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Sesavali 

 

 

qimia sabunebismetyvelo mecnierebebis erT-erTi 

mniSvnelovani dargia, romelic Seiswavlis elemen-

tebs, maT mier warmoqmnil naerTebs, maT Tvisebebs, 

gardaqmnebs da am gardaqmnebis Tanmxleb movlenebs.  

qimia pirvelxarisxovan rols asrulebs adamia-

nis saqmianobis yvela sferoSi, rogorebicaa mZime 

mrewveloba, kvebis mrewveloba, medicina, soflis 

meurneoba da mecnierebis sxvadasxva dargi. unda 

aRiniSnos misi roli soflis meurneobis qimizaciis 

saqmeSi, romelic iTvaliswinebs Semdegi RonisZiebe-

bis Catarebas: 

- mineraluri, makro- da mikrosasuqebis farTo 

gamoyeneba, rogorc mosavlianobisa da sasoflo-

sameurneo produqciis xarisxis gazrdis sakmaod 

Zlieri da efeqturi saSualeba; 

- kiris, TabaSirisa da sxva nivTierebebis Setana 

niadagis struqturis gasaumjobeseblad; 

- herbicidebis gamoyeneba (sarevelebis mosaspobad); 

- stimulatorebis gamoyeneba mcenareebisa da maTi 

nayofianobis zrdisaTvis; 

- Sxam-qimikatebis gamoyeneba (mwerebisa da mRrRne-

lebis mosaspobad); 
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- mcenareTa daavadebebis winaaRmdeg  brZola; 

- qimiuri nivTierebebis gamoyeneba cxovelebis 

sakveb racionSi. 

amrigad, soflis meurneobisa da mrewvelobis 

yvela dargi dakavSirebulia qimiasTan da maTi 

gamoyenebis SesaZleblobebTan. 
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qimiur laboratoriebSi muSaobis  

usafrTxoebis zogadi wesebi 

 

qimiur laboratoriaSi muSaobisas daculi 

unda iyos usafrTxoebis Semdegi wesebi: 

1) laboratoriaSi muSaobisas aucilebelia spe-

cialuri tansacmliT uzrunvelyofa (bambis 

xalaTi); 

2) laboratoriaSi arsebuli nivTierebebi met-nak-

lebad momwamvleli da cecxlsaSiSia, amitom 

aucilebelia usafrTxoebis dacva da wesrigi; 

3) ar unda davuSvaT nivTierebebis kanTan Sexeba, 

xelebiT ar unda SevexoT saxesa da Tvalebs, 

muSaobis dros ar SeiZleba sakvebis miReba; 

4) yvela WurWelze, romelSic reaqtivi inaxeba, 

unda iyos zusti dasaxeleba. reaqtivebis gamo-

yeneba uetiketo WurWlidan akrZalulia; 

5) kategoriulad akrZalulia qimiuri nivTierebe-

bis gemos gasinjva. ar SeiZleba pirdapir Se-

sunTqva; 

6) zogierTi eqsperimentis Catarebisas, usafr-

Txoebis mizniT, aucilebelia damcavi saTva-

liT an niRbiT sargebloba; 

7) mJavebis an tuteebis xsnarebis Camosxma unda 

xdebodes gamwov karadaSi, damcavi saTvaliT; 
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8) metalur natriumTan muSaobisas aucilebelia 

mSrali WurWlis gamoyeneba. ar SeiZleba nat-

riumTan muSaoba wylis siaxloves. samuSaos 

damTavrebis Semdeg reaqciaSi Seusvleli nat-

riumi unda Segrovdes navTian WurWelSi; 

9) gogirdmJavas ganzavebisas, saWiroa mJava Cavas-

xaT wyalSi mcire ulufebiT, mudmivi morevis 

pirobebSi da ara piriqiT; 

10) saxe ar unda iyos mitanili im WurWelTan, ro-

melSic siTxe cxeldeba, radgan mosalodnelia 

gaSxefeba; 

11) spirtquris ali ar unda CavaqroT sulis Se-

berviT, amisTvis gamoyenebuli unda iyos misi 

xufi; 

12) ar SeiZleba cdis Catareba WuWyian WurWelSi. 

WurWeli unda gairecxos cdis damTavrebisTa-

nave; 

13) mSrali tuteebi unda aviRoT mxolod Spate-

liT, maTi daqucmacebisas ki aucilebelia saT-

valis gamoyeneba; 

14) kanze koncentrirebuli mJavas moxvedrisas, 

damwvari adgili unda Camoibanos didi raode-

nobis wyliT, Semdeg ki – natriumis hidrokar-

bonatis (NaHCO3) 2%-iani xsnariT; koncen-

trirebuli tutis moxvedrisas dazianebuli 

adgili unda Camoibanos didi raodenobis 
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wyliT, Semdeg ki – 2%-iani bormJavas an Zmar-

mJavas xsnariT; 

15) mJavas an tutis moxvedrisas, Tvalis lorwo-

van garsze, aucilebelia maSinve mobanva didi 

raodenobis wyliT, Semdeg ki aucileblad 

mimarTeT eqims; 

16) gaWris SemTxvevaSi, Wriloba unda damuSavdes  

jer kaliumis permanganatiT an spirtiT, Sem-

deg ki – iodiT; 

17) momwamvleli gazebis (qlori, bromi,  gogird-

wyalbadi, naxSirbadis (II) oqsidi, bunebrivi 

gazi) moxvedrisas sasunTq gzebSi, dazara-

lebuli aucilebelia gamoviyvanoT sufTa 

haerze, xolo mZime SemTxvevaSi dauyovnebliv 

mivmarToT eqims. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8 
 

qimiuri WurWeli 

 

 

laboratoriaSi cdebis Casatareblad, gamoi-

yeneba sxvadasxva daniSnulebis minisa da faifuris 

qimiuri WurWeli, romelic unda iyos Termomedegi 

da mdgradi qimiuri reaqciebisas. ufro xSirad 

iyeneben minisagan damzadebul WurWels. qimiuri 

WurWeli mzaddeba sxvadasxva markis minisagan. Ter-

momedegi da qimiurad mdgradi WurWlis dasamza-

deblad iyeneben specialur borsilikatur da 

kvarcul minas.  

faifuri minasTan SedarebiT xasiaTdeba maRa-

li qimiuri da Termomedegi TvisebebiT. faifuri-

sagan damzadebuli WurWeli ufro ZviradRirebulia 

vidre minis, magram aqvs erTi nakli – gaumWvirvalea. 

amitom faifuris WurWlis CamonaTvali sakmaod 

SezRudulia. faifurisagan amzadeben ZiriTadad 

Wiqebs, biuxneris Zabrebs, asaorTqlebel jamebs, 

tigelebs – nivTierebebis maRal temperaturaze 

gasaSrobad.  

eqsperimentebis Casatareblad gamoyenebuli 

WurWeli iyofa sam jgufad: 
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1. zogadi daniSnulebis – sinjarebi, Wiqebi, 

kolbebi (brtyelZira, mrgvalZira, konusuri), Zab-

rebi da sxva;  

 

 

 

 

 

 

 

 

 

 

 

sinjarebi      Wiqebi 

kolbebi 

 

brtyelZira mrgvalZira konusuri 

   (erlenmeieris) 

 Zabrebi  sawveTi Zabri 
 gamyofi Zabri    Zabrebi 

 

sinjarebi   Wiqebi 
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2. sazomi WurWeli – pipetebi, biuretebi, sazo-

mi kolbebi, menzurebi, cilindrebi da sxva; 

 

 

 

 

3. specialuri daniSnulebis – eqsikatorebi, 

kipis aparati da sxva. 

 

 

 

 

 

 

 

 

1.sazomi menzura;  2. sazomi Wiqa; 3. sazomi pipeti;  4. sazomi 

kolbebi 

 kipis aparati 
 eqsikatori 
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qimiuri reaqciebi bevrad ufro Cqara mimdina-

reobs gaTboba-gacxelebiT, am mizniT gamoiyeneba 

spirtqura, eleqtroqura da sxva. qimiuri WurWlis 

dasamagreblad iyeneben sxvadasxva formis Stativs. 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

eleqtrosaswori eleqtroqura 

Stativi 

spirtqura    sinjaris gamacxelebeli 

faifuris jamebi 
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faifuris rodini 

   minis wkirebi rkinis Spateli 

faifuris sxvadasxva zomis Spateli 

samkuTxedi 

faifuris samkuTxedi 
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sinjarebi – gamoiyeneba sxvadasxva cdebis Casata-

reblad. mzaddeba minisagan da polieTilenisagan; 

minis wkiri – sxvadasxva sisqisa da sigrZis. gamoiye-

neba siTxeebis Sesarevad; 

Zabri – gamoiyeneba siTxeebis gadasasxmelad da 

gasafiltrad; 

qimiuri Wiqa – sxvadasxva moculobis. gamoiyeneba 

xsnarebis dasamzadeblad da qimiuri reaqciebis 

Casatareblad, rogorc oTaxis temperaturaze, ise 

gaxurebisas; 

mrgvalZira kolba – gamoiyeneba xsnarebis dasamza-

deblad da Sesanaxad; 

sazomi cilindri – gamoiyeneba xsnarebis moculo-

bis gasazomad; 

pipeti – gamoiyeneba xsnaris moculobis zusti 

gazomvisaTvis; 

sazomi kolba – gamoiyeneba zusti koncentraciis 

xsnarebis dasamzadeblad; 

faifuris rodini – gamoiyeneba myari nivTierebebis 

dasaqucmaceblad, narevebis Sesarevad; 

faifuris samkuTxedi – aucilebelia tigelebis, 

Wiqebis dasamagreblad Stativze; 

Spateli – aucilebelia sxvadasxva reaqtivis 

amosaRebad; 

Stativi – gamoiyeneba sinjaraSi cdebis Casatareb-

lad; 



14 
 

samagri sinjarebisaTvis  – aucilebelia gaxure-

bisas sinjaris dasamagreblad; 

spirtqura, eleqtroqura – gamoiyeneba nivTierebebis 

gasaxureblad; 

saswori – gamoiyeneba nivTierebebis asawonad. 
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laboratoriuli samuSao #1 

wyalbadi 

 

   H            1s
1 

 

wyalbadi (H) perioduli sistemis pirveli 

jgufis mTavari qvejgufis elementiა. misi atomuri 

masaa 1. naerTebSi amJRavnebs +1 da _1 Jangvis 

xarisxs. bunebrivi wyalbadi Sedgeba sami izotopi-

sagan H1
1  – proTiumi, H2

1 – deiteriumi da H3
1  – tri-

Tiumi (mcire raodenobiTaa, radiaqtiulia), rom-

lebic sxvadasxva raodenobiT moipovebian bunebaSi.  

wyalbadi ufero, usuno, yvelaze msubuqi 

gazia. wyalSi mcired ixsneba. 

wyalbadi, am jgufis sxva elementebisagan 

gansxvavebiT, airad mdgomareobaSia. wyalbadis atom-

Si erTi protonis garSemo brunavs erTi eleqtroni. 

xasiaTdeba umdgradobiT, igi uerTdeba wyalbadis 

sxva atoms da warmoqmnis mdgradi formis moleku-

las H2. zogierTi fizikuri da qimiuri TvisebebiT 

igi emsgavseba halogenebs (airadi nivTiereba, Jangvis 

xarisxi naerTebSi -1 tolia da sxv.), ris gamoc mas 

zogjer aTavseben perioduli sistemis VII jgufSi. 

meore mxriv, halogenebis msgavsad, wyalbadi war-

↑ 
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moqmnis naerTebs, romelSic, tute metalebis 

msgavsad, amJRavnebs +1 Jangvis xarisxs. saerTod, 

unda aRiniSnos, rom wyalbadi amavdroulad gansx-

vavdeba rogorc tute metalebisagan, ise halogene-

bisagan. igi yvelasagan gamorCeuli elementia, es 

imiT aixsneba rom wyalbadis eleqtronuli garsi 

Sedgeba mxolod erTi eleqtronisagan da mis atom-

Si xdeba am erTaderTi eleqtronisa da atomgulis 

urTierTqmedeba. 

wyalbadi ZiriTadad warmoqmnis kovalentur 

naerTebs magaliTad, HCl – polaruli, H2  – arapola-

ruli. metalebTan iZleva ionur naerTebs  mag.,  

NaH, sadac misi Jangvis xarisxia -1. amasTanave, wyal-

badi zogierT naerTSi – spirtSi, mJavaSi, wyalSi 

amJRavnebs damatebiTi bmis warmoqmnis unars, romel-

sac wyalbaduri bma ewodeba.   

wyalbadi miekuTvneba bunebaSi metad gavrce-

lebul elements, gvxvdeba rogorc Tavisufal mdgo-

mareobaSi (atmosferos zeda fenebSi, vulkanur ga-

zebSi da sxv.), ise naerTebis saxiT (wyali, navTobi, 

naxSirwylebi, cilebi, cximebi da sxv.). 

laboratoriaSi wyalbads iReben ganz. gogir-

dmJavasTan an marilmJavasTan metalebis urTierTq-

medebiT.  
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cda 1. wyalbadis miReba TuTiaze mJavas moqmedebiT 

 

mowyobiloba da reaqtivebi: sinjara, gawe-

lil-boloiani gadamyvani mili, asanTi, TuTiis 

patara naWrebi, marilmJava. 

cdis msvleloba: sinjaraSi moaTavseT TuTiis 

naWeri da daamateT marilmJava, sinjaris 1/3 mocu-

lobamde. gamoyofili wyalbadi 3-4 wuTis ganmav-

lobaSi SeagroveT gadmotrialebul, SedarebiT 

farTo sinjaraSi. sinjarasTan miitaneT anTebuli 

asanTi. wyalbadi stveniT iwvis.  

dawereT Sesabamisi reaqciis toloba. 
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cda 2. wyalbadis zeJangi, rogorc mJangavi 

 

mowyobiloba da reaqtivebi: sinjara, kaliumis 

iodidias (KJ) an natriumis iodidis (NaJ) xsnari, 3%-

iani wyalbadis zeJangi (H2O2), ganz. gogirdmJava 

(H2SO4). 

cdis msvleloba: sinjaraSi CaasxiT 1 ml 

wyalbadis zeJangi, daamateT ganz. gogirdmJava da 

ramdenime wveTi KJ-is an NaJ-is xsnari, daamateT ram-

denime wveTi saxamebeli. ras amCnevT?  

dawereT Sesabamisi reaqciis toloba da gaa-

TanabreT Jangva-aRdgeniT. 

