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winasityvaoba 
 

memkvidrulobis informaciis gadacema raodenobriv 

kanonzomierebebs eqvemdebareba, amitom genetika zust mec-

nierebaTa ricxvs miekuTvneba. 

misi gamoyeneba saSualebas gvaZlevs mSoblbis feno-

tipebis monacemebiT davadginoT Svilebis genotipi, gamo-

viangariSoT niSnebis daTiSva da viwinaswarmetyveloT 

iseTi bavSvis dabadebis albaToba, romelsac eqneba esa Tu 

is niSani, daTiSvis safuZvelze davadginoT genTa Soris 

manZili da sxva. 

genetikis kanonzomierebaTa raodenobrivi xasiaTi ga-

napirobebs misi swavlebis specifikas da genetikis safuZ-

vlebis asaTviseblad saWiroa amocanebis amoxsna. 

eqimisaTvis genetikuri amocanebis amoxsnas praqti-

kuli mniSvnelobac aqvs, kerZod, aucilebelia memkvid-

ruli avadmyofobiT daavadebul adamianTa ojaxis wevrebis 

genetikuri konstituciis dasadgenad, e.i. maSin, rodesac 

gvinda davadginoT avadmyofobisadmi memkvidruli midre-

kilebani da avadmyofi bavSvebis dabadebis albaToba. 

amitom gadavwyviteT, rom zogadi da adamianis gene-

tikis amocanaTa krebuli cotad Tu bevrad Sevsebuli da 

ganaxlebuli saxiT gamogveca. 
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I Tavi 
 

monohibriduli Sejvareba 
 

erTi wyvili alternatiuli (urTierTgamomric-

xveli) niSniT gansxvavebul individTa Sejvarebas, monohi-

briduli Sejvareba ewodeba. magaliTad, bardis yvavilis 

wiTeli da TeTra Seferiloba, zRvis goWebis bewvis Te-

Tri da Savi Seferiloba, adamianis Tvalebis Taflisferi 

da cisferi Seferiloba. 

alternatiuli niSnebi determinirebulia (ganpirobe-

bulia) wyvili aleluri (alelomorfuli) genebiT, rom-

lebic erTi da imave genis saxecvlilebas warmoadgens. 

monohibriduli Sejvarebis kanonzomierebani daadgina 

1865 w. eqsperimentuli genetikis fuZemdebelma g. mendel-

ma. 

g. mendelis gametaTa siwmindis kanonis mixedviT 

mSobelTa alelur genTa wyvilidan zigotaSi gadadis 

TiTo aleli, e.i. erTi mamisagan, meore – dedisagan da Tu 

dedisa da mamisagan miRebuli genebi gansxvavebulia, maSin 

zigotac da misgan ganviTarebuli individis somaturi 

ujredebic hibriduli xasiaTisa iqneba, xolo momwifebu-

li sasqeso ujredebi (gametebi) ki genetikurad wmindaa, 

radgan aleluri genebis yoveli wyvilidan gametaSi mxo-

lod erTi geni gadadis. 

organizms, romelic orive mSoblidan erTnair genebs 

miiRebs BB an bb ewodeba homozigoti, xolo organizms, 

romelic mocemuli aleluri wyvilidan sxvadasxva gens 

miiRebs, magaliTad B gens dedisagan da b gens mamisagan – 
Bb, heterozigoti ewodeba. 

heterozigotul individSi aleluri genebi ur-

TierTmoqmedeben, erT-erTi maTgani, romelic dominirebs 
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(Trgunavs, batonobs) dominanti ewodeba, meores, romelic 

iTrguneba – recesivia. dominant gens aRniSnaven laTinuri 

didi asoTi B, recesivs ki – b-Ti. 
 
 

amocanebi monohibridul  

Sejvarebaze 

 

amocana 

wiTelyvaviliani homozigoti barda Seujvares TeTr-

yvavilian bardas. 

 

P    T ĀAw.     x    U    aaT. 

gametebi
     

F1    Aa 

 

yvela individi fenotipurad wiTelia, genotipurad 

– heterozigoti. 

pirveli Taobis individTa Sejvareba: 

 

   Aa       x       Aa 

gametebi
          

F2          AA       Aa  Aa               aa     

fenotipuri Sefardeba 75% wiTelyvavilovani : 25% TeTryva-

vilovanTan anu 3:1  

genotipurad: 1AA : 2Aa : 1aa 

aAaA 

aA
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pirveli Taobis yvela individi fenotipurad erT-

nairia, amis safuZvelze mendelma mogvca I Taobis erT-

gvarovnebis kanoni. 

meore TaobaSi moxda daTiSva mSobelTa niSnebis mix-

edviT 3:1 SefardebiT da mendelma Camoayaliba II kanoni – 

daTiSvis kanoni. 

maSasadame, fenotipuri Sefardebaa 3 naw. wiTeli: 1 

naw. TeTrTan. e.i. monohibriduli Sejvarebis dros pirve-

li Taobis yvela individis sxeulis yvela somatur 

ujredSi aris Aa geni, gametebis warmoqmnis anu (momwi-
febis dros) wyvili genebi erTmaneTs scildeba da game-

taSi gadadis am wyvilidan TiTo geni (an A an a). maSasa-
dame Aa genotipis mqone individi warmoqmnis ori saxis 
gametas (A da a) Tanabari raodenobiT. 
 

amocana 

ramdeni tipis gametas warmoqmnis Semdegi genotipis 

mqone individebi. 

a) BB genotipis mqone individi. 
b) Dd genotipis mqone individi. 
 

amocana 

mamr individs aqvs Cc genotipi. rogori tipis sper-
matozoidebs warmoqmnis?  

 

amocana 

mdedr organisms aqvs Nn genotipi, meiozis dros Tu 
N geni kvercxujredSi moxvda, sad moxvdeba n geni?  
 

amocana 

ramdeni tipis gametas warmoqmnis xuTTiTiani qali? 

