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qimiuri ganaTlebis sistemaSi analizur qimia erT-erT ZiriTad 

disciplinas warmoadgens. misi roli umniSvnelovanesia qimikosis 

CamoyalibebaSi. laboratoriuli samuSaoebis Catarebis Sedegad studenti 

iRrmavebs Teoriul codnas. igi Tavisi xeliT atareba cdebs; asufTavebs 

WurWels, amzxadebs xsnarebs, eCveva biuretiT da pipetiT muSaobas, 

analizur sasworis gamoyenebas, eufleba gatitvris Cvevebs, raTa zustad 

aiRos anaTvali biuretze. Semdeg ki monacemebis mixedviT moaxdinos 

gaangariSeba.  

      wigni warmoadgens laboratoriul praqtikums raodenobiTi analizis 

titrimtrul meTodSi, sadac Setanilia silabusiT gaTvaliswinebuli 

yvela laboratoriuli samuSao da testirebis CatarebisaTvis saWiro 

kiTxvebi da amocanebi rogorc neitralizaciis meTodSi, aseve Jangva-

aRdgenis meTodebSi da kompleqsonometriaSi. TiToeul kiTxvas Tan axlavs 

pasuxis oTxi varianti, romelTagan sworia mxolod erTi. aq Setanili 

kiTxvebi da amocanebi xels Sewuyobs studentTa codnis amaRlebas, maTi 

damoukidebeli muSaobis sworad warmarTvas da agreTve daexmareba 

maswavleblebs studentTa donis operatiul SemowmebaSi. mocemuli 

saxelmZRvanelo garda laboratoriaSi muSaobis wesebisa da Casatarebeli 

cdebis aRwerisa Seicavs laboratoriul samuSaoebTan Tematurad 

dakavSirebul mokle Teoriul masalas, romlis mizania gaamaxvilos 

studentis yuradReba Teoriuli kursis im sakvanZo sakiTxebze, romelic 

dakavSirebulia TiToeul cdasTan da masSi mimdinare procesebis 

analizTan. 

     imedia es saxelmZRvanelo did daxmarebas gauwevs analizuri qimiiT 

dainteresebul studentebs. 
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laboratoriuli samuSao #1 

laboratoriaSi muSaobisa da usafrTxoebis wesebi 

 

      qimiur laboratoriaSi usafrTxo muSaobisTvis aucilebelia davicvaT 

saTanado wesebi: 

1. yvela studenti valdebulia praqtikuli samuSao Seasrulos misTvis 

gankuTvnil adgilze. cdis Catarebas unda Seudges maSin, rodesac 

gaecnoba cdis Sinaarss. 

2. wesrigSi moiyvanos cdisaTvis saWiro xelsawyoebi da laboratoriis 

xelmZRvanelTan erTad Seamowmos maTi cdisaTvis gamarTuloba. 

3. cdis Catareba da masze dakvirvebebi unda warmoebdes guldasmiT da 

auCqareblad, saWiroa yuradReba mieqces yvela movlenas, romelsac 

adgili eqneba cdis msvlelobis dros. 

4. yovelgvari muSaoba momwamlav nivTierebebze unda Catardes amwov 

karadaSi. 

5. myari nivTierebebis damtvrevisas da yvela im cdis Catarebisas, 

romelTa dros SeiZleba moxdes gaSxefeba, aucilebelia specialuri 

saTvalis gakeTeba. 

6. qimiurad Zlier aqtiuri nivTierebebis narCenebi, rogoricaa 

342 ,,,, HNOSOHPCaNa  da sxva, unda SevagrovoT saTanado WurWelSi. 

7. gogirdmJavas ganzavebisas saWiroa wyalSi CavasxaT gogirdmJava mcire 

ulufebiT mudmivi morevis pirobebSi. 

8. liTonuri Na  da K  inaxeba navTSi. isini gamoyenebis win unda 

gavaSroT filtris qaRaldiT da davamuSavoT lancetiT. 

9. gansakuTrebuli sifrTxile unda gamoviCinoT vercxliswyalTan 

muSaobisas. daRvrili vercxliswyali unda aikrifos pipetiT, romelsac 

morgebuli aqvs rezinis burTi, xolo patara wveTebi – amalgamiT 

dafaruli spilenZis firfitiT. Semdeg vercxliswyliT dabinZurebuli 

adgili unda damuSavdes samqloriani rkinis 20%-iani xsnariT an 

gogirdis fxvniliT. 

10. nivTierebaTa daynosvisas saWiroa saTanado wesis dacva. 

11. advilaalebad nivTierebebTan muSaobisas siaxloves ar unda iyos Ria 

cecxli. spirtquris ali ar unda CaaqroT sulis SeberviT. mis 

Casaqrobad gamoiyeneT spirtquris xufi. 
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12. saWiroa wesrigSi iyos xanZarsawinaaRmdego saSualebebi: qviSa, wyali, 

cecxlsaqrobi. 

13. Tu xanZari gamowveulia wyalSi uxsnadi organuli nivTierebebiT, maSin 

cecxlis Casaqrobad ar SeiZleba wylis gamoyeneba. aseT SemTxvevaSi 

xanZaris kera unda daifaros qviSiT  an azbestis furcliT. 

14. mJavebiT dawvis SemTxvevaSi dazianebuli adgili swrafad unda 

moibanos wylis WavliT, Semdeg damuSavdes sodis an amiakis 

wyalxsnariT. 

15. mwvave tuteebiT gamowveuli damwvrobis SemTxvevaSi dazianebuli 

adgili unda moibanoT ganzavebuli ZmarmJavas an bormJavas xsnariT. 

16. Tvalis dawvis SemTxvevaSi igi unda moibanos didi raodenobis wyliT 

da daedos yinuliani safeni. 

17. bromiT mowamvlis SemTxvevaSi unda asunTqoT amiaki da gaiyvanoT 

sufTa herze. bromiT damwvari adgili hiposulfitis xsnariT mobaneT. 

18. muSaobis damTavrebis Semdeg studenti valdebulia wesrigSi moiyvanos 

Tavisi samuSao magida, gaasufTavos cdis dros gamoyenebuli WurWeli, 

xelsawyoebi da miuCinos saTanado adgili. daketos wylis onkani da 

qselidan gamorTos yvela eleqtroxelsawyo.  
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     analizuri qimia Seiswavlis calkeuli NnivTierebebisa da maTi narevebis 

qimiuri gansazRvris meTodebs. igi Sedgeba ori nawilisagan: TvisebiTi da 

raodenobiTi analizisagan. TvisebiTi analizis amocanaa gamosakvlevi 

nivTierebis SemadgenlobaSi Semavali cakeuli elementebis an ionebis 

aRmoCena, xolo raodenobiTi analizis ki maTi raodenobiTi Semcvelobis 

dadgena. 

      raodenobiTi analizis meTodebia: 

1. woniTi analizi (gravimetria), sadac xdeba gansasazRvravi nivTierebis 

daleqva reaqtivis siWarbiT da analizis bolos misi zusti awonva. 

2. moculobiTi (titrimetruli) analizi, romelic damyarebulia zusti 

koncentraciis mqone xsnaris moculobis zust gazomvaze. 

3. gazometruli analizi, sadac sazRvraven airis moculobas garkveuli 

wnevis da temperatures dros. 

4. analizis fizikur-qimiuri meTodebi, sadac nivTierebis raodenobis 

dasadgenad sazRvraven saanalizo obieqtis calkeul Tvisebebs. mag: 

gardatexis maCvenebels refraqtometriaSi, optikur simkvrives 

fotokolorimetriaSi da a.S. 

      Sesrulebis siCqaris mixedviT moculobiT analizs didi upiratesoba 

aqvs woniT analizTan SedarebiT, radgan reaqciis produqtis awonvis 

nacvlad moculobiT analizSi izomeba daxarjuli reaqtivis moculoba. 

garda amisa, aq reagenti emateba ara siWarbiT, aramed zustad im raodenobiT, 

romelic saWiroa xsnarSi gansasazRvravi komponentisa da reagentis 

urTierTqmedebisas ekvivalenturi wertilis misaRwevad. 

      moculobiT analizSi zusti koncentraciis mqone xsnarebs 

standartuli an titriani xsnarebi ewodeba. 

      koncentracias (nivTierebis raodenobis moculobis erTeulSi) 

gamosaxaven ramodenime xerxiT. esenia: 

1. moluri anu molaruli koncentracia – nivTierebis molebis ricxvi 

gaxsnili erT litrSi. misi erTeulia moli/l, aRiniSneba M-iT. 

2. titri – erT mililitrSi gaxsnili nivTierebis raodenoba. aRiniSneba 

T-Ti. xsnars, romlis titri cnobilia standartuli an titriani xsnari 

ewodeba. misi erTeulia gr/ml. titris gamosaTvleli formulaa 

1000
ЭNT ⋅

= , sadac N normalobaa, Э  ekvivalenti. 
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      gamoTqma NaOH -is titri udris 0,004g-s niSnavs, rom am xsnaris yoveli 

mililitri Seicavs 0,004g NaOH . Caiwereba ase: 004,0=NaOHT g/ml. 

3. normaloba – erT litrSi gaxsnili nivTierebis erTi gram-ekvivalenti 

aRiniSneba N-iT. normalobis gamosaTvleli formulaa 
Э

TN 1000⋅
=  ufro 

xSirad ixmareba decinormaluri (0,1N) da centinormaluri (0,01 N) 

xsnarebi. 

      gramekvivalenti ewodeba nivTierebis raodenobas gramebSi, romelic 

aRebul reaqciaSi ekvivalenturia wyalbadis erTi gramatomisa, an 

hidroqsidis erTi da Jangbadis naxevar gramatomisa an romelime 

erTvalentiani ionis gramatomisa. aRiniSneba Э-Ti. 

      sityva ,,ekvivalenti” niSnavs tolfass. ekvivalentobis kanonis Tanaxmad 

elementebi uerTdebian erTmaneTs maTi ekvivalentebis proporciuli woniTi 

raodenobiT. es kanoni aRmoCenilia rixteris mier 1792w. mJavas ekvivalenti 

tolia mJavas molekuluri masa gayofili mis fuZianobaze. mag: 

;5,36
1

5,36
==HClЭ  49

2
98

42
==SOHЭ . fuZis ekvivalenti tolia fuZis molekuluri 

masa gayofili hidroqsidis jgufis raodenobaze. mag: 40
1
40

==NaOHЭ , 

37
2

74
2)( ==OHCaЭ . marilis ekvivalenti tolia marilis molekuluri masa 

gayofili liTonis atomebis ricxvisa da misi daJangulobis xarisxis 

namravlze. mag: 5,58
1

5,58
==NaClЭ ; .67,51

23
310

243 )( =
⋅

=POCaЭ   

      gramekvivalenti ar warmoadgens mudmiv sidides. is damokidebulia 

reaqciis msvlelobaze da im areze, romelSiac reagirebs aRebuli nivTiereba. 

magaliTad H3PO4-is SemTxvevaSi ekvivalenti yovelTvis erTnairi ar aris. igi 

SeiZleba ganeitraldes rogorc erTfuZiani, orfuZiani da samfuZiani mJava. 

OHPONaHNaOHPOH 24243 +→+      aq g 98
1
98

43
==POHЭ g 

OHHPONaNaOHPOH 24243 22 +→+   aq g 49
2

98
==Э g 

OHPONaNaOHPOH 24343 33 +→+   aq  g 66,32
3

98
==Э g 

Jangva-aRdgenis reaqciebSi naerTis gramekvivalentis gansazRvrisaTvis mis 

molekulur wonas yofen gacemul an SeZenil eleqtronTa ricxvze: magaliTad 
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mJava garemoSi 2
4 5 +− →+ MneMnO , amitom g 61,31

5
035,158

4
==KMnOЭ g. neitralur an 

sust tute garemoSi 24 3 MnOeMnO →+− , amitom g 67,52
3

03,158
4

==KMnOЭ g.  

      moculobiT analizSi titrian xsnars aTavseben sazom WurWelSi, 

romelsac biureti ewodeba. kolbaSi moTavsebul saanalizo xsnars 

biuretidan wveT-wveTobiT umateben titrian xsnars ekvivalenturi wertilis 

miRwevamde. am process gatitvra ewodeba. 

      ekvivalenturi wertilis dasadgenad iyeneben indikatorebs, romlebic 

ekvivalntur wertilSi icvlian fers. gatitvris im moments, roca indikatori 

fers icvlis gatitvris dasrulebis wertili ewodeba. 

      erTnairi normalobis xsnarebi urTierTreagireben Tanabari 

moculobiT: 2211 NVNV = . es aris moculobiTi analizis ZiriTadi formula. 

mag: 0,1 N marilmJavas 10ml gasaneitraleblad ixarjeba 0,1 N tutis xsnaris 

10ml, xolo 0,2N tutis 5ml. xsnaris moculobis sazom erTeulad miRebulia 

WeSmariti litri, romelic udris 1kg wylis masis moculobas, misi udidesi 

simkvrivis (3,98) da normaluri atmosferuli wnevis dros. litris erT 

meaTased nawils mililitri (ml) ewodeba. 

      raodenobiT analizSi moculobis gasazomad iyeneben specialur sazom 

WurWels: biuretebs, pipetebs, sazom kolbebs, menzurebs da sxv. 

      biureti warmoadgens minis cilindrul mils, romelsac danayofebi aqvs. 

danayofebi uCvenebs moculobas mililitrebSi da mililitrebis meaTed 

nawilebSi. es danayofebi zustad gviCvenebs biuretidan Camosxmuli siTxis 

moculobas, masSi siTxis donis cvlilebis mixedviT, e.i. biuretis 

daniSnulebaa gazomos misgan Camosxmuli siTxis moculoba. yvelaze metad 

gavrcelebulia 50 da 25ml-ni biureti. arsebobs agreTve mikrobiuretebi (1 da 

2ml). yvela  biuretze  danayofebi  iwyeba zemodan; pirveli xazi aRniSnulia  

0-iT. bolo xazTan dasmuli cifri uCvenebs biuretiT gasazom mTlian 

moculobas. momuSaves unda axsovdes, rom bolo xazis qvemoT Camosxmuli 

siTxis moculoba ar izomeba. muSaobisas xmarebaSia uonkano da 

minisonkaniani biureti (sur. 1). pirvels bolo nawili wagrZelebuli aqvs, 

romelzedac patara rezinis mili ukeTdeba. kauCukis milis meore boloSi 

moTavsebulia patara wvrili minis mili gawvrilebuli boloTi. rezinis 

mils Suaze aqvs moris momWeri, romliTac siTxes biuretSi akaveben. am 
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ukanasknelze xelis moWeriT xsnari biuretidan Camoedineba. xSirad moris 

momWeris magivrad kauCukis milis SigniT mWidrod aTavseben minis burTulas, 

romelic saketis rols asrulebs (bunzenis momWeri). aseT saketSi xsnaris 

CamoSvebisaTvis saWiroa kauCukis mili mcired gaiwios gverdze TiTebiT im 

adgilas, sadac burTula imyofeba. Tu samuSao xsnari qimiurad moqmedebs 

kauCukze (magaliTad, KMnO4-is, J2-is xsnarebi), maSin ixmareba biureti minis 

onkaniT (sur. 1). biuretis minis onkans, moZraobis gasaadvileblad, wausvamen 

vazelins. onkanis zedapiris is nawili, romelic daketili onkanis dros 

imyofeba biuretis naxvretis gaswvriv, vazeliniT ar ifareba (sur. 1.). 