 

cda 3. wyalbadis zeJangi, rogorc aRmdgeni 

 

mowyobiloba da reaqtivebi: sinjara, kaliumis 

permanganati (KMnO4), ganz. gogirdmJava (H2SO4), 3%-iani 

wyalbadis zeJangi (H2O2). 

cdis msvleloba: or sinjaraSi CaasxiT ka-

liumis permanganatis xsnari. erT sinjaras dauma-

teT ramdenime wveTi ganz. gogirdmJava. Semdeg orive 

sinjaras daamateT wyalbadis zeJangi. 

dawereT Sesabamisi reaqciis toloba da 

gaaTanabreT Jangva-aRdgeniT. 
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cda 4. wyalbadis zeJangis daSla 

 

mowyobiloba da reaqtivebi: sinjara, 3%-iani 

wyalbadis zeJangi (H2O2), manganumis orJangi (MnO2). 

cdis msvleloba: a)sinjaraSi CaasxiT  wyalba-

dis zeJangi da sinjara SeaTbeT. 

b) sinjaraSi moaTavseT wyalbadis zeJangi da 

daumateT mcire raodenobiT manganumis orJangi. 

dawereT Sesabamisi reaqciis tolobebi. 
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laboratoriuli samuSao #2 

I jgufis s-elementebi – tute metalebi 

 

perioduli sistemis I jgufis mTavari qve-

jgufis elementebia Li, Na, K, Rb, Cs, Fr, isini                

s-elementebia, maT tute metalebi ewodebaT. am 

jgufis elementebis urTierTmsgavsebas ganapirobebs 

savalento Sris erTnairi konfiguracia – ns
1
. 

zevidan qveviT, rigobrivi nomris zrdasTan 

erTad, tute metalebSi atomis radiusis zrdis 

gamo, ionizaciis energia mcirdeba, rac metaluri 

Tvisebebis gaZlierebas ganapirobebs. tute metalebi 

xasiaTdeba Zlieri metaluri TvisebebiT, advilad 

gascemen erT savalento eleqtrons, ris gamoc Ses-

wevT ionuri naerTebis warmoqmnis unari. maTi Jang-

vis xarisxi naerTebSi ZiriTadad +1-ia. 

tute metalebi warmoqmnis RH tipis wyalbad-

naerTebs, R2O tipis oqsidebs da ROH tipis hidroq-

sidebs. 
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natriumi da kaliumi 

 

natriumi (Na) perioduli sistemis mesame peri-

odis elementia, rigobrivi nomeria 11, atomuri masaa 

22,990 (23). 

misi eleqtronuli formulaa 11Na  1s
2
2s

2
2p

6
3s

1
. 

 

 

 

 

 

 

kaliumi (K) meoTxe periodis elementia, rigob-

rivi nomeria 19, atomuri masaa 39,102 (39). 

misi eleqtronuli formulaa 19K   1s
2
2s

2
2p

6
3s

2
3p

6
4s

1 

 

 

 

 

 

 

 

am elementebis maqsimaluri Jangvis xarisxia +1. 

↑ 

↑↓ 

  

↑↓ ↑↓ 

 

↑↓ ↑↓ 

3 

 

2 

 

1 

s          p 

 

 

 

 

↑↓ 

↑↓ 

↑↓ 

↑ 

↑↓ ↑↓ 

↑↓ 

↑↓ 

↑↓ ↑↓ 

   
 
4 
 
3 
 
2 
 
1 

s          p                             
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arsebobs natriumis 5 izotopi 21
Na, 

22
Na, 

23
Na, 

24
Na, 

25
Na maTgan bunebaSi gavrcelebuli da stabi-

luria 23
Na, xolo kaliumis izotopebidan: 39

K, 
40

K, 
41

K, 

42
K, 

43
K – stabiluria 39

K(93,1%), 
40

K (0,011%) da 41
K(6,9%). 

natriumi da kaliumi rbili, msubuqi, vercx-

lisferi metalebia. isini iwvis JangbadSi, magram 

ara Sesabamisi oqsidebis, aramed peroqsidebis war-

moqmniT. maT Sesabamis hidroqsidebs mwvave tuteebi 

ewodeba. isini TeTri feris kristaluri nivTierebe-

bia, wyalSi kargad ixsnebian, romlis drosac gamoi-

yofa siTbo. haerze isini Sedian reaqciaSi Jangbad-

Tan da wylis orTqlTan, ris gamoc maT inaxaven 

navTSi. tute metalebi kargad ixsneba vercxlis-

wyalSi da warmoqmnis e.w. amalgamebs (vercxlis-

wylis naerTebi). msoflioSi yvelaze metad gavrce-

lebuli tutea natriumis hidroqsidi (NaOH) anu 

kaustikuri soda. 

imis gamo, rom tute metalebi gamoirCeva 

maRali qimiuri aqtiurobiT, bunebaSi isini mxolod 

naerTebis saxiT gvxvdeba. natriumis umniSvnelova-

nesi bunebrivi naerTia NaCl, romelic gvxvdeba 

rogorc qvamarilis saxiT, ise zRvis, okeaneebis 

wylis SemadgenlobaSi. bunebaSi farTodaa gavrce-
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lebuli agreTve natriumis silikatebi, nitratebi 

da sxva.  

natriumis marilebidan aRsaniSnavia sufris 

marili (NaCl), natriumis hidrokarbonati (NaHCO3) 

saWmeli soda, romelebic farTod gamoiyeneba, 

rogorc kvebis mrewvelobaSi, ise medicinaSi. 

kaliumi im elementTa ricxvs miekuTvneba, 

romlebic aucilebelia mcenareTa normaluri ganvi-

TarebisaTvis. niadagSi kaliumis nakleboba mniSv-

nelovnad amcirebs mosavlianobas, mcenareTa mdgra-

dobas, arasasurveli pirobebis mimarT. amitom ka-

liumis madnebis TiTqmis 90% sasuqebad gamoiyeneba. 

kaliumSemcveli umniSvnelovanesi sasuqebia:  

silviniti – NaCl∙KCl da kainiti MgSO4∙KCl∙3H2O;  

xisa da torfis nacari, romelic Seicavs 

potaSs K2CO3-s. 
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cda 1. natriumis hidroqsidis miReba 

 

mowyobiloba da reaqtivebi: qimiuri Wiqa, fai-

furis jami, natriumis karbonati (Na2CO3), Camqrali 

kiri Ca(OH2), fenolftaleini, spilenZis (II) sulfati 

CuSO4. 

cdis msvleloba: qimiur WiqaSi moaTavseT 

daaxloebiT 5 gr natriumis karbonatis fxvnili da 

gaxseniT 50 ml gamoxdil wyalSi. xsnari gadaitaneT 

faifuris jamSi da gaacxeleT aduRebamde. winaswar 

rodinSi kargad gasriseT 10 gr Camqrali kiri da 

nel-nela daamateT miRebuli xsnari, Tan gamudmebiT 

urieT minis wkiriT. xsnari aduReT daaxloebiT 20 

wuTis ganmavlobaSi. miRebuli xsnari gafiltreT. 

filtrati gadaitaneT faifuris jamSi da aaorTq-

leT mSrali produqtis miRebamde. miRebuli pro-

duqti gaxseniT wyalSi da gayaviT or nawilad. 

erTs daamateT fenolftaleini, xolo meores – 

spilenZis (II) sulfati.  

daakvirdiT cdis msvlelobas.  

dawereT Sesabamisi qimiuri reaqciis toloba. 
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cda 2. natriumis hidroqsidis Tvisebebi 

 

mowyobiloba da reaqtivebi: sinjarebi, indika-

toris qaRaldi, natriumis hidroqsidi NaOH,  gogir-

dmJava H2SO4,spilenZis (II) sulfatis (CuSO4) xsnari, 

amoniumis qloridis (NH4Cl) xsnari. 

cdis msvleloba:  

a) urTierTqmedeba mJavebTan 

sinjaraSi CaasxiT 2-3 ml natriumis hidroq-

sidi da daamateT fenolftaleini, aRniSneT xsnaris 

Seferilobis cvlileba, Semdeg wveT-wveTobiT daa-

mateT gogirdmJava, xsnaris gauferulebamde. 

b) urTierTqmedeba marilebTan 

sinjaraSi CaasxiT 2-3 ml natriumis hidroq-

sidi da daamateT imave raodenobis spilenZis (II) 

sulfatis xsnari. warmoiqmneba cisferi naleqi. 

sinjaraSi CaasxiT 1-2 ml amoniumis qloridis 

xsnari da daamateT imdenive natriumis hidroqsidi. 

sinjara frTxilad gaacxeleT. 

SeimCneva amiakis mkveTri suni, sveli indika-

toris qaRaldi galurjdeba. 

dawereT Sesabamisi qimiuri reaqciis tolo-

bebi. 
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cda 3. tute liTonebiT alis Seferva 

 

mowyobiloba da reaqtivebi: faifuris tige-

lebi, asanTi, natriumis, kaliumis, bariumis marilis 

xsnarebi, eTilis spirti. 

cdis msvleloba: faifuris tigelebSi CaasxiT 

naxevari mikroSpateli natriumis, kaliumis marilis 

xsnarebi. daamateT eTilis spirti, mourieT, asanTiT 

moukideT cecxli da daakvirdiT alis Seferi-

lobas, romelic ufro SesamCnevi iqneba wvis bolos. 

monacemebi SeitaneT cxrilSi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

metali alis Seferiloba 

natriumi yviTeli 

kaliumi movardisfro iisferi 
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laboratoriuli samuSao # 3 

II jgufis mTavari qvejgufis elementebi 

 

II jgufis mTavar qvejgufSi moTavsebulia: 

beriliumi (Be), magniumi (Mg), kalciumi Ca, stronciu-

mi Sr, bariumi Ba  da radiumi Rd. TvisebebiT gansakuT-

rebiT msgavsia bolo oTxi elementi, romlebsac 

`tutemiwaTa~ metalebi ewodeba. 

II jgufis mTavari qvejgufis elementebi s 

elementebia. maT urTierTmsgavsebas ganapirobebs 

savalento Sris erTnairi eleqtronuli konfigura-

cia (ns
2
). ise rogorc nebismier mTavar qvejgufSi, 

zevidan qveviT rigobrivi nomris zrdasTan erTad, 

ionizaciis energia mcirdeba, rac metaluri Tvisebe-

bis gaZlierebas ganapirobebs. maTi Jangvis xarisxi 

mudmivad +2-is tolia, amitom Sesabamisad  warmoqm-

nian RO tipis oqsidebs, RH2 tipis wyalbadnaerTebs 

da R(OH)2  tipis hidroqsidebs. Be-is hidroqsidi 

amfoterulia, Mg-is – fuZea, xolo danarCeni Zlie-

ri fuZeebia (tuteebia). 

tutemiwaTa metalebi warmoqmnis, rogorc 

ionur, aseve kovalentur polarul naerTebs. 
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magniumi da kalciumi  

 

magniumi (Mg) perioduli sistemis mesame perio-

dis elementia, rigobrivi nomeria 12, atomuri masaa 

24,305 (24). 

misi eleqtronuli formulaa 12Mg   1s
2
2s

2
2p

6
3s

2 

 

 

 

 

 

 

agz. mdgomareobaSi magniums gare savalento 

Sreze uCndeba 2 gauwyvilebeli eleqtroni, amitom 

misi Jangvis xarisxi naerTebSi mudmivad +2-is tolia. 

 

 

 

 

 

cnobilia magniumis 22 izotopi, romelTagan 

stabiluria 24
Mg, 

25
Mg, 

26
Mg. 

magniumi movercxlisfro-TeTri, msubuqi, Weda-

di liTonia. dedamiwis qerqSi mineraluri nivTiere-

↑↓ 

↑↓ ↑↓ ↑↓ 

↑↓ 

↑↓ 

   

s          p 

 

 

 

 

3 

 

2 

 

1 

↑ 
↑   

3 

s          p 
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bebis gavrcelebis mixedviT merve adgilzea, misi 

bunebrivi wyaroa zRvis wyali. magniumis ZiriTadi 

mineralebia: 

 zRvis wyali– (0,12 - 0,13 %), 

 karnaliti – MgCl2 ∙ KCl ∙ 6H2O (8,7 %), 

 biSofiti – MgCl2 ∙ 6H2O (11,9 %), 

 kizeriti – MgSO4 ∙ H2O (17,6 %), 

 efsomiti – MgSO4 ∙ 7H2O (9,9 %), 

 kainiti – KCl ∙ MgSO4 ∙ 3H2O (9,8 %), 

 magneziti – MgCO3 (28,7 %), 

 dolomiti – CaCO3∙MgCO3 (13,1 %), 

 brusiti – Mg(OH)2 (41,6 %). 

kalciumi (Ca) perioduli sistemis mesame peri-

odis elementia, rigobrivi nomeria 20, atomuri masaa 

40,0 (40).  

misi eleqtronuli formulaa 20Ca   1s
2
2s

2
2p

6
3s

2
3p

6
4s

2 

 

 

 

 

 

 

 

↑↓ 

↑↓ 

↑↓ 

↑↓ 

↑↓ 

↑↓ ↑↓ ↑↓ 

↑↓ ↑↓ 

  s          p 

 

 

 

 

   4 

 

3 

 

2 

 

1 

https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B8%D0%B4_%D0%BA%D0%B0%D0%BB%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%88%D0%BE%D1%84%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B8%D0%B4_%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D1%88%D0%BE%D1%84%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B8%D0%B4_%D0%BA%D0%B0%D0%BB%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82_%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%B0%D1%82_%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%B0%D1%82_%D0%BA%D0%B0%D0%BB%D1%8C%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%B0%D1%82_%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%8F
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agz. mdgomareobaSi kalciumis gare savalento 

Sreze, magniumis msgavsad, Cndeba 2 gauwyvilebeli 

eleqtroni, amitom misi Jangvis xarisxi naerTebSi 

mudmivad +2-is tolia. 

