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heidar alievi
azerbaijaneli xalxis saerToerovnuli lideri 

AZƏRBAYCAN RESPUBLİKASININ 
DÖVLƏT HİMNİ

Üzeyir Hacıbəylinin,

Əhməd Cavadındır.

Azərbaycan! Azərbaycan!
Ey qəhrəman övladın şanlı Vətəni!
Səndən ötrü can verməyə cümlə hazırız!
Səndən ötrü qan tökməyə cümlə qadiriz!
Üçrəngli bayrağınla məsud yaşa!
Minlərlə can qurban oldu!
Sinən hərbə meydan oldu!
Hüququndan keçən əsgər
Hərə bir qəhrəman oldu!

Sən olasan gülüstan,
Sənə hər an can qurban!
Sənə min bir məhəbbət
Sinəmdə tutmuş məkan!

Namusunu hifz etməyə,
Bayrağını yüksəltməyə
Cümlə gənclər müştaqdır!
Şanlı Vətən! Şanlı Vətən!
Azərbaycan! Azərbaycan! 
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1.1. najeri erTatomiani spirtebi 
 

1.1.1. nomenklatura  da  izomeria 
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– rogor irCeven ZiriTad naxSirbadovan jaWvs saerTaSoriso nomenklaturiT 
alkenebis dasaxelebisas? 

–  ra mizeziT Cndeba alkanebsa da alkenebSi struqturuli izomeria? 
 
spirtebs sistematurad vxvdebiT yofaSi, medi-
cinaSi da mrewvelobis sxvadasxva dargSi. ami-
tom Zalian mniSvnelovania, ganvasxvavoT spir-
tebis erTmaneTisgan da sxva nivTierebebisgan, 
agreTve vicodeT maTi dasaxelebis wesebi. 

– romeli wesebis 
mixedviT asaxeleben 
spirtebs? 

– ra iciT amis 
Sesaxeb? 

 
saqmianob a  • spirtebis nomenklatura. qvemoT mocemuli sqemebis safuZvelze 

miuTiTeT kiTxvis niSniT aRniSnuli nivTierebebis saxelwodebebi 
da CamoayalibeT erTatomiani spirtebis dasaxelebis wesebi. 
gamoiyvaneT najeri erTatomiani spirtebis zogadi formula. 

 

 
imsjeleT: _ ratom Seesabameba meTans erTi spirti, propans ki _ ori?                      
– ra mizezebi SeiZleba ganapirobebdes alkanolebis struqturul izomerias? 

najeri erTatomiani spirtebis molekulebSi alkilis radikali (R) 
dakavSirebulia hidroqsilis mxolod erT jgufTan: R–OH. amitom am 
spirtebis formulebs adgenen alkanis formulaSi wyalbadis erTi atomis 
hidroqsilis jgufiT Secvlis gziT:  

CH4 CH3–OH C2H6 C2H5–OH C3H8 C3H7–OH 
najeri erTatomiani spirtebis Sedgeniloba gamoisaxeba zogadi 

formuliT CnH2n+1OH an CnH2n+2O (n≥1). 
 S e i s w a v l e  

spirtebis SedgenilobasTan dakavSirebuli gamoTvlebi  
najeri erTatomiani 

spirti 
spirtis Mr  molekulaSi elementTa masuri 

Tanafardoba 
ROH 46 m(C) : m(O) = ? 

 
amoxsna: 

gamovsaxoT spirtis Mr mis molekulaSi naxSirbadis atomebis ricxvis (n) mixedviT: 
Mr(CnH2n+2O) = 12n+2n+2+16 = 14n + 18;           14n + 18 = 46;     n = 2. 

  

CH3CH2CH3 
propani 

              OH 
               | 

CH3 –CH–CH3 
propanol-2  

 
                      OH 

              | 
CH3 –CH2–CH2 

? 
 

CH4 
meTani 

CH3OH 
meTanoli 

 

(a) 

(b) 

(g) 

C2H6 
eTani 

C2H5OH 
? 
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7E modeli sabunebismetyvelo mecnierebaTa swavlebaSi

saxelmZRvanelos yvela nawili momzadebulia sabunebismetyvelo mecni-
erebaTa swavlebis saswavlo ciklis 7E modelis mixedviT. es modeli 
iTvleba yvelaze progresul saganmanaTleblo modelad msoflioSi.

7E ciklis realizaciis Tanmimdevroba gakveTilebze: 

1 2 3 4 5 6 7

Elaborate EvaluateExplainEngageElicit Explore Exstend

gaxseneba      CarTva            kvleva            axsna          ganmtkiceba     Sefaseba     ganzogadeba

saxelmZRvanelos  gacnoba

gaixsneT ganvlili masala (Elicit) 
_ ganvlili masalis gameoreba.

motivacia  (Engage) _ 
winasswari informacia 
da sadiskusio SekiTxvebi 
gakveTilis Sinaarsis Sesaxeb. 
sxvadasxva movlenisa da 
situaciis aRwera, rac 
SekiTxvebiT mTavrdeba.  

saqmianoba  (Explore) _ saganTan 
dakavSirebuli movlenebisa 
da procesebis kvleva, 
romelic moicavs Teoriul da 
praqtikul amocanebs.   

axsna  (Explain) _ gakveTilis 
ZiriTadi nawili: Semodis axali 
cnebebi, yalibdeba wesebi. 
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 S e i s w a v l e  

aminebis fuZe Tvisebebi   
fuZe Tvisebebis zrdis mixedviT ganalageT: 

(CH3)2NH      NH3            CH3NH2             
amoxsna: 

radgan alkilis (meTilis) jgufs eleqtronodonoruli Tvisebebi aqvs,  fuZe 
Tvisebebi gaizrdeba rigSi:  NH3 → CH3NH2 → (CH3)2NH.  
 

gamoiyene  
fuZe Tvisebebis klebis mixedviT ganalageT rigSi eTilamini, amiaki, anilini  
C6H5–NH2   da difenilamini C6H5–NH–C6H5.  

 
fizikuri Tvisebebi. aminebis pirveli warmomadgenlebi: meTilamini, 

dimeTilamini, trimeTilamini wyalSi kargad xsnadi, amiakis sunis mqone 
airebia, Semdegi wevrebi _ siTxeebi ayrolebuli Tevzis suniT, xolo 
umaRlesi aminebi (n≥12) _ usuno myari nivTierebebi.  

wyalxsnarebSi aminebis molekulebi wyalbadur bmebs warmoqmnis wylis 
molekulebTan. amis gamo aminebi, daaxloebiT iseTive molekuluri masis 
mqone naxSirwyalbadebTan SedarebiT, wyalSi ukeT ixsneba. xsnadoba 
mcireba molekuluri masis zrdasTan erTad.  
molekulaTaSorisi wyalbaduri bma alkilaminebSi 

pirveladi da meoreuli aminebi Seicavs polarul N–H bmas, amitom maTi 
molekulebi wyalbadur bmebs warmoqmnis erTmaneTTanac. 

amave dros,  N–H...N wyalbaduri bma  ufro sustia, vidre O–H...O 
wyalbaduri bma. am mizeziT meTilamini ufro dabal temperaturaze duRs, 
vidre meTanoli, romelsac TiTqmis aseTive molekuluri masa aqvs:  

 

nivTiereba Mr T duR., °C wyalbaduri bma 
CH3NH2 31,0 –6,3 N–H...N 
CH3OH 32,0 65 O–H...O 

 

 
 SeadgineT meTilaminisa da wylis molekulebs, agreTve TviT meTilaminis 

molekulebs Soris wyalbaduri bmebis warmoqmnis sqemebi.  
 
 
 

 aminebis fuZe Tvisebebi (R alkilis jgufia) 
  (C6H5)3N  <  (C6H5)2NH  <  C6H5NH2    <   NH3     <   RNH2    <   R2NH 

 
alifaturi aminebi 

amiaki    alkilamini   dialkilamini 
aromatuli aminebi 

trifenilamini  difenilamini  anilini 

 
 ganamtkiceT Seswavlili masala  
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ganamtkiceT (Elaborate) _ Ses-
wavlili masalis ganmtkiceba 
gakveTilze miRebuli codnisa da 
Cvevebis srulyofis mizniT. 

refleqsia da Sefaseba (Evaluate) 
_ gakveTilis dasruleba. davale-
bebi gakveTilis dasrulebisas 
SeZenili Cvevebis Sesafaseblad. 
Sedgeba 3 nawilisgan: 

1. TviTSefasebis davalebebi 
ganmartebebis gamoyenebiT;  

2. kiTxvebi swavlebis procesSi 
individualuri saqmianobisTvis: 
3. sxvadasxva sirTulis davale-
bebi (a,b,g,d). 

ganzogadeba  (Exstend) _ pro-
eqtebi, kvlevebi, SemoqmedebiTi 
davalebebi Cvevebisa da axali 
codnis ganvrcobis mizniT. 

 

 

2. gansazRvreT homologebi. 
1. CH3OH     2. CH3OCH3       3. C2H5OH      4. CH3CHO     5. C3H7OH 

 
 3. miuTiTeT zedmeti TiToeul rigSi da axseniT Tqveni arCevani. 

1. pirveladi spirti, meTanoli, eTanoli, glicerini. 
2. meTanoli, eTilenglikoli, glicerini, acetaldehidi. 
3. CH3OH, C2H5OH, C2H4(OH)2, C4H9OH 

4. gansazRvreT n. 
najeri erTatomiani 

spirti 
Jangbadis masuri wili 

molekulaSi,% 
spirtis adgili 

homologiur rigSi 
ROH 50 n = ? 

 

 5. daadgineT Sesabamisoba. 
1. pirveladi spirti 
2. meoreuli spirti  
3. mesameuli spirti 

a. propanol-2            
b. 2-meTilpropanol-2 
g. propanol-1     

 
6. mocemul sqemaze miuTiTeT meTanolisa da 

eTanolis Sesabamisi gamoTqmebi: 
a. Sedgeniloba Seesabameba formulas CnH2n+1OH.  
b. Mr SeiZleba gamovTvaloT formuliT 14n+18. 
g. molekulaSi elementebis masaTa Tanafardoba mC:mO:mH  udris  3:4:1. 
d. molekulaSi atomTa ricxviTi Tanafardoba nH:nC  udris 3:1. 

 7. saerTaSoriso nomenklaturiT daasaxeleT spirti, warmoqmnili meTanolis 
molekulaSi meTilis radikalis wyalbadis 2 atomis izopropilis radikale-
biT Canacvlebis Sedegad. SeadgineT misi nebismieri klasTaSorisi izomeris 
struqturuli formula. 

8. gansazRvreT spirtis Mr da mis molekulaSi atomTa saerTo ricxvi (Σatom.).   
najeri 

erTatomiani 
spirti 

molekulaSi 
naxSirbadis 

atomebis ricxvi 

fardobiTi 
molekuluri masis 

gamosaxuleba 

molekulaSi 
atomebis 

saerTo ricxvi 
ROH m – 1 Mr(ROH) = ? Σатом= ? 

 
 
g a k v e Til is  
S e m d e g  

moamzadeT cnoba spirtebis istoriulad Camoyalibebuli da 
Tanamedrove saxelwodebebis Sesaxeb: 
1. spirtebis dasaxelebis wesebi. 
2. spirtebis istoriulad Camoyalibebuli saxelwodebebi  
maTi warmoSobis mizezebi.  
3. spirtebis trivialuri nomenklatura. 
4. spirtebis saerTaSoriso nomenklatura (IUPAC). 
5. spirtebis sxvadasxva nomenklaturis Sedareba. 
6. IUPAC-is nomenklaturis upiratesobani. 

 

 
  

b 
 

g 

d 
 

   

meTanoli eTanoli 
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 alkanolebSi gvxvdeba agreTve optikuri izomeria. magaliTad, 

butanol-2-is molekulaSi meoreuli naxSirbadis atomi dakavSirebulia 4 
sxvadasxva atomTan da atomTa jgufTan (–H, –OH, –CH3, –C2H5), ris 
Sedegadac molekula warmoqmnis or optikur izomers: 

 
• iciT Tu ara, rom… • wylis 
molekulaSi wyalbadis erT-erTi 
atomis naxSirwyalbadis radikaliT 
Canacvlebis Sedegad `warmoiqmneba~ 
spirtebi, xolo wyalbadis orive 
atomis Canacvlebisas _ martivi 
eTerebi: 

 

 

 
 SeadgineT C5H11OН spirtis rva SesaZlo klasis SigniTa struqturuli izomeris 
struqturuli formula da daasaxeleT isini saerTaSoriso nomenklaturiT.  

 
   I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 

_ butanolidan dawyebuli, najeri erTatomiani spirtebis klasis SigniTa 
struqturuli izomerebis ricxvi … Sesabamisi alkanis izomerebis ricxvs, 
radgan… 

   II. gadmoeciT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvebs:  
_ mocemuli Temis romeli cnebebi mogeCvenaT Znelad aRsaqmeli? 

   III. SeasruleT davalebebi. 

 1. gansazRvreT izomeruli spirtebi da daasaxeleT isini saerTaSoriso 
nomenklaturiT. 

 
 

1. CH3−C(OH)−CH3 
                            
                CH3 

CH3 
   

2. CH3−CH−CH2 
 

OH 

 
 

3. CH3−CH2−CH−CH3 
               

             OH 

 CH3 
     

4. CH3−C−CH2–CH3 
                         
              OH 

CH3–CH2–ОH 
eTilis spirti  

 
CH3–О–CH3 

dimeTilis eTeri 

C2H6O 

C2H5 

C  H 
OH 

CH3 
 

C2H5 
 

C  H 
OH 

CH3 
 s

a
r

k
e
 

naxSirbadis asimet-    
riuli atomi 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

a 

butanol-2-is 
optikuri izomerebi 

SeniSvna: sqemaze Н atomi da 
naxSirbadis asimetriuli 
atomi ganlagebulia furc-
lis sibrtyeSi, –OH da –C2H5 
jgufebi mimarTulia fur-
clis sibrtyis ukan, xolo –
CH3-jgufi _ mkiTxvelisken.  
  

H–O–H  

R–O–R R–O–H 

 martivi eTerebi spirtebi 
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1. daadgineT Sesabamisoba: 
1. propanol-1  a.  m(C) : m(O) = 6 : 8 
2. propandiol-1,3  b.  m(C) : m(O) = 9 : 8 
3. propantriol-1,3 g.  m(C) : m(O) = 9 : 4 

2. SeadgineT struqturuli formula spirtisa, romelic miiReba meTanolSi 
wyalbadis ori atomis _ meTilis radikalebiT, wyalbadis mesame atomis ki 
eTilis radikaliT Canacvlebis Sedegad. daasaxeleT spirti saerTaSoriso 
niomenklaturiT. 

3. ganalageT nivTierebebi duRilis temparaturis zrdis mixedviT da daasa-
buTeT es Tanmimdevroba.. 

1. HOСН2СН2ОН           
2. СН3СН2ОН          
3. СН3ОН             
4. HOСН2СНOHСН2OН 

4. eTanolisgan gansxvavebiT, romel nivTierebebTan reagirebs glicerini da 
eTilenglikoli? 

1. HBr                2. Cu(OH)2               3. H2SO4   

4. KOH   5. CH3COOH 

5.  SeadgineT 1, 2 da 3 moli natriumis Warb glicerinTan urTierTqmedebis 
reaqciaTa tolobebi da daasaxeleT organuli produqtebi.  

6.   SeadgineT sqemis CH3OH + C2H5OH  →< )(SOH C,140t 42 konc.


 mixedviT mimdinare 
reaqciaTa tolobebi da daasaxeleT warmoqmnili martivi eTerebi. axseniT, 
ratom warmoiqmneba erT-erTi eTeri didi raodenobiT.  

7. miuTiTeT, ra aris swori da ra _ araswori  fenolisTvis.  pasuxi daasabuTeT. 
  

 diax(+) ara (_) 
wyalSi xsnadoba damokidebuli ar aris temperaturaze   
mas gamoyofen qvanaxSiris pirolizis produqtidan _ 
fenolformaldehiduri fisidan 

  

fenolis Semcveli narCenebi mavne zegavlenas axdens 
garemoze  

  

myar mdgomareobaSi aqvs ionuri kristaluri meseri    
molekulas aqvs brtyeli aRnagoba   

 

8. SeadgineT reaqciaTa tolobebi, romlebic asaxavs benzolis birTvisa da –ОН 
jgufis urTierTgavlenas fenolis molekulaSi. 

9. SeadgineT reaqciaTa molekuluri da ionuri tolobebi, romlebic mimdi-
nareobs natriumis fenolatis wyalxsnarSi qlorwyalbadis gatarebisas. 

10. SeadgineT gardaqmnaTa tolobebi:  
        С2Н2 → С6Н6 → С6Н5Br → C6H5OH → C6H2(NO2)3OH → C6H2(NO2)3ONa 
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am reaqciebSi naxSirwyali aRadgens mJangavs, amitom msgavs naxSir-
wylebs aRmdgeni Saqrebi ewodeba. 

organizmSi, glukozis safexurebrivi aRdgenis Sedegad, gamoiyofa 
cocxali arsebebis cxovelqmedebisTvis aucilebeli energia.  

  C6H12O6  +  6O2  =  6CO2↑  +  6H2O  +  2920 kC    

 
glukozis hidroqsilis jgufebis reaqciebi 

aqtiur metalebTan glukoza warmoqmnis alkoholatebis tipis saqaratebs; es 
aris glukozis molekulaSi –OH jgufis arsebobis damadasturebeli. 

                               2C6H12O6   +   2Na  →  2C6H11O6Na     +    H2↑ 
                      natriumis saqarati 

spilenZ(II)-is hidroqsidTan glukoza warmoqmnis spilenZ(II)-is saqaratis 
kaSkaSa lurji feris xsnars, rac adasturebs glukozis molekulaSi 
ramdenime –OH jgufis arsebobas:  

                                                                                             O 
            C6H12O6  +  Cu(OH)2  →NaOH    C6H7O(OH)3           Cu     +  2H2O 
                                                                                             O 

                                                                      spilenZ(II)-is kaSkaSa lurji feris saqarati 
rTuli eTeris _ pentaacetilglukozis warmoqmna glukozis ZmarmJavasTan 
urTierTqmedebisas miuTiTebs mis molekulaSi 5 –OH jgufis arsebobaze. 

                        CHO                                                CHO 
                       (CHOH)4    +   5HOOCCH3  →      (CH–OCOCH3)4  +  5H2O  
                        CH2OH                                            CH2–OCOCH3  
                           glukoza                                               pentaacetilglukoza 

glikoziduri –OH  jgufis reaqciebi (glikozidebis warmoqmna  
glukozis ciklur formebSi naxSirbadis 1C atomTan dakavSirebuli –ОН jgufis 
wyalbadis atomi ufro moZravia, vidre sxva 4 –ОН  jgufisa; magaliTad, glukoza spir-
tebTan reagirebs mxolod am –ОН jgufis monawileobiT, warmoqmnis ra glikozidebs:   

 
                                    β-glukoza                                        β-meTilglukozidi             α-meTilglukozidi 

am mizeziT naxSirbadis 
1C  atomTan dakavSirebul –ОН  jgufs glikoziduri ewodeba.   

• iciT Tu ara, rom… • biologiur siTxeebSi (sisxlSi, SardSi da sxv.) glukozis 
               raodenobis gansazRvra 

testis mimdinareobisas fermenti glukozaoqsidaza glukozas gardaqmnis glukonmJavad: 

glukoza + O2 + H2O   glukonmJava  +  H2O2 
warmoqmnili wyalbadis peroqsidi Seferil produqtad Jangavs sistemaSi winaswar 
damatebul ufero 2-meTilalanins:                             

2-meTilalanini +  H2O2     Seferili produqti 
xsnaris Sefervis intensivoba saSualebas iZleva, ganisazRvros nimuSSi glukozis 
Semcveloba. 
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gaixseneT VII-X klasebSi Seswavlili masala da SeasruleT davalebebi. 
                      

 
1. daasaxeleT  CH3NH2 Sedgenilobis naerTis warmomqmneli ori jgufi 

(radikali) da miuTiTeT maTi valentoba.  
 
2. IX klasSi Seswavlili romeli organuli naerTebis SedgenilobaSi Sedis  

NH2 jgufi?  

a. karbonmJavaTa amoniumis marilebSi; 
b. mxolod cilebSi;  
g. aminmJavebSi;  
d. poliamidur boWkoebSi. 

 
3. SedgineT meTilaminis (CH3NH2), eTilaminisa (C2H5NH2) da fenilaminis 

(C6H5NH2) struqturuli formulebi.                   
 
4. romeli nivTierebis nawarmebad SeiZleba ganvixiloT aminebi?  

a. naxSirwylebis; 
b. molekuluri azotis; 
g. amiakis; 
d. amoniumis kationis. 

 
5. rogor fiqrobT, Cveulebriv pirobebSi ratom aris meTanoli siTxe, 

xoli meTilamini _ airadi nivTiereba? 
 
6. amiakis wyalSi xsnadobis  gaTvaliswinebiT, ra SeiZleba iTqvas 

meTilaminis wyalSi xsnadobaze? pasuxi daasabuTeT. 
 
7. ratom iTvleba aminmJavebi organul amfoterul nivTierebebad? 
 
8. romeli bmiT ukavSirdeba erTmaneTs aminmJavebis naSTebi cilis 

molekulaSi?  

a. amiduri bmiT; 
b. rTuleTeruli bmiT; 

 
d. peptiduri bmiT. 

 

–C–N– 
O  H 

g. bmiT; 
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winaswari Semowmeba _ ganvlili masalis gameoreba.

Temis Sejameba _ Tavis 
Seswavlisas ganxiluli 
informaciis ganmazogade-
beli Tezisebi. 

gaRrmaveba _ Temis gafarToebuli danarTi.

Seswavla da gamoyeneba _ 
davalebebi codnis 
gamoyenebisa da 
damoukidebeli 
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1.1. najeri erTatomiani spirtebi 
1.1.1. nomenklatura da izomeria 
1.1.2. miReba 
1.1.3. aRnagoba da fizikuri Tvisebebi 
1.1.4. qimiuri Tvisebebi da gamoyeneba 
1.1.5. praqtikuli samuSao. `eTanolis gasamarTleba~ 

1.2. najeri mravalatomiani spirtebi 
1.2.1. eTilenglikoli 
1.2.2. glicerini 

1.3. fenoli 
1.3.1. miReba, aRnagoba da fizikuri Tvisebebi 
1.3.2. qimiuri Tvisebebi da gamoyeneba 

 
 
 

 
JangbadSemcveli 
organuli 
naerTebi 

 

 nawili 

 
I 

Tavi 

 1 spirtebi da 
fenolebi 
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1   

CineTis (xenanis provincia) teritoriaze aRmoCenili neoliTis 
periodis Zveli WurWlis analizi miuTiTebs imaze, rom am 
WurWelSi alkoholSemcveli produqtebi inaxeboda. 
dadgenilia, rom jer kidev Cvens eramde 6650-7000 wlis win e.w. 
alkoholur sasmelebs iRebdnen yurZnidan, Taflidan, simindidan 
da saxameblidan fermentaciis (duRilis) gziT. varaudoben, rom 
alkoholSemcveli sasmelebi Cvens eramde 5400 wlis win gaCnda 
iranSi (sparseTSi), 3150 wlis win _ egvipteSi, 2000 wlis win _ 
meqsikaSi. 
dRes alkoholebi gamoiyeneba zogierTi saxeobis transportis 
sawvavadac. 

• meTanoli 
• eTanoli 
• eTilenglikoli 
• glicerini 
• alkoholatebi 
• denaturati 
• antifrizi 
• dinamiti 
• martivi eTeri 
• dieTilis eTeri 
• anesTezia 
• fenoli 
• karbolmJava 
• krezolebi 
• fenolatebi 
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davalebebi: 
 
1.  ipoveT Sesabamisoba. 

1. spirtebi        a.R–COOH 
2. aldehidebi     b.R–OH 
3. karbonmJavebi  g.R–CHO 

 
2.uCveneT spirtebis, aldehidebisa da karbonmJavebis Sesabamisi 

funqciuri jgufebis saxelwodebebi. 

1. spirtebi           a. aldehidis jgufi 
2. aldehidebi        b. karboqsilis jgufi 

    3. karbonmJavebi     g. hidroqsilis jgufi 
 

3. riT SeiZleba aixsnas, rom alkanebisa da alkenebis homologiuri 
rigis pirveli warmomadgenlebi airebia, xolo najeri erT-
atomiani spirtebis RОН pirveli warmomadgeneli _ siTxe? 

a. spirtebis didi fardobiTi molekuluri masiT; 
b. spirtebSi Sigamolekuluri wyalbaduri bmebis arsebobiT; 
g. spirtebSi molekulaTaSorisi wyalbaduri bmebis arsebobiT; 
d. b da g punqtebSi miTiTebuli mizezebiT. 

 
4. qvemoT mocemulTagan romelia erT-, or- da samatomiani spirti? 

1. eTanoli             a. C3H5(OH)3 
2. eTilenglikoli    b. C2H5OH 
3. glicerini           g. C2H4(OH)2 

 
erTatomiani spirti ___ oratomiani spirti___ samatomiani spirti__ 

 
5. romeli spirtis rTuli eTerebia cximebi? 
 
6. romeli oratomiani spirtis xsnari gamoiyeneba zamTris periodSi 

wylis nacvlad avtomobilebis karbiuratorebSi? 
 
7. romeli spirti gamoiyeneba iodis nayenis dasamzadeblad? 
 
8. romeli ufro momwamlavia, meTanoli Tu eTanoli? 
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X klasSi organul nivTierebaTagan Tqven mxolod naxSir-
wyalbadebs gaecaniT. am saswavlo wels SeiswavliT 
naxSirwyalbadebis Jangbad- da azotSemcvel naerTebs _ 
organul nivTierebebs, romelTa molekulebSi naxSirwyal-
badis radikali dakavSirebulia funqciur jgufTan (–OH, –
CHO, –NH2 da sxv.). am naerTTa gacnobas daviwyebT 
hidroqsilSemcveli organuli nivTierebebidan _ spir-
tebidan da fenolebidan. spirtebsa da fenolebSi funqciur 
jgufad gvevlineba hidroqsilis (–ОН) jgufi. 
 

 
spirtebi organuli nivTierebebia, romelTa molekulebSic 
erTi an ramdenime hidroqsilis jgufi dakavSirebulia 
naxSirwyalbadis radikalTan. 
spirtebi klasificirdeba naxSirwyalbadis radikalis bune-
bisa da hidroqsilis jgufebis ricxvis mixedviT. 

 СПИРТЫ 

 
 
 

hidroqsilSemcveli organuli naerTebi 

spirtebi  fenolebi 

spirtebi 
 (hidroqsilis jgufebis ricxvis mixedviT) 

erTatomiani mravalatomiani 

meTilis 
spirti 

eTilenglikoli 

 

spirtebi 
 (naxSirwyalbadis radikalis bunebis mixedviT) 

najeri ujeri 
 

aromatuli 

CH3CH2–OH     CH2=CH–CH2–OH                                        

eTilis 
spirti 

alilis 
spirti 

 
benzilis 

spirti 
 

CH2– OH CH3–OH 
                                  

 

 

Sp
irt

lə
r v

ə 
fe

no
l  

  

1 

 

 

Sp
irt

lə
r v

ə 
fe

no
l  

  

1 

CH2– CH2 
OH    OH                                        
 

spirtebi da 
fenolebi 
 1 

Tavi 
 

• sityva spirti warmoq-
mnilia laTinuri 
gamoTqmidan spiritus vini 
(`Rvinis suli~). 
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1.1. najeri erTatomiani spirtebi 
 

1.1.1. nomenklatura  da  izomeria 
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– rogor irCeven ZiriTad naxSirbadovan jaWvs saerTaSoriso nomenklaturiT 
alkenebis dasaxelebisas? 

–  ra mizeziT Cndeba alkanebsa da alkenebSi struqturuli izomeria? 
 
spirtebs sistematurad vxvdebiT yofaSi, medi-
cinaSi da mrewvelobis sxvadasxva dargSi. ami-
tom Zalian mniSvnelovania, ganvasxvavoT spir-
tebi erTmaneTisgan da sxva nivTierebebisgan, 
agreTve vicodeT maTi dasaxelebis wesebi. 

– romeli wesebis 
mixedviT asaxeleben 
spirtebs? 

– ra iciT amis 
Sesaxeb? 

 
saqmianob a  • spirtebis nomenklatura. qvemoT mocemuli sqemebis safuZvelze 

miuTiTeT kiTxvis niSniT aRniSnuli nivTierebebis saxelwodebebi 
da CamoayalibeT erTatomiani spirtebis dasaxelebis wesebi. 
gamoiyvaneT najeri erTatomiani spirtebis zogadi formula. 

 

 
imsjeleT: _ ratom Seesabameba meTans erTi spirti, propans ki _ ori?                      
– ra mizezebi SeiZleba ganapirobebdes alkanolebis struqturul izomerias? 

najeri erTatomiani spirtebis molekulebSi alkilis radikali (R) 
dakavSirebulia hidroqsilis mxolod erT jgufTan: R–OH. amitom am 
spirtebis formulebs adgenen alkanis formulaSi wyalbadis erTi atomis 
hidroqsilis jgufiT Secvlis gziT:  

CH4 CH3–OH C2H6 C2H5–OH C3H8 C3H7–OH 
najeri erTatomiani spirtebis Sedgeniloba gamoisaxeba zogadi 

formuliT CnH2n+1OH an CnH2n+2O (n≥1). 
 S e i s w a v l e  

spirtebis SedgenilobasTan dakavSirebuli gamoTvlebi  
najeri erTatomiani 

spirti 
spirtis Mr  molekulaSi elementTa masuri 

Tanafardoba 
ROH 46 m(C) : m(O) = ? 

 
amoxsna: 

gamovsaxoT spirtis Mr mis molekulaSi naxSirbadis atomebis ricxvis (n) mixedviT: 
Mr(CnH2n+2O) = 12n+2n+2+16 = 14n + 18;           14n + 18 = 46;     n = 2. 

  

CH3CH2CH3 
propani 

              OH 
               | 

CH3 –CH–CH3 
propanol-2  

 
                      OH 

              | 
CH3 –CH2–CH2 

? 
 

CH4 
meTani 

CH3OH 
meTanoli 

 

(a) 

(b) 

(g) 

C2H6 
eTani 

C2H5OH 
? 
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1 amgvarad, spirtis formula iqneba C2H6O, anu C2H5OH. 
maSin molekulaSi naxSirbadisa da Jangbadis masuri Tanafardoba toli  iqneba: 

m(C)  : m(O) = (2 ⋅ 12) : 16 = 24 : 16 = 3 : 2;   m(C)  : m(O) = 3 : 2 

gamoiyene 
grafikze naCvenebia TiToeuli elementis 
masis (mel) spirtis molur masaze (M) 
damokidebuleba alkanolebis molekulebSi. 
romel elementebs Seesabameba a, b da g 
wrfeebi? 

 nomenklatura. normaluri (araganStoebuli) najeri erTatomiani spir-
tebis saerTaSoriso nomenklaturiT dasaxelebisTvis naxSirbadatomebis 
Sesabamisi ricxvis Semcveli alkanis dasaxelebaSi fuZes emateba dabo-
loeba `-oli~: 

 
CH3–OH                             CH3–CH2–ОH 
meTanoli                                              eTanoli  
 
ganStoebuli naxSirbadovani ConCxis mqone alkanolebis saxelwodebebi 

iwarmoeba Semdegi Tanmimdevrobis dacviT: 
1. SeirCeva yvelaze grZeli naxSirbadovani jaWvi (ZiriTadi jaWvi), 

romelic Seicavs –ОН-jgufTan dakavSirebul naxSirbadis atoms; 
2. ZiriTadi jaWvis naxSirbadis atomebi inomreba im bolodan, romelTanac 

axlosaa –ОН-jgufi; 
3. saxelwodebaSi mieTiTeba naxSirbadis im atomebis nomrebi, romlebTanac 

Canacvlebulia radikalebi, radikalebis ricxvi da dasaxeleba; 
4. spirtis molekulis mTavari jaWvis Sesabamisi alkanis saxelwodebis 

fuZeze `olis~ damatebis Semdeg mieTiTeba naxSirbadis atomis nomeri, 
romelic dakavSirebulia –ОН-jgufTan. 
 

                                                           ОH                                         ОH 
            3            2            1                                           3          2        1                             4             3          2         1 

      CH3–CH2–CH2–ОH               CH3–CH–CH3                 CH3–CH2–CH–CH3 
      propanol-1                  propanol-2                            butanol-2 
 

                                   CH3                                                 CH3 
                                                3               2       1                                                            3            2            1 

                        CH3 – C – CH3                                                    CH3– CH– CH2–ОH 
                                  ОH  
                2-meTilpropanol-2                 2-meTilpropanol-1 

najeri erTatomiani spirtebis saxelwodebebi iwarmoeba agreTve 
Sesabamisi radikalis saxelwodebidan, sityva `spirtis~ damatebiT: 
                                                                                                           OH 
               CH3–OH   CH3–CH2–ОH                       CH3–CH–CH3   
      meTilis spirti        eTilis spirti            izopropilis spirti  
 

a 
b 

g 

M(g/moli) 

mel(g) 
 

• istoriulad meTanols 
uwodebdnen karbinols an 
xis spirts, xolo 
eTanols _ Rvinis spirts. 
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izomeria. najer erTatomian spirtebs axasiaTebs klasis SigniTa da 

klasTaSorisi struqturuli izomeria. klasis SigniTa struqturuli 
izomeria Cndeba ori mizeziT: naxSirbadovani jaWvis sxvadasxva 
agebulebisa da am jaWvSi –OH-jgufis urTierTgansxvavebuli mdebareobis 
gamo.  

klasis SigniTa izomeria iwyeba propanolidan. propanolis izomeria 
ganpirobebulia mxolod –OH-jgufis mdebareobiT naxSirbadovan jaWvSi. 

 
 
butanolidan dawyebuli, klasis SigniTa izomerias orive mizezi 

ganapirobebs: 

 
martiv eTerebsa da najer erTatomian spirtebs aqvT erTnairi zogadi 

formula _ CnH2n+2O, amitom isini klasTaSorisi izomerebia. magaliTad, 
klasTaSorisi izomerebia eTilis spirti da dimeTilis eTeri. 

klasifikacia –OH-jgufTan dakavSirebuli alkilis radikalis bunebis mixedviT 

pirveladi spirtebi  
 

CH3–CH2–CH2–CH2– ОH 
 

pirveladi butilis 
spirti 

meoreuli spirtebi 
 

CH3–CH–CH2–CH3 
                          | 
               ОH 

meoreuli butilis 
spirti 

mesameuli spirtebi 
CH3 

| 
CH3–C–CH 

| 
ОH 

mesameuli butilis spirti  

         ОH 
             | 
 CH3–CH–CH3 
 propanol-2 CH3–CH2–CH2–ОH 

propanol-1 

  1            2          3             4 
CH3–CH–CH2– CH3 
  ОH 

  
butanol-2 
 

ОH 
  

CH3–C–CH3 

CH3 
  

CH3 3          2            1 
CH3–CH–CH2–ОH   

2-meTilpropanol-1 

4            3            2            1 
CH3–CH2–CH2–CH2–ОH 

naxSirbadovani 
ConCxis agebuleba 

 

naxSirbadovani 
ConCxis 

 

–OH-jgufis 
mdebareoba 

 

–OH-jgufis 
mdebareoba 

2-meTil-
propanol-2 
 

naxSirbadovani ConCxis 
agebuleba da –OH-jgufis 

mdebareoba 

butanol-1 
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 alkanolebSi gvxvdeba agreTve optikuri izomeria. magaliTad, 

butanol-2-is molekulaSi meoreuli naxSirbadis atomi dakavSirebulia 4 
sxvadasxva atomTan da atomTa jgufTan (–H, –OH, –CH3, –C2H5), ris 
Sedegadac molekula warmoqmnis or optikur izomers: 

 
• iciT Tu ara, rom… • wylis 
molekulaSi wyalbadis erT-erTi 
atomis naxSirwyalbadis radikaliT 
Canacvlebis Sedegad `warmoiqmneba~ 
spirtebi, xolo wyalbadis orive 
atomis Canacvlebisas _ martivi 
eTerebi: 

 

 

 
 SeadgineT C5H11OН spirtis rva SesaZlo klasis SigniTa struqturuli izomeris 
struqturuli formula da daasaxeleT isini saerTaSoriso nomenklaturiT.  

 
   I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 

_ butanolidan dawyebuli, najeri erTatomiani spirtebis klasis SigniTa 
struqturuli izomerebis ricxvi … Sesabamisi alkanis izomerebis ricxvs, 
radgan… 

   II. gadmoeciT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvebs:  
_ mocemuli Temis romeli cnebebi mogeCvenaT Znelad aRsaqmeli? 

   III. SeasruleT davalebebi. 

 1. gansazRvreT izomeruli spirtebi da daasaxeleT isini saerTaSoriso 
nomenklaturiT. 

 
 

1. CH3−C(OH)−CH3 
                            
                CH3 

CH3 
   

2. CH3−CH−CH2 
 

OH 

 
 

3. CH3−CH2−CH−CH3 
               

             OH 

 CH3 
     

4. CH3−C−CH2–CH3 
                         
              OH 

CH3–CH2–ОH 
eTilis spirti  

 
CH3–О–CH3 

dimeTilis eTeri 

C2H6O 

C2H5 

C  H 
OH 

CH3 
 

C2H5 
 

C  H 
OH 

CH3 
 s

a
r

k
e
 

naxSirbadis asimet-    
riuli atomi 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

a 

butanol-2-is 
optikuri izomerebi 

SeniSvna: sqemaze Н atomi da 
naxSirbadis asimetriuli 
atomi ganlagebulia furc-
lis sibrtyeze, –OH da –C2H5 
jgufebi mimarTulia fur-
clis sibrtyis ukan, xolo –
CH3-jgufi _ mkiTxvelisken.  
  

H–O–H  

R–O–R R–O–H 

 martivi eTerebi spirtebi 
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2. gansazRvreT homologebi. 
1. CH3OH     2. CH3OCH3       3. C2H5OH      4. CH3CHO     5. C3H7OH 

 
 3. miuTiTeT zedmeti TiToeul rigSi da axseniT Tqveni arCevani. 

1. pirveladi spirti, meTanoli, eTanoli, glicerini. 
2. meTanoli, eTilenglikoli, glicerini, acetaldehidi. 
3. CH3OH, C2H5OH, C2H4(OH)2, C4H9OH 

4. gansazRvreT n. 
najeri erTatomiani 

spirti 
Jangbadis masuri wili 

molekulaSi,% 
spirtis adgili 

homologiur rigSi 
ROH 50 n = ? 

 

 5. daadgineT Sesabamisoba. 
1. pirveladi spirti 
2. meoreuli spirti  
3. mesameuli spirti 

a. propanol-2            
b. 2-meTilpropanol-2 
g. propanol-1     

 
6. mocemul sqemaze miuTiTeT meTanolisa da 

eTanolis Sesabamisi gamoTqmebi: 
a. Sedgeniloba Seesabameba formulas CnH2n+1OH.  
b. Mr SeiZleba gamovTvaloT formuliT 14n+18. 
g. molekulaSi elementebis masaTa Tanafardoba mC:mO:mH  udris  3:4:1. 
d. molekulaSi atomTa ricxviTi Tanafardoba nH:nC  udris 3:1. 

 7. saerTaSoriso nomenklaturiT daasaxeleT spirti, warmoqmnili meTanolis 
molekulaSi meTilis radikalis wyalbadis 2 atomis izopropilis radikale-
biT Canacvlebis Sedegad. SeadgineT misi nebismieri klasTaSorisi izomeris 
struqturuli formula. 

8. gansazRvreT spirtis Mr da mis molekulaSi atomTa saerTo ricxvi (Σatom.).   
najeri 

erTatomiani 
spirti 

molekulaSi 
naxSirbadis 

atomebis ricxvi 

fardobiTi 
molekuluri masis 

gamosaxuleba 

molekulaSi 
atomebis 

saerTo ricxvi 
ROH m – 1 Mr(ROH) = ? Σatom.= ? 

 
 
g a k v e Til is  
S e m d e g  

moamzadeT cnoba spirtebis istoriulad Camoyalibebuli da 
Tanamedrove saxelwodebebis Sesaxeb: 
1. spirtebis dasaxelebis wesebi. 
2. spirtebis istoriulad Camoyalibebuli saxelwodebebi  
   da maTi warmoSobis mizezebi.  
3. spirtebis trivialuri nomenklatura. 
4. spirtebis saerTaSoriso nomenklatura (IUPAC). 
5. spirtebis sxvadasxva nomenklaturis Sedareba. 
6. IUPAC-is nomenklaturis upiratesobani. 

 

 
  

b 
 

g 

d 
 

   

meTanoli eTanoli 
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1 1.1.2.  miReba 
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
_ romeli naxSirwyalbadis hidrataciiT iReben eTilis spirts?  
_ romel process efuZneboda eTilis spirtis miRebis (xsnaris saxiT) pirveli 

xerxi Zvel droSi? 
 
 eTilis spirti (bieTanoli) Sedis ekologiurad 

ufro sufTa biosawvavis SedgenilobaSi.  
   mrewvelobaSi 

bieTanoli miiReba 
mcenareuli warmoSobis 
nedleulis,  

   magaliTad, simindis 
(aSS) an Saqris lerwmis 
(brazilia) 
gadamuSavebiT. 

– romel qimiur 
procesebs efuZneba 
eTilis spirtis 
miReba sqemaze 
asaxuli xerxiT? 

 
 
saqmianob a  • eTilis spirtis miReba. 
sqemaze gamosaxulia eTilis spirtis miReba 
glukozidan. sqemis safuZvelze gansazRvreT X, 
Y, Z da K nivTierebebi da SeadgineT Sesabamisi 
reaqciebis tolobebi. 
 
imsjeleT:  
_ axseniT, rogor mimdinareobs mocemuli 
 procesi.  
_ ratom icvleba Termometris Cveneba? 
 

bunebaSi spirtebi Tavisufali saxiT iSviaTad gvxvdeba. amitom maT 
ZiriTadad sinTezuri gziT iReben. 
I. meTanols mrewvelobaSi iReben sinTez-airidan: 

             CО  +  2H2     → kat P, t,
  CH3ОH 

             sinTez-airi                 meTanoli 
 
II. eTanols iReben Saqrovani nivTierebebidan, romlebic Seicavs glukozas 
an mis naSTebs: 

C6H12О6(glukoza)  →
duRili 2C2H5ОH  +  2CО2↑ 

              (C6H10О5)n  +  nH2О →
+H t,  nC6H12О6   →

duRili  2nC2H5ОH  +  2nCО2↑ 
saxamebeli an celuloza                     glukoza                  eTanoli 

C2H5OH 
 

CO2 
 

• meTanols adre xis 
merqnis piroliziT 
iRebdnen. 

wyali 

kiriani 
wyali 

Y =?   X = ? 
 

            Z = ? 

            K = ? 
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 S e i s w a v l e  

spirtebis miRebasTan dakavSirebuli gamoTvlebi 
ramdeni m3 (n.p.) sinTez-airia saWiro 64 kg meTanolis misaRebad, Tu spirtis gamosavali 
Teoriulis 80%-s Seadgens?  Mr(CH3OH) = 32. 

amoxsna: 
vipovoT spirtis Teoriulad mosalodneli masa, anu masa danakargebis gaTvalis-
winebis gareSe: 
 Tu 80% gamosavlisas miiReba 64 kg meTanoli 
maSin 100% gamosavlisas miiReba x kg meTanoli 
 

 reaqciis tolobis mixedviT gamovTvaloT 80 kg meTanolis misaRebad aucilebeli 
sinTez-airis moculoba (n.p.): 
           y m3                              80 kg 

      CО  +  2H2  → kat P, t,   CH3ОH              
       67,2 m3                           32 kg 
 

amgvarad, 80% gamosavliT 64 kg meTanolis misaRebad saWiroa 168 m3 (n.p.) sinTez-
airi. 
gansazRvreT m da V.                                                                                        g a m o i y e n e  

duRilis reaqciaSi 
Sesuli glukozis 

masa, kg 
warmoqmnili 

spirtis masa, kg 
warmoqmnili airis 
moculoba (n.p.), l 

reaqciis 
gamosavali, 

% 
90 m = ? V = ? 80 

Mr(glukoza) = 180 

 
xis merqnidan (celulozidan) eTilis spirtis miReba warmoadgens erT-

erT mniSvnelovan meTods, radgan am dros gamoiyeneba sakvebad uvargisi 
iafi nedleuli. celulozidan miRebul eTilis spirts hidrolizuri 
spirti ewodeba. 

dRes mrewvelobaSi eTilis spirts iReben eTilenis katalizuri 
hidrataciiT: 

CH2=CH2+ HОH(orTqli)  → 43 POH  P,   t, CH3–CH2ОH 
                                                      eTanoli 

eTilenis homologebis hidrataciiT iReben meoreul da mesameul spirtebs: 

           CH3–CH=CH2   +  HОH   → kat. t,  CH3–CH–CH3 (meoreuli spirti) 
 

                                                                             ОH    
                                                                               propanol-2 

                                                                         ОH 

             CH3–C=CH2 + HОH  → kat. t,    CH3–C–CH3 (mesameuli spirti) 
 

                           CH3                                                                     CH3    2-meTilpropanol-2 
III. amilis spirtebs iReben Sesabamis alkilhalogenidebze tutis wyal-
xsnaris moqmedebiT: 

C5H11Cl     +    КОH   →   C5H11ОH   +   КCl 
                            qloriani amili                           amilis spirti 

 x =  64 kg∙100%
80%

 = 80 kg meTanoli 

y  =  67,2m
3∙80kg

32 kg
 = 168 m3 sinTez-airi 
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1 amilis spirtebi (C5H11OH) gamoiyeneba sunamoebis warmoebaSi _ rTuli 
eTerebis misaRebad, xolo izoamilis spirti (3-meTilbutanol-1) _ rZis 
produqtebis cximianobis gansasazRvravad. 
pirveladi spirtebi SeiZleba miviRoT aldehidebis hidrirebiT, xolo 
meoreuli spirtebi _ ketonebis hidrirebiT. 

 

                 CH3–CH2–C       +   H2      → kat P, t,   CH3–CH2–CH2–ОH 
                 aldehidi                               propanol-1 (pirveladi spirti) 
 

                             R1–C–R2      +   H2    → kat P, t,
   R

1–CH–R2 
  
            О                                                ОH 

                                 ketoni                               meoreuli spirti 
 

 

 
 romel SemTxvevaSi SeiZleba meti finansuri mogebis miReba: 20% glukozis 
Semcveli 1 tona spirtis gayidviT, Tu TviT yurZnis gayidviT? damatebiTi 
xarjebi mxedvelobaSi ar miiRoT. 

 
 

 

 
I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 

• najeri erTatomiani spirtebis pirvel warmomadgenels mrewvelobaSi iReben… 
• alkanolebis meore warmomadgeneli miiReba eTilenis … gziT da fermentuli 

meTodiT …dan. 
• najeri erTatomiani meoreuli spirtebis miReba SeiZleba ori xerxiT: … 

II. gadmoeciT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvebs: 
– romel siZneleebs SexvdiT davalebaTa Sesrulebisas? 
III. SeasruleT davalebebi 
 

 1. romeli reaqciiT ar iReben spirtebs? 
a) hidrirebiT;      b) hidrataciiT;     g) dehidrataciiT; 
d) duRiliT;        e) hidroliziTa da duRiliT. 
 
2. gansazRvreT naxSirbadis oTxi atomis Semcveli aldehididan miRebuli 
spirtis klasTaSorisi izomeris formula. 

a. C4H9OH          b. CH3OC2H5         g. C2H5OC2H5       d. C4H8O 

  3. gansazRvreT x  da y. 

alkenis hidrataciiT 
miRebuli spirti 

alkenis molekulaSi 
naxSirbadis pirveladi 

atomebis ricxvi 

alkenis molekulaSi 
naxSirbadis 

meoreuli atomebis 
ricxvi 

mesameuli amilis spirti x(Cpirv.) = ? y(Cmeor.) = ? 
 

 
 ganamtkiceT Seswavlili masala 

 

duRili mimdinareobs 
60% gamosavliT 

1kg yurZnis fasi  
0,4 manaTi 

1 l spirtis 
fasi 6 manaTi 

CaTvaleT, rom 
ρspirt. = 0,8 g/sm

3 

 
 refleqsia da Sefaseba  

a 

b 

О 
 
H 
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 4. miuTiTeT zedmeti TiToeul rigSi da axseniT Tqveni arCevani. 
1. meTanoli, sinTez-airi, xis spirti, alkoholuri sasmeli; 
2. eTanoli, eTileni, glukoza, xis spirti; 
3. hidrolizuri spirti, hidrolizi, duRili, krekingi.  

5. qvemoT mocemulTagan (1-5) romeli Seesabameba a-s da b-s? 

1. hidratacia         2. katalizuri procesi          3. mierTeba 
4. Jangva-aRdgena     5. arakatalizuri procesi 

a. meTanolis miReba sinTez-airidan__ b. eTanolis miReba eTilenidan __ 

 

 6. sqemis Sesabamis ujrebSi miuTiTeT gamoTqmebi, romlebic miekuTvneba 
propanol-1-sa da butanol-1-s. 
 

a. SeiZleba miviRoT butilqloridis hidroliziT tute areSi; 
b. misi homologi miiReba eTenis hidrataciiT; 
g. izomerebi warmoiqmneba Sesabamisi aldehidis an ketonis hidrirebiT; 
d. SeiZleba miviRoT hidrataciis, 

        hidrirebisa  da hidrolizis   
        reaqciebiT;. 

  e. misi homologi warmoiqmneba 
  propilenis hidrataciiT.  

 7. daasruleT meTanolisa da eTanolis samrewvelo miRebis sqemebi: 

1. CO  +2H2  → kat P, t,   2. C6H12O6  →
duRili

   

3. C2H5Cl + KOH  →
wyali

                      4. CH2=CH2 + HOH  → kat P, t,  
 
8. SeadgineT  1-qlor-3-meTilbutanis hidrolizis reaqciis toloba tute 
areSi da saerTaSoriso nomenklaturiT daasaxeleT reaqciis ZiriTadi 
produqti. 
. 

 
gakveTilis 
Semdeg 

eTanolis magaliTze SeadgineT najeri erTatomiani spirtebis 
miRebis reaqciaTa sqema. 

 
 
 
 
 
1.1.3. aRnagoba da fizikuri Tvisebebi  
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
_ raSi mdgomareobs wylisa da eTanolis molekulebis aRnagobis saerTo 

gansakuTrebulobebi? 
_ mJRavndeba Tu ara aRnagobaSi wylis,  eTanolisa da meTanolis fizikuri 

Tvisebebis ganmapirobebeli faqtorebi? 
 
 asafueblad datovebul safuvrian coms 

spirtis specifikuri suni aqvs. 
– riTaa es ganpirobebuli? 

g 

d 

   

propanol-1 butanol-1 
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1 
saqmianob a  • spirtebis aRnagoba da fizikuri Tvisebebi. SeadareT eTanolisa  

   da propanis fizikuri Tvisebebi da upasuxeT kiTxvebs: 
 C3H8 CH3CH2ОH 
fardobiTi molekuluri masa 44 46 
agregatuli mdgomareoba airadi Txevadi 
duRilis temperatura (°C) –42 78 
wyalSi xsnadoba ar ixsneba kargad ixsneba 

 

romeli nivTierebis molekulebs Soris 
aris mizidvis Zalebi ufro Zlieri? (+)   

romeli nivTierebis molekulebi 
ufro Zlierad izidavs wyals? (+)   

imsjeleT: _ rogor aixsneba gansxvaveba molekulaTaSoris mizidvis Zalebs 
Soris eTanolis wyalxnarSi da propanSi? 

 
aRnagoba. alkanolebis molekulebSi naxSirbadis atomis mezobeli 

Jangbadis atomi imyofeba sp3 hibridizaciaSi, amitom spirtebSi, magaliTad 
meTanolis molekulaSi, savalento kuTxe ∠C–O–H (108,60) (g) axlosaa 
tetraedrul (109,50) kuTxesTan. 

magram, naxSirbadis atomebisgan gansxvavebiT, Jangbadis atomis oTxi sp3 
hibriduli orbitalidan mxolod ori monawileobs bmebis warmoqmnaSi; or 
sxva orbitalze ganlagebulia gauziarebeli eleqtronuli wyvilebi (a):  
 

 
 
 
 

 
               (a)                                                               (b)                                       (g)   
 

(a) – Jangbadis atomis gauziarebeli eleqtronuli wyvilebi meTanolis molekulaSi  
(b) – polaruli C–O da O–H bmebi  
(g) – meTanolis molekulis burTulRerovani modeli 

spirtebis molekulebSi O–H da O–C bmebi polaruli bmebia. orive bmis 
eleqtronebi gadaweulia Jangbadis atomisken (b). O–H bmis SemTxvevaSi es 
gadaweva mniSvnelovania, ris Sedegadac O–H bma Zlier polaruli 
kovalenturi bmaa.  

am ori bmis polaruloba ganapirobebs spirtebis molekulebis 
polarulobas.  

 

meTanolis molekulis eleqtronuli simkvrivis rukaze  
nawilobrivi uaryofiTi muxti (wiTeli are) ganlage-
bulia Jangbadis atomis irgvliv, xolo nawilobrivi 
dadebiTi muxti (lurji are) _ hidroqsilis jgufis Н 
atomis irgvliv. 

 

H C

H

O

H H

gauziarebeli eleq-
tronuli wyvili 

H C

H

O

H H

polaruli 
bmebi 

δ+ 
 

δ- 
 

δ+ 
 

δ+ 
 

δ- 
 

δ+ 
 108,6° 
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 S e i s w a v l e  

spirtebis eleqtronuli aRnagoba da zogadi formula 
gansazRvreT atomebis saerTo ricxvi najeri erTatomiani spirtis molekulaSi, 
romelic (m+1) naxSirbadis atoms Seicavs.  

amoxsna: 
formulaSi CnH2n+1OH  n SevcvaloT   (m+1)-iT da atomebis saerTo ricxvi moleku-
laSi gamovsaxoT m-iT: 

Cm+1H2(m+1)+1OH:    m+1(C) + [2(m+1)+1](H) + 1(O) + 1(H) = 3m + 6 
 

gamoiyene 
gamoTvaleT bmebis warmoqmnaSi monawile 1s orbitalebis ricxvi najeri 
erTatomiani spirtis molekulaSi, romelic (m–1) naxSirbadis atoms Seicavs. 
 

 
 
 

 spirtebis molekulebSi Zlier polaruli О–Н bmis arseboba aisaxeba 
maT fizikur da qimiur TvisebebSi.  

 fizikuri Tvisebebi. spirtebi, romelTa molekulebi Seicavs 
naxSirbadis 12-mde atoms, siTxeebia, xolo C12H25OH-dan dawyebuli _ myari 

nivTierebebi. spirtebis duRilis temperatura 
ufro maRalia, vidre daaxloebiT aseTive 
molekuluri masis mqone alkanebis duRilis 
temperatura. magaliTad, eTanolis duRilis 
temperaturaa 780C, xolo propanisa _ minus 420C.     

spirtebis maRali duRilis temperatura aixsneba 
maT molekulebs Soris wyalbaduri bmis arsebobiT 
(d). 

molekulebis zomis zrdasTan erTad maT Soris 
mizidvis Zalebi izrdeba; amitom fardobiTi 
molekuluri masis zrdasTan erTad spirtebis 
duRilis temperatura izrdeba. 

 
meTanoli, eTanoli da propanol-1 wyals ereva nebismieri Tanafar-

dobiT. es dakavSirebulia wyalxsnarebSi spirtisa da wylis molekulebs 
Soris wyalbaduri bmebis warmoqmnasTan: 
                                                δ−           δ+          δ−        δ+          δ−          δ+        δ−         δ+ 
                               ⋅⋅⋅ О—H⋅⋅⋅ О—H⋅⋅⋅ О—H⋅⋅⋅О—H⋅⋅⋅ 

 

                              H          C2H5      H          C2H5 
molekuluri masis zrdasTan erTad spirtebis wyalSi xsnadoba mcirdeba. 

oqtanolidan (C8H17OH) dawyebuli, spirtebi praqtikulad ar ixsneba wyalSi. 
yvela spirti wyalze msubuqia.  meTanols, eTanolsa da propanol-1-s 

aqvT alkoholis damaxasiaTebeli suni. meTanoli Zalze momwamlavia. 
nivTierebis agregatul mdgomareobaze moqmedi Zalebi 
nebismier arapolarul molekulebs Soris moqmedi mizidvis Zalebi van-

der-vaalsuri Zalebia. swored maTi arsebobis gamo arapolaruli 
molekulebisgan Semdgari alkanebi: pentani, heqsani da sxv. oTaxis 
temperaturaze Txevad mdgomareobaSi imyofeba. Tu nivTiereba polaruli 
molekulebisgan Sedgeba, maT Soris, van-der-vaalsuri Zalebis garda, 

                                  meTanoli                 eTanoli               propanol-1 
             Mr           =         32                   46                  60 
       duR.(°C)  =         64        →         78        →       97      
 

 
 

 

(d) wyalbaduri bma 
Txevad eTanolSi 
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1 arsebobs eleqtrostatikuri bunebis dipol-dipoluri urTierTqmedeba. 
es Zalebi gavlenas axdens agreTve nivTierebis duRilis temperaturaze. 
magaliTad, eTani duRs minus 890C-ze, maSin roca meTanoli, romelsac 
aqvs daaxloebiT aseTive molekuluri masa, duRs 1540C-iT maRla, anu 
+650C-ze. es gansxvaveba duRilis temperaturebSi ZiriTadad meTanolis 
molekulebs Soris dipol-dipoluri urTierTqmedebiTaa ganpirobebuli.  

 

 
 ratom aris spirtebSi C–O–H kuTxe axlos tetraedrul kuTxesTan? 
 ratom ixsneba kristaluri iodi kargad eTanolSi da cudad _ wyalSi? 

 
I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 

• Cveulebriv pirobebSi alkanolebis homologiuri rigis pirveli 
warmomadgeneli … siTxea, radgan… . 

• alkanolebis homologiuri rigis pirveli warmomadgenlebi wyals ereva … , 
radgan … . 

• spirtebis molekulebs Soris wyalbaduri bmebis warmoqmnis mizezia … . 

II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas: 
– kmayofili xarT Tu ara gakveTilze Tqveni saqmianobiT?  

III. SeasruleT davalebebi: 

 1. ganalageT nivTierebebi duRilis temperaturis zrdis mixedviT: 
1. СН3СН2СН2СН2ОН       2. СН3СН2ОН      3.СН3ОН       4. СН3СН2СН2СН3 

2. miuTiTeT nivTierebebi, romelTa molekulebs Soris arsebobs wyalbaduri 
bmebi: 
1. C4H10              2. H2O       3. (CH3)2C=O      4. CH3OH       5. C4H9OH 

 3. najeri erTatomiani spirtis molekulaSi bmebis warmoqmnaSi monawile 
eleqtronebis saerTo ricxvia 22.  SeadgineT spirtis molekuluri formula 
da SeadareT misi fizikuri Tvisebebi meTanolis Tvisebebs. 

4. gamosaxeT σ-bmebis saerTo ricxvi alkanisa da alkanolis molekulebSi 
naxSirbadatomebis ricxvis (n) mixedviT. SeadareT es ori gamosaxuleba da 
axseniT maTi gansxvavebuloba. 

 5. SeadgineT eTanolis eleqtronuli formula, aqve aCveneT C–O da O–H 
bmebis eleqtronebis gadaweva da am gadawevis mizezebi.  
6. sqemis Sesabamis ujrebSi miuTiTeT gamoTqmebi, romlebic miekuTvneba 

meTanolisa da eTanolis molekulebs. 
a. kuTxe C–O–H ricxobrivad axlosaa 

tetraedrulTan.  
b. aqvs sivrculi aRnagoba. 
g. bmebis warmoqmnaSi monawileobs 10 

eleqtroni.  
d. Seicavs 1 arapolarul σ-kovalentur bmas.  
e. O–H -bma nakleb polarulia, vidre wylis molekulaSi. 
  

 
 ganamtkiceT ganvlili masala 

 
 refleqsia da Sefaseba  

a 

b 

g 

   

meTanoli eTanoli 
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 7. duRilis temperaturisa da wyalSi xsnadobis zrdis mixedviT ganalageT  
propanol-1, butanol-1 da pentanol-1. 
8. gansazRvreT  x da y. 

alkenis 
hidrataciiT 

miRebul spirtSi 

alkenis molekulaSi 
sp3 hibriduli 
orbitalebis 

jamuri ricxvi 

spirtis molekulaSi bmebis 
warmoqmnaSi monawile sp3 

hibriduli orbitalebis jamuri 
ricxvi 

mC:mO:mH = 15:4:3 x(sp3)alk. = ? y(sp3) sp.= ? 
 

 

 
gakveTilis 
Semdeg 

dawereT ese Saqrovani nivTierebebis fermentaciiT Rvinisa da 
Zmris warmoebis istoriis Sesaxeb. 

 

 

1.1.4. qimiuri Tvisebebi da gamoyeneba  

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
_ ratom akuTvneben spirtebs JangbadSemcvel organul nivTierebebs?  
_ iciT ra spirtebis О–Н bmis polarulobis Sesaxeb, ra SegiZliaT TqvaT maT 

qimiur Tvisebebze? 

eTilis spirtis sistematuri miRebisas misi gardaqmnis 
produqti _ acetaldehidi iwvevs rig uaryofiT 
Sedegebsa da avadmyofobebs, rogoricaa tvinis muSaobis 
Sesusteba, RviZlis cirozi da sxv. 

– romel pirvelad 
gardaqmnas 
ganicdis eTanoli 
adamianis 
organizmSi? 

 
saqmianob a -1• spirtebis qimiuri Tvisebebi. ganixileT ori cdis sqema da 

upasuxeT kiTxvebs: 

 
imsjeleT: _ romeli Txevadi nivTiereba Segrovda xsnars zemoT 1-el cdaSi? ra 

ewodeba am reaqcias? 
_ ganxorcieldeba Tu ara reaqcia, Tu izoamilis spirtis nacvlad aviRebT 

eTanols? ratom?  
_ romeli nivTierebebi warmoiqmneba meore reaqciaSi? 
_ wyalTan Tu eTanolTan ufro energiulad ireagirebs natriumi? ratom? 
_ SeadgineT orive reaqciis toloba. 

 

d 

H2O 

izoamilis spirti  
+ 
ZmarmJava  
+ 
gogirdmJava 

? 

2 

? 

? 

eTanoli + Na 

1 

24 
   L

AYİ
HƏ



 

 

 

sp
ir

t
eb

i 
d

a 
f

en
o

l
eb

i  

1 spirtebis reaqciebis umravlesoba ganpirobebulia maT molekulebSi 
arsebuli О–Н bmis polarobiT.  

1. indikatorebze moqmedeba. spirtebis wyalxsnarebi indikatorebs fers 
ar ucvlis. 

2. metalebTan urTierTqmedeba. aqtiuri metalebi (Na, K da sxv.) 
advilad Caanacvleben spirtebis О–Н-jgufis wyalbads. reaqciis Sedegad 
warmoqmnil organul nivTierebas alkoholati ewodeba. 

 
2C2H5ОH  +  2K  →  2C2H5ОK   +  H2↑ 

                                                  kaliumis eTilati  

• iciT Tu ara, rom…• tute metalebi spirtebTan reagirebs ufro nela, vidre 
wyalTan. amitom qimiur laboratoriebSi cdebis Sedegad darCenili Warbi 
metaluri natriumis gasauvnebleblad iyeneben eTilis spirts.  

alkoholatebi myari nivTierebebia. wyalxsnarebSi isini aramdgradebia, 
ganicdis hidrolizs, warmoqmnis ra spirtsa da tutes: 

 

C2H5ОNа + HОH⇄ C2H5ОH + NаОH 
am mizeziT najeri erTatomiani spirtebis tutis xsnarTan reaqciebi 
Cveulebriv pirobebSi bolomde ar midis. 

3. mJavebTan urTierTqmedeba. spirtebi urTierTqmedebs organul da 
araorganul Jangbadian mJavebTan rTuli eTerebis warmoqmniT. magaliTad: 

 
 

                                                         O 
  CH3–C          +   H 18O–C2H5      → 42SOH t,          CH3– C–18O–C2H5     +    H2O 
                                                            
         ZmarmJava        eTilis spirti                            ZmarmJavaeTileTeri anu  
                                                                                eTilacetati  (rTuli eTeri)         

am reaqcias eTerifikaciis reaqcia ewodeba. wylis mowyveta am reaqciis 
mimdinareobisas gogirdmJavas monawileobiT xdeba. 

4. spirtebis dehidratacia koncentrirebuli gogirdmJavas Tanaobisas. 
koncentrirebuli gogirdmJavas Tanaobisas spirtebi, temperaturisgan 
damokidebulebiT, ganicdis Sigamolekulur da molekulaTaSoris dehid-
ratacias. 1400C-ze maRal temperaturaze mimdinareobs Sigamolekuluri 
dehidratacia da warmoiqmneba alkeni: 

CH2–CH2–OH  →> )(SOH C,140t 42 konc.


 CH2=CH2  +  H2O 

                       H                                                          eTileni 
 

zaicevis wesis mixedviT, meoreuli da mesameuli spirtebis Sigamole-
kuluri dehidrataciisas wyalbadis atomi mowydeba ZiriTadad 
naxSirbadis atomidan, romelTanac wyalbadis atomebis naklebi ricxvia. 
  

О 
 
OH 
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 S e i s w a v l e  

meoreuli da mesameuli spirtebis Sigamolekuluri dehidratacia  
daasaxeleT alkeni, romelic upiratesad warmoiqmneba butanol-2-is dehidrataciisas. 

amoxsna: 
zaicevis wesis mixedviT, wylis molekula warmoiqmneba –ОН-jgufidan da  meTile-
nis (>CH2) jgufis wyalbadis atomidan:  

              H      OH   H 
 2CH3–CH – CH–CH2  → (q) , 42SOHt CH3CH=CHCH3   +  CH3CH2CH=CH2  + 2H2O 
           butanol-2                                   buten-2 (upiratesad)     buten-1 (mcireodeni)  
  
amitom butanol-2-is dehidrataciis Sedegad upiratesad warmoiqmneba buten-2. 

gamoiyene 
SeadgineT 2-meTilbutanol-2-is dehidrataciis Sedegad upiratesad warmoqmnili 
organuli nivTierebis struqturuli formula da daasaxeleT is. 

 

Tu temperatura 1400C-ze dabalia,  pirveladi da meoreuli spirtebi 
ganicdis  molekulaTaSoris dehidratacias  da warmoiqmneba martivi eTerebi: 

 

C2H5–ОH+ HO–C2H5  →< )(SOH C,140t 42 konc.


C2H5–О–C2H5+H2O 
dieTilis eTeri 

ori sxvadasxva spirtis molekulaTaSorisi dehidrataciisas warmoiqm-
neba sami martivi eTeris narevi. 

• iciT Tu ara, rom… • dieTilis eTeri 1540 wels miiRo alqimikosma valeri 
kordusma, eTilis spirtidan, gogirdmJavas Tanaobisas. amitom mas `gogirdis 
eTeri~ daarqves. XIX saukunis Suaxanebidan dawyebuli, mas sanarkozod 
iyenebdnen da amitom `samedicino eTeric~ daarqves. 

 
martivi eTerebis zogadi formulaa R1–O–R2.  Tu R1 da R2 radikalebi 

erTnairia, maSin martiv eTers simetriuls uwodeben, Tu sxvadasxvagvari 
_ arasimetriuls, anu Sereuls: 

 
  

               CH3 – O – CH3                                                 CH3 – O – C2H5 
        simetriuli martivi eTeri          arasimetriuli (Sereuli) martivi eTeri  
              dimeTilis eTeri                                              meTileTilis eTeri 

 
molekulebSi –ОН jgufebis ararsebobis gamo martivi eTerebi 

erTmaneTTan wyalbadur bmebs ar warmoqmnis. amitom martivi eTerebis 
duRilis temperatura ufro mcirea, vidre amdenive naxSirbadatomis 
Semcveli spirtebis duRilis temperatura. 

martivi eTerebi wyalze msubuqia da wyalSi cudad ixsneba. isini 
kargad ixsneba organul nivTierebebSi. bevr maTgans sasiamovno suni aqvs. 

martivi eTerebi (Tu gamovricxavT maT advilad aalebadobas) mcired 
reaqciisunariani nivTierebebia. 
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1 • najeri erTatomiani spirtebis daJangva 
saqmianob a -2  • eTanolis urTierTqmedeba qromis 
narevTan 
uzrunvelyofa: kaliumis diqromatis 5%-iani wyalxsnari, 
gogirdmJavas 20%-iani xsnari, eTilis spirti, spirt-
qura, sinjarebi. 
samuSaos msvleloba: sinjaraSi SeurieT 2-2 ml kaliumis 
diqromatis 5%-iani xsnari da gogirdmJavas 20%-iani 
xsnari, 1 ml eTanoli da daakvirdiT xsnaris fers. 
sinjara gaacxeleT xsnaris feris Secvlamde. amis 
Semdeg gaxureba SewyviteT da frTxilad daynoseT 
sinjara.  

imsjeleT: 
–  ratom Seicvala 

xsnaris feri 
yviTlidan 
mwvanemde? 

