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Tavi meTerTmete 

wyalbadi da Jangbadi 

   wyalbadi samyaros yvelaze gavrcelebuli ele- 
mentia.Ddedamiwis formirebis  procesSi  mniSvne-   
lovnad Seicvala elementebis raodenobrivi Ta- 
nafardoba. keTilSobil gazebTan erTad, wyalba-  
dis mniSvnelovani nawilic moscilda Cvens pla- 
netas da kosmosur sivrceSi gadavida. es gadas-
vla axlac mimdinareobs. dedamiwaze ki sawyisi 
wyalbadis garkveuli nawili darCa umTavresad 
wylis saxiT. Tavisufali wyalbadi atmosferoSi 
mcire raodenobiTaa. 1 m3 haeri Seicavs 1sm3 wyal-  
bads. wyalbadi gamoiyofa vulkanuri amofrqveve- 
bis dros sxva gazebTan erTad,agreTve WaburRi- 
lebidan navTobis amoRebisas, organuli nivTie-
rebebis lpobis dros baqteriebis monawileobiT; 
zogierTi mwvane mcenarec gamoyofs Tavisufal 
wyalbads. 
  wyalbadi aRmoCenili iqna XVI saukuneSi para- 
celsis mier. man rkinaze mJavis moqmedebiT daad- 
gina, rom  gamoiyofa  wvis unaris mqone gazi. ka- 
vendiSma 1766 wels  aRwera wyalbadis Tvisebebi. 
lavuaziem pirvelma  miiRo wyalbadi wylis daS-
liT da daadgina, rom wyali  wyalbadisa da Jan- 
gbadis qimiuri naerTia. wylis daSla eleqtro-
liziT pirvelad 1789 wels iqna ganxorcielebu- 
li. 
  wyalbadi ufero, usuno, 14,4-jer msubuqia haer- 
ze. saerTod, wyalbadi yvela gazze ufro msubu- 
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qia, ris gamoc misi molekulebis moZraobis siC- 
qare sxvaze metia. amiT aixsneba wyalbadis difu- 
ziis  didi  siCqare  da siTbogamtaroba. haerTan  
SedarebiT misi siTbogamtaroba 7-jer metia. igi 
Znelad Txevaddeba da wyalSi mcired ixsneba. 
zogierTi liToni (paladiumi, platina, nikeli, 
rkina) didi raodenobiT STanTqavs wyalbads. mo- 
lekuluri wyalbadi ar iCens did qimiur aqtivo- 
bas. Cveulebriv temperaturaze sibneleSi wyal- 
badi uSualod mxolod ftors uerTdeba afeTqe- 
biT, xolo qlorTan SeerTebisas saWiroa sinaT- 
lis sxivi. Jangbads wyalbadi uerTdeba gaTbobi- 
sas an naperwklis gatarebisas. maRal temperatu- 
raze wyalbadi uerTdeba mraval eleqtrodade- 
biT da eleqtrouaryofiT elements; rac ufro 
metia elementis eleqtrouaryofiToba (F, O, N, Cl), 
miT ufro energiulad uerTdeba mas wyalbadi. 
  wyalbadi iwvis JangbadSic da haerSic. wvis 
produqtia wyali. wyalbadisa da Jangbadis nare- 

vis (2:1), e.w. mgrgvinavi gazis anTebas Tan axlavs 
Zlieri afeTqeba. wyalbadi iwvis, magram TviTon 
wvas xels ar uwyobs. 
  wyalbadi `gamoyofis momentSi~ ufro aqtiuria, 
vidre Cveulebriv molekulur mdgomareobaSi.Ta-
visufali wyalbad-atomebis qimiuri aqtivoba uf- 
ro metia, vidre wyalbadis molekulebis. atomu- 
ri wyalbadi swrafad gadadis molekulur mdgo- 
mareobaSi, amitom aqtiuri wyalbadi male kar- 
gavs Tavis gansakuTrebul Tvisebebs. 
  molekuluri wyalbadi aRadgens spilenZs  misi 
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oqsididan: 

CuO + H2 → Cu + H2O 
Ees reaqcia mxolod maRal temperaturaze midis. 
atomuri wyalbadi ki oTaxis temperaturazec 
aRadgens spilenZs: 

CuO + 2 H → Cu + H2O 
    atomuri  wyalbadi  advilad Sedis  reaqciaSi  
JangbadTan oTaxis temperaturaze, ris Sedegadac 
miiReba wyali da wyalbadis peroqsidi: 

4 H + O2 → 2 H2O;  2 H + O2 → H2O2 
  wyalbadis atomebis urTierTSeerTeba (rekombi- 
nacia) da molekulur mdgomareobaSi gadasvla 
xdeba rogorc heterogenul, aseve homogenur fa- 
zaSi. wyalbad-atomTa rekombinacia Zlier egzo- 
Termuli procesia: 

H + H → H2 ;       ∆H = −428,87 kj 
  am siTbom teqnikuri gamoyeneba hpova ZnellRo- 
badi liTonebis avtogenuri SeduRebis saqmeSi. 

wyalbadis miReba 

    teqnikaSi wyalbads mravali gziT Rebuloben: 
1) gaxurebul  naxSirze wylis orTqlis  gatare-  
  biT: 

C + H2O → CO + H2 
      miRebul gazTa narevs ewodeba wyalgazi. is ai- 
  rad saTbobad ixmareba. 
2)koqsis gazebis fraqcionirebiT, qvanaxSiris    

dakoqsviT. miRebuli gazebis narevi didi rao- 
denobiT (50%) Seicavs wyalbads. 

3) wylis orTqlis moqmedebiT gavarvarebul rki- 
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  naze: 

4 H2O + 3 Fe → Fe3O4 + 4 H2↑ 
4) wylis  eleqtroliziT.  wyals umateben eleq- 
   trolits, Cveulebriv  NaOH an KOH-s. wyalba- 
   di gamoiyofa kaTodze (ix. Jangbadis miRebis 
   xerxi). 
5) meTanisa da wylis orTqlis  urTierTqmedebiT 
   (konversiiT): 

CH4 + 2 H2O → CO2 + 4 H2 
6) TuTiis gaxsniT ganzavebul Zlier mJavebSi: 

Zn + 2 HCl → ZnCl2 + H2↑ 
7) aluminis an siliciumis gaxsniT tuteSi:  

2 Al + 2 NaOH + 2 H2O → 2 NaAlO2 + 3 H2↑ 
Si + 2 NaOH + H2O → Na2SiO3 + 2 H2↑ 

8) liTonuri  natriumis  wyalTan urTierTqmede- 
   biT: 

2 Na + 2 H2O → 2 NaOH + H2↑ 
msgavsad moqmedeben wyalTan danarCeni tute   
da tutemiwaTa liTonebi. 

9) kalciumis hidridze wylis moqmedebiT: 

CaH2 + 2 H2O → Ca(OH)2 + 2 H2↑ 
10) naxSirwyalbadebis Termuli daSliT: 

CH4  → − eviTz is C1000 

 C + 2 H2↑ 
11) wylis orTqlis gatarebiT gavarvarebul kal- 
   ciumis karbidze: 

CaC2 + 5 H2O → CaO + 2 CO2 + 5 H2↑ 

wyalbadis peroqsidi H2O2 
    wminda, uwylo wyalbadis peroqsidi sirofis 
msgavsi ufero siTxea, romelsac sqel fenebSi 
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lurji feri aqvs. wyalbadis peroqsidis krista- 
lebi TeTri ferisaa. igi sufTa saxiT da  wyal-
xsnarebSi sakmaod mdgradia, tute areSi ki ara-  
mdgradia. mdgradobis miniWebis mizniT mas mci-
reoden gogirdmJavas umateben. 
  wyalbadis peroqsidis molekulisaTvis damaxa- 
siaTebelia Tanmimdevrulad dakavSirebuli ori 
Jangbadis atomi, rac gamoCenilma qarTvelma qi-
mikosma p. meliqiSvilma Semdegnairad gamosaxa: 

−O− O−; amitom peroqsidebi grafikulad SeiZleba 
ase gamovsaxoT: 

O           Na  O          H  O 
                   Ba    |     ;                  |      ;              | 

O           Na  O          H  O 
   wyalbadis   peroqsidi   erTdroulad  Zlieri  
mJangavi da Zlieri aRmdgenia. mJangavi unaris da- 
xasiaTebis mizniT ganvixiloT iodwyalbadidan 
iodis gamoyofa wyalbadis peroqsidis moqmede-
biT: 

2 HI + H2O2 → 2 H2O + J2 
  sulfidebis H2O2-iT daJangvis Sedegad sulfa-
tebi miiReba. mag.: 

PbS + 4 H2O2 → PbSO4 + 4 H2O 
  wyalbadis peroqsidi Jangavs pigmentebs, amitom  
ixmareba qsovilebis, Tmis, spilos Zvlisa da 
sxvaTa gasaTeTreblad. rogorc aRvniSneT, wyal-
badis peroqsidi aRdgeniT unars iCens. magali- 
Tad, is aRadgens vercxls misi oqsididan: 

Ag2O + H2O2 → 2 Ag + H2O + O2 
  kaliumis  permanganati mJave  areSi wyalbadis  
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peroqsidiT  aRdgenis  Sedegad   iSleba Semdegi  
gantolebis mixedviT: 

2KMnO4+5H2O2+3H2SO4 → 
K2SO4+2MnSO4+8H2O+5O2↑ 

Jangbadi 

   Jangbadi ufero gazia. mas ar aqvs suni da gemo. 
aqvs  paramagnituri  Tvisebebi  (Txevad Jangbads  
izidavs magniti). Jangbadi qimiurad aqtiuria. ai- 
radi Jangbadi uSualod uerTdeba mraval ele- 
ments da naerTs, xolo maRal temperaturaze_ 
Znelad Jangvad nivTierebebsac. liTonebi kaSkaSa 
aliT iwvian JangbadSi, mxolod oqro da plati- 
na ar iJangeba uSualod JangbadiT. yvelaze advi- 
lad is uerTdeba fosfors, gogirds, naxSir- 
bads, siliciums, bors, dariSxans da warmoqmnis 
naerTebs_oqsidebs, xolo natriumTan urTierT- 
qmedebisas ki_peroqsids: 

2 Na + O2 → Na2O2 

Jangbadis teqnikuri da laboratoriuli 
miReba 

1) teqnikuri  miznebisaTvis Jangbads Txevadi hae- 
  ris  fraqciuli  gamoxdiT,  e.i. reqtifikaciiT 
  Rebuloben. 
2) sufTa Jangbadi miiReba natriumis tutis wyal- 
  xsnaris  eleqtroliziT.  eleqtrolizis sqema    
  Semdegnairad SeiZleba gamovsaxoT: 
    kaToduri procesi     anoduri procesi 

H+ + e- → H                           OH- - e- → OH 
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H + H → H2                              2 OH → H2O + ½ O2 

H2O
eleqtrolizi

H2↑ + ½ O2↑ 
3) laboratoriaSi Jangbads Rebuloben kaliumis 
  qloratis  (berToles  marilis) Termuli daS- 
  liT: 

2 KClO3 →t
 2 KCl + 3 O2↑ 

    Tu katalizatorad  MnO2-s gamoviyenebT, maSin 
  Jangbadis gamoyofa  ufro dabal (200°C) tempe-  
raturaze daiwyeba. 
    sufTa Jangbadi  miiReba kaliumis permangana- 
tis Termuli daSliT: 

2 KMnO4 →t  K2MnO4 + MnO2 + O2↑ 
    aseve kaliumisa da natriumis gvarjilis gaxu-  
rebiT: 

2 KNO3 →t  2 KNO2 + O2↑ 
    laboratoriaSi moxerxebulia Jangbadis miReba 
kaliumis permanganatis  gogirdmJavaTi SemJave-
bul xsnarze wyalbadis peroqsidis damatebiT: 

2KMnO4+5H2O2+4H2SO4→2KHSO4+2MnSO4+8H2O+ 
+5O2↑ 

  moxerxebulia Jangbadis  miReba qlorian kirze 
wyalbadis peroqsidis moqmedebiT: 

CaOCl2 + H2O2 → CaCl2 + H2O + O2↑ 

ozoni 

   ozoni  martivi  nivTierebaa.  is  warmoadgens  
Jangbadis alotropiul saxecvlilebas, romlis 
molekula sami atomi Jangbadisgan Sedgeba (O3). 
TvisebebiT ozoni mkveTrad gansxvavdeba Jangba- 
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disagan. igi 1,5-jer mZimea Jangbadze.Jangbadisagan 
gansxvavebiT, wyalSi kargad ixsneba. ozoni Zlie-  
ri damJangavia, radgan daSlisas gamoyofs ato- 
mur Jangbads. am Tvisebis gamo ozoni gamoyenebu- 
lia rogorc kargi damJangveli, gamaTeTrebeli 
da dezinfeqtori. misi moqmedebiT mravali orga- 
nuli feradi nivTiereba uferuldeba, vercxli 
iJangeba vercxlis peroqsidad, tyviis sulfidi_    
tyviis sulfatad da sxv. 
  laboratoriaSi  ozons  Rebuloben  JangbadSi 
eleqtruli ganmuxtviT. am mizniT iyeneben xel- 
sawyos_ozonators. ozonis warmoqmna dakavSire- 
bulia moculobis SemcirebasTan. reaqciis Tanax- 
mad 

3 O2 → 2 O3. 
 

samuSao #10 

  cda #1. wyalbadis miReba 
   moamzadeT wyalbadis misaRebi umartivesi 
xelsawyo. amisaTvis sinjaras moargeT rezinis 
sacobi, romelSic gatarebuli iqneba gazgam-
yvani mili. sinjaraSi moaTavseT TuTiis 4-5 gra- 

nuli (natexi) da 31 -mde daamateT ganzavebuli 
gogirdmJava. sacobi kargad moargeT da daamag- 
reT Stativze. gogirdmJavasa da TuTiis natexebs 
Soris warimarTeba reaqcia, romlis Sedegad ga- 
moiyofa wyalbadi: 

Zn + H2SO4 → ZnSO4 + H2↑ 
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    wyalbadi, rogorc iciT, Zalian msubuqi gazia, 
amitom misi Segroveba SeiZleba zemodan Camoc-
mul sinjaraSi. SeamowmeT gamoyofili wyalba- 
dis arseboba: amisaTvis moacileT sinjara gaz-
gamyvan mils da gadmoubrunebliv miitaneT 
spirtquris alTan. Tu  wyalbadi wynarad ainTo, 
maSin sinjara wminda  wyalbadiT  yofila savse, 
Tu odnav feTqebiT, es imis maCvenebelia, rom 
jer kidev ar aris xelsawyodan haeri mTlianad 
gamoZevebuli. rodesac wyalbadis siwmindeSi 
darwmundebiT, mxolod maSin aanTeT igi gaweli- 
li milis pirTan. daukvirdiT als. miaqcieT yu-
radReba alis Seferilobas. axseniT alis Sefe-
radebis mizezi. 
 
   cda #2. aRdgena aqtiuri wyalbadiT 
   aiReT kolba da CaasxiT masSi ganzavebuli ka- 
liumis permanganatis xsnari. SeamJaveT gogird- 
mJaviT: Semdeg gaatareT wminda wyalbadi. kaliu- 
mis permanganatis iisferi xsnari gauferuldeba: 

10 H + 2 KMnO4 + 3 H2SO4 → 2 MnSO4 + K2SO4 + 8 H2O 
 
cda #3. Jangbadis miReba da Tvisebebis gacnoba 

I. aiReT   berToles   marili  KClO3,   moaTavseT  
  mSral sinjaraSi. sinjara daamagreT Stativze 
  daxrilad. 
II. aiReT  berToles  marilisa da  manganumis(IV)  
   oqsidis (2:1) narevi, CayareT mSral sinjaraSi    
   da es  sinjarac daamagreT Stativze. daiwyeT 
   sinjarebis  gacxeleba.  orive sinjaraSi dro 

 11  
 
 



  

da dro SeitaneT mbJutavi kvari da SeamowmeT 
Jangbadis gamoyofa. Jangbadis gamoyofas Seam- 
CnevT  pirvelad  im sinjaraSi, romelSic mo- 
Tavsebulia berToles marilisa da manganumis 
(IV) oqsidis narevi. manganumis(IV) oqsidi MnO2 
am  SemTxvevaSi  katalizatoris  rols    asru- 
lebs. berToles marilis daSla mimdinareobs 
Semdegi tolobis mixedviT: 

2 KClO3 MnO2

3500C 2 KCl + 3 O2
 

    mxolod   berToles   mariliani  sinjari-
dan Jangbadis gamoyofa daigvianebs. 
    Jangbadi SeagroveT wylis gamoZevebis meTo- 
diT.  amisaTvis  aiReT  minis cilindri, piramde 
aavseT wyliT, daafareT minis firfita. firfi- 
tas daaWireT TiTi da gadmopirqvavebulad CauS- 
viT  wylian  kristalizatorSi.  wylis qveS ci-  
lindrs moaSoreT  minis firfita. rodesac gamo-  
yofili Jangbadis sisufTaveSi darwmundebiT, da- 
iwyeT Jangbadis Segroveba cilindrSi. Jangbadi 
cilindridan gamoaZevebs wyals da daikavebs mis 
adgils. rodesac Segrovebas daamTavrebT, wyal- 
Sive daafareT minis firfita cilindrs da TiTi 
daaWireT. aseT mdgomareobaSi amoiReT wylidan, 
Semdeg gadmoabruneT da dadgiT magidaze. Seis- 
wavleT Jangbadis Tvisebebi. 
 
   cda #4. Jangbadis Tvisebebi 
   aiReT oTxi erTnairi zomis erlenmeieris 
kolba. SearCieT  oTxivesaTvis sacobebi, romel- 
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Sic gatarebuli iqneba rkinis kovzi. SeagroveT 
kolbebSi Jangbadi wylis gamoZevebiT ise, rom 
kolbebSi mcire raodenobiT darCes wyali. moam- 
zadeT rkinis kovzebze dasadebad gogirdis,fos- 
forisa da naxSiris natexebi. navTSi Senaxul 
natriums  CamoaWeriT  mcire naWeri, navTis mosa- 
cileblad gawmindeT kargad filtris qaRaldiT 
da moaTavseT rkinis kovzze. aanTeT spirtquraze 
TanmimdevrobiT rkinis kovzze moTavsebuli go- 
girdi, fosfori, naxSiri, natriumi da CauSviT 
Jangbadian kolbebSi. moxdeba wva. daaskvniT, rom 
Jangbadi wvas xels uwyobs da masSi kargad iwvis 
liTonebic da araliTonebic. wvis procesis dam- 
Tavrebis Semdeg rkinis kovzebi amoiReT, Seanj- 
RrieT kolbebi da SeamowmeT lakmusis xsnariT. 
daukvirdiT: im kolbebSi, sadac daiwva gogirdi, 
fosfori da naxSiri, xsnari wiTlad Seifereba. 
im kolbaSi ki, romelSic natriumi daiwva,xsnari 
lurjad Seifereba. maSasadame, pirvel sam kol-  
baSi warmoqmnila mJavebi, xolo meoTxeSi ki_tu- 
te. axseniT es movlenebi.  
 

 

 
 
 

 13  
 
 



  

Tavi meTormete 

wyali da xsnarebi 

  wyali wyalbadisa da Jangbadis umartivesi na- 
erTia. wyali Sedgeba 88,81% Jangbadisa da 11,19% 
wyalbadisagan. dedamiwis zedapiris 70% dafaru-   
lia  wyliT.  bunebaSi  wyali  samive agregatul 
mdgomareobaSi gvxvdeba. wyali  Txevad mdgomare- 
obaSi qmnis hidrosferos, e.i. atmosferosa da mi- 
wis  qerqs  Soris wyalgarss, romelic warmoad- 
gens okeaneebis,  zRvebis, tbebis, mdinareebisa da 
wyalsatevebis erTobliobas. wylis didi gamxsne- 
lobiTi unarisa  da qimiuri aqtivobis gamo hid- 
rosfero  urTierTqmedebaSia dedamiwis qerqTan, 
biosferosTan  da  atmosferosTan, amitom wyali  
mraval sxvadasxvanair minarevs Seicavs. zogi mi- 
narevi gaxsnilia wyalSi, zogi ki Setivtivebu- 
lia. 
  bunebaSi arsebuli mravali sagani da nivTiere- 
ba, romelic erTi SexedviT mSrali gveCveneba,si-  
namdvileSi zedapirze an forebSi Seicavs sakma- 
od bevr wyals. aseT wyals higroskopuli wyali 
ewodeba. higroskopuli wylis mocileba SeiZleba 
gaTbobiT. higroskopul wyals nivTierebebi nTqa- 
ven haeridan, romelic Cveulebriv sakmao raode- 
nobiT Seicavs wylis orTqls. amrigad, haerze  
mSrali sagnebi da nivTierebebi sruliad mSra- 
lad ar CaiTvleba. maT gasaSrobad iyeneben sxva- 
dasxva  konstruqciis  saSrob  karadebs. saSrob  
karadaSi gamSrali sagnebi haerze rom davtovoT, 
isini kvlav teniani gaxdeba, amitom maT aTavse- 
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ben eqsikatorSi. eqsikatori milesilsaxuraviani 
sqelkedliani WurWelia, romelSic tenis mSanT- 
qmelebad iyeneben koncentrirebul gogirdmJavas, 
fosforis anhidrids, uwylo kalciumis qlo- 
rids da sxva. 
  wyali warmoadgens cxra sxvadasxva saxis mo-
lekulis narevs: H2O16, H2O17, H2O18, HDO16, HDO17, 
HDO18, D2O16, D2O17, D2O18. 
   wminda wyali gamWvirvale, usuno, ugemo siTxea. 
Txel  fenebSi  wyali uferoa, sqel fenebSi_mo- 

cisfro-momwvano. 101325 pa wnevaze 0°C-dan  100°C-
mde intervalSi wyali Txevadia. wyals maqsima-

luri simkvrive aqvs +4°C-ze da igi 1-is tolia. 

0°C-is qvemoT wyali iyineba. yinulis simkvrive 1-
ze naklebia. gayinvisas adgili aqvs moculobis 
naxtomisebur gadidebas. Cveulebrivad, gamyarebi- 
sas mravali nivTiereba ikumSeba, wyali ki gayin- 
visas farTovdeba daaxloebiT 10%-iT. wylis am 
Tvisebas udidesi mniSvneloba aqvs. swored amis 
gamo wyalSi sicocxle ar wydeba zamTris peri- 
odSi, roca wyalsatevebs zemodan yinulis sqeli 
qerqi gadaekvreba. 
 wylis simkvrivis cvlilebis anomalia imiT aix-  

sneba, rom 0°C-ze wyali ZiriTadad  trihidroli- 

sagan (H2O)3 Sedgeba, romelic 4°C-mde  
gaTbobisas 
dihidrolis (H2O)2  molekulebad iSleba. amis ga- 
mo izrdeba simkvrive. Semdgomi gaTbobisas mar-
tivi molekulebis (e.i. monohidrolis molekule- 
bis) ricxvi matulobs da amis Sedegad simkvrive 
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mcirdeba. orTqli  umetesad  monohidrolis, e.i. 
wylis martivi molekulebisagan (H2O) Sedgeba. 
ga- 
yinvisas wyali iZleva Zalian lamaz kristalebs. 

101325 pa wnevis pirobebSi wyali 0°C-ze iyineba. 
wyali yovelgvar temperaturaze orTqldeba. 

orTqldeba 0°C-ze  ufro dabal temperaturazec. 
yinulis aorTqleba ufro nela mimdinareobs, 
vidre wylisa. wyali duRs im temperaturaze, 
romlis drosac misi orTqlis wneva atmosfe- 
rul wnevas gautoldeba. roca orTqlis mdgoma- 
reobaSi gadasvla siTxis mTel moculobaSi mi- 
dis, aseT aorTqlebas duRils vuwodebT. Wur- 
Wlis kedlebis zedapirze warmoiqmneba buStuke- 
bi, romlebic orTqliTaa savse. buStukebi mowy- 
deba ra kedels, amodis siTxis zedapiramde da 
skdeba. Tu didi zedapiris mqone sagnebs Sevi- 
tanT, es gaaadvilebs duRils. Tu haeri mTlia- 
nad gamotumbulia wylidan, is ver wamoduRdeba, 
Tumca am dros misi zedapiridan intensiuri 
aorTqleba midis. 
  wyali universalur gamxsnels warmoadgens. 
wyalSi kargad ixsneba mJavebi, tuteebi, marile- 
bi, liTonTa da araliTonTa mravali oqsidi, 
mravali polaruli organuli naerTi. nivTiere- 
baTa gaxsnisas adgili aqvs siTbos gamoyofas an 
STanTqmas. amis garda, gaxsnisas xdeba agreTve 
moculobis cvlileba.  yovelive  es migviTiTebs 
erTgvar qimiur urTierTqmedebaze gamxsnelsa da 
gaxsnil nivTierebas Soris.  
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  rogorc ukve iciT,  xsnari  ewodeba erTgvaro- 
van sistemas, romelic Sedgeba  ori an meti kom-- 
ponentisagan,  romelTa  Semadgenloba  SeiZleba  
Seicvalos garkveul sazRvrebSi erTgvarovnobis 
daurRvevlad. xsnaris komponentebs warmoadgenen 
gamxsneli da gaxsnili nivTiereba, romelTa cne- 
bebi pirobiTia. is komponenti, romelsac Tavisu- 
fali saxiT igive agregatuli  mdgomareoba aqvs, 
rac xsnars, gamxsnelia, danarCen komponentebs 
gaxsnili nivTierebebi ewodeba. Tu yvela kompo- 
nenti erTi da imave agregatul mdgomareobaSia, 
gamxsnelia is, romlis masa (an moculoba) metia. 
  gaxsnili nivTierebisa  da gamxsnelis moleku- 
lebis urTierTqmedebis  produqtebs  solvatebi  
ewodeba, xolo wyalxsnarebis SemTxvevaSi_hidra- 
tebi.  
  hidratacia (solvatacia) aris wylis (gamxsne- 
lis) molekulebis dakavSireba gaxsnili nivTie- 
rebis  nawilakebTan.   hidratacia  (solvatacia)  
Seqcevadi  procesia.  hidrataciis  Sebrunebuli  
procesia dehidratacia. hidratebis warmoqmna 
zog SemTxvevaSi pirdapiri gziT SeiZleba davam- 
tkicoT.  magaliTad,  uwylo Sabiamani   TeTria,  
hidrati ki momwvano-lurji ferisaa. hidratuli 
wyali zogjer imdenad mWidrod uerTdeba gax- 
snil  nivTierebas, rom xsnaridan gamoyofisas 
kristalebis struqturis SemadgenlobaSi Sedis. 
aseT kristalur nivTierebebs,romlebic Seicaven 
wyals, kristalhidratebi ewodeba. wyals, rome-
lic kristalhidratis SemadgenlobaSi Sedis, 
kristalizaciuri wyali ewodeba. magaliTad, 
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kristalhidratebia: CuSO4·5H2O, Na2CO3·10H2O. 
kris- 
talhidratebis gacxelebis dros adgili aqvs 
kristalizaciuri wylis gamoyofas. kristaliza- 
ciuri  wylis warTmevis Sedegad darCenil masas  
wyali rom davasxaT, ukanaskneli kvlav Seier- 
Tebs wyals da isev warmoiqmneba kristalhidra- 
ti. am dros adgili aqvs agreTve siTbos gamoyo- 
fas. es  migviTiTebs imaze, rom kristalhidratSi 
wyali qimiurad aris dakavSirebuli nivTierebas- 
Tan.  
  xsnari, masSi gaxsnili nivTierebis raodenobis 
mixedviT  SeiZleba iyos ganzavebuli, koncentri- 
rebuli,  ujeri,  najeri da zenajeri. xsnadobis 
mixedviT arCeven sami  saxis nivTierebebs: kargad 
xsnads, cudad xsnads da uxsnads. myar nivTiere- 
baTa umravlesobis  xsnadoba  civ wyalSi ufro 
naklebia, vidre  cxelSi,  amitom maRal tempera- 
turaze damzadebuli najeri xsnaris gacivebisas 
gaxsnili nivTierebis nawili kristalebis saxiT 
gamoiyofa xsnaridan. am process  kristalizacia 
ewodeba. kristalebi  gamoiyofa ara marto naje- 
ri  xsnaris  gacivebis  dros,  aramed xsnaridan  
gamxsnelis aorTqlebis drosac. kristalizacia 
nivTierebis gawmendis erT-erTi xerxia.  
  cxeli najeri xsnarebis gacivebisas  gaxsnili 
nivTierebis Warbi raodenoba Cveulebriv gamoi- 
yofa kristalebis saxiT. Tu gacivebas frTxi- 
lad da nela vawarmoebT, maSin kristalebis ga- 
moyofa SeiZleba ar moxdes. miRebuli xsnari Se- 
icavs gacilebiT met gaxsnil nivTierebas, vidre 
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saWiroa mis gasajereblad mocemul temperatura- 
ze. aseT xsnarebs zenajeri xsnarebi ewodeba. 
mSvid mdgomareobaSi maT SeuZliaT didxans dar- 
Cnen ucvlelad, magram Tu xsnarSi CavagdebT ga- 
xsnili  nivTierebis  patara  kristals, swrafad 
moxdeba  gaxsnili  nivTierebis  mTeli naWarbis 
gamokristaleba. zogjer  gamokristaleba iwyeba  
xsnaris  mcired  Serxevis  drosac  ki. zenajer 
xsnarebs advilad warmoqmnis glauberis marili, 
boraqsi, natriumis Tiosulfati da sxva. 
  myari  nivTierebis  msgavsad, siTxeebic ixsneba 
rogorc wyalSi, ise sxva gamxsnelebSi. arian  
iseTi siTxeebi, romlebic usazRvrod xsnadia 
erTmaneTSi, e.i. yovelnairi proporciiT ixsnebi- 
an erTmaneTSi. aseTebia spirti da wyali, glice- 
rini da wyali, da sxva. arian iseTi siTxeebi, 
romlebic erTmaneTSi mxolod garkveul zRvram- 
de ixsnebian. magaliTad, eTeri da wyali. tempe- 
raturis awevisas siTxeebis urTierTxsnadobac 
matulobs.   
  gazebi  saerTod  cudad ixsnebian wyalSi. kar- 
gad ixsnebian  is gazebi (NH3, HCl, SO2), romlebic 
qimiurad  urTierTqmedeben  wyalTan. temperatu- 
ris awevisas gazis xsnadoba mcirdeba. 
 

samuSao #11 

wyali, xsnarebi 
  cda #1. higroskopuli wylis gamoyofa 
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  aiReT  mSrali  sinjara. masSi CayareT 31 -mde 
mSrali sila. sinjara daikaveT xis saWerelaTi 
da spirtquris alze gaacxeleT. ramdenime xnis 
Semdeg sinjaris kedlebze SeamCnevT gamoyofili 
higroskopuli wylis wveTebs. 
 
  cda #2. amoniumis nitratis gaxsnis siTbo 
  aiReT qimiuri Wiqa an kolba. CaasxiT masSi 20 
ml gamoxdili wyali. TermometriT gazomeT 
wylis temperatura da CaiwereT. wylian kolbaSi 
CayareT 5-7 g amoniumis nitratis NH4NO3-is kris- 
talebi  da frTxilad mourieT TermometriT. 
kristalebis  gaxsnis  Sedegad  SeamCnevT,   rom 
xsnaris temperatura sagrZnoblad daiwevs. Caiwe- 
reT yvelaze dabali temperatura da SeadareT 
sawyis temperaturas.  
 
  cda #3. natriumis tutis gaxsnis siTbo 
  aiReT qimiuri Wiqa an kolba. masSi CaasxiT 20 
ml gamoxdili wyali. TermometriT gazomeT 
wylis temperatura. Semdeg kolbaSi CayareT 5-7 g 
myari natriumis tute da frTxilad mourieT 
TermometriT. am dros unda SeamCnioT xsnaris 
temperaturis aweva. CainiSneT yvelaze maRali 
temperatura da SeadareT sawyis temperaturas. 
 
  cda #4. gogirdmJavas gaxsnis siTbo 
  qimiur WiqaSi CaasxiT 20 ml gamoxdili wyali 
da gazomeT wylis temperatura TermometriT. 
amis   Semdeg   mas   daumateT  wvrili  nakadiT 
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(frTxilad!) daaxloebiT 20 ml koncentrirebu- 
li gogirdmJava. TermometriT urieT xsnars da 
daukvirdiT temperaturis awevas Termometrze. 
axseniT gogirdmJavas gaxsnis dros xsnaris tem- 
peraturis awevis mizezi. 
 
cda #5. uwylo marilisa da misi kristalhidra- 

tis gaxsnis siTburi efeqti 
  qimiur-teqnikur  sasworze  awoneT 10 g kargad 
gafxvierebuli  glauberis  marili 
Na2SO4·10H2O.  
qimiur WiqaSi CaasxiT 15 ml gamoxdili wyali, ga- 
zomeT wylis temperatura TermometriT da Caiwe- 
reT. Semdeg  awonili  marili CayareT WiqaSi da 
mourieT TermometriT. SeamCnevT, rom temperatu- 
ra sagrZnoblad daiwevs. CaiwereT miRebuli xsna-   
ris  yvelaze  dabali  temperatura da SeadareT 
sawyiss. amis Semdeg awoneT 15 g glauberis mari- 
li, CayareT faifuris jamSi da gaacxeleT spirt-  
quraze. urieT minis wkiriT. marili jer galRve- 
ba, Semdeg  dakargavs kristalizaciur wyals da 
gadaiqceva  TeTr fxvier masad. gacivebis Semdeg 
uwylo  marili Na2SO4 gaafxviereT faifuris ro- 
dinSi. Semdeg analogiurad gaxseniT 15 ml gamox-  
dil  wyalSi,  romlis  temperatura  CaniSnuli 
gaqvT. marilis gaxsnis Semdeg daukvirdiT tempe- 
raturis cvlilebas. ratom aiwia temperaturam? 
axseniT mizezi. 
 