 

 

 

 

 

cnobilia magniumis 25 izotopi, romelTagan 

stabiluria 40Ca, 42Ca, 43Ca, 44Cada 46Ca. 

kalciumi bunebaSi gavrcelebuli elementia, 

gvxvdeba mxolod naerTebis saxiT, romelTagan yve-

laze mniSvnelovania: CaCO3  – kirqva, carci da mar-

marilo; CaSO4∙2H2O – TabaSiri:  Ca3(PO4)2 – fosfo-

ritebi da apatitebi. Sedis Zvlis SemadgenlobaSi. 

kalciumis marilebs gaxsnil mdgomareobaSi Seicavs 

niadagi da bunebrivi wylebi. 

kalciumi movercxlisfro-TeTri sakmaod plas-

tikuri, msubuqi metalia. 

bunebrivi wyali Seicavs Ca-isa da Mg-is sxva-

dasxva marilebs gaxsnil mdgomareobaSi. Tu isini 

mniSvnelovani raodenobiTaa wyalSi aseT wyals 

xisti wyali ewodeba, Tu mcire raodenobiT – rbili 

↑ 4 

↑   

s          p 
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wyali. wylis sixiste orgvaria: droebiTi, anu kar-

bonatuli da mudmivi anu arakarbonatuli. orive 

erTad Seadgens wylis saerToOsixistes. wylis 

droebiT sixistes ganapirobebs Ca-isa da Mg-is hid-

rokarbonatebis arseboba, mudmiv sixistes ki – maTi 

sulfatebi, qloridebi da sxva. 

wylis sixistes zomaven Ca-isa da Mg-is ione-

bis miligramekvivalentebis ricxviT erT litr 

wyalSi. 

sixiste=

2 2

.
20 12

Ca Mg    
   

  
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cda 1. magniumis hidroqsidis miReba 

 

mowyobiloba da reaqtivebi: sinjara, 2N nat-

riumis hidroqsidi (NaOH), magniumis marili, 2N 

marilmJava (HCl), 2N amoniumis qloridi (NH4Cl). 

cdis msvleloba: sinjaraSi CaasxiT 1-2 ml 2N 

natriumis hidroqsidi da daamateT imave raodenobis 

magniumis marili, miiReba magniumis hidroqsidis 

TeTri feris naleqi. naleqi gaanawileT sam sinja-

raSi. pirvels daamateT wveTobiT 2N marilmJava, 

meore sinjaras daamateT 2N amoniumis qloridis 

xsnari, xolo mesames – natriumis tute. 

aRwereT Catarebuli cda, dawereT Sesabamisi 

reaqciebi. gaakeTeT daskvna mimdinare movlenebze. 

 

cda 2. magniumis fuZe marilis miReba 

 

mowyobiloba da reaqtivebi: sinjarebi, magniu-

mis sulfati (MgSO4), amoniumis qloridi (NH4Cl), 

soda (Na2CO3). 

cdis msvleloba: sinjaraSi CaasxiT magniumis 

sulfatis xsnari, daamateT sodis xsnari. warmoiqm-

neba TeTri feris naleqi Mg2(OH)2CO3. miRebul na-
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leqs daamateT amoniumis qloridi, daakvirdiT 

naleqis gaxsnas. 

dawereT Sesabamisi reaqciis tolobebi.  

 

cda 3. metaluri magniumis Tvisebebi 

 

mowyobiloba da reaqtivebi: sinjarebi, magniu-

mis natexebi, konc. da ganz. marilmJava (HCl), azot-

mJava (HNO3), gogirdmJava(H2SO4). 

cdis msvleloba: sinjarebSi moaTavseT mag-

niumis natexebi da daumateT jer konc. marilmJava, 

azotmJava, gogirdmJava, Semdeg – ganz. mJavebi. 

dawereT Sesabamisi reaqciis tolobebi.  

 

cda 4. wylis droebiTi sixistis gansazRvra 

 

mowyobiloba da reaqtivebi: konusuri kolba, 

biureti, cilindri, meTilnarinji, 0,1 N marilmJava 

(HCl). 

cdis msvleloba: konusur kolbaSi CaasxiT 

100 ml saanalizo wyali, daamateT 2-3 wveTi meTil-

narinji. xsnari gatitreT 0,1 N marilmJavaTi yviT-

lidan narinjisfer-vardisfer Seferilobamde. gan-

sazRvreT daxarjuli marilmJavas raodenoba. 
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Sedegebi SeitaneT cxrilSi. 

 

# 
wylis 

moculoba, 
V(H2O), ml 

HCl-is 
moculoba, 
V(HCl), ml 

HCl-is saS. 
moculoba, 

VsaS.(HCl), ml 

HCl-is 
normaloba, 

СN(HCl), 
mol/l 

     

     

 

gamoTvaleT droebiTi sixiste 

 

droebiTi sixiste=
 

N

2

C (HCl) V (HCl)
100.

V H O


saS.  
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laboratoriuli samuSao # 4 

III jgufis mTavari qvejgufi 

 

III jgufis mTavari qvejgufis elementebia B, 

Al, Ga, In, Tl. isini miekuTvnebian p elementebis ojaxs. 

maT urTierTmsgavsebas ganapirobebs savalento Sris 

erTnairi konfiguracia ns
2
np

1
. iseve rogorc nebis-

mieri mTavari qvejgufis zRvrebSi, aqac, zevidan 

qveviT rigobrivi nomris zrdasTan erTad, ioniza-

ciis energia TandaTanobiT mcirdeba (ionis radiusi 

izrdeba), rac ganapirobebs metaluri Tvisebebis 

TandaTanobiT gaZlierebas. am jgufis elementebidan 

bori arametalia, alumini da galiumi amfoteruli 

Tvisebisaa, magram maTSi metaluri Tvisebebi ufro 

mkveTradaa gamoxatuli. 

gare savalento Sreze aqvT 3 eleqtroni. 

naerTebSi amJRavneben +3 Jangvis xarisxs.  

am qvejgufis elementebi warmoqmnian mxolod 

kovalenturi tipis naerTebs, R2O3 tipis oqsidebs da 

R(OH)3 tipis hidroqsidebs. 
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alumini, bori 

 

III jgufis mTavari qvejgufis mniSvnelovani 

elementebia bori da alumini. 

alumini (Al) perioduli sistemis mesame perio-

dis elementia, rigobrivi nomeria 13, atomuri masaa 

26,9815 (27). 

misi eleqtronuli formulaa 13Al   1s
2
2s

2
2p

6
3s

2
3p

1 

 

 

 

 

 

 

 

 

 

 

alumini movercxlisfro TeTri feris msubuqi, 

meqanikurad mtkice, Wedadi, plastikuri, welvadi meta-

lia, eleqtrobis kargi gamtaria. bunebrivi alumini 

Sedgeba erTi stabiluri izotopisagan 27Al (100%), 

arsebobs arastabiluri izotopebic 26Al, 28Al, 29Al. 

↑↓ 

 
↑↓ 

 
↑↓ 

 

↑ 

 
↑↓ 

 

 

 
↑↓ 

 

↑↓ 

 

 

 

3 
 

2 
 

1 
 

s        p 

 

 

 

↑ 

 

↑ 

 ↑ 

 

3 
 
 
 
 

 

  s        p 
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alumini bunebaSi farTod gavrcelebuli ele-

mentia, misi naerTebidn aRsaniSnavia – alumosili-

katebi, bioqsitebi, krioliti.  

bori (B) perioduli sistemis meore periodis 

elementia, rigobrivi nomeria 5, atomuri masaa 10,811 

(11).  

misi eleqtronuli formulaa 5B   1s
2
2s

2
2p

1 

 

 

 

 

bori ufero, ruxi, wiTeli kristaluri an 

muqi amorfuli nivTierebaa. bunebrivi bori ori sta-

biluri izotopisagan Sedgeba B10

5  da B11

5 . elementa-

ruli bori bunebaSi ar gvxvdeba, gavrcelebulia 

borosilikatebisa da boratebis saxiT, izomorfuli 

minarevebis saxiT Sedis amofrqveuli danaleqi qane-

bis mineralebSi. bori aris navTobsa da zRvis wyal-

Si, marilian tbebSi, cxel wyaroebSi. bori mniSvne-

lovani mikroelementia, romelic aucilebelia 

mcenareebis normaluri ganviTarebisaTvis.  

marTalia bori III jgufis elementia, magram 

TvisebebiT ufro emsgavseba ara am jgufis sxva 

elementebs, aramed IV jgufis elements – sili-

↑↓ 

 
↑↓ 

 

↑ 

 

 

 

 

 

  s        p 

 2 
 
1 
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ciums. bors arametaluri Tvisebebi aqvs. nakleb 

reaqciisunariania, oTaxis temperaturaze urTierT-

qmedebs mxolod ftorTan, haerze ar iJangeba. 

 

cda 1. bormJavas aRmoCena 

 

mowyobiloba da reaqtivebi: faifuris jami, 

spirti, bormJavas (H3BO3) najeri xsnari. 

cdis msvleloba: faifuris jamSi dawviT 

spirti, is iwvis TiTqmis ufero aliT. roca wva 

damTavrdeba imave jamSi daamateT 5 ml spirti da 

bormJavas (H3BO3) najeri xsnari dawviT. daakvirdiT 

alis Seferilobas. 

 

cda 2. orTobormJavas miReba 

 

mowyobiloba da reaqtivebi: sinjara, konc. 

gogirdmJava, natriumis boratis (Na2B4O7)-is najeri 

xsnari. 

cdis msvleloba: sinjaraSi CaasxiT 5-6 wveTi 

Na2B4O7-is najeri xsnari da gaacxeleT, daamateT 2-3 

wveTi konc. gogirdmJava. gamoiyofa orTobormJavas 

kristalebi. 

dawereT reaqciis toloba, gaiTvaliswineT, rom 

reaqciaSi monawileobs wyali. 
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cda 3. aluminis urTierTqmedeba mJavebTan  

 

mowyobiloba da reaqtivebi: sinjarebi, alumi-

nis patara naWrebi, konc. da ganz. marilmJava (HCl). 

cdis msvleloba: or sinjaraSi moaTavseT 

aluminis patara naWrebi. erTs daumateT 5-6 wveTi 

2N marilmJava, xolo meores – igive raodenobiT 

konc. marilmJava (ρ=1,19 g/sm3). daakvirdiT rogor 

mimdinareobs reaqcia ganz. da konc. marilmJavasTan. 

romeli gazi gamoiyofa. 

dawereT Sesabamisi reaqciebis tolobebi.  

 

cda 4. aluminis hidroqsidis miReba da misi 

Tvisebebi  

 

mowyobiloba da reaqtivebi: sinjarebi, alu-

minis patara naWrebi, konc. da ganz. marilmJava (HCl). 

natriumis tute (NaOH). 

cdis msvleloba: or sinjaraSi CaasxiT 2-3 

wveTi aluminis marilis xsnari da daumateT 2-3 

wveTi 2N natriumis tute naleqis warmoqmnamde. miRe-

bul naleqs erT sinjaraSi daumateT 3-5 wveTi 2N 

marilmJava, xolo meores 2N natriumis tute. 

daakvirdiT cdis mimdinareobas.  

dawereT Sesabamisi reaqciebis tolobebi.  
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laboratoriuli samuSao # 5 

IV jgufis mTavari qvejgufis elementebi 

 

IV jgufis mTavari qvejgufis elementebia C, 

Si, Ge, Sn da Pb. isini p elementebia. maT urTierT-

msgavsebas ganapirobebs savalento Sris erTnairi 

konfiguracia ns
2
np

2
, sadac 2 p eleqtroni gauwyvile-

belia (norm. mdgomareoba). agznebul mdgomareobaSi 

maT uCndebaT kidev ori gauwyvilebeli eleqtroni 

(ns
1
np

3
) 

 

 

 

norm. mdgomareoba               agz. mdgomareoba 

 

am jgufis elementebis Jangvis xarisxi naer-

TebSi cvalebadia +2,+4, _4 (hidridebSi RH4). 

iseve rogorc nebismier mTavar qvejgufSi, 

zevidan qveviT rigobrivi nomris zrdasTan erTad, 

atomis radiusis zrdis gamo, eleqtrouaryofiToba 

mcirdeba, arametaluri Tvisebebi sustdeba. naxSir-

badis qvejgufis elementebi warmoqmnian erTnairi 

RO2 tipis umaRles oqsidebs da RH4  tipis wyalbad-

naerTebs.  

↓↑ 

 

↑ ↑  

s        p 

↑ 
↑ ↑ ↑ 

s        p 
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naxSirbadi, siliciumi 

 

am jgufis elementebidan naxSirbadi da sili-

ciumi arametalebia, danarCeni ki amfoterulia, yve-

laze Zlieri metaluri Tvisebebi mJRavndeba tyviaSi. 

naxSirbadi (C) perioduli sistemis meore peri-

odis elementia, rigobrivi nomeria 6, atomuri masaa 

12,01115 (12). 

misi eleqtronuli formulaa 12

6 С    1s
2
2s

2
2p

2
. 

bunebrivi naxSirbadi Sedgeba ori stabiluri 

– 12С (98,93 %),13С (1,07 %) da erTi radiaqtiuli 14С 

izotopisagan. 

Tavisufal mdgomareobaSi naxSirbadi gvxvdeba 

xis naxSiris, almasis da grafitis saxiT (alotro-

piuli saxesxvaobebi. alotropia gamowveulia kris-

taluri meseris gansxvavebuli aRnagobiT). almasi 

gamWvirvale kristaluri nivTierebaa, bunebriv 

nivTierebebs Soris yvelaze magaria, cudad atarebs 

siTbos da eleqtrobas. maRal temperaturaze iwvis 

CO2-is warmoqmniT. grafiti muqi ruxi feris 

metaluri bzinvarebis rbili nivTierebaa, kargad 

atarebs dens. JangbadSi wvisas naxSirbadi warmoq-

mnis dioqsid CO2-sa  da monooqsids CO-s. 
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naerTebidan ZiriTadad gvxvdeba kalciumisa 

da magniumis karbonatebis saxiT (carci, kirqva, mar-

marilo). naxSirbadi cxoveluri da mcenareuli 

organizmebis aucilebeli Semadgeneli nawilia. 

siliciumi (Si) perioduli sistemis mesame peri-

odis elementia, misi rigobrivi nomeria 14, atomuri 

masaa 28,086 (28). 

misi eleqtronuli formulaa 14Si   1s
2
2s

2
2p

6
3s

2
3p

2
. 

arsebobs siliciumis sami stabiluri izotopi 

28Si (92,27%), 29
Si (4,68%) da 30

Si (3,05%). 

siliciumi bunebaSi gvxvdeba mxolod naerTe-

bis saxiT. ZiriTadi naerTebia: kaJi, kvarci, mTis 

broli, silikatebi da alumosilikatebi. 

kristaluri siliciumi ruxi feris, myari, 

Zalian magari da myife nivTierebaa, mcired atarebs 

eleqtrul dens. saerTod, fizikuri TvisebebiT 

Zalian waagavs metalebs. 

naxSirbadi da siliciumi ar urTierTqmedeben 

ganz. marilmJavasTan da gogirdmJavasTan, konc. 

azotmJavasTan am jgufis yvela martivi nivTiereba 

iJangeba. 
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cda 1. naxSirmJavas miReba 

 

mowyobiloba da reaqtivebi: sinjara gazgamyv-

ni miliT, qimiuri Wiqa, sacobi, sawveTi Zabri, 

pinceti, Stativi, kalciumis karbonati (CaCO3), 

lakmusis xsnari. 

cdis msvleloba: gazgamyvan milian sinjaraSi 

moaTavseT kalciumis karbonati, dauceT sacobi saw-

veTi ZabriT. sinjara daamagreT Stativze. gazgam-

yvani mili CauSviT WiqaSi, romelSic Casxmulia lak-

musis xsnari. daakvirdiT WiqaSi feris cvlilebas. 

daakvirdiT cdis mimdinareobas. dawereT 

Sesabamisi reaqciis tolobebi. 