 

sur. 1. biuretebi. 

      biureti samuSao xsnariT Sevsebis win guldasmiT irecxeba. 

gansakuTrebiT sayuradReboa is, rom cximis umniSvnelo kvalic ki ar darCes 

biuretis Sida kedlebze, radgan biuretidan siTxis Camosxmis Semdeg 

kedlebze darCeba wveTebi da es gavlenas iqoniebs moculobis gazomvis 

sizusteze. 

      garecxil biurets drois mogebis mizniT ki ar aSroben, aramed 

gamoavleben ramdenjerme im xsnars, romlis moculoba unda gaizomos. 

biuretis Sevseba patara Zabris daxmarebiT xdeba. Sevsebis Semdeg Zabrs 

acileben, radgan gatitvris dros Zabridan SeiZleba Camoedinos xsnaris 

wveTebi da moculobis gazomva aRmoCndes arazusti. gatitvrisa da 

danayofebis aTvlis dros biurets zustad vertikalur mdgomareobaSi 

ayeneben. mas Cveulebriv amagreben specialuri saWeriT rkinis Stativze. Tu 
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biuretis saWeri liTonisaa, maSin saWers ukeTeben korpis an kauCukis safens, 

romelic biurets icavs gatexisagan. biuretis Sevsebisas mis qveda viwro 

milSi ar unda darCes haeris buStulebi. am ukanasknelis mocilebis mizniT 

biuretidan CamouSveben xsnars, romlis Zlieri nakadi iwvevs haeris srul 

gamoZevebas da kapilaruli mili ivseba xsnariT. minis onkaniani 

biuretisaTvis haeris gamoZeveba am gziT ar xerxdeba. aseT SemTxvevaSi 

biuretis kapilaruli milis bolos CauSveben xsnariT savse WiqaSi, gaxsnian 

onkans da biuretis zemo piris saSualebiT Seiwoven xsnaris mcire 

raodenobas kapilarul milSi, ris Semdeg biurets Cveulebrivi gziT 

Seavseben.  

      biuretis Sevsebis Semdeg xsnaris dones nulovan xazze daayeneben. 

momuSavis Tvali erT horizontalur sibrtyeSi unda imyofebodes siTxis 

meniskis qveda nawilTan. Seferili xsnaris SemTxvevaSi (magaliTad, iodis, an 

KMnO4-is xsnarebi) danayofebis aTvlas meniskis zeda nawilis mixedviT 

awarmoeben. 

      biuretidan Camosxmuli xsnaris moculobas zomaven mis Camosxmamde da 

Camosxmis Semdeg doneTa sxvaobis mixedviT, aTvla warmoebs biuretis 

danayofebis saSualebiT, zevidan qveviT. Tumca biuretis danayofebi mxolod 

0,1ml moculobas uCvenebs, maTi saSualebiT SeiZleba xsnaris moculoba 

0,02ml sizustiT gaizomos. Tu meniskis qveda nawili biuretis romelime 

danayofs ascda, aTvla SeiZleba Catardes TvalzomiT, amis gaadvilebis 

mizniT aTvlis dros iyeneben lupas. biuretebis danayofebis ufro 

moxerxebuli aTvlisaTvis ixmareba Selbaxis biureti (sur. 2 da 3),  

 

                                sur. 2. ekrani     sur. 3. anaTlebi Selbaxis 

                                anaTlebisaTvis.          biuretze. 
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romelsac ukana mxares rZisferi minis fonze aqvs viwro lurji zoli, 

meniskze dakvirvebis dros sxivis gardatexis Sedegad lurji zoli 

warmogvidgeba erTimeorisadmi mimarTul or konusad, romelTa Soris 

imyofeba skalis saZiebeli danayofi. biuretidan xsnaris CamoSveba warmoebs 

TandaTanobiT, ise rom kedlebze darCenili misi naSTi Camodenas aswrebdes. 

sizustis dasacavad umjobesia gatitvris damTavrebidan erTi wuTis Semdeg 

warmoebdes daxarjuli reaqtivis aTvla biuretze. 

      muSaobis damTavrebis Semdeg biurets Seavseben gamoxdili wyliT 

mtverisagan dasacavad, daaxuraven minis xufs an sinjaras. 

     pipeti ixmareba xsnaris zusti moculobis asaRebad da erTi 

WurWlidan meoreSi gadasatanad. arsebobs ori saxis pipeti: cilindruli – 

danayofebiT da Cveulebrivi – udanayofo. cilindruli pipeti (sur. 4) 

warmoadgens viwro milis cilindrs danayofebiT, ixmareba 1,2,5,10 da 25ml 

moculobis pipeti;  

 

sur. 4. pipetebi. 

pipeti xazebiT Tanatoladaa dayofili mililitrebad da mililitris meaTed 

an meased nawilebad. aseTi pipetiT SesaZlebelia sxvadasxva moculobis 

xsnaris aReba 0,1-0,01ml sizustiT masze aRniSnuli tevadobis farglebSi. 

cilindruli pipeti ufro nakleb zustia, vidre udanayofo pipeti. 

      Cveulebrivi udanayofo pipetis Sua nawili gafarToebulia cilindris 

magvarad, romelzedac aRniSnulia am pipetis moculoba, graduirebuli C20 . 

aseT pipets zemoT patara diametris yelze aRniSnuli aqvs Wde, rac xsnaris 

Sesavsebi donis maCvenebelia. ganieri nawilis qveviT pipetis milis diametri 

TandaTanobiT mcirdeba da boloSi metad viwrovdeba, rac xsnaris sinjis 

zomierad aRebisa da pipetidan misi CamoSvebis saSualebas iZleva. aseTi 
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pipetiT sargeblobis dros xsnaris aReba SeiZleba mxolod masze aRniSnuli 

moculobis raodenobiT. Cveulebriv udanayofo pipetebs akeTeben 0,5-dan 

100ml-mde moculobis. moculobiT analizSi ufro xSirad ixmareba 10,20,25,50 

da 100ml pipetebi. 

      pipetis xsnariT gavseba warmoeba Semdegnairad: pipets ori TiTiT 

(ceriT da SuaTiTiT) iReben da mis qveda bolos wveriT Rrmad CauSveben 

xsnarSi, zeda bolos ideben pirze da pipetSi frTxilad amoswoven xsnars 

ise, rom misi done Wdis zeviT iqnes da saCvenebel TiTs swrafad afareben 

zemodan. avsebul pipets amoiReben xsnaridan, marcxena xelis daxmarebiT 

zustad vertikalur mdgomareobaSi iWeren da usworeben sibrtyes, romelic 

pipetis Wdis mier warmoSobil wrexazs emTxveva (e.i. meniskis qveda nawili da 

momuSaves Tvali unda imyofebodes erT horizontalur sibrtyeSi). Semdeg 

mcired asusteben saCvenebeli TiTis daWeras pipetis zeda naxvretze da 

xsnars pipetidan wveT-wveTobiT uSveben, bolos isev mWidrod faraven zeda 

naxvrets saCvenebeli TiTiT. roca daweuli xsnaris meniskis qveda nawili 

zustad Wdes gauswordeba, pipetidan xsnari gadaaqvT sufTa WurWelSi, 

risTvisac pipetze dafarebul TiTs odnav aSoreben. pipetis bolo nawili ki 

unda exebodes im WurWlis kedels, romelSiac xsnari isxmeba. xsnaris 

CamoSvebis Semdeg pipetis wvers SexebaSi toveben WurWlis kedelTan kidev 

ramdenime wams (sur. 5).  

 

sur. 5. xsnaris Camosxma pipetidan. 

saWiro ar aris pipetSi darCenili xsnaris ukanaskneli wveTebis CaberviT 

gamodevna; pipeti im angariSiTaa dakalibrebuli, rom Sig darCenili xsnaris 

wveTebi ar Sevides im moculobaSi, rac pipetzea naCvenebi. muSaobis 

damTavrebis Semdeg pipets garecxaven. sufTa pipetebs aTavseben StativSi, an 

maRal cilindrSi, romlis fskerze moTavsebulia filtris qaRaldi pipetSi 

darCenili xsnaris Sesawovad. zemodan pipeti ixureba qaRaldis an minis 

xufiT. 



 12

      samuSao titriani xsnarebis mosamzadeblad iyeneben didi tevadobis 

(250ml-dan 1l-mde) sazom kolbebs.   

      sazomi kolbebis Cveulebrivi kolbebisagan mTavari gansxvavebuli 

niSania is, rom sazom kolbas yelze aqvs Wde wriuli xazis saxiT. kolbis 

tevadoba aRniSnulia gverdiT zedapirze (sur. 6).  

 

sur. 6. sazomi kolbebi. 

nivTierebas kolbaSi aTavseben mSrali Zabris saSualebiT, asxamen wyals 

kolbis naxevari moculobis raodenobiT, Semdeg kolbis wriuli moZraobiT 

xsnian wonaks da Zabris saSualebiT umateben wyals yelamde. moacileben 

Zabrs da swor zedapirze dadgmul kolbaSi pipetidan wveT-wveTobiT umateben 

wyals Wdemde. amis Semdeg kolbas daaxuraven milesil sacobs da guldasmiT 

aureven xsnars, risTvisac kolbas gadaabruneben sacobiT qvevidan zeviT 10-

jer. sazom kolbaSi xsnaris Senaxva araa sasurveli, radgan xsnaris 

moqmedebiT mina TandaTanobiT gamoituteba da sazomi kolba fuWdeba. 

      sazomi cilindri da menzura. am WurWels iyeneben xsnarebis moculobis 

mxolod daaxloebiTi gazomvisaTvis. sazomi cilindri warmoadgens minis 

sqelkedlian WurWels (sur. 7). menzuras Cveulebriv konusiseburi forma aqvs 

(sur. 8).  

 

 

sur. 7. sazomi cilindrebi:           sur. 8. menzura. 

                     Cveulebrivi da milesili sacobiT. 
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cilindrebis da menzurebis yelis diametric gacilebiT ufro didia, vidre 

biuretis da pipetis, maTi anaTvlebis sizustec ufro mcirea. cilindrs da 

menzuras mTel sigrZeze aqvs danayofebi mililitrebad da mililitrebis 

meaTed nawilebad. maT amzadeben 50ml-dan 1000ml-mde tevadobiT. gamoiyeneba 

agreTve cilindrebi milesili sacobiT.  

 

WurWlis gasufTaveba 

 

      raodenobiT analizSi qimiuri WurWlis sisufTaves Zalian didi 

yuradReba eqceva. qimiur WurWels xmarebis win guldasmiT asufTaveben. minis 

WurWlis sisufTavis maCveneblad SeiZleba CaiTvalos minis Siga zedapiris 

Tanabrad dasveleba. WurWlis gasufTavebisaTvis jer meqanikur xerxs 

iyeneben. am mizniT samuSao WurWelSi asxamen wyals da jagrisiT wmenden, an 

qaRaldis naWrebs yrian WurWelSi da anjRreven mas. Tu meqanikuri 

gasufTaveba ar iZleva sasurvel Sedegs, mimarTaven qimiur xerxs. ufro 

xSirad xmaroben qromis narevs, romelic warmoadgens kaliumis biqromatis 

xsnars gogirdmJavaSi. qromis narevis mosamzadeblad 5-6gram K2Cr2O7-s xsnian 

100ml wyalSi da miRebul xsnars umateben 100ml koncentrirebul H2SO4-s. 

gasasufTavebel WurWelSi asxamen mcire raodenobis qromis narevs da 

WurWels xelSi abruneben ise, rom am nareviT mTlianad dasveldes WurWlis 

Siga zedapiri. amis Semdeg qromis narevs abruneben Tavis WurWelSi da 

gasasufTavebel WurWels recxaven wyliT, bolos avleben gamoxdil wyals 

da aSroben. 

      qromis narevTan muSaoba moiTxovs sifrTxiles da yuradReba unda 

mieqces, rom narevis wveTebi ar moxvdes momuSavis sxeuls an tanisamoss. 

moxvedris SemTxvevaSi qromis narevi maSinve unda moirecxos didi 

raodenobis civi wyliT, risTvisac sxeulis dazianebul nawils SeuSveren 

onkanis qveS. 

      qimiur WurWels asufTaveben agreTve – 0,1N KMnO4-isa da 

koncentrirebuli H2SO4-is Tanaswor moculobaTa nareviT. sargebloben 

agreTve KMnO4-is tutiani xsnariT, tutis spirtiani xsnariT da sxva. 

cximisagan gasufTaveba yvelaze kargad warmoebs NaOH-is xsnaris gamoyenebiT. 
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      moculobiT analizSi gamoyenebuli reaqciebi SeiZleba daiyos Semdeg 

ZiriTad meTodebad: 

1. neitralizaciis meTodi, romelsac safuZvlad udevs mJavis da tutis 

urTierTqmedebiT gamowveuli reaqcia:  

OHOHH 2→+ −+  

      es meTodi moicavs or xerxs: alkalimetrias (alkali - tute) da 

acidimetrias (acidum - mJava). mJavis gansazRvris dros ixmareba tutis titriani 

xsnari, romlis moculoba biuretiT izomeba. neitralizaciis am xerxs 

alkalimetria ewodeba. tutis gansazRvris dros ki ixmareba mJavis titriani 

xsnari. am xerxs acidimetria ewodeba. 

2. Jangva-aRdgenis meTodi (redoqsimetria), romelsac safuZvlad udevs 

Jangva-aRdgenis reaqciebi. samuSao titriani xsnarebis saxiT 

damJangvelebad ufro xSirad iyeneben 27224 ,, JOCrKKMnO  da sxvas, 

aRmdgenelebad ki 223 ,, SnClCrClTiCl  da sxvas. 

3. daleqvis meTodi (sedimentacia), romelsac safuZvlad udevs 

gansasazRvravi elementis titriani xsnariT daleqva Zneladxsnadi 

naerTis saxiT. 

4. kompleqsnaerTebis warmoqmnis meTodi (kompleqsonometria), romelic 

damyarebulia liTonis ionebisa da organuli kompleqswarmomqmneli 

reagentebisagan Sidakompleqsuri naerTis warmoqmnis reaqciaze. 

      moculobiT analizSi gansazRvris sizuste mraval faqtorzea 

damokidebuli. maT Soris yvelaze didi mniSvneloba aqvs sdantaruli 

xsnarebis momzadebis sizustes. 

      moTxovnilebebi, romelic saWiroa standartuli xsnarebis 

mosamzadeblad, Semdegia: 

1. nivTierebas unda hqondes didi molekuluri da gramekvivalenturi wona; 

2. nivTiereba unda iyos qimiurad sufTa, minarevebs ar unda Seicavdes 

iseTi raodenobiT, romelic imoqmedebs mis sizusteze (ara umetes 0,05-

0,1%); 

3. nivTiereba unda iyos kristaluri; 

4. wyalSi kargad unda ixsnebodes, magram ar unda iyos higroskopuli. 

      Tu nivTierebebi am moTxovnilebebs ar akmayofilebs, maSin amzadeben 

miaxloebiTi normalobis xsnarebs da zusti koncentraciis mqone xsnariT 

gatitvris saSualebiT adgenen mis Sesworebis koeficients – K, romelic 
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uCvenebs Tu ra ricxvze unda gamravldes daxarjuli xsnaris moculoba, rom 

igi miyvanili iqnes zust normalobamde. Sesworebis koeficientis gansazRvra 

xdeba sami xerxiT: 

1. moculobis mixedviT 
2

1

V
VK = , sadac V1 aris zusti koncentraciis mqone 

xsnaris moculoba – ml-Si, V2 – gatitvraze daxarjuli xsnaris 

moculoba ml-Si.  

2. titris mixedviT 
Teor.

praqt.

T
T

K = , sadac Tpraqt. aris gatitvraze daxarjuli 

xsnaris titri, TTeor. ki zusti koncentraciis mqone xsnaris titri. 

3. normalobis mixedviT 
Teor.

praqt.

N
N

K = , sadac Nprqt. aris gatitvraze 

daxarjuli xsnaris daaxloebiTi normaloba, NTeor. ki xsnaris zusti 

normaloba. 

      xSirad standartuli anu zusti koncentraciis xsnarebis 

mosamzadeblad iyeneben fiqsonalebs, romelic warmoadgens minis orive 

mxridan mirCilul ampulas, romelSiac moTavsebulia nivTierebis zusti 

raodenoba. sazom kolbaSi aTavseben Zabrs, texaven Sin fiqsonals 

specialuri wkiriT da wyliT kargad Carecxaven, ris Semdegac gamoxdili 

wyliT Wdemde Seavseben da kargad SeanjRreven.  

 

neitralizaciis meTodi 

 

      wyalxsnarebSi neitralizaciis meTodis Teoriuli safuZvelia wyalbad 

da hidroqsilionTa SeerTeba da mcired disosocirebuli naerTis wlis 

warmoqmna: OHOHH 2→+ −+ . am meTodiT SeiZleba rogorc mJavis, ise tutis 

raodenobis gansazRvra. mJavis gansazRvris dros ixmareba tutis titriani 

xsnari, romelic biuretiT izomeba. neitralizaciis am xerxs alkalimetria 

ewodeba. tutis gansazRvris dros ki ixmareba mJavis titriani xsnari am xerxs 

acidimetria ewodeba. acidimetria da alkalimetria warmodgeba laTinuri 

sityvebdan acidum – mJava da alkali – tute. 

      sufTa wyali Zlier sust eleqtrolits warmoadgens. igi mcired 

disocirdeba +H da −OH  ionebad. 
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−+ +⇔ OHHOH 2  

      wylis elgamtarobis sididis safuZvelze gamorkveulia, rom wyalbad-

ionebis da hidroqsil-ionebis koncentracia udris 10-7mol/l 22 -ze. e.i. aTi 

milioni litri wylidan mxolod erTi gram-molekulaa disocirebuli 

ionebad. erTi gram-molekula wylis disorciis dros miiReba erTi gram ioni 

(1g) wyalbadi da erTi gram-ioni hidroqsili (17g). (wylis disociaciis 

xarisxi Zalian mcirea, igi tolia 1,8·10-16). 

      wyalSi rogorc +H , ise −OH  ionebis koncentracia udris 10-7, xolo 

maTi namravli Seadgens 10-14-s. 

       [ ]+H [ ] 1477 101010 −−−− =⋅=OH   [  ] AaRniSnaven koncentracias. e.i. wyalbad-

ionebis da hidroqsil-ionebis koncentraciis namravli mudmivi sididea. mis 

ricxobriv mniSvnelobas 10-14 ewodeba wylis ionuri namravli. rogorc ar 

unda Seicvalos +H  da −OH  ionebis koncentracia, maTi namravli yoveli 

xsnarisaTvis (ucvlel temperaturaze) mudmiv sidides warmoadgens. 

gamoxdil wyalSi [ ] [ ] 710−−+ == OHH  

      maSasadame neitraluri iqneba iseTi xsnari, romelSic [ ] [ ]−+ = OHH , anu 

romelSic [ ] 710−+ =H .  