 21  
 
 



  

cda #6. moculobis cvlileba gaxsnis dros                                                                          
aiReT ori  mcire diametris, maRali  sinjara. 

erTSi CaasxiT 3 ml gamoxdili wyali, xolo me-
oreSi imave moculobis  spirti. erTmaneTSi Seu- 
rieT da  gazomeT  moculoba. xsnaris moculoba 
aRmoCndeba  naklebi, vidre aRebuli spirtisa da  
wylis  moculobaTa  jamia.  amis  Semdeg xsnari  
kargad SeanjRrieT. moculoba kidev ufro daik- 
lebs, rac aixsneba spirtisa da wylis moleku- 
lebs Soris wyalbaduri bmebis warmoqmniT. 
 
 cda #7. ujeri da najeri xsnarebis damzadeba 

  sinjaraSi  CaasxiT  5 ml gamoxdili wyali da 
SpateliT CayareT masSi gafxvierebuli kaliumis 
nitrati  mcire  raodenobiT. sinjaras daafareT 
ceri da anjRrieT marilis srul gaxsnamde. amis     
Semdeg  cotaodeni  marili  kidev  daumateT da  
sinjara kvlav SeanjRrieT. dainaxavT, rom  mari- 
li amjeradac gaixsneba srulad, e.i. Tqvens mier 
pirvelad damzadebuli xsnari yofila ujeri, 
radgan  mocemul  temperaturaze  kidev  gaixsna  
aRebuli marili. amis Semdeg sinjaraSi umateT 
marili TandaTanobiT da anjRrieT manam, sanam 
sinjaris Zirze ar darCeba cotaodeni gauxsneli 
marili. amjerad Tqven mier miRebuli xsnari 
aris najeri, radgan masSi mocemul temperatura- 
ze aRebuli marili metad ukve aRar ixsneba. 
  
  cda #8. zenajeri xsnaris damzadeba 
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  sufTa sinjaraSi CayareT 5 g wminda natriumis 
acetatis kristalebi.YmiumateT mas 3 ml wyali 
da frTxilad gaacxeleT marilis gaxsnamde. Sem- 
deg sinjaras dauceT piri bambiT da daayovneT 
gaciebamde. gaciebis Semdeg sinjaraSi CaagdeT 
natriumis acetatis patara kristali. daukvir- 
diT kristalebis swraf zrdas. yuradReba miaq- 
cieT kristalizaciis dros siTbos gamoyofas.  
  aseTive meTodiT SeiZleba daamzadoT natriu- 
mis Tiosulfatis Na2S2O3·5H2O-is zenajeri xsna- 
ri. 
 

cda #9. marilTa  xsnadobis damokidebuleba 
temperaturaze 

  sinjaraSi naxevramde CaasxiT gamoxdili wyali 
da TandaTanobiT umateT dafxvnili kaliumis 
biqromati K2Cr2O7 manamde, sanam ar miiRebT 
najer  xsnars oTaxis temperaturaze. amis 
Semdeg sinja- ra gaaTbeT. sinjaris ZirSi 
arsebuli marili ga- ixsneba.  amis  Semdeg  
kvlav  daumateT kaliumis  
biqromati najeri xsnaris miRebamde. Semdeg sin- 
jara  gaacxeleT  xsnaris  aduRebamde. sinjaris  
ZirSi arsebuli marili gaixsneba. SewyviteT gac- 
xeleba. oTaxis temperaturamde gaciebisas, naxavT, 
rom gamoiyofa marilis kristalebi.Dam cdidan 
Cans, rom rac ufro maRalia temperatura, miT 
ufro meti biqromati ixsneba wyalSi, e.i. biqro-
matis xsnadoba temperaturis gazrdiT matu- 
lobs, gacivebiT ki, piriqiT, klebulobs. 
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  cda #10. siTxeebis xsnadoba wyalSi 
  mSral sinjaraSi CaasxiT 2-3 ml glicerini da 
sinjaris kedlebze CayolebiT frTxilad miuma- 
teT mas imave raodenobis wyali. warmoiqmneba 
ori fena: qveviT glicerinis, xolo zeviT_wylis. 
sinjaras daaxureT ceri da kargad SeanjRrieT. 
siTxeebi erTmaneTSi srulad gaixsneba. 
  aiReT mSrali sinjara. CaasxiT gamoxdili wya- 
li da daumateT eTeri. siTxeebis Sereva ar mox- 
deba. Semdeg sinjaras ceri daafareT, anjRrieT 
da gadaitaneT gamyof ZabrSi. acaleT dawdoba. 
warmoiqmneba ori fena: zeviT wylis xsnari eTer- 
Si, xolo qveviT_eTerisa wyalSi. gaxseniT gamyo- 
fi Zabris onkani. siTxis qveda fena CauSviT qimi- 
ur WiqaSi an sinjaraSi. Semdeg ki gadaitaneT fa- 
ifuris jamSi. miitaneT anTebuli asanTi faifu- 
ris jamSi arsebuli xsnaris zedapirTan. naxavT, 
rom xsnars moekideba, rac eTeris orTqlis wviT 
iqneba gamowveuli. axseniT movlenebi. 
 

samuSao #12 

kristalizacia 

cda #1. spilenZis(II) sulfatis kristalizacia 
  qimiur  WiqaSi  CaasxiT  20 ml-mde  gamoxdili  
wyali,  dadgiT Stativis rgolze da gaacxeleT. 
TandaTanobiT CayareT gafxvierebuli spilen-
Zis(II) sulfati da Tan urieT minis wkiriT. xsna- 
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ri gaacxeleT aduRebamde da daamzadeT am tempe- 
raturaze najeri xsnari. gafiltreT miRebuli 
xsnari. jamSi Segrovili cxeli filtratis Tan- 
daTanobiT gacivebisas gamoiyofa spilenZis(II) 
sulfatis CuSO4·5H2O-is kristalebi. sruli 
gaci- ebis Semdeg jamSi darCenili kristalebi 
Spate- liT gadaitaneT orad mokecil filtris 
qaRal- dze, zevidanac daafareT orad mokecili 
filt- ris qaRaldi da xeli daaWireT. 
kristalebi gaS- reba, radgan Warb wyals 
filtris qaRaldi Sei- wovs. gamSrali 
spilenZis(II) sulfatis krista- lebi SeinaxeT 
saTanado WurWelSi. 
 

cda #2. kristalizaciuri wylis gamoyofa 
spilenZis(II) sulfatis kristalhidratidan 

  mSral  sinjaraSi CayareT 1 gramamde spilen-
Zis(II) sulfatis kristalhidratis fxvnili. sin-
jara daikaveT xis saWerelaTi da gaacxeleT 
daxril mdgomareobaSi ise, rom sinjaris piri 
cotaTi ufro qveviT iyos, vidre  misi fskeri. 
gaxurebis Sedegad spilenZis(II) sulfatis kris-
talhidrati kargavs kristalizaciur wyals: 

CuSO4·5 H2O →t  CuSO4 + 5 H2O 
   gamoyofili wylis orTqli nawilobriv konden- 
sirdeba sinjaris civ kedlebze da wveTebad Ca-
moedineba. sinjara aseT daxril mdgomareobaSi 
unda gekavoT, raTa kondensirebuli wyali ar 
dabrundes gaxurebuli sinjaris Zirisaken, rac 
gamoiwvevs sinjaris gaskdomas. gacxeleba agr- 
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ZeleT manam, sanam Sabiamani ar gadaiqceva monac- 
risfro-TeTr fxvnilad. Semdeg sinjara gaacieT. 
sinjaraSi arsebul uwylo Sabiamans miumateT 
ramdenime wveTi wyali. naxavT, rom igi kvlav 
gadaiqceva lurji feris kristalhidratad. amas-
Tan gamoiyofa siTbo, rasac sinjaraze xelis Se-
xebiT igrZnobT: 

CuSO4 + 5 H2O → CuSO4·5 H2O 
 

cda #3.kristalizaciuri wylis procentuli 
Semcvelobis gansazRvra bariumis qloridis 

kristalhidratSi 
  qimiur-teqnikur sasworze awoneT sufTa da 
kargad  gamSrali  biuqsi. Semdeg masSi  CayareT  
daaxloebiT 1 g bariumis qloridis kristalhid- 
rati da isev awoneT. Sedegebi CainiSneT rveul- 
Si. marili biuqsiT moaTavseT saSrob karadaSi 

da gaacxeleT 105°C-mde 1 sT-is ganmavlobaSi.Sem- 
deg gadaitaneT eqsikatorSi gasacieblad. oTa- 
xis  temperaturamde rom gacivdeba, kvlav awo- 
neT marili biuqsiT. CainiSneT wona. amis Semdeg 

kvlav acxeleT 105°C-ze saSrob karadaSi marili 
biuqsiT da gaimeoreT danarCeni operaciebi mud- 
mivi wonis miRebamde. 
  aRniSneT  carieli biuqsis wona m1-iT. biuqsis 
wona kristalizaciuri wylis Semcveli mariliT 
m2-iT.  biuqsis  wona mSrali mariliTurT m3-iT. 
gamoiTvaleT: 1.aRebuli marilis wona kristali-   
zaciuri wyliT m4 = m2-m1; 2. marilis wona kris- 
talizaciuri wylis mocilebis Semdeg m5 = m3-
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m1; 3. kristalizaciuri wylis raodenoba m6 = m4-
m5 ; gamoTvaleT kristalizaciuri wylis 
raodenoba procentebSi, amisaTvis isargebleT 

formuliT: ω% = 
12

54

mm
mm
−
−

·100;  miRebuli  

Sedegebis mixedviT gaigeT bariumis qloridis 
kristalhidratSi erT molekula bariumis 
qloridTan ramdeni mo- lekula wyalia 
SeerTebuli. 

 

 

 

 

 

 

 

 

 

 

 

 
 27  
 
 



  

 
 
 
 
 
 

Tavi mecamete 

halogenebi 

   halogenebi (marilwarmomqmnelebi) ewodeba pe- 
rioduli sistemis meSvide jgufis mTavari qvej- 
gufis elementebs_ftors, qlors, broms, iodsa 
da astats.  halogenTa  atomebs gare Sreze aqvT 
Svid-Svidi  eleqtroni.  mdgradi konfiguraciis, 
e.i. rvaeleqtroniani  garsis misaRebad halogene- 
bis atomebs  TiTo eleqtroni  akliaT. amis gamo 
maTi  swrafva  eleqtronisadmi  didia. didia ag-
reTve maTi eleqtrouaryofiTobac, ris gamoc ha-  
logenebi advilad warmoqmnian uaryofiT ionebs.  
halogenebi  qimiurad  Zlier aqtiuri elementebi  
arian.  
   halogenebi oratomiani  molekulebisagan Sed- 
geba.  
   halogenebs  SeuZliaT  warmoqmnan  uJangbado 
mJavebi_halogenwyalbadmJavebi, romlebic  ftor- 
wyalbadmJavas garda,  Zlieri mJavebia. halogene- 
bis eleqtrodadebiTi buneba vlindeba Jangbado- 
van naerTebSi, romlebSic  Tavs iCens maTi maqsi- 
maluri valentoba. aseT maqsimalur valentobas, 
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rogorc  es cnobilia,  iCens mxolod qlori da 
iodi. ftoris valentoba ar aRemateba erTs, xo- 
lo bromis valentoba_xuTs. 
   ftoridan astatze gadasvlisas halogenebis 
araliTonuri Tvisebebi sustdeba. es imiT aixsne- 
ba, rom rigobrivi nomris gadidebisas swrafva 
eleqtronisadmi ecema. amasTan dakavSirebiT ece- 
ma eleqtrouaryofiTobac. yvela qimiuri elemen- 
tidan  umaRlesi mniSvnelobis eleqtrouaryofi- 
Toba ftors axasiaTebs. ftoridan astatamde 
eleqtronis SeZenis unari mkveTrad ecema, amitom 
yvelaze aqtiuri araliTonia ftori, xolo iodi 
da astati nawilobriv liTonur Tvisebebs amJ-
Ravnebs. halogenebis mwkrivSi eleqtronisadmi 
swrafvis SemcirebiT aixsneba is, rom ftori aZe- 
vebs naerTebidan qlors da mis momdevno haloge- 
nebs, qlori_broms da mis momdevnoebs da a.S. 
   halogennaerTebi gansxvavebul Tvisebebs iCe- 
nen. rogorc zemoT aRvniSneT, ftorwyalbadmJava 
bevrad ufro sustia, vidre misi momdevno halo- 
genwyalbadmJavebi, tute liTonTa qloridebi, 
bromidebi da iodidebi kargad ixsneba wyalSi, 
ftoridebi ki ufro naklebad xsnadia. vercxlis 
qloridi, bromidi da iodidi mciredxsnadia 
wyalSi, ftoridi ki_kargad xsnadi. 
   ftori, HF da  misi marilebi Zlieri sawamla- 
via, amitom maTTan  muSaobisas didi sifrTxilea 
saWiro. halogenebi mraval naerTs iZlevian erT- 
maneTTan. 
   didi eleqtrouaryofiTobis, e.i. aqtiurobis 
gamo halogenebi bunebaSi Tavisufali saxiT ar 
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gvxvdeba. bunebaSi astati ukanasknel dromde ar 
yofila aRmoCenili. igi sinTezirebul iqna (1940 
w.) α-nawilakebiT bismutis birTvis dayumbarebiT: 

Bi209
83  + He4

2  →  At211
85  + 2 n1

0
 

   am gziT miiReba yvelaze stabiluri izotopi. 
   ftori Cveulebriv pirobebSi haerze mZime, 
mkveTri sunis  mqone gazia. Cveulebriv tempera-
turaze ftori energiulad uerTdeba liTonebsa 
da araliTonebs. wyalbads sibneleSic ki uerT-
deba afeTqebiT. ftori wyals energiulad Slis, 
ris Sedegadac gamoiyofa ftorwyalbadi, Jangba-
di, ozoni, Jangbadis ftoridi da wyalbadis per-
oqsidi: 

8 F2 + 8 H2O →  14 HF + O2 + O3 + OF2 + H2O2 

   ftorwyalbadi  laboratoriaSi miiReba ftori- 
debze gogirdmJavas moqmedebiT. 
 laboratoriaSi qlors Rebuloben marilmJavaze 
damJangvelebis moqmedebiT, rogoricaa manganumis 
(IV) oqsidi, kaliumis permanganati, kaliumis biq- 
romati, kaliumis qlorati (berToles marili) 
da sxva: 

MnO2 + 4 HCl →  MnCl2 + 2 H2O + Cl2↑  
2 KMnO4 + 16 HCl →  2 MnCl2 + 2 KCl + 8 H2O + 5 

Cl2↑  
K2Cr2O7 + 14 HCl →  2 CrCl3 + 2 KCl + 7 H2O + 3 Cl2↑  

 KClO3 + 6 HCl →  KCl + 3 H2O + 3 Cl2↑   
   qlori moyviTalo-momwvano feris, mkveTri su- 
nis mqone  airia. haerze 2,5-jer mZimea, kargad ix- 
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sneba wyalSi. miRebul xsnars qloriani wyali 
ewodeba. qlori advilad aZevebs naerTebidan 
bromsa da iods, uerTdeba liTonebs. wyalbads 
qlori mzis sxivebis  moqmedebiT an katalizato- 
ris Tanaobisas uerTdeba. qlori aramarto Tavi- 
sufal, aramed  zogierT  naerTSi myof wyalbad- 
sac ki ierTebs. amiT aixsneba qlorSi skipidari- 
sa da sanTlis wva. qlori energiulad uerTdeba 
yvela araliTons, garda Jangbadisa, azotisa da 
naxSirbadisa. 
   qlorisa da wyalbadis naerTs_qlorwyalbads 
laboratoriaSi Rebuloben kristalur sufris 
marilze koncentrirebuli gogirdmJavas moqmede- 
biT. igi ufero, mkveTri sunis mqone, haerze mZime 
airia. 
   qlorwyalbadi haerze bolavs. wyalSi kargad 
ixsneba, miRebul xsnars ki qlorwyalbadmJava  
anu marilmJava ewodeba. marilmJava, rogorc ukve 
iciT, erTfuZiani mJavaa. mis marilebs qloridebi 
ewodebaT. 
  bromi mZime, mura-wiTeli feris, advilad aqro-  
ladi siTxea. bromi wyalSi ixsneba. mis wyal- 
xsnars bromiani wyali ewodeba. qloris msgav- 
sad, bromis CasunTqva iwvevs yelisa da cxviris 
lorwovani garsis anTebas.  
   bromi laboratoriaSi miiReba bromidebis 
wyalxsnarebze qloriani wylis moqmedebiT: 

2 NaBr + Cl2 →  2 NaCl + Br2 
  iodi mZime myari nivTierebaa. igi monacrisfro  
Sav kristalebs warmoqmnis, romelTac aqvT od-
nav liTonuri  bzinvareba. iods  axasiaTebs sub- 
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limaciis Tviseba,e.i. iodis kristalebi gacxele-   
biT Txevadi mdgomareobis  gauvlelad aqrolde- 
ba, gadaiqceva mkveTri sunis  mqone iisfer orTq- 
lad. orTqlis  gacivebisas  ki iodi kvlav uSua- 
lod myar  mdgomareobaSi  gadadis. iodi wyalSi 
cudad ixsneba. kargad ixsneba kaliumis iodidis 
xsnarSi.  bromi da iodi  kargad ixsnebian orga- 
nul gamxsnelebSi, magaliTad benzolSi, eTerSi, 
spirtSi,  qloroformSi,  gogirdnaxSirbadSi da 
sxva. 
   ftorTan da qlorTan SedarebiT bromi da io- 
di nakleb aqtiurebi arian, magram isini mainc 
energiulad da uSualod uerTdebian umetes li- 
Tonebsa da araliTonebs. 
   laboratoriaSi iodi miiReba kaliumis iodi- 
dis wyalxsnarze qloriani wylis moqmedebiT: 

2 KJ + Cl2 →  2 KCl + J2 , 
xolo bromwyalbadi da iodwyalbadi SeiZleba 
miviRoT qlorwyalbadis analogiurad. am dros 
warmoqmnili halogenwyalbadi gogirdmJavas moq- 
medebiT iJangeba nawilobriv da gamoiyofa bromi 
da iodi. amitom am gziT miRebuli halogenwyal- 
badi sufTa ar iqneba. sufTa,wminda halogenwyal- 
badi miiReba bromisa da iodis fosfornaerTebze 
wylis moqmedebiT: 

PBr3 + 3 H2O →  H3PO3 + 3 HBr 
PJ3 + 3 H2O →  H3PO3 + 3 HJ 

   bromwyalbadi da iodwyalbadi warmoadgenen 
ufero, mkveTri sunis mqone airebs, romlebic ha- 
erze bolaven, kargad ixsnebian wyalSi da war-
moqmnian Zlier, erTfuZian  mJavebs_bromwyalbad- 
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mJavasa da iodwyalbadmJavas. maT marilebs Sesa-
bamisad bromidebi da iodidebi ewodeba. 
 

halogenebis Jangbadovani naerTebi 
 

   halogenebi  Jangbads  uSualod ar uerTdeba, 
amitom halogenebis  Jangbadovan  naerTebs Rebu- 
loben arapirdapiri gziT. qloris Jangbadovani 
naerTebis miRebis mTavari xerxi dafuZnebulia 
wyalTan da tuteebTan  qloris urTierTqmedeba- 
ze. rogorc  ukve  iciT,  qloris wyalTan urTi- 
erTqmedebiT  warmoiqmneba  ori mJava_qlorwyal- 
badmJava da qveqlorovani mJava: 

Cl2 + H2O ↔  HCl + HClO 
   qveqlorovani mJava aramdgradi naerTia. igi ad- 
vilad iSleba qlorwyalbadmJavad da atomur 
Jangbadad: 

HClO →  HCl + O ; 
atomuri Jangbadi ki, rogorc cnobilia Tqven- 
Tvis, Zlieri damJangvelia. 
   kaliumis tutis civ xsnarze qloris moqmede- 
biT warmoiqmneba qlorwyalbadmJavisa da qveqlo- 
rovani mJavas Sesabamisi marilebi (qloridi da 
hipoqloriti): 

Cl2 + 2 KOH →  KCl + KClO + H2O 
hipoqloritic advilad iSleba qloridad da 
atomur Jangbadad: 

KClO →  KCl + O 
e.i. hipoqloritebic Zlieri damJangvelebi arian. 
kaliumis tuteSi qloris gatarebiT miRebul 
xsnars, romelic Seicavs kaliumis qloridsa da 
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kaliumis hipoqlorits, ewodeba Javelis wyali. 
igi  gamoiyeneba  maTeTreblad, laqebis amosayva- 
nad, sadezinfeqciod. kaliumis hipoqloriti 
wyalxsnarSi haeris  naxSirbadis(IV) oqsidis gav- 
leniT gamoyofs qveqlorovan mJavas: 

2 KClO + H2O + CO2 →  K2CO3 + 2 HClO 
   Camqral kirze qloris moqmedebiT warmoiqmne- 
ba e.w.  maTeTrebeli, anu qloriani kiri. igi war- 
moadgens  qveqlorovanmJavisa da marilmJavas Se- 
reul marils: 

Ca
O ____ H

O ____ H
 +  Cl2

O

+  H2OCa
O ____ H

O ____ H
 +  Cl2

Cl
+  H2O

Cl

Ca

 
   kaliumis tutis cxel xsnarSi qloris gata-
rebisas warmoiqmneba kaliumis qloridi da ka- 
liumis qlorati (berToles marili): 

3 Cl2 + 6 KOH →  5 KCl + KClO3 + 3 H2O 
   KClO3-s Seesabameba qveqlormJava HClO3, 
romelic  
mxolod wyalxsnarSi arsebobs. es mJavac Zlieri 
damJangvelia, Tumca ufro naklebi siZlieris, 
vidre qveqlorovani. 
   bromi  da  iodi  moqmedeben tuteebze da war- 
moqmnian qloris analogiur naerTebs.     
 

samuSao #13 № 
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Tavisufali halogenebis, halogenwyalbade- 
bis miReba da Tvisebebis Seswavla 

(yvela cda halogenebze CaatareT amwov 
karadaSi) 

cda #1. qloris miReba sufris marilisa da 
manganumis(IV) oqsidis narevze gogirdmJavas 

moqmedebiT 
   250 ml-ian viurcis kolbaSi frTxilad Caya- 
reT 20 g manganumis(IV) oqsidisa da 10 g sufris 
marilis narevi. kolbas moargeT sacobi, romel- 
Sic gatarebuli iqneba sawveTi Zabri. ZabrSi Ca-
asxiT ganzavebuli gogirdmJava (1:2). viurcis 
kolbis gazgamyvani mili rezinis miliT Seuer- 
TeT tiSCenkos gamrecx or SuSas. erT SuSaSi 
cota wyali CaasxiT, xolo meoreSi_koncentri- 
rebuli gogirdmJava. pirvel gamrecx SuSaSi 
qlori Tavisufldeba watacebuli qlorwyalba- 
disagan, meore gamrecx SuSaSi gavlisas koncen- 
trirebuli gogirdmJava airs arTmevs tens da 
mSrali qlori Segrovdeba cilindrSi.cilindrs 
ukan TeTri qaRaldi amoafareT. ase ufro advi- 
lad SeamCnevT gamoyofil qlors. 
   gaxseniT sawveTi Zabris onkani da CauSviT ko- 
lbaSi mJava. daiwyeba reaqcia da gamoiyofa qlo- 
ri:  
2NaCI+ MnO2 +2H2SO4 → Na2SO4 + MnSO4 + 2H2O + 
Cl2↑  
reaqciis    dasaCqareblad  kolba    SegiZliaT  
frTxilad gaacxeloT. Segrovil qlors daafa- 
reT vazelinwasmuli minis firfita. qloris su- 
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nis SegrZnebisaTvis saTanado wesis dacviT Sei- 
sunTqeT igi. 
 
cda #2. qloris miReba kaliumis permanganatisa 

da marilmJavas urTierTqmedebiT 
   gamoiyeneT wina cdaSi aRwerili xelsawyo. vi- 
urcis kolbaSi CayareT 20 g-mde kaliumis perman- 
ganati, xolo sawveT ZabrSi CaasxiT koncentri-
rebuli marilmJava. onkani ise gaxseniT, rom ma- 
rilmJava wveT-wveTobiT esxmodes permanganats. 
reaqcia gauTboblad mimdinareobs: 

2 KMnO4 + 16 HCl →  2 KCl + 2 MnCl2 + 8 H2O + 5 Cl2↑  
  cda #3. qloriani wylis damzadeba 
  gamoiyeneT wina cdaSi aRwerili xelsawyo. mii- 
ReT qlori da SeagroveT 0,5 l-ian sareaqtivo 
boTlSi,romelSic Suamde Casxmuli gaqvT gamox-  
dili wyali. qlori boTlSi  atareT manam, sanam 
xsnari ar miiRebs momwvano-moyviTalo  Sefervas. 
qloriT gajerebis Semdeg gazgamyvani  milis bo- 
lo amoiReT wylidan da  boTls dauceT sacobi. 
axladdamzadebul qlorian wyalSi yovelTvis 
aris Tavisufali qlori, amitom qloriani wyali 
SeiZleba gamoviyenoT airovani qloris magier, 
magaliTad bromisa da iodis gamoZevebisaTvis 
maTi naerTebidan. 
   wyalSi gaxsnisas qlori  urTierTqmedebs mas-
Tan: 

Cl2 + H2O ↔  HCl + HClO 
qveqlorovani mJava HClO  advilad iSleba maril- 
mJavad da atomur  Jangbadad. wonasworoba sinam- 
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dvileSi gadaxrilia  marjvniv, e.i. mTeli qlori 
bolos da bolos Seva wyalTan reaqciaSi da sa- 
bolood warmoiqmneba marilmJava da Jangbadi. es 
procesi gansakuTrebiT Cqardeba sinaTlis moqme- 
debiT da amitom qloriani  wyali umjobesia ina- 
xebodes sibneleSi. 
 
   cda #4. sanTlis wva qlorSi 
   rkinis kovzze daamagreT Taflis an stearinis 
patara sanTeli da aanTeT. anTebuli sanTeli 
kovziT nel-nela CauSviT qlorian cilindrSi. 
SeamCnevT, rom sanTeli gaagrZelebs wvas qlor- 
Si. ali TandaTanobiT gamkrTaldeba, wagrZel- 
deba da Wvartli gamoiyofa. axseniT Wvartlis 
gamoyofis mizezi. 
 
   cda #5. araliTonebis wva qlorSi 
   gasufTavebul  rkinis kovzze moaTavseT TeT- 
ri fosforis patara naWeri da SeitaneT qloriT 
savse cilindrSi. male fosfori aaldeba da dai- 
wyebs wvas, ris Sedegadac warmoiqmneba PCl3:  

2 P + 3 Cl2 →  2 PCl3 
Tu wiTel fosfors aiRebT, maSin igi gaacxeleT 
spirtquris alze, sanam  fosfors cecxli moeki- 
deba. cecxlmokidebuli fosfori SeitaneT qlo- 
rian cilindrSi. ase moiqeciT gogirdis SemTxve- 
vaSic. gogirdi qlorSi iwvis S2Cl2–is warmoq- 
mniT: 

2 S + Cl2 →  S2Cl2 
 
   cda #6. natriumis wva qlorSi 
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   muxudos marcvlis odena natriumi CamoWeriT. 
saTanado wesebis dacviT gaasufTaveT, gaaSreT 
filtris qaRaldiT da rkinis kovzze moaTavseT. 
gaaxureT spirtquris alze natriumis galRobam- 
de. gamdnari  natriumi  rkinis  kovziT swrafad  
SeitaneT qlorian cilindrSi. SeamCnevT,rom nat-   
riumi qlorSi energiulad daiwveba. cilindris 
kedlebze gaCndeba sufris marilis TeTri fifqi. 
 

 cda #7. qlorwyalbadis miReba da Tvisebebi 
   500 ml-ian viurcis kolbaSi CayareT 15 g-mde 
sufris  marili.  aqafebis Tavidan acilebis miz- 
niT kolbaSi Cayrili marili SeasveleT mcire 
raodenoba wyliT. kolbas moargeT sacobi sawve- 
Ti ZabriT da daamagreT  Stativis momWerSi. saw- 
veT ZabrSi CaasxiT  30 ml-mde  koncentrirebuli 
gogirdmJava.kolbis gazgamyvani mili rezinis mi- 
liT SeaerTeT tiSCenkos gamrecx SuSasTan, rom- 
lis meore bolo rezinis miliTa da swori kuT- 
xiT moxrili minis miliT CauSviT Sesagrovebel 
cilindrSi. tiSCenkos gamrecx SuSaSi unda iyos 
koncentrirebuli gogirdmJava. 
   gaxseniT sawveTi Zabris onkani da koncentri- 
rebuli gogirdmJava CauSviT mcire nakadiT kol- 
baSi. onkani daketeT da kolba gaaTbeT. daiwyeba 
reaqcia: 

NaCl + H2SO4 →  NaHSO4 + HCl↑  
   gamoyofili qlorwyalbadi gamrecx SuSaSi 
gavlisas gaSreba da mSrali qlorwyalbadi Seg- 
rovdeba cilindrSi. qlorwyalbadiT cilindris 
gavsebas SeamCnevT imiT, rom cilindris pirTan 
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gaCndeba boli. cilindrs swrafad daaxureT mi- 
nis firfita da SewyviteT kolbis gaTboba. 
qlorwyalbadiT savse cilindri saxuraviTurT 
gadmoapirqvaveT wylian kristalizatorSi. wyal- 
Si saxuravi aamoZraveT ise, rom patara WuWruta- 
na gakeTdes, romelSic SeaRwevs ra wylis wveTe- 
bi, masSi swrafad gaixsneba didi raodenobiT 
qlorwyalbadi. amas mohyveba cilindrSi wnevis 
mniSvnelovani Semcireba da atmosferuli wnevis 
gamo wyali Sadrevaniseburad SeiWreba cilindr- 
Si. Tu  cilindri  qlorwyalbadiT  kargad  iyo  
savse, maSin wyali TiTqmis mTlianad gaavsebs ci- 
lindrs. amis Semdeg cilindrs wyalSive daaxu- 
reT saxuravi, amoiReT wylidan da dadgiT  magi- 
daze. Tu cilindrSi CaasxamT lakmusis xsnars, 
lakmusi gawiTldeba, rac gviCvenebs imas, rom 
qlorwyalbadis wyalSi gaxsniT warmoiqmna mJava 
_qlorwyalbadmJava anu marilmJava.  
 
   cda #8. marilmJavas Tvisebebi 
   Tqvens mier miRebuli marilmJava gadaitaneT 
or sinjaraSi. erT sinjaraSi CaagdeT 1-2 TuTiis 
natexi, xolo meoreSi CaasxiT ramdenime wveTi 
vercxlis nitratis xsnari. Catarebuli cdebidan 
gamoitaneT daskvna, Tu romeli  ionebisagan Sed- 
geba marilmJava. dawereT reaqciaTa gantolebebi. 
 
  cda #9. bromisa da iodis miReba 
  daamzadeT kaliumis bromidis xsnari. sinjara- 
Si Suamde CaasxiT da mas miumateT ramdenime wve- 
Ti qloriani wyali. qlori daJangavs bromionebs, 
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ris gamo bromi gamoiyofa Tavisufal mdgomareo- 
baSi: 

2 KBr + Cl2 →  2 KCl + Br2 
   imis mixedviT, Tu ra raodenobiT gamoiyofa 
bromi, xsnari Seifereba yviTlad an mowiTalo-
yviTlad. amis  Semdeg  imave  sinjaraSi  CaasxiT  
mcire raodenobiT benzoli. sinjaras daaxureT 
ceri da kargad SeanjRrieT. cota xans daayov- 
neT da daukvirdiT. benzolis fena Seifereba mu-
ra_yviTlad, rac damaxasiaTebelia bromisaTvis. 
   aseTive  meTodiT  miiReT  Tavisufali  iodi.  
ganzavebuli kaliumis iodidis xsnars daamateT 
qloriani wyali: 

2 KJ + Cl2 →  2 KCl + J2 
xsnari Seifereba yviTlad an mura-yviTlad. miRe- 
buli xsnari gaanawileT  or sinjaraSi. erT sin- 
jaras daumateT 1-2 ml qloroformi da sinjara 
kargad anjRrieT. sinjaris Zirze gamoyofili 
qloroformi iisfrad iqneba  Seferili, rac mas- 
Si gaxsnili iodis maCvenebelia. meore sinjaraSi 
xsnari ganazaveT gamoxdili wyliT da Semdeg mi- 
umateT mas ramdenime wveTi saxamebeli. daukvir- 
diT xsnaris feris cvlilebas da gaakeTeT dask-
vna.  

 
   cda #10. iodis sublimacia 
   patara, mSral qimiur WiqaSi CayareT 0,5 g-mde 
iodis kristalebi. Wiqa dadgiT Stativis rgol- 
ze moTavsebul azbestirebul badeze. WiqaSi Cad- 
giT mrgvalZira kolba, romelSic Casxmulia ci- 
vi wyali. kolba daamagreT Stativis TaTSi,   
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spirtquriT frTxilad gaaTbeT iodiani Wiqa. io- 
di swrafad iqceva mowiTalo-iisfer orTqlad 
da Seexeba ra kolbis civ Zirs da kedlebs, ma- 
Sinve  gadaiqceva  myar  nivTierebad da  kolbis  
Zirsa da kedlebze gamoiyofa kristalebis saxiT. 
cdis damTavrebis Semdeg, kolbis Zirze gamoyo- 
fili sublimirebuli iodis kristalebi faifu- 
ris  SpateliT  moacileT  da SeagroveT sasagne  
minaze, Semdeg ki SeinaxeT.    

 
 

  cda #11. qlor-, brom- da iod-ionebis aRmoCena 
  aiReT sami sinjara. erTSi CaasxiT natriumis   

qloridis, meoreSi kaliumis bromidis, mesameSi 
ki kaliumis iodidis xsnarebi. samive sinjaras 
mcire raodenobiT daumateT vercxlis nitratis 
xsnari. pirvel sinjaraSi warmoiqmneba vercxlis 
qloridis TeTri naleqi, meoreSi vercxlis bro- 
midis  moyviTalo naleqi, xolo mesameSi ki_ver- 

cxlis  iodidis  yviTeli feris naleqi. Seamow- 
meT miRebuli vercxlis halogenidebis xsnadoba 
Zlier mJavasa da amoniumis tuteSi. dawereT re-
aqciaTa gantolebebi. 
 

 41  
 
 



  

samuSao #14 

halogenTa Jangbadovani naerTebis miReba da 
Tvisebebi 

cda #1. saRebavebis gauferuleba qloriani 
wyliT 

   moamzadeT qloriani wyali. aiReT sami sinjara. 
erTSi CaasxiT lakmusis, meoreSi indigos, mesame- 
Si iisferi melnis xsnari. samives daumateT qlo- 
riani wyali da sinjarebi SeanjRrieT. yvela 
SemTxvevaSi xsnarebi gauferuldeba. axseniT 
gauferulebis mizezi.  
 

 
 

cda #2. kaliumis hipoqloritis miReba da 
Tvisebebi 

   brtyelZira kolbaSi  CaasxiT 30-40 ml kaliu- 
mis tutis ganzavebuli  xsnari. kolba CadgiT yi- 
nulian kristalizatorSi. amis Semdeg kaliumis 
tutis xsnarSi gaatareT qlori 2-3 wuTis ganmav- 
lobaSi. warmoiqmneba kaliumis qloridi da hipo- 
qloriti: 

2 KOH + Cl2 →  KCl + KClO + H2O 
qloris gatareba SewyviteT da miRebul xsnarSi 
SeamowmeT hipoqloritis arseboba. amisaTvis Se-
iZleba isargebloT indigos an lakmusis xsna- 
riT. gauferuleba daadasturebs hipoqloritis 
arsebobas. gauferuleba ufro swrafad moxdeba, 
Tu indigos xsnars SevamJavebT marilmJaviT, rac 
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daaCqarebs qveqlorovani mJavas warmoqmnas, rome- 
lic  hipoqloritTan SedarebiT advilad iSleba 
atomuri Jangbadis gamoyofiT. 
 
   cda #3. 
   mSral sinjaraSi CayareT 0,5 g-mde kaliumis 
qlorati (berToles marili), daasxiT mas 5 ml-
mde koncentrirebuli marilmJava da frTxilad 
gaaTbeT. aRebul nivTierebaTa urTierTmoqmede- 
biT gamoiyofa qlori: 

KClO3 + 6 HCl →  KCl + 3 H2O + 3 Cl2 
   axseniT  qloris gamoyofis mizezi da ganmar- 
teT, am reaqciaSi romeli nivTiereba iJangeba da 
romeli aRdgeba. 
 
 
   cda #4. 
   qaRaldis patara  naWerze dayareT mcire rao- 
denobiT kargad  gafxvierebuli berToles mari- 
li. miumateT mas imave raodenobiT gogirdis 
fxvnili da kargad aurieT minis wkiriT. narevi 
dayareT rkinis sqel firfitaze an Stativis qve- 
sadgamze da daartyiT CaquCi. dartymis Sedegad 
moxdeba narevis afeTqeba. 
 
cda #5. qveqlormJavisa  da kaliumis iodidis 

urTierTqmedeba 
   sinjaraSi 31 -mde CaasxiT berToles marilis 
xsnari da miumateT mas 1-2 ml kaliumis iodidis 
ganzavebuli   xsnari.  sinjara  SeanjRrieT  da  
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xsnari gaanawileT or sinjaraSi. erTs daumateT 
ramdenime wveTi ganzavebuli gogirdmJava. Seam- 
CnevT iodis gamoyofas. meore sinjaraSi am mov- 
lenas ar eqneba adgili. es aixsneba imiT, rom 
berToles marilze gogirdmJavas urTierTqmede- 
biT gamoiyofa qveqlormJava: 

KClO3 + H2SO4 →  HClO3 + KHSO4  
gamoyofili  qveqlormJava advilad Jangavs iod- 
ionebs Tavisufal iodamde. rogorc cdidan Cans, 
xsnarSi qveqlormJavas  bevrad ufro Zlieri Jan- 
gviTi unari aqvs, vidre mis marilebs. 
 
cda #6. qvebrommJavadan bromis gamoZeveba iodiT 
   sinjaraSi CaasxiT 3 ml-mde KBrO3_kaliumis 
bromatis koncentrirebuli xsnari, miumateT mas 
imave moculobis ganzavebuli gogirdmJava da Se- 
aTbeT. kaliumis bromatze  ganzavebuli gogird- 
mJavas moqmedebiT gamoiyofa qvebrommJava: 

KBrO3 + H2SO4 →  KHSO4 + HBrO3 
miRebul xsnarSi CaagdeT iodis ramdenime patara 
kristali  da  sinjara kargad SeanjRrieT. Seam- 
CnevT, rom iodi TandaTan gaixsneba, rac gamowve- 
ulia imiT, rom iodi HBrO3-dan aZevebs broms da 
ikavebs mis adgils: 

2 HBrO3 + J2 →  2 HJO3 + Br2 
   gamoZevebuli  bromis aRmoCenis mizniT sinja- 
raSi arsebuli gamWvirvale xsnaris nawili gada- 
asxiT meore sinjaraSi. miumateT mas cotaodeni 
benzoli da sinjara anjRrieT. SeamCnevT, rom 
benzolis Sre Seifereba mura-yviTlad, rac dama- 
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xasiaTebelia Tavisufali bromisaTvis. 
 
   cda #7. iodis daJangva qveiodmJavad 
   sinjaraSi CaasxiT 3 ml-mde kaliumis iodidis 
ganzavebuli xsnari, miumateT mas ramdenime wve- 
Ti qloriani wyali da kargad SeanjRrieT. Tavi- 
sufali iodis  gamoyofis  gamo xsnari muq mura- 
fers miiRebs. amis Semdeg sinjaraSi arsebul 
xsnars Warbad miumateT qloriani wyali da 
kvlav kargad anjRrieT, xsnari gauferuldeba. 
xsnaris  gauferuleba gamowveulia imiT, rom ka- 
liumis iodididan gamoyofili iodi advilad 
iJangeba Warbi qloriT da miiReba qveiodmJava 
HJO3. igi uferulia. 