 

cda 2. azotmJavas urTierTqmedeba naxSirTan 

 

mowyobiloba da reaqtivebi: qimiuri Wiqa, xis 

kvari, azotmJava (HNO3).  

cdis msvleloba: qimiur WiqaSi CaasxiT azot-

mJava. aiReT xis kvari da dawviT. wkiris boloze 

warmoiqmneba naxSiris ferfli. kvari CauSviT WiqaSi, 

SeimCneva naxSiris mkveTri wva da azotis dioqsidis 

mZafri orTqlis warmoqmna.  

aRwereT cdis msvleloba da dawereT Sesaba-

misi reaqciis toloba. 
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cda 3. naxSirbadis orJangis miReba 

 

mowyobiloba da reaqtivebi: qimiuri Wiqa, 

sacobi gazgamyvani miliT, konc. marilmJava (HCl), 

marmarilos natexebi, kiriani wyali. 

cdis msvleloba: kolbaSi CaagdeT marmari-

los patara natexi, daamateT ramdenime wveTi wyali 

da konc. marilmJava. swrafad daaxureT sacobi 

gazgamyvani miliT. milis bolo CauSviT WiqaSi 

romelSic Casxmulia kiriani wyali. 

aRwereT cdis msvleloba da dawereT Sesaba-

misi reaqciis toloba. 

 

cda 4. zogierTi mcired xsnadi naxSirmJava              

marilis miReba 

 

mowyobiloba da reaqtivebi: qimiuri Wiqa, so-

dis xsnari (Na2CO3), bariumisa da vercxlis marilebi.  

cdis msvleloba: aiReT ori Wiqa CaasxiT 3-4 

wveTi sodis xsnari. erT sinjaras daamateT 3-4 wve-

Ti bariumis marili, xolo meores – vercxlis 

marili. aRniSneT naleqebis warmoqmna da maTi Sefe-

riloba. 

aRwereT Catarebuli samuSao da SemCneuli 

movlenebi. dawereT Sesabamisi reaqciis tolobebi. 
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cda 5. siliciummJavas mcired xsnadi marilis miReba 

 

mowyobiloba da reaqtivebi: sinjarebi, kal-

ciumis qloridi (CaCl2), kobaltis nitrati (Co(NO3)2), 

tyviis nitrati (Pb(NO3)2), spilenZis sulfati (CuSO4),  

natriumis silikati (Na2SiO3). 

cdis msvleloba: aiReT oTxi sinjara da Caas-

xiT Semdegi marilebis xsnarebi; I – kalciumis qlo-

ridi, II – kobaltis nitrati, III – tyviis nitrati,  

IV – spilenZis sulfati. TiToeul sinjaras daama-

teT 2-3 wveTi natriumis silikati. aRniSneT war-

moqmnili naleqebis feri. 

dawereT Sesabamisi reaqciis tolobebi. 

 

cda 6. natriumis silikatis hidrolizi 

 

mowyobiloba da reaqtivebi: sinjara, natriu-

mis silikati (Na2SiO3), fenolftaleini.  

cdis msvleloba: sinjaraSi CaasxiT 3-5 wveTi 

natriumis silikati da erTi wveTi fenolftaleini. 

daakvirdiT Seferilobis cvlilebas.  

dawereT Sesabamisi reaqciis tolobebi. 

 

 

 

 



46 
 

laboratoriuli samuSao # 6 

Vjgufis mTavari qvejgufi 

 

V jgufis mTavari qvejgufis elementebia N, P, 

As, Sb, B, warmoadgenen p elementebs. maT msgavsebas 

ganapirobebs savalento Sris erTnairi konfigu-

racia ns
2
np

3
. isini warmoqmnian RH3 tipis wyalbad-

naerTebs da R2O5 tipis umaRles oqsidebs. am 

qvejgufis elementebis Jangvis xarisxi cvalebadia 

da icvleba _3-dan +5-mde. 

azoti bunebaSi ZiriTadad gvxvdeba Tavisufa-

li saxiT, igi Seadgens haeris daaxloebiT 78%-s. 

ufero, usuno gazia, wyalSi mcired xsnadi. 

am qvejgufis pirveli warmomadgenelia azoti. 

misi eleqtronuli konfiguraciaa 1S
2
2S

2
2p

3 

 

 

 

 

 

 

oratomiani molekulaa, atomebi erTmaneTTan 

dakavSirebulia sammagi bmiT, amitom axasiaTebs 

maRali mdgradoba. 

  

  

      2 

 

  1 

s          p 
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bunebrivi azoti Sedgeba ori mdgradi izoto-

pisagan 14
N  (99,635%) da 15

N  (0, 365%). dedamiwaze misi 

Semcveloba Seadgens 0,03%-s. samrewvelo mniSvne-

lobis mineralebidan cnobilia Ciles NaNO3 da 

indoeTis KNO3 gvarjila. 

azoti warmoadgens aucilebel elements yve-

la cocxali organizmisaTvis. igi naerTebis saxiT 

Sedis cilebis, aminomJavebis, nukleinismJavebis da 

sxvaTa SemadgenlobaSi. sicocxlisaTvis aucilebe-

li elementia. radganac cilis gareSe ar arsebobs 

sicocxle, amdenad gasagebia ramdenad mniSvne-

lovania am elementis roli cocxali bunebisaTvis. 

mosavlis aRebasTan erTad niadagSi azotis 

Semcveloba klebulobs da saWiro xdeba misi Sev-

seba, rasac xelovnurad azotSemcveli sasuqebis 

SetaniT aRweven. azotSemcveli sasuqebi 3 jgufad 

iyofa: 

1. mineraluri sasuqebi – gvarjilebi, amoniu-

mis marilebi, Txevadi amiaki; 

2. organuli sasuqebi – nakeli da sxv.; 

3. mwvane sasuqebi. 
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cda 1. azotis miReba amoniumis nitritis daSliT 

 

mowyobiloba da reaqtivebi: viurcis kolba, 

Stativi, spirtqura, cilindri, sawveTi Zabri, amo-

niumis qloridis xsnari (NH4Cl), natriumis nitriti 

(NaNO2). 

cdis msvleloba: viurcis kolba daamagreT 

Stativze, CaasxiT amoniumis qloridis xsnari, 

daaxureT sacobi sawveTi ZabriT da CaasxiT natriu-

mis nitriti. kolba moaTavseT azbestis badeze. 

viurcis kolbis gazgamyvani mili SeaerTeT wylis 

abazanasTan, romelSic moTavsebulia gadmotria-

lebuli wyliani cilindri. sawveTi Zabridan 

daumateT natriumis nitriti. kolba gaacxeleT 

spirtquris alze. am dros warmoiqmneba amoniumis 

nitriti, romelic gacxelebisas iSleba azotisa da 

wylis warmoqmniT. airi SeagroveT cilindrSi, 

SeitaneT anTebuli kvari, igi Caqreba. cilindri 

datoveT Riad raRac drois ganmavlobaSi da kvlav 

SeitaneT anTebuli kvari, kvari ganagrZobs wvas.   

NaNO2 + NH4Cl = NaCl + NH4NO2 

NH4NO2 = N2 + 2H2O. 
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cda 2. amiakis miReba da Tvisebebi 

 

mowyobiloba da reaqtivebi: sinjara, minis 

wkiri, indikatoris qaRaldi, amoniumis qloridi 

(NH4Cl), kalciumis hidroqsidi (Ca(OH)2), konc. maril-

mJava (HCl). 

cdis msvleloba: mSral sinjarSi moaTavseT 

0,5 g amoniumis qloridis da kalciumis hidroqsidis 

(1:2) kargad Sereuli narevi. sinjara gaaxureT. 

SeimCneva gamoyofili amiakis suni. sinjaris Tavze 

moaTavseT wyalSi dasvelebuli indikatoris qaRal-

di. daakvirdiT ra xdeba. 

minis wkiri daasveleT konc. marilmJavaSi  da 

miitaneT sinjarasTan da daakvirdiT cdis mimdina-

reobas. 

dawereT amoniumis qloridisa da kalciumis 

hidroqsidis urTierTqmedebis reaqciis toloba. 

axseniT amiakis wyalxsnars ratom aqvs tute  are. 

dawereT amiaksa da marilmJavas Soris urTierTqme-

debis reaqcia. 
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cda 3. amiakis aRmdgeni Tviseba 

 

mowyobiloba da reaqtivebi: sinjara, spirt-

qura, amiakis konc. wyalxsnari (NH4OH), kaliumis 

permanganati KMnO4. 

cdis msvleloba: sinjaraSi CaasxiT mcire 

raodenobiT kaliumis permanganatis xsnari da 

daamateT ramdenime wveTi amiakis konc. wyalxsnari. 

narevi gaaxureT spirtquris alze da daakvirdiT 

permanganatis feris cvlilebas.  

dawereT Sesabamisi reaqciis toloba. 

 

 

cda 4. amoniumis ionis aRmoCena 

 

mowyobiloba da reaqtivebi: sinjara, spirt-

qura, lakmusis qaRaldi, amoniumis qloridis xsnari 

(NH4Cl),  natriumis tutis konc. wyalxsnari (NaOH). 

cdis msvleloba: sinjaraSi CaasxiT amoniumis 

qloridis xsnari da daamateT natriumis tutis 

konc. wyalxsnari. narevi gaaxureT spirtquris alze 

aduRebamde. amoniumis qloridze tutis damatebiT, 

gamoiyofa amoniumis tute, romelic aramdgradia da 

gacxelebisas iSleba amiakad da wylad. amiakis ga-
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moyofa SeimCneva mkveTri damaxasiaTebeli suniT. 

sinjarasTan miitaneT sveli lakmusis qaRaldi.  

ras amCnevT? dawereT Sesabamisi reaqciis 

toloba. 

 

cda 5. TuTiaze konc. azotmJavas moqmedeba 

 

mowyobiloba da reaqtivebi: sinjara, TuTiis  

naWeri (Zn), konc. azotmJava (HNO3). 

cdis msvleloba: sinjarSi moaTavseT TuTiis 

patara naWeri. daamateT konc. azotmJavas ramdenime 

wveTi. Seferilobis mixedviT gansazRvreT gamoyofi-

li airi. 

dawereT TuTiis konc. azotmJavasTan urTier-

Tqmedebis reaqciis toloba.   

 

cda 6. TuTiaze Zlier ganz. azotmJavas moqmedeba 

 

mowyobiloba da reaqtivebi: sinjara, TuTiis  

naWeri, ganz. azotmJava (HNO3), natriumis hidroqsidi 

(NaOH). 

cdis msvleloba: sinjarSi moaTavseT TuTiis 

patara naWeri. daamateT Zlier ganz. azotmJavas ram-

denime wveTi. xsnari SeanjRrieT ramdenime wuTis 
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ganmavlobaSi da daumateT natriumis hidroqsidis 

xsnari. aRniSneT warmoqmnili damaxasaTebeli suni 

(romeli airia?).  

SeadgineT TuTiis Zlier ganz. azotmJavasTan 

urTierTqmedebis reaqciis toloba. gaiTvaliswineT, 

rom reaqciis produqtebia amoniumisa da TuTiis 

nitrati. 

 

cda 7. azotovani mJavas miReba da daSla 

 

mowyobiloba da reaqtivebi: sinjara, 2N H2SO4-

is xsnari, NaNO2-is an KNO2-is najeri xsnarebi. 

cdis msvleloba: natriumis an kaliumis nit-

ritis najeri xsnaris 4-5 wveTs daumateT 1-2 wveTi 

2N gogirdmJavas xsnari. aRniSneT cisferi Sefe-

rilobis azotovani anhidridis miReba. axseniT mura 

feris gazis gamoyofis mizezi. 

dawereT reaqciaTa tolobebi:  

kaliumis an natriumis nitritis gogirdmJavas-

Tan urTierTqmedeba;  

azotovani mJavas daSla; 

azotovani anhidridis daSla. 
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cda 8. nitriti, rogorc mJangavi 

 

mowyobiloba da reaqtivebi: sinjara, kaliumis 

iodidis xsnari (KI), natriumis nitriti (NaNO2), 

gogirdmJava (H2SO4), saxamebeli. 

cdis msvleloba: sinjaraSi CaasxiT kaliumis 

iodidis xsnari, daamateT gogirdmJavas da natriu-

mis nitritis ramdenime wveTi. daakvirdiT Tavisu-

fali iodis gamoyofas, romelic SeimCneva saxameb-

lis damatebisas lurji Seferilobis warmoqmniT. 

SeadgineT reaqciis toloba, gaiTvaliswineT, 

rom natriumis nitriti aRdgeba azotis (II) oqsida-

mde. 

 

cda 9. nitriti, rogorc aRmdgeni 

 

mowyobiloba da reaqtivebi: sinjara, kaliumis 

permanganatis xsnari (KMnO4), kaliumis nitriti 

(KNO2), gogirdmJava (H2SO4). 

cdis msvleloba: sinjaraSi CaasxiT mcire 

raodenobiT kaliumis permanganatis xsnari, daama-

teT ramdenime wveTi gogirdmJava da kaliumis nit-

ritis xsnari. aRniSneT feris cvlileba. 

SeadgineT reaqciis toloba, gaiTvaliswineT, 

kaliumis permanganati gadadis manganumis (II) sul-

fatSi, xolo natriumis nitriti – natriumis nit-

ratSi. 
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laboratoriuli samuSao # 7 

fosfori 

 

fosfori (P) perioduli sistemis mesame perio-

dis elementia, rigobrivi nomeria 15, atomuri masaa 

30,974 (31). 

misi eleqtronuli formulaa  15P  1s
2
2s

2
2p

6
3s

2
3p

3
. 

 

 

 

norm. mdg. 

 

 

 

 

agz. mdg. 

 

fosfori bunebaSi metad gavrcelebuli ele-

mentia. bunebaSi fosfori gvxvdeba mxolod naerTe-

bis saxiT. aRsaniSnavia fosforitebi da apatitebi, 

romelTa mTavari Semadgeneli nawilia Ca3(PO4)2. 

msoflioSi udidesi sabadoebi aris kolis naxevar-

kunZulze.  

s          p 

 

 

 

 

↓↑ 

 

↑ ↑ ↑ 

3 

↑ 
↑ ↑ ↑ 

↑     

s            p                              d 

 

 

 

 
3 
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naerTebSi fosfori amJRavnebs iseTive Jangvis 

xarisxs, rogorc azoti (-3-dan +5-mde), magram 

uaryofiTi xarisxi naklebad damaxasiaTebelia. 

fosforis ramdenime izotopebidan stabilu-

ria erTi izotopi 31P. 

cnobilia fosforis ramdenime alotropiuli 

saxesxvaoba, romelTagan mniSvnelovania TeTri, wiTe-

li da Savi fosfori. maT individualurobas ganapi-

robebs kristaluri gisosis gansxvavebuli aRnagoba. 