      Tu +H koncentracia 10-7-ze metia, −OH  ionebis koncentracia Sesabamisad 

naklebi unda iyos. magaliTad, Tu +H ionebis koncentracia 10-5 udris, maSin 

−OH  ionebis koncentracia 10-9 toli aRmoCndeba. am SemTxvevaSi xsnars 

mJavuri reaqcia eqneba. 

      wyalxsnaris reaqciis (mJavuri, tute, Tu neitraluri) sazomi 

warmoadgens wyalbad-ionis koncentracia. Tu es sidide cnobilia wylis 

ionuri namravlis mixedviT advili gamosaTvlelia −OH  ionebis 

koncentracia.  

      xsnarebis mJavianobis an tutianobis raodenobrivi daxasiaTebisaTvis 

ufro moxerxebulia +H ionebis koncentraciis Sebrunebuli sididis 

logariTmi. am sidides wyalbad ionis maCvenebeli ewodeba da aRiniSneba pH-

iT (pe-aS). es cneba SemoiRo 1913w. zorensenma. pH tolia wyalbadionTa 

koncentraciis aTobiTi logariTmisa uaryofiTi niSniT 

[ ]+−= HgpH  

mag: Tu [H+] = 10-7, maSin 710)7(10 7 =−−=−= − ggpH   
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e.i. Tu [H+] = 10-7,  maSin pH=7 da are neitraluria 

    Tu [H+] = 10-3,  maSin pH=3 da are mJavuria 

    Tu [H+] = 10-12,  maSin pH=12 da are tutea. 

      amgvarad neitralur areSi pH=7, mJavur areSi pH<7-ze, xolo tute 

areSi pH>7-ze.  

      neitralizaciis reaqciis dros, e.i. roca mJavaTi vmoqmedebT tuteze an 

piriqiT, araviTar ferad efeqts adgili ara aqvs. amitom gatitvris 

ekvivalenturi wertilis dadgenisaTvis saWiroa gasatitrav xsnars daematos 

romelime Sesaferisi indikatori. indikatorebi ewodeba nivTierebebs 

romlebic fers icvlian wyalbad-ionis garkveuli koncentraciis dros. 

indikatori (laT. idico-dan vuCveneb) gviCvenebs gatitvris damTavrebas, igi 

ekvivalentur wertilSi an mis miaxlovebisas gasatitrav nivTierebas ucvlis 

fers. 

      neitralizaciis reaqciebSi gamoyenebulia iseTi indikatorebi, 

romlebic icvlian Tavis fers pH sididis cvlilebis mixedviT. aseTi 

indikatorebia: lakmusi, fenolftaleini, meTilnarinji da sxva. 

      lakmusi mJava garemoSi wiTlad ifereba, tute garemoSi ki lurjad. 

fenolftaleini mJava garemoSi uferoa, tute garemoSi ki mowiTalo- 

Jolosferi. meTilnarinji mJava garemoSi movardisfroa, tute garemoSi ki – 

yviTeli. arCeven gatitvris or meTods: 

1. pirdapiri gatitvra. am SemTxvevaSi gansasazRvrav ions titraven 

reagentis xsnariT da ekvivalentur wertils adgenen indikatoris 

gamoyenebiT. 

2. ukugatitvris meTodi. am meTods iyeneben maSin, rodesac ar aris 

Sesaferisi indikatori, an reaqcia midis Zalian nela. magaliTad 

kalciumis karbonatis gansazRvris dros iyeneben marilmJavas 

titrirebul xsnars Warbi raodenobiT. 

OHCOCaClHClCaCO 2223 2 +↑+→+  

      reaqciis damTavrebis Semdeg titraven Warb marilmJavas, romelic ar 

Sevida reaqciaSi da sxvaobiT pouloben marilmJavas raodenobas, romelic 

ekvivalenturia kalciumis karbonatisa. 

      neitralizaciis meTodSi mzaddeba ori xsnari: 1) 0,1N Na2CO3-is 

standartuli xsnari; 2) 0,1 N  HCl-is samuSao xsnari. 
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laboratoriuli samuSao #2 

0,1N  Na2CO3-is standartuli xsnaris momzadeba 

 

      106
32
=CONaM  

      53
2

106
232

===
MЭ CONa  

      0,1N Na2CO3-is xsnaris mosamzadeblad analizur sasworze wonian 5,3g 

Na2CO3 an iReben fiqsonals, xsnian mcire raodenobis gamoxdil wyalSi, 

gadaaqvT litrian sazom kolbaSi, avseben Wdemde gamoxdili wyliT. ukeTeben 

sacobs da kargad SeanjRreven. momzadebuli xsnari gadaaqvT winaswar 

momzadebul WurWelSi. ukeTeben sacobs da saTanado warweras. 

 

0,1N  HCl-is samuSao xsnaris momzadeba 

 

      5,36=HClM ; 5,36
1

5,36
1

===
MЭHCl  

      0,1N  HCl unda Seicavdes 3,65g HCl-s litrSi. amisaTvis unda dadgindes 

laboratoriaSi arsebuli konc. HCl-is ramden ml-Sia 3,65g qlor-wyalbadi, 

risTvisac konc. HCl gadaaqvT sazom cilindrSi da areometris saSualebiT 

zomaven mis simkvrives da cxrilis saSualebiT adgenen mJavas procentul 

Semcvelobas mag: Tu dHCl=1,12, maSin igi 23,82%-iania. adgenen proporcias: 

 

100g mJava Seicavs 23,82g qlorwyalbads 
 
X ,,------------------“ 3,65g  ------------------  
 

 32,15
82,23

65,3100
=

⋅
=x g 

   
      e.i. 15,32g marilmJavas xsnari, romlis kuTri wona d=1,12 Seicavs 3,65g 

qrolwyalbads. siTxeebis da gansakuTrebiT koncentrirebuli mJavebis awonva 

mouxerxebelia da amitom awarmoeben maTi moculobis gazomvas, risTvisac 

gaangariSebul mJavas raodenobas yofen mis kuTr wonaze 

68,13
12,1
32,15

===
d
PV ml. 
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      e.i. 13,68ml 23,82%-iani marilmJavas xsnari Seicavs 3,65g qlorwyalbads. 

miRebul mililitrebis raodenobas zomaven sazomi cilindriT an menzuriT, 

asxamen litrian sazom kolbaSi da avseben Wdemde gamoxdili wyliT. kargad 

SeanjRreven. xsnari gadaaqvT WurWelSi, romelsac ukeTeben sacobs da 

warweras. aseTi xerxiT momzadebuli xsnari daaxloebiT 0,1N-ia; (daaxloebiT 

0,1N Caiwereba ase: ~0,1N). amitom unda dadgindes am xsnaris Sesworebis 

koeficienti K, romelic gviCvenebs Tu ramdenjer koncentrirebuli an 

ganzavebulia momzadebuli xsnari zust 0,1N xsnarTan SedarebiT.  

 

laboratoriuli samuSao #3 

0,1N  HCl xsnaris Sesworebis koeficientis dadgena (KHCl) 

 

      gansazRvris msvleloba: 

      0,1N Na2CO3-is standartuli xsnaris 10ml-s pipetis saSualebiT aTavseben 

konusur kolbaSi (erlenmeieris), umateben 1-2 wveT indikator meTilnarinjs, 

ris Sedegadac xsnari Seifereba yviTlad. kolbis yels Carecxaven gamoxdili 

wyliT da frTxilad titraven biuretSi moTavsebuli ~0,1N  HCl-is samuSao 

xsnariT, movardisfro Seferilobis miRebamde. cdas imeoreben 3-5-jer. sami 

Tanxvdenili sidididan iReben saSualos. gatitvris Sedegebi SeaqvT cxrilSi. 

 

#  V1  (Na2CO3ml) V2  (HClml) SeniSvnebi 

1 

2 

3 

 

10 

10 

10 

 

9,8 

9,8 

9,8 

 

 

 

       

      02,1
8,9

10

2

1 ===
V
VK  

e.i. Sesworebis koeficienti K = 1,02. 
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wylis sixistis gansazRvra 

 

      wylis sixiste gamowveulia kalciumis da magniumis marilebiT. 

ansxvaveben sixistis or saxes: droebiTs (karbonatuls) da mudmivs 

(arakarbonatuls). droebiT (karbonatuls) sixistes ganapirobebs wyalSi 

gaxsnili Ca-is da Mg-is hidrokarbonatebi, romlebic wylis duRilis dros 

gardaiqmnebian uxsnad karbonatebad da gamoiyofian naleqis saxiT: 

↑++↓→ 22323 )( COOHCaCOHCOCa  

↑++↓→ 22323 )( COOHMgCOHCOMg  

      amrigad es sixiste wylis duRiliT mTlianad ispoba da amitom mas 

drobiTi sixiste ewodeba. 

      mudmiv sixistes ki ganapirobebs wyalSi gaxsnili kalciumis da 

magniumis qloridebi da sulfatebi. es marilebi duRilisas rCebian wyalSi. 

 

droebiTi sixistis gansazRvra 

 

      konusur kolbaSi aTavseben 100ml onkanis wyals, umateben 2 wveT 

meTilnarinjs da titraven 0,1 N  HCl-is samuSao xsnariT yviTelidan Ria 

vardisferSi gadasvlamde. am dros mimdinareobs Semdegi reaqciebi: 

OHCOCaClHClHCOCa 22223 222)( +↑+→+  

OHCOMgClHClHCOMg 22223 222)( +↑+→+  

      gatitvras imeoreben 3-5-jer. Tanxvedrili sidididan angariSoben 

saSualos. wylis sixistis gamosaangariSebeli formulaa 

1000
2

⋅
⋅⋅

=
OH

HClHClHCl

V
NKV

G mg-ekv/lit. 

 

    

   264,31000
100

1,002,12,3
=⋅

⋅⋅
=G mg-ekv/lit.  

   

 

# 
OHV 2

 N
HClV 1,0  SeniSvna 

1 

2 

3 

100 

100 

100 

3,2 

3,2 

3,2 
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laboratoriuli samuSao #4 

xsnarSi  tutis Semcvelobis gansazRvra 

 

      konusur kolbaSi pipetis saSualebiT aTavseben 10ml NaOH-is xsnars, 

umateben 1-2 wveT indikator meTlnarinjs da kolbis yels Carecxaven mcire 

raodenoba gamoxdili wyliT. miRebul yviTeli feris narevs titraven 

biuretSi moTavsebuli 0,1N HCl-is samuaSao xsnariT Ria vardisfer 

Seferilobamde. biuretze aiTvlian daxarjuli HCl-is xsnaris moculobas. 

gatitvras imeoreben 3-5-jer da sami Tanxvedrili ricxvidan angariSoben 

saSualos, Sedegebi SeaqvT cxrilSi. 

 

# saan
NaOHV  ml N

HClV 1,0  ml SeniSvna 

1 

2 

3 

10 

10 

10 

7,5 

7,5 

7,5 

 

radgan KHCl=1,02 
faqtiurad daixarja 

7,5·1,02=7,65 

 

 

      analizis Sedegebis gaangariSeba 

      10=saan
NaOHV ml 

      5,7=N
HClV 0,1N ml 

      02,1=HClK  

      
?

65,702,15,71,0

=
=⋅=

saan
NaOH

N
HCl

T
V

 

40=NaOHЭ   004,0
1000

1,040
1000

1,0 =
⋅

=
⋅

=
NЭT N

NaOH g/ml 

1ml 0,1N  HCl ---------- 0,004g NaOH    

7,65ml -------------------- X                  

 0306,0
1

004,065,7
=

⋅
=X g 

00306,0
10
0306,0

==praqt
NaOHT g/ml 
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NaOH  da  Na2CO3-is narevis analizi 

 

      konusur kolbaSi pipetis saSualebiT aTavseben saanalizo narevis 10ml. 

umateben 1-2 wveT meTlnarinjs, anzaveben gamoxdili wyliT. kolbas dgamen 

TeTr qaRaldze da yviTlad Seferil xsnars titraven 0,1 N marilmJavas 

xsnariT Ria vardisferi Seferilobis miRebamde. gatitvras imeoreben 2-3-jer. 

vinaidan am dros erTdroulad ititreba Na2CO3  da  NaOH, amitom mJavas es 

raodenoba V1 iqneba saerTo tutianobis maCvenebeli. narevSi cal-calke NaOH  

da  Na2CO3 Semcvelobis dasadgenad saWiroa sareaqcio aredan erT-erTi 

komponentis gamoyvana. risTvisac meore kolbaSi aTavseben saanalizo xsnaris 

10ml, anzaveben gamoxdili wyliT da umateben 8-10ml bariumis qloridis 

xsnars, romelic xsnarSi myof Na2CO3 –is daleqavs BaCO3 –is saxiT da 

gamoiyvans sareaqcio aredan. 

NaClBaCOBaClCONa 23232 +↓→+  

      xsnarSi darCeba NaOH. xsnar-naleqs umateben 5-6 wveT fenolftaleinis 

0,1% spirtian xsnars da titraven 0,1 N  HCl-is xsnariT Jolosferi xsnaris 

gauferulebamde. meore gatitvraze daxarjuli HCl-is raodenoba xsnarSi 

myofi NaOH-is ekvivalenturia. Tu pirvel gatitvraze daxarjul mJavas 

raodenobas V1 gamovaklebT meore gatitvraze daxarjul mJavas raodenobas 

V2 miviRebT sxvaobas – V3, romelic Na2CO3  ekvivalenturi iqneba. 

    

# saan.

32CONaNaOHV +  ml V1  HCl ml V2  HCl ml SeniSvna 

1 

2 

3 

10 

10 

10 

7,1 

7,1 

7,1 

 

2,2 

2,2 

2,2 

 

 

      angariSi  

10=saanalizo
narevisV ml      KHCl = 1,02 

           pirvel gatitvraze daxarjuli mJavas raodenoba  V1=7,1·1,02=7,242ml 

      meore gatitvraze daxarjuli mJavas raodenoba   V2=2,2·1,02=2,244ml 

      2,244ml HCl  daixarja NaOH-is gasatitrad. 

Na2CO3-is gasatitrad daxarjuli mJavas raodenoba V3=V1-V2=7,242-2,244=4,998ml 
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gamoviangariSoT saanalizo narevSi NaOH Semcveloba da titri. 

40=NaOHЭ   004,0
1000

401,0
1000

=
⋅

=
⋅

=
ЭNTNaOH

Teoriuli g/ml 

1ml 0,1 N  HCl  aneitralebs 0,004g NaOH 

2,244ml ,------------------------“ X               

008976,0
1

004,0244,2
=

⋅
=X g NaOH 

10ml narevi Seicavs 0,008976g NaOH             

1ml ,,------------------“ X 

0008976,0
10
008976,01

=
⋅

=X g/ml  NaOH 

e.i. 0008976,0=praqt.
NaOHT g/ml 

gamoviangariSoT narevSi Na2CO3 –is Semcveloba da titri 

53
2

106
232

===
MЭ CONa      0053,0

1000
1,053

100032
=

⋅
=

⋅
=

NЭT CONa
Teoriuli g/ml 

1ml 0,1 N  HCl  aneitralebs 0,0053g Na2CO3  

4,998ml ,,--------------------“ X 

X= 02648,0
1

0053,0998,4
=

⋅  g 

10ml narevi Seicavs 0,02648g Na2CO3 

1ml ,,------------------“ X 

X= 002648,0
10

02648,0
=  g/ml 

e.i. 002648,0
32
=praqt.

CONaT g/ml 
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laboratoriuli samuSao #5 

I testireba 

 

1. mocemuli reaqciebidan romeli miekuTvneba neitralizaciis reaqcias? 

1) ;2)(2 22 NaClOHFeNaOHFeCl +=+  

2) ;24422 NaClMgHPOHPONaMgCl +=+  

3) ;2)( 24422 OHCaSOSOHOHCa +=+  

4) ↓+=+ AgClNONHAgNOClNH 3434 . 

 

2. romelia samuSao xsnari neitralizaciis meTodSi? 

1) 0,1 N natriumis karbonati;  3) 0,1 N kaliumis permanganati; 

2) 0,1 N marilmJava;            4) 5% gogirdmJava. 

 

3. ra feris aris indikatori meTilnarinji mJava garemoSi? 

1) vardisferi;  2) mwvane;  3) yviTeli;  4) lurji. 

 

4. ra ewodeba tutis titrirebuli xsnaris gamoyenebiT mJavas raodenobiT 

gansazRvras? 

1) hidrolizi;        3) trilonometria; 

2) eleqtrolizi;     4) alkalimetria.   

 

5. roca samuSao xsnaris Sesworebis koeficienti K > 1-ze, standartul 

(ZiriTad) xsnarze ganzavebuli Tu koncentrirebulia igi: 

1) koncentrirebulia;            3) ganzavebulia; 

2) erTnairi koncentraciisaa;    4) Zlier ganzavebulia.  

 

6. ramdeni grami natriumis karbonati unda avwonoT, rom movamzadoT misi 0,1N 

xsnaris 2 litri? 

1) 5,3g;   2) 10,6g;   3) 9,5g;   4) 4,5g. 

 

7. gamoiangariSeT natriumis tutis titri, Tu natriumis tutis 9ml-is 

gatitvraze dagvexarja ~ 0,1 N marilmJavas 10,5ml (KHCl = 1,1):  

1) 0,005133;   2) 0,009420;   3) 0,02141;   4) 0,002211. 
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8. romeli marilebi ganapirobeben wyalSi droebiT sixistes? 

1) magniumis sulfati da kalciumis qloridi; 

2) magniumis karbonati da natriumis sulfati; 

3) kalciumis sulfati da bariumis karbonati; 

4) kalciumis bikarbonati da magniumis bikarbonati. 

 

9. 11ml natriumis tutis da natriumis karbonatis narevis gatitvraze 

daixarja 9ml ~ 0,1 N marilmJavas xsnari (KHCl = 1,1), xolo sareaqcio aredan 

natriumis karbonatis gamoyvanis Semdeg – igive marilmJavas 4,6ml xsnari. 

gansazRvreT natriumis karbonatis titri saanalizo xsnarSi: 

1) 0,104534;   2) 0,341221;   3) 0,002332;   4) 0,093387. 

 

10. romelia ZiriTadi (standartuli) xsnari neitralizaciis meTodSi? 

1) 0,1 N natriumis karbonati;    3) 2% natriumis tute; 

2) 0,2 N amoniumis qloridi;     4) 0,1 N marilmJava. 

 

11. ra feris aris indikatori meTilnarinji tute garemoSi? 