J2 + 5 Cl2 + 6 H2O →  2 HJO3 + 10 HCl 
 
 

Tavi meToTxmete 

gogirdi 

   gogirdi me-6 jgufis  mTavari qvejgufis ele- 
mentTa (`xalkogenebi~) warmomadgenelia. igi, Jan- 
gbadis msgavsad, mkveTrad gamoxatuli araliTo- 
nuri TvisebebiT xasiaTdeba. 
   gogirdi warmoadgens yviTeli feris advilad 
msxvrevad, myife kristalur nivTierebas. misi 
lRobis temperatura 119ºC-ia, duRilis ki 444,6ºC. 
gogirdi kargad ixsneba  gogirdnaxSirbadSi, uf- 
ro naklebad benzolSi, toluolSi, eTerSi. gam- 
xsnelebis aorTqlebis  Semdeg gogirdi gamoiyo- 
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fa rombuli sistemis gamWvirvale yviTeli kris- 
talebis saxiT. rombuli gogirdis molekula 
Sedgeba 8 atomisagan, romelsac Seesabameba sim- 
bolo S8. rombuli (α) gogirdis garda arsebobs 
gogirdis meore alotropiuli saxesxvaoba _ mo- 
noklinuri (β). monoklinuri sistemis gogirdis 
kristalebi nemsisebri grZeli moyviTalo-mura 
ferisaa. isini erTmaneTSi gadadian 95,4ºC-ze. aR- 
niSnuli temperaturis qvemoT mdgradia rombu- 
li, xolo zemoT monoklinuri. Tu 330ºC-mde gac- 
xelebul gogirds civ wyalSi CavasxamT, miiReba 
gaumWvirvale yavisferi rezinisebri welvadi ma- 
sa, romelsac plastikuri gogirdi ewodeba. dro-  
Ta ganmavlobaSi plastikuri gogirdi TandaTan 
gadadis rombul gogirdSi.  
   gogirdi, Jangbadis msgavsad, mraval elements 
uerTdeba. JangbadSi igi iwvis. mravali liToni 
(Cu, Fe, Zn) iwvis  gogirdis  orTqlis areSi. oTa- 
xis temperaturaze uerTdeba ftors, vercxls, 
vercxliswyals, gaTbobisas ki_wyalbads, qlors, 
broms, fosfors. Znelad uerTdeba naxSirbads, 
romlis eleqtrouaryofiToba axloa gogirdis 
eleqtrouaryofiTobasTan. ar uerTdeba oqros. 
   gogirdwyalbadi H2S laboratoriaSi miiReba 
zogierT sulfidze marilmJavas moqmedebiT. igi 
ufero, laye kvercxis sunis mqone,momwamlavi ga- 
zia. iwvis cisferi aliT.  gogirdwyalbadi Zlie- 
ri aRmdgenia, wyalSi ixsneba da miRebul xsnars 
gogirdwyalbadiani wyali ewodeba,romelsac mJa-  
vas Tvisebebi aqvs.gogirdwyalbadmJava susti or- 
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fuZiani mJavaa. mis srul marilebs sulfidebi 
ewodebaT, xolo mJave marilebs_ hidrosulfide- 
bi. amoniumisa da tute liTonTa sulfidebi 
wyalSi xsnadia, xolo sxva liTonTa sulfidebi 
uxsnadi. zogierTi maTgani ixsneba ganzavebul 
mJavebSi, zogi  mxolod koncentrirebulSi. sul- 
fidebis TvisebaTa am gansxvavebiT sargebloben 
TvisebiT analizSi  qimiuri  elementebis jgufe- 
bis gamosayofad maTi marilebis narevidan. 
   gogirdwyalbadiani wyali haerze gaCerebisas 
male imRvreva, radgan gogirdwyalbadi iJangeba 
haeris JangbadiT da  gamoiyofa  Tavisufali go- 
girdi.  
   gogirdi JangbadTan warmoqmnis ramdenime oq- 
sids. maT Soris yvelaze  mniSvnelovania gogir-  
dis(IV) da (VI) oqsidebi. gogirdis(IV) oqsids SO2  
laboratoriaSi Rebuloben sulfitebze mJavas 
moqmedebiT an spilenZze koncentrirebuli go- 
girdmJavas moqmedebiT. SO2-ufero, mkveTri sunis 
mqone momwamlavi  gazia.  mas  gogirdovan anhid-  
ridsac uwodeben. kargad  ixsneba wyalSi. gaxsni- 
li SO2 nawilobriv Sedis  reaqciaSi wyalTan da 
warmoqmnis sust orfuZian gogirdovan mJavas. go- 
girdovani mJava aramdgradi naerTia, is mxolod 
wyalxsnarSi arsebobs. mis  srul marilebs sul- 
fitebi ewodebaT, xolo  mJave marilebs_ hidro- 
sulfitebi. gogirdovani mJava haeris JangbadiT 
iJangeba da gardaiqmneba gogirdmJavad. amis gamo 
gogirdovani  mJava  da  misi  marilebi   Zlieri  
aRmdgenlebi arian. 
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  SO2 maRal temperaturaze katalizatoris Tana-  
obisas advilad iJangeba da warmoqmnis gogirdis 
anhidrids SO3. igi ufero advilmoZravi siTxea. 
gogirdis(VI) oqsidi xarbad uerTdeba wyals da 
warmoqmnis gogirdmJavas.wminda gogirdmJava war-  
moadgens ufero, zeTisebr, mZime siTxes. gogird-
mJava ganusazRvreli raodenobiT ixsneba wyalSi. 
koncentrirebuli gogirdmJavas wyalSi gaxsnisas 
gamoiyofa siTbos didi raodenoba.  
   koncentrirebuli  gogirdmJava xarbad STanT- 
qavs rogorc wyals, ise wylis orTqls, amitom 
igi gazebis gasaSrobad ixmareba. mas SeuZlia 
wyali waarTvas zogierT organul nivTierebas, 
ris gamoc es ukanasknelebi naxSirdebian. 
   koncentrirebuli  gogirdmJava Zlieri damJan- 
gvelia. igi gacxelebul mdgomareobaSi Jangavs 
liTonebis umravlesobas, gogirdi ki aRdgeba 
SO2–mde, gogirdamde an  gogirdwyalbadamde. gan- 
zavebuli gogirdmJava wyalbadis gamoyofiT 
xsnis yvela im liTons, romlebic standartul 
eleqtrodul potencialTa rigSi wyalbadis mar- 
cxnivaa ganlagebuli.  koncentrirebuli gogird- 
mJava ki ufro nakleb energiulad moqmedebs bevr 
aseT liTonze. 
   gogirdmJava orfuZiani mJavaa. warmoqmnis ori 
rigis marilebs: sruli da mJave, romelTac sul- 
fatebi da hidrosulfatebi ewodeba. 
   natriumis sulfitis xsnars rom gogirdis 
fxvnili mivumatoT da vaduRoT, warmoiqmneba ma- 
rili, romelsac ewodeba Tiosulfati Na2S2O3: 
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Na2SO3 + S →  Na2S2O3 
   Tiosulfatis Sesabamisi TiogogirdmJava aram- 
dgradi naerTia, romelic Tavisufal mdgomareo- 
baSi gamoyofisTanave iSleba. TiogogirdmJavas 
grafikuli formula ase SeiZleba warmovadgi- 
noT:  

S
O O

SO

H

H

+1 -2

+1 -2

+6

-2

-2
 

rogorc  formulidan Cans, TiogogirdmJavas mo- 
lekulaSi gogirdis atomebs gansxvavebuli da-
Jangulobis xarisxi gaaCniaT. sulfitisa da go- 
girdis urTierTqmedebiT Tiosulfatis warmoq- 
mna Jangva-aRdgeniT reaqcias warmoadgens. 
   umdgradobis  miuxedavad, TiogogirdmJava siZ- 
lieriT gogirdmJavas uaxlovdeba. es iqidan Cans, 
rom tute liTonTa Tiosulfatebi hidrolizs 
TiTqmis ar ganicdian. Tiosulfatebi kargi aRmd- 
genlebi arian.  
   gogirdis Semcveli mJavebidan mniSvnelovania 
pirogogirdmJava H2S2O7, zegogirdmJava H2S2O8. pi- 
rogogirdmJavas marilebs pirosulfatebi ewode-  
baT, zegogirdmJavas marilebs ki_ persulfatebi. 
es ukanasknelni Zlieri damJangvelebia. 
   pirogogirdmJavas warmoqmna: 

2 H2SO4 →  H2S2O7 + H2O 
   pirogogirdmJavas grafikuli formula ase Se-
iZleba warmovidginoT: 
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H O S O S O H

O

O

O

O  
xolo zegogirdmJavasi ki _ ase: 
 
 
 
 
 
 
 
 
 
 
 

samuSao #15 

gogirdi, gogirdwyalbadi, sulfidebi 

(yvela cda CaatareT amwov karadaSi) 
   cda #1. plastikuri gogirdis miReba 
   sinjaraSi 31 -mde CayareT gogirdis fxvnili, 
daikaveT  saWerelaTi  da  acxeleT  spirtquris  
alze gogirdis gadnobamde. sinjara odnav daxa- 
reT da daukvirdiT gogirdis fers da siblan- 
tes. jer warmoiqmneba qarvisferi yviTeli, ad- 
vilmoZravi siTxe, magram Tu gacxelebas gavagr- 
ZelebT, gamdnari gogirdi icvlis fers da sib- 

H O S O S O H

O

O

O

O

O
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lantes. 160ºC-is zemoT gamdnari gogirdi muqdeba, 
200ºC-ze xdeba muqi yavisferi da iseTi blanti, 
rom sinjaridan ar gadmoiRvreba. 250ºC-is zemoT 
gacxelebiT gogirdis siblante isev mcirdeba, 
xolo 400ºC-ze gadaiqceva muq yavisfer advilmoZ- 
rav siTxed. gaagrZeleT sinjaris gacxeleba go- 
girdis aduRebamde.  mduRare  gogirdi  swrafad 
CaasxiT wvrili nakadiT civwylian WiqaSi. amoi- 
ReT minis CxiriT Wiqidan gogirdi da daukvir-
diT mis Tvisebebs. igi rezinisebri, mixakisebri 
rbili masaa, romelic kargad iweleba. Tqven 
miiReT plastikuri gogirdi.   
 
cda #2. gogirdis urTierTqmedeba liTonebTan 

   sinjaraSi moaTavseT 1 nawili gogirdisa da 2 
nawili rkinis naqlibis narevi. gaacxeleT spirt-
quris alze gogirdis galRobamde. am dros rki- 
na energiulad uerTdeba gogirds da warmoiqmne- 
ba rkinis(II) sulfidi: 

Fe + S →  FeS 
   sinjaris gaciebis Semdeg, gatexeT igi da gad- 
moyareT warmoqmnili rkinis(II) sulfidi. 
   cda #3.  
   azbestis bade moaTavseT Stativis rgolze. 
moamzadeT TuTiisa da gogirdis narevi 2:1. 
miRebuli narevi moaTavseT azbestis badeze. 
minis wkiri gaaxureT spirtquris alSi da narevs 
SeaxeT. maSinve daiwyeba mZafri reaqcia, ris Se-
degad warmoiqmneba TuTiis sulfidi: 

Zn + S →  ZnS 
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   cda #4. gogirdwyalbadis miReba da Tvisebebi 
   250 ml-ian viurcis kolbaSi CayareT rkinis(II) 
sulfidis wvrili natexebi. kolba daamagreT 
Stativis momWerSi, dauceT rezinis sacobi, ro- 
melSic damagrebulia sawveTi Zabri. viurcis 
kolbis gazgamyvan mils wamoacviT rezinis mili, 
romelic bolovdeba gawelilboloiani minis mi- 
liT. sawveT ZabrSi  CaasxiT ganzavebuli maril- 
mJava (1:1) da kolbaSi CauSviT iseTi raodenobiT, 
rom daifaros rkinis(II) sulfidis natexebi. rki-   
nis(II) sulfidisa da mJavas urTierTqmedebiT ga-   
moiyofa gogirdwyalbadi: 

FeS + 2 HCl →  FeCl2 + H2S↑  
   gamoyofili  gazi  uferulia.  mas  aqvs laye  
kvercxis suni, romelsac gazis gamoyofisTanave 
igrZnobT. Tu sareaqcio kolbas gaaTbobT (ar aa- 
duRoT), gogirdwyalbadi intensiurad gamoiyofa. 
 
   cda #5. gogirdwyalbadis wva 
   SeamowmeT gogirdwyalbadis siwminde wyalba- 
dis analogiurad. rodesac darwmundebiT, rom 
gogirdwyalbadi sufTaa da haerTan Sereuli ar 
aris, aanTeT igi. amisaTvis gawelili milis bo- 
lo daikaveT zemoT aSveril mdgomareobaSi da 
bolosTan miitaneT anTebuli asanTi. gogird- 
wyalbads cecxli moekideba. igi mocisfro aliT 
daiwveba. wvis Sedegad gamoiyofa wyali da go- 
girdis(IV) oqsidi: 

2 H2S + 3 O2 →  2 H2O + 2 SO2↑  

 52  
 
 



  

   alis zemoT daikaveT sveli, lurji lakmusis 
qaRaldi. igi unda gawiTldes. ratom? axseniT mi- 
zezi. gogirdis(IV) oqsidis gamoyofaSi suniTac 
darwmundebiT. amis Semdeg alSi SeitaneT civi 
faifuris jami. SeamCnevT, rom faifuris jamis 
zedapirze gamoiyofa Tavisufali gogirdi. es 
imitom xdeba, rom civi sagnis Setanisas gogird- 
wyalbadi iwvis arasrulad:  

2 H2S + O2 →  2 S + 2 H2O 
 

  cda #6. gogirdwyalbadiani wylis damzadeba 
   sareaqtivo boTlSi naxevramde CaasxiT gamox- 
dili wyali. boTlSi Ziramde CauSviT gazgamyva- 
ni mili da wyalSi atareT gogirdwyalbadi 5-10 
wuTis ganmavlobaSi. Semdeg boTls kargad dau- 
ceT sacobi. miRebuli gogirdwyalbadiani wyali 
SeinaxeT cdebisaTvis. igi SeiZleba gamoiyenoT 
airadi gogirdwyalbadis magier. 
 
   cda #7. amoniumis sulfidis damzadeba 
 E patara sareaqtivo boTlSi CaasxiT naxevramde 
amoniumis tutis ganzavebuli xsnari (1:2) da ata- 
reT masSi airadi gogirdwyalbadi amiakis sunis 
gaqrobamde. Tqven miiRebT wyalSi kargad xsnad 
amoniumis sulfids: 

H2S + 2 NH4OH →  (NH4)2S + 2 H2O 
   boTls Tavi dauceT da SeinaxeT cdebisaTvis. 
 
   cda #8. sulfidebis daleqva 
   aiReT sami sinjara: pirvel sinjaraSi CaasxiT 
natriumis qloridis, meoreSi _ kaliumis qlori-
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disa da mesameSi_ bariumis qloridis xsnari. sa-
mive sinjaraSi CaasxiT daaxloebiT erTnairi ra-
odenobiT gogirdwyalbadiani wyali. SeamCnevT, 
rom arc erT sinjaraSi naleqi ar warmoiqmneba. 
amis Semdeg cda gaimeoreT, mxolod gogird-
wyalbadiani wylis  magivrad  marilTa xsnarebs 
miumateT amoniumis sulfidis xsnari. am SemTxve-
vaSic naleqebis warmoqmnas adgili ar eqneba, 
radgan aRebul liTonTa sulfidebi wyalSi 
kargad ixsnebian. 
   amis Semdeg kvlav aiReT sami sinjara: pirvel 
sinjaraSi CaasxiT rkinis(II) qloridis, meoreSi_ 
manganumis(II) sulfatis, xolo mesameSi_TuTiis 
sulfatis xsnari. samive sinjaraSi CaasxiT daax- 
loebiT erTnairi raodenobiT gogirdwyalbadia- 
ni wyali. SeamCnevT, rom pirvel sinjaraSi nale- 
qi ar warmoiqmna, radgan reaqciis Sedegad gamoi- 
yofa marilmJava, romelic xsnis rkinis(II) sul- 
fids da amis gamo wonasworoba TiTqmis mTlia- 
nad gadaxrilia marcxniv: 

FeCl2 + H2S ↔  FeS + 2 HCl 
   meore da mesame sinjaraSi, marTalia, warmoiq- 
mneba naleqebi, magram mcire raodenobiT. am Sem- 
TxvevebSiac reaqciebis Sedegad warmoqmnili mJa- 
va nawilobriv xsnis manganumisa(II) da TuTiis 
sulfidebs. wonasworoba am or SemTxvevaSic sag- 
rZnoblad gadaxrilia marcxniv. amitom aRniS- 
nul liTonTa sulfidebis sruli daleqvisaTvis 
saWiroa maT marilTa xsnarebs miematos ara go- 
girdwyalbadiani wyali, aramed romelime xsnadi 
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sulfidis xsnari. magaliTad, amoniumis sulfi- 
dis xsnari. aseT SemTxvevaSi reaqcia bolomde 
wava da sulfidebi mTlianad daileqeba (srul 
daleqvas xels uwyobs gacxeleba). 
   gaimeoreT cda im gansxvavebiT,rom aRebul ma-  
rilTa xsnarebs gogirdwyalbadiani wylis magiv- 
rad miumateT amoniumis sulfidis xsnari. pir- 
vel sinjaraSi daileqeba Savi feris rkinis(II) 
sulfidi,meoreSi_xorcisferi manganumis(II) sul-  
fidi, xolo mesameSi_TeTri feris TuTiis sul- 
fidi. Tu samive naleqs ganzavebul marilmJavas 
miumatebT, isini gaixsnebian. amrigad, rkinis, man- 
ganumisa da TuTiis sulfidebi wyalSi uxsnadia, 
magram ixsnebian ganzavebul mJavebSi. dawereT na- 
leqebis warmoqmnisa da maTi ganzavebul maril- 
mJavaSi gaxsnis reaqciebi. 
   cda #9. 
   aiReT xuTi danomrili sinjara. pirvelSi 
CaasxiT spilenZis(II) sulfatis, meoreSi_ 
tyviis(II) nitratis, mesameSi_vercxliswylis(II) 
nitratis, meoTxeSi_kadmiumis qloridis, mexuTe- 
Si_stibiumis(III) qloridis xsnarebi. yvela maT- 
gans umateT gogirdwyalbadiani wyali. yvelgan 
warmoiqmneba naleqi. saxeldobr, pirvel sinjara- 
Si daileqeba Savi feris spilenZis(II) sulfidi: 

CuSO4 + H2S →  CuS↓ + H2SO4 
meoreSi_Savi feris tyviis(II) sulfidi: 

  Pb(NO3)2 + H2S →  PbS↓ + 2 HNO3 E 
mesameSi_Savi feris vercxliswylis(II) sulfidi: 

Hg(NO3)2 + H2S →  HgS↓ + 2 HNO3 
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meoTxeSi_yviTeli feris kadmiumis sulfidi: 

CdCl2 + H2S →  CdS↓ + 2 HCl 
mexuTeSi_narinjisferi stibiumis(III) sulfidi: 

2 SbCl3 + 3 H2S →  Sb2S3↓ + 6 HCl 
   rogorc reaqciaTa gantolebebidan Cans, yvel- 
gan gamoiyofa mJavebi, magram miuxedavad amisa, 
sulfidebi mainc ileqeba, e.i.  sulfidebi ganza- 
vebul mJavebSi ar ixsneba. amaSi dasarwmuneblad, 
SegiZliaT gadawuroT gamWvirvale xsnarebi da 
daumatoT ganzavebuli marilmJava. naleqebi ar 
gaixsneba. amis Semdeg sinjarebSi arsebuli gan- 
zavebuli mJava gadawureT da naleqebs miumateT 
koncentrirebuli marilmJava. SeamCnevT, rom am 
SemTxvevaSi naleqebi, garda vercxliswylis(II) 
sulfidisa, gaixsneba. igi (HgS) ixsneba `samefo 
wyalSi~. dawereT reaqciaTa gantolebebi. 
 
 cda #10. gogirdwyalbadis aRdgeniTi Tviseba 

  sinjaraSi 21 -mde CaasxiT kaliumis permangana- 
tis ganzavebuli xsnari, SeamJaveT ganzavebuli 
gogirdmJavas ramdenime wveTiT da wveT-wveTobiT 
umateT gogirdwyalbadiani wyali xsnaris gaufe- 
rulebamde. reaqcia midis Semdegi gantolebiT: 

2 KMnO4+5 H2S+3 H2SO4 → 2 MnSO4+5 S↓ +K2SO4+8 
H2O 

  ganmarteT permanganatis xsnaris gauferulebi-  
sa da gogirdis gamoyofis mizezi.  
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gogirdis Jangbadovani naerTebi 
cda #11. gogirdis(IV) oqsidis miReba da Tvise- 

bebi 
   250 ml-ian viurcis kolbaSi moaTavseT 20 g 
spilenZis naWrebi. CaasxiT 50 ml koncentrirebu- 
li gogirdmJava da kolbas sacobi dauceT. kol- 
bis yeli moaTavseT Stativis TaTSi da kolba 
dadgiT Stativis rgolze moTavsebul azbesti- 
rebul badeze. kolbis gazgamyvani mili rezinis 
miliT SeaerTeT tiSCenkos gamrecx SuSasTan,ro- 
melSic Casxmulia koncentrirebuli gogirdmJa- 
va. tiSCenkos SuSis meore qims moargeT rezinis 
mili, romelic bolovdeba swori kuTxiT moxri- 
li  minis miliT. es ukanaskneli CauSviT gazis 
Sesagrovebel cilindrSi. amis Semdeg daiwyeT 
kolbis gacxeleba jer nela, Semdeg ki TandaTan 
gaaZliereT gaTboba. Semdeg dadgiT spirtqura 
azbestirebuli badis qveS da acxeleT manam, sa- 
nam ar daiwyeba gazis gamoyofa. amis Semdeg ali 
SeamcireT, gazis gamoyofa rom normalurad mim- 
dinareobdes. cxeli koncentrirebuli gogird- 
mJava Jangavs spilenZs, xolo TviTon aRdgeba go- 
girdis (IV) oqsidamde: 

Cu + 2 H2SO4 →  CuSO4 + SO2↑ + 2 H2O 
   saTanado wesis dacviT odnav SeisunTqeT  ga- 
moyofili gazi. miRebuli gazi SeagroveT or 
mSral cilindrSi. erT-erT cilindrSi SeitaneT 
anTebuli xis Cxiri. Cxiri Caqreba, e.i. gogirdis 
(IV) oqsidi wvas xels ar uwyobs. pincetiT aiReT 
10 sm sigrZis magniumis lenti, aanTeT spirtqu- 
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ris alze da SeitaneT swrafad gogirdis(IV) oq- 
sidiT  savse  meore  cilindrSi.  magniumi gazis 
areSi ganagrZobs wvas, ris Sedegad warmoiqmneba 
magniumis oqsidi da Tavisufali gogirdi, rome- 
lic fifqis saxiT gamoiyofa cilindris kedleb- 
ze: 

2 Mg + SO2 →  2 MgO + S 
 

cda #12. gogirdis(IV) oqsidiani wylis 
damzadeba 

   0,5 l-ian sareaqtivo boTlSi CaasxiT 200 ml 
gamoxdili wyali, CauSviT masSi gogirdis(IV) oq- 
sidis misaRebi xelsawyos gazgamyvani milis bo- 
lo da 5-10 wuTis ganmavlobaSi atareT gazi 
(frTxilad, wyali ar gadavides tiSCenkos gam- 
recx SuSaSi!). gogirdis(IV) oqsidi wyalSi sakma-   
od kargad ixsneba. wyalSi gaxsnisas nawilobriv 
uerTdeba wyals da warmoqmnis gogirdovan mJa- 
vas: 

SO2 + H2O ↔  H2SO3 
   reaqciis Seqcevadobis gamo, xsnarSi yovel- 
Tvis aris Tavisufali SO2, amitom am xsnars  
SO2- 
ian wyals uwodeben. igi SeiZleba gamoiyenoT zo- 
gierT cdaSi airadi SO2-is magier. 
   gamoxdili  wylis  SO2-iT  gajerebis  Semdeg 
SewyviteT gazis gatareba. sareaqtivo boTls ga-
ukeTeT sacobi da SeinaxeT. 
   Tqvens mier damzadebuli SO2-iani wyali Caas- 
xiT sinjaraSi, miumateT mas lakmusis xsnari da 
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daukvirdiT feris cvlilebas. Semdeg Seferili 
xsnari or sinjaraSi gaanawileT. erTi SeinaxeT 
Sesadareblad, meore ki aaduReT. didxans duRi- 
lis Semdeg xsnaris wiTeli feri unda Seicva- 
los iisfrad, e.i. xsnari neitraluri unda gax- 
des. ratom? axseniT mizezi.  
 
cda #13. gogirdis(IV) oqsidisa da gogirdovani 

mJavas aRdgeniTi Tvisebebi 
   aiReT sami sinjara da danomreT. pirvel sin- 
jaraSi CaasxiT bromiani wyali, meoreSi_iodis 
xsnari, xolo mesameSi_kaliumis permanganatis 
xsnari. samive sinjaras miumateT SO2-iani wyali. 
xsnarebi unda gauferuldes. bromis xsnaris gau- 
feruleba gamowveulia imiT, rom gogirdovani 
mJavas  moqmedebiT  Tavisufali bromi   aRdgeba 
uferul Br--ionebad, xolo Tavad daiJangeba go- 
girdmJavad: 

Br2 + H2SO3 + H2O →  H2SO4 + 2 HBr 
   aseve aixsneba iodis xsnaris gauferulebac. 
dawereT reaqciis toloba. mesame sinjaraSi ka- 
liumis permanganatis gauferulebis mizezi ki 
aris is, rom MnO4

--ioni SO2-is gavleniT aRdgeba 
Mn2+-ionebad, romelic ganzavebul xsnarebSi ufe- 
rulia. reaqcia mimdinareobs Semdegi tolobis 
mixedviT: 
2 KMnO4 + 5 SO2 + 2 H2O →  MnSO4 + 2 H2SO4 + K2SO4 

 
cda #14. gogirdis(IV) oqsidisa da gogirdovani 

mJavas JangviTi Tvisebebi 
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   sinjaraSi 31 -mde CaaasxiT axladdamzadebu- 
li  gogirdwyalbadiani  wyali da  miumateT mas  
axladdamzadebuli gogirdovani mJavas xsnari 
(SO2-iani wyali). xsnarSi maSinve gaCndeba moTeT- 
ro feris simRvrive Tavisufali gogirdis gamo- 
yofis gamo: 

2 H2S + H2SO3 →  3 H2O + 3 S 
 

   cda #15. natriumis sulfitis miReba 
   patara kolbaSi CaasxiT 20 ml natriumis tu- 
tis 20%-iani xsnari da masSi atareT gogirdova- 
ni gazi, sanam xsnars ar eqneba mJave reaqcia. am 
SemTxvevaSi warmoiqmneba hidrosulfiti: 

NaOH + SO2 →  NaHSO3 
miRebul NaHSO3-is  xsnars  daumateT 20 ml 20%-
iani natriumis tutis xsnari. am SemTxvevaSi war- 
moiqmneba natriumis sulfiti: 

NaHSO3 + NaOH →  Na2SO3 + H2O 
 

   cda #16. SO −2
3 -ionis aRmoCenis reaqcia 

   sinjaraSi CaasxiT 2-3 ml axladdamzadebuli 
romelime sulfitis xsnari da miumateTEmas ba-
riumis qloridis xsnari_daileqeba TeTri feris 
bariumis sulfiti: 

Na2SO3 + BaCl2 →  BaSO3↓ + 2 NaCl 
miRebul naleqs daumateT koncentrirebuli 
azotmJava. naleqi gaixsneba, amiT dasturdeba 

xsnarSi SO −2
3 -ionis arseboba. dawereT BaSO3-is 

azotmJavaSi gaxsnis reaqcia. 
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cda #17. koncentrirebuli gogirdmJavas 
wyalwamrTmevi Tviseba 

   mSral sinjaraSi naxevramde CaasxiT koncen- 
trirebuli gogirdmJava. masSi CauSviT xis Cxiri 
da daayovneT 5 wuTi. Cxiri amoiReT mJavadan da 
daukvirdiT. SeamCnevT, rom mJavaTi dasvelebuli 
adgili gaSavebulia (danaxSirebulia). es gamoiw- 
via iman, rom koncentrirebuli gogirdmJava xis 
Semadgenel nivTierebas_celulozas (C6H10O5)n 
ar- Tmevs wyals, ris gamoc rCeba Tavisufali 
nax- Sirbadi naxSiris saxiT. 
   cda #18.  
   ganzavebul gogirdmJavaSi dasvelebuli minis 
wkiriT gaakeTeT nebismieri warwera filtris 
qaRaldze. Semdeg qaRaldi gaaSreT frTxilad 
spirtquris alze. wylis aorTqlebis gamo mJava 
koncentrirdeba da qaRaldi danaxSirdeba im 
adgilas, sadac dasvelebuli iyo mJavaTi. Tqvens 
mier gakeTebuli warwera mkafiod gamoCndeba 
qaRaldis TeTr fonze. 
   aiReT bambis qsovilis patara naWeri. ramdeni- 
me adgilas SeexeT koncentrirebul gogirdmJava- 
Si dasvelebuli minis wkiriT. cota xnis Semdeg 
qsovilze SeamCnevT Sav laqebs danaxSirebis ga- 
mo. es adgilebi amave dros amoWmulic iqneba. 
   cda #19. 
   100 ml-ian qimiur WiqaSi CayareT 5-6 g kargad 
gafxvierebuli Saqari (C12H22O11). SeasveleT 1-1,5 
ml wyliT da gaacxeleT. Semdeg Wiqa CadgiT 
faifuris jamSi, CaasxiT masSi 5-10 ml 
koncentrirebuli gogirdmJava da kargad mouri- 
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eT minis wkiriT. 1-2 wuTis Semdeg WiqaSi arsebu- 
li masa gaSavdeba, gacxeldeba,TandaTan gaibere-   
ba da Savi forovani masis saxiT zemoT amova. Se- 
amCnevT wylis orTqlisa da gogirdis(IV) oqsi- 
dis gamoyofas. am dros gogirdmJava Saqars arT- 
mevs ara marto wyals da anaxSirebs, aramed ur- 
TierTqmedebs warmoqmnil naxSirTan, Jangavs mas 
da TviTon aRdgeba SO2-mde: 

2 H2SO4 + C →  CO2 + 2 SO2 + 2 H2O 
   gamoyofili gazebi da wylis orTqli afuebs 
narevs da aqcevs mas fxvier svetovan masad.  
 

cda #20. koncentrirebuli gogirdmJavas 
JangviTi Tviseba 

   mSral sinjaraSi moaTavseT gogirdis patara 
natexi. daasxiT mas 2-3 ml koncentrirebuli go- 
girdmJava da frTxilad gaacxeleT. gogirdsa da 
koncentrirebul gogirdmJavas Soris mimdinare- 
obs reaqcia: 

2 H2SO4 + S →  3 SO2 + 2 H2OL 

ganmarteT, ra xdeba am reaqciaSi Jangva-aRdgenis 
TvalsazrisiT. 
 

   cda #21. SO −2
4 -ionis aRmoCenis reaqciaA 

   sinjaraSi CaasxiT ganzavebuli gogirdmJava 
da mas miumateT bariumis qloridis xsnari.  war- 
moiqmneba TeTri feris naleqi_BaSO4 . miRebuli 
naleqi gaanawileT or sinjaraSi. erT maTganSi 
CaasxiT koncentrirebuli marilmJava, meoreSi_ 
koncentrirebuli azotmJava. naleqi arc erT 
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SemTxvevaSi ar gaixsneba. amrigad, Ba2+-ioni SO −2
4 -

ionis aRmomCenia. 
 
cda #22. TiogogirdmJavas warmoqmna da daSla 

   natriumis Tiosulfatis ori-sami patara kris- 
tali  moaTavseT  sinjaraSi  da gaxseniT mcire  
raodenoba wyalSi. miRebul xsnars miumateT gan- 
zavebuli marilmJava (1:3). cota xnis Semdeg xsna- 
ri aimRvreva  Tavisufali  gogirdis  gamoyofis  
gamo. Tiosulfatze marilmJavas moqmedebiT jer 
gamoiyofa TiogogirdmJava, romelic aramdgradi 
naerTia da swrafad iSleba wylad, gogirdis(IV) 
oqsidad da gogirdad: 

Na2S2O3 + 2 HCl →  2 NaCl + H2S2O3 

HH2S2O3 →  H2O + SO2↑ + S↓  
 

   cda #23. Tiosulfatis moqmedeba iodze 
   sinjaraSi moaTavseT ramdenime wveTi iodis 
spirtxsnari. ganazaveT igi 5 ml wyliT, Semdeg 
mas wveT-wveTobiT umateT Tiosulfatis xsnari 
iodis xsnaris gauferulebamde. reaqcia mimdina- 
reobs Semdegi gantolebis mixedviT: 

I2 + 2 Na2S2O3 →  2 NaI + Na2S4O6 
   warmoqmnili natriumis iodidisa da tetraTi- 
onatis (Na2S4O6) xsnarebi uferulebia. 
  
cda #24. natriumis Tiosulfatis urTierTqme- 

deba qlorTan 
   sinjaraSi 31 -mde CaasxiT qloriani wyali da 
umateT mas TandaTanobiT natriumis Tiosulfa- 
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tis xsnari. sinjara Tan anjRrieT qloris sunis 
dakargvamde. Tiosulfatsa da qlors Soris mim- 
dinare reaqcia warmovidginoT or stadiad: 

Na2S2O3 + Cl2 + H2O →  2 HCl + Na2SO4 + S 
S + 3 Cl2 + 4 H2O →  6 HCl + H2SO4 

   maTi SejamebiT miviRebT: 
Na2S2O3 + 4 Cl2 + 5 H2O →  Na2SO4 + H2SO4 + 8 HCl 

   rogorc gantolebidan Cans, qlori ufro uvne-  
bel nivTierebad _ HCl-ad gardaiqmna. am Tvisebis 
gamo Tiosulfats uwodeben antiqlors. Tu Tio- 
sulfats Warbi raodenobiT aiRebT, maSin reaq- 
ciis Sedegad gamoiyofa gogirdis(IV) oqsidi da 
Tavisufali gogirdi. axseniT amis mizezi. 

Tavi meTxuTmeteAB 

azoti 

   azoti mendeleevis perioduli sistemis me-5 
jgufis elementia. igi ufero, usuno, haerze od- 
nav msubuqi gazia. azoti  wyalSi mcired ixsneba. 
igi sakmaod inertulia, rac aixsneba misi mole- 

kulis aRnagobiT.N2, N N molekulaSi warmoiqmne-  
ba sammagi bma. Cveulebriv temperaturaze sxva 
elementebs naklebad uerTdeba, gacxelebisas ki_ 
wyalbadsa da zogierT liTons. magaliTad kal- 
ciums, magniums da sxva.  liTonebTan  azotis na- 
erTebs nitridebi ewodeba. mag.: Na3N, Mg3N2, Ca3N2 
, 
AlN da a.S. Zlier maRal temperaturaze azoti 
uerTdeba Jangbads.  
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   laboratoriaSi azots Rebuloben amoniumis 
nitritis gacxelebiT: 

NH4NO2 →t  2 H2O + N2 
   azoti wyalbadTan warmoqmnis ramdenime na- 
erTs, romelTagan yvelaze mniSvnelovania amiaki. 
   laboratoriaSi amiaks Rebuloben amoniumis 
qloridisa da Camqrali kiris urTierTqmedebiT. 
amiaki ufero, haerze msubuqi, wyalSi kargad 
xsnadi, damaxasiaTebeli mkveTri sunis mqone ga- 
zia. erT moculoba wyalSi Cveulebriv pirobeb- 
Si ixsneba daaxloebiT 750 moculoba amiaki. kon- 
centrirebuli xsnaridan amiaki advilad gamoi-
yofa gacxelebiT, radgan amiakis xsnadoba tempe- 
raturis awevisas mniSvnelovnad mcirdeba. wyal- 
Si gaxsnisas amiaki uerTdeba wyals da warmoq- 
mnis amoniumis fuZes: 

NH3 + H2O ↔  NH4OH 
   amoniumis fuZe susti eleqtrolitia. amiakis 
msgavsad, igi  mJavebTan  urTierTqmedebs da war- 
moqmnis marilebs, romelTac amoniumis marilebi 
ewodebaT. es ukanasknelni gacxelebiT advilad 
iSlebian da tuteebis damatebiT gamoyofen ami- 
aks. am reaqciiT SeiZleba aRmovaCinoT amoniumis 
marilebi: 

NH4NO3 + NaOH →  NaNO3 + H2O + NH3↑  

NNH4NO3 →t  HNO3 + NH3↑  
   qimiurad amiaki sakmaod aqtiurad Sedis bevr 
nivTierebasTan urTierTqmedebaSi. haerze ar iw- 
vis, magram kargad iwvis Jangbadis areSi momwva- 
no aliT, ris Sedegad warmoiqmneba wyali da Ta- 
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visufali azoti. Tu Jangbadisa da amiakis narev- 
Si SevitanT gaxurebul platinis mavTuls, maSin 
warmoiqmneba azotis(II) oqsidi da wyali. 
  amiakisaTvis damaxasiaTebelia ara marto mier-  
Tebis, aramed misi wyalbadebis Canacvlebis reaq- 
ciebic. Tu amiakis molekulaSi CavanacvlebT 
erT wyalbadis atoms, miviRebT erTvalentian 
jgufs_NH2-s, romelsac araorganul naerTebSi 
amido jgufs vuwodebT, xolo organul naerTeb- 
Si_aminos. mag. NaNH2_natriumis amidi, H2N_CH2_ 

COOH_aminoZmarmJava. Na+NH −
2 _amido jgufs uar-

yofiTi muxti aqvs. roca _NH2 bmulia eleqtrou-
aryofiT atomTan an atomTa jgufTan, magaliTad 
_Cl an _OH-Tan, amino jgufs vuwodebT. magali- 
Tad NH2OH-s ewodeba hidroqsilamini, NH2Cl-s 
qloramini da a.S. am naerTebSi amino jgufs da-

debiTi muxti aqvs (NH +
2 Cl-). amiakis molekulaSi 

ori wyalbadis atomis  CanacvlebiT miiReba or-
valentiani jgufi >NH, romelsac imidi anu imi-
do jgufi ewodeba. Tu amiakis samive wyalbadis 
atomia Canacvlebuli, miiReba N -ioni, roca igi  
eleqtrodadebiT elementebTanaa SeerTebuli bi-
naruli naerTis saxiT, mas nitridi ewodeba.  
magaliTad Na3N, Ca3N2, AlN. 
   azoti warmoqmnis ZiriTadad xuT oqsids: N2O, 
NO, N2O3, NO2, N2O5. amaTgan ori_N2O da NO, 
maril-arwarmomqmnelia,  danarCeni ki  
marilwarmomqmne- 
li. 

azotis oqsidebi 
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N2O NO N2O3 NO2 N2O5

+1 +2 +5+4

azotis(I)
 oqsidi

N N O

azotis(II)
 oqsidi

O N N O O

O
N N O

O N O O

O
N N

O

O
O

azotis(III)
  oqsidi

azotis(IV)
  oqsidi

azotis(V)
  oqsidi

 
N2O-Si azotis erTi atomis daJangulobis xaris-
xi nulia, meoris ki +2, amitom daJangulobis sa-
Sualo xarisxi +1-is tolia. N2O3-Si ki erTi 
azo- 
tis daJangulobis xarisxi +4-ia, meoris +2, saSu-
alo daJangulobis xarisxi ki +3-is tolia. 
   NO-s molekulis aRnagoba, polingis Tanaxmad 
SeiZleba gamovsaxoT sqemiT: 

:N=O:
. ..