Tu xuTTiTianoba recesivi niSania? 
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g. mendelis mier dadgenili kanonzomierebani sa-

Sualebas gvaZlevs davadginoT STamomavlobis fenotipic 

da genotipic, im SemTxvevaSi Tu mSoblebis genotipi cno-

bilia. 

bardaSi Teslis yviTeli feris ganmsazRvreli geni 

(B) – dominantobs mwvane Seferilobis ganmsazRvrel 

genze (b). rogor Sedegs miviRebT, Tu heterozigot yvi-
TelTeslian mcenares SeujvarebT heterozigot yviTel-

Teslians? 

 

amocana 

rogor Sedegs miviRebT, Tu heterozigot yviTel-

Teslian mcenares SeujvarebT homozigot yviTelTes-

lians? (yviTeli feris ganmsazRvreli geni dominantia). 

 

amocana 

SeiZleba Tu ara mwvaneTesliani mcenaris mwvaneTes-

lianTan SejvarebiT miviRoT yviTelTesliani mcenareebi? 

(yviTelTeslianobis geni dominatia). 

 

amocana 

rogori Sedegi miiReba Tu heterozigot yviTel-

Teslian mcenares SeujvarebT mwvaneTeslians? (dominantia 

yviTelTeslianobis geni). 

 

amocana 

ra SemTxvevaSi miiReba pirvel TaobaSi naxevari yvi-

TelTesliani da naxevari mwvaneTesliani mcenareebi? (yvi-

TelTeslianobis ganmsazRvreli geni dominantia). 
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amocana 

Teslis gluvi formis ganmsazRvruli geni (B) do-
minantobs danaoWebulze (b). erTmaneTs Seujvares gluv-

Tesliani da danaoWebulTesliani mcenareebi. rogori STa-

momavloba miiReba pirvel da meore TaobaSi. 

 

amocana 

gluvTesliani mcenare Seujvares danaoWebulTes-

lians. pirvel TaobaSi miiRes daTiSva, sadac individTa 

naxevars aRmoaCnda gluvi, meore naxevars ki danaoWebuli. 

rogoria mSoblebis genotipi? (dominantia gluvTesliano-

ba). 

 

amocana 

TaflisferTvalebian mSoblebs SeeZinaT cisfer-

Tvalebiani Svili. rogor niSans warmoadgens cisfer-

Tvalianoba? rogori genotipi hqoniaT mSoblebs? 

 

amocana 

SeiZleba Tu ara wiTurTmian mSoblebs SeeZinoT 

SavTmiani Svili? (SavTmianoba dominant niSania). 

 

amocana 

ruxsxeuliani drozofilebi Seujvares erTmaneTs. 

miRebul STamomavlobaSi moxda daTiSva, sadac 3 nawils 

aRmoaCnda ruxi feris sxeuli, erT nawils ki Savi. ro-

gori genotipebi aqvT mSoblebs? 

 

amocana 

drozofilaSi sxeulis ruxi Seferilobis geni (B) 
dominirebs sxeulis Savi feris ganmsazRvrel genze (b). 
ori ruxi feris drozofila Seejvares erTmaneTs. pirve-

li Taobis yvela individs aRmoaCnda sxeulis ruxi Sefe-
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riloba. SeiZleba Tu ara miRebuli SedegiT ganvsazRvroT 

mSoblebis genotipi. 

 

amocana 

SavTmian mSoblebs SeeZinaT qeraTmiani Svili. rogo-

ri genotipi hqoniaT mSoblebs, Tu SavTmianoba dominantia. 

 

amocana 

ramdeni saxis gametas warmoqmnian mdedri da mamri 

drozofilebi. (mdedri homogameturia (xx), mamri hetero-
gameturia (xy)). 
 

amocana 

cisferTvala mamakacma, romlis mSoblebs Taflisfe-

ri Tvalebi hqondaT, colad SeirTo TaflisferTvaleba 

qali, romlis mamas hqonda cisferi Tvalebi. rogori STa-

momavloba miiReba Tu viciT, rom Tvalis cisferi Sefe-

riloba recesivia. 

 
 

mravlobiTi adelizmi 
 

cnobilia, rom monohibriduli Sejvarebis SemTxveva-

Si erTi geni ori alelis mdgomareobaSia. (A da a) (B da 
b) da a.S. magram aris SemTxvevebi, rodesac erTi da imave 
gens aqvs sami an meti aleluri mdgomareoba. genis yvela 

aleluri mdgomareoba aRiniSneba sxvadasxva indeqsis 

mqone erTi asoTi. mag.: IA, IB, IO
. mravlobiTi alelebis 

SemTxvevaSi erTdroulad yovel organizms SeiZleba 

hqondes erTi genis mxolod ori erTnairi an sxvadasxva 

aleli. mag.: IOIO, IAIO, IBIO
. gametaSi ki xvdeba mxolod 

erT-erTi maTgani IO
 an IA

. 
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amocanebi 
 

amocanebi mravlobiT alelizmze (adamianis sisxlis 

jgufebis mixedviT). 

O jgufis adamianebSi (ianskis mixedviT) arcerTi an-
tigeni (A) da (B) ar aris. A jgufis adamianebSi (II jg.) 
A antigenia. III jgufis adamianebSi ki B antigenia, xolo 

IV jgufis adamianebSi orive A da B antigenia. 
ABO sisxlis antigenebi determinirebulia mravlo-

biTi alelis IO, IA
 da IB genebiT. IO geni sisxlis I jgufs 

ganapirobebs da recesiulia. A geni ganapirobebs II jgufs, 
B geni ki – sisxlis III jgufs. IA

 da IB
 genotipis 

SemTxvevaSi orive antigenia (A da B) da gansazRvravs sis-
xlis IV jgufs. 

 

amocana 

I jgufis sisxlis mqone qali daqorwinda II jgufis 

sisxlis mqone homozigot mamakacze. SeeZinaT erTi Svili. 

romeli jgufis sisxlis da genotipis mqonea bavSvi? 

 
amoxsna 
 

P     T     IOIO     x     U     IAIA 

gametebi
                               

      F1           IAIO 
II jg. 

