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cximebi 

   lipidebis ramdenime klasi arsebobs, TiToeuli maTgani asrulebs 

biologiur funqcias. umravlesoba lipidebis damaxasiaTebeli 

struqturuli erTeulia – cximovani mJavebi. cximovani mJavebi es grZeli 

jaWvis mqone organuli mJavebia, romlebic Seicaven  4-dan 24-mde 

naxSirbadis atoms. isini Seicaven erT karboqsilis jgufs da grZel 

arapolarul naxSirwyalbadovan ,,kuds”, ris gamoc mravali lipidebisa 

wyalSi uxsnadia da iCenen zeTebis da cximebis  Tvisebas. ujredebSi da 

qsovilebSi cximovani mJavebi gvxvdeba ara Tavisufal mdgomareobaSi, 

aramed lipidebis sxvadasxva klasSi kovalenturad dakavSirebuli 

formebis saxiT. Tavisufali saxiT cximovani mJavebi SeiZleba miviRoT 

qimiur an fermentatuli hidrolizis gziT. bunebrivi lipidebidan 

gamoyofilia sxvadasxva cximovani mJavebi, romlebic gansxvavdebian jaWvis 

sigrZiT, ormagi bmis raodenobiT da adgiliT. zogierTi cximovani mJavebi 

aseve Seicaven gverdiT meToqsilur jgufebs. 

     praqtikulad yvela bunebriv mdgomareobaSi aRmoCenili cximovani mJava 

Seicavs naxSirbadis wyvil raodenobas, amasTan xSirad 16 an 18 naxSirbadis 

atoms. grZeli naxSirwyalbadovani jaWvi Seadgens molekulis kuds, 

romlebic SeiZleba mTlianad najeri iyos e.i. Seicavdes mxolod erTjerad 

bmebs, an ujerebi e.i. garda erTjeradi bmebisa Seicavdes orjerad bmebs. 

rogorc wesi ujeri cximJavebi gvxvdeba rogorc cxovelebSi aseve 

mcenareebSi orjer ufro xSirad vidre najerebi. umravlesoba ujer 

cximmJavebSi ormagi bmebi ganlagebulia me-9 da me-10 naxSirbadis atoms 

Soris. (igi aRiniSneba   9). damatebiT ormagi bmebi Cveulebriv 

ganlagebulia    ormagi bmis da jaWvSi  meTilis bolo jgufs  Soris.  

ori  ormagi  bma cximovan mJavaSi SeuRlebuli araa ( - CH = CH – CH = CH-), 

aramed maT Soris yovelTvis meTilenuri jgufia: - CH = CH – CH2 - CH = CH- . 

    ormagi bmebi praqtikulad yvela cximovan mJavaSi imyofeba cis-

konformaciaSi, rasac mivyavarT alifaturi jaWvis Zlier gadaxramde 

(gaRunvamde). zogierT cximovan mJavaSi ramdenime ormagi bmaa (magaliTad 

araqidonis mJava, oTxi ormagi bmiT), aqvs ramdenime gadaxra da maT 
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molekulebs axasiaTebs meti simtkice, vidre najer cximmJavebs. najeri 

cximmJavebi erTjerad bmebTan advili brunvis xarjze xasiaTdebian meti 

sirbiliT da ufro grZeli molekula aqvT. sxeulis temperturaze C12 –dan  

C24–mde rigis najeri cximovani mJavebi cvilisebr myar mdgomareobaSia, 

xolo ujeri cximovani mJavebi warmoadgenen siTxeebs. 

  Cveulebriv cximovani mJavebi wyalSi uxsnadebi arian, magram ganzavebuli 

NaOH  da KOH –is xsnarSi SeuZliaT warmoqmnan micelebi, e.w. cximmJavaTa 

saponi-marilebi. saponi ZiriTadad Sedgeba cximovan mJavaTa kaliumis 

marilebisagan. Na+  da K+  sapons unari aqvs moaxdinos wyalSi uxsnadi 

cximebis da zeTebis emulgireba. sapnis naxSirwyalbadovani kudi grovdeba 

cximis wveTSi, xolo polaruli Tavebi urTierTqmedeben wyalTan. ase, rom 

saponi axdens cximis garSemo hidrofiluri garsis formirebas da 

warmoiqmneba viwrodispersiuli narevi anu emulsia. 

  cximmJavaTa Ca+  da Mg+  saponi wyalSi cudad ixsneba da ar axdens cximebis 

emulgirebas. swored es ganapirobebs sameurneo sapnis (Seicavs ZiriTadad 

K+  sapons) xist wyalSi (Seicavs Ca+  da Mg+  ionebs) warmoiqmnil TeTr 

fifqisebr naleqs. 

  triacilglicerolebi – es cximmJavaTa Semcveli yvelaze gavrcelebuli 

da martivi lipidebia. am lipidebis sxva gavrcelebuli saxelwodebaa 

cximebi, neitraluri cximebi an triacilglicerolebi. 

triacilglicerolebi warmoadgenen spirtis-glicerolis da sami 

molekula cximmJavas eTers. triacilglicerolebi ZiriTadi komponentebia 

mcenareTa da cxovelTa ujredis cximovani deposi. unda aRiniSnos, rom 

triacilglicerolebi – es arapolaruli hidrofobuli nivTierebebia, 

radganac isini ar Seicaven damuxtul an Zlier polarul funqcionalur 

jgufebs. triacilglicerolebi sxvadasxva tipisani arian glicerolis 

hidroqsilis jgufis maeTerificirebul cximmJavaTa sami naSTis bunebis da 

mdgomareobis mixedviT. triaglicerolebi, romlebic Seicaven erTidaigive 

cximovan mJavaTa naSTebs samive mdgomareobaSi uwodeben martiv 

triacilglicerols, maTi saxelwodeba ganisazRvreba cximovani mJavas 

mixedviT. mag. tristearoilgliceroli, trioleilgliceroli, 
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tripalmitoilgliceroli Seicaven stearinis, palmitanis da oleinis 

mJavaTa naSTebs. xSirad iyeneben trivialur saxelwodebebs, magaliTad: 

tristearini, tripalmitini, trioleini. triacilglicerolebi, romlebic 

ori an samive sxvadasxva cximovani mJavas naSTs Seicaven iwodebian Sereul 

triacilglicerolebad. mravali bunebrivi cximi iseTebi, rogoricaa 

zeiTunisa da naRebis karaqi da sxva sakvebi cximebi, Seicaven martiv da 

Sereuli triacilglicerolebis rTul narevs, romelTa SedgenilobaSi 

Sedis cximovani mJavebi, romlebic gansxavdebian rogorc jaWvis sigrZiT, 

aseve najerobis xarisxiT. 

   triacilglicerolebi, romlebic Seicaven mxolod najeri cximJavebis 

naSTebs oTaxis temperaturaze aqvT myari konsistencia. magaliTad 

gamodgeba tristearini, romlic saqonlis qonis ZiriTadi komponentia. 

triacilgicerolebi, romlebic Seicaven sam ujer cximovan mJavas naSTs 

(mag. trioleini – zeiTunis zeTis ZiriTadi komponenti), oTaxis 

temperaturaze warmoadgenen siTxes. naRebis karaqi warmoadgens 

triacilglicerolebis narevs, amasTan zogierTi maTganis SedgenilobaSi 

Sedis SedarebiT mcire zomis cximovani mJavebi, radganac jaWvis 

damoklebiT cximovani mJavas lRobis temperatura mcirdeba, naRebis karaqs 

amitomac oTaxis temperaturaze rbili konsistencia aqvs. martivi 

triacilglicerolebi wyalSi ar ixsnebian. xvedriTi wonis mixedviT 

wyalze msubuqia, amitomac is tivtivebs. triacilglicerolebi kargad 

ixsnebian arapolarul gamsxnelebSi – qloroformi, benzoli an eTerebi. am 

gamxsnelebs iyeneben qsovilebidan cximis eqstraqciis dros. 

triacilglicerolebi hidrolizdeba mjavebTan an fuZeebTan duRilis 

dros an ferment lipazis moqmedebiT. triacilglicerolebi KOH an NaOH  

Tanaobisas (es procesi iwodeba gasapnvad) iwvevs K+Han Na+ -  saponis da 

glicerolis narevis warmoqmnas. swored es qimiuri reaqcia ganapirobebs 

triacilglicerolebidan sameurneo sapnis warmoebis samrewvelo 

teqnologias. 
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zogierTi bunebrivi cximovani mJava 

naxSirbadis 

atomis 

raodenoba 

 

struqtura 

sistematiuri 

saxelwodeba 

trivialuri 

saxelwodeba  

lRobis 

temperatura  
0C 

najeri cximovani mJavebi 

12 CH3(CH2)10COOH H - dodekanis laurinis mJava 44,2 

14 CH3(CH2)12COOH H - tetradekanis miristinis mJava 53,9 

16 CH3(CH2)14COOH H - heqsadekanis palmitinis mJava 63,1 

18 CH3(CH2)16COOH H - oqtadekanis stearinis mJava 69,6 

20 CH3(CH2)18COOH H - eikozanis araqinis mJava 76,5 

24 CH3(CH2)12COOH H - tetrakozanis lignocerinis mJava 86,0 

ujeri cximovani mJavebi 

16  CH3(CH2)5CH=CH(CH2)7COOH palmitoleinis mJava - 0,5 

18  CH3(CH2)7CH=CH(CH2)7COOH oleinis mJava 13,4 

18  H3(CH2)4CH=CHCH2CH=CH(CH2)7COOH  linolis mJava - 5 

18  CH3CH2CH=CHCH2CH=CHCH2CH=  

 =CH(CH2)7COOH 

linolenis mJava - 11 

20  CH3 (CH2 )4CH=CHCH2CH=CHCH2CH=  

= CHCH2CH = (CH2)3COOH 

araxidinolis mJava - 49,5 
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triacilglicerolebi, ujeri mJavebis maRali SemcvelobiT, oTaxis 

temperaturaze siTxeebi arian, magram SesaZlebelia maTi gadaqceva myar 

cximebad ormagi bmebis nawilobrivi aRdgeniT. simindis zeTis didi nawili 

gadamuSavdeba myar sakveb cximebad (margarinad) katalizuri hidridebis 

Sedegad. reaqciis Sedegad ormagi bmebis nawili gardaiqmneba erTmagad. 

