadgenlobas daukavSires.

am TavSi gaigeb

4
 iva

T
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4.1    narevebis saxeebi

„bunebis“ saxelmZRvanelodan iciT, rom narevi ori an meti 

nivTierebisgan Sedgeba. narevis warmomqmneli nivTierebebi 

masSi SeiZleba iyos rogorc elementebis, ise naerTebis 

saxiT.

·  romel suraTzea naCvenebi sufTa 

nivTiereba da romelze _ narevi?

·  SeiZleba Tu ara siTxe II suraTze 

narevi iyos?

·  Tu siTxe II suraTze narevia, ra-

tom ar SegviZlia misi warmom-

qmneli nivTierebebis garCeva?

·  Tu asea  narevebis romel saxes 

miekuTvneba igi?

70

homogenuri narevi, hetero-
genuli narevi, emulsia, sus-
penzia

I II III

elements  +
elementi

wyalbadisa da heliumis narevi

wyalbadisa da amiakis narevielements  +
naerTi 

wylis orTqlisa da 
naxSirbadis dioqsidis narevi

naerTs  +
naerTi 

navTobi Zvirfasi narevia, 
romlis SemadgenlobaSi 
aTasze meti qimiuri naerTi 
Sedis. am mizeziTaa ganpi-
robebuli, rom navTobisgan 
sxvadasxva daniSnulebis 
produqtebis miReba SegviZ-
lia, samkurnalo prepara-
tebiT dawyebuli, plastma-
sis sayofacxovrebo nake-
TobebiT damTavrebuli. swo-
red amitom uwodeben nav-

Tobs „Sav oqros“.

 1 nawili

iciT Tu ara?

sakvanZo sityvebi
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heterogenuli narevebi
heterogenuli narevebis warmomqmneli nivTierebebis garCeva SeuiaraRebeli TvaliTac 
SesaZlebelia. heterogenuli narevebia emulsiebi da suspenziebi.

 Tixisa da 
wylis narevi

carcis fxvnilisa 

da wylis narevi

suspenziebi
 wyalSi uxsnadi myari nivTierebebi 

wyalTan Serevisas warmoqmnis suspenzias.

mcenareuli zeTisa 

 da wylis narevi

naTobisa da 

wylis narevi

emulsiebi
wyalSi uxsnadi siTxeebi wyalTan 

Serevisas emulsias qmnis. 

arsebobs ori saxis narevi: homogenuri (erTgvarovani) da heterogenuli (araerT-

gvarovani).

homogenuri narevebi 
homogenuri narevebis warmomqmneli niTvierebebis garCeva SeuiaraRebeli TvaliT SeuZ-
lebelia. aseTi narevebi warmoiqmneba rogorc erTsa da imave, ise sxvadasxva agregatul 
mdgomareobaSi myofi nivTierebisgan.

homogenuri 

narevebi

siTxisa da airis narevi

siTxisa da myari nivTierebis narevi airisa da airis narevi

siTxisa da siTxis narevi myarisa da myaris narevi

foladi,

Tuji

spirti + 

wyali

haeri

gaziani 

wyali

Saqari +

wyali

4 narevebi
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2. SeurieT cxrilSi miTiTebuli nivTierebebi 

wyals, gansazRvreT miRebuli narevebis saxe 

(homogenuri, emulsia, suspenzia) da CawereT 

Sesabamis ujrebSi.

nivTierebebi nivTierebis wyalTan narevis saxe

Txevadi cximi

sufris marili

acetoni 

carcis fxvnili

eTilis spirti

wyalTan rogori nivTierebebis Serevisas warmoiqmneba homogenuri narevi, emulsia, 
suspenzia?

samuSaos msvleloba:

1.rveulSi gadaixazeT qvemoT mocemuli cxrili.

imsjeleT:

1. ratom warmoqmna zogierTma 

nivTierebam wyalTan Serevisas 

homogenuri narevi, xolo 

zogierTma _ heterogenuli?

2. riT gansxvavdeboda heteroge-

nuli narevebi erTmaneTisgan?

3. riT gansxvavdeba narevis mode-

li „wyali _ Txevadi cximi“ mo-

del „wyali _ eTilis spirtis-

gan“? pasuxi daasabuTeT.

SeZenili codnis gamoyeneba

gansazRvreT 
nivTierebebi, 
romlebic wyalTan 
Serevisas homogenur 
narevs, suspenzias, 
emulsias warmoqmnian. 
pasuxi dasabuTeT.