{ :N=O:
.. .

}
 

am sqemis Tanaxmad azotisa da Jangbadis atomebi 
erTmaneTTan bmulia ori kovalenturi da erTi 
sameleqtroniani τ (tau) bmiT. τ bma orjer ufro 
sustia, vidre kovalenturi bma. sameleqtroniani 
bma aniWebs NO-s reaqciaSi Sesvlis did unars, 
amitomac NO SeiZleba ganvixiloT rogorc Tavi- 
sufali radikali. 
   azotovani mJavas marilebze (nitritebze)  gan- 
zavebuli gogirdmJavas moqmedebiT gamoiyofa 
azotovani mJava. igi erTfuZiani, susti mJavaa, 
cnobilia Zlier ganzavebul wyalxsnarebSi. 
HNO2 aramtkice naerTia da advilad iSleba: 

2 HNO2 →  H2O + NO + NO2 
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   azotovani mJava Zlieri damJangavia, TviTon 
aRdgeba NO-mde, magram Zlieri damJangvelebis 
moqmedebiT  azotovani  mJava Tavad iJangeba azo- 
tis mJavad. 
  laboratoriul pirobebSi azotmJavas Rebulo- 
ben mis marilebze (nitratebze) koncentrirebuli 
gogirdmJavas  moqmedebiT.  azotmJava ufero siT- 
xea, haerze bolavs marilmJavasaviT. gacxelebiT 
advilad iSleba: 

4 HNO3 →  2 H2O + 4 NO2 + O2 
   azotmJava Zlieri damJangvelia.  igi bevr ara- 
liTons Jangavs Sesabamis mJavad. mag. gogirds 
gogirdmJavad, fosfors_ fosformJavad da sxva. 
azotmJava moqmedebs liTonTa umravlesobaze da 
xsnis maT. koncentrirebuli azotmJavas gavle- 
niT zogierTi liToni, magaliTad rkina, alumini 
da sxva pasiurdeba. azotmJavas marilebs nitra-
tebi ewodeba. mSralad gacxelebisas yvela nit- 
rati iSleba da gamoyofs Jangbads. am Tvisebis 
gamo nitratebi maRal temperaturaze energiuli 
damJangvelebi arian, maSin rodesac maT wyal- 
xsnarebs TiTqmis ara aqvs JangviTi Tvisebebi. 
 

samuSao #16. 

azotisa da amiakis miReba da Tvisebebi 

(cdebi CaatareT amwov karadaSi) 
cda #1. azotis miReba amoniumis nitritis 

daSliT 
   aiReT 250 ml-iani viurcis kolba, CaasxiT masSi 
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50 ml amoniumis qloridis najeri xsnari. kolba 
daamagreT Stativze  da moargeT sacobi, romel- 
Sic gatarebulia sawveTi Zabri. sawveT ZabrSi 
CaasxiT natriumis nitritis najeri xsnari. viur- 
cis kolbis qveS daafineT azbestis bade da mo-
amzadeT  spirtqura   gasacxeleblad.   viurcis  
kolbis gazgamyvani mili SeaerTeT tiSCenkos 
gamrecx SuSas, romelSic Casxmulia koncentri- 
rebuli natriumis tute. gamoyofili gazi Seag-  
roveT cilindrSi wylis gamoZevebis meTodiT. 
   daiwyeT kolbis gacxeleba. rodesac amoniumis 
qloridis xsnaris temperatura daaxloebiT 80-
90ºC-s miaRwevs, gacxeleba SeaneleT da sawveTi 
Zabridan kolbaSi wveT-wveTobiT umateT natriu- 
mis nitritis xsnari. warimarTeba reaqcia: 

NaNO2 + NH4Cl →  NaCl + NH4NO2 
NH4NO2 →  2 H2O + N2 

   xelsawyodan  haeris  gamoZevebis Semdeg, Seag- 
roveT gamoyofili gazi _ azoti cilindrSi. Tu 
azotian cilindrSi SeitanT anTebul Cxirs, igi 
maSinve Caqreba. 
          
   cda #2. amiakis miReba 
   faifuris rodinSi moaTavseT 20 g amoniumis     
qloridi da 30 g Camqrali kiri. faifuris Spate- 
liT kargad SeurieT. am dros ukve igrZnoba ami-
akis damaxasiaTebeli suni. narevi gadaitaneT vi- 
urcis kolbaSi, miumateT cotaodeni wyali da 
dauceT sacobi. kolba  azbestis  badeze moaTav- 
seT da daamagreT Stativis momWerSi. viurcis 
kolbis gazgamyvani  mili  SeaerTeT  gazsaSrob  
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cilindrTan, romelSic moTavsebulia kiris na- 
texebi. gazsaSrobi cilindri rezinis miliT ga- 
daabiT swori kuTxiT moxril grZel minis mils, 
romlis bolo SeitaneT gadmopirqvavebul mSral 
cilindrSi. gaaTbeT sareaqcio kolba frTxilad. 
daiwyeba amiakis gamoyofa: 

2 NH4Cl + Ca(OH)2 →  CaCl2 + 2 H2O + 2 NH3↑  
   gamoyofili  gazi Segrovdeba cilindrSi. ci- 
lindrs gadmoubrunebliv daaxureT minis firfi- 
ta da SeitaneT wylian kristalizatorSi. gaxsna 
awarmoeT qlorwyalbadis wyalSi gaxsnis analo- 
giurad. Tu cilindri kargad iyo savse amiakiT, 
maSin is TiTqmis sul gaivseba wyliT. amis Sem- 
deg cilindrs wyalSive daaxureT saxuravi da 
amoiReT wylidan.  SeamowmeT cilindrSi arsebu- 
li xsnari indikatoriT. daadastureT amoniumis 
tutis arseboba. 

cda #3. amiakis miReba misi koncentrirebuli 
xsnaridan 

   gamoiyeneT wina cdaSi gamoyenebuli xelsawyo. 

sareaqcio kolbaSi CaasxiT 31 -mde amiakis tutis 
koncentrirebuli xsnari. kolba gaacxeleT ise, 
rom xsnari ar aduRdes. gamoyofili amiaki Seag- 
roveT  da gamoiyeneT Semdegi cdebisaTvis. 
 
   cda #4. amoniumis marilis miReba 
   daasveleT  minis  wkiri  koncentrirebul ma- 
rilmJavaSi. meore  minis  wkiri_koncentrirebul 
amoniumis tuteSi. miuaxloeT wkirebi erTmaneTs. 
warmoiqmneba TeTri boli, romelic Sedgeba amo- 
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niumis qloridis uwvrilesi nawilakebisagan: 
NH3 + HCl →  NH4Cl 

 
  cda #5. amoniumis qloridis Termuli daSla 

   mSral sinjaraSi  CayareT  cotaodeni amoniu- 
mis qloridi. sinjara daxrilad  daamagreT Sta- 
tivze. gaaxureT spirtquris alze. igi iSleba da 
miiReba amiaki da qlorwyalbadi: 

NH4Cl →  NH3↑ + HCl↑  
   gamoyofili gazebidan amiaki, rogorc msubuqi 
gazi zeviT miemarTeba, xolo qlorwyalbadi, ro- 
gorc mZime gazi_qveviT.  Tu sinjaris pirTan ze- 
moT daikavebT wiTeli lakmusis qaRalds, is ga- 
lurjdeba, xolo Tu sinjaris pirs qveviT daika- 
vebT lakmusis lurj qaRalds, maSin igi gawiT-
ldeba. 
 
   cda #6. amoniumis ionis aRmoCena 
   amoniumis ionis aRmosaCenad unda daamatoT 
tutis xsnari. am dros gamoiyofa amoniumis tu- 
te, romelic aramdgradia da iSleba amiakad da 
wylad: 

NH4Cl + NaOH →  NaCl + NH4OH 
NH4OH →  NH3↑ + H2O 

   xsnaridan gamoyofili amiaki gamoicnoba Tavi- 
si damaxasiaTebeli TvisebebiT. 
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samuSao #17 

azotis Jangbadovani naerTebi 

(reaqciebi CaatareT amwov karadaSi) 
  cda #1. azotis(IV) oqsidis miReba da Tvisebebi 
   aawyeT azotis misaRebi xelsawyos msgavsad 
azotis(IV) oqsidis misaRebi xelsawyo. viurcis 
kolbaSi  moaTavseT  10-15 g  spilenZis  naWrebi.  
sawveT ZabrSi CaasxiT koncentrirebuli azotmJa- 
va. gamoyofili gazi unda SeagrovoT haeris ga- 
moZevebis meTodiT mSral sinjaraSi. daiwyeT re- 
aqcia. amisaTvis sawveTi Zabridan kolbaSi Caas- 
xiT koncentrirebuli azotmJava iseTi raodeno- 
biT, rom daifaros spilenZis naWrebi. kolba ga- 
aTbeT. mimdinareobs reaqcia: 

Cu + 4 HNO3 →  Cu(NO3)2 + 2 H2O + 2 NO2↑  
   Segrovili gazi NO2  amodis sinjaridan, ris 
gamoc igrZnoba damaxasiaTebeli arasasiamovno 
suni. azotis(IV) oqsidi gaxseniT wyalSi. am  
dros warmoiqmneba wyalSi kargad xsnadi azoti- 
sa da azotovani mJavebi: 

2 NO2 + H2O →  HNO3 + HNO2 
   azotovani mJava iSleba azotmJavasa da azo- 
tis(II) oqsidis warmoqmniT: 

3 HNO2 →  HNO3 + 2 NO + H2O 
   sabolood gveqneba: 

3 NO2 + H2O →  2 HNO3 + NO 
   mJavas warmoqmnis Sesamowmeblad cilindrSi 
CaasxiT lakmusis xsnari. igi gawiTldeba. 
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   cda #2. azotmJavas damJangveli Tvisebebi 
1. Tqvens  mier  miRebuli  azotmJava CaasxiT 

mSral sinjaraSi 2 ml-is raodenobiT, vertika- 
lurad daamagreT Stativis momWerSi da frTxi- 
lad gaacxeleT. azotmJavas aduRebis Semdeg sin- 
jaraSi SeitaneT mbJutavi xis Cxiri ise, rom es 
ukanaskneli ar Seexos mJavas. SeniSnavT, rom 
mbJutavi Cxiri ainTeba. anTebuli Cxiri CauSviT 
mduRare azotmJavaSi. igi aqac gaagrZelebs wvas. 
azotmJava gacxelebisas iSleba Semdegnairad: 

4 HNO3 →  2 H2O + 4 NO2 + O2 
2. aiReT ori sinjara, erT maTganSi CaasxiT 1- 

2 ml indigos ganzavebuli (gamTbari) xsnari, me-
oreSi _ imave raodenobis lakmusis xsnari. ori-
ve sinjaraSi CaasxiT ramdenime wveTi koncentri-
rebuli azotmJava da sinjara kargad SeanjRri-
eT. indigosa da lakmusis xsnarebi unda gaufe-
ruldes. azotmJava Jangavs aRebul nivTierebebs. 
daJangvis produqtebi ki uferulia. 
 E 3. aiReT Salisa da bambis qsovilis patara    
naWrebi. TiToeul maTgans minis CxiriT daawve- 
TeT koncentrirebuli azotmJava. qsovilebze    
dasvelebuli adgilebi swrafad gayviTldeba, 
xolo Semdeg daiSleba (amoiWmeba dawvis gamo). 

4. aiReT patara  qimiuri  Wiqa.  CaasxiT  masSi 
koncentrirebuli  azotmJava.  CaagdeT  masSi 1-2 
liTonuri TuTiis marcvali. daiwyeba energiuli  
reaqcia. gamoiyofa mura-wiTeli feris gazi NO2: 

Zn + 4 HNO3 →  Zn(NO3)2 + 2 H2O + 2 NO2↑  
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   cda #3. nitratebis daSla gaxurebiT 
   didi zomis mSral sinjaraSi  CayareT kaliu- 
mis nitratis kristalebi da daamagreT Stativis 
momWerSi. sinjara  gaacxeleT  spirtquris alze. 
kaliumis nitrati gacxelebisas jer gadneba,Sem-   
deg daiSleba: 

2 KNO3 →  2 KNO2 + O2 
   rodesac gamdnari kaliumis nitratidan gazis 
buStulebis gamoyofas SeniSnavT, maSin sinjara- 
Si  pincetis  saSualebiT  CaagdeT  gaRvivebuli  
naxSiris patara natexi. naxSiri daiwyebs energi- 
ul wvas, xtis sinjaraSi da tkacunobs. aseve Se- 
iZleba movaxdinoT gogirdis wvac. gogirdis wvi- 
sas gamoiyofa didi raodenobiT siTbo, ramac Se- 
iZleba gaadnos sinjara.   
 
   cda #4. Savi denTis damzadeba 
   awoneT kargad gafxvierebuli 8 g kaliumis 
nitrati, 1 g naxSiri da 1 g gogirdis fxvnili. 
samive nivTiereba gadaitaneT qaRaldis furcel- 
ze da kargad aurieT. miRebuli narevi aris e.w. 
Savi denTi. narevi moaTavseT azbestirebul bade- 
ze grovad da dadeT amwov karadaSi. narevs See- 
xeT grZeli, anTebuli xis CxiriT. narevi ainTeba 
da iwvis sqeli TeTri bolis gamoyofiT. denTis 
wvis Sedegad warmoiqmneba kaliumis sulfidi, 
naxSirbadis(IV) oqsidi da azoti: 

2 KNO3 + 3 C + S →  K2S + 3 CO2 + N2 
 

cda #5. azotovani mJavas miReba da daSla 
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   sinjaraSi CaasxiT 5-6 ml kaliumis an natriu- 
mis nitritis koncentrirebuli xsnari da kargad 
gaacieT.  gaciebul  xsnars  miumateT  ramdenime  
wveTi ganzavebuli gogirdmJava. xsnari SeiRebeba 
cisfrad, xolo xsnaris zemoT gaCndeba NO2 _mu-
ra-wiTeli feris gazi. nitritsa da gogirdmJavas 
Soris xdeba urTierTqmedeba,ris Sedegad warmo-  
iqmneba azotovani mJava, romelic swrafad iSle- 
ba wylad da azotovani mJavas anhidridad: 

2 KNO2 + H2SO4 →  K2SO4 + 2 HNO2 
2 HNO2 →  N2O3 + H2O 

   N2O3 lurji ferisaa, misi wyalxsnari ki cis- 
feria, amitom miiRo xsnarma cota xniT cisferi. 
N2O3 Cveulebriv temperaturaze swrafad iSleba 
azotis(II) da (IV) oqsidebad: 

N2O3 →  NO2 + NO 
 

   cda #6. azotovani mJavas damJangveli Tviseba 
   sinjaraSi  CaasxiT  5 ml  kaliumis  iodidis 
ganzavebuli xsnari da SeamJaveT ganzavebuli 
gogirdmJavas ramdenime wveTiT. amis Semdeg miRe- 
bul xsnars miumateT kaliumis nitritis  xsnari. 
xsnari fers icvlis Tavisufali iodis gamoyo- 
fis gamo. kaliumis iodidze da kaliumis nit-
ritze gogirdmJavas moqmedebiT gamoiyofa HI da    
HNO2. am ukanasknelTa urTierTqmedebiT gamoiyo- 
fa Tavisufali iodi: 

2 KI + H2SO4 →  K2SO4 + 2 HI 
2 KNO2 + H2SO4 →  K2SO4 + 2 HNO2 
2 HJ + 2 HNO2 →  2 H2O + I2 + 2 NO↑  
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   Tavisufali iodis arseboba SegiZliaT daa-
dasturoT saxamebliT. 
 
  cda #7. azotovani mJavas aRmdgeneli Tviseba 

   sinjaraSi CaasxiT 5 ml kaliumis permangana- 
tis ganzavebuli xsnari da SeamJaveT ganzavebu- 
li gogirdmJavas ramdenime wveTiT. miumateT  mi- 
Rebul xsnars Zlier ganzavebuli kaliumis nit-
ritis KNO2-is ganzavebuli xsnari. igi xsnarSi 
damxvedri gogirdmJavas moqmedebiT gadaiqceva 
azotovan mJavad da aRadgens manganums permanga- 
natidan. amis gamo xsnari gauferuldeba: 

2 KMnO4 + 5 HNO2 + 3 H2SO4 →  2 MnSO4 + 5 HNO3 + 
+ K2SO4 + 3 H2O 

 
 
 

Tavi meTeqvsmete 

fosfori, dariSxani, stibiumi, bismuti 

   fosfori, dariSxani, stibiumi da bismuti war- 
moadgenen me-5 jgufis elementebs. fosfori ram- 
denime alotropiul saxecvlilebas warmoqmnis, 
maTgan yvelaze mniSvnelovania TeTri da wiTeli 
modifikaciebi. TeTri fosfori warmoadgens 
myar, kristalur nivTierebas. igi cviliviT rbi- 
lia, naxevradgamWvirvale da damaxasiaTebeli 
suni aqvs. dneba 44ºC-ze, Zlieri sawamlavia, 
wyalSi mcired ixsneba, kargad ixsneba Txevad 
amiakSi, gogirdnaxSirbadSi da sxva. TeTri fos-
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fori metad reaqciisunariania.  50ºC-mde  gaTbo-
bisas  is TavisiT inTeba; daniT gaWris dros xa-
xuniTac advilad aaldeba, amitom mas Wrian ara 
haerze, aramed wylis qveS. amave mizezis gamo, 
mas inaxaven wyalSi. 
   wiTeli fosfori warmoadgens mowiTalo-iis- 
fer fxvnils. igi gacxelebiT orTqlad iqceva. 
is bevrad ufro naklebreaqciisunariania, vidre 
TeTri fosfori, magram masaviT tuteSi ixsneba.  
haerze advilad ar iJangeba da amitom ar ana-
Tebs, gansxvavebiT TeTri fosforisagan. wiTeli 
fosfori wyalsa da gogirdnaxSirbadSi ar 
ixsneba da ar aris sawamlavi. 
   fosforis mesame saxesxvaobas _ Sav fosfors 
axasiaTebs liTonuri bzinva, siTbo da eleqtro- 
gamtaria. 
   uhaerod gaxurebisas wiTeli da Savi fosfo- 
ri qroldeba. gacivebisas misi orTqlidan TeTri 
fosfori miiReba. TeTri fosforis wiTelSi ga- 
dasvla da saerTod fosforis alotropiuli sa- 
xesxvaobebis urTierTgardaqmna Seqcevadi proce- 
sia. 
  fosfori qimiurad bevrad ufro aqtiuria, vid- 
re azoti. is advilad uerTdeba Jangbads, halo-
genebs, gogirds da sxvebs. fosfori uSualod 
uerTdeba bevr liTons da warmoqmnis naerTebs, 
romelTac ewodeba fosfidebi. fosfori wyal-
bads uSualod ar uerTdeba. misi wyalbadnaerTi 
SeiZleba miRebuli iqnes fosfidebze wylis 
moqmedebiT. BO          
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   fosfori wyalbadTan warmoqmnis ramdenime na- 
erTs: PH3, P2H4, P12H6. amaTgan pirveli gazia, 
meore _Txevadi, mesame_myari nivTiereba. PH3 
ufero, niv- 
ris sunis mqone Zlieri sawamlavi gazia. igi ami-
akis msgavsad uerTdeba halogenwyalbadmJavebs 
da warmoqmnis fosfoniumis marilebs. 
   fosforis JangbadnaerTebidan yvelaze mniS-
vnelovania fosforis anhidridi P2O5  da fosfo- 
rovani anhidridi P2O3. 
   fosforis(V) oqsidi P2O5 warmoiqmneba fosfo- 
ris wvis dros haerSi an JangbadSi. igi TeTri, 
Tovlisebri nivTierebaa, romelic xarbad ier- 
Tebs wyals da warmoqmnis sxvadasxva Sedgenilo- 
bis mJavas: erTfuZian metafosforis mJavas HPO3, 
samfuZian fosforis mJavas H3PO4, oTxfuZian pi- 
rofosforis mJavas H4P2O7.  
   fosforis mJavebidan yvelaze meti mniSvneloba 
aqvs orTofosformJavas. igi saSualo siZlieris 
mJavaa. mis marilebs fosfatebi ewodeba. rogorc 
mravalfuZiani mJava, igi warmoqmnis or wyeba ma- 
rilebs_normalursa da mJaves. normaluria maga- 
liTad Na3PO4, Ca3(PO4)2. maT kidev mesameul fos-
fatebs uwodeben. mJave marilebs _ NaH2PO4, 
Ca(H2PO4)2 pirvelad fosfatebs uwodeben, xolo 
Na2HPO4, CaHPO4_ki meoreul fosfatebs. 
   fosforis(III) oqsidi P2O3 TeTri kristaluri 
nivTierebaa. igi wyalTan urTierTqmedebiT war- 
moqmnis orfuZian mJavas H3PO3-s. 
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   fosforis halogennaerTebidan mniSvnelovania 
PCl3, PCl5, PBr3, PI3. es naerTebi advilad ganicdian 
hidrolizs da warmoqmnian fosforovan mJavasa  
da  Sesabamis  halogenwyalbadmJavebs,  amitom am  
naerTebs halogenanhidridebs uwodeben. 
   dariSxani, stibiumi da bismuti Tavisufal 
mdgomareobaSi garegnulad mogvagonebs liTo- 
nebs, atareben siTbosa da eleqtrodens, magram 
ar iWedebian. isini gacxelebiT uerTdebian halo- 
genebs, gogirdsa da Jangbads. wyalbadTan war-
moqmnian aramdgrad naerTebs. dariSxanis yvela 
naerTi sawamlavia. 
   dariSxani, stibiumi da bismuti amJRavneben   
sam da xuT valentobas. maTi Sesabamisi oqsidebi 
da hidroqsidebia:   
   As2O3_dariSxanis(III) oqsidi, dariSxanovani     

anhidridi. Seesabameba dariSxanovani 
mJava H3AsO3, romelic amfoterulia. 
xsnarSi arsebobs As(OH)3-is saxiT. mis 
marilebs  arsenitebi  ewodeba.   isini 

          kargi aRmdgenelebi arian. 
   Sb2O3_stibiumis(III) oqsidi. Seesabameba stibi- 

umis hidroqsidi Sb(OH)3,romelic amfo-  
teruli TvisebebiT xasiaTdeba, magram 
fuZe Tvisebebs ufro metad avlens, 
vidre As(OH)3. 

Bi2O3_bismutis(III) oqsidi. Seesabameba hidroq-  
sidi Bi(OH)3, romelic mTlianad fuZe 
Tvisebebs amJRavnebs. 
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As2O5_dariSxanis(V) oqsidi, Seesabameba da- 
riSxanmJava H3AsO4. mis marilebs arse- 
natebi ewodeba. isini amJRavneben Jan- 
gviT Tvisebebs. 

Sb2O5_stibiumis(V) oqsidi, warmoadgens ucno-  
bi stibiummJavas H3SbO4-is anhidrids. 

   dariSxanisa da stibiumis sulfidebi, gansxva-   
vebiT bismutis sulfidisa, ixsnebian amoniumis 
an tute liTonTa sulfidebSi,ris Sedegad war-   

 moiqmneba sulfomarilebi. sulfomarilTa Sesa- 
bamisi mJavebi Tavisufal mdgomareobaSi ar ar- 
sebobs. isini gamoyofisTanave iSleba gogird- 
wyalbadad da Sesabamis sulfidebad. 
 
 
 
 
 
 

samuSao #18 

fosfori 

   cda #1. PO −
3  da PO −3

4 -ionebis aRmoCena 
   sinjaraSi CaasxiT mcire raodenobiT natriu- 
mis metafosfatis xsnari. miumateT ramdenime wve- 
Ti vercxlis nitratis xsnari. warmoiqmneba ver- 
cxlis metafosfatis TeTri naleqi: 

NaPO3 + AgNO3 →  AgPO3↓ + NaNO3 
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   miRebuli naleqi AgPO3 ixsneba azotmJavaSi. ase- 
ve miumateT meore sinjaraSi natriumis hidro- 
fosfatis xsnars ramdenime wveTi vercxlis nit- 
rati. warmoiqmneba vercxlis fosfatis yviTeli 
naleqi: 

2 Na2HPO4 + 3 AgNO3 →  Ag3PO4↓ + 3 NaNO3 + 
NaH2PO4 
   miRebuli naleqic ixsneba azotmJavaSi. Sead- 
gineT reaqciis gantoleba.  
 

cda #2. PO −3
4 -ionis aRmoCena magnezialuri 

xsnariTPO 
   sinjaraSi CaasxiT magniumis qloridis 1-2 ml 
xsnari. miumateT mas koncentrirebuli amoniumis 
tute iseTi raodenobiT, rom daileqos magniumi 
Mg(OH)2–is saxiT. Semdeg naleqs daumateT amoni- 
umis qloridis koncentrirebuli xsnari naleqis 
mTlian gaxsnamde. miiReba e.w. magnezialuri xsna- 
ri. Tu Tqvens mier damzadebul xsnars dauma- 
tebT natriumis hidrofosfatis xsnars, gamoiyo- 
fa TeTri feris kristaluri naleqi: 

MgCl2+NH4OH+Na2HPO4 → NH4MgPO4↓ +2NaCl+H2O  

A 
   amrigad, wyalSi uxsnadi TeTri feris naleqis 

NH4MgPO4-is warmoqmna damaxasiaTebelia PO −3
4 -io- 

nisaTvis. 
 
cda #3. fosforis anhidridis miReba da Tvise- 

bebi 
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   amwov karadaSi dadgiT faifuris jami. masze 
moaTavseT 0,5 g wiTeli fosfori. jams daaxureT         
didi zomis minis mSrali Zabri, romlis bolos 
CamoacviT mSrali sinjara. Zabris pirsa da fai- 
furis jams Soris moaTavseT asanTis Reri, raTa 
haers Tavisuflad SeeZlos Zabris SigniT Ses- 
vla. amis Semdeg aanTeT fosfori jamSi ise, rom 
ar daarRvioT pirvandeli mdgomareoba. fosfori 
Zabris qveS ganagrZobs wvas. gamoyofili fosfo- 
ris anhidridi TeTri kristaluri masis saxiT 
daileqeba Zabris civ kedlebze. fosforis mTli- 
anad dawvis Semdeg Zabri sinjariTurT gadmoab- 
runeT da CadgiT sadgamSi. Zabri datoveT aseT 
mdgomareobaSi. cota xnis Semdeg fosforis an- 
hidridi ganiTxeva haeridan tenis STanTqmis ga- 
mo. Zabris kedlebze ganTxeuli fosforis anhid- 
ridi CarecxeT mcire raodenoba wyliT Zabris 
qvemoT mdgar sinjaraSi. Cveulebriv pirobebSi 
fosforis anhidridisa da wylis urTierTqmede- 
biT warmoiqmneba metafosforis mJava: 

P2O5 + H2O →  2 HPO3 
   mJavas arsebobaSi darwmundebiT lakmusis 
xsnariT; xolo metafosformJavas arsebobaSi  ki 

darwmundebiT, Tu aRmoaCenT PO −
3 -ions vercxlis 

nitratis damatebiT. sinjara kargad SeanRrieT 
da pipetis daxmarebiT sinjaris kedlebze Cayo- 
lebiT miumateT ganzavebuli amoniumis tutis 
xsnari (mJavas gasaneitraleblad). amoniumis tu- 
tesa da sinjaraSi arsebuli xsnaris Sexebis ad- 
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gilas warmoiqmneba AgPO3-is TeTri rgoli, rac 

xsnarSi PO −
3 -ionis arsebobis maCvenebelia. 

   metafosformJavas xsnaris nawili CaasxiT pa- 
tara qimiur WiqaSi; miumateT mas 40-50 ml wyali 
da 1-2 ml koncentrirebuli azotmJava(HPO3-is mi-
er wylis SeerTebis daCqarebis mizniT)  da xsna- 
ri aduReT 25-30 wuTis ganmavlobaSi. Tu xsnaris  
moculoba Zalian Semcirda, daamateT saWiroebis 
mixedviT gamoxdili wyali. metafosformJava 
gardaiqmneba orTofosformJavad: 

HPO3 + H2O →  H3PO4 
   gacivebis Semdeg xsnaris nawili gadaasxiT 
sinjaraSi, miumateT vercxlis nitratis xsnari 
da SeanjRrieT. Semdeg miRebul xsnars wina cda- 
Si aRwerili wesiT miumateT ganzavebuli amoniu- 
mis tute, sanam vercxlis fosfatis Ag3PO4 yviTe- 
li feris rgoli warmoiqmnebodes, rac PO −3

4 -io- 
nis arsebobis maCvenebelia. PO −3

4 -ionis arseboba 
SeamowmeT magnezialuri xsnariTac. 
  
   cda #4. kalciumis fosfatis miReba 
   sinjaraSi moaTavseT ganzavebuli fosformJa- 
vas xsnari da wveT-wveTobiT umateT kalciumis 
tutis gamWvirvale xsnari, sanam naleqis warmoq- 
mna ar Sewydeba: 

2 H3PO4 + 3 Ca(OH)2 →  Ca3(PO4)2 + 6 H2O 
 

   cda #5. AsO −3
3 - da AsO −3

4 -ionebis aRmoCena 
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   sinjaraSi CaasxiT 1-2 ml natriumis arsenitis 
xsnari da miumateT vercxlis nitratis xsnari. 
warmoiqmneba vercxlis arsenitis yviTeli feris 
naleqi: 

Na3AsO3 + 3 AgNO3 →  Ag3AsO3 + 3 NaNO3 
   miRebuli naleqi azotmJavaSi ixsneba. dawereT 
reaqciis toloba. 
   sinjaraSi CaasxiT natriumis arsenatis 
Na3AsO4-is xsnari da miumateT mas vercxlis nit- 
ratis xsnari. gamoiyofa vercxlis arsenatis So- 
koladisferi naleqi: 

Na3AsO4 + 3 AgNO3 →  Ag3AsO4↓ + 3 NaNO3 
   SeamowmeT miRebuli naleqis xsnadoba azot- 

mJavaSi. amrigad AsO −3
3 - da AsO −3

4 -ionebis aRmoCena 

SeiZleba vercxlis nitratiT. 
 
   cda #6. dariSxanovani mJavas miReba 
   sinjaraSi moaTavseT 0,2 g dariSxanovani an- 
hidridi, miumateT mas 5-6 ml wyali. sinjara kar- 
gad SeanjRrieT. daikaveT xis saWerelaTi da 5-6 
wuTis ganmavlobaSi acxeleT. wylisa da  dariS- 
xanovani anhidridis urTierTqmedebiT warmoiq-
mneba dariSxanovani mJava: 

As2O3 + 3 H2O →  2 H3AsO3 
   mJavas arsebobaSi darwmundiT indikatoriT. 
gadaitaneT sinjaraSi xsnaris nawili, daumateT 
jer 1-2 wveTi amoniumis tutis xsnari, Semdeg ki 
vercxlis nitrati. yviTeli feris naleqis war- 

moqmna xsnarSi AsO −3
3 -ionebis arsebobis maCvenebe-. 

lia. 
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   cda #7. As2O3-is amfoteruli Tvisebebi 
   As2O3-is amfoterobis dasamtkiceblad misi 
mcire raodenoba gaxseniT koncentrirebul ma- 
rilmJavaSi gacxelebiT: 

As2O3 + 6 HCl →  2 AsCl3 + 3 H2O 
aseve mcire raodenoba gaxseniT koncentrirebu-
li natriumis tutis xsnarSi gacxelebiT. As2O3 
am SemTxvevaSic gaixsneba: 

As2O3 + 6 NaOH →  2 Na3AsO3 + 3 H2O 
imis dasamtkiceblad, rom namdvilad arseniti 
miiReba, SeamJaveT azotmJaviT da daamateT verc- 
xlis nitratis xsnari. warmoiqmneba yviTeli fe- 
ris naleqi, rac arsenit-ionis arsebobis maCvene- 
belia. 
 
   cda #8. arsenitis aRdgeniTi Tviseba 
   sinjaraSi iodis ganzavebul xsnars miumateT 
natriumis arsenitis xsnari. SeamCnevT, rom iodis 
xsnari gauferuldeba. mimdinareobs reaqcia: 

Na3AsO3 + I2 + H2O →  Na3AsO4 + 2 HI 
   SeamowmeT miRebul xsnarSi AsO −3

4 -ionis arse- 
boba. 
 
cda #9. dariSxanis sulfidebisa da sulfomari- 

lebis miReba   
   sinjaraSi CaasxiT 4-5 ml natriumis arsenitis 
xsnari, SeamJaveT ganzavebuli marilmJaviT da mi- 
umateT mas axladdamzadebuli gogirdwyalbadia- 
ni wyali. warmoiqmneba samvalentovani dariSxa- 
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nis sulfidis yviTeli feris naleqi. As2S3 
warmo- iqmneba Semdegnairad: 

Na3AsO3 + 3 HCl →  H3AsO3 + 3 NaCl 
         H3AsO3     amfoteruli hidroqsidia da xsnarSi 

warmoqmnis rogorc AsO −3
3 -, ise As3+-ionebs: 

3 H+ + AsO −3
3  ↔  As(OH)3 ↔  As3+ + 3 OH- 

   xsnarSi arsebuli As3+-ionebi uerTdeba S2--io- 
nebs da warmoqmnis As2S3-s: 

2 As(OH)3 + 3 H2S →  As2S3 + 6 H2O 
sinjara kargad SeanRrieT da naleqi gaanawileT 
or sinjaraSi. rodesac naleqebi dawdeba, gada-
wureT gamWvirvale siTxe. erT sinjaras miumateT 
koncentrirebuli marilmJava. naleqi ar gaixsne- 
ba. meore sinjaras miumateT amoniumis sulfidis 
xsnari. naleqi gaixsneba imis gamo, rom warmoiq- 
mneba wyalSi kargad xsnadi sulfodariSxanovan- 
mJavas amoniumis marili: 

As2S3 + 3(NH4)2S →  2(NH4)3AsS3 
   miRebul sulfoarsenits miumateT ganzavebu- 
li marilmJava. warmoiqmneba yviTeli feris na-
leqi. es aixsneba ase: 

(NH4)3AsS3 + 3 HCl →  H3AsS3 + 3 NH4Cl 
   H3AsS3 aramtkice naerTia da daiSleba warmoqm- 
nisTanave: 

2 H3AsS3 →  As2S3↓ + 3 H2S 
 

cda #10. stibiumis(III) hidroqsidis Sb(OH)3-is 
miReba da Tvisebebi 
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   sinjaraSi stibiumis(III) qloridis xsnars mi- 
umateT wveT-wveTobiT natriumis tutis xsnari 
TeTri feris naleqis miRebamde. reaqcia warimar- 
Teba ase: 

SbCl3 + 3 NaOH →  Sb(OH)3↓ + 3 NaCl 
   miRebuli naleqi gaanawileT or sinjaraSi. 
erTs daumateT marilmJava, meores_natriumis tu- 
tis xsnari. orive SemTxvevaSi gaixsneba naleqebi. 
dawereT reaqciaTa gantolebebi. gamoitaneT das- 
kvna Sb(OH)3-is Tvisebebis Sesaxeb.  
 
  cda #11. stibiumis(III) qloridis hidrolizi 

   sinjaraSi CaasxiT stibiumis(III) qloridis 
xsnari. wveT-wveTobiT umateT mas wyali manam,sa-  
nam TeTri feris naleqi warmoiqmnebodes. mimdi- 
nareobs aseTi reaqcia: 

SbCl3 + H2O ↔  SbOCl↓ + 2 HCl 
   stibiumis qloroqsidi SbOCl wyalSi uxsnadi 
TeTri naleqia. igi ixsneba mJavebSi. magaliTad, 
koncentrirebul marilmJavaSi. Tu miRebul ufe- 
rul xsnars miumatebT wyals, TeTri naleqi 
kvlav warmoiqmneba. 
 