 

 

 

 

IAIO
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amocana 

I jgufis sisxlis mqone qali gaTxovda IV jgufis 

sisxlis mqone mamakacze. gadaecema Tu ara maT Svilebs 

romelime mSoblis sisxlis jgufi? 

 
amoxsna 
 

P     T     IOIO     x     U     IAIB 

                        
               IAIO,   IBIO

   —  ara 

amocana 

II jgufis homozigoturi genotipis mqone qali da-

qorwinda I jgufis mqone mamakacze. romeli jgufis sis-

xli eqnebaT Svilebs. 

 
amoxsna 
 

P     T     IAIA     x     U     IOIO 

gametebi
                               

      F1           IAIO  
II jg. 

amocana 

II jgufis sisxlis mqone qali heterozigoti geno-

tipiT daqorwinda I jgufis sisxlis mqone mamakacze. ro-

meli jgufis sisxli eqnebaT maT Svilebs. 

 

P     T     IAIO     x     U     IOIO 

            
                IOIO,    IAIO

    

e.i. 50%-s eqnebaT I jgufis sisxli, 50% – II jg.

IOIAIO

IOIA

IBIAIO
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amocana 

III jgufis sisxlis mqone homozigoturi qali (IBIB
) 

daqorwinda I jgufis sisxlis mqone mamakacze. ra jgufis 

sisxli eqnebaT maT Svilebs? 

 

amocana 

dedas aqvs I jgufis sisxli, mamas III. SeiZleba Tu 

ara Svilebma imemkvidron dedis sisxlis jgufi? 

 
amoxsna 
 

SesaZlebelia im SemTxvevaSi, Tu mamas eqneba III jg. 

sisxli genotipiT IBIO. 
 

amocana 

romeli jgufis sisxli SeiZleba hqondeT Svilebs, 

Tu dedas aqvs II jgufis sisxli, mamas ki I jgufis sis-

xli. 

 

P     T     IAIA     x     U     IOIO 

gametebi
                               

       F1           IAIO 

xolo Tu deda heterozigotia 

T     IAIO     x     U     IOIO 

                     
      F1         IAIO         IOIO

    

    II jg.    I jg. 

    50%             50% 

   

IOIOIA

IOIA
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amocana 

biWs I jgufis sisxli aqvs, mis das IV. ra SeiZleba 

vTqvaT mSoblebis sisxlis jgufebze? 

 

amocana 

mSoblebs aqvT II da III jgufis sisxli. romeli 

jgufis sisxli SesaZlebelia gaaCndes maT Svilebs? 

 

amocana 

Zmebs gaaCniaT IV jgufis sisxli. romeli jgufis 

sisxli gaaCniaT maT mSoblebs? 

 

amocana 

mamas aqvs I jgufis sisxli, dedas III jgufis sis-

xli. maT qaliSvils I jgufis sisxli. es gogona gaTxov-

da, misi meuRle heterozigotulia II jgufis sisxliT. 

maT SeeZinaT ori gogona. pirvels hqonda IV jgufis sis-

xli, meores ki – I jgufis sisxli. daadgineT ojaxis 

wevrTa genotipebi. ar SeiZleba maT IV jg. mqone Svili, 

rom eyoloT. 

 

 

rezus faqtori 
 

adamianis eriTrocitebSi rezus faqtoris (Rh+) gan-
pirobebulia dominanturi D geniT, xolo am antigenis ar 

arsebobas (Rh–) ganapirobebs  misi recesiuli aleli d. I 
jgufis sisxlis geni I0

 recesiulia II jguf IA da III 

jguf IB genebis mimarT. IA
 da IB

 genebi kodominanturebia. 

maTi SexamebiT (IAIB
) ganisazRvreba sisxlis IV jgufi.  
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amocanebi 
 

amocana 

qmris genotipia ddIAIO, colis DdIBIB, rogoria re-
zus dadebiTi IV jgufis sisxlis mqone bavSvebis dabade-

bis albaToba? 

 

P    T    DdIBIB    x    U    ddIAIO 

            

IV jg.rez. dad. 

DdIAIB, 
IV jg.rez.uary. 

ddIAIB, 
III jg.rez.dad. 

DdIBIO, 
III jg.rez. uary. 

ddIBIO 
 

amocana 

II jgufis rezus dadebiTi qali, romlis mamas hqon-

da rezus uaryofiTi I jgufis sisxli daqorwinda I 

jgufis rezus uaryofiT mamakacze, rogoria imis albaTo-

ba, rom bavSvi daibados mamis orive niSniT? 

 
amoxsna 
 

       T    DdIAIO    x    U    ddIOIO 

           

   DdIAIO,   ddIAIO,   DdIOIO,   ddIOIO
   I jg.rez. uary. 

 
 

  

dIOdIOdIOdIADIA 

dIOdIAdIB DIB 
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arasruli dominireba 
 

sruli dominirebis dros erTi geni srulad Trgu-

navs meore genis gamovlinebas. a.m. yviTelTesliani bardis 

mwvaneTeslian bardasTan Sejvarebis dros, pirvel TaobaSi 

yvela bardas aqvs yviTeli feris Tesli, magram arasruli 

anu Sualeduri damemkvidreobis dros srulad ver Trgu-

navs dominanti geni recesiuli genis moqmedebas da pir-

veli Taobis STamomavlobaSi SeimCneva mSobelTa niSnebs 

Soris Sualeduri niSnis gamovlena da daTiSva F2 TaobaSi 

aris 1:2:1. am SemTxvevaSi fenotipuri da genotipuri Se-

fardeba erTmaneTs Tanxvdeba (1:2:1). magaliTad, wiTelyva-

viliani gulisaba Seujvares TeTryvavilians. 

 

    w.         T. 