 SeamowmeT Tqveni codna

2. cxrilis romel striqonebSia niSani  ь   sworad miTiTebuli?

nivTierebebi wyalSi xsnadoba agregatuli mdgomareoba

glukoza ixsneba myari 

qlorwyalbadi ixsneba airadi 

benzoli ar ixsneba Txevadi 

kalciumis karbonati  ar ixsneba myari 

kaliumis nitrati ixsneba myari 

ZmarmJava ixsneba Txevadi 

1. daadgineT Sesabamisoba. Tqveni mosazreba daasabuTeT.

a. azotisa (N ) da Jangbadis (O ) narevi.2 2

b. amiakisa (NН ) da naxSirbadis dioqsidis (Co ) narevi.3 2

g. Jangbadi (O ).2
I  II III

mtkiceba sworia mcdaria
a. narevebi Seicavs mxolod erTi saxis atomebs ь

b. homogenur narevebSi  warmomqmneli nivTierebebis TvaliT garCeva SeuZlebelia ь

g. suspenzia wyalSi uxsnadi myari nivTierebebis heterogenuli narevia wyalTan ь

d. eTilis spirtisa da wylis narevi emulsiaa ь

72

saWiro saSualebebi: 6 Wiqa, minis wkiri, wyali, Txevadi cximi (zeTi), sufris marili, 

acetoni, carcis fxvnili, eTilis spirti.

sa
qm

ia
no

ba
 

 1 nawili
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4.2 gansxvaveba qimiuri naerTebisa da 
        narevebis Tvisebebs Soris

narevebis dasamzadeblad nivTierebebis Sereva nebismieri TanafardobiT SeiZleba. ma-

galiTad, ori airisgan _ wyalbadisa da Jangbadisgan _ SegviZlia sxvadasxva narevis miReba, 

romelTa SemadgenlobaSi am airebis gansxvavebuli raodenoba iqneba.

airadi 

wyalbadi

airadi 
Jangbadi

airadi narevi 
wyalbadi + Jangbadi

airadi 
wyalbadi      

airadi 
Jangbadi

airadi narevi 
wyalbadi + Jangbadi

sufris marilisa 

da wylis narevi

· rogor  SeiZleba  davyoT  sufris  marili  da  wyali?

· rogori movlena _ fizikuri Tu qimiuri _ xdeba am dros? 

Tqveni mosazreba daasabuTeT.

· SesaZlebelia Tu ara aseTi meTodiT wylis Semadgeneli 

wyalbadisa da Jangbadis dayofa? Tqveni mosazreba 

daasabuTeT.

narevis Semadgeneli sufTa nivTierebebis dayofa fizikuri meTodebiT (gafiltvriT, 

aorTqlebiT) SesaZlebelia, qimiuri naerTebis warmomqmneli elementebis fizikuri 

meTodebiT dayofa ki SeuZlebelia.

narevebi da sufTa nivTierebebi (qimiuri naerTebi), romelTaganac warmoiqmneba narevebi, 

mTeli rigi TvisebebiT gansxvavdeba. rogorc ukve iciT „bunebis“ saxelmZRvanelodan, 

narevebis Semadgeneli nivTierebebi SesaZlebelia sxvadasxva meTodiT (gacriT, gafiltvriT, 

aorTqlebiT, magnitis saSualebiT da a. S.) davyoT. amavdroulad, qimiuri naerTebis Semad-

geneli elementebis erTmaneTisgan dayofa fizikuri meTodebiT SeuZlebelia. amisaTvis 

qimiuri meTodebi gamoiyeneba.

73
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+

sufTa wyali

4 narevebi
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riT gansxvadeba erTmaneTisgan rkinisa da gogirdis narevi da rkinasa da gogirds 
Soris reaqciiT miRebuli qimiuri naerTi?

imsjeleT:

1. ra moxda, roca rkinisa da gogirdis fxvnilis narevs magniti miuaxloveT?

2. ras  daakvirdiT,  roca  magniti  reaqciis Sedegad  miRebul qimiur naerTs miuaxlo-

veT?
3. ra gansxvaveba aRmoaCineT narevsa da qimiur naerTs Soris?

saWiro saSualebebi: gogirdis fxvnili, rkinis fxvnili, faifuris jami, magniti, 
spirtqura.

samuSaos msvleloba: 

1.aiReT mcire raodenobis rkinisa da gogirdis fxvnili da SeurieT erTmaneTs. mi-

uaxloveT narevs magniti.

2. aiReT mcire raodenobis rkinisa da gogirdis fxvnili, CayareT faifuris jamSi da ramdenime 

wuTis ganmavlobaSi gaacxeleT spirtquris alze. daakvirdiT am dros mimdinare reaqcias. roca 

darwmundebiT, rom reaqcia dasrulda, daelodeT miRebuli nivTierebis gacivebas da Semdeg 

miuaxloveT magniti.

rogorc viciT, magniti rkinas izidavs, gogirds _ ara. rkinisa da gogirdis 
fxvnilis narevSi rkina inarCunebs damagnitebis Tvisebas, amitomac miizidavs 
mas magniti da am gziT gamoeyofa narevidan gogirds.

narevis warmomqmneli nivTierebebi SeiZleba SevurioT nebismieri Tana-
fardobiT. qimiuri naerTis Semqmneli elementebi mkacrad gansazRvruli 
masuri TanafardobiT uerTdeba erTimeores.

amave dros, qimiuri naerTebis warmoqmnisas nivTierebebi mkacrad gansaz-

Rvruli TanafardobiT Sedis reaqciaSi. magaliTad, wylis warmoqmnisas wyal-

badisa da Jangbadis molekulebi erTmaneTs uerTdeba TanafardobiT 2 : 1.

airadi 
wyalbadi    

airadi 
Jangbadi

wyali

+
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FeS

rkinisa da gogirdis narevi

75

rkinisa da gogirdis qimiur reaqciaSi Sesvlis Sedegad warmoiqmneba axali naerTi FeS, 

romelSic rkinas dakarguli aqvs damagnitebis unari da amitom magniti mas veRar izidavs. 