1) iisferi;   2) vardisferi;   3) yviTeli;   4) wiTeli.  

 

12. ra ewodeba mJavas titrirebuli xsnaris gamoyenebiT tutis raodenobiT 

gansazRvras? 

1) permanganatometria;    3) iodometria; 

2) hidrolizi;            4) acidimetria. 

 

13. roca samuSao xsnaris Sesworebis koeficienti K < 1-ze, ZiriTad xsnarze 

ganzavebuli Tu koncentrirebulia igi? 

1) koncentrirebulia;    3) erTnairi koncentraciisaa; 

2) ganzavebulia;        4) Zlier koncentrirebulia. 

 

14. ramdeni ml 21,92%-iani (d = 1,11) marilmJavaa saWiro ~ 0,1 N marilmJavas 

500ml-is dasamzadeblad? 

1) 8,041202;   2) 12,34011;   3) 7,500655;   4) 21,722102. 
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15. romel indikators viyenebT saanalizo xsnarSi tutis Semcvelobis 

gansazRvrisaTvis? 

1) lakmus;             3) fenolfTaleins; 

2) meTilnarinjs;      4) mureqsids.  

 

16. 100ml saanalizo wylis gatitvraze daixarja 3ml ~ 0,1 N marilmJavas 

xsnari (KHCl = 1,1). gansazRvreT wylis sixiste (mg–ekv/l)? 

1) 2,8;   2) 6,3;   3) 3,3;   4) 2,5. 

 

17. natriumis tutis da natriumis karbonatis narevis analizis dros, romeli 

marilis daxmarebiT gamogvyavs saanalizo aridan natriumis karbonati? 

1) kaliumis nitratis;     3) bariumis qloridis; 

2) vercxlis nitratis;    4) kaliumis sulfatis.  

 

18. romeli xsnaris mixedviT vadgenT marilmJavas Sesworebis koeficients? 

1) natriumis tutis;          3) magniumis qloridis; 

2) natriumis karbonatis;     4) amoniumis hidroqsidis. 

 

19. ra fers iZleva indikatori fenolftaleini tute garemoSi? 

1) Jolosfers;  2) TeTrs;   3) mwvanes;   4) lurjs. 

 

20. roca [ ] [ ]−+ = OHH  risi tolia xsnaris pH?  

1) 4,5;  2) 6;  3) 3;  4) 7. 

 

21. roca 0,1 N marilmJavas xsnaris Sesworebis koeficienti K = 1,  0,1 N 

natriumis karbonatis ZiriTad xsnarze ganzavebuli Tu koncentrirebulia 

igi? 

1) ganzavebulia;                 3) koncentrirebulia; 

2) erTnairi koncentraciisaa;   4) Zlier ganzavebulia. 

 

22. ramdeni g natriumis karbonati unda avwonoT, rom movamzadoT 2 N 

natriumis karbonatis 500ml? 

1) 106g;   2) 10,6g;   3) 5,3g   4) 53g. 
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23. gamoiangariSeT natriumis tutis xsnaris titri, Tu misi 8ml-is 

gatitvraze dagvexarja ~ 0,1 N marilmJavas 9,1ml (KHCl = 1,05)? 

1) 0,004777;  2) 0,00121;   3) 0,0034;   4) 0,005111. 

 

24. romel erTeulebSi awarmoeben wylis droebiTi sixistis gamoTvlas? 

1) kg;  2) ml;  3) mg – ekv/l;  4) kkal. 

 

25. ras udris natriumis karbonatis gramekvivalenti? 

1) 53g;   2) 49g;   3) 5,3g;   4) 106g. 

 

26. ra fers iZleva indikatori fenolfTaleini mJava garemoSi? 

1) Jolosferi;   2) ufero;   3) yviTeli;   4) vardisferi. 

 

27. roca [ ] [ ]−+ > OHH , risi toli SeiZleba iyos xsnaris pH? 

1) 9,5;  2) 8,2;  3) 9,0;  4) 4,5. 

 

28. romeli formulis mixedviT gamoiTvleba xsnaris titri? 

1) ;
1000

ЭNT ⋅
=          3) ;

1

2

2

1

V
V

N
N

=  

2) ;
praqt.

Teor.

V

V
T =         4) .

Teor.

praqt.

NN
N

T =  

 

29. ramdeni ml 25,75%-iani (d = 1,13) marilmJavaa saWiro 0,1 N marilmJavas 1l 

dasamzadeblad? 

1) 22,14ml;   2) 20,18ml;   3) 12,54ml;   4) 34,18ml. 

 

30. risi tolia ~ 0,1 N marilmJavas Sesworebis koeficienti, Tu 12ml 0,1 N 

natriumis karbonatis xsnaris gatitvraze dagvexarja marilmJavas 11,4ml? 

1) 0,7611;  2) 1,10;   3) 0,9814;   4) 1,0526. 

 

31. 200ml saanalizo wylis gatitvraze daixarja 6ml ~ 0,1 N marilmJavas 

xsnari (KHCl = 0,88), gamoiangariSeT wylis sixiste (mg – ekv/l): 

1) 4,12;   2) 2,64;   3) 1,904;   4) 0,81. 
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32. natriumis tute Tu natriumis karbonati ititreba 0,1 N marilmJavas 

xsnariT, bariumis qloridis damatebamde, saanalizo xsnarSi maTi erTad 

yofnis dros? 

1) arcerTi;                 3) orive; 

2) natriumis karbonati;     4) natriumis tute.  

 

33. ras udris marilmJavas gramekvivalenti? 

1) 3,65g;   2) 25,5g;   3) 36,5g;   4) 71g. 

 

34. ra fers iRebs indikatori lakmusi tute garemoSi? 

1) wiTeli;  2) lurji;  3) vardisferi;  4) yviTeli. 

 

35. roca [ ] [ ]+− > HOH , risi toli SeiZleba iyos xsnaris pH? 

1) 9,5;   2) 7;   3) 5,4;   4) 3,8. 

 

36. romeli formulis mixedviT gamoiTvleba xsnaris normaloba? 

1) 
Teor.

praqt.

NT
T

N = ;       3) ;1000
T

ЭN ⋅
=  

2) ;1000
Э

TN ⋅
=       4) .

Teor.

praqt.

NV
V

N =  

 

37. ramdeni g natriumis karbonati unda avwonoT rom movamzadoT 0,2 N 

natriumis karbonatis 500ml xsnari? 

1) 10,6g;   2) 5,3g;   3) 3,5g;   4) 4,7g. 

 

38. 12ml natriumis tutis xsnaris gatitvraze daixarja ~ 0,1 N marilmJavas 

(KHCl = 1,1) 10,5ml. ras udris natriumis tutis titri? 

1) 0,02146;   2) 0,00614;   3) 0,042;   4) 0,00385. 

 

39. gamoiangariSeT  ~ 0,2  N  marilmJavas  xsnaris  Sesworebis  koeficienti  

(KHCl ), Tu am xsnaris titri udris 0,0072:  

1) 0,9863;   2) 1,9726;   3) 1,2410;   4) 0,7121. 
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40. 15ml natriumis tutis da natriumis karbonatis narevis gatitvraze 

daixarja ~ 0,1 N marilmJavas xsnaris 13ml (KHCl = 1,02), xolo narevze bariumis 

qloridis damatebis Semdeg – igive marilmJavas 9,4ml xsnari. gansazRvreT 

natriumis tutis titri saanalizo xsnarSi: 

1) 0,0001371;   2) 0,224791;   3) 0,410136;   4) 0,002556. 

 

41. gamoiangariSeT 0,4 N natriumis tutis titri: 

1) 0,004;   2) 0,016;   3) 0,0035;   4) 0,0350. 

 

42. ra fers iRebs indikatori lakmusi mJava garemoSi? 

1) lurji;    2) vardisferi;   3) yviTeli;   4) wiTeli.  

 

43. romel garemoSia xsnaris pH  7-is toli? 

1) neitralur;   2) tute;   3) mJava;   4) sustJava. 

 

44. romeli formulis mixedviT angariSoben xsnaris Sesworebis koeficients? 

1) ;
1000

ЭNK ⋅
=            3) ;1000

KЭ
TN

⋅
⋅

=  

2) ;
praqt.

Teor.

NV
V

K =          4) .
1 KN
VN

N Oo

⋅
⋅

=    

 

45. ra ewodeba mJavas xsnariT tutis ganeitralebas biuretis saSualebiT? 

1) hidrolizi;   2) gatitvra;    3) ganzaveba;   4) iodometria. 

 

46. romeli komponentis ekvivalenturia natriumis tutis da natriumis 

karbonatis narevis analizis dros bariumis qloridis damatebis Semdeg 

daxarjuli marilmJavas raodenoba? 

 

1) natriumis tutis;           3) orivesi; 

2) natriumis karbonatis;     4) bariumis qloridis.  

 

47. ras udris 0,2 N natriumis karbonatis titri? 

1) 0,0106;   2) 0,0053;   3) 0,0213;   4) 0,0025. 
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48. romeli xsnaris Sesworebis koeficients vadgenT neitralizaciis 

meTodSi? 

1) natriumis karbonatis;       3) natriumis hidrokarbonatis; 

2) marilmJavasi;                 4) natriumis tutis. 

 

49. romel garemoSi SeiZleba xsnaris pH iyos 8-is toli? 

1) neitralur;      3) susti tute; 

2) Zlier mJava;     4) susti mJava. 

 

50. risi tolia marilmJavas Sesworebis koeficienti, Tu 12ml 0,1 N natriumis 

karbonatis xsnaris gatitvraze dagvexarja ~ 0,1 N marilmJavas 11,4ml: 

1) 1,0526;   2) 0,9210;   3) 1,022;   4) 0,9812.  

 

51. gamoiangariSeT ~ 0,25 marilmJavas xsnaris Sesworebis koeficienti (KHCl), 

Tu am xsnaris titri udris 0,008395: 

1) 0,81;   2) 1,1;   3) 1,02;   4) 0,92. 

 

52. gamoiangariSeT 0,6 N natriumis karbonatis titri: 

1) 0,0183;   2) 0,0106;   3) 0,0318;   4) 0,0083.  

 

53. romel garemoSi SeiZleba iyos xsnaris pH 5-is toli? 

1) Zlier tute;    3) neitralur; 

2) tute;           4) susti mJava. 

 

54. gamoiangariSeT ~0,3 N marilmJavas xsnaris Sesworebis koeficienti ( KHCl ), 

Tu am xsnaris titri udris 0,01214: 

1) 1,3124;   2) 0,1231;   3) 1,1086;   4) 0,1108. 

 

55. NaOH da Na2CO3 narevis analizis dros bariumis qloridis damatebis 

Semdeg romel indikators viyenebT saanalizo xsnaris gatitvrisaTvis?  

1) meTilnarinjs;        3) lakmuss; 

2) fenolfTaleins;     4) mureqsids. 
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56. ras udris xsnaris titri, Tu 100ml xsnari Seicavs 5g gaxsnil 

nivTierebas? 

1) 0,05;    2) 5;    3) 20;    4) 0,5. 

 

57. ramdeni g natriumis karbonati unda avwonoT, rom movamzadoT 250ml 1 N 

natriumis karbonatis xsnari? 

1) 26,5g;    2) 53g;   3) 13,25g;    4) 27,3g. 

 

58. ramdeni ml 10,17%-iani (d = 1,05) marilmJavaa saWiro ~ 0,2 N marilmJavas 

500ml-is dasamzadeblad? 

1) 48,32ml;   2) 68,36ml;   3) 31,28ml;   4) 34,18ml. 

 

59. natriumis tutis da natriumis karbonatis analizis dros, Tu pirvel 

gatitvraze daixarja 9,8ml 0,1 N marilmJava (KHCl = 1), meoreze ki 4,4ml igive 

marilmJava, romeli komponentis ekvivalenturi iqneba sxvaoba (9,8–4,4) =5,4ml: 

 

1) natriumis tutis;          3) natriumis karbonatis; 

2) orivesi;                   4) bariumis qloridis. 
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Jangva-aRdgenis meTodi (redoqsimetria) 

 

      Jangva-aRdgenis Teorias safuZveli Cauyara akademikosma pisarJevskim 

1914w. misi Teoriis mixedviT Jangva-aRdgenis reaqciebi SeuRlebul process 

warmoadgens, romlis drosac damJangveli ierTebs eleqtronebs da aRdgeba, 

aseve amave dros aRmdgeneli gascems eleqtronebs da iJangeba, e.i. Jangva-

aRdgena or sawinaaRmdego procesTa erTobliobas warmoadgens, mag. reaqciaSi 

4223 22 SnClFeClSnClFeCl +→+  

23 ++ →+ FeeFe  
42 2 ++ →− SneSn  

      aq samvalentiani rkinis ioni damJangvels warmoadgens da reaqciis 

Sedegad aRdgeba orvalentianamde, xolo orvalentiani kala aRmdgenels 

warmoadgens da daiJangeba oTxvalentianamde. 

      Jangva-aRdgenis gansazRvrul stadiaze elementis mdgradoba 

damoidebulia im energiis cvlilebaze, romelic Tan axlavs eleqtronebis 

dakargvas an mierTebas. energiis es cvlileba miRebulia daJangvis 

intensivobis raodenobiT sazomad da cnobilia Jangva-aRdgeniTi potencialis, 

JangviTi potencialis anu redoqspotencialis saxelwodebiT da aRiniSneba Eo 

(termini `redoqs”-i ixmareba Jangva-aRdgenis nacvlad. reduqciuli-aRdgeniTi, 

oqsidaciuri-JangviTi anu SemoklebiT redoqsi).  

      redoqspotencialis sidide bevr faqtrozea damoidebuli da gamoisaxeba 

nernstis formuliT: 

[ ]
[ ]aRdg.

daJ
Ln

nF
RTEoEx +=  

sadac Ex aris sistemis potenciali mocemul konkretul pirobebSi; 

       Eo – mocemuli wyvilis normaluri potenciali; 

       R – aris mudmiva (8, 3151 kulonivolti) 

       T – absoluturi temperatura (273 + 30, e.i. 30º asgradusiani skalis 

mixedviT); 

       F – faradeis ricxvi (96500 kuloni);  

       n – reaqciaSi monawile eleqtronebis ricxvi; 

       Ln – naturalur logariTms aRniSnavs. 
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      Tu am formulaSi naturaluri logariTmidan aTobiT logariTmze 

gadasvlisas gadayvanis koeficients (Lnx=2,3026Lgx) SevitanT aRniSnuli 

gantoleba miiRebs Semdeg saxes: 

[ ]
[ ]aRdg.

daJ.
Lg

n
EoEx 06,0

+=  

      redoqspotencialze warmodgena Semdegi msjelobiTac SeiZleba. Tu 

xsnari Tanaswori koncentraciiT Seicavs or da sam valentian rkinis ionebs 

da masSi CauSveben inertul eleqtrods (platinas an oqros) orvalentiani 

rkinis ionebis mier eleqtronebis gacemis da samvalentianSi gadasvlis gamo 

eleqtrodze warmoiSoba potenciali. amgvarad aRZruli potenciali 

warmoadgens redoqspotencials da aRiniSneba EO. igi warmoadgens fardobiT 

sidides. standartad miRebulia wyalbadis atomis mier eleqtronis gacema 

anu wyalbadis daJangva wyalbad ionad, e.i еHH 222 += + am reaqciis 

redoqspotencials pirobiTad nulad miiCneven, roca wyalbad ionTa 

koncentracia (ufro swored aqtivoba) udris 1 gram – ions litrSi da wneva 

ki 1 atmosferos tolia. (iseve rogorc temperaturis gazomvis dros yinulis 

dnobis temperatura pirobiTad miCneulia nulis tolad). 

      redoqspotencialis skalas ageben nulidan orive mxares. 

redoqspotencialis dadebiTi mniSvneloba niSnavs, rom daJanguli forma 

ufro Zlier damJangvels warmoadgens, vidre wyalbadis ionebi, aRdgenili 

forma ki ufro sust aRmdgenels, vidre airadi wyalbadi. redoqspotencialis 

uaryofiTi mniSvneloba ki gviCvenebs, rom daJanguli forma warmoadgens 

ufro sust damJangvels, vidre wyalbad ionebi, xolo aRdgenili forma, 

rogorc aRmdgeneli ufro Zlierad moqmedebs, vidre airadi wyalbadi. aqedan 

cxadia, rom redoqspotencialis dadebiTi mniSvnelobis mqone liTonebi 

wyalbad-ionebs mJavidan ar aRadgenen. uaryofiTi redoqspotencialis mqone 

liTonebi ki aRadgenen wyalbad ionebs. mag. ftoris EO = + 3,03 volts, 

ceziumis Eo = - 3,02, e.i. airadi ftori yvelaze Zlier damJangvels warmoadgens, 

liTonuri ceziumi ki – yvelaze Zlier aRmdgenels. 

      EO dadebiTi mniSvnelobisaTvis reaqcia miiswrafis marjvnidan marcxniv, 

xolo uaryofiTi mniSvnelobisaTvis ki marcxnidan marjvniv.  

      redoqspotencialis skalaSi wyalbads centraluri adgili ukavia. mis 

zemoT mdebareoben uaryofiTi JangviTi potencialis mqone wyvilebi, qvemoT 

ki wyvilebi dadebiTi potencialiT. 