P    T  AA     x    U    aa 
gametebi

     
F1     Aa  —  vardisferi 

pirveli Taobis individebi Seujvares erTmaneTs 

  Aa      x     U    Aa 

                  
       w   v  v    T 

F2           AA      Aa  Aa       aa    

 
1 wiT. : 2 vard. : 1 TeTri  fenotipuri daTiSva 

1AA : 2Aa : 1aa    genotipuri daTiSva 
 

 

  

aAa A 

aA
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amocanebi 
 

amocana 

SeiZleba Tu ara wminda saxiT miRebul iqnas var-

disferi gulisaba? 

 

amocana 

andaluziis jiSis qaTmebis pigmentacia determinire-

bulia B geniT, romelic bumbulis Sav fers ganapirobebs 

da B1 geniT, romelic bumbulis TeTr fers ganapirobebs 

maTi SejvarebiT. I Taobis individebs aRmoaCndaT cisferi 

bumbuli. 

 

p    T  BB     x    U    B1B1 

gametebi
     

F1     BB1  —  cisferia 

 

a) moxdeba Tu ara daTiSva pirvel TaobaSi, Tu Se-

vajvarebT or Savbumbulian individs? 

b) moxdeba Tu ara daTiSva pirvel TaobaSi, Tu Se-

vajvarebT or TeTr individs? 

g) moxdeba Tu ara daTiSva F1-Si, Tu SevajvarebT 

or cisfer individs? 

 

amocana 

iSviaTi (a) geni adamianSi iwvevs STamomavlobiT 

anoftalmias (Tvalis kaklis uqonlobas). aleluri A ge-
ni ganapirobebs Tvalis normalur ganviTarebas, xolo he-

terozigotebSi Tvalis kakali zomaSi pataravdeba. 

B1B
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a) mSoblebi heterozigotebi arian A genis mimarT. 
daadgineT F1 TaobaSi genotipuri da fenotipuri 

daTiSva. 

 

T  Aa      x     U    Aa 

                  
1AA,  2Aa,  1aa 

1 normaluri Tva-

liani 
: 

2 patara zomis 

Tvaliani 
: 

1 Tvalis kaklis 

armqone 

  

b) A genis mimarT heterozigoti mamakaci daqorwinda 
normaluri Tvalis kaklis mqone qalze. rogori 

fenotipuri daTiSvaa mosalodneli pirvel Tao-

baSi. 

 
 
 

kodominireba 
 

kodominirebis SemTxvevaSi erTi aleluri wyvili 

gansxvavebuli mniSvnelobisaa. arcerTi maTgani ar Trgu-

navs meore genis moqmedebas im SemTxvevaSi, Tu isini er-

Tad arian genotipSi, orive geni avlens TavianT moqmede-

bas. kodominirebis tipiuri magaliTia AB sistemis mixed-
viT adamianis sisxlis jgufebis memkvidruloba. genotipSi 

IA da IB genebis erTdrouli arseboba ganapirobebs eri-

TrocitSi A da B antigenebis arsebobas (IV jgufi). 
 

 

  

aAa A 
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monohibriduli amocanebi  

adamianis genetikaSi 

 

amocana 

fenilketonuria (fenilalaninis cvlis darRveva, 

romelic iwvevs azrovnebis unaris daqveiTebas) memkvi-

dreobiT gadaecema rogorc autosomur-recesiuli niSan-

Tviseba. rogori Svilebi SeeZinebaT am niSan-TvisebebiT 

heterozigotul mSoblebs da rogoria daavadebuli bavS-

vebis dabadebis albaToba. 

 

amocana 

albinizmi-autosomur-recesiuli memkvidreobiTi pa-

Tologiaa. qali albinosi daqorwinda janmrTel mamakacze. 

maT SeeZinaT albinosi Svili. ra albaTobiTaa SesaZlebe-

li, rom meore Svilic albinosi iqneba. 

 

amocana 

ojaxuri mioplegia (periodulad ganmeorebiTi kidu-

rebis dambla) ganpirobebulia dominanturi M geniT. 

ojaxuri mioplegiis genis mimarT heterozigoturi mama-

kaci daqorwinda janmrTel qalze. rogori albaTobaa, 

rom maT Svils mioplegia eqnebaT. 

amocana 

col-qmari naTesavebi arian da orive heterozigo-

turia ojaxuri mioplegiis genis mimarT. daadgineT avad-

myof bavSvTa dabadebis albaToba. 
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amoxsna 
 

P    T Mm      x    U    Mm  

gametebi
          

F1                 MM    Mm  Mm            mm    75% avadmyofi 

 

amocana 

konovalova-vilsonis (spilenZis cvlis darRveva) 

avadmyofoba memkvidreobiT gadaecema rogorc autosomur-

recesiuli niSani. rogoria janmrTeli bavSvebis dabadebis 

albaToba, rodesac mSoblebi heterozigoturebia? 

 

amocana 

TaflisferTvaleba qali daqorwinda cisferTvala 

kacze. rogori STamomavloba eyolebaT, Tu cnobilia, rom 

qalis mama iyo cisferTvaleba? 

 

amocana 

SeiZleba Tu ara SavTvala mSoblebs SeeZinoT cis-

ferTvala Svili? 

 

amocana 

adamianSi recesiuli (s) geni ganapirobebs Tandayo-
lil yru-menjobas. memkvidrulad yru-munji qali gaT-

xovda normaluri smenis mqone mamakacze. maT eyolaT yru-

munji Svili. SeiZleba Tu ara mSoblebis genotipis dad-

gena. 

 

 

 

mMmM 
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amocana 

sindaqtilia anu TiTebis Sezrda ganpirobebulia do-

minanti geniT. aRniSnuli defeqtis mqone qali gaTxovda 

orjer. orive mamakacs TiTebi hqonda normaluri. pirveli 

qorwinebidan SeeZinaT ori Svili. erTs hqonda Sezrdili 

TiTebi. meore qorwinebidan SeeZinaT sami Svili, romel-

Tagan ors hqonda Sezrdili TiTebi. rogori genotipi 

aqvs qalsa da mis meuRleebs? 