 
 
 

cda #12. bismutis(III) hidroqsidis miReba da 
Tvisebebi 

   sinjaraSi CaasxiT bismutis(III) nitratis xsna-  
ri 4-5 ml-is raodenobiT. miumateT mas natriumis 
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tutis xsnari. daileqeba TeTri feris bismutis 
(III)  hidroqsidi: 

Bi(NO3)3 + 3 NaOH →  Bi(OH)3↓ + 3 NaNO3 
   miRebuli naleqi gaanawileT or sinjaraSi. 
erTs miumateT ganzavebuli azotmJava, meores ki 
_natriumis tutis koncentrirebuli xsnari. bis- 
mutis(III) hidroqsidi gaixsneba mJavaSi, xolo tu- 
teSi ara. Bi(OH)3 ar aris amfoteruli hidroqsi- 
di.    
 

cda #13. bismutis(III) nitratis hidrolizi 
   sinjaraSi CaasxiT bismutis(III) nitratis xsna- 
ri 3-5 ml-is raodenobiT. miumateT mas wyali. 
warmoiqmneba TeTri feris naleqi_bismutis fuZe 
marili: 

Bi(NO3)3 + 2 H2O ↔  Bi(OH)2NO3 + 2 HNO3 
   bismutis fuZe marili ixsneba azotmJavaSi. miu-
mateT mas HNO3 da daukvirdiT naleqis gaxsnas.  
 
  cda #14. bismutis(III) sulfidis miReba 
  bismutis(III) nitratis xsnars miumateT gogird- 
wyalbadiani wyali. miiReba bismutis(III) sulfi- 
dis muqi yavisferi naleqi: 

2 Bi(NO3)3 + 3 H2S →  Bi2S3 + 6 HNO3 
   naleqi gaanawileT or sinjaraSi. erTs miuma- 
teT amoniumis sulfidi da sinjara SeanjRrieT. 
naleqi ar gaixsneba. am TvisebiT Bi2S3 gansxvavde- 
ba As2S3-isa da Sb2S3-sagan. meore sinjaraSi arse- 
bul naleqs miumateT koncentrirebuli maril-
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mJava. naleqi gaixsneba. dawereT reaqciis tolo-
ba. 
 
  cda #15. bismutis kompleqsuri marilis miReba 
  sinjaraSi bismutis(III) nitratis xsnars dauma- 
teT wveT-wveTobiT kaliumis iodidis xsnari bis-  
mutis iodidis mura-yavisferi naleqis warmoqmna-  
mde: 

Bi(NO3)3 + 3 KI →  BiI3 + 3 KNO3 
   sinjaridan xsnari gadawureT da darCenil na- 
leqs Warbad daumateT kaliumis iodidis xsnari. 
bismutis(III) iodidi gaixsneba wyalSi xsnadi kom- 
pleqsuri marilis K[BiI4] warmoqmnis gamo: 

BiI3 + KI →  K[BiI4]      LY  

   wylis did raodenobasTan moqmedebiT K[BiI4] 
iSleba gamosaval produqtebad: 

K[BiI4] →  KI + BiI3 
 

   cda #16. mSrali reaqcia bismutze 
   mSral sinjaraSi CayareT mcire raodenoba 
BiCl3-is da KI-is kristaluri narevi. gaaTbeT. 
warmoiqmneba Savi BiI3. xolo KI-is siWarbis Sem-
xvevaSi ki_narinjisfer-wiTeli feris kristale-
bi K[BiI4] : 

BiCl3 + 3 KJ →  BiI3 + 3 KCl 
BiI3 + KI →  K[BiI4]  

 
   cda #17. bismutatis miReba 
   sinjaraSi bismutis(III) nitratis xsnars miuma- 
teT natriumis tutis xsnari da 1-2 wuTi aduReT. 
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miRebuli naleqi dawdobis Semdeg gadawureT, mi-
umateT 2-3 ml natriumis tutis koncentrirebu-
li xsnari da Semdeg 2-3 ml wyalbadis peroqsi- 
di. miRebuli narevi aduReT ramdenime wuTis gan- 
mavlobaSi. naleqi muq-yviTel fers miiRebs, rac 
natriumis bismutatis warmoqmnis maCvenebelia:     

Bi(NO3)3 + 3 NaOH →  Bi(OH)3↓ + 3 NaNO3 
BBi(OH)3 →  BiO(OH) + H2O 

BiO(OH) + H2O2 + NaOH →  NaBiO3↓ + 2 H2O 
   natriumis bismutati kargi damJangvelia. amaSi 
dasarwmuneblad moiqeciT ase:sinjaridan gadawu- 
reT xsnari, darCenil naleqs ki miumateT 1-2 wve- 
Ti manganumis(II) sulfatis ganzavebuli xsnari, 
Semdeg ki 5-6 ml ganzavebuli gogirdmJava da 
kargad aurieT. xsnari miiRebs manganumis mJavas 
damaxasiaTebel fers (Jolosfers), rac Mn2+-io- 

nebis daJangvas gviCvenebs MnO −
4 -ionebad. Seadgi- 

neT reaqciis gantoleba.      N    Y 
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Tavi meCvidmete 

naxSirbadi da siliciumi 

warmodgena koloidur xsnarebze 

   naxSirbadi da siliciumi perioduli sistemis 
meoTxe jgufis mTavari qvejgufis elementebia. 
   naxSirbadi tipuri araliTonia. igi warmoqm-
nis sam alotropiul saxecvlilebas_grafits, 
almassa da karbins. Tavisufal mdgomareobaSi 
naxSirbadi gvxvdeba agreTve xis naxSiris saxiT, 
romelsac aqvs wvrilkristaluri struqtura. 
xis naxSiris zogierT saxes axasiaTebs gazebis, 
orTqlisa da gaxsnili nivTierebis adsorbciis 
unari. es Tviseba gansakuTrebiT gaaqtivebul 
naxSirs axasiaTebs. 
   naxSirbadis saxeobebs Soris yvelaze reaqcii- 
sunariania amorfuli naxSiri. gacxelebisas misi 
aqtivoba matulobs. igi am dros uerTdeba ara- 
marto Tavisufal Jangbads, aramed naerTebSi 
myofsac ki. amitom naxSiri karg aRmdgenels war- 
moadgens. maRal temperaturaze naxSirbadi uerT- 
deba wyalbads, gogirdsa da liTonebs. liToneb- 
Tan naxSirbadis naerTebs ewodeba karbidebi. 
   naxSirbadi wyalbadTan uamrav naerTs warmoq- 
mnis. amaTgan najeri naxSirwyalbadebis umarti- 
ves warmomadgenels_meTans laboratoriaSi Rebu- 
loben uwylo natriumis acetatis da mwvave nat- 
ris narevis gacxelebiT. ujeri naxSirwyalbade- 
bis warmomadgenlebia eTeni (eTileni) da eTini 
(acetileni). 
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   eTileni miiReba eTilis spirtisagan wylis 
elementebis warTmeviT, xolo acetileni_kalci-
umis karbidze wylis moqmedebiT. Tu meTani Cveu- 
lebriv pirobebSi qimiurad inertuli nivTiere- 
baa, eTileni da miTumetes acetileni ufro reaq- 
ciisunarianni arian. axasiaTebT mierTebis, daJan- 
gvis reaqciebi. samive nivTiereba_meTani, eTileni 
da acetileni airovania da axasiaTebT wva. iwvi- 
an gansxvavebuli aliT, radgan isini naxSirbads 
sxvadasxva procentuli SemcvelobiT Seicaven:me- 
Tani iwvis ufero aliT, eTileni_mnaTi, xolo 
acetileni mWvartliani aliT iwvis. 
   naxSirbadi JangbadTan warmoqmnis ZiriTadad 
or oqsids: monooqsids da dioqsids. naxSirbadis 
(IV) oqsidi CO2 laboratoriaSi miiReba marmari- 
loze marilmJavas moqmedebiT. igi haerze mZime 
gazia, ar iwvis da arc wvas uwyobs xels, magram 
zogierTi tutemiwaTa liToni da fosfori  ga- 
nagrZobs wvas CO2-is areSi. CO2 wyalSi kargad 
xsnadi gazia. misi molekulebi nawilobriv ur-
TierTqmedeben wylis molekulebTan da warmoqm-
nian naxSirmJavas, romelic mxolod wyalxsnarSi 
arsebobs. naxSirmJava susti orfuZiani mJavaa. 

xsnarSi igi umTavresad H+ da HCO −
3  ionebad iS-

leba da umniSvnelo raodenobiT warmoqmnis 

CO −2
3 -ionebs: 

CO2 + H2O ↔  H2CO3 ↔  H++ HCO −
3  ↔  2 H++ CO −2

3  
   naxSirmJava ori rigis marils iZleva. saSua- 
lo marilebs karbonatebi ewodebaT, mJave mari- 
lebs ki_hidrokarbonatebi. natriumis, kaliumisa 
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da amoniumis karbonatebi da TiTqmis yvela hid- 
rokarbonati wyalSi xsnadia, xolo danarCen li- 
TonTa karbonatebi uxsnadia. naxSirmJavas yvela 
marili iSleba mJavebis moqmedebiT da gamoyofs 
naxSirbadis(IV) oqsids. gaxurebis mimarT mdgra- 
dia tute liTonTa karbonatebi, danarCen liTon- 
Ta karbonatebi gaxurebiT iSlebian liTonis oq- 
sidad da naxSirbadis(IV) oqsidad.  
   naxSirbadis(II) oqsidi CO laboratoriaSi Se- 
iZleba miRebul iqnas mJaunmJavas an WianWvelmJa- 
vasagan wylis elementebis warTmeviT,rasac Cveu-  
lebrivad koncentrirebuli gogirdmJavas saSua- 
lebiT axorcieleben. amitom SeiZleba vilapara- 
koT imaze, rom CO_naxSirbadis(II) oqsidi,ise ro- 
gorc CO2_naxSirbadis(IV) oqsidi marilwarmomqm- 
neli oqsidia. CO-s Sesabamisi mJava WianWvelmJa- 
vaa_HCOOH. 
   CO_haerze odnav msubuqi, ufero, usuno, Zlier 
sawamlavi gazia. wyalSi mcired ixsneba. haerze 
iwvis cisferi aliT. igi kargi aRmdgenelia. 
   siliciumi naxSirbadis analogia. es elementi 
Jangbadis Semdeg dedamiwaze yvelaze metad aris 
gavrcelebuli. siliciumi bunebaSi Tavisufali 
saxiT arasodes ar gvxvdeba. misi naerTebi SeiZ- 
leba ganvixiloT rogorc siliciumis(IV) oqsi- 
dis SiO2-is nawarmebi. SiO2 bunebaSi gvxvdeba kvar- 
cis, mTis brolis, kvarcis qviSis saxiT, agreTve 
siliciummJavas marilebis _ silikatebis saxiT. 
yvelaze gavrcelebuli aluminsilikatebia mind-
vris Spatebi, qarsebi, kaolini da sxva. 
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   siliciumi SeiZleba miviRoT magniumis, ro- 
gorc aRmdgenelis, moqmedebiT TeTr wminda qvi- 
Saze, romelic Tavisi SedgenilobiT TiTqmis 
sufTa SiO2_siliciumis(IV) oqsids warmoadgens: 

SiO2 + 2 Mg →  2 MgO + Si 
   am reaqciiT miiReba amorfuli siliciumi muqi 
mura feris fxvnilis saxiT. qimiurad siliciumi  
naklebad aqtiuria. Cveulebriv temperaturaze 
igi uSualod uerTdeba mxolod ftors. danarCen 
elementebs igi uerTdeba gacxelebiT. siliciumi 
uerTdeba zogierT liTons da warmoqmnis sili- 
cidebs. magaliTad, magniumis silicidi Mg2Si. 
mag- niumis silicidze marilmJavas moqmedebiT 
warmo- iqmneba siliciumis 
wyalbadnaerTi_silanebi. 
   SiH4_siliciumwyalbadi silanebis yvelaze 
umartivesi warmomadgenelia. silanebis saerTo 
formulaa SinH2n+2.naerTebis es klasi najeri nax-  
Sirwyalbadebis mwkrivis analogiuria. silanebi 
Zlier momwamvleli nivTierebebi arian. SiH4-is 
wvis Sedegad warmoiqmneba SiO2. siliciumis(IV) 
oqsidi mxolod ftorwyalbadmJavaSi ixsneba, Se- 
degad tetraftorsiliciumi SiF4 warmoiqmneba: 

SiO2 + 4 HF →  SiF4↑ + 2 H2O 
   SiF4-ufero, mkveTri sunis mqone gazia, haerze 
bolavs. advilad ganicdis hidrolizs, romlis 
dros warmoiqmneba siliciumftorwyalbadmJava 
H2SiF6. 
   siliciumis(IV) oqsidi tuteebTan da karbona- 
tebTan Sednobisas warmoqmnis metasiliciummJa- 
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vas marilebs (metasilikatebs). am marilebidan 
wyalSi xsnadia mxolod natriumisa da kaliumis 
marilebi. am ukanasknelebs uwodeben xsnad mi- 
nebs, xolo wyalxsnarebs_Txevad minas: 

SiO2 + 2 NaOH →  Na2SiO3 + H2O 
SiO2 + Na2CO3 →  Na2SiO3 + CO2↑  

   natriumis silikatis xsnars  Zlieri tute re- 
aqcia aqvs. natriumis silikatis xsnarze mJavebis 
moqmedebiT miiReba metasiliciumis mJava H2SiO3, 
romelic sareaqciod aRebul xsnarTa koncentra- 
ciebis mixedviT an gamoiyofa labisebri naleqis 
saxiT, an warmoqmnis koloidur xsnars. silici- 
ummJava naxSirmJavaze ufro susti mJavaa. 
   xsnarebs Soris koloidur xsnarebs gansakuT- 
rebuli mdgomareoba ukaviaT. WeSmarit xsnarebSi 
gaxsnili nivTierebebi danawilebulia moleku-
lebamde an ionebamde. suspenziebsa da emulsieb- 
Si ki dawiladebul nawilakTa zoma imdenad di- 
dia, rom zogjer maTi danaxva SeiZleba Seuiara- 
Rebeli TvaliTac. koloidur xsnarebs ki Suale- 
duri mdgomareoba ukaviaT. maTSi gaxsnili nawi- 
lakTa zoma bevrad ufro didia, vidre Cveuleb- 
riv xsnarebSi da gacilebiT mcirea, vidre sus- 
penziebsa da emulsiebSi. koloiduri xsnaris na- 
wilakebi mraval molekulaTagan Semdgar agrega- 
tebs warmoadgens, romelTa zoma icvleba kolo-
iduri xsnaris miRebis pirobebis mixedviT.                 
   arsebobs koloiduri xsnaris miRebis disper- 
siuli da kondensaciuri meTodi. dispersiuli 
meTodis SemTxvevaSi xsnaris miReba damyarebu- 
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lia msxvili nawilakebis ufro wvrilad gadaq- 
cevaze, xolo meore_kondensaciur meTods safuZ- 
vlad udevs wyalxsnarebSi mimdinare qimiuri re- 
aqciebi. saTanado pirobebis SeqmniT zog SemTx- 
vevaSi SeiZleba moxerxdes, rom reaqcis dros 
warmoqmnili uxsnadi nivTiereba gamoiyos ama Tu 
im zomis nawilakebis saxiT da amgvarad miRebu- 
li iqnes koloiduri xsnari. magaliTad, rki- 
nis(III) qlorids Tu wveT-wveTobiT vumatebT adu- 
Rebul xsnars, miiReba Caisferi muqi rkinis(III) 
hidroqsidis koloiduri xsnari. koloidur 
xsnars sxvagvarad uwodeben zols. koloiduri 
xsnarebi sakmaod mdgradia. mdgradobis erT-erT 
mTavar mizezs warmoadgens is, rom koloiduri 
nawilakebi eleqtromuxtis matarebelia. maT Se-
uZliaT moaxdinon xsnaridan erTi tipis ionebis 
(kaTionebisa an anionebis) adsorbcia da amis mi- 
xedviT daimuxton an dadebiTad, an uaryofiTad. 
cxadia, radgan koloiduri xsnaris nawilakebi 
erTnairi eleqtromuxtis matarebelia, amitom 
isini erTmaneTs ganizidavs, rac xels uSlis na- 
wilakebis gamsxvilebasa da daleqvas. Tu raime 
saSualebiT koloiduri nawilakebis eleqtro- 
muxts SevamcirebT an movspobT, maSin adgili eq- 
neba nawilakTa urTierTmikvras da msxvili agre- 
gatis warmoqmnas. am process koagulacia anu Se- 
dedeba ewodeba. rodesac koagulaciis dros na-
wilakebis sidide garkveul zomas miaRwevs, iwye- 
ba swrafi daleqva anu sedimentacia. koagulaci- 
iT warmoqmnil naleqs geli ewodeba. 
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   koagulaciis daCqareba SeiZleba koloidur 
xsnarze sxvadasxva eleqtrolitis mimatebiT, 
gacxelebiT, sxva koloiduri xsnarebis damate- 
biT, romelTa nawilakebi sapirispiro muxtis ma- 
tarebelia. 
   zogierTi koloidis naleqi (anu geli) gacxe- 
lebiT an gamxsnelis mimatebiT SeiZleba gadayva- 
nili iqnes zolSi. aseT koloidebs Seqcevadi 
koloidebi ewodeba. arian uqcevi koloidebic, 
romelTa gadayvana xelaxla zolad SesaZlebe- 
lia, Tu eleqtrolits davamatebT. uqcev kolo- 
idze eleqtrolitis moqmedebiT zolis warmoq- 
mnas ewodeba peptizacia. 
 

samuSao #19 

naxSirbadis wyalbad- da JangbadnaerTebi 

   cda #1. meTanis miReba da Tvisebebi 
   meTanis misaRebad saWiroa natriumis acetatis 
winaswar gauwyloeba. aiReT ori woniTi nawili 
gauwyloebuli natriumis acetatis fxvnili, Caya- 
reT faifuris jamSi. miumateT mas erTi woniTi 
nawili kargad gafxvierebuli natriumis tute. 
aurieT kargad. narevi CayareT mSral sinjaraSi 
naxevramde. sinjaras dauceT sacobi, romelSic 
gatarebuli iqneba swori kuTxiT moxrili minis 
gawelilboloiani mili. sinjara daamagreT Sta- 
tivis momWerSi ise, rom gazgamyvani milis bolo 
zeviT iqnes aRmarTuli. daiwyeT sinjaris gacxe- 
leba. reaqciis Sedegad gamoiyofa meTani: 
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CH3COONa + NaOH →  Na2CO3 + CH4 
   SeamowmeT meTanis gamoyofa; aanTeT igi da da- 
ukvirdiT als. SeadgineT meTanis wvis reaqciis 
gantoleba. meTani SegiZliaT SeagrovoT wylis 
gamoZevebis meTodiT. 
 
   cda #2. eTenis miReba da Tvisebebi 
   CaasxiT kolbaSi 5 ml sufTa eTilis spirti 
da CadgiT civwylian WurWelSi. Semdeg mas dau-
mateT frTxilad 30 ml koncentrirebuli go- 
girdmJava ise, rom xsnari ar gacxeldes. amoiReT 
4-5 ml momzadebuli narevi da gadaitaneT mSral 
sinjaraSi, romelsac morgebuli eqneba sacobi 
gazgamyvani miliT. sinjara gaacxeleT. gamoiyofa 
eTeni: 

C2H5OH konc. H2SO4  C2H4↑ + H2O 
   gamoyofili eTeni (eTileni) aanTeT. daakvir- 
diT als. ali CaaqreT da eTileni gaatareT ka- 
liumis permanganatis ganzavebul xsnarSi. per-
manganatis Jolosferi gaqreba. xsnari gauferul- 
deba. ratom? gaeciT dasabuTebuli pasuxi. 
 
   cda #3. eTinis miReba da Tvisebebi 
   didi zomis sinjaraSi CaagdeT kalciumis kar- 
bidis 2-3 natexi da daumateT mcire raodenobiT 
wyali. sinjaras swrafad dauceT sacobi gazgam-
yvani miliT. reaqcia swrafad daiwyeba: 

CaC2 + 2 H2O →  Ca(OH)2 + C2H2↑  
   gazgamyvani milis bolos aanTeT gamoyofili 
gazi eTini (acetileni). igi iwvis Zlier mnaTi da 
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Wvartliani aliT. Wvartlis gamoyofa acetile- 
nis arasruli wvis Sedegia: 

2 C2H2 + O2 →  2 H2O + 4 C 
   erTi moculoba acetilenisa da 2,5 moculoba 
Jangbadis (an 12,5 moculoba haeris) narevi Zlier 
feTqebadia. am dros xdeba acetilenis sruli 
wva: 

2 C2H2 + 5 O2 →  4 CO2 + 2 H2O 
 

cda #4. naxSirbadis(IV) oqsidis miReba da 
Tvisebebi 

   kipis xelsawyoSi moaTavseT marmarilos nate- 
xebi da CaasxiT marilmJava (ganzavebuli) iseTi 
raodenobiT, rom daifaros marmarilos natexebi. 
kipis xelsawyos gazgamyvani mili SeaerTeT 
dreqselTan, romelSic Casxmuli iqneba gamoxdi- 
li wyali. aq gamoyofili gazi_CO2 unda gaTavi- 
sufldes watacebuli qlorwyalbadisagan. dreq- 
selis magivrad SegiZliaT gamoiyenoT Camrecxi 
kolba. gaxseniT onkani. kipis xelsawyoSi wari- 
marTeba reaqcia: 

CaCO3 + 2 HCl →  CaCl2 + H2O + CO2↑  
   gamoyofili gazi SegiZliaT SeagrovoT 
mSral cilindrSi an sinjarebSi. SeamowmeT an-
Tebuli xis CxiriT naxSirbadis(IV) oqsidis ar- 
seboba. 
 
   cda #5. 
   aiReT didi zomis qimiuri Wiqa. CauSviT masSi 
Tunuqis grZeli naWrisagan gakeTebuli kibe, 
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romlis safexurebze damagrebulia patara 
sanTlebi. aanTeT sanTlebi da WiqaSi fskeramde 
CauSviT gazgamyvani mili. gaxseniT kipis xelsaw- 
yos onkani da atareT gazi. naxSirbadis(IV) oqsi-  
di gamoaZevebs Wiqidan haers da mis adgils dai- 
kavebs. sanTlebi daiwyeben erTmaneTis miyolebiT 
qvevidan zeviT TandaTan Caqrobas. es cda adas-
turebs imas, rom CO2  haerze mZime gazia da igi 
wvas xels ar uwyobs. 
 
   cda #6. 
   qimiur-teqnikur sasworze moaTavseT ori 
erTnairi zomis 0,5 l-iani moculobis qimiuri 
Wiqa da saswori gaawonasworeT. mesame aseTive 
WiqaSi SeagroveT kipis xelsawyodan naxSirba- 
dis(IV) oqsidi. saswori auSviT da erT-erT jam- 
ze moTavsebul qimiur Wiqas miuaxloveT naxSir- 
badis(IV) oqsidiT savse Wiqa ise, rom Wiqebi erT-  
maneTs ar Seexos. sasworis wonasworoba dair-
Rveva. axseniT mizezi. 
 
   cda #7. 
   gaavseT mSrali kolba naxSirbadis (IV) 
oqsidiT da masSi SeitaneT anTebuli magniumis 
lenta. lentis bolo daikaveT pincetiT. mag-
niumi ganagrZobs wvas cilindrSi. reaqcia wari- 
marTeba aseTi gantolebis mixedviT: 

2 Mg + CO2 →  2 MgO + C 
   gamoyofili naxSiri daileqeba cilindris 
kedlebze Savi nafifqis saxiT. 
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   cda #8. 
   kolbaSi CaasxiT 20-30 ml gamoxdili wyali. 
CaawveTeT lakmusis xsnari da atareT kipis 
xelsawyodan naxSirbadis(IV) oqsidi Zlieri 
nakadiT. xsnari mowiTalo feris gaxdeba: 

CO2 + H2O ↔  H2CO3 
   xsnarSi warmoiqmneba naxSirmJava. 
    
   cda #9. 
   kolbaSi CaasxiT 20-30 ml kiriani wyali da 
kipis xelsawyodan atareT masSi naxSir- 
badis(IV) oqsidi. SeamCnevT, rom xsnari aimRvre- 
va wyalSi uxsnadi kalciumis karbonatis warmoq- 
mnis gamo: 

Ca(OH)2 + CO2 →  CaCO3↓ + H2O 
   gaagrZeleT amRvreul xsnarSi gazis tareba, 
sanam ar miiReba gamWvirvale xsnari: 

CaCO3 + CO2 + H2O →  Ca(HCO3)2 
   miRebuli gamWvirvale xsnari CaasxiT or sin- 
jaraSi. erT-erTi sinjara aduReT naleqis gamo- 
yofamde. gacxelebisas kalciumis hidrokarbona- 
ti iSleba: 

Ca(HCO3)2 →  CaCO3 + CO2↑ + H2O 
   meore sinjaraSi arsebul kalciumis hidro-
karbonatis xsnars miumateT kiriani wyali. am 
SemTxvevaSic gamoiyofa CaCO3-is TeTri naleqi: 

Ca(HCO3)2 + Ca(OH)2 →  2 CaCO3 + 2 H2O 
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   cda #10. 
   aiReT grZeli minis mili da erTi bolo 
CauSviT kirian wyalSi, meore bolo CaideT 
pirSi da CabereT amonasunTqi haeri. kiriani wya- 
li male aimRvreva. axseniT mizezi. 
 

cda #11. naxSirbadis(II) oqsidis miReba mJa- 
unmJavadan da Tvisebebi 

   100 ml-ian mrgvalZira kolbaSi CayareT 10-15 g 
mJaunmJava. miumateT mas 30-35 ml koncentrirebu- 
li gogirdmJava. kolbas dauceT sacobi, romel- 
Sic gatarebuli iqneba swori kuTxiT moxrili 
gazgamyvani mili. es ukanaskneli ki SeerTebulia 
dreqselTan, romelSic Casxmulia natriumis tu- 
tis xsnari. sareaqcio kolba gaacxeleT. koncen- 
trirebuli gogirdmJava waarTmevs wyals mJaun- 
mJavas, gamoiyofa naxSirbadis(II) da (IV) oqside- 
bi: 

konc. H2SO4

COOH
H2O + CO2 + CO

COOH  
     CO2  dreqselSi gavlisas STainTqmeba tutis 
xsnariT, xolo CO sufTa saxiT gamoiyofa. nax- 
Sirbadis(II) oqsidi sawamlavia. igi SeagroveT 
wylis zedapirze, wyalSive daaxureT minis fir-
fita da ise amoiReT wylidan. 
    
   cda #12. 
   naxSirbadis(II) oqsidi iwvis mocisfro aliT. 
SeamowmeT es. dawereT reaqciis gantoleba. 
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   cda #13. 
   sinjaraSi CaasxiT 2-3 ml vercxlis nitratis 
xsnari, wveT-wveTobiT umateT amoniumis tutis 
xsnari, sanam pirvelad warmoqmnili vercxlis 
oqsidi ar gaixsneba. miRebul xsnarSi gaatareT 
naxSirbadis(II) oqsidi. SeamCnevT liTonuri 
vercxlis Savi naleqis warmoqmnas. vercxlis 
aRdgena gamoisaxeba Semdegi gantolebiT: 

2 [Ag(NH3)2]OH + CO →  2 Ag + 4 NH3↑ + CO2↑ + H2O 
 

samuSao #20 

silikatebi, siliciummJava, koloiduri 
xsnarebi 

cda #1. natriumis silikatis miReba da  
Tvisebebi 

   faifuris jamSi CayareT 4 g gafxvierebuli 
kvarci da 4 g myari natriumis tute. jami dad- 
giT Stativis rgolze da gaacxeleT. gamdnari 
tute reaqciaSi Sedis siliciumis(IV) oqsidTan 
da warmoqmnis silikats: 

2 NaOH + SiO2 →  Na2SiO3 + H2O 
   gaciebis Semdeg jamSi arsebuli Senadnobi 
gaxseniT gamoxdil wyalSi da miRebuli xsnari 
gafiltreT. filtratSi iqneba silikatis xsnari, 
xolo filtrze darCeba Warbi kvarcis fxvnili. 
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cda #2. siliciummJavas miReba gelis saxiT 
   CaasxiT sinjaraSi 2-3 ml natriumis silika- 
tis koncentrirebuli xsnari. mas miumateT 1-2 
ml koncentrirebuli marilmJava da xsnars mou- 
rieT minis wkiriT. reaqciis Sedegad gamoiyofa 
metasiliciummJava da natriumis qloridi: 

Na2SiO3 + 2 HCl →  H2SiO3↓ + 2 NaCl 
   cdis aseTYpirobebSi siliciummJava gamoiyofa 
gelis mdgomareobaSi, amis gamo sinjaris SigTav- 
si mTlianad gadaiqceva labisebr masad. 
 

 cda #3. siliciummJavas miReba zolis saxiT 
   sinjaraSi CaasxiT 2-3 ml natriumis silika- 
tis ganzavebuli xsnari da miumateT mas ganzave- 
buli marilmJava. miiReba metasiliciummJavas ko- 
loiduri xsnari. amis gamo naleqis gamoyofas 
ver SeniSnavT. 
 
   cda #4. minis hidrolizi 
   mSral faifuris rodinSi moaTavseT minis pa- 
tara natexebi da kargad gaafxviereT (gaikeTeT  
damcveli saTvale). gafxvierebuli mina gadaita- 
neT patara qimiur WiqaSi. miumateT mas 5-10 ml 
gamoxdili wyali da aduReT 1-2 wuTis ganmavlo- 
baSi. Semdeg gacxeleba SewyviteT da WiqaSi arse- 
bul xsnars CaawveTeT fenolftaleini. xsnari 
miiRebs Jolosfers. axseniT mizezi. 
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cda #5. rkinis(III) hidroqsidis koloiduri 
xsnaris damzadeba 

   qimiur WiqaSi CaasxiT 100 ml gamoxdili wya- 
li da aaduReT. mduRare wyals urieT minis wki- 
riT da Tan wveT-wveTobiT umateT rkinis(III) 
qloridis ganzavebuli xsnari, sanam WiqaSi arse- 
buli xsnari miiRebdes muq Cais fers. amis Sem- 
deg gacxeleba SewyviteT. miRebuli xsnari war- 
moadgens rkinis(III) hidroqsidis koloidur 
xsnars (zols). igi warmoiqmna rkinis(III) qlori- 
dis hidroliziT. SeadgineT hidrolizis ganto- 
leba. 
 
   cda #6. kolidur xsnarTa koagulacia 
   or sinjaraSi CaasxiT Tqvens mier miRebuli 
rkinis(III) hidroqsidis koloiduri xsnari. erTi 
sinjara aaduReT ramdenime xans. duRilis Sede- 
gad moxdeba koagulacia da naleqis saxiT gamo- 
iyofa rkinis(III) hidroqsidis Fe(OH)3  mixakisferi 
naleqi. meore sinjaras miumateT amoniumis sul- 
fatis najeri xsnari 1-2 ml-is raodenobiT. ram-
denime xnis Semdeg moxdeba koagulacia.  
 
   cda #7. suspenziis miReba 
   sinjaraSi CaasxiT gamoxdili wyali da Caya- 
reT Tixis an carcis fxvnili. kargad anjRrieT. 
miiRebT suspenzias, romelic sakmao xans mdgra- 
di iqneba (wyali darCeba amRvreuli), xolo Sem- 
deg ki daileqeba (dawdeba). 
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   cda #8. emulsiis damzadeba 
   emulsia SegiZliaT moamzadoT kolbaSi, ro- 
melSic moTavsebuli gaqvT gamoxdili wyali, Tu 
mas daumatebT 1 ml zeTs an navTs.      M     H 
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   Tavi meTvramete 

elementTa perioduli sistemis pirveli 
jgufis liTonebi 

   perioduli sistemis pirveli jgufis yvela 
elementis atomTa gare Sreze aris mxolod erTi 
s-eleqtroni, magram boloswina Sre jgufis cal- 
keul elementebs sxvadasxvanairad aqvs agebuli. 
es garemoeba did gavlenas axdens am elementebis 
Tvisebebze, ris gamoc dasaxelebuli jgufis 
elementebi gayofilia or_mTavar da Tanaur qve- 
jgufebad. mTavari qvejgufis elementebia: liTi-
umi, natriumi, kaliumi, rubidiumi, ceziumi da 
franciumi. am elementebs tute liTonebi ewode- 
ba. Tanaur qvejgufs Seadgenen elementebi: spi- 
lenZi, vercxli da oqro.  
   tute liTonebi urTierTmsgavsi qimiuri Tvi-
sebebiT xasiaTdeba. yvela es elementi gare Sre- 
ze xasiaTdeba erTi savalento eleqtroniT. maT 
ar gaaCniaT eleqtronis mierTebis unari da Se-
uZliaT mxolod gascen erTi eleqtroni, ris Se- 
degad iZlevian dadebiTad damuxtul ionebs. 
yvela es elementi warmoadgens Zlier aRmdge- 
nels. tute liTonebi warmoqmnian wyalSi yvela- 
ze kargad xsnad fuZeebs, romelTac mwvave tute- 
ebi ewodebaT.  
   tute liTonebidan bunebaSi yvelaze metad 
gavrcelebulia natriumi da kaliumi naerTebis 
saxiT. Tavisufal mdgomareobaSi tute liTonebi 
movercxlisfro-TeTri feris, rbili nivTierebe- 
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bia, romelTac inaxaven uJangbado siTxeSi_navT- 
Si. gacxelebiT advilad uerTdebian wyalbads 
da warmoqmnian naerTebs, romelTac hidridebi 
ewodebaT. tute liTonebi ixsnebian vercxlis- 
wyalSi da warmoqmnian amalgamebs. 
   tute liTonebi haerze wvis Sedegad, garda 
liTiumisa, warmoqmnian peroqsidebs. xolo maTi 
oqsidebi miiRebian peroqsidebis gacxelebiT Se- 
sabamis liTonTan. liTiumis oqsidi gamoirCeva 
mdgradobiT, amitom SesaZlebelia misi miReba ha- 
erze wvisas: 

4 Li + O2 →  2 Li2O 
2 Na + O2 →  Na2O2    an   2 K + O2 →  K2O2 

   xolo oqsidi miiReba ase: 
2 Na + Na2O2 →  2 Na2O    an   2 K + K2O2 →  2 K2O 

   tute liTonTa oqsidebi wyalSi kargad ixsne- 
bian da warmoqmnian Zlier tuteebs: 

Na2O + H2O →  2 NaOH      K2O + H2O →  2 KOH 
   tute liTonebi energiulad urTierTqmedeben 
halogenebTan, gogirdTan da warmoqmnian saTana- 
do marilebs (ix. wina samuSaoebi). didi mniSvne- 
loba aqvs natriumisa da kaliumis qloridebs, 
karbonatebs, tuteebs da sxva.  
   tute liTonebs ZiriTadad Rebuloben maTi 
gamdnari marilebis eleqtroliziT, xolo nat-
riumisa da kaliumis tuteebs teqnikaSi Rebulo- 
ben maTi qloridebis wyalxsnarTa eleqtroli- 
ziT. laboratoriaSi maTi miReba agreTve SeiZ- 
leba Sesabamisi karbonatebisa da Camqrali kiris 
_kalciumis hidroqsidis urTierTqmedebiT. rac 
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Seexeba sodas, teqnikaSi mas umTavresad Rebulo- 
ben amiakuri xerxiT (solveis xerxi): 

eleqtrolizi

gamlR.
2 Na + Cl22 NaCl

 
eleqtrolizi

2 NaOH + Cl2   + H22 NaCl + 2 H2O
 

   laboratoriaSi NaOH-is miRebas axdenen: 
Na2CO3  + Ca(OH)2 →  CaCO3↓ + 2 NaOH 

   solveis xerxiT ki jer unda miiRon natriu- 
mis hidrokarbonati, Semdeg ki misi gaxurebiT 
_karbonati. ase Rebuloben teqnikaSi sodas: 

NH4OH + H2CO3 →  NH4HCO3 + H2O 
NH4HCO3 + NaCl ↔  NaHCO3↓ + NH4Cl 

   NaHCO3-is xsnadoba wyalSi SedarebiT mcirea, 
wonasworoba gadaxrilia marcxnidan marjvniv, 
amitom SesaZlebelia NaHCO3-is daleqva da ga- 
filtvriT mocileba, Semdeg ki misi gaxureba 
(kalcinireba) da hidrokarbonatidan karbonatis 
miReba: 