 34

      Jangva-aRdgenis reaqciebis gansaxorcieleblad saWiroa, rom masSi 

monawileobdes minimum ori Jangva-aRdgeniTi wyvili. rac ufro mcirea 

dadebiTi da didia uaryofiTi redoqspotencialis sidide, miT ufro Zlieria 

reaqciis aRdgeniTi xasiaTi da piriqiT, rac ufro didia redoqspotencialis 

dadebiTi mniSvneloba da ufro mcirea uaryofiTi redoqspotencialis 

sidide, miT ufro Zlieria JangviTi unari. mag: Zn++/Zn wyvilis EO= - 76 volts, 

pb++/pb wyvilis EO=-13volts. miuxedavad imisa, rom orive wyvilis 

redoqspotenciali uaryofiTia liTonuri TuTia ufro Zlieri aRmdgenelia, 

vidre tyvia. Fe+3/Fe+2 wyvilis redoqspotencialia  EO= +0,77 volts, Sn+4/Sn+2 = 

+0,15 volts, miuxedavad imisa, rom orive wyvilis redoqspotencialis 

sidideebs aqvs dadebiTi niSani, samvalentiani rkina damJangvelis rols 

Seasrulebs orvalentiani kalas ionis mimarT.  

e.i. 4223 22 ++++ +→+ SnFeSnFe  

redoqspotencialis skalaSi moyvanili EO mniSvnelobebi mocemulia iseTi 

pirobebisaTvis, roca wyalbad-ionTa koncentracia udris erTs, e.i. pH=0. 

      moculobiTi analizis Jangva-aRdgenis meTodebi emyarebian Jangva-

aRdgenis reaqciebs. samuSao xsnarad redoqsimetriaSi gamoyenebulia 

sxvadasxva damJangvelebi da aRmdgenelebi.  

      permanganatometrias safuZvlad udevs permanganationiT ( −
4MnO ) 

daJangvis reaqciebi, romelSiac titrian samuSao xsnarad gamoyenebulia 

kaliumpermanganati, romlis JangviTi unari damokidebulia im garemoze, 

romelSic mimdinareobs reaqcia,  

      mag: Zlier mJava garemoSi: 2
4 5 +− →+ MneMnO  ( 61,31

5
03,158

54
===

MЭKMnO );  

      neitralur an sust tute garemoSi: 24 3 MnOeMnO →+−  

( 67,52
3

03,158
34

===
MЭKMnO );  

      Zlier tute garemoSi aRmdgenelis simcirisas: 2
44
−− →+ MnOeMnO  

( 03,158
1

03,158
4

==KMnOЭ );  

      amrigad, permanganat ionSi Semavali manganumi sxvadasxva garemoSi 

Rebulobs eleqtronebis sxvadasxva raodenobas da amitom misi JangviTi 

ekvivalenti garemos mixedviT sxvadasxvaa. 
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      im meTods romelSiac damJangvelad iyeneben kaliumispermanganats 

uwodeben permanganatometrias anu mokled manganometrias.  

      es meTodi pirvelad gamoyenebuli iyo 1846w. frangi mecnieris 

margeritis mier orvalentiani rkinis gansasazRvrad. permanganatometruli 

meTodiT ganszRvris dros kaliumispermanganati TviTon asrulebs 

indikatoris rols. 

      reaqciis damTavreba, e.i. ekvivalenturi wertilis dadgena warmoebs 

Semdegnairad: mJava garemoSi aRmdgenelis xsnars emateba kaliumis 

permanganatis xsnari, igi uferuldeba xsnarSi arsebuli aRmdgenelis xarjze. 

maSin, roca aRmdgeneli mTlianad daiJangeba permanganatis erTi zedmeti 

wveTi xsnars iisfrad Seferavs. gatitvras awarmoeben TeTr fonze. ( −
4MnO  -

ioni iisferia, 2+Mn ki uferuli). 

 

laboratoriuli samuSao #6 

0,1N kaliumispermanganatis samuSao xsnaris momzadeba 

 

      vinaidan mJava garemo 27 5 ++ →+ MneMn  

      amitom 2,3~161,3
105
03,1581,0

4
=

⋅
=N

KMnOЭ  

      0,1N 4KMnO -is xsnaris erTi litris mosamzadeblad wonian 3,2g 4KMnO -is 

kristalebs. gadaaqvT litrian sazom kolbaSi da xsnian 300-400ml gamoxdil 

wyalSi. sruli gaxsnis Semdeg xsnars anzaveben Wdemde (zeda meniskiT) 

gamoxdili wyliT da kargad SeanjRreven. 

      es xsnari ver akmayofilebs ZiriTadi nivTierebisadmi wayenebul 

moTxovnebs, igi ar aris qimiurad sufTa, amitom igi daaxloebiT (~) 0,1N—ia. 

      kaliumispermanganatis samuSao xsnaris Sesworebis koeficientis 

dadgenas awarmoeben misi damzadebidan 7-10 dRis Semdeg. am xnis ganmavlobaSi 

4KMnO -is xsnarSi moxvedrili nivTierebebi (MnO2, NH3, organuli nivTierebebi 

da sxva) mTlianad iJangeba, ris gamoc 4KMnO -is konc-ia mcirdeba. 10 dRis 

gavlis Semdeg ki konc-ia xangrZlivad rCeba ucvleli. xsnars filtraven 

azbestis filtrSi Senaxvis dros warmoqmnili naleqis mosacileblad. 

momzadebul xsnars inaxaven minis sacobian muq minis WurWelSi an bnel 
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adgilas, radgan sinaTle aCqarebs 4KMnO -is daSlas. 4KMnO  moqmedebs 

rezinis, xis sacobze, qaRaldze, amitom isini xsnars ar unda SevaxoT. 

      4KMnO -is xsnaris Sesworebis koeficientis da titris dasadgenad 

iyeneben rogorc mJaunmJavas, aseve natriumis oqsalatis titrian xsnars.  

 

0,1N mJaunmJavis standartuli xsnaris momzadeba 

 

      mJaunmJavas daJangvis reaqcia permanganatiT mimdinareobs Semdegi 

gantolebiT: 42224424422 8102325 SOKOHCOMnSOSOHKMnOOCH +++→++  

                                     27 5 ++ →+ MneMn      2 

                                    2
2

42 22)( COeOC →−−  5   

      aq mJaunmJavas ioni 2CO -mde daJangvisas kargavs or eleqtrons, amitom 

misi gram-ekvivalenti 

g gr03,63
2

06,126
22422 2 ===⋅
MЭ OHOCH  

      0,1N mJaunmJavas xsnaris 1 litris mosamzadeblad analizur sasworze 

wonian 6,303g OHOCH 2422 2⋅ , gadaaqvT litrian sazom kolbaSi, xsnian 

gamoxdili wylis mcire raodenobaSi da avseben Wdemde gamoxdili wyliT da 

kargad SenjRreven. 

 

laboratoriuli samuSao #7 

~0,1 N KMnO4is Sesworebis koeficientis dadgena 

 

      kaliumis permanganatis xsnars aTavseben minis onkanian biuretSi. 

(xsnaris 0-ze dayeneba xdeba zeda meniskis mixedviT). pipetiT iReben 10ml 0,1N 

mJaumJavas standartul xsnars, aTavseben konusur kolbaSi, umateben 10ml 

gogirdmJavas (1:4), anzaveben wyliT, acxeleben 70-80º-mde da titraven 

kaliumispermanganatis xsnariT ganuwyveteli njRrevis pirobebSi. 

      am dros mimdinareobs reaqcia 

OHSOKCOMnSOSOHKMnOOCH 24224424422 8102325 +++→++  

      4KMnO -is xsnaris pirveli wveTebi Znelad uferuldeba, xolo Semdeg 

warmoqmnili Mn+2-is ionebis zrdasTan erTad reaqcia Cqardeba. gatitvra 

damTavrebulad CaiTvleba, rodesac warmoqmnili Ria vardisferi Seferiloba 
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ar gaqreba 1wT-is ganmavlobaSi. (H2SO4-is naklebi raodenobiT mimatebis 

SemTxvevaSi MnO2-is warmoqmnis gamo xsnri mura-yavisfrad SeimRvreva. am 

SemTxvevaSi zrdian H2SO4-is raodenobas da gatitvras imeoreben). cdas 

imeoreben ramdenjerme da Tanxvdenili ricxvebidan iReben saSualos. 

miRebuli monacemebi SeqvT cxrilSi. 

 

 

 

       

06,1
4,9

10

2

1 ===
V
V

K  

 

xsnarSi orvalentiani rkinis ionebis gansazRvra 

(margeretis meTodi) 

 

      gansazRvris arsi mdgomareobs Fe+2 – ionebis permanganatiT Fe+3 ionebad 

daJangvaSi. reaqcia mJava areSi mimdinareobs Semdegi gantolebis mixedviT: 

OHSOFeMnSOSOKKMnOSOHFeSO 23424424424 8)(522810 +++→++  

                                     32 ++ →− FeeFe     5     10 

                                                          2 

                                     27 5 ++ →+ MneMn   1      2 

 

      es meTodi rkinis gansazRvrisaTvis iTvleba saukeTesod, radgan misi 

saSualebiT miiReba zedmiwevniT swori Sedegi. 

      analizis msvleloba. pipetiT iReben rkinis sulfatis 10ml, anzaveben 

gamoxdili wyliT, umateben 10ml H2SO4 (1:4) da titraven 0,1 N KMnO4-is 

xsnariT mkrTali iisferis miRebamde, romelic ar unda gaqres 1-2wT 

ganmavlobaSi. gatitvras imeoreben 3-5-jer. sami Tanxvedrili ricxvidan iReben 

saSualos. 

 

# 
N

OHOCHV
1,0

21 2422 ⋅ ml 1,0
2 4KMnOV ml SeniSvna 

1. 
2. 
3. 

10 
10 
10 

9,4 
9,4 
9,4 
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      vinaidan orvalentiani rkinis ioni samvalentian rkinis ionad 

daJangvisas kargavs erT eleqtrons, amitom orvalentiani rkinis sulfatis 

daJangvis ekvivalenti erTis tolia. 0056,0
1000

1,056
2 =

⋅
=+

Teor.

Fe
T g/ml 

      1ml 0,1 N KMnO4-is xsnari Jangavs 0,0056g Fe+2 

            6,996ml ,,---------------------“ x                  x = 0,039/g 

      vinaidan gasatitravad aRebuli iyo 10ml FeSO4, amitom 

00391,0
10
0391,0

2 ==+Fe
T g/ml. 

laboratoriuli samuSao #8 

MnO2-is gansazRvra 

 

      wmindad dafxvierebul piroluzitis 0,01-0,03g wonian saaTis minaze, 

gadaaqvT erlenmeieris kolbaSi, asveleben 1-2ml gamoxdili wyliT, umateben 

20ml 0,1N mJaunmJavis xsnars, 10ml H2SO4 (1:4) da acxeleben wylis abazanaze 

madnis srul daSlamde (ar unda Candes madnis Savi nawilakebi). 

      piroluzitis aRdgenis reaqcia midis Semdegi gantolebiT: 

OHCOMnSOSOHOCHMnO 224424222 22 ++→++  

      reaqciis damTavrebis Semdeg kolbas iReben abazanidan, anzaveben 

gamoxdili wyliT da titraven 0,1 N KMnO4-is xsnariT Warb mJaunmJavas, 

romelic ar Sevida reaqciaSi. 

OHCOSOKMnSOSOHOCHKMnO 22424424224 8102352 +++→++  

                                 27 5 ++ →+ MneMn      2 

                                2
2

42 22)( COeOC →−−   5   

      piroluzitis Semcveloba %-Si iangariSeba formuliT: 

100
)(

21
2 ⋅

⋅⋅−
=

a
TKVV

MnO MnO
 

# 
4FeSOV ml N

KMnOV 1,0
4
ml SeniSvna 

1. 

2. 

3. 

10 

10 

10 

6,6 

6,6 

6,6 

06,1
4
=KMnOK  

996,606,16,6
4

=⋅=KMnOV
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      sadac a - aris aRebuli piroluzitis wona 

             V- damatebuli 0,1N H2C2O4 –is raodenoba 

             V1 – gatitvraze daxarjuli 0,1 N KMnO4-is raodenoba 

             K - 0,1 N KMnO4-is Sesworebis koeficienti. 

93,86
2
=MnOM   

2
86

2
=MnOЭ  

      an                     0043,0
10002

1,086)( 2 =
⋅
⋅

=MnOTT  

 
                             1ml 0,1 N KMnO4-is -------- 0,0043   
                                                               δ=x  
                             (v – v1 · k) ---------   x 
                   

                                                                                     Tu  δ−a     
                             100 – y       y = %MnO2 
                                 
       

sadac a  aris aRebuli MnO2-is wona gr. 
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iodometria 

 

      moculobiTi analizis im meTods, romelic nivTierebaTa raodenobis 

gansazRvras awarmoebs gamoyofili an STanTqmuli iodis mixedviT uwodeben 

iodometrias. iodometriis meTodi damyarebulia Semdeg or reaqciaze:  

1. Tavisufali iodis iodid ionebamde aRdgenis reaqciaze 

−→+ JeJ 222  

2. iodid ionebis iodad daJangvis reaqciaze 

222 JeJ →−−  

      pirvel reaqciaSi iodi damJangvelia, meoreSi ki aRmdgeneli. Jangva-

aRdgenis reaqciebSi halogenebs Soris yvelaze mcire JangviTi potencialis 

mqone iodi arTmevs eleqtronebs iseT nivTierebas (e.i. aRmdgenels), romelic 

advilad gascems eleqtronebs da amitom iodi warmoadgens damJangvels. 

iodidi ionebi ki iseT nivTierebaTa gavleniT, romelsac unari aqvT SeiZinon 

eleqtronebi (e.i. damJangvelebi), advilad gascemen eleqtronebs da amitom 

aRmdgenelis rols asruleben. 

      amrigad, yvela iodometruli gansazRvrisaTvis damaxasiaTebelia 

Semdegi Jangva-aRdgenis wonasworoba: 

−⇔+ JeJ 222  

      −JJ /2  wyvilis JangviTi potenciali 54,0+=OE  volts. 

      ZiriTadi reaqcia, romelic safuZvlad udevs idiometrias aris reaqcia 

Tiosulfatsa da iods Soris. 

6422322 22 OSNaNaJJOSNa +→+  

−− →− 2
64

2
32 22 OSeOS  

−→+ JeJ 222  

      reaqciis Sedegad warmoiqmneba natriumis tetraTionati. am reaqciidan 

Cans, rom natriumis Tiosulfatis iodiT daJangvisas 2 molekula 322 OSNa  anu 

322 OS -ioni kargavs 2 eleqtrons, romelsac J2 molekula iZens. 

      amitom natriumis Tiosulfatis gram ekvivalenti 

g. Э. 19,248
1

5 2322 ==⋅
MOHOSNa g misi struqturuli formulaa:  
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natriumis tetraTionatis struqturuli formula ki Semdegia: 

 

      ganvixiloT Tiosulfatis xsnaris iodis xsnariT gatitvra da iodis 

xsnaris TiosulfatiT gatitvra. 

      322 OSNa -is xsnaris J2 xsnaris gatitvrisas xdeba iodis xsnarisaTvis 

damaxasiaTebeli feris myisve gaqroba. roca xsnarSi myofi 322 OSNa -is mTeli 

raodenoba daiJangeba, J2 –is xsnaris mxolod erTi wveTic Seferavs 

gasatitrav xsnars mkrTal yviTel ferad. gatitvris dasasruls iodiT 

Seferva sakmaod sustia da amitom ekvivalenturi wertilis dadgena 

gaZnelebulia. ekvivalenturi wertilis zusti dadgenisaTvis iyeneben 

saxameblis xsnars, romelic iodTan lurj Sefervas iZleva. 

      saxameblis TanaobiT reaqcia unda CaiTvalos damTavrebulad maSin, 

rodesac iodis erTi zedmeti wveTis damatebiT warmoSobili lurji 

Seferiloba aRar gaqreba.  

      iodis xsnaris TiosulfatiT gatitvrisas ekvivalenturi wertili 

miRweuli iqneba maSin, roca Tiosulfatis ukanaskneli wveTi gamoiwvevs 

lurji xsnaris gauferulebas. aseTi wesiT gatitvrisas saxamebels umateben 

gatitvris bolos, roca iodis raodenoba mcire rCeba da gasatitrav xsnars 

aqvs susti Seferva (Calisfer-yviTeli). Tu saxamebeli damatebuli iqna adre, 

e.i. roca xsnarSi Warbadaa iodi, maSin didi raodenobiT warmoSobili 

iodsaxameblis xsnari TiosulfatTan damuxruWdeba, rac xsnaris gadatitvras 

gamoiwvevs.  
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laboratoriuli samuSao #9 

0,1 N iodis xsnaris momzadeba 

 

      0,1 N iodis ekvivalenti 69,12
101

9,126
=

⋅
=Э  

      iodis titriani xsnaris dasamzadeblad zustad wonian zerTvilviT 

gasufTavebul mSral iodis gansazRvrul raodenobas, xsnian mas KJ-is 

xsnarSi da anzaveben wyliT garkveul moculobamde. saswavlo 

laboratoriebSi iodis xsnaris aseTi wesiT momzadeba rTulia, radgan 

gasayidi (teqnikuri) iodi sxvadasxva minarevebs Seicavs, amitom iods winaswar 

asufTaveben aqrolviT (sublimaciiT). warmoqmnili orTqlis gacivebisas 

nivTiereba airad mdgomareobidan, gaTxevadebis gareSe uSualod gadadis myar 

mdgomareobaSi (zerTvilva). praqtikulad ufro advilia damzadebis Semdegi 

wesi. gasayid kristalur iods 12,7g wonian teqnikur sasworze. gadaaqvT 

qimiur WiqaSi, umateben 40g KJ da 25ml wyals. narevs ureven da roca iodi 

mTlianad gaixsneba, xsnars aTavseben litrian sazom kolbaSi da anzaveben 

wyliT Wdemde. damzadebul xsnars inaxaven milesilsacobian muq WurWelSi, 

romelsac ukeTeben warweras. iodis titrs adgenen Tiosulfatis mixedviT. 