SeZenili codnis gamoyeneba

• ra meTods SemogvTavazebdiT amiakis SemadgenlobaSi Semavali wyalbadis gamosayofad?

qlori Sedis rogorc airadi qloris, ise sufris 

marilis SemadgenlobaSi. ratom ar aris sufris marili 

momwamvleli, maSin, roca airadi qlori momwamvlelia?

narevis Semadgeneli sufTa nivTierebebi narevSi TavianT Tvisebebs inarCuneben, xolo 
qimiuri naerTis warmomqmneli elementebi maT kargaven da axal nivTierebas qmnian, 
axali TvisebebiT.

Cl2 NaCl

 SeamowmeT Tqveni codna

1. daadgineT Sesabamisoba modelebsa da mtkicebebs Soris:

2.  sad ver inarCunebs azoti Tavis Tvisebebs? pasuxi daasabuTeT.

a b g

I. miekuTvneba mxolod gogirds

II. miekuTvneba rkinisa da gogirdis narevs

III. miekuTvneba mxolod naerTs (FeS)

a. haerSi

amiakSib. 

 niSaduris spirtSig.

i f i q r e   •  i m s j e l e   •  g a a z i a r e  
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4.3 xsnadoba. 
       xsnadobaze moqmedi faqtorebi 

wyalSi garkveuli raodenobis Saqris damatebisa da morevis Semdeg 

Saqari TiTqos „qreba“. Tu kidev gavagrZelebT miRebul xsnarSi Saqris 

damatebas da morevas, raRac drois Semdeg Saqris kristalebi Sew-

yvets „gauCinarebas“. magram Tu cotaTi gavacxelebT xsnars, Saqris 

kristalebi isev „gaqreba“.

· ratom „qreba“ Saqari, Tu mas wyalSi vyriT da kargad vurevT?

· rogor fiqrobT, yvela nivTierebas ase emarTeba?

· ratom aRar „qreba“ Saqari, Tu vagrZelebT xsnarSi mis damatebas da morevas? 

Tqveni mosazreba daasabuTeT.

· ratom „qreba“ Saqari isev xsnaris gacxelebisas?

xsnadoba

wyalSi xsnadobis mixedviT nivTierebebi iyofa or jgufad: 

xsnad da uxsnad nivTierebebad.

xsnadi nivTierebis wyalSi damatebisas misi nawilakebi 

(atomebi, molekulebi) gamxsnelis (wylis) molekulebs Soris 

nawildeba da qmnis xsnars. xsnarSi gaxsnili nivTierebisa da 

gamxsnelis SeuiaraRebeli TvaliT garCeva SeuZlebelia. 

Sesabamisad, xsnari homogenuri narevia.

rodesac wyals amateben mocemul tempera-

turaze wyalSi xsnad nivTierebas da Tan ureven, 

is iwyebs gaxsnas. aseT xsnars ujer xsnars 

uwodeben. Tumca Semdeg dgeba momenti, ro-

desac mocemul temperaturaze xsnarSi am niv-

Tierebis kidev damatebisas, is aRar ixsneba. 

xsnadi 
nivTie-
reba  

xsnarigamxsneli 

ujeri 
xsnari 

najeri 
xsnari 

nivTiereba najer 
xsnarSi damatebisas 

aRar ixsneba

xsnadi
nivTiereba 

wyali 

sakvanZo sityvebi

xsnadoba, temperatura, 
wneva

aseT SemTxvevaSi miRebul xsnars 

najers uwodeben.
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nivTierebebis xsnadoba

nivTierebebs xsnadobis sxvadasxva unari aqvT. nivTierebis wyalSi xsnadoba 

ganisazRvreba misi im raodenobiT (gramebSi), romelic mocemul temperaturaze 

100 ml wyalSi najer xsnars warmoqmnis. radgan wylis simkvrive 1g/ml-is tolia, 

100 ml wylis masa 100 gramia. Sesabamisad, nivTierebis wyalSi xsnadoba aseve 

SeiZleba ganisazRvros 100 g wyalze gaTvliT. qvemoT mocemulia sxvadasxva 

nivTierebis wyalSi xsnadobis maCvenebeli cxrili:

nivTiereba O20 C temperaturaze 100 ml wyalSi gaxsnili nivTierebis masa gramebSi

Saqari 203

sufris marili 36

sakvebi soda 10

TabaSiri 0,26

naxSirbadis dioqsidi 0,18

Jangbadi 0,01

rogorc cxrilidan Cans, zogi nivTiereba kargad ixsneba wyalSi, zogi ki _ 

naklebad. wyalSi praqtikulad ar ixsneba iseTi myari nivTierebebi, rogo-

rebicaa, qviSa, carcis fxvnili, oqro, vercxli, spilenZi da sxv., xolo siT-

xeebidan _ navTobi, mcenareuli zeTi da sxv. es nivTierebebi wyalTan Sere-

visas heterogenul narevebs warmoqmnian.