2 NaHCO3 →  Na2CO3 + H2O + CO2 
   NaHCO3-s yofacxovrebaSi sasmel sodas uZaxi- 
an, xolo Na2CO3-s kalcinirebul an sarecx so- 
das. 
   tute liTonTa marilebi als sxvadasxva fers 
aZleven: natriumis marilebi_yviTels, kaliumis 
_iisfers. am gziT SeiZleba natriumisa da kali-
umis aRmoCena maT naerTebSi. 
   Tanauri qvejgufis elementebi_spilenZi, verc- 
xli, oqro TavianTi TvisebebiT axlos arian mTa-  
vari qvejgufis liTonebTan, Tumca unda aRiniS- 
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nos, rom es ukanasknelni yvela naerTSi erTva- 
lentianebi arian,xolo spilenZis qvejgufis li-  
Tonebi iCenen rogorc erT, ise or da sam valen- 
tobas. spilenZisaTvis ufro metad damaxasiaTebe- 
lia valentoba II, oqrosTvis_III, vidre I. es Tavi- 
sebureba Sida SreSi eleqtronebis ganlagebis 
Sedegia. 
   pirveli jgufis mTavari da Tanauri qvejgu- 
fis elementebs Soris kidev ufro meti gansxva-
vebaa eleqtroqimiuri Tvisebebis mixedviT, maSin 
rodesac mTavari qvejgufis elementebi_tute li- 
Tonebi miekuTvnebian qimiurad aqtiur elemen- 
tebs da advilad Sedian qimiur reaqciebSi, Tana- 
uri qvejgufis liTonebi (Cu, Ag, Au) iCenen mkveT- 
rad gamosaxul keTilSobili elementebis Tvise-
bebs. aseT mkveTr gansxvavebas naTlad gviCvenebs 
maTi ganlageba standartul eleqtrodul poten- 
cialTa mwkrivSi. 
   tute liTonebs axasiaTebs Jangbadisadmi didi 
swrafva, spilenZis qvejgufis liTonebs ki_ 
swrafva gogirdisadmi. spilenZis, vercxlisa da 
oqros oqsidebi Zlier mcired ixsneba wyalSi, 
Sesabamisi hidroqsidebic mcire raodenobiT Se-
iZleba gvqondes xsnarSi, amJRavneben amfoterul 
Tvisebebs. 
   spilenZi Tavisufal mdgomareobaSi mowiTalo 
–yviTeli feris liTonia, romelic kargi eleq- 
tro- da siTbogamtaria. mSral haerze sakmaod 
mdgradia, xolo nestian haerze TandaTan ifare- 
ba fuZovani karbonatis feniT. haerze gacxele- 
biT advilad warmoqmnis oqsids_CuO. sufTa spi-  
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lenZi SeiZleba miviRoT spilenZis(II) oqsidis 
aRdgeniT naxSiris an wyalbadis moqmedebiT, rac 
wina samuSaoebis dros SegisrulebiaT: 

CuO + H2 →  Cu + H2O 
   ufro sufTa spilenZi SeiZleba miRebul iqnes 
misi marilis wyalxsnaris eleqtroliziT: 

2 CuSO4 +2 H2O eleqtrolizi 2 Cu + 2 H2SO4 + O2  
   spilenZi advilad ixsneba ganzavebul da kon- 
centrirebul azotmJavaSi, agreTve koncentrire- 
bul da cxel gogirdmJavaSi (ix. wina samuSaoe- 
bi). rogorc aRvniSneT, spilenZi Tavis naerTebSi 
or da erTvalentiania, magram Cveulebriv piro- 
bebSi ufro mdgradia is naerTebi, romlebSic 
spilenZi orvalentiania. Cu2O da CuO wyalSi uxs- 
nadi oqsidebia. Cu2O wiTeli ferisaa, CuO ki Savi. 
CuOH aramdgradi naerTia da advilad iSleba 
spilenZis(I) oqsidad da wylad. Cu(OH)2 cisferi 
wyalSi Znelad xsnadi nivTierebaa, romelic gac- 
xelebiT iSleba: 

Cu(OH)2 →t  CuO + H2O 
   CuI2_spilenZis(II) iodidi aramdgradia da advi- 
lad iSleba spilenZis(I) iodidad. orvalentiani 
spilenZis naerTebis umravlesoba wyalSi kargad 
xsnadia da maTi xsnarebi Seferilia cisfrad 
(spilenZis hidratirebuli ionisaTvis damaxasia- 
Tebeli feria). spilenZi warmoqmnis mravalric- 
xovan kompleqsur naerTs. misi naerTebi als 
mwvane fers aZlevs. 
   vercxli rbili, siTbosa da eleqtrobis kar- 
gi gamtaria. igi ixsneba azotisa da cxel kon-
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centrirebul gogirdmJavaSi. Jangbads uSualod 
ar uerTdeba. vercxlis oqsids Ag2O arapirdapi- 
ri gziT Rebuloben. vercxlis hidroqsidi AgOH 
umdgradia CuOH-is msgavsad da iSleba: 

2 AgOH →  Ag2O + H2O 
   vercxlis marilebidan mniSvnelovania verc- 
xlis nitrati, sulfati da halogenidebi. nitra- 
ti wyalSi kargad xsnadia,sulfati mcired xsna-  
di,xolo vercxlis halogenidebi wyalSi praqti-  
kulad uxsnadia. vercxls, spilenZis msgavsad, 
axasiaTebs kompleqsuri naerTebis warmoqmna. 
   tenian haerze vercxli advilad iJangeba hae- 
ris JangbadiT gogirdwyalbadis garemoSi: 

4 Ag + O2 + 2 H2S →  2 Ag2S + 2 H2O 
   am reaqciiTaa gamowveuli vercxlis nivTebis 
gaSaveba `gogirdian~ wylebSi. 
   oqro rbili, haerze mdgradi liTonia. simag- 
ris misaRebad mas SealRoben spilenZTan da ver- 
cxlTan. atmosferuli moqmedebisadmi didi 
mdgradoba axasiaTebs da oqro ar icvleba maSi- 
nac ki, rodesac exeba wyals. halogenebi mSral 
mdgomareobaSi ar moqmedeben, magram qloris 
wyalxsnarSi oqro swrafad ixsneba qloridis 
warmoqmniT: 

2 Au + 3 Cl2 →  2 AuCl3 
   daJangva miT ufro swrafad midis, rac metia 
qloris koncentracia xsnarSi. es aixsneba imiT, 
rom warmoiqmneba wyalSi kargad xsnadi kompleq- 
suri tetraqloroqros(III) anioni [AuCl4]- , tetra- 
qlorauratis(III) ionad wodebuli. 
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   oqro ixsneba samefo wyalSi: 
Au + 3 HCl + HNO3 →  AuCl3 + 2 H2O + NO 

   Warbi marilmJavas SemTxvevaSi ki: 
Au + 4 HCl + HNO3 →  H[AuCl4] + 2 H2O + NO 

oqro ixsneba agreTve cxel selenis mJavaSi 
H2SeO4. 

oqroze ar moqmedebs gamlRvali tuteebi. mas- 
ze ar moqmedebs agreTve marilis, gogirdis, azo- 
tis, fosforis, dariSxanis rogorc koncentri- 
rebuli, ise ganzavebuli mJavebi, Tu isini ar Se- 
icaven Zlier damJangvelebs. 
   oqro SeiZleba miviRoT eleqtrolizis saSua- 
lebiT. oqro gamoiyeneba naklebad keTilSobili 
liTonebis mooqrovebisTvis, medicinaSi kbilis 
gvirgvinebis dasamzadeblad. oqros wliuri ma- 
ragis naxevari `oqros zodebis~ saxiT inaxeba 
saxelmwifo bankebSi, riTac uzrunvelyofilia 
qaRaldis fulis kursi. 
 

samuSao #21 

natriumi da kaliumi 

   cda #1. natriumis wva haerze 
   (cda awarmoeT amwov karadaSi) 
   aiReT muxudos marcvlisodena liTonuri nat- 
riumis naWeri, kargad gaaSreT filtris qaRal- 
diT da moaTavseT faifuris patara tigelSi, ro- 
melic CadgiT Stativis rgolSi. gacxeleba frT- 
xilad awarmoeT; rodesac natriumi ainTeba, gac- 
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xeleba SewyviteT. natriumi ganagrZobs wvas yvi- 
Teli feris aliT.Yam dros mimdinareobs reaqcia:   

2 Na + O2 →  Na2O2 
   natriumis peroqsidi tigelSi darCeba Ria yvi- 
Teli feris fxvnilis saxiT. gaciebis Semdeg ti-
gelidan SpateliT amoiReT natriumis peroqsi- 
dis nawili da sinjaraSi moaTavseT, Semdeg mas 
daasxiT 1-2 ml ganzavebuli gogirdmJava. natriu- 
mis peroqsidi gaixsneba ganzavebul gogirdmJava- 
Si da warmoiqmneba wyalbadis peroqsidi. Tu mi- 
Rebul xsnars miumatebT axladdamzadebuli ka- 
liumis iodidis xsnars, SeamCnevT Tavisufali 
iodis gamoyofas. axseniT iodis gamoyofis mize- 
zi. dawereT momxdari reaqciis gantoleba. 
   tigelSi darCenili natriumis peroqsidi gax- 
seniT 2-3 ml gamoxdil wyalSi. gaxsnis Sedegad 
Tqven miiRebT natriumis tutes da wyalbadis pe- 
roqsids. es ukanaskneli tute areSi swrafad iS- 
leba wylad da Jangbadad. SeadgineT am reaqcia- 
Ta gantolebebi da daamtkiceT natriumis tu- 
tis arseboba xsnarSi. 
 
  cda #2. natriumis tutis miReba 
  qimiur WiqaSi CayareT 5 g uwylo soda (Na2CO3)  
da gaxseniT 50 ml wyalSi. miRebul xsnars miuma- 
teT 7,5 g Camqrali kiris (Ca(OH)2) fxvnili. xsna- 
ri aduReT 30 wuTis ganmavlobaSi da Tan urieT 
minis CxiriT. Tu duRilis procesSi xsnari Zli- 
er Sesqelda, maSin daumateT wyali da ganagrZeT 
duReba. mimdinareobs reaqcia: 

 114  
 
 



  

Na2CO3 + Ca(OH)2 →  CaCO3↓ + 2 NaOH 
   miRebuli xsnari gafiltreT. filtrati aaor- 
TqleT mSrali produqtis miRebamde. mSrali 
naSTis gaxureba ganagrZeT galRobamde, Semdeg 
gacxeleba SewyviteT. gacivebisas NaOH  iqceva 
myar kristalur masad. igi wyals ar Seicavs. mya- 
ri natriumis tutis ramdenime patara natexi moa- 
TavseT sasagne minaze da haerze datoveT. ramde- 
nime xnis Semdeg natriumis tute ganiTxeva, rad- 
gan igi haeridan xarbad ierTebs tens. natriumis 
tutis darCenili nawili gaxseniT gamoxdil 
wyalSi. daadastureT Tqven mier miRebuli nat- 
riumis tutis arseboba.  
 
   cda #3. natriumis hidrokarbonatis miReba 
   daamzadeT sodis najeri xsnari oTaxis tempe- 
raturaze. amisaTvis aiReT 10 g uwylo sodis 
fxvnili, CayareT qimiur WiqaSi, miumateT 25 ml 
gamoxdili wyali da 8-10 wuTis ganmavlobaSi mi- 
nis wkiriT kargad urieT. miRebuli xsnari ga- 
filtreT. filtrati CaasxiT qimiur WiqaSi da 
atareT masSi naxSirbadis(IV) oqsidi iseTi sis- 
wrafiT, rom SeiZlebodes buStulebis daTvla. 
mimdinareobs reaqcia: 

Na2CO3 + H2O + CO2 →  2 NaHCO3↓  
   xsnarSi naxSirbadis(IV) oqsidi atareT manam, 
sanam ar gamoiyofa sakmao raodenobiT TeTri fe- 
ris kristaluri naleqi. amis Semdeg xsnari ga- 
filtreT, naleqi garecxeT civi wyliT, gaaSreT 
filtris qaRaldiT da SeinaxeT. 
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   cda #4. kaliumis tutis miReba 
   100 ml-ian qimiur WiqaSi CayareT 20 g kaliu- 
mis karbonati da gaxseniT 20 ml wyalSi. xsnari 
gaacxeleT aduRebamde da mudmivi moreviT mcire 
ulufobiT umateT mas 20 g kargad gafxvierebu- 
li Camqrali kiri. miRebuli xsnari aduReT 15-20 
wuTs da drogamoSvebiT umateT mas gamoxdili 
wyali iseTi raodenobiT, rom xsnaris moculoba 
reaqciis damTavrebamde daaxloebiT ucvleli 
darCes. mimdinareobs reaqcia: 

K2CO3 + Ca(OH)2 →  CaCO3↓ + 2 KOH 
   reaqciis damTavrebis Semdeg xsnari gaaciveT 
da gafiltreT. filtrati aaorTqleT mSrali 
naSTis miRebamde da Semdeg mSrali naSTis gac-
xeleba gaagrZeleT, sanam es ukanaskneli ar gal- 
Rveba. gaciebis Semdeg myari kaliumis tute ga- 
daitaneT SuSaSi, kargad dauceT Tavi da Seina- 
xeT.  
 

cda #5. alis Seferiloba natriumisa da 
kaliumis marilebiT 

   kargad gasufTavebuli niqromis mavTulis bo- 
lo daasveleT natriumis hidrokarbonatis kon- 
centrirebul xsnarSi da SeitaneT spirtquris 
alis aramnaT nawilSi. ali am dros yviTlad Se- 
ifereba. aseve moiqeciT meore SemTxvevaSic. ga- 
sufTavebuli niqromis mavTulis bolo daasve- 
leT koncentrirebuli kaliumis karbonatis 
xsnarSi da SeitaneT spirtquris alis aramnaT 
nawilSi. amjerad ali Seifereba iisfrad, rac 
damaxasiaTebelia kaliumisaTvis. am xerxiT SeiZ- 

 116  
 
 



  

leba natriumisa da kaliumis aRmoCena am naer- 
TebSi. 

samuSao #22 

spilenZisa da vercxlis naerTebi 

      cda #1. 
   sinjaraSi CaasxiT 5-6 ml spilenZis(II) 
sulfatis xsnari da CaagdeT Sig TuTiis 2-3 mar- 
cvali. sinjara drodadro SeanjRrieT da dauk- 
virdiT xsnaris feris cvlilebas. reaqciis Sede- 
gad xsnari sabolood gauferuldeba. dawereT 
reaqciis gantoleba da axseniT movlena. 
 
   cda #2. 
   sinjaraSi moTavsebul 5-6 ml spilenZis(II) 
sulfatis xsnars miumateT natriumis tutis 
xsnari: 

CuSO4 + 2 NaOH →  Cu(OH)2↓ + Na2SO4 
   sinjara SeanjRrieT da warmoqmnili cisferi 
naleqi gaanawileT sam sinjaraSi. pirvel sinja- 
raSi naleqs miumateT marilmJava_naleqi gaixsne- 
ba. meore sinjara gaacxeleT aduRebamde. Tu 
gacxelebis Sedegad naleqi ar gaSavda, mas kidev 
miumateT NaOH-is xsnari da kvlav gaacxeleT: 

Cu(OH)2 →  CuO↓ + H2O 
   gacxelebis Sedegad spilenZis(II) oqsidis war- 
moqmna iwvevs naleqis gaSavebas. mesame sinjaraSi 
spilenZis(II) hidroqsidis naleqs miumateT amoni- 
umis tute da sinjara SeanjRrieT. SeamCnevT, 
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rom naleqi gaixsneba da warmoiqmneba lamazi 
laJvardisferi xsnari _ spilenZis kompleqsuri 
naerTi_tetraaminspilenZis(II) hidroqsidi:  

Cu(OH)2 + 4 NH4OH →  [Cu(NH3)4](OH)2 + 4 H2O 
 

   cda #3. 
   sinjaraSi Casxmul spilenZis(II) sulfatis 
xsnars daumateT natriumis tute da glukozis 
xsnari. sinjara kargad SeanjRrieT da Semdeg 
gaacxeleT. gacxelebisas glukoza iJangeba 
glukonis mJavad, xolo Cu(OH)2 aRdgeba CuOH-ad. 
es ukanaskneli ki xsnaris duRilisas kargavs 
wyals da rCeba spilenZis(I) oqsidi_Cu2O wiTeli 
feris naleqis saxiT: 

2 Cu(OH)2 + C6H12O6 →  2 CuOH↓ + C6H12O7 + H2O 
2 CuOH →  Cu2O + H2O 

 
   cda #4. 
   spilenZis(II) sulfatis ganzavebul xsnars 
miumateT kaliumis iodidis xsnari: 

CuSO4 + 2 KI →  CuI2 + K2SO4 
   warmoqmnili CuI2 aramdgradi naerTia da ma-
Sinve iSleba erTvalentiani spilenZis iodidisa 
da Tavisufali iodis gamoyofiT: 

2 CuI2 →  2 CuI↓ + I2 
   gamoyofil naleqs acaleT dawdoba, Semdeg 
xsnaris nawili gadaitaneT meore sinjaraSi da 
SeamowmeT masSi Tavisufali iodis arseboba. 
   gamoyofili naleqis CuI-is feri xsnarSi Tavi- 
sufali iodis arsebobis gamo SeniRbulia. ami- 
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tom iodisagan ganTavisuflebis mizniT pirvel 
sinjaraSi wveT-wveTobiT (!) umateT natriumis 
Tiosulfatis ganzavebuli xsnari da drodadro 
anjRrieT. Tiosulfatis mimateba ganagrZeT, sa- 
nam iodis feri gaqrebodes. iodis moSorebis 
Semdeg sinjaraSi darCeba CuI  TeTri feris nale- 
qis saxiT. 
 
   cda #5. 
   sinjaraSi CaasxiT vercxlis nitratis xsnari 
da miumateT mas natriumis tutis ganzavebuli 
xsnari. warmoqmnili vercxlis hidroqsidi 
aramdgradia da maSinve iSleba vercxlis 
oqsidad da wylad: 

AgNO3 + NaOH →  AgOH + NaNO3 
2 AgOH →  Ag2O↓ + H2O 

   xsnari gadawureT. darCenil mura feris Ag2O-
is naleqs miumateT amoniumis tute. naleqi gaixs- 
neba_warmoiqmneba wyalSi xsnadi vercxlis kom-
pleqsuri naerTi: 

Ag2O + 4 NH3 + H2O →  2 [Ag(NH3)2]OH 
 

   cda #6. 
   sinjaraSi CaasxiT vercxlis nitratis xsnari 
da CauSviT masSi gasufTavebuli spilenZis mav-
Tuli. SeamCnevT, rom xsnarSi CaSvebuli mavTuli 
gaSavdeba mis zedapirze Tavisufali vercxlis 
gamoyofis gamo (aRdgeniT miRebuli vercxlis 
fxvnili Savi ferisaa): 

2 AgNO3 + Cu →  Cu(NO3)2 + 2 Ag 
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   cda #7. 
   sam sinjaraSi moaTavseT vercxlis nitratis 
xsnari. erT maTgans miumateT natriumis qlo-
ridis, meores _ kaliumis bromidis da me- 
sames_kaliumis iodidis xsnari. pirvel sinjara- 
Si warmoiqmneba vercxlis qloridis TeTri fe- 
ris naleqi, meoreSi_vercxlis bromidis moyviTa- 
lo feris naleqi da mesameSi_vercxlis iodidis 
yviTeli feris naleqi. dawereT reaqciaTa ganto- 
lebebi. 
   cda #8. 
   sinjaraSi moTavsebul vercxlis nitratis 
xsnars miumateT kaliumis qromatis xsnari. mii-
Reba muqi wiTeli feris vercxlis qromatis na-
leqi: 

2 AgNO3 + K2CrO4 →  Ag2CrO4↓ + 2 KNO3 
cda #9. vercxlis kompleqsuri marilebis miReba 
   sam sinjaraSi moaTavseT ~ TiTo mililitri 
AgNO3-is xsnari da yvela maTgans miumateT NaCl-
is xsnari. warmoqmnili AgCl-is naleqidan gadawu- 
reT gamWvirvale wyali. Semdeg erT-erT sinjara- 
Si arsebul naleqs miumateT amoniumis tute. mi- 
si moqmedebiT vercxlis qloridi gaixsneba da 
warmoiqmneba wyalSi xsnadi kompleqsuri naerTi: 

2 AgCl + 2 NH3 →  [Ag(NH3)2]Cl 
   miRebuli xsnari gaanawileT or sinjaraSi. 
erT maTgans miumateT HNO3, xolo meores_ganza-
vebuli H2SO4. orive SemTxvevaSi kvlav gamoiyofa 
vercxlis qloridis naleqi. dawereT reaqciaTa 
gantolebebi. 
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   meore sinjaraSi arsebul vercxlis naleqs 
daumateT natriumis Tiosulfatis xsnari manam, 
sanam naleqi mTlianad gaixsnebodes. reaqciis 
Sedegad warmoiqmneba wyalSi xsnadi kompleqsu- 
ri marili: 

AgCl + 2 Na2S2O3 →  Na3[Ag(S2O3)2] + NaCl 
  mesame sinjaraSi naleqs miumateT kaliumis ci- 
anidis xsnari. naleqi gaixsneba wyalSi xsnadi 
kompleqsuri marilis warmoqmniT: 

AgCl + 2 KCN →  K[Ag(CN)2] + KCl 
   cda #10. minis movercxvla 
   sinjara kargad garecxeT jer natriumis tu- 
tis xsnariT, Semdeg onkanis da bolos, gamoxdi- 
li wyliT. CaasxiT masSi 10%-iani AgNO3-is xsna- 
ri (~ 2 ml), wveTwveTobiT umateT mas amoniumis 
tutis ganzavebuli xsnari, sanam reaqciis dasaw- 
yisSi gamoyofili Ag2O ar gaixsneba da sruliad 
gamWvirvale xsnari ar miiReba (arasasurvelia 
NH4OH-is siWarbe). amis Semdeg xsnars miumateT 
2-3 ml 10%-iani glukozis xsnari. sinjara kargad 
SeanjRrieT da CauSviT cxelwylian WiqaSi. da- 
yovnebis Semdeg sinjaris Sida zedapiri daifa-
reba liTonuri vercxlis brWyviala feniT, ro- 
melic sarkis STabeWdilebas tovebs. am reaqciis 
dros vercxlis aRdgena xdeba glukoziT. es uka- 
naskneli ki Tavis mxriv iJangeba glukonis mJa- 
vad: 
2 [Ag(NH3)2]OH+C6H12O6 →  2 Ag+C6H12O7+H2O+4 NH3    

HNO 
 E    
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Tavi mecxramete 

elementTa perioduli sistemis meore 
jgufis  liTonebi 

   perioduli sistemis meore jgufis yvela ele- 
ments atomTa gare Sreze or-ori eleqtroni 
aqvT. boloswina Sris agebulebis mixedviT meore 
jgufis elementebi SeiZleba daiyos or qvejgu- 
fad: beriliumi, magniumi, kalciumi, stronciumi, 
bariumi da radiumi Seadgens ZiriTad (mTavar) 
qvejgufs, xolo TuTia, kadmiumi da vercxlis-
wyali_Tanaur qvejgufs. kalciums, stronciumsa 
da bariums tutemiwaTa liTonebs uwodeben. 
   tutemiwaTa liTonebis atomTa radiusebi sak- 
maod didia,amis gamo isini advilad gascemen Ta-  
vianT or savalento eleqtrons da gardaiqmnebi- 
an ori dadebiTi muxtis mqone ionebad. berilium- 
sa da magniums SedarebiT mcire atomis radiusi 
aqvT, amitom isini TavianTi TvisebebiT ramdenad- 
me gansxvavdeba qvejgufis danarCeni elementebi-  
sagan. 
   mTavari qvejgufis liTonebi, beriliumis gar- 
da, mkafiod gamoxatuli liTonuri TvisebebiT 
xasiaTdeba. isini movercxlisfro-TeTri, Sedare- 
biT magari nivTierebebi arian. qimiuri aqtivobiT 
CamorCebian tute liTonebs; haerze advilad 
iJangebian, wyalTan urTierTqmedeben Cveulebriv 
temperaturaze (magniumisa da beriliumis garda), 
haerze iwvian da iZlevian oqsidebs, romlebic 
wyals uerTdebian da warmoqmnian hidroqsidebs. 
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beriliumidan bariumisaken hidroqsidebis fuZe 
xasiaTi TandaTan izrdeba. beriliumis hidroqsi- 
di Be(OH)2 amfoterulia, Ba(OH)2_bariumis hidro-
qsidi ki Zlieri tutea. tutemiwaTa liTonebis 
marilebi Znelad ixsnebian wyalSi. magaliTad, 
tutemiwaTa karbonatebi da fosfatebi wyalSi ar 
ixsnebian. uxsnadia kalciumis, stronciumis, ba-
riumis sulfatebi da sxva marilebi. 
   bunebriv wylebSi gaxsnilia magniumisa da   
kalciumis xsnadi marilebi, rac ganapirobebs 
wylis sixistes. Tu wyali Seicavs magniumisa da 
kalciumis hidrokarbonatebs, maSin maT mier ga- 
mowveul sixistes droebiTi sixiste ewodeba, 
radgan aduRebiT SeiZleba misi mospoba da 
wylis darbileba. magram Tu wyali magniumisa da 
kalciumis sulfats Seicavs, maSin sixistes ewo- 
deba mudmivi. misi duRebiT mospoba ar SeiZleba. 
aseTi sixiste wyals SeiZleba moscildes sodis 
damatebiT: 

CaSO4 + Na2CO3 →  CaCO3↓ + Na2SO4 
MgSO4 + Na2CO3 →  MgCO3↓ + Na2SO4 

   Tanauri qvejgufis elementebi_TuTia, kadmiu- 
mi da vercxliswyali nakleb aqtiurebi arian  
tutemiwaTa liTonebTan SedarebiT. isini Znelad 
iJangebian,wyalTan Cveulebriv pirobebSi ar moq-
medeben. maTi oqsidebi da hidroqsidebi wyalSi 
ar ixsnebian, es ukanasknelni sust fuZeebs war- 
moadgenen, xolo TuTiis hidroqsidi amfoteru-   
lia. vercxliswylis hidroqsidi aramdgradia. 
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   TuTia da kadmiumi yvela naerTSi orvalentia- 
nia. vercxliswyali iCens rogorc or,ise erT va-  
lentobas. Tumca vercxliswylis erTvalentiani 
yvela naerTi dimerul naerTs warmoadgens. ase 
magaliTad, Hg2Cl2 SeiZleba warmovidginoT ase: 
Cl_Hg_Hg_Cl, sadac vercxliswyali orvalentian 
elementad gvevlineba. rac Seexeba daJangulobis 
xarisxs, vercxliswylis daJangulobis xarisxi 
+1-ia, xolo qloris –1. 
   TuTias, kadmiums da vercxliswyals sakmaod 
didi midrekileba aqvT kompleqsuri naerTebis 
warmoqmnisadmi, vidre tutemiwaTa liTonebis 
warmomadgenlebs.  
   TuTiis, kadmiumisa da vercxliswylis nitra- 
tebi, sulfatebi da qloridebi (garda Hg2Cl2-sa) 
wyalSi xsnadebia, xolo karbonatebi da fosfa-
tebi ki uxsnadia. 
 

samuSao #23 

magniumis, kalciumis, stronciumisa da 
bariumis naerTebi 

   cda #1. magniumis oqsidis miReba 
   aiReT mcire raodenobiT magniumis karbonatis 
fxvnili. moaTavseT igi faifuris tigelSi da 
Zlier gaavarvareT 10-15 wuTis ganmavlobaSi. gac- 
xelebiT magniumis karbonati iSleba magniumis 
oqsidad da naxSirbadis dioqsidad: 

MgCO3 →  MgO + CO2↑  

 124  
 
 



  

   gaciebis Semdeg magniumis oqsidi gadaitaneT 
sufTa sinjaraSi, daasxiT mas 10 ml wyali da 
SeanjRrieT. magniumis oqsidi mcire raodenobiT 
ixsneba wyalSi da warmoqmnis magniumis fuZes, 
romlis arsebobas daamtkicebT indikatoriT: 

MgO + H2O →  Mg(OH)2 
 

cda #2. magniumis hidroqsidis miReba da misi 
Tvisebebi 

   sinjaraSi CaasxiT magniumis sulfatis xsnari 
da daamateT natriumis tutis xsnari. unda gamoi- 
yos TeTri feris naleqi Mg(OH)2_magniumis hid- 
roqsidi: 

MgSO4 + 2 NaOH →  Mg(OH)2↓ + Na2SO4 
  sinjaraSi arsebuli naleqi gaanawileT samad: 
erTs daamateT marilmJava, sadac naleqi gaixsne- 
ba: 

Mg(OH)2 + 2 HCl →  MgCl2 + 2 H2O 
   meore nawils daumateT natriumis tutis xsna-   
ri, kargad anjRrieT, magram naxavT, rom aq 
Mg(OH)2 naleqi ar gaixsneba. es imas adasturebs, 
rom magniumis hidroqsidi mxolod fuZe Tvisebe- 
bis matarebelia. mesame nawils daumateT amoniu- 
mis qloridis xsnari. am SemTxvevaSi naleqi gaix- 
sneba imis gamo,rom reaqciis Sedegad warmoiqmne-  
ba wyalSi kargad xsnadi magniumis qloridi da 
mcired disocirebuli amoniumis tute: 

Mg(OH)2 + 2 NH4Cl ↔  MgCl2 + 2 NH4OH 
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cda #3. magniumis fuZe karbonatisa da magniumis 
hidrokarbonatis miReba 

   patara qimiur WiqaSi CaasxiT 10-15 ml magniu- 
mis sulfatis ganzavebuli xsnari da miumateT 
mas sodis xsnari. warmoiqmneba magniumis fuZe 
karbonatis TeTri feris naleqi: 

2 MgSO4 + 2 Na2CO3 + H2O →  Mg2(OH)2CO3↓ + 
+ 2 Na2SO4 + CO2↑  

   miRebul xsnarSi kipis xelsawyodan gaatareT 
naxSirbadis(IV) oqsidi, sanam warmoqmnili naleqi 
mTlianad gaixsneba. am SemTxvevaSi magniumis fu- 
Ze karbonati gardaiqmneba wyalSi xsnad hidro- 
karbonatad: 

Mg2(OH)2CO3 + 3 CO2 + H2O →  2 Mg(HCO3)2 
 

   cda #4. sorelis cementis damzadeba 
   faifuris rodinSi CayareT 4 g uwylo magniu- 
mis qloridi da 1 g magniumis oqsidis narevi. 
kargad gasriseT da miRebul narevs miumateT 5-8 
wveTi gamoxdili wyali da kvlav sriseT blanti 
masis miRebamde. miRebuli masa gadaitaneT qa-
Raldze. cota xanSi miRebuli masa gamagrdeba. 
mas sorelis cements uZaxian. sorelis cementis 
warmoqmnisas mimdinareobs reaqcia: 

MgO + MgCl2 + H2O →  2 MgOHCl 
 

   cda #5. Mg2+-ionis aRmoCenis reaqcia 
   sinjaraSi magniumis romelime marils miuma- 
teT sakmao raodenobiT amoniumis tute. warmoq-
mnil naleqs wveT-wveTobiT daumateT amoniumis 
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qloridis xsnari magniumis hidroqsidis naleqis 
srul gaxsnamde. miRebul gamWvirvale xsnars da- 
umateT natriumis hidrofosfatis (Na2HPO4) xsna- 
ris ramdenime wveTi. warmoiqmneba magniumis fos- 
fatis TeTri feris naleqi: 

MgCl2 + Na2HPO4 + NH3 →  MgNH4PO4↓ + 2 NaCl 
 

cda #6. kalciumis, stronciumisa da bariumis 
oqsidebis miReba da maTi Tvisebebi 

   aiReT kirqvis ramdenime patara natexi. moaTav- 
seT faifuris tigelSi da 30-40 wuTis ganmavlo- 
baSi gaavarvareT. maRali temperaturis gavleniT 
kalciumis karbonati daiSleba kalciumis oqsi- 
dad da naxSirbadis dioqsidad: 

CaCO3 →  CaO + CO2↑  
  gaciebis Semdeg miRebuli Caumqrali kiris na- 
texebi gadaitaneT faifuris jamSi da miumateT 
mas ramdenime wveTi wyali; naxavT, rom wylis 
moqmedebiT Caumqrali kiri fxvier masad iqceva 
da Zlier gacxeldeba. am process kiris Caqroba 
ewodeba, xolo miRebul produqts Camqrali ki- 
ri:   

CaO + H2O →  Ca(OH)2 
   Camqrali kiri kolbaSi gaxseniT wyalSi. mii- 
RebT TeTri feris mRvrie siTxes. mas kiris rZe 
ewodeba. amis Semdeg kiris rZe gafiltreT. gamW-
virvale filtrats, romelic Seicavs gaxsnil 
kalciumis hidroqsids, ewodeba kiriani wyali. 
SeamowmeT kiriani wylis are. amisaTvis daumateT 
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lakmusis xsnari da daukvirdiT feris cvlile- 
bas. 
   sinjaraSi gadaasxiT kiriani wyali da gaata- 
reT kipis xelsawyodan naxSirbadis(IV) oqsidi. 
warmoiqmneba TeTri feris naleqi. 
   analogiurad CaatareT cdebi stronciumisa 
da bariumis karbonatebze. miiReT stronciumisa 
da bariumis oqsidebi da SeiswavleT maTi Tvise- 
bebi. 
 
cda #7. kalciumis, stronciumisa da bariumis 

hidroqsidebis miReba 
  sam sinjaraSi CaasxiT 5-5 ml kalciumis,stron-  
ciumisa da bariumis qloridebis ganzavebuli 
xsnarebi. Semdeg samives miumateT 2-2 ml natriu- 
mis tutis xsnari. SeamCnevT, rom pirvel sinjara- 
Si warmoiqmneba kalciumis hidroqsidis TeTri 
feris naleqi sakmao raodenobiT, meore sinjara- 
Si gamoiyofa stronciumis hidroqsidis naleqi, 
magram ufro mcire raodenobiT, mesame sinjaraSi 
naleqi srulebiT ar gamoiyofa, radgan bariumis 
hidroqsidi wyalSi kargad ixsneba. dawereT reaq- 
ciaTa tolobebi.  
 
cda #8. kalciumis, stronciumisa da bariumis 

karbonatebis miReba 
   sam sinjaraSi cal-calke CaasxiT kalciumis, 
stronciumisa da bariumis qloridebis xsnarebi. 
yvela maTgans miumateT mcire raodenobiT sodis 
xsnari. samive sinjaraSi gamoiyofa TeTri feris 
naleqi. dawereT reaqciaTa tolobebi. aduReT 
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sinjarebSi arsebuli siTxe naleqTan erTad 2-3 
wuTis ganmavlobaSi. naleqebi wvrilkristalur 
masad iqceva da daileqeba sinjarebis fskerze. 
Tu sinjarebSi wveTwveTobiT CaasxamT ganzave- 
bul marilmJavas, SeamCnevT, rom naleqebi gaixs-
neba da gamoiyofa gazi. dawereT reaqciaTa to- 
lobebi. 
 
cda #9. alis Seferva kalciumis, stronciumisa 

da bariumis marilebiT 
   gaasufTaveT niqromis mavTulis erT-erTi bo- 
lo kargad. Semdeg daasveleT kalciumis nitra- 
tis xsnarSi da SeitaneT spirtquris alis ara- 
mnaT nawilSi. ali Seifereba agurisfer-wiTlad. 
analogiurad CaatareT cdebi stronciumisa da 
bariumis marilebze. stronciumis SemTxvevaSi 
ali Seifereba wiTlad, xolo bariumis SemTxve-
vaSi_mwvaned. 
 
   cda #10. xisti wylis darbileba 
   qimiur WiqaSi CaasxiT 8-10 ml kiriani wyali. 
kipis xelsawyodan atareT masSi naxSirbadis(IV) 
oqsidi, sanam pirvelad warmoqmnili kalciumis 
karbonati gaixsnebodes mTlianad, e.i. Tqven sin- 
jaraSi kalciumis hidrokarbonati gaqvT. igi ga-
anawileT or sinjaraSi. erT sinjaraSi xsnari 
aduReT manam, sanam kalciumis karbonati daile- 
qebodes, xolo meore sinjaraSi arsebul xist 
wyals daumateT 5 ml kiriani wyali. am ukanas-
knelis moqmedebiT kalciumis hidrokarbonati 
gadaiqceva karbonatad da daileqeba: 
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Ca(HCO3)2 + Ca(OH)2 →  2 CaCO3↓ + 2 H2O 
  amrigad, orive SemTxvevaSi wyalSi xsnadi kal-  
ciumis hidrokarbonati gadaiqceva karbonatad 
da daileqeba, xolo wyali ki darbildeba. 
   analogiurad SeiZleba darbildes magniumis 
hidrokarbonatis Semcveli wyali. 
 
   cda #11. 
   daamzadeT kalciumis sulfatis najeri 
xsnari. amoiReT pipetiT 10 ml xsnari da miu- 
mateT 5 ml gamoxdili wyali. miRebuli xsnari 
gaanawileT or sinjaraSi. erT sinjaraSi arsebu- 
li xsnari aduReT ramdenime xans. naleqis gamo- 
yofas ver SeamCnevT, e.i. mudmivi sixistis acile- 
ba wylis duRiliT SeuZlebelia. meore sinjara- 
Si arsebul xsnars miumateT sodis xsnari. kal- 
ciumi daileqeba karbonatis saxiT da wyali 
darbildeba: 

CaSO4 + Na2CO3 →  CaCO3↓ + Na2SO4 
   analogiurad SeiZleba magniumis sulfatis 
Semcveli xisti wylis darbileba. 
 

samuSao #24 

TuTia, kadmiumi, vercxliswyali 

   cda #1. mJavebis moqmedeba TuTiaze 
   aiReT ori sinjara, moaTavseT maTSi 2-2 mar- 
cvali TuTia. Semdeg erT-erT sinjaraSi CaasxiT 
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koncentrirebuli, xolo meoreSi ganzavebuli ma- 
rilmJava. daukvirdiT reaqciis msvlelobas. 
   analogiurad SeamowmeT TuTiis xsnadoba kon- 
centrirebul da ganzavebul gogirdmJavaSi. gaa- 
keTeT daskvna. amis Semdeg koncentrirebuli go- 
girdmJaviani sinjara gaacxeleT. reaqcia daCqar- 
deba, magram am dros gamoiyofa ara wyalbadi, 
aramed gogirdis(IV) oqsidi: 