   haerze triacilglicerolebi, romlebic Seicaven ujer cximovan mJavebs 

bmebis didi ricxviT advilad ganicdian TviTJangvas. am rTuli procesis 

arsi imaSi mdgomareobs, rom molekuluri Jangbadi urTierTqmedebs 

cximovani mJavebis naSTebTan ormagi bmebis adgilebSi, rac iwvevs naerTebis 

warmoqmnas, romlebic cximebs aZleven usiamovno momwaro gemos. selis 

zeTi, romelic warmoadgens yvela zeTovani saRebavis safuZvels da 

gamoiyeneba ferweraSi, mdidaria cximovani mJavebis naSTis ormagi bmebis 

maRali raodenobiT. haerze aseTi zeTi ,,Sreba” e.i. ganicdis TviTJangvas 

Semdgomi polimerizaciiT, rasac mivyavarT mkvrivi fisovani zedapiris 

warmoqmnamde. ujredebSi es procesi  Cveulebriv pirobebSi mTlianad 

damuxruWebulia vitamin E. sxvadasxva fermentebis, aseve albaT askorbinis 

mJavas arsebobis gamo. 
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   triacilglicerolebis ZiriTadi funqcia dagrovebaa. umravlesoba 

mcenareebisa da  cxovelebis ujredebSi triacilglicerolebi 

citoplazmaSia lokalizebuli wvrildispersiuli emulgirebuli zeTovani 

wveTebis saxiT. specializirebul ujredebSi (cxovelTa SemaerTebel 

qsovilebSi), kerZod adinocitSi anu cximovan ujredebSi 

triacilglicerolebi SeiZleba dagrovdes cximovani wveTebis saxiT Zalze 

didi raodenobiT, am dros isini avseben ujredis TiTqmis mTel moculobas. 

msuqan adamianebSi triacilglicerolebi kilogramobiTaa dagrovili, 

romlisganac gamonTavisuflebuli energia sakmarisia, ramdenime Tvis 

ganmavlobaSi organizmisaTvis. 

   

 

cvilebi – es rTuli eTerebia, romlebic warmoqmnian najeri an ujeri 

cximovani mJavebiT (naxSirbadis atomebiT 14 –dan 36-mde) da grZeljaWviani 

spirtebiT (naxSirbadis 16-dan  22 atomamde). xerxemlianebSi kanis 

jirkvelbiT sinTezirebuli cvilebi asruleben damcav funqcias, axdenen 

kanis Serbilebas da icaven mas wylisagan. cvilovani nivTierebebiTaa 

dafaruli aseve Tmebi, bewvi da sxva. frinvelebSi gansakuTrebiT wyalSi 
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mcuraveebSi cvilebi bumbuls aniWebs wyaldamcav Tvisebas. mravali 

mcenaris foToli dafaruli cvilis damcavi SriT. mravali tropikuli 

mcenaris bzinvareba gamowveulia cvilovani safaris anarekliT. cvilebs 

didi raodenobiT gamoimuSaveben da moixmaren zRvis organizmebi, 

gansakuTrebiT planqtomi, sadac cvili warmoadgens maRalkaloriuli 

ujreduli sawvavis marags. zRvis mravali cxoveli swored am planqtomiT 

ikvebeba, amitom am nivTierebebs mniSvnelovani adgili ukavia sazRvao kvebis 

ciklSi, rogorc lipidebis ZiriTad wyaros. 

   arsebobs membranuli lipidebis ramdenime klasi. membranaSi meti 

raodenobiT fosfolipidebia warmodgenili. isini warmoadgenen membranis 

struqturul komponentebs da didi raodenobiT ar grovdeba organizmSi. 

rogorc saxelwodebidan Cans am jgufis lipidebi Seicaven fosfors 

(fosforis mJavas naSTis saxiT). membranis ZiriTadi fosfolipiduri 

komponents warmoadgenen fosfogliceridebi, romlis SedgenilobaSi Sedis 

cximJavas ori naSTi, romelic axdens glicerolis pirveli da meore 

hidroqsilis jgufis eTerificirebas, xolo glicerolis mesame 

hidroqsilis jgufi warmoqmnis fosformJavasTan rTul eTerul bmas. garda 

amisa fosfoglicerolebi Seicaven kidev erTi spirtis naSTs, romelic 

dakavSirebulia rTuleTeruli kavSiriT fosformJavasTan. is lokalizdeba 

fosforglicerolis molekulis polarul TavSi. spirtis bunebis mixedviT 

ganasxvaveben fosforglicerolebis ramdenime klass. yvela 

fosforgliceridis molekulas aqvs ori arapolaruli kudi grZeljaWviani 

cximovani mJavebisagan, xSirad 16 an 18 naxSirbadis atomiT. rogorc wesi 

erTi cximmJava najeria, meore ki ujeri. es ukanaskneli eTerul bmas 

warmoqmnis glicerolis C2 hidroqsilTan. unda aRiniSnos, rom  

glicerolis C2 naxSirbad atoms fosforglicerolis molekulaSi aqvs L – 

konfiguracia, radgan gliceroli warmoebulia L – gliceraldehididan. 

   fosfoglicerolebis saxelwodeba iwarmoeba maT poralur jgufebSi 

spirtis saxelwodebis mixedviT. sawyis yvela fosforgliceridisaTvis 

warmoadgens fosfatiduri mJava, romlis TavSic araa spirti Tavisufali 

saxiT igi gvxvdeba umniSvnelo raodenobiT, rogorc Sualeduri produqti 
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fosfogliceridebis  biosinTezis dros. yvelaze gavrcelebuli 

fosfogliceridebi – es erTmaneTis msgavsi fosfatidiletanolamini da 

fosfatidilqolini, romelTa poraluri Tavebi Seicaven Sesabamisad 

spirtebs, eTanolamins da qolins. fosforgliceridebs ganekuTvneba 

fosfatidilserini, romelic Seicavs serins. 

   mJaveebTan an fuZeebTan gaxurebisas fosforgliceridebi 

hidrolizirdeba ZiriTadi struqturuli komponentebis warmoqmniT. 

cximovani mJavebi, gliceroli, fosformJava da polaruli Tavis spirti. 

maTi hidrolizi aseve xdeba fermentebis moqmedebiT (fosfalipazebi).  

    lipidebSi ganarCeven gasapnvad e.i. tutebTan gacxelebisas isini 

ganicdian hidrolizs da cximovan mJavaTa naSTebTan warmoiqmneba  saponi, 

meores mxriv gamoyofen e.w. gausapnav lipidebs, romlebic ar Seicaven 

cximovan mJavaTa naSTebs da amitom ar aqvT unari warmoqmnan saponi. 

ganarCeven gausapnavi lipidebis or klass stereoidebsa da terpenebs. 

  steroidebi rTuli cximSi xssnadi nivTierebebia, romelTa molekulebi 

Seicaven oTx kondensirebul birTvs. yvelaze gavrcelebul steroidebs 

warmoadgenen sterolebi, e.i. steroiduli spirtebi. cxovelur qsovilebSi  

ZiriTadi steroli – qolesterolia. qolesteroli da maTi eTerebi 

grZeljaWvian cximovan mJavebTan umniSvnelovanesi komponentia 

lipoproteiduli plazmisa, aseve gare ujreduli membranisa. mcenareuli 

ujredebis membranebSi Sedis sxva sterolebi, kerZod stigmasteroli, 

romelic qolesterolisagan gansxvavebiT 22 da 23 naxSirbadis atoms Soris 

aqvs ormagi bma. qolesterolis molekulaSi gvaqvs polaruli Tavi. misi 

hidroqsilis jgufi C3 mdgomareobaSi molekulis sxva nawili SedarebiT 

mtkicea da hidrofobuli. 

    zogierTi lipidi warmoqmnis kompleqsebs specifikur cilebTan, am 

kompleqsebs uwodeben lipoproteinebs. lipoproteinebis dabali 

koncentracia warmoadgens aTerosklerozis warmoqmnis mniSvnelovan 

faqtors. es daavadeba momdinareobs qolesterolisa da misi  eTerebis 

mniSvnelovani raodenobis dagrovebisas sisxlis gadamtan kapilarebSi. 

tvinisa da gulis kapilarebSi sisxlis miwodebis SezRudva iwvevs insults 

an miokardis infaqts.                                
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cximis xarisxis kontroli 

 

1. sunis,ferisa da gamWvirvalobis gansazRvra. 