 

amocana 

mcire ZiriTadi kbilebis ararseboba memkvidreobs, 

rogorc autosomuri dominanturi niSani. rogoria nor-

maluri bavSvebis dabadebis albaToba. sadac orive mSobe-

li heterozigotia am niSnis mixedviT. 

 

amocana 

 “qaTmis” sibrmave rig SemTxvevaSi memkvidrulobiTaa 

ganpirobebuli dominanturi autosomuri geniT N. qali, 

romelic daavadebulia qaTmis sibrmaviT daqorwinda 

janmrTel mamakacze. SeeZinaT eqvsi Svili yvela daavade-

buli qalis dac aseve daavadebuli iyo “qaTmis” sibrma-

viT. misi da daqorwinda janmrTel mamakacze. SeeZina sami 

janmrTeli da erTi avadmyofi bavSvi. rogoria genotipi 

debis da maTi mSoblebis, Tu isini orive “qaTmis” sibrma-

viT iyvnen daavadebulebi. 

 

amocana 

adamiamSi memarjvnioba dominanturi niSania, cacioba 

recesiuli. memarjvnie kaci, romlis deda iyo cacia da-

qorwinda memarjvnie qalze, romelsac hyavda sami Zma, ro-

melTagan ori iyo cacia. gamoarkvieT maTi SesaZlo geno-

tipi da albaToba imisa, rom maT eyolebaT cacia Svilebi. 
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amocana 

aniridia (feradi garsis uqonloba, rqovanisa da 

brolis SemrRveva da mxedvelobis simkveTris daqveiTeba) 

memkvidreobs rogorc autosomur-dominanturi niSani. ga-

moarkvieT ojaxSi janmrTel bavSvTa dabadebis albaToba, 

sadac erT mSobels aqvs aniridia, meore ki janmTelia am 

genis mimarT. 
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II Tavi 

 

dihibriduli Sejvareba 

 

dihibriduli Sejvareba ewodeba iseT Sejvarebas, 

rodesac Sesajvarebeli individebi erTmaneTisagan gan-

sxvavdebian ori wyvili alternatiuli niSniT. mag.: yvi-

Teli gluvTesliani barda da mwvane danaoWebul Tesliani 

barda. 

 

 

amocanebi 
 

amocana 

 

yviTelTesliani gluvi Seujvares mwvane danaoWe-

bulTeslians, rogori STamomavlobaa mosalodneli pir-

vel da meore TaobaSi da rogori iqneba maTi fenotipuri 

da genotipuri Sefardeba? 

 
amoxsna 
 

P    T AABB     x     aabb 

gametebi
     

F1     AaBb yviTeli gluvTesliani 

F1 TaobaSi miRebulia yvela yviTeli gluvTesliani, 

e.i. dominanti niSani yofila Teslis yviTeli feri da 

gluvi forma. meore Taobis analizisaTvis gamoviyenoT 

penetis mier SemoTavazebuli cxrili.  

 

abAB
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                        AaBb                   x                   AaBb 

        
  

T  
U 

AB Ab aB ab 

AB AABB AABb AaBB AaBb 

Ab AABb AAbb AaBb Aabb 

aB AaBB AaBb aaBB aaBb 

ab AaBb Aabb aaBb aabb 
 

meore TaobaSi moxda daTiSva mSobelTa niSnebis mix-

edviT, sadac 9/16-s aRmoaCnda orive dominanti niSani 

yviTeli gluvi, 3/16 nawils 1 dominanti 1 recesivi, 3/16-

s 1 reesivi da 1 dominanti, 1/16-s ki orive recesivi ni-

Sani. 

9 yviTeli gluvi: 3 yv.dan: 3 mwv.gl: 1 mwv.dan, e.i. 

fenotipuri daTiSvaa SefardebiT: 9:3:3:1, 

xolo genotipuri daTiSva iqneba Semdegnairi: 9 na-

wils aqvs oTxnairi genotipi: 1AABB : 2AABb : 2AaBB : 
4AaBb; 3 nawils aqvs ornairi genotipi: 1AĀbb : 2Aabb : 
meore 3 nawilsac ornairi genotipi,  1-s ki 1 aaBB : 2aaBb 
da erTs + 1aabb. 

maSasadame fenotipuri daTiSvaa 9:3:3:1, xolo geno-

tipuri: 1:2:2:4:1:2:1:2:1. 

e.i. 9 nawils aqvs orive dominanturi niSani (yviTe-

li gluvi) 3 – pirveli dominanturi da meore recesi-

uli niSani (yviTeli danaoWebuli) 3 pirveli recesiuli 

niSani, meore dominanturi niSani (mwvane gluvi) orive 

geniT recesiuli niSani (mwvane danaoWebuli) Sefardeba 

9:3:3:1. rogorc vxedavT dihibriduli Sejvarebis dros 

ab aBAbABabaBAb AB 
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mTlianad rCeba ZalaSi mendelis orive kanoni I – pirve-

li Taobis erTgvarovnebis Sesaxeb da meore kanoni daTiS-

vis Sesaxeb. marTlac yviTel Tesliani mcenareebi Tavis-

save recesiuli niSnis mqone mwvane mcenaresTan Sefarde-

baa (9+3):(3+1) 124 an 3:1; igive aRiniSneba gluvi da da-

naoWebuli Teslis mqone mcenareebTan SefardebaSi. men-

delma dihibriduli Sejvarebis meore Taobis Sedegebis 

analizis safuZvelze Camoayaliba III kanoni niSanTa da-

moukidebeli damemkvidrobis Sesaxeb.  

momwifebul sasqeso ujredSi (gametaSi) genTa sru-

li haploiduri nakrebia. e.i. alelur genTa yoveli wy-

vilidan gametaSi gadadis erT-erTi maTgani an A, an a. 
maSasadame gametebis warmoqmnisas xdeba genTa Tavisufali 

kombinacia.  

mag. aaBB genotipidan warmoqmnil gametaSi iqneba aB. 
AaBb ki – warmoqmnis AB, Ab, aB, ab – gametebs. 

ramdeni tipis gametebs warmoqmnian Semdegi organiz-

mebi: 

1) Aa – monohibridi?  da  

2) AaBB – dihibridi? AB, aB. 