– reaqciaTa romel 
tips miekuTvneba 
ganxiluli 
gardaqmna? ratom? 

 

 pirveladi  da meoreuli spirtebis daJangva. susti mJangavebis 
zemoqmedebiT pirveladi spirtebi aldehidebs warmoqmnis; magaliTad, 
eTanoli spilenZ(II)-is oqsidTan gacxelebisas Zmris aldehids iZleva: 

CH3 – CH2 – ОH  +  CuО  →  t  CH3–C           +    Cu   +  H2О 
                                                                                                                                                                                      

       
                    

• reaqciis pirvel stadiaze warmoiqmneba Sualedu-
ri naerTi, romlis molekulaSi ori ОН jgufi 
dakavSirebulia naxSirbadis erT atomTan. rogorc 
umdgrad naerTs, mas swydeba wylis molekula da 
gardaiqmneba aldehidad.  

 
meoreuli spirtebi daJangvisas ketonebad gardaiqmneba: 

   CH3—CH—CH3  +  CuО   →  t   CH3—C—CH3  +  Cu  +  H2О 

   ОH                                                   О 
                        propanol-2                         dimeTilketoni (acetoni) 

Zlieri mJangavebi (KMnO4, K2Cr2O7 koncentrirebuli gogirdmJavas 
Tanaobisas) eTanols Jangaven ZmarmJavamde.  

mesameuli spirtebi spilenZ(II)-is oqsidiT ar iJangeba. 
 wvis reaqciebi. spirtebi Sedis wvis reaqciebSi. eTanoli haerze iwvis 

mocisfro aliT: 

C2H5ОH  + 3О2 →  t 2CО2 + 3H2О   

CnH2n+1ОH  + 
2

3n О2 →  t  nCО2 + (n+1)H2О 

 
• iciT Tu ara, rom… • meTanoliT an eTilenglikoliT mowamvlisas zogjer 
SxamsawinaaRmdegod eTanoli gamoiyeneba. amgvar SemTxvevebSi eTanolis miReba 
amcirebs organizmze mavne zemoqmedebis mqone Sualeduri naerTis raodenobas. 

  

a 

 eTilis spirti           Zmris aldehidi   

b 

 

              О –H 
                    
   CH3 –C –OH 
                    
            H 

aramdgradi 
Sualeduri 
naerTi 

О 
 

H 
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 S e i s w a v l e  

wvis reaqciebTan dakavSirebuli gamoTvlebi 

romeli najeri erTatomiani spirtis 1 molis sruli wvisas ixarjeba 6 moli Jangbadi? 
amoxsna: 

spirtis wvis reaqciis tolobisa CnH2n+2O + 
2

3n O2 → nCO2 + (n+1)H2O  da amocanis 

pirobis gaTvaliswinebiT 
2

3n = 6;  vpoulobT, rom:  n = 4.   

spirtis formulaa  C4H9OH. 
 

gamoiyene 
ramdeni l (n.p.) haeria saWiro 0,5 moli 46-is toli molekuluri masis mqone  najeri 
erTatomiani spirtis  sruli wvisTvis? CaTvaleT, rom haerSi Jangbadis masuri 
wili 20%-ia. 

 urTierTqmedeba halogenwyalbadebTan. koncentrirebuli gogirdmJavas 
Tanaobisas spirtebi halogenwyalbadebTan alkilhalogenidebs warmoqmnis:  

C2H5OH   +   HCl   → )(konc.42SOH t,  C2H5Cl    +   H2O   
                             eTanoli                                       eTilqloridi 
 

gamoyeneba. meTilis spirti gamoiyeneba gamxsnelad, agreTve mraval 
organul sinTezSi, magaliTad, formaldehidis, saRebavebis da 
samkurnalo preparatebis sinTezisas. 

eTilis spirti gamoiyeneba sinTezuri kauCukis, plastmasebis, 
sunamoebis, wamlebisa da alkoholuri sasmelebis warmoebaSi, agreTve 
anatomiuri preparatebis dasakonserveblad. eTanoli gamoiyeneba bevri 
sxva organuli nivTierebis: dieTilis eTeris, saRebavebis, ZmarmJavas, 
ukvamlo denTis warmoebaSic. 

eTanolisa da benzinis narevs iyeneben Sigawvis Zravebis sawvavad. 
eTilis spirti gamoiyeneba agreTve medicinaSi _ kanis sadezinfeqciod, 
nayenebisa da eqstraqtebis dasamzadeblad.  

teqnikur spirts ureven cudi sunis mqone an Seferil nivTierebebs, 
raTa gamoiricxos misi Sinagani miReba. aseT spirts denaturirebul 
spirts (denaturats) uwodeben. 

 
 

 

g 

Zravas 
sawvavi 

gamxsneli 
laqebisa da sa-
RebavebisTvis 

wamlebi da 
gamxsnelebi 

parfiumeriaSi 

alkoholuri 
sasmelebi 

 
ZmarmJava 

sinTezuri kauCukis 
warmoeba  

(–CH2–CH=CH–CH2–)n 
divinilis spirti 

e T a n o l i  
C2H5OH 
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1 
 

1. centrSi dawereT ZiriTadi cneba (`eTanoli~). 
2. gansazRvreT ZiriTad cnebasTan dakavSirebuli cnebebi (magaliTad, misi sinTe-

zisTvis gamoyenebuli an misgan miRebuli nivTierebebis saxelebi, klasis 
SigniTa da klasTaSorisi izomerebis saxelebi. 

3. gansazRvreT am ukanaskneli cnebebis ierarqiuli damokidebuleba (romlebi gan-
lagdeba pirvelad da romlebi _ moSorebiT). 

4. ganalageT araZiriTadi cnebebi ZiriTadi cnebis irgvliv. 
5. isrebiT uCveneT kavSiri ZiriTad cnebasa da sxva cnebebs Soris. 
6. isrebze dawereT am kavSiris amxsneli gamosaxulebebi (gamoTqmebi). 
7. isrebiT SearTeT urTierTdakavSirebuli araZiriTadi cnebebic. 
 

 
I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 

• alkoholatebi aris … produqtebi. 
• zaicevis wesis mixedviT, pentanol-2-is dehidrataciisas upiratesad 

warmoiqmneba … , radgan …. 
• hidroqsilis jgufis Semcvel naxSirbadTan dakavSirebuli … atomebis 

ricxvis zrdasTan erTad spirtis daJangva … . 
• spilenZis (II) oqsidiT spirtebis daJangvisas SeiZleba warmoiqmnas … da … 

wodebuli organuli naerTebi.  
II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
_  romeli meTodebiTa da saSualebebiT (cxrilebis, sqemebis Sedgena, Tezisebis 

  dawera, cdebis Catreba da sxv.) sargeblobdiT gakveTilze?  
III. SeasruleT davalebebi: 

 1. romel nivTierebebTan regirebs eTanoli Cveulebriv pirobebSi?  
1. kaliumTan           2. lakmusis xsnarTan    3. tutis xsnarTan  
4. gogirdmJavasTan   5. ZmarmJavasTan  

a) 1,2,3,4     b) mxolod 2    g) mxolod 2    d) 3,5     e) 2,3 
2. romeli nivTierebebi da ra TanmimdevrobiT unda gamoviyenoT propanol-1-
is propanol-2-ad gardasaqmnelad? 
1. HCl(konc.)    2. KOH              3. H2SO4(konc.)        4. O25. H2O 

 3. gansazRvreT spirtis formula, Tu cnobilia, rom 36,8 g am spirtis 
natriumTan urTierTqmedebisas gamoyofili wyalbadi srulad reagirebs 8,96 
l (n.p.) eTilenTan. 
gansazRvreT x da y .  

najeri spirtis 
dehidrataciiT 
warmoqmnili 

martivi eTeri 

martivi eTeris 
fardobiTi 

molekuluri 
masa 

spirtis klasis 
SigniTa 

struqturuli 
izomerebis 

ricxvi 

spirtis 
klasTaSorisi 

izomeris 
struqturuli 

formula 
R–O–R Mr = 102 x = ? y – ? 

 

 5. gaiTvaliswineT meTilis jgufis eleqtrondonoruli buneba da gansaz-
RvreT, romeli spirtidan gamoiyofa wyalbadi maqsimaluri siCqariT 
natriumis moqmedebisas. 
a. CH3CH2–OH                   b. (CH3)2CH–OH              g. (CH3)3C–OH 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

a 

b 

g 
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6. sqemis Sesabamis ujrebSi miuTiTeT gamoTqmebi, romlebic miekuTvneba 
meTanolsa da eTanols. 

a. eTerifikaciis reaqciaSi monawileobs spirtis H atomi. 
b. Sigamolekuluri dehidrataciisas warmoiqmneba alkeni. 
g. molekulaTaSorisi dehidrataciisas warmoiqmneba martivi eTeri. 
d. natriumTan ufro nela reagirebs, vidre wyalTan. 
e. 1 molis sruli wvisas ixarjeba 1,5 moli Jangbadi. 
 

 7. daasruleT butanol-1-is monawileobiT mimdinare reaqciaTa sqemebi da 
daasaxeleT reaqciis produqtebi. 

1. C4H9OH  +  HCl  → 42SOH               2. C4H9OH  →> )(SOH C,140t 42 konc.


                        

3. 2C4H9OH  →< )(SOH C,140t 42 konc.


 
8. SeadgineT gardaqmnaTa tolobebi. 

eTanoli → eTileni → eTani → qloreTani → eTanoli → Zmris aldehidi 

 
gakveTilis 
Semdeg 

moemzadeT roluri TamaSisTvis `eTanolis gasamarTleba~. 

 
1.1.5. praqtikuli samuSao. `eTanolis gasamarTleba~ 

(`janmrTeli cxovreba~ _ aRmzrdelobiTi da ganmaviTarebeli roluri TamaSi) 
 

cxovrebis jansaRi wesis damkvidrebisa da adamianis janmrTelobis 
gakaJebis problemebi Tanamedrove sazogadoebis umniSvnelovanes 
moTxovnilebad gvevlineba. adamianis cxovelqmedebis fiziologiuri 
safuZvlebis, piradi higienis wesebis, somaturi, fsiqikuri da infeqciuri 
daavadebebis profilaqtikis wesebis codna, agreTve adamianis 
janmrTelobaze alkoholuri sasmelebis zemoqmedebis safrTxeze warmod-
genis qona TiToeuli individis normaluri cxovelqmedebis aucilebeli 
pirobaa. mocemuli roluri TamaSis ZiriTadi amocanaa adamianis 
organizmze alkoholis mavne zemoqmedebis ganxilva da am movlenis Sesaxeb 
swori daskvnis gakeTeba. 
 
sasamarTlo procesze ganixileba sxvadasxva profesiis 
warmomadgenlebis braldebebi eTanolis mimarT.  
(a) gakveTilamde erTi kviriT adre gansazRvreT 

`sasamarTlo sxdomis monawileTa~ sia. 

(b) rolebis ganawilebis Semdeg TiToeulma monawilem 
unda Seagrovos Tavisi sasargeblo faqtebi da 
mtkicebulebebi, gamoiyenos ra saxelmZRvanelo da 
informaciis sxva wyaroebi (amisTvis gakveTilamde 
ramdenime dRiT adre monawileebs eZleva davale-
bebi). 

• `sasamarTlo procesi~ SeiZleba momzaddes rogorc 
SemoTavazebuli, ise nebismieri sxva, ufro Sesafe-
risi scenariT. 

• gakveTilis bolos 
fasdeba TiToeuli 
monawilis 
SemoqmedebiToba. 

 

 

d 

   

meTanoli eTanoli 
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1 m o n a w i l e e b i  
mosamarTle: mecnieri-qimikosi  
bralmdeblebi: sazogadoebrivi wesrigis damcveli, eqimi-toqsikologi, sagzao 
policia, ekologi 
mopasuxe: eTanoli 
advokatebi: farmakologi, parfiumeri, qimiuri mrewvelobis inJineri, energiis 
alternatiuli wyaroebis inJineri 
mowmeebi: qimikosebi, eqimebi, ekologebi, ekonomistebi, sagzao policia, 
sazogadoebis warmomadgenlebi. 

 
sasamarTlo sxdoma 

(mokle scenari) 
 

mosamarTle: bevri profesiis warmomadgenelma warmoadgina sarCeli sazoga-
doebaze eTanolis mavne zemoqmedebis Sesaxeb. Tavidan erT-erT mowmes vTxovT, 
mokled gagvacnos informacia eTanolze. 

mowme-qimikosi  warmoadgens mokle informacias eTanolis aRnagobis, fizikur-
qimiuri Tvisebebisa da miRebis meTodebis Sesaxeb. 

mosamarTle: ra faqtebis warmodgena SeuZlia pirvel bralmdebels?  
pirveli bralmdebeli-sazogadoebrivi wesrigis damcveli: pirebi, romlebic 

spirtian sasmelebs iReben sazogadoebrivi TavSeyris adgilebSi da alkoholuri 
Trobis mdgomareobaSi imyofebian, zians ayeneben sakuTar Tavsa da 
garSemomyofebs, daZabulobas qmnian sazogadoebaSi. 

mosamarTle: dae, Tavidan Cvenebebi mogvcen mowmeebma, Semdeg ki _ mopasuxem da 
misma advokatebma. 

mowmeebi faqtebiT asabuTeben, ramdenad seriozul problemebs qmnis 
sazogadoebaSi msgavsi movlenebi. mopasuxis mxare da misi advokatebi asabuTeben 
ideas, rom, Sesabamisi kanonebis miRebis gziT, agreTve sxva meTodebiT SeiZleba 
warmatebiT vebrZoloT msgavs sazogadoebriv darRvevebs. 

mosamarTle: meore bralmdebelia eqimi-toqsikologi. sityva Tqven geZlevaT. 
meore bralmdebeli _ eqimi-toqsikologi: adamianebs, romlebic didi 

raodenobiT iReben alkoholur sasmelebs, uziandeba, SeiZleba iTqvas, yvela 
Sinagani organo. am adamianebs usustdeba mexsiereba, erRveva RviZlis, 
Tirkmelebis, kuWisa da nawlavebis moqmedeba, rasac ganukurnebel daavadebebamde 
mivyavarT. cnobilia SemTxvevebic, roca mcenareebis spirtiani eqstraqtebis 
kompresebis axalSobilebisTvis gamoyenebas letaluri gamosavali mohyva 
eTanolis orTqlis CasunTqvis gamo. 

mosamarTle: ra faqtebis warmodgena SeuZliaT mowmeebs am braldebasTan 
dakavSirebiT?  

meore bralmdeblis mowmeebi asaxeleben misi sisworis damadasturebel 
faqtebs. 

mosamarTle: ris Tqma SeuZliaT  mopasuxesa da mis mowmeebs am braldebasTan 
dakavSirebiT? 

mopasuxe mxare da misi advokatebi gamoTqvamen am braldebis gamabaTilebel 
azrebs, miuTiTeben, rom gonivrulad, mcire raodenobiT alkoholis miRebas ziani 
ar moqvs. 

mosamarTle: axla sityva eZleva mesame bralmdebels _ sagzao policias. 
mesame bralmdebeli _ sagzao policia: avtosagzao SemTxvevebis daaxloebiT 80% 

mTvrali mZRolebis mizeziT xdeba. mTvrali mZRoli saWesTan did safrTxes 
warmoadgens ara marto sakuTari TavisTvis, aramed garSemomyofTaTvisac. 
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mosamarTle: vTxovT mowmeebs. 
mesame bralmdeblis mowmeebi warmoadgenen statistikur monacemebs mTvrali 

mZRolebis mier gamowveuli  tragikuli SemTxvevebis ricxvisa da garTulebebis 
Sesaxeb. 

mosamarTle: ris Tqma SeuZliaT  mopasuxesa da mis mowmeebs am braldebasTan 
dakavSirebiT? 

mopasuxe mxare da misi advokatebi gamodian am braldebis winaaRmdeg, 
asabuTeben ra msgavsi ubeduri SemTxvevebis aRkveTis SesaZleblobas sxvadasxva 
avtomomsaxurebisa (`fxizeli mZRoli~) da Tanamedrove eleqtronuli 
xelsawyoebis daxmarebiT. 

mosamarTle: axla sityva eZleva meoTxe bralmdebels _ ekologs. 
meoTxe bralmdebeli _ ekologi: mecnierTa mier Catarebuli gamokvlevebi 

aCvenebs, rom eTanolze momuSave avtomobilebis gamonabolqvi airebi mkveTrad 
uaryofiT gavlenas axdens adamianis organizmze, amitom sawvavis am tipze 
gadasvlisas mowamvliT gamowveuli sikvdilianoba gaizrdeba. 

mosamarTle: vTxovT mowmeebs. 
mowmeebi warmoadgenen dasabuTebul pozicias biosawvavis mier cocxali 

garemosTvis miyenebuli zianis Sesaxeb. 
mosamarTle: ris Tqma SeuZliaT  mopasuxesa da mis mowmeebs am braldebasTan 
dakavSirebiT? 

mopasuxe mxare da misi advokatebi warmoadgenen informacias msoflio 
energetikuli krizisisa da energiis alternatiuli da ganaxlebadi wyaroebis 
Sesaxeb. isini cdiloben, daasabuTon eTanolis, rogorc biosawvavis, mniSvneloba. 

mosamarTle: saboloo sityva eZleva mopasuxes. 
sasamarTlosadmi mimarTvaSi eTanoli sTxovs mosamarTles, ganaCenis 

gamotanisas mxedvelobaSi miiRos misi mniSvnelovani roli adamianis cxovrebis 
sxvadasxva sferoSi _ parfiumeriaSi (sunamoebis warmoebaSi), medicinaSi, qimiuri 
mrewvelobisa da sxva dargebis produqtebis warmoebaSi (CamoiTvleba gamoyenebis 
ZiriTadi sferoebi). 
 

mxedvelobaSi miiRo ra bralmdebelTa saCivrebi, sasamarTlom, mecnieri-
qimikosis xelmZRvanelobiT, daadgina: 

 

 

ganaCeni 

bralmdebelTa saCivrebze dayrdnobiT momzaddes 
eTanolis mier sazogadoebisTvis miyenebuli zianis 
aRkveTis RonisZiebaTa gegma. adamianTa normaluri 
da usafrTxo saqmianobis uzrunvelyofis mizniT 
eTanoli valdebulia, mWidrod iTanamSromlos 
bralmdeblebTan. 

 
• saSinao davaleba:  
   RonisZiebaTa gegmis SemuSaveba 
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1 1.2. najeri mravalatomiani spirtebi  
1.2.1. eTilenglikoli 
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
_ riT aixsneba meTanolisa da eTanolis molekulebis polaruloba?  
_ romeli atomiT an atomTa jgufiT unda SevcvaloT eTanolis meTilis 
jgufis wyalbadis atomi, rom O–H bmis polaruloba gaizardos? 

 
avtomobilis Zravas 85-900C-ze metad 
gadaxurebis aRsakveTad iyeneben 
eTilenglikolis safuZvelze damzadebul 
antifrizebs.  

–  ratom asxamen 
zamTrobiT avtomo-
bilebis radiatorebSi 
ara wyals, aramed 
eTilenglikolis 
wyalxsnars?  

 
saqmianob a• eTilenglikolis 

fizikuri Tvisebebi da 
molekulis aRnagoba. 

gamoiyeneT ra diagrama (a) da 
reaqciaTa sqemebi (b), gansaz-
RvreT eTilenglikolis 
duRilis temperaturisa da 
mJavuri Tvisebebis cvlileba 
eTanolTan SedarebiT.  
 
                
  
 
 

imsjeleT:   
– rogor SeiZleba 
eTilenglikolisa 
da  eTanolis 
duRilis 
temperaturisa da 
mJavuri Tvisebebis 
Sesaxeb Tqveni 
daskvnebis 
dakavSireba maTi 
molekulebis 
aRnagobasTan?   
 

       
saerTaSoriso nomenklaturiT, or- da samatomiani spirtebis 

saxelwodebebi warmoiqmneba spirtis yvela –ОН jgufis Semcveli, yvelaze 
grZeli jaWvis Sesabamisi alkanis saxelwodebidan, daboloeba `diolis~ an 
`triolis~ damatebisa da jaWvSi –ОН jgufebis mdebareobis cifrebiT 
miTiTebis gziT. ZiriTadi jaWvis naxSirbadis atomebi inomreba im 
bolodan, romelTanac axlosaa erT-erTi –ОН jgufi. magaliTad:    

                                                                              3               2              1                                        1                 2             3          
      CH2  – CH2                              CH2   – CH – CH2                    CH2  –  CH – CH3            

                                                                                                                                         
      OH      OH                              OH      OH   OH                       OH      OH              
        eTandiol-1,2                            propantriol-1,2,3                        propandiol-1,2        
      (eTilenglikoli)                      (glicerini)                   (propilenglikoli)    
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C2H5OH  +  NaOH  →  reaqcia ar mimdinareobs  
HОCH2—CH2ОH  +  NaOH  →  reaqcia mimdinareobs  

(b) 
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eTilenglikoli najeri oratomiani spirtebis (glikolebis) umartivesi 
warmomadgenelia. najeri oratomiani spirtebis zogadi formulaa  
CnH2n(OH)2 anu CnH2n+2O2.  

miReba. laboratoriaSi eTilenglikolis miReba SeiZleba kaliumis 
permanganatis xsnariT eTilenis daJangviT: 

3CH2=CH2 + 2KMnO4 + 4H2O → 3HОCH2–CH2ОH + 2MnO2 + 2KOH 
warmoebaSi eTilenglikols iReben: _ eTilenis oqsidis hidrataciiT:  

         CH2=CH2 + [O] →Ag  CH2 — CH2  + HOH → HОCH2–CH2ОH 
                                                        О  

                                                     eTilenis oqsidi 

_ eTilenis wyalbadis peroqsidiT katalizuri daJangviT: 

                          CH2=CH2  +  H2О2  → .kat  HОCH2–CH2ОH                          
_ eTanis 1,2-dihalogennawarmebis hidroliziT tutis an sodis Tanaobisas:  

ClCH2–CH2Cl  + 2HOH →NaOH
 HOCH2–CH2OH  + 2HCl   

fizikuri Tvisebebi. eTilenglikoli ufero, sirofis msgavsi, tkbili 
gemos mqone siTxea. Zalian Sxamiani nivTierebaa. iyineba _13,2°C-ze, duRs 
+197°C-ze. eTilenis duRilis maRali temperatura da siblante ganpirobe-
bulia sakmaod Zlieri molekulaTaSorisi wyalbaduri bmebis arsebobiT  
–ОН jgufebs  Soris.   

kargad ixsneba wyalSi da eTanolSi. orive am gamxsnelSi kargi xsnadoba 
dakavSirebulia wyalbaduri bmebis warmoqmnasTan eTilenglikolisa da 
wylis, agreTve eTilenglikolisa da eTanolis molekulebs Soris.  

qimiuri Tvisebebi. eTilenglikoli urTierTqmedebs tute metalebTan, 
tuteebTan, agreTve organul da araorganul mJavebTan:  

    HO–CH2–CH2 –OH    +     2Na    →   NaOCH2–CH2ONa       +   H2↑ 

   HO–CH2–CH2 –OH     +   2NaОH →  t NaOCH2–CH2ONa       +  2H2О 

    HO–CH2–CH2 –OH    +   2HNO3 → .kat NO2–OCH2–CH2O–NO2  + 2H2О 
                                                                    rTuli eTeri  

 S e i s w a v l e  

mravalatomiani spirtebis molekuluri formulis dadgena  
gansazRvreT X-is molekuluri formula. 

najeri 
spirti 

spirtis 
molebis 
ricxvi 

Na-Tan sruli 
urTierTqmedebisas warmoqmnili 

Н2-is molebis ricxvi 

natriumis 
alkoholatis masa, 

g 
Х 0,2  0,2 21,2  
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1 amoxsna: 
a. 0,2 moli spirtidan 0,2 moli wyalbadis warmoqmna miuTiTebs, rom sawyisi spirti 

oratomiani spirtia: CnH2n(OH)2. reaqciis tolobidan gamovTvaloT natriumis 
alkoholatis moluri masa:  

       0,2 moli                   21,2 g     0,2 moli 

     CnH2n(OH)2 + 2Na → CnH2n(ONa)2  + H2 
         1 moli                        M(g/moli)        moli 

b. gamovsaxoT alkoholatis moluri masa n-is saSualebiT da aqedan vipovoT n-is 
mniSvneloba: 
         Mr(CnH2n(ONa)2)  = 14n +78;      14n +78 = 106;       14n = 28;        n = 2. 
maSasadame, spirtis formulaa C2H4(OH)2. 

gamoiyene 
15,2 g  najeri oratomiani spirtis Warb natriumTan urTierTqmedebisas gamoiyo 
4,48 l (n.p.) wyalbadi. gansazRvreT wyalbadis atomebis ricxvi spirtis molekulaSi. 

 
eTilenglikoli, erTatomiani spirtebisgan gansxvavebiT, tute areSi 

spilenZ(II)-is hidroqsidTan warmoqmnis  spilenZ(II)-is glikolatis kaSkaSa 
lurj xsnars: 

     

                             CH2—OH                                       CH2—O 
                                                 + Cu(ОH)2 →NaOH                       Cu  +  2H2О 
                             CH2—OH                                       CH2—O 

                                                                             spilenZ(II)-is glikolati 
es reaqcia mravalatomiani spirtebis TvisebiTi reaqciaa. 
SeniSvna: am reaqciis produqts rTuli aRnagoba aqvs, amitom tolobaSi 
motanilia misi gamartivebuli formula.  

gamoyeneba. eTilenglikolis wyalxsnarebi 0°С-ze dabal temperaturaze 
iyineba; magaliTad,  eTilenglikolis 67%-iani wyalxsnari iyineba mxolod 
minus 75°C-ze. amitom zamTrobiT isini antifrizebad gamoiyeneba avto-
mobilebis, traqtorebisa da sxv. meqanizmebis radiatorebSi.  

eTilenglikoli gamoiyeneba lavsanis boWkos, gamxsnel dioqsanis, 
feTqebadi nivTierebebis, magaliTad, dinitroglikolis  warmoebaSi. 

 
 

 
 daasruleT reaqciebis sqemebi da gansazRvreT, reaqciaTa romel tips miekuTvneba 

TiToeuli maTgani.  
 

1. HOCH2CH2OH + 2CH3COOH →                      2. HOCH2CHOHCH3 + 2HNO3 → 
                                                                                          propandiol-1,2 
 

3. HOCH2CHOHCH3 + Cu(OH)2 →                       4. HOCH2CH2OH + 2K → 
      propandiol-1,2 

a) Canacvlebis    b) Jangva-aRdgenis   g) mimocvlis  d) eTerifikaciis 
1. __                      2.__                                      3.__                     4.__ 

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• …  gansxvavebiT, eTilenglikoli tute areSi urTierTqmedebs … . 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

(g/moli)  
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• eTilenglikoli … ixsneba wyalsa da eTanolSi, radgan … .  
• warmoebaSi eTilenglikols, iseve rogorc … spirts, iReben ZiriTadad … . 

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
_ sad SeZlebT gakveTilze Seswavlilis gamoyenebas?  

 III. SeasruleT davaleba. 

 1. miuTiTeT spirtebis swori dasaxelebebi:  
1. HOCH2CH2OH   2. HOCH2CHOHCH3  3. CH3CH2CHOHCH2OH   4. C2H4(OH)2 
  eTilenglikoli   propandiol-1,2,3      butandiol-1,2       eTandiol-1,2                   
2. romeli sqemiT SeiZleba miviRoT eTilenglikoli?  

1. ClCH2−CH2Cl + NaOH  →wyali
                      2. CH2=CH2 + KMnO4  →wyali  

3. ClCH2−CH2Cl+NaOH  →spirti
                     4. CH2=CH2  +  H2O2 → .kat  

5. CH2=CH2 +[O] →Ag 
 eTilenis oqsidi    →wyali  

 3. naxSirbadis atomebis ricxvis (n) saSualebiT gamosaxeT naxSirbadisa da 
wyalbadis masuri Tanafardoba (mC:mH) najer oratomian spirtebSi.  

4. gansazRvreT ϕ.  Mr(CH2OHCH2OH) = 62. 
eTilenidan miRebuli 
eTilenglikolis masa, 

kg 

reaqciaSi Sesuli 
eTilenis moculoba 

(n.p.), m3 

eTilenglikolis 
gamosavali, % 

55,8 22,4 ϕ = ?  
 

 5. miuxedavad  eTilenglikolisa da propanol-1-is molekuluri masis 
daaxloebiT erTnairi mniSvnelobisa (60 da 62), ratom duRs  pirveli ufro 
maRal temperaturaze (198°С), vidre meore (97°C)? 
6. miuTiTeT, ra aris swori da ra _ araswori eTilenglikolisTvis. pasuxi 
daasabuTeT.   

 diax 
(+) 

ara 
(_) 

misi siblante dakavSirebulia molekulaTaSoris 
urTierTqmedebis ZalebTan 

  

wyalbaduri bmebi gavlenas ar axdens mis wyalSi xsnadobaze    
imave alkenisgan iReben, romlisganac eTanols    
wylis molekulebTan urTierTqmedebs mxolod dipol-
dipoluri urTierTqmedebis saSualebiT 

  
 

 7. butandiol-1,2 spilenZ(II)-is hidroqsidTan warmoqmnis kaSkaSa lurji feris  
C4H8O2Cu Sedgenilobis (pirobiTad) nivTierebas. SeadgineT produqtis 
struqturuli formula, reaqciis toloba da miuTiTeT, ra mizniT 
gamoiyeneba es reaqcia. 
8. SeadgineT gardaqmnaTa tolobebi:  

eTani → qloreTani → eTileni → eTilenglikoli 
 

 
gakveTilis 
Semdeg 

1. butandiol-2,3-is magaliTze SeadgineT oratomianis spirtebis 
damaxasiaTebeli reaqciebis tolobebi.  

2. spilenZ(II)-is sulfatis 20%-iani xsnaris ramdeni gramia saWiro, 
rom miviRoT 1 mol butandiol-2,3-Tan sruli urTierTqmede-
bisTvis saWiro spilenZ(II)-is hidroqsidi? 

 

a 

b 

g 

d 
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1 1.2.2. glicerini  
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– eTanolTan SedarebiT, eTilenglikolis Tvisebebis  rogor cvlilebamde  miv-

yavarT am ukanasknelSis molekulaSi  ori hidroqsilis –ОН jgufis arsebobas?  
 
glicerini, rogorc damatenianebeli da 
damarbilebeli, gamoiyeneba sasunTqi gzebis  
gasawmendad, samkurnalo preparatebis 
dasamzadeblad, tyavis, surnelovani nivTierebebis, 
sxvadasxva nayenis warmoebaSi.   

– glicerinis romel 
TvisebebTanaa dakav-
Sirebuli gamoyenebis 
CamoTvlili sfero-
ebis umravlesoba?  

 
saqmianob a  •  molekulaTaSorisi mizidvis Zalebi eTilenglikolsa da glicerinSi 

eTanolis, eTilenglikolisa da glicerinis fizikuri Tvisebebis 
Sedarebis safuZvelze SeavseT kiTxvis niSniani ujrebi.        

nivTiereba  
monacemebi 

CH3–CH2 
 | 

   OH 

   CH2–CH2 
    |        | 
   OH   OH 

 CH2–CH–CH2 
  |        |       | 
 OH   OH   OH 

fardobiTi molekuluri masa  46 62 92 
duRilis temperatura (°C) 78 197,6 290 

 

rogor icvleba molekulebs Soris 
mizidvis Zalebi eTanolTan SedarebiT? 
(izrdeba/mcirdeba)  

– ? ? 

romeli mizezebi ganapirobebs 
molekulebs Soris mizidvis Zalebis 
cvlilebas eTanolTan SedarebiT?   

– ? ? 

imsjeleT: rogor axsniT molekulebs Soris mizidvis Zalebis cvlilebas 
eTilenglikolsa da glicerinSi, eTanolTan SedarebiT?  

 
glicerini [C3H5(OH)3] najeri samatomiani spirtebis umartivesi warmo-

madgenelia.  
najeri samatomiani spirtebis zogadi formulaa CnH2n-1(OH)3 anu 

CnH2n+2O3 (n≥3).  
miReba.    glicerini miiReba  cximebis hidroliziT (tute areSi):  
 
               CH2 – О – CОR      HОH                      CH 2 – ОH 
               CH  – О – CОR     +  HОH     →NaOH

        CH – ОH      +  3RCООNa,  
               CH 2 – О – CОR     HОH                      CH 2 – ОH 
                         cximi                                                      glicerini 

 da propilenis daJangviT:  
 

  

 CH2=CH–CH3   OH
O

2

2

−
+→ CH2=CH–C      →+ 2H CH2=CH–CH2 →+ 22OH

 CH2–CH–CH2 
    propileni                

maRali rigis 
karbonmJavas 

marili 

OH                OH    OH  OH 
akroleini      alilis spirti      

О 
 
H 
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fizikuri Tvisebebi. glicerini ufero, sirofis msgavsi, tkbili gemos 
mqone siTxea. is higroskopulia da wyals ereva nebismieri TanafardobiT; 
iyineba 17,9°C-ze, duRs 290°C -ze. ar aris momwamlavi. 

qimiuri Tvisebebi. glicerini, iseve rogorc eTilenglikoli, reagirebs 
aqtiur metalebTan, tuteebTan da mJavebTan. rogorc mravalatomiani 
spirti, is spilenZ(II)-is hidroqsidTan warmoqmnis spilenZ(II)-is 
gliceratis kaSkaSa lurj xsnars:  

              CH2— О—H                CH2 — О 
HO Cu 

              CH — О—H      +   Cu  →NaOH        CH  — О           +   2H2O 
HO 

              CH2— О—H                CH2 — ОH 
spilenZ(II)-is glicerati

es reaqcia glicerinisTvisac TvisebiT reaqciad iTvleba. 
SeniSvna: am reaqciis produqts rTuli aRnagoba aqvs, amitom tolobaSi 
motanilia misi gamartivebuli formula. 

koncentrirebuli gogirdmJavas Tanaobisas glicerini azotmJavasTan 
warmoqmnis rTul eTers _ nitroglicerins (glicerintrinitrats): 

     CH2—OH             CH2—О—NО2 

          CH—ОH  + 3HОNО2   → 42SOH  C,25<t  CH—О—NО2     +   3H2О 

     CH2—ОH     CH—О—NО2 
nitroglicerini (glicerintrinitrati)

nitroglicerini mZime, zeTisebri, ufero siTxea. gamoiyeneba, rogorc 
feTqebadi nivTiereba. gacxelebiT an dartymisas feTqdeba: 

4C3H5O3(NO2)3  →  t   12CO2↑  + 10H2O  +  6N2↑  +  O2↑ + Q 

 

• nitroglicerini _ feTqebadi da samkurnalo nivTiereba
nitroglicerini pirvelad 1847 wels miiRo italielma
askanio sobrerom. sakmaod swrafad daiwyes misi
gamoyeneba asafeTqeblad wylis arxebis, gvirabebis,
gzebis gayvanisas, agreTve samxedro saqmeSi; oRond
sufTa nitroglicerins hqonda nakli: is xSirad da
moulodnelad feTqdeboda. am mizeziT misi gamoyeneba
did sifrTxilesTan iyo dakavSirebuli.
1865 wels Svedma qimikosma alfred nobelma gamoarkvia,
rom myari adsorbentiT STanTqmisas nitroglicerini mxolod
anTebisas feTqdeba. am narevs nobelma dinamiti daarqva.

• nobelis anderZis mixedviT, mis mier Seqmnili nobelis fondi yovel-
wliurad nobelis premias gascems fizikis, fiziologiis an medicinis, 
qimiis, literaturisa da ekonomikis dargebSi yvelaze mniSvnelovani aRmo-
CenebisTvis.
• nitroglicerinis 1%-iani spirtxsnari medicinaSi gamoiyeneba sisxlZar-
RvTa gasafarToeblad gul-sisxlZarRvTa daavadebebisas.

is
t

o
r

ia
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1 cximovan mJavebTan glicerini warmoqmnis rTul eTerebs (trigli-
ceridebs). swored trigliceridebis saxiT gvxvdeba glicerini bunebaSi _ 
cximebis SedgenilobaSi.  

gamoyeneba. glicerini gamoiyeneba nitroglicerinisa da dinamitis 
misaRebad. mas iyeneben saparfiumerio mrewvelobaSi _ kremebis, pomadebis, 
kbilis pastebis SedgenilobaSi, sadac is asrulebs kanis damatenianebel 
da damarbilebel funqcias; tyavis warmoebaSi _ tyavis gamoSrobis 
aRsakveTad; sapnis warmoebaSi; safeiqro warmoebaSi _ qsovilebisTvis 
elastiurobisa da sirbilis misaniWeblad, zogierTi fisisa da saRebavis 
warmoebaSi. 

 
 

 
 n-isa da x-is romeli mniSvnelobebisas asaxavs sworad formula CnH2n+2Ox erT-, or- da 

samatomiani  spirtebis Sedgenilobas?  
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore: 
• glicerini duRs ufro maRal temperaturaze, vidre eTilenglikoli, radgan… . 
• eTanolisgan gansxvavebiT, glicerini urTierTqmedebs …Tan da …Tan, radgan 

glicerinis molekulaSi… .  
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– ramdenad aqtiuri iyaviT gakveTilze?                
 III. SeasruleT davaleba. 

 1. ganalageT spirtebi –ОН jgufis wyalbadis atomis Zvradobis zrdis 
mixedviT.   

a. C3H5(OH)3                   b. C2H5OH              g. C2H4(OH)2 

2. gansazRvreT fardoba ν1 : ν2, agreTve am fardobis Sesabamisi wyalbadis 
steqiometruli koeficienti  sqemaSi:  

ν1Na  +  ν2 glicerini  → 
 

 3. SeadgineT molekuluri da struqturuli formulebi najeri samatomiani 
spirtisa, romlis molekulaSic sp3 hibridul mdgomareobaSi myofi 7 atomia. 
4. gansazRvreT x  da y . 

samatomiani 
spirtis 

molekulaSi 
Н atomebis ricxvi 

spirtis molekulaSi 

spirtis molekulaSi bmebis 
warmoqmnaSi monawile sp3 hibriduli 

orbitalebis ricxvi 
mC:mO = 9:12 x(H) = ?  y(sp3) = ? 

 

 5. miuTiTeT, ra aris swori da ra _ araswori glicerinisTvis: 
 diax (+) ara (_) 

molekulaSi –ОН jgufebi erTmaneTTan urTierTqmedebs      
molekulebs Soris moqmedebs mxolod van-der-vaalsuri Zalebi   
azotmJavasTan warmoqmnis mxolod erTi saxis rTul eTers    
eTilenglikolis msgavsad, momwamlavia   
propanis nawarmia                                                 

 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

a 

b 

g 
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6. daadgineT Sesabamisoba. 

a. triolebi 
b. diolebi 

1. C3H5(OH)3                                            
2. HOCH2CHOHCH2OH           
3. HOCH2CH2CH2OH 

4. CnH2n–1(OH)3                                            
5. HOCH2CH2OH 
6. glikolebi 

 

 7. sqemis Sesabamis ujrebSi miuTiTeT glicerinisa da eTilenglikolisTvis 
marTebuli gamoTqmebi: 

 

a. aRmoaCenen spilenZis (II) 
hidroqsidiT;  

b. Sedis eTerifikaciis reaqciaSi; 
g. mrewvelobaSi iReben cximebidan; 
d. mrewvelobaSi iReben alkenidan. 

 

8. SeadgineT glicerinmononitratisa da, gamartivebuli saxiT, spilenZ(II)-is 
gliceratis warmoqmnis reaqciaTa sqemebi. gansazRvreT, romel reaqciaSi 
amJRavnebs glicerini mJavur da romelSi _ fuZe Tvisebebs. 

 
g a k v e Til is  
S e m d e g  

SeavseT  cxrili `glicerinisa da misi nawarmebis Tvisebebi da am 
Tvisebebze damyarebuli maTi gamoyenebis sferoebi~.  

glicerinisa da misi nawarmebis Tvisebebi  gamoyeneba 
  
  

 

 
 
 
1.3. fenoli    
 
1.3.1. miReba, aRnagoba da fizikuri Tvisebebi      
             
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– romel organul naerTebs ewodeba aromatuli?  
– rogor icvleba О–Н bmis polaroba, Tu wylis molekulaSi wyalbadis erT-erT 

atoms CavanacvlebT alkilis radikaliT? ratom? 
 
fenoli pirvelad gamoyves (XIX s.)  qvanaxSiris gamox-
dis produqtebidan. radgan is benzolis nawarms 
warmoadgenda (benzols ki maSin `fens~ uwodebdnen) 
da mJavuri TvisebebiT xasiaTdeboda, saxelad `feni-
lis mJava~ uwodes. Semdeg, f. Jeraris winadadebiT, 
mas `fenoli~ daarqves.  

– ratom SemogvTavaza  
f. Jerarma am 
nivTierebisTvis 
saxelwodeba 
`fenoli~? 

fenoli (C6H5–OH)  fenolebis umartivesi warmomadgenelia. 
fenolebi organuli nivTierebebia, romlebSic erTi an ramdenime –ОН 

jgufi dakavSirebulia benzolis an misi homologebis benzolis birTvis 
naxSirbadis atomebTan.   

 
  

d 

   

glicerin
 

eTilenglikoli 
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1 –ОН jgufebis ricxvis mixedviT ganasxvaveben erTatomian, oratomian 
da mravalatomian fenolebs:   

 

                    erTatomiani                                          mravalatomiani 
                                                                 oratomiani               samatomiani 
           OH            OH                    OH                         OH                            

                                       CH3                           OH                          OH                                                   
                                                OH 

        fenoli       2-meTilfenoli     benzoldiol-1,2    benzoltriol-1,2,3                                                
hidroqsibenzoli   (o-krezoli)       (pirokatexini)             (pirogaloli)                                                 

orTo-, meta- da para-krezolebi (2-, 3- da 4-meTilfenolebi) agreTve 
fenolebs (a)  miekuTvneba.  

fenolebSi benzolis rgolis naxSirbadis atomebis danomvras iwyeben  
–ОН jgufTan dakavSirebuli naxSirbadis atomidan da agrZeleben 
uaxloesi Camnacvleblisken.  

fenolebs Soris udidesi praqtikuli mniSvneloba aqvs fenols.  
miReba. mrewvelobaSi fenols iReben ZiriTadad 3 xerxiT:    

1) izopropilbenzolis katalizuri daJangviT (`kumoluri meTodi~):  

 

 
 
 
 

 
 
2) qvanaxSiris pirolizis produqtis _ qvanaxSiris fisis gadadeniT;  
3) benzolis monohalogennawarmebis natriumis hidroqsidTan urTierTqme-

debiT:  

C6H6  +  Cl2   HCl
     

−
→   C6H5Cl   

NaCl
P  t,NaOH,

−
+  →  C6H5OH    

                  benzoli                qlorbenzoli                  fenoli 

 
saqmianob a  • fenolis molekulis aRnagoba da fizikuri Tvisebebi. 
grafikze asaxulia naxSirbadatomebis erTi da imave ricxvis Semcveli benzolis, 
cikloheqsanolisa da fenolis duRilis temperaturis molur masaze damo-
kidebuleba. axseniT nivTierebaTa duRilis temperaturis cvlileba maTi mole-
kulebisa da О–Н bmis  polarulobis cvlilebiT. 

       
            
 
 
 
 
 
imsjeleT: _ ratom aris О–Н bma  ufro polaruli fenolis molekulaSi, vidre 

wylisa da eTanolis molekulebSi?  

  

 

               
                         a                 b                        g  
   M(g/moli)  = 78             94                    100  

 
   

 6 
5 

4 3 
2 1 

6 
5 

4 3 
2 1 

          CH–OH 
   H2C          CH2 

  H2C           CH2 

                   CH2 
  

M, g/moli 

tduR.°C 

a 

b 
g 

6 
5 

4 3 
2 1 

(a) 

OH 

+   
C H 3 C H C   H   2   

A l   C   l 3   

C   
H 

C H 3   C H   3   
+ O 2 

O H 

+ C   

O 

C   H   3   C   H   3 
benzoli 

propileni 

izopropilbenzoli 
(kumoli) 

fenoli acetoni 
kat. 
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 fizikuri Tvisebebi. fenoli ufero, kristaluri, damaxa-
siaTebeli sunis mqone nivTierebaa (tdn.≈41°С). civ wyalSi 
mcired ixsneba, magram 70°С-ze ixsneba nebismieri Tanafar-
dobiT. is momwamlavia da kanze warmoqmnis Znelad Sesaxor-
cebel iarebs.  

 
 molekulis aRnagoba. fenolis molekulaSi benzolis rgolis π-eleq-

tronuli sistema miizidavs gauziarebel sp3-eleqtronul wyvils 
Jangbadis atomidan, amcirebs ra eleqtronul 
simkvrives am ukanasknelze. Sedegad, Jang-
badis atomi kidev ufro miizidavs Tavisken 
О–Н bmis eleqtronul simkvrives.  eleqtro-
nuli simkvrivis amgvari gadanacvleba 
ganapirobebs fenolis Semdeg qimiur Tvise-
bebs:  

1) wyalxsnarebSi gaadvilebulia  –ОН bmis 
wyalbadis atomis mowyveta protonis saxiT 
(najer spirtebTan SedarebiT) da fenoli amJRavnebs mJavur  Tvisebebs. am 
mizeziT mis wyalxsnars karbolmJavas uwodeben.  

2) benzolis rgolis naxSirbadis atomebTan 2,4,6-mdebareobaSi 
arsebuli wyalbadis atomebi, benzolTan SedarebiT, advilad Caenacvleba 
bromis atomebiT an nitrojgufebiT. 

           
• iciT Tu ara, rom • bunebaSi fenolis nawarmebi gvxvdeba 
alvis an tirifis qerqSi, kvliavis, pitnis, mixakis, qondris 
zeTebSi, agreTve wiwakaSi. 
• fenolis nawarmebs antioqsidantis saxiT umateben zogierT sakveb pro-
duqts, maTi swrafi gafuWebis Tavidan acilebis mizniT.  

 
 

 
 alkilis radikalisgan gansxvavebiT, raSi mdgomareobs fenilis jgufis gavlena 

 –ОН jgufze?  pasuxi daasabuTeT konkretuli magaliTebiT.  
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 

• fenoli avlens sust mJavur Tvisebebs, radgan … . 
• fenolis molekulaSi fenilis jgufisa da  –ОН jgufis urTierTgavlena 

xorcieldeba π-sistemis meSveobiT, radgan am urTierTqmedebisas ... . 
• fenolis maRali duRilis temperaturis ZiriTadi gamomwvevi mizezia … .  

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
_ rogor afasebT Tqvens saqmianobas gakveTilze?  

 
 

• О–Н bmis maRali polarulobis gamo fenolis molekulebi  
  erTmaneTTan warmoqmnis mtkice wyalbadur bmebs. 
  amitom fenoli duRs maRal temperaturaze (182°C). 
 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  
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1  III. SeasruleT davalebebi: 

 1. aCveneT, Sesabamisad, fenolis, p-krezolisa da kumolis formulebi:  
 
 
 
 
 

 
2. gansazRvreT fenolis homologebi:                              

1. benzilis spirti      2. meta-krezoli   3. toluoli  4. 4-meTilfenoli 

 3.  miuTiTeT, ra aris swori da ra _ araswori  fenolis kumoluri meTodiT 
miRebisTvis. pasuxi daasabuTeT. 

 diax(+) ara (_) 
benzolis birTvi kargavs brtyel aRnagobas   
propilenSi icvleba С-atomebis hibriduli mdgomareoba    
propileni uerTdeba benzols   
Tanaur produqts ar gaaCnia praqtikuli mniSvneloba   
procesi mimdinareobs erT stadiad   

4. gansazRvreT gamoTqmebi, romlebic marTebulia fenolis molekulisTvis: 
1. aqvs SeuRlebuli π-sistema;      
2. aqvs brtyeli aRnagoba; 
3. Seicavs sp2-hibridul mdgomareobaSi myof naxSirbadis 6 atoms; 
4. Seicavs 11 arapolarul σ-bmas;     
5. polaruli molekulaa. 

 5.  ipoveT Sesabamisoba:   
a. pirokatexini   b. pirogaloli   g. 4-meTilfenoli   d. meta-krezoli 

erTatomiani fenoli __           oratomiani fenoli __ 
6. SeadgineT 2-meTilfenolis izomeruli spirtis struqturuli formula da 

daasaxeleT is.  
 7. SeadgineT fenolis homologiuri rigis mesame warmomadgenlis 

struqturuli formulebi da daasaxeleT isini.  

8. daasaxeleT X, Y, Z da  L  da SeadgineT maTi struqturuli formulebi: 

C6H6 HCl
FeCl+Cl 32  ,

−  →
 
Х

NaCl
+NaOH
−  → Y    Z+ benzoli → kumoli  →

+  .O  ,2 kat  fenoli+ L 

  
gakveTilis 
Semdeg  

 

SeadgineT fotoalabomi saxelwodebiT: `fenoli da misi nawarmebi 
Cvens cxovrebaSi~. 
prezentaciis gegma:  
1. satitulo gverdi; 
2. fenolis nawarmebis wyaroebi; 
3. fenoli saRebavebis warmoebaSi; 
4. fenoli farmaciaSi;  
5. feTqebadi nivTierebebi da fenolis nawarmebi; 
6. fenolis nawarmebi _ metalisa da xis nakeTobebis 
Semcvlelebi; 
7. plastmasebi fenolformaldehiduri fisis bazaze. 

a 

1 2 3 4 5 

b 

g 

d 

OHOH

CH3

OHCH2 CCH3 CH3HCH CH3H
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1.3.2. qimiuri Tvisebebi da gamoyeneba  
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
_ organul naerTTa aRnagobis Teoriis Tanaxmad, rogor aris urTierTda-

mokidebuli nivTierebis aRnagoba da Tvisebebi?   
 
fenolformaldehiduri 
fisisgan damzadebuli 
nakeTobebi, maTi maRali 
meqanikuri mdgradobidan, 
eleqtosaizolacio da  qimiuri 
nivTierebebis mimarT 
mdgradobis Tvisebebidan 
gamomdinare, farTod 
gamoiyeneba mrewvelobaSi, 
yofaSi, medicinaSi da sxv. 
sferoebSi.  

– romeli JangbadSemcveli organuli 
nivTierebebidan da romeli reaqciiT 
iReben fenolformaldehiduri fiss?  

 

 
saqmianob a  • atomTa jgufebis urTierTgavlena fenolis molekulaSi. 

ganixileT fenolis, benzolisa da eTanolis reaqciaTa sqemebi da 
upasuxeT kiTxvebs:         

1. C6H6   +  bromiani wyali (Br2)   →  reaqcia ar mimdinareobs 
      2. C6H5OH + bromiani wyali (Br2)  20 C° →  C6H2Br3OH   +    3HBr  
      3. C2H5ОH  +  NaOH   →  reaqcia mimdinareobs     
      4. C6H5OH   +  NaOH   →  C6H5ONa  + H2O 

kiTxva pasuxi 
romeli reaqciebi asaxavs –ОН jgufis gavlenas benzolis birTvze?  ? 

romeli reaqciebi asaxavs fenilis jgufis gavlenas –ОН jgufze?   ? 
imsjeleT:  _ rogor SeiZleba davukavSiroT am or kiTxvaze Tqveni pasuxebi 

fenolis molekulis eleqtronul aRnagobas?  

 
fenolis qimiuri Tvisebebi ganpirobebulia mis molekulaSi benzolis 

birTvisa da –ОН jgufis arsebobiT.  
qimiuri Tvisebebi. hidroqsilis jgufis reaqciebi. fenoli reagirebs 

metalur natriumTan da kaliumTan. am dros warmoiqmneba fenolis metal-
Semcveli nawarmebi _ fenolatebi: 

  2C6H5ОH   +   2Nа   →   2C6H5ОNа    +   H2↑ 
                                                    natriumis fenolati 

fenoli amJRavnebs sust mJavur Tvisebebs. amitom, najeri erTatomiani 
spirtebisgan gansxvavebiT, is reagirebs tuteebTan:  

                         C6H5ОH   +   NаОH  →  C6H5ОNа   +   H2О 
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1 

         OH 
      δ—         δ— 

                       

         

           δ— 
 
       fenoli 
 

6 
 4  

2  

 vinaidan fenoli susti mJavaa, mineraluri mJavebi, TviT naxSirmJavac 
ki, aZevebs mas marilebidan _ fenolatebidan: 

 C6H5OK    +  CO2 + H2O   →  C6H5OH   +   KHCO3 

                   kaliumis fenolati      H2CO3                  fenoli 

benzolis birTvis reaqciebi. benzolis birTvze –ОН jgufis gavlenis 
gamo fenoli, benzolisgan gansxvavebiT, gacxelebisa da katalizatoris 
gareSe Sedis Canacvlebis reaqciaSi bromTan (t. a) da azotmJavasTan (t. b). a 
reaqciaSi warmoiqmneba 2,4,6-tribromfenoli, b reaqciaSi _ 2,4,6-trinit-
rofenoli:  

 
 
 
 
 
 

 
 

 
benzolis birTvze hidroqsilis jgufis gavlena mJRavndeba fenolisa 

da formaldehidis urTierTqmedebis reaqciaSi. magaliTad, benzoli 
formaldehidTan ar reagirebs, xolo fenoli oTaxis temperaturazeve 
Sedis polikondensaciis reaqciaSi formaldehidTan, warmoqmnis ra 
fenolformaldehidur fiss:  

 

 
 
             n                             + 
 
                         fenoli         formaldehidi       fenolformaldehiduri fisi 

 S e i s w a v l e  
fenolis qimiuri Tvisebebi 

daasruleT sqemebi da daasaxeleT Х da Y nivTierebebi.                        
a. C6H5OH  +  K   → X  +  H2↑                               b.  C6H5ONa +  HCl → Y  +  NaCl 

amoxsna: 
a. 2C6H5OH + 2K → 2C6H5ОK + H2↑                    b.  C6H5ONa +  HCl → C6H5OH + NaCl 
                             natriumis fenolati                                         fenoli 

gamoiyene  
ramdeni g natriumis fenolati warmoiqmneba 0,3 moli fenolis 8 g natriumis 
hidroqsidTan  urTierTqmedebisas?   Mr(NaOH) = 40,  Mr(C6H5ONa) =  116.  

 

• iciT Tu ara, rom …• 1872 wels germanelma mecnierma a. vaierma fenolis 
formaldehidTan reaqciiT fisis msgavsi produqti miiRo. SemdgomSi 
holandielma mecnierma l. bakelandma daamuSava am nivTierebis miRebis 
samrewvelo meTodi. 1912 wlidan fenolformaldehiduri fisi bakelitis 
saxelwodebiT iwarmoeba.  
 

               OH 

О2N               NО2
           

 

 
             NО2 
2,4,6-trinitrofenoli       
       (pikrinmJava) 

6 
 4  

2  

                OH 

     Br                Br     

 

 
               Br 
2,4,6-tribromfenoli 

6 
 4  

2  
           OH 
      δ—         δ—                                         

                       

        δ— 
 
           fenoli 

6 
 4  

2  

             OH 

  H                H           

 

 

 
     O 

 

nCH2     
+   nH2O 

n 

OH 
CH2– 
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 gamoyeneba.  fenoli farTod gamoiyeneba saRe-
bavebis, wamlebis, feTqebadi nivTierebebis 
(pikrinmJavas marilebis _ pikratebis), fenolfor-
maldehiduri plastmasebis sawarmoeblad. 

 fenoplastebi, maTi kargi meqanikuri da 
eleqtrosaizolacio Tvisebebis gamo, gamoiyeneba 
metropolitenis eskalatorebis safexurebis, 
vagonebis samuxruWe xundebis dasamzadeblad. 
garda aRniSnulisa, maTgan amzadeben eleqtromric-
xvelebis, uToebisa da Zravebis korpusebs; tele-
fonebsa da fotoaparatebs, samzareulos mowyobi-
lobis (danebis, qvabebis, gazqurebis) saxelurebs, 
agreTve Wadrakis figurebs, SaSis, dominos qvebs 
da sxv.  

misi xsnarebi, antiseptikuri Tvisebebis gamo, 
gamoiyeneba dezinfeqciisTvis.  

fenols sazRvraven mis xsnarze FеCl3-is moqme-
debisas iisferi Sefervis warmoqmniT:  

          C6H5OH  +  FeCl3  →  [C6H5O–Fe]Cl2  +  HCl        
fenolisa da misi nawarmebis garemoze gavlena. 
fenoli momwamlavi nivTierebaa; is azianebs adamianis centralur 

nervul da gul-sisxlZarRvTa sistemas, Tirkmlebs. fenoli mavne 
zemoqmedebas axdens cxovelebsa da mcenareebzec. 

fenoli da misi naerTebi farTod gamoiyeneba mrewvelobasa da 
yofaSi. isini gvevlineba qimiuri da navTobqimiuri warmoebis 
mravaltonaJian produqtebad. amitom, samrewvelo da sayofacxovrebo 
Camdinare wylebis meSveobiT,  fenoli da misi nawarmebi abinZurebs 
gruntis wylebs, niadagsa da atmosferos. 

fenolis didi raodenobis Semcvel Camdinare wylebs fenolisgan 
asufTaveben ZiriTadad daJangviT. am mizniT mJangavebad gamoiyeneba: 
qlor(IV)-is oqsidi, haeris Jangbadi, manganum(IV)-is oqsidi, eleqtruli 
deni da sxv.  

fenolis daJangva manganum(IV)-is oqsidiT aRiwereba tolobiT:  

С6Н5ОН + 14MnO2 + 14H2SO4 → 6CO2↑ + 14MnSO4 + 17H2O 
Zlier dabinZurebuli Camdinare wylebidan fenols acileben 

adsorbentebis, magaliTad gaaqtiurebuli naxSiris, meSveobiT. 

 
 

 
 SeadgineT fenolTan dakavSirebuli cnebebis ruka. 

 
 
 
 
 

 
 ganamtkiceT Seswavlili masala 

(a) 
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 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• fenoli, benzolisgan gansxvavebiT, advilad Sedis Canacvlebis reaqciebSi …Tan 

da …Tan, radgan … .      
• fenolformaldehiduri fisis warmoqmnis reaqcia kidev erTxel adasturebs ... 

gavlenas, radgan formaldehidi benzolTan ... ..      
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
_ Temis romeli cnebebi mogeCvenaT asaTviseblad Zneli?  
 III. SeasruleT davalebebi:                                           

 1. romel or nivTierebasTan warmoqmnis fenoli erTi da imave tipis 
nivTierebas? 

1. mJavebTan  2. tuteebTan 3. wyalTan  4. meTanalTan 5. tute metalTan 
2. najeri erTatomiani spirtebisgan gansxvavebiT, romel nivTierebasTan 
reagirebs fenoli? 

1. Na                   2. KOH                3. K                 4. NaOH                 5. HNO3 

 3. miuTiTeT, romelia mcdari fenolis qimiuri Tvisebebis Sesaxeb 
gamonaTqvamebidan:   

a. benzolTan SedarebiT, advilad Sedis Canacvlebis reaqciebSi; 
b. azotmJavsTan warmoqmnis 2,4,6-trinitrofenols;  
g. natriumnawarmis wyalxsnars aqvs mJava are; 
d. 2,4,6-tribromfenolis warmoqmnisas gamoiyofa 1 moli airadi 

nivTiereba; 
e. fenolis gansazRvris reaqciebSi monawileobs hidroqsilis jgufi.  

4. gansazRvreT m. 
qlorbenzolidan 

miRebuli fenolis masa, g 
reaqciaSi Sesuli  

qlorbenzolis masa, g 
reaqciis produq-
tis gamosavali, % 

18,8 m = ?  ϕ = 80 
 

 5. fenoli cudad ixsneba civ wyalSi. rogor axsniT fenolis karg xsnadobas 
natriumis tutis civ xsnarSi?  
6. SeadgineT reaqciaTa tolobebi, romlebic mimdinareobs natriumis 
fenolatis xsnarSi naxSirmJava airis gatarebisas. axseniT reaqciis 
garegnuli niSnebi. 

 7.  daasruleT reaqciaTa sqemebi, romlebic asaxavs benzolis birTvze hidroq-
silis jgufis gavlenas fenolis molekulaSi. SeadareT am reaqciis organuli 
produqtebis mJavuri Tvisebebi fenolis mJavur Tvisebebs.  

1. C6H5OH + NaOH →                      2. C6H5OH + 3Br2   → 
3. 2C6H5OH + 2Na→                         4. C6H5OH   + 3HNO3 → 

8. SeadgineT gardaqmnaTa tolobebi:         
a. С6Н6→ С6Н5Cl → C6H5OH → C6H2Br3OH → C6H2Br3ONa 

b. СН4 → С2Н2 → С6Н6 → С6Н5ОН → т2,4,6-tribromfenoli 
 
 
gakveTilis 
Semdeg  

moamzadeT referati Temaze: `garemos dabinZureba fenolisa da 
misi nawarmebis mier da masTan brZolis xerxebi~. 

 
 refleqsia da Sefaseba  
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1. spirtebi da fenolebi hidroqsilSemcveli organuli naerTebia.  
2. pirvelad spirtebSi –ОН jgufTan dakavSirebuli naxSirbadis atomi bmas 

warmoqmnis naxSirbadis mxolod erT atomTan, meoreul spirtebSi _ or 
atomTan, mesameul spirtebSi _ sam atomTan.  

3. daboloeba `oli~ nivTierebis saxelwodebaSi miuTiTebs mis 
SedgenilobaSi  –ОН jgufis arsebobaze.    

4. spirtis molekulaSi –ОН jgufebis ricxvi gansazRvravs spirtis 
atomianobas. 

5. erTatomian spirtebSi struqturuli izomeria ganpirobebulia 
naxSirbadovani jaWvis izomeriiTa da jaWvSi –ОН jgufis mdebareobiT. 

6. najeri erTatomiani spirtebi (garda meTanolisa) warmoqmnis 
klasTaSoris izomerebs ori alkilis Semcvel martiv eTerebTan. 

7. eTanoli mrewvelobaSi miiReba eTilenis katalizuri hidrataciiT, 
agreTve glukozidan an glukozis naSTis Semcveli Saqrovani 
nivTierebebidan. 

8. meTanols iReben ZiriTadad sinTez-airidan. 
9. spirtebSi molekulaTaSorisi wyalbaduri bmebis arseboba imis mizezia, 

rom spirtebis pirveli warmomadgenlebi Cveulebriv pirobebSi airadi ar 
aris.  

10. spirtisa da wylis molekulebs Soris wyalbaduri bmebis arsebobis gamo, 
spirtebis pirveli warmomadgenlebi wyals ereva nebismieri 
TanafardobiT. 

11. alilis spirti _  ujeri, xolo benzilis spirti aromatuli spirtia. 
12. spirtebis wyalxsnarebi indikatorebs fers ar ucvlis. 
13. spirtebis metalSemcvel nawarmebs alkoholatebi ewodeba. isini 

ganicdis hidrolizs. 
14. spirtebis ganicdis molekulaTaSoris da Sigamolekulur (garda 

meTanolisa) dehidratacias. 
15. spirtebi Sedis eTerifikaciis reaqciaSi.  
16. pirveladi spirtebis daJangviT miiReba aldehidebi, meoreuli spirtebis 

daJangviT _ ketonebi.  
17. eTilenglikoli _ oratomiani, glicerini ki samtomiani spirtia. 
18. najeri erTatomiani spirtebi oratomianisgan SeiZleba ganvasxvavoT  

spilenZ(II)-is hidroqsidiT.  
19. spirtebis molekulaTaSorisi dehidrataciiT miiReba martivi eTerebi. 
20. martivi eTerebi qimiurad mcired aqtiurebia. 
21. О–Н jgufis polaruloba fenolSi metia, vidre spirtebSi. 
22. fenoli, najeri erTatomiani spirtebisgan gansxvavebiT, reagirebs 

tuteebTan.  
23. fenoli, benzolTan SedarebiT, ufro advilad Sedis Canacvlebis 

reaqciebSi bromTan da azotmJavasTan. 
24. fenoli SeiZleba ganvsazRvroT rkina(III)-is qloridiT. 
25. meTanoli, eTilenglikoli da fenoli Zlier momwamlavi nivTierebebia.  
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1. daadgineT Sesabamisoba: 
1. propanol-1  a.  m(C) : m(O) = 6 : 8 
2. propandiol-1,3  b.  m(C) : m(O) = 9 : 8 
3. propantriol-1,2,3 g.  m(C) : m(O) = 9 : 4 

2. SeadgineT struqturuli formula spirtisa, romelic miiReba meTanolSi 
wyalbadis ori atomis _ meTilis radikalebiT, wyalbadis mesame atomis ki 
eTilis radikaliT Canacvlebis Sedegad. daasaxeleT spirti saerTaSoriso 
niomenklaturiT. 

3. ganalageT nivTierebebi duRilis temparaturis zrdis mixedviT da daasa-
buTeT es Tanmimdevroba. 

1. HOСН2СН2ОН           
2. СН3СН2ОН          
3. СН3ОН             
4. HOСН2СНOHСН2OН 

4. eTanolisgan gansxvavebiT, romel nivTierebebTan reagirebs glicerini da 
eTilenglikoli? 

1. HBr                2. Cu(OH)2               3. H2SO4   

4. KOH   5. CH3COOH 

5.  SeadgineT 1, 2 da 3 moli natriumis Warb glicerinTan urTierTqmedebis 
reaqciaTa tolobebi da daasaxeleT organuli produqtebi.  

6.   SeadgineT sqemis CH3OH + C2H5OH  →< )(SOH C,140t 42 konc.


 mixedviT mimdinare 
reaqciaTa tolobebi da daasaxeleT warmoqmnili martivi eTerebi. axseniT, 
ratom warmoiqmneba erT-erTi eTeri didi raodenobiT.  

7. miuTiTeT, ra aris swori da ra _ araswori  fenolisTvis.  pasuxi daasabuTeT. 
  

 diax(+) ara (_) 

wyalSi xsnadoba damokidebuli ar aris temperaturaze   
mas gamoyofen qvanaxSiris pirolizis produqtidan _ 
fenolformaldehiduri fisidan 

  

fenolis Semcveli narCenebi mavne zegavlenas axdens 
garemoze  

  

myar mdgomareobaSi aqvs ionuri kristaluri meseri    
molekulas aqvs brtyeli aRnagoba   

 

8. SeadgineT reaqciaTa tolobebi, romlebic asaxavs benzolis birTvisa da –ОН 
jgufis urTierTgavlenas fenolis molekulaSi. 

9. SeadgineT reaqciaTa molekuluri da ionuri tolobebi, romlebic mimdi-
nareobs natriumis fenolatis wyalxsnarSi qlorwyalbadis gatarebisas. 