 

sunis, ferisa da gamWvirvalobis gansazRvra xdeba  
organoleptikuri meTodiT gost 5472-50 mixedviT. 

xelsawyoebi: wyliani abazana, Termometri, minis qimiuri Wiqa 
(50 mm diametriT), minis firfita, eleqtro naTura, minis  
cilindri milesili sacobiT 100 ml tevadobiT 0,5 ml 
danayofiT. 

gamocdisTvis momzadeba. 
gamosacdeli zeTis nimuSi sunisa da feris gansazRvramde 

unda dayovndes an gaifiltros. 
gamosacdeli zeTis nimuSi gamWvirvalobis gansazRvramde 

kargad unda ainjRres. 
zeTi, romelic iyo gacivebuli, winaswar unda gacxeldes 50 

о

С-mde wylian abazanaze 30 wT-is ganmavlobaSi. Semdgom nela 

aciveben  20 
о

С da Seureven.  
gamocdis Catareba. 

sunis, feris da gamWvirvalobis gansazRvra xdeba zeTis 20
о

С 

temperaturis pirobebSi.  
zeTis sunis gansasazRvravad igi daaqvT Txeli fenis saxiT 

minis firfitaze an sresen xelis gare nawilebiT. zeTis sunis 
ufro mkveTri gansazRvrisaTvis acxeleben wylian abazanaze 

daaxloebiT  50 
о

С temperaturamde. 
zeTis feris gansazRvrisaTvis ara nakleb 50 mm diametris 

WiqaSi asxamen da akvirdebian gamaval da areklili sxivze TeTr 
fonze. gamocdisas dgindeba saanalizo zeTis feri da elferi 
(yviTeli momwvano elferiT, muqi-mwvane da a.S.)     

gamWvirvalobis dasadgenad 100 ml zeTs asxamen cilindrSi da 

aCereben gaunZrevlad  20 
о

С temperaturis pirobebSi 24 sT 

(abusalaTinis zeTs 20 
о

С 48 sT). dayovnebul zeTs akvirdebian 
rogorc gamaval, aseve areklil sxivSi TeTr fonze. saanalizo 
zeTi iTvleba gamWvirvaled Tu mas ar aqvs simRvrie an ar 
gamoiyofa Sewonili fifqebi. 
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2. wylisa (teni) da aqroladi naerTebis gansazRvra. 

 

mcenareuli zeTebis teni da aqroladi naerTebad 

igulisxmeba saanalizo nimuSis masis danakargi misi 103±2 
о

С 

temperaturaze gacxelebisas, romelic gamoxatulia %-Si nimuSis 

wonakTan mimarTebaSi. 

gansazRvrebi sruldeba gost 11812-66-is farglebSi da 

SesabamisobaSia ИСО66-80-Tan.  

xelsawyoebi: analizuri saswori, eqsikatori, faifuris 

jamebi, minis biuqsebi, eleqtrogamacxelebeli an qviSis abazana, 

Termometri (80-110 
о

С) daaxloebiT 10 sm sigrZiT, 

eleqtroTermostati an saSrobi karada, temperaturiT 103±2 
о

С. 

analizis msvleloba.  

meTodi a (yvela zeTisaTvis). faifuris jamiT wonian 

daaxloebiT 20 gr nimuSs, romelsac winaswar aSroben 

TermometrTan erTad mudmiv wonamde. nimuSs acxeleben eleqtro 

Rumelze an qviSis abazanaze temperaturis daaxloebiT 10
0
C/wT 

matebiT 90
0
C-mde TermometriT mudmivad SereviT. Semdgom 

gacxelebis siCqares amcireben da agrZeleben gacxelebas  103±2 
о

С –mde, magram ara umetes  105 
о

С -isa. jamis fskerze SexebiT 

agrZeleben arevas, buStukebis warmoqmnis srulad dasrulebamde. 

tenis sruli mocilebis sarwmunoebisaTvis gacxelebas 

imeoreben ramdenjerme, amasTan TiToeul SemTxvevaSi nimuSs 

aciveben  95 
о

С –mde. Semdeg jams dgamen eqsikatorSi wonian da 

imeoreben gamoSrobas manam, sanam gansxvaveba or awonvas Soris 

ar iqneba 2 mg-ze naklebi da angariSoben tenisa da aqroladi 

naerTebis masur wils. 

meTodi b (zeTebisaTvis 4-ze naklebi mJauri ricxviT).  

winaswar gamomSral da mudmiv wonamde miyvanil awonil biuqsSi 

wonian daaxloebiT 10 gr zeTs. awonvas axorcieleben 0,001 gr 

sizustiT da aTavseben TermostatSi an saSrob karadaSi, 

romelic gacxelebulia  103±2 
о

С temperaturamde 1 sT. aciveben 

eqsikatorSi da wonian. Semdgom imeoreben yvela operacias 
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(amasTan yoveli Semdgomi gaSrobis xangrZlivoba Seadgens 30 wT-

s) manam, sanam masis danakargi or awonvebs Soris ar iqneba 4 mg-

ze naklebi da angariSoben Sedegs. 

meTodi g winaswar gamowonil qimiur WiqaSi wonian 

daaxloebiT 5 gr saanalizo zeTs, 0,0002 gr sizustiT da 

aSroben 100-1050
C temperatraze mudmiv wonamde (Srobadi 

zeTebisaTvis temperaturaze ara umetes 1000
C). 

pirvel awonvas axdenen zeTis gamoSrobidan 20 wT-is Semdeg. 

Semdgom awonvebs axdenen 15 wT-is gaSrobis Semdgom. mudmivi 

masad miRweva CaiTvleba Tu masis Semcireba or awonvas Soris 

ar iqneba 0,0005 gr-ze meti. 

tenisa da aqroladi naerTebis Semcvelobas (X) sakvlev 

zeTSi angariSoben formuliT: 

X = (M1-M2)*100/M 

sadac, M-saanalizo zeTis wonakia, gr 

M1-qimiuri Wiqis masaa zeTTan erTad gamoSrobamde, gr 

M2-qimiuri Wiqis masaa zeTTan erTad gamoSrobis Semdeg, gr 

M0-qimiuri Wiqis masaa zeTis gareSe, gr 

SeniSvna. or paralelur gansazRvras Soris sxvaoba ar unda 

aRematebodes 0,04 %-s. 

 

tenisa da aqloladi naerTebis masuri wilis gansazRvris cxrili

# m0 m1 m2 m X

0 #ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!  
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3. nacrianobis gansazRvra. 

saerTo nacrad miiCneven mineralur gamomwvar masas, romelic 

warmoiqmneba zeTis dawvis Sedegad, gamoxatuls %-Si zeTis masis 

mimarT.  

sruldeba gost 5474-66-is Sesabamisad. 

danadgarebi: analizuri saswori, mufelis Rumeli, mufelis 

maSa, eleqtroRumeli, eqsikatori, faifuris tigelebi, unacro 

filtrebi. 

reaqtivebi da xsnarebi: wyalbadis zeJangi, 10 5_iani xsnari. 

analizis msvleloba.  

10 gr saanalizo zeTs wonian analizur sasworze, winaswar 

gamomwvar, eqsikatorSi gacivebul, mudmiv wonamde mivanil 

faifuris tigelSi da wvaven saboloo danacvramde.  

gamowva xdeba eleqtro Rumelze, romelic daxurulia 

azbestiT an qviSis abazanaze. zeTSi CauSveben unacro 

filtrisagan damzadebul fitils. fitils waukideben da dawvis 

Semdeg Caamateben axals. rodesac wva Sewydeba da tigelis Zitze 

darCeba narCenebi, tigeli gadaaqvT mufelis RumelSi da 

temperaturis mudmivi matebiT saaboloo danacvras axdenen ara 

umetes  600 
о

С –ze 4 sT an naklebi, Tu nacari adre warmoiqmneba. 

nacari naxSirbadis gareSe Rebulobs mowiTalo-moyavisfro 

elfers, an xdeba TeTri Savi nawilakebis gareSe.  

nacari  4 sT-s Semdeg, Tu Seicavs naxSirbads mas amuSaveben 

ramdenime wveTi wyalbadis zeJangiT, SeaSroben RumelSi da 

agrzeleben danacvras. 

unaxSiro nacris miRebis Semdgom tigeli gadaaqvT 

eqsikatorSi da wonian. gamowvas imeoreben mudmvi masis miRebamde. 

miRebuli monacemebiT angariSoben zeTSi nacris masur 

Semcvelobas. paralerulad atareben or analizs, romelTa 

Soris sxvaoba ar unda aRematebodes 0,002 %-s. 

Semcvelobas (X) sakvlev zeTSi angariSoben formuliT: 

 

X = (M1-M2)*100/M 
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sadac, M-saanalizo zeTis wonakia, gr 

M1-tigeli masaa nacarTan erTad, gr 

M2-carieli tigeli masaa, gr 

M0- tigeli masaa zeTiT, gr 

 

nacris masuri wilis gansazRvris cxrili

# m0 m1 m2 m X

0 #ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!  
 

 

4. zeJanguri ricxvis gansazRvra.  

zeJanguri ricxvi aCvenebs aqtiuri Jangbadis raodenobas (0,1-

40 mmoli/kg diapazonSi), romelic Sedis 1 kg saanalizo zeTis 

SedgenilobaSi. 

sruldeba gost 26593-85 Sesabamisad. 

meTodi efuZvneba kaliumis iodidis daJangvas zeJangebiT da 

hidrozeJangebiT, romlebic Sedis nimuSis, qloroformisa da 

ZmarmJavas xsnaris SedgenilobaSi, gamoyofili iodis gatitvra 

xdeba natriumis Tiosulfatis xsnariT. 

danadgarebi: analizuri saswori, kolba konusuri 250 ml 

tevadobiT, biureti an mikrobiureti.  

reaqtivebi da xsnarebi: KI-is 50 %-iani xsnari, Na
2
S

2
O

3
 0,005 М-

uri xsnari, saxameblis 0,5 %-iani xsnari, yinulovani ZmarmJava, 

qloroformi.   

kaliumis iodids inaxaven muq WurWelSi. gamoyenebis win mas 

amowmeben.   

analizis msvleloba 

satitrav kolbaSi wonian 1-5 gr zeTs, amateben 10 ml 

qloroforms da nimuSs swrafad xsnian. Semdgom amateben 15 ml 
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ZmarmJavas da 1 ml kaliumis iodidis xsnars, ris Semdegac 

kolbas swrafad xuraven, Seureven da 5 wT toveben bnel 

adgilze. amis Semdeg amateben 75 ml wyals, saxameblis 5 wveTs, 

Seureven da gamoyofil iods titraven TiosulfatiT 

gauferulebamde. 

yoveli saanalizo nimuSisaTvis atareben or gazomvas da 

Sedegad miiReba saSualo ariTmetikuli. ZiriTadi analizis 

paralerulad tardeba sakontrolo gazomvebi. 

zeJanguri ricxvi iangariSeba formuliT:   

 

X=(V1-V0)*C*1000/m , mmoli/kg, 
sadac:  

V
0 da V

1 
– natriumis Tiosulfatis xsnaris moculobebia, 

romlebic daixarja sakontrolo da saanalizo nimuSis gazomvis 

dros Sesabamisad, ml; 

С –natriumis Tiosulfatis xsnaris koncentracia, moli/l; 

m – saanalizo nimuSis masa, gr. 