 

OHOSNaN 2322 51,0 ⋅  xsnaris momzadeba 

      g. Э. g19,248
1

19,248
1

5 2322 ===⋅
MOHOSNa  

      0,1N xsnaris mosamzadeblad saWiroa 24,819g Tiosulfati, magram 

vinaidan natriumis Tiosulfati ar akmayofilebs ZiriTadi nivTierebebisadmi 

wayenebul moTxovnebs, misgan amzadeben daaxloebiT ~0,1N xsnars risTvisac 

wonian 25g Tiosulfats (an iReben fiqsonals) xsnian gamoxdil wyalSi da 

gadaaqvT litrian sazom kolbaSi, anzaveben gamoxdili wyliT Wdemde, 

gadaaqvT muqi feris WurWelSi, raTa ar daiSalos. erTi dRis Semdeg axdenen 

misi Sesworebis koeficientis dadgenas.  

 

saxameblis xsnaris damzadeba 

 

      saxameblis xsnaris dasamzadeblad sxvadasxva wesi arsebobs. ufro 

gamosayenebelia Semdegi wesi. 50ml glicerinis da 50ml gamoxdili wylis 
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narevs acxeleben aduRebamde. am xsnars morevisas umateben 1g saxamebels, 

romelic 2-3ml wyalSia gaxsnili. aduReben 2-3 wuTs. indikatori mdgradia 6 

Tvis ganmavlobaSi. kargad damzadebuli xsnari 0,1N iodis xsnaris erT 

wveTTan unda iZleodes lurj Sefervas. Tu warmoiSva iisfer-wiTeli 

Seferva, aseTi saxamebliT sargebloba ar SeiZleba da saWiroa misi Secvla. 

indikatoris gamoyeneba SeiZleba mxolod civi xsnarebis gatitvrisas, radgan 

iod-saxameblis reaqciis mgrZnobeloba ecema temperaturis zrdasTan erTad.  

 

laboratoriuli samuSao #10 

3221,0 OSNaN -is Sesworebis koeficientis dadgena 

 

      10ml iodis 0,1N titrian xsnars pipetis saSualebiT aTavseben konusur 

kolbaSi, anzaveben imave moculobis gamoxdili wyliT da titraven 

3221,0 OSNaN -is samuSao xsnariT Calisfer-yviTel Sefervamde. Semdeg umateben 

2ml saxameblis xsnars. agrZeleben gatitvras warmoqmnili lurji feris 

xsnaris gauferulebamde. gatitvras imeoreben samjer da Tanxvdenili 

ricxvebidan iReben saSualos.  

322

2

322
OSNa

J
OSNa V

V
K =  

sadac V aris 322 OSNa -is moculoba, romelic daixarja 10ml iodis xsnaris 

gatitvraze. 

(Tu xsnari momzadebulia fiqsonalidan, maSin misi K = 1). 

 

 

       

       

 

86,0
6,11

10
322

==OSNaK  

 

 

 

# 
NV 1,0

ml iodi  
322 OSNaV  SeniSvna 

1. 

2. 

3. 

10 

10 

10 

11,6 

11,6 

11,6 
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xsnarSi +2Cu  koncentraciis gansazRvra 

 

      spilenZis iodometrul gansazRvris meTods safuZvlad udevs Semdegi 

reaqcia: 

4224 2242 SOKJCuJKJCuSO ++↓→+  

222 JeJ →−−  

+++ →+ CueCu 222  

      am reaqciaSi +++ CuCu /  redoqspotenciali EO=+0,17v, −JJ 2/2  

redoqspotenciali EO=+0,54v. redoqspotencialebis sidideTa mixedviT 

mosalodneli iyo aRniSnuli reaqciis piruku msvleloba, radgan iodis EO 

ufro didia da iodi ufro Zlieri damJangvelia, vidre orvalentiani 

spilenZis ioni. sinamdvileSi ki reaqcia mimdinareobs marcxnidan marjvniv. es 

aixsneba imiT, rom reaqciis Sedegad Zneladxsnadi spilenZi (I) iodidis 

naleqi miiReba. amitom erTvalentiani spilenZis ionTa koncentracia 

orvalentiani spilenZis ionTa koncentraciasTan SedarebiT umniSvneloa. 

erTvalentiani spilenZis ionTa Zneladxsnadi naleqis saxiT SeboWva iwvevs 

misi koncentraciis mkveTr Semcirebas da +++ CuCu /  sistemis 

redoqspotencialis zrdas +0,77v-mde (gamoTvlilia nernstis gantolebiT), 

radgan es sidide −JJ 2/2  sistemis redoqspotencialis sidideze metia, amitom 

reaqcia CuSO4 da KJ-s Soris mimdinareobs marcxnidan marjvniv praqtikulad 

bolomde. am reaqciis dros gamoyofili iodis raodenoba, romelic 

orvalentiani spilenZis raodenobis ekvivalenturia, ititreba natriumis 

TiosulfatiT.   

6423222 22 OSNaNaJOSNaJ +→+  

−→+ JeJ 220
2  

2
64

2
32 2 −− →− OSeOS  

      gansazRvris msvleloba. saanalizo CuSO4–is xsnaris 10ml-s pipetis 

saSualebiT aTavseben konusur kolbaSi, anzaveben gamoxdili wyliT, umateben 

erT gramamde KJ–is fxvnils da reaqciis dasamTavreblad Tavdaxuruls 

inaxaven bnel adgilas 5 wuTis ganmavlobaSi. reaqciis Sedegad gamoyofil 

iods titraven 0,1N Tiosulfatis xsnariT Calisfer-yiTel Sefervamde. Semdeg 

umateben 2-3ml saxameblis xsnars da ganagrZoben lurjad Seferili xsnaris 
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gatitvras TeTr-moyviTalo Sefervamde. ekvivalenturi wertilis miRwevis 

Semdeg xsnari araa gamWvirvale masSi erTvalentiani spilenZis iodidis 

arsebobis gamo. cdas imeoreben samjer da Tanxvdenili ricxvebidan iReben 

saSualos.  

      miRebuli Sedegebi ar Camouvardeba eleqtroliziT miRebul Sedegs. 

amave dros gacilebiT swrafia. 

  

  

 

 

 

         

 

      angariSi. 

                         54,63
1
54,63

==CuЭ  

                         g/mlTeor 006354,0
1000

54,631,0
1000

=
⋅

=
⋅

=++
ЭNTCu  

                         1ml 3221,0 OSNaN  --------- 0,006354g Cu++ 

                                                  3,3ml ------------------ x 

g0209,0
1
006354,03,3

=
⋅

=x  

g/mlpraqt. 00209,0
10
0209,0

10
===++

XTCu  

 

 

 

 

 

 

 

 

 

# 
4CuSOV ml 1,0

322 OSNaV ml SeniSvna 

1. 

2. 

3. 

10 

10 

10 

3,3 

3,3 

3,3 

322 OSNa -is  

xsnari momzadda 

fiqsonalidan, amitom K=1 
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laboratoriuli samuSao #11 

II testireba 

 

1. ras udris manganumis daJangulobis xarisxi kaliumis permanganatSi? 

1) +4;   2) +7;   3) +5;   4) +2. 

 

2. mocemuli reaqciebidan romelia Jangva-aRdgenis? 

1) ;3 NaOHSO +          3) ;32 HClOFe +  

2) ;32 AgNOCuCl +       4) .42SOHZn +  

 

3. gviCveneT ioni, romelic asrulebs mxolod damJangavis funqcias? 

1) ;−Cl     2) ;−J    3) ;4
−MnO    4) −Br . 

 

4. romel SemTxvevaSi mimdinareobs sawyisi nivTierebis daJangva? 

1) ;24 MnOKMnO →         3) ;23 NOHNO →  

2) ;4FeSOFe→            4) .0 CuCu →  

 

5. ramden eleqtrons ierTebs −
4MnO -is ioni mJave garemoSi? 

1) 7;    2) 4;    3) 5;    4) 2. 

 

6. reaqciaSi 

OHMnSOSOKSOFeFeSOSOHKMnO 24423424424 )( +++→++  

  dasviT koeficientebi da gviCveneT maTi jami: 

1) 36;    2) 40;    3) 18;    4) 34. 

 

7. gamoiangariSeT 0,25 N kaliumis permanganatis xsnaris titri: 

1) 0,003161;     2) 0,006322;   3) 0,02615;    4) 0,007902. 

 

8. ramdeni g kaliumis permanganati unda avwonoT 0,6 N 4KMnO -is 150ml 

dasamzadeblad: 

1) 12, 1513;   2) 3,161;   3) 2,8449;   4) 18,966. 
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9. 13ml 0,1 N  mJaunmJavas xsnaris gatitvraze daixarja 9,3ml ~0,1 N  kaliumis 

permanganati. ras udris kaliumis permanganatis Sesworebis koeficienti 

(
4KMnOK    )?  

1) 1,3978;   2) 0,7153;   3) 1,1255;   4) 0,9328. 

 

10. 6ml rkinis (II) sulfatis xsnaris gatitvraze daixarja ~0,1 N  kaliumis 

permanganatis 4,7ml (
4KMnOK = 1,02) gamoTvaleT saanalizo xsnaris titris 

rkinis mixedviT: 

1) 0,000321;   2) 0,004461;   3) 0,02164;   4) 0,34452. 

 

11. romeli produqti warmoiqmneba mJava garemoSi permanganationis aRdgenis 

dros? 

1) ;2
4
−MnO    2) ;2+Mn    3) ;)( 2OHMn    4) .2MnO  

 

12. manganumis romeli naerTis wyalxsnari iZleva iisfer Sefervas? 

1) manganumis orJangi;        3) kaliumis permanganati; 

2) manganumis qloridi;      4) kaliumis sulfati. 

 

13. gamoiangariSeT kaliumis permanganatis ekvivalenti tute garemoSi: 

1) 49,11;    2) 40,53;    3) 52,67;    4) 31,61. 

 

14. ramdeni g mJaunmJava unda avwonoT 0,25N OHOCH 2422 2⋅  300ml dasamzadeblad? 

1) 0,7332;   2) 6,91212;   3) 15,7575;   4) 4,72725. 

 

15. 12ml 0,1 N  mJaunmJavas xsnaris gatitvraze daixarja 13,4ml ~0,1 N  kaliumis 

permanganati. gamoiangariSeT 4KMnO -is Sesworebis koeficienti (
4KMnOK ) 

1) 0,8955;    2) 1,11666;   3) 0,9834;    4) 1,021. 

 

16. ramdeni g rkinaa 1ml rkinis sulfatSi, Tu am xsnaris 14ml-is gatitvraze 

daixarja ~0,1 N  kaliumis permanganatis 16,4ml (
4KMnOK = 1,04)? 

1) 0,68021;    2) 0,00680;   3) 0,04732;   4) 0,33246. 
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17. romel mocemul gardaqmnaSi mimdinareobs sawyisi nivTierebis aRdgena? 

1) ;43POHP→        3) ;42 MnSOMnO →  

2) ;422 SOHSH →     4) .2ClHCl→  

 

18. gamoiangariSeT 0,2 N  kaliumis permanganatis xsnaris titri mJava garemoSi: 

1) 0,013521;    2) 0,006322;    3) 0,003161;    4) 0,4031. 

 

19. ramdeni grami mJaunmJava unda avwonoT, rom movamzadoT 0,4 N  H2C2O4 · 2 H2O 

450ml xsnari? 

1) 25,212;    2) 11,3454;    3) 4,7275;    4) 26,2860. 

 

20. 18ml rkinis (II) sulfatis gatitvraze daixarja ~0,1 N  kaliumis 

permanganatis 16,4ml (
4KMnOK = 1,04). gamoiangariSeT ramdeni g rkinaa 1ml 

saanalizo xsnarSi:  

1) 0,005291;    2) 0,043992;    3) 0,09442;    4) 0,33210. 

 

21. risi tolia manganumis daJangulobis xarisxi manganumis orJangSi ( 2MnO ): 

1) +7;    2) +6;    3) +2;    4) +4.  

 

22. romelia mJaunmJavas swori grafikuli formula? 

 

23. 15ml 0,1 N  mJaunmJavas xsnaris gatitvraze daixarja ~0,1 N  kaliumis 

permanganatis 13,2ml xsnari. ras udris KMnO4-is Sesworebis koeficienti 

(
4KMnOK )? 

1) 0,88;    2) 1,5322;    3) 1,1363;   4) 0,9831.   

 

24. romeli ioni asrulebs permanganometriaSi indikatoris rols? 

1) ;4
−−MnO    2) ;2+Mn   3) ;4

−MnO   4) .+K  
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25. gamoiangariSeT 0,6 N  kaliumis permanganatis xsnaris titri: 

1) 0,04321;    2) 0,9130;   3) 0,003161;    4) 0,018966.  

 

26. ramdeni grami kaliumis permanganati unda avwonoT 2N  kaliumis 

permanganatis 500ml dasamzadeblad: 

1) 31,61;   2) 63,22;    3) 3,16;    4) 32,16.  

 

27. 7ml mJaunmJavas 0,1 N  xsnaris gatitvraze daixarja ~0,1 N  kaliumis 

permanganatis xsnaris 8,5 ml. ras udris kaliumis permanganatis xsnaris 

Sesworebis koeficienti (
4KMnOK )? 

1) 1,2142;    2) 0,8235;    3) 1,0134;    4) 0,9932. 

 

28. 17ml rkinis sulfatis (II) gatitvraze daixarja ~0,1 N  kaliumis 

permanganatis 13,3ml (
4KMnOK = 1,2), gamoTvaleT rkinis (II) titri saanalizo 

xsnarSi: 

1) 0,02542;   2) 0,005242;   3) 0,000384;    4) 0,000224.  

 

29. ris rols asrulebs −
4MnO -is ioni Jangva-aRdgenis reaqciebSi: 

1) mxolod damJangavis;       3) rogorc damJangavis, ise aRmdgenis; 

2) mxolod aRmdgenis;        4) ar icvlis daJangulobis xarisxs? 

 

30. ramdeni g kaliumis permanganati unda avwonoT 0,4N kaliumis permanganatis 

xsnaris 2 litris dasamzadeblad:  

1) 3,161;   2) 12,64;   3) 25,28;   4) 31,61.  

 

31. ramdeni grami rkinaa (II) 1ml rkinis sulfatSi, Tu am xsnaris 18ml 

gatitvraze daixarja 16,2ml ~0,1 N  kaliumis permanganati (
4KMnOK = 1,1)? 

1) 0,40312;   2) 0,005528;    3) 0,031241;   4) 0,112374.  

 

32. reaqciaSi 

OHHMnONOpbpbSOHNOpbOMnSO 24234324 )( +++→++  

dasviT koeficientebi da gviCveneT ricxvi, romelic dawerilia azotmJavas 

win:    1) 2;    2) 5;   3) 6;   4) 3. 
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33. romeli xsnaria gamoyenebuli standartul xsnarad permanganatmetriaSi? 

1) 0,1 N permanganati;         2) 0,1 N mJaunmJava; 

2) manganumis sulfati;      4) manganumis persulfati.  

 

34. gviCveneT disproporcionirebis (TviTJangva-TviTaRdgenis) reaqcia: 

1) ;34 43 KClKClOKClO +=         3) ;24 2222 OHClMnClHClMnO ++=+  

2) ;22)(4 22233 OHNONOCuHNOCu ++=+    4) 44 FeSOCuCuSOFe +=+ . 

 

35. reaqciaSi 

OHMnSOSOKSOFeFeSOSOHKMnO 24423424424 )( +++→++  

dasviT koeficientebi da gviCveneT ricxvi, romelic dawerilia dasaJangi 

nivTierebis win: 

1) 5;   2) 2;   3) 10;   4) 8. 

 

36. ras udris kaliumis permanganatis Sesworebis koeficienti (
4KMnOK ) Tu 0,1 

N  MmJaunmJavas 11ml-is gatitvraze daixarja ~ 0,1 N    KMnO4-is 9,6ml: 

1) 1,3154;   2) 0,7392;   3) 1,1458;   4) 0,8727.  

 

37. romelia kaliumis permanganatis swori grafikuli formula?  

 

38. ramdeni g kaliumis permanganati unda avwonoT, rom movamzadoT 0,3 N  

kaliumis permanganatis 600ml xsnari: 

1) 2,8449;    2) 5,6898;   3) 18,966;   4) 26,1734. 

 

39. 13ml rkinis (II) sulfatis xsnaris gatitvraze daixarja 9,5ml ~0,1 N  

kaliumis permanganati (
4KMnOK =1,1). gamoiangariSeT orvalentiani rkinis titri: 

1) 0,023711;    2) 0,43844;   3) 0,05451;    4) 0,004488. 

 

40. ras udris qromis daJangulobis ricxvi kaliumis biqromatSi – K2Cr2O7? 

1) +6;   2) +7;   3) +4;   4) +2. 
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41. rkinis (II) sulfatsa da kaliumis permanganats Soris urTierTqmedebis 

Sedegad gogirdmJava garemoSi, rkinis romeli marili warmoiqmneba? 

1) ;FeS     2) ;)( 342 SOFe     3) ;3FeSO    4) .)( 24MnOFe  

 

42. romeli xsnaris mixedviT vadgenT kaliumis permanganatis Sesworebis 

koeficients? 

1) RvinismJava;            3) mJaunmJava; 

2) marilmJava;           4) ZmarmJava.  

 

43. romel xsnars xmaroben iodometriul meTodSi samuSao xsnarad? 