xsnadobaze moqmedi faqtorebi
wyalSi xsnadi nivTierebebi SeiZleba iyos airad (naxSirbadis dioqsidi, 

amiaki), Txevad (eTilis spirti, acetoni) an myar (Saqari, sufris marili, sak-

vebi soda, glukoza) agregatul mdgomareobaSi. wyalSi xsnadobis mixedviT es 

nivTierebebi erTmaneTisgan gansxvavdeba. xsnadoba sxvadasxva faqtoris 

zegavleniT icvleba. magaliTisTvis SeiZleba moviyvanoT iseTi faqtorebi, 

rogorebicaa, temperatura da wneva

samuSaos msvleloba
 O

1. WiqaSi CaasxiT 10 C temperaturis 100 ml wyali da patar-patara porciebiT daa-

mateT sakvebi soda, Tan urieT. procesi gaagrZeleT manamde, sanam soda ar Sewyvets 

wyalSi gaxsnas. moniSneT wyalSi gaxsnili sakvebi sodis miaxloebiTi masa.

rogor  moqmedebs temperatura myari nivTierebebis xsnadobaze?

saWiro saSualebebi: sakvebi soda, gamacxelebeli, qimiuri Wiqa, minis wkiri, Ter-

mometri, eleqtronuli saswori.
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rogorc vxedavT cdis magaliTze, 
sakvebi sodis wyalSi xsnadoba 
temperaturis matebasTan erTad 
izrdeba. temperaturis zrdis 
dros myari nivTierebis nawilakebi 
ufro swrafad nawildeba wyalSi. 
suraTze naCvenebia zogierTi mya-
ri nivTierebis wyalSi xsnadobis 
temperaturaze damokidebulebis 
grafiki. rogorc grafikidan Cans, 
sxva myari nivTierebebis wyalSi 
xsnadobac temperaturis matebas-
Tan erTad izrdeba.

temperatura, °C 100 ml wyalSi gaxsnili nivTierebis masa gramebSi

20°C 203

40°C 238

60°C 287

80°C 362

imsjeleT:

1.  ra SeamCnieT?

2.  rogor moqmedebs temperatura 

sakvebi sodis wyalSi xsnadobaze?

3.  erTnairi iqneba Tu ara tempera-

turis moqmedeba xsnadobaze 

yvela nivTierebisTvis?

0 0 02. CaatareT es cda 30 C, 50 C da 70 C temperaturis mqone wylis gamoyenebiT da moniSneT 

wyalSi gaxsnili sakvebi sodis masa.

3. gadaixazeT rveulSi qvemoT mocemuli naxazi koordinatTa RerZebiT, wertilebiT aR-

niSneT mocemul temperaturebze 100 ml wyalSi gaxsnili sakvebi sodis masis maCve-

neblebi, Semdeg es wertilebi SeaerTeT da aageT grafiki.
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es kanonzomiereba SeiniSneba 

sxvadasxva temperaturaze Saqris 

xsnadobaSi.
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temperaturis matebasTan erTad airebis wyalSi xsnadoba 

mcirdeba. es ganpirobebulia temperaturis matebis Sesa-

bamisad airebis molekulebis energiis zrdiT. am dros aseve 

matulobs airebis aqroladoba, ris Sedegadac mcirdeba maTi 

wyalSi xsnadoba. zemoT suraTze mocemulia zogierTi airis 

wyalSi xsnadobis temperaturaze damokidebulebis grafiki.
airebis wyalSi xsnadoba wnevazec aris damokidebuli. es 

damokidebuleba qvemoT mocemul suraTzea naCvenebi. su-

raTi gviCvenebs dguSian WurWelSi airis wyalSi gaxsnas. 

dguSis qvemoT gadadgilebisas wneva izrdeba, matulobs 

xsnarSi gadasuli airis molekulebis ricxvi da Sedegad 

izrdeba airis wyalSi xsnadobac.

suraTze naCvenebia zogierTi airis wyalSi xsnadobis wnevaze 

damokidebulebis grafiki. rogorc xedavT, airebis wyalSi 

xsnadoba wnevis zrdasTan erTad izrdeba. airebisgan gan-

sxvavebiT, siTxeebi da myari nivTierebebi ar ikumSeba da Se-

sabamisad, maTi wyalSi xsnadoba wnevaze damokidebuli ar 

aris. wneva
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Tu sxvadasxva WurWelSi aRebul erTnairi tempera-
turisa da moculobis wyalSi cal-calke gavxsniT 
erTnairi masis Saqris fxvnilsa da natex Saqars, romeli 
ufro swrafad gaixsneba? Tqveni mosazreba daasabuTeT.

gaziani sasmelebis 
warmoebaSi gamoiyeneba nax-
Sirbadis dioqsidi (CO ). 2

amisaTvis gacivebul wyalSi 
wneviT SehyavT airi _ nax-
Sirbadis dioqsidi, ris Sem-
degac boTlebs hermetulad 
xufaven. boTlebis etiket-
ze warwera „dalieT civi“ 
swored airebis wyalSi xsna-
dobaze temperaturis gav-
lenasTanaa dakavSirebuli.