SeniSvna: 

1. analizisaTvis SeiZleba gamoyenebuli iqnas natriumis 

Tiosulfatis xsnaris zusti koncentraciiT. 

standartizacia tardeba klasikuri meTodiT, kaliumis 

diqromatis mixedviT. 

2. Tu zeJanguri ricxvi 6 mmoli/kg-ze naklebia, SesaZlebelia 

gamoyenebuli iqnas ufro ganzavebuli xsnari.   

 

zeJanguri ricxvis gansazRvris cxrili

# m V0 V1 C X

#ЗНАЧ!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!  
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5. mJavuri ricxvis gansazRvra. 

 

zeJanguri ricxvi –sididea, romelic КОН-is masis tolia, 

gamoxatuli mg-Si, romelic aucilebelia 1 gr zeTSi arsebuli 

Tavisufali cximovani mJavebis da sxva tutiT neitralizebadi 

trigliceriduli nivTierebaTa Tanmdevi naerTebis jamuri 

neitralizaciisaTvis. 

sruldeba gost 5476-80 farglebSi.   

danadgarebi: analizuri saswori, wylis abazana, kolbebi 

konusuri 250 ml tevadobiT, biureti an mikrobiureti.  

reaqtivebi da xsnarebi: satitravi xsnari KОН: С(КОН) = 0,1 

moli/l, eTilis spirti, dieTilis eTeri, fenoftaleinis 

spirtiani 1%-iani xsnari. 

analizis msvleloba.  

eTeris ori da spirits erTi wilisagan amzadeben 

spirteTerul narevs. masze amateben 5 wveT fenoftaleins yovel 

50 ml narevze da aneitraleben КОН 0,1 n. xsnariT odnav 

SesamCnevi movardisfro Seferilobamde. 

satitrav kolbaSi wonian 3-5 gr gamWvirvale an rafinirebul 

zeTs da amateben 50 ml gamxsnelTa momzadebul xsnars da 

anjRreven. Tu zeTi ar ixsneba mas acxeleben wylian abazanaze 

da Semdeg aciveben daaxloebiT 20 
о

С-mde.  

miRebul zeTis narevs mudmivi njRrevis pirobebSi titraven 

КОН 0,1n. xsnariT susti movardisfro Seferilobamde, romelic 

medegia 30 wm. analizis Sedegebis gaangariseba xdeba Semdegi 

formuliT: 

 

G=V*K*5,611/G 

 

sadac:  

V – gatitvraze daxarjuli КОН 0,1 n. xsnaris raodenobaa ml-  

Si. 

k- zustad КОН 0,1 n. xsnaris gadaangariSebis koeficientia.  

G – zeTis wonaki, gr. 
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SeniSvna  

1. spirteTeruli narevi SeiZleba Seicvalos spirt-

qloroformianiT (1:1). am dros analizisaTvis saWiroa 

gamoyenebul iqnas КОН 0,1 n. spirtuli xsnari. 

2. КОН 0,1 n. xsnariT gatitvrisas  spirtis raodenoba, 

romelic gamoiyeneba eTerTan an qloroformTan narevSi 

unda iyos sul mcire 5-jer meti vidre daxarjli КОН 

xsnaris raodenoba (raTa gamoiricxos sapnis xsnaris 

hidrolizi). 

3. Tu mJavuri ricxvi metia 6mg КОН /gr, maSin iReben 1-2 gr 

zeTs da xsnian 40 ml narevSi. 

4. 2 mg КОН /gr-ze naklebi mJauri ricxvis dros gatitvra 

unda Catardes mikrobiuretidan. 

5. gaumWvirvale zeTebis analizis dros indikatorad iyeneben 

Timolftaleinis 1 %-ian spirtian xsnars da gatitvras 

agrZeleben yviTelidan momwvano an sust-lurj 

Seferilobamde.   

 

 

 

mJauri ricxvis gansazRvris cxrili

# G K V 5,611 X

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!  
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6.fosforSemcveli naerTebis masuri wilis gansazRvra 

kolorimetruli meTodiT. 
 

sruldeba gost 7824-80 Sesabamisad. 

xelsawyoebi: fotoeleqtrokolorimetri, wyliani abazana, 

mzomi kolbebi 100 da 1000 ml tevadobiT, mzomi cilindrebi, 

pipetebi. 

reaqtivebi da xsnarebi: erTCanacvlebuli fosformJava 

kaliumi, gogirdmJava hidrazini, natriumi an amoniumi 

molibdenmJava, gogirdmJava koncentrirebli 2М xsnari.  

molibdenuri reagentis momzadeba: 6,85 gr molibdenmJava 

natriums an amoniums da 0,4 gr hidrazinis sulfats aTavseben 

1000ml tevadobis sazom kolbaSi da xsnian 100-150 ml wyalSi. 

frTxilad amateben 100 ml koncentrirebul gogirdmJavas, 

SenjRreviT aciveben da miyavT wyliT niSanxazamde.  natriumis 

molibdatis xsnari SeiZleba gamoviyenoT damzadebisTanave. 

amoniumis molibdatis xsnari saWiroebs 10 sT Senaxvas 

sibneleSi.  

standartuli xsnaris momzadeba: 

xsnari 1 (ZiriTadi): 0,4393 gr КН
2
РО

4 
aTavseben 1000ml 

tevadobis sazom kolbaSi, xsnian wyalSi da avseben niSanxazamde. 

xsnaris 1 ml Seicavs 100 mkg fosfors. 

xsnari 2 (10 mkg/ml) amzadeben xsnari 1-is ganzavebiT 10 -jer. 

sakalibro mrudis ageba: 100 ml tevadobis sazom kolbebSi 

pipetiT gadaaqvT  0,5; 1,0; 2,0; 5,0; 10,0; 15,0 da 20 ml xsnari 2, 

amateben 20 ml wyals, 20 ml  2 М H
2
SO

4 
xsnars da 20 ml 

molibdenur reagents. xsnarebs kargad Seureven da aduReben 

wylian abazanaze 30 wT. Semdgom aciveben 20 
о

С, kolbaSi amateben 

wyals niSanxazamde. optikur simkvrives sazRvraven 

fotoeleqtrokolorimetrze (λ = 630- 750 nm) kontrolad iyeneben 

“fuWi” cdas. gazomvebs axdenen Sesabamisad kiuvetebSi l = 0,5, 2 da 5 

sm sisqiT. sakalibro mrudebs ageben sxvadasxva l-saTvis 

koordinatebSi: absicaTa RerZze – fosforis Semcveloba mkg/ml, 

xolo ordinatTa RerZze – optikuri simkvrive. 
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analizis msvleloba.  

analizisaTvis iyeneben nacars romelic miiReba nacrianobis 

gansazRvris Semdeg an specialurad momzadebuls MgO –Tan gost- 

7824-80 mixedviT. 

tigelidan mcire porciebiT (sul 20 ml) nacars gamorecxaven 

2М Н
2
SО

4 
xsnariT, xsnarebs asxamen 100 ml tevadobis mzom 

kolbaSi, romelSic winaswar Casxmuli iyo 20 ml wyali. 

aucileblobis SemTxvevaSi tigels xsnarTan erTad acxeleben. 

nacris gadatanis Semdeg kolbaSi amateben 20 ml molibdenis 

reagents da imeoreben igive operaciebs, rac keTdeba sakalibro 

mrudis agebis dros. 

fosfor Semcveli naerTebis masuri wilis gansazRvra (%-Si) 

xdeba Р2О5 –ze gadaangariSebiT Semdegi formuliT: 

X= a*0,000229*100/m 

sadac: 

a – fosforis Semcvelobaa kolorimetrirebul xsnarSi, 

sakalibro mrudis mixedviT, mkg/ml;  

m –zeTis nimuSis wonaki, gr;  

0,000229 – fosforis  Р
2
О

5
 –Si gadayvanis koeficienti. 

fosfor Semcveli naerTebis stearoleolecitinze 

gadasaangariSeblad gamioyeneba koeficienti  0,002544.  

 

 

fosforSemcveli naerTebis masuri wilis gansazRvris cxrili

# m a 0,000229 0,002544 X X1

#ДЕЛ/0! #ЗНАЧ!

#ДЕЛ/0! #ДЕЛ/0!

#ДЕЛ/0! #ДЕЛ/0!

#ДЕЛ/0! #ДЕЛ/0!

#ДЕЛ/0! #ДЕЛ/0!

#ДЕЛ/0! #ДЕЛ/0!

#ДЕЛ/0! #ДЕЛ/0!

#ДЕЛ/0! #ДЕЛ/0!
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7. iodis ricxvis gansazRvra. 