1) natriumis sulfatis;         3) natriumis Tiosulfatis; 

2) kaliumis permanganatis;      4) natriumis tutis.  

 

44. spilenZis iodometriuli gansazRvrisas ra feris miRebamde vtitravT 

saanalizo xsnars saxameblis damatebis Semdeg? 

1) narinjisferi;                   3) TeTri; 

2) vardisferi;                     4) lurji. 

 

45. mocemul reaqciaSi 

6422322 22 OSNaNaJJOSNa +=+  

romeli elementi an nivTiereba aRdgeba? 

1) natriumi;    2) gogirdi;    3) Jangbadi;    4) iodi. 

 

46. spilenZis sulfatsa da kaliumis iodidis urTierTqmedebis Sedegad 

romeli produqtebi miiReba? 

1) ;422 SOKJCuJ ++           3) ;422 SOKCuJ +  

2) ;22 SKJCuS ++             4) .4222 SOKSCuJ ++   

 

47. ra ewodeba 642 OSNa -s? 

1) natriumis tetraTionati;           3) natriumis persulfati; 

2) natriumis Tiosulfati;            4) natriumis sulfati. 
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48. ras udris natriumis Tiosulfatis ( OHOSNa 2322 5⋅ ) gram-moli? 

1) 124,1g;     2) 248,19g;    3) 345,11;    4) 69,24g. 

 

49. gamoiangariSeT natriumis Tiosulfatis Sesworebis koeficienti, Tu 8ml 

0,1 N  iodis xsnaris gatitvraze daixarja ~0,1 N  natriumis Tiosulfatis 

9,6ml? 

1) 1,2;    2) 0,7543;    3) 1,6;    4) 0,8333. 

 

50. romeli elementis ekvivalenturia spilenZis sulfatis da kaliumis 

iodidis urTierTqmedebis Sedegad gamoyofili iodi? 

1) kaliumis;    2) Jangbadis;    3) spilenZis;   4) gogirdis.  

 

51. romel indikators viyenebT iodometriaSi? 

1) meTilnarinjis;             3) mureqsids; 

2) saxamebels;                 4) fenolfTaleins. 

 

52. gamoiangariSeT spilenZis sulfatis titri +2Cu -is mixedviT, Tu am 

xsnaris 11 ml-is gatitvraze daixarja ~0,1 N  natriumis Tiosulfatis 3,5 ml 

( 1,1
322
=OSNaK )? 

1) 0,004204;    2) 0,031241;    3) 0,007421;    4) 0,002223. 

 

53. ra feris naerTs iZleva saxameblis xsnari Tavisufal iodTan? 

1) wiTels;    2) lurjs;     3) yviTels;    4) mwvanes. 

 

54. spilenZis (II) iodometriuli gansazRvrisas ra feris miRebamde vtitravT 

saanalizo xsnars saxameblis damatebamde? 

1) TeTri;     2) Calisferi;     3) lurji;    4) Jolosferi. 

 

55. romeli produqtebi warmoiqmneba natriumis Tiosulfatis da iodis 

xsnarebis urTierTqmedebis Sedegad? 

1) ;642 OSNaNaJ +                         3) ;42SONaNaJ +  

2) ;2 NaJSO +                             4) .332 NaJOSONa +   
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56. mocemul reaqciaSi: 

4224 2242 SOKJCuJKJCuSO ++=+  

romelia damJangavi? 

1) spilenZi;      2) kaliumi;     3) iodi;       4) gogirdi. 

 

57. romelia natriumis Tiosulfatis swori grafikuli formula? 

 

58. ras udris natriumis Tiosulfatis ( OHOSNa 2322 5⋅ ) gram-ekvivalenti? 

1) 214,1g;    2) 341,2g;     3) 248,19g;    4) 124,1g. 

 

59. gamoiangariSeT natriumis Tiosulfatis Sesworebis koeficienti, Tu 0,1 N  

iodis xsnaris 13 ml-is gatitvraze daixarja ~0,1 N  natriumis Tiosulfatis 

10,7ml:  

1) 0,8230;    2) 1,6120;     3) 1,2149;     4) 0,7410. 

 

60. gamoiangariSeT spilenZis ekvivalenti mocemuli reaqciis mixedviT:  

4224 2242 SOKJCuJKJCuSO ++=+  

1) 31,77;      2) 63,54;     3) 65,01;    4) 32,91. 

 

61. gamoiangariSeT sakvlevi xsnaris titri spilenZis mixedviT, Tu am xsnaris 

25ml-is gatitvraze daixarja 12,5ml ~0,1N natriumis Tiosulfati 

( 88,0
322
=OSNaK )? 

1) 0,008741;    2) 0,031442;    3) 0,002795;    4) 0,005412. 

 

62. romeli qvemoT moyvanili ioni gansazRvreT iodometriuli meTodiT? 

1) ;+Na    2) ;2+Zn    3) ;2+Cu     4) +2Ca . 

63. spilenZis iodometruli gansazRvrisas kaliumis iodidis damatebis Semdeg 

ra fers iRebs saanalizo xsnari? 

1) lurji;    2) moyavisfero;    3) moyviTalo;    4) mwvane. 
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64. mocemul reaqciaSi: 

6422322 2 OSNaNaJJOSNa +=+  

romeli ioni iJangeba? 

1) natriumis;    2) iodis;    3) gogirdis;    4) Tiosulfatis. 

 

65. romeli produqtebi miiReba spilenZis sulfatsa da kaliumis iodids 

Soris urTierTqmedebis Sedegad? 

1) ;242 SJSOK ++                    3) ;422 SOKCuJ +  

2) ;42SOKSCuJ ++                  4) .422 SOKJCuJ ++  

 

66. ra ewodeba 322 OSNa -s? 

1) natriumis tetraTionati;               3) natriumis Tiosulfati; 

2) natriumis persulfati;                 4) natriumis sulfidi. 

 

67. ramdeni grami marilia saWiro 500ml 1 N natriumis Tiosulfatis xsnaris 

dasamzadeblad? 

1) 248,2g;    2) 124,1g;    3) 324g;    4) 412,2g.  

 

68. 0,1N iodis xsnaris 15ml gatitvraze daixarja ~0,1N natriumis 

Tiosulfatis 13,5ml. ras udris natriumis Tiosulfatis Sesworebis 

koeficienti (
322 OSNaK )? 

1) 0,9;      2) 1,912;    3) 1,111;    4) 0,7922. 

 

69. romeli reaqcia udevs safuZvlad spilenZi (II) iodometriul gansazRvras? 

1) ;2)(2 2332 ↓+=+ AgClNOCuAgNOCuCl  

2) ;2242 4224 SOKJCuJKJCuSO ++=+  

3) ;2 4224 SOKCuJKJCuSO +=+  

4) .22 22442 OHSOCuSOSOHCu ++=+  

70. spilenZis (II) Semcveli saanalizo xsnaris 16ml gatitvraze daixarja 

7,6ml natriumis Tiosulfatis ~0,1 N xsnari (
322 OSNaK = 1,02). gamoiangariSeT 

sakvlevi xsnaris titri spilenZis mixedviT: 

1) 0,09351;     2) 0,009211;    3) 0,003078;    4) 0,007431. 
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71. romeli nivTiereba ititreba natriumis TiosulfatiT spilenZis 

iodometriuli gansazRvrisas? 

1) iodi;                         3) kaliumis iodidi; 

2) kaliumis sulfati;          4) spilenZis sulfati. 

 

72. reaqciaSi 

6423222 22 OSNaNaJOSNaJ +=+  

romelia damJangavi? 

1) gogirdi;             3) natriumi; 

2) iodi;                4) Jangbadi. 

 

73. romelia natriumis tetraTionatis swori grafikuli formula? 

  

74. romel nivTierebas xmaroben iodometriaSi aRmdgenad Cu-is Semcvelobis 

gansazRvris dros? 

1) kaliumis iodids;                  3) natriumis Tiosulfats; 

2) spilenZis sulfats;             4) iods.  

 

75. gamoiangariSeT ramdeni grami spilenZia 1ml spilenZis sulfatis xsnarSi, 

Tu 14ml saanalizo xsnaris gatitvraze daixarja 7,8ml ~0,1N natriumis 

Tiosulfati (
322 OSNaK = 0,98): 

1) 0,005143;     2) 0,003469;     3) 0,006312;        4) 0,120214. 

 

76. romel nivTierebas vumatebT saanalizo xsnars spilenZis iodometriuli 

gansazRvrisaTvis? 

1) kaliumis permanganats;                3) kalciumis fosfats; 

2) kaliumis iodids;                     4) amoniumis persulfats.  

77. mocemul reaqciaSi 

4224 2242 SOKJCuJKJCuSO ++=+  

romeli ioni iJangeba? 

1) +2Cu -is;      2) +K -is;     3) −J -is;     4) −
4SO -is.  
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78. gamoTvaleT ramdeni gr spilenZia 1ml spilenZis sulfatis xsnarSi, Tu am 

xsnaris 9 ml-is gatitvraze daixarja 2,8 ml natriumis Tiosulfati 

(
322 OSNaK =1,1): 

1) 0,002174;     2) 0,019742;    3) 0,006412;    4) 0,008164. 

 

79. romeli xsnariT xdeba gamoyofili iodis gatitvra spilenZis 

iodometriuli gansazRvrisas? 

1) kaliumis permanganatis;                 3) natriumis tetraTionatis; 

2) natriumis Tiosulfatis;               4) natriumis biqromatis. 

 

80. ra feris aris saxameblis naerTi iodTan: 

1) yviTeli;      2) wiTeli;      3) lurji;       4) yavisferi. 

 

81. mocemul reaqciaSi 

6423222 22 OSNaNaJOSNaJ +=+  

romeli aRdgeba? 

1) natriumi;      2) gogirdi;      3) iodi;      4) Jangbadi.  

 

82. romeli nivTiereba ititreba natriumis TiosulfatiT spilenZis 

gansazRvrisas? 

1) spilenZis sulfati;                   3) kaliumis iodidi; 

2) kaliumis sulfati;                   4) iodi. 

 

83. mocemul reaqciaSi 

4224 2242 SOKJCuJKJCuSO ++=+  

romeli nivTiereba aRdgeba? 

1) iodi;     2) gogirdi;     3) spilenZi;     4) kaliumi. 

 

84. ramdeni grami marilia saWiro: 200ml 0,4 N natriumis Tiosulfatis 

xsnaris dasamzadeblad? 

1) 42,15g;       2) 27,18g;    3) 19,84g;    4) 21,15g. 
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kompleqsonometria 

 

      moculobiTi analizis es meTodis damyarebulia kompleqsnaerTTa 

gamoyenebaze. kompleqsnaerTi Seicavs kompleqsur ions, romelsac kvadratul 

frCxilSi aTavseben: marilebs, romlebic disociaciis dros kompleqsur 

ionebs warmoqmnian kompleqsuri marilebi ewodeba. isini ganicdian 

disociacias.  

mag. [ ] [ ] −+ +⇔ 4
664 )(4)( CNFeKCNFeK   

    [ ] [ ] −+ +⇔ ClNHAgClNHAg 2323 )()(     

      e.i. kompleqsuri SeiZleba iyos, rogorc kaTioni [ ]+23 )(NHAg , aseve 

anioni [ ] −4
6)(CNFe . 

      me-19 saukunis damlevs Sveicarieli qimikosis verneris mier qimiaSi 

SemoRebuli iyo cneba kompleqswarmomqmnelis Sida da gare koordinaciuli 

sferoebis, Tanauri valentobisa da koordinaciuli ricxvis Sesaxeb.  

      kompleqsuri naerTebis aRnagobas da Tvisebebs kargad xsnis 

koordinaciuli Teoria, romlis mixedviT yvela kompleqsnaerTSi 

centraluri adgili ukavia dadebiTad damuxtul ions, romelsac 

kompleqswarmomqmneli ewodeba. mis irgvliv ganlagdebian an, rogorc amboben 

koordinirdebian sawinaaRmdego muxtis ionebi an eleqtroneitraluri 

molekulebi, romlebsac adendebs (danamatebs) an ligandebs uwodeben.  

      kompleqswarmomqmneli da adendebi qmnian Sida koordinaciul sferos. 

mag. [ ]64 )(CNFeK -Si rkina da ceani Sida koordinaciul sferoSi imyofeba, 

kaliumi ki gare koordinaciul sferoSi.  

      koordinaciuli ricxvi gamosaxavs adendebis raodenobas, romlebic 

koordinirdebian kompleqswarmomqmnelTa irgvliv. e.i. Sida sferoSi. 

(koordinaciuli bma aris Tanauri bma). 

      kompleqsuri ionis muxti udris misi Semadgeneli nawilebis algebrul 

jams. Sida sferos polarul molekulebs (NO, NH3, H2O) gaangariSebaSi 

cvlileba ar SeaqvT nulis toli muxtis gamo. 

      mag: [ ] −−++ =−++= 4)6()2()( 4
6CNFe  

           [ ] +++ =++= 1)0()1()( 23NHAg  
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      kompleqswarmomqmnelis muxti udris adendisa da gare sferos ionTa 

muxtebis jams Sebrunebuli niSniT. 

      mag: [ ] −=−+= 4)4()0()( 463 ClNHpb  

                                    Sebrunebuli niSani = 4+ 

          KK2 [ ] −=−++= 4)6()2(6ptCl  Sebrunebuli niSani = 4+  

      Sida koordinaciul sferoSi kompleqswarmomnelsa da adends Soris 

qimiuri bma ar aris ionuri da amitom wyalSi gaxsnisas ar disocirdeba, 

gansxvavebiT gare sferos ionebisagan. 

      analizur qimiaSi didi gamoyeneba hpova organuli reagentebis jgufma 

aminopolikarbonis mJavebma, romelic cnobili kompleqsonebis saxelwodebiT. 

igi pirvelad gamoiyena 1946w. Svarcenbaxma rigi elementebis da wylis 

sixistis gansasazRvravad. 

      farTod gavrcelebuli kompleqswarmomqmnelia eTilendiamintetra 

ZmarmJava, Semoklebulad ,ЭDTA an H4Y, sadac Y4-  ЭDTA anionia. grafikulad 

ase gamoisaxeba: 

 

 

      ЭDTA oTxfuZiani mJavaa, igi wyalSi mcired xsnadia, amitom iyeneben mis 

orCanacvlebul natriumis marils Na2H2Y, romelsac uwodeben kompleqson III 

an trilon Б-s (trilon-be), saidanac warmodgeba saxelwodeba 

trilonometria. 

      trilon Б-s TeTri feris wyalSi kargad xsnadi nivTierebaa. misi 

grafikuli formulaa: 

 

      moculobiT analizSi iyeneben trilon Б titrian xsnars. igi 

liTonebTan warmoqmnis sxvadasxva mdgradobis kompleqsebs. 

      mag: trilon Б kalciumis ionTan warmoqmnis kompleqss Sedegi 

gantolebis mixedviT: 
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++ +→+ HCaYNaYHNaCa 2222
2  

an  

 

      aq kalciumis ionma Caanacvla karboqsilis jgufis wyalbadi da amave 

dros SeuerTda aminojgufis azots koordinaciulad (donorul-

aqceptorulad) da warmoqmna Zlier mdgradi kompleqsuri naerTi. 

      amrigad, kompleqsonimetria warmoadgens analizis titrimetrul 

meTods, romelic damyarebulia liTonsa da kompleqsons Soris mimdinare 

reaqciaze, ris Sedegadac warmoiqmneba mdgradi, mcired disocirebuli 

Sidakompleqsuri naerTebi. 

      kompleqsonometriuli gatitvris dros ekvivalenturi wertilis 

dasadgenad iyeneben indikatorebs. arCeven or jgufs: 1. specifikuri 

indikatorebi, romlebic reagireben mxolod zogierT metalTan; 2. 

metalqromuli indikatorebi, romlebic warmoqmnian liTonis ionebTan 

sxvadasxva Seferilobis mqone kompleqsnaerTebs. 

      trilonometriuli meTodiT kalciumis gansazRvrisas ixmareba 

metaloqrom imdikatori – mureqsidi. igi erTfuZiani purpurmJavas amioniumis 

marilia (amoniumis purpurati). am indikatoriT sargebloben sust an Zlier 

tute garemoSi. 

      mureqsidi muqi wiTeli feris fxvnilia. misi wyalxsnari mowiTalo-

iisferia, romelic icvleba garemos pH-is mixedviT: roca 9≤pH -mowiTalo 

iisferia, roca pH>11 molurjo iisferi. purpur mJavas anioni avRniSnoT −Jnd . 

igi tute garemoSi kalciumTan warmoqmnis wiTlad Seferil kompleqss: 

wiTelililisferi

++− →+ CaJndCaJnd 2  

      es kompleqsi naklebad mdgradia, vidre trinon Б kompleqsuri naerTi 

kalciumTan da amitom rodesac kalciumi ititreba triloniT, ekvivalentur 

wertilSi kompelqsi +CaJnd  iSleba Tavisufali anionis gamoyofiT, ris 

gamoc xdeba Sefervis mkveTri cvlileba wiTlidan lilisferSi: 

[ ] ++−−+ +++→+ HNaJndCaYYHNaCaJnd 222
22  

                    wiTeli                             lilisferi  
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laboratoriuli samuSao #12 

kompleqson III-is (trilon Б) 0,05N xsnaris momzadeba 

 

      0,05 normalobis trilon Б xsnaris dasamzadeblad 1 litr orjer 

gamoxdil wyalSi unda gaixsnas 9,30gr trilon Б. Semdeg ki unda dadgindes 

misi Sesworebis koficienti 4MgSo -is standartuli xsnariT. roca trilon Б 

xsnars amzadeben fiqsonalidan, misi K=1. 