TeTri fosfori warmoadgens cvilisfer 

nivTierebas, wyalSi Zalian cudad ixsneba, kargad 

ixsneba gogirdnaxSirbadSi (CS2), advilad iwvis, 

oTaxis temperaturaze xdeba misi TviTaaleba da 

warmoiqmneba TeTri boli P2O5-is warmoqmnis gamo. 

sibneleSi anaTebs, Zlieri sawamlavia. sinaTleze an 

uhaerod susti gaxurebiT, TandaTan gardaiqmneba 

fosforis wiTel modifikaciad.  

wiTeli fosfori mura wiTeli feris fxvni-

lia. arc wyalSi ixsneba da arc gogirdnaxSirbadSi. 

misi reaqciisunarianoba mkveTrad ufro naklebia, 

vidre TeTri fosforis, mxolod maRal temperatu-

raze iwvis, sibneleSi ar anaTebs, ar aris sawamlavi. 

uhaerod Zlieri gaxurebisas wiTeli fosfori 

orTqldeba. misi kondensaciis dros wiTeli 

fosforis nacvlad TeTri fosfori miiReba. 
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Savi fosfori miiReba TeTri fosforis 

gacxelebiT 200-250o
C maRali wnevis pirobebSi. Savi 

fosfori – naxevargamtaria. 

fosfori kaliumTan da azotTan erTad is 

elementia, romlis gareSe sicocxle ar SeiZleba. 

fosfori gansakuTrebiT esaWiroeba mcenareebs nor-

maluri zrda-ganviTarebisaTvis. mosavlis aRebasTan 

dakavSirebiT niadagSi fosforis Semcveloba klebu-

lobs da mosvlianoba mcirdeba, amitom saWiro xde-

ba niadagSi fosforSemcveli sasuqebis Setana, ro-

melTaganac aRsaniSnavia:  

fosforituli fqvili – СаF (РО4)3 + СаОН 

(РO4)3 + СаСО3. igi warmoadgens wvrilad dafqvil 

fosforitebs da apatitebs, wyalSi uxsnadia, gamoi-

yeneba mxolod mJava niadagebSi. misi upiratesobaa 

dabali fasi da ekologiuri uvnebloba.  

martivi superfosfati Ca(H2PO4)2∙H2O + 2CaSO4 – 

Seicavs 50% kalciumis sulfats, romelic gamousa-

degaria, magram erT-erTi gavrcelebuli sasuqia, 

radganac advilad SesaTvisebelia nebismieri mcena-

risaTvis da iafia.  

ormagi superfosfati Ca(H2PO4)2∙H2O – Sedgeni-

lobiT martivi superfosfatis msgavsia, magram 

masSi sakvebi elementi meti raodenobiTaa, ar Sei-

cavs balasts. precipitati СаНРO 4 ∙2Н2O – erT-erTi 
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mniSvnelovani fosforSemcveli sasuqia, gamoiyeneba 

nebismier niadagSi nebismieri kulturisaTvis. kombi-

nirebul sasuqebidan aRsaniSnavia amofosi NH4H2PO4 

da diamofosi (NH4)2HPO4. 

saerTod, fosforSemcveli sasuqebis Rirebu-

leba ganisazRvreba ara fosforis mixdviT, aramed 

P2O5-is procentuli Semcvelobis mixedviT. 

 

cda 1. wiTeli fosforis gardaqmna TeTr fosforad 

 

mowyobiloba da reaqtivebi: sinjara, Stativi, 

spirtqura, wiTeli fosfori. 

cdis msvleloba: mSral sinjaraSi moaTavseT 

wiTeli fosforis ramdenime marcvali da sinjaras 

mWidrod dauceT bamba. sinjara daamagreT Stativze 

odnav daxril mdgomareobaSi da frTxilad gaaxu-

reT spirtquris alze, ise, rom fosfori TandaTa-

nobiT gadavides orTqlis mdgomareobaSi. daakvir-

diT sinjaris civ kedelze gamoyofil nivTierebas. 

dawereT fosforis wvis reaqciebi P2O3-is da 

P2O5-is warmoqmniT. 
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cda 2. kalciumis fosfatis miReba 

 

mowyobiloba da reaqtivebi: sinjarebi, kal-

ciumis qloridi (CaCl2), natriumis dihidrofosfatis 

NaH2PO4, natriumis hidrofosfatisa (Na2HPO4) da 

natriumis fosfatis (Na3PO4) xsnarebi. 

cdis msvleloba: sam sinjaraSi CaasxiT 1-2 ml 

kalciumis qloridi xsnari da daamateT 0,5 ml nat-

riumis dihidrofosfatis, natriumis hidrofosfatis 

da natriumis fosfatis xsnarebi. aRniSneT nale-

qebis warmoqmnis intensivoba da maTi feri. yvela 

naleqi gayaviT or nawilad da daakvirdiT maT 

urTierTqmedebas marilmJavasTan da ZmarmJavasTan. 

SeadgineT Sesabamisi reaqciis toloba. 

 

cda 3. kalciumis fosfatis miReba 

 

mowyobiloba da reaqtivebi: sinjara, ganz. 

fosformJava (H3PO4), kalciumis tutis (Ca(OH)2  gamW-

virvale xsnari. 

cdis msvleloba: sinjaraSi CaasxiT 1-2 ml 

ganz. fosformJava da TandaTanobiT daumateT kal-

ciumis tutis gamWvirvale xsnari, vidre ar Sewydeba 
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naleqis warmoqmna, warmoiqmneba TeTri feris 

naleqi. 

dawereT reaqciis toloba. 

 

cda 4. 3
4PO ionis aRmoCena 

 

mowyobiloba da reaqtivebi: sinjara, natriu-

mis dihidrofosfati (NaH2PO4), vercxlis nitrati 

(AgNO3), azotmJava (HNO3). 

cdis msvleloba: sinjaraSi CaasxiT 0,5 – 1 ml 

natriumis dihidrofosfati da daamateT ramdenime 

wveTi vercxlis nitrati. aRniSneT warmoqnili nale-

qis feri. SeamowmeT naleqis xsnadoba azotmJavaSi. 

dawereT Sesabamisi reaqciis toloba. 
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laboratoriuli samuSao # 8 

VI jgufis mTavari qvejgufi 

 

VI jgufis mTavari qvejgufis elementebia (S, 

O, Se, Te, Po) maT xalkogenebi ewodeba. maT urTierT-

msgavsebas ganapirobebs savalento Sris erTnairi 

konfiguracia ns
2
np

4
, miekuTvnebian p elementebs. 

warmoqmnian erTnairi H2R tipis wyalbadnaerTebs da 

RO3 tipis umaRles JangbadnaerTebs. ZiriTadad kova-

lentur naerTebs warmoqmnian, romlebSic maTi 

Jangvis xarisxi cvalebadia. 

Jangbadi (O) perioduli sistemis meore 

periodis elementia. rigobrivi nomeria 8, atomuri 

masaa 15,9994 (16). misi eleqtronuli formulaa                   

8O  1s
2
2s

2
2p

4
. 

 

 

 

Jangbadis atomis valentoba yovelTvis 2-is 

tolia, riTac gansxvavdeba sxva xalkogenebisagan, 

Jangvis xarisxi ki yovelTvis -2-is tolia, gamonak-

lisia zeJangebi da diftoridi 2

2-1

22 FO;OH  . Jangba-

di (3,44) ftoris (3,98) Semdeg yvelaze eleqtro-

uaryofiTi elementia. igi bunebaSi  yvelaze 

↓↑ 

 

↓↑ 

 

↓ 

 

↓ 

 

s          p 

 

 

 

 

2          

p 
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gavrcelebuli elementia. Tavisufali saxiT Sedis 

haeris SemadgenlobaSi (daaxl. 21%). 

bunebrivi Jangbadi sami mdgradi izotopis 

narevs warmoadgens OO;O; 18

8

17

8

16

8 . ufero, usuno da 

ugemo gazia, wyalSi mcired ixsneba. Jangbadi auci-

lebelia iseTi sasicocxlo procesisaTvis, rogori-

caa sunTqva. misi alotropiuli saxesxvaobaa ozoni, 

romlis molekulaSi 3 atomi Jangbadia. 

gogirdi (S) perioduli sistemis mesame 

periodis elementia. rigobrivi nomeria 16, atomuri 

masaa 32,064 (32). misi eleqtronuli formulaa                   

16S  1s
2
2s

2
2p

6
3s

2
3p

4 
. 

 

 

 

 

norm. mdg. 

 

 

 

 

agz. mdg. 

 

↓↑ 

 

↑ 

 ↑ 

 

↑ 

 

↓ 

 

↓ 

 

↓↑ 

 

s          p 

 

 

 

 
3          

p 

 

 

 

 

s            p                           d 

 

 

 

 3          

p 

 

 

 

 

↑ 
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gogirdi bunebaSi gvxvdeba rogorc Tavisu-

fal mdgomareobaSi, ise TviTnabadi saxiT. igi 

gvxvdeba Semdegi naerTebis saxiT (PbS, ZnS, Cu2S, FeS2, 

MnSO4∙7H2O, Na2SO4∙10H2O). gogirdi Sedis zogierTi 

mineraluri wylis SemadgenlobaSi, adamianisa da 

cxovelis organizmSi. bunebrivi gogirdi Sedgeba 4 

stabiluri izotopisagan S S;S;S; 35

16

34

16

33

16

32

16 . cnobilia 

gogirdis ramdenime alotropuli saxesxvaoba – 

rombuli, prizmuli da plastikuri. gogirdi war-

moadgens myife yviTeli feris kristalur nivTie-

rebas, wyalSi praqtikulad ar ixsneba. gogirdis 

Jangvis xarisxi cvalebadia _2; +2: +4; +6. 

gogirdi gamoiyeneba soflis meurneobaSi mav-

neblebTan sabrZolvelad, CuSO4∙5H2O (spilenZis Sa-

biamani)soflis meurneobaSi mcenareebis Sesawamlad. 

gogirdis yvelaze mniSvnelovani naerTia 

gogirdmJava. 
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cda 1. Jangbadis miReba berToles marilis daSliT 

 

mowyobiloba da reaqtivebi: Stativi, spirt-

qura, xis kvari, sinjarebi, berToles marili 

(KClO3), manganumis dioqsidi(MnO2). 

cdis msvleloba: aiReT ori sinjara. erTSi 

CayareT 0,5 g berToles marili, xolo meoreSi – 

winaswar gaxurebuli da SemdegSi gaciebuli  da 

erTmaneTSi areuli manganumis dioqsidi da berTo-

les marili (1:2). sinjarebi miadeT erTmaneTs da 

daamagreT Stativze. gaacxeleT spirtquraze. mbJu-

tavi kvariT SeamowmeT Jangbadis gamoyofa.  

ras amCnevT? dawereT berToles marilis daS-

lis reaqcia da aRniSneT manganumis dioqsidis 

roli am reaqciebSi. 

 

cda 2. Jangbadis miReba kaliumis permanganatis 

daSliT 

 

mowyobiloba da reaqtivebi: Stativi, kvari, 

sinjara, spirtqura, kaliumis permanganatis (KMnO4) 

kristalebi. 

cdis msvleloba: sinjaraSi moaTavseT kaliu-

mis permanganatis kristalebi. sinjara daamagreT 
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Stativze da gaacxeleT. mbJutavi kvariT SeamowmeT 

Jangbadis gamoyofa. 

ras amCnevT? dawereT kaliumis permanganatis 

daSlis reaqcia. 

 

cda 3. gogirdis miReba 

 

mowyobiloba da reaqtivebi: sinjara, natriu-

mis sulfidi (Na2S), azotmJava (HNO3). 

cdis msvleloba: sinjaraSi CaasxiT natriumis 

sulfidis xsnari da daamateT azotmJava. xsnari 

SeimRvreva da emsgavseba rZes gamoyofili gogirdis 

koloiduri xsnaris warmoqmnis gamo. 

dawereT Sesabamisi reaqciis toloba. 

 

cda 4. gogirdis Jangva-aRdgeniTi Tvisebebi 

 

mowyobiloba da reaqtivebi: sinjara, minis 

wkiri, fxvnilisebri gogirdi, azotmJava (HNO3). 

cdis msvleloba: sinjaraSi CaasxiT mcire 

raodenobiT azotmJava da daamateT fxvnilisebri 

gogirdi. gamoiyofa mura gazi, xolo gogirdi 

gaixsneba. Semdeg miRebul xsnars daamateT bariumis 

qloridi. gamoiyofa TeTri feris naleqi. 
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ufero alSi minis wkiriT SeitaneT mcire 

raodenobiT gogirdi. gogirdi iwvis lurji aliT. 

dawereT Sesabamisi reaqciebis tolobebi. 

 

cda 5. koncentrirebuli gogirdmJavas JangviTi 

Tvisebebi 

 

mowyobiloba da reaqtivebi: spirtqura, gamox-

dili wyali, gogirdis natexebi, konc. gogirdmJava 

(H2SO4). 

cdis msvleloba: mSral sinjaraSi moaTavseT 

gogirdis patara natexi da daamateT konc. gogird-

mJava. sinjara frTxilad gaaxureT. sinjaris pirTan 

miitaneT wyalSi dasvelebuli lurji lakmusis 

qaRaldi. 

daakvirdiT cdis mimdinareobas. dawereT Sesa-

bamisi reaqciis toloba. 

 

cda 6. gogirdmJavas wyalwamrTmevi Tvisebebi 

 

mowyobiloba da reaqtivebi: spirtqura, fil-

tris qaRaldi, minis wkiri, 2N (ganz. 1:3) gogird-

mJavas xsnari (H2SO4). 
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cdis msvleloba:  filtris qaRaldze gogir-

dmJavaSi dasvelebuli minis wkiriT gaakeTeT raime 

warwera. qaRaldi frTxilad gaaSreT spirtquris 

alze. wylis aorTqlebis gamo mJavas koncentracia 

izrdeba da qaRaldi Savdeba im adgilze, sadac 

dasvelebuli iyo gogirdmJavas xsnariT da warwera 

mkafiod gamoCndeba qaRaldis TeTr fonze. 