 

meTodi emyareba iodovani mJavas moqmedebaze ujer cximovan 

mJavebze. iodis spirtuli xsnaridan wylis Tanaobisas igi 

warmoiqmneba Semdegi tolobiT:  

I
2 
+ H

2
O → HI + HIO,  

CH
3
(CH

2
)

7
CH=CH(CH

2
)
7
COOH + HIO → CH

3
(CH

2
)
7
CHI-CH(OH)(CH

2
)

7
COOH  

Warbi iodis gatitvra xdeba hiposulfatis 0,1 n. xsnariT.  

xelsawyoebi: wyliani abazana, gamacxelebeli xelsawyo, 

Termometri gazomvis 0-100 
о

С diapazoniT, Wiqebi 50 ml tevadobiT, 

kolbebi konusuri milesilyeliani 250 ml tevadobiT, sazomi 

cilindrebi 25,250 ml tevadobiT, pipetebi. 

reaqtivebi da xsnarebi: iodis 0,2 n spirtuli xsnari, eTilis 

spirit 95 %-iani, natriumis hiposulfatis 0,1 n xsnari, wyali 

distilirebuli. 

analizis msvleloba.  

zeTis wonaks 0,1-0,15 gr gadaaqvT milesilyelian kolbaSi da 

xsnian 15 ml 95 %-ian eTilis spirtSi wylian abazanaze 50-60 
о

С-s 

pirobebSi. gaxsnis Semdeg kolbas aciveben oTaxis 

temperaturamde, amateben 20 ml iodis 0,2n. spirtul xsnars da 

200 ml distilirebul wyals (wylis temperatura 30 
о

С. kolbas 

axuraven sacobs da energiulad anjRreven, kargad seureven da 

ayovneben 5 wT. Warb iods titraven 0,1 n. hiposulfatis xsnariT. 

ioduri ricxvis (X) gaangariSeba xdeba Semdegi formuliT: 

 

X=(V-V1)* k*0,01269*100/g 

sadac 

V – natriumis hiposulfatis 0,1 n. xsnaris raodenobaa, 

romelic daixarja sakontrolo nimuSis gatitvraze, ml-Si.  

V
1 

- natriumis hiposulfatis 0,1 n. xsnaris raodenobaa, 

romelic daixarja saanalizo nimuSis gatitvraze, ml-Si.  

k – gadaangariSebis koeficientia zustad 0,1 n. natriumis 

TiosulfatisaTvis.  
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0,01269 –iodis raodenobaa gramebSi, romelic Seesabameba 1 ml 

natriumis hiposulfatis 0,1n. xsnars.  

g –nimuSis masa, gr.  

 

ioduri ricxvis gansazRvris cxrili

# g V V1 k X

#ЗНАЧ!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!  

 

 

 

 

 

 

8. gausapnavi nivTierebebis gansazRvra.  

 
sruldeba gost 5479-54 –is mixedviT.  

gausapnav naerTebad gulisxmoben naerTebs, romlebic Sedis 

cximis SedgenilobaSi da ar reagireben mwvave tuteebTan, 

gasapvnis pirobebSi da gasapnuli cximidan gamoiwvlilebian 

petroleinis an gogirdis eTeris meSveobiT. gausapnavi naerTebi 

wyalSi uxsnadebi arian.  

gausapnavi naerTebis jgufs ganekuTvneba sterinebi, 

maRalmolekuluri spirtebi, naxSirwyalbadebi, zogierTi mRebavi 

nivTiereba, aseve sxva Tanauri naerTebi, romlebic ganapirobeben 

damaxasiaTebel cximis gemos, suns da fers. 

mcenareul zeTebSi  gausapnavi naerTebis gansazRvra 

saSualebas iZleva vimsjeloT produqtis naturalobaze da 

sisufTaveze (parafinebis, mineraluri zeTebis da sxva     

minarevebis arsebobis xarisxze). 
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meTodis gamoyeneba dgindeba standartebiT an teqnikuri 

pirobebiT yoveli zeTisaTvis. 

xelsawyoebi: teqnikuri da analizuri saswori, 

milesilyeliani kolba gasapvnisaTvis da konusuri kolba 250 ml 

tevadobiT, ukumacivari, gamyofi Zabrebi 500 ml-iani, wyliani 

abazana, saSrobi karada TermoregulatoriT. 

reaqtivebi da xsnarebi: kaliumis hidroqsidi, 2 n spirtiani 

xsnari, da 3-5 %-iani wyliani xsnari, petroleinis eTeri 

duRilis temperaturiT  40-60 
о

С. eTilis spirti teqnikuri 

(hidrolizati), 95 da 50 %-iani, fenoftaleini 1%-iani spirtiani 

xsnari, wyali distilirebuli. 

analizis msvleloba.  

saanalizo zeTis nimuSs gamocdis win kargad aureven da 

filtraven.  

gasapvnis kolbaSi wonian 5 gr zeTs 0,005 gr sizustiT da 

amateben kaliumis hidroqsidis 2 n xsnars. kolbas aerTeben 

ukumacivarTan, dgamen maduRara wylian abazanaze da aduReben 1 

sT drodadro SereviT. amis Semdgom amateben 5 ml wyals da Tu 

wyali aimRvreva agrZeleben duRils.  

kolbis SigTavss aciveben da mTlianad gadaaqvT gamyof 

ZabrSi da kolbaSi gamoavleben ramdenjerme petroleinis eTers 

(saerTo moculoba 50 ml). yvela porcias Caamateben imave gamyof 

ZabrSi da Zlier SeanjRreven 1 wT, raTa petroleinis eTeri 

kargad Seerios sapnis xsnars. narevs ayovneben Sreebis kargad 

gancalkevebamde. 

sapniani Sre gadaaqvT sxva gamyof ZabrSi da amateben 

petroleinis eTeris axal porcias (50 ml), ayovneben, acileben 

sapnian xsnars da mesamejer aeqstragireben 50 ml petroleinis 

eTeriT. imisaTvis, rom emulsia ar warmoiqmnas eTerian fraqcias 

amateben 5-10 ml spirts an 2-3 wveT 3-5 %-iani xsnars kaliumis 

hidroqsidisa. 

gaerTianebul eTerovan gamonawvlilebs Tavidan recxaven 

sustad Setutianebuli 50 %-iani spirtiT, Semdgom ki sapnis 

narCenebis mosacileblad 25 ml-ian porciebiT amateben 50 %-ian 

spirts (tutis gareSe) manam, sanam Canarecxi (winaswar 
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ganzavebuli 2-3-jer wyliT) fenoftaleinTan ar Sewyvets wiTeli 

Seferilobis miRebas.  

garecxil petroleinis eTers ZabrSi Cafenili filtrze 

gatarebiT gadaitanen winaswar gamowonil kolbaSi.  

petroleinis eTers gadadenian wylian abazanaze. miRebul 

narCens aSroben 80 
о

С -ze mudmiv masamde. mudmiv masad miiCneven 

masas, romelic Srobidan 15 wT-is Semdeg ar Seicvleba 0,001 gr-

ze metad. 

sacdel zeTSi gausapnavi naerTebis masas (X) angariSoben 

formuliT: 

X=(M1-M2)*100/M 

sadac,  M1 kolbis masaa naleqTan erTad, gr-Si 

 M2 carieli kolbis masaa, gr-Si 

 M-nimuSis masaa gr-Si 

saboloo Sedegi gamoixateba, rogorc saSualo 

ariTmetikuli paralerul Sedegebs Soris. 

dasaSvebi gansxvaveba or paralelur gamocdas Soris 

ar unda iyos 0,2 %-ze meti. 
 

gausapnavi naerTebis masuri wilis gansazRvris cxrili

# m1 m2 m X ΔX

5 2 1 300

#ДЕЛ/0!

5 2 1 300

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!
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9. sapnis Semcvelobis gansazRvra 

sruldeba gost 5480-59-is mixedviT. 

xelsawyoebi: konusuri kolbebi 250 ml tevadobiT, mzomi 

cilindri 50 ml tevadobiT, eleqtro qura, mikrobiureti, 

laboratoriuli saswori. 

reaqtivebi da xsnarebi: eTilis spirit 95 %-iani, benzini, 

gogirdmJavas 0,1 n-iani xsnari, marilmJavas 0,1 n-is xsnari 

(rafinirebul zeTebSi sapnis mcire raodenobis Semcvelobisas 

SeiZleba 0,01 n-is xsnaris gamoyeneba), meTilis wiTeli. 

analizis msvleloba. 

saanalizo zeTis nimuSs kargad Seureven. zeTi analizis win 

ar ifiltreba.  

mSral winaswar awonil kolbaSi iReben daaxloebiT 10 gr 

saanalizo zeTs da amateben 5 ml 95 %-ian spirts da 30 ml 

benzins (petroleinis eTeri) da SeanjRreven zeTis gaxsnamde. 

miRebul siTxes amateben  50 ml distilirebul wyals da 

acxeleben 80-90 
о

С–mde, SeanjRreven emulsiis miRebamde da 

amateben 5 wveT meTilis wiTels da titraven mikrobiuretidan 0,1 

n-is gogirdmJavaTi (siTxe gatitvris dros unda darCes cxeli). 

mJavas damateba xdeba mcire porciebad, sawyisSi 3-4 wveTi, Semdeg 

TiTo wveTi xsnaris intensiuri SereviT. TiToeuli wveTis 

damatebis Semdeg xsnars aZleven ganSrevebis saSualebas da 

akvirdebian qveda wyiani fenis Seferilobas. rogorc ki 

satitravi xsnari miiRebs odnav vardisfer seferilobas 

gatitvras amTavreben.  

imave kolbaSi kargad garecxvis Semdeg atareben sakontrolo 

gamocdas zustad igive raodenoba spirtiT, benziniT da wyliT 

zeTis nimuSis gareSe.  

sacdel nimuSSi sapnis Semcvelobas angariSoben procentebSi 

Semdegi formuliT:  

 

X= (V1-V2)*F*0,0304*100/m 

 

sadac  
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V
1 

– 0,1 n gogirdmJavas raodenobaa gatitvrisas, ZiriTadi 

cdis dros, ml-Si   

V
2 

- 0,1 n gogirdmJavas raodenobaa gatitvrisas, sakontrolo 

cdis dros, ml-Si   

F -0,1 n gogirdmJavas normalobis faqtoria.  