i f i q r e   •  i m s j e l e   •  g a a z i a r e  
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grafikis gamoyenebiT upasuxeT qvemoT mo-

cemul kiTxvebs:

a. gansazRvreT aluminis nitratis xsnadoba 
0

(gramebSi) 100 ml wyalSi 30 C temperaturaze.
0

b. daaxloebiT ra temperaturaze( C ) aqvT 

amoniumis qloridsa da kaliumis nit-

rats erTnairi xsnadoba?
0

g. daalageT nivTierebebi 40 C temperaturis 

pirobebSi mzardi xsnadobis mixedviT. 

d. ra minimalur temperaturamde unda ga-

aTbos wyali qamranma imisaTvis, rom 80 g 

kaliumis qloridi 200 g wyalSi gaixsnas?

d. aluminis nitratis ra maqsimaluri rao-

denobis (gramebSi) gaxsna SeuZlia leilas 
0500 g wyalSi 40 C temperaturaze?

SeZenili codnis gamoyeneba

80 80

 1 nawili

 SeamowmeT Tqveni codna

1. daadgineT Sesabamisoba.

2. cxrilis romel striqonebSia niSani sworad aRniSnuli? ь

a. Txevadi cximi; 

b. amiaki; 

g. qviSa; 

d. eTilis spirti; 

e. Saqari.

I. wyalSi xsnadi siTxe

II. wyalSi uxsnadi myari nivTiereba

III. wyalSi xsnadi airi

mtkiceba swori mcdari

a carci wyalSi uxsnadi siTxea  
b. eTilis spirti wyalSi xsnadi siTxea  
g. naxSirbadis dioqsidis wyalSi xsnadoba temperaturis matebisas izrdeba  
d. Jangbadis wyalSi xsnadoba wnevis matebisas izrdeba  
e. sufris marilis wyalSi xsnadoba temperaturis matebisas izrdeba

ь

ь

ь

ь

ь
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Senadnobebi

sufTa metalebis Tvisebebi xSirad ver akmayofilebs im moTxovnebs, romlebic praqtikaSi 

maT gamosayenebladaa saWiro. amitom, sufTa metalebis nacvlad, ZiriTadad, maT Senad-

nobebs iyeneben. Senadnobebi homogenuri narevebia, romlebic ori an meti nivTierebis 

dnobisa da Serevis, gacivebis Semdeg ki maTi gamagrebis Sedegad miiReba. Senadnobebs 

ZiriTadad metalebisgan Rebuloben. zog SemTxvevaSi metalebs arametalebsac umateben. 

rogorc wesi, Senadnobebis Tvisebebi ukeTesia, vidre maTi Semadgeneli metalebisa. amis 

gamo mecniereba axali, gaumjobesebuli Tvisebebis mqone Senadnobebis mudmiv ZiebaSia. 

miRebuli Senadnobebis upiratesobebi warmatebiT gamoiyeneba teqnikasa da mrewvelobaSi. 

Senadnobebi meqanikurad ufro mtkice da myaria, vidre sawyisi metalebi. magaliTad, sufTa 

rkina SedarebiT rbili metalia, amitomac man farTo gamoyeneba ver pova. rkinis Senadnobi, 

romelic garkveuli raodenobis naxSirbadsa da mcire raodenobiT sxva elementebis 

minarevebsac Seicavs, sufTa rkinaze gacilebiT magaria. rkinis Senadnobs, romelSic 

naxSirbadis Semcveloba 2%_ze metia, Tujs uwodeben. Tuji muqi feris sakmaod magari 

Senadnobia, romelic temperaturis mkveTri cvlilebebis mimarT medegobiT gamoirCeva.

81

mecniereba, teqnologia, cxovreba

 Tujis WurWeli

 Tujis Tavsaxuri  Tujis xidi

 Tujis Zravi 

Tujis nakeTobebi
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spilenZisa da kalis Senadnobs brinjaos uwodeben. 

brinjao mcire raodenobiT sxva elementebis mina-

revebsac Seicavs. koroziis mimarT medegobis gamo, 

brinjaos nakeTobebi didxans inaxeba. arqeologiuri 

gaTxrebisas xSirad pouloben brinjaosgan damza-

debul uZveles Sromis iaraRebs. brinjaosgan amzade-

ben sxvadasxva samkaulsa da suvenirs. TiTberi spi-

lenZis kidev erTi farTod gamoyenebuli Senadnobia. 

TiTbris SemadgenlobaSi, ZiriTadad, spilenZi da Tu-

Tia Sedis. TiTbris simtkice metia, vidre misi Semad-

geneli metalebisa. igi, ZiriTadad, mSeneblobaSi ga-

moyenebuli nakeTobebis dasamzadeblad gamoiyeneba.