10. SeadgineT gardaqmnaTa tolobebi:  
        С2Н2 → С6Н6 → С6Н5Br → C6H5OH → C6H2(NO2)3OH → C6H2(NO2)3ONa 
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2.1. aldehidebi 

2.1.1.  nomenklatura da izomeria   
2.1.2.  miReba, aRnagoba da fizikuri Tvisebebi  
2.1.3.  qimiuri Tvisebebi da gamoyeneba  

praqtikuli samuSao-1. spirtebis, fenolisa da 
aldehidebis qimiuri Tvisebebi 

 

JangbadSemcveli 
organuli 
naerTebi  
 

nawili 

 
I 

aldehidebi 
 

Tavi 
  2 
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2   

1872 wels cnobilma Svedma mecnier-qimikosma k. Seelem, daJanga 
ra eTilis spirti, ZmarmJavasTan erTad miiRo mkveTri sunis 
mqone nivTiereba. 1825 wels germanelma mecnierma i. li-bixma 
eTanolis daJangvis produqtebidan gamoyo C2H4O Sed-genilobis 
nivTiereba, romelic Seicavda ori atomiT nakleb wyalbads, 
vidre sawyisi spirti. amitom man am nivTierebas `Alkohol 
dehydrogenatus~ _ spirti, romelmac wyalbadi dakarga, anu 
mokled `aldehidi~ uwoda. 
aldehidebi miekuTvneba farTod gavrcelebul surnelovan 
nivTierebebs. bunebaSi SeuZlebelia surnelovan nivTierebis 
povna, romelic aldehids ar Seicavs. amitom aldehidebis 
aRmoCenam didi roli Seasrula surnelovani nivTierebebis 
warmoebis ganviTarebaSi. 
dRes aldehidebis homologiuri rigis pirveli warmomadgeneli 
_ formaldehidi farTod gamoiyeneba plastmasebis, samedicino 
preparatebis, saRebavebis warmoebaSi, agreTve mwerebis gasanad-
gureblad. 
 

• aldehidis jgufi  
• karbonilis jgufi  
• WianWvelas  aldehidi    
• Zmris aldehidi  
• formalini   
• `vercxlis sarkis~ 
reaqcia    

• tolensis reaqtivi  
• fenoplastebi  
• poliformaldehidi  
• acetoni  

sa
kv

an
Zo

 s
it

yv
eb

i 
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Se

mo
wm

eb
a gaixseneT VII-X klasebSi Seswavlili masala da SeasruleT Semdegi 

davalebebi:                          
 
1. romel organul nivTierebebs miekuTvneba aldehidebi?  

a. hidroqsilSemcvels; 
b.  azotSemcvels; 
g.  JangbadSemcvels  
d.  aromatuls. 

 
2. miuTiTeT aldehidebisa da ketonebis funqciuri jgufebi, daasa-

xeleT es jgufebi da SeadgineT maTi sqemebi:. 

a. –COOH                   b. –OH                 g. –CHO                  d. >C=O  
 

3. miuTiTeT, Sesabamisad, formaldehidisa da acetaldehidis formulebi: 

a. CH3CH2CHO           
b. CH3CHO          
g. C3H7CHO             
d. HCHO 

 
4. SeuZlia Tu ara aldehidebis molekulebs, erTmaneTTan warmoq-

mnas wyalbaduri bmebi? ratom? 
 
5. naxSirbadatomebis erTi da imave ricxvis Semcveli aldehidebi 

Tu spirtebi ukeT ixsneba wyalSi? pasuxi daasabuTeT. 
 
6. romeli organuli nivTierebebi warmoiqmneba `vercxlis sarkis~ 

reaqciiT aldehidebis daJangvisas?  
 
7. romeli aldehidi gamoiyeneba farTod plastmasebis warmoebaSi? 
 
8. ra aris formalini?  
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2  
 
 
 
 
 
 
 
 

aldehidebi, iseve rogorc spirtebi da fenolebi, miekuT-
vneba JangbadSemcvel organul naerTebs.  
aldehidebis funqciuri jgufia aldehidis jgufi: 

 
• aldehidebi organuli nivTierebebia, romelTa moleku-
lebSi aldehidis jgufi dakavSirebulia naxSirwyalbadis 
radikalTan.                      

mxolod WianWvelas aldehidSi aldehidis jgufi dakavSire-bulia 
ara naxSirwyalbadis radikalTan, aramed wyalbadis atomTan: 

R–CHO                          H–CHO (WianWvelas aldehidi) 

aldehidebi klasificirdeba radikalis bunebis mixedviT:  
 

 
 

 
  

 

  

–C 

О 
  
H 

anu     –CHO 

a l d e h i d e b i  
(radikalis bunebis mixedviT) 

 
najeri  aromatuli ujeri 

 

aldehidebi 2 
nawili • sityva `aldehidi~ 

Sedgenilia 
sityvebisgan: 
`alkoholi~ da 
`dehidrireba~. 
 

 

 

O
ks

ig
en

li
 ü

zv
i 

b
ir

lə
şm

əl
ər

  
  

 
 

О 
 
H 

C 

benzois aldehidi 

  
 

 

О 
 
H 

C 

akroleini  (propenali) 

CH2=CH 
  

 
 

О 
 
H 

C 

Zmris aldehidi  

CH3 

  

 

 

  

 

aldehidis jgufSi >C=O  jgufs karbonilis jgufi ewodeba.    
karbonilis jgufi ketonebis funqciuri jgufia. 

ketonebi organuli nivTierebebia, romelTa molekulebSi naxSir-
wyalbadis ori radikali dakavSirebulia  karbonilis jgufTan:  
                              О                                                            О 
                   CH3 – C – CH3                                          CH3 – C – C2H5   
             dieTilketoni (acetoni)          meTileTilketoni 
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2.1. aldehidebi  
 
2.1.1. nomenklatura da izomeria     
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– rogor nomraven naxSirbadatomebs alkanolebis ZiriTad jaWvSi?  
– struqturuli izomeriis romeli saxe axasiaTebs alkanolebs?  
 
TqvenTvis cnobilia, ratom uwodeben meTanols 
xis spirts, xolo eTanols _ Rvinis spirts. alde-
hidebis pirvel or warmomadgenels ki WianWvelas 
da Zmris aldehidebi ewodeba.  

– rogor SeiZleba 
aixsnas am 
aldehidebis 
saxelwodebebis 
warmoSoba?  

 
saqmianob a  •  aldehidebis nomenklatura.  sqemis safuZvelze gansazRvreT 

aldehidebis nomenklaturis wesebi da kiTxvis niSnebis adgilze 
CawereT Sesabamisi aldehidebis saxelwodebebi. axseniT aldehi-
debis struqturuli izomeriis mizezebi.   

 
imsjeleT: –  SeadareT aldehidebis Tqven mier dadgenili nomenklatura imave 

wesebs alkanolebisTvis. miuTiTeT maTi saerTo da ganmasxvavebeli 
gansakuTrebulobani.   

 
najeri aldehidebis formulebs adgenen Sesabamisi alkanis 

molekeulaSi wyalbadis erTi atomis aldehidis jgufiT Secvlis gziT:  
 
CH4           CH3–CHO           C2H6          C2H5 –CHO          C3H8          C3H7 –CHO 
 

aldehidebis zogad  formulas gamosaxaven  CnH2n+1CHO (n≥0) an  CnH2nO 
(n≥1) saxiT (pirvel formulaSi `n~ aRniSnavs naxSirbadis atomebis ricxvs 
R radikalSi, meoreSi ki _ mTel molekulaSi).  

nomenklatura. saerTaSoriso nomenklaturis Tanaxmad, araganSto-
ebuljaWviani aldehidebis saxelwodebebi warmoiqmneba aldehidis jgufis 
Semcveli yvelaze grZeli naxSirbadovani jaWvis Sesabamisi alkanis saxel-
wodebidan, daboloeba `alis~ damatebiT: 
 

                                                                                                                  
            H—C           CH3—C         CH3—CH2—C 

                                                                                                                   
 

               meTanali              eTanali                                   propanali  

CH4  
meTani

 

H–CHO 
meTanali   

C2H6 
eTani 

CH3–CHO 
? 

CH3CH2CH2CH3 
butani 

 
CH3CH2CH2–CHO 
      butanali 

            CH3 
CH3 –CH–CHO 

          ? 

  4        3       2          1 

   3           2         1 

(a) 

(b) 

(g) 

О 
 
H 

О 
 
H 

О 
 
H 
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2      ganStoebuli aRnagobis aldehidebis dasaxelebisTvis SearCeven ZiriTad 
naxSirbadovan jaWvs, romelic Seicavs aldehidis jgufs. ZiriTadi 
naxSirbadovani jaWvi inomreba СНО jgufis naxSirbadatomidan. aldehidis 
dasaxelebaSi miuTiTeben naxSirbadis atomis nomers, romelTanac dgas 
radikali, radikalis dasaxelebas da ZiriTadi jaWvis Sesabamisi alkanis 
saxelwodebas umateben daboloeba `als~. 
 S e i s w a v l e  

ganStoebuli aRnagobis aldehidebis dasaxeleba saerTaSoriso nomenklaturiT   
daasaxeleT a da b aldehidebi saerTaSoriso nomenklaturiT:  

                                                                                                              
              (a)  CH3—CH—C                 (b)     CH3—CH—C 

                                                                                                                           
                        CH3                                                      CH3—CH2 

amoxsna: 
 

                                                                                                              
             (a)  CH3—CH—C                (b)     CH3—CH—C 

                                                                                                                          
                       CH3                                                      CH3—CH2 

 

                    2-meTilpropanali                                    2-meTilbutanali 
gamoiyene  

SeadgineT 3-meTilheqsanalisa da 2,3-dimeTilpentanalis struqturuli formulebi. 

racionaluri nomenklaturiT aldehidebs asaxeleben, rogorc Zmris 
aldehidis nawarmebs. magaliTad, zemoT mocemul 2-meTilpropanals ewo-
deba dimeTilZmris aldehidi, oRond es meTodi iSviaTad gamoiyeneba. 

aldehidebis trivialur saxelwodebebs awarmoeben im karbonmJavebis 
trivialuri saxelwodebebidan, romlebadac aldehidebi gardaiqmneba daJan-
gvisas. magaliTad, WianWvelas aldehidi, Zmris aldehidi, propionis aldehidi 
da a.S.   

   H – CHO                              CH3 – CHO                       C2H5 – CHO 
  WianWvelas aldehidi             Zmris aldehidi            propionis aldehidi  

 
izomeria. aldehidebis klasis SigniTa struqturuli izomeria ganpi-

robebulia naxSirbadovani jaWvis aRnagobiT, romelTanac mierTebulia 
aldehidis jgufi da iwyeba homologiuri rigis meoTxe wevridan: 

   
                                                                                                                     

               CH3—CH2—CH2—C                CH3—CH—C 
                                                                                                                                     
                                                                                            CH3 

               butanali (erbos aldehidi)              2-meTilpropanali (izoerbos aldehidi) 
 

naxSirbadatomebis erTi da imave ricxvis Semcveli aldehidebi da 
ketonebi warmoqmnis klasTaSoris izomerebs.   

         4               3                2               1     3              2             1 

  3              2            1 

    4              3                

                  2             1 

О 
 
H 

О 
 
H 

О 
 
H 

О 
 
H 

О 
 
H 

О 
 
H 
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aldehidebs axasiaTebs optikuri izomeriac; magaliTad, 2-meTilbu-

tanalis molekulaSi naxSirbadis mesameuli atomi dakavSirebulia oTx 
sxvadasxva atomTan da atomTa jgufTan (–H, –CH3, –CHO, –C2H5), ris 
Sedegadac is arsebobs ori optikuri izomeris saxiT:  

 
 

ketonebis saxelwodebebi saerTaSoriso nomenklaturiT iwarmoeba С=О jgufis 
Semcveli yvelaze grZeli naxSirbadovani jaWvis Sesabamisi alkanis saxelwo-
debidan, daboloeba `onis~ damatebiT: 
                     CH3

 – C – CH3                                               CH3
 – C – CH2 – CH3                         

 
                           О                                                          О                                                    

                         propanoni                             butanoni                                        

C5H10O  Sedgenilobis ketonidan dawyebuli, uTiTeben im naxSirbadis atomis 
nomersac, romelTanac dakavSirebulia Jangbadis atomi. jaWvis danomvra iwyeba im 
bolodan, romelTanac axlosaa С=О jgufi: 
                                               1            2        3            4              5 
                                               CH3

 – C – CH2 – CH2 – CH3 
 
                                                      О                                                    

                                                    pentanon-2 

racionaluri nomenklaturis mixedviT, СО- jgufTan dakavSirebuli radikalebis 
saxelwodebebs emateba sityva `ketoni~; amasTan, radikalis saxelwodeba mieTiTeba 
dasawyisSi:  

 
ketonebSi klasTaSorisi izomeria iwyeba homologiuri rigis pirvelive wevridan  
xolo klasis SigniTa _ mesame wevridan (C5H10O). 

 
 

C3H6O 
 

 
CH3–CH2–C–H   

propanali 

O 
CH3–C–CH3 
propanoni   

О 

C2H5 
C  H 

CHO 
CH3 
 

C2H5 
 

C  H 
CHO 

CH3 
 s

a
r

k
e
 

O 
|| 

CH3 – C – C2H5   

meTileTilketoni dimeTilketoni (acetoni) 

CH3 – C – CH3   

O 
|| 

2-meTilbutanalis optikuri izomerebi 
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 SeadgineT  naxSirbadis 5 atomis Semcveli najeri aldehidis yvela SesaZlo struq-

turuli izomeris struqturuli formula da daasaxeleT isini saerTaSoriso 
nomenklaturiT.            

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• daboloeba `oli~ miuTiTebs organuli nivTierebis … klasTan mikuTvnebaze, 

xolo daboloeba `ali~ _ … klasTan.  
• butanalidan dawyebuli,  najeri aldehidebis klass SigniTa struqturuli 

izomerebis ricxvi … Sesabamisi alkanebis izomerebis ricxvs, radgan … . 

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– mosawyeni xom ar mogeCvenaT es gakveTili?  

 III. SeasruleT davalebebi. 

 1. daasaxeleT aldehidebi saerTaSoriso nomenklaturis mixedviT:  
1. CH3CHO     2. CH3CH2CH2CH2CHO     3. C2H5CHO     4. CH3–CH–CH2–CH3 
                                                                                                            CHO 

2. gansazRvreT izomeruli aldehidebi:                                        CH3 
1. CH3CH2CH2      2. CH3−CH=CH      3. CH3−CH−CHO    4. CH3−C−CHO              

                                                                                                                                                                                                                                              

            CHO                         CHO                 CH3                                        CH3  
 3.   SeadgineT  100-is toli fardobiTi molekuluri masis mqone  najeri alde-

hidis yvela SesaZlo klass SigniTa izomeris struqturuli formula da 
daasaxeleT isini saerTaSoriso nomenklaturiT.  

4. gansazRvreT struqturuli izomerebis ricxvi da daasaxeleT isini 
saerTaSoriso nomenklaturiT.. 
najeri aldehidis masa, g misi molebis 

ricxvi 
misi izome-

rebis ricxvi 
misi izomerebis 
saxelwodebebi 

14,4 0,2 Nizom. = ? ? 

5. miTiTeT zedmeti TiToeul rigSi da axseniT Tqveni arCevani: 
1. eTanoli, eTanali, akroleini, benzois aldehidi;  
2. meTanali, eTanali, propanali, akroleini;  
3. pentanali, 2-meTilbutanali, 3-meTilbutanali, 2-meTilpropanali. 

 6. sqemis Sesabamis ujrebSi miuTiTeT gamoTqmebi, romlebic miekuTvneba 
meTanalsa da eTanals.  

 

a. Sedgeniloba Seesabameba formulas CnH2n+1CHO; 
b. Mr SeiZleba gamovTvaloT gamosaxulebidan 
   14n + 30 (n≥0); 
g. masSi naxSirbadis masuri wilia 40%; 
d. Seicavs naxSirbadis 1 atoms sp3 hibridul mdgomareobaSi; 
e. elementebis masuri Tanfardoba (mC:mO:mH) tolia 6:4:1. 
 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

a 

b 

g 

   

meTanali eTanali 
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 7. SeadgineT  eTanalis, propenalisa da benzois aldehidis struqturuli 
formulebi. ganalageT isini rigSi naxSirbadis masuri wilis zrdis 
mixedviT. 

 

 8.  SeadgineT  aldehidis struqturuli formula, Tu cnobilia, rom funqci-
uri jgufi Seadgens molekulis masis naxevars (50%).  

 
  
g a k v e Til is  
S e m d e g  
 

SeapirispireT naxSirbadis 6 atomis Semcveli najeri aldehidisa 
da najeri spirtis struqturuli izomerebi; gansazRvreT maTi 
izomeriis msgavsi da ganmasxvavebeli niSnebi; Sedegebi warmo-
adgineT cxrilis an sqemis saxiT.  

 
 
 
 
2.1.2. miReba, aRnagoba da fizikuri Tvisebebi  
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– romeli organuli nivTiereba warmoiqmneba acetilenisgan kuCerovis reaqciiT?  
– rogor aisaxeba alkanolebis aRnagobasa da fizikur Tvisebebze maT moleku-

lebSi hidroqsilis jgufis arseboba?  
 
anatomiuri preparatebis konservaciisTvis, 
agreTve qirurgiuli instrumentebis dasa-
muSaveblad gamoiyeneba formalini. 
 

_ ra aris formalini?  
_ mis romel Tvisebebs 

emyareba zemoxsenebuli 
gamoyeneba?  

 
saqmianob a  •  aldehidebis molekulebis aRnagoba da fizikuri Tvisebebi. eTanis, 
meTanolisa da meTanalis fizikuri Tvisebebis Sedarebis safuZvelze SeavseT 
kiTxvis niSniani ujrebi:              

         nivTiereba 
misi maxasiaTeblebi CH3–CH3 H–CHO CH3–OH 

fardobiTi molekuluri masa 30 30 32 

duRilis temperatura (°C) –89 –21 +64 
agregatuli mdgomareoba (oTaxis temp-ze) airi airi siTxe 
wyalSi xsnadoba  ar ixsneba kargad ixsneba kargad ixsneba 

 

molekula polarulia (+/–) ? ? ? 
Seicavs Zlier  polarul bmas  (+/–) ? ? ? 
wyalTan warmoqmnis wyalbadur bmas (+/–) ? ? ? 

imsjeleT:  

_ meTanolis msgavsad, ratom ixsneba kargad wyalSi meTanali, magram misgan  
gansxvavebiT, oTaxis temperaturaze airad mdgomareobaSi imyofeba?  

_  ratom duRs meTanali ufro maRal temperaturaze, vidre eTani? 

 
 

d 
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2 aldehidebi miiReba Semdegi meTodebiT: 
1. pirveladi spirtebis daJangva da dehidrireba. aldehidebi SeiZleba 

miviRoT pirveladi spirtebis daJangviT: 

                                R–CH2–OH   →О][
   R–CHO  +  H2O                  

                              pirveladi spirti                aldehidi 
 

magaliTad, haerisa da eTanolis orTqlis gatarebiT spilenZ(II)-is 
oqsidiT dafarul gavarvarebul spilenZis badeze warmoiqmneba acetal-
dehidi: 

                             CH3–CH2–OH  +  CuO →t 
 CH3–CHO  +  Cu  +  H2O 

                 pirveladi spirti (eTanoli)                   eTanali    
           

mrewvelobaSi  meTanolis haeris JangbadiT katalizuri daJangviT iReben 
formaldehids: 

 

2CH3OH  +  O2   →    Ag  Cu an
  2HCHO  +  2H2O   

                              meTanoli                             meTanali 

es meTodi ekonomikurad araxelsayrelia. 
pirveladi spirtebis orTqlis katalizatorze (Cu, Ag an Pt ) gatarebiT 

200-300°C-ze spirtebi dehidrirdeba aldehidebis warmoqmniT: 

R–CH2–OH       →   tCu,
      R–CHO  +  H2↑ 

                            pirveladi spirti                           aldehidi 
 

erTatomiani meoreuli spirtebis R1CH(OH)R2
 daJangvisas warmoiqmneba ketonebi:  

                                                 ОH                                     О 

                                CH3
 – CH – CH3

  → ][О  CH3
 – C – CH3

  +  H2О                                  
                                  propanol-2             acetoni 

 
 

 
2. naxSirwyalbadebis daJangva. mrewvelobaSi meTanis haeris JangbadiT 

katalizuri daJangviT iReben formaldehids: 
 

                               CH4  +  О2   → kat.  C,500 HCHО + H2О  
 

formaldehidis WianWvelmJavamde daJangis Tavidan asacileblad meTa-
nisa da haeris narevs sareaqcio areSi atareben didi siCqariT. es meTodi 
ekonomikurad xelsayrelia.      

eTilenis katalizuri daJangviT iReben acetaldehids: 

2CH2=CH2   +  O2  → kat. P, t,
 2CH3CHO    (kat. Cu, Fe, Pd–is marilebi) 

 
3. acetilenis hidratacia. mrewvelobaSi acetaldehids iReben agreTve 

acetilenis katalizuri hidrataciiT, kuCerovis reaqciis mixedviT: 

CH≡CH + HOH → 4HgSO CH3–CHO 
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acetilenis homologebis hidrataciisas warmoiqmneba ketonebi: 
                                                                                                      О 

                         CH3 –C≡CH  +  HОH   →
+2Hg     CH3

 – C – CH3
       

                               propini                                               acetoni 
mrewvelobaSi acetons iReben merqnis mSrali gamoxdiT, izopropilbenzolisa 
da propanol-2-is daJangviT.  

 
 

 
aRnagoba. aldehidebis  eleqtronuli aRnagoba, formaldehidis molekulis 

magaliTze, mocemulia qvemoT (a):  

           
aldehidis jgufis naxSirbadis atomi sp2-hibridizaciaSi imyofeba. 

erTmaneTisadmi 1200-iT mimarTuli sami σ-bma erT sibrtyeSia ganlagebuli 
(a). amis gamo formaldehidis molekulas brtyeli aRnagoba aqvs. 
naxSirbadis atomis р-orbitali, romelic hibridizaciaSi ar monawileobs, 
Jangbadis atomis  р-orbitalTan gverdiTi gadafarvis gziT warmoqmnis  
π-bmas Jangbadsa da naxSirbads Soris. Jangbadis atomis  ufro maRali 
eleqtrouaryofiTobis gamo ormagi C=O -bmis SedarebiT moZravi π-eleq-
tronuli Rrubeli gadainacvlebs Jangbadis atomis mxares. amis Sedegad 
Jangbadis atomze Cndeba nawilobriv uaryofiTi (δ−), naxSirbadis atomze ki 
_ nawilobriv dadebiTi (δ+) muxti: Cδ+ = Оδ−. 

C=O-bmis polarizacia Cans formaldehidis 
molekulis eleqtronuli simkvrivis rukaze: 
nawilobriv uaryofiTi muxti (wiTeli are) 
ganlagebulia Jangbadis atomis irgvliv, xolo 
nawilobriv dadebiTi muxti (lurji are) _  
naxSirbadis atomis irgvliv.  
SeniSvna: eleqtronuli simkvrivis rukaze ormag  
C=O-bmas aRniSnaven erTi xaziT.  
 

 

>C=O bmis polarizacia aldehidebis molekulebSi gavlenas axdens maT 
fizikur da qimiur Tvisebebze.  

fizikuri Tvisebebi. aldehidebis molekulebSi –OH  jgufis ararsebobis 
gamo es molekulebi erTmaneTTan wyalbadur bmebs ar warmoqmnis. amitom 
aldehidebis duRilis temperatura naxSirbadis amdenive atomis Semcveli 
spirtebisa da karbonmJavebis duRilis temperaturaze dabalia.  

(a) formaldehidis 
molekulis 
eleqtronuli 
aRnagoba da π -bmebis 
warmoqmna.  ≈120° 
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2 aldehidebis homologiuri rigis pirveli warmomadgeneli _ 
formaldehidi airadi nivTierebaa, Semdegi wevrebi _ siTxeebi, umaRlesi 
aldehidebi ki _ myari nivTieriebebi. 

formaldehidi da acetaldehidi kargad ixsneba wyalSi. molekuluri 
masis zrdasTan erTad aldehidebis xsnadoba mcirdeba; butanali wyalSi 
praqtikulad ar ixsneba.  

aldehidebs urTierTgansxvavebuli suni aqvT. magaliTad, formal-
dehidi usiamovno suniT gamoirCeva, umaRles aldehidebs ki sasiamovno 
suni aqvT da parfiumeriaSi gamoiyeneba. 

formaldehidi mkveTri sunis mqone, ufero airia, Zlier momwamlavia. 
mis 40%-ian xsnars formalini ewodeba.             

acetaldehidi advilad aqroladi (tduR.≈ 210C) ufero siTxea mkveTri 
suniT. momwamlavia. 

 
 acetoni ufero, damaxasiaTebeli sunis mqone, wvadi siTxea. kargad ixsneba 

wyalSi. duRs 560C-ze; kargad xsnis cximebs, fisebsa da sxva nivTierebebs; amitom 
erT-erTi yvelaze farTod gamoyenebuli gamxsnelia. 

 
 

 

 
 acetaldehidis wyalSi xsnadobis erT-erTi mizezia acetaldehidisa da wylis 

molekulebs Soris wyalbaduri bmebis warmoqmna. gaiTvaliswineT nawilobrivi 
dadebiTi muxtis sidide  –OH da –CHO jgufebis wyalbadis atomebze  da SeadgineT 
am bmis sqema.   

 
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• molekulis brtyeli aRnagobis mqone aldehidi SeiZleba miviRoT … daJangviT, 

xolo … aldehidi _ eTilenis hidrataciiT. 
• aldehidis duRilis temperatura  molekulaSi amdenive naxSirbadis atomis 

Semcveli spirtebis duRilis temperaturaze …, radgan … . 

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– romeli Cvevebi SeiZineT am Temis Seswavlisas? 

 III. SeasruleT davalebebi. 

 1. romeli  spirtis daJangviT ver miviRebT aldehids?        
1. CH3OH             2. CH3CH2OH           3. (CH3)2CHOH          4. CH3CH2CH2CH2 

                                                                                                                                                          
                                                                                                                          ОH 

2. romeli gamoTqmebi Seesabameba nebismieri aldehidis molekulas?            
1. aqvT brtyeli aRnagoba;         
2. Seicavs sp2 hibridul mdgomareobaSi myof С atoms;                 
3. polaruli molekulebia;                     
4. Seicavs σ da π-bmebs;            
 

 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba   

a 
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5. Seicavs polarul bmas;          
6. Seicavs sp3 hibridul mdgomareobaSi myof С atoms.                  

 3.  ramdeni grami formalini (40%) SeiZleba davamzadoT 160 g meTanolidan 
miRebuli meTanalidan?  

      Mr(CH3OH) = 32, Mr(CH2O) = 30.   
4.   80% СаС2-is Semcveli ramdeni kilogrami teqnikuri kalciumis karbidia 

saWiro 110 kg Zmris aldehidis misaRebad?   
     Mr(CaC2) = 64, Mr(CH3CHO)  = 44. 

 5.  daasruleT reaqciebis sqemebi da miuTiTeT toloba, romlis mixedviTac 
mrewvelobaSi iReben meTanals: 

1. CH4   +  HOH  → kat.  C,500
                   

 2. CH4    +  O2  → kat.  C,500  

3. CH3OH  +  O2  →   Ag  Cu   an
                  

6.  daasruleT eTanalis  samrewvelo miRebis reaqciebis sqemebi:  

1. C2H6   +  O2  → kat. t,
                               

2. HC≡CH     +   HOH  → 4HgSO  

3. CH2=CH2   +  HOH  → 42SOH
              

4. CH2=CH2  +    [O]  → kat. t,
 

 

 7.  SeavseT cxrili da daasabuTeT Tqveni pasuxi:  
 meTanali  eTanali  
molekulaSi σ-bmebis ricxvi    
molekulaSi π-bmebis ricxvi    
molekulis polaroba (+)   
–CHO  jgufSi savalento kuTxeebis miaxloebiTi 
mniSvneloba  

  

8. iciT ra, rom pentans, butanol-1-sa da butanals daaxloebiT erTnairi 
moluri masa aqvT, ganalageT isini duRilis temperaturis zrdis mixedviT da 
daasabuTeT es Tanmimdevroba. 

  
  
g a k v e Til is  
S e m d e g  

SeadgineT aldehidebis miRebis meTodebis amsaxveli sqema.  

   

 

 

 

 

 

b 

g 

d 
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2 2.1.3. qimiuri Tvisebebi da gamoyeneba  

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– rogor aisaxeba naxSirwyalbadebis qimiur Tvisebebze molekulaSi ormagi bmis 

arseboba?  
– romeli organuli nivTierebebi miiReba pirveladi da meoreuli spirtebis 

daJangvisas?  
 
dapresili naxerxisgan da fenolfor-
maldehiduri fisisgan damzadebuli  
avejis garniturebi, Cveulebriv,  
0,01%-mde formaldehids Seicavs. am 
avejidan TandaTanobiT aorTqlebuli 
formaldehidi adamianisTvis garkveuli 
safrTxis Semcvelia.  

– ras SemogvTa-
vazebdiT 
sacxovrebel da 
samsaxurebriv 
SenobebSi formal-
dehidis mavne 
zemoqmedebis 
Sesamcireblad?   

 
saqmianob a•  acetaldehidis urTierTqmedeba vercxlis (I) oqsidTan  
uzrunvelyofa: sinjara, spirtqura, qimiuri Wiqa, vercxlis (I) 
oqsidis amiakuri xsnari,  acetaldehidi, wyali. 
samuSaos msvleloba: 1. sinjaraSi moaTavseT  2-3 ml vercxlis (I) 
oqsidis amiakuri xsnari da daamateT 1-2 ml acetaldehidi. 2. sinjara 
CauSviT Tbil wyalSi da daayovneT 2-3 wT. 3. gadasxiT sinjaris 
SigTavsi da sinjara gadaabruneT. 4. aRniSneT reaqciis garegnuli 
niSnebi da misi Sedegi. 

imsjeleT:  
– romel nivTierebad aRdgeba Ag+

 ionebi? 
– romel nivTierebad iJangeba acetaldehidi?  
– ra ewodeba am reaqcias da ra mizniT atareben mas? 

 
qimiuri Tvisebebi. aldehidebi, molekulaSi polaruli С=О  jgufis 

arsebobis gamo, reaqciisunariani nivTierebebia. maTTvis damaxasiaTebelia 
Jangvisa da mierTebis reaqciebi. 

I. Jangvis reaqciebi. amiakian wyalSi (NH3⋅H2O) (*) vercxlis (I) oqsidis 
xsnarTan gaxurebisas aldehidebi iJangeba Sesabamis karbonmJavebad. am 
dros Ag+ ionebi aRdgeba metalamde, romelic mbrwyinavi fenis saxiT 
ileqeba sinjaris kedlebze (a):  

 
an, zogadi saxiT: 

RCHО  +  Аg2О   → ⋅ OHNH t, 23   RCООH  +  2Аg↓ 
 
am reaqcias `vercxlis sarkis~ reaqcia ewodeba da aldehidebis gansaz-

RvrisTvis gamoiyeneba.  

О 
     

H 
+   Ag2O (a)               H–C     H–C 

О 
     

OH 

+ 2Ag↓ 

formaldehidi WianWvelmJava 

aldehidi     karbonmJava 
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aldehidebi iJangeba agreTve axlad daleqili spilenZ(II)-is hidroq-

sidis moqmedebiT. am dros jer warmoiqmneba spilenZ(I)-is hidroqsidis  
yviTeli naleqi, romelic susti gaxurebisas iSleba wiTeli feris 
spilenZ(I)-is oqsidis gamoyofiT (b):  

 
 

                   O                                          O 
     (b)  R– C      + 2Cu(OH)2 →t  R– C          +  2CuOH↓    +  H2O           
                      H                                          OH 
                                                                             2CuOH  →t  Cu2O  +  H2O 
                                                                                                               wiTeli 

es reaqcia agreTve aldehidebis damaxasiaTebeli reaqciaa da maTi 
gansazRvrisTvis gamoiyeneba. 
aldehidebisa da ketonebis (CnH2nO, n≥1)  wvis zogad tolobas Semdeg-

nairad gamosaxaven:  

CnH2nO  +  
2

1-3n O2 →
 t  nCO2↑   +  nH2O 

2CH3CHO  +  5O2 →
 t  4CO2↑  +  4H2O 

aldehidebi iJangeba haeris JangbadiTac. amitomac didi xniT Senaxvisas 
aldehidebs aTavseben mirCilul ampulaSi, azotis atmosferoSi.  

 aldehidebisgan gansxvavebiT, ketonebi ar iJangeba arc spilenZ(II)-is 
hidroqsidiT da arc `vercxlis sarkis~ reaqciiT. 

 II. mierTebis reaqciebi. aldehidebisa da ketonebis mierTebis reaqciebi 
mimdinareobs karbonilis jgufis π-bmis gawyvetis Sedegad. 

 

* – Ag2O-s wyalSi uxsnadobis gamo, Cveulebriv, iyeneben vercxlis(I) oqsidis 
xsnars amiakian wyalSi (tolensis reaqtivi). 

SeniSvna. vinaidan `vercxlis sarkis~ reaqciaSi amiakian wyals Warbad iReben, 
karbonmJava warmoiqmneba amoniumis marilis saxiT.  

Cu(OH) 2 
  CuSO4 

Cu2O 

acetaldehidis daJangva spilenZ(II)-is hidroqsidiT: 

       cisferi                                           yviTeli 
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2 aldehidebis hidrirebisas warmoiqmneba pirveladi spirtebi, ketonebis 
hidrirebisas _ meoreuli spirtebi: 
                                                                                           
                 CH3CH2–C          +    H2    → kat. t,   CH3CH2CH2–OH 
                      propanali                                          propanol-1 (pirveladi spirti)    

           

                   CH3 – C – CH3   +   H2       → kat. t,    CH3 – CH – CH3 
  

                              О                                                      ОH  
                          propanoni                                           propanol-2 (meoreuli spirti) 
 
 S e i s w a v l e  

aldehidebis qimiuri Tvisebebi   
sqemis safuZvelaze daasaxeleT aldehidi saerTaSoriso nomenklaturiT.  

                   m g                                                                                  (m+74) g 

CnH2nО   →+ 2H   najeri spirti  wva
 →+ 2O

  nCО2↑    +    H2О 
                  aldehidi 

amoxsna: 
                        m g                                                                             (m+74) g 

    CnH2nО   →+ 2H  najeri spirti  →
+ 2O   nCО2↑    +  (n+1)H2О 

                    (14 n +16) g                                                                       44n g 
 
pirobis Tanaxmad:  44 n = (14n+16) + 74;       aqedan   n = 3. 

e.i. aldehidis formulaa CH3CH2CHO, xolo misi saxelwodeba _ propanali.  
gamoiyene  

srulad dawves 1 moli CnH2n+1OH spirtis  daJangviT miRebuli aldehidi. gamosaxeT  
aldehidis wvaze daxarjuli Jangbadis moculoba da reaqciis produqtebis masa 
naxSirbadatomebis ricxviT (n).  

   
aldehidebi ierTebs H–X tipis polaruli molekulebis Semcvel nivTierebebs, 

magaliTad, wyals, amiaks da sxv. am dros polaruli molekulis wyalbadis atomi 

uerTdeba Jangbadis atoms, xolo danarCeni nawili _ >С=О jgufis naxSirbadis 
atoms. 

                                    δ−                                                               ОH                                               
                                   О                                                                        

                           H – C         +    H :ОH    →←     H – C – ОH 
                                   H                                                                                 
                                                                                  H  meTandioli  

 formaldehidi amiakTan warmoqmnis cikluri aRnagobis urotpopins 
(heqsameTlentriamins):  

6CH2О  +  4NH3   →  (CH2)6N4   +  6H2О 
                                                                    urotpopini   

О 
      

H 

  δ+                                  δ+       δ– 
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urotpopini gamoiyeneba medicinaSi _ Sedis rigi wamlis SedgenilobaSi. 
`mSrali spirtis~ saxelwodebiT is zogjer gamoiyeneba, rogorc saTbobi 
yofasa da qimiur laboratoriebSi. 

III. polimerizaciisa da polikondensaciis reaqciebi. aldehidebis 
pirveli warmomadgenlebi advilad Sedis polimerizaciis reaqciebSi. 
magaliTad, formaldehidi polimerizdeba araganStoebuli aRanagobis 
poliformaldehidis warmoqmniT:  

nH2C=O     →t     (–CH2–O–)n 
                                     formaldehidi              poliformaldehidi   Mr ≈30 000  

poliformaldehidis nakeTobebi cvlis metalis nakeTobebs. 
n = 80-100  mniSvnelobebisas  poliformaldehids uwodeben paraformal-

dehids an paraforms. gacxelebisas paraformi depolimerizdeba, xelaxla 
warmoiqmneba ra formaldehidi.  

 
• iciT Tu ara, rom … • formaldehidi warmoqmnis trimers _ myar nivTiereba 
trioqsimeTilens. trioqsimeTilens uSveben tabletebis saxiT, `mSrali 
spirtis~ saxelwodebiT. turistebi da alpinistebi mas sawvavad iyeneben saWmlis 
momzadebisas.  

 
formaldehidis fenolTan polikondensaciisas miiReba fenolformaldehi-

duri fisi, romelsac mniSvnelovani praqtikuli gamoyeneba aqvs: 

 
 

• iciT Tu ara, rom … • acetaldehidi organizmSi eTanolis daJangvis produqtia 
rodesac adamiani moixmars luds, Rvinos an nebismier sxva alkoholur sasmels, 
RviZlSi dagrovili eTanoli metabolizms ganicdis. metabolizmis 1-l 
stadiaze eTanoli, ferment alkoholdehidrogenazis moqmedebiT, iJangeba 
momwamlav acetaldehidamde. meore stadiaze acetaldehidi, ferment 
aldehiddehidrogenazis moqmedebiT, gardaiqmneba ZmarmJavad. Tu alkohols 
iReben xSirad da didi raodenobiT, maSin RviZli veRar SeZlebs warmoqmnili 
acetaldehidis srulad gauvneblebas, Sedegad ki organizmi iwamleba, xolo 
RviZli droTa ganmavlobaSi seriozulad avaddeba. 

 
gamoyeneba. formaldehidi gamoiyeneba poliformaldehidis, fenolfor-

maldehiduri, karbamidformaldehiduri da sxv. fisebis, agreTve 
saRebavebis, wamlebis (urotropini) da feTqebadi nivTierebebis (heqso-
geni) warmoebaSi.  

formalini gamoiyeneba tyavis TrimvlisTvis, biopreparatebis Sesa-
naxad, Senobebisa da qirurgiuli instrumentebis sadezinfeqciod, Tesle-
bis Sesawamlad. 

Zmris aldehidisgan iReben, ZiriTadad, ZmarmJavas, triqlorZmris 
aldehids (qlorals CCI3CНO), plastmasebs, wamlebs.  

            OH 
                      CH2–           

  

                     
           

 
 

n 

+   nH2О 
+  nH2C=О  

 

OH 

n  
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2  acetons, rogorc gamxsnels, iyeneben laqebis, xelovnuri abreSumis, 
ukvamlo denTis, kinolentebis da sxv. warmoebaSi, agreTve rogorc nedleuls 
bevri organuli nivTierebis (qloroformis, iodoformis da sxv.) sinTezisas. 

SedarebiT didi molekulebis mqone ketonebi (magaliTad, difenilketoni 
C6H5COC6H5), sasiamovno sunis gamo, gamoiyeneba bevr parfiumerul kompozi-
ciaSi, agreTve sapnebis aromatizaciisTvis. 

 
 

 
 

 
 gaiTvaliswineT formaldehidis trimeris (trioqsimeTilenis) cikluri agebuleba, 

SeadgineT trimerizaciis reaqciis toloba da reaqciis produqtis struqturuli 
formula. 

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• aldehidebi Zalze reaqciisunariani nivTierebebia, radgan … . 
• aldehidebis gansazRvrisas …-is meSveobiT an … reaqciiT, aldehidebi iJangeba 

Sesabamis … .  
• aldehidebis  wyalbadiT … warmoiqmneba … . 
• formaldehidis … warmoqmnili nivTiereba … gacxelebisas ganicdis … , 

xelaxla warmoqmnis ra … . 

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– ras SecvlidiT gakveTilis msvlelobaSi? 

 III. SeasruleT davalebebi. 

 1. qvemoT mocemuli romeli nivTiereba SeiZleba ganisazRvros spilenZ(II)-is 
hidroqsidiT? romeli nivTierebis spilenZ(II)-is hidroqsidTan urTi-
erTqmedeba ar warmoadgens Jangva-aRdgenas? 

    a. glicerini      b. meTanali     g. eTanoli   d. fenoli                                     
 
2. mocemulTagan romeli reaqciaa aldehidebisTvis damaxasiaTebeli? ratom 

Sedis aldehidebi am reaqciebSi?   
 a. mierTeba      b. daSla     g. Jangva    d. Canacvleba 

 
 3.  SeadgineT reaqciis toloba:  propanali +   Cu(OH)2  NaOH)

t   
( →  ... . reaqciis 

tolobidan gansazRvreT mJangavi da aRmdgeni.  
4. SeadgineT aldehidebis Jangvis reaqciaTa  tolobebi da CamoTvaleT am 

reaqciebis garegnuli niSnebi.  

1. RCHO + H2  → kat. t,                        

2. CH3CHO + Ag2O  → ⋅ OHNH t, 23   

3. CH3CHO + Cu(OH)2 →t    

.  

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  
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 5. gansazRvreT X. 
najeri 

aldehidis 
masa, g 

aldehidis aRdgenaze 
daxarjuli wyalbadis 

moculoba, l (n.p.) 

aldehidis klasTaSorisi 
izomeris struqturuli 

formula  
14,5 5,6 X — ? 

6. ramdeni l (n.p.) haeri daixarjeba 1 moli najeri aldehidis CnH2nO sruli 
wvisas? haerSi Jangbadis moculobiTi wili CaTvaleT 20%-is tolad. 

 

 7. 1 moli najeri aldehidis  sruli wvisas warmoqmnili naxSirmJava airis masa 
aldehidis masaze 2-jer metia. gansazRvreT aldehidis rigiTi nomeri 
homologiur rigSi.   

8. gansazRvreT x da y . 
najeri 

aldehidis 
masa, g 

araganStoebuli aRnagobis 
aldehidis daJangviT 

miRebuli karbonmJavas 
masa, g   

sp3 da sp2 hibridul 
mdgomareobaSi myofi 

naxSirbadatomebis ricxvi 
aldehidis molekulaSi  

40 46,4 x(sp3) = ?       y(sp2) = ? 
 

  
g a k v e Til is  
S e m d e g  
       

gamoiyeneT sxvadasxva wyaro, davalebis nimuSi (kiTxva 1) da 
upasuxeT isrebis nomrebis Sesabamis kiTxvebs. daasruleT mizez-
Sedegobrivi kavSirebi sqemaSi `formaldehidis gamoyenebis 
sferoebi~.      
1. romel sferoebSi gamoiyeneba?  
2. formaldehidis romel Tvisebebs emyareba misi gamoyenebis 
sferoebi?  
3. rogor gavlenas axdens am produqciis gamoyeneba adamianebis 
keTildReobaze?  
4. rogor gavlenas axdens formaldehidSemcveli produqciis  
warmoeba da gamoyeneba garemoze da  ekologiaze? 

 

g 

d 

f
o

r
ma

l
d
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id

i 

• soflis meurneoba 
• medicina  
• tyavis warmoeba 
• polimerebis warmoeba 
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2 
  

 natriumis alkoholatis miReba 
• sinjaraSi 1 ml izopropilis spirts daumateT natriumis asanTis 

Tavisodena naWeri. reaqciis damTavrebis Semdeg sinjaraSi CaamateT 
cotaodeni wyali da fenolfTaleinis xsnaris ramdenime wveTi. 

imsjeleT:      
_ ra SeamCnieT cdis pirvel etapze?   
_ rasTanaa dakavSirebuli indikatoris feris cvlileba meore stadiaze?  
_ SeadgineT orive reaqciis toloba. 
 

 spilenZ(II)-is gliceratis miReba  
• sinjaraSi moTavsebul 2 ml spilenZ(II)-is sulfatis 10%-ian xsnars 

daumateT natriumis hidroqsidis 10%-iani xsnari spilenZ(II)-is 
hidroqsidis cisferi naleqis warmoqmnamde. naleqs wveTwveTobiT 
daamateT glicerini, Tan sinjara anjRrieT. 

imsjeleT: 
_ ra moxda SenjRrevisas? ra feris xsnari warmoiqmna am dros? 
_ SeadgineT xsnarSi mimdinare cvlilebebis amsaxveli reaqciebis 
tolobebi, spilenZ(II)-is hidroqsidis warmoqmnis CaTvliT. 

_ glicerinis msgavsad, ireagirebs Tu ara eTanoli spilenZ(II)-is hidroqsidTan?  
 

 aldehidis daJangva `vercxlis sarkis~ reaqciiT 
• 2 ml formalinis Semcvel sinjaraSi CaamateT ramdenime wveTi  vercxlis 

(I) oqsidis amiakuri xsnari da sinjaris SigTavsi SeaTbeT spirtquraze. 
daakvirdiT mimdinare movlenebs. 

imsjeleT: 
_ ra cvlilebebi moxda sinjaraSi? 
_ ratom brwyinavs sinjaris kedlebi sarkesaviT? 
_ SeadgineT formaldehidis monawileobiT mimdinare reaqciis toloba. 
 

 benzaldehidis daJangva haeris JangbadiT 
• saaTis minaze moaTavseT benzaldehidis wveTi da daayovneT haerze 

daaxloebiT 10-15 wuTis ganmavlobaSi. daakvirdiT cvlilebebs saaTis 
minaze. 

imsjeleT: 
_ ra cvlilebebi ganicada wveTma?  
_ ras ukavSirdeba SemCneuli cvlileba? romel nivTierebad iJangeba   
  benzaldehidi haeris JangbadiT? 
_ SedagineT reaqciebis tolobebi, romlebic mimdinareobs 
saaTis minaze.  

 
 

  praqtikuli samuSao                  spirtebis, fenolisa da aldehidebis 
qimiuri Tvisebebi  

1  

I 

II 

IV 

III 
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1. aldehidebi da ketonebi JangbadSemcveli organuli nivTierebebia. 

2. nivTierebis saxelwodebaSi daboloeba `ali~ miuTiTebs mis aldehidebTan, 
xolo daboloeba `oni~ _ ketonebTan mikuTvnebaze.  

3. najer aldehidebSi klass SigniTa struqturuli izomeria ganpiro-
bebulia mxolod naxSirbadovani jaWvis izomeriiT. 

4. najeri aldehidebi klasTaSoris izomerebs warmoqmnis ketonebTan.  

5. aldehidebi miiReba pirveladi spirtebis daJangviT. 

6. mrewvelobaSi   formaldehidi miiReba meTanis katalizuri daJangviT. 

7. mrewvelobaSi  acetaldehidi miiReba eTilenis katalizuri daJangviT da 
acetilenis katalizuri hidrataciiT. 

8. aldehidebs Soris mxolod formaldehidis molekulas aqvs brtyeli 
aRnagoba.  

9. aldehidebi da ketonebi polaruli nivTierebebia, amitom maTi 
homologiuri rigis pirveli warmomadgenlebi wyalSi kargad ixsneba.  

10. formaldehidi ufero, Sxamiani, mkveTri sunis mqone airia.  

11. acetaldehidi ufero, advilad aqroladi, Sxamiani, mkveTri sunis mqone 
siTxea.  

12. formaldehidis 40%-ian wyalxsnars formalini ewodeba. 

13. akroleini _ ujeri, xolo benzois aldehidi aromatuli aldehidia. 

14. aldehidebis molekulebi erTmaneTTan wyalbadur bmebs ar warmoqmnis.  

15. aldehidebi Sedis Jangvisa da mierTebis reaqciebSi.  

16. aldehidebis reaqcias vercxlis (I) oqsidis amiakur xsnarTan `vercxlis 
sarkis~ reaqcia ewodeba.  

17. `vercxlis sarkis~ reaqcias da aldehidebis urTierTqmedebas axlad 
daleqil spilenZ(II)-is hidroqsidTan iyeneben aldehidebis gansaz-
RvrisTvis.  

18. xangrZlivi Senaxvisas Txevadi aldehidebi iJangeba haeris JangbadiT. 

19. najeri aldehidebis wyalbadiT aRdgenisas miiReba pirveladi spirtebi.  

20. aldehidebi ierTebs polaruli molekulebis mqone nivTierebebs (wyals, 
amiaks da sxv.) 

21. paraformi warmoiqmneba formaldehidis polimerizaciis Sedegad. 

22. fenolisa da formaldehidis polikondensaciiT miiReba fenolformal-
dehiduri fisi. 

23. fenoli gamoiyeneba tyavis TrimvlisTvis, biopreparatebis Sesanaxad, 
Senobebisa da qirurgiuli instrumentebis sadezinfeqciod.  

24. ketonebi ar Sedis `vercxlis sarkis~ reaqciaSi da ar urTierTqmedebs 
axlad daleqil spilenZ(II)-is hidroqsidTan. 
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i    1. daasaxeleT aldehidebi saerTaSoriso nomenklaturiT da gansazRvreT 

klasTaSorisi izomerebi:                                 
1. CH3CH2 – C – CH3          2. CH3CH2CH2 – C – H          3. H – C – CH – CH3 

                       O                                                 O                            O    C2H5 
2. SeadgineT aldehidebisa da ketonebis struqturuli formulebi. 

TiToeul formulaSi miuTiTeT funqciuri jgufi:  
1. 2-meTil-3-eTilpentanali            2. propanali 
3. dieTilketoni                          4. meTilpropilketoni 

3. gansazRvreT izomeruli nivTierebebi da daasabuTeT Tqveni arCevani: 
1. pentanon-2                                2. 2-meTilbutanali             
3. 2,2-dimeTilpropanali                 4. 2,2-dimeTilbutanali 

4. gansazRvreT nivTierebebi, romelTa molekulebs Soris arsebobs 
wyalbaduri bmebi da miuTiTeT am movlenis mizezi. 

1. propanol-2          2. meTanali  3. eTanali  4. fenoli  5. acetoni 
5. SeadgineT reaqciaTa tolobebi da daamtkiceT, rom es reaqciebi Jangvis 

reaqciebia: 
 

a. propanali + Ag2O  → ⋅ OHNH t, 23       b. 2-meTilpropanali + Cu(OH)2→t  
    

6. SeadgineT reaqciaTa tolobebi da daamtkiceT, rom es reaqciebi aRdgenis 
reaqciebia: 

a. CH3CH2CH2–CHO + H2 →Pt t,
      b.  ... + H2 →Pt t,

CH3CH(OH)CH2CH3   
7. SeadgineT struqturuli formula heqsanalis klass SigniTa izomerisa, 

romelic naxSirbadis or mesameul atoms Seicavs da daasaxeleT is 
saerTaSoriso nomenklaturiT. 

8. gansazRvreT, romeli gamoTqmebi miesadageba aldehidebsa da ketonebs:     
1. naxSirwyalbadebis daJangvis produqtia. 
2. funqciuri jgufis naxSirbadis atomis Jangvis ricxvia +2. 
3. molekula Seicavs or sxvadasxva hibridul mdgomareobaSi myof 

naxSirbadis atoms. 
4. arc erT molekulas ara aqvs brtyeli aRnagoba. 

najeri aldehidebi (R≠H) __ ___                                    ketonebi __ 

9. gamoTvaleT aldehidis Mr.                  
gaTxevadebuli 

najeri aldehidis 
molebis ricxvi 

aldehidis masa, 
g 

warmoqmnili wylis 
masa, g 

aldehidis 
fardobiTi 

molekuluri masa 
1 m1  m1 Mr = ? 

10. gansazRvreT m da Y. 
daJanguli 
meTanolis 
molebis 
ricxvi 

organuli 
nivTierebis 
gamosavali, 

% 

organuli 
nivTierebis 

masa, g 

organuli nivTierebis 
molekulis sivrculi 

aRnagoba 

15 80 m = ? Y – ? 
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karbonmJavebi da maTi nawarmebi  
3.1. erTfuZiani karbonmJavebi       
     3.1.1. nomenklatura da izomeria      
     3.1.2. miReba 
     3.1.3. aRnagoba da fizikuri Tvisebebi  
     3.1.4. qimiuri Tvisebebi da gamoyeneba  
     3.1.5. najeri da ujeri karbonmJavebi  
3.2. orfuZiani karbonmJavebi  
3.3. rTuli eTerebi 

3.3.1. nomenklatura da izomeria    
     3.3.2. miReba da Tvisebebi  
3.4. cximebi                          
3.5. sapnebi da sarecxi saSualebebi 
 
 

JangbadSemcveli 
organuli 
naerTebi 
 

 nawili 

 
I 

karbonmJavebi  
da maTi nawarmebi 

Tavi 
 3 
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3   

informacia Zmris Sesaxeb adamianebisTvis uZvelesi droidan 
aris cnobili. is warmoiqmneba Saqrovani nivTierebebis 
fermentaciiT (duRiliT) miRebuli eTilis spirtis daJangvisas, 
Rvinis dam-zadebis procesSi.  
ZmarmJava pirvelad miiRo alqimiis fuZemdebelma, nasredin 
tusis Tanamemamulem, jabir ibn xaianma, Zmris distilaciiT, me-8 
saukuneSi. 
ZmarmJavas 3-9%-iani wyalxsnari, `sufris Zmris~ saxelwodebiT, 
azerbaijanuli erovnuli samzareulos ganuyofeli ingredi-
entia (sakazmia), xolo ufro koncentrirebuli xsnarebi 
farTod gamoiyeneba bostneulis damwnilebisas. 
 

• karbonmJava  
• karboqsilis jgufi  
• benzois mJava 
• ZmarmJava  
• WianWvelmJava  
• Zmris anhidridi 
• eTerifikaciis reaqcia 
• rTuli eTerebis 
hidrolizi  

• pereeTerifikaciis reaqcia  
• Txevadi cximebi  
• Txevadi saponi 
• sinTezuri sarecxi 
saSualebebi  

sa
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  gaixseneT VII-X klasebSi Seswavlili masala da SeasruleT Semdegi davalebebi: 
 

1. ra ewodeba karbonmJavebis funqciur jgufs? romeli ori sit-
yvisgan Sedgeba am jgufis saxelwodeba?                     

a.  aldehidi; 
b.  hidroqsili; 
g.  karbonili; 
d.  ketoni. 

 
2. miuTiTeT meTanisa da eTanis mJavebis molekuluri formulebi da 

SeadgineT maTi struqturuli formulebi. 
a. CH3COOH 
b. CH3CH2COOH 
g. C3H7COOH 
d. HCOOH 

 
3. riT SeiZleba aixsnas, rom aldehidebis homologiuri rigis pir-

veli wevri airadi nivTierebaa, xolo najeri erTfuZiani 
karbonmJavebis pirveli warmomadgeneli _ siTxe?  

 
4. karbonmJavebis molekulis romeli wyalbadis atomi ganapirobebs 

maT mJavur Tvisebebs? 
 
5. gaiTvaliswineT meTilis jgufis eleqtronodonoruli Tvisebebi 

da gansazRvreT, romeli ufro Zlieri mJavaa: WianWvelmJava Tu 
ZmarmJava? pasuxi daasabuTeT. 

 
6.  romeli reaqciiT warmoiqmneba karbonmJavebi aldehidebisgan?  

a. aRdgenis; 
b. hidrirebis; 
g.  Jangvis; 
d. hidrataciis. 

 
7.  ra mizniT gamoiyeneba yofaSi ZmarmJava? 
 
8.  romel karbonmJavebs ewodeba umaRlesi karbonmJavebi? 
     Cveulebriv, ra saxiT gvxvdeba isini bunebaSi? 
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3  
 
 
 
 
 
 
 
 
 
 

karbonmJavebi, iseve rogorc spirtebi da aldehidebi, 
miekuTvneba JangbadSemcvel organul naerTebs. karbon-
mJavebSi funqciuri jgufia karboqsilis jgufi: 

 
 
karbonmJavebi organuli nivTierebebia, romelTa moleku-
lebSi naxSirwyalbadis radikali dakavSirebulia erT an 
ramdenime karboqsilis jgufTan. 
karbonmJavebs Soris mxolod WianWvelmJavaSi karboqsilis 
jgufi dakavSirebulia ara naxSirwyalbadis radikalTan, 
aramed wyalbadis atomTan:  

R–COOH                        H–COOH    (R= H) 
                                                                           WianWvelmJava  

karbonmJavebi klasificirdeba naxSirwyalbadis radikalis 
bunebisa da karboqsilis jgufebis ricxvis mixedviT:     

  

О 
 
ОH 

–C anu      –COOH 

karbonmJavebi  
 (karboqsilis jgufebis ricxvis mixedviT) 

erTfuZiani mravalfuZiani 
 

WianWvelmJava 

karbonmJavebi  
(naxSirwyalbadis radikalis bunebis mixedviT) 

najeri ujeri aromatuli 

CH3COOH       CH2=CH–COOH                                        
 akrilis 

mJava 

COOH                                        HCOOH HOOC –COOH 
ZmarmJava benzois  

mJava 

mJaunmJava 

karbonmJavebi  
da maTi nawarmebi 3 

Tavi  

• sityva `karboqsili~ 
warmoqmnilia ori 
jgufis _ 
karbonilisa da 
karboqsilis _ 
saxelwode- 
bebidan.  
 
 

75 
   L

AYİ
HƏ



 

 

3.1. erTfuZiani karbonmJavebi  
3.1.1. nomenklatura da izomeria   

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– rasTan aris dakavSirebuli WianWvelas, Zmrisa da erbos aldehidebis saxel-

wodebebi? 
– raSi mdgomareobs gansxvaveba ZiriTadi jaWvis naxSirbadatomebis danomvraSi 

aldehidebisa da erTatomiani spirtebis SemTxvevaSi? 
 
karbonmJavebi bunebaSi farTod 
aris gavrcelebuli. karaqSi Sedis 
erbomJavas naSTi, limonSi _ 
limonmJava, Txis rZeSi _ 
kapronmJavas naSTi (kapro Txas 
niSnavs). 

– ras 
daarqmevdiT 
karbonmJavebs, 
romlebic 
Sedis suraTze 
gamosaxul 
organizmebSi?  

 
saqmianoba  •  najeri karbonmJavebis  nomenklatura da izomeria. iciT ra, rom 

karbonmJavebis ZiriTadi jaWvis naxSirbadatomebi iseve inomreba, 
rogorc aldehidebisa, SeadgineT g mJavas izomerebis formulebi 
da daasaxeleT orive es mJava. 

                                                                                                                                 CH3 
                                                                                                                                 l 
             (a) HCOOH                                 (b) CH3COOH                       (g) CH3 – CH – COOH 
          meTanmJava                             eTanmJava                                        ? 
imsjeleT: _ ra  mizeziT aris ganpirobebuli struqturuli izomeria najer 

karbonmJavebSi da ratom maincdamainc am mizeziT?  

najeri erTfuZiani karbonmJavebis Sedgenilobas gamosaxaven zogadi 
formuliT CnH2n+1COOH (n ≥ 0), CnH2nO2 (n ≥ 1) an RCOOH (pirvel formulaSi 
`n~ aRniSnavs naxSirbadis atomebis ricxvs radikalSi R, meoreSi ki _ mTel 
molekulaSi).  

 S e i s w a v l e  

karbonmJavebis SedgenilobasTan dakavSirebuli gamoTvlebi  
gamosaxeT najeri erTfuZiani karbonmJavas (Х) moluri masa  alkenis moluri masiT 
(m), romlis molekulac naxSirbadis imdenive atoms Seicavs.  

amoxsna:  
gamovsaxoT najeri erTfuZiani karbonmJavasa da alkenis moluri masebi naxSirba-
dis atomebis ricxviT _ n: 

alkenis moluri masa (g/moli):                     mJavas moluri masa (g/moli) 
       m = M(CnH2n) = 14n;                                          X = M(CnH2nO2)  =  14n + 32. 

mJavas moluri masis gamosaxulebaSi 14n SevcvaloT m-iT:     

X = 14n + 32 = m + 32   
gamoyeneba  

romel radikalTan aris dakavSirebuli karboqsilis jgufi najer  erTfuZian 
karbonmJavaSi, romlis moluri masaa 74 g/moli?  
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3 nomenklatura. saerTaSoriso nomenklaturiT, araganStoebuli 
aRnagobis karbonmJavebis saxelwodebebi warmoiqmneba –СООН jgufis 
Semcveli yvelaze grZeli naxSirbadovani jaWvis Sesabamisi alkanis 
saxelwodebidan, sityva `mJavas~ damatebiT (cxrili 15).  
najeri erTfuZiani karbonmJavebi da maTi saxelwodebebi 

karbonmJavebi 
saxelwodebebi 
saerTaSoriso 

nomenklaturiT 

trivialuri 
saxelwodebebi 

HCOOH    H–COOH meTanmJava WianWvelmJava 
CH3COOH CH3–COOH eTanmJava ZmarmJava 
C2H5COOH CH3–CH2–COOH propanmJava  propionmJava 
C3H7COOH CH3–(CH2)2–COOH butanmJava erbomJava 
C4H9COOH CH3–(CH2)3–COOH pentanmJava valerianmJava 
C5H11COOH CH3–(CH2)4 –COOH heqsanmJava kapronmJava 
C6H13COOH CH3–(CH2)5–COOH heptanmJava enantmJava 
C15H31COOH CH3–(CH2)14 –COOH heqsadekanmJava palmitinmJava 
C16H33COOH CH3–(CH2)15 –COOH heptadekanmJava margarinmJava 
C17H35COOH CH3–(CH2)16 –COOH oqtadekanmJava stearinmJava 
SeniSvna.  propionis da stearinis mJavebis saxelwodebebi berZnuli warmoSobisaa, 

danarCeni saxelwodebebi _ laTinuri warmoSobis.           
 

Tu karboqsilis jgufTan dakavSirebuli radikali ganStoebuli 
aRnagobisaa, irCeven mTavar naxSirbadovan jaWvs, romelSic unda Sediodes 
karboqsilis jgufis naxSirbadis atomi. jaWvis naxSirbadatomebis danomvra 
iwyeba –СООН jgufis naxSirbadis atomidan. mJavas dasaxelebaSi miuTiTeben 
naxSirbadis atomis nomers, romelTanac dgas ganStoeba, Semdeg _ ZiriTadi 
jaWvis Sesabamis alkans da umateben sityva `mJavas~: 
                             4                3              2            1                                                     4               3             2               1 
                  CH3 – CH2 – CH – COOH                       CH3 – CH – CH2 – COOH 
 

                                       CH3                                                 CH3 
                        2-meTilbutanmJava                                   3-meTilbutanmJava 

karbonmJavebis trivialuri saxelwodebebi cxrilSia mocemuli. 
izomeria.  vinaidan ZiriTadi jaWvis naxSirbadatomebis danomvra iwyeba  

–СООН jgufis naxSirbadis atomidan, karbonmJavebis klass SigniTa 
struqturuli izomeria ganpirobebulia mxolod naxSirbadovani jaWvis 
aRnagobiT::   

 
                      5             4               3               2               1                                              4             3               2             1 
             CH3– CH2 – CH2 – CH2 – COOH                   CH3– CH2 – CH – COOH 
 

                                                                                                          CH3 
                           pentanmJava                                                     2-meTilbutanmJava 

najeri karbonmJavebi warmoqmnis klasTaSoris izomerebs rTul eTereb-
Tan, romlebic alkilis radikalebs Seicavs: 

                                                                        
                                          

                       CH3 – C–O–H               C2H4O2                     H–C–O – CH3 
                            eTanmJava                                                       meTilformiati  

О 
      

 

О 
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COOH 
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 erTfuZian najer karbonmJavebSi SeimCneva agreTve optikuri izomeria; 
magaliTad, 2-meTilbutanmJavas molekulaSi naxSirbadis mesameuli atomi 

dakavSirebulia oTx sxvadasxva 
atomTan da atomTa jgufTan (–H,  
–CH3, –C2H5, –COOH). amitom is 
arsebobs ori optikuri izomeris 
saxiT: 

 

 
 

 
 SeadgineT 2,3-dimeTilbutanmJavas eqvsi klass SigniTa izomeris struqturuli 

formula da daasaxeleT isini saerTaSoriso nomenklaturiT. 
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• erTfuZian najer karbonmJavebSi klass SigniTa struqturuli izomeria 

ganpirobebulia mxolod ... , radgan ... . 
• erTfuZiani najeri karbonmJavebi gvevlineba mxolod alkilis radikalebis 

Semcveli ... klasTaSoris izomerebad, radgan ... . 

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– gakveTilis romeli etapi migaCniaT ufro warmatebulad? 

 III. SeasruleT davalebebi. 

 1. gansazRvreT erTfuZiani najeri karbonmJavebi: 
1. CH2=CHCOOH             2. HCOOH                           3. HOOC(CH2)2COOH        
4. CH3COOH                     5. HOOCC6H4COOH          6. C6H5COOH 

2. daasaxeleT mJavebi saerTaSoriso nomenklaturiT. 
                          CH3    COOH                                                 CH3                                                                                               
                          CH2 − CH − CH3                      HOOC–CH2–CH–CH(CH3)2   

 3.  SeadgineT mJavas struqturuli formula, romelic  miiReba ZmarmJavas 
meTilis jgufis wyalbadis erTi atomis _ meTilis, xolo meore atomis _ 
propilis radikaliT Canacvlebisas.  pasuxi daasabuTeT. daasaxeleT mJava 
saerTaSoriso nomenklaturiT. 
4. gansazRvreT erTfuZiani najeri karbonmJavas formula, romlis 7,4 g Seicavs 
3,2 g Jangbads. 

 5. daadgineT Sesabamisoba: 
a. WianWvelmJava 
b. palmitinmJava 
g. benzois mJava 
d. akrilmJava 
e.  stearinmJava 

najeri karbonmJava __ 
ujeri karbonmJava __ 
aromatuli karbonmJava __ 

 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

a 

b 

g 

2-meTilbutanmJavas optikuri izomerebi 
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3 6. miuTiTeT, ra aris swori da ra _ araswori erTfuZiani najeri 
karbonmJavebisTvis. pasuxi daasabuTeT. 

 

 diax(+) ara (_) 
Sedgeniloba Seesabameba formulas CnH2n+2O2 (n≥1).    
klass SigniTa izomeria iwyeba rigis mesame 
warmomadgenlidan.  

  

propionis mJava meTilacetatisa da eTilformiatis 
izomerulia. 

  

3-meTilpropanmJava butanmJavas izomerulia.   
 

 

 7. ratom aris ganpirobebuli najeri aldehidebisa da erTfuZiani 
karbonmJavebis  struqturuli izomeria mxolod naxSirbadovani jaWvis 
izomeriiT? 
8. najeri erTfuZiani karbonmJavebis  romel zogad formulas Seesabameba 
gamosaxulebebi Мr = 14n+32 da Мr = 14n+46? 

  
g a k v e Til is  
S e m d e g  

moamzadeT referati karbonmJavebis trivialuri da Tanamedrove 
nomenklaturis Sesaxeb. 
1. karbonmJavebis nomenklaturebi.  
2. karbonmJavebis trivialuri (istoriuli) saxelwodebebi da 
   maTi warmoqmnis mizezebi. 
3. karbonmJavebis saerTaSoriso nomenklatura.  
4. karbonmJavebis nomenklaturaTa Sedareba.  
5. IUPAC-is nomenklaturis upiratesobani.  

 
 
 
3.1.2. miReba      
   
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– romeli aromatuli naxSirwyalbadebis daJangviT iReben benzois da teref-
Talis mJavebs?  
– eTanoli Tu eTanalia eTanis ufro Rrma Jangvis produqti? pasuxi daasabuTeT. 
 
ZmarmJava pirveli karbonmJavaa, 
romelic, `Zmris~ saxiT,  jer kidev  
4 aTasi wlis win miiRes da gamoiyenes 
Zvel egvipteSi. 

– rogor iRebdnen Zveli egviptelebi 
ZmarmJavas? 

– romeli reaqciebi gvevlineba 
ZmarmJavas miRebis safuZvlad?  

 
saqmianoba  •    karbonmJavebis miReba. sqemis safuZvelze ganixileT, organuli 
nivTierebebis romeli klasebidan SeiZleba karbonmJavebis miReba. 
                                                         –3                                           –1                                                    +1                                                    +3 

           CH3–CH3      →  CH3–CH2–ОH     → CH3–CHО       →      CH3–COОH    
                                alkanebi               spirtebi               aldehidebi              karbonmJavebi   
imsjeleT:  
– raSi mdgomareobs sqemaze mocemuli gardaqmnebis saerTo gansakuTrebuloba?  
– meTanis magaliTze SeadgineT sqemaze mocemulis msgavsi gardaqmnebis tolobebi. 