0,0304 –sapnis raodenobaa, romelic Seesabameba 1ml zustad 

0,1 n mJavas xsnars, gr.  

m – sacdeli zeTis masaa, gr. 

 

 

sapnis gansazRvris cxrili

# m V1 V2 F X ΔX

#ЗНАЧ!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ЗНАЧ!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!
 

 

 

 

10. gasapvnis ricxvis gansazRvra. 

 
gasapvnis ricxvi-gliceridebis (dakavSirebuli cximovani 

mJavebi) gasapvnaze da cximSi arsebuli Tavisufali cximovani 

mJavebis ganeitralebaze daxarjuli kaliumis hidroqsidis masis 

fardobaa. gasapvnis ricxvi gamoixateba erTeuliT mg KOH/gr.  

gasapvnis ricxvis gansazRvra warmoebs gost 5478-90-is 

mixedviT. 

xelsawyoebi: analizuri saswori, wyliani abazana, konusuri 

kolba 250 ml tevadobiT, biureti, macivari. 

reaqtivebi da xsnarebi: marilmJava, fenoftaleini 0,5 n-is, 1%-

iani spirtiani xsnari (Ria zeTebis analizisisas), 
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Timolftaleini, 1 %-iani spirtiani xsnari (muqi zeTebis 

analizisas) an alkaliblaus 0,75 %-iani spirtiani xsnari (muqi 

zeTebis analizisas), eTilis spirti, “sufTa” kaliumis 

hidroqsidis spirtuli xsnari 0,5 n-is. 

zeTis nimuSs SeanjRreven da filtraven. 

kaliumis hidroqsidis xsnaris dasamzadeblad spirts 

winaswar amuSavebdnen Semdegnairad. 1l spirts amateben 10 gr 

kaliumis hidroqsids da 5 gr TuTiis fxvnils, aduReben 

ukumacivriT 2 sT-s ganmavlobaSi. 

35 gr kaliumis hidroqsids xsnian 20 ml distilirebul 

wyalSi da amateben 1l gasufTavebul spirts, toveben daxurul 

kolbaSi mTeli dRiT da naleqidan swrafad axdenen 

dekantirebas muq WurWelSi. 

analizis msvleloba. 

2-3 gr zeTs wonian gasapvnisaTvis gansazRvrul kolbaSi. 

awonvis Sedegebi gr-Si Caiwereba aTaseuli sizustiT. biuretidan 

amateben 25 ml kaliumis hidroqsidis spirtian xsnars  

C(KOH)=0,5m/l. kolbas aerTeben ukumacivarTan da dgamen 

maduRara wylian abazanaze 1 sT, Seureven drodadro. 

miRebul cxel gamWvirvale xsnars amateben 0,5 sm3 

femoftaleinis xsnars an timolftaleins an alkaliblaus da 

maSinve titraven marilmJavas xsnariT  С(HCl) = 0,5 m/l. igive 

pirobebSi axdenen sakontrolo gansazRvrebs saanalizo nimuSis 

gareSe. 

gasapvnis ricxvi (Х),  mg  КОН/gr gaiangariseba formuliT:  

 

X=28,055*F*(V-V1)/m 

 

sadac,  

28,055 –kaliumis hidroqsidis masaa romelic eqvivalenturia 1 

sm3 marilmJavas xsnarisa koncentraciiT С(HCl) = 0,5 m/l, mg; 

F – marilmJavas xsnaris faqtiuri koncentraciis Sefardeba  

С(НCl) = 0,5 m/l koncentracisTan; 

V – marilmJavas xsnaris  С(HCl) = 0,5 m/l, raodenobaa 

gaxarjuli sakontrolo nimuSis neitralizaciisaTvis, ml;  
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V
1 

- marilmJavas xsnaris  С(НCl) = 0,5 m/l, raodenobaa 

gaxarjuli saanalizo nimuSis neitralizaciisaTvis, ml;  

m – zeTis masaaa, gr-Si. 

analizis saaboloo Sedegad miiReba ori gansazRvridan 

saSualo, analizis pasuxis gaangariSeba xdeba meaTedis 

sizustiT. or analizs Soris sxvaoba seiZleba iyos 3 %.   

 

gasapnis ricxvis gansazRvris cxrili

# m V1 V F X ΔX

#ЗНАЧ!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ЗНАЧ!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!
 

 

 

11. gardatexis maCveneblis gansazRvra. 

 

gardatexis maCvenebeli-es fardobaa gansazRvruli talRis 

sigrZis sinaTlis sxivis siCqaris, sinaTlis siCqaris mocemul 

pirobebSi. 

gamocda warmoebs gost 5482-90-is pirobebSi. 

xelsawyoebi: refraqtometri gardatexis gansazRvrisaTvis  

1,3000-dan 1,7000-mde; Termostati an analogiuri mowyobiloba, 

romelic iZleva saSualebas temperaturis regulirebisa  ±0,25 
о

С 

–is sizustiT; eleqtrokontaqturi Termostati 0-dan 150 
о

С-mde, 

danayofis  2 
о

С.  

reaqtivebi da xsnarebi: α-bromnaftalini; petroleinis eTeri 

duRilis temperaturiT 40-60 
о

С.  

momzadeba analizisaTvis. 

saanalizo zeTis nimuSs seureven da filtraven. 



29 
 

gardatexis maCveneblis gansazRvris win refraqtometris 

prizmebis zedapirebs gadasufTaveben bambis rbili naWriT, 

romelic dasveleblia heqsaniT an petroleinis eTeriT. 

refraqtometrs aerTeben TermostatTan da instruqciis mixedviT 

anzadeben samuSaod. prizmis qveSa milebSi atareben saWiro 

temperaturis wyals. saanalizo zeTis nimuSs prizmaze aCereben 5 

wT. refraqtometris Semowmebas da koreqcias axdenen xelsawyos 

instruqciis mixedviT. 

analizis msvleloba.  

xelsawyos instruqciis mixedviT sazRvraven saanalizo 

zeTis gardaatexis maCvenebels 20,40,60 an 80 
о

С, imis da mixedviT 

ra temperaturazea nimuSi siTxe. gazomvas axdenen samjer.  

praqtikaSi gardatexis maCveneblis gansazRvra xdeba haeris 

mimarT natriumis yviTeli xazis Sesabamisad (589,6 nm). gardatexis 

maCvenebeli damokidebulia gardasatexi sxivis talRis sigrZeze 

da temperaturaze da aRniSnaven  П
t

Д, 
sdac t – temperaturaa 

celsiusis gradusebSi. 

Sedegebis damuSaveba.  

gansazRvris Sedegis gangariseba xdeba sami Sedegis saSualo 

ariTmetikuliT. gaangariSebas axdenen  mTelis Semdeg meoTxe 

ciframde.  

Tu gardatexis maCveneblis gansazRvra xdeba ara 20
 о

С-ze, 

maSin misi gaangariSeba xdeba semdegi formuliT  

 

П
20

Д 
= П

t 

+ (t – 20) 
. 

0,00035 ,  

sadac  

П
t 

–gardatexis maCvenebelia cdis temperaturaze; 

t –cdis temperaturaa, 
о

С;  

0,00035 –gardatexis maCvenebis cvlilebaa temperaturis 1
о

С -

iT Secvlisas.  

dasaSvebi absoluturi cdomileba paralelur gazomvas 

Soris ar unda aRematebodes 0,0002-s. 
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gasapnis ricxvis gansazRvris cxrili

# t Пt Пд ΔX

-0,007

-0,007

-0,007

-0,007

-0,007

-0,007

-0,007

-0,007

-0,007

-0,007

-0,007

-0,007
 

 

 

 

12. gamWvirvalobis xarisxis gansazRvra. 
 

sruldeba gost 5472-50-is mixedviT. 

xelsawyoebi: fotokolorimetri, romelic iZleva 570 an 590 

nm talRis sigrZeze gazomvas; analizuri saswori; saWrobi 

karada; 100 ml tevadobis qimiuri Wiqebi; 100 da 500 ml tevadobis 

mzomi kolbebi; konusuri kolbebi 250 ml tevadobiT; pipetebi 

5,10,50 ml tevadobiT, biureti 100 ml tevadobiT;filtris 

qaRaldi. 

reaqtivebi da xsnarebi: gogirdmJava hidrazini, urotropini 

teqnikuri an farmaceptuli ineqciisaTvis, eTilis spirit, 

gamoxdili wyali. 

momzadeba analizisaTvis.  

formazinis suspenziis momzadeba. formazinis Skalis 

erTeulad iReben 1:1000 ganzavebul formazinis suspenzias, 

romelsac Rebuloben gogirdmJava hidrazinis 10gr/l 

koncentraciis wyliani xsnarisa da 100gr/l urotropinis masuri 

koncentraciis wyliani xsnarebis sxvadasxva fardobebiT 

Serevisas. xsnarebs amzadeben garemos temperaturaze (20±2) 
о

С. 

distilirebuli wylis temperatura unda iyos (20±2) 
о

С. 

gogirdmJava hidrazins amzadeben 100 ml tevadobis kolbaSi 

10gr/l koncentraciiT, risTvisac wonian 1,00±0,01 gr gogirdmJava 
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hidrazins. aTavseben mzom kolbaSi da amateben wyals, Seureven, 

niSanxazamde amateben wyals da kvlav Seureven. miRebuli xsnari 

gamoyenebamde unda iyos dayovnebuli sul mcire 4 sT.  

urotropinis xsnarsac amzadeben 100 ml tevadobis kolbaSi, 

risTvisac wonian 10,00±0,01 gr urotropins. wonaks wrian kolbaSi 

da amateben distilirebul wyals, SeanjRreven da miyavT wyliT 

niSanxazamde.  

sawyisi suspenziuri xsnaris, romelsac aqvs 1000 formazuli 

erTeuli gamWvirvaloba mosamzadeblad gogirdmJava hidrazinisa 

da urotropinis xsnarebs asxamen 250 ml tevadobis mzom 

kolbaSi. kargad Seureven da aCereben 24 sT  20±2 
о

С 

temperaturaze mdgradi suspenziis misaRebad. 