TiTbris nakeTobebi

82

mcire raodenobis spilenZis, magniumisa da manganumis narevi 

aluminTan amcirebs mis plastikurobas, xdis ufro magarsa da 

mtkices. es msubuqi Senadnobia, misi simkvrive ufro naklebia, 

vidre umravlesoba cnobili Senadnobebisa. simsubuqisa da 

simtkicis gamo am Senadnobs ZiriTadad saaviacio warmoebaSi 

(TviTmfrinavebis mSeneblobaSi) iyeneben. minimaluri saerTo 

masa aiolebs TviTmfrinavis afrenas da amcirebs saaviacio 

sawvavis xarjs. es Senadnobi aseve gamoiyeneba msubuqi meta-

luri konstruqciebis dasamzadeblad.

romeli metalebisa da Senadnobebisgan amzadeben medlebs sportul 

SejibrebebSi gamarjvebulTaTvis? ra iciT maTi Semadgenlobis Sesaxeb?

 foladis zambarebifoladis armatura  foladis milebi foladis karebi

rkinis Senadnobs, romelSic naxSirbadis Semcveloba 2%-ze naklebia, foladi ewodeba. am 

Senadnobs mcire raodenobiT sxva metalebi aqvs Sereuli, romlebic folads damatebiT ama Tu 

im Tvisebas aniWebs. magaliTad, mcire raodenobiT qromis damateba foladis koroziul 

medegobas zrdis, xolo volframis damateba _ simtkices. Sedegad, foladi Tavisi TvisebebiT 

sjobnis Tujs, gamoirCeva meti moqnilobiT (plastikurobiT), simtkiciTa da gamZleobiT. 

Tujisgan gansxvavebiT, folads ufro Ria Seferiloba da bzinvareba axasiaTebs.

foladis nakeTobebi

i f i q r e   •  i m s j e l e   •  g a a z i a r e  
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proeqti eqsperimentis cdomilebis 
gamoangariSeba

gamoviangariSoT oTaxis temperaturaze 100 ml wyalSi gaxsnili sufris marilis 

an Saqris masis (gramebSi) gansazRvrisaTvis Catarebeli eqsperimentis 

cdomileba. gadaixazeT rveulSi qvemoT mocemuli cxrili da CawereT masSi 

eqsperimentis mimdinareobis dros gazomvebiT miRebuli Sedegebi.

1. azomeT menzuriT 100 ml wyali.

2. CaasxiT wyali WiqaSi, gazomeT wyliani Wiqis masa da Sedegi 

SeitaneT cxrilSi.

3. winaswar awonili gasaxsneli nivTierebis garkveuli masa 

nawil_nawil CayareT wyalSi da urieT nivTierebis srul 

gaxsnamde. gaagrZeleT nivTierebis Camateba, sanam ar 

Sewyvets gaxsnas da Wiqis fskerze ar daileqeba.

4. xsnaridan filtraciiT gamoyaviT daleqili masa. 

amisaTvis gamoiyeneT filtris qaRaldi da minis Zabri. 

gafiltvris Semdeg miRebuli xsnari gadaasxiT Tqvens 

WiqaSi, awoneT sasworze, gansazRvreT xsnariani Wiqis masa 

da Sedegi SeitaneT cxrilSi.

5. gamoiangarieT 100 ml wyalSi gaxsnili nivTierebis masa 

(gramebSi). amisaTvis gaigeT xsnariani Wiqisa da wyliani 

Wiqis masebs Soris sxvaoba. Sedegi SeitaneT cxrilSi.

6. gamoiangariSeT sxvaoba miRebul mniSvnelobasa da 

paragraf 4.3-Si (gv. 77) moyvanil Sesabamis mniSvnelobas 

Soris. Sedegi cxrilSi SeitaneT.

7. gamoiangariSeT eqsperimetis cdomileba (procentebSi). 

amisaTvis masaTa Soris miRebuli sxvaoba gaamravleT 

100%-ze da Sedegi gayaviT 4.3 TemaSi moyvanil Sesabamis 

raodenobaze (gramebSi).

wylis 
moculoba 

(ml)

wyliani Wiqis 

masa gramebSi

xsnariani Wiqis 

masa gramebSi

100 ml wyalSi gaxsnili 
nivTierebis masa gramebSi

masaTa 
sxvaoba 
gramebSi 

eqsperimentis 
cdomileba  (%)            

100

83

·  Tu Tqven mier gamoangari-

Sebuli cdomileba 0% -ze 

metia, gamoTqviT varau-

di, eqsperimentis romel 

etapzea daSvebuli 

cdomileba.

·  cdomilebis aRmosafxvre-

lad gaimeoreT eqsperi-

menti. Tu cdomilebis 

mniSvneloba Semcirdeba, 

SegiZliaT darwmunebuli 

iyoT, rom Tqveni varaudi 

sworia. 
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· temperaturis matebasTan erTad myari nivTierebebis umravlesobis wyalSi xsnadoba iz-
rdeba, xolo airebisa _ mcirdeba.