 

d 
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laboratoriaSi karbonmJavebis miReba SeiZleba Sesabamisi mJavas 
marilze gogirdmJavas moqmedebiT:  

2CH3COONa    +    H2SO4   →t   2CH3COOH    +   Na2SO4  
               natriumis acetati                                   ZmarmJava 
 

2CH3(CH2)14COONa   +  H2SO4   →t   2CH3(CH2)14COOH    +   Na2SO4  
       natriumis palmitati                                   karbonmJava 

dReisaTvis mrewvelobaSi karbonmJavebi miiReba pirveladi spirtebis, 
aldehidebisa da alkanebis daJangviT:    

                   R–CH2OH    +    2[O]    
OH2

t ,
−
→ .mJ

    RCOOH    (mJangavi:  KMnO4, K2Cr2O7) 

               pirveladi spirti                                 karbonmJava              

 
magaliTad, erbomJavas iReben butilis spirtis an erbos aldehidis 

daJangviT:     

C3H7CH2OH   +   2[O]   
OH2

t .,
−
 →kat

    C3H7COOH 
                             butilis spirti                                        erbomJava 

C3H7CHO      +    [O]   → kat. t,     C3H7COOH 
                         erbos aldehidi                                            erbomJava 

molekulaSi 28-36 naxSirbadis atomis Semcveli alkanebis katalizuri 
daJangviT iReben molekulaSi 14-18 naxSirbadis atomis Semcvel 
karbonmJavebs, magaliTad: 

                       CnH2n+2    +   5[O]   → 2MnO t,   2CmH2m+1COOH  + H2O 
                        n = 28–36                                              m = 13–17 

   2C36H74  +  5O2  → 2MnO t,   4C17H35COOH    +   2H2O 
                                  stearinmJava 

es mJavebi gamoiyeneba sapnis warmoebaSi. 
WianWvelmJavsa da ZmarmJavas sxva xerxebiTac iReben. 
aromatuli _ benzoisa da terefTalis _ mJavebis miRebis Sesaxeb Tqven-

Tvis X klasidan aris cnobili.  
 S e i s w a v l e  

karbonmJavebis miRebasTan dakavSirebuli gamoTvlebi  
80 g aldehidis daJangvisas miiRes 92,8 g erTfuZiani najeri karbonmJava. gansazRvreT 
mJavas molekuluri formula. 

amoxsna: 
                                     

CnH2nО (aldehidi)   →+ О][   CnH2nО2 (mJava) 
                                Mr = 14n+16                                       Mr = 14n+32 

reaqciis sqemis safuZvelze SeiZleba iTqvas, rom  1 moli aldehidis daJangvisas 
warmoqmnili mJavas masa 16 g-iT metia aldehidis molur masaze. 
 

R–CHO     +    [O]   RCOOH        
aldehidi karbonmJava 

 92,8 g C 80 g 2H5 
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3 amocanis pirobis Tanaxmad, masis zrda Seadgens (92,8 _ 80) g = 12,8 g. amis safuZ-
velze SevadgenT proporcias da gamovTvliT mJavas molur masas: 

 

 
Mr(CnH2nO2) = 14n + 32 = 116;            n = 6 

e.i. mJavas formulaa C5H11COOH.  
gamoiyene  

butanis katalizuri daJangvisas miRebulia 30 tona ZmarmJava, 70% gamosavliT. 
gamoTvaleT reaqciaSi Sesuli butanis moculoba (n.p.).  

 
karbonmJavebi miiReba agreTve rTuli eTerebis, mJavaTa anhidridebis 

hidroliziTa da sxva xerxebiT:  
 

                    CH3–CООC2H5   +    HОH  H + →    CH3–CООH    +   C2H5ОH 
                            eTilacetati                                          ZmarmJava 

                       (CH3CO)2О     +    H2O     →    2CH3COOH 
                     Zmris anhidridi                                  ZmarmJava 

 

 
 SeadgineT gardaqmnaTa tolobebi da daakomentareT TiToeuli stadia: 

СаСО3 → … → … → … → СН3СООН 
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• …-is daJangviT, an Sesabamisi … -is hidroliziT karbonmJavas miRebisas 

warmoqmnili mJavas molebis ricxvi orjer metia reagentis molebis ricxvze. 
• Sesabamisi …-isa da spirtis daJangviT butanmJavas miRebisas  … da … atomebis 

ricxvi mJavasa da reagentis molekulebSi erTnairia.  

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– ras miaqcevdiT ufro did yuradRebas momdevno gakveTilebze? 
 III. SeasruleT davalebebi. 

 1. karbonmJavebis romeli nivTierebebisgan miReba aris TqvenTvis cnobili? 
1. alkanebisgan       2. rTuli eTerebisgan         3. martivi eTerebisgan   
4. aldehidebisgan          5. spirtebisgan 

2. gansazRvreT Zmris aldehidis daJangviT miRebuli karbonmJavas empiriuli 
(bruto) formula.  

 1. C4H8O2                     2. CH2O2                3. C3H6O2                4. C2H4O2 

 3. 29 g aldehidis daJangvisas warmoiqmna 37 g najeri erTfuZiani karbonmJava. 
    SeadgineT mJavas klasTaSorisi izomerebis struqturuli formulebi. 

  

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

a 

b 

92,8 g mJavas warmoqmnisas masis namatia 12,8 g 
1 moli (M) mJavas warmoqmnisas masis namatia 12,8 g  
 

 (g/moli). 
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4. romeli nivTierebis daJangvisas aris warmoqmnili mJavas radikalSi naklebi 
naxSirbadis atomi, vidre sawyisi nivTierebis radikalSi?  

1. CnH2n+2                            2. RCH2OH                  3. RCHO  

 5. ZiriTadad romeli sqemiT iReben karbonmJavebs laboratoriaSi? SeadgineT 
am sqemis mixedviT WianWvelmJavasa  da ZmarmJavas miRebis reaqciaTa 
tolobebi. 

1. RCOONa + H2SO4 →  t
                     2. CnH2n+2    + O2   → kat. P, t,  

3. RCH2OH + O2   → kat. P, t,
                  4. RCHO     + O2  → kat.  t,

 
6. SeadgineT Sesabamisi alkanidan palmitinmJavas miRebis reaqciis toloba da 
ganixileT am gardaqmnis Taviseburebani. 

 7.  SeadgineT najeri erTfuZiani karbonmJavas miRebis reaqciis toloba, romlis 
SedgenilobaSic Jangbadis masa 16-jer aRemateba wyalbadis masas. 
8. SeadgineT najeri erTfuZiani karbonmJavas sami xerxiT miRebis reaqciaTa  
tolobebi, Tu 24 g mJava Seicavs 12,8 g Jangbads. 

 
  
g a k v e Til is  
S e m d e g   

moiZieT cnobebi Temaze:  `karbonmJavebis roli Cvens cxovrebaSi~.  
Ziebis Sedegebi warmoadgineT biuletenis saxiT.  

 
 
 

 

 

 

3.1.3. aRnagoba da fizikuri Tvisebebi   

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– airadi meTanisgan gansxvavebiT, ratom ixsneba  wyalSi kargad airadi formaldehidi? 
– molekulaSi romeli funqciuri jgufis arseboba ganapirobebs nivTierebis 
molekulebs Soris wyalbaduri bmis warmoqmnas? 

 
ZmarmJavaSi 
molekulaTaSorisi 
wyalbaduri bmebis arsebobis 
gamo 16,60C-ze is gardaiq-
mneba yinulis msgavs 
kristalebad, xolo 
orTqlisebr mdgomareobaSi 
imyofeba dimeruli 
molekulebis saxiT. 
 

– imave pirobebSi ratom 
ar axasiaTebs es 
meTanols? 
 

 
 
 

g 

d 

82 
   L

AYİ
HƏ



 

 

 

ka
r

bo
nm

Ja
ve

bi
 d

a 
ma

T
i 

na
wa

r
me

bi
  

3 saqmianoba  •  karbonmJavebis aRnagoba da fizikuri Tvisebebi. ganixileT 
daaxloebiT erTnairi moluri masis mqone propanol-1-is, propanalisa da 
eTanmJavas duRilis temperaturaTa diagrama da SeavseT cxrili.                

 
 propanol-1 propanali eTanmJava 

Seicavs –OH jgufs  (+)    
Seicavs ufro polarul O–H jgufs  (+)    
fers ucvlis lakmusis wyalxsnars (+)    

imsjeleT: _ ratom duRs ufro maRal temperaturaze ufro polaruli О–Н 
jgufis Semcveli nivTiereba?  
– riT aris ganpirobebuli am nivTierebaSi  О–Н jgufis maRali polaruloba? 

 
karboqsilis jgufis eleqtronuli aRnagoba. karboqsilis jgufis 

eleqtronuli aRnagoba da masSi eleqtronuli simkvrivis gadanacvleba 
naCvenebia a da b sqemebze: 

                                                 
 
 

b sqemidan Cans, rom karboqsilis jgufSi karbonilis jgufis (>Cδ+=Оδ−) 
nawilobriv dadebiTad damuxtuli naxSirbadis atomi  С–О bmis meSveobiT 
miizidavs О–Н bmis eleqtronul simkvrives. es, spirtebTan da fenoleb-
Tan SedarebiT, zrdis О–Н bmis polarobas, ris Sedegadac advildeba 
mJavas wyalxsnarSi wyalbadis atomis Н+ ionis saxiT mowyveta. am mizeziT 
karbonmJavebi (gansakuTrebiT, homologiuri rigis pirveli wevrebi), 
spirtebTan, wyalTan da fenolTan SedarebiT, ufro Zlier mJavur 
Tvisebebs amJRavnebs. 

 

karboqsilis jgufis polarizacia naTlad Cans 
ZmarmJavas  eleqtronuli simkvrivis rukaze: 
nawilobriv uaryofiTi muxti (wiTeli are) 

Tavmoyrilia ZiriTadad >C=O jgufis Jangbadis 
atomis irgvliv, xolo nawilobriv dadebiTi 
muxti  (lurji are) _ ОН jgufis wyalbadis 
atomis irgvliv.  

SeniSvna. eleqtronuli simkvrivis rukaze 
С=О bmas erTi xaziT gamosaxaven. 

0
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propanol-1 propanali eTanmJava

tduR. 

δ+ 
        

 

 

(b) 

   nawilobriv 
uaryofiTi muxti            
 

nawilobriv dadebiTi muxti 

(a) 
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karboqsilis jgufis C=O, C–O da O–H bmebis polaruloba ganapirobebs 
karbonmJavebis fizikur da qimiur Tvisebebs. 

fizikuri Tvisebebi. najeri erTfuZiani karbonmJavebis pirveli 9 
(HCOOH – C8H17COOH) warmomadgeneli mkveTri sunis mqone siTxeebia.  

karbonmJavebis molekulebi, spirtebis molekulebis msgavsad, 
erTmaneTTan wyalbadur bmebs warmoqmnis (g). karbonmJavebSi es bma ufro 
mtkicea; magaliTad, WianWvelmJava da ZmarmJava, wyalbaduri bmebis 
xarjze, orTqlis mdgomareobaSic ki dimeruli molekulebis saxiT 
imyofeba (d):  

 

  ... О=C—ОH ... О=C—ОH ...             О ... H–О 
                                                                              H—C                        C—H        
            R                    R                           О–H ... О            

  wyalbaduri bma karbonmJavebSi                         wyalbaduri bma WianWvelmJavas dimerSi  
 
amitom karbonmJavebi duRs ufro maRal temperaturaze, vidre daaxlo-

ebiT iseTive molekuluri masis mqone  spirtebi, aldehidebi, ketonebi da 
eTerebi. 

 karbonmJavebi wyalbadur bmebs warmoqmnis wylis molekulebTanac; 
amitom karbonmJavebis pirveli warmomadgenlebi wyalSi kargad ixsneba. R 

radikalis zomis zrdasTan erTad,  karbon-
mJavebis wyalSi xsnadoba mcirdeba. nonanis 
(pelargonis) mJavas (CH3–(CH2)7–COOH) mom-
devno karbonmJavebi wyalSi uxsnadi myari 
nivTierebebia.  

rogorc wesi, ganStoebuli aRnagobis 
mJavebi ufro dabal temperaturaze duRs, 
vidre araganStoebuli aRnagobis mJavebi.  

 

 
 ratom duRs  araganStoebuli aRnagobis karbonmJavebi ufro maRal temperaturaze, 
vidre Sesabamisi ganStoebuli aRnagobis mJavebi?  
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• karboqsilis jgufis О–Н bma … ufro polarulia, vidre spirtebSi, vinaidan ….  
• –СООН jgufSi С=О bmis polaroba, aldehidebTan SedarebiT, … , radgan … .  
• karbonmJavebSi wyalbaduri bmebis warmoqmnaSi monawileobs rogorc karbo-

nilis jgufis ... , ise ...  jgufis orive atomi. 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– romelma informaciam miiqcia Tqveni yuradReba gakveTilze? 
 III. SeasruleT davalebebi. 

 1. miuTiTeT polaruli O–H bmis Semcveli nivTierebebi:  
1. wyali           2. eTanoli           3. formaldehidi   
4. ZmarmJava      5. WianWvelmJava   

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

a 

(g) (d) 

SeniSvna. karbonmJavebi 
wyalTan wyalbadur bmebs 
warmoqmnis rogorc 
karbonilis jgufis Jangbadis 
atomis, ise hidroqsilis 
jgufis Jangbadisa da 
wyalbadis atomebis xarjze. 
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3 2. ra TanmimdevrobiT izrdeba  О–Н bmis  polaruloba?  
1. CH3COOH             2. HCOOH            3. CH3OH                4. H2O 

 3.  ganalageT  duRilis temperaturis zrdis mixedviT daaxloebiT erTnairi 
moluri masis nivTierebebi: heqsanmJava, heptanali da heptanol-1 da 
daasabuTeT es Tanmimdevroba. 
4. gansazRvreT, romeli gamonaTqvamebia mcdari: 

a. O–H bmis  polaruloba ZmarmJavaSi naklebia, vidre eTanolSi; 
b. karboqsilis jgufis C=O bma ufro polarulia, vidre aldehidebisa;  
g. wyalbaduri bma WianWvelmJavaSi ufro sustia, vidre meTanolSi;  
d. eTanmJavaSi O–H bma  ufro polarulia, vidre meTanmJavaSi; 

e. karboqsilis jgufSi –OH  da >CO bmebi erTmaneTze gavlenas axdens. 
 5.  heqsanmJava wyalSi mcired xsnadia ( 1 g 100 ml wyalSi). molekulis romeli 

nawili uwyobs xels gaxsnas da romeli uSlis? 
6. ganalageT mJavebi duRilis temperaturis Semcirebis mixedviT: 

a. WianWvelmJava      b. ZmarmJava      g. propionmJava 
 

 7. propanmJava da meTilacetati erTmaneTis struqturuli izomerebia. erTi 
maTgani duRs 57°C -ze, xolo meore _ 141°C -ze. gansazRvreT am nivTierebaTa 
duRilis temperatura da daasabuTeT Tqveni pasuxi. 
8. Zalian maRal temperaturaze ZmarmJavas orTqlis simkvrive wyalbadis 
mimarT oris tolia. rogor axsniT am faqts? 

 
  
g a k v e Til is  
S e m d e g  

dawereT samecniero statia Temaze: `karbonmJavebis fizikur-
qimiuri Tvisebebis kavSiri maT aRnagobasTan~.  
statiis struqtura SeiZleba Semdegnairi iyos: 
_ statiis saxelwodeba; 
_ informacia statiis avtorebze; 
_ sakvanZo sityvebi; 
_ Sesavali; 
_ ZiriTadi nawili; 
_ daskvna; 
_ Sedegebi; 
_ gamoyenebuli literaturuli wyaroebis sia. 

 
  

b 

g 

d 
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3.1.4. qimiuri Tvisebebi da gamoyeneba 
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
–  spirtebis molekulebis romeli jgufi ganapirobebs maT qimiur Tvisebebs? 
– romel Tvisebebs ganapirobebs aldehidebis molekulebSi aldehiduri jgufis 
   arseboba?  
 
wylis gamacxelebeli 
mowyobilobebis, sarecxi 
manqanebis  minaduRisgan 
gasawmendad xSirad limonisa da 
Zmris mJavebs iyeneben. 

– limonisa da Zmris mJavebis romel 
qimiur Tvisebebs efuZneba maTi 
gamoyeneba minaduRisgan gawmendis 
mizniT? 

 
saqmianoba  •  ZmarmJavas qimiuri Tvisebebi. daasruleT reaqciaTa sqemebi (a-d), 

romlebic asaxavs ZmarmJavas qimiur Tvisebebs da daasaxeleT 
warmoqmnili marilebi.  

a. CH3COOH + lakmusis wyalxnari → xsnari iRebs … fers  
b. CH3COOH + Mg  →      ...          +         ... ↑   
g.     CH3COOH + CaCO3      →  ...    +   ...   +    .... ↑   
d.     HCOOH     + NaOH       →  ...   +   ... 

imsjeleT: _ mJavas molekulis romeli atomi monawileobs am reaqciebSi da 
rasTan aris es dakavSirebuli?  

karbonmJavebis bevri qimiuri Tviseba ganpirobebulia maT molekulebSi 
karboqsilis jgufis arsebobiT.  

qimiuri Tvisebebi. mJavuri Tvisebebi. karbonmJavebi susti eleqtro-
litebia. wyalxsnarebSi isini nawilobriv disocirdeba da amitom wiTlad 
Rebavs lurj lakmusis qaRalds: 

   RCOOH  →←   H+    +   RCOO–    
                                                  karboqsilatis anioni  

najeri erTfuZiani karbonmJavebis rigSi yvelaze Zlieria WianWvelmJava. 
Semdeg, mJavas moluri masis zrdasTan erTad, mJavuri Tvisebebi sustdeba.  

karbonmJavebis halogennawarmebis mJavuri Tvisebebi izrdeba halogenis 
eleqtrouaryofiTobis zrdasTan da molekulaSi misi atomebis ricxvis 
zrdasTan erTad:  

 

 S e i s w a v l e  

karbonmJavebis da maTi halogennawarmebis mJavuri Tvisebebi  
ratom aris meTanmJava yvelaze Zlieri najeri erTfuZiani karbonmJavebis rigSi? 
axsna:  meTanmJavas (H–COOH) gamoklebiT, rigis yvela wevrSi karboqsilis jgufi 
dakavSirebulia alkilis radikalTan (R): R–COOH.  

   

 
 CI3COOH    <   CBr3COOH      <  CCl3COOH     <    CF3COOH 

 CH3COOH   <   CH2ClCOOH   <  CHCl2COOH   <   CCl3COOH 
 ZmarmJava           monoqlorZmarmJava     diqlorZmarmJava     triqlorZmarmJava 
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3 alkilis radikals eleqtronodonoruli Tvisebebi aqvs, amitom is R→COOH 
bmis eleqtronul simkvrives ganizidavs naxSirbadis atomis mimarTulebiT. 
amiT, meTanmJavasTan SedarebiT, izrdeba eleqtronuli simkvrive О–Н bmaze 
(sqema a). Sedegad О–Н bma ufro mtkice xdeba da wyalxsnarebSi RCOOH 
molekulidan ionis saxiT wyalbadis mowyveta Zneldeba: 

 

                                                                 O 
                                            (a)  R → C 
                                                                 O–H 

naxSirwyalbadovani radikali (R) amcirebs mJavur Tvisebebs.  
gamoiyene  

izrdeba Tu mcirdeba ZmarmJavas halogennawarmebis mJavuri Tvisebebi ZmarmJa-
vasTan SedarebiT?  

                                                    H 
                                                                    О 
          (b) Cl ← C ← C 
                                      O ← H 

                                                          H     

karbonmJavebi urTierTqmedebs aqtiur metalebTan, tuteebTan, fuZe 
oqsidebTan, susti mJavebis marilebTan da amiakTan: 

                  2RCOOH +  Mg        →    (RCOO)2Mg        +      H2↑ 
                                                              magniumis karboqsilati 
              2CH3COOH +  CaO      →    (CH3COO)2Ca      +     H2O 
                                                              kalciumis acetati 

                   HCOOH  +  NaOH  →     HCOONa      +   HOH 
                                                             natriumis formiati 
                  2RCOOH +  CaCO3  →    (RCOO)2Ca   +  CO2↑  +  H2O 
                                                            kalciumis karboqsilati 
madehidratirebeli nivTierebebis moqmedebisas karbonmJavebi, Wian-

WvelmJavas gamoklebiT, gardaiqmneba Sesabamis anhidridebad:   
                                       O                                                 О 
                        CH3C                                           CH3C   
                                       OH                      
                                      О H             
                        CH3C                                            CH3C 
                                      O                                                  O 

                               ZmarmJava                                    Zmris anhidridi 

eTerifikaciis reaqcia. gogirdmJavas Tanaobisas karbonmJavebi 
reagirebs spirtebTan rTuli eTerebis warmoqmniT. magaliTad: 

                                                     O 
  CH3–C          + H 18O–C2H5      → 42SOH t,        CH3–C–18O–C2H5     +    H2O 
                                                            
  ZmarmJava                 eTilis                               ZmarmJavaeTileTeri,   
                                   spirti                               anu eTilacetati 

 

О 

monoqlorZmarmJava 

О 
      

OH 

+P2O5 

– H2O 
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am tipis reaqciebs eTerifikaciis reaqciebi ewodeba. am reaqciaSi 
wyali warmoiqmneba karbonmJavas –ОН jgufisgan da spirtis Н atomisgan.  

 
wyalbadis  atomebis Canacvleba naxSirwyalbadovan radikalSi  
karbonmJavebSi karboqsilis jgufTan uSualod dakavSirebuli naxSirbadis atomTan 
arsebuli wyalbadis atomebi advilad Caenacvleba qloris an bromis atomebiT: 

                      CH3 –COOH    +   Cl2   
P(wiTeli)
�⎯⎯⎯⎯⎯⎯�    CH2Cl–COOH      +    HCl      

                         ZmarmJava                                               qlorZmarmJava  
                                                                                        (2-qlormeTanmJava) 

 

             CH3 –CH2 –COOH   +  Br2 
P(wiTeli)
�⎯⎯⎯⎯⎯⎯�  CH3–CH–COOH     +   HBr  

              propanmJava                                                                                            

 
iciT Tu ara, rom ...• natriumis benzoati (NaOOC–C6H5), kaliumis propionati 
(KOOCC2H5) da kaliumis sorbati [sorbinmJavas (KOOC–CH=CH–CH=CH–CH3) kaliumis 
marili] konservantebad gamoiyeneba kvebis mrewvelobaSi.  

                           

• WianWvelmJava da ZmarmJava   
saqmianoba  •  WianWvelmJavas molekulis struqturuli Taviseburebani. 

WianWvelmJavasa da ZmarmJavas struqturuli formulebis Sedarebis 
safuZvelze SeavseT cxrili.  

nivTiereba  
   
Seicavs karboqsilis jgufs (+)    
Seicavs aldehidis jgufs (+)   
iJangeba spilenZ(II)-is hidroqsidiT   (+)   
wyalxnarSi Н+ ionebis koncentracia metia (+)    

imsjeleT: _ ZmarmJavasgan gansxvavebiT, ratom amJRavnebs WianWvelmJava aRmdgen 
Tvisebebs da ratom aris ufro Zlieri? 

 
WianWvelmJava ufero, mkveTri sunis mqone siTxea, duRs 101°C-ze. wyals 
ereva nebismieri TanafardobiT. kanze warmoqmnis damwvrobas. 
rigi TvisebebebiT WianWvelmJava gansxvavdeba sxva karbonmJavebisgan: 

1. is yvelaze Zlieri mJavaa homologiur rigSi.  disociaciis xarisxiT 
WianWvelmJava axlosaa orTofosformJavasTan (saSualo siZlieris mJa-
vebTan). 

2. WianWvelmJava da misi marilebi, sxva karbonmJavebisgan gansxvavebiT, 
iJangeba vercxlis (I) oqsidiT da spilenZ(II)-is hidroqsidiT:       

 

HCООH + Ag2O  → ⋅ OHNH t, 23   H–O–C       +  2Ag↓  →  CO2↑ + H2O  + 2Ag↓ 

                                                  
                                                 naxSirmJava 
                      О                                                        О 

          Nа–О–C–H  +  2Cu(ОH)2   →t 
   Nа–О–C–O–H     +  Cu2О↓  + 2H2O  

      natriumis formiati                                 natriumis hidrokarbonati  
                   (saSualo marili)                                   NаHCО3 (mJava marili) 

                 О 
H—C      
                ОH 

                    О 
CH3—C      
                   ОH 

 

2-brompropanmJava 

О 
      

ОH 

Br 
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3 3. WianWvelmJavas daSliT laboratoriaSi iReben naxSirbad(II)-is mono-
oqsids: 

HCOOH    → t,SOH 42  H2O   +  CO↑ 
 

• iciT Tu ara, rom... • bunebaSi WianWvelmJava gvxvdeba WianWvelebis gamonayofSi, 
WinWarSi da naZvis wiwvebSi. WinWriT kanis dasusxva gamowveulia mis wvenSi 
WianWvelmJavas arsebobiT. 

teqnikaSi WianWvelmJavas iReben meTanis katalizuri daJangviT: 

2CH4 + 3O2  → . t, kat 2HCOOH + 2H2O 
mas iReben agreTve naxSirbad(II)-is monooqsidis natriumis hidroq-

sidTan urTierTqmedebis Sedegad miRebul natriumis formiatze ganzave-
buli gogirdmJavas moqmedebiT:                                       

CО + NaОH →t
H – C                        HCООNа  + H2SО4 → HCООH + NаHSО4 

                                                    natriumis formiati            WianWvelmJava  
                                    natriumis formiati 
 

gamoyeneba. WianWvelmJava gamoiyeneba aRmdgenad organuli nivTierebebis 
sinTezisas, agreTve mJaunmJavas misaRebad. garda amisa, is gamoiyeneba 
kvebis mrewvelobaSi _ dakonservebisa da dezinfeqciisTvis, qsovilebisa 
da qaRaldis Rebvisas, medicinaSi, WianWvelas spirtis saxelwodebiT, 
revmatizmis samkurnalod (WianWvelas spirti WianWvelmJavas 1,25%-iani 
wyalxsnaria). misi rTuli eTerebi gamoiyeneba gamxsnelebad da surne-
lovan nivTierebebad. 

ZmarmJava ufero siTxea mkveTri suniT. +16,6°C-ze dabla is garda-
iqmneba yinulis msgavs masad. amitom mas zogjer `yinulovan ZmarmJavas~ 
uwodeben. wyals ereva nebismieri TanafardobiT. mis 3-5%-ian wyalxsnars 
Zmars (`sufris Zmars~) uwodeben, xolo 70-80%-ian xsnars _ `Zmris 
esencias~.  

ZmarmJavas iReben ramdenime xerxiT, magaliTad, Zmris aldehidisa da 
butanis katalizuri daJangviT: 

 

                          2CH3CHO  +   О2(haeri)     → . t, kat   2CH3COOH  
 

2CH3–CH2–CH2–CH3  +  5О2(haeri)      → . P, t, kat  4CH3COOH  +  2H2О 
meore xerxi ekonomikurad ufro xelsayrelia. 

ZmarmJavas iReben eTanolis daJangviTac,  katalizatoris an baqteriebis 
Tanaobisas: 

CH3CH2ОH + О2  →baqteriebi  CH3COOH + H2О 
ZmarmJavas miReba SeiZleba agreTve xis merqnis pirolizis produq-

tebidan da meTanolis urTierTqmedebiT naxSirbad(II)-is monooqsidTan: 

CH3OH + CO   →  .  0,1 katmpa, CH3COOH 

О 
      

ОNa 
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• iciT Tu ara, rom... • zogierTi karbonmJava didi odenobiT warmoiqmneba da 
ixarjeba nivTierebaTa cvlis procesSi; magaliTad, adamianis organizmSi dRe-
Ramis ganmavlobaSi daaxloebiT 400 g ZmarmJava warmoiqmneba. 

gamoyeneba. ZmarmJava gamoiyeneba plastmasebis, saRebavebis (indigo), 
wamlebis (aspirini, fenacetini), acetaturi boWkos, uwvadi kino- da 
fotofirebis, ultraiisferi sxivebis gatarebis unaris mqone minebisa da 
sxv. warmoebaSi.  

ZmarmJavas marilebi gamoiyeneba qsovilebis Rebvisas, 
tyvia(II)-is acetati _ TeTri saRebavis saxiT. spilenZ(II)-is 
acetati da ZmarmJavas zogierTi nawarmi, magaliTad 2,4-
diqlorfenolZmarmJavas natriumis marili (b), gamoi-
yeneba herbicidebad. 

 ZmarmJava gamoiyeneba bostneulis dasakonserveblad, 
misi eTerebi _ sunamoebisa da karamelis warmoebaSi. 

yofaSi is, sufris Zmris (g) saxelwodebiT, saWmlis 
Sesakazmad gamoiyeneba.  

ZmarmJavas gamocnoba SeiZleba damaxasiaTebeli suniT. 
                                                                            
 
 

 
 axseniT, ratom aris karbonmJavebSi О–Н bma ufro polaruli, vidre spirtebSi, 

xolo С=О bma  _ naklebad polaruli, vidre aldehidebSi.  
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• najer erTfuZian karbonmJavebs Soris WianWvelmJava  yvelaze ... mJavaa, vinaidan 

... . 
• monoqlorZmarmJava ... , vidre ZmarmJava, vinaidan ... . 
• ZmarmJavas monohalogennawarmebis mJavuri Tvisebebi mcirdeba rigSi ... → ... → 

... → ... .   
• WianWvelmJava avlens rogorc ... , ise ... Tvisebebs. 
• formiatebze ... da ... moqmedebiT miiReba mJava marilebi. 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– romeli Cvevebi SeiZineT mocemuli Temis aTvisebis Sedegad? 
 III. SeasruleT davalebebi. 

 1. miuTiTeT, Sesabamisad, magniumis acetatisa da kalciumis formiatis 
formulebi: 

1. (CH3CH2COO)2Mg             2. (CH3COO)2Ca               3. (HCOO)2Mg 
4. (HCOO)2Ca                         5. (CH3COO)2Mg    

2. romeli nivTierebebidan miiReba WianWvelmJava da ZmarmJava mrewvelobaSi?   
1. C2H5OH           2. CH4           3. C4H10             4. CH3OH            5. CH3CHO 
                 WianWvelmJava  __             ZmarmJava  __ 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

a 

 (b) 

Cl 

Cl 

O–CH2–COONa 
 

(g) 

sufris Zmari 
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3  3. ganalageT nivTierebebi rigSi mJavuri Tvisebebis klebis mixedviT: 
1. CClH2COOH                 2. CH3COOH                  3. CFH2COOH 
4. CF2HCOOH                   5. CF3COOH              

4. ramdeni kg ZmarmJava SeiZleba miviRoT 67,2 m3 (n.p.) butanis katalizuri 
daJangviT? mJavas gamosavalia 60%. 

 5. miuTiTeT, ra aris swori da ra _ araswori eTanmJavasTvis. pasuxi 
daasabuTeT. 
 

 diax(+) ara(_) 
dehidratacias atareben fosfor(III)-is oqsidis 
Tanaobisas. 

  

Sigamolekuluri dehidrataciisas miiReba 
anhidridi.  

  

eleqtronuli simkvrive O–H bmaze metia, vidre 
meTanmJavaSi  

  

wyalxsnarSi warmoqmnis formiat-anions   
Zmris esencia misi koncentrirebuli wyalxsnaria             

 

6. gansazRvreT X da Y , agreTve Jangva-aRdgenis reaqcia. X da Y Soris romeli 
gamoiyeneba erTfuZiani karbonmJavebis homologiuri rigis pirveli 
warmomadgenlis warmoebaSi? 

 a. HCOOH   → 42SOH t,  Х↑ + H2О        
 b. HCOOH + 2Cu(ОH)2 → Y↑ + 3H2О + Cu2О 

 7. najeri erTfuZiani karbonmJavas 0,05 molis masaa 4,8 g. daadgineT mJavas 
formula. Ar(Na) = 23.   
8. SeadgineT gardaqmnaTa tolobebi.   
meTani → acetileni → acetaldehidi → eTanoli → ZmarmJava → meTilacetati   
 

  
g a k v e Til is  
S e m d e g  

SeadgineT karbonmJavebTan dakavSirebuli cnebebis ruka.    

 
3.1.5. najeri da ujeri umaRlesi karbonmJavebi 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •  
– ratom duRs butanmJava ufro maRal temperaturaze, vidre ganStoebuli 

aRnagobis 2-meTilpropanmJava?  
–  riT gansxvavdeba najeri da ujeri karbonmJavebis qimiuri Tvisebebi? 
 
erT-erTi im nivTierebaTagan, 
romlebic Cvens yovedRiur racions 
Sedgens, cximebia. cximebis Soris, 
rogorc iciT, mzesumziras da 
zeiTunis zeTi _ Txevadi, xolo karaqi 
da Txis qoni myari nivTierebebia. 
 

– riT aixsneba, rom cximebi 
sxvadasxva agregatul 
mdgomareobaSi imyofeba?  

 

b 

g 

d 
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umaRlesi karbonmJavebis molekulaTa SedgenilobaSi, rogorc wesi, 
naxSirbadis 10-dan 20-mde atomia. bevri maTgani, glicerinis rTuli 
eTerebis saxiT, Sedis cximebis SedgenilobaSi. umaRles karbonmJavebs, 
romlebic cximebs warmoqmnis, cximovan mJavebs uwodeben. 

saqmianoba-1  • cximovani mJavebis Sedgeniloba, aRnagoba da fizikuri Tvisebebi 
  SeadareT cximovani mJavebis aRnagoba da agregatuli mdgomareoba. 

 
cximovani mJavebi iyofa najer da ujer mJavebad. ujeri mJavebis 

naxSirbadovan jaWvSi arsebobs minimum erTi ormagi С=С bma.  
cximovani mJavebis Taviseburebani:  
1. cximovani mJavebis araganStoebuli jaWvi Seicavs naxSirbadis 

atomebis luw ricxvs, rogorc wesi,12-dan 20-mde; 
2. bunebaSi ufro gavrcelebulia palmitinis, stearinis da oleinis 

mJavebi (trigliceridebis saxiT); 
3. ujeri cximovani mJavebis naSTebi cximebis SedgenilobaSi upiratesad 

cis-izomerebis formiTaa; 
4. Tu ar CavTvliT ujeri mJavebis С=С bmas, cximovani mJavebis 

molekulebSi ar aris funqciuri jgufebi, garda karboqsilisa; 
5.  ujeri cximovani mJavebis dnobis temperatura ufro dabalia, vidre 

naxSirbadis atomebis iseTive ricxvis Semcveli najeri cximovani mJavebis 
dnobis temperatura. cximovani mJavebis molekulebSi  С=С bmebis ricxvis 
zrdasTan erTad maTi dnobis temperatura mcirdeba. 

najer cximovan mJavebs miekuTvneba palmitinis (C15H31COOH) da 
stearinis (C17H35COOH)  mJavebi, ujers _ oleinis (C17H33COOH), linolis 
(C17H31COOH)  da linolenis (C17H29COOH)  mJavebi. 
 
palmitinis  (heqsadekanis) da stearinis (oqtadekanis)  mJavebi   

 

COOH 
COOH 

     imsjeleT: 
– romeli kanonzomierebani SeamCnieT 

mocemuli cximovani mJavebis 
molekulaTa aRnagobaSi, naxSirbadis 
atomTa da funqciuri jgufebis 
ricxvSi?  

– a da b sqemebze gamosaxuli mJavebisgan 
gansxvavebiT, ratom aris g sqemaze 
gamosaxuli mJava Txevad 
mdgomareobaSi? 

– C17H33COOH Sedgenilobis mJavas 
romeli geometriuli izomeria g 
sqemaze gamosaxuli mJava?  

COOH 
COOH 

b. myari nivTiereba 

g. Txevadi nivTiereba 

COOH 

COOH 

C15H31COOH    
 

(a)   palmitinmJavas molekulis burTulRerovani modeli 
 

a. myari nivTiereba 

92 
   L

AYİ
HƏ



 

 

 

ka
r

bo
nm

Ja
ve

bi
 d

a 
ma

T
i 

na
wa

r
me

bi
  

3 orive mJava Sedis najeri karbonmJavebis damaxasiaTebel reaqciebSi, 
magaliTad: 
                    C15H31COOH   +  KOH      →  C15H31COOK     +  H2O 
                                                                         kaliumis palmititati 

                   2C17H35COOH  +  Na2CO3  →  2C17H35COONa  +  H2O  +  CO2↑ 
                                                                              natriumis stearatati 

palmitinisa da stearinis mJavebis marilebs ewodeba, Sesabamisad, 
palmitatebi da stearatebi. maTi natriumisa da kaliumis marilebi 
sapnebis ZiriTadi komponentebia. 

 palmitinisa da stearinis mJavebis narevi stearinis sanTlebis dasam-
zadeblad gamoiyeneba.  

umaRlesi karbonmJavebi miiReba cximebis 
hidroliziT (gv.108) da parafinebis katalizuri 
daJangviT (gv. 80).   

• ujeri karbonmJavebi    
oleinis mJava ujeri erTfuZiani karbonmJavaa, romlis molekulac 

Seicavs erT C=C bmas.   

 

 
oleinis mJava miekuTvneba ujeri karbonmJavebis homologiur rigs 

zogadi formuliT CnH2n-1COOH (n≥2). vinaidan maTi molekulebi Seicavs 
С=С bmas da karboqsilis jgufs, isini avlens rogorc mJavebis, ise ujeri 
naxSirwyalbadebis Tvisebebs.  

oleinis mJava fuZeebTan warmoqmnis marilebs, xolo spirtebTan _ 
rTul eTerebs. rogorc ujeri naerTi, is Sedis mierTebis reaqciebSi: 

CH3(CH2)7CH=CH(CH2)7COOH + H2  → . t, kat
 CH3(CH2)7CH2–CH2(CH2)7COOH 

             oleinis mJava                                                        stearinis mJava                                     
oleinis mJava C17H33COOH Sedgenilobis mJavas cis-izomeria. am mJavas 

trans-izomers ewodeba elaidinis mJava. Txevadi oleinis mJavasgan 
gansxvavebiT, elaidinis mJava Cveulebriv pirobebSi (20°C) myari nivTi-
ereba da bunebaSi, cximebis SedgenilobaSi ar gvxvdeba. 

  

 

           H   10       9     H                                           H                (CH2)7–CООH 
             18            11–17      C= C  2 – 8   1         C = C 
        CH3–(CH2)7            (CH2)7–CООH         CH3–(CH2)7                H 

 

      cis-izomeri (oleinis mJava)                   trans-izomeri (elaidinis mJava)  
                (Txevadi, tdn. = 16°C)                                      (myari, tdn. = 46°C) 

 

 18          11–17          10         9             2–8           1 

CH3–(CH2)7–CH=CH–(CH2)7–COOH 

(b) oleinmJavas 
molekulis 
burTulRerovani 
modeli 

 

SeniSvna: umaRlesi 
karbonmJavebis 
kalciumisa da magniumis 
marilebi wyalSi uxsnadia.  

C17H33COOH 
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linolisa (C17H31COOH) da linolenis (C17H29COOH) mJavebis molekulebi 
Seicavs, Sesabamisad, erT da or С=С bmas. orive es mJava, oleinis 
mJavasTan erTad, Sedis mcenareuli cximebis (zeTebis) _ zeiTunis, 
mzesumziris, simindisa da nuSis zeTis _ SedgenilobaSi.  

saqmianoba-2  • umaRlesi karbonmJavebis aRnagoba da fizikuri Tvisebebi 
gaiTvaliswineT cximovani mJavebis aRnagoba da ganalageT isini 
dnobis temperaturis zrdis mixedviT. 

a.  stearinis mJava  1.  tdn. =  –11°C  
b.  oleinis mJava   2.  tdn. =  –5°C  
g.  linolis mJava   3.  tdn. =  +16°C  
d.  linolenis mJava  4.  tdn. =  +70°C 

imsjeleT: _ ratom icvleba kanonzomierad cximovani mJavebis dnobis 
temperatura Tqven mier SerCeul rigSi? 

 S e i s w a v l e  

najeri da ujeri karbonmJavebis aRnagoba da dnobis temperatura   
ratom aris a aRnagobis najeri karbonmJavebi oTaxis temperaturaze myari, xolo b 
aRnagobis ujeri karbonmJavebi  _ Txevadi nivTierebebi? 

 
amoxsna:  

najeri karbonmJavebis mezobeli molekulebis naxSirbadovani jaWvebi parale-
lurad da mWidrod aris urTierTganlagebuli (a). aseT molekulebs Soris 
mizidvis Zalebi didia da maT gasadnobad ufro maRali temperaturaa saWiro. 
ujeri cximovani mJavebis cis-izomerebs Soris (b) mizidvis Zalebi moqmedebs 
mxolod jaWvebis mcire segmentebs Soris da, Sedegad, es Zalebi sustia. amitom (b) 
aRnagobis mJavebis gasadnobad saWiroa mcire energia (naklebi temperatura) da 
isini, Cveulebriv pirobebSi, ZiriTadad Txevadia. 

 
gamoiyene 

ratom mcirdeba ujeri cximovani mJavebis dnobis temperatura molekulaSi С=С 
bmebis ricxvis zrdaTan erTad?  

ujeri karbonmJavebis pirveli warmomadgenelia akrilmJava (propenmJava)  
CH2=CH–COOH. misi polimerizaciiT iReben poliakrilmJavas:  

              n CH2 = CH          → . t, kat    (– CH2 – CH– )n 
     

            akrilmJava  COOH                                   COOH  poliakrilmJava  
 

akrilmJavasTan HX tipis polaruli molekulebis (HCl, HBr, HOH da sxv.) 
mierTeba mimdinareobs markovnikovis wesis sawinaaRmdegod, magaliTad:            
 

CH2= CH – COOH  +  H – Br    →   Br – CH2 – CH2 – COOH  
 

(a) myari nivTierebebi 

COOH 
 COOH 

 (b)  siTxeebi 

 COOH 
 

COOH 
 

δ+             δ– 

  
δ+        δ– 
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3 
 

 oleinisa da elaidinis mJavebis molekulaTa sqemebis safuZvelze axseniT erTnairi 
C17H33COOH Sedgenilobis am mJavebis sxvadasxva agregatuli mdgomareobis mizezebi.  

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• stearinmJavas molekula Seicavs ... naxSirbadis atoms da aqvs ... naxSirbadovani 

jaWvi. 
• ... cximovani mJavebi Sedis cximebis SedgenilobaSi, ZiriTadad ... izomerebis saxiT. 
• oleinis mJava amJRavnebs rogorc … , ise … Tvisebebs, radgan… . 
• oleinis mJavas molekula Seicavs sp2 hibridul mdgomareobaSi myof … … atoms. 
• najeri cximovani mJava dneba ... temperaturaze, vidre naxSirbadis imdenive 

atomis Semcveli ... cximovani mJava.  
• oleinis, linolisa da linolenis mJavebis rigSi dnobis temperatura ... .  
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:   
– gakveTilze yvelaze metad romelma informaciam dagainteresaT? 
 III. SeasruleT davalebebi. 

 1. gansazRvreT gamoTqmebi, romlebic miekuTvneba samives palmitinis, 
stearinisa da oleinis mJavebs Soris: 
  1. Txevadi mJavebia           2. najeri umaRlesi karbonmJavebia 

3. erTfuZiani mJavebia   
4. bunebaSi gvxvdeba glicerinis rTuli eTerebis saxiT  

2. gansazRvreT ujeri mJavebi: 
1. linolmJava    2. akrilmJava    3. oleinmJava    4. metakrilmJava 

 3.  ramdeni l haeri daixarjeba 1 moli stearinis mJavas sruli wvisas? haerSi 
Jangbadis moculobiTi wili miiReT 20%-is tolad. 

4. daasruleT sqemebi da miuTiTeT meTilmetakrilatis warmoqmnis reaqciis 
toloba: 

1. CH3COOH  + CH3OH  → 42SOH t,
    2. CH2=CHCOOH + CH3OH  → 42SOH t,

  

3. CH2=C–COOH + CH3OH  → 42SOH t,  
   

 5.  daadgineT Sesabamisoba da axseniT Tqveni pasuxi. 
1. t1(dn.)        2. t2(dn.)           3. t3(dn.)  

linolis mJava __      palmitinis mJava __     oleinis mJava  __ 
6. miuTiTeT, ra aris swori da ra _ araswori cximovani mJavebisTvis. pasuxebi 

daasabuTeT.  
 diax (+)  ara (_) 

molekulebi, Cveulebriv, Seicavs С  atomebis kent ricxvs    
molekulebs aqvs araganStoebuli naxSirbadovani jaWvi    
Seicavs mxolod erT funqciur jgufs   
bunebaSi gvxvdeba ZiriTadad gliceridebis saxiT   
oleinmJava C17H33COOH mJavas trans-izomeria    

 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

a 

b 

g 

CH3 

 t2(dn.) < t1(dn.) < t3(dn.) 
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 7. romeli mJavebis narevi warmoiqmneba linolenis mJavas hidrirebisas? 
SeadgineT am mJavebis miRebis reaqciaTa tolobebi. 

8. romeli  gamoTqmebi miekuTvneba C15H31COOH da C17H33COOH mJavebs?                            
1. pentadekanmJava  2. heqsadekanmJava 3. oqtadecenmJava  4. heptadecenmJava          

a. palmitatebi    b. stearatebi     g. oleatebi 
C15H31COOH ____                                      C17H33COOH _____ 

 
  
g a k v e Til is  
S e m d e g   

SeadgineT metakrilis mJavas qimiuri Tvisebebis amsaxveli reaq-
ciebis tolobebi da daasaxeleT warmoqmnili axali organuli 
nivTierebebi. reaqciaTa tolobebi da metakrilis mJavas gamoye-
nebis sferoebi warmoadgineT bukletis saxiT. 

 

 

3.2. orfuZiani karbonmJavebi   
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    

– ratom aris WianWvelmJava ufro Zlieri mJava, vidre misi homologebi? 
– rogori Tvisebebi aqvs karboqsilis jgufs: eleqtronodonoruli Tu eleq-
tronoaqceptoruli?  

 
karboqsilis ori jgufisgan Semdgari organuli 
nivTiereba gamoiyeneba metalis nakeTobebis _ 
Jangisgan, qsovilebisa da santeqnikuri mowyo-
bilobebis Jangis laqebisgan gasawmendad. 

– romel organul 
nivTierebaze da mis 
romel Tvisebazea 
laparaki teqstSi?   

 
saqmianob a  •  WianWvelmJava da mJaunmJava. SeadgineT WianWvelmJavas da 
mJaunmJavas struqturuli formulebi, SeadareT maTi mJavuri Tvisebebi. maTi 
molekulebis aRnagobis safuZvelze axseniT dasaxelebul mJavaTa mJavuri 
Tvisebebis cvlileba. SeadgineT wyalxsnarSi mJaunmJavas disociaciis toloba. 
imsjeleT: _ ratom aris adipinis mJava [HOOC–(CH2)4–COOH] ufro susti, vidre 

mJaunmJava (HOOC–COOH)?   

orfuZiani karbonmJavebis molekulebi Seicavs karboqsilis or jgufs. 
naxSirwyalbadovani radikalis bunebisgan damokidebulebiT, asxvaveben 
najer, ujer da aromatul karbonmJavebs. 

       
alkandikarbonmJavebs miekuTvneba malonis (HOOC–CH2–COOH), qarvisa 

[HOOC–(CH2)2–COOH]  da adipinis [HOOC–(CH2)4–COOH]  mJavebi.  
  orfuZiani najeri karbonmJavebidan saSualo skolaSi gaecnobiT 

mJaunmJavasa da adipinmJavas, xolo aromatulebidan _ terefTalis 
mJavas. 

d 

COOH  HOOC 
terefTalis mJava maleinmJava 

HOOC–CH=CH–COOH 
ujeri aromatuli 

mJaunmJava 
HOOC–COOH 

najeri 
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3 
natriumis formiati    natriumis oqsalati                   mJaunmJava 

miReba. qvemoT mocemulia mJaunmJavas, adipinmJavasa da terefTalis 
mJavas miRebis reaqciaTa sqemebi: 

 2HCООNa  →
2H

t    
−  NаООC–CООNа  

42

42
SОNа

SОH
−

 →+
 HООC–CООH 

                             

C6H12    →5[О[   HООC – (CH2)4 – CООH   +   H2О 
                   cikloheqsani                    adipinmJava 

              CH3 –C6H4–CH3    +  3О2  → . t, kat  HООC–C6H4–CООH   +  2H2О 
                    para-qsiloli                             terefTalis mJava 

fizikuri Tvisebebi. orfuZiani karbonmJavebi TeTri feris kristaluri 
nivTierebebia. alkandikarbonmJavebis pirveli warmomadgenlebi kargad 
ixsneba wyalSi, spirtsa da eTerSi. 

 
qimiuri Tvisebebi. orfuZiani karbonmJavebi, iseve rogorc erTfuZiani, 

Sedis reaqciebSi metalebTan, tuteebTan, spirtebTan. reaqciaSi monawile 
karboqsilis jgufebis ricxvis mixedviT, warmoiqmneba saSualo an mJava 
marilebi, sruli an arasruli rTuli eTerebi, magaliTad: 

    2HООC–CООH   +  2Nа        →   2HООC–CООNа               +       H2↑         
         mJaunmJava                                 natriumis oqsalati  
                                                 (sruli marili)  

      HООC–CООH   +  2NаОH  →  NаООC–CООNа          +      2H2О    
        mJaunmJava                             natriumis hidrooqsalati  
                                                 (mJava marili)  

 

gacxelebisas orfuZiani karbonmJavebi ganicdis dekarboqsilirebas 
(gamoyofs CO2-s). am procesisas mJaunmJava gardaiqmneba WianWvelmJavad. 
gogirdmJavasTan erTad  gacxelebisas mJaunmJava iSleba sami oqsidis 
warmoqmniT:  

                       HOOC–COOH     → t200о
HCOOH   +  CO2↑ 

                       HOOC–COOH  → t ,SОH 42  CO2↑  +  CO↑  +  H2O 

                       HOOC–CH2–COOH →  t  CH3–COOH  +  CO2↑ 
                          malonJava 

 
orfuZiani karbonmJavebi Sesabamis erTfuZian karbonmJavebze Zlieria. 

mJaunmJava yvela karbonmJavaze Zlieri mJavaa. 
gamoyeneba. mJaunmJava gamoiyeneba qsovilebis gasaTeTreblad, meta-

lebis Jangisgan gasawmendad, minaduRis mosacileblad da a.S. adipinmJavas 
iyeneben sinTezuri boWkos _ nailonis warmoebaSi, xolo terefTalis 
mJavas _ boWko lavsanis misaRebad. 

mJauna 

 
bostneuli 
mdidaria 
mJaunmJavaTi. 

revandi   

ispanaxi 
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• iciT Tu ara, rom… • mJaunmJava xels uwyobs organizmSi sisxlis warmoqmnis 
process, nivTierebaTa cvlas da saWmlis momnelebeli sistemis dezinfeqcias.  
 

 
 SeadareT: 

 
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• mJaunmJava meTanmJavaze Zlieria, radgan karboqsilis jgufi ... . 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas: 
– maswavleblis mier gamoyenebuli romeli meTodi aRmoCnda TqvenTvis ufro 

efeqturi? 
 III. SeasruleT davalebebi. 

 1. romeli mJavebi warmoqmnis saSualo da mJava marilebs?      
1. oleinmJava  2. adipinmJava   3. gogirdovani mJava   4. terefTalis mJava 

2. daadgineT Sesabamisoba: 
 a. aromatuli mJava   1. adipinmJava 
 b. ujeri mJava   2. terefTalis mJava 

 g. najeri mJava   3. maleinmJava  

 3. airadi nivTierebebis ra moculoba (n.p.) warmoiqmneba 0,5 moli mJaunmJavas 
daSlisas gogirdmJavas Tanaobisas? 
4. ganalageT nivTierebebi mJavuri Tvisebebis zrdis mixedviT da daasabuTeT 
es rigi. 
 1. fenoli    2. meTanmJava 

 3. ZmarmJava  4. mJaunmJava 

 5.  ganalageT mJavebi sp2 hibridizaciaSi myofi naxSirbadis atomebis ricxvis 
klebis mixedviT  

1. mJaunmJava  2. maleinmJava   3. terefTalis mJava 
6. SeadgineT mJavebis struqturuli formulebi. 

a. mJaunmJava   b. terefTalis mJava  g. adipinmJava 

 7.  SeadgineT a, b da g punqtebSi mocemuli marilebis grafikuli formulebi.  
a. liTiumis acetati b. kalciumis oqsalati g. kaliumis hidrooqsalati 
8.  ramdeni g mJaunmJava SeiZleba miviRoT 80 g natriumis hidroqsidisa da 60 g 
naxSirbadis monooqsidisgan? Mr(NaOH) = 40,  Mr(CO) =28.   

 

  
g a k v e Til is  
S e m d e g  

SeadgineT klasteri karbonmJavebis qimiuri Tvisebebis amsaxveli 
reaqciebis tolobebisgan. 
 

 

 
 ganamtkiceT Seswavlili masala 

mJavebi 

orfuZiani araorganuli  orfuZiani organuli  
 

 
 refleqsia da Sefaseba  

a 

b 

g 

d 
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3.3. rTuli eTerebi 
3.3.1. nomenklatura da izomeria 

•  g a i x s e n e T  S e s w a v l i l i  m a s a l a  •    
– ras uwodeben karbonmJavebis spirtebTan urTierTqmedebis reaqciebs? 
 
rTuli eTerebi 
farTod gamoiyeneba 
xilis wvenebisa da 
karamelis 
produqtebis 
warmoebaSi. 
 

– rTuli eTerebis romeli TvisebebiT 
aris ganpirobebuli maTi gamoyeneba 
zemoT miTiTebul sferoebSi? 

 

 
saqmianoba  •  rTuli eTerebis nomen-

klatura da izomeria. karbon-
mJavebis marilebisa da rTuli 
eTerebis saxelwodebebis saerTo 
niSnebis gaTvaliswinebiT, da-
asaxeleT xuTive rTuli eTeri.  

SeadareT a, b da g rTuli eTerebis elementuri Sedgeniloba da 
daadgineT maTi zogadi Taviseburebani.  

 
imsjeleT: ratom aris alkilis radikalis Semcveli rTuli eTerebi 

karbonmJavebis klasTaSorisi izomerebi?  

 rTuli eTerebi organuli nivTierebebia, romlebic warmoiqmneba 
karbonmJavebis spirtebTan urTierTqmedebis Sedegad: 

 

                                                                       

       R1—C            +  HO—R2                           R1—C—OR2   +  H2О  
                                                                 
         mJava                  spirti                                 rTuli eTeri  

rTuli eTeris warmoqmnis reaqcias eTerifikaciis reaqcia ewodeba.  
najeri karbonmJavebisgan da najeri erTatomiani spirtebisgan 
warmoqmnili rTuli eTerebis zogadi formulaa CnH2nO2. maT gamosaxaven 
qvemoT mocemulis analogiurad (WianWvelmJavas rTuli eTerebSi R1  = H):  

 
aq R1 da R2 radikalebi SeiZleba iyos erTnairi an gansxvavebuli.  
eTerifikaciis reaqciaSi Sedis agreTve araorganuli JangbadSemcveli mJavebi:  

             C2H5 ОH                       HО                   C2H5О 
                          +                        SО2    →                             SО2           +    2H2О 

             C2H5 ОH            HО    C2H5О 
          eTilis spirti        gogirdmaJava       dieTilsulfati (rTuli eTeri) 

 
 

(a) 
C2H5CO–O–C2H5 ? 

 

(b) 
CH3CO–O–C3H7  ? 

 

(g) 
HCO–O–C4H9   ? 

 

             O 
 R1—C—O—R2 

О О 
      

ОH 

HCOOK  
kaliumis 
formiati 

HCOOCH3  ? 

CH3COONa 
natriumis 

acetati 
CH3COOC2H5  ? 
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nomenklatura. rTuli eTeris dasaxelebisas eTeris warmomqmneli 
spirtis radikalis saxelwodebas umateben: erT SemTxvevaSi mJavas 
laTinuri saxelwodebis fuZes daboloebiT  `ati~; meore SemTxvevaSi  
_ mJavas saxelwodebas saerTaSoriso nomenklaturiT da daboloebiT 
`oati~. magaliTad: 

 

                                                                                                                                               
                   H– C                            CH3 – C              

                          O – CH3                                                                      О – C2H5                                        
     meTilformiati an meTilmeTanoati   eTilacetati an eTileTanoati                                                    

(5) (b)          
racionaluri nomenklaturiT, Sesabamisi mJavasa da spirtis saxel-

wodebebs umateben sityva `eTers~. magaliTad, HCOO–CH3 WianWvel-
mJavameTileTeri, CH3COO–C2H5  ZmarmJavaeTileTeri.  

 
 S e i s w a v l e  

rTuli eTerebis struqturuli formulebi da izomeria   
 sami xerxiT daasaxeleT rTuli eTerebi:  

                                                                                                
 

           a. CH3 – CH2 – C                                      b. CH3 – C 
                                          О – C2H5                                         О – CH2–C2H5 

amoxsna: 

gamovyoT spirtis radikalebi (–C2H5, – CH2–C2H5) da davasaxeloT eTerebi 
sami xerxiT:  
                            a.                                                                                         b. 

1. eTilpropionati    propilacetati 
2. eTilpropanoati    propileTanoati 
3. propionmJavaeTileTeri    ZmarmJavapropileTeri 

 

gamoiyene  
SeadgineT izopropilformiatisa da erbomJavaeTileTeris struqturuli formu-
lebi.  

 
izomeria. rTul eTerebsa da erTfuZian najer mJavebs aqvT erTi da igive 
zogadi formula CnH2nO2. amitom isini warmoqmnis klasTaSoris izomerebs, 
magaliTad, meTilformiati da ZmarmJava erTmaneTis izomerebia: 
                                                                                                                                
                       H– C          C2H4O2                    CH3 – C                

                              О – CH3                                                                                            ОH                                        
                  meTilformiati                                          ZmarmJava         

klass SigniTa izomeria ganpirobebulia ramdenime mizeziT:  
a) naxSirbadovan jaWvSi –COO– jgufis mdebareobiT:       
                                                                                                         
              CH3 – C                       da                  H – C 
                                O–CH3                                                    O–CH2 –CH3 
                         meTilacetati                                                     eTilformiati 
 

О 
      

 

 

О 
      

 

 

О 
      
 

О 
      
 

О 
      

 

 

О 
      

 

 

О 
      

 

 

О 
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3 b) mJavasa da spirtis naSTebis radikalebis aRnagobiT. magaliTad, qvemoT 
mocemuli eTerebis izomeria ganpirobebulia spirtis naSTis radikalis 
aRanagobiT:             
                                                                                                     
             CH3 – C                                       da                CH3 – C               
                               O–CH2CH2CH3                                               O–CH–CH3 
 
                  propilacetati                                         izopropilacetati CH3          

rTuli eTerebi Sedis yvavilebis, kenkris,  xilis SedgenilobaSi. 
mcenareebisa da xilis specifikuri suni ganpirobebulia swored maT 
SedgenilobaSi rTuli eTerebis arsebobiT (a, b, g):  

 
umaRlesi rigis karbonmJavebisa da umaRlesi rigis erTatomiani 

spirtebis rTuli eTerebi cvilisebri nivTierebebia. 

 
 

 
 SeadgineT rTul eTerebTan dakavSirebuli cnebebis ruka.  
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• propilformiatis klass SigniTa izomerebis ricxvi tolia ... . 
• eTilformiatis klasTaSoris izomers ewodeba ... . 
• eTerifikaciis reaqcia eqvemdebareba ... wess, radgan es reaqcia aris ... reaqcia. 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:   
– ra sirTuleebs gadaawydiT `saqmianobis~ davalebis Sesrulebisas? 

O 

O 

CH3 
H3C 

O 

O 
CH3 

H3C 
CH3 

O 

O 

(b) amilacetati 
banani 

 

(a) izobutilformiati   
marwyvi 

 

(g) meTilfenilacetati 
Tafli 

 

• iciT Tu ara, rom… •  mcenareuli da cxoveluri cvilebi. didi fardobiTi 
molekuluri masis gamo mcenareuli da cxoveluri cvilebi Cveulebriv pirobebSi 
myari nivTierebebia. magaliTad, futkris cvilis ZiriTadi komponentia rTuli 
eTeri 1-triakontilpalmitati: 
 
 

CH3(CH2)13CH2–C––OCH2(CH2)28CH3 
                                                                             1-triakontilpalmitati 

_ cvilebs mcenareebsa da cxovelebSi aqvT damcveli funqcia.  
_ mravali cvili gamoiyeneba, rogorc kosmetikuri saSualeba, sanTeli da malamo. 
– mcenareuli da cxoveluri warmoSobis cvilebisgan gansxvavebiT, parafinuli 

cvilebi Sedgeba maRalmolekuluri alkanebisgan. 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

О 
      

 

 

 
      

 

 

О 
      

spirtis, 1-triakontanolis naSTi            palmitinmJavas naSTi O 
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 III. SeasruleT davalebebi. 

 1. gansazRvreT, romeli formulebi miekuTvneba rTul eTerebs. 
   1. R1–COO–R2  2. R–COO–H   3. H–COO–R   4. R1–COO–R1   5. R1–CO–R2 

2. romeli rTuli eTeria sworad dasaxelebuli? 
1. CH3COOC2H5 – meTilpropionati      2. CH3COOCH(CH3)2 – propilacetati 
3. CH3COOCH3 – ZmarmJavameTileTeri    
4. CH3COOC2H5 – eTilacetati            

 

 3. eTerifikaciis reaqciiT, romelic 70% gamosavliT mimdinareobs, miiRes 30,8 
g eTilacetati. ramdeni g ZmarmJava Sevida reaqciaSi?   Mr(CH3COOH) = 60, 
Mr(CH3COOC2H5) = 88. 
4. gaiTvaliswineT koeficientebi mocemul sqemebSi, SeadgineT reaqciaTa 
tolobebi da  daasaxeleT warmoqmnili rTuli eTerebi. 

1. CH3CH2OH + H2SO4 →  t
                 2. CH3OH  +  CH3COOH  → 42SOH t,

 

3. CH3CH2OH  +  HCl  → 42SOH t,
          4. HOCH2CH2OH + HNO3  → 42SOH t,

 

 5. miuTiTeT, ra aris swori da ra _ araswori  rTuli eTerebisTvis. pasuxi 
daasabuTeT.  

 diax 
(+) 

ara 
(_) 

   

  

propanmJava eTilacetatis klasTaSorisi izomeria    
HCOOC3H7 da CH3COOC2H5 eTerebi erTmaneTis izomerebia       
propilformiati da eTilpropionati erTmaneTis izomerebia    

 

6. daasruleT sqema da upasuxeT, ra unda Sesruldes qvemoT CamoTvlilTagan 
wonasworobis marjvniv gadasanacvleblad?  

C3H7OOH + C2H5OH →←          ...         +       H2O    
1. warmoqmnili wyali SevboWoT gogirdmJavaTi 
2. eTeri gamovitanoT sistemidan 
3. sistemas davumatoT wyali  

 7. SeadgineT molekulaSi naxSirbadatomebis umciresi ricxvis Semcveli 
rTuli eTeris warmoqmnis reaqciis toloba. 
8. SeadgineT gardaqmnaTa tolobebi da saboloo produqtis struqturuli 
formula. 

C2H4 → X → CH3COOH → CH3COOCH3 
 

 
g a k v e Til is  
S e m d e g   

dawereT ese Temaze: `rTuli eTerebis gamoyeneba mrewvelobaSi~  

 

 

  

a 

b 

g 

О 
O 
  

C jgufi rTuli eTerebis funqciuri jgufia 

d 
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3.3.2. miReba da Tvisebebi  

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– CamoTvaleT martivi da rTuli eTerebis saerTo da ganmasxvavebeli Tvisebebi.  
– ra pirobebSi ganicdis hidrolizs rTuli eTerebi? 
 
rTuli eTerebi, rogorc saneleblebi, gvevlineba yvelaze 
mravalricxovan sakveb danamatebad. dReisaTvis cnobilia 
1000-ze meti rogorc bunebrivi,  ise sinTezuri aseTi 
sanelebeli. maTi ZiriTadi nawilia sasiamovno sunis mqone 
mcenareebidan miRebuli koncentratebi da eqstraqtebi. 

– rogor 
SeiZleba 
rTuli 
eTerebis 
miReba? 

 
saqmianob a  • eTerifikaciis reaqcia. daasruleT reaqciis sqema da daasaxeleT 
rTuli eTeri. daadgineT, romeli faqtori uwyobs xels reaqciis mimdinareobas. 
cxrilSi miuTiTeT, rogor unda SevcvaloT reagentebisa da reaqciis 
produqtebis raodenoba, rom wonasworobam gadainacvlos marjvniv.        

 
t, H2SO4�⎯⎯⎯⎯�
             �⃖������������

       ...     +             

mJava  
spirti  
wyali  
rTuli eTeri  

imsjeleT: _ ratom aris eTerifikaciis reaqcia Seqcevadi? 

bunebriv rTul eTerebs gamoyofen mcenareebisgan, organuli gamxsne-
lebiT eqstraqciis gziT; Tumca maT umravlesobas iReben eTerifikaciis 
reaqciiT: 

CH3CООH    + H –18О–C2H5                     CH3CО–18О–C2H5  +  H2О 
                                                                                          rTuli eTeri 
eTerifikaciis reaqciis zogierTi Taviseburebaa: 

1) reaqciaSi wyali warmoiqmneba karbonmJavas –ОН jgufisa da spirtis 
wyalbadis atomisgan. 2) eTerifikaciis reaqcia Seqcevadi reaqciaa.  
3) reaqcias atareben koncentrirebuli gogirdmJavas Tanaobisas.  

wonasworobis eTeris warmoqmnis mxares gadasanacvleblad, le-
Satelies principis Tanaxmad, unda Sesruldes Semdegi: 

a) reaqciisTvis unda aviRoT Warbi spirti an mJava; 
b) sareaqcio ares distilaciis gziT unda movaciloT eTeri, an 
warmoqmnili wyali SevboWoT wyalwamrTmevi nivTierebebiT. 
rTul eTerebs iReben agreTve spirtebis urTierTqmedebiT mJavaTa 

anhidridebTan (a) da rTul eTerebTan (b): 

               a.     (CH3CO)2O  +  C2H5OH     →   CH3COOC2H5     +   CH3COOH 
                          ZmarmJavas anhidridi  spirti         rTuli eTeri             mJava 

               b.     R1COOR     +    R2–OH    →  t   R1COOR2         +   ROH 
                  rTuli eTeri   spirti        rTuli eTeri   spirti  

ukanasknel (b) reaqcias rTuli eTerebis pereeTerifikaciis reaqcia 
ewodeba. 

H2О CH3COOH   +    HOC3H7    
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fizikuri Tvisebebi. najeri erTfuZiani karbonmJavebis dabalmole-
kuluri rTuli eTerebi wyalSi xsnadi aqroladi nivTierebebia. isini 
wyalze msubuqia. molekulaSi –ОН jgufis ararsebobis gamo rTuli 
eTerebis molekulebs Soris wyalbaduri bmebi ar warmoiqmneba. rTuli 
eTerebi duRs ufro dabal temperaturaze, vidre maTi izomeruli 
karbonmJavebi. 

bevr rTul eTers aqvs xilis suni. 
qimiuri Tvisebebi. rTuli eTerebis qimiuri Tvisebebi ganpirobebulia 

maT molekulebSi rTuleTeruli bmis (R1CO–OR2) gawyvetis siadviliT; 
magaliTad, rTul eTerze wylis moqmedebiT mimdinareobs misi hidrolizi 
da warmoiqmneba Sesabamisi mJava da spirti:   
                    O 

          CH3 – C – O – C2H5   +   HOH  H + →    CH3COOH      +    C2H5OH 
                 eTilacetati                                  ZmarmJava      eTilis spirti 

hidrolizis tute areSi Catarebisas reaqcia Seuqcevadi xdeba da 
mTavrdeba spirtisa da karbonmJavas marilis warmoqmniT: 

          CH3CО–ОC2H5  OHHC
OH

52

2

−  →+    

  CH3CООH   →NaOH
  CH3CООNа    

                                                                                    natriumis acetati (marili) 
 anu 

CH3CО–ОC2H5  +  NаОH →  CH3CООNа  +  C2H5ОH 

hidrolizi rTuli eTerebis umniSvnelovanesi unaria. martivi eTerebi 
hidrolizs ar ganicdis. 

 gamoyeneba.   rTuli eTerebi gamoiyeneba gamxsnelebad. 

sxva surnelovan nivTierebebTan erTad, 
rTuli eTerebi, xilis esenciebis saxiT, 
gamoiyeneba xilis wvenebis, gamagrilebeli 
sasmelebis, sakonditro nawarmis warmoebaSi, 
agreTve surnelovan nivTierebebad _ parfiu-
meriaSi. 

ujeri rTuli eTerebi _ meTilakrilati  
СН2=СН–СООСН3 da meTilmetakrilati  

СН2=С–СООСН3 _ gamoiyeneba plastmasebis warmoebaSi.  
 
magaliTad, polimeTilakrilati gamoiyeneba xelovnuri tyavisa da 

weboebis warmoebaSi, xolo polimeTilmetakrilati _ organuli minis _ 
pleqsiglazis (a), kbilis proTezebis, saaTis minebis warmoebaSi.               