 

laboratoriuli samuSao #13 

0,05 N kompleqson III Sesworebis koeficientis dadgena  

magniumis sulfatis xsnaris gamoyenebiT  

 

      magniumis sulfatis 10ml aTavseben konusur kolbaSi, umateben 2N 

natriumis tutis xsnaris 3-5ml-s. daaxloebiT 1g indikator mureqsids, 

anzaveben 10-15ml wyliT da titraven intensiuri SenjRreviT kompleqson III-is 

xsnariT wiTeli feris xsnaris lilisferSi gadasvlamde. cdas imeoreben 

Tanxvdenili ricxvebis miRebamde.  

 

cdis 

# 

 

4MgSOV ml 

 

 
NV 05,0

IIkompleqs.I  

 

 

SeniSvna 

 

1 

2 

3 

10 

10 

10 

9,3 

9,3 

9,3 

 

  

07,1
3,9

10
==K  

e.i. Sesworebis koeficienti K kompleqson III 4MgSo -is mixedviT tolia 1,07. 

 

+2Ca gansazRvra trilonometruli meTodiT 

 

      saanalizo wylis 100ml aTavseben konusur kolbaSi, umateben 2N NaOH-is 

3-5ml-s, daaxloebiT 1g indikator mureqsids. am dros xsnari Seifereba 
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wiTlad. mas titraven intensiuri SenjRreviT trilon Б titriani xsnariT – 

lilisferi Seferilobis miRebamde. cdas imeoreben samjer. 

saanalizo xsnarSi +2Ca ionis Semcveloba gamoiTvleba formuliT: 

ekv/l-mg
tr.tr. 1000

2

⋅=
OHV
VN

x  

      sadac x aris Ca++ Semcveloba mg-ekv/l  

             OHV 2
 - saanalizod aRebuli wylis moculoba 

             Vtr – gatitvraze daxarjuli trilonis moculoba 

             Ntr – trilonis normaloba 

      vinaidan trilon Б xsnari momzadda fiqsonalidan, misi K=1. 

cdis 

# 

 

OHV 2
ml 

 

V trilon Б ml 

 

SeniSvna 

 

1 

2 

3 

100 

100 

100 

4,4 

4,4 

4,4 

 

 

ekv/l-2,2mg
100

tr.tr. =
⋅⋅

=⋅=
10004,405,01000

2OHV
VN

x  

 

daleqvis meTodi (sedimentacia) 

 

      daleqvis meTods safuZvlad udevs gansasazRvri elementis titriani 

xsnariT daleqva Znelad xsnadi naerTis saxiT. am meTodiT gansazRvris 

sizuste mraval faqtorzea damokidebuli. am faqtorTa Soris yvelaze didi 

mniSvneloba aqvs sakvlevi nivTierebebis da indikatorebis Tvisebebs, agreTve 

moreagire xsnarebis moculobis gazomvis sizustes da analizis Sedegebis 

gaangariSebas. 

      yvelaze farTo gamoyeneba hpova daleqviTi titvris Semdegma meTodebma: 

1. argentometria, romelSic titrantad gamoyenebulia vercxlis nitrati;  

2. Tiocianometria, romelSic titrantad gamoyenebulia amoniumis-rodanidi;  

3. merkurometria, romelSic titrantad gamoyenebulia vercxliswylis (1) 

nitrati - 232 )(NOHg . 
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      argentometruli meTodi gamoiyeneba qlor-, brom-, da iod-ionTa 

raodenobiTi gansazRvrisaTvis. es meTodi damyarebulia aRniSnuli ionebis 

vercxlis nitratiT daleqvis reaqciaze, praqtikulad uxsnadi naleqis 

warmoqmniT:  

↓→+ −+ AgClClAg  

↓→+ −+ AgBrBrAg  

↓→+ −+ AgJJAg  

      halogen-ionebis Semcvelobis gansazRvrisaTvis iyeneben vercxlis 

nitratis xsnars, vercxlis ionebisaTvis ki natriumis an kalciumis 

qloridis xsnars. indikatorad ixmareba kaliumis qromatis xsnari, romelic 

ekvivalentur wertilSi vercxlis ionebTan iZleva agurisfer naleqs: 

4242 CrOAgCrOAg →+ −−+  

      indikatori yovelTvis emateba halogen-ionebis xsnars da titraven 

vercxlis nitratiT da ara piriqiT. garemo unda iyos neitraluri an sust-

tute. argentometruli meTodi ar gamoiyeneba amoniumis ionis Semcveli 

xsnarebis analizisaTvis, radgan +
4NH -ionebi vercxlis-ionebTan xsnad 

kompleqs marils iZleva. es meTodi agreTve ar gamoiyeneba iseTi 

xsnarebisaTvis, romlebic Seicaven bariumis, stronciumis da tyviis ionebs, 

radgan es ionebi qromat ionebTan naleqs iZleva.  

 

laboratoriuli samuSao #14 

0,05N vercxlis nitratis xsnaris damzadeba 

 

      gasayidi vercxlis nitrati Seicavs 25%-mde sxvadasxva minarevebs. 

(zogjer mas muqi feri aqvs sinaTlis zegavleniT liTonuri vercxlis 

aRdgenis gamo), amitom vercxlis nitrati mzaddeba miaxloebiT normalobis 

da Semdeg adgenen mis titrs natriumis qloridis mixedviT. vercxlis 

nitratis 0,05N xsnaris erTi litris dasamzadeblad saWiroa: 

34945,805,089,169 AgNO g=⋅  

      teqnikur sasworze wonian 8-9g vercxlis nitrats, xsnian wyalSi, 

Seavseben litramde da kargad SeanjRreven. miRebul xsnars inaxaven muq minis 

WurWelSi. 
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0,05N natriumis qloridis xsnaris damzadeba 

 

      
1
44,58

1
453,35987,22

1
=

+
==

MЭNaCl  

      1N NaCl dasamzadeblad saWiroa 58,44g NaCl  

      0,05N --------------------- x                            NaClx  g922,244,5805,0 =⋅=  

      e.i. 1l NaCl 0,05N xsnaris dasamzadeblad saWiroa 2,922g NaCl.  

      qimiurad sufTa 2,922g natriumis qlorids zustad wonian analizur 

sasworze da xsnian litrian sazom kolbaSi.  

 

0,05N vercxlis nitratis samuSao xsnaris Sesworebis koeficientis, 

normalobis da titris dadgena 

 

      10ml natriumis qloridis xsnars pipetis saSualebiT aTavseben konusur 

kolbaSi da umateben ramodenime wveT indikator kaliumis qromats. vercxlis 

nitratis xsnars aTavseben misi onkanian biuretSi da iwyeben gatitvras 

naleqis agurisfrad Sefervamde. gatitvras imeoreben 3-4-jer da Tanxvdenili 

ricxvebidan iReben saSualos.   

 

cdis 

# 

NaClV ml 

 

3AgNOV ml 

 

SeniSvna 

 

1 

2 

3 

10 

10 

10 

9,8 

9,8 

9,8 

 

 

02,1
8,9

10
3

==AgNOK  

      vercxlis nitratis titris dasadgenad cdas atareben zustad ise, 

rogorc Sesworebis koeficientis dadgenis dros. 

      titrs angariSoben formuliT g/ml
pr

pr

10003

NЭTAgNO
⋅

=  

      sadac 
3

3
AgNO

NaClNaCl
AgNO V

NV
N

⋅
=pr  
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natriumis qloridis gansazRvra sufris marilSi 

moris meTodiT 

 

      qloridebis gansazRvris es meTodi iseTivea, rogoric vercxlis 

nitratis xsnaris titris dadgena. igi emyareba vercxlis qloridis Znelad 

xsnadobas. 

      qlor-ionis Semcveli wyali vercxlis nitratis damatebiT gamoyofs 

xaWosebr TeTr naleqs: 

↓→+ −+ AgClClAg  

      miRebuli naleqi sinaTleze daSlis gamo Savdeba. roca sakvlevi 

wylidan qlor-ioni mTlianad gamoiyofa vercxlis qloridis saxiT, 

vercxlis ionis odnavi siWarbe reagirebs indikator kaliumis qromatTan. 

amrigad, qlor-ionis da vercxlis ionis urTierTqmedebisas ekvivalentur 

wertilSi adgili eqneba Semdeg reaqcias: 

↓→+ −+
42

2
42 CrOAgCrOAg  

      miRebul naleqs agurisferi aqvs. 

      am reaqciis maRali mgrZnobiarobis gamo feris Secvla xdeba maSinac ki, 

roca xsnarSi imyofeba vercxlis ioni 2γ  raodenobiT. γ  (gama) anu μ g 

(mikrogrami) udris 0,000001g ( -n
g10 ). 

      gansazRvris msvleloba. iReben gamosakvlevi wylis sinjis 100ml, 

asxamen erlenmeieris kolbaSi, umateben erT ml 10% kaliumis qromatis 

xsnars da titraven kolbis ganuwyveteli SenjRreviT, vercxlis nitratis 

titriani xsnariT naleqis agurisfrad Sefervamde. gatitvraze daxarjuli 

vercxlis nitratis xsnaris mililitrebis raidenoba saanalizo wyalSi 

qlor-ionis Semcvelobis ekvivalenturia.  

 

cdis 
# 

 
saan.
OHV 2
ml 

 

 

3AgNOV ml 

 

 
SeniSvna 

 

1 
2 
3 

100 
100 
100 

4,2 
4,2 
4,2 
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      angariSi. saanalizo wylis sinjis 100ml gatitvraze daixarja 0,05N 

vercxlis nitratis 4,2ml, vinaidan 02,1
3
=AgNOK  faqtiurad daixarja 

284,402,12,4 =⋅ ml  

      1ml 0,05N AgNo3 ekvivalenturia 0,00355g qlor-ionis  

      4,284ml ----------------------------------- x 

0152,000355,0284,4 =⋅=x g qlor-ions 

      e.i. 100ml saanalizo wyali Seicavs 0,0152g qlor-ions 

          1000ml `--------------------------------“ x  

1520,0
100

10000152,0
=

⋅
=x g/l qlor-ioni 
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laboratoriuli samuSao #15 

III testireba 

 

1. mocemuli marilebidan romelia kompleqsuri? 

1) ;)( 24SOKAl                   3) [ ]64 )(CNFeK ; 

2) ;)( 342 SOAl                   4) .)( 422 SOOHCu  

 

2. rogor disocirdeba spilenZis kompleqsamiakati? 

1) [ ] ;24)( 3243
−++ ++⇔ ClNHCuClNHCu  

2) [ ] [ ] ;2)()( 43243
−+ +⇔ ClNHCuClNHCu  

3) [ ] [ ] ;2)()( 4
43243

−+ +⇔ ClNHCuClNHCu  

4) [ ] [ ] .2)()( 2
43243

−+ +⇔ ClNHCuClNHCu  

 

3. marilSi - [ ]64 )(CNFeK  romelia kompleqswarmomqmneli ioni? 

1) rkina;      2) kaliumi;     3) cianid-ioni;     4) [ ] −4
6)(CNFe . 

 

4. ras udris kompleqsuri ionis muxti [ ] 243 )( ClNHCu -Si? 

1) +1;      2) +2;     3) 0;     4) -1. 

 

5. gansazRvreT rkinis koordinaciuli ricxvi [ ]64 )(CNFeK -Si 

1) 6;    2) 4;    3) 2;     4) 1. 

 

6. romeli mJavebis warmoebulia kompleqsonebi? 

1) ZmarmJavas;                        3) aminopolikarbonmJavebis; 

2) RvinismJava;                       4) mJaunmJavis. 

 

7. ra ferisaa mureqsidis Tavisufali anioni tute garemoSi? 

1) wiTeli;   2) TeTri;    3) Jolosferi;    4) lilisferi. 

 

8. romel garemoSi xdeba kalciumis trilonmetriuli gansazRvra? 

1) mJava;       2) neitralur;        3) tute;       4) sust mJava. 
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9. marilSi [ ]ClNHAg 23 )(  romelia ligandi? 

1) vercxli;       2) qlori;       3) amiaki;      4) wyalbadi. 

 

10. gansazRvreT [ ] 243 )( ClNHCu -Si spilenZis koordinaciuli ricxvi: 

1) 4;    2) 2;    3) 6;    4) 1.  

 

11. romelia eTilendiamintetraZmarmJavas swori grafikuli formula? 

 

 

12. ra feris kompleqss warmoqmnis mureqsidi kalciumTan tute garemoSi? 

1) wiTeli;        2) lurji;    3) yviTeli;     4) TeTri. 

 

13. romeli xsnariT vtitravdiT saanalizo xsnars +2Ca -is gansasazRvravad? 

1) tutiT;     2) trilon б-Ti;      3) NH4OH-iT;     4) mureqsidiT? 

 

14. qimiuri bmis romeli tipia Siga da gare sferos Soris kompleqsur 

marilSi? 

1) metaluri;                        3) wyalbaduri; 

2) ionuri;                          4) donorul-aqceptoruli.  

 

15. romeli indikatori gamoiyeneba trilonometriul meTodSi kalciumis 

gansazRvris dros: 

1) mureqsidi;             3) meTilnarinji; 

2) fenolfTaleini;      4) lakmusi. 

 

16. romel garemoSi xdeba wylis sixistis trilonometriuli gansazRvra? 

1) mJava;                          3) Zlier mJava; 

2) neitralur;                   4) tute. 
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17. kalciumis romeli kompleqsi ufro mdgradia: trilon Б-Tan, Tu 

mureqsidTan? 

1) mureqsidTan;                       3) orive umdgradia; 

2) trilon Б-Tan;                    4) erTnairi mdgradobisaa. 

 

18. 65ml saanalizo xsnaris gatitvraze daixarja 0,02 N trilon б-s 3,5ml. 

gansazRvreT kalciumis ionis Semcveloba, mg-ekv/l: 

1) 1,9640;      2) 1,0769;     3) 0,9245;       4) 0,8146. 

 

19. ras udris ligandis muxti [ ]63 )(CNFeK -Si? 

1) -1;    2) +1;    3) +2;    4) -4? 

 

20. romeli formuliT xdeba wylis sixistis gamoTvla? 

1) ;
praqt.

Teor.

T
T

K =              3) ;1000
Э

TN ⋅
=  

2) ;
1000

ЭNT ⋅
=               4) .1000

2

⋅
⋅

=
OHV
VN

x tr.tr.
 

 

21. ra ewodeba eTilendiamintetraZmarmJavas or Canacvlebul Na-is marils? 

1) mureqsidi;                                3) trilon Б; 

2) natriumis oqsalati;                     4) Na-is acetati? 

 

22. romeli mJavas marilia mureqsidi? 

1) ZmarmJavas;                     3) RvinismJavas; 

2) purpurmJavas;                  4) aminodiZmarmJavas. 

 

23. ra feris aris saanalizo xsnari ekvivalentur wertilSi kalciumis 

trilonometriuli gansazRvrisas mureqsidis Tanaobisas? 

1) wiTeli;       2) TeTri;       3) Jolosferi;       4) lilisferi. 

 

24. ras udris kompleqswarmomqmnelis muxti [ ]−62 PtClK Si? 

1) -1;     2) 0;     3) +2;     4) +4.  
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25. romeli marilebi ganapirobeben wylis droebiT sixistes? 

1) Ca-is da Mg-is sulfatebi; 
2) Na-is da K-is sulfatebi; 
3) Ca-is da Mg-is bikarbonatebi; 
4) Ba-is da Sr-is nitratebi.  
 

26. ras udris gare koordinaciuli sferos ionTa muxti [ ]424 )()( CNSCONH -Si 

1) 4;     2) -4;    3) 0;    4) +1. 

 

27. ra ewodeba ЭDTA-s or Canacvlebul natriumis marils? 

1) mureqsidi;                         3) natriumis oqsalati; 

2) trilon Б;                         4) natriumis acetati.  

 

28. 60ml saanalizo xsnaris gatitvraze daixarja 0,01 N trilon Б-s 4,5 ml 

gansazRvreT kalciumis ionis Semcveloba (mg-ekv/l): 

1) 0,75;     2) 0,165;    3) 0,062;    4) 0,432. 

 

29. ras udris Sida koordinaciuli sferos muxti [ ]62 ptClK -Si? 

1) -6;    2) 0;   3) +2;    4) -2. 

 

30. ramden fuZiani mJavaa eTilendiamintetraZmarmJava: 

1) ori;      2) sami;        3) oTxi;     4) erTi.  

 

31. 80ml onkanis wylis gatitvraze daixarja 0,03 N trilon Б-s 6,8 ml. 

gansazRvreT kalciumis ionis Semcveloba (mg-ekv/l): 

1) 1,42;     2) 2,55;     3) 1,02;    4) 3,23. 

 

32. tute garemoSi kalciumis kompleqsi trilon Б-Tan ufro aramdgradia, Tu 

mureqsidTan? 

1) trilonTan;                       3) mureqsidTan; 

2) erTnairi mdgradobisaa;          4) orive aramdgradia. 
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33. reaqciaSi 

  

kalciumis ioni aminojgufis azots romeli bmiT ukavSirdeba? 

1) ionuri;                       3) metaluri; 

2) wyalbaduri;                 4) donorul-aqceptoruli. 

 

34. romeli marilis disociaciis dros aris daSvebuli Secdoma? 

1) [ ] [ ] ;)(4)( 4
664

−+ +⇔ CNFeKCNFeK  

2) [ ] [ ] ;)(3)( 3
663

−+ +⇔ CNFeKCNFeK  

3) [ ] [ ] ;2 4
442

−+ +⇔ HgJKHgJK  

4) [ ] [ ] .2)()( 2
43243

−+ +⇔ ClNHZnClNHZn  
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