 

cda 7. ganzavebuli gogirdmJavas urTierTqmedeba 

metalebTan 

 

mowyobiloba da reaqtivebi: spirtqura, sinja-

rebi, Zn-is, Fe-is da Cu-s patara naWrebi, ganz. 

gogirdmJavas xsnari (H2SO4). 

cdis msvleloba: sam sinjaraSi CaasxiT ganz. 

gogirdmJava da TiToeulSi moaTavseT sxvadasxva 

metalis 2-3 patara naWeri. Tu reaqcia nela midis 

sinjarebi msubuqad gaacxeleT spirtquris alze. 

romel SemTxvevaSi ar wava reaqcia? dawereT 

Sesabamisi reaqciis tolobebi. romeli elementebia 

mJangavi am reaqciebSi? 
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cda 8. -2
4SO -is aRmoCena 

 

mowyobiloba da reaqtivebi: sinjarebi, bariu-

mis qloridis (BaCl2) konc. xsnari, konc. marilmJavas 

(HCl) da azotmJavas (HNO3) xsnarebi, ganz. gogird-

mJava (H2SO4). 

cdis msvleloba: sinjaraSi CaasxiT ganz. go-

girdmJava da daamateT bariumis qloridis xsnari. 

warmoiqmneba TeTri feris BaSO4-is naleqi. miRebuli 

naleqi gaanawileT or sinjaraSi. erT sinjaras dau-

mateT konc. marilmJava, xolo meores konc. azotmJa-

vas xsnari. naleqi arc erT SemTxvevaSi ar gaixsneba.  
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laboratoriuli samuSao # 9 

halogenebi 

 

halogenebi ewodeba VII jgufis mTavari 

qvejgufis elementebs F, Br, Cl, I, At, maTi saxelwodeba 

warmodgeba berZnuli sityvidan, rac `marilwar-

momqmnels~ niSnavs (Hals – marili). miekuTvnebian p-

elementebs. maT analogias ganapirobebs msgavsi 

eleqtronuli konfiguracia – ns
2
np

5. maTi maqsimalu-

ri Jangvis xarisxia +7, xolo minimaluri -1. gamo-

naklisia ftori, romlis Jangvis xarisxi, rogorc 

yvelaze eleqtrouaryofiTi elementis, yovelTvis mi-

nus erTis tolia. halogenebi warmoqmnian RHtipis 

JangbadnaerTebs, da R2O7 tipis umaRles oqsidebs. 
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agzn. mdgomareoba 

 

 

halogenebi gvxvdeba rogorc dedamiwis qerq-

Si, agreTve okeaneebis, zRvebisa da mariliani tbe-

bis wylebSi maTi marilebisa (halogenidebis) da 

sxva saxiT: NaCl, KCl, NaBr, KBr, NaI, KI, CaF2. 

am naerTebidan halogenebs iReben teqnikuri 

da laboratoriuli miznebisaTvis, qimiuri da eleq-

troqimiuri meTodebiT. 

halogenebi damJangvelebia, magram maTi damJan-

gavi Tvisebebi rigSi ftori-qlori-bromi-iodi mcir-

deba, xolo aRdgeniTi – izrdeba. yvelaze Zlieri 

aRmdgenelia iodwyalbadi. didi teqnikuri mniSvne-

loba aqvs halogenwyalbadebs (HF, HCl, HBr, HI). gansa-
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kuTrebiT mniSvnelovania qlorwyalbadi da misi 

wyalxsnari – marilmJava. halogenwyalbadebSi 

halogenebis Jangvis xarisxi uaryofiTia (-1), amitom 

isini Zlieri damJangavebia. 

halogenebis dadebiTi Jangvis xarisxis mqone 

mravalricxovani naerTebidan gansakuTrebuli adgi-

li ukavia kaliumis qlorats KClO3 (berToles 

marili), romelic Zlieri damJangavia, misi mJangve-

lobiTi unari vlindeba gaxsnil, gamlRval da myar  

mdgomareobaSic. kaliumis qlorati xsnarebSi aRd-

geba kaliumis qloridamde, an Tavisufal qloramde. 

kaliumis qlorati myar mdgomareobaSi Sedis asan-

Tis, sanTebela narevebis, foierverkebis Semadgen-

lobaSi, am SemTxvevaSi misi damJangavi Tviseba 

aixsneba imiT, rom gaxurebisas iSleba atomuri Jang-

badis gamoiyofiT. 

 3OKClKClO3  

halogenebi xasiaTdeba mkveTri suniT da maTi 

mcire CasunTqvac ki iwvevs sasunTqi gzebis  gaRi-

zianebas.  

halogenebi Tavisufal mdgomareobaSi arsebo-

ben molekulebis saxiT F2, Br2, Cl2, I2. 
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fTori (F) perioduli sistemis meore periodis 

elementia, rigobrivi nomeria 9, atomuri masaa 18,9984. 

misi eleqtronuli formulaa  9F  1s
2
2s

2
2p

5
. 

fTori warmoadgens Ria-moyviTalo feris 

mkveTri sunis mqone gazs, Zalian agresiuli da  

momwamvlelia. bunebaSi arsebobs erTi stabiluri 

izotopis 19
F saxiT. 

qlori (Cl) perioduli sistemis mesame periodis 

elementia,  rigobrivi nomeria 17, atomuri masaa 35,5. 

misi eleqtronuli formulaa 17Cl 1s
2
2s

2
2p

6
3s

2
3p

5 
.  

qlori bunebaSi gvxvdeba ori stabiluri izotopis 

saxiT 35
Cl (75,78 %) da 37

Cl (24,22 %). 

qlori warmoadgens momwvano-moyviTalo feris 

mkveTri sunis mqone haerze ufro mZime gazs, 

sawamlavia. 

qloris naerTebidan umniSvnelovanes  naerTs 

warmoadgens  NaCl (sufris marili, gamoiyeneba kvebis 

mrewvelobaSi) da KCl romelic gamoiyeneba sasuqad. 

bromi (Br) perioduli sistemis meoTxe periodis 

elementia,  rigobrivi nomeria 35, atomuri masaa 79,904. 

misi eleqtronuli formulaa 35Br 1s
2
2s

2
2p

6
3s

2
3p

6
3d

10
4s

2
4p

5 
.   

bromi Cveulebriv pirobebSi mura-mowiTalo 

feris siTxea, mkveTri arasasiamovno suniT, kanze 

Sexebisas iwvevs damwvrobas. bromi bunebaSi gvxvdeba 
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ori stabiluri izotopis saxiT 79
Br (50,56 %) da 

81
Br 

(49,44 %).  

 

iodi (I) perioduli sistemis mexuTe periodis 

elementia,  rigobrivi nomeria 55, atomuri masaa 

126,9044. misi eleqtronuli formulaa                           

53I1s
2
2s

2
2p

6
3s

2
3p

6
3d

10
4s

2
4p

6
4d

10
5s

2
5p

5
.   

iodi moSavo-monacrisfro kristalebia iisfe-

ri metaluri bzinvarebiT, mkveTri suniT. 

bunebrivi iodi Sedgeba mxolod erTi stabi-

luri izotopisagan 127
I. 
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halogenebze cdebi tardeba amwov karadaSi! 

 

cda 1. qloris miReba 

 

mowyobiloba da reaqtivebi: sinjarebi, manga-

numis dioqsidi – MnO2, kaliumis biqromati – K2Cr2O7,  

kaliumis permanganati – KMnO4, marilmJava – HCl . 

cdis msvleloba: mSral sinjarebSi  moaTav-

seT manganumis dioqsidi – MnO2, kaliumis biqromati 

– K2Cr2O7  da kaliumis permanganati – KMnO4. TiToe-

ul sinjaras daamateT 4-5 wveTi marilmJava. 

aRniSneT gamoyofili qloris feri, suni. 

dawereT Sesabamisi reaqciebis tolobebi da gaaTa-

nabreT Jangva-aRdgeniT. 

 

cda 2. iodis miReba 

 

mowyobiloba da reaqtivebi: faifuris tigeli, 

spirtqura, kaliumis (an natriumis) iodidi (KI, NaI), 

manganumis dioqsidi (MnO2), konc. gogirdmJava (H2SO4). 

cdis msvleloba: faifuris tigelSi moaTav-

seT kaliumis (an natriumis) iodidi da manganumis 

dioqsidi. mourieT minis wkiriT. Semdeg tigeli 

nareviT moaTavseT faifuris samkuTxedze daamateT 
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ramdenime wveTi konc. gogirdmJava. tigeli SeaTbeT, 

daakvirdiT iodis warmoqmnas.   

dawereT Sesabamisi reaqciis tolobebi, 

gaaTanabreT Jangva-aRdgeniT. 

 

cda 3. qlorwyalbadis  miReba 

 

mowyobiloba da reaqtivebi: sinjara, indikato-

ris qaRaldi, natriumis qloridi (NaCl), konc. 

gogirdmJava (H2SO4). 

cdis msvleloba: mSral sinjaraSi moaTavseT 

erTi mikroSpateli kristaluri natriumis qloridi 

da daamateT 4-5 wveTi konc. gogirdmJava. natriumis 

qloridis afueba da gazis gamoyofa adasturebs 

reaqciis mimdinareobas. sinjarasTan miitaneT 

wyalSi dasvelebuli lurji lakmusis qaRaldi 

(SeiZleba universaluri indikatoris qaRaldi) da 

daakvirdiT misi Seferilobis Secvlas. 

dawereT Sesabamisi reaqciis toloba, axseniT 

indikatoris Seferilobis cvlileba. axseniT ratom 

gamoiyeneba myari natriumis qloridi da konc. go-

girdmJava, da ara marilis xsnari da ganz. gogir-

dmJava.    
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cda 4. bromwyalbadisa da iodwyalbadis  miReba 

 

mowyobiloba da reaqtivebi: spirtqura, indika-

toris qaRaldi, natriumis (an kaliumis) bromidi da 

iodidi (NaBr, NaI, KBr, KI),  konc. orTofosformJava 

(H3PO4). 

cdis msvleloba: or mSral sinjaraSi moaTav-

seT erTi mikroSpateli kristaluri natriumis (an 

kaliumis) bromidi da iodidi. daamateT 4-5 wveTi 

konc. orTofosformJava. sinjarebi SeaTbeT spirt-

quraze. marilebis afueba da gazis gamoyofa adas-

turebs reaqciis mimdinareobas. sinjarasTan miita-

neT wyalSi dasvelebuli indikatoris qaRaldi da 

daakvirdiT indikatoris Seferilobis cvlilebas. 

dawereT  Sesabamisi reaqciis toloba, axseniT 

indikatoris Seferilobis cvlileba. axseniT ratom 

gamoiyeneba ara gogirdmJava (rogorc qlorwyalba-

dis miRebisas), aramed orTofosformJava.    

 

cda 5. saRebavebis gauferuleba qloriani wyliT 

 

mowyobiloba da reaqtivebi: sinjarebi, indi-

gos xsnari, fuqsinis xsnari, lakmusis xsnari, 

qloriani wyali, gamoxdili wyali. 
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cdis msvleloba: oTx sinjaraSi CaasxiT 

gamoxdili wyali. pirveli sinjara SeRebeT indigos, 

meore – fuqsinis, mesame – lakmusis, xolo meoTxe – 

iisferi melnis xsnariT. yvela sinjaraSi CaasxiT 

axlad momzadebuli qloriani wyali da sinjarebi 

SeanjRrieT. ras amCnevT?  

 

cda 6. SeRebili qsovilis gauferuleba qloriT 

 

mowyobiloba da reaqtivebi: cilindri, minis 

firfita, saRebaviT Seferili qsovili, qlori, 

gamoxdili wyali. 

cdis msvleloba: aiReT saRebaviT Seferili 

qsovilis naWeri. qsovili naxevrad daasveleT ga-

moxdili wyliT, CakideT qlorian cilindrSi da 

daaxureT minis firfita. 

ras amCnevT? axseniT mizezebi. 

 

cda 7. qlor-, brom- da iod-ionebis aRmoCena 

 

mowyobiloba da reaqtivebi: sinjarebi, nat-

riumis qloridis (NaCl), kaliumis bromidis (KBr) da 

kaliumis iodidis (KI), vercxlis nitratis (AgNO3) 
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xsnarebi, gogirdmJava (H2SO4), amoniumis tute 

(NH4OH). 

cdis msvleloba: sinjarebSi  CaasxiT natriu-

mis qloridis (NaCl), kaliumis bromidisa (KBr) da 

kaliumis iodidis (KI) xsnarebi. samive sinjaras 

daumateT vercxlis nitratis xsnari (AgNO3).  

aRniSneT warmoqmnili naleqebis Seferiloba. 

SeamowmeT miRebuli halogenidebis xsnadoba mJavaSi 

da amoniumis tuteSi. 

dawereT Sesabamisi reaqciis tolobebi. 

 

cda 8. kaliumis qloratis Tvisebebi 

 

mowyobiloba da reaqtivebi: sinjara,Stativi, 

berToles marili (KClO3), konc. gogirdmJava (H2SO4). 

cdis msvleloba: mSral sinjaraSi  moaTavseT 

berToles marilis (KClO3) ramdenime kristali, 

sinjara daamagreT Stativze, pipetiT daamateT konc. 

gogirdmJava.  ras amCnevT?  

dawereT Sesabamisi reaqciis toloba. 
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cda 9. kaliumis qloratis urTierTqmedeba kaliumis 

iodidTan 

 

mowyobiloba da reaqtivebi: sinjara, kaliumis 

iodidis (KI) xsnari, kaliumis qlorati (KClO3), ganz. 

gogirdmJava (H2SO4). 

cdis msvleloba: sinjaraSi CaasxiT 4-5 wveTi 

kaliumis iodidis xsnari, daamateT 2-3 wveTi kaliu-

mis qloratis xsnari (an marilis kristalebi), 

daamateT 3-4 wveTi ganz. gogirdmJava. SeimCneva yavis-

feri Seferilobis warmoqmna. 

dawereT Sesabamisi reaqciis toloba. 