                    

 
 propilformiatis magaliTze daadgineT kavSiri rTuli eTeris hidrolizisa da 
eTerifikaciis reaqciebis Soris. axseniT, ratom aris am eTeris hidrolizi mJava 
areSi Seqcevadi, xolo tute areSi _ Seuqcevadi. propilformiatis magaliTze 
miuTiTeT rTuleTeruli bma. 

 
 ganamtkiceT Seswavlili masala 

CH3 

(a) organuli mina 
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 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• mJava areSi rTuli eTerebis hidrolizi ...  ar mimdinareobs. 
• tute areSi rTuli eTerebis hidrolizi ... reaqciaa, radgan ... erTmaneTTan ar 

urTierTqmedebs. 
• eTilacetati ufro aqroladia, vidre ZmarmJava, radgan ... . 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:   
– gaamarTla Tu ara gakveTilma Tqveni molodini? 

 III. SeasruleT davalebebi: 

 1. gansazRvreT gamonaTqvamebi, romlebic marTebulia meTilformiatisTvis: 
1. aqroladi siTxea  2. aqvs sasiamovno suni   3. Seicavs –ОН jgufs   
4. wyalSi xsnadia 5. ganicdis hidrolizs       

2. miuTiTeT rTuli eTerebis gamoyenebis sferoebi: 
1. gamagrilebeli sasmelebis warmoeba  2. gamxsneli  
3. surnelovani nivTierebebis warmoeba  4. plastmasebis warmoeba    
 

 3.  daasaxeleT rTuli eTeri:   

            CaC2 →+HOH
 X  → )(HgSOOH 4  + 2

  
Y  →+ ] [О

 Z →L+
 

 
     
4. 17, 6 g rTuli eTeris hidrolizisas miiRes najeri erTfuZiani mJava da 12 g 
propilis spirti. gansazRvreT mJava. 
 
 

 5.  miuTiTeT, ra aris swori da ra _ araswori  rTuli eTerebisTvis. pasuxi 
daasabuTeT. 

 diax 
(+) 

ara  
(_) 

mJava areSi rTuli eTeris hidroliziT SeiZleba sapnis miReba    
meTilformiatis duRilis temperatura metia, vidre meTanolisa   
meTilformiatis duRilis temperatura metia, vidre 
meTanmJavasi 

  

umaRlesi karbonmJavebis rTuli eTerebi wyalSi ixsneba   
meTilformiatis molekulebs Soris wyalbaduri bma ar 
warmoiqmneba 

  
 

  6. gansazRvreT, Sesabamisad, X , Y da  Z nivTierebebi.   

CH3COOC2H5  →  + )(    NaOH .xsn
  X    

Z-
 → t +Y,

  
CH4 

1. C2H5ONa           2. Na2CO3           3. CH3COONa           4. CO2           5. NaOH 
 7.  daaxasiaTeT rTuli eTerebis fizikuri da qimiuri Tvisebebebi. SeadgineT 

Sesabamisi reaqciebis tolobebi. 
8. SeadgineT gardaqmnaTa tolobebi: 

C2H6 → C2H5Cl → C2H5OH → CH3COOH → CH3COOC5H11 → C5H11OH 

  
g a k v e Til is  
S e m d e g   

moamzadeT referati Temaze: `rTuli eTerebi da Cveni kveba~. 

 
 refleqsia da Sefaseba  

a 

b 

g 

d 

rTuli 
eTeri   

 L 
+H2 
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3.4. cximebi  
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– romeli nivTierebebi warmoiqmneba glicerinisa da umaRlesi karbonmJavebis 
urTierTqmedebis Sedegad? 
 
 warmoSobis, 
agregatuli 
mdgomareobisa da 
Sedgenilobis  
miuxedavad, cximis 
umniSvnelovanesi 
funqcia adamianis 
organizmSi aris 
organizmis energiiT 
momarageba. 
 
 
 

– romeli ori 
qimiuri 
gardaqmnis 
Sedegad 
asrulebs 
cximebi 
organizmSi 
miTiTebul 
funqcias?  

                                      
cximebi warmoadgens glicerinisa da, upiratesad, umaRlesi erTfuZiani 
karbonmJavebis rTul eTerebs. maTi zogadi saxelwodebaa trigliceridebi. 

 

 

saqmianob a  • cximebis Sedgeniloba, 
agregatuli mdgomareoba da 
warmoSoba. sqemis mixedviT 
gansazRvreT urTierTkavSiri  
cximebis warmoSobas, agregatul 
mdgomareobasa da cximSi mJavas 
naSTis aRnagobas Soris. 
imsjeleT:  
– romeli feriTaa gamosaxuli 
cxvris qonisa da zeiTunis zeTis 
jgufis cximebis SemaerTebeli 
xazebi? pasuxi daasabuTeT. 

 
cximebs warmoqmnis ZiriTadad palmitinis, stearinisa da oleinis 

mJavebi. stearinmJavas trigliceridi sinTezuri gziT pirvelad 
glicerinisa da stearinmJavas urTierTqmedebiT miiRes (1854 w., berTlo):      

 
   CH2 – ОH      HО – CО – C17H35                   CH2–О–CО–C17H35 

   CH  – ОH  +  HО – CО – C17H35  H + →     CH –О–CО–C17H35    +   3H2О 

   CH2 – ОH      HО – CО – C17H35                   CH2–О–CО–C17H35 
      glicerini          stearinmJava                           stearinmJavas trigliceridi  
                                                                                               (tristearati) (cximi) 

Txevadi 
cximi 

Seicavs 
najeri 

karbonmJavas 
naSTs  
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klasifikacia da aRnagoba. cximebs yofen warmoSobis mixedviT _ 
mcenareulad da cxovelurad, agregatuli mdgomareobis mixedviT _ 
myarad da Txevadad, Sedgenilobis mixedviT _ ZiriTadad, umaRlesi 
karbonmJavebis ujeri da najeri naSTis Semcvelad. 

myar cximebs warmoqmnis upiratesad najeri _  palmitinis (C15H31COOH) 
da stearinis (C17H35COOH) _  mJavebi. Txevad cximebs (zeTebs) warmoqmnis 
ujeri _ oleinis (C17H33COOH), linolisa (C17H31COOH)  da linolenis 
(C17H29COOH) _ mJavebi.  

Cveulebriv, trigliceridebis SedgenilobaSi Sedis ara erTi, aramed 
sxvadasxva mJavas naSTebi. aseT cximebs Sereuli cximebi ewodeba: 

CH2 – О – CО – C15H31 

CH  – О – CО – C17H35  (Sereuli cximi) 

CH 2 – О – CО – C17H33 
 

• iciT Tu ara, rom… • linolisa  da linolenis mJavebi (Seucvleli mJavebi) ar 
sinTezirdeba organizmSi, amitom isini organizmSi xvdeba mxolod sakvebis 
saSualebiT.          

• zogjer cximebis SedgenilobaSi Sedis dabalmolekuluri karbonmJavebic; 
magaliTad, karaqi Seicavs erbomJavas (C3H7COOH) rTul eTers.  

 
fizikuri Tvisebebi. cximebi wyalze msubuqia da wyalSi ar ixsneba. isini 
kargad ixsneba organul gamxsnelebSi, magaliTad benzolSi, heqsanSi da 
sxv. bunebrivi myari cximebi sxvadasxva trigliceridebis narevebia, 
amitom isini lRveba ara gansazRvrul temperaturaze, aramed 
temperaturis garkveul SualedSi.  

rogorc wesi, cxoveluri cximebi (karaqi, Txis qoni, cxvris qoni da 
sxv.) myaria, xolo mcenareuli cximebi, anu zeTebi (magaliTad, 
mzesumziras, zeiTunis, simindis zeTebi) _ Txevadi. Tumca cnobilia 
cxoveluri warmoSobis Txevadi cximebi (Tevzis qoni) da mcenareuli 
warmoSobis myari cximebi (palmis zeTi). 

 
 

• iciT Tu ara, rom… • sufTa cximebi ufero, usuno, ugemo nivTierebebia. 
cximebis feri, suni da gemo ganpirobebulia maTSi gaxsnili sxva nivTierebebiT; 
magaliTad, margarinis yviTel fers ganapirobebs karotini, romelsac margarins 
damzadebis procesSi umateben. 

qimiuri Tvisebebi. cximebi ganicdis hidrolizs. hidrolizis Sedegad 
warmoiqmneba glicerini da karbonmJavebi: 

• sinTezurad miiRo organul nivTierebaTa 
didi ricxvi (eTilis spirti, WianWvel-
mJava, cximebi da sxv.).  

m. berTlo 
(1827-1907) 
frangi 
qimikosi 
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         CH 2 – О – CО – R  HО H     CH 2 – ОH 

         CH  – О – CО – R + HО H     CH  – ОH   +   3RCООH 

         CH 2 – О – CО – R  HО H     CH 2 – ОH 
 
cximebi, romlebsac sakvebis saxiT viRebT, saWmlis momnelebel 

organoebSi ganicdis hidrolizs ferment lipazas zemoqmedebiT. 
hidrolizis produqtebisgan _ glicerinisa da karbonmJavebisgan _ sxva 
fermentebis moqmedebiT warmoiqmneba am organizmisTvis damaxasiaTebeli 
axali cximebi. 

cximebis hidrolizi Seqcevadi procesia. hidrolizis sodis an tutis 
TanaobiT Catarebisas procesi Seuqcevadi xdeba: 

 
  CH 2 – ОCО – C17H35            CH 2 – ОH 

  CH  – ОCО – C17H35 +  3NаОH      →  t    CH  – ОH    +   3C17H35CООNа 

  CH 2 – ОCО – C17H35            CH 2 – ОH             myari saponi             
 
vinaidan adre sapons am meTodiT iRebdnen, tute areSi cximis 

hidrolizs cximis gasapvna ewodeba. 
Txevadi cximebis SedgenilobaSi arsebuli С=С bmebis hidrirebisas 

zeTebi gardaiqmneba myar cximebad:  
 

 CH2–ОCО–(CH 2)7–CH=CH–(CH2)7–CH3                 CH2–ОCО–(CH2)7–CH2–CH2–(CH2)7–CH3 

 CH–ОCО–(CH2)7–CH=CH–(CH 2)7–CH3                  CH–ОCО–(CH2)7–CH2–CH2–(CH2)7–CH3 

 CH2–ОCО–(CH 2)7– CH=CH–(CH2)7– CH3               CH2–ОCО–(CH2)7–CH2–CH2–(CH2)7–CH3 

             Txevadi cximi (trioleati)                                  myari cximi (tristearati) 
 

es reaqcia mrewvelobaSi gamoiyeneba mcenareuli cximebisgan margarinis 
misaRebad. margarini hidrirebuli cximis, cxoveluri cximis, rZisa da 
sxva nivTierebebis (marilebis, Saqris, vitaminebis da sxv.) narevia.  

• iciT Tu ara, rom… • trans-cximovani mJavebi. cximovani mJavebis trans-
izomerebi gvxvdeba bunebriv nivTierebebSic da warmoebaSi miRebul sakveb 
produqtebSic. Cveulebriv, bunebriv xorc- da rZis produqtebSi maTi 
Semcveloba 5-8%-ia. sawarmoo procesebSi trans-cximebi miiReba Txevadi 
cximebis hidrirebis procesSi; magaliTad, margarinis warmoebisas warmoiqmneba 
20-30% trans-cximebi (sruli hidrirebisas miRebuli cximi metismetad magaria). 

sakvebSi trans-cximebis gamoyeneba niadags qmnis gul-sisxlZarRvTa da 
avTvisebiani daavadebebisTvis, agreTve RviZlis daavadebisa da Saqriani diabe-
tisTvis. amitom jandacvis msoflio organizaciam (WHO) akrZala an mkacrad 
SezRuda trans-cximebis Semcveli samrewvelo produqtebis gamoyeneba. 
bevri sakvebi produqtis etiketze miTiTebulia, rom es produqti ar Seicavs 
trans-cximebs.  

 

+3H2 
t, kat. 

H+ 
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3 gamoyeneba. mrewvelobaSi cximebi gamoiyeneba glicerinis, karbon-
mJavebis, sapnis misaRebad. 

cximebi, rogorc sakvebi produqtebis Semadgeneli nawili, mniS-
vnelovan rols TamaSobs. isini  gvevlineba organizmis energiis ZiriTad 
wyarod. cximebis daJangvisas warmoqmnili energia daaxloebiT 2-jer metia 
naxSirwylebis an cilebis daJangvisas warmoqmnil energiasTan SedarebiT: 

cximi _ 39 kj/g;   cila _ 19 kj/g;   naxSirwyali _ 17 kj/g. 
 

 
 SeadgineT SesaZlo trigliceridebis formulebi, romelTagan TiToeuli Seicavs 

sxvadasxva mJavur naSTs (A, B, C). 
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• ... reaqciiT Txevadi cximebisgan SeiZleba miviRoT myari cximebi. 
• myari cximebi, Cveulebriv, Seicavs ... mJavebis naSTebs. 
• Txevadi cximebi ZiriTadad ... warmoSobisaa. 

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– sad SeZlebT gakveTilze Seswavlilis gamoyenebas? 

 III. SeasruleT davalebebi: 

 1. daamyareT Sesabamisoba:  
1. Cveulebriv, Seicavs najeri karbonmJavebis naSTebs; 
2. Cveulebriv, Seicavs ujeri karbonmJavebis naSTebs; 
3. ZiriTadad mcenareuli warmoSobisaa; 
4. ZiriTadad cxoveluri warmoSobisaa; 
5. organizmSi ganicdis hidrolizs. 

            myari cximebi __               Txevadi cximebi __ 
2. romeli sqemebi asaxavs cximebis gasapvnas?      

1. cximi   +  HOH  →fermentebi
                        

2. Txevadi cximi      +  NaOH  → 
3. cximi   + Na2CO3   →                                      
4. myari cximi  +  КOH    → 
 

 3. daamyareT Sesabamisoba:  
1. cxvris qoni 
2. Tevzis qoni 
3. zeiTunis zeTi 
4. qoqosis zeTi 
5. bambis zeTi 
6. simindis zeTi 

myari cximebi __ 
Txevadi cximebi __ 

 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  

a 

b 
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4. 133 g myari cximis hidrolizisas warmoiqmna erTi najeri karbonmJava da 
15,18 g glicerini. gansazRvreT mJavas formula.  Mr(glicerini) = 92. 

 
 5. trigliceridebis SedgenilobaSi Sedis a, b da g punqtebSi mocemuli 

mJavebis naSTebi. ganalageT es trigliceridebi dnobis temperaturis 
zrdis mixedviT: 
a. palmitinis, palmitinis, stearinis  
b. oleinis, stearinis, palmitinis   
g. oleinis, linolis, oleinis 

6. miuTiTeT, Sesabamisad, Txevadi da Sereuli cximebis formulebi:  
    

  
 

 
 

1.                                 2.                                       3.  
 

 7. aRwereT cximebis qimiuri Tvisebebi da SeadgineT Sesabamisi reaqciebis 
tolobebi. 

8. naxSirbadis ramden atoms Seicavs karbonmJavebis molekulebi, romlebic 
warmoqmnis, Sesabamisad, tripalmitatebsa da trioleatebs. 

 
 
  
g a k v e Til is  
S e m d e g  

moamzadeT referati cximebis Sesaxeb. 

referatis sarekomendacio gegma:  
cximebis bunebaSi gavrceleba; 
cximebis roli adamianis organizmSi; 
cximebis gamoyeneba sxvadasxva sferoSi; 
cximebis warmoeba; 
cximebis warmoebis narCenebis gavlena garemoze. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

g 

d 

CH2−OCOC17H35 
 

CH−OCOC17H35 
 

CH2−OCOC17H35 

CH2−OCOC17H35 
 

CH−OCOC15H31 
 

CH2−OCOC15H31 

CH2−OCOC17H33 
 

CH−OCOC17H33 
 

CH2−OCOC17H33 
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3 3.5. sapnebi da sxva sinTezuri sarecxi saSualebebi        
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– ratom ar aris mizanSewonili sapniT recxvisas xisti wylis gamoyeneba?  
– palmitinmJavas molekulis romeli nawilia hidrofiluri da romeli _ 
hidrofoburi?  
 
sapons amzadebdnen jer 
kidev Cvens eramde 2800 
wlis win, Sumersa da 
babilonSi. Zveli 
Canawerebis Tanxmad, sapons 
iRebdnen qunjutis zeTis, 
tutis, wylisa da laimis 
(citrusovani mcenare) 
wvenis narevis duRiliT.   

– am informaciis Tanaxmad, risgan 
Sedgeba sapnis ZiriTadi nawili? 

• saponi   
sapnebi umaRlesi karbonmJavebis natriumisa da  kaliumis marilebia.  

 
saqmianob a  • sapnisa da sinTezuri sarecxi saSualebebis recxviTi Tvisebebis 

Sedareba.  
uzrunvelyofa: ori sinjara, kalciumis qloridis xsnari, saponi, sinTezuri 
sarecxi fxvnili.  
samuSaos msvleloba: or sinjaraSi CaasxiT 3-4 ml xisti wyali (magaliTad 
kalciumis qloridis xsnari). erT maTgans wveTobiT daumateT sapnis xsnari, 
meores _ sinTezuri sarecxi fxvnilis xsnari, Tan sinjarebis SigTavsi 
ganuwyvetliv  anjRrieT. 
imsjeleT: 
– romel sinjaraSi dagWirdaT meti moculobis sarecxi xsnaris damateba 
mdgradi qafis warmosaqmnelad?  
– romeli sarecxi sistema inarCunebs recxviT Tvisebebs xist wyalSi? ratom?  

 
Cveulebrivi saponi Sedgeba palmitinis, stearinisa da oleinis mJavebis 

marilTa narevisgan. natriumis marilebi Seadgens myari sapnis, xolo 
kaliumis marilebi _ Txevadi sapnis ZiriTad nawils. kaliumis marilebi, 
natriumis marilebTan SedarebiT, wyalSi ukeT ixsneba da, am mizeziT, 
ukeTesi recxviTi unariT gamoirCeva.  

dReisaTvis sapnis warmoebisTvis aucilebel karbonmJavebs, ZiriTadad, 
navTobis parafinebis daJangviT iReben: 

2CH3–(CH2)16–CH2–CH2–(CH2)16–CH3 + 5O2  → . t, kat  4CH3–(CH2)16–COOH+ 2H2O 
                                                                                                               stearinmJava 

myari da Txevadi sapnis ZiriTad nawilis Semadgeneli marilebi SeiZ-
leba miviRoT Semdegi reaqciebiT: 

              C17H35COOH  +  КOH    →  C17H35COOК   +  H2O 
        Txevadi saponi 

 

           2C17H35COOH  +  Nа2CO3 →  2C17H35COONа  + H2O + CО2↑ 
        myari saponi 
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miRebul marilebs umateben glicerins, saRebavebs, surnelovan da 
antiseptikur nivTierebebs, agreTve mcenareul eqstraqtebs da iReben 
sapons. 

xist wyalSi saponi cudad recxavs, radgan sapnis SedgenilobaSi 
arsebuli mJavuri naSTebi xisti wylis SedgenilobaSi arsebul Ca2+ da 
Mg2+ ionebTan naleqs warmoqmnis. Sedegad sapnis recxviTi Tvisebebi 
mcirdeba: 

               2C17H35COONa  +  Mg(HCO3)2 →  (C17H35COO)2Mg↓  +  2NaHCO3 

meore mxriv, sapnis hidrolizisas warmoqmnili tute are gavlenas 
axdens qsovilze, auaresebs ra mis xarisxs. amitom yofasa da 
mrewvelobaSi, sapnebis gverdiT, iyeneben agreTve sinTezur sarecx 
saSualebebs, romlebsac aRniSnuli naklovanebebi ar gaaCnia. 

• sinTezuri sarecxi saSualebebi                       
sinTezuri sarecxi saSualebebi umaRlesi erTatomiani spirtebisa da 

gogirdmJavas mJava rTuli eTerebis  natriumis marilebia. 
zogadi saxiT sinTezuri sarecxi saSualebebis warmoqmna SeiZleba 

warmovadginoT Semdegi ori tolobis saxiT: 

       R–CH2–OH    +   HO–SO2–OH    →      R–CH2–O–SO2–OH          +     H2O 
   umaRlesi spirti (n(C) =12–18)             gogirdmJavas mJava rTuli eTeri                

 
      R–CH2–O–SO2–OH   +   NaOH    →      R–CH2–O–SO2–ONa         +    H2O 
          gogirdmJavas mJava                                natriumis alkilsulfati  
             rTuli eTeri                                   (sinTezuri sarecxi saSualeba) 

 Cveulebriv, umaRlesi spirtebis molekulebSi R warmoadgens aragan-
Stoebuli aRnagobis mqone najeri, aromatuli da sxv. naxSirwyalbadis 
radikals.  
 
 S e i s w a v l e  

sapnis `molekulis~ aRnagoba 
palmitat-ionis romel nawils aqvs swrafva wylisadmi da romels _ cximebisadmi? 

 
amoxsna: 

wyalSi natriumis palmitatis `molekula~ disocirdeba palmitat-ionad da 
natriumis ionad. palmitat-ionis uaryofiTad damuxtuli karboqsilis jgufi, 
izidavs ra wylis polarul molekulebs, amJRavnebs wylisadmi swrafvas. 
 palmitat-ionis daumuxtavi da  arapolaruli naxSirwyalbadovani radikali (R), 
cdilobs ra daSordes wylis polarul molekulebs, miiswrafvis arapolaruli 
aRnagobis mqone cximebTan kontaqtisken. amitom sapnebis naxSirwyalbadovan 
radikals axasiaTebs cximebisadmi swrafva da recxvis procesSi uSualod 
monawileobs nivTis zedapiridan cximis nawilakebis mocilebaSi. 

 

R СOO– 

 
Na+ 

palmitat-ioni 
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3 gamoiyene  
gansazRvreT sinTezuri sarecxi saSualebis warmomqmneli  dodecilsulfatis 
ionis [CH3–(CH2)10CH2–O–SO2O–

] hidrofiluri da hidrofoburi nawilebi.  

sapnebisa da sinTezuri sarecxi saSualebebis formulebi zogadi saxiT 
Semdegnairad SeiZleba gamovsaxoT: 

O                                                           O 
 
               R — C — ONa                  R —CH2—О — S — ONa 
                  
                     saponi                                     sinTezuri sarecxi saSualeba 
                                                                                                                          
sinTezuri sarecx saSualebebsac aqvs naklovanebebi. sapnisgan 

gansxvavebiT, isini gamoyenebis Semdeg bunebriv pirobebSi ar iSleba, 
riTac zians ayenebs garemos, saxeldobr, anadgurebs florasa da faunas.  

sinTezuri sarecxi saSualebebi gamoiyeneba zogierT danamatTan _ 
qafis stabilizatorebTan, maTeTreblebTan _ erTad.   

 
• iciT Tu ara, rom… •            
• rogor recxavs saponi 

wyalxsnarSi sapnis `molekulebi~ 
(magaliTad, RCOONa) disocirdeba Na+ 

 
ionad da mJavas naSTis anionad. raki RCOO–

 
anionis hidrofiluri polaruli 
karboqsiluri jgufebi hidratirdeba wylis 
molekulebiT, xolo misi radikali R 
hidrofoburia, mJavuri RCOO–

 naSTebi 
erTad grovdeba, warmoqmnis ra sapnis 
micelebs, rogorc es a sqemazea naCvenebi. 
WuWyiani nakeTobis (qsovilis) recxvisas 
sapnis naxSirwyalbadovani radikali aRwevs 
WuWyis (cximi, navTobis laqebi) nawilakebSi, 
romlebic arapolaruli nivTierebebisgan 
Sedgeba, mowyvets da `xsnis~ maT (b). 
ramdenadac sapnis nawilakebi wyliT svel-
deba, isini advilad irecxeba wyliT.   

 
• Cveulebriv, Salisa da abreSumis  
nivTebis recxvisTvis rekomendebulia  
fxvnilebis gamoyeneba, romlebic ar Seicavs  
sodas da tute Tvisebebis mqone 
sxva nivTierebebs. 
bambisa da selis qsovilis recxvisTvis 
rekomendebulia sarecxi fxvnilebis 
gamoyeneba, romlebic Seicavs sodas, 
natriumis silikatsa da natriumis 
polifosfats, vinaidan es qsovilebi 
mdgradia tute areSi.  

 

(a) sapnis micelis gverdiTi 
   Wrili wyalxsnarSi  

Na+  
ionebi 

 O 

(b) 

saponi 

WuWyi 
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 SeadgineT heqsadekanisgan sinTezuri sarecxi saSualebis miRebis reaqciebis 
tolobebi. 
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• ... sapnis warmoebaSi ar SeiZleba sodis gamoyeneba. 
• ... daJangva farTod gamoiyeneba sapnis warmoebaSi.  
• ... naklia maTi recxviTi unaris Semcireba xist wyalSi. 
• sinTezuri sarecxi saSualebebis naklia maTi ... . 

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– ras SecvlidiT gakveTilis msvlelobaSi? 

 III. SeasruleT davalebebi: 

 1. miuTiTeT, Sesabamisad, myari da Txevadi sapnebis Semadgeneli nawili: 

1. C15H31COONa  2. C17H35COOK 
3. C12H25–CH2OSO2ONa 4. C17H35COOK 

2. gansazRvreT, romeli gamoTqmebia swori myar sapnebTan mimarTebaSi: 

1. iReben sqemiT C17H35COOH  +  KOH   →  . 
1. iReben sqemiT C15H31COOH  +  Na2CO3 → . 

                     3. aqvT ufro didi recxviTi unari, vidre Txevad sapnebs. 

 3.  gansazRvreT, romeli gamoTqmebia swori Txevad  sapnebTan mimarTebaSi: 

1. SeiZleba miviRoT sqemiT: mcenareuli zeTi + KOHxsn. →. 
2. SeiZleba miviRoT sqemiT: myari cximi  + KOHxsn. →. 
3. iReben sqemiT C17H35COOH + K2CO3 →. 
4. xist wyalSi naleqs ar warmoqmnis.  

4. SeadgineT cetilis spirtisgan (C15H31CH2OH) warmoqmnili cetilsul-
fatis ionis struqturuli formula. aCveneT am formulaSi ionis 
hidrofiluri da hidrofoburi boloebi.  
  

 5. miuTiTeT, ra aris swori da ra _ araswori  myari da Txevadi sapnebisTvis.  
pasuxi daasabuTeT. 

  diax (+) ara (_) 
aqvT erTnairi wyalSi xsnadoba    
aqvT erTnairi recxviTi Tvisebebi   
wyalxsnarSi warmoqmnis tute ares   
wyalxSi warmoqmnis naleqs Ca2+da Mg2+ ionebTan     
xist wyalSi kargad qafdeba    

 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  

a 

b 

g 
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3 6. gansazRvreT swori gamonaTqvamebi.  
sinTezuri sarecxi saSualebebi... 
1. warmoadgens umaRlesi spirtisa da gogirdmJavas mJava rTuli eTeris  

natriumis marilebs;  
2. recxviT unars ar kargavs xist wyalSi;  
3. ar axdens mavne zegavlenas garemoze; 
4. SeiZleba iyos C12H25–CH2OSO2ONa Sedgenilobisa;  
5. SeiZleba miviRoT Tanmimdevruli  a da b sqemebis mixedviT:. 

a. C12H25−CH2−OH + HO−SO2−OH  → … 
b. C12H25−CH2−O−SO2−OH + NaOH → … 

 

 7. SeadgineT cetilis spirtidan (C15H31CH2OH) sinTezuri sarecxi saSualebis 
miRebis reaqciebis tolobebi. daasaxeleT Sualeduri da saboloo 
nivTierebebi.  
8. Sedgenilobisa da aRnagobis mxriv, ra moTxovnebs unda akmayofilebdes 
spirti, rom is gamoviyenoT sinTezuri sarecxi saSualebis misaRebad? 
 

  
g a k v e Til is  
S e m d e g  

gamoiyeneT davalebis nimuSi (kiTxva 1) da upasuxeT isrebis nom-
rebis Sesabamis kiTxvebs sqemaSi `sinTezuri sarecxi saSualebebi~.       

1. sad gamoiyeneba?  
2. romel sarecx saSualebebs iyeneben?  
3. rogor uaryofiT gavlenas axdens isini adamianebze da 

qsovilis nakeTobebze recxvisas? 
4. ras akeTeben adamianebi am uaryofiTi zegavlenis 

aRsakveTad? 
5. rogor gavlenas axdens sinTezuri sarecxi saSualebebi 

ekosistemaze?  
 

 

d 

sinTezuri 
sarecxi 

saSualebebi 
1 yofaSi   2 ? 3 ? 4 ? 5 ? 
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1. karbonmJavebi, rTuli eTrebi, cximebi da sapnebi JangbadSemcvel 
organul naerTebs miekuTvneba.  

2. karbonmJavas fuZianoba ganisazRvreba mis molekulaSi karboqsilis 
jgufebis ricxviT. 

3. najeri erTfuZiani karbonmJavebi rTuli eTerebis klasTaSorisi 
izomerebia. 

4. ZmarmJavas iReben Zmris aldehidisa da butanis katalizuri daJangviT.  

5. mrewvelobaSi WianWvelmJavas iReben meTanis katalizuri daJangviT.  

6. mrewvelobaSi umaRles karbonmJavebs iReben molekulaSi 28-36 
naxSirbadis atomis Semcveli alkanebis katalizuri daJangviT.  

7. najeri erTfuZiani karbonmJavebis, naxSirbadis atomebis iseTive 
ricxvis Semcvel spirtebTan SedarebiT, maRali duRilis temperatura 
ganpirobebulia mJavebSi wyalbaduri bmebis meti simtkiciT.    

8. najeri karbonmJavebis rigis pirveli warmomadgenlebi wyals ereva 
nebismieri TanafardobiT, radgan maTi molekulebi wyalbadur bmebs 
warmoqmnis wylis molekulebTan.  

9. akrilmJava _ ujeri, xolo benzois mJava aromatuli mJavaa.  

10. karbonmJavebis pirveli warmomadgenlebi susti eleqtrolitebia: maTi 
xsnarebi lakmusis lurj qaRalds wiTel Sefervas aZlevs.  

11. ZmarmJavas marilebs ewodeba acetatebi, WianWvelmJavas marilebs _ 
formiatebi.  

12. WianWvelmJava yvelaze Zlieria homologiur rigSi da, rigis sxva 
wevrebisgan gansxvavebiT, Sedis `vercxlis sarkis~ reaqciaSi.  

13. palmitinis, stearinis da oleinis mJavebi umaRlesi karbonmJavebia.  

14. umaRlesi karbonmJavebi glicerinTan rTul eTerebs warmoqmnis.  

15. palmitinisa da stearinis mJavebis natriumis marilebi _ myari sapnis, 
xolo kaliumis marilebi Txevadi sapnis ZiriTadi Semadgeneli 
nawilebia.  

16. ujeri cximovani mJavebi dneba ufro dabal temperaturaze, vidre 
najeri cximovani mJavebi naxSirbadis atomebis iseTive ricxviT. 

17. mJaunmJava da terefTalis mJava orfuZiani mJavebia. 

18. eTerifikaciis reaqcia Seqcevadi reaqciaa.  

19. rTuli eTerebis umniSvnelovanesi Tvisebaa hidrolizi.  

20. cximebi glicerinisa da umaRlesi karbonmJavebis rTuli eTerebia. 

21. cxoveluri cximebi, Cveulebriv, myari nivTierebebia, xolo mcenareuli 
cximebi _ ZiriTadad Txevadi nivTierebebi.  

22. gasapvna aris cximebis hidrolizi tutis (an sodis) Tanaobisas. 

23. mcenareuli cximebis hidrireba gamoiyeneba margarinis warmoebaSi. 

24. sinTezuri sarecxi saSualebebi umaRlesi erTatomiani spirtebisa da 
gogirdmJavas rTuli mJava eTerebis natriumis marilebia. 
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i  1. SeadgineT propionisa da erbos mJavebis molekuluri da struqturuli 

formulebi. 
2. daasaxeleT mJavebi da miuTiTeT, maTgan romlis molekula Seicavs С=С 
bmas.  

1. C15H31COOH             2. C17H29COOH 
3. C17H35COOH             4. C17H33COOH 

3. ganalageT mJavebi rigSi dnobis temperaturis zrdis mixedviT. 
1. C15H31COOH              2. C17H31COOH 
3. C17H35COOH              4. C17H33COOH 

4. daxateT WianWvelmJavas da wylis molekulebs Soris wyalbaduri bmis 
warmoqmnis sami SesaZlo sqema. 
5. ganalageT mJavebi rigSi  mJavuri Tvisebebis zrdis mixedviT. 

1. CFH2COOH                 2. CH3COOH 
3. CClH2COOH                4. CBrH2COOH 
5. CIH2COOH 

6. SeadgineT natriumis formiatidan mxuTavi airis miRebis reaqciaTa sqemebi. 
7. daasruleT sqemebi da daasaxeleT reaqciebis organuli produqtebi. 

1. C15H31COOH + NaOH →                      
2. C17H33COOH + Na2CO3 →      

3. C15H31COOH + C2H5OH  → 42SOH t,
   

4. CH2=CHCOOH + CH3OH  → 42SOH t,
      

8. daadgineT, romeli gamonaTqvamebi Seesabameba mocemul rTul eTerebs:  
1. Sedis hidrolizis reaqciaSi 
2. Sedis Seqcevad reaqciaSi 
3. Sedis Seuqcevad reaqciaSi 
4. ixsneba wyalSi 
5. duRs ufro dabal 

temperaturaze, vidre eTanoli  

C15H31COOC2H5  __ 
HCOOC2H5   __ 

9. daasaxeleT reaqciebi da maTi produqtebi: 
1. palmitinis trigliceridi + H2O →   
2. oleinis trigliceridi + H2O → 
3. stearinis trigliceridi + NaOHxsn. →                      

4. oleinis trigliceridi + H2  → kat. t,  
10. miuTiTeT nivTierebebi, romlebic gamoiyeneba sarecxi saSualebebis 
warmoebaSi:  

1. NaOH       
2. H2SO4      
3. KOH      
4. Na2CO3     
5. C15H31CH2OH       
6. C15H31COOH 

myari saponi __ 
Txevadi saponi __ 
sinTezuri sarecxi saSualeba __ 
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4.1. monosaqaridebi  
   4.1.1. glukoza: aRnagoba da fizikuri Tvisebebi 
   4.1.2. glukoza: qimiuri Tvisebebi da gamoyeneba 
   4.1.3. fruqtoza, riboza da dezoqsiriboza 
4.2. disaqaridebi  
  4.2.1. saqaroza    
4.3. polisaqaridebi 
   4.3.1. saxamebeli 
   4.3.2. celuloza 
praqtikuli samuSao-2. karbonmJavebis, rTuli eTerebis, 

sarecxi saSualebebis da naxSirwylebis qimiuri 
Tvisebebi  

 

JangbadSemcveli 
organuli 
naerTebi 

nawili 

 
I 

naxSirwylebi 
(saqaridebi) 
 

Tavi  
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naxSirwylebi farTodaa gavrcelebuli, gansakuTrebiT, mcenareTa samyaroSi. 
mcenareTa mSrali nivTierebis 80% naxSirwylebis wilad modis, maSin roca 
cxovelTa organizmebSi isini mSrali masis mxolod 2%-s Seadgens.  
mcenareTa mier sinTezirebuli naxSirwylebi cxoveluri organizmebis sakveb 
produqtad gvevlineba.  
adamianis organizmSi naxSirwylebs, upirveles yovlisa, energetikuli 
funqcia aqvT: glukozis daJangvisas gamoiyofa organizmis cxovelqme-
debisTvis aucilebeli energia. glukoza organizmSi warmoiqmneba 
disaqaridebisa da saxameblis hidroliziT. garda amisa, galaqtoza da 
fruqtozac gardaiqmneba glukozad (RviZlSi). amitom sisxlSi monosaqari-
debidan mxolod glukoza Sedis (daaxloebiT 0,1%). sisxlSi arsebuli  
glukozis 60% ixarjeba adamianis Tavis tvinis muSaobaze. iTvleba, rom Zveli 
adamianebis sakvebSi saxameblis Semcvelobam xeli Seuwyo azrovnebis 
ganviTarebas, ramac evoluciamde migviyvana.  
mrewvelobaSi naxSirwylebis gardaqmnebi safuZvlad udevs duRilis, merqnis 
qimiuri gardaqmnis, qsovilebisa da qaRaldis damzadebis procesebs.  
amJamad naxSirwylebisadmi didi interesi dakavSirebulia saxameblisa da 
celulozis bazaze xelovnuri polimerebis sinTezis SesaZleblobasTan, 
romlebic, gamoyenebis Semdeg, advilad iSleba mikroorganizmebiT bunebriv 
pirobebSi, ar aWuWyianebs ra garemos. 
 

• naxSirwylebi  
• monosaqaridebi  
• disaqaridebi  
• polisaqaridebi  
• glukoza 
• tautomeria 
• aldehidspirti 
• sorbiti 
• glukonmJava  
• glikoziduri jgufi 
• fruqtoza 
• galaqtoza 
• riboza 
• dezoqsiriboza 
• saqaroza 
• maltoza 
• laqtoza 

sa
kv

an
Zo

 s
it

yv
eb

i  
• saxamebeli 
• glikogeni 
• amiloza 
• amilopeqtini 
• celuloza 
• piroqsilini 
• acetaturi 

abreSumi 
• viskozuri 

abreSumi 
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gaixseneT IX klasSi Seswavlili masala da SeasruleT davalebebi:                      
 

1. axseniT sityva `naxSirwylebis~ mniSvneloba. ratom ewodeba 
naxSirwylebs saqaridebic? 

 
2.  romeli zogadi formulebi (n≥3) gamosaxavs naxSirwylebis 

Sedgenilobas? 

a. CnH2mOm 
b. CnH2nO2 
g. Cn(H2O)m

 

d. CnH2n+2O3 

 
3.  raSi mdgomareobs bunebaSi naxSirwylebis warmoqmnis Tavisebureba?    
                                            
4.  gansazRvreT monosaqaridebi: 

a .  saqaroza 
b .  fruqtoza 
g .  saxamebeli 
d .  glukoza 
 

5.  gansazRvreT Taflisa da Cveulebrivi Saqris fxvnilis ZiriTadi 
Semadgeneli komponentebi: 

a .  saqaroza 
b .  fruqtoza 
g .  dezoqsiriboza 
d .  glukoza 

Tafli  ___                                              Saqris fxvnili  ___ 
 

6.  gansazRvreT saqaridebi, romlebic ganicdis hidrolizs: 

a .  monosaqaridebi 
b .  disaqaridebi 
g .  polisaqaridebi 
 

7.  romeli nivTierebiT sazRvraven saxamebels? 
 
8.  miuTiTeT merqnis ZiriTadi komponenti. 

a .  cila 
b .  saxamebeli 
g .  celuloza 
d .  glikogeni 
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naxSirwylebi organuli nivTierebebia, romlebic Seicavs 
hidroqsilis jgufebs, agreTve aldehidis an karbonilis jgufs.  
saxelwodeba naxSirwylebi imasTanaa dakavSirebuli, rom maTi 
pirvelad Seswavlili warmomadgenlebi SedgenilobiT Seesaba-

meboda naxSirbadisa da wylis naerTebs Cn(H2O)m (n≥3). Semdeg 
cnobili gaxda, rom arsebobs naxSirwylebi, romelTa Sedgeniloba 
ar Seesabameba am formulas, magaliTad  C6H12O5 ramnoza, C5H10O4 
dezoqsiriboza. miuxedavad amisa, saxelwodeba naxSirwylebi 
SemorCa. 
naxSirwylebs yofen monosaqaridebad, disaqaridebad da polisaqa-
ridebad:  

 

 
 

 aldehidis jgufis Semcvel monosaqa-
ridebs ewodeba aldozebi, ketonis 
jgufis Semcvels _ ketozebi. 
molekulaSi naxSirbadis atomebis 
ricxvis mixedviT monosaqaridebs 
yofen triozebad (n=3), tetrozebad 
(n=4), pentozebad, (n=5), heqsozebad 
(n=6) da a.S. magaliTad glukoza 
aldoheqsozaa, xolo fruqtoza _ 
ketoheqsoza. 

 

 
 
riboza [C5H10O5] da dezoqsiriboza [C5H10O4] pentozebs miekuT-
vneba.                  

 

naxSirwylebi 

monosaqaridebi polisaqaridebi 
 

disaqaridebi 
 

glukoza, fruqtoza, 
galaqtoza,  riboza, 

dezoqsiriboza 

saxamebeli, 
celuloza, 
glikogeni 

saqaroza, laqtoza, 
maltoza 

CH2OH – (CHOH)4 –C 
glukoza (aldoheqsoza) 

О 

H 

CH2OH – (CHOH)3 – C –CH2OH 
fruqtoza (ketoheqsoza) 

О 

naxSirwylebi 
(saqaridebi) 
 4 

Tavi • `naxSirwyali~ 
niSnavs `hidrati-
rebul naxSirbads~ 
(naxSirbadis 
hidrats). 
 

• iciT Tu ara, rom…• 
• miuxedavad imisa, rom 
formaldehidis (CH2O), 
ZmarmJavas [C2(H2O)2] da 
sxva organuli 
nivTierebebis 
Sedgeniloba Seesabameba 
formulas Cn(H2O)m, 
isini TvisebebiT 
erTmaneTisgan 
gansxvavdeba. 

• laTinuri sityva 
saccharum iTargmneba, 
rogorc `Saqari~. 
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4.1. monosaqaridebi  
4.1.1. glukoza: aRnagoba da fizikuri Tvisebebi 

 

 

 
bunebaSi glukozas Seicavs yurZnis wveni, Tafli, mwife xili da kenkra. 

adamianis organizmSi, garda kunTebisa, glukoza Sedis sisxlSi (0,1%) da, 
ufro mcire raodenobiT, yvela qsovilSi. warmoiqmneba mcenareebSi, 
fotosinTezisas: 

 

6CO2 + 6H2O 
qlorofili

 →   hν  C6H12O6 + 6O2  – Q 

miReba. glukoza sinTezurad pirvelad miiRes formaldehidisgan  
(a. butlerovi, 1861): 

6CH2O    →  2Ca(OH)
  C6H12O6 

                                            formaldehidi               glukoza 

mrewvelobaSi glukoza miiReba saxameblis an celulozis hidroliziT:                   

(C6H10O5)n           +   nH2O   →  t ,SOH 42   nC6H12O6 

                     saxamebeli an celuloza                                          glukoza 
 

 
izomeria. glukozas aqvs ramdenime izomeri. ori maTgania fruqtoza da 

galaqtoza. 
fizikuri Tvisebebi. glukoza tkbili gemos mqone, wyalSi kargad xsnadi 

kristaluri nivTierebaa. mcired ixsneba spirtSi. wyalxsnaridan is 
gamoiyofa kristalhidratis C6H12O6⋅H2O saxiT.  

 

•   g a i x s e n e T  g a n v l i l i  m a s a l a  •    
–  romeli jgufebia spirtebisa da aldehidebis funqciuri jgufebi? 
–  rogor Tvisebebs avlens am funqciuri jgufebis Semcveli nivTierebebi? 

adamianis saqmianobisTvis 
aucilebeli energiis TiTqmis 
naxevari sisxlSi gaxsnili 
glukozis gardaqmnebze modis. 

–  romel reaqciaSi Sedis glukoza am 
gardaqmnis mimdinareobisas? 

–   ra gziT aRdgeba sisxlSi glukozis 
Semcveloba misi Semcirebisas?  

saqmianob a  •  glukozis aRnagoba da fizikuri Tvisebebi. SeadareT glukoza 
sqemaze mocemul nivTierebebs da aRniSneT maTi saerTo Taviseburebani. 
 
 
 
 
imsjeleT:  rogor ukavSirdeba glukozis myari agregatuli mdgomareoba da 

wyalSi kargi xsnadoba mis aRnagobas? 

SeniSvna. Cvens respublikaSi glukozas iReben simindis gadamuSavebis 
Sualeduri produqtebisgan, oRuzis qarxanaSi,  romelic awarmoebs glukozas.  

mravalatomiani spirti aldehidi 

glukoza 
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4 aRnagoba. wyalxsnarSi glukozis  molekula arsebobs sami izomeruli 
formis _ xuTatomiani aldehidspirtisa da ori cikluri, α-  da β-formis 
_  saxiT. aldehidspirtuli formis aragaStoebuli naxSirbadovani jaWvi 
Seicavs 5 –OH da erT aldehidis jgufs:  

 
   H        H      H      ОH   H                                       
       6                5            4           3            2            1                                                                                 
   CH –– C –– C –– C –– C –– C             an     CH2OH – (CHOH)4 – C        
                                                                                                      
   OH     OH    OH   H     OH        glukozis aldehidspirtuli formis aRnagoba                         
 
TiToeuli cikluri molekula agreTve Seicavs 5 –OH jgufs, magram 

aRar arsebobs aldehiduri jgufi: 
 

        
wyalxsnarSi  β-cikluri forma     aldehidspirtuli forma        α- cikluri forma 
                              (≈63%)   (≈0,1%)        (≈37%) 

• glukozis molekulis aldehidspirtuli da 2 cikluri forma  
(ciklis naxSirbadis atomebi naCvenebi ar aris) 

 
 

glukozis wyalxsnarSi aldehidspirtuli forma Zalze mcire raodeno-
biTaa (≈0,1%). α--ciklur formaSi C1 da C2 naxSirbadis atomebTan dakav-
Sirebuli –ОН jgufebi ganlagebulia ciklis erT mxares, xolo β-formaSi _ 
ciklis sxvadasxva mxares. 

kristalur mdgomareobaSi glukoza α-cikluri formaSi imyofeba. wyal-
xsnarSi is, ZiriTadad, α- da β-formebSi arsebobs, romlebic didi siCqariT 
urTierTgardaiqmneba aldehidspirtuli formis gavliT.   

glukozis α- da β-formebis urTierTgardaqmnis process tautomeria 
ewodeba, xolo α- da β-formebs _ tautomerebi. xsnarebSi tautomerebi 
dinamikur wonasworobaSi imyofeba.  

 
 

 
 axseniT glukozis aldehidspirtuli formis ciklur  formaSi gadasvlis mizezi. 

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• glukoza ar ganicdis hidrolizs, amitom is miekuTvneba ... . 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  

glikoziduri 
jgufi glikoziduri 

jgufi 
 

О 
 
H 

О 
 
H 
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• glukoza miekuTvneba aldoheqsozebs, radgan ... . 
• glukozis molekula Seicavs ... , amitom is mravalatomiani aldehidspirtia. 

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas: 

TanaklaselTagan vin iyo ufro aqtiuri jgufuri muSaobisas? 

 III. SeasruleT davalebebi. 

 

 1. miuTiTeT gamoTqmebi, romlebic marTebulia glukozisTvis: 
1. heqsoza    2. aldoza   3. pentoza   4. yurZnis wveni   5. aldehidspirti 

 2. daasruleT sqemebi da miuTiTeT glukozis samrewvelo miRebis reaqciebi: 

1. (C6H10O5)n   +  H2O H SO , t2 4 →                 2. (C6H10O5)n   +  H2O H SO , t2 4 →  
    celuloza                        saxamebeli 

3. CO2   +  H2O  
qlorofili

 →   hν               4. CH2O    →  2Ca(OH)  

 
3. ramdeni kilojouli  mzis energia dasWirdeba 9 kg  glukozis warmoqmnas?  
ramdeni l Jangbadi gamoiyofa am dros? reaqciis siTburi efeqtia minus  
2920 kj. 

 4. C6H12O6 Sedgenilobis ramdeni monosaqaridia TqvenTvis cnobili? ra 
ewodeba aseT nivTierebebs? daasaxeleT es monosaqaridebi.  
5.  miuTiTeT, ra aris swori da ra _ araswori  glukozisTvis. pasuxi daasabuTeT.                

  diax 
(+) 

ara 
(_) 

bunebaSi warmoiqmneba egzoTermuli reaqciis Sedegad   
bunebaSi warmoiqmneba arakatalizuri reaqciis Sedegad   
misi polimerizaciis Sedegad miiReba saxamebeli   
wyalxsnarSi arsebobs 3 formis saxiT   

6. miuTiTeT, Sesabamisad, glukozis α da β-cikluri formebi:  

 
 7.  ra principebiT yofen monosaqaridebs aldozebad da ketozebad, agreTve 

pentozebad, heqsozebad da sxv.? moiyvaneT yvela CamoTvlilis TiTo magaliTi. 
8. miuTiTeT zedmeti TiToeul rigSi da daasabuTeT Tqveni arCevani. 

1. glukoza, laqtoza, galaqtoza 
2. saqaroza, maltoza, saxamebeli, laqtoza 
3. celuloza, glikogeni, saxamebeli, saqaroza 

  
g a k v e Til is  
S e m d e g              

moamzadeT prezentacia Temaze: `glukozis roli organizmSi~. 

a 

b 

g 

1 3 2 

d 
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4 

 

4.1.2. glukoza: qimiuri Tvisebebi da gamoyeneba          

 

 

glukozis aldehiduri jgufis reaqciebi 
glukozis aRdgena. katalizatoris Tanaobisas glukoza aRdgeba 

wyalbadiT, warmoqmnis ra eqvsatomian spirts _ sorbits: 

     HOCH2(CHOH)4CHO  +  H2    → Ni,P t,    HOCH2(CHOH)4CH2OH 
                     glukoza                                                               sorbiti 

 
glukozis daJangva. vercxlis(I) oqsidiT moqmedebisas da spilenZ(II)-is 

hidroqsidTan susti gaxurebisas glukoza iJangeba glukonmJavamde. 
orive reaqcia miuTiTebs glukozis molekulaSi aldehidis jgufis 
arsebobaze:  

 

                                                                                     
   CH2OH(CHOH)4 C    +  Ag2O                        CH2OH(CHOH)4C      +  2Ag↓ 

                                                 
 

                                                   
   CH2OH(CHOH)4C   + 2Cu(OH)2              CH2OH(CHOH)4CООH + Cu2O↓ + 2H2O 

                                                                                       glukonmJava    wiTeli naleqi 

•   g a i x s e n e T  g a n v l i l i  m a s a l a   •    
– rogor SeiZleba mravalatomiani spirtebis gansazRvra? 
– romeli reaqciebi axasiaTebs aldehidebs? 

bioqimiur laboratoriebSi 
erT-erTi yvelaze 
gavrcelebuli proceduraa 
sisxlSi, SardSi an sxva 
biologiur siTxeebSi 
glukozis gansazRvra. am 
mizniT iyeneben ferment 
glukozaoqsidazas. 

–  molekulis romeli 
jgufi monawileobs am 
testSi da romel 
reaqciaSi Sedis 
glukoza procesis 
mimdinareobisas? 

saqmianob a •  glukozis molekulis aRnagoba da misi qimiuri Tvisebebi. 
gaiTvaliswineT glukozis aRnagoba da gamoTqviT Sexeduleba 
mis qimiur Tvisebebze. 

glukoza diax 
(+) 

ara 
(_) 

spilenZ(II)-is hidroqsidTan warmoqmnis kaSkaSa lurj xsnars   

Sedis `vercxlis sarkis~ reaqciaSi   

warmoqmnis wiTeli feris naleqs  Cu(OH)2-Tan gacxelebisas   
wyalbadiT aRdgenisas warmoqmnis spirts   

imsjeleT: _ ratom Sedis glukoza advilad aldehidebisTvis damaxasiaTebel 
reaqciebSi, maSin roca wyalxsnarSi ZiriTadad ciklur formaSi 
imyofeba? 

• iciT Tu ara, rom… • sorbitis sitkbo,  Cveulebriv SaqarTan SedarebiT, 60%-ia. 
sorbits Saqris Semcvlelad iyeneben diabetiT daavadebulTaTvis. 

 
     glukonmJava 

О 
 
H 

О 
 
H 

О 
 
OH 
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am reaqciebSi naxSirwyali aRadgens mJangavs, amitom msgavs naxSir-
wylebs aRmdgeni Saqrebi ewodeba. 

organizmSi, glukozis safexurebrivi aRdgenis Sedegad, gamoiyofa 
cocxali arsebebis cxovelqmedebisTvis aucilebeli energia.  

  C6H12O6  +  6O2  =  6CO2↑  +  6H2O  +  2920 kj    

 
glukozis hidroqsilis jgufebis reaqciebi 

aqtiur metalebTan glukoza warmoqmnis alkoholatebis tipis saqaratebs; es 
aris glukozis molekulaSi –OH jgufis arsebobis damadasturebeli. 

                               2C6H12O6   +   2Na  →  2C6H11O6Na     +    H2↑ 
                      natriumis saqarati 

spilenZ(II)-is hidroqsidTan glukoza warmoqmnis spilenZ(II)-is saqaratis 
kaSkaSa lurji feris xsnars, rac adasturebs glukozis molekulaSi 
ramdenime –OH jgufis arsebobas:  

                                                                                             O 
            C6H12O6  +  Cu(OH)2  →NaOH    C6H7O(OH)3           Cu     +  2H2O 
                                                                                             O 

                                                                      spilenZ(II)-is kaSkaSa lurji feris saqarati 
rTuli eTeris _ pentaacetilglukozis warmoqmna glukozis ZmarmJavasTan 
urTierTqmedebisas miuTiTebs mis molekulaSi 5 –OH jgufis arsebobaze. 

                        CHO                                                CHO 
                       (CHOH)4    +   5HOOCCH3  →      (CH–OCOCH3)4  +  5H2O  
                        CH2OH                                            CH2–OCOCH3  
                           glukoza                                               pentaacetilglukoza 

glikoziduri –OH  jgufis reaqciebi (glikozidebis warmoqmna)  
glukozis ciklur formebSi naxSirbadis 1C atomTan dakavSirebuli –ОН jgufis 
wyalbadis atomi ufro moZravia, vidre sxva 4 –ОН  jgufisa; magaliTad, glukoza spir-
tebTan reagirebs mxolod am –ОН jgufis monawileobiT, warmoqmnis ra glikozidebs:   

 
                                    β-glukoza                                        β-meTilglukozidi             α-meTilglukozidi 

am mizeziT naxSirbadis 
1C  atomTan dakavSirebul –ОН  jgufs glikoziduri ewodeba.   

• iciT Tu ara, rom… • biologiur siTxeebSi (sisxlSi, SardSi da sxv.) glukozis 
               raodenobis gansazRvra 

testis mimdinareobisas fermenti glukozaoqsidaza glukozas gardaqmnis glukonmJavad: 

glukoza + O2 + H2O   glukonmJava  +  H2O2 
warmoqmnili wyalbadis peroqsidi Seferil produqtad Jangavs sistemaSi winaswar 
damatebul ufero 2-meTilalanins:                             

2-meTilalanini +  H2O2     Seferili produqti 
xsnaris Sefervis intensivoba saSualebas iZleva, ganisazRvros nimuSSi glukozis 
Semcveloba. 
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4 glukozis specifikuri Tvisebebi 
fermentebis moqmedebiT glukoza ganicdis spirtul (tol. a), erbo-

mJavur (tol. b) da rZemJavur (tol. g) duRils:  

                             a.   C6H12О6      →   2C2H5ОH  +  2CО2↑ 
                                          glukoza                     eTilis spirti  

                            b.  C6H12О6      →   CH3CH2CH2CООH  +  2H2↑  +  2CО2↑ 
                                      glukoza                   erbomJava 

                 g.  C6H12О6      →    2CH3—CH—CООH  
                                      glukoza                                        rZemJava 
                                                                            ОH   
gamoyeneba. glukoza advilad SesaTvisebeli sakvebi produqtia.  amitom 

mas medicinaSi iyeneben sisxlis dakonservebisas, agreTve rogorc 
organizmis mosamagrebel saSualebas.  is gamoiyeneba safeiqro mrewve-
lobaSi _ qsovilebze gamosaxulebis datanisas, sakonditro mrewvelobaSi, 
agreTve С vitaminis (askorbinis mJavas) sinTezSi. praqtikaSi glukozis 
duRiliT iReben eTilis spirts  (tol. a). 

 
 

 
 CnH2nOn Sedgenilobis, 180 g/moli moluri masis mqone nivTiereba Sedis `vercxlis 

sarkis~ reaqciaSi. amis gaTvaliswinebiT cal-calke gansazRvreT spirtis 
pirveladi da meoreuli jgufebis ricxvi naxSirwylis aldehidspirtul formaSi.  

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• organuli nivTierebis saxelwodebis daboloeba `ali~ niSnavs, rom nivTiereba 

miekuTvneba ...-s , xolo daboloeba `oza~ _ ... -s. 
• glukozis Jangvisas organizmSi gamoyofili energiis didi raodenoba 

garTulebebs ar iwvevs, radgan ... . 
• glukoza spilenZ(II)-is hidroqsidTan reagirebs orgvarad, radgan ... . 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– romeli Cvevebi SeiZineT gakveTilis Seswavlisas? 
 III. SeasruleT davalebebi. 

 1. organul naerTTa romeli klasebis Tvisebebs avlens glukoza? 
1. karbonmJavebis   2. aldehidebis 3. ketonebis   4. spirtebis     
2. romel nivTierebebTan urTierTqmedebs glukoza? 

1. spilenZ(II)-is hidroqsidTan     3. glukozasTan   
2. wyalbadTan                         4. natriumTan 

 3. glukozis duRilisas gamoiyo 67,2 l (n.p) naxSirbadis dioqsidi. gamoTvaleT 
warmoqmnili eTilis spirtis masa (g).  Mr(C2H5OH) = 46. 
4. daasruleT sorbitisa da glukonmJavas warmoqmnis reaqciaTa sqemebi da 
gansazRvreT, organul naerTTa romel klasebs miekuTvneba isini. 

1. C6H12O6   + Cu(ОH)2 NaOH →            2. C6H12O6   + 2Cu(OH)2→t  
3. C6H12O6   + H2

Ni →              4. C6H12O6  + Ag2O NH OH4 →  

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  

a 

b 
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 5. miuTiTeT, ra aris swori da ra _ araswori  glukozisTvis. pasuxi daasabuTeT. 
 diax 

(+) 
ara (_) 

ZmarmJavasTan warmoqmnis rTul eTers   
spilenZ(II)-is hidroqsidTan reagirebs mxolod 
aldehiduri jgufiT 

  

hidrirebisas warmoqmnis eqvsatomian najer spirts   
Sedis `vercxlis sarkis~ reaqciaSi –OH jgufis 
monawileobiT 

  

6. romeli nivTierebebis saSualebiT SeiZleba, glukoza ganvasxvavoT 
glicerinisgan? 

1. Ca(OH)2          2. Cu(OH)2          3. Cu2O             4. Ag2O          5. H2SO4   
 7. daasruleT duRilis reaqciaTa sqemebi da daasaxeT X, Y da Z nivTierebebi: 

a. C6H12O6 → 2X + 2CO2↑   b. C6H12O6 → Y + 2H2↑ + 2CO2↑   g. C6H12O6 → 2Z 
8. SeadgineT gardaqmnaTa tolobebi:  

(C6H10O5)n  → C6H12O6 → CO2 → C6H12O6 
 

 
4.1.3. fruqtoza, riboza da dezoqsiriboza 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– Sedis Tu ara ketonebi `vercxlis sarkis~ reaqciaSi? 
– romeli klasis nivTierebebi warmoiqmneba aldehidebis wyalbadiT aRdgenisas?  
 
fruqtoza, romelsac xilis Saqaric 
ewodeba, unikaluri sakvebi 
produqtia, romlis miReba SeuZlia 
yvela Cvengans. glukozisgan 
gansxvavebiT, fruqtoza nela 
Seiwoveba kuWSi, magram swrafad 
iSleba. am dros gamoiyofa bevri 
energia.   

– ratom grZnoben Tavs mxned 
adamianebi, romlebic xang-
rZlivi drois ganmavlobaSi 
iyeneben fruqtozas?  
 

 
saqmianob a  • fruqtozis qimiuri Tvisebebi. gaiTvaliswineT glukozis qimiuri 

Tvisebebi, fruqtozis molekulis aRnagoba da sqemaSi `+~ niSniT 
aRniSneT reaqciebi, romlebSic monawileobs fruqtoza.  

 
imsjeleT: _ rogor aisaxeba fruqtozis aRnagoba mis qimiur Tvisebebze?  
 

  
g a k v e Til is  
S e m d e g  

moamzadeT posteri Temaze: `glukoza _ organizmis energiis 
wyaro~. 

g 

d 

+  
 

+ Cu(OH)
2
 

+ Ag
2
O (NH

3
)xsn. 

+ CH
3
COOH 

+ H
2
 

glukoza  
+ 

+ 
+ 

?   
  

+ Cu(OH)2 

+ Ag2O (NH3)xsn. 

+ CH3COOH 

+ H2 
fruqtoza  

? 

? 
? 
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4  
fruqtoza (C6H12О6, xilis Saqari), warmoadgens ra glukozis izomers, 

masTan erTad gvxvdeba tkbil xilSi. is saqarozaze 1,5-jer da glukozaze 
3-jer tkbilia. Taflis did sitkbo dakavSirebulia mis SedgenilobaSi 
fruqtozis arsebobasTan. 

glukozisgan gansxvavebiT, fruqtoza xuTatomiani ketonspirtia: 
            H        H      H     OH    О      H       
                            6                  5             4             3           2           1                                                                               
            CH  –  C  –  C  –  C  –  C  –  C –H                       
                                                           fruqtozis, rogorc ketonspirtis aRnagoba  
           OH      OH   OH   H    OH                            
xsnarSi fruqtozac cikluri α da β-formebis saxiT arsebobs: 

 
      fruqtoza (α-forma)             fruqtoza (ketonspirti)    fruqtoza (β-forma)  
 
 rogorc mravalatomiani spirti, is reagi-

rebs aqtiur metalebTan, fuZeebTan [Cu(OH)2, 
Ca(OH)2 da sxv.], warmoqmnis ra alkoholatebis 
tipis saqaratebs, xolo JangbadSemcvel mJaveb-
Tan _ rTul eTerebs. vinaidan fruqtozis 
SedgenilobaSi ar aris aldehiduri jgufi, is, glukozisgan gansxvavebiT, 
ar reagirebs vercxlis (I) oqsidTan da spilenZis (II) hidroqsidTan. 

glukozis meore izomers galaqtoza ewodeba. is glukozisgan gansxvav-
deba mxolod naxSirbadis meoTxe atomTan (4C) Н da –ОН jgufebis 
sivrculi ganlagebiT:   

  

                                            
                           α-galaqtoza                                      β- galaqtoza  

 
riboza (C5H10O5) da dezoqsiriboza (C5H10O4) pentozebis warmomadgen-

lebia. aldehidspirtul formaSi riboza _ oTxatomiani, xolo dezoq-
siriboza samatomiani aldehidspirtia.  

                                                                      5             4         3          2         1         
       CH2 –CH–CH–CH–C                         CH2–CH–CH–CH–C 
                                                          
      ОH    ОH  ОH ОH          ОH   ОH ОH   H 

                            riboza                                                             dezoqsiriboza 

a fruqtoza   

b riboza da dezoqsiriboza  
 

glikoziduri jgufi 
 

glikoziduri jgufi 
 

• Zlieri mJangavebis 
moqmedebiT fruqtoza 
iJangeba mJaunmJavasa da 
Rvinis mJavas warmoqmniT. 

О 
 
H 

О 
 
H 
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dezoqsiribozis molekulaSi naxSirbadis me-2 atomTan, nacvlad –ОН 
jgufisa, wyalbadis atomi imyofeba. am mizeziT dezoqsiribozis Sedgeniloba 
(C5H10O4) ar Seesabameba naxSirwylebis zogad formulas Cn(H2O)m.  

rogorc mravalatomiani aldehidspirtebi, riboza da dezoqsiriboza 
iJangeba `vercxlis sarkis~ reaqciiT da spilenZ(II)-is hidroqsidis moqme-
debiT, aRdgeba wyalbadiT, agreTve warmoqmnis kaSkaSa lurji feris saqara-
tebs spilenZ(II)-is hidroqsidTan, xolo karbonmJavebTan _ rTul eTerebs. 

ribozis wyalbadiT aRdgenisas warmoiqmneba xuTatomiani spirti _ 
ribiti, xolo daJangvisas _ ribonmJava: 

                                                           

  CH2—CH—CH—CH—C      +  H2    → kat. t,     CH2—CH—CH—CH—CH2 
                                                                  
  ОH     ОH   ОH    ОH          ОH    ОH    ОH   ОH    ОH 
                       riboza                                                                           ribiti        
                                                                 
   CH2—CH—CH—CH—C     →[О]      CH2—CH—CH—CH—CООH 
                                                                  
   ОH    ОH    ОH    ОH            ОH     ОH   ОH    ОH 
             riboza                                                                      ribonmJava    
 
riboza Sedis ribonukleinis mJavebis (rnm), xolo dezoqsiriboza _ 

dezoqsiribonukleinis mJavebis (dnm) SedgenilobaSi. nukleinis mJavebis 

SedgenilobaSi riboza da dezoqsiriboza Sedis β-cikluri formiT: 
                 

 

 
 
 

 
 axseniT fruqtozis ketonspirtuli formis ciklur formad gardaqmna. 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• dezoqsiribozis molekulaSi naxSirbadis 5 atomia, amitom is miekuTvneba ...-s. 

fruqtozis, ribozisa da dezoqsiribozis atomianoba izrdeba rigSi ... , radgan 
... .  

• fruqtoza, molekulaSi ... ararasebobis gamo, ar warmoadgens aRmdgen 
naxSirwyals. 

α-riboza β-riboza β-dezoqsiriboza 

  gamoCenilma mecnierma 2015 wels nobelis 
premia miiRo gamokvlevebisTvis sferoSi 
`dnm-is aRdgenis meqanizmi~.  

 

aziz sanjari   
(1946) 
Turquli warmo-
Sobis amerikeli 
mecnieri 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  

О 
 
H 

О 
 
H 
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4  II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:   
–  romel megobarTan erTad iyo ufro saintereso davalebis Sesruleba?  

 III. SeasruleT davalebebi. 

 1. ra aris marTebuli fruqtozisa da ribozisTvis?   
1. aldoza  2. pentoza  3. ketoza  4. yurZnis Saqari 5. heqsoza 

fruqtoza ___                         riboza ___ 
2. romeli nivTierebebis saSualebiT SeiZleba fruqtozis glukozisgan 
gansxvaveba? 

1. Ca(OH)2 2. Cu(OH)2 3. Cu2O  4. Ag2O  5. H2SO4 
 3.  miuTiTeT gamonaTqvamebi, romlebic marTebulia galaqtozisTvis:  

1. glukozis izomeria; 
2. fruqtozis izomeria; 
3. xsnarSi Seicavs aldehidur formas; 
4. eqvsatomiani ketonspirtia. 

4.  ribonmJavaSi Tu ribitSi metia naxSirbadis masuri wili? 

 5. miuTiTeT, ra aris swori da ra _ araswori  fruqtozisTvis. pasuxi 
daasabuTeT.     

 diax (+)  ara (_) 

xsnarSi arsebobs mxolod erTi formis saxiT  
RiajaWvian formaSi eqvsatomiani ketonspirtia  
umartivesi formulaa CH2O.  
Ca(OH)2 -Tan warmoqmnis kaSkaSa lurji feris xsnars  
misi Мr saqarozis Мr -ze orjer mcirea  

6. miuTiTeT, ra aris swori da ra _ araswori  ribozisTvisac da dezoqsiribo-
zisTvisac. pasuxi daasabuTeT. 

 diax (+)  ara (_) 
orive molekulaSi Tanafardoba mC:mH:mO erTnairia  
arsebobs aldehidspirtuli da cikluri saxiT  
Cu(OH)2-Tan warmoqmnis kaSkaSa lurji feris xsnars  
Sedis `vercxlis sarkis~ reaqciaSi  
RiajaWvian formaSi aqvs ketonspirtis aRnagoba  

 

 7. raSi mdgomareobs gansxvaveba glukozisa da galaqtozis molekulebis 
aRnagobaSi? SesaZlebelia Tu ara, adamianis organizmSi glukoza galaqtozad 
gardaiqmnas? Tu SesaZlebelia, maSin rogor warmovidginoT es? 
8. daadgineT umartivesi da molekuluri formulebi nivTierebisa, romlis 
Sedgenilobaa  40% C, 53,3 % O  da 6,7% H. SeadgineT misi struqturuli 
formula, Tu molekulaSi 2 pirveladi spirtuli jgufia. Мr(nivT.) = 180.  
 