 50 formazuli erTeuli gamWvirvalobis xsnaris 

mosamzadeblad 25 ml sawyis suspenzia gadaaqvT 500 ml kolbaSi 

da avseben wyliT niSanxazamde, kargad aureven. 

2 formazuli erTeuli gamWvirvalobis xsnaris 

mosamzadeblad 1 ml sawyis suspenzia pipetiT gadaaqvT 500 ml 

kolbaSi da avseben wyliT niSanxazamde, kargad aureven. 

formazinis sayalibo magraduirebel suspenziebs inaxaven 

milesil yelian kolbebSi 5-10 
о

С-ze. formazinis suspenzia 

inarCunebs mdgrad maCveneblebs 50 erTeuliani 1 Tve, 2 

erTeuliani 5 dRe. qilaze ewereba momzadebis dro, 

vargisianobis vada da gamWvirvalobis erTeuli.   

sayalibo mrudis asagebad iyeneben or sagraduiro 

suspenzias 2 da 50 fer gamWvirvalobis xarisxiT. 

sayalibo grafikis asagebad kiuvetaSi asxamen gamoxdil 

wyals, xolo or sxva kiuvetasi ki 2 da 50 fer gamWvirvalobis 

xarisxiT. miRebuli sedegebiT ageben sakalibro mruds 

gamWvirvalobis xarisxi – optikuri simkvrive. 

Tu saanalizo nimusi iyo gacivebuli is unda gatbes oTaxis 

temperaturamde, Seureven, WiqaSi asxamen 50-60 ml zeTs, 

acxeleben 80-85 
о

С-mde da filtraven uSualod saSrob karadaSi 

aracximovani minarevebis mosacileblad. gafiltrul zeTs 

aciveben gamdinare wyliT  20-22 
о

С-mde.  
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gazomvis Catareba. 

zeTi, romelic momzadda moTxovnis mixedviT, asxamen 

buStulebis warmoqmnis gareSe fotokolorimetris kiuvetebSi 20 

mm sisqiT da swrafad sazRvraven optikur simkvrives igive zeTis 

gacxelebis gareSe kontrolad gamoyenebiT.  

Sedegebis damuSaveba. 

saanalizo zeTis optikuri simkvrivis gazomvis Semdeg, 

gamWvirvalobis koeficients formazinul erTeulebSi sazGvraven 

sakalibro mrudis mixedviT. Sedegi Caiwereba meaTedis sizustiT.  

saboloo Sedegad aiReba ori gazomvis saSualo 

ariTmetikuli. 

fer-is 

garkveuli sidide 

dasaSvebi 

cdomilebis %  

paralerul gazomvebs 

Soris gansxvaveba % 

1-dan 50-mde  14  20  

 

 
13.naleqis moculobiTi wilis gansazRvra  
sruldeba gost 5481-89 Sesabamisad. 

meTodi emyareba petroleinis eTerSi uxsnadi aracximovani 

minarevebis raodenobriv gansazRvras. 

danadgarebi: laboratoriuli saswori, saSrobi karada, 

Termometri, wyliani abazana, laboratoriuli vacuum-tumbo, 

filtri vacuum-filtraciisaTvis, soqsletis aparati, Wiqebi, 

Zabrebi, kolbebi, eqsikatori, filtris qaRaldi, petroleinis 

eTeri, kalciumis qloridi. 

analizis msvleloba.  

nimuSs analizis win kargad aureven. gacivebuli zeTi 

saWiroebs gacxelebas 50
 о

С-mde, Semdeg nela aciveben 20 
о

С-mde da 

Seureven.  

analizisaTvis gamoWrian Zabris zomaze filtrebs, sami 

saaTiT aTavseben soqsletis aparatSi da recxaven cximis 

mosacileblad eTeriT. Semdeg aTavseben amwovSi sunis gasvlamde 

da  deben WiqaSi. filtris qaRalds WiqiT aSroben saSrob 

karadaSi 103 
о

С-ze mudmiv wonamde (awonvas axdenen mZimis Semdeg 
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me-4 ciframde). masa miiCneva mudmivad Tu awonvebs Soris sxvaoba 

ar aRemateba 0,002-s. filtrebs aTavseben ZabrSi.  

0,01 gr sizustiT iReben 100 gr rafinirebul an 50 gr 

ararafinirebul zeTs da xsnian toli raodenoba gamxsnelSi da 

filtraven momzadebul filtrSi. Tu zeTi cudad ifiltreba 

amateben gamxsnels. gafiltvris dasaCqareblad 

rekoomendirebulia vacuum-filtracia. Wiqidan Camorecxaven 

filtrze narCenebs da filtrs Carecxaven kidev 50 ml 

gamxsneliT. filtrs Sekraven paketad da aTavseben soqsletis 

aparatSi zeTis mTlianad mocilebamde. eqstraqciis damTavrebis 

Semdeg paketebs xsnian da aSroben jer amwov karadaSi, Semdgom 

ki saSrob karadaSi 103 
о

С-ze mudmiv wonamde. (awonvas axdenen 

mZimis Semdeg me-4 ciframde). masa miiCneva mudmivad Tu awonvebs 

Soris sxvaoba ar aRemateba 0,002-s. 

Sedegebis damuSaveba: aracximovani minarevebis masuri wili 

(X) gaiangariSeba formuliT: 

 

X=(m2-m1)*100/m 

sadac,  

m-saanalizo nimuSis masaa, gr; 

m1-Wiqis masaa filtriT, gr: 

m2- Wiqis masaa filtriT da aracximovani minarevebiT, gr: 

saboloo Sedegad aiReba ori paraleluri gazomvebis 

saSualo ariTmetkuli. gansxvaveba gazomvebs Soris ar unda 

aRematebodes 0,03 %-s. 

aracximovani nivTierebis masuri wilis gansazRvris cxrili

# m1 m2 m X ΔX

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!

#ДЕЛ/0!
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naleqis moculobiTi wilis gamsazRvra. 

meTodi emyareba aracximovani minarevebis mkvrivi naleqis 

warmoqmnis princips kalciumis qloridis da acetonis 

damatebiT, garkveuli periodis ganmavlobaSi misi ganSrevebaSi 

da SemdgomSi naleqis moculobiTi wilis gansazRvraSi.  

danadgarebi: biuretebi 50 ml tevadobiT, cilindrebi 25 da 

50 ml tevadobiT, Spateli, wammzomi an qviSis saaTi (1 wT-iani). 

reaqtivebi da xsnarebi: acetoni, marilmJava, kalciumis 

qloridi, distilirebuli wyali. 

analizisaTvis momzadeba:  

kalciumisqloridis momzadeba. 90 wili distilirebuli 

wylisa da 10 wili marilmJavasagan Semdgar xsnars ajereben 

kalciumis qloridiT da inaxaven daxurul WurWelSi oTaxis 

temperaturaze.  

zeTis nimuSis momzadeba. nimuSs kargad SeanjRreven.   

analizis msvleloba.  

biuretSi asxamen 25 ml sacdel zeTs, 25 ml acetons da 10 

ml kalciumis qlorids da Seureven 1 wT-is ganmavlobaSi. Semdeg 

biurets aCereben Stativze vertikalur mdgomareobaSi da 

toveben 24 sT oTaxis temperaturaze.  

daniSnuli drois gasvlis Semdeg sazRvraven im Sris 

moculobas, romelic imyofeba kalciumis qloridis qveda 

gamWvirvale Sresa da zeTis acetonSi zeda gamWvirvale Sres 

Soris.  

Sedegebis damuSaveba. 

naleqis moculobiT wils (Х
1
) sazRvraven %-Si semdegi 

formuliT: 

  

Х1 = h* 100/25  

 

       sadac 

h – im Sris simaRlea, romelic imyofeba kalciumis qloridis 

qveda gamWvirvale Sresa da zeTis acetonSi zeda gamWvirvale 

Sres Soris, ml-Si.  

25- saanalizo nimuSis moculobaa, ml-Si.  
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saaboloo Sedegad miiCneva ori paraleluri gamocdis 

saSualo ariTmetikuli. 

or paralelur gamocdas Soris arsebuli gansxvaveba ar 

unda aRematebodes 0,4 %-s. 

 

 

 naleqis moculobiTi wilis gansazRvris cxrili

# h 25 X ΔX

25 0

25 0

25 0

25 0

25 0

25 0

25 0

25 0

0

0

0

0
 

 

14. mineraluri mJavebis Semcvelobis gansazRvra  

mineraluri mJavebis Semcveloba dgindeba Tvisobrivi 

reaqciiT gost 5485-50-is Sesabamisad. 

xelsawyoebi: gamyofi Zabri 1000 ml tevadobiT, minis Wiqa 

250 ml tevadobiT, konusuri kolbebi 1000 da 250 ml 

tevadobiT, mzomi cilindrebi 50 da 250 ml tevadobiT, 

wyliani abazana, faifuris jami, Termometri 100
 о

С-mde, 

eleqtro Rumeli. 

reaqtivebi da xsnarebi: eTilis spirit, 95 %-iani, 

meTiloranJi, 0,02 %-iani wyliani xsnari, wyali distilirebuli. 

momzadeba analizisaTvis.  

saanalizo zeTis nimuSs kargad aureven. 

analizis msvleloba.  

gamyof ZabrSi 50 ml saanalizo zeTs SeanjRreven orjer 

meti raodenoba 70 
о

С –mde gacxelebul distilirebul 

wyalTan da Semdeg ayovneben 30 wT.  
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gamyofi Zabris qveda fenasi dagrovil wylian fazes 

Camoasxamen WiqaSi da amateben 2-3 wveT  meTiloranJis 0,02 %-

iani wylian xsnars. vardisferis warmoqmna mianiSnebs saanalizo 

zeTSi Tavisufali mineraluri mJavas arsebobaze. 

saeWvo Seferilobis warmoqmnis SemTxvevaSi atareben 

ganmeorebiT gamocdas Semdegnairad. litrian kolbaSi 

Seureven 20 ml saanalizo zeTs da 200 ml 95%-ian winaswar 

ganeitralebul eTilis spirts. narevs acxeleben wylian 

abazanaze xSiri SereviT. ramdenime wuTis Semdeg kolbis 

SigTavss gaasxamen gamyof ZabrSi da amateben 200 ml 70 
о

С –

mde gacxelebul distilirebul wyals da SeanjRreven  da 

ayovneben da acileben wyal-spirtian xsnars. xsnars 

amoaSroben wylian abazanaze 100 ml-mde, filtraven kolbaSi 

da amateben meTiloranJis xsnaris wveTs. 
vardisferis warmoqmna mianiSnebs saanalizo zeTSi 

Tavisufali mineraluri mJavas arsebobaze. 