Zn + 2 H2SO4 →  ZnSO4 + 2 H2O + SO2 
   sinjaras frTxilad (!) uynoseT da daumateT 
iodis wyalxsnari: 

H2SO3 + I2 + H2O →  2 HI + H2SO4 
   iodis wyalxsnari gauferuldeba. 
  axla SeamowmeT TuTiis xsnadoba Zlier ganza-  
vebul da koncentrirebul azotmJavaSi. SeamC-
nevT, rom koncentrirebuli azotmJava energiu- 
lad moqmedebs TuTiaze azotis(IV) oqsidis gamo- 
yofiT, xolo ganzavebuli azotmJavis TuTiasTan 
urTierTqmedebisas warmoiqmneba amiaki, romelic 
azotmJavasTan amoniumis nitrats warmoqmnis: 

4 Zn + 10 HNO3 →  4 Zn(NO3)2 + NH4NO3 + 3 H2O 
 

cda #2. TuTiis hidroqsidis miReba da Tvisebebi 
   sinjaraSi naxevramde CaasxiT TuTiis sulfa- 
tis xsnari da wveTwveTobiT (!) umateT mas nat- 
riumis tutis xsnari sakmao raodenobis TeTri 
feris naleqis miRebamde. sinjara SeanjRrieT da 
naleqi gaanawileT sam sinjaraSi. pirvel sinja- 
raSi naleqze imoqmedeT ganzavebuli marilmJa- 
viT, meore sinjaraSi_natriumis tutiT, xolo me- 
same sinjaraSi amoniumis tutiT. SeamCnevT, rom 
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samive sinjaraSi TuTiis hidroqsidi gaixsneba. 
Zn(OH)2-isa da amoniumis tutis urTierTqmedebis 
dros miiReba wyalSi xsnadi kompleqsuri naer- 
Ti:  

Zn(OH)2 + 6 NH4OH →  [Zn(NH3)6](OH)2 + 6 H2O 
   dawereT TuTiis hidroqsidis urTierTqmede- 
bis reaqciaTa gantolebebi marilmJavasTan da 
natriumis tutesTan. 
 

cda #3. kadmiumis hidroqsidis miReba da 
Tvisebebi 

   sinjaraSi kadmiumis qloridis xsnars miuma- 
teT natriumis tutis xsnari. gamoiyofa TeTri 
feris naleqi Cd(OH)2. naleqi gaanawileT sam sin- 
jaraSi. pirvel naleqian sinjaras miumateT gan- 
zavebuli marilmJava, meores_natriumis tute,xo-  
lo mesames_amoniumis tute. SeamCnevT, rom meore 
sinjaraSi naleqi ar gaixsneba, e.i. kadmiumis hid- 
roqsidi TuTiis hidroqsidisagan gansxvavebiT, 
fuZe TvisebebiT xasiaTdeba. TuTiis hidroqsidis 
msgavsad kadmiumis hidroqsidi amoniumis tutes- 
Tan wyalSi kargad xsnad kadmiumis kompleqsur 
naerTs iZleva: 

Cd(OH)2 + 4 NH4OH →  [Cd(NH3)4](OH)2 + 4 H2O 
 

cda #4. vercxliswylis gamoZeveba misi 
marilebidan 

   kargad gawmendili spilenZis firfita CauS- 
viT vercxliswylis(II) nitratis xsnarSi da daa- 
yovneT. SeamCnevT, rom spilenZis firfitis zeda-  
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piri daifareba Tavisufali vercxliswylis fe- 
niT. dawereT reaqciis gantoleba. 
 
   cda #5. vercxliswylis(II) oqsidis miReba 
   sinjaraSi moTavsebul Hg(NO3)2-is xsnars miu- 
mateT ganzavebuli natriumis tute. warmoiqmneba 
yviTeli feris vercxliswylis(II) oqsidi HgO: 

Hg(NO3)2 + 2 NaOH →  Hg(OH)2 + 2 NaNO3 
Hg(OH)2 →  HgO↓ + H2O 

 
cda #6. vercxliswylis(II) iodidis miReba da 

Tvisebebi 
   sinjaraSi vercxliswylis(II) nitratis xsnars 
wveTwveTobiT umateT ganzavebuli KI-is xsnari 
wiTeli feris naleqis warmoqmnamde: 

Hg(NO3)2 + 2 KI →  HgI2↓ + 2 KNO3 
  amis Semdeg naleqs Warbad miumateT KI-is xsna-  
ri. naleqi gaixsneba kompleqsis warmoqmnis gamo: 

HgI2 + 2 KI →  K2[HgI4] 
 

   cda #7. kalomelis Hg2Cl2-is miReba 
   vercxliswylis(I) nitratis xsnars miumateT 
marilmJavas an natriumis qloridis ganzavebuli 
xsnari. warmoiqmneba TeTri feris naleqi _ ka-
lomeli: 

Hg2(NO3)2 + 2 NaCl →  Hg2Cl2↓ + 2 NaNO3 
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cda #8. vercxliswylis(I) nitratze 
kaliumiodidis moqmedeba 

   sinjaraSi Hg2(NO3)2-is xsnars wveTwveTobiT 
umateT KI-is xsnari, sanam Hg2I2-is yviTel-mwvane 
feris naleqi warmoiqmnebodes: 

Hg2(NO3)2 + 2 KI →  Hg2I2↓ + 2 KNO3 
   miRebul naleqs Warbad miumateT KI-is xsnari. 
naleqi gaixsneba: 

Hg2I2 + 2 KI →  K2[HgI4] + Hg 
   vercxliswyali gamoiyofa mura an Savi feris 
naleqis saxiT. 
 
  cda #9. vercxliswylis(I) nitratis daJangva 
  sinjaraSi 1 ml Hg2(NO3)2-is xsnars miumateT 5-
6 wveTi koncentrirebuli azotmJava da aduReT. 
am dros erTvalentiani vercxliswyali iJangeba: 

Hg2(NO3)2 + 4 HNO3 →  Hg(NO3)2 + 2 NO2 + 2 H2O 
 

 
Y 

E 
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Tavi meoce 

perioduli sistemis mesame jgufis 
elementebi 

bori da alumini 

   bors araliTonuri Tvisebebi SedarebiT sus- 
tad aqvs gamoxatuli, vidre naxSirbadsa da si- 
liciums. agreTve sustad aqvs gamoxatuli li-
Tonuri Tvisebebic. liTonuri Tvisebebi gaZlie- 
rebulia aluminSi. igi movercxlisfro-TeTri, 
msubuqi liTonia. haerze Cveulebriv pirobebSi 
ar icvleba da arc wyali moqmedebs masze, rad- 
gan dafarulia aluminis oqsidis Txeli, mkvrivi 
SriT, romelic icavs Semdgomi daJangvisagan, 
magram Tu am Sres movacilebT, liTonuri alu- 
mini Zlier aqtiuria,Slis wyals, haerze swrafad 
iJangeba da sxva. 
   bori Cveulebriv temperaturaze Zalian iner- 
tulia, ar iJangeba haerze da ar uerTdeba sxva 
elementebs. bori warmoqmnis or modifikacias _ 
kristalurs da amorfuls, es ukanaskneli maRal 
temperaturaze gacxelebisas haerze inTeba da 
iwvis boris anhidridis B2O3-is warmoqmniT. aseve 
maRal temperaturaze uerTdeba halogenebs da 
zogierT liTons. borze ar moqmedebs wyali. 
koncentrirebuli azotisa da gogirdis mJavebi 
Jangavs mas boris mJavamde. boris wyalbadnaer- 
Tebs boranebi ewodeba. 
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   boris anhidridi B2O3 advilad uerTdeba 
wyals da warmoqmnis boris mJavas H3BO3. igi 
TeT- ri kristaluri nivTierebaa. gacxelebisas 
boris mJava kargavs erT molekula wyals da 
jer gada- iqceva metaboris mJavad HBO2, Semdeg 
wylis kidev dakargviT_tetraboris mJavad 
H2B4O7 da bolos boris anhidridad. boris mJavas 
marilebs bora-tebi ewodeba. boris mJavebis 
Zlieri sisustis gamo maTi marilebi 
wyalxsnarebSi Zlier hidro- lizebulia. 
boratebidan yvelaze mniSvnelovania natriumis 
tetraborati Na2B4O7·10 H2O, romelsac boraqss 
uwodeben. boraqsze mJavebis moqmedebiT miiReba 
boris mJava. boris aqroladi naerTebi als 
mwvane fers aZlevs. 
  alumini maRal temperaturaze aRadgens liTo-   
nebs maTi oqsidebidan. mag.: 

Fe2O3 + 2 Al →  Al2O3 + 2 Fe 
Cr2O3 + 2 Al →  Al2O3 + 2 Cr 

   alumini advilad ixsneba ganzavebul marili- 
sa da gogirdis mJavebSi, aseve ixsneba tuteebSi: 

2 Al + 6 HCl →  2 AlCl3 + 3 H2↑  
2 Al + 3 H2SO4 →  Al2(SO4)3 + 3 H2↑  

2 Al + 2 NaOH + 2 H2O →  2 NaAlO2 + 3 H2↑  
   alumini tuteebSi imitom ixsneba advilad, 
rom mis zedapirze damcveli oqsiduri Sre tu- 
tis moqmedebiT iSleba da warmoiqmneba alumina- 
ti: 

Al2O3 + 2 KOH + 3 H2O →  2 K[Al(OH)4] 
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   civ azotmJavaSi alumini ar ixsneba, pasiurde- 
ba. Tu mJavas gavacxelebT, reaqcia jer nela wa- 
rimarTeba, Semdeg ki_Zlier energiulad: 

Al + 6 HNO3 →  Al(NO3)3 + 3 H2O + 3 NO2↑  
   aluminis oqsidi warmoiqmneba aluminis wviT 
haerze. igi TeTri feris, wyalSi uxsnadi nivTie- 
rebaa. gacxelebiT alumini energiulad uerTdeba 
halogenebs, gogirds da sxva araliTonebs. alu- 
minis hidroqsidi Al(OH)3 uxsnadi TeTri feris, 
susti fuZea. igi tipuri amfoteruli hidroqsi- 
dia. tuteebSi gaxsnisas warmoqmnis ori saxis 
aluminats_meta- da orToaluminats. 
  aluminis qloridi, nitrati da sulfati wyal-  
Si kargad ixsneba,xolo fosfati_uxsnadia. alu-  
mins ormagi marilebis warmoqmnis unaric aqvs 
(Sabi da sxva). 
   aluminis zogierTi marili, magaliTad, sul- 
fidi da karbonati, ganicdis srul hidrolizs 
(ix. wina samuSaoebi). 
 

samuSao #25 

   cda #1. boris mJavas miReba boraqsidan 
   qimiur WiqaSi CayareT 5 g boraqsi da gaTbo- 
biT gaxseniT 10 ml wyalSi. boraqsis cxel 
xsnars miumateT 6 ml koncentrirebuli maril- 
mJava. mimdinareobs reaqcia: 

Na2B4O7 + 2 HCl + 5 H2O →  2 NaCl + 4 H3BO3 
   xsnari gaacieT. gamoiyofa boris mJavas TeTri 
kristalebi, romelic gafiltvriT SegiZliaT ga- 
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moyoT xsnaridan. kristalebi gaaSreT da Seina- 
xeT. 
 
  cda #2. boris mJavas aRmoCenis reaqcia 
  faifuris jamSi CayareT 1 g boris mJava an bo-  
raqsis fxvnili. miumateT mas 8-10 ml eTilis 
spirti da 5-8 ml koncentrirebuli gogirdmJava. 
miRebul xsnars kargad mourieT minis wkiriT da 
Semdeg aanTeT. reaqciis Sedegad gamoyofili 
boreTilis eTeri lamazi mwvane aliT daiwvis: 

B OH
OH

OH
+ H-O-C2H5

+ H-O-C2H5

+ H-O-C2H5

B O-C2H5

O-C2H5

O-C2H5

+ 3 H2O

 
 

   cda #3. aluminis gaaqtiureba 
   aluminis firfitis (mavTulis) mogrZo naWe- 
ris erTi mxare kargad gawmindeT zumfaris qa- 
RaldiT da CauSviT vercxliswylis(II) nitratis 
xsnarSi. daayovneT 1-2 wuTi. alumini gamoaZevebs 
vercxliswyals Hg(NO3)2-dan da warmoqmnis mas- 
Tan amalgamas, romelic xels uSlis aluminis 
zedapirze damcveli apkis gaCenas, ris gamo alu- 
mini aqtiurdeba_advilad iJangeba da Slis 
wyals. rodesac aluminis zedapiri xsnarSi nac- 
risfers miiRebs, mavTuli amoiReT xsnaridan,bam-  
biT frTxilad gawmindeT zedapiri da dadeT qa- 
Raldis furcelze. ramdenime wuTis Semdeg mav- 
Tulis zedapirze SeniSnavT aluminis oqsidis 
TeTri feris fifqs. amasTanave mavTuli gacxel-
deba. warmoqmnili oqsidi bambiT gadawmindeT, Ca- 
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uSviT wyalSi da daakvirdiT. alumini energiu- 
lad Slis wyals: 

2 Al + 6 H2O →  2 Al(OH)3 + 3 H2↑  
 

   cda #4. aluminis gapasiureba 
   aluminis mavTuli CauSviT ganzavebul maril- 
mJavaSi. rodesac SeniSnavT wyalbadis energiu- 
lad gamoyofas, mavTuli amoiReT marilmJavadan, 
garecxeT wyliT, CauSviT koncentrirebul azot- 
mJavaSi da daayovneT 2-3 wuTi. amis Semdeg mavTu- 
li amoiReT azotmJavadan, garecxeT wyliT da 
kvlav CauSviT imave marilmJavaSi. SeamCnevT, rom 
marilmJava aluminze ukve aRar moqmedebs, e.i. 
azotmJavam gamoiwvia aluminis gapasiureba. axse- 
niT mizezi. 
 
cda #5. aluminis urTierTqmedeba mJavebsa da 

tuteebTan 
   sam sinjaraSi cal-calke CaasxiT ganzavebuli 
marilis, gogirdisa da azotis mJavebi (1:2). Ti-
Toeul maTganSi CaagdeT ~ erTnairi raodenobiT 
aluminis mavTulis naWrebi. wyalbadis buStebis 
gamoyofis siswrafis mixedviT SeamCnevT, rom 
aluminze yvelaze ufro energiulad moqmedebs 
marilmJava, ufro naklebad_gogirdmJava, xolo 
azotmJava srulebiT ar moqmedebs. 
   axla sinjaraSi aluminis mavTulis naWrebs 
miumateT koncentrirebuli azotmJava. SeamCnevT, 
rom oTaxis temperaturaze alumini ar ixsneba 
azotmJavaSi. amis Semdeg sinjara gaacxeleT (am- 

 139  
 
 



  

wov karadaSi). SeamCnevT, rom reaqcia jer nela, 
Semdeg ki energiulad warimarTeba: 

Al + 4 HNO3 →  Al(NO3)3 + 2 H2O + NO 
   Semdeg sinjaraSi moTavsebul aluminis naW- 
rebs miumateT 3-5 ml natriumis tutis koncen-
trirebuli xsnari da sinjara odnav SeaTbeT. mi- 
iReba aluminati da wyalbadi: 

2 Al + 2 NaOH + 2 H2O →  2 NaAlO2 + 3 H2 
 

cda #6. aluminis hidroqsidis miReba da 
Tvisebebi 

  sinjaraSi aluminis qloridis an aluminis Sa-  
bis KAl(SO4)2·12 H2O xsnars wveTwveTobiT umateT 
natriumis tutis xsnari TeTri feris labisebri 
naleqis warmoqmnamde. sinjara SeanjRrieT da na- 
leqi gaanawileT or sinjaraSi. erT sinjaraSi 
naleqs miumateT ganzavebuli HCl, xolo meoreSi 
_NaOH-is xsnari. orive SemTxvevaSi naleqi gaixs- 
neba: 

Al(OH)3 + 3 HCl →  AlCl3 + 3 H2O 
Al(OH)3 + NaOH →  NaAlO2 + 2 H2O 

 
    cda #7. 
   wina cdaSi miRebul natriumis aluminatis 
xsnars miumateT amoniumis qloridis xsnari. Tu 
naleqi ar gamoiyo, sinjara SeaTbeT. gamoiyofa 
aluminis hidroqsidi. natriumis metaaluminatze 
amoniumis qloridis moqmedebiT miiReba amoniu-
mis metaaluminati, romelic ganicdis srul hid-
rolizs. gamoiyofa amiaki da aluminis hidroq-
sidi: 
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NaAlO2 + NH4Cl →  NH4AlO2 + NaCl 
NH4AlO2 + H2O →  NH4OH + HAlO2 

NH4OH →  NH3↑ + H2O 
HAlO2 + H2O →  Al(OH)3 

   Sejamebulad: 

NaAlO2 + NH4Cl + H2O →  Al(OH)3 + NaCl + NH3↑  
 

  cda #8. mRvrie wylis gawmenda aluminis SabiT 
   0,5 litriani qimiuri Wiqa gaavseT onkanis 
wyliT. CayareT masSi 1-2 g gafxvierebuli Tixa 
da minis wkiriT kargad mourieT. miRebuli mRv- 
rie wyali CaasxiT or Tanabari moculobis ci- 
lindrSi ise, rom wylis done orive cilindrSi 
iyos erTnairi. amis Semdeg erT-erT cilindrSi 
CayareT kargad gafxvierebuli 0,5-1 g aluminis 
Sabi, kargad mourieT da daayovneT. ramdenime 
xnis Semdeg SeamCnevT, rom cilindrSi, romel- 
Sic aluminis Sabia Setanili, wyali ufro male 
daiwmindeba. mRvrie wyalSi Setanil aluminis 
Sabsa da wyalSi arsebul kalciumis hidrokar-
bonats Soris reaqciis Sedegad warmoiqmneba 
aluminis hidrokarbonati, romelic ganicdis 
srul hidrolizs: 

Al2(SO4)3 + 3 Ca(HCO3)2 →  2 Al(HCO3)3 + 3 CaSO4 
3 H2O

3 CO2
Al(HCO3)3 + 3 H2O Al(OH)3 + 3 H2CO3

 
   gamoyofili aluminis hidroqsidi adsorbirebs 
wyalSi Setivtivebul myar nawilakebs, maTTan 
erTad ileqeba WurWlis fskerze da wyali amis 
gamo iwmindeba. 
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   cda #9. aluminis iodidis miReba 
   moamzadeT 0,27 g aluminis fxvnilisa da 3,8 g 
kargad gasresili iodis narevi. CayareT faifu- 
ris jamSi da mieciT konusis forma. jami dad- 
giT amwov karadaSi. narevs konusis wverSi mi- 
nis CxiriT gaukeTeT Rrmuli, romelSic pipetiT 
CaasxiT 1-2 wveTi wyali (rogorc katalizato- 
ri). ramdenime wamSi daiwyeba energiuli reaqcia, 
romlis Sedegad warmoiqmneba aluminis iodidi: 

2 Al + 3 I2 →  2 AlI3 Y E 
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Tavi ocdameerTe 

kala da tyvia 

   kala da tyvia elementTa perioduli sistemis 
meoTxe jgufis mTavari qvejgufis warmomadgen- 
lebia. Tavisi fizikuri TvisebebiT tipuri li-
Tonebia. maT atomTa gare Sreze oTxi eleqtro- 
nia. Tu eleqtronebs gascemen, gadaiqcevian dade- 
biT ionebad; eleqtronebis gacemis garda, maT 
SeuZliaT oTxi kovalenturi bmis warmoqmnac, 
rac saerTod damaxasiaTebelia araliTonebisaT- 
vis, kerZod am jgufis elementebisaTvis. atomis 
radiusis gazrdis gamo es unari sustad aqvT ga- 
moxatuli kalasa da tyvias, naxSirbadsa da si- 
liciumTan SedarebiT. amitom kalasa da tyvias 
liTonuri Tvisebebi ufro mkveTrad aqvT gamoxa- 
tuli. 
   eleqtrouaryofiTi elementebis mimarT meoT- 
xe jgufis mTavari qvejgufis elementebi, garda 
daJangulobis ricxvisa +4, avlenen naerTebSi +2 
daJangulobis ricxvsac. orvalentiani kalisa da 
tyviis oqsidebi fuZe oqsidebia, xolo Sesabamis 
hidroqsidebSic fuZis Tvisebebi sWarbobs. oTx-
valentiani kalisa da tyviis naerTebSi sWarbobs 
mJavuri xasiaTi. orvalentiani kalisa da tyviis 
marilebi wyalxsnarebSi ganicdian hidrolizs, 
rogorc susti fuZeebisagan warmoqmnili marile- 
bi. 
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   kala da tyvia wyalbadTan aramdgrad (RH4  ti- 
pis) naerTs warmoqmnian. isini uSualod uerTde- 
bian halogenebsa da gogirds. 

kala warmoqmnis or oqsids: SnO_kalis(II) oq- 
sidi da SnO2_kalis(IV) oqsidi. SnO-s Sesabamisi 
hidroqsidi Sn(OH)2 amfoterulia, romelic tute- 
ebSi gaxsnisas iZleva marilebs_stanitebs. SnO2-
is Sesabamisi hidroqsidi H2SnO3 amfoteruli xa- 
siaTisaa, magram masSi sWarbobs mJavuri Tvisebe- 
bi. mis marilebs stanatebi ewodebaT. kalis mJava 
arsebobs ori modifikaciis saxiT: erTi aris e.w. 
α-kalis mJava da meore_β-kalis mJava. α-kalis mJa- 
va miiReba SnCl4-ze amoniumis tutis moqmedebiT, 
xolo β-kalis mJava ki_kalaze koncentrirebuli 
azotmJavas moqmedebiT. α-kalis mJava koncentri- 
rebul marilmJavasa da koncentrirebul tuteeb- 
Si xsnadia, xolo β-kalis mJava maTSi uxsnadia. 
kalis marilebidan uxsnadia sulfidebi, danarCe- 
nebi xsnadia. SnS2 ixsneba tute liTonebisa da 
amoniumis sulfidebSi,ris Sedegad miiReba wyal-  
Si advilad xsnadi sulfomarili. SnS ki ixsneba 
mxolod tute liTonebisa da amoniumis disul-
fidebSi da warmoqmnis iseTsave sulfomarilebs. 
kalis sulfomarilis Sesabamisi sulfomJava Ta- 
visufal mdgomareobaSi ar arsebobs.  

gansxvavebiT kalisagan, tyvia haerze swrafad 
ifareba oqsidis Txeli SriT, romelic icavs mas 
Semdgomi daJangvisagan. tyviaze ver moqmedebs 
ganzavebuli marilisa da gogirdis mJavebi. igi 
advilad ixsneba azotisa da Zmris mJavebSi. tyvia 
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agreTve ixsneba tuteebSi da warmoqmnis mari- 
lebs_plumbitebs. tyvia or oqsids warmoqmnis: 
PbO_tyviis(II) oqsidi da PbO2_tyviis(IV) oqsidi. 
cnobilia oqsidis msgavsi ori naerTi_Pb2O3 da 
Pb3O4,romlebic rentgenostruqturuli gamokvle-  
vebis Tanaxmad marilebs warmoadgenen. surinji 
Pb3O4_Pb2[PbO4] tyviis(II) tetraoqsoplumbatia; 
Pb2O3_Pb[PbO3] tyviis(II) trioqsoplumbati. 

Pb(OH)2_tyviis(II) hidroqsidi amfoterulia. 
tuteebSi ixsneba da miiReba marilebi, romelTac 
plumbitebi ewodebaT. PbO2-s Seesabameba orTo_ 
H4PbO4 da meta_H2PbO3 tyviis mJavebi. isini 
Tavisu- fal mdgomareobaSi ar arseboben. 
cnobilia maTi marilebi_plumbatebi. 

tyviis marilebidan wyalSi xsnadebia nitrati 
da acetati. qloridi, iodidi, sulfati da qro-
mati wyalSi uxsnadebia. aseve uxsnadia tyviis 
fuZe karbonati Pb(OH)2·PbCO3, romelsac tyviis 
TeTras uwodeben. mas zeTis TeTri saRebavis da-
samzadeblad xmaroben.  

tyvia da misi naerTebi sawamlavebia. 
 

samuSao #26 

kala, tyvia 

   cda #1. myife kalis miReba 
   faifuris jamSi moaTavseT liTonuri kalis 1-
2 patara naWeri da gaaxureT ise, rom kala ar 
galRves (t≤200ºC). drodadro liTonis maSis sa- 
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SualebiT gasinjeT gaxurebuli kala. rodesac 
is msxvrevadi gaxdeba, gacxeleba SewyviteT da 
maSinve jamSi gasriseT winaswar gaxurebuli fa-
ifuris filTaqviT. kala wvril fxvnilad iqceva. 
 
 cda #2. kalis miReba misi marilebidan TuTiiT 
   sinjaraSi CaasxiT SnCl2-is xsnari da CaagdeT 
masSi 1-2 marcvali TuTia. ramdenime xnis Semdeg 
SeamCnevT, rom TuTiis zedapiri daifareba kalis 
fxvniliT. dawereT reaqciis gantoleba.  
 
   cda #3. kalis xsnadoba mJavebSi 
   sam sinjaraSi moaTavseT kalis TiTo patara 
naWeri. pirvel sinjaraSi CaasxiT ganzavebuli 
marilmJava, meoreSi ganzavebuli gogirdmJava, 
xolo mesameSi_ganzavebuli azotmJava da dauk- 
virdiT. samive SemTxvevaSi reaqcia Zalian nela 
warimarTeba. amis Semdeg samive sinjara gaacxe- 
leT. reaqcia sagrZnoblad aCqardeba. pirvel or 
sinjaraSi gamoiyofa wyalbadi da kalis Sesaba-
misi marilebi. dawereT reaqciaTa gantolebebi. 
  ganzavebul azotmJavaSi warmoiqmneba orvalen-  
tiani kalisa da amoniumis nitratebi: 

4 Sn + 10 HNO3 →  4 Sn(NO3)2 + NH4NO3 + 3 H2O 
   msgavsi cdebi CaatareT koncentrirebul mari- 
lis, gogirdis da azotis mJavebTan Cveulebriv 
temperaturaze da gacxelebiT. kalaze koncen-
trirebuli marilmJavas moqmedebisas gamoiyofa 
wyalbadi, xolo koncentrirebuli gogirdmJavis 
SemTxvevaSi oTxvalentiani kalis sulfati da 
gogirdis(IV) oqsidi: 
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Sn + 4 H2SO4 →  Sn(SO4)2 + 4 H2O + SO2↑  
   koncentrirebuli azotmJavasa da kalis urTi- 
erTqmedebis reaqcia gamoisaxeba gantolebiT: 

Sn + 4 HNO3 →  H2SnO3↓ + H2O + 4 NO2↑  
 

   cda #4. kalis xsnadoba tuteSi 
   sinjaraSi CayareT kalis naWrebi (~ 0,5 g), miu- 
mateT 4-5 ml koncentrirebuli natriumis tutis 
xsnari da aduReT, sanam kala nawilobriv gaix- 
snebodes _ warmoiqmneba natriumis stanati da 
wyalbadi: 

Sn + 2 NaOH + H2O →  Na2SnO3 + 2 H2↑  

 
   cda #5. kalis(II) qloridis miReba 
   faifuris jamSi moaTavseT liTonuri kalis 
3-4 patara naWeri, miumateT mas 10-15 ml koncen- 
trirebuli marilmJava da gaacxeleT amwov kara- 
daSi spirtquraze. rodesac kalis meti nawili 
gaixsneba da xsnaris moculoba mniSvnelovnad 
Semcirdeba, gacxeleba SewyviteT. xsnari ganaza- 
veT gamoxdili wyliT da gadawureT jamSi dar-
Cenili kalis naWrebidan. miRebuli SnCl2-is xsna- 
ri SeinaxeT cdebisaTvis. 
 

cda #6. kalis(II) hidroqsidis miReba da 
Tvisebebi 

   sinjaraSi Casxmul SnCl2-is xsnars wveTwve- 
TobiT umateT NaOH-is xsnari TeTri feris na-
leqis warmoqmnamde. dawereT reaqciis gantole- 
ba. miRebuli naleqi gaanawileT or sinjaraSi. 
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erT sinjaraSi miumateT marilmJava, xolo meo- 
reSi_ natriumis tutis xsnari. orive SemTxvevaSi 
naleqi gaixsneba. meore SemTxvevaSi warmoiqmneba 
staniti. dawereT reaqciaTa gantolebebi. 
   staniti Zlieri aRmdgenelia. amis sailustra- 
ciod miRebuli stanitis xsnars miumateT 5-6 wve- 
Ti Bi(NO3)3-is xsnari da sinjara Zlier Seanj-
RrieT. pirvelad warmoiqmneba Bi(OH)3-is TeTri 
naleqi, romelic TandaTan Savdeba liTonuri bi- 
smutis gamoyofis gamo: 

2 Bi(OH)3 + 3 Na2SnO2 → 2 Bi↓+ 3 Na2SO3 + 3 H2O 
 

 cda #7. kalis(II) qloridis aRmdgeneli Tviseba 
   sinjaraSi CaasxiT 1-2 ml sulemis xsnari da 
miumateT mas ramdenime wveTi axladdamzadebuli  
SnCl2-is xsnari. warmoiqmneba TeTri feris 
naleqi: 

2 HgCl2 + SnCl2 → Hg2Cl2↓+ SnCl4 
   Semdeg xsnars Warbad miumateT SnCl2-is xsnari. 
naleqi TandaTan monacrisfero-moSavo fers mii- 
Rebs Tavisufali vercxliswylis gamoyofis ga- 
mo: 

Hg2Cl2 + SnCl2 → 2 Hg↓+ SnCl4 
 

   cda #8. kalis mJavebis miReba da Tvisebebi 
   (cda CaatareT amwov karadaSi) 
   patara qimiur WiqaSi CaasxiT 5-10 ml SnCl2-is 
xsnari da 1-2 wuTis ganmavlobaSi atareT masSi 
qlori: 

SnCl2 + Cl2 → SnCl4 
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   miRebuli xsnari 5-6 wuTis ganmavlobaSi 
frTxilad  aTbeT  50-60ºC-is  farglebSi.  gacie- 
bis Semdeg SnCl4-is xsnari CaasxiT sinjaraSi da 
wveTwveTobiT umateT mas amoniumis tute. gamo-
iyofa α-kalis mJava TeTri feris naleqis saxiT: 

SnCl4 + 4 NH3 + 3 H2O → H2SnO3↓+ 4 NH4Cl 
   miRebuli naleqi gaanawileT or sinjaraSi da 
SeamowmeT naleqis xsnadoba koncentrirebul ma- 
rilmJavasa da koncentrirebul natriumis tute- 
Si. orive SemTxvevaSi naleqi gaixsneba: 

H2SnO3 + 4 HCl → SnCl4 + 3 H2O 
H2SnO3 + 2 NaOH → Na2SnO3 + 2 H2O 

    
   cda #9. 
   faifuris jamSi moaTavseT liTonuri kalis 
ramdenime naWeri. miumateT mas 5-10 ml koncen-
trirebuli azotmJava da gaacxeleT. warmoiqmne-
ba β-kalis mJavas TeTri feris naleqi: 

Sn + 4 HNO3 → H2SnO3 + H2O + 4 NO2↑ 
   Semdeg jamis SigTavsi ganazaveT wyliT, nale- 
qi garecxeT dekantaciiT, moacileT kalis naWre- 
bi da naleqis mcire nawili moaTavseT or sinja- 
raSi. SeamowmeT naleqis xsnadoba koncentrire- 
bul marilmJavasa da koncentrirebul natriumis 
tuteSi. SeniSnavT, rom β-kalis mJava ar gaixsne- 
ba arc mJavaSi, arc tuteSi. 
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cda #10. tyviis gamoZeveba misi marilebis 
xsnarebidan 

   tyviis(II) acetatis xsnarSi moaTavseT TuTiis 
marcvlebi da daacadeT. TuTiaze gamoiyofa 
tyviis lamazi Savi feris mbrwyinavi kristalebi. 
 
   cda #11. tyviis daJangva 
   faifuris jamSi moaTavseT tyviis patara naWe- 
ri da gaaxureT. tyvia jer gadneba, Semdeg misi 
zedapiri daifareba yviTeli feris oqsidiT. da- 
wereT reaqciis gantoleba. 
 
   cda #12. tyviis xsnadoba mJavebSi 
   sam sinjaraSi moaTavseT tyviis TiTo patara 
naWeri. SeamowmeT maTi xsnadoba ganzavebul ma-
rilis, gogirdis da azotis mJavebSi. SeamCnevT, 
rom tyvia ganzavebul marilisa da gogirdis mJa- 
vebSi ar gaixsneba, xolo ganzavebul azotmJava- 
Si igi nela gaixsneba. 
   axla mSral sinjaraSi tyviis patara naWers 
miumateT koncentrirebuli gogirdmJava. SeamC- 
nevT, rom tyviis zedapiri daifareba TeTri fe-
ris Txeli SriT PbSO4, romelic xels uSlis 
tyviis Semdgom gaxsnas. 
 

cda #13. tyviis(II) hidroqsidis miReba da 
Tvisebebi 

   sinjaraSi tyviis(II) nitratis an acetatis 
xsnars wveTwveTobiT umateT natriumis tute 
TeTri feris naleqis gaCenamde. miRebuli nale- 
qis nawili gadaitaneT meore sinjaraSi. erT maT- 
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ganze imoqmedeT ganzavebuli azotmJavaTi, xolo 
meoreze_koncentrirebuli natriumis tutiT. Se-
amCnevT, rom naleqi orive SemTxvevaSi gaixsneba. 
dawereT reaqciaTa gantolebebi. 
 
 cda #14. tyviis Zneladxsnadi marilebis miReba 
   sinjaraSi tyviis(II) acetatis xsnars miuma- 
teT ganzavebuli marilmJava. warmoiqmneba tyviis 
(II) qloridis TeTri feris naleqi: 

Pb(CH3COO)2 + 2 HCl → PbCl2↓+ 2 CH3COOH 
   axla xsnari naleqTan erTad aduReT. naleqi 
gaixsneba. sinjara cxeli xsnariT CadgiT civ- 
wylian WiqaSi. PbCl2 kvlav gamoiyofa nemsisebri 
kristalebis saxiT. 
 
   cda #15. 
   sinjaraSi Casxmul tyviis(II) acetatis xsnars 
wveTwveTobiT umateT KI-is xsnari yviTeli 
feris naleqis warmoqmnamde. sinjara Se- 
anjRrieT. naleqis mcire nawili gadaitaneT meo-  
re sinjaraSi da SeinaxeT. pirvel sinjaraSi na- 
leqs daumateT ramdenime wveTi Zmris mJava da 
aduReT naleqis gaxsnamde. Tu naleqi mTlianad 
ar gaixsna, gacxeleba SewyviteT da rogorc ki 
naleqi dawdeba, gamWvirvale cxeli xsnari swra- 
fad gadaasxiT meore sufTa sinjaraSi da gaac-
xeleT. amis Semdeg sinjara xsnariT CadgiT civ- 
wylian WiqaSi. gamoiyofa brWyviala mooqros-
fro-yviTeli qerclisebri kristalebi PbI2. ga- 
moitaneT daskvna PbCl2-isa da PbI2-is xsnadobis 
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Sesaxeb civsa da cxel wyalSi. dawereT reaqcia- 
Ta gantolebebi. 
   axla sinjaraSi Senaxul PbI2-is naleqs miuma- 
teT KI-is koncentrirebuli xsnari. naleqi gaix- 
sneba_warmoiqmneba xsnadi kompleqsuri marili: 

PbI2 + KI → K[PbI3] 
 

   cda #16. 
   sinjaraSi tyviis(II) acetatis xsnars miumateT 
kaliumis qromatis xsnari. gamoiyofa tyviis(II) 
qromatis yviTeli feris naleqi: 

Pb(CH3COO)2 + K2CrO4 → PbCrO4↓+ 2 CH3COOK 
   miRebuli naleqis xsnadoba SeamowmeT ganzave- 
bul azotmJavaSi da Sedegi CaiwereT. 
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Tavi ocdameore 

gardamavali elementebi 

   elementTa perioduli sistemis Tanauri qvej- 
gufis elementebs, romelTa atomebSi mimdinare- 
obs d-qvedonis Sevseba eleqtronebiT, gardamava- 
li elementebi ewodebaT. isini ganlagebulia di- 
di periodebis qvemo mwkrivebSi. es elementebi 
arsebiTad gansxvavdeba Tavisi qimiuri Tvisebe- 
biT mcire periodis elementebisagan. yvela gar- 
damavali elementi mZimea da maT umravlesobas 
didi sawarmoo mniSvneloba aqvT. aseTia rkina 
da saerTod „foladwarmomqmneli“ eqvsi elemen- 
ti: vanadiumi, qromi, manganumi, rkina, kobalti da 
nikeli. maTi momdevnoa spilenZi da TuTia, rom- 
lebic foladisagan gansxvavebul Senadnobebs 
warmoqmnian. 
   yvela gardamavali elementi liTonia. 
  

qromi 

   qromi me-6 jgufis b-qvejgufis elementia. li- 
Tonuri qromi brWyviala TeTri, magari liTonia. 
Cveulebriv temperaturaze mSral da tenian haer- 
ze sakmaod mdgradia. misi lRobis temperatura 
1830ºC-is tolia. qromi uSualod uerTdeba halo- 
genebs, gogirds, azots, siliciums, bors da zo- 
gierT sxva elements. 
   ganzavebul marilmJavasa da gogirdmJavaSi 
qromi energiulad ixsneba, xolo koncentrire- 
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bul azotmJavasa da samefo wyalSi ara. igi pasi- 
urdeba. 