 

  
g a k v e Til is  
S e m d e g  

gamoiyeneT sxvadasxva wyaro da moamzadeT referati nobelis 
premiis laureatis, aziz sanjaris cxovrebisa da moRvaweobis 
Sesaxeb. 

  

a 

b 

g 

d 
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4.2. disaqaridebi. saqaroza    

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •  
– riT gansxvavdeba erTmaneTisgan aRnagobis mxriv glukozisa da fruqtozis 
molekulebi? 
– glukozis cikluri formebis romeli –ОН jgufi gansxvavdeba erTmaneTisgan?  

 
cxovelTa sakvebad gamoyenebuli Warxali 1,3% 
saqarozas Seicavs da amitom Saqris warmoebis-
Tvis gamousadegaria. 
jer kidev 1747 wels, Saqarze moTxovnilebis 
dakmayofilebis mizniT, evropaSi seleqcione-
rebma daiwyes bevri Saqris Semcveli Warxlis 
axali jiSebis Seqmna. dReisaTvis Saqris Warxali 
20%-ze met saqarozas Seicavs. 

– ra aqvT saerTo 
Saqris Warxals, 
xorblis 
aRmonacenebsa da 
rZes? 

 

 

saqmianob a•  disaqaridebis aRnagoba. SeadgineT disaqaridebis hidrolizis reaqci- 
  aTa tolobebi maTi Sedgenilobis amsaxveli cxrilis safuZvelze.      

disaqaridi 
monosaqaridis naSTi saqaroza laqtoza maltoza 

glukozis naSTi + + + 
fruqtozis naSTi + – – 
galaqtozis naSTi – + – 

 imsjeleT:  
– ratom aris monosaqaridebis molekulebSi glikoziduri  –ОН  jgufi ufro 

aqtiuri, vidre danarCenebi?  
– laqtozisa da maltozis molekulebis aRnagobis romeli TaviseburebebiT 

SeiZleba aixsnas, rom isini, saqarozisgan gansxvavebiT, Sedis `vercxlis 
sarkis~ reaqciaSi?  

saqarozis,  maltozisa da  laqtozis molekulebSi glikoziduri bmiT 
erTmaneTTan dakavSirebulia monosaqaridebis ori naSTi. 

bunebaSi gavrceleba. saqarozas (C12H22O11) Seicavs ZiriTadad Saqris 
Warxlisa (12-20%) da Saqris lerwmis (14-26%) wveni, amitom mas uwodeben 
Warxlis Saqarsa da lerwmis Saqars. is Sedis agreTve mravali xilisa da 
bostneulis mwife nayofebSi. 

miReba. saqarozas gamoyofen Saqris Warxlisgan da Saqris lerwmisgan. 
amisaTvis Warxals  wvrilad Wrian da cxeli wyliT amuSaveben. am dros 
WarxalSi arsebuli saqaroza xsnarSi gadadis. saqarozasTan erTad xsnarSi 
xvdeba sxvadasxva organuli mJava, cilebi da Seferili nivTierebebi. am 
minarevebis dasaleqad xsnars daamuSaveben kirrZiT. am dros saqaroza 
kalciumis hidroqsidTan warmoqmnis C12H22O11·CaO·2H2O Sedgenilobis, 
wyalSi xsnad kalciumis saqarats (tol. 1). Semdeg, xsnarSi arsebuli Warbi 
kalciumis hidroqsidisa da kalciumis saqaratSi arsebuli kalciumis 
dasaleqad, xsnarSi atareben naxSirmJava airs (tol. 2,3):  

1.    C12H22O11 + Ca(OH)2   +  H2О  →  C12H22O11⋅CaO⋅2H2О  
                                                                                kalciumis saqarati 

     2.     C12H22O11⋅CaO⋅2H2О   +  CO2  →  C12H22O11 +  CaCO3↓  + 2H2O 
     3.     Ca(OH)2   +  CО2  →  CaCO3↓   + H2O 
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4 gafiltvris gziT xsnars moacileben naleqs, vakuumis pirobebSi 
aaorTqleben wyals da masSi arsebul Saqars gamoyofen kristalizaciis 
meTodiT. Tu saqaroza sakmarisad sufTa ar aris, mas xelaxla xsnian 
wyalSi, xsnars gaatareben gaaqtiurebul naxSirze, aaorTqleben da 
xelaxla gamoakristaleben. 

kristalizaciis Semdeg xsnarSi Saqris Semcvelobam SeiZleba 50%-s 
miaRwios. amgvar xsnars melasa ewodeba. melasa gamoiyeneba eTanolis, 
limonmJavas, rZemJavas da sxv. warmoebaSi. 

 
aRnagoba. saqarozis molekula Sedgeba α-glukozisa da β-fruqtozis 

naSTebisgan. saqarozis molekulis warmoqmnaSi monawileobs TiToeuli 
monosaqaridis glikoziduri –ОН jgufi, ris Sedegadac glukoza da 
fruqtoza, gamoyofs ra wylis 1 molekulas, erTmaneTs uerTdeba 
Jangbadis xidis saSualebiT:  

 
fizikuri Tvisebebi. saqaroza (Cveulebrivi Saqari) TeTri kristaluri 

nivTierebaa; bevrad tkbilia, vidre glukoza; wyalSi kargad ixsneba; dneba 
160°C temperaturaze.  

qimiuri Tvisebebi. saqaroza Н+ ionebis Tanaobisas ganicdis hidrolizs, 
warmoqmnis ra α-glukozasa da β-fruqtozas: 

   C12H22О11  +  H2О →
+H  C6H12О6      +   C6H12О6 

                                                                                α-glukoza         β- fruqtoza 

rogorc mravalatomiani spirti, saqaroza warmoqmnis saqaratebs 
aqtiur metalebTan, metalTa hidroqsidebTan [(Cа(ОH)2, Cu(ОH)2]; maga-
liTad, spilenZ(II)-is hidroqsidTan is warmoqmnis spilenZ(II)-is saqaratis 
kaSkaSa lurj xsnars:  

 

                                                                                     О 
                   C12H22О11  +  Cu(ОH)2  → C12H20О9             Cu   +  2H2О 
                                                                                      О 

                                                                 spilenZ(II)-is saqaratis kaSkaSa lurji xsnari  

raki saqarozis molekulaSi ar arsebobs aldehiduri jgufi, is ar 
iJangeba `vercxlis sarkis~ reaqciaSi da spilenZ(II)-is hidroqsidiT, e.i. 
saqaroza maT ar aRadgens. 

saqarozis wvisas miiReba naxSirmJava airi da wyali: 
 

   C12H22O11   +  12O2 → t  12CO2↑   +  11H2O 
 
• maltoza da laqtoza  

maltoza da laqtoza saqarozis izomerebia. 

SeniSvna. Cvens respublikaSi, imiSlinis Saqris qarxanaSi, saqarozas Saqris 
Warxlisgan iReben.  

β-fruqtozis naSTi 
 

α-glukozis naSTi 

saqaroza 
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maltoza (alaos Saqari) saxameblis hidrolizis erT-erTi Sualeduri 
produqtia. misi molekula Sedgeba glukozis ori molekulis naSTebisgan, 
amitom hidrolizisas warmoqmnis glukozis or molekulas: 

  C12H22O11   +  H2O  →  2C6H12O6 
                                                      maltoza                             α-glukoza 

laqtoza (rZis Saqari) Sedis dedis rZis (5-8%) da Zroxis rZis (4-6%) 
SedgenilobaSi. misi hidrolizisas warmoiqmneba α-glukoza da β-galaqtoza: 

   C12H22 O11 + H2O → C6H12O6  +  C6H12O6 
                                  laqtoza                     α-glukoza     β-galaqtoza       

 

maltozisa da laqtozis molekulaTa aRnagoba  
                         α-glukozis naSTebi                        β-galaqtozis naSTi      α-glukozis naSTi         

 
                               maltoza                                                                                           laqtoza 

 
maltozisa da laqtozis molekulebSi monosaqaridis erT-erT naSTSi 

SenarCunebulia erTi glikoziduri –ОН jgufi. amitom es disaqaridebi, 
saqarozisgan gansxvavebiT, wyalxsnarebSi warmoqmnis aldehidur jgufs da 
iJangeba glukonis mJavad. 

amgvarad, disaqaridebi maltoza da laqtoza, iseve rogorc glukoza, 
riboza da dezoqsiriboza, miekuTvneba aRmdgen naxSirwylebs.  

gamoyeneba. saqaroza ZiriTadad gamoiyeneba sakveb produqtad da 
sakonditro mrewvelobaSi. misi hidroliziT iReben xelovnur Tafls. 

 
 
 

 
 maltozisa da laqtozisgan gansxvavebiT, ratom ar miekuTvneba saqaroza aRmdgen 

naxSirwylebs?  
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• saqarozas, laqtozasa da maltozas aqvT erTnari fardobiTi ..., radgan ... .  
• saqarozis warmoebaSi naxSirmJava airis rolia ... .  
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:   
– romeli Cvevebi SeiZineT Seswavlili masalis safuZvelze? 
 III. SeasruleT davalebebi. 

 1. miuTiTeT gamoTqmebi, romlebic marTebulia saqarozisTvis: 
1. disaqaridia; 2. uwodeben Warxlis Saqars; 
3. naxSirwyalia;  4. monosaqaridebis dimerizaciis produqtia. 

 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  

a 
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4 2. romeli Tanauri produqti warmoiqmneba saqarozis warmoebisas? 
1. melasa;  2. maltoza;  3. ZmarmJava. 

 3. daasruleT reaqciaTa tolobebi, romlebic mimdinareobs Saqris Warxlidan 
saqarozis gamoyofisas:                             

a. C12H22O11   +  Ca(OH)2   +  H2O  →     …        
b. organuli mJavebi  +  Ca(OH)2  →    …↓             +             ... 
g. C12H22O11⋅CaO⋅2H2O   +  CO2  →     ...               +             ...↓      +    2H2O 
d. Ca(OH)2   +  CO2    →    ...↓             +            ... 

4. ramdenma kg saqarozam ganicada hidrolizi, Tu miRebulia 90 kg monosa-
qaridebis narevi. Mr(C12H22O11) = 342, Mr(C6H12O6) = 180.  

 5. miuTiTeT, ra aris swori da ra _ araswori  saqarozisTvis. pasuxi daasa-
buTeT. 

 
6. daadgineT Sesabamisoba disaqaridebsa da monosaqaridebis naSTebs Soris: 

1. α-glukozis naSTi  
saqaroza____ 

2. β-galaqtozis naSTi 

 maltoza____ 
3. β-fruqtozis naSTi 
laqtoza ____ 

 

 diax(+) ara(_) 
Sedgeba ori monosaqaridis molekulebisgan  
umartivesi formulaa CH2O.  
misi Мr SeiZleba gamovTvaloT gamosaxulebiT 
Mr(glukoza) + Мr (fruqtoza)  

hidrolizisas warmoqmnis α-fruqtozas da  β-glukozas  
misi aldehiduri forma wyalxsnarSi Zalze mcire raodenobiTaa  

 7. daasruleT saqarozis hidrolizis sqema da gansazRvreT reagentebisa da 
reaqciis produqtebis masaTa Tanafardoba. 

C12H22O11    +   H2O → 
8. klasteris formiT miuTiTeT saqarozis gamoyenebis sferoebi. 

 
  
g a k v e Til is  
S e m d e g   
 

 

gamosaxeT naxSirwylebis damaxasiaTebeli cnebebi. maTi 
Taviseburebani warmoadgineT analogiebis jaWvis saxiT. 

kiTxva: pasuxi: 
• rogori nivTierebaa saqaroza?  • TeTri kristaluri 

nivTiereba   
• romeli nivTierebaa TeTri da 

kristaluri? 
...  

• rogori nivTierebaa glukoza? • tkbili gemos mqone 
• kidev romeli nivTierebaa 

tkbili? 
...  

• gaagrZele... ...  
 

 
  

b 

g 

d 

... 
nivTierebis 
saxelwodeba: 
saqaroza  

Tviseba: 
TeTri 
kristalebi 

sxva 
nivTiereba 
analogiuri 
TvisebebiT: 

sxva 
Tviseba:  

... 
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4.3. polisaqaridebi 
4.3.1. saxamebeli  

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •  
–   SeiZleba Tu ara, maltozis molekula ganvixiloT, rogorc α-glukozis dimeri? 
– romeli biopolimeri _ α-glukozis polikondensaciis produqti _ aris 

TqvenTvis nacnobi? 
 

xilis damwifebis procesSi masSi saxameblis 
Semcveloba, rogorc wesi, mcirdeba; magaliTad, 
mkvaxe bananSi 18% saxamebelia, mwifeSi _ 2%;  
mkvaxe vaSli _ 4-5%, xolo mwife  1%  saxamebels 
Seicavs.  

– riT aixsneba xilis 
damwifebisas masSi 
saxameblis Semcvelobis 
Semcireba? 

 
saqmianob a  • saxameblis makromolekulis Sedgeniloba da aRnagoba. saxameblis 

struqturuli erTeulis safuZvelze SeavseT cxrili.  
 

                                              pasuxi  

makromolekulis warmomqmneli monosaqaridis 
saxelwodeba  

 

monosaqaridis forma (α/β) makromolekulaSi   

naxSirbadis atomebis nomrebi, romelTa –ОН jgufebi 
monawileobs Jangbadis xidis warmoqmnaSi  

 

saxameblis molekuluri formula, struqturul 
erTeulSi –ОН jgufebis ricxvis CvenebiT  

 

imsjeleT:      rogor SeuZlia   –ОН jgufebs, monawileoba miiRos ganStoebuli 
makromolekulebis warmoqmnaSi?  

 

saxamebeli [(C6H10O5)n] da celuloza mcenareul samyaroSi farTod 
gavrcelebuli polisaqaridebia. saxameblis, celulozis, agreTve 
polisaqarid glikogenis molekulebi Sedgeba glukozis naSTebis didi 
ricxvisgan, romlebic erTmaneTTan glikoziduri bmebiTaa dakavSirebuli.  

saxamebeli grovdeba kartofilSi (20%), xorbalSi (70%), brinjSi (80%) 
da mcenareTa fesvebSi. 

miReba. saxamebels iReben ZiriTadad kartofilisgan, brinjisgan da 
simindisgan. am mizniT dawiladebuli saxamebeli sacerze wyliT 
gamoirecxeba. saxameblis suspenziidan, romelic sacerSi gadis 
`kartofilis rZis~ saxiT, saxamebels leqaven dawdomis gziT, xsnars 
filtraven da darCenil saxamebels aSroben. 
aRnagoba. saxamebeli (C6H10O5)n Sedgenilobis polimeria, romelic α-glu-
kozis naSTebisgan Sedgeba. misi makromolekula warmoiqmneba foto-
sinTezis produqtis _ α-glukozis polikondensaciis Sedegad (a). 

  
–(n–1)H2O 

  
(a) araganStoebuli aRnagobis saxameblis (amilozis) miReba α-glukozis polikondensaciiT 

 

Jangbadis xidi 

n 
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4  saxamebeli Sedgeba ori polisaqaridis 
_ araganStoebuli aRnagobis amilozisa da 
ganStoebuli aRnagobis amilopeqtinisgan 
(b, g). umravles SemTxvevaSi saxamebeli 
Seicavs 20-25% amilozasa da 75-80% ami-
lopeqtins. amilozis molekulebi spira-
lisebrad aris daxveuli (g, d).  

a sqemidan Cans, rom saxameblis war-
moqmna mimdinareobs glukozis 1,4-mdgo-
mareobaSi myofi –ОН jgufebis monawile-
obiT. sxva sityvebiT, polikondensaciis 
reaqciaSi monawileobs glikoziduri –ОН 
jgufebi. am mizeziT xsnarSi, saxameblis 
makromolekulis C6H10O5 rgolebSi ar warmoiqmneba aldehiduri jgufebi 
da saxamebeli ar aRadgens vercxlis (I) oqsidsa da spilenZ(II)-is 
hidroqsids. 

amilopeqtinSi ganStoeba warmoiqmneba 1,6-glikoziduri bmebis xarjze. 
fizikuri Tvisebebi. saxamebeli TeTri feris, ugemo fxvnilia, ar ixsneba 

civ wyalSi. cxel wyalSi gajirjvdeba, warmoqmnis ra saxameblis bubkos. 
qimiuri Tvisebebi. 1. fermentebis moqmedebiT an mJavebTan gacxelebisas 

saxamebeli ganicdis hidrolizs. hidrolizis saboloo produqtia 
glukoza. mrewvelobaSi glukozas am gziT iReben: 

  

(C6H10O5)n   +   nH2O H SO , t2 4 →   nC6H12O6 
                                   saxamebeli                                           α-glukoza 

pirobebisgan damokidebulebiT, saxameblis hidrolizi SeiZleba wari-
marTos safexurebrivad, Sualeduri produqtebis warmoqmniT: 

 (C6H10O5)n →  (C6H10O5)m  
2
nOH 2+  → C12H22O11  → O+H 2  nC6H12O6 

 
2. saxameblis TvisebiTi reaqciaa lurji Sefervis warmoqmna masze 

iodis (I2) moqmedebisas. am procesSi iodis 
molekulebi aRwevs amilozis molekulis 
spiralad daxvevisas warmoqmnil sicari-
eleebSi (d). gacxelebisas Seferva qreba, 
radgan iodis molekulebi tovebs sicari-
eleebs, xolo gacivebisas Seferva xelaxla 
warmoiqmneba _ I2 molekulebi xelmeored 
Sedis sicarieleebSi (daxurul sistemaSi). 

–ОН jgufebis xarjze saxamebeli war-
moqmnis rTul eTerebs, magram maT ara aqvs 
praqtikuli gamoyeneba.  

gamoyeneba.  saxamebeli, rogorc sakvebi 
produqti, akmayofilebs adamianis moT-
xovnilebas naxSirwylebze. organizmSi 

 saxamebeli    deqstrinebi  (m < n)            maltoza                  α-glukoza 
 

(d) iodis 
kompleqsi 
amilozis 
molekulasTan 

I 
 I 

 

I 
 I 

 

(b) 

(g) 

amilopeqtinisa (b) da amilozis (g) 
makromolekulebis sqemebi 
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saxameblis (ufro sworad, misi nawilobrivi hidrolizis produqtebis _ 
deqstrinebis) hidrolizis Sedegad warmoiqmneba glukoza. glukozis 
nawils iTvisebs organizmi, misi naWarbi ki gardaiqmneba glikogenad 
(cxovelur saxameblad) da grovdeba RviZlSi, rogorc samarago 
nivTiereba.  

 saxameblisgan iReben deqstrinebs, badags (deqstrinebisa da glukozis 
narevi), romlebic gamoiyeneba karamelis nawarmis dasamzadeblad, agreTve 
glukozasa da eTanols. is gamoiyeneba webos dasamzadeblad, TeTreulis 
gasaxameblad, qaRaldisa da poligrafiul mrewvelobaSi. mis safuZvelze 
mzaddeba antibiotikebi, vitaminebi, Sesafrqvevi fxvnilebi, wamlebis 

kafsulebi da sxv. 

• glikogeni 
saxameblisgan _ mcenareebis sarezervo po-

lisaqaridisgan _ gansxvavebiT, glikogeni (e) 
cxovelebisa da adamianis organizmis sare-
zervo polisaqaridia. SedgenilobiT is 
saxameblis identuria: (C6H10O5)n, Tumca gliko-
genis makromolekulebs aqvs ufro didi mole-
kuluri masa da ufro ganStoebuli aRnagoba. 

normalurad ganviTarebuli adamianis 
organizmSi daaxloebiT 350 g glikogenia, 
romelic Tanabradaa ganawilebuli kunTebsa da 

RviZlSi. organizmSi glukozis moTxovnilebis warmoqmnisas glikogeni 
ganicdis hidrolizs glukozis warmoqmniT. 

 

 
 daasaxeleT reaqcia, romlis sqema qvemoTaa mocemuli. gaiTvaliswineT wylis 

koeficientebi, daasruleT orive sqema da aRniSneT am reaqciis mniSvneloba 
bunebaSi. 

 nC6H12O6     →        ...               +        nH2O      nC6H12O6     →        ...          +       (n–1)H2O 
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• glikogenis molekulas, saxameblis molekulisgan gansxvavebiT, aqvs ... . 
• saxamebeli ar aris aRmdgeni naxSirwyali, radgan ... .  
• puris gamocxobisas warmoiqmneba deqstrinebi, radganac procesis mimdi-

nareobisas ... . 
• saxameblis makromolekulis struqturuli erTeuli Sedgeba ... . 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:   
–  romeli cxovrebiseuli Cvevebi SeiZineT am Temis damuSavebisas? 
 III. SeasruleT davalebebi. 

 1. ra aris dakavSirebuli bunebaSi saxameblis warmoqmnasTan? 
1. fotosinTezi     2. katalizuri procesi  3. polikondensaciis reaqcia  
4. egzoTermuli procesi   5. mxuTavi airi  6. naxSirbadis dioqsidi  

•  iciT Tu ara, rom…  •  kartofilisa da puris Termuli damuSavebisas 
saxamebeli ganicdis gardaqmnebs, rac produqts karg gemos aZlevs, xolo 
gardaqmnis produqtebi ufro advilad hidrolizdeba.   

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  

a 

(e) glikogenis  makromolekula 
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4 2. gansazRvreT saxameblis Semcveli bunebrivi produqtebi: 
  1. kartofili  2. xorbali  3. bamba  4. brinji  5. merqani 

 3. ramdeni kg eTanoli SeiZleba miviRoT 1 t xorblisgan, romelic 64,8% 
saxamebels Seicavs? spirtis danakargi warmoebaSi 25%-ia. 

      Mr(C2H5OH) = 46, Mr(saxamebeli) = 162n. 
4. gansazRvreT nivTierebebi, romlebic warmoiqmneba saxameblis safexu-

rebrivi hidrolizisas. 
1. β-glukoza 2. deqstrinebi  3. α-glukoza 4. maltoza  5. saqaroza    

 5. miuTiTeT, ra aris swori da ra _ araswori  saxameblisTvis. pasuxi 
daasabuTeT. 

 

 diax(+) ara(_) 

Sedgeba β-glukozis naSTebisgan   
qimiuri formulaa (C6H12O6)n.  
Mr (saxamebeli) SeiZleba gamovTvaloT gamosaxulebiT 180⋅n   
Mr(saxamebeli) SeiZleba gamovTvaloT gamosaxulebiT  
(12⋅6n +18⋅5n)  

 

aqvs marcvlovani aRnagoba  
6. gansazRvreT glikogenisTvis marTebuli gamoTqmebi: 

1. elementuri SedgenilobiT gansxvavdeba saxameblisgan; 
2. adamianis organizmis sarezervo nivTierebaa; 
3. ewodeba cxoveluri saxamebeli; 
4. ufro ganStoebuli aRnagoba aqvs, vidre saxamebels;  
5. ZiriTadad grovdeba kuWsa da nawlavebSi.  

 7. miuTiTeT saerTo da ganmasxvavebeli Taviseburebani amilozisa da amilo-
peqtinis makromolekulebis aRnagobaSi. 

8. SeadgineT gardaqmnaTa tolobebi: 
saxamebeli→deqstrinebi→maltoza→glukoza→eTanoli→eTilacetati→acetati 
 

 

  
g a k v e Til is  
S e m d e g   

moamzadeT referati Temaze: `saxameblis Sedgeniloba, aRnagoba da 
fizikuri Tvisebebi. 

 
4.3.2. celuloza 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •     
– riT gansxvavdeba erTmaneTisgan α da β-glukoza aRnagobisa da Tvisebebis mxriv?  
– ramdeni tipis rTul eTers warmoqmnis glicerini erTsa da imave mJavasTan?  
 
celuloza 
bunebaSi 
yvelaze metad 
gavrcelebuli 
organuli 
nivTierebaa. 
saxameblisgan 
gansxvavebiT, 
celuloza 
mcenareebSi 
boWkos saxiT 
gvxvdeba.  

– ratom warmoqmnis  
celuloza boWkoebs?  

b 

g 

d 
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saqmianob a  • celulozis Tvisebebi da aRnagoba. celulozisa da saxameblis 
struqturuli erTeulebis safuZvelze SeavseT cxrili.  

 
                                        celuloza saxamebeli 
glukozis naSTis forma mis SedgenilobaSi (α/β)   
gamoiyeneba, rogorc sakvebi produqti  (+/_)   
civ wyalSi xsnadoba       (+/_)   
makromolekulebi warmoqmnis boWkos   (+/_)   
Sedgeba mxolod araganStoebuli  
makromolekulebisgan    (+/_) 

  

molekuluri formula struqturul erTeulSi –OH 
jgufebis ricxvis miTiTebiT 

  

 imsjeleT:  _ riT aris ganpirobebuli celulozisa da saxameblis gansxvavebulobani?  
  

celuloza [(C6H10O5)n], saxamebelTan SedarebiT, ufro gavrcelebuli 
naxSirwyalia. is warmoqmnis yvela mcenareuli ujredis kedels; merqanSi _ 
daaxloebiT 50%, xolo bambasa da filtris qaRaldSi  98% celulozaa. 

miReba. celulozas gamoyofen bambisgan, merqnisgan, lerwmisgan da sxv. 
merqnisgan mas iReben ZiriTadad sulfituri meTodiT: wvrilad daWril 
merqans, wnevis qveS da tute areSi, axureben kalciumis hidrosulfitis 
Ca(HSO3)2 xsnarTan. am dros celulozis Tanmxlebi nivTierebebi, TviT 
celulozis garda, gadadis xsnarSi. xsnars filtraven, xolo gamo-
calkevebul celulozas aSroben.  

 aRnagoba. celuloza, iseve rogorc saxamebeli,  
(C6H10O5)n Sedgenilobis bunebrivi polimeria. 
magram maT aqvT rigi ganmasxvavebeli niSani. 
celulozis saSualo fardobiTi molekuluri masa 
saxameblis molekulur masaze metia da ramdenime 
milions aRwevs. saxameblisgan gansxvavebiT, celu-
lozis makromolekulebs aqvT mxolod aragan-
Stoebuli aRnagoba. amis gamo celulozis mak-
romolekulebi, erTi mimarTulebiT ganlagebisas, warmoqmnis boWkos 
(selis, bambis da sxv.) (a). 

bolos, celulozis makromolekulebi Sedgeba ara α-glukozis naSTe-
bisgan, rogorc saxamebeli, aramed β-glukozis naSTebisgan. celulozis 
makromolekulis warmoqmna SeiZleba Semdegnairad warmovidginoT:  

 
 

 
–(n–1)H2O 

 

(b) celulozis warmoqmna β-glukozis polikondensaciiT  

(a) 
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4 celulozis araganStoebuli aRnagoba da misi warmoqmna β-glukozis 
naSTebisgan iwvevs maTi Tvisebebis arsebiT gansxvavebas: Tu saxamebeli 
sakvebi produqtia, celuloza am mizniT gamousadegaria.  

TiToeul C6H10O5 struqturul erTeulSi sami –ОН jgufis arsebobis 
gaTvaliswinebiT, celulozis formula SeiZleba warmovadginoT Semdegi 
saxiT: 

 

                                  OH  
                 C6H7O2       OH                     an                  [C6H7O2(OH)3]n 
                                  OH  n                                        celuloza 

 

 
fizikuri Tvisebebi. celuloza TeTri feris, myari boWkovani 

nivTierebaa. ar ixsneba wyalSi da Cveulebriv gamxsnelebSi (spirtSi, 
eTerSi, acetonSi). celulozis uxsnadoba da misi boWkoebis meqanikuri 
simtkice ganpirobebulia araganStoebul makromolekulebs Soris didi 
raodenobis wyalbaduri bmebis warmoqmniT. 

 
celuloza kargad ixsneba spilenZ(II)-is hidroqsidis amiakur xsnarSi _ 

Sveiceris reaqtivSi. 
qimiuri Tvisebebi. ganzavebul mJavebTan gacxelebisas celuloza 

ganicdis hidrolizs, warmoqmnis ra β-glukozas: 

 (C6H10О5)n  +  nH2О  → 42SOH t,  nC6H12О6                                                                                                                     
                                                             β-glukoza 

celulozis hidrolizic safexurebrivad mimdinareobs.  
koncentrirebuli gogirdmJavas Tanaobisas celuloza warmoqmnis 

rTul eTerebs koncentrirebul azotmJavasTan: mono-, di- da trinitro-
celulozas: 

 
                  OH                                                                   O —NO2 

  (C6H7O2) — OH     +  3nHONO2                          C6H7O2  — O —NO2         +  3nH2O 
                   OH  n                                                               O —NO2  n 

                                                     trinitroceluloza (piroqsilini) 
                                                              anu celulozis trinitrati 

• iciT Tu ara, rom… •  gamoTqma `cellula~ laTinurad ujreds niSnavs. 
• Mr(selis boWko) ≈ 6 000 000,  Mr(bambis boWko) ≈ 1,7 000 000 
• cocxal organizmebSi celulozis hidrolizi mimdinareobs ferment β-glikoli-

zidazas moqmedebiT. ramdenadac es fermenti arsebobs mxolod mcoxnavi 
cxovelebis saWmlis momnelebel sistemaSi, celulozas ver inelebs adamianisa 
da aramcoxnavi cxovelebis organizmi. 

(g) wyalbaduri bma celulozis 
makromolekulebs Soris 

 

H2SО4 (konc.) 
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trinitroceluloza gamoiyeneba, rogorc mZlavri asafeTqebeli 
saSualeba ukvamlo denTis warmoebisas. teqnikaSi trinitrocelulozis 
safuZvelze damzadebul produqts uwodeben piroqsilins, xolo 
dinitrocelulozis safuZvelze damzadebuls _ koloqsilins. koloq-
silinisgan amzadeben kolodiums, romelsac iyeneben medicinaSi, xolo 
koloqsilinisgan da qafurisgan _ celuloids.  

ZmarmJavasTan an Zmris anhidridTan  celuloza warmoqmnis rTul 
eTerebs: mono-, di- da triacetilcelulozas. isini gamoiyeneba 
acetaturi abreSumis, uwvadi fotofirisa da organuli minis warmoebaSi, 
romelic atarebs ultraiisfer sxivebs. 

celulozisgan iReben viskozur abreSumsa da celofans. orive 
produqti celulozisgan Sedgeba, oRond, Cveulebrivi celulozisgan 
gansxvavebiT, viskozuri abreSumis Zafebsa da celofanSi makromole-
kulebi erTi mimarTulebiT aris ganlagebuli. es miiRweva rigi fizikuri 
da qimiuri gardaqmnebisas. viskozad wodebuli xsnaris filieris wvril 
naxvretebSi gatarebiT iReben viskozuri abreSumis Zafebs, xolo wvril 
grZel xvrelebSi gatarebiT _ celofans. 

celulozis SedgenilobaSi ar Sedis aldehidis jgufi, amitom is, iseve 
rogorc saxamebeli, ar Sedis `vercxlis sarkis~ reaqciaSi.  

celuloza kargad iwvis: 

(C6H10О5)n  +  6nО2  →  6nCО2↑  +  5nH2О 
uhaero gaxurebisas celuloza iSleba _ ganicdis pirolizs. 

pirolizisas warmoiqmneba xis naxSiri, wyali da organuli nivTierebebi: 
meTani, meTanoli, ZmarmJava, acetoni da sxv. 

selisa da bambis saxiT celuloza gamoiyeneba qsovilebis warmoebaSi. 
misi udidesi raodenoba ki ixarjeba qaRaldisa da eTilis spirtis 
warmoebaSi. 

celulozisgan miRebuli glukozis duRiliT iReben eTilis spirts. am 
meTodiT miRebul eTilis spirts hidrolizur spirts uwodeben (1 t mer-
qnisgan SeiZleba miviRoT daaxloebiT 200 l hidrolizuri spirti). 

       

 
 daasruleT celulozis eTerifikaciis sqemebi da daasaxeleT reaqciaTa   

   organuli  produqtebi:   
          [C6H7O2(OH)3]n    +   HONO2      H SO , t2 4 →   [C6H7O2(OH)2(ONO2)]n       +    … 

          [C6H7O2(OH)3]n   +    CH3COOH H SO , t2 4 →   [C6H7O2(OH)(OCOCH3)2]n  +   … 

          [C6H7O2(OH)3]n   +   (CH3CO)2O H SO , t2 4 →   [C6H7O2(OCOCH3)3]n               +   ... 
  

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• celuloza ar gamoiyeneba sakveb produqtad, radgan ... .  

 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  
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4 • saxameblisgan gansxvavebiT, celulozis nawarmebi farTod gamoiyeneba, radgan... .  
• celuloza ar aris aRmdgeni naxSirwyali, radgan ... . 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:   
– gakveTilis romel etapze igrZeniT Tavi ufro TviTdarwmunebulad?  

 III. SeasruleT davalebebi. 

 1. CamoTvlilTagan romeli Sedgeba ZiriTadad celulozisgan? 
1. filtris qaRaldi  2. xorbali 3. bamba 
4. brinji   5. merqani 

 2.  dasaxelebulTagan ra aris dakavSirebuli  bunebaSi celulozis 
warmoqmnasTan? 
1. α-glukoza  2. β-glukoza  3. airadi Jangbadi 
4. naxSirmJava airi  5. wyali   6. qlorofili 
7. egzoTermuli procesi 8. polimerizaciis reaqcia         

 3.  SeadgineT 1 moli celulozis sruli wvis reaqciis toloba da gansazRvreT 
tolobaSi steqiometruli koeficientebis jami. 

4. 50% celulozis Semcveli ramdeni kg merqani unda aviRoT, rom miviRoT  
184 kg eTilis spirti?      Mr(C2H5OH) = 46, Mr(C6H10O5)n= 162n 

 5. miuTiTeT, ra aris swori da ra _ araswori  celulozisTvis. pasuxi 
daasabuTeT. 

 diax (+) ara (_) 

Sedgeba β-fruqtozis naSTebisagan   
saxameblis msgavsad, aqvs  zogadi formula (C6H12O6)n .  
misi Мr SeiZleba gamovTvaloT gamosaxulebiT 162n    
makromolekula Seicavs 6n –OH jgufs  
makromolekulebi warmoqmnis boWkoebs  

6. miuTiTeT gamoTqmebi, romlebic marTebuli ar aris celulozisTvis:                    
a. merqnisgan gamoyofen sulfituri xerxiT 
b. makromolekulebs Soris ar arsebobs wyalbaduri bma  
g. misi Sedgeniloba SeiZleba gamovsaxoT [C6H7O2(OH)3)]n saxiT 
d. saxameblisgan gansxvavebiT, misi hidrolizi mimdinareobs erT stadiad 
e. gamoiyeneba viskozuri abreSumis warmoebaSi 
 

 7. riT gansxvavdeba celuloza saxameblisgan?  
1. elementuri SedgenilobiT 
2. makromolekulis warmomqmneli monosaqaridis naSTis aRnagobiT 
3. boWkoebis warmoqmnis unariT 
4. adamianis organizmis mier mouneleblobiT        

8. daadgineT Sesabamisoba: 
1. piroqsilini 
2. acetaturi abreSumi 
3. organuli mina 
4. ukvamlo denTi 
5. uwvadi firi 
6. feTqebadi nivTiereba 

 

[C6H7O2(ОNО2)3)]n  __  
 
[C6H7O2(OCOCH3)3)]n  __ 
 

 

a 

b 

g 

d 
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qvemoT mocemuli, gazeTis gverdidan aRebuli informaciis 
nawilis safuZvelze upasuxeT CarCoSi moTavsebul kiTxvebs. 

  
 

 

 

  
 

 

 
ZmarmJavas urTierTqmedeba 
metalebTan 

• sinjaraSi CaasxiT 2 ml ZmarmJava, 
daumateT TuTiis 1-2 granula da 
sinjara sustad gaacxeleT 
spirtquraze. 
 

 
imsjeleT Sedegebze: 

_ ra SeamCnieT sinjaris 
gacxelebisas? romeli airi 
gamoiyofa sinjaridan? 

_ SeadgineT reaqciis toloba. 
_ romeli metalebi reagirebs 

ZmarmJavasTan? romeli ar 
reagirebs?  

 

ratom? 
(ganixileba 
problema) 

ratom axdens 
qaRaldis warmo-
eba aseT gavlenas 
tyis gaCexaze?  

 

rogor? 
(teqnologiuri 

procesis 
gamosaxva) 

rogor awarmo-
eben qaRalds 
merqnisgan? 

 

ra gavakeTo? 
(winadadebebi prob-
lemis gadasaWrelad) 
ra SeiZleba gavakeToT 
qaRaldis warmoebis 
mizniT tyis gaCexis 
aRsakveTad?  

 

daskvnebi:  
_______________ 
_______________
_______________ 

 

daskvnebi:   
____________
____________
____________ 

 

daskvnebi:  
___________________ 
___________________ 
___________________ 
 

 

... Tu navTobs uwodeben  `Sav 
oqros~, bunebriv airs _ `cisfer 
oqros~, bambas _ `TeTr oqros~, 
ueWvelia, tyes SeiZleba `mwvane 
oqro~ vuwodoT. 

adamianebi uZvelesi droidan 
iyeneben tyes sxvadasxva 
moTxovnilebis dasakmayo-
fileblad (samSeneblo 
masalad, saxlebis gasaTbobad, 
qaRaldisa da sxva produq-
tebis sawarmoeblad da a.S.). 

mravali saukunea, rac merqani qaRaldis warmoebis 
erTaderTi nedleulia. amJamad qaRaldis warmoebis-
Tvis yovelwliurad ixarjeba aTeul milionobiT 
kubometri merqani.  `planetis  filtvebad~ wodebu-
li tyeebis gaCexa Tanamedroveobis erT-erT globa-
lur problemad gvevlineba...  

sagazeTo statia 

 praqtikuli 
samuSao 

karbonmJavebis, rTuli eTerebis, sarecxi 
saSualebebis da naxSirwylebis qimiuri Tvisebebi 

2  

a 
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4  
 

 

 
ZmarmJavas rTuli eTeris miReba 

•  sinjaraSi moTavsebul 2 ml 
eTanols daumateT 2 ml 
ZmarmJava da 1 ml 
koncentrirebuli gogirdmJava. 
sinjaras daaxureT sacobi 
gazgamyvani miliT da ramdenime 
wuTis ganmavlobaSi gaacxeleT 
wylis abazanaze. gacivebis Semdeg 
sinjaraSi CaasxiT 4-5 ml wyali.  
am dros wylis zedapirze 
warmoiqmneba eTilacetatis fena 
da sinjaridan gavrceldeba 
sasiamovno suni. 

 

 
imsjeleT Sedegebze: 

– SeadgineT eTanolsa da 
ZmarmJavas Soris reaqciis 
toloba. 

– ra rols TamaSobs reaqciaSi 
gogirdmJava?  

– ra ewodeba sinjaraSi 
warmarTul reaqcias?  

 

 

 

 
vercxlis (I) oqsidis moqmedeba 
glukozaze da saqarozaze 

• or sinjaras, romelTagan erT-
erTSi glukozis 2 ml xsnaria, 
xolo meoreSi _ saqarozis 
amdenive xsnari, daumateT 1-2 ml 
vercxlis oqsidis amiakuri 
xsnari. orive sinjara gaacxeleT 
mduRare wylis abazanaze. 

  

 
imsjeleT Sedegebze: 

– ra SeamCnieT TiToeul 
sinjaraSi? 

– ras ukavSirdeba es 
gansxvaveba? 

– glukozis romeli forma _ 
aldehidspirtuli Tu 
cikluri _ Sedis `vercxlis 
sarkis~ reaqciaSi?  

– SeadgineT reaqciis toloba. 
 

 

 
iodis moqmedeba saxamebelze 

• sinjaras, romelSic 
moTavsebulia 2 ml saxameblis 
bubko, daamateT ramdenime wveTi 
iodis xsnari eTanolSi da 
daakvirdiT cvlilebebs. 

• sinjaras daaxureT sacobi da 
narevi sustad gaacxeleT 
spirtquraze. daakvirdiT 
momxdars. 

• sinjara CauSviT civ wyalSi da 
isev daakvirdiT momxdar 
cvlilebas. 

 

imsjeleT Sedegebze: 

– ra SeamCnieT iodis xsnaris 
bubkoze damatebisas? 

– ra emarTeba kleisters 
gacxelebisas? rogor 
SeiZleba amis axsna? 

– rogor axsniT sinjaris civ 
wyalSi CaSvebisas momxdar 
cvlilebebs?  

b 

g 

d 
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1. naxSirwylebis umetesoba bunebrivi polimerebia zogadi formuliT Cn(H2O)m. 

2. naxSirwylebi iyofa monosaqaridebad, disaqaridebad da polisaqaridebad. 

3. monosaqaridebi naxSirwylebia, romlebic hidrolizs ar ganicdis. 

4. disaqaridebi naxSirwylebia, romelTa erTi molekulidan hidrolizisas 
ori molekula monosaqaridi warmoiqmneba. 

5. poliqaridebi naxSirwylebia, romelTa erTi molekulidan hidroli-
zisas mravali molekula monosaqaridi warmoiqmneba. 

6. nivTierebis saxelwodebaSi daboloeba `oza~ miuTiTebs, rom is naxSir-
wylebs miekuTvneba. 

7. fruqtoza da galaqtoza glukozis izomerebia. 

8. xsnarSi glukoza arsebobs xuTatomiani aldehidspirtis, agreTve α da β  
ciklur formaSi.  

9. glukozis α da β formebis urTierTgardaqmnas tautomeria ewodeba, 
xolo α da β formebs _ tautomerebi. 

10. kristalur mdgomareobaSi glukoza α-formis saxiT imyofeba.  

11. vercxlis(I) oqsidis moqmedebiT, susti gaxurebisas ki _ spilenZ(II)-is 
hidroqsidiTac glukoza iJangeba glukonis mJavad. 

12. tute areSi glukoza spilenZ(II)-is hidroqsidTan warmoqmnis spilenZ(II)-
is saqaratis kaSkaSa lurj xsnars.  

13. pirobebisgan damokidebulebiT, glukoza ganicdis spirtul, erbo-
mJavur da rZemJavur duRils.  

14. fruqtoza xuTatomiani ketonspirtia; ar iJangeba vercxlis(I) oqsidiT 
da spilenZ(II)-is hidroqsidiT. 

15. saqarozis molekulaSi  α-glukozisa da β-fruqtozis  naSTebi SeerTe-
bulia glikoziduri bmiT.  

16. saqaroza ar iJangeba vercxlis(I) oqsidiT da spilenZ(II)-is hidroqsidiT. 

17. maltoza, laqtoza, agreTve glukoza, riboza da dezoqsiriboza 
miekuTvneba aRmdgen naxSirwylebs.  

18. saxamebeli, celuloza da glikogeni polisaqaridebia.  

19. saxamebeli Sedgeba α-glukozis, xolo celuloza _ β-glukozis naS-
Tebisgan.    

20. saxameblis makromolekulebs aqvs ganStoebuli da araganStoebuli aRnagoba.  

21. araganStoebuli aRnagobis saxameblis makromolekulebs ewodeba 
amiloza, xolo ganStoebuli aRnagobisas _ amilopeqtini.   

22. cxel wyalSi saxamebeli warmoqmnis bubkos.  

23. iodis moqmedebiT saxamebeli lurj Sefervas iRebs.  

24. celuloza araganStoebuli aRnagobis bunebrivi polimeria.  

25. celuloza kargad ixsneba amiakian wyalSi gaxsnil spilenZ(II)-is hidro-
qsidSi.  

26. celulozis rTul eTerebs farTo gamoyeneba aqvs. 
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i   daamyareT Sesabamisoba: 
1. glukoza  2. fruqtoza  3. galaqtoza   4. riboza   5.dezoqsiriboza 

aldoheqsoza __                   ketoheqsoza __             aldopentoza __ 
2. daamyareT Sesabamisoba:  

 
          1.                                   2.                              3.                           4.  

glukoza __            fruqtoza __       riboza __             dezoqsiriboza __ 
3. romeli  naxSirwylebi ganicdis hidrolizs? 

1. glukoza      3. saxamebeli       5. fruqtoza 
2. saqaroza      4. maltoza         6. celuloza 

4. daasruleT gamoTqmebi, romlebic exeba  glukozas an mis molekulas:       
 

a. kristalur mdgomareobaSi glukoza arsebobs mxolod ... formis saxiT. 
b. xsnarSi glukoza arsebobs ori ... da erTi ... formis saxiT. 
g. glukozis  α - da β-formebis urTierTgardaqmnis movlenas ewodeba ... .  
d. aldehidspirtul formaSi Seicavs  5 ... jgufs da erT ... jgufs. 
5.  romeli reaqtivis saSualebiT SeiZleba glicerinisa da glukozis 
gansazRvra?  

a) Ca(OH)2                 b) Cu(OH)2                   g) Cu2O             
d) Ag2O                      e) H2SO4 

6. SeasworeT araswori gamonaTqvamebi, romlebic exeba orive monosaqarids: 
ribozasa da dezoqsiribozas:                                             

a. oTxatomiani aldehidspirtebia. 
b. Sedgeniloba Seesabameba formulas Cn(H2O)m. 
g. Caketili ciklebi Seicavs atomTa erTnair ricxvs. 
d. heqsozebia. 
e. aRdgeba wyalbadiT.  

7. daasruleT  saqarozis qimiuri Tvisebebis amsaxveli sqemebi: 

1. C12H22О11  →duRili
                  2. C12H22О11 + Cu(ОH)2 →       

3. C12H22О11 +O2 →  t                        4. C12H22О11+ H2О →
+H            

5. C12H22О11  + I2 → 
8. romel nivTierebebTan reagirebs saxamebeli? 

1. H2O             2. Cu(OH)2             3. Ag2O              4. I2              5. O2 

9. ramden  –ОН jgufs Seicavs glukozis, saqarozis, saxameblisa da celulozis 
TiTo molekula?                           

10. ramdeni g vercxlis(I) oqsidia saWiro 2 moli glukozis glukonmJavamde 
dasaJangad? Mr(Ag2O) = 232. 
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organuli 
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nawili 
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nitronaerTebi, aminebi, 
aminmJavebi da  cilebi 

Tavi  
  5 

  L
AYİ

HƏ



 

 

 

ni
t

r
o

na
er

T
eb

i,
 a

mi
ne

bi
, a

mi
nm

Ja
ve

bi
 d

a 
c

il
eb

i 

5   

azotSemcvel organul nivTierebebs Soris gansakuTrebul adgils 
ikavebs cilebi da maTi warmomqneli aminmJavebi. 
cilebi cocxali organizmebis struqturisa da funqciis safuZvelia. 
TviT saxelwodeba proteinebi (berZn. _ pirveli, umTavresi) asaxavs 
nivTierebaTa am klasis pirvelxarisxovan biologiur mniSvnelobas. 
miuxedavad imisa, rom cilebi warmoqmnilia sul 20 aminmJavisgan, isini 
Zalze bevria. gamoTvlilia, rom bunebaSi gvxvdeba 1010-1012 sxvadasxva 
cila, romlebic uzrunvelyofs 106  saxeobis cocxali organizmis 
arsebobas. maTgan adamianis organizmi Seicavs  50 000 sxvadasxva saxis 
cilas. dRemde dadgenilia daaxloebiT 2500 cilis aRnagoba. 
cilebi warmoiqmneba cocxali organizmebis ujredebSi, biosinTezis 
procesSi. 
cilebi SeiZleba sinTezurad miviRoT qimiur laboratoriebSic. 
amisTvis aucilebelia maTi pirveladi struqturis dadgena da, Semdeg, 
aminmJavebis naSTebis SeerTeba pirveladi struqturis Sesabamisi 
TanmimdevrobiT. magram es Zalze rTuli amocanaa. magaliTad, 
umartivesi cilis _ insulinis erTi polipeptiduri jaWvis sinTe-
zisTvis _ 89, xolo meore jaWvis sinTezisTvis _ 138 reaqciis 
ganxorcieleba mouxdaT. am yvelafers 10 weli dasWirda.     
 

• nitronaerTebi  
• monoaminebi  
• diaminebi 
• pirveladi, meoreuli da 

mesameuli aminebi 
• organuli fuZeebi 
• anilini   
• α-aminmJavebi 
• glicini 
• Siga marili 
• organuli amfoteruli 

nivTiereba 
• polipeptidi  
• peptiduri jgufi 
• peptiduri bma 
• proteinebi  
• proteidebi 
• cilis aRnagoba 
• cilis denaturacia 
• renaturacia 
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gaixseneT VII-X klasebSi Seswavlili masala da SeasruleT davalebebi. 
                      

 
1. daasaxeleT  CH3NH2 Sedgenilobis naerTis warmomqmneli ori jgufi 

(radikali) da miuTiTeT maTi valentoba.  
 
2. IX klasSi Seswavlili romeli organuli naerTebis SedgenilobaSi Sedis  

NH2 jgufi?  

a. karbonmJavaTa amoniumis marilebSi; 
b. mxolod cilebSi;  
g. aminmJavebSi;  
d. poliamidur boWkoebSi. 

 
3. SedgineT meTilaminis (CH3NH2), eTilaminisa (C2H5NH2) da fenilaminis 

(C6H5NH2) struqturuli formulebi.                   
 
4. romeli nivTierebis nawarmebad SeiZleba ganvixiloT aminebi?  

a. naxSirwylebis; 
b. molekuluri azotis; 
g. amiakis; 
d. amoniumis kationis. 

 
5. rogor fiqrobT, Cveulebriv pirobebSi ratom aris meTanoli siTxe, 

xoli meTilamini _ airadi nivTiereba? 
 
6. amiakis wyalSi xsnadobis  gaTvaliswinebiT, ra SeiZleba iTqvas 

meTilaminis wyalSi xsnadobaze? pasuxi daasabuTeT. 
 
7. ratom iTvleba aminmJavebi organul amfoterul nivTierebebad? 
 
8. romeli bmiT ukavSirdeba erTmaneTs aminmJavebis naSTebi cilis 

molekulaSi?  

a. amiduri bmiT; 
b. rTuleTeruli bmiT; 

 
d. peptiduri bmiT. 

 

–C–N– 
O  H 

g. bmiT; 
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azotSemcvel organul nivTierebebs miekuTvneba nitronaerTebi, 
aminebi, aminmJavebi, cilebi da sxv.  
 

• nitronaerTebi organuli naerTebia, romelTa molekulebSi 
erTi an ramdenime nitrojgufi (–NO2) SeerTebulia naxSirwyal-
badis radikalTan.  

• aminebi amiakis nawarmebia, romelSic wyalbadis atomebi Canac-
vlebulia naxSirwyalbadis radikaliT. 

  
azotis atomTan dakavSirebuli radikalebis ricxvisgan damoki-
debulebiT, ganasxvaveben pirvelad, meoreul da mesameul 
aminebs.   

 
 

–NH2  funqciur jgufs aminojgufi ewodeba. 
Tu aminis molekula mxolod erT aminojgufs (–NH2) Seicavs, mas 
monoamini ewodeba, Tu ors _ diamini; magaliTad, CH3–NH2 da C6H5–NH2 
monoaminebia, H2N–CH2–CH2–NH2 (eTilendiamini) da H2N–(CH2)6–NH2 (heqsa-
meTilendiamini) _ diaminebi. 
Cveulebriv, di-, tri- da sxv. aminebi, agreTve aromatuli aminebi, 
magaliTad fenilamini (C6H5NH2) ganixileba, rogorc naxSirwyalbadebis 
nawarmebi.  
saSualo skolaSi ZiriTadad Seiswavlian najer monoaminebs, aroma-
tuli aminebidan ki _ mxolod anilins (fenilamins). 

• aminmJavebi organuli nivTierebebia, romelTa molekulebi Seicavs 

amino- (–NH2)  da karboqsilis (–COOH)  jgufebs.  

• cilebi rTuli Sedgenilobisa da aRnagobis maRalmolekuluri orga-

nuli nivTierebebia, romelTa molekulebSi α-aminmJavebis naSTebi 
erTmaneTTan dakavSirebulia peptiduri bmiT.  

 

R –NH2 
pirveladi amini 

R 1–NH–R 2 
meoreuli amini 

R1–N–R2 
R3 

mesameuli amini 

nitronaerTebi,  
aminebi, 
aminmJavebi  
da cilebi  5 

Tavi  –NH2   
funqciur jgufs 
ewodeba aminojgufi.  
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5.1.  nitronaerTebi  
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– romeli reaqciiT iReben alkanebisgan da arenebisgan nitronaerTebs?  
– romel aromatul nitronaerTs ewodeba pikrinmJava?  
 

varaudoben, rom Tanamedrove feTqebadi nivTi-
erebebis prototipia `berZnuli cecxli~, 
romelic SeimuSaves VII saukunis bolos. bolo 
wlebSi feTqebadi nivTierebebis dasamzadeblad 
gamoiyeneboda ZiriTadad azotmJavas nawarmebi, 
maT Soris nitronaerTebi. 
pirveli msoflio omis wlebSi saartilerio 
Wurvebis dasamzadeblad farTod gamoiyeneboda 
pikrinmJava da misi marilebi, agreTve trotili.  

– romeli aromatuli 
nivTierebis nawarmebia 
pikrinmJava da 
trotili? 

 
saqmianob a  •  nitronaerTebi da azotmJavas  rTuli eTerebi. SeavseT cxrili da 

gansazRvreT nitrojgufis ganmasxvavebeli Taviseburebani am or 
naerTSi. 

                                                                     C6H5NO2 C3H5O3(NO2)3 
SeadgineT naerTebis struqturuli formulebi   
aRniSneT rTuli eTeri (+)   
dawereT naerTTa swori saxelwodebebi   
aRniSneT N–C bmis Semcveli nivTiereba (+)   
aRniSneT martivi N–O bmis Semcveli nivTiereba (+)   

imsjeleT:   riT gansxvavdeba C6H5 da C3H5O3 naSTebTan nitrojgufis bma mocemul 
naerTebSi?   

 
• nitronaerTebi organuli naerTebia, romelTa molekulebSi erTi an 

ramdenime nitrojgufi (–NO2) SeerTebulia naxSirwyalbadis radikalTan.  
 magaliTad, CH3–NO2, C2H5–NO2, C3H7–NO2 da sxv. nitronaerTebia.   
 naxSirwyalbadis radikalis bunebis mixedviT nitronaerTebi SeiZleba 

davyoT nitroalkanebad, aromatul nitronaerTebad da sxv. 
 

 
 
CH3–NО2         CH3–CH2–CH2–NO2                   
 
 

                 nitroalkanebi                                        aromatuli nitronaerTebi 
 

saerTaSoriso nomenklaturiT nitronaerTebis saxelwodebebi war-
moiqmneba nitronaerTis naxSirwyalbadovani radikalis Sesabamisi alkanis 
dasaxelebaze prefiqs `nitros~ damatebiT. aucileblobis SemTxvevaSi 
cifriT miuTiTeben jaWvSi nitrojgufis adgils, magaliTad: 

 

               CH3 

О2N               NО2
           

 

 
             NО2 
   
               

6 
 4  

2  NO2 
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5  
 
                                                                                       1            2         3            4 

 CH3–NО2         C6H5–NO2          CH3–CH–CH2–CH3      
nitromeTani            nitrobenzoli              2-nitrobutani                                                      
  
 

nitronaerTebis izomeria ganpirobebulia nitrojgufis mdebareobiT 
naxSirbadovan jaWvSi (1,2) da am jaWvis aRnagobiT (3,4), magaliTad:  

           CH3–CH2–CH2–NO2                                       CH3–CH2–CH2–CH2–NO2 

                      NO2                                                                         CH3      

           CH3–CH–CH3                                                  CH3–CH–CH2–NO2 
            2-nitropropani                                                   2-meTil-1-nitropropani  

 
 nitronaerTebSi azoti oTxvalentiania, xolo 

misi Jangvis ricxvia +3. rogorc azotmJavas 
molekulis SemTxvevaSi, miuxedavad imisa, rom 
nitrojgufSi erT-erTi N–O bma warmoqmnilia 
azotis atomis gauziarebeli eleqtronuli 
wyvilis xarjze, orive N–O bmis sigrZe erT-
nairia. azotis atomi sp2-hibridul mdgomare-
obaSi imyofeba (a):  

nitronaerTebs iReben ZiriTadad naxSirwyalbadebis nitrirebis 
reaqciiT. nitroalkanebi miiReba alkanebis ganzavebul azotmJavasTan 
(konovalovis reaqcia), an  am mJavas orTqlTan (≈4750C) urTierTqmedebiT:  

CH3–(CH2)4–CH3  +  HО–NО2  → C150  о 

 CH3–(CH2)4–CH2–NО2   +  H2О 
        heqsani                      10%-iani                              1-nitroheqsani 

         C3H8   +  HО –NО2(orTqli)  →  C475 о 

  C3H7–NО2  +  H2О  
       propani                                                              1-nitropropani 

aromatuli naxSirwyalbadebi, sxva naxSirwyalbadebTan SedarebiT, 
advilad nitrirdeba. maT nitrirebas atareben kincentrirebuli 
azotmJavasa da gogirdmJavas nareviT: 

 
 

             H                                                                  NО2 
 
                       +  HО–NО2(konc.)    → 42SOH t,                          +        H2О                                                                                                                             
                                                                
        benzoli                                                             nitrobenzoli 
 
nitronaerTebs iReben agreTve alkilhalogenidebze natriumis 

nitritis moqmedebiT: 
C3H7 – Cl     +    NаNО2    →   C3H7 – NО2       +    NаCl 

                 p-propilqloridi                            1-nitropropani 
 

NO2 
                CH3 

О2N                  NО2
           

 

 
               NО2 
  2,4,6-trinitrotoluoli       

6 
 4  

2  

a 

1 3 

2 4 

1-nitropropani  1-nitrobutani 
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nitronaerTebis umniSvnelovanesi qimiuri Tvisebaa maTi aminebad gar-
daqmna wyalbadiT aRdgenisas: 

R–NО2     +   6H    →     R–NH2    +  2H2О 
                         nitronaerTi                                   amini 

nitronaerTebi gamoiyeneba aminebis, aldehidebis, karbonmJavebis, 
polinitronaerTebis misaRebad. magaliTad, 2,4,6-trinitrotoluoli 
gamoiyeneba feTqebad nivTierebad.  

 
 

 
 SeadgineT nitromeTanis molekulis eleqtronuli formula. miuTiTeT 

formulaSi donorul-aqceptoruli meqanizmiT warmoqmnili kovalenturi bma.               
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• aromatuli naxSirwyalbadebis nitrireba mimdinareobs ... moqmedebiT. 
• naerTi C6H5NO2 miekuTvneba aromatul nitronaerTebs, radgan ... .  
• 2,4,6-trinitrotoluoli miekuTvneba trinitronaerTebs, radgan ... .  
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– ra SeiswavleT gakveTilis Temis irgvliv?              
– ras miaqcevdiT met yuradRebas Semdeg gakveTilebze?  
 III. SeasruleT davalebebi. 

 1. gansazRvreT nitronaerTebi: 
1. 1-nitropentani  2. nitroglicerini 
3. nitrobenzoli   4. 2,4,6-trinitrotoluoli 

2. romeli sqemis mixedviT warmoiqmneba nitroalkanebi? 

1. CH3(CH2)5CH3  +  HNО3(ganz.) → P t,
      2. C5H12  +  HNО3(konc.) → P t,

 
3. C7H8 + HNO3(konc.)  → 42SOH t,  

 3. ramdeni g nitrobenzolis miReba SeiZleba  0,5 moli benzolisgan, Tu 
reaqciis gamosavali Teoriulis 80%-ia?  Mr(nitrobenzoli) = 123.  

4. SeadgineT 1,3-dinitrobenzolisa da p-nitrotoluolis struqturuli 
formulebi. 

 5. SeadgineT 2-nitropropanis wyalbadiT aRdgenis reaqciis toloba. 
6. SeadgineT 2-nitrobutanis naxSirbadovani jaWvis aRnagobiT gansxvavebuli 

izomeris formula da daasaxeleT is saerTaSoriso nomenklaturiT. 

 7. SeadgineT acetilenisgan 2,4,6-trinitrotoluolis miRebis reaqciaTa  
tolobebi. miuTiTeT maTi mimdinareobis pirobebi. 

8. dawereT natriumis nitritisa da meoreuli butilqloridis urTierT-
qmedebiT nitronaerTis miRebis reaqciis toloba da daasaxeleT es naerTi 
saerTaSoriso nomenklaturiT. 

 

  
g a k v e Til is  
S e m d e g  

•    SeadgineT benzolisa da toluolis nitrirebis reaqciaTa 
tolobebi. 

• reaqciis produqtebis Sedgenilobis mixedviT gansazRvreT, 
romeli reaqcia ufro advilad mimdinareobs da axseniT am 
movlenis mizezi. 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  

a 

b 

g 

d 
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5 5.2. aminebi  
5.2.1. nomenklatura da izomeria    
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– ra aqvT saerTo nitronaerTebsa da aminebs?  
– romeli araorganuli nivTierebis nawarmad SeiZleba ganvixiloT spirtebi?  
 
XIX saukunis bolos dadginda, rom adamianebi, romlebic 
didi xnis ganmavlobaSi ikvebebodnen CenCogaclili 
brinjiT, gamoirCeodnen avadmyofuri sigamxdriTa da 
nervuli sistemis aSlilobis niSnebiT. gamokvlevebis 
Sedegad dadginda, rom am daavadebaTa mizezia sakvebSi 
aminojgufis (–NH2) Semcveli nivTierebis ararseboba, 
romelsac `vitamini~ (sicocxlis amini) uwodes da 
romelsac mxolod  brinjis CenCo Seicavda.  

– brinjis 
CenCoSi 
arsebuli 
aminnaerTebis 
romel 
Tvisebaze 
miuTiTebs es 
monacemebi?  

 
saqmianob a  • aminebis struqturuli izomeria. iciT ra, rom aminebi amiakis 

nawarmebia,  SeadgineT C3H9N Sedgenilobis aminebis struqturuli 
formulebi.    

imsjeleT: _ romeli mizezebi ganapirobebs aminebis struqturul izomerias?  

nomenklatura. saerTaSoriso nomenklaturiT najeri pirveladi aminis saxel-
wodeba  miiReba aminis naxSirwyalbadovani radikalis Sesabamisi alkanis saxelwo-
debaze prefiqs `aminos~ damatebiT. magaliTad: 

                     CH3–NH2                                            CH3–CH2–NH2  
                     aminomeTani                                                     aminoeTani 
C3H7NH2 Sedgenilobis aminidan dawyebuli, uTiTeben agreTve jaWvSi 

aminojgufis mdebareobas. naxSirbadis atomebis danomvras iwyeben im 
bolodan, romelTanac axlosaa aminojgufi:    

                                NH2                                                    NH2      CH3 
                                     1              2        3                                                                   1             2           3          4 

                     CH3–CH–CH3                          CH3–CH – CH–CH3 
                                2-aminopropani                             2-amino-3-meTilbutani 

racionaluri nomenklaturiT pirveladi aminis saxelwodebas adgenen  
radikalis saxelwodebaze sityva `aminis~ damatebiT: CH3–NH2 meTilamini, 
CH3–CH2–NH2 eTilamini da sxv.   
meoreul da mesameul aminebs asaxeleben ZiriTadad racionaluri 
nomenklaturiT; am dros radikalebs CamoTvlian mciredan didisken:   

                                                                                                 CH2–CH3 
      CH3–NH–CH3      CH3–NH–C2H5            CH3–N 

 

        CH(CH3)2 
      dimeTilamini                 meTileTilamini                        meTilizopropilamini 

 

SeniSvna. nivTierebebs, romlebSic azoti dakavSirebulia oTx atomTan an 
atomTa jgufTan, Semdegnairad asaxeleben: [RNH3]+ _ alkilamoniumis 
kationi,  [(C2H5)2NH2]Cl _ dieTilamoniumis qloridi da a.S.  
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izomeria. aminebis izomeria gamowveulia sami mizeziT:  
1) naxSirwyalbadovani jaWvis aRnagobiT, magaliTad:  
 

       4            3            2            1 
    CH3–CH2–CH2–CH2–NH2     
                  1-aminobutani                                     
 

2) naxSirwyalbadovan jaWvSi aminojgufis –NH2 mdebareobiT,  magaliTad:    
      
 

 
            3            2            1 
       CH3–CH2–CH2–NH2               
          1-aminopropani 
 

3) azotis atomTan dakavSirebuli radikalebis ricxviT, magaliTad:  
 

                                  
 

         CH3–CH2–CH2–NH2      CH3–NH–CH2–CH3         CH3–N–CH3 
         1-aminopropani                         meTileTilamini              trimeTilamini 
     (pirveladi amini)                     (meoreuli amini)               (mesameuli amini) 
 

 aminebSi arsebobs agreTve opti-
kuri izomeria. magaliTad, 2-amino-
butanis molekulaSi naxSirbadis 
meoreuli atomi dakavSirebulia 4 
sxvadasxva atomTan an atomTa jguf-
Tan (–H, –NH2, –CH3, –C2H5), ris 
Sedegadac misi molekula arsebobs 
ori optikuri izomeris saxiT:  
 
 

2-aminobutanis optikuri izomerebi  
 

 

 
 SeadgineT C5H11NH2 Sedgenilobis aminis yvela struqturuli izomeris struq-

turuli formula da daasaxeleT isini saerTaSoriso nomenklaturiT. miuTiTeT 
naxSirbadis asimetriuli atomis Semcveli aminebi.  

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• propilamini da izopropilamini erTmaneTis izomerebia, radgan ... .  
• butilaminis izomerebis ricxvi ... propilaminis izomerebis ricxvze, radgan 

С4H9NH2  Sedgenilobis aminebs axasiaTebs  ... izomeria.                     
• С6H15N Sedgenilobis amins, romelic Seicavs naxSirbadis 3 pirvelad atoms, 

racionaluri nomenklaturiT ewodeba ... .  

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– romeli informacia mogeCvenaT yvelaze saintereso? 

 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  

           NH2 
    1              2        3 
  CH3–CH–CH3    

      2-aminopropani 

           CH3 
 3         2      1 
CH3–CH–CH2–NH2    

    1-amino-2-meTilpropani 

CH3 

sarke 

NH2 

H 

CH3 C2H5 
H 

NH2 

C2H5 
 CH3 
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5  III. SeasruleT davalebebi. 

 1. miuTiTeT monoaminebi. 

1. CH3NH2      2. CH3NHC2H5      3. H2NCH2CH2NH2    4. C6H5NH2      5. (CH3)3N                                                                                                       
2. daasaxeleT aminebi saerTaSoriso nomenklaturiT: 

1.  CH3–CH2–CH2–NH2              2.  CH3–CH–CH3                3.  CH3–CH–CH2–CH2–CH3 
                                                              |                                      | 
                                                             NH2                                     NH2 

 3.  SeadgineT aminis struqturuli formula, romelic miRebulia meTil-
aminis meTilis jgufis erTi wyalbadis atomis izopropilis radikaliT 
Canacvlebis Sedegad da daasaxeleT is saerTaSoriso nomenklaturiT. 

4. gansazRvreT R2NH tipis najeri aminis formula, Tu is 31,1% azots 
Seicavs.  
 

 5. SeadgineT aminebis struqturuli formulebi: 
1. C7H9N  Sedgenilobis meoreuli alifaturi amini;                 
2. C7H9N  Sedgenilobis meoreuli aromatuli amini;  
3. C8H11N  Sedgenilobis mesameuli aromatuli amini.          

6. daadgineT Sesabamisoba:                                       
1. (CH3)2CHNH2                  2. CH3NHC2H5                          3. (CH3)3N      
a. trimeTilamini         b. izopropilamini           g. meTileTilamini  

pirveladi amini __           meoreuli amini __            mesameuli amini __  
 

 7. gamosaxeT  najeri pirveladi aminis fardobiTi molekuluri masa mole-
kulaSi naxSirbadis atomebis ricxvis (n) mixedviT. 