· wnevis matebisas airebis wyalSi xsnadoba izrdeba, magram myari nivTierebebisa da siT-
xeebis xsnadobaze wneva gavlenas ar axdens.

qviSa, carcis fxvnili, oqro, vercxli, spilenZi, 

rkina, navTobi, mcenareuli zeTi da sxv.

naxSirbadis dioqsidi, amiaki, eTilis spirti, 
acetoni, Saqari, glukoza, sakvebi soda da sxv.

wyalSi uxsnadi     wyalSi xsnadi

sufTa 
nivTierebebi

heterogenuli

suspenzia 

wyalSi uxsnadi 
siTxisa 
da wylis narevi

wyalSi uxsnadi myari 
nivTierebisa da 
wylis narevi

emulsia 

siTxisa da 
siTxis narevi

Saqari _ wyali

eTilis 
spirti _ wyali

myarisa da 
siTxis narevi

siTxisa da 
airis narevi

gazirebuli 
wyali

mdinaris 
qviSa _ gogirdi

haeri

narevebi

homogenuri

myarisa da 
myaris narevi

airisa da 
airis narevi

nivTierebebi

daskvna
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1. gamoiyeneT mocemuli grafiki da upasuxeT kiTxvebs.

a.   gansazRvreT X da Y nivTierebebis agregatuli 

mdgomareoba. pasuxi daasabuTeT.

b.   romeli nivTiereba (X Tu Y) ukeT ixsneba wyalSi? 

Tqveni mosazreba daasabuTeT.

g.   romeli nivTierebis xsnadobaze ufro Zlierad 

moqmedebs temperaturis cvlileba? pasuxi 

daasabuTeT.

d.   rogor da ramdeni gramiT Seicvleba X daY 

nivTierebebis xsnadoba 100 ml wyalSi temperaturis 
0 0
0 C-dan 20 C-mde momatebisas?

e.   ramdeni grami nivTiereba SeiZleba gaixsnas 
0

maqsimalurad 400g wyalSi 30 C temperaturaze?

2. romel SemTxvevebSia sworad aRniSnuli  niSani? ь

3.  ori airis _ azotisa da wyalbadis _ narevSi TiToeuli, Tavisi Tvisebebis Sesabamisad, usuno, 

wyalSi Znelad xsnadi airia. magram am airebidan warmoqmnili amiaki _ mkveTri sunis, wyalSi 

kargad xsnadi nivTierebaa. moyvanili monacemebidan gamomdinare, ra SeiZleba iTqvas 

narevebsa da sufTa nivTierebebs Soris gansxvavebaze?
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10 20 30 40
temperatura, °C

X

Y

mtkiceba

a. narevis SemadgenlobaSi ori da meti saxis atomi Sedis

b. heterogenuli narevis Semqmneli nivTierebebis TvaliT garCeva SeuZlebelia                 

g. qviSisa da wylis narevi emulsiaa

d. foladi myari nivTierebebisgan warmoqmnili narevis magaliTia

e. wnevis matebisas airebis wyalSi xsnadoba izrdeba

v. Saqari wyalTan Serevisas suspenzias qmnis

swori mcdari 

 ь

 ь

 ь

 ь

 ь

 ь

ganmazogadebeli davalebebi
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1. X airadi nivTierebaa.

2. Y myari agregatuli mdgomareobis 

nivTierebaa.

3. X nivTierebis wyalSi xsnadoba temperaturis 

matebasTan erTad izrdeba.

4. Y nivTierebis wyalSi xsnadoba temperaturis 

momatebisas mcirdeba.

5. X nivTierebis xsnadobaze wneva gavlenas ar 

axdens.

6. Y nivTierebis xsnadoba wnevis matebis dros 

mcirdeba.
0

7. 20 C dros Y nivTierebis xsnadoba metia, 

vidre X nivTierebisa.
0

8. 50 C dros X nivTierebis xsnadoba metia, 

vidre Y nivTierebisa.
0

9. 30 C dros X da Y nivTierebebis xsnadoba 

erTnairia.
0

10. 60 C dros 200 gram wyalSi 150 grami X 

nivTiereba ixsneba.
0

11. 50 C dros 500 gram wyalSi 150 gramiY 

nivTiereba ixsneba.
0

12. 70 C dros 210 gram X nivTierebas wyalSi 

srulad gasaxsnelad 300 ml wyali esaWiroeba.

5. moyvanilia X daY nivTierebebis wyalSi xsnadobis temperaturaze damokidebulebis 
amsaxveli grafiki. aRniSneT swori da araswori mtkicebebi.

1. myari nivTierebisa da wylis narevi

2. siTxisa da wylis narevi

3. heterogenuli narevi

4. homogenuri narevi

5. Tavis SemadgenlobaSi minimum or elements 

Seicavs

4.   gansazRvreT mtkicebebi, romlebic eiler-venis diagramas Seesabameba.

emulsia suspenzia

temperatura, °C
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alotropia _ erTi elementis sxvadasxva 

formiT arseboba

anioni _ atomis mier 

eleqtronis mierTebiT 

warmoqmnili ioni.

bioelementebi _ im qimiuri nivTierebebis 

Semadgeneli elementebi, romlebisganac 

agebulia cocxali organizmebi.