Cr + H2SO4 → CrSO4 + H2↑ 
4 CrSO4 + 2 H2SO4 + O2 → 2 Cr2(SO4)3 + 2 H2O 

   qromi amJRavnebs naerTebSi +2, +3 da +6 daJan- 
gulobis xarisxs. qromis naerTebi +2 daJangu-
lobis xarisxiT aramdgradia da daJangviT advi- 
lad gadadian naerTebSi +3 daJangulobis xaris- 
xiT, romlebic sakmaod didi mdgradobiT xasiaT- 
debian. 
  qromis naerTebi, romlebSic qromi +6 daJangu-  
lobis xarisxiTaa, advilad gadadian naerTebSi 
+3 daJangulobis xarisxiT. 
   orvalentiani qromis naerTebi xsnarebSi cis- 
feria, samvalentiani_mwvane. 

fuZe oqsidi    amfoteruli oqsidi     mJavuri oqsidi F

  fuZe           amfoteruli        qrommJava  diqrom-
                                                   mJava

t
u
t
eebT

anmJ
av
eb
T
an

  CrO                              Cr2O3                                           CrO3

  Cr(OH)2                                 Cr(OH)3                                     H2CrO4         H2Cr2O7

Cr3+       CrO2
-

 
   samvalentian qroms axasiaTebsEormagi da kom- 
pleqsuri marilebis warmoqmna. 
   qromis anhidridi CrO3 warmoadgens Zlier dam- 
Jangvel wiTeli feris kristalur nivTierebas, 
romelic wyals energiulad uerTdeba. misi Sesa-
bamisi qromis H2CrO4 da biqromis an diqromis 
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H2Cr2O7 mJavebi arsebobs mxolod wyalxsnarebSi. 
qromatebi yviTeli ferisaa, biqromatebi narin- 
jisferi. wyalSi kargad ixsneba tute liTone- 
bisa da amoniumis qromatebi da biqromatebi, da- 
narCenebi wyalSi uxsnadia. qromati miiReba sam-  
valentiani qromis naerTebis daJangviT da piri- 
qiT, qromatis aRdgeniT miiReba samvalentiani 
qromis naerTebi: 

Cr2(SO4)3+3Br2+16KOH → 
2K2CrO4+6KBr+3K2SO4+8H2O 

K2Cr2O7 + 14 HCl → 2 CrCl3 + 2 KCl + 3 Cl2 + 7 H2O 
   qromatze mJavis moqmedebiT warmoiqmneba biq- 
romati, xolo biqromatze tutis moqmedebiT_ 
qromati: 

2 K2CrO4 + H2SO4 → K2Cr2O7 + K2SO4 + H2O 
K2Cr2O7 + 2 KOH → 2 K2CrO4 + H2O 

   qromatebi da biqromatebi mJave areSi Zlieri 
damJangvelebi arian. aseve Zlieri damJangvelia 
qromis mJavis qloranhidridi CrO2Cl2. mas qloro- 
vani qromili ewodeba. igi wiTeli feris siTxea. 
advilad ganicdis hidrolizs da warmoqmnis 
qrommJavas: 

ACrO2Cl2 + 2 H2O → H2CrO4 + 2 HCl 
   qloriani qromili warmoiqmneba qromis mSral 
anhidridze qlorwyalbadis moqmedebiT: 

CrO3 + 2 HCl → CrO2Cl2 + H2O 
   misi aRnagoba unda warmovidginoT ase: 

Cl

Cl
Cr

O

O  
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manganumi 

   manganumi me-7 jgufis Tanauri qvejgufis ele- 
mentia. masSi sWarbobs liTonuri Tvisebebi. man-
ganumi did msgavsebas iCens qromTan da rkinas- 
Tan. is vercxlisebr-TeTri liTonia. haerze igi 
ifareba oqsiduri afskiT, romelic mas Semdgomi 
daJangvisagan icavs. qimiur reaqciebSi advilad 
Sedis, magaliTad halogenebTan. uerTdeba azots 
1200ºC-ze Mn3N2-is warmoqmniT, fosfors, 
gogirds, 
siliciums, naxSirbads, bors da sxva.  
   liTonebTan manganumi warmoqmnis rig mniSvne- 
lovan Senadnobebs. rkinasTan_feromanganums, ro-
melSic manganumis Semcveloba 60-90%-ia. feroman- 
ganumis miRebis meTodi WiaTuris manganumis mad- 
nidan, romelic safuZvlad daedo zestafonis 
qarxnis process, SemuSavebulia giorgi nikola- 
Zis mier. 
   manganumi naerTebSi gvxvdeba +2, +3, +4, +6 da 
+7 daJangulobis xarisxiT. amaTgan +4, +6 da +7 
daJangulobis xarisxis mqone naerTebi damJangve- 
lebi arian, magram sxvadasxva xarisxiT avlenen 
damJangvel unars.  
   manganumi warmoqmnis oTx martiv oqsids: MnO, 
Mn2O3, MnO2, Mn2O7 da erT Sereul oqsids Mn3O4 
(MnO·Mn2O3). rac Seexeba MnO3_manganumis(VI) oq- 
sidi Tavisufali saxiT dadgenili ar aris. 
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   daJangulobis xarisxis zrdasTan erTad man-
ganumis oqsidebisa da Sesabamisi hidroqsidebis 
fuZe Tvisebebi sustdeba da Zlierdeba mJavuri 
Tvisebebi. 

        Mn(OH)2               Mn(OH)3            Mn(OH)4                  H2MnO4        HMnO4

Zlierdeba fuZe Tvisebebi                Zlierdeba mJavuri Tvisebebi

amfoterulia   
manganumis naerTebi daJangulobis +2 xaris- 

xiT xsnarebSi umetesad Ria vardisferia da 
mdgradia mJave areSi. Zlieri damJangvelebis moq- 
medebiT SeiZleba daiJangos ufro maRali xaris- 
xiT. 
   manganumis Jangbadiani naerTebidan yvelaze 
mdgradia manganumis(IV) oqsidi MnO2. igi Zlieri 
damJangvelia. amasTanave masze ufro Zlieri dam- 
Jangvelebis moqmedebiT igi iJangeba. magaliTad, 
manganumis(IV) oqsidis tuteebTan  da berToles 
marilTan an romelime sxva damJangvelebTan 
SelRobiT warmoiqmneba manganati K2MnO4. mangana- 
tebi ganzavebul xsnarebSi advilad iSleba, ris 
Sedegad warmoiqmneba permanganati, manganumis(IV) 
oqsidi da tute. isini iSleba agreTve mJavebis 
moqmedebiT, tute areSi ki mdgradebia. 
   permanganatis Sesabamisi mJava HMnO4 arsebobs 
mxolod wyalxsnarSi. rogorc mJava, ise marile- 
bi Seferilia Jolosfrad, ufro sworad iisfer-
wiTlad. manganumis mJava da misi marilebi_per- 
manganatebi Zlieri damJangvelebia. kaliumis per- 
manganati gacxelebiT iSleba da gamoyofs Jan- 
gbads. permanganatis kristalebze koncentrire- 
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buli gogirdmJavas moqmedebiT miiReba manganumis 
mJavas anhidridiMMn2O7. igi Zlieri damJangvelia,  
gacxelebisas afeTqebiT iSleba manganumis(IV) 
oqsidad da Jangbadad.   

Yrkina, kobalti, nikeli 
   rkina, kobalti, nikeli perioduli sistemis 
merve jgufis liTonebia. samive elementi qimiuri 
da fizikuri TvisebebiT Zalian hgavs erTmaneTs 
da maT rkinis ojaxs uwodeben. 
   rkinis ojaxis elementebis zogadi Tvisebaa 
is, rom naerTebSi metwilad orvalentianebi ari- 
an. am mxriv gamoirCeva rkina, romelic ufro 
mdgradia samvalentian mdgomareobaSi. saerTod, 
maT cvladi valentoba axasiaTebT, gansakuTre- 
biT  kompleqsnaerTebSi. 
   rkinas, kobaltsa da nikels axasiaTebT eleq- 
tronebis gacema aramarto bolo, aramed bolos- 
wina Sridan da amJRavneben cvalebad valentobas. 
   rkina Tavis naerTebSi or-, sam- da eqvsvalen- 
tiania, xolo kobalti da nikeli iCens mxolod 
or- da samvalentobas.  
   rkinisaTvis yvelaze ufro mdgradia is naer- 
Tebi, sadac is iCens samvalentobas. kobaltisa 
da nikelis naerTebidan ki mdgradia isini, sadac 
kobalti da nikeli orvalentiania. 
   rkina. qimiurad sufTa rkina Zlier rbili, mo- 
vercxlisfro-TeTri liTonia. igi haerze ar 
iJangeba. misgan damzadebuli sagnebi hgavs pla-
tinis sagnebs. sufTa rkina, rogorc platina, Se- 
iZleba damuSavdes civ mdgomareobaSi. 
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   rkinas axasiaTebs oTxi_α, β, γ da δ alotropiu- 
li saxecvlileba. 769ºC-ze gaxurebiT α modifika- 
cia β-Si gadadis, 910ºC-ze β modifikacia γ-Si ga-
dadis, xolo 1400ºC-ze γ modifikacia δ-Si gada- 
dis. rkinis α modifikacias magnituri Tvisebebi 
aqvs, danarCenebs ki_ara. naxSirbadi mxolod γ 
modifikaciaSi ixsneba rkinis karbidis Fe3C-s 
warmoqmniT. 
   kobalti da nikeli mbrwyinavi, TeTri liTone- 
bia. kobalts gadahkravs monacrisfro, xolo ni- 
kels vercxlisebri elferi. kobalti Zlier we-
vadia, igi foladze ufro magari da mtkicea, fe- 
romagnituria; magnitur Tvisebebs kargavs 1000ºC-
is zemoT. bunebaSi kobalti da nikeli erTad 
gvxvdeba da maTi erTmaneTTan didi msgavsebis 
gamo dacileba gaZnelebulia. meteoritebSi 
gvxvdeba TviTnabadi nikeli rkinasTan Senadno- 
bis saxiT. nikeli advilad dasamuSavebeli, 
Zlier wevadi liTonia. isic feromagnituria. 
   rkina, kobalti da  nikeli qimiuri Tvisebebis 
mxriv saSualo aqtivobis liTonebia. isini ixsne- 
bian ganzavebul marilisa da  gogirdis mJavebSi, 
gamoyofen wyalbads, TviTon  iJangebian Me2+ione-  
bad; Zlieri  damJangvelebis (Cl2, konc. H2SO4)  
moq-  
medebiT rkina gadaiqceva Fe3+ionad. rkina pirobe- 
bis mixedviT urTierTqmedebs TiTqmis yvela ara-  
liTonTan da warmoqmnis  sxvadasxva mdgradobis   
naerTebs. maRal temperaturaze  Jangbadis areSi  
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rkina iwvis Fe3O4-is warmoqmniT, nestian haerze 
ki  
iJangeba da iZleva 2Fe2O3·nH2O-s.     

koncentrirebuli azotmJava rkinas, kobaltsa 
da nikels apasiurebs zedapirze mkvrivi oqsidu- 
ri afskis warmoqmniT. ganzavebul azotmJavaSi 
rkina ixsneba Semdegi gantolebis mixedviT: 

4 Fe + 10 HNO3 → 4 Fe(NO3)2 + NH4NO3 + 3 H2O 
   odnav ufro koncentrirebul azotmJavaSi ki: 

5 Fe + 12 HNO3 → 5 Fe(NO3)2 + N2 + 6 H2O 
   rkina, kobalti da nikeli mdgradebia Zlieri 
tuteebis mimarT.  
  rkinis orvalentiani da samvalentiani marile- 
bis umravlesoba wyalSi kargad xsnadia. Fe2+-io- 
ni wyalxsnarSi baci mwvane Seferilobisaa, Fe3+-
ionebi TiTqmis uferulia, magram misi marilebis 
hidrolizis Sedegad warmoiqmneba fuZovan ma- 
rilTa koloiduri xsnarebi, ris gamoc isini 
Cveulebriv Seferilia mura yviTlad. 
   rkinis orvalentiani marilebis umravlesoba 
haerze umdgradia.ufro mdgradia maTi ormagi ma-  
rilebi. magaliTad moris marili (NH4)2SO4·FeSO4· 
·6 H2O. rkinis orvalentiani naerTebi kargi aRmd- 
genelebi arian.  
   rkina warmoqmnis or martiv oqsids_rkinis(II) 
oqsidi FeO da rkinis(III) oqsidi Fe2O3, Sesabami- 
sad hidroqsidebs Fe(OH)2 da Fe(OH)3. 
   Fe(OH)2_rkinis(II) hidroqsidi xasiaTdeba mkveT- 
ri fuZe TvisebebiT, ixsneba TiTqmis yvela mJava- 
Si da warmoqmnis Sesabamis marilsa da wyals. 
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Fe(OH)2 advilad iJangeba haeris JangbadiT da 
TandaTan gadadis Fe(OH)3-Si: 

4 Fe(OH)2 + O2 + 2 H2O → 4 Fe(OH)3 
   Fe2O3_rkinis(III) oqsidi, FeO_rkinis(II) oqsidisa- 
gan gansxvavebiT amfoterul Tvisebas amJRavnebs. 
igi ixsneba Zlier mJavebSi da tuteebTan Secxo- 
biT warmoqmnis Sesatyvis feritebs. magaliTad: 

Fe2O3 + 2 NaOH → 2 NaFeO2 + H2O 
   rkinis(III) hidroqsidi amfoteruli TvisebiT 
xasiaTdeba. igi Znelad ixsneba tuteebSi, vidre 
mJavebSi. tuteebi unda aviRoT Zlier koncentri- 
rebuli da gacxelebiT gavxsnaT Fe(OH)3: 

Fe(OH)3 + KOH → KFeO2 + 2 H2O 
  rkinis umaRlesi valentobis naerTebidan miRe-   
bulia rkinis mJavas H2FeO4-is 
marilebi_feratebi. aq rkina eqvsvalentiania. 
feratebi Zlieri dam-Jangvelebia. isini SeiZleba 
miviRoT rkinis fxvnilis nitratebis tute areSi 
SelRobiT da Semdeg wyalSi gaxsniT: 

Fe + 3 KNO3 → K2FeO4 + KNO2 + NO2 + NO 
   kompleqsuri marilebidan rkinisaTvis damaxa- 
siaTebelia cianovani kompleqsuri marilebi: sis- 
xlis yviTeli_K4[Fe(CN)6] da sisxlis wiTeli_ 
K3[Fe(CN)6] marilebi. 
   samvalentiani rkinis marilis xsnarze sisx- 
lis yviTeli marilis xsnaris moqmedebiT warmo- 
iqmneba muqi lurji feris naleqi_berlinis laJ- 
vardi Fe4[Fe(CN)6]3, xolo orvalentiani rkinis ma- 
rilze sisxlis wiTeli marilis moqmedebiT ga-
moiyofa muqi lurji naleqi Fe3[Fe(CN)6]2, romel- 
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sac turnbulis lurjs uwodeben. orive reaqci- 
as didi mniSvneloba aqvs analizur qimiaSi, rad- 
gan maTi saSualebiT axdenen rkinis aRmoCenas da 
maTi valentobis dadgenas. 

rkinis msgavsad, kobaltica da nikelic war- 
moqmnian or- da samvalentian oqsidebsa da hid- 
roqsidebs. es ukanasknelebi susti fuZeebi arian. 
amfoterul Tvisebebs ar amJRavneben. kobaltisa 
da nikelis marilebis umravlesoba wyalSi kar- 
gad xsnadebia. kobaltis marilebis wyalxsnarebi 
vardisfer-wiTelia, xolo nikelisa_mwvane.    

kobaltisa da nikelisaTvis damaxasiaTebelia 
cianovani da amiakiani kompleqsuri naerTebi, ro- 
goricaa: [Co(NH3)6]Cl3_heqsaaminkobaltis(III) qlo- 
ridi, K4[Co(CN)6]_kaliumis heqsacianokobaltati 
(III), [Ni(NH3)6]Cl2_heqsaaminnikelis(II) qloridi, 
K2[Ni(CN)4]_kaliumis tetracianonikelati(II). 

 

samuSao #27 

qromi, manganumi 
   cda #1. qromis(III) oqsidis miReba 
   amoniumis biqromatis fxvnili moaTavseT fai- 
furis jamSi. moukideT asanTiT. rodesac reaqci- 
is dawyebas SeniSnavT, moaSoreT asanTi. reaqcia 
gagrZeldeba gamoyofili siTbos xarjze. warmo- 
iqmneba mwvane feris qromis(III) oqsidi: 

(NH4)2Cr2O7 → Cr2O3 + N2 + 4 H2O 
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   SeamowmeT qromis(III) oqsidis xsnadoba wyal-
Si, ganzavebul gogirdis, marilis da azotis 
mJavebSi. 
 
 
 
 
 

cda #2. qromis(III) hidroqsidis miReba da 
Tvisebebi 

   sinjaraSi qromis Sabis xsnars wveT-wveTobiT 
umateT NaOH-is xsnari monacrisfro-mwvane nale- 
qis miRebamde: 

Cr2(SO4)3 + 6 NaOH → 2 Cr(OH)3↓+ 3 Na2SO4 
   miRebuli naleqi gaanawileT or sinjaraSi. 
erT maTgans miumateT ganzavebuli HCl, xolo me- 
ores_NaOH. naleqi orive SemTxvevaSi gaixsneba: 

Cr(OH)3 + 3 HCl → CrCl3 + 3 H2O 
Cr(OH)3 + NaOH ↔ NaCrO2 + 2 H2O 

   miRebuli qromitis NaCrO2 mwvane feris xsnari 
aduReT. gamoiyofa qromis(III) hidroqsidis nale- 
qi natriumis qromitis hidrolizis gamo: 

NaCrO2 + 2 H2O ↔ Cr(OH)3↓+ NaOH 
 

   cda #3. qromatis damJangveli Tviseba 
   sinjaraSi 2-3 ml kaliumis qromatis K2CrO4 
xsnars miumateT 4-5 wveTi ganzavebuli H2SO4 da 
axladdamzadebuli natriumis sulfitis xsnari, 
sanam yviTeli feri mTlianad Seicvlebodes 
mwvaned: 
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2 K2CrO4 + 3 Na2SO3 + 5 H2SO4  → Cr2(SO4)3 + 3 Na2SO4 
+ 

+ 2 K2SO4 + 5 H2O 
   reaqcia ganixileT Jangva-aRdgenis Tvalsaz- 
risiT. 
 
 
 
 

cda #4. qromatis gadasvla biqromatSi da 
piruku 

   sinjaraSi moaTavseT 4-5 ml kaliumis qroma- 
tis xsnari da wveT-wveTobiT umateT koncentri- 
rebuli H2SO4, sanam xsnari narinjis fers mii-
Rebdes. feris cvlileba gamowveulia qromatis 
biqromatSi gadasvliT: 

2 K2CrO4 + H2SO4 → K2Cr2O7 + K2SO4 + H2O 
   miRebuli biqromatis xsnari gaanawileT or 
sinjaraSi. erTi maTgani SeinaxeT Sesadareblad, 
meoreSi ki wveT-wveTobiT umateT KOH-is koncen- 
trirebuli xsnari, sanam xsnari yviTel fers mi-
iRebdes, rac gamowveulia biqromatis qromatSi 
gadasvliT: 

K2Cr2O7 + 2 KOH → 2 K2CrO4 + H2O 
 

   cda #5. CrO −2
4 -ionis aRmoCenis reaqciebi 

   or sinjaraSi moaTavseT kaliumis qromatis 
xsnari. erT maTgans miumateT vercxlis nitra- 
tis, xolo meores_bariumis qloridis xsnari. 
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vercxlis nitratTan kaliumis qromati warmoq-
mnis mura-wiTeli feris naleqs: 

K2CrO4 + 2 AgNO3 → Ag2CrO4↓+ 2 KNO3 
   xolo bariumis qloridTan_yviTeli feris 
BaCrO4-is naleqs: 

K2CrO4 + BaCl2 → BaCrO4↓+ 2 KCl 
   SeamowmeT naleqebis xsnadoba marilisa da 
azotis mJavebSi. 
 
 
  cda #6. biqromatis damJangveli Tviseba 
  K2Cr2O7-is ganzavebuli xsnari SeamJaveT gogir-  
dmJaviT da miumateT ramdenime wveTi KI-is xsna- 
ri. SeamCnevT Tavisufali iodis gamoyofas: 

K2Cr2O7+6KI+7H2SO4 → Cr2(SO4)3+3I2+4K2SO4+7H2O 
   reaqcia ganixileT Jangva-aRdgenis Tvalsazri- 
siT. 
 
  cda #7. qlorwyalbadis daJangva biqromatiT 

   gazgamtarian sinjaraSi moaTavseT 2-3 sm-is 
simaRleze K2Cr2O7-is kristalebi da daasxiT 4-5 
ml koncentrirebuli marilmJava. sinjara gaac-
xeleT, gamoiyofa qlori: 

K2Cr2O7 + 14 HCl → 2 CrCl3 + 2 KCl + 3 Cl2↑+ 7 H2O 
   gamoyofili qlori gazgamtari miliT CauSviT 
mSral sinjaraSi da daakvirdiT. civad es reaq- 
cia ar midis. amitom gaTbobis SewyvetiT wydeba 
qloris gamoyofac.  
   reaqcia ganixileT Jangva-aRdgenis Tvalsazri- 
siT. 
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  cda #8. qromis(VI) oqsidis miReba da Tvisebebi 
   patara qimiur WiqaSi CaasxiT 7-10 ml K2Cr2O7-
is najeri xsnari. wveT-wveTobiT (!) da mudmivi 
moreviT umateT mas 10-13 ml koncentrirebuli 
gogirdmJava. Wiqa CadgiT civwylian kristaliza- 
torSi. gacivebisas xsnaridan gamoiyofa CrO3-is 
muqi-wiTeli feris kristalebi: 

K2Cr2O7 + H2SO4 → 2 CrO3 + K2SO4 + H2O 
   kargad gacivebis Semdeg miRebuli kristalebi 
gafiltreT minis bambaSi, naleqi filtrze 2-3_ 
jer garecxeT koncentrirebuli azotmJaviT, Sem- 
deg cota xniT daayovneT, rom kristalebs mo- 
cildes azotmJava. amis Semdeg CrO3-is nawili 
faifuris an plastmasis SpateliT gadaitaneT 
mSral faifuris jamSi da pipetiT miumateT ram- 
denime wveTi eTilis spirti (frTxilad!). spirti, 
Seexeba Tu ara qromis anhidrids, maSinve aalde- 
ba. spirtis wvasTan erTad nawilobriv xdeba mi- 
si daJangva aldehidad: 

2 CrO3 + 3 CH3CH2OH → Cr2O3 + 3 CH3CHO + 3 H2O 
   reaqciis bolos jamSi darCeba mwvane feris 
qromis(III) oqsidi. 
   axla qromis anhidridis darCenili nawili mo- 
aTavseT mSral sinjaraSi da miumateT 5-6 ml 
wyali an romelime tutis xsnari. CrO3 maSinve 
ga- ixsneba da miiReba qromis mJavas an qromatis 
yvi- Teli feris xsnari. dawereT reaqciis 
gantoleba. 
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cda #9. manganumis(II) hidroqsidis daJangva 
haerze 

   sinjaraSi moaTavseT manganumis(II) sulfatis 
xsnari da miumateTEmas NaOH-is xsnari. warmoiqm- 
neba Mn(OH)2-is TeTri naleqi, romelic TandaTan 
gamuqdeba haeris JangbadiT daJangvis gamo: 

2 Mn(OH)2 + O2 → 2 MnO(OH)2 
   daJangvis daCqarebis mizniT Mn(OH)2-ian sinja- 
ras SegiZliaT CaumatoT H2O2-is xsnari. 
 

 cda #10. permanganatis gardaqmna manganatad 
   sinjaraSi CaasxiT 2-3 ml KMnO4-is ganzavebu- 
li xsnari da miumateT koncentrirebuli KOH. 
cota xnis Semdeg SeamCnevT, rom sinjaraSi arse- 
buli vardisferi xsnari miiRebs mwvane fers_ 
warmoiqmna manganati: 

4 KMnO4 + 4 KOH → 4 K2MnO4 + 2 H2O + O2↑ 
  mSral sinjaraSi CayareT ∼0,5 g KMnO4-is kris-  

talebi da frTxilad gaacxeleT (∼250ºC). kaliu- 
mis permanganati daiSleba manganatad, manganumis 
dioqsidad da Jangbadad: 

2 KMnO4 → K2MnO4 + MnO2 + O2↑ 
   Jangbadis gamoyofa SeamowmeT mbJutavi xis 
CxiriT. 
 
cda #11. qvemanganumis mJavas warmoqmna da daSla 
   me-10 cdaSi miRebuli kaliumis manganati 1-2 
ml-is raodenobiT moaTavseT sinjaraSi da miuma- 
teT mas ganzavebuli gogirdmJava, ris Sedegad 
xsnaris mwvane feri swrafad Seicvleba iisfer- 
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wiTlad da amasTanave warmoiqmneba MnO2-is mura 
feris naleqi. reaqciis Sedegad jer warmoiqmneba 
qvemanganumis mJava, romelic aramdgradia da ma- 
Sinve iSleba manganumis mJavad, manganumis dioq-
sidad da wylad: 

K2MnO4 + H2SO4 → H2MnO4 + K2SO4 
3 H2MnO4 → 2 HMnO4 + MnO2 + 2 H2O 

 
 
 

cda #12. kaliumis permanganatis damJangveli 
Tvisebebi 

   sam sinjaraSi 2-2 ml-is raodenobiT moaTav- 
seT kaliumis permanganatis ganzavebuli xsnari. 
pirvel sinjaras miumateT natriumis sulfitis 
axladdamzadebuli xsnari_xsnari gauferuldeba 
da warmoiqmneba mura feris MnO2-is naleqi: 

2KMnO4+3Na2SO3+H2O→2MnO2+3Na2SO4+2KOH 
(neitraluri are) 

   meore sinjaraSi KMnO4-is xsnars miumateT 4-5 
wveTi ganzavebuli gogirdmJava da Na2SO3-is 
xsna- ri_xsnari mTlianad gauferuldeba: 
 
2KMnO4+5Na2SO3+3H2SO4→2MnSO4+5Na2SO4+K2SO4+ 

+3H2O 
(mJave are) 

   mesame  sinjaraSi  KMnO4-is  xsnars miumateT 1 
ml  KOH-is koncentrirebuli xsnari da Semdeg 
wveT-wveTobiT umateT Na2SO3-is xsnari, sanam 
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xsnari mTlianad mwvane fers miiRebdes, e.i. war- 
moiqmna manganati: 

2KMnO4+Na2SO3+2KOH→2K2MnO4+Na2SO4+H2O 
(tute are) 

 
   cda #13. 
   sinjaraSi KMnO4-is ganzavebul xsnars miu-
mateT ramdenime wveTi ganzavebuli gogirdmJava 
da Semdeg wveT-wveTobiT umateT H2O2-is xsnari 
srul gauferulebamde: 

2KMnO4+5H2O2+3H2SO4→2MnSO4+K2SO4+8H2O+5O2↑ 
 

   cda #14. 
   sinjaraSi 2-3 ml KMnO4-is ganzavebuli 
xsnari SeamJaveT ganzavebuli gogirdmJaviT da 
miumateT kaliumis nitritis xsnari. kaliumis 
permanganati swrafad gauferuldeba. kaliumis 
nitriti permanganatis moqmedebiT iJangeba nitra- 
tad, xolo Svidvalentiani manganumi aRdgeba or- 
valentian manganumad: 

2KMnO4+5KNO2+3H2SO4→2MnSO4+5KNO3+K2SO4+ 
+3H2O 

 

samuSao #28 

rkina, kobalti, nikeli 

   cda #1. rkinis xsnadoba mJavebSi 
   sam sinjaraSi CayareT cotaodeni rkinis naq- 
libi. erT maTganSi CaasxiT ganzavebuli maril- 
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mJava, meoreSi_ganzavebuli gogirdmJava, mesameSi 
ganzavebuli azotmJava. rkina samive sinjaraSi 
gaixsneba, mxolod pirvel or sinjaraSi wyalba- 
dis gamoyofas aqvs adgili, xolo mesameSi_ara. 
rkinaze ganzavebuli azotmJava Semdegi gantole- 
bis mixedviT urTierTqmedebs: 

4 Fe + 10 HNO3 → 4 Fe(NO3)2 + NH4NO3 + 3 H2O 
   axla or sinjaraSi moaTavseT rkinis naqlibi. 
erT maTgans miumateT koncentrirebuli gogird- 
mJava, xolo meores_koncentrirebuli marilmJa- 
va. SeniSnavT, rom koncentrirebuli marilmJava 
energiulad moqmedebs rkinaze, xolo koncentri- 
rebuli gogirdmJava gauTboblad ar moqmedebs. 
amis Semdeg gogirdmJaviani sinjara gaacxeleT. 
daiwyeba energiuli reaqcia: 

2 Fe + 6 H2SO4 → Fe2(SO4)3 + 3 SO2↑+ 6 H2O 
   axla sinjaraSi rkinis naqlibs miumateT kon- 
centrirebuli azotmJava da frTxilad gaaTbeT. 
reaqcia mZafrad warimarTeba azotis dioqsidis 
gamoyofiT: 

Fe + 6 HNO3 → Fe(NO3)3 + 3 NO2 + 3 H2O 
 

cda #2. rkinis(II) hidroqsidis miReba da 
Tvisebebi 

   sinjaraSi CaasxiT 5-6 ml moris marilis ax- 
laddamzadebuli xsnari, miumateT mas natriumis 
tutis xsnari da daukvirdiT warmoqmnili nale- 
qis fers. SeamCnevT, rom rkinis(II) hidroqsidi 
warmoSobis momentSi TeTri ferisaa, xolo Sem- 
deg daJangvis gamo swrafad icvlis fers: 

4 Fe(OH)2 + O2 + 2 H2O → 4 Fe(OH)3 
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   naleqi jer mwvane fers miiRebs, Semdeg mura 
ferSi gadava. 
   axladmiRebuli momwvano feris rkinis(II) hid- 
roqsidis naleqi gaanawileT oTx sinjaraSi. pir- 
vel sinjaraSi naleqs miumateT ganzavebuli ma- 
rilmJava, meoreSi_natriumis tute. miRebuli Se- 
degebis mixedviT gamoitaneT daskvna rkinis(II) 
hidroqsidis Tvisebebis Sesaxeb. mesame sinjaraSi 
daJangvis daCqarebis mizniT naleqs miumateT 
ramdenime wveTi wyalbadis peroqsidi, ris Sede- 
gad rkinis(II) hidroqsidi swrafad gardaiqmneba 
rkinis(III) hidroqsidad. meoTxe sinjara datoveT 
Tavaxdili da daakvirdiT feris cvlilebas: mom- 
wvano feris naleqi jer miiRebs muq mwvane fers, 
xolo bolos_mura-wiTel fers. 
 
   cda #3. Fe2+-ionis aRmoCenis reaqcia 
   moris marilis axladdamzadebul xsnars sin- 
jaraSi miumateT sisxlis wiTeli marilis xsna- 
ri. warmoiqmneba lurji feris rkinis kompleqsu- 
ri marili_turnbulis lurji: 

3 FeSO4 + 2 K3[Fe(CN)6] → Fe3[Fe(CN)6]2 + 3 K2SO4 
 

cda #4. rkinis(III) hidroqsidis miReba da 
Tvisebebi 

   sinjaraSi 4-5 ml rkinis(III) qloridis ganza- 
vebul xsnars daumateT natriumis tutis xsnari_ 
warmoiqmneba Fe(OH)3-is mura-wiTeli feris nale- 
qi. es ukanaskneli gaanawileT sam sinjaraSi. 
pirvel or sinjaraSi naleqebis xsnadoba Seamow- 
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meT natriumis tutesa da marilmJavaSi. dawereT 
reaqciaTa gantolebebi. 
   mesame sinjaraSi naleqs miumateT 5 ml gamox-
dili wyali da gaacxeleT. ~ 2 wuTis duRilis 
Semdeg xsnari gafiltreT, naleqi 2-3-jer garec-
xeT wyliT da gadaitaneT faifuris jamSi. jer 
sustad acxeleT jami (wylis mosacileblad), 
Semdeg ki gaavarvareT. miiReba rkinis(III) oqsidi 
_mura-wiTeli feris Fe2O3. dawereT reaqciis gan- 
toleba. 
  
 
   cda #5. Fe3+-ionis aRmoCenis reaqciebi 
   or sinjaraSi moaTavseT rkinis(III) qloridis 
ganzavebuli xsnari. pirvel maTgans miumateT 
ramdenime wveTi amoniumis rodanidis, xolo meo- 
res_sisxlis yviTeli marilis xsnarebi. warmoiq- 
mneba Sesabamisad sisxlisebri wiTeli feris 
xsnari: 

FeCl3 + 3 NH4CNS ↔ Fe(CNS)3+ 3 NH4Cl 
da rkinis kompleqsuri marilis lurji feris 
naleqi_berlinis laJvardi: 

4 FeCl3 + 3 K4[Fe(CN)6] → Fe4[Fe(CN)6]3+ 12 KCl 
   am reaqciebiT sargebloben samvalentiani rki- 
nis aRmosaCenad. 
 

cda #6. orvalentiani rkinis daJangva 
samvalentianad 

   sinjaraSi CaasxiT moris marilis axladdam-
zadebuli xsnari, SeamJaveT 2-3 wveTi ganzavebu- 
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li gogirdmJaviT da gaanawileT or sinjaraSi. 
erT maTgans miumateT 1 ml koncentrirebuli 
azotmJava da aduReT. orvalentiani rkina azot- 
mJavas moqmedebiT daiJangeba samvalentian rki- 
nad:  

2 FeSO4 + 2 HNO3 + H2 SO4 → Fe2(SO4)3+ 2 H2O + 2 NO2↑ 
   gacivebis Semdeg orive sinjaraSi CaasxiT 2-2 
wveTi amoniumis rodanidis xsnari da ferebi Sea- 
dareT. gaakeTeT daskvna. 
 
 
 

cda #7. kobaltis(II) da (III) hidroqsidebis 
miReba da Tvisebebi 

   sinjaraSi CaasxiT kobaltis(II) sulfatis an 
qloridis xsnari, miumateT igive raodenobis sa- 
Sualo koncentraciis KOH-is xsnari. warmoiqmne- 
ba lurji feris naleqi_kobaltis(II) fuZovani 
marili Co(OH)Cl: 

CoCl2 + KOH → Co(OH)Cl↓+ KCl 
   Semdeg xsnari naleqTan erTad aduReT. am 
dros tutis moqmedebiT fuZovani marili garda- 
iqmneba Co(OH)2-ad da naleqi miiRebs vardisfer-
wiTel fers: 

Co(OH)Cl + KOH → Co(OH)2↓+ KCl 
   miRebuli vardisferi naleqi gaanawileT sam 
sinjaraSi. or maTganSi SeamowmeT naleqis xsna- 
doba mJavasa da tuteSi da gamoitaneT saTanado 
daskvna. 
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   mesame sinjaraSi Co(OH)2 haerze nela daiJange- 
ba mura-Savi feris kobaltis(III) hidroqsidad_ 
Co(OH)3-ad. 
 
   cda #8. kobaltis marilebis Seferiloba 

uwylo mdgomareobaSi da organul gamxsne-
lebSi kobaltis marilebi lurji ferisaa. wyal- 
xsnarebSi da kristalizaciur wyalTan dakri-
stalebuli ki_vardisfer-wiTeli ferisaa. 

CoCl2-is ganzavebuli wyalxsnari TiTqmis ufe- 
rulia. aseTi xsnariT qaRaldze gakeTebuli war- 
wera TiTqmis ar Cans, magram gaTbobiT lurjde- 
ba da xilvadi xdeba. 

gaakeTeT qaRaldze raime warwera ganzavebu- 
li CoCl2-is xsnariT, Semdeg frTxilad gaaSreT 
spirtquris alze an eleqtroquraze da daukvir- 
diT. warwera galurjdeba. 

 
cda #9. kobaltis rodanidebi 
kobaltis(II) marilis xsnars miumateT amoniu-  

mis rodanidis koncentrirebuli xsnari_warmo- 
iqmneba lamazi lurji feris rodanidi: 

CoCl2 + 2 NH4CNS → Co(CNS)2 + 2 NH4Cl 
Co(CNS)2 + 2 NH4CNS → (NH4)2[Co(CNS)4] 

miRebul xsnars miumateT amilis spirti da 
anjRrieT. amilis spirti amokrebs wyalxsnari- 
dan rodanids da masTan erTad acurdeba wylis 
zeviT misi lurji feriT.   

Y 
   cda #10. nikelis amiakatis miReba 
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   nikelis(II) sulfatis xsnars sinjaraSi wveT-
wveTobiT umateT amoniumis tutis xsnari, sanam 
reaqciis dasawyisSi warmoqmnili mwvane feris 
fuZovani marili gaixsnebodes. reaqciis Sedegad 
warmoiqmneba nikelis amiakatis lurji-iisferi 
xsnari: 

NiSO4 + 6 NH3 → [Ni(NH3)6 ]SO4E 
  

      OH    Y  
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