8. SeadgineT C4H9NH2 Sedgenilobis aminis struqturuli izomerebis 
struqturuli formulebi da daasaxeleT isini saerTaSoriso nomen-
klaturiT. SeadareT izomerTa es ricxvi C4H9OH Sedgenilobis najeri 
spirtis izomerTa ricxvs da axseniT gansxvavebis mizezi.  
 

  
g a k v e Til is  
S e m d e g   

moamzadeT biuleteni Temaze: `aminebis roli adamianis 
cxovrebaSi~. 

 
 
5.2.2. miReba, aRnagoba da fizikuri Tvisebebi 
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •      
– riT aris ganpirobebuli araorganuli nivTierebis, amiakis fuZe Tvisebebi? 
– ratom ixsneba amiaki wyalSi kargad? 
 
alkilaminebsa da aromatul aminebs, 
romlebic wamlebad gamoiyeneba, 
Cveulebriv, Sinaganad iReben maTi 
marilebis _ hidroqloridebis saxiT.  

ris xarjze warmoqmnis 
aminebis molekulebi 
naerTebs 
qlorwyalbadTan?  

a 

b 

g 

d 
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saqmianob a  • meTilaminisa da fenilaminis molekulaTa eleqtronuli aRnagoba. 
gaiTvaliswineT meTilaminis, amiakisa da fenilaminis molekulaTa 
eleqtronuli aRnagoba da SeavseT cxrili.                   

 

 1 2 3 
naxSirbadis atomis hibriduli mdgomareoba    
azotis atomis gauziarebeli eleqtronuli wyvilebis ricxvi     
orbitalis tipi, romelic Seicavs gauziarebel eleqtronul wyvils     
nivTiereba, romelic Seicavs eleqtronodonorul radikals (+)    

imsjeleT:   ra TanmimdevrobiT izrdeba eleqtronuli simkvrive azotis atomze 
dasaxelebul nivTierebebSi? riT aris es ganpirobebuli?  

 
miReba. najer aminebs iReben ZiriTadad nitronaerTebis wyalbadiT 

aRdgenis gziT:  

 
 

alkilaminebs iReben agreTve spirtebze an alkilhalogenidebze amiakis 
moqmedebiT:                                       

 
 

 
 
bolo or reaqciaSi warmoiqmneba pirveladi, meoreuli da mesameuli 
aminebis (RNH2, R2NH, R3N) narevi.  

 aminebis eleqtronuli aRnagoba. aminebis molekulebSi, iseve rogorc 
amiakis molekulaSi, azotis atomi imyofeba sp3 hibridul mdgomareobaSi 

da gauziarebeli eleqtronuli wyvili moTavsebulia 
am orbitalze (a).  amitom alkilaminebs, amiakis msgav-
sad, aqvT fuZe Tvisebebi, anu aminebi organuli 
fuZeebia. 

vinaidan alkilis jgufs, wyalbadis atomTan 
SedarebiT, eleqtronodonoruli Tvisebebi aqvs, 
alkilaminis azotis atomze eleqtronuli Rrublis 
simkvrive metia, vidre amiakis SemTxvevaSi. amitom 
alkilaminebi amJRavnebs ufro Zlier fuZe Tvisebebs, 
vidre amiaki. molekulaSi alkiluri jgufebis ricxvis 
zrdasTan erTad aminebis fuZe Tvisebebi izrdeba.  

vinaidan fenilis jgufs, wyalbadis atomTan SedarebiT, eleqtro-
noaqceptoruli Tvisebebi aqvs, anilinis (C6H5NH2) azotis atomze 
eleqtronuli Rrublis simkvrive naklebia, vidre amiakis SemTxvevaSi. 
Sedegad anilins aqvs ufro susti fuZe Tvisebebi, vidre amiaks. 
molekulaSi fenilis  jgufebis ricxvis zrdasTan erTad aromatuli 
aminebis fuZe Tvisebebi sustdeba. 

N 

H H CH3 

1 N 

H H H 
 

2 N 

H H C6H5 

3 

R–CH2–NH2  + 2H2O 
       amini 

  𝑡𝑡,   𝑘𝑘𝑘𝑘𝑡𝑡.  
�⎯⎯⎯⎯� R–CH2–NO2 + 3H2 

   nitronaerTi 

C2H5NH2    +   H2O 
 eTilamini        

C2H5OH    +   NH3            eTilis spirti 
→ 

C3H7NH2   +   NH4Br 
   p-propilamini 
 

C3H7Br   +    2NH3 
  p-propilbromidi 

→ 

sp
3
 (a) 

N 

H 
H R 
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5 
 

 S e i s w a v l e  

aminebis fuZe Tvisebebi   
fuZe Tvisebebis zrdis mixedviT ganalageT: 

(CH3)2NH      NH3            CH3NH2             
amoxsna: 

radgan alkilis (meTilis) jgufs eleqtronodonoruli Tvisebebi aqvs,  fuZe 
Tvisebebi gaizrdeba rigSi:  NH3 → CH3NH2 → (CH3)2NH.  
 

gamoiyene  
fuZe Tvisebebis klebis mixedviT ganalageT rigSi eTilamini, amiaki, anilini  
C6H5–NH2   da difenilamini C6H5–NH–C6H5.  

 
fizikuri Tvisebebi. aminebis pirveli warmomadgenlebi: meTilamini, 

dimeTilamini, trimeTilamini wyalSi kargad xsnadi, amiakis sunis mqone 
airebia, Semdegi wevrebi _ siTxeebi ayrolebuli Tevzis suniT, xolo 
umaRlesi aminebi (n≥12) _ usuno myari nivTierebebi.  

wyalxsnarebSi aminebis molekulebi wyalbadur bmebs warmoqmnis wylis 
molekulebTan. amis gamo aminebi, daaxloebiT iseTive molekuluri masis 
mqone naxSirwyalbadebTan SedarebiT, wyalSi ukeT ixsneba. xsnadoba 
mcireba molekuluri masis zrdasTan erTad.  
molekulaTaSorisi wyalbaduri bma alkilaminebSi 

pirveladi da meoreuli aminebi Seicavs polarul N–H bmas, amitom maTi 
molekulebi wyalbadur bmebs warmoqmnis erTmaneTTanac. 

amave dros,  N–H...N wyalbaduri bma  ufro sustia, vidre O–H...O 
wyalbaduri bma. am mizeziT meTilamini ufro dabal temperaturaze duRs, 
vidre meTanoli, romelsac TiTqmis aseTive molekuluri masa aqvs:  

 

nivTiereba Mr T duR., °C wyalbaduri bma 
CH3NH2 31,0 –6,3 N–H...N 
CH3OH 32,0 65 O–H...O 

 

 
 SeadgineT meTilaminisa da wylis molekulebs Soris, agreTve TviT meTilaminis 

molekulebs Soris wyalbaduri bmebis warmoqmnis sqemebi.  
 
 
 

 aminebis fuZe Tvisebebi (R alkilis jgufia) 
  (C6H5)3N  <  (C6H5)2NH  <  C6H5NH2    <   NH3     <   RNH2    <   R2NH 

 
alifaturi aminebi 

amiaki    alkilamini   dialkilamini 
aromatuli aminebi 

trifenilamini  difenilamini  anilini 

 
 ganamtkiceT Seswavlili masala  
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 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore.  
• azotis atomze eleqtronuli simkvrive dimeTilaminis molekulaSi ... , vidre 

azotis atomze meTilaminis molekulaSi, radgan ... . 
• eTanolTan SedarebiT, eTilamini wyalSi ... ixsneba, radgan ... .  
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– Seni romeli amxanagi iyo ufro aqtiuri jgufuri muSaobisas?   

 III. SeasruleT davalebebi. 

  1. romeli sqemiT warmoiqmneba mxolod pirveladi amini? 

a. CH3CH2NO2 + 3H2  → kat. t,
     b. C4H9Br + 2NH3 →    g.  CH3OH + NH3 → 

 2. miuTiTeT fuZe Tvisebebis mqone nivTierebebi:  
1. NH3              2. C2H5NH2           3. C6H5OH      4. C2H5CHO     5. C6H5NH2 

 3. ramden atoms aqvs eTilaminis molekulaSi tetraedrulad mimarTuli 
orbitalebi?  

4. ramdeni sp3 hibriduli orbitali monawileobs bmebis warmoqmnaSi najeri 
pirveladi aminis (CnH2n+1NH2) molekulaSi?  

 5. ganalageT nivTierebebi rigSi fuZe Tvisebebis zrdis mixedviT da 
daasabuTeT es rigi: 

1. NH3                   2. C2H5NH2                3. C2H5NHCH3                  4. C6H5NH2 

6. miuTiTeT, ra aris swori da ra _ araswori  aminebisTvis. pasuxi daasabuTeT.  
 diax 

(+) 
ara 
(_) 

meTilamini ukeT ixsneba wyalSi, vidre eTani    
pirveladi aminebi wyalTan wyalbadur bmas ar warmoqmnis     
meTilaminis molekula polaruli molekulaa    
meTilamoniumis kationSi 2 atomi sp3  hibridul mdgomareobaSia    

 

 7. ratom duRs aminebi ufro dabal temperaturaze, vidre naxSirbadis 
imdenive atomis Semcveli najeri erTatomiani spirtebi? 
8. daamzadeT trimeTilaminis molekulis modeli. rogor axsniT modelis 
safuZvelze Semdeg faqts:  miuxedavad imisa,  rom am molekulis N atomze 
eleqtronuli simkvrive metia, vidre dimeTilaminSi,  trimeTilamins aqvs 
ufro susti fuZe Tvisebebi, vidre dimeTilamins. 

 
  
g a k v e Til is  
S e m d e g   

SeadgineT sqemaze mocemuli gardaqmnebis tolobebi.  

 
 

 

alkani alkilha-
logenidi nitronaerTi amini 

alkani alkeni spirti amini 

 
 refleqsia da Sefaseba  

a 

b 

g 

d 
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5  
5.2.3. qimiuri Tvisebebi da gamoyeneba  
 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– romel nivTierebebTan SeuZlia reagireba aminebs? ratom?  
– ra fers iRebs lakmusi alkilaminebis wyalxsnarSi? ratom? 
 
 dabali rigis aminebisa da amiakis sunis msgavsebis 
gamo, aminebs didxans amiakad miiCnevdnen. mxolod 
1849 wels, frangma qimikosma Sarl viurcma 
yuradReba miaqcia imas, rom aminebi haerze iwvis 
da, sakuTari axali warmodgenebis safuZvelze, 
moaxerxa sinTezurad mieRo meTilamini da 
eTilamini.  

– rogor mivida viurci 
daskvnamde, rom 
aminebi amiaki ar aris?  

 
saqmianob a  • alkilaminebis qimiuri Tvisebebi. daasruleT a da b sqemebi. 
daasaxeleT reaqciaSi monawile organuli nivTierebebi da upasuxeT cxrilSi 
mocemul kiTxvebs. 
                                               –3                                                                    –3  

(a) C2H5NH2 + HOH →                       (b)  CH3NH2 + HBr → 
 

kiTxva a b 

aminebis romel Tvisebebs asaxavs a da b sqemebi?   

ra tipis reaqciebs miekuTvneba a da b reaqciebi?   
rogoria azotis Jangvis ricxvi da valentoba reaqciis 
produqtebSi?  

  

romeli atomia donori da romeli _ aqceptori reaqciis 
produqtebSi? 

  

imsjeleT: 
– ra aris saerTo aminebis a da b reaqciebsa da amiakis Sesabamis reaqciebs Soris? 
– ra mouva b reaqciis produqts, Tu mas tutesTan erTad gavacxelebT? 

najeri aminebis qimiuri Tvisebebi, ZiriTadad, maTi fuZe TvisebebiT 
ganisazRvreba.  

qimiuri Tvisebebi. aminebs aqvs fuZe Tvisebebi, amitom maTi 
wyalxsnarebi lurjad Rebavs lakmusis wiTel  qaRalds:  

 
 
sxva sityvebiT, aminebi organuli fuZeebia. amitom najeri aminebi 

wyalTan warmoqmnis alkilamoniumis hidroqsidebs, mJavebTan ki _ wyalSi 
xsnad alkilamoniumis marilebs:       

   CH3NH2 + HOH → [CH3NH3]OH                  C2H5NH2 + HCl → [C2H5NH3]Cl       
 meTilamini                 meTilamoniumis                    eTilamini               eTilamoniumis      
                                         hidroqsidi                                                                 qloridi                                                                                         

H 
 

N: 
 

H 

R— 

alkilamini (fuZe) alkilamoniumis kationi 

alkilamoniumis hidroqsidi 
+ H—O—H     R— 

H 
 

N 
 

H 

—H + OH–    anu     [RNH3]OH 

+ 
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alkilamoniumis marilebi wyalSi disocirdeba, tuteebis moqmedebiT ki 
iSleba aminis gamoyofiT:  

         [RNH3]Cl  →   wyalSi disociacia   [RNH3] +    +   Cl−      
    [RNH3]Cl  +  KOH → t  RNH2  +  KCl  +  H2O      

                                                                                  amini 
amiakisgan gansxvavebiT, aminebi haerze iwvis:          

   4CH3NH2   +  9O2   →   wva 4CO2↑ + 2N2↑ + 10H2O 
 

 S e i s w a v l e  

aminebis qimiuri Tvisebebi 
daasruleT sqemebi da daasaxeleT reaqciaTa organuli produqtebi:  

a. (CH3)2NH  +  HBr  →                      b. [C2H5NH3]Cl  +  NaOH→ 
amoxsna: 

                      a.  (CH3)2NH  +  HBr  →  [(CH3)2NH2]Br 
                                                                  dimeTilamoniumis bromidi 

                      b.  [C2H5NH3]Cl + NaOH → C2H5NH2  +  NaCl  +  H2O 
                                                                                eTilamini 

gamoiyene  
SeadgineT trimeTilamoniumisa da iodwyalbadis  reaqciis toloba, daasaxeleT 
reaqciis produqti. 
 
 

gamoyeneba. najeri aminebi gamoiyeneba fuZeebis, inhibitorebis, floto-
reagentebisa da eqstragentebis saxiT, agreTve zogierTi samkurnalo 
nivTierebis, sinTezuri boWkoebis (nailoni) da sxv. warmoebaSi. 

 
 

 
 SeadgineT aminebTan dakavSirebuli cnebebis ruka.  
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• wyalxsnarebSi alkilaminebi ...  Rebavs lakmusis wiTel  qaRalds, radgan 

xsnarSi warmoiqmneba ... .  
• aminebis mJavebTan urTierTqmedebisas azotis atomi ... xarjze ierTebs mJavas ... .  
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– Temis romeli informacia mogeCvenaT ufro saintereso?  
 III. SeasruleT davalebebi. 

 1. aminebis romeli reaqcia ar mimdinareobs?           
a. C3H7NH2 + HOH →      b. C4H9NH2 + HCl →            g. C3H7NH2 + KOH →  

2. miuTiTeT aminebis fuZe Tvisebebis amsaxveli reaqciaTa sqemebi: 
a. C3H7NH2 + HOH →                                b. C4H9NH2   +  HCl → 

g. C2H5OH   +  O2  →t                              d. [CH3NH3]Cl  +  KOH →t    
 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  

a 
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5  3. daasruleT reaqciaTa sqemebi:  

a. C3H7NH2 + O2 →   wva
                           b.  (CH3)3N + HCl(airi) →   

g. [CH3NH3]I + KOH→t   
4. miuTiTeT dimeTilamoniumis hidroqsidisa da trimeTilamoniumis 
nitratis formulebi: 

1. [(CH3)2NH]OH                 2. [(CH3)3NH]NO3                        3. [(CH3)3N]NO3              
4. [(CH3)3NH]NO2                        5. [(CH3)2NH2]OH 

 5. 11, 8 g najeri pirveladi aminis wvis produqtebis tutis wyalxsnarSi 
gatarebisas miiRes 2,24 l airi (n.p.). gansazRvreT aminis formula. 
6. miuTiTeT, ra aris swori da ra _ araswori  aminebisTvis. pasuxi daasabuTeT.     

 
diax 
(+) 

ara 
(_) 

alkilaminebis wyalxsnarebi moqmedebs indikatorebze   
eTilaminis wyalxsnarSi H+  ionebis koncentracia metia, 
vidre wyalSi  

  

alkilamoniumis marilebi araeleqtrolitebia   
meTilamoniumis kationSi azoti eleqtronebis donoria    

 

 7. ratom Sedis aminebi mierTebis reaqciebSi mJavebTan?  
8. SeadgineT qvemoT mocemuli nivTierebebis grafikuli formulebi. 

1. eTildimeTilamoniumis hidroqsidi 2. dimeTilamoniumis iodidi         
3. meTilfenilamoniumis bromidi  
 

  
g a k v e Til is  
S e m d e g  

moamzadeT eleqtronuli prezentacia Temaze: `amoniumis 
marilebi _ samkurnalo preparatebi~. 

 
 
 
5.2.4.  anilini   

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •      
– romeli nivTierebebi warmoiqmneba fenolze bromiani wylisa da azotmJavas 

moqmedebiT? 
– raSi mdgomareobs anilinisa da fenolis qimiuri Tvisebebis ZiriTadi 

gansxvaveba?  
 
anilini, zogierTi sxva aminis msgavsad, Zlier 
momwamlavi nivTierebaa. is kanidan aRwevs 
sisxlSi da blokavs hemoglobinis funqcias. 
anilinis didi koncentraciisas an xangrZlivi 
zemoqmedebisas mosalodnelia sasikvdilo 
Sedegic. amitom anilinis kanze moxvedrisas 
mas swrafad moiwmenden spirtSi dasvelebuli 
bambiT. 

– ratom icileben anilins 
kanidan spirtSi 
dasvelebuli da ara _ 
wyalSi dasvelebuli 
bambiT?  

 

 
anilini C6H5NH2 (aminobenzoli, fenilamini) aromatuli aminebis 

umartivesi warmomadgenelia (arab. an-nil _ muqi lurji). 

b 

g 

d 
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saqmianob a  • anilinis molekulaSi atomTa jgufebis urTierTgavlena. 
ganixileT anilinis, benzolisa da amiakis reaqciaTa sqemebi da 
upasuxeT cxrilSi mocemul kiTxvebs.         

a. C6H6   +  Br2  → kat. t,  C6H5Br     +      HBr 

b. C6H5NH2  +  3Br2(bromiani wyali)  20 C° →  C6H2Br3NH2   +    3HBr  
g. NH3 +  HOH   →  NH4OH     
d. C6H5NH2  +  HOH → reaqcia ar mimdinareobs      

kiTxva pasuxi 
romeli sqemebi asaxavs benzolis rgolze aminojgufis gavlenas?  
romeli sqemebi asaxavs benzolis rgolis  aminojgufze  gavlenas?  

imsjeleT:       rogor daakavSirebT Tqvens pasuxebs anilinis eleqtronul 
aRnagobasTan?  

 
miReba. anilins iReben ZiriTadad nitrobenzolis aRdgeniT. es reaqcia 

pirvelad ganaxorciela n. n. zininma (1842), romelmac aRmdgenad gamoiyena 
amoniumis sulfidi:  

                   C6H5NO2 + 3(NH4)2S → C6H5NH2 + 3S + 2H2O + 6NH3↑ 

 
mrewvelobaSi anilins iReben nitrobenzolidan atomuri wyalbadiT an, 

katalizatoris Tanaobisas, molekuluri wyalbadiT aRdgenis gziT: 

C6H5NO2  + 6H  → +HCl Fe  C6H5NH2  + 2H2O         C6H5NO2  + 3H2  → kat. t,  C6H5NH2  + 2H2O 
 

anilinis miReba SeiZleba qlorbenzolis amiakTan urTierTqmedebiTac:  
C6H5Cl   +  NH3   →  C6H5NH2   +  HCl 

fizikuri Tvisebebi. anilini ufero, zeTisebri siTxea damaxasiaTebeli 
suniT, wyalze mZimea, momwamlavia. wyalSi cudad ixsneba, spirtSi, eTerSi 
da benzolSi _ kargad. haerze muqdeba nawilobrivi daJangvis gamo.  

 aRnagoba.  anilinis eleqtronuli aRnagoba mocemulia a sqemaze. 
sqemidan Cans, rom azotis atomis gauziarebeli eleqtronuli wyvili 
gadanacvlebulia benzolis rgolis π-eleqtronuli sistemisken. es gada-

nacvleba aisaxeba anilinis qimiur Tvise-
bebze:                            

1) azotis atomze eleqtronuli sim-
kvrivis Semcirebis gamo anilinis fuZe 
Tvisebebi, amiakTan SedarebiT, mcirdeba; 

2) С atomebTan 2,4,6-mdgomareobaSi arse-
buli wyalbadis atomebis bromiT Canac-
vleba, benzolTan SedarebiT, advildeba. 

 
 

• 1842 wels aRmoaCina aromatuli nitrona-
erTebis aRdgenis reaqcia da miiRo anilini. 
daadastura aminebis fuZe Tvisebebi.   

 
 

n. n. zinini  
(1812–1880)  
rusi qimikos-
organikosi  

(a) 
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5 qimiuri Tvisebebi 
I. fuZe Tvisebebi (fenilis jgufis aminojgufze gavlena). amiakTan 

SedarebiT, anilinis fuZe Tvisebebis Sesustebis gamo is, alkilaminebisa da 
amiakisgan gansxvavebiT, wyalxsnarSi fers ar ucvlis lakmusis wiTel 
qaRalds, magram warmoqmnis marilebs Zlier mJavebTan: 

     C6H5NH2 + HCl → [C6H5NH3]Cl             anu          C6H5NH2⋅HCl 
                 fenilamoniumis qloridi                                 anilinis hidroqloridi 

tuteebis moqmedebiT es marilebi iSleba anilinis gamoyofiT: 

C6H5NH2⋅HCl   +   NaOH   →   C6H5NH2  +  NaCl  +  H2O 
II. benzolis birTvis reaqciebi (aminojgufis gavlena benzolis birTvze). 

benzolis birTvze aminojgufis gavlenis gamo  С atomebTan 2,4,6-mdgo-
mareobaSi arsebuli wyalbadis atomebis Canacvleba advildeba. magaliTad, 
anilini, benzolisgan gansxvavebiT, advilad reagirebs (gaxurebisa da 
katalizatoris gareSe) ara marto bromTan, aramed bromian wyalTanac, 
2,4,6-tribromanilinis TeTri naleqis warmoqmniT: 

 
benzoli ki bromian wyalTan ar reagirebs. benzolisgan gansxvavebiT, 

anilini iJangeba agreTve haeris JangbadiT da sxva mJangavebiT, warmoqmnis 
ra sxvadasxva feris nivTierebebs, magaliTad saRebavad gamoyenebul `Sav 
anilins~. 

gamoyeneba. anilini, rogorc sawyisi nivTiereba, gamoiyeneba anilinuri 
saRebavebis, samkurnalo nivTierebebis (TeTri streptocidis, novokainis, 
sulfadimezinis da sxv.), anilinformaldehiduri fisebisa da sxv. 
warmoebaSi.  

gansazRvra. anilins sazRvraven masze qloriani kiris moqmedebisas 
iisferi Sefervis warmoqmniT.  

 
 miuTiTeT anilinis molekulaSi qimiuri bmebis ricxvi da tipi (σ-, π-). 

 C–H C–C C–N N–H 
ricxvi     
tipi     

 

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• amiakTan SedarebiT, anilinis fuZe Tvisebebis ... mizezi dakavSirebulia ... . 
• anilini, amiakisa da … gansxvavebiT, wyalxsnarSi fers … wiTel lakmusis 

qaRalds, radgan … . 

          NH2 
        δ−          δ− 

               

           δ− 
 

 
   

  
               NH2 

    Br                Br           

 

 
              Br  2,4,6-tribromanilini   

 
   

  
+    3HBr 
 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  
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• anilini, benzolisgan gansxvavebiT, advilad Sedis ...-Tan Canacvlebis reaqciaSi, 
radgan ... . 

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– kmayofili xarT Tu ara gakveTilze sakuTari saqmianobiT? 

 III. SeasruleT davalebebi. 

 1. romeli nivTiereba reagirebs eTanolTan, amiakTan, eTilaminTan da 
anilinTan?  

1. KOH          2. H2O               3. Cu(OH)2                      4. HCl        5. NH4OH 
2. romeli nivTierebebis warmoebaSi gamoiyeneba anilini? 

1. saRebavebis;  2. anilinformaldehiduri fisis; 
3. wamlebis;  4. nitrobenzolis.   

 
 

 3. ramdeni g anilini SeiZleba miviRoT 6,15 g nitrobenzolis aRdgeniT?   
    Mr(C6H5NO2) = 123, Mr(C6H5NH2) = 93.    
4. daasruleT sqemebi da miuTiTeT reaqciis toloba, romliTac pirvelad 
miiRes anilini: 

a. C6H5NO2  +  3(NH4)2S  →              b. C6H5NO2   +  3H2  → kat. t,        

g. C6H5Cl  +  NH3  → 

 5. gansazRvreT  X, Y   da Z nivTierebebi:                       

CH4→t  X C C, 450 → C6H6
HNO (H SO )3 2 4 →   Y + →6H Z 

6. miuTiTeT, ra aris swori da ra _ araswori  anilinisTvis. pasuxi daasabuTeT. 
 diax (+) ara (_) 
haerze TavisTavad iJangeba   
wyalxsnari fers ucvlis lakmusis qaRalds   
ar auferulebs bromian wyals    
qlorwyalbadTan warmoqmnis marils   

 

 7. miuTiTeT reaqciis sqema, romelic asaxavs aminojgufis gavlenas benzolis 
birTvze anilinis molekulaSi da daasabuTeT Tqveni arCevani. 

1. C6H5NH2  + HOH →                    2. C6H5NH2  + HCl →           

3. C6H5NH2  + 3Br2 → 
8. SeadgineT reaqciis toloba, romelic asaxavs aminojgufis gavlenas 
benzolis birTvze anilinis molekulaSi. miuTiTeT reaqciis garegnuli 
niSani da daasaxeleT misi organuli produqti. 
 

  
g a k v e Til is  
S e m d e g  

SeadgineT gardaqmnaTa tolobebi: 
СаСО3  →   …   →   …   →   …   →   …   →   …   →   anilini 

 
 
 

a 

b 

g 

d 
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5 5.3.  aminmJavebi 
5.3.1. nomenklatura,  izomeria, miReba da aRnagoba   
 

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •      
– romel qimiur Tvisebebs aniWebs nivTierebas masSi aminojgufis arseboba? 
– romeli nivTierebebis hidrolizisas warmoiqmneba aminmJavebi?  
 
aminmJavebi organizmSi 
sxvadasxva funqcias 
asrulebs. magaliTad, 
organizmSi cilebis saxiT 
moxvedrili aminmJavebis 
umravlesoba monawileobs 
qsovilTa kunTovani 
ujredebis warmoqmnaSi.   

– kidev ra iciT 
organizmSi 
aminmJavebis 
rolze? 

                           
saqmianob a  •  aminmJavebis struqturuli izomeria. butanmJavas  molekulaSi 
(CH3–CH2–CH2–COOH) naxSirbadis sxvadasxva atomTan dakavSirebuli TiTo 
wyalbadis atomi morigeobiT SecvaleT aminojgufiT (–NH2) da SeadgineT 
warmoqmnili aminmJavebis struqturuli formulebi.  
imsjeleT:  romeli mizezebi ganapirobebs aminmJavebis struqturul izomerias?  

aminmJavebi organuli nivTierebebia, romelTa molekulebi Seicavs 
erTdroulad  amino- (–NH2) da karboqsilis (–COOH) jgufebs.  

aminmJavebi ganixileba, rogorc karbonmJavebis nawarmebi, romelTa 
naxSirwyalbadovan radikalSi wyalbadis atomi Canacvlebulia fuZe 
Tvisebebis mqone aminojgufiT (–NH2), magaliTad:   

CH3–COOH                              H2N–CH2–COOH 
                           ZmarmJava                                            aminoZmarmJava                                               
                                                             

bunebrivi  cilebis  hidroliziT  miRebulia 20-mde aminmJava. bunebriv 
aminmJavebSi amino- da karboqsilis jgufebi naxSirbadis erTsa da imave 
atomTan aris mierTebuli. amgvar aminmJavebs α-aminmJavebi ewodeba.  
α-aminmJavebis zogad formulas ase gamosaxaven:  
                                                            α 

R–CH–COOH  
 

                                                       NH2       α-aminmJava 
rigi aminmJava sinTezirebulia qimiur laboratoriaSi. aseT aminmJavebs 

sinTezuri aminmJavebi ewodeba. 
20 bunebrivi aminmJavadan daaxloebiT naxevari Seucvleli aminmJavaa 

(magaliTad valini, leicini da sxv.), radgan isini ver sinTezirdeba 
adamianis organizmSi. am mizeziT isini organizmSi  xvdeba mxolod sak-
vebis saSualebiT. aminmJavebs, romlebic organizmSi sinTezirdeba 
nivTierebaTa cvlis procesSi, Senacvlebadi aminmJavebi ewodeba (maga-
liTad glicini, alanini da sxv.). 

nomenklatura. saerTaSoriso nomenklaturiT aminmJavebis saxel-
wodebebi warmoiqmneba Sesabamisi karbonmJavas saxelwodebidan, prefiqs 
`aminos~ damatebiT da jaWvSi aminojgufis mdebareobis cifris 
miTiTebiT. 
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jaWvis naxSirbadis atomebis numeracia iwyeba karboqsilis jgufis 
naxSirbadis atomidan: 
                                                                                                                                              3           2           1                                 

                                         CH2–COOH                             CH3–CH–CООH                    
                                                  NH2                                                    NH2                                               

 

saerTaSoriso nomenklatura:      2-aminoeTanmJava                          2-aminopropanmJava                        
trivialuri nomenklatura:        glicini anu glikokoli                   α-alanini 
 

racionaluri nomenklaturiT jaWvSi aminojgufis mdebareobas uTi-
Teben berZnuli anbanis asoebiT (α, β, γ da sxv.). am SemTxvevaSi aRniSvnas 
iwyeben karboqsilis jgufTan dakavSirebuli naxSirbadis atomidan: 

                                                                                                ε          δ          γ           β          α 
                        γ          β          α                                                    6          5          4           3          2          1  

           CH3–CH2–CH–CООH                     CH2–CH2–CH2–CH2–CH2–COOH 
                               NH2                                 NH2       

                         α-aminoerbomJava                                               ε-aminokapronmJava              
 

izomeria. aminmJavebs axasiaTebs ori saxis izomeria: struqturuli da 
sivrciTi (stereoizomeria). struqturuli izomeria ganpirobebulia 
naxSirwyalbadovani jaWvis aRnagobiT (A, A′) da jaWvSi aminjgufis 
mdebareobiT karboqsilis –СООН jgufis mimarT (B, B′), magaliTad:  

                                                                                        CH3 
    5                4                3               2             1                                           4               3              2            1 

  A) CH3—CH2—CH2—CH—COOH         А′)  CH3—CH—CH—COOH  
 
                   NH2                          NH2     

            2-aminopentanmJava                                   2-amino-3-meTilbutanmJava 
 

                             naxSirbadovani jaWvis aRnagobis izomeria 
 

              4               3               2             1                                                           4              3              2               1 
  B)  CH3—CH2—CH—COOH        B′)   CH3—CH—CH2—COOH 

 

                        NH2                NH2   
            2-aminobutanmJava                                          3-aminobutanmJava 

 

jaWvSi –COOH jgufis mimarT aminojgufis mdebareobis izomeria  
 
 

aminmJavebis stereoizomeria (optikuri 
aqtivoba). 
 aminmJavebis molekulebSi (glicinis 
gamoklebiT) naxSirbadis asimetriuli 
atomis arsebobis gamo aminmJavebs 
axasiaTebs stereoizomeria.   

 
 miReba. aminmJavebi miiReba cilebis hidroliziT:  
 

              H–NH–CH–CО– OH   +  (n–1)HOH       →        nNH2–CH–CООH  
                                                                               
                      Ri                  n                                                                           Ri   (i =1,2,3, . . .) 
                      cila                                                                 aminmJavebis narevi 

COO– 

sarke 

H C 

R 

NH3 
+ 

H 

C 

R COO– 

NH3 
+ 
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5 amiakis moqmedebiT karbonmJavebis halogennawarmebze da sxv. meTodebiT:    
Cl–CH2–CООH    +    2NH3    →    NH2–CH2–CООH  +  NH4Cl 

                 qlorZmarmJava                                      glicini 
 
aRnagoba. vinaidan aminmJavebis molekulebi Seicavs amino- da 

karboqsilis jgufebs, isini amJRavnebs rogorc fuZe, ise mJavur 
Tvisebebs, anu aminmJavebi organuli amfoteruli nivTierebebia. maT 
wyalxsnarebSi mimdinareobs Sigamolekuluri neitralizaciis reaqcia: 
karboqsilis jgufis wyalbadis ioni, uerTdeba ra aminojgufs, warmoqmnis 
Siga marils (bipolarul ions, cviter-ions): 

 

                                   R– CH – COOH   →←    R– CH – COO−    

                                        NH2                                                 NH3
+  

                                                                                                             (Siga marili, bipolaruli ioni) 

aseTive aRnagoba aqvs aminmJavas myar mdgomareobaSi. xsnarSi da myar 
mdgomareobaSi aminmJavebi ar arsebobs molekulebis saxiT. bipolaruli 
aRnagoba xsnis maT mraval fizikur da qimiur Tvisebas. 

 
 

 
 dawereT β-aminopropionmJavas formula Siga marilis saxiT, SeadgineT misi 

SesaZlo izomerebis struqturuli formulebi da daasaxeleT es mJavebi 
saerTaSoriso nomenklaturiT. 

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• alanini α-aminmJavaa, radgan ... .  
• saerTaSoriso nomenklaturiT β-aminoerbomJavas ... uwodeben. 
• aminmJavebis amfoteruli Tvisebebi ganpirobebulia ... .  
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– romeli sasicocxlod mniSvnelovani Cvevebi SeiZineT gakveTilis mimdina-

reobisas?  
 III. SeasruleT davalebebi. 

  
1. romeli nivTierebebis nawarmebia aminmJavebi?  

1. amiakis   2. aminebis   3. karbonmJavebis 
2. miuTiTeT aminmJavebTan dakavSirebuli gamoTqmebi: 
1. cila   2. monofunqciuri naerTi 3. amfoteruli nivTiereba  

 3.  daasaxeleT aminmJavebi saerTaSoriso nomenklaturiT. 
     a. CH3–CH2–CH2–CH–CООH                b. CH3–CH–CH2–CH2–CH2–COOH                   

                                       |                                               |                                                     
                                       NH2                                        NH2                                     
4. daasaxeleT aminmJavebi saerTaSoriso da racionaluri nomenklaturiT: 

a. NH2–CH2–CH2–COOH                            b. CH2–CH2–CH2–COOH 
                                        | 

                                                                                      NH2 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  
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 5. miuTiTeT, ra aris swori da ra _ araswori  α-aminmJavebisTvis. pasuxi 
daasabuTeT.     

 diax 
(+) 

ara 
(_) 

funqciuri jgufebi SeerTebulia naxSirbadis 
sxvadasxva atomTan  

  

wyalxsnarebSi arsebobs molekulebis saxiT   
ionuri Sedgenilobis myari nivTierebebia    
klass SigniTa struqturuli izomeria 
ganpirobebulia ori mizeziT 

  

6. ganixileT funqciuri jgufebis urTierTgavlena α-aminmJavebSi.  
 7. SeadgineT α-aminopropionmJavas da β-aminoerbomJavas izomerebis 

struqturuli formulebi. 
8. SeadgineT hidrolizis toloba tripeptidisa, romelSic aminmJavebis 
naSTebi ganlagebulia  TanmimdevrobiT: glicili-alanili-glicini.  
 

  
g a k v e Til is  
S e m d e g  

Sesabamis ujrebSi CawereT 2-aminopentanmJavas sxvadasxva niSniT  
dajgufebuli izomerebis struqturuli formulebi. 

 
 

 

5.3.2. Tvisebebi da gamoyeneba  

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– ratom reagirebs aminmJavebi erTmaneTTan? 
– ra ewodeba nivTierebas, romelic avlens rogorc mJavur, ise fuZe Tvisebebs? 
 
aminmJavebis aRnagobis Seswavlis Sedegad dad-
ginda, rom, araorganuli amfoteruli nivTi-
erebebis gverdiT, arsebobs agreTve organuli 
amfoteruli nivTierebebi.  

– ra gansxvavebaa 
araorganul da organul 
amfoterul 
nivTierebebs Soris? 

 
saqmianob a  • aminmJavebis Tvisebebi. SeadgineT Siga marilis formis 2-amino-

propanmJavas reaqciebis tolobebi marilmJavasTan da 
natriumis hidroqsidTan. 

imsjeleT: romel areSi arsebobs 2-aminopropanmJava kationis (a), Siga marilis 
(b) da anionis (g) saxiT?   

  

g 

d 

 

 

 

 

 

 

2-aminopentanmJava 

 NH3
+— CH—COO–

 
    |
    CH3 b

 
NH3

+—  CH— COOH

  |
 CH3

a
 

NH2 — CH—COO–

|
    CH3

g
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5 fizikuri Tvisebebi. aminmJavebi ufero kristaluri, wyalSi xsnadi  
nivTierebebia; 250°C-ze maRla isini dneba da erTdroulad iSleba. 
aminmJavebis wyalxsnarebi atarebs eleqtrodens. bevr maTgans tkbili gemo 
aqvs. 

qimiuri Tvisebebi 
 indikatorebze moqmedeba. im aminmJavebis xsnarebs, romelTa 

molekulebi Seicavs amino-  da karboqsilis jgufebis erTnair ricxvs, 
aqvT neitraluri are da indikatorebze ar moqmedebs. 

 aminmJavebi susti mJavuri da fuZe TvisebebiT  
Tu aminmJavas molekulaSi karboqsilis jgufebis ricxvi metia, vidre 
aminojgufebisa, is avlens sust mJavur Tvisebebs (A), xolo Tu metia 
aminojgufebis ricxvi (B), ares aqvs susti fuZe Tvisebebi, magaliTad:  
                    susti mJavuri Tvisebebi                       susti fuZe Tvisebebi 

                           γ       β      α                        ε                                 α 
                  HOOC–CH2–CH2–CH–COOH     CH2–CH2–CH2–CH2–CH–COOH 

                                           NH2    (А)          NH2                                            NH2 (B) 
                   glutaminis mJava  anu                                     lizini anu 
                α-aminoglutarmJava                               α,ε-diaminokapronmJava 

 

 mJavuri Tvisebebi. aminmJavebi reagirebs aqtiur metalebTan, fuZe 
oqsidebTan, fuZeebTan, susti mJavebis marilebTan da spirtebTan:  

                  2NH2CH2COOH  +  Мg       → (NH2CH2COO)2Мg  +  H2↑ 
                     aminoZmarmJava                  aminoZmarmJavas magniumis marili 

               2NH2CH2COOH  +  Nа2CО3  →  2NH2CH2COONа   +  H2О + CО2↑ 
 

                        NH2CH2COOH  +  C2H5OH →  NH2CH2COOC2H5  +  H2O 
                                                              aminoZmarmJavas eTilis eTeri   

 fuZe Tvisebebi. aminmJavebi aminojgufis monawileobiT reagirebs 
Zlier araorganul mJavebTan marilebis warmoqmniT: 

 

   HOOC–CH2NH2 + HCl  → [HOOCCH2NH3]+ Cl−    (an HOOCCH2NH2⋅HCl) 
              glicini                                                  aminoZmarmJavas hidroqloridi  

amgvarad, aminmJavebi organuli amfoteruli nivTierebebia. 

 peptiduri bmis warmoqmna. aminmJavebi reagirebs agreTve 
erTmaneTTan, erTi mJavas –COOH jgufisa da meoris –NH2 jgufis xarjze. 

 

                                           CH3        amiduri jgufi            О H  CH3 
                        O    H 

     NH2CH2–C          +       N–CH–CООH   →  NH2CH2–C–N–CH–CООH  +  H2O 
                        OH   H                                                                 glicilalanini 

            glicini                          alanini                   amiduri jgufi       (dipeptidi)           

atomTa jgufs –CO–NH– peptiduri anu amiduri jgufi ewodeba, xolo 
bmas naxSirbadisa da azotis atomebs Soris _ peptiduri anu amiduri bma.  

a 

b 

g 

d 
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 mJavas ori naSTisgan Sedgenil reaqciis produqts ewodeba dipeptidi. 
radgan dipeptidi Seicavs amino- da karboqsilis jgufebs, mas SeuZlia, 
reaqciaSi Sevides aminmJavas mesame, meoTxe da a.S. molekulasTan. 
reaqciaSi Sesuli aminmJavebis molekulebis ricxvisgan damokidebulebiT, 
warmoiqmneba dipeptidebi, tripeptidebi, tetrapeptidebi da a.S. 
magaliTad (A aRniSnavs aminmJavas, A′ _ aminmJavas naSTs):  

 

 А + А + А    →   А′–А′–А′   +   2H2О                 4А      →  А′–А′–А′–А′  + 3H2О 
aminmJava             tripeptidi                                   aminmJava  tetrapeptidi 

           nNН2–CH–CООH   →  H– [ –NH–CH–CО– ]n –ОH   +   (n –1)H2О 
 

          aminmJava   Ri                                              Ri  polipeptidi 

ukanasknel reaqcias polikondensaciis reaqcia ewodeba. 
gamoyeneba. cocxal organizmebSi cilebi sinTezirdeba aminmJavebisgan. 

adamiani da cxovelebi am aminmJavebs iReben cilovani sakvebisgan. 
medicinaSi aminmJavebs iyeneben, rogorc samkurnalo nivTierebebs (lizini, 
histidini, triptofani, meTionini), soflis meurneobaSi _ cxovelTa sak-
vebis danamatad (lizini, meTionini). araganStoebuli aRnagobis ε-amino-
kapronmJavasgan da ω-aminoenantmJavasgan iReben kapronisa da enantis 
boWkoebs. 
 

 
 SeadgineT samive _  a, b da g _ aminmJavebis monawileobiT miRebuli SesaZlo 

tripeptidebis formulebi da axseniT, ratom aqvs am tripeptidebs gansxvavebuli 
Tvisebebi. 

a ( ) NH2–X–COOH               b( ) NH2–Y–COOH                 g( )  NH2–Z–COOH
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• ... bmis arseboba aminmJavebis  `molekulebs~  Soris myar mdgomareobaSi ganpiro-

bebulia ... .  
• polipeptidebSi aminmJavebis naSTebi erTmaneTTan dakavSirebulia ... bmiT, 

radgan ... .  
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– gaamarTla Tu ara gakveTilma Tqveni molodini?  
 III. SeasruleT davalebebi. 
   1. romeli sqemiT warmoiqmneba dipeptidi? 

1. H2NCH2COOH    +  HCl →       2. H2NCH2COOH +  C2H5OH → 
3. 2H2NCH2COOH  +  Na2CO3  →    4. H2NCH2COOH + CH3CHCOOH  →            

     
                                                  NH2  

2. gansazRvreT reaqciaTa sqemebi, romlebic aminmJavebis mJavur Tvisebebs asaxavs: 
1. H2NCH2COOH    +  HCl →  2. H2NCH2COOH +  C2H5OH → 

   3. 2H2NCH2COOH  +  Na2CO3  →   4. H2NCH2COOH + NH3  → 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  
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5  

 3. polikondensaciis procesSi gamoiyo 3,6 g wyali da warmoiqmna 18,65 g 
pentapeptidi. gamoTvaleT aminmJavas Mr.  Mr(H2O)  = 18.  

4. daasruleT reaqciaTa sqemebi: 
1. H2NCH2COOH    +  HI →       2. H2NCH2COOH +  CH3OH → 
3. 2H2NCH2COOH  +  K2CO3  →                  4. H2NCH2COOH + NH3  → 

 5.  miuTiTeT, ra aris swori da ra _ araswori α-aminmJavebisTvis. pasuxi daasa-
buTeT. 

    

 diax (+) ara (_) 
wyalSi kargad ixsneba   
glicini lRveba ufro dabal temperaturaze, vidre 
ZmarmJava.  

  

warmoiqmneba cilebis hidroliziT   
amfoteruli naerTia   

6. SeadgineT α-alaninis reaqciaTa tolobebi gogirdmJavasTan da natriumis 
hidroqsidTan.  

 7. SeadgineT SesaZlo tripeptidebis formulebi, romlebic warmoiqmneba  
α-alaninis erTi molekulisa da cisteinis (H2N–HC(CH2–SH)–COOH) ori 
molekulisgan. dawereT erT-erTi tripeptidis miRebis reaqciis toloba.  
8.  ra gansakuTrebulobebiT xasiaTdeba boWkoebis warmoebaSi gamoyenebuli 
aminmJavebi? dawereT ori maTganis struqturuli formulebi.      

  
g a k v e Til is  
S e m d e g  

SeadgineT tripeptidebis formulebi, romlebic warmoiqmneba sami 
aminmJavas: glicinis, alaninisa da cisteinis H2N–HC(CH2–SH)–COOH 
urTierTqmedebiT. 

 
 
 
5.4. cilebi 
5.4.1. aRnagoba 

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •   
– romeli biopolimeri Seicavs didi raodenobis funqciur jgufebs?  
– ra ewodeba aseTi polimerebis monomerebs?  
 
xorcis, rZisa da kvercxis cilebi, sakvebi Rire-
bulebis TvalsazrisiT, ufro mniSvnelovania, vidre 
mcenareuli, radgan pirvelTa aminmJavuri Sedge-
niloba axlosaa adamianis organoebisa da ujredebis 
aminmJavur SedgenilobasTan.  

– cilis romel 
struqturazea 
laparaki 
mocemul 
informaciaSi?  

b 

g 

d 
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 saqmi anob a  •   cilis molekulis struqtura 
  

 
cilebi rTuli Sedgenilobisa da aRnagobis maRalmolekuluri orga-

nuli nivTierebebia, romelTa molekulebSi α-aminmJavebis naSTebi 
erTmaneTTan SeerTebulia peptiduri bmiT. 

cilebi warmoqmnilia ZiriTadad 20 sxvadasxva α-aminmJavis naSTebisgan. 
cxrilSi mocemulia zogierTi α-aminmJavas saxelwodeba da formula. 

 
cilebisgan miRebuli zogierTi aminmJava (frCxilebSi miTiTebulia maTi Semoklebuli aRniSvna) 

 

Senacvlebadi Seucvleli  
glicini          H2N—CH2—COOH 
(Gly) 

valini                 H2N—CH—COOH 
(Val) 
                                         CH(CH3)2 

alanini       H2N—CH—COOH 
(Ala) 

                                CH3 

fenilalanini            H2N—CH—COOH 
(Phe) 
                                                 CH2— 
 

cisteini        H2N—CH—COOH 
(Cys) 
                                    CH2—SH 

leicini              H2N—CH—COOH 
(Leu) 
                                         CH2—CH(CH3)2 
 

cilebi (proteinebi) warmoiqmneba α-aminmJavebis polikondensaciiT. 
cilebis molekulebSi aminmJavebis naSTebi erTmaneTTan dakavSirebulia 
peptiduri bmiT (–CO–NH–): 

   H2N–CH–COOH     +    HNH–CH–COOH    +   …     HNH–CH–COOH →   
               

       R1                                     R2                                            Ri 
aminmJavebis molekulebis ricxvi– n 

 
         → H2N–CH–CO – NH–CH–CO–  …  –NH–CH–COOH + (n–1)H2O 
                                                                                                                                     

                       R1                     R2                             Ri                          
cilis (polipeptidis) molekula 

mniSvnelovani monacemebi cilebis aRnagobisa da qimiis Sesaxeb miRe-
bulia rusi bioqimikosis, a. i. danilevskisa da germaneli qimikos-
organikosis, e. fiSeris gamokvlevaTa Sedegad. 
  

imsjeleT:  
– riT gansxvavdeba erTmaneTisgan Zalebi, romlebic inarCunebs cilis pirvelad 
da meoreul struqturas? 

 

a, b, g da d sqemebze mocemulia cilis molekulis pirveladi, meoreuli, mesa-
meuli da meoTxeuli struqtura. daadgineT maTi Sesabamisoba.   
 a)             b)               g)          d) 

 

       pirveladi __         meoreuli __         mesameuli __          meoTxeuli __ 
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5 cilebis klasifikacia sxvadasxva niSniT xdeba:  

 
 
 
cilebs, romlebic Seicavs yvela Seucvleli aminmJavas naSTs, ewodeba 

srulfasovani, xolo romlebic maT ar Seicavs _  arasrulfasovani. 
srulfasovani cilebi ZiriTadad cxoveluri warmoSobisaa. magaliTad, 
kvercxis cila Seicavs adamianisTvis aucilebel TiTqmis yvela aminmJavas 
saWiro TanafardobiT. 

proteinebis hidrolizisas warmoiqmneba mxolod α-aminmJavebi. 
proteidebis hidrolizisas ki, α-aminmJavebTan erTad, warmoiqmneba 
agreTve araciluri bunebis nivTierebebi (naxSirwylebi, nukleinis mJavebi, 
orTofosformJava, lipidebi da sxv.). 

xsnad cilebs, Cveulebriv, aqvT sferuli forma. amgvari cilebia, 
magaliTad: hemoglobini (sisxlis cila), albumini (kvercxis cila), 
insulini (kuWqveSa jirkvlis cila). 

uxsnad cilebs, Cveulebriv, aqvT Zafisebri forma. maT miekuTvneba, 
magaliTad: fibroini (bunebrivi abreSumis cila), kolageni (kunTisa da 
SemaerTebeli qsovilis cila), β-keratini (Tmisa da frCxilebis cila) (1). 

 

 
cilebs yofen agreTve im funqciebis mixedviT, romlebsac isini asru-

lebs organizmSi. 
cilebis struqtura  

dadgenilia cilis molekulis pirveladi, meoreuli, mesameuli da 
meoTxeuli struqtura. 

• cilis pirveladi struqtura _ es aris aminmJavebis naSTebis 
Tanmimdevroba polipeptidur jaWvSi. magaliTad, 1-l sqemaze gamosaxuli 
cilis pirveladi struqtura ganisazRvreba am cilis warmomqmneli amin-
mJavebis a-b-c-d-e-f-g...  TanmimdevrobiT.  

cilebi 

aminmJavuri 
Sedgenilobis 

mixedviT 

srulfasovani 
cilebi 

arasrulfasovani 
cilebi 

qimiuri 
Sedgenilobis 

mixedviT 

martivi cilebi 
(proteinebi) 

rTuli cilebi 
(proteidebi) 

molekulis 
formis mixedviT 

globularuli 

fibrilaruli 

xsnadobis mixedviT 

xsnadi (wyalSi, 
spirtSi) 

uxsnadi 

(1) zogierTi cilis molekulis forma da fardobiTi molekuluri masa  

hemoglobini 
(Mr = 68 000) 

pepsini 
(Mr = 35 000) 

 

fibrinogeni  
(Mr = 450 000) 

 

kolageni  
(Mr = 350 000) 
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Tu aminmJavebis naSTebis jaWvSi icvleba am naSTebis Tanmimdevroba an 
ricxvi, icvleba pirveladi struqturac. am mizeziT 20 sxvadasxva α-amin-
mJava warmoqmnis aTasobiT da milionobiT cilas.   

 
 

• cilis  mesameuli struqtura _ es aris forma, romelsac sivrceSi 
iRebs spirali. umartives SemTxvevaSi cilis molekulis mesameuli 
struqtura SeiZleba warmovidginoT gorglis saxiT, rogorc magaliTad 
hemoglobinis erTi polipeptiduri jaWvis gorglis SemTxvevaSi (ix. sqema 
1). 

cilis mesameuli struqtura warmoiqmneba disulfiduri (–S-S–) da 
marilovani (–Н3N+. . .−OOC–) xidebis, agreTve rTuleTeruli (–COO–R) da 
wyalbaduri (–CO. . .НN–) bmebis xarjze, romlebic myardeba spiralis 
gareTa mxares mimarTul funqciur jgufebs Soris.   

pirveladi 
struqtura 

meoreuli struqtura 
(α-spirali) 

mesameuli 
struqtura 

(a) (b) (c) (d) (e) (f) (g) 

oTxi jaWvis gaerTianebiT 
warmoiqmneba hemoglobinis 

cila 

(1) martivi cilis 
pirveladi, meoreuli, 
mesameuli da meoT-
xeuli struqtura. 

meoTxeuli 
struqtura 

• cilis  meoreuli 
struqtura _ es aris forma, 
romelsac sivrceSi iRebs 
polipeptiduri jaWvis 
zogierTi monakveTi. bevri 
bunebrivi cilis polipep-
tidur jaWvs aqvs spiraluri 
forma. cilis  meoreuli 
struqturis amgvarma formam 
α-spiralis saxelwodeba 
miiRo (ix. sqema 1, meoreuli 
struqtura).  
meoreuli struqtura 
warmoiqmneba wyalbaduri 
bmebis xarjze (C=O...Н–N), 
romlebic myardeba spiralis 
mezobel xviebze ganlagebul  
–CO–  da –NН jgufebs 
Soris.  
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5 cilis biologiuri aqtiuroba ZiriTadad misi mesameuli struqturiT 
ganisazRvreba.  

cilis meoTxeuli struqtura dakavSirebulia sivrceSi cilis mole-
kulis ramdenime polipeptiduri jaWvis gansazRvrul ganlagebasTan.  

es struqtura warmoiqmneba, roca cila Sedgeba ramdenime polipep-
tiduri jaWvisgan (Cveulebriv, aseTi cilebis Mr > 50 000). magaliTad, 
hemoglobinis molekulis meoTxeuli struqtura (Mr = 68 000) ganpi-
robebulia oTxi polipeptiduri jaWvis imgvari ganlagebiT, rogorc es  
1-l sqemazea naCvenebi. 

meoTxeuli struqtura Cndeba imave Zalebis xarjze, romlebic gana-
pirobebs mesameul struqturas, oRond am SemTxvevaSi Zalebi moqmedebs 
sxvadasxva polipeptidur jaWvs Soris. 

 
 

 
 cxrilSi CawereT  im funqciuri jgufebis formulebi, romlebic warmoqmnis 

cilis  mesameuli struqturis ganmapirobebel xidebsa da bmebs. 
 

xidis an bmis 
saxelwodeba  

disulfiduri 
xidi 

marilovani 
xidi 

rTuleTeruli 
bma 

wyalbaduri 
bma 

funqciuri jgu-
febi, romlebic 
warmoqmnis 
xidebsa an bmebs 

    

 

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• martivi bunebrivi cilebi ... polikondensaciis produqtebia.  
• cilis  pirveladi struqtura warmoiqmneba ... bmebis xarjze, xolo meoreuli 

struqtura _ ... bmebis xarjze. 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– ras unda miaqcios maswavlebelma yuradReba Semdeg gakveTilebze?  
 III. SeasruleT davalebebi. 

 1. romeli gamoTqmebi miesadageba organizmSi cilebis sinTezs? 
1. dnm   2. α aminmJavebi   3. polimerizacia    4. polikondensacia-             

2. qvemoT mocemulTagan ras aqvs damokidebuleba cilebis sinTezsa da 
aRnagobasTan? 

1. polipeptidi 2. aminmJavebis naSTebi  3. e. fiSeri 
4. a. danilevski 5. n. zinini   6. peptiduri bma  

 3.  gansazRvreT, ras aqvs damokidebuleba proteinebTan da proteidebTan: 
1. rTuli cila   2. martivi cila 
3. aminmJavebis naSTebi  4. polipeptidebi 

proteinebi ___ 
proteidebi ___ 

4. daamyareT Sesabamisoba:                                      
1. hemoglobini  2. fibroini 3. insulini 4. kolageni 

a. sferuli forma            b. Zafisebri forma  
xsnadi cila ___                           uxsnadi cila ___ 

 
 ganamtkiceT Seswavlili masala 

 

 
 refleqsia da Sefaseba  
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 5. miuTiTeT, ra aris swori da ra _ araswori  cilis agebulebisTvis. pasuxi 
daasabuTeT. 

 

 diax 
(+) 

ara 
(_) 

I struqtura _ aminmJavebis naSTebis Tanmimdevroba 
polipeptidur jaWvSi  

  

II struqtura _ SenarCunebulia marilovani xidebis saSualebiT    
cilis III struqturas warmoadgenen, rogorc gorglis msgavs 
struqturas  

  

IV struqtura SeiniSneba yvela cilaSi    

6. ra SemTxvevaSi Seicvleba cilis pirveladi struqtura?   
1. jaWvSi aminmJavebis naSTebis Tanmimdevrobis Secvlisas;  
2. jaWvSi aminmJavebis naSTebis ricxvis Secvlisas; 
3. cilis denaturaciisas.     

 7. dawereT oTxi funqciuri jgufis formula, romlebic xSirad gvxvdeba  
cilebis SedgenilobaSi: 

1.___                      2.___                     3.___                      4.___ 
8. ratom iTvleba cxoveluri cilebi ufro srulfasovnad, vidre mcenareuli 
cilebi? pasuxi daasabuTeT.  

  
g a k v e Til is  
S e m d e g   

moamzadeT prezentacia Temaze: `cilis meoreuli struqtura~. 

 
5.4.2. Tvisebebi da gamoyeneba  

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– cilis romeli bma wydeba misi hidrolizisas?  
– cilebis romeli funqciuri jgufebi monawileobs ferad reaqciebSi?  
 
cila pirvelad gamoyo italielma 
mecnierma i. b. bekarim, 1728 wels, 
xorblis fqvilisgan. cilebis Tvise-
bebis Seswavlisas dadginda, rom maT, 
cximebis, naxSirwylebisa da sxva 
organuli nivTierebebisgan gansxva-
vebiT, aqvT `specifikuri Tviseba~. 
am mizeziT cilebi gamoyves, rogorc 
nivTierebaTa calke biologiuri 
klasi. 

– cilebis romeli Tviseba igulisxmeba 
gamoTqmaSi `cilis specifikuri 
Tviseba~?  

– ra kavSiri aqvs suraTze gamosaxuls 
am `TvisebasTan~? 

 
 

 
saqmianob a  • cilebis zogierTi damaxasiaTebeli reaqcia 
uzrunvelyofa: Sabiamani, tyvia(II)-is acetati, koncentrirebuli azotmJava, 
cilis (kvercxis cilis) xsnari, sami sinjara, spirtqura.            

a) cilis daleqva mZime metalebis marilebiT 
samuSaos msvleloba: or sinjaraSi CaasxiT 1-2 ml cilis xsnari da wveT-
wveTobiT, SenjRrevis pirobebSi daumateT erT maTgans _ Sabiamnis, xolo 
meores _ tyvia(II)-is acetatis xsnari da daakvirdiT momxdar cvlilebebs. 

g 

d 
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5 b) qsantoproteinis reaqcia 
samuSaos msvleloba: 1. sinjaras 2-3 ml cilis xsnariT daumateT ramdenime wveTi 
koncentrirebuli azotmJava da aRniSneT momxdari cvlilebebi. 
2. gaacxeleT sinjaris SigTavsi. 
imsjeleT:                   
– ra cvlilebebi SeniSneT a da b cdebis Catarebisas? 
– ra mniSvneloba SeiZleba hqondes a cdas organizmis mZime metalebis mari-
lebiT mowamvlisas?    

–  rogor axsniT sinjaris gacxelebisas xsnarSi mimdinare movlenebs? (cda b).   

 
fizikuri Tvisebebi. cilebis nawili (globularuli) ixsneba wyalSi 

koloiduri xsnaris warmoqmniT, meore nawili ixsneba marilTa ganzavebul 
xsnarebSi, xolo fibrilaruli cilebi wyalSi saerTod ar ixsneba. 
zogierTi cila arsebobs kristalur mdgomareobaSi. cilebi eleq-
trolitebia. 

qimiuri Tvisebebi. cilebis damaxasiaTebeli qimiuri Tvisebebi 
ganpirobebulia maTi unariT, Sevides ferad reaqciebSi, ganicados 
hidrolizi da denaturacia. 

hidrolizi. cilebis hidrolizi maTi umniSvnelovanesi Tvisebaa. 
cilebis hidrolizi mimdinareobs fermentebis moqmedebiT, agreTve mJaveb-
Tan an tuteebTan maTi gacxelebisas. hidrolizis produqtebia α-amin-
mJavebi:  

 
              H–NH–CH–CО– OH   +  (n–1)HOH       →        nNH2–CH–CООH  

                                                                               
                      Ri                  n                                                                           Ri   (i=1,2,3, . . . ) 
                           cila                                                           aminmJavebis narevi 

 monacemebs cilebis Sedgenilobasa da qimiur 
aRnagobaze iReben swored maTi hidrolizis 
Sedegad. cilebis hidrolizi saWmlis monelebis 
procesis safuZvelia. 

denaturacia aris cilis molekulis meo-
reuli da mesameuli struqturis rRveva (a). 
denaturacia  mimdinareobs tuteebis, Zlieri 
mJavebis, eTanolis, mZime metalebis (Нg, Pb , Fe da 
sxv.) marilebis, radiaciis moqmedebiT, agreTve 
gaxurebiT.  

kvercxis xarSvisas, saWmlis momzadebisas, 
sisxlis Sededebisas, rZis amJavebisas da sxv. cila ganicdis denaturacias. 
denaturaciisas cila kargavs molekulis specifikur sivrcul struq-
turas (a), biologiur aqtiurobas da wyalSi xsnadobas. 

Tu denaturaciis gamomwvevi faqtori sustia an mcire xniT moqmedebs, 
maSin Tavdapirvelad daleqili cila ixsneba, aRdgeba sawyisi agebuleba da 
Tvisebebi (b). am movlenas renaturacias uwodeben. 

gansazRvra (feradi reaqciebi).  cilebs sazRvraven maTi damaxasiaTebeli 
feradi reaqciebis mixedviT (a, b, g) da damwvari bumbulis suniT maTi 
gaxurebisas.  

 

cilis molekulis denaturacia 
(a) da renaturacia (b).   

(a) 

(b) 
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 tute areSi cilis xsnarze spilenZ(II)-is sulfatis moqmedebiT xsnari 
ifereba wiTel-iisfrad (d). am reaqcias ewodeba biuretis reaqcia da 
gamoiyeneba nivTierebaSi peptiduri bmis arsebobis dasadastureblad. 

 koncentrirebuli azotmJavas moqmedebiT cilaze, romelic Seicavs 
aromatul aminmJavas, warmoiqmneba yviTeli Seferva (benzolis rgoli 
nitrirdeba). 

 tyvia(II)-is acetatis moqmedebiT cilis xsnarze, romelic gogirds 
Seicavs, SeiniSneba tyvia(II)-is sulfidis Savi naleqis warmoqmna. 

 miReba. cilebi warmo-
iqmneba adamianis, cxovele-
bisa da mcenareebis ujre-
debSi. aminmJavebidan cile-
bis warmoqmnis cocxal 
organizmebSi mimdinare 
process biosinTezi 
ewodeba. biosinTezi 
mimdinareobs nukleinis 
mJavebis monawileobiT.  

 
cilebis mniSvneloba da gamoyeneba.  cilebi   cocxali organizmebis mniS-

vnelovani Semadgeneli nawilia. isini Sedis mcenareuli da cocxali ujre-
debis protoplazmisa da birTvis SedgenilobaSi. cilebi aregulirebs 
cocxali organizmebis maxasiaTebel niSnebsa da funqciebs: zrdas, mem-
kvidreobiTobas, moZraobas, grZnobaTa organoebis moqmedebas, daava-
debaTa xasiaTs, imunitetis movlenas da sxv. sakvebSi cilis nakleboba 
seriozul daavadebebs iwvevs.  

dReisaTvis mravali cilovani nivTiereba, magaliTad hormonebi da 
fermentebi, mikroorganizmebis daxmarebiT, bioteqnologiuri meTodebiT 
miiReba. mrewvelobaSi cilebi gamoiyeneba bunebrivi boWkoebis (abreSumi, 
Sali), tyavis,  plastmasebisa da weboebis saxiT. 

 
 

 
 SeadgineT cilis hidrolizis reaqciis toloba da gamosaxeT x da y  n-is 

saSualebiT: 
[–HN–CHRi–CO–]n +  xH2O  →               H–[HN–CHRi–CO]n–OH  +  yH2O  → 

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• cilebis hidroliziT iReben informacias maT ... da ... .  
• cilis denaturaciisas irRveva cilis molekulis ... da ... . 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– ras SecvlidiT gakveTilis mimdinareobis procesSi? 
 
 

a 

b 

g 

 
 ganamtkiceT Seswavlili masala  

 
 refleqsia da Sefaseba  

(d) peptiduri bmis gansazRvra  
       (biuretis reaqcia) 

cilis 
xsnari 

cilis 
xsnari 
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5  III. SeasruleT davalebebi. 

 1. cilebis damaxasiaTebel qimiur Tvisebebs miekuTvneba:  
1. denaturacia  2. gaxurebiT daSla 
3. hidrolizi  4. `vercxlis sarkis~ reaqcia 

 

2. gansazRvreT cilis denaturaciis gamomwvevi faqtorebi: 
1. tuteebi da Zlieri mJavebi 2. mZime metalebis marilebi 
3. msubuqi metalebis marilebi 4. radiacia da gacxeleba 
5. eTilis spirti 

 3. romeli sqemiT SeiZleba cilebis gansazRvra? 
1. cila  → gacxeleba Zlieri   2. cila +  PbS  →НаОH

 
3. cila + CuSO4  →НаОH

 
  4. cila + HNO3(konc.) → 

5. cila +  CuS  →НаОH  
4. reaqciis romeli sqemiT:  

a) xsnari ifereba wiTel-iisfrad; 
b) warmoiqmneba Savi naleqi? 

1. cila + CuSO4  →НаОH   2. cila + CuS  →НаОH  

3. cila + HNO3(konc.)   →  4. cila + (CH3COO)2Pb  →НаОH  

 5. miuTiTeT, ra aris swori da ra _ araswori  cilebis denaturaciisTvis. 
pasuxi daasabuTeT.  

 

 diax (+) ara (_) 
irRveva pirveladi struqtura   
ar icvleba molekulis specifikuri sivrculi forma   
ikargeba biologiuri aqtiuroba   
cila gamoileqeba   

6. romeli sqemiT adastureben cilis molekulaSi: 
 a) S–H bmis,    b) peptiduri bmis arsebobas? 

1. cila + CuSO4  →НаОH   2. cila +  CuS   →НаОH  

3. cila + HNO3(konc.)  →  4. cila + (CH3COO)2Pb  →НаОH  

 7. gansazRvreT  X.  
 

aminmJavas 
tripeptidi 

masa, g hidrolizisas 
warmoqmnili aminmJavas 

masa, g 

aminmJavas 
moluri masa,  

g/moli 
m m+6  Х 

8. daasaxeleT dipeptidi. miuTiTeT formulaSi amiduri jgufi da peptiduri 
    bma. 
                                                O    H 
                                                                                 | |          | 
                         NH2 – CH2 – C – N –  CH – CООH  
                | 

         CH3 
 
g a k v e Til is  
S e m d e g  

• moamzadeT prezentacia Temaze: `cilovani bunebis samrewvelo 
nakeTobani (masalebi)~. 

a 

b 

g 

d 

181 
   L

AYİ
HƏ



 

 

V
 T

av
is

  S
ej

am
eb

a  

 
1. aminebi amiakis nawarmebia, romlis molekulaSi wyalbadis atomebi 

Canacvlebulia naxSirwyalbadis radikalebiT.  

2. RNH2, R1R2NH da  R1R2R3N Sedgenilobis aminebs, Sesabamisad, uwodeben 
pirvelad, meoreul da mesameul aminebs.  

3. meTilamini (CH3NH2) _ najeri, fenilamini (C6H5NH2) ki aromatuli aminia.  

4. aminebis struqturuli izomeria ganpirobebulia naxSirwyalbadis 
radikalis aRnagobiT, jaWvSi aminojgufis mdebareobiT da azotis 
atomTan mierTebuli radikalebis ricxviT. 

5. aminebi organuli fuZeebia. 

6. aminebis fuZe Tvisebebi ganpirobebulia azotis atomTan gauziarebeli 
eleqtronuli wyvilis arsebobiT.   

7. alkilaminebi ufro Zlier fuZe Tvisebebs avlens, vidre amiaki. 

8. alkilis radikalebis ricxvis gazrdiT aminebis fuZe Tvisebebi Zlierdeba. 

9. anilinis fuZe Tvisebebi ufro sustia, vidre amiakisa. 

10. fenilis radikalebis ricxvis gazrdiT aminebis fuZe Tvisebebi sustdeba. 