 

cda 10. kaliumis qloratis urTierTqmedeba 

mJavasTan 

 

mowyobiloba da reaqtivebi: sinjara, kaliumis 

iodidis (KI) xsnari, kaliumis qlorati (KClO3), konc. 

marilmJava (HCl). 

cdis msvleloba: sinjaraSi moaTavseT kaliu-

mis qloratis kristalebi, daamateT 2-3 wveTi konc. 

marilmJava. daakvirdiT gazis gamoyofas. 

dawereT Sesabamisi reaqciis toloba. 
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laboratoriuli samuSao #10 

I  jgufis Tanauri qvejgufis d elementebi 

 

perioduli sistemis I jgufis Tanauri 

qvejgufis elementebs miekuTvneba Cu, Ag, Au. isini 

miekuTvnebian d elementebs, radgan savalento Sris 

bolo eleqtroni d qvedonezea. bunebaSi gvxvdebian 

TviTnabadi saxiT. 

am jgufis elementebis saerTo Tvisebad 

iTvleba maTi daJangulobis xarisxi +1. garda amisa, 

spilenZisa da vercxlis daJangulobis xarisxi +2-

ia, xolo oqrosi +3. qimiuri aqtivoba mcirdeba 

rigSi Cu –  Ag  –  Au. es metalebi ar urTierTqmedeben 

marilmJavasTan da ganz. gogirdmJavasTan. spilenZi 

da vercxli urTierTqmedebs konc. azotmJavasTan, 

xolo oqro – mefis arayTan anu TezafTan (konc. 

azotmJavas da konc. marilmJavas narevi Tanafardo-

biT 1:3). 

spilenZi (Cu)perioduli sistemis meoTxe 

periodis elementia, rigobrivi nomeria 29, atomuri 

masa 63,546. misi eleqtronuli formulaa 29Cu 

1s
2
2s

2
2p

6
3s

2
3p

6
3d

10
4s

1
.  

spilenZi plastikuri oqrosfer-movardisfro 

metalia, haerze swrafad ifareba oqsidis feniT. 
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bunebrivi spilenZi Sedgeba ori stabiluri izoto-

pisagan 63
Cu (69,1%) da 

65
Cu (30,9%).  

vercxli (Ag) perioduli sistemis mexuTe 

periodis elementia, rigobrivi nomeria 47, atomuri 

masa 107,868. misi eleqtronuli formulaa                   

47Ag 1s
2
2s

2
2p

6
3s

2
3p

6
3d

10
4s

2
4p

6
4d

10
5s

1
.  

 

vercxli Wedadi, plastikuri, keTilSobili, 

movercxlisfro-TeTri metalia. 

oqro (Au) perioduli sistemis meeqvse 

periodis elementia, rigobrivi nomeria 79, atomuri 

masa 196,967. misi eleqtronuli formulaa                   

79Au 1s
2
2s

2
2p

6
3s

2
3p

6
3d

10
4s

2
4p

6
4d

10
4f

14
5s

2
5p

6
5d

10
6s

1
.  

 

oqro YyviTeli feris keTilSobili metalia. 
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cda 1. spilenZis miReba 

 

mowyobiloba da reaqtivebi: sinjara, spilen-

Zis sulfatis (CuSO4) xsnari, TuTiis granulebi (Zn). 

cdis msvleloba: sinjaraSi CaasxiT spilenZis 

sulfatis xsnari da CauSviT TuTiis granula, aRwe-

reT mimdinare movlena. 

dawereT Sesabamisi qimiuri reaqciis toloba. 

 

cda 2. spilenZis hidroqsidis miReba da Tvisebebi 

 

mowyobiloba da reaqtivebi: qimiuri Wiqa, spirt-

qura, sinjarebi, spilenZis sulfatis (CuSO4) xsnari, 

natriumis hidroqsidi (NaOH), marilmJava (HCl). 

cdis msvleloba: qimiur WiqaSi SeurieT 2-3 

ml spilenZis sulfatisa da natriumis hidroqsidis 

xsnarebi. miRebuli Cu(OH)2-is naleqi dekantaciiT 

CarecxeT civi wyliT da gaanawileT sam sinjaraSi. 

pirveli sinjara frTxilad gaacxeleT, meores 

daumateT konc. marilmJava, xolo mesames – konc. 

natriumis hidroqsidi. axseniT mimdinare movlenebi.    

dawereT Sesabamisi qimiuri reaqciis toloba. 
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cda 3. spilenZis fuZe sulfatis miReba 

 

mowyobiloba da reaqtivebi: Stativi, Zabri, 

filtris qaRaldi, spirtqura, spilenZis sulfatis 

(CuSO4) da natriumis tutis (NaOH) ganz. xsnarebi. 

cdis msvleloba: qimiur WiqaSi CaasxiT daax-

loebiT 15 ml spilenZis sulfatis xsnari, daamateT 

mcire raodenobiT natriumis tutis ganz. xsnari da 

gaacxeleT aduRebamde. Tu tute Warbadaa damatebu-

li, naleqi gaSavdeba, radgan tutis moqmedebiT war-

moiqmneba ara fuZe marili, aramed Cu(OH)2, romelic 

gacxelebiT iSleba spilenZis oqsidad da wylad. 

Tu gacxelebisas xsnari ar gaSavda da gamoiyo mom-

wvano-nacrisferi naleqi, maSin xsnari gafiltreT, 

filtrze darCeba spilenZis fuZe sulfati. 

dawereT Sesabamisi qimiuri reaqciis toloba. 

 

cda 4. vercxlis sarkis reaqcia 

 

mowyobiloba da reaqtivebi: qimiuri Wiqa, 

brtyelZira kolba, eleqtroqura, wylis abazana, 

vercxlis nitrati (AgNO3), amiakis xsnari (NH4OH), 

glukozis xsnari (C6H12O6). 
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cdis msvleloba: qimiur WiqaSi CaasxiT ver-

cxlis nitratis wyalxsnari da daamateT ramdenime 

wveTi amiakis xsnari. urieT minis wkiriT. war-

moiqmneba Savi feris naleqi  Ag2O. naleqis gasaxsne-

lad  ganagrZeT amiakis xsnaris damateba. miRebuli 

xsnari SeurieT glukozis xsnars. miRebuli narevi 

CaasxiT brtyelZirian kolbaSi da CadgiT eleqt-

roquraze moTavsebul wylis abazanaSi (700
C). 

daayovneT ramdenime wuTi da daakvirdiT reaqciis 

mimdinareobas. 

 

cda 5. vercxlis oqsidis miReba 

 

mowyobiloba da reaqtivebi: sinjara, vercx-

lis nitrati (AgNO3), natriumis tute (NaOH). 

cdis msvleloba: sinjaraSi CaasxiT vercxlis 

nitratis xsnari da daamateT natriumis tute. mii-

Reba vercxlis oqsidis Savi feris naleqi.  

dawereT Sesabamisi reaqciis toloba. 
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laboratoriuli samuSao #11 

II jgufis d elementebi 

 

II jgufis Tanauri qvejgufis elementebia Zn, 

Cd, Hg. miekuTvnebian d elementebs. 

TuTia (Zn) perioduli sistemis meoTxe jgufis 

elementia, rigobrivi nomeria 30, atomuri masa 65,37. 

naerTebSi amJRavnebs mxolod +2 daJangulobis 

xarisxs. 

movercxlisfro-TeTri, sakmaod plastikuri, 

amfoteruli liTonia. haerze ifareba oqsidis ZnO-s 

Txeli feniT. TviTnabadi saxiT bunebaSi ar arse-

bobs, misi miReba xdeba polimetaluri madnebidan. 

kadmiumi (Cd) perioduli sistemis mexuTe 

jgufis elementia, rigobrivi nomeria 48, atomuri 

masa 112,40. 

movercxlisfro-TeTri rbili, Wedadi liTo-

nia. kargad ixsneba ganz. azotmJavaSi, naerTebSi 

amJRavnebs +2@Jangvis xarisxs. moTavsebulia TuTiasa 

da vercxliswyals Soris, amitomac rigi qimiuri 

TvisebebiT msgavsia. naxSirbadTan ar urTier-

Tqmedebs. miekuTvneba iSviaT, gabneul elementebs. 

mas bevri minerali Seicavs, TuTiis madnebis 

Tanamgzavri elementia. 
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vercxliswyali (Hg) perioduli sistemis 

meeqvse jgufis elementia, rigobrivi nomeria 80, 

atomuri masa 200,59. 

mZime movercxlisfro-TeTri feris Txevadi 

liTonia, romlis orTqli Zlieri sawamlavia. 

erTaderTi liTonia Txevad mdgomareobaSi. bunebaSi 

arsebobs rogorc TviTnabadi saxiT, ise qmnis mTel 

rig mineralebs. naklebad aqtiuri liTonia. ar 

ixsneba iseT mJavebSi, romlebsac ar aqvT damJangavi 

Tvisebebi, magram ixsneba mefis araySi. liTonebTan 

warmoqmnis Senadnobebs – amalgamebs. 
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cda 1. TuTiis gaxsna mJavebsa da tuteebSi 

 

mowyobiloba da reaqtivebi: sinjara, TuTiis 

fxvnili, 2M gogirdmJavas xsnari (H2SO4), natriumis 

tute (NaOH). 

cdis msvleloba: sinjaraSi moaTavseT erTi 

mikroSpateli TuTiis fxvnili, daamateT 4-5 wveTi 

2M gogirdmJava da gaaxureT. romeli gazi gamoi-

yofa? aseTive cda CaatareT konc. gogirdmJavasTan, 

romeli gazi gamoiyofa? SeamowmeT TuTiis  xsnado-

ba 2M marilmJavaSi da natriumis tuteSi.  

dawereT Sesabamisi reaqciebis tolobebi. 

 

cda 2. TuTiisa da kadmiumis hidroqsidebis 

 miReba da Tvisebebi 

 

mowyobiloba da reaqtivebi: sinjara, TuTiis 

da kadmiumis marilebi, 2M natriumis tute (NaOH). 

cdis msvleloba: aiReT ori sinjara. erTSi 

CaasxiT 3-4 wveTi TuTiis marili, xolo meoreSi – 

kadmiumis. orives wveTobiT daamateT 2M natriumis 

tute. TiToeul sinjaraSi miiRebT TeTri feris 

hidroqsidebis naleqs.daakvirdiT gaixsneba Tu ara 

naleqi ganz. mJavas da tutis damatebisas.  
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dawereT Sesabamisi reaqciebis tolobebi, 

gaiTvaliswineT, rom TuTiis hidroqsidze tutis 

damatebisas warmoiqmneba TuTiis kompleqsuri mari-

li, romelic Seicavs kompleqsur ions [Zn(OH)4]
2-. 

axseniT TuTiisa da kadmiumis hidroqsidebis Tvise-

bebis gansxvaveba. 
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laboratoriuli samuSao # 12 

VI  jgufis Tanauri qvejgufis d elementebi 

 

VI  jgufis Tanauri qvejgufis elementebia Cr, 

Mo, W. miekuTvnebian d elementebs. savalento eleq-

tronebi ganawilebulia s da d qvedoneebze. qromisa 

da molibdenis atomebi eleqtronis `Cavardnis~ 

gamo, gare energetikul doneze (s qvedone) TiTo 

eleqtrons Seicavs, volframis ganapira eleqtro-

nuli done ki oreleqtroniania. qromis qvejgufis 

elementebis Jangvis xarisxi naerTebSi cvalebadia 

+2,+3, +6. 

qromi (Cr) perioduli sistemis meoTxe perio-

dis elementia, rigobrivi nomeria 24, atomuri masaa 

51,996. koroziisadmi mdgradia, amitom mas iyeneben 

sxva metalebis dasafarad (moqromva). 

misi Jangvis xarisxi yovelTvis dadebiTia. 

Jangvis xarisxis Sesabamisad warmoqmnis oqsidebs: 

CrO – fuZe, Cr2O3 – amfoteruli da CrO3 – mJavuri. 

hidroqsidebs: Cr(OH)2 – fuZe, Cr(OH)3 – amfoteruli. 

mJavebs: orqrommJava - H2Cr2O7, qrommJava - H2CrO4. 

samvalentiani qromis ionebi xsnarSi iisferi 

an mwvanea. 
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qromi bunebaSi ZiriTadad qromovani rkinaqvis 

saxiT gvxvdeba (FeO∙Cr2O3),  aris TeTri bzinvare 

metali, romelic gamoirCeva didi simagriTa da 

simyifiT. Cveulebriv temperaturaze qimiurad 

pasiuria, urTierTqmedebs mxolod ftorTan, haerze 

ar iJangeba, JangbadSi iwvis mxolod maRal 

temperaturaze, gaxurebiT uerTdeba halogenebs, 

azots, gogirds da ZiriTadad warmoqmnis samvalen-

tian naerTebs. qromi ixsneba ganz. marilmJavasa da 

gogirdmJavaSi, warmoqmnis orvalentian qromis 

marilebs (reaqciis Sedegad gamoiyofa wyalbadi), 

romlebic swrafad iJangeba da gadaiqceva samvalen-

tian marilebad. 
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cda 1. wyalSi uxsnadi qromatebis miReba 

 

mowyobiloba da reaqtivebi: sinjara, kaliumis 

biqromati K2Cr2O7, bariumis qloridi (BaCl2), tyviis 

nitrati (Pb(NO3)2, vercxlis nitrati (AgNO3). 

cdis msvleloba: sam sinjaraSi CaasxiT 

kaliumis biqromatis xsnari, pirvel sinjaras dauma-

teT bariumis qloridi, meores – tyviis nitrati, 

mesames – vercxlis nitratis wyalxsnarebi. daakvir-

diT naleqebis warmoqmnas da aRniSneT feri. 

dawereT Sesabamisi reaqciis tolobebi. 

 

cda 2. qromatis biqromatSi gadasvla da piriqiT 

 

mowyobiloba da reaqtivebi: sinjarebi, kaliu-

mis qromati (K2CrO4), kaliumis biqromati (K2Cr2O7), 

gogirdmJava (H2SO4), kaliumis tute (KOH). 

cdis msvleloba: aiReT ori sinjara. erTSi 

CaasxiT kaliumis qromati, xolo meoreSi – kaliu-

mis biqromatis xsnari. I sinjaraSi daamateT 1-2 ml 

gogirdmJava, xolo II-Si – ramdenime wveTi kaliumis 

tute. daakvirdiT xsnarebis Seferilobis cvlile-

bas. 

dawereT Sesabamisi reaqciis tolobebi.  
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cda 3. kaliumis biqromati, rogorc damJangavi 

 

mowyobiloba da reaqtivebi: sinjara, spir-

tqura, kaliumis biqromati (K2Cr2O7), ganz. gogird-

mJava (H2SO4), natriumis sulfitis (NaSO3) wyal-

xsnari. 

cdis msvleloba: sinjaraSi CaasxiT ramdenime 

ml kaliumis biqromatis xsnari, daamateT ramdenime 

wveTi ganz. gogirdmJava da natriumis sulfitis 

wyalxsnari. narevi SeaTbeT. daakvirdiT Seferilo-

bis cvlilebas. 

dawereT Sesabamisi reaqciis toloba. 