3) AaBBCc trihibridi ABC, ABc, aBC, aBc. 

 

amocana 

adamianSi axlomxedveloba (M) dominirebs normalur 

mxedvelobaze. Taflisferi Tvalebi (B) cisferze. 
axlomxedvel TaflisferTvaleba mSoblebis erTa-

derT Svils aqvs cisferi Tvalebi da normaluri mxedve-

loba. daadgineT ojaxis samive wevris genotipi. 

   

aA
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amocana 

pamidorSi nayofis wiTeli feris ganmsazRvreli geni 

(A) dominirebs nayofis yviTeli Seferilobis genze (a) 
nayofis mrgvali formis ganmsazRvruli geni B – domini-
rebs msxlisebri formis ganmsazRvrel genze (b). 

rogori STamomavloba miiReba Tu wiTel mrgval-

nayofian diheterozigotul (AaBb) individs SevujvarebT 
yviTel msxlisebr nayofian individs? 

 

amocana 

cisferTvala (a) memarjvnia (B) qali daqorwinda 

TaflisferTvala (A) memarjvnia (B) mamakacze, SeeZinaT 2 
Svili erTi TaflisferTvala cacia, meore cisferTvala 

memarjvnia. gaarkvieT am ojaxSi kidev cisferTvala cacia 

bavSvis dabadebis albaToba? 

 

amocana 

mamas aqvs xuWuWa Tmebi (dominanturi niSani) da ara 

aqvs Worfli. dedas aqvs swori Tmebi da saxeze Worfli. 

Worfli dominanti niSania. hyavT sami Svili xuWuWa Tme-

biTa da WorfliT. gamoarkvieT mSoblebisa da yvela Svi-

lis genotipebi. 

 

amocana 

adamianSi Tvalis Taflisferi Seferiloba domini-

rebs cisferze. Tmebis Savi feri Tmis Ria feris Seferi-

lobaze (sxvadasxva niSnis geni sxvadasxva homologiur 

qromosomaSia). cisferTvala SavTmiani mamakaci daqorwinda 

TaflisferTvaleba Ria Tmebis Seferilobis mqone qalze. 

SeeZinaT oTxi Svili, gansxvavebuli fenotipebiT. gamoark-

vieT mSoblebis genotipi. 
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amoxsna 

 

radgan oTxive Svili erTmaneTisagan gansxvavdeba fe-

notipurad, mamas unda hqondes aaBb genotipi, dedas – 
Aabb genotipi. 
 

amocana 

Sorthornis jiSis saqonlis bewvis damemkvidreba 

Sualeduri tipiT xdeba: R geni ganapirobebs wiTel fers, 

R1
 – TeTrs. RR1

 heterpzigotebs aqvT lurji bewvi. 

amasTan urqooba P dominirebs rqianobaze (p). 
a) rogori daTiSvaa mosalodneli F1 TaobaSi, Tu 

erTmaneTTan SevajvarebT R R1Pp genotipebis mqone 
individebs. 

b) urqoobis genis mimarT heterozigoturi lurji 

Zroxa Sejvarebulia. rqian wiTel xarTan. rogo-

ri fenotipebi eqnebaT maT STamomavlobas? 

g) rqiani TeTri Zroxa Sejvarebulia urqo wiTel 

xarTan, rogori fenotipi da genotipi eqnebaT 

maT STamomavlobas? 

 

amocana 

buz drozofilaSi uTvaloba (eyeless) gadaecema memk-
vidreobiT rogorc recesiuli niSani. frTebis normaluri 

agebuleba dominanturia Canasaxovani (vestigial) frTebis 

mimarT. uTvalo normaluri frTebis mimarT heterozigo-

turi drozofila Seujvares heterozigotur normalur-

Tvalian da Canasaxovan frTian drozofilas. gansazRvreT 

maTi STamomavlebis fenotipi da genotipi. 
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amoxsna 
 

T     uTvalo  norm. frT. x  U   norm. Tval.   Canasaxovan frT.   

             

norm. norm.   uTvalo norm.     norm. Canas.     uTvalo Canas. 

Tv.   frT.           frT.      Tv.  frT.             frT.                  

    ;              ;             ;                     

 

amocana 

Seujvares orive geniT heterozigoturi buzebi. gan-

sazRvreT STamomavlebis fenotipuri daTiSva. 

 

T        x    U     

 

amocana 

Seubumblavfexiani vardisfer bibiloiani homozigoti 

qaTami Seujvares orive niSnis mixedviT recesiul mamals. 

vardisfer bibilos gansazRvravs dominant geni R, Seubum-
blavs f, Sebumbuls F, foTliseburs r. ra nawili imem-

kvidrebs dedis orive niSans? 

 
  

e vgE vge vg e vg+
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amoxsna 
 

T RRff    x    U   rrff 

     

F1     Rrff  

pirveli Taobis yvela individi imemkvidrebs dedis 

niSnebs. 

 

amocana 

xorbalSi ufxooba A dominirebs fxianobaze (a), 
xolo TavTavis wiTeli Seferva B – TeTrze b. 

ufxo wiTelTavTaviani jiSis mcenaris fxian TeTr-

TavTavianTan Sejvarebisas miiRes 1/4 ufxo wiTelTavTa-

viani, 1/4 ufxo TeTrTavTaviani, 1/4 fxiani wiTelTavTa-

viani, 1/4 fxiani TeTrTavTaviani. gansazRvreT mSoblebis 

genotipi. 

 

amocana 

rogori Svilebi SeeZinebaT mSoblebs, Tu orive 

arian TaflisferTvaleba memarjvniebi da heterozigotebi 

orive niSnis mimarT? 