 

15. zeTis aalebis temperaturis (daxurul tigelSi) 

gansazRvra  

zeTis aalebis temperatura (daxurul tigelSi) 

damokidebulia masSi arsebul mqrolav da misi gaxrwnis 

Sedegad warmoqmnili nivTierebis Tvisebaze haerTan 

narevSi warmoqmnan alis mitanisas feTqebadi masa da 

dgindeba gost 9287-59-is mixedviT. 
xelsawyoebi: xelsawyo eleqtronuli gacxelebiT, romelic 

uzrunvelyofs aalebis temperaturis gansazRvras 150-2500
C 

intervalSi, nimuSis Serevis siCqare unda iyos 60 bruni/wT da 

gacxelebis siCqare 20
C/wT. wammzomi. 

momzadeba analizisaTvis: saanalizo nimuSs kargad Seureven, 

asxamen tigelSi da dgamen xelsawyoSi. anTeben fitils da 

aregulireben als ise, rom alis forma diametrSi ar iyos 3-4 mm-

ze meti. fosfatidebisa da tenis maRali Semcvelobisas 

saanalizo nimuSs acentrifugireben 5-10 wT 1000-1500 bruni/wT.   
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analizis msvleloba. rTaven xelsawyos. iwyeben gacxelebas, 

romlis drosac zeTis Sereva mudmivad unda xdebodes. mxolod 

alis CaSvebis dros axdenen Serevis SeCerebas. Tavidan 

gacxelebas axdenen, ise rom temperaturam 15-20 wT-is 

ganmavlobaSi 1700
C-mde miaRwios, ris Semdegac gacxelebas 

aneleben.   

rodesac zeTi cxeldeba SesaZlo aalebis temperaturaze 

300
C-iT nakleb temperaturaze, zeTis gacxelebas agrZeleben ise, 

rom temperaturis matebam Seadginos 20
C/wT. 10

0
C-iT naklebi 

temperaturis  miRwevisas iwyeben gamocdas, yovel 1wT-Si. Tu zeTi 

ar aalda agrZeleben gacxelebas da Serevas erTi wuTi. aalebis 

momentad CaiTvleba lurji alis warmoqmna. aalebis Semdeg 

agrZeleben gamocdas. Tu ali ar ganmeorda gamocdas atareben 

xelmeored. Tu meore gamocdisas aaleba moxdeba igive 

temperaturaze, magram ganmeorebiTi aaleba ar xdeba, maSin 

aalebis temperaturad CaiTvleba alis pirveli gamoCenis 

temperatura.  

Tu tardeba ucnobi zeTis gamocda, rodesac ucnobia zeTis 

aalebis temperatura, maSin aalebis daaxloebiTi temperaturis 

dadgenis Semdeg atareben ganmeorebiT gamocdas zemoT aRwerili 

wesebis mixedviT.   

gamocdis Semdeg zeTs tigelidan gadmoasxamen da recxaven 

wyliT da nebismieri sarecxi saSualebit da aSroben. sxvaoba or 

paralerul gazomvas Soris ar una aRematebodes 30
C-s. 

Seusabamobis dros axdenen mesame gazomvas da angariSoben 

saSualo ariTmetikuls or 30
C-iT gansxvavebul aalebis 

temperaturas Soris. 
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cximis aRmoCena da raodenobrivi gansazRvra 

 

 cximovani mJavebis Tvisobrivi analizisaTvis iyeneben maT 

zogierT Tvisobriv reaqcias. 

sinji akroleinze  

gamosakvlevi nimuSis ori-sami wveTi (zeTi, eqstraqti gamxsnelis 

gadadenis Semdeg) acxeleben Ria cecxlze 1,5-2 wil uwylo 

natriumis sulfatTan erTad. aqafebis Semdeg warmoqmnili TeTri 

mZime orTqli, romelic iwvevs cremldenas miuTiTebs zeTis 

arsebobaze. akroleini ujeri aldehidia  da is warmoiqmneba 

glicerinidan ori molekula wylis mocilebiT. Tu warmoqmnil 

orTqls SeviyvanT sinjaraSi fuqsingogirdmJavaTi, warmoiqneba 

wiTeli Seferiloba. 

CH2=CH-CHO 

  

 sinji gasapnaze 

 acxeleben 2-3 wveT sacdel nimuSs 5 sm3 spirtis tutian 

xsnarTan. spirts gadadenian. miRebul narCens xsnian wyalSi 

(saponi wyalSi xsnadia). mJavas damateba iwvevs wylis zedapirze 

amotivtivebuli cximovani mJavebis warmoqmnas. 

 

 sinji halogenebTan 

 es reaqcia damaxasiaTebelia ujeri mJavebis Semcveli 

cximebisaTvis. sinjaraSi zeTis eTeriani xsnariT amateben 1-2 

wveT bromian wyals da anjRreven. bromiani wylis yviTeli 

Seferilobis swrafi gauCinareba miuTiTebs ujeri mJavebis 

arsebobaze. 
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lipidebis saerTo Semcvelobis gansazRvra 

 

sasoflo-sameurneo nedleulSi cximis raodenobrivi gansazRvra 

efuZneba maT Tvisebas gaixsnan zogierT gamxsnelebSi. aseT 

masaSi mravladaa sxva naerTebic, romlebic mTlianad an 

nawilobriv ixsnebian igive gamxsnelebSi, raSic cximebi. 

mcenareuli Teslis dieTilur an petroleinis eTeriani 

eqstraqtebidan eTeris gadadenis Semdeg darCenil masas nedl 

cxims uwodeben. nedli cximis ZiriTadi nawili warmoadgens 

triacilgliceridebs Tanauri minarevi nivTierebebiT. 

 

nedli cximis gansazRvra gamoyofili cximis raodenobis 

mixedviT.  

nedleulSi cximis mcire raodenobiT Semcvelobis SemTxvevaSi, 

aseve balaxovani nedleulis kvlevisas es meTodi iZleva ufro 

zust Sedegebs, vidre nedleulidan cximis mocilebis meTodi.  

 saWiro reaqtivebi da aparatura. 1. gasufTavebuli dieTilis an 

petroleinis eTeri (duRilis temperaturiT 40...600
C). 2. 

soqsletis aparati 200 sm3 (eqstraqtoris samuSao moculobiT). 

 analizis msvleloba 1. iReben daqucmacebuli nimuSis or sinjs 

3-dan 12 g-mde + 0,005 g masSi cximis Semcvelobis mixedviT. mag. 

nedleulSi 10 % cximis Semcvelobisas iReben 10-12 g masas, xolo 

50-60 % cximianobisas sakmarisia 1-2 g. 

 erTeuli analizis Catarebisas iyeneben haer-mSral masas, sadac 

erTdroulad sazRvraven tenis semcvelobasac, xolo seriuli 

analizisaTvis umjobesia cximis mSral masaSi gasazRvra. 

amisaTvis aSroben mTlian Teslebs, daqucmacebis Semdeg ki maT 
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kvlav aSroben. nimuSebs aTavseben filtris qaRaldisagan 

damzadebul paketebSi. 

 TiToeul pakets aTavseben soqsletis aparatis eqstraqtorSi. 

aparatis awonil kolbebSi asxaman 2/3 – 3/4 moculobiT 

gamxsnels. Semdgom kolbas milesili yeliT uerTeben Tavis 

eqstraqtors da ukumacivars da dgamen gamacxelebel 

mowyobilobaze. aparatis milesili nawilebi unda iyos sufTa. 

gamxsnelis gacxelebas aregulireben ise, rom xdebodes 3-4 

Camosxma. sruli eqstraqciisaTvis sakmarisia 12 sT. eqstraqciis 

sisrule damokidebulia masalis dafqvis siwmindeze. Srobis 

dros masalis gadaxureba iwvevs zeTis daJangvas da igi cudad 

ixsneba gamxsnelSi, rac gamoiwvevs miRebuli Sedegis 

dadablebas. eqstraqciis damTavrebis Sesamowmeblad filtris 

qaRalds asvelebes eqstraqroridan Camosuli gamxsneliT. laqis 

warmoqmna miuTiTebs arasrul eqstraqciaze. 

 eqstraqciis damTavrebis Semdeg aparats Slian da eqstraqti 

mTlianad gadaaqvT kolbaSi. kolbidan gadadenian eTers da 

Semdgom aSroben mudmiv wonamde misvlamde 100...1050
C-ze. 

 zeTis Semcvelobas sazRvraven formuliT: 

X = (a-a1)*100/h 

sadac, a - kolbis masaa zeTTan erTad, g-Si, 

       a1 – carieli kolbis masaa, g-Si  

              h  -   wonakis masaa, g-Si.    
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