 

cda 4. marilmJavas Jangva kaliumis biqromatiT 

 

mowyobiloba da reaqtivebi: sinjara, spirt-

qura, kaliumis biqromati (K2Cr2O7), konc. marilmJava 

(HCl). 

cdis msvleloba: sinjaraSi CaasxiT kaliumis 

biqromatis xsnari, daamateT ramdenime wveTi konc. 

marilmJava. narevi gaaxureT narinjisferi Seferi-

lobis mwvane ferSi gadasvlamde.  

daakvirdiT cdis msvlelobas. ras amCnevT?  

dawereT Sesabamisi reaqciis toloba. 
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cda 5. qromis (III) hidroqsidis miReba da misi  

Tvisebebi 

 

mowyobiloba da reaqtivebi: sinjara, qromis 

(III) marili, natriumis hidroqsidi (NaOH), marilmJava 

(HCl). 

cdis msvleloba: or sinjaraSi qromis mari-

lisa da natriumis hidroqsidis urTierTqmedebiT 

miiReT qromis (III) hidroqsidi. aRniSneT naleqis 

feri. erT sinjaraSi daumateT natriumis hidroq-

sidi, xolo meores – ramdenime wveTi marilmJava.  

daakvirdiT naleqebis gaxsnas orive sinjaraSi. 

dawereT Sesabamisi reaqciis tolobebi. 
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laboratoriuli samuSao # 13 

 

VII jgufis Tanauri qvejgufi  

 

VII jgufis Tanauri qvejgufis elementebia 

Mn, Tc, Re. am qvejgufis elementebidan aRsaniSnavia 

manganumi. 

manganumi (Mn) perioduli sistemis meoTxe 

periodis elementia, rigobrivi nomeria 25, atomuri 

masa 54,938. cnobilia manganumis xuTi alotropiuli 

modifikacia 4 kuburi da erTi tetragonaluri 

kristaluri mesriT.` 

manganumi magari, myife movercxlisfro-TeTri 

feris liTonia. naerTebSi manganumi amJRavnebs +2,+3, 

+4, +6 da +7 Jangvis xarisxs. umaRlesi daJangulobis 

xarisxi Seesabameba mis mdebareobas periodul sis-

temaSi da savalento eleqtronebis ricxvs. yvelaze 

mdgradi Jangvis xarisxia +4, romelsac is amJRavnebs 

bunebriv naerTSi – minerali piroluziti  MnO2. 

erTi tipis naerTebSi Jangvis xarisxis gazr-

disas, SeimCneva fuZe-mJavuri da Jangva-aRdgeniTi 

Tvisebebis kanonzomieri cvlileba. daJangulobis 

xarisxis zrdasTan erTad, fuZe Tvisebebi sustdeba, 

xolo mJavuri Tvisebebi Zlierdeba. 
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manganumi warmoqmnis ramdenime oqsids: MnO – 

fuZe;  Mn2O3 – fuZe;  MnO2 – amfoteruli; MnO3 – 

mJava; Mn2O7  – mJava.  hidroqsidebs: Mn(OH)2 – fuZe; 

Mn(OH)3 – fuZe; Mn(OH)4  an  H2MnO3– amfoterulia. 

manganumis mJavebia: H2MnO4 da HMnO4. 

Jangva-aRdgeniTi Tvisebebi damokidebulia Jan-

gvis xarisxze, metaluri manganumi – aRmdgenelia; 

naerTebi, romlebSic Jangvis xarisxi +7-ia damJan-

gvelia. praqtikaSi damJangvelis saxiT xSirad ga-

moiyeneba kaliumis permanganati KMnO4. 

manganumi yvela mcenarisa da cocxali elemen-

tis Semadgeneli mikroelementia, romelic mniSvne-

lovan gavlenas axdens sasicocxlo funqciebze.  
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cda 1. manganumis (II) hidroqsidis miReba da misi 

Tvisebebi 

 

mowyobiloba da reaqtivebi: sami sinjara, 

minis wkiri, manganumis (II) sulfati (MnSO4), natriu-

mis tute (NaOH), gogirdmJava (H2SO4), bromiani wyali. 

cdis msvleloba: aiReT sami sinjara. CaasxiT 

2-3 wveTi manganumis (II) sulfati. TiToeul sinjara-

Si daamateT 2-3 wveTi natriumis tute da daakvir-

diT manganumis hidroqsidis naleqis warmoqmnas. 

aRniSneT misi feri.  

I sinjaraSi daumateT 5-6 wveTi gogirdmJava. 

ras amCnevT? 

II sinjaraSi narevs mourieT minis wkiriT – 

SeimCneva naleqis feris cvlileba. 

III  daamateT 5-6 wveTi bromiani wyali, nale-

qis feri am SemTxvevaSic icvleba. 

aRwereT cda, dawereT Sesabamisi reaqciis 

tolobebi: a) manganumis (II) hidroqsidis miRebis;             

b) manganumis (II) hidroqsidis gogirdmJavasTan 

urTierTqmedebis; g) haerze daJangvisas manganumis 

(IV) oqsidis warmoqmnis; d) bromiani wyliT daJangva 

manganumis (IV) oqsidis warmoqmniT. 
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cda 2. manganumis (II) oqsidis Jangva-aRdgeniTi 

Tvisebebi 

 

mowyobiloba da reaqtivebi: sinjara, spirt-

qura, Stativi, tigeli, manganumis (IV) oqsidi (MnO2), 

manganumis (IV) oqsidis (MnO2) kristalebi, konc. 

marilmJava (HCl), kaliumis hidroqsidis (KOH) granu-

lebi, kaliumis nitrati (KNO3), 

cdis msvleloba: 1) mSral sinjaraSi SeitaneT 

mikroSpateli manganumis (IV) oqsidi da daamateT 3-4 

wveTi konc. marilmJava. SeimCneva qloris gamoyofa, 

Tu ar gamoiyofa sinjara gaacxeleT (cda CaatareT 

amwov karadaSi!!!). 

dawereT reaqciis toloba. aRniSneT manga-

numis (IV) oqsidis roli reaqciaSi. 

2) tigelSi moaTavseT kaliumis hidroqsidis 

ramdenime granula da erTi mikroSpateli kaliumis 

nitrati. narevi gaadneT spirtquris alze, mikro-

Spatelis wveriT SeitaneT manganumis (IV) oqsidis 

ramdenime kristali. aRniSneT naleqis feri. 

dawereT Sesabamisi reaqciis toloba.  
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cda 3. kaliumis manganatis miReba da Tvisebebi 

 

mowyobiloba da reaqtivebi: sinjarebi, konc. 

kaliumis (an natriumis) (KOH, NaOH) hidroqsidi, 

kaliumis permanganati (KMnO4), qloriani (an bro-

miani) wyali, kristaluri natriumis sulfiti 

(Na2SO3), ganz. gogirdmJava (H2SO4). 

cdis msvleloba: sinjaraSi CaaxiT 5-6 wveTi 

konc. kaliumis (an natriumis) hidroqsidi, daamateT 

3-4 wveTi kaliumis permanganati da narevi gaacxe-

leT spirtquris alze, xsnaris Seferilobis Secv-

lamde (zurmuxtisferi-momwvano). 

4KMnO4 + 4KOHkonc. = 4K2MnO4 + O2 + 2H2O 

miRebuli kaliumis manganati gaanawileT sam 

sinjaraSi.  

pirvel sinjaraSi daamateT 4-5 wveTi qlo-

riani (an bromiani) wyali. daakvirdiT xsnaris Sefe-

rilobis cvlilebas.  

dawereT Sesabamisi reaqciis toloba. aRniS-

neT K2MnO4-is qloris (bromis) roli am reaqciaSi. 

meore sinjaraSi daamateT kristaluri 

natriumis sulfiti, xsnari gauferuldeba, warmoiq-

mneba MnO2-is  yavisferi naleqi. 

dawereT Sesabamisi reaqciis toloba.  
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mesame sinjaraSi wveTobiT daamateT ganz. 

gogirdmJava. daakvirdiT reaqciis mimdinareobas.  

dawereT Sesabamisi reaqciis toloba. 

 

cda 4. sareaqcio aris gavlena kaliumis 

permanganatis Tvisebebze 

 

mowyobiloba da reaqtivebi: sinjarebi, kaliu-

mis permanganatis (KMnO4) da natriumis sulfitis 

(Na2SO3) xsnarebi.  

cdis msvleloba: sam sinjaraSi CaasxiT ka-

liumis permanganatis xsnari da daamateT natriumis 

sulfitis xsnari. pirvel sinjaraSi reaqcia Caata-

reT mJave areSi, meoreSi – neitralur, xolo mesa-

meSi – tute areSi. 

aRwereT cvlilebebi TiToeul sinjaraSi 

reaqciis mimdinareobisas. gaiTvaliswineT, rom mJave 

areSi permanganatis ( 

4MnO ) ioni aRdgeba Mn
+2-mde, 

neitralurSi – manganumis (IV) oqsidamde (Mn
+4

), 

xolo tute areSi – manganat ( 2

4MnO ) ionamde (Mn
+6

). 

gaakeTeT daskvna, rogor icvleba kaliumis 

permanganatis JangviTi Tvisebebi sxvadasxva areSi. 

dawereT Sesabamisi reaqciis tolobebi. 
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laboratoriuli samuSao # 14 

VIII jgufis Tanauri qvejgufis elementebi 

 

VIII jgufis Tanauri qvejgufis elementebia 

Fe, Co, Ni. miekuTvnebian d elementebs. fizikuri da 

qimiuri TvisebebiT isini emsgavsebian erTmaneTs da 

amitom maT ganixilaven, rogorc `rkinis ojaxis~ 

elementebs. 

am jgufis metalebi urTierTqmedebs maril-

mJavasa da ganz. gogirdmJavasTan. Kkonc. gogird-

mJavasa da azotmJavasTan pasiurdebian. rkinis da 

kobaltis ganz. azotmJavasTan urTierTqmedebisas 

warmoiqmneba Fe(NO3)3 da Co(NO3)2,  xolo nikelis – 

Ni(NO3)2. rkina da kobalti urTierTqmedebs konc. tu-

teebTan gaxurebisas, rac miuTiTebs maT sust amfo-

terulobaze. maTTvis ZiriTadad damaxasiaTebelia 

+2 da +3 Jangvis xarisxi. rkina, kobaltisa da nike-

lisagan gansxvavebiT, warmoqmnis nearTebs (fera-

tebs) sadac daJangulobis xarisxi +6-ia. 

rkina (Fe) perioduli sistemis meoTxe perio-

dis elementia, rigobrivi nomeria 26, atomuri masaa 

55,845.  

rkina movercxlisfro-TeTri feris Wedadi 

liTonia. dedamiwis qerqSi yvelaze metad gavrcele-
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buli liTonia (aluminis Semdeg). misi maqsimaluri 

valentoba + 6-ia da ar Seesabameba jgufis nomers (8 

valentiani rkinis naerTebi cnobili araa). bunebrivi 

rkina arsebobs oTxi stabiluri izotopis saxiT 

54
Fe (5,845 %), 

56
Fe (91,754 %), 

57
Fe (2,119 %) da 

58
Fe (0,282 %).  

kobalti (Co) perioduli sistemis meoTxe 

periodis elementia, rigobrivi nomeria 27, atomuri 

masaa 58,933.  

kobalti myari, movercxlisfro-TeTri, cota-

Ti moyviTalo-movardisfro an molurjo elferis 

liTonia. arsebobs ori kristaluri modifikacia            

α-Co da β-Co. kobalti sicocxlisaTvis mniSvnelovani 

mikroelementia, Sedis B12 vitamins SemadgenlobaSi. 

nikeli (Ni) perioduli sistemis meoTxe perio-

dis elementia, rigobrivi nomeria 28, atomuri masaa 

58,71.  

nikeli movercxlisfro-TeTri mbzinvare li-

Tonia, Cveulebriv temperaturaze haerze ifareba 

oqsidis Txeli feniT, qimiurad naklebad aqtiuria. 

cnobilia bunebrivi nikelis 5 stabiluri izotopi: 

58
Ni (68,27 %), 

60
Ni (26,10 %), 

61
Ni (1,13 %), 

62
Ni (3,59 %), 

64
Ni 

(0,91 %).  
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cda 1. rkinis urTierTqmedeba mJavebTan 

 

mowyobiloba da reaqtivebi: sinjarebi, spirt-

qura, 2N marilmJavas (HCl), gogirdmJavas (H2SO4)da 

azotmJavas xsnarebi (HNO3), konc. gogirdmJava, 

rkinis naqlibi. 

cdis msvleloba: sam sinjaraSi CaasxiT 2N 

marilmJavas, gogirdmJavas da azotmJavas xsnaris 5-5 

wveTi. meoTxe sinjaraSi CaasxiT konc. gogirdmJava. 

TiToeul sinjaraSi moaTavseT rkinis naqlibi, meo-

Txe sinjara gaacxeleT. daakvirdiT reaqciis mimdi-

nareobas.  

dawereT Sesabamisi reaqciis tolobebi. 

 

cda 2. rkinis (II) karbonatis miReba 

 

mowyobiloba da reaqtivebi: qimiuri Wiqa, 

rkinis (II) sulfati (FeSO4), natriumis karbonatis 

xsnari (Na2CO3). 

cdis msvleloba: qimiur WiqaSi CaasxiT wyali 

da aaduReT, gaxseniT masSi rkinis (II) sulfati da 

daamateT natriumis karbonatis xsnari. gamoiyofa 

rkinis (II)  karbonatis TeTri feris naleqi. 

dawereT Sesabamisi reaqciis toloba. 
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cda 3. rkinis (II) qloridi, rogorc mJangavi 

 

mowyobiloba da reaqtivebi: sinjara, rkinis 

(II) qloridi (FeCl2), kaliumis iodidi (KI). 

cdis msvleloba: sinjaraSi CaasxiT rkinis (II) 

qloridis xsnari da daamateT ramdenime ml kaliu-

mis iodidis xsnari. daakvirdiT cdis mimdinareobas. 

dawereT Sesabamisi reaqciis toloba. 

 

cda 4. rkinis fericianidis miReba 

 

mowyobiloba da reaqtivebi: sinjara, rkina 

(III)-is qloridis (FeCl3) da kaliumis fericianidis 

(K4[Fe(CN)6]) xsnarebi, kaliumis tute (KOH). 

cdis msvleloba: sinjaraSi CaasxiT rkinis 

(III) qloridis xsnaris 2-3 ml da daamateT imave 

moculobis kaliumis fericianidi K4[Fe(CN)6] (sisx-

lis yviTeli marili). aRniSneT naleqis feri. 

naleqs daumateT kaliumis tute. 

dawereT Sesabamisi reaqciis toloba. 
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cda 5. rkinis fericianidis miReba 

 

mowyobiloba da reaqtivebi: sinjara, rkinis 

(II) sulfatisa (FeSO4) da kaliumis fericianidis 

(K3[Fe(CN)6]) xsnarebi, kaliumis tute (KOH). 

cdis msvleloba: sinjaraSi CaasxiT rkinis (II) 

sulfatis xsnaris 2-3 ml da daamateT imave mocu-

lobis kaliumis fericianidi K3[Fe(CN)6] (sisxlis 

wiTeli marili). aRniSneT naleqis feri. naleqs dau-

mateT kaliumis tute. 

dawereT Sesabamisi reaqciis toloba. 
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