 

amocana 

cisferTvala memarjvnia qali daqorwinda Taflis-

ferTvaleba caciaze. rogor STamomavlobas unda movelo-

deT am qorwinebidan? 

 

   

rfRf 
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amocana 

WvavSi normaluri simaRle dominirebs gigantiz-mze, 

adre mwifadoba gvian mwifadobaze. niSnebi erTmaneTisagan 

damoukideblad memkvidreobs. adremwifadi normaluri si-

maRlis Wvavi Seujvares gvian mwifad giganturs. orive 

mSobeli homozigotia. romel TaobaSi da rogori alba-

TobiT gamovlindeba adremwifadi da gigantic homozigo-

turi genotipiT. 

 

amocana 

ZaRlebSi Savi Seferiloba dominirebs yavisferze, 

mokle bewvi ki grZelze. orive wyvili niSnis geni sxva-

dasxva homologiur qromosomaSia lokalizebuli. monadi-

rem iyida Savi moklebewviani ZaRli. rogori partniori 

unda SeirCes Sesajvareblad, raTa gamoirkvas am ZaRlis 

genotipSi aris Tu ara is genebi, romlebic ganapirobebs 

bewvis sigrZes da yavisfer Seferilobas. 

 

amocana 

pamidori, romelsac aqvs wiTeli orbudiani nayofi 

Seujvares wiTel mravalbudiani nayofis mqone mcenares. 

miiRes 9 wiTeli mravalbudiani, 2 yviTeli orbudiani. 

rogori genotipi aqvT sawyis mcenareebs. rogor mcena-

reebs unda movelodeT aseTi Sejvarebidan Semdeg TaobaSi. 

 
amoxsna 

      Aabb            x            AaBb 

          

AABb;   AAbb;   AaBb;  Aabb;  AaBb;  Aabb;  aaBb;  aabb 
 

 

a ba BA bA Ba b A b 
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amocana 

qmari cisferTvalebaa da cacia. misi mSoblebi da 

meuRle – TaflisferTvaleba da memarjvnia. meuRlis deda 

cisferTvaleba da cacia. genebi, romlebic ganapirobeben 

am niSan-Tvisebebis ganviTarebas lokalizebulia sxvadasx-

va homologiur qromosomaSi. rogoria bavSvis dabadebis 

albaToba mamis niSan-TvisebebiT? 

 
amoxsna 

U        x    T     

         

            ;  ;      ;    

25%-s eqneba mamis msgavsi genotipi. 

 

      Aabb            x            AaBb 

          

               AABb     AABb     AaBb     Aabb 
               AaBb;    Aabb;     aaBb;     aabb 
 
 

amocana 

Zowisferyvavilebiani lema, romelsac aqvs gluvked-

lebiani nayofi Seujvares TeTryvavila eklian nayofian 

mcenares. miiRes 320 mcenare Zowisferi yvavilebiTa da 

ekliani nayofiT, 312 Zowisferyvaviliani da gluvnayofia-

ni. gamoarkvieT sawyisi mSoblebis genotipi. 

 
 

a ba BA bA Ba b A b 

abaBAbABa b 
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amocana 

TeTri diskoseburi nayofis mqone gogra Seujvares 

yviTel sferosebr nayofian gogras. miiRes 22 TeTri 

sferosebr nayofiani, 28 yviTeli diskosebri, 25 TeTri 

diskosebri, 24 yviTeli sferosebri; diskoseburi domi-

nantobs sferosebur formaze da TeTri Seferiloba nayo-

fis yviTel Seferilobaze. rogori Sejvareba unda Cava-

taroT, rom miviRoT Tanabari raodenobiT TeTri disko-

seburi da yviTeli sferosebri? 

 

amocana 

adamianSi kanis feri ZiriTadad ganpirobebulia ori 

wyvili araaleluri genebiT B da C. adamianebs, romleb-

sac aqvT BBCC genotipi aqvT kanis Savi feri, xolo ge-

notipiT bbcc – kanis TeTri feri. am dominant genebis 
sxvadasxva SeTanawyobis SemTxvevaSi warmoiqmneba kanis 

sxvadasxvanairi pigmentacia. nebismieri sami dominanti 

aleli determinirebs muq kans, nebismieri ori – Savgre-

mans da erTi – Rias. Savgremani mamakaci daqorwinda 

TeTrkanian qalze. SeeZinaT 1/4 Savgremani, 1/4 TeTri, 1/2 

Riakaniani. gamoarkvieT mSoblebisa da Svilebis genotipi. 

 

amocana 

surnelovani barda, romelsac aqvs mwvane danaoWe-

buli Tesli da didi simaRle Seujvares qondara mwvane 

mrgvalTeslian individs. STamomavlobaSi miiRes daTiSva: 

3/4 maRali, mwvane mrgvalTesliani da 1/4 maRali yviTeli 

mrgvali TesliT. gansazRvreT mSoblebis da pirveli Tao-

bis genotipi. 
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amoxsna 
 
          mw.dan.maR     mw.mrg.qond. 

P   T  AabbCC  x  U   AaBBcc 

             

F1 AABbCc; 
mw.mr.maR. 

AaBbCc; 
mw.mr.maR. 

AaBbCc; 
mw.mr.maR. 

aaBbCc 
yv.mr.maR. 

 3/4 mw.mr.maR. 

 
1/4 yv.mr.maR. 

 
 
 

amocana 

AAbbDD' hibridi Seujvares aaBbDD'. AD genebi do-
minireben TavianT alelebze. D da D' genebis damemkvidreba 
Sualeduri tipiT xdeba. ramden da ra tipis gametebs 

warmoqmnian es hibridebi. 

 
amoxsna 
 

T    AAbbDD'    x    U    aaBbDD' 

                 

 

amocana 

bardis Teslis yviTeli feri (A) dominirebs mwva-

neze (a). Teslis gluvi forma (B) – danaoWebulze (b). 
martivi formis Wotaki (C) Wimebian Wotakze (c). 