TeTri 

fosfori

wiTeli 

fosfori

Savi 

fosfori

atomi _ eleqtroneitra-
luri nawilaki, romelic 
dadebiTad damuxtuli 
birTvisa da birTvis ir-
gvliv ganawilebuli 
uaryofiTad damuxtuli 
eleqtronebisgan Sedgeba.

eleqtronuli Sre

eleqtroni
neitroni

birTvi 

protoni 

izotopebi _ erTi da imave elementis ato-
mebi, romlebsac protonebis Tanabari rao-
denoba aqvT, magram neitronebis raodenoba 
da masuri ricxvi _ gansxvavebuli.

p+
p+

p+
p+p+

p+p+
p+

p+
p+p+

p+

indeqsi _ ricxvi, romelic 

qimiuri elementis simbolos 

marjvena qveda kuTxeSi iwe-

reba da atomebis ricxvs 

miuTiTebs.

H2

indeqsi 

ionebi _ atomebis mier 
eleqtronebis mierTebis 
an gacemis dros 
warmoqmnili nawilakebi.

neitraluri 
atomi

gascems 

eleqtrons
ierTebs 
eleqtrons

kaTioni anioni

birTvis muxti _ ganisazRvreba birTvis 

Semadgeneli protonebis muxtiT.
masuri ricxvi _ atomSi protonebisa da 

neitronebis ricxvTa jami.

kaTioni _ atomis mier eleqtro-
nis gacemisas warmoqmnili ioni.

arametalebi _ elementebi, romlebic buneb-

riv pirobebSi sxvadasxva agregatul 

mdgomareobaSi arsebobs, gamoirCeva simyi-

fiT da, ZiriTadad, ar atarebs eleqtro-

densa da siTbos.

bromi  (Br )2qlori  (Cl ) 2 iodi  (I )2

elementi _ erTi saxis atomebis erToblioba.

 mcenareuli zeTisa 
da wylis narevi

navTobisa da 

wylis narevi

emulsia _ wyalSi uxsnadi siTxeebisa da 

wylis heterogenuli narevi.

eleqtronuli Sre _ Sre, romelzec birTvis 

garSemo moZraobs eleqtroni/eleqtronebi.

eleqtroni _ atomis birTvis irgvliv 

sivrceSi moZravi nawilaki (e), romlis 

muxti pirobiTad _1-is tolia, xolo masa _ 

pirobiTad  0-is toli. 
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ujeri xsnari _ xsnari, romelSic nivTiereba 

mocemul temperaturaze kidev ixsneba.

wyalSi xsnadoba _ nivTierebis masa, romelic 

mocemul temperaturaze 100 g wyalSi ixsneba 

da najer xsnars qmnis.

xsnari _ homogenuri narevi, romelic gam-

xsneli da gaxsnili nivTierebebisgan Sedgeba.

protoni _ atomis birTvis nawilaki (p), 

romlis muxti pirobiTad +1-is tolia, xo-

lo masa 1-is.

radioaqtiuroba _ atomis birTvis unari, 

daiSalos droTa ganmavlobaSi.

narevebi _ Sedgeba ori an meti nivTierebisgan.

Saqari da wyali Tixa da wyali  navTobi da wyali

Senadnobebi _ homogenuri narevebi, romlebic 
ori an meti nivTierebis nadnobTa Serevis, 
gacivebisa da gamagrebis Sedegad warmoiqmneba

suspenzia _ wyalSi uxsnadi myari nivTie-

rebisa da wylis heterogenuli narevi.

Tixisa da 
wylis narevi 

carcis fxvnilisa da
 wylis narevi

qimiuri simboloebi _ elementebis aRniS-

vna, romlebic maTi laTinuri saxelwode-

bis pirveli (zogjer _ pirveli da meore) 

asoTi gamoisaxeba.

qimiuri formulebi _ ele-

mentebis simboloebisa da 

indeqsebis saSualebiT qi-

miuri naerTebis Semadgen-

lobis pirobiTi gamosaxva.

C arboneum

C

Ca lcium

Ca

HH

o H O2

qimiuri naerTebi _ 

sxvadasxva saxis atome-

bisgan warmoqmnili 

nivTierebebi.

HH

o

 wyalbadis atomi

Jangbadis atomi

Tixisa da 
wylis narevi

carcis 
fxvnilisa da 
wylis narevi

mcenareuli 
zeTisa da wylis 

narevi

 navTobisa da 
wylis narevi

heterogenuli narevebi _ narevebi, romel-
Ta warmomqmneli nivTierebebis TvaliT 
garCeva SesaZlebelia.

homogenuri narevebi _ narevebi, romelTa 

warmomqmneli nivTierebebis SeuiaraRebeli 

TvaliT garCeva SeuZlebelia.

gaziani 

wyali

foladi sufris marilisa 

da wylis narevi

mTis qani _ bunebrivi naerTi, romelic 
dedamiwis qerqs qmnis.

najeri xsnari _ xsnari, romelSic 

nivTiereba mocemul temperaturaze metad 

aRar ixsneba.

neitroni _ atomis birTvis nawilaki(n), 
romlis muxti pirobiTad 0-is tolia, xolo 
masa _ 1-is.

spilenZi alumini rkina

metalebi _ elementebi, romlebic bunebriv 

pirobebSi, ZiriTadad, myar agregatul mdgo-

mareobaSi arsebobs, gamoirCeva plastiku-

robiTa da kargi Tbo da eleqtrogamtarobiT.
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