11. najeri aminebi miiReba nitronaerTebis wyalbadiT aRdgenis gziT.  

12. nitromeTani (CH3NO2) da 2,4,6-trinitrobenzoli [C6H3(NO2)3] nitronaerTebia. 

13. najeri aminebi mJavebTan warmoqmnis alkilamoniumis marilebs. 

14. aminebis marilebze tutis moqmedebiT marilebi iSleba aminis gamoyofiT.  

15. anilinis molekulaSi aminojgufi da fenilis radikali erTmaneTze 
gavlenas axdens. 

16. anilinis wyalxsnari fers ar ucvlis wiTel lakmusis qaRalds. 

17. aminmJavebi organuli nivTierebebia, romlebic Seicavs amino- da karboq-
silis jgufebs.  

18. α-aminmJavebSi  –NH2 da –COOH jgufebi mierTebulia erT C atomTan.  

19. aminmJavebs axasiaTebs struqturuli da sivrculi izomeria.  

20. cilebis hidrolizisas warmoiqmneba aminmJavebi. 

21. aminmJavebis wyalxsnarebSi mimdinareobs Sigamolekuluri neitralizacia. 

22. aminmJavebi arsebobs Siga marilis, anu bipolaruli ionis, saxiT. 

23. aminmJavebi amfoteruli organuli nivTierebebia. 

24. aminmJavebis polikondensaciiT miiReba polipeptidebi.  

25. –CO–NH– jgufs ewodeba peptiduri jgufi, xolo C–N bmas _ peptiduri bma.  

26. cilebis molekulebSi aminmJavebis naSTebi erTmaneTTan peptiduri 
bmiTaa dakavSirebuli.  

27. cilebs aqvs pirveladi, meoreuli, mesameuli da meoTxeuli struqtura. 

28. cilebis umniSvnelovanesi qimiuri Tvisebaa maTi hidrolizi.  

29. denaturacia aris cilis meoreuli da mesameuli struqturis rRveva. 

30. cilebs sazRvraven damaxasiaTebeli feradi reaqciebisa da gaxurebisas 
damwvari bumbulis sunis warmoqmniT.  
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i 1. daadgineT Sesabamisoba. 

1. CH3NHC2H5              2. H2NCH2CH2NH2                  3. (C4H9)2NH 
4. (CH3)2CHNH2         5. CH3CH2CH2CH2NH2        6. (C3H7)3N  
monoamini __                 meoreuli amini __           mesameuli amini __ 

 

2. gansazRvreT dieTilaminis struqturuli izomerebi da daasabuTeT Tqveni 
arCevani:  
a. meTilizopropilamini      b. 2-aminobutani 
g. dimeTileTilamini d. meTilbutilamini 

3. SeadgineT aminebis molekuluri formulebi da ganalageT isini fuZe 
Tvisebebis klebis mixedviT: 
1. difenilamini  2. meTilamini 
3. meTilfenilamini 4. meTileTilamini  5. anilini 

4. daasruleT sqemebi da daasaxeleT organuli produqtebi:  

a. C2H5NH2 + O2 →   wva                               b. (C2H5)3N + HCl(airi) →   

g. [C2H5NH3]Cl + NaOH→t  
5. Sesabamisi sqemebisa  da gantolebebis gamoyenebiT aCveneT anilinis mo-

lekulaSi atomTa jgufebis urTierTgavlena. 
6. upasuxeT kiTxvebs a aRnagobis aminmJavasTan mimarTebaSi: 

                    a.     CH3 – CH – COO−    

                                                                                      
                                      NH3

+ 
1. ra ewodeba aminmJavas mocemul struqturas? 
2. romeli reaqciis procesSi warmoiqmneba aminmJavas mocemuli 

struqtura? 
3. rogori aRnagoba aqvs aminmJavas myar mdgomareobaSi? 
4. ra ewodeba aminmJavas saerTaSoriso da racionaluri nomenklaturiT?  

7. daasruleT reaqciaTa sqemebi da  daadgineT Sesabamisoba.  
1. H2NCH(CH3)COOH    +  HI        →    2. H2NCH(CH3)COOH   +  CH3OH → 
3. 2H2NCH(CH3)COOH  +  K2CO3 →    4. H2NCH(CH3)COOH    +  NaOH   →           

aminmJavas fuZe Tvisebebi __         aminmJavas mJavuri Tvisebebi __ 

8. gansazRvreT gamoTqmebi, romlebic Seesabameba cilis meoreul struq-turas: 

1. α-spirali 2. >C=O. . .H–N<  tipis wyalbaduri bma 
3. peptiduri bma 4. rTuleTeruli bma 5. marilis xidi  

9. romeli garegnuli niSnebi SeimCneva spilenZ(II)-is sulfatTan da tyvia(II)-is 
acetatTan cilebis reaqciebSi? rogori daskvnebi  keTdeba cilebTan 
mimarTebaSi am reaqciebis safuZvelze?  

10. daasruleT gamoTqmebi:   
a. aminebi ganixileba, rogorc ... nawarmebi. 
b. aminmJavebi ganixileba, rogorc ... nawarmebi. 
g. aminmJavebis naSTebis ... da ... cvlilebisas icvleba cilis pirveladi 

struqtura.  
d. cilebis biosinTezis procesi mimdinareobs ... monawileobiT.. 
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6.1. polimerebis aRnagoba da fizikuri Tvisebebi. 
     plastmasebi   
6.2. bunebrivi da sinTezuri kauCuki  
6.3. boWkoebi  
6.4. garemos dacva polimerebiT dabinZurebisgan  
6.5. gakveTili-debatebi: sargebeli da ziani 
     polimerebisgan 

praqtikuli samuSao-3. cilebisa da polieTilenis 
fizikuri da  qimiuri Tvisebebi 

 

maRal-
molekuluri 
naerTebi    

nawili 
 

III 

polimerebi 
 

Tavi 
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6   
• Tanapolimeri 
• Termoplastikuri polimeri 
• Termoreaqtiuli polimeri 
• polimeris stereoregularuloba 
• polivinilqloridi  
• polistiroli 
• plastmasa 
• bunebrivi kauCuki 
• sinTezuri butadienuri kauCuki 
• sinTezuri izoprenuli kauCuki 
• qloroprenuli kauCuki 
• divinilis kauCuki  
• rezini  
• vulkanizacia 
• kapronis boWko  
• nailonis boWko 
• lavsanis boWko  
• enantis boWko 

 

sa
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yv
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i  

 

polimerebi _ plastmasebis, kauCukebisa da boWkoebis saxiT _ gamoiyeneba 
adamianis moRvaweobis nebismier sferoSi: mSeneblobaSi, soflis meur-
neobaSi, eleqtroteqnikaSi, radioteqnikaSi, saavtomobilo mrewvelo-
baSi, TviTmfrinavTmSeneblobaSi da yofaSi. 
polimerebs umniSvnelovanesi adgili ukavia medicinaSi, gansakuTrebiT 
qirurgiaSi. polimerebisgan amzadeben sisxlZarRvebis, saWmlis momne-
lebeli da naRvlis sadinarebis, gulis sarqvelebis proTezebs, agreTve 
rTul samedicino xelsawyoebs: aparatebs `xelovnuri guli~, `xelovnuri 
filtvebi~, `xelovnuri Tirkmeli~ da sxv. sisxlZarRvebze operaciebisas 
gamoiyeneba lavsanis, polipropilenis, kapronisa da siliciumorganuli 
polimerebis masalebi. xelovnuri kbilebisa da proTezebis dasam-
zadeblad farTod gamoiyeneba poliakrilis polimerebi.  

maRalmolekuluri naerTebi (polivinilis spirti da sxv.), romlebic 
TvisebebiT axlosaa sisxlis plazmasTan, gamoiyeneba sisxlis sinTezuri 
Semcvlelebis saxiT. zogierT polimer-sisxlis SemcvlelSi SehyavT 
tuberkulozis, sklerozis samkurnalo specifikuri nivTierebebi, agreT-
ve antibiotikebi da kibos sawinaaRmdego preparatebi. ukanasknel Sem-
TxvevaSi polimerebi, warmoqmnis ra mdgrad wyalxsnarebs, uTavsdeba 
sisxlis plazmas. ase wydeba polimerebis, rogorc prolongatorebis _ 
wamlis moqmedebis gamaxangrZlivebeli nivTierebebis _ gamoyenebis 
amocana. 
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gaixseneT VII-X klasebSi Seswavlili masala da SeasruleT davalebebi.                          

 
1.  sqemaze miuTiTeT monomeri, polimeri da polimerizaciis xarisxi.  

                            nCH2 = CH2            →             (–CH2 – CH2 –)n 
                               
 
2. gansazRvreT monomerebi, romelTa molekulebi Seicavs erT da or С=С  

bmas. SeadgineT am monomerebis struqturuli formulebi. 
a. vinilqloridi; 
b. propileni; 
g. divinili; 
d. izopreni. 

 
3.  gansazRvreT bunebrivi polimerebi: 

a. lavsani; 
b. cila; 
g. saxamebeli; 
d. celuloza. 

 
4.  gansazRvreT xelovnuri polimerebi: 

a. acetaturi boWko; 
b. polivinilqloridi; 
g. kaproni; 
d. divinilis kauCuki. 

 
5. moiyvaneT ganStoebuli da araganStoebuli aRnagobis polimerebis ori 

magaliTi.  
 
6.  romel polimerebs aqvs badisebri aRnagoba? 

a. rezins; 
b. kauCuks; 
g. polistirols; 
d. fenolformaldehidur fiss (bakelits). 

 
7. axseniT polimerizaciisa da polikondensaciis reaqciebis saerTo da 

ganmasxvavebeli Taviseburebani. 
 

8.  ra mizniT gardaqmian kauCuks rezinad? ra ewodeba am process?  
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6  
 

 
 
 
 
 

 
polimerebi anu maRalmolekuluri naerTebi nivTierebebia, romelTa 
molekulebi Sedgeba mravaljeradad ganmeorebuli atomTa jgufebisgan. 

 
 

 polimerebs monomerebisgan iReben polimerizaciis 
an polikondensaciis reaqciebiT. 
polimerizaciis reaqcia aris maRalmolekuluri 
nivTierebis warmoqmnis reaqcia monomeris mole-
kulebis erTmaneTTan mravaljeradi SeerTebis 
Sedegad:  

               nCH2=O    
 polimerizacia   
�⎯⎯⎯⎯⎯⎯⎯⎯� (–CH2–O–)n 

      polimerizacia                     poliformaldehidi 

polikondensaciis reaqcia aris dabalmolekuluridan 
maRalmolekuluri nivTierebis warmoqmnis reaqcia, 
romelsac Tan axlavs Tanauri produqtis, magaliTad 
wylis, amiakis da sxv. gamoyofa: 

 nC6H12O6    
 polikondensacia   
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�H–(C6H10O5)n–OH + (n–1)H2O 

glukoza                                     saxamebeli an celuloza   
 
 
polimerizaciis (a) da polikondensaciis (b)  reaqciebiT miRebuli polimerebi  

a b 
maRali simkvrivis polieTileni  
dabali simkvrivis polieTileni 
polipropileni 
polistiroli 
politetrafToreTileni (tefloni) 
polivinilqloridi 

cilebi 
saxamebeli (amiloza, amilopeqtini) 
celuloza 
fenolformaldehiduri fisi 
kaproni 
lavsani 

pol imere bi  

biopolimerebi  
• celuloza 
• cilebi 
• saxamebeli 
• bunebrivi kauCuki 

sinTezuri polimerebi  
• kaproni  
• polieTileni  
• polistiroli 
• divinilis kauCuki 

xelovnuri polimerebi 
• nitroceluloza 
• acetilceluloza 

plastmasebi kauCukebi boWkoebi afskebi laqebi weboebi 

polimerebi  

6 • gamoTqmaSi 
`polimeri~ `poly~ 
niSnavs bevrs,  

  `meros~ _ nawils. 

Tavi  

•iciT Tu ara, rom... • 
• nivTierebebs, romelTa  

Mr  <  500  ewodeba dabal-
molekuluri, xolo Tu  
Mr  aris 500-5000 intervalSi 
_ oligomerebi.  

• nebismieri polimerisTvis 
polimerizaciis xarisxi ar 
aris mudmivi sidide, e.i. erTi 
da imave polimeris sxvadasxva 
makromolekula Seicavs 
struqturuli erTeulebis 
sxvadasxva ricxvs. rogorc 
Sedegi, polimeris fardobiTi 
molekuluri masa iRebs 
gansxvavebul mniSvnelobebs. 
am mizeziT miRebulia, 
polimerebi davaxasiaToT 
saSualo fardobiTi 
molekuluri masiT.  
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6.1. polimerebis aRnagoba da fizikuri Tvisebebi. 
plastmasebi   

 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •    
– romeli organuli nivTierebebis magaliTze ganixilavdiT XI klasSi fizikuri 

Tvisebebis aRnagobaze damokidebulebas? 
 
Tanamedrove polimeruli masalebi far-
Tod gamoiyeneba avtomobilebis, gemebis, 
TviTmfrinavebis, agreTve kosmosur war-
moebaSi. magaliTad, polieTilenisgan am-
zadeben afskebs, danafarebs, milebs da 
sxv. 

– rogor xerxdeba, erTi da 
imave Sedgenilobis 
polimerisgan damzaddes 
gansxvavebuli Tvisebebis 
mqone nakeTobebi? 

 
saqmianob a  • polimerebis stereoregularuli aRnagoba. romel makromole-

kulebSia meTilis jgufebi kanonzomierad (mowesrigebulad) gan-
lagebuli naxSirbadovani jaWvis sibrtyis mimarT?  

 

   
imsjeleT: 
– ratom aris mizidvis Zalebi ufro didi a da b aRnagobis makromolekulebSi, 

vidre g aRnagobis  makromolekulebSi?  

 
 polimerebis stereoregularuloba (sivrculi wesrigi).  polimerebis 

stereoregularulobaSi igulisxmeba misi makromolekulis atomTa 
jgufebis mowesrigebuli (regularuli) ganlageba sivrceSi. magaliTad, 
propilenis polimerizaciiT iReben I-III polipropilenebs, romelTa 
makromolekulebic  gansxvavdeba sivrceSi СН3- jgufebis ganlagebiT: 

 

  
     

 stereoregularuli aRnagobis           stereoregularuli aRnagobis              arastereoregularuli aRnagobis 
(izotaqtikuri polipropileni)  (sindiotaqtikuri polipropileni)  (ataqtikuri polipropileni) 

Tu radikalebi, Cvens SemTxvevaSi _ meTilis jgufebi, ganlagebulia 
naxSirbadovani jaWvis sibrtyis erT mxares (I), an mowesrigebulad _ orive 
mxares (II), aseT polimerebs stereoregularuli aRnagobis (Sesabamisad, 
izotaqtikuri da sindiotaqtikuri)  polimerebi ewodeba.  Tu radikalebi 
mouwesrigeblad aris ganlagebuli sibrtyis zemoT da qvemoT (III), aseT 
polimerebs arastereoregularuli aRnagobis (ataqtikuri) polimerebi 
ewodeba. 

I II 
 

III 
 

(a) (b) (g) 
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6   polimerebis fizikuri Tvisebebi. polimerebis didi 
molekuluri masis gamo maT makromolekulebs Soris 
mizidulobis didi Zalebi moqmedebs. amitom polimerebs 
aqvs dnobis (daSlis) maRali temperatura, mcire 
xsnadoba da maRali meqanikuri simtkice. radganac erTi 
da imave polimeris makromolekulebSi polimerazaciis 
xarisxs gansxvavebuli mniSvnelobebi aqvs, polimerebs 
ar axasiaTebs dnobis mudmivi temperatura da dneba 
gansazRvrul temperaturul intervalSi.  

polimeris aRnagobis gavlena mis fizikur Tvisebebze.  
araganStoebuli aRnagobis polimerebis makromoleku-
lebi mWidrodaa urTierTganlagebuli, amitom maT 
Soris mizidvis Zalebi didia. Sedegad, aseT polimers 
aqvs ufro maRali simkvrive, simtkice da dnobis tem-
peratura, vidre ganStoebuli aRnagobis Sesabamis po-
limers. 

  am mizeziT stereoregularuli aRnagobis poli-
merebs (I da II), arastereoregularuli aRnagobis poli-
merebTan SedarebiT, aqvT didi simkvrive, simtkice da dnobis tempera-
tura. 

ganStoebuli da araganStoebuli aRnagobis polimerebisgan gansxvave-
biT, badisebri polimerebi ar dneba da ar ixsneba gamxsnelebSi. 

 
 

 

 polimerebis Tvisebebi damokidebulia agreTve maTi kristalurobis 
xarisxze. Cveulebriv, polimerebis grZeli makromolekulebi uwesrigod 
aris ganlagebuli, Tumca gansazRvrul pirobebSi makromolekulebis 
gansazRvruli ricxvi an molekulebis gansazRvruli nawilebi SeiZleba 
sivrceSi mowesrigebulad ganlagdes (d). am Sem-
TxvevaSi amboben, rom polimers aqvs kristalu-
robis gansazRvruli xarisxi. kristalurobis 
gansazRvruli xarisxis mqone polimerebi, amor-
fuli aRnagobis imave polimerebTan SedarebiT, 
gamoirCeva maRali dnobis temperaturiTa da sim-
tkiciT.  

 
 

• alkenebisa da arilalkenebis safuZvelze sinTe-
zurad miiRo mravali oligomeri da Tanaoligomeri. 
daamuSava axali klasis, polimerizaciis unaris mqone 
polifunqciuri monomerebis sinTezis xerxebi.  

 
 

sahib alievi   
(1933–1990) 
azerbaijaneli 
qimikos-organikosi 

 

• daamuSava monomerebis, saRebavebisa da 
surnelovani nivTierebebis sinTezisTvis 
gamoyenebuli naerTebis miRebis procesebi. 

 
 

solTan mehdievi 
(1914–1985) 
azerbaijaneli 
qimikos-organikosi 

 

(d) 

araganStoebuli (a), 
ganStoebuli (b) da 
badisebri (g) aRna-
gobis polimerebis 
makromolekulebi 

(a) 

(b) 

(g) 
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bolos, polimeris Tvisebebi damokidebulia mis polimerzaciis 
xarisxze (n). magaliTad, polieTileni polimerizaciis xarisxiT n = 20 
siTxea, xolo Tu n = 5000-6000 _ Zalian magari nivTiereba. 

polimerTa udidesi nawili gamoiyeneba plastmasebis, kauCukebisa da 
boWkoebis saxiT. 
plastmasebi    

• plastmasebi polimerebis safuZvelze  miRebuli 
masalebia, romlebsac aqvT unari, gacxelebisas 
miiRon gansazRvruli forma da SeinarCunon is 
eqspluataciis procesSi.  
plastmasebi, polimerebis garda, Seicavs sxva 

komponentebsac: saRebavebs (aniWeben fers), Semavseblebs 
(plastmasas aniWeben simtkices), plastifikatorebs 
(aniWeben elastikurobas, gaRunvis unars) da sxv.  

arsebobs Termoplastikuri da Termoreaqtiuli 
plastmasebi. 

Termoplastikuri plastmasebi gacxelebisas rbil-
deba, dneba da gacivebisas inarCunebs micemul formas 
(e). Termoplastikur plastmasebs  amzadeben polieTi-
lenis, polipropilenis, polivinilqloridis, polisti-
rolisa da misi Tanapolimerebis, lavsanis, kapronis, 
kauCukis da sxv. safuZvelze. dReisaTvis gamoyenebuli 
plastmasebis 85%  Termoplastikuria. 

 Termoreaqtiuli plastmasebi gacxelebisas  (sinTezis Semdeg) Tumca 
rbildeba, magram ar dneba (v), radganac Tavdapirveli gaxurebisTanave 
maTi makromolekulebi erTmaneTs ekereba. am mizeziT isini, 
Termoplastikuri plastmasebisgan gansxvavebiT, ar gamodgeba xelmeore 
gadamuSavebisTvis. Termoreaqtiuli plastma-
sebi polimerebia, romelTac aqvs sivrculi 
aRnagoba (Sekerili, badisebri polimerebi). 
Termoreaqtiul plastmasebs miekuTvneba fe-
nolformaldehiduri fisebi, epoqsiduri fise-
bi da sxv.  

gamoyeneba. plastmasebis simsubuqe, maRali 
qimiuri da meqanikuri mdgradoba, siTbo- da 
eleqtrogaumtaroba farTod gamoiyeneba 
praqtikaSi: mrewvelobaSi, soflis meurneobaSi, 
medicinaSi, yofaSi da a. S. (z). 

 
 

 
 

 
 SeadgineT stereoregularuli aRnagobis polistirolis makromolekulaTa 
     sqemebi.  

• iciT Tu ara, rom…  • Cvens respublikaSi, sumgaiTis `eTilen-polieTilenis 
qarxanaSi~, weliwadSi 100 aTas tonaze meti polieTileni iwarmoeba.  

 
 ganamtkiceT Seswavlili masala 

(e) 

(v) 

(z) 
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6 
 

 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• makromolekulebis aRnagoba gavlenas axdens polimeris fizikur Tvisebebze, 

radgan ... . 
• izotaqtikuri aRnagobis polistirolis makromolekulaSi fenilis jgufebi ... . 
• polimeri ar dneba erT konkretul temperaturaze, radgan ... . 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas: 
– gakveTilis romel etapze grZnobdiT Tavs ufro TviTdarwmunebulad? 
 III. SeasruleT davalebebi. 

 1. daasaxeleT mocemuli struqturuli erTeulebis Sesabamisi polimerebi: 
1. (–F2C–CF2–)         2. (–CH2–O–)          3. (–CH2=CH–)        4. (–C6H10O5–)    
                                                                                   Cl 

2. gansazRvreT polimeris maxasiaTebeli cvladi sidideebi:   
1.polimerizaciis xarisxi;      2. fardobiTi molekuluri masa; 
3. dnobis (daSlis) temperatura;   4. polimeris elementuri Sedgeniloba. 

 3. gansazRvreT 52000-is toli saSualo molekuluri masis mqone polisti-
rolis polimerizaciis xarisxi.   Mr(CH2=CH–C6H5) = 104.  
4. daadgineT Sesabamisoba polimeris aRnagobasa da Tvisebebs Soris.  

1. ar dneba gaxurebisas ___                             
2. nawilobriv ixsneba organul 

gamxsnelebSi ___ 

a. aqvs badisebri aRnagoba                 
b. aqvs araganStoebuli 
aRnagoba 
g. aqvs ganStoebuli aRnagoba 

 

 5. gansazRvreT ganStoebuli da araganStoebuli aRnagobis polimerebi: 
a. celuloza;   b. bakeliti;   g. rezini;   d. polistiroli;  e. glikogeni.      

araganStoebuli polimeri ____          ganStoebuli polimeri ____        
6. miuTiTeT (+/_), ra aris swori da ra _ araswori  polimerebisTvis. pasuxi 

daasabuTeT.  
 

 poliformaldehidi celuloza 
bunebrivi polimeri    
aqvs araganStoebuli aRnagoba   
monomerisgan sinTezisas miiReba mxolod 
erTi nivTiereba    
elementuri Sedgenilobis mxriv ar 
gansxvavdeba monomerisgan   
makromolekula Sedgeba monomeris 
molekulebisgan   

 

 7. rogor polimerebs ewodeba izotaqtikuri, sindiotaqtikuri da ataq-
tikuri? 

8. ratom aqvs polimerebs dnobis (an daSlis) maRali temperatura da gaxsnis 
cudi unari?  

 
 
g a k v e Til is  
S e m d e g  

moamzadeT prezentacia Temaze: `azerbaijaneli qimikosebis dam-
saxureba polimerebis qimiis ganviTarebaSi~. 

 

 
 refleqsia da Sefaseba  

a 

b 

g 

d 
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6.2. bunebrivi da sinTezuri polimerebi 
 

•  g a i x s e n e T  g a n v l i l i  m a s a l a  •      
– ra mizniT axdenen kauCukis vulkanizacias? 
 

1823 wels Sotlandielma qimikosma j. makintoSma, gaJRinTa 
ra sqeli qsovilebi navTSi gaxsnili kauCukiT, miiRo 
wyalgaumtari qsovili. am qsovilisgan amzadebdnen 
labadebs, kaloSebs, CanTebs. magram, Zlieri yinvis dros an 
zafxulis cxel dReebSi  maTi gamoyenebisas, gaCnda rigi 
problema. amis gamo zemoxenebulma qsovilebma farTo 
gamoyeneba ver moipova. 

– ra nakli 
aqvs 
kauCukiT 
gaJRenTil 
qsovils?  

 
saqmianob a  • bunebrivi kauCukis makromolekulis aRnagoba. bunebrivi kauCukis 

makromolekulis sqemis safuZvelze SeavseT cxrili. 

 

 pasuxi 
makromolekulis aRnagoba (ganStoebuli/araganStoebuli)  
naxSirwyalbadebis klasi, romelsac miekuTvneba monomeri  
struqturuli erTeulis geometriuli forma (cis/trans)  
polimeris molekuluri formula da saxelwodeba  

imsjeleT: – ratom miiReba kauCukis gogirdTan gacxelebisas badisebri aRnago-
bis polimeri? sawyisi makromolekulis romeli jgufebi monawileobs am 
procesSi?  

  
kauCuki elastikuri masalaa, romelic vulkanizaciisas rezinad 

gardaiqmneba. warmoSobis mixedviT asxvaveben  bunebriv da sinTezur 
kauCuks. bunebriv (naturalur) kauCuks iReben mcenare heveias rZisebri 
wvenisgan, xolo sinTezurs _ alkadienebisa da maTi nawarmebisgan. 

bunebrivi kauCuki ixsneba benzinSi, benzolSi, naxSirbadis disulfidSi; 
elastikuria da ar atarebs wyalsa da airebs. mas aqvs (С5Н8)n Sedgeniloba 
da `saqmianobis~ ganyofilebaSi mocemuli aRnagoba. mis makromolekulaSi 
meTilenis >CH2 jgufebi C=C bmis mimarT ganlagebulia mxolod cis-
mdgomareobaSi. amitom bunebrivi kauCuki warmoadgens izoprenis 
stereoregularuli aRnagobis cis-polimers, anu cis-poliizoprenia. 

Tu erT makromolekulaSi >CH2 jgufebi ganlagebulia cis- da trans-
mdgomareobaSic, aseTi makromolekulebi arastereoregularuli 
aRnagobis mqoned iTvleba. samrewvelo masStabiT miRebul pirvel (s. 
lebedevi, 
1932 w.) sinTezur kauCuks _ butadienur kauCuks arastereoregularuli 
aRnagoba hqonda: 

 

nCH2=CH–CH=CH2     → kat. t,    (–CH2–CH=CH–CH2–)n 
                             butadien-1,3                                       polibutadieni  
                                                                    sinTezuri butadienuri kauCuki (sbk) 

H3C           H 

...–H2C            CH2––H2C 
C=C 

H3C           H 

                       CH2––H2C 
C=C 

H3C           H 

                       CH2––H2C 
C=C 

H3C           H 

                         CH2––H2C—... 
C=C 
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6 amitom is, elastikurobisa da xaxunisadmi mdgradobis mxriv, bunebriv 
kauCuks CamorCeboda.     

dRes, katalizatoris Al(C2H5)3+TiCl4 Tanaobisas, ukve iReben stereo-
regularuli aRnagobis butadienur kauCuks, romelsac divinilis kauCuks 
uwodeben (1a). amave meTodiT  miRebulia agreTve sinTezuri izoprenis 
kauCuki, romelsac aqvs bunebrivi kauCukis analogiuri aRnagoba (1b): 

  
 
                 H                H                                                 H3C                 H 

                             C=C                                                                       C=C 
            –H2C               CH2–   n                             –H2C                 CH2–   n 

                  divinilis kauCuki                                          sinTezuri izoprenis kauCuki  
                  (cis-polibutadieni)                                                   (cis-poliizopreni)  

regularuli aRnagobis sinTezuri izoprenis da divinilis kauCuki 
TvisebebiT axlosaa bunebriv kauCukTan. divinilis, agreTve qloroprenis 
(2) kauCuki da butadien-stiroluri kauCuki (3) xaxunisadmi mdgradobis 
mxriv  aRemateba kidec bunebriv kauCuks.  

                                          
 n CH2=C–CH=CH2  →   (–CH2–C=CH–CH2–)n              

 

                                 Cl                                          Cl                                   
                                  qloropreni              qloroprenis kauCuki (poliqloropreni) 

 
     nCH2=CH–CH=CH2 + nCH2=CH   →   (–CH2–CH=CH–CH2–CH2–CH–)n 

       butadien-1,3 
                                                                                                                                           

                                  stiroli               butadien-stiroluri kauCuki 
 S e i s w a v l e  

kauCukis makromolekulis aRnagobasTan dakavSirebuli gamoTvlebi  
gamoTvaleT sp2

 hibridul mdgomareobaSi myofi naxSirbadis atomebis saerTo ricxvi n 
struqtuli erTeulis Semcvel butadien-stiroluri kauCukis makromolekulaSi.  

amoxsna: 
sp2 hibridul mdgomareobaSi myofi naxSirbadis atomebis ricxvi molekulis 
struqturul erTeulSi 8-is tolia: 6 _ benzolis rgolSi da 2 _ fragmentSi 
>CH=CH<. Sesabamisad, g molekulaSi sp2 hibridizaciaSi myofi naxSirbadis atomebis 
saerTo ricxvia 8⋅n.  
 

gamoiyene  
gamoTvaleT  sp3

 hibridul mdgomareobaSi myofi naxSirbadis atomebis saerTo 
ricxvi bunebrivi kauCukis makromolekulaSi.  

kauCukis naklovanebebs (maRal temperaturaze rbildeba da webovani 
xdeba, siciveSi ki elastikurobas kargavs da magari da myife xdeba) Tavidan 
icileben misi rezinad gardaqmnis gziT:  

 

rezins aqvs badisebri aRnagoba. amitom is, kauCukisgan gansxvavebiT, 
ufro elastikuri da mtkicea, mdgradia temperaturis cvlilebisa da 

+ 0,5–5% S, 130–140°C 

vulkanizaciis procesi 
kauCuki rezini 

2 

1a 

3 

1b 
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gamxsnelebis moqmedebisadmi (kauCukisgan gansxvavebiT, rezini ar ixsneba 
benzinSi, mxolod gajirjvdeba). 

Пgamoyeneba. sxvadasxva saxis sinTe-
zuri kauCuki farTod gamoiyeneba sat-
ransporto saSualebebSi, manqanaTmSeneb-
lobaSi, eleqtroteqnikaSi, fexsacmlis 
warmoebaSi, webosa da ebonitis, samedi-
cino da sayofacxovrebo nakeTobebis 
warmoebaSi (a). 

 

 
 

 

 
 SeadgineT gutaperCis kauCukis _ izoprenis trans-polimeris makromolekulis 

  sqema. 
 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• kauCukis makromolekula SeiZleba ganvixiloT, rogorc ujeri ... , radgan ... .  
• divinilis kauCukis makromolekulas aqvs stereoregularuli aRnagoba, radgan ... . 
 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:   
     – sad SeiZleba gakveTilze Seswavlilis gamoyeneba?  
 III. SeasruleT davalebebi. 

 1. gansazRvreT kauCukebi, romelTa makromolekulebs aqvs cis-aRnagoba. 
1. butadienis;  2. bunebrivi;  3. divinilis; 4. qloroprenis. 

2. bunebrivi kauCukis romeli Tviseba ganapirobebs mis farTo gamoyenebas? 
1. wyal- da airgaumtaroba;         2. elastikuroba; 
3. wyalSi xsnadoba;                        4. vulkanizaciis unari.  

 3.  ramdeni g bromia saWiro 5,4 g divinilis kauCukSi ormagi bmebis sruli 
bromirebisTvis? Ar(Br) = 80, Mr(C4H6)  = 54. 

4. gansazRvreT kauCukebi, romlebsac aqvs erTnairi qimiuri formula: 
1. butadienis;    2. divinilis;   3. izoprenis;    4. bunebrivi.   

 5.  riT gansxvavdeba divinilis kauCuki butadienurisgan? 
    1. sinTezis pirobebiT;  2. SedgenilobiT;                   3. TvisebebiT; 
    4. aRnagobiT;       5. vulkanizaciis unariT. 

 6. >C=C< bmis mimarT meTilenis jgufebis rogori ganlagebisas eqneba kauCuks 
stereoregularuli aRnagoba?   

 1. mxolod cis-mdgomareobaSi;        2. mxolod trans-mdgomareobaSi;  
  2. cis- da trans-mdgomareobaSi.  

7.  ratom reagirebs izoprenis kauCuki bromian wyalTan? 
8. alkadienis molekulaTa romeli naxSirbadis atomebi iRebs uSualo 

monawileobas kauCukis makromolekulebis warmoqmnaSi? pasuxi daasabuTeT 
divinilis polimerizaciis  magaliTze. 

 

  
g a k v e Til is  
S e m d e g  

TiToeuli monomeris ramdeni kg unda aviRoT Tanapolimeri-
zaciis reaqciaSi, rom miviRoT 31,6 kg butadien-stiroluri 
kauCuki 80% gamosavliT? monomerebi reaqciaSi Sedis 1:1 moluri 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  

a 

b 

g 

d 

 

(a) rezini 
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6 TanafardobiT. Mr(C4H6)=54;  Mr(C8H8)=104. 

6.3. boWkoebi   
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •     
– romeli bmebis xarjze ukavSirdeba erTmaneTs struqturuli erTeulebi 

makromolekulaSi? 
 

jer kidev V-VI saukuneebSi samxreT kav-
kasiaSi farTod iyo gavrcelebuli meab-
reSumeoba. antikuri periodis albaneli 
istorikosi  m. kalankatli werda, rom 
mdinare mtkvris napirebze bevri TuTis 
xe izrdeboda, romlebic ZiriTadad 
abreSumis qsovilis sawarmoeblad gamoi-
yeneboda. 
swored abreSumis Zafisgan iqsoveboda 
Kəlağayı _ nacionaluri Tavsafrebi, rom-
lebsac azerbaijaneli qalebi Tavsamkau-
lad iyenebdnen.  

– rogor aris ganlagebuli 
makromolekulebi erTmaneTis 
mimarT boWkoebSi?  

– rogor miiRweva warmoebaSi 
makromolekulebis amgvari 
ganlageba ZafebSi da raSi 
mdgomareobs am procesis arsi? 

 
 

  

boWkoebi  Zafis, narTis da safeiqro nakeTobebis dasamzadeblad 
vargisi araganStoebuli aRnagobis polimerebia.  

saqmianob a  • boWkoebis klasifikacia. daasruleT boWkoebis klasifikaciis sqema. 

 
imsjeleT:  ratom warmoiqmnis boWkoebs araganStoebuli aRnagobis polimerebi? 

boWkoebs yofen bunebriv da qimiur boWkoebad. bunebrivi boWkoebi 
mcenareuli an cxoveluri warmoSobisaa. qimiuri boWkoebi iyofa 
xelovnur da sinTezur boWkoebad.  xelovnur _ acetatur da viskozur 
boWkoebs _ iReben celulozis qimiuri gardaqmniT. sinTezur boWkoebs 
amzadeben sinTezuri polimerebis: kapronis, nailonisa da lavsanisgan. 
vinaidan xelovnuri da sinTezuri boWkoebis warmoebaSi gamoiyeneba 
qimiuri reaqciebi, maT qimiur boWkoebs uwodeben. makromolekulebis 
struqturul erTeulebs Soris amiduri an rTuleTeruli bmis 
arsebobisgan damokidebulebiT, asxvaveben poliamidur da polieTerul 
boWkoebs. poliamiduri boWkoebia kaproni, enanti da nailoni (anidi), 
xolo polieTeruli _ lavsani. 

 kapronis boWko ε-aminokapronismJavas (6-aminoheqsanmJavas) polikon-
densaciis produqtia. 

 

    H                        О   H                        О              
   N–(CH2)5C       +     N–(CH2)5C   +  ...  →  ... – N–(CH2)5C–N–(CH2)5C–... + nH2O 

   H                        OH  H                      OH 
                      ε-aminokapronismJava                                        kaproni  

b o W k o e b i    

cxoveluri 
warmoSobis 

....  
 

mcenareuli 
warmoSobis 

....  
 

... 
lavsani, kaproni 

da sxv. 
 

... 
viskoza, acetaturi 

abreSumi da sxv. 
 

    H            О  H              О 
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mrewvelobaSi kaprons iReben cikluri naerTis _  kaprolaqtamis 

polimerizaciiT:           
 

                     CH2—CH2—CH2                                             H                  О 
                 n                                   C=О      →                                                    
                     CH2—CH2—NH                            –N—(CH2)5—C –   n                            kaprolaqtami                                           kaproni 
 

kapronis boWko ar STanTqavs wyals, tenian garemoSi ar kargavs 
simtkices. bunebriv boWkoebTan SedarebiT, lavsani xaxunisadmi ufro 
mdgradia. kapronis boWkos naklia mJavebis moqmedebisas hidrolizis 
siadvile da kapronis nakeTobebis aramdgradoba gaxurebisas (tlR. = 215°C). 
kapronis boWkosgan damzadebuli nakeTobebi (perangebi, xelovnuri bewvi, 
xaliCebi da sxv.) farTod gamoiyeneba yofaSi. kapronis fisisgan amzadeben 
manqanaTa da meqanizmebis mtkice nawilebs, agreTve paraSutebs, bagirebsa 
da TevzsaWer badeebs. 

enantis boWkos iReben ω-aminoheptanmJavas (7-aminoheptanmJavas)  
polikondensaciiT:  

        H                                                 H                  О                  
                                                                      

n H–N–(CH2)6 –CОOH           →     – N –(CH2)6 – C–         +   nH2O 
                                                                                                                                                                                                             n 
        ω-aminoheptanmJava                                  enanti    

nailonis boWkos iReben orfuZiani adipinmJavasa da heqsameTilen-
diaminis erToblivi polikondensaciiT: 

 
                                                                                                                                                     

 nHOОC–(CH2)4–CОOH + nH N–(CH2)6–NH  →  –C–(CH2)4–C–N–(CH2)6–N–  + 2nH2O 
            adipinmJava          heqsameTilendiamini                    nailoni                   n     
 

• iciT Tu ara, rom… • terefTalis mJavasa da 
aromatuli aminis _ 1,4-benzoldiaminis poli-
kondensaciiT warmoqmnili poliaromatuli 
amini (kevlari) gamoirCeva didi simtkiciT. 
kevlaris Zafisgan moqsovili Jiletebi cvlis 
tyviagaumtar masalebs.  

 
lavsanis boWko warmoiqmneba eTilenglikolisa da terefTalis mJavas 

(benzol-1,4-dikarbonmJavas) erToblivi polikondensaciiT:  

               О             О              nCH2–CH2               О              О 
 
    nHO–C              C–OH  +   HО     ОH      →    –C              C–О–CH2–CH2–О–   + 2nH2О 
                                                                                                                                           н 
   terefTalis mJava      eTilenglikoli lavsani (dakroni, terileni),  
                                                                                  polieTilenterefTalati (pet)  
 

lavsanis qsovilebi ar iWmuWneba, amitom isini farTodaa gamoye-
nebuli. 

  

 О              О  H               H              H               H                      

–C                C–N               N–  n 
  O                 O H               H 

poliaromatuli amini (kevlari) 
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6 lavsanis boWkos simtkice SesaZleblobas iZleva, is gamoyenebuli 
iqnas bagirebis, trasportioris lentebis, Rvedebis, TevzsaWeri 
badeebis, saialqno da kordis qsovilebis dasamzadeblad. lavsanis 
boWko dieleqtrikia, amitom is gamoiyeneba eleqtroizolaciaSi. 

 
 

• boWkoSi makromolekulebis paraleluri ganlageba  
polimerisgan boWkos misaRebad Sesabamis gamdnar (an gaxsnil) 
polimers atareben filierSi _ bevri wvrili naxvretis mqone 
TalfaqSi da aciveben (an aorTqleben gamxsnels). warmoqmnili 
boWkosTvis simtkicis miniWebis mizniT mas Wimaven gaxurebul 
mdgomareobaSi. gaWimvisas, jer erTi, swordeba gaRunuli 
molekulebi, meorec, sxvadasxva mimarTulebiT ganlagebuli 
makromolekulebi orientirdeba erTi mimarTulebiT. Sedegad 
izrdeba molekulaTaSorisi mizidvis Zalebi da boWko xdeba 
ufro mtkice.   

 
 

 SeadgineT heqsameTilendiaminisa da terefTalis mJavas erToblivi polikon-
densaciis  reaqciis toloba. 

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
• xelovnur da sinTezur boWkoebs uwodeben ... boWkoebs, radgan maT warmoebaSi 

... .  
• kapronis boWko poliamiduria, radgan … .  
• lavsanis boWko polieTerulia, radgan … . 

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:   
– romelma informaciam dagainteresaT gakveTilze yvelaze metad?  

 III. SeasruleT davalebebi. 

 1. gansazRvreT bunebrivi boWkoebi:                          
1. bamba;  2. lavsani;   3. abreSumi;   4. seli;   5. Sali. 

2. miuTiTeT qimiuri boWkoebi: 
1. acetaturi;   2. kapronis;  3. Salis;   4. enantis;     5. viskozuri. 

 3.  daadgineT Sesabamisoba.  ____ 
1. lavsani;    2. enanti;  3. kaproni;     4. nailoni. 

poliamiduri boWko __           polieTeruli boWko __ 
4.  daadgineT Sesabamisoba. 

1. viskozuri;   2. lavsani;   3. enanti;   4. kaproni;   5. acetaturi.    
sinTezuri boWko __                xelovnuri boWko ___ 

 

 
 ganamtkiceT Seswavlili masala 

 
 refleqsia da Sefaseba  
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 5. miuTiTeT, ra aris swori da ra _ araswori.            
            

 diax 
(+) 

ara (_) 

kapronis boWkos aqvs ganStoebuli aRnagoba    
kapronis boWkos iReben uSualod 6-aminoheqsanmJavasgan    
acetaturi da viskozuri boWkoebis safuZveli erTi da 
igive polimeria  

  

lavsanis boWkos sinTezSi monawileobs aromatuli 
karbonmJava  

  
 

6.  SeadgineT a da b polimerebis monomerTa struqturuli formulebi. 

 
 7. SeadgineT 6-aminoheqsanmJavas Sigamolekuluri dehidrataciis gziT 

kaprolaqtamis warmoqmnis reaqciis toloba. 
8. ganixileT kapronis boWkos makromolekulebs Soris wyalbaduri bmis 
warmoqmnis SesaZlebloba. pasuxi daasabuTeT. 

 
  
g a k v e Til is  
S e m d e g  

moamzadeT referati Temaze: `sinTezuri boWkoebis roli 
mrewvelobaSi~. 

 
 
 
 
 
6.4. garemos dacva polimerebiT dabinZurebisagan 
•  g a i x s e n e T  g a n v l i l i  m a s a l a  •  

– ratom izrdeba ekologiuri problemebi polimerebis warmoebis zrdasTan 
erTad?  

 
aseuli wlebis 
ganmavlobaSi 
adamianebi iyeneben 
navTobSi, bunebriv 
airsa da qvanaxSirSi 
akumulirebul 
energias.  

– ZiriTadad romeli biopolimerebis qimiuri 
gardaqmnebis xarjze warmoiqmna energiis es wyaroebi 
bunebriv pirobebSi??  

 

g 

                           О 
(a)  (–OC–CH2–C–O–CH2–CH2–O–)n 

              О               О     H               H 
 

 (b)   [–C−(CH2)4−C − N−(CH2)6−N−]n 
d 
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6 saqmianob a  • polieTilenis qimiuri mdgradoba  
uzrunvelyofa: polieTilenis nimuSebi, gogirdmJavasa da natriumis hidroq-
sidis koncentrirebuli xsnarebi, kaliumis permanganatis xsnari, bromiani 
wyali, 4 sinjara. 
samuSaos msvleloba:  
oTxive sinjaraSi moaTavseT polieTilenis TiTo nimuSi da yovel maTgans 
frTxilad daumateT zemoT dasaxelebuli xsnarebi. daakvirdiT cvlilebebs. 
imsjeleT: 
– ra cvlilebebi SeniSneT sinjarebSi? 
– rogor daakavSirebT cdebis Sedegebs polieTilenis molekulis aRnagobasTan?  

 
dReisaTvis sinTezuri polimerebis uzarmazari raodenobiT warmoebas, 

vadagadasuli nakeTobebis gadayras, agreTve am polimerebis mdgradobas _ 
qimiuri daSlis uunarobas  bunebriv pirobebSi (mzis gamosxivebis, haeris 
Jangbadis, siTbos, tenis moqmedebisas) garemos dabinZurebamde mivyavarT. 
amitom polimeruli nivTierebebiT dabinZurebisgan garemos dacva  
Tanamedroveobis erT-erTi aqtualuri problemaa. 

polimeruli nivTierebebiT bunebis dabinZurebasTan sabrZolvelad 
gamoiyeneba Semdegi xerxebi: 

1. namuSevari da gadayrili polimerebis ganadgureba maTi dawvis gziT. 
am meTodiT, Cveulebriv, anadgureben Zlier gaWuWyianebul da Sereul 
narCenebs. amgvari narCenebi Seadgens yvela polimeruli narCenis  
60-85%-s. 

am meTodis naklia is, rom dawvisas nadgurdeba faseuli nivTierebebi 
da masalebi da, ukeTes SemTxvevaSi, wvis produqti _ naxSirmJava airi, 
gadadis ra atmosferoSi, aZlierebs saTburis efeqts. 

  
 

 
polimeruli masalebi, rogorc wesi, mravalkomponentiani sistemebia. 

magaliTad, polimerTan erTad, isini Seicavs saRebavebs, Semavseblebs, 
antioqsidantebs, plastifikatorebs, agreTve katalizatorad 
gamoyenebuli mZime metalebis minarevebs. amitom maTi wvisas warmoiqmneba 
iseTi mavne aqroladi nivTierebebi (HCl, dioqsini, formaldehidi da sxv.), 
romlebic, atmosferos garda, wyalsa da niadagsac abinZurebs.  

klasikuri 
polimerebis 
gavlena 
garemoze  

dabinZurebuli garemo damabinZurebeli warmoeba 

navTobi 

daSlis dro _  
200 weli CO2 
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am naklis miuxedavad, polimeruli narCenebis nawils dawviT 
anadgureben, oRond iWeren warmoqmnil mavne aqrolad nivTierebebs. bevr 
SemTxvevaSi gamoiyeneba wvis siTboc.  

2. vadagadasuli polimerebisa da maTi nakeTobebis xelmeore gadamuSaveba. 
dReisaTvis SesaZlebelia mxolod polimeruli narCenebis 10%-is 
xelmeore gamoyeneba. maSinac ki, Tu polimeruli masalebi gulmodgined 
aris gamoyofili sxva minarevebisgan, praqtikulad SeuZlebelia maTi 
gadamuSaveba saWiro Tvisebebis mqone polimerul masalebad. amis mizezia 
sxvadasxva polimeris erTmaneTTan Serevis uunaroba. amitom xelmeore  
gadamuSavebisTvis SeiZleba gaigzavnos mxolod erTgvarovani polimerebi. 
erTgvarovani polimerebis gadarCeva ki moiTxovs maT daxarisxebas da, 
Sesabamisad, danaxarjebi izrdeba. 

3. biodaSladi polimerebis damuSaveba da gamoyeneba. am problemis 
gadawyvetis yvelaze optimaluri gza mdgomareobs imgvari polimerebis 
damuSavebasa da gamoyenebaSi, romlebic bunebrivi faqtorebis 
(mikroorganizmebis, mzis sxivebis, Jangbadis, tenis da sxv.) zemoqmedebiT 
ganicdis biodaSlas, garemoze uaryofiTi zegavlenis moxdenis gareSe.  

aseT polimerebs miekuTvneba celulozis safuZvelze damzadebuli 
polimerebi, romlebic SeiZleba gamoviyenoT pur-funTuSovani da fxvieri 
produqtebis SesafuTad. 

 

 
 
  
amJamad aS Statebsa da germaniaSi, polistirol-saxameblisa da poli-

stirol-celulozis safuZvelze, gamodis 
biodaSladi polimeri (Ecoflex-is saxelwo-
debiT), gankuTvnili sakvebi produqtebis 
SesafuTad da sasoflo-sameurneo afskebis-
Tvis. 

es polimeri 50 dRe-Ramis ganmavlobaSi 
ganicdis biodestruqcias 60%-iT, xolo 80 
dRe-Ramis ganmavlobaSi _ 90%-iT; magram 
dRes gamokvlevebi biodaSladi polime-

rebis Sesaqmnelad damuSavebis donezea da ufro mizanSewonilia, plas-
tikuri masebis narCenebi xelmeored gadamuSavdes. 

 

biodaSladi 
polimerebis 
zegavlena 
garemoze 
 

simindi 

daSlis dro _  
2 Tve 

sufTa warmoeba sufTa planeta 

CO2 
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 ratom qmnis ekologiur problemas garemos dabinZureba polieTilenisa da 
polipropilenis masalebiT?  

 

 
 I. daasruleT frazebi da teqstis mixedviT SeamowmeT maTi siswore. 
•   polimeruli masalebiT garemos dabinZurebis problemis gadawyvetis 

optimaluri gza mdgomareobs ... .  

 II. gamoxateT Tqveni Sexeduleba Temaze, upasuxeT ra kiTxvas:  
– ras SecvlidiT Tqvens saqmianobaSi momaval gakveTilebze? 

 III. SeasruleT davalebebi. 

 1. romeli molekulebi degradirdeba bunebriv pirobebSi? 
1. polieTilenterefTalati;   2. polibutileni;  3. saxamebeli;  4. cila.  

2. romeli bunebrivi faqtorebi axdens gavlenas polimerebze?  
1. mikroorganizmebi;  2. mzis sxivebi;  3. temperatura; 
4. haeris Jangbadi;  5. haeris tenianoba. 

 3. romeli qimiuri bmebis safuZvelze uerTdeba erTmaneTs sinTezur po-
limerTa umetesobis struqturuli erTeulebi?  
1. O–C  2. N–C  3. C–C  4. C–H 

4. romeli qimiuri bmebis safuZvelze uerTdeba erTmaneTs celulozis 
makromolekulis  struqturuli erTeulebi? 
1. O–C–O              2. C–N–C 3. C–O–C 4. N–C–C 

 5. ris Tqma SegiZliaT saxameblis makromolekulaSi C–O–C bmis simtkiceze, 
polarulobaze da sxva  Tvisebebze?   

6. dawereT qimiuri bmis sqema, romelic aerTebs cilis makromolekulis 
struqturul erTeulebs da miuTiTeT bunebaSi mikroorganizmebis 
arsebobaze, romlebic xels uwyobs maT destruqcias. pasuxi daasabuTeT.  

 7. ratom ar warmoadgens ekologiur problemas bunebrivi polimerebiT 
(celuloziT, saxamebliT, cilebiT da sxv.) garemos dabinZureba? 

8. CamoTvaleT polimeruli narCenebis dawvisa da xelmeore gadamuSavebis 
meTodis naklovanebebi da axseniT garemoze maTi uaryofiTi zegavlenis 
mizezi. 

  
g a k v e Til is  
S e m d e g  

CaatareT Tqveni sacxovrebeli raionis damabinZurebeli poli-
meruli nivTierebebis  analizi da SeavseT cxrili.   

garemos 
damabinZurebeli 

produqtis 
saxelwodeba 

zomis 
erTeuli 

saSualod 
100 m2 

teritoriaze 

dabinZurebis 
mizezebi 

ras 
SemogvTava-

zebdiT 
Tqveni rai-
onis dabin-

Zurebis 
aRsakveTad 

     
 

 
 ganamtkiceT Seswavlili masala 
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6.5. gakveTili-debatebi: sargebeli da ziani polimerebisagan  
 
TiToeuli ideis gansjisTvis iqmneba ori jgufi. orive jgufs _ momxresa da 
mowinaaRmdeges _ saxelmZRvaneloSi mocemuli ideebis garda, mohyavT damatebiTi 
dasabuTebani. erTi mxare gamoTqvams Tavis argumentebs, mowinaaRmdege mxare _ 
sawinaaRmdego argumentebs. debatebis Semdeg mTeli klasi akeTebs daskvnas, 
romelic adasturebs an uaryofs ganxilul ideas. Semdeg iwyeba debatebi 
momdevno ideis irgvliv. 

1. aucilebelia gaizardos plastmasis nakeTobebis warmoeba.  

 
– ekonomias vuwevT bunebriv 

resursebs. 
... 

 
– plastikur paketebSi Senaxva 

uaryofiT gavlenas axdens kvebis 
produqtebis xarisxze.  

... 
2.  sinTezuri qsovilebisa da boWkoebis moxmareba mkveTrad unda SeizRudos.  

 
– am masalebisgan damzadebuli nivTebi 

adamianebSi alergias iwvevs. 
... 

 
– sinTezuri boWkoebisgan 

damzadebuli masalebi ufro mtkice 
da mdgradia. 

... 
3.  binebSi unda iyos mxolod plastikuri kar-fanjrebi. 

 
– garegnuli saxe Zalze mimzidvelia. 

... 

 
– aZnelebs binis bunebriv ventilacias. 

... 
4.  adamianebma uari unda Tqvan sinTezuri polimeruli masalebiT sargeblobaze.  

 
– maTi warmoeba Zlier  
abinZurebs garemos. 

... 

 
– am masalebis nakeTobebi 

akmayofilebs adamianebis bevr 
moTxovnas. 

... 
  
 
 
 
 
 
 
 
 
 
 

m o m x r e  w i n a a R m d e g i  
 

m o m x r e  w i n a a R m d e g i  
 

m o m x r e  
 

w i n a a R m d e g i  
 

m o m x r e  
 

w i n a a R m d e g i  
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 cilis denaturacia 
spirtquraze duRilamde gaacxeleT sinjaraSi moTavsebuli kvercxis 
cilis 3-5 ml xsnari. gacivebis Semdeg xsnars daumateT amdenive wyali. 
orive SemTxvevaSi daakvirdiT momxdar cvlilebebs. 
imsjeleT Sedegebze: 
_ ra SeimCneva cilis xsnaris gacxelebisas? rasTan aris dakavSirebuli es 

movlena? 
_ ra SeimCneva cilis xsnaris gacivebisas da wyliT ganzavebisas? 
_ rogor denaturacias ganicdis kvercxis cila gaxurebisas? ratom? 

 
 cilebis daleqva mZime metalTa marilebiT  

or sinjaraSi moaTavseT 1-2 ml cilis xsnari da wveT-wveTobiT 
daumateT: erT maTgans Sabiamnis xsnari, meores ki _ tyvia (II)-is acetatis 
xsnari. Tan sinjarebi anjRrieT. daakvirdiT mimdinare cvlilebebs. 
imsjeleT Sedegebze: 

_ ra moxda sinjarebSi? 

_ warmoqmnis Tu ara mZime metalebis marilebi naerTebs cilebTan? 

SeiZleba Tu ara am meTodis gamoyeneba mZime metalebis ionebiT mowam-
vlis Tavidan asacileblad? 

 
 cilebis feradi reaqciebi 

• biuretis reaqcia  
sinjaraSi moTavsebul 3-4 ml cilis xsnars daumateT 2-3 ml NaOH-is 
xsnari da 2 ml Sabiamnis xsnari. 
imsjeleT Sedegebze: 
–  ra cvlilebebi moxda sinjarebSi? 
_ raze miuTiTebs am feris xsnaris warmoqmna? 
 

 polieTilenis fizikuri da qimiuri Tvisebebi 

•  (2) sinjaraSi gaacxeleT polieTilenis granulebi da SeecadeT, minis 
wkiriT forma SeucvaloT maT. xelaxla gaacxeleT granulebi da isev 
SeecadeT, maT forma SeucvaloT. 

•  (2) polieTilenis granulebs sinjaraSi daumateT bromiani wyali. 
•  (3) cecxls miuaxloveT polieTilenis granulebi. 
imsjeleT Sedegebze: 
– 1-li cdis safuZvelze,  Termoplastkur Tu Termoreaqtiul poli-

merebs miakuTvnebdiT polieTilens? 
_ ra gansxvavebaa eTilenisa da polieTilenis damokidebulebaSi bromian 

wyalTan?  
_ ra emarTeba polieTilens alSi? ra SeimCneva gacxelebuli poli-

eTilenis alidan gamotanisas?  
_ ra emarTeba granulas cecxlTan miaxloebisas?  

 

  praqtikuli samuSao cilebisa da polieTilenis  
fizikuri da  qimiuri Tvisebebi  

3  

I 

II 

IV 

III 
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1. polimerebi maRalmolekuluri nivTierebebia. 

2. polimeris warmomqmnel nivTierebas monomeri ewodeba.  

3. makromolekulaSi mravaljeradad ganmeorebul atomTa jgufs 
struqturuli erTeuli ewodeba.  

4. makromolekulaSi struqturuli erTeulebis ricxvs polimeriza-
ciis xarisxi ewodeba. 

5. celuloza, saxamebeli, bunebrivi kauCuki, cilebi, nukleinis 
mJavebi _ bunebrivi polimerebia.  

6. triacetilceluloza, dinitroceluloza, vulkanizirebuli buneb-
rivi kauCuki _ xelovnuri polimerebia. 

7. glikogeni, amilopeqtini, maRali wnevis polieTileni _ ganSto-
ebuli aRnagobis polimerebia. 

8. amiloza, celuloza, lavsani, kaproni, bunebrivi kauCuki _ aragan-
Stoebuli aRnagobis polimerebia. 

9. polieTilens, polistirols, polivinilqlorids iReben polime-
rizaciis reaqciiT, xolo fenolformaldehidur fiss, cilebs, 
polisaqaridebs _ polikondensaciis reaqciiT.  

10. polimerizaciis reaqciebs, romlebic ori an meti saxis monomeris 
monawileobiT mimdinareobs, Tanapolimerizaciis reaqciebi ewodeba.   

11. polimeris stereoregularuloba aris makromolekulis atomTa 
jgufebis mowesrigebuli ganlageba sivrceSi.  

12. regularuli aRnagobis polimerebs aqvT didi simkvrive, simtkice 
da ufro maRali dnobis temperatura, vidre araregularuli 
aRnagobis polimerebs.   

13. plastmasebi polimerebis safuZvelze damzadebuli masalebia, 
romlebsac unari aqvT, gacxelebisas miiRon gansazRvruli forma 
da SeinarCunon is gacivebis Semdegac.  

14. Termoplastikuri plastmasebi Sedgeba calkeuli makromolekule-
bisgan, xolo Termoreaqtiuli _ badisebri aRnagobis polimere-
bisgan.  

15. Termoreaqtiul polimerebs miekuTvneba fenolformaldehiduri da 
epoqsiduri fisi.  

16. Termoreaqtiuli plastmasebi ar eqvemdebareba xelmeore gadamuSa-
vebas.  

17. polimeris Tvisebebi ganisazRvreba monomeris bunebiT, polimeris 
aRnagobiTa da fardobiTi molekuluri masiT.  

18. polimerebi gamoiyeneba ZiriTadad plastmasebis, kauCukebisa da 
boWkoebis saxiT.  

19. kauCukebi elastikuri masalebia, romlebic vulkanizaciisas re-
zinad gardaiqmneba.  

20. boWkoebi Zafebis, narTisa da safeiqro nakeTobebis dasamzadeblad 
vargisi, araganStoebuli aRnagobis polimerebia.          
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i 1. SeasworeT mcdari gamonaTqvamebi polimerebis Sesaxeb. 

a. monomerisgan polimeri warmoimneba mxolod polimerizaciis reaqciiT. 
b. polimeris moluri masa damokidebuli ar aris polimerizaciis xarisxze (n). 
g. n gviCvenebs reaqciaSi Sesuli monomerebis ricxvs. 
d. monomerisa da polimeris TvisebiTi Sedgeniloba ar gansxvavdeba.  
e. ar SeiZleba, polimeris naxSirbadovan jaWvSi arsebobdes >C=C<   bma.  

2. daasaxeleT CamoTvlil monomerTa Sesabamisi polimerebi:  
1. CH2=O      2. CH2=CH–C6H5       3. CH2=CH–CH=CH2        4. CH2=CH–Cl    

3. daasruleT gamoTqmebi: 
a. warmoSobis mixedviT piroqsilini …  polimeria. 
b. fenolformaldehidur fiss (bakelits) aqvs … aRnagoba. 
g. kaproni ... aRnagobis polimeria. 
d. polimer ... ZiriTadi jaWvi Sedgeba naxSirbadisa da Jangbadis ato-

mebisgan. 
4. polimerebis romeli fizikuri Tvisebebi ganapirobebs mizidvis did Zalebs 

maT makromolekulebs Soris?  
5. romeli gamoTqma miesadageba stereoregularuli aRnagobis polimerebs?  

a. izotaqtikuri aRnagobis polistiroli; 
b. ataqtikuri aRnagobis polistiroli; 
g. sindiotaqtikuri aRnagobis polistiroli; 
d. kauCuki C=C bmis mimarT cis-mdgomareobaSi ganlagebuli CH2 jgu-

febiT; 
e. kauCuki C=C bmis mimarT cis- da trans-mdgomareobaSi ganlagebuli CH2 

jgufebiT. 
  6. romeli polimerebi eqvemdebareba xelmeore gadamuSavebas? 

1. polieTileni;      2. polipropileni;    3. fenolformaldehiduri fisi;  
4. polistiroli; 5. epoqsiduri fisi. 

7. romeli polimerebi warmoiqmneba polikondensaciis reaqciiT?  
1. cilebi;  2. fenolformaldehiduri fisi;            3. lavsani;  
4. kaproni;   5. butadien-stiroluri kauCuki. 

8. ra aris saerTo fenolformaldehiduri fisis warmoqmnisa da fenolis 
bromirebisa da nitrirebis reaqciebs Soris?  

9. gansazRvreT swori gamonaTqvamebi: 
a. proteinebi warmoiqmneba sxvadasxva klasis organuli nivTierebebis 

polikondensaciis Sedegad. 
b. maRali simkvrivis polieTilens aqvs ufro didi moluri masa da 

ganStoebebis meti ricxvi, vidre dabali simkvrivis polieTilens. 
g. maRali simkvrivis polieTilens iReben katalizuri reaqciiT. 
d. maRali da dabali simkvrivis polieTilenis qimiuri Tvisebebi mkveTrad 

gansxvavdeba. 
10. SeadgineT teflonis, polivinilqloridis, agreTve bunebrivi da buta-

dienuri sinTezuri kauCukis formulebi. struqturuli erTeulebi 
gamosaxeT  struqturuli formulebiT. 

  

 

205 
   L

AYİ
HƏ



 

 

a aldehidebi _ organuli nivTierebebi, romelTa molekulebSi naxSirwyal-
badovani radikali SeerTebulia  aldehidur jgufTan (CHO). 

alkadienebi _ naxSirwyalbadebi, romelTa molekulebSi naxSirbadis ato-
mebs Soris arsebobs ori ormagi bma. 

alkanebi _ naxSirwyalbadebi, romelTa Sedgeniloba Seesabameba zogad 
formulas CnH2n+2. 

alkenebi _ naxSirwyalbadebi, romelTa molekulebSi naxSirbadis atomebs 
Soris arsebobs erTi ormagi bma. 

alkinebi _ naxSirwyalbadebi, romelTa molekulebSi naxSirbadis atomebs 
Soris arsebobs erTi sammagi bma. 

aminmJavebi _ organuli nivTierebebi, romlebic Seicavs amino- (–NH2) da 
karboqsilis (_COOH) jgufebs.  

aromatuli naxSirwyalbadebi _ naxSirwyalbadebi, romelTa molekulebi 
Seicavs erT an ramdenime benzolis rgols.  

acetatebi _ ZmarmJavas (CH3COOH) marilebi. 

b bakeliti _ badisebri aRnagobis fenolformaldehiduri fisi.  

boWkoebi _ grZel da moqnil Zafebad gaWimvis unaris mqone bunebrivi da 
sinTezuri polimerebi, romelTaganac amzadeben narTs da sxva safeiqro 
nakeTobebs. 

d denaturacia _ cilis meoreuli da mesameuli struqturis rRveva. 

e eTerifikaciis reaqcia _ karbonmJavebsa da spirtebs Soris mimdinare 
reaqcia. 

i izomerebi _ nivTierebebi, romlebsac aqvs molekulaTa erTnairi Sedge-
niloba, magram sxvadasxvagvari qimiuri aRnagoba da amis gamo gansxvavdeba 
TvisebebiT. am movlenas izomeria ewodeba. 

k karbonmJavebi _ organuli nivTierebebi, romelTa molekulebSi naxSir-
wyalbadovani radikalebi SeerTebulia erT an ramdenime karboqsilis 
jgufTan (–COOH). (gamonaklisia  WianWvelmJava H–COOH).  

krekingi _ naxSirbadis meti atomebis Semcveli naxSirwyalbadebis daSlis 
Sedegad naxSirbadis naklebi atomebis Semcveli naxSirwyalbadebis miRebis 
procesi.  

n naxSirwyalbadebi _ nivTierebebi, romelTa molekulebi Sedgeba naxSir-
badisa da wyalbadis atomebisgan.  

naxSirwylebi _ organuli nivTierebebi, romelTa  Sedgeniloba Seesabameba 
formulas Cn(H2O)m (n da m≥3). 

o oleatebi _ oleinmJavas (C17H33COOH) marilebi.  

organuli qimia _ qimiis dargi, romelic Seiswavlis organuli 
nivTierebebis Sedgenilobas, aRnagobas, Tvisebebsa da miRebis meTodebs. 

p palmitatebi _ palmitinmJavas (C15H31COOH) marilebi. 

pirolizi _  nivTierebis uhaero gaxureba 1000-1200°C-ze.  

plastmasebi _ polimeruli masalebi, romlebic gaxurebisas miRebul 
gansazRvrul formas gacivebisasac inarCunebs.   

polikondensaciis reaqciebi _ dabalmolekuluridan maRalmolekuluri 
nivTierebebis warmoqmnis reaqciebi, romelTac Tan axlavs Tanauri 
produqtis, magaliTad wylis, gamoyofa.   
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6 polimerebi anu  maRalmolekuluri nivTierebebi _ nivTierebebi, romelTa 
molekulebi Sedgeba mravaljeradad gameorebuli atomTa jgufebisgan.  

polimerizaciis reaqciebi _ maRalmolekuluri nivTierebebis warmoqmnis 
reaqciebi monomerebis molekulebis erTmaneTTan mravaljeradi 
SeerTebis Sedegad. 

polimerizaciis xarisxi _ polimeris makromolekulaSi struqturuli 
erTeulebis ricxvi.  

r rTuli eTerebi _ organuli nivTierebebi, romlebic warmoiqmneba 
karbonmJavebis spirtebTan urTierTqmedebisas. 

s sapnebi _ umaRlesi karbonmJavebis (C10–C21) natriumisa da kaliumis mari-
lebi. 

spirtebi (najeri) _ alkanebis nawarmebi, romelTa molekulebSi erTi an 
ramdenime wyalbadis atomi Canacvlebulia hidroqsilis (–ОН) jgufiT.   

stearatebi _ stearinmJavas (C17H35COOH) marilebi.  

struqturuli erTeuli _ atomTa jgufi, romelic mravaljeradad 
meordeba makromolekulaSi. 

f fenoli _ organuli nivTiereba, romelic Sedgeba hidroqsilis jgufTan 
uSualod SeerTebuli benzolis rgolisgan (C6H5–OH). 

formiatebi _ WianWvelmJavas (HCOOH) marilebi.  

funqciuri jgufi _ atomi an atomTa jgufi, romelic gansazRvravs 
nivTierebis damaxasiaTebel qimiur Tvisebebsa da naerTTa gansazRvruli 
klasisadmi mikuTvnebas. 

q qimiuri aRnagoba _ molekulaSi atomTa SeerTebis Tanmimdevroba. 

c cikloparafinebi _ naxSirwyalbadebi Caketili naxSirwyalbadovani jaWviT, 
romelTa molekulebSi naxSirbadis atomebi erTmaneTTan martivi bmebiTaa 
dakavSirebuli.  

cilebi (polipeptidebi) _ aminmJavebis naSTebisgan Sedgenili organuli 
nivTierebebi. 

cximebi _ glicerinisa da erTfuZiani (ZiriTadad, maRali rigis) 
karbonmJavebis rTuli eTerebi. 

h homologebi _ erTi da imave klasis nivTierebebi, romlebic erTmaneTis-
gan gansxvavdeba erTi an ramdenime meTilenuri (>CH2) jgufiT. 
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