AaBbcc mcenare Seajvares aabbCC mcenares. gan-

sazRvreT fenotipuri daTiSva pirvel TaobaSi. 

 

 

   

abD' abDaBD'aBDAbD'AbD 

aBcABcabC AbC 
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amocana 

heterozigoti AaBbCcDd Seajvares homozigotur 

recesivTan aabbccdd. rogori STamomavloba miiReba pir-

vel TaobaSi da ramdeni saxis gametas mogvcems heterozi-

goti individi? 

 
amoxsna 
 

P    T    AaBbCcDd    x    U    aabbccdd 

gametebi  

       

  

  

  abcdaBcdAbcdABcd 

abcDaBcDAbcDABcD 

abcDaBCdAbcDABCd 

abcd abCDaBCDAbCDABCD 
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III Tavi 

 

sqesTan SeWiduli niSnebis  

memkvidruloba 

 

cxovelTa da mcenareTa yoveli saxeobisaTvis damax-

asiaTebelia zustad garkveuli qromosomaTa raodenoba 

(qromosomebis mudmivobis kanoni). mag.: bardis somaturi 

ujredebis birTvSi 14 qromosomaa, drozofilas ujredSi 

– 8 qromosomaa, adamianis somatur ujredSi – 46 qromo-

somaa. ujredis birTvSi arsebuli qromosomebi erTmaneTi-

sagan gansxvavdebian zomiT, agebulebiTa da genTa nakrebiT 

(qromosomaTa individualobis kanoni). sasqeso momwife-

bul ujredSi (gametaSi) qromosomaTa sruli kompleqti-

dan TiTo qromosomaa. aseT kompleqts haploiduri ewo-

deba. 

ganayofierebis dros kvercxujredisa da spermato-

zoidis haploiduri kompleqti zigotaSi erTiandeba da 

warmoiqmneba qromosomaTa da genTa diploidur kompleq-

ti. drozofilas haploiduri kompleqti Seicavs 4 indi-

vidualurad gansxvavebul qromosomas, diploiduri ki 4 

wyvils, adamianis haploiduri nakrebi – 23 qromosomas, 

diploiduri – 23 wyvils (46 qromosomas). 

qromosomebs aqvT TviTwarmoqmnis unari. yoveli 

ujreduli gayofis (mitozis) win isini ormagdebian. am 

dros isini Sedgeba 2 erTmaneTis gverdiT mdebare da 

centromerebiT SeerTebuli qromatidebisagan. mitozis 

dros yoveli qromosomis erTi qromatida erT Svileul 

ujredSi miemarTeba, meore ki – meoreSi, ris Sedegadac 

orive Svileuli ujredi Rebulobs qromosomebis srul 



37 
 

diploidur nakrebSi moTavsebul genebs. zigota, rogorc 

viciT, qromosomebis diploidur kompleqts Seicavs. am 

zigotidan mitozuri gayofis gziT warmoqmnili yvela 

ujredi Seicavs qromosomebisa da genebis diploidur na-

krebs. gametebis Camoyalibebisas mimdinareobs ujreduli 

gayofa – meiozi, homologiuri qromosomebi sxvadasxva 

ujredebSi miemarTebian, ris gamoc momwifebuli gametebi 

(kvercxujredebi da spermatozoidebi) Seicaven qromoso-

mebis haploidur nakrebs. 

rac Seexeba sasqeso qromosomebs mdedrSi da mamrSi 

erTnairi ar aris danarCenebs ki, romlebic mdedrSic da 

mamrSic erTnairia ewodeba autosomebi. sasqeso qromoso-

mebTan aris dakavSirebuli sqesis determinacia, romelic 

sxvadasxva organizmSi sxvadasxvairad mimdinareobs. 

ZuZumwovrebs da adamianis mdedr individebs aqvT 

erTi wyvili sruliad homologiuri sasqeso qromosomebi, 

romlebsac x qromosomebi ewodebaT. mamri individebi Sei-
caven erT x qromosomas da arahomologiur y qromosomas. 
aseTi tipis organizmebSi gametebis warmoqmnis dros mde-

drebi warmoqmnian erTi tipis x qromosomian kvercxuj-
redebs, mamrebi ki ori tipis spermatozoidebs x-iani da 
y-iani qromosomebiT, masasadame drozofilas, ZuZumwovre-

bisa da adamianebis mdedrobiTi sqesi homogameturia, ma-

mrobiTi sqesi ki heterogameturia. 
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amocanebi 
 

amocana 

drozofilaSi Tvalis wiTeli feri ganpirobebulia 

W+
 geniT, xolo TeTri feri – recesiuli w. Tvalis 

feris ganmsazRvreli geni x-qromosomaSia lokalizebuli. 

wiTelTvala homozigoti mdedri Sejvarebulia TeTrTva-

la mamrTan. ra feris Tvalebi eqnebaT pirveli da meore 

Taobis mdedrebsa da mamrebs?  

 
amoxsna 

P  T     x   U     

                     

F1     T               U  

 1 T wiT.: 1 U wiT.:  

 T       x    U  

      

F2   T ;  T ; U ;  U  

2 T wiT.: 1 U wiT.: 1 U T. 

 

am SemTxvevaSi dairRva mendelis II kanoni. monohi-

briduli Sejvarebis F2 – daTiSvis kanoni (II kanoni) sa-

dac daTiSva xdeba 3:1 – SefardebiT. radgan am SemTxveva-

Si Sesaswavli niSnis geni x qromosomaSia lokalizebuli. 

 

amocana 

mdedr drozofilas aqvs normaluri sxeuli da he-

terozigotulia – mokle sxeulis mimarT, Sejvarebulia 

hemizigotur mokle sxeulis mqone mamrTan. davadginoT F1 

TaobaSi miRebuli mdedrebisa da mamrebis fenotipi. geni 

lokalizebulia X-qromosomaSi (normaluri sxeulis gan-

sazRvruli genia S didi). 
  

>w+ww+>w w+
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amoxsna 
 
          norm. sx.    mokl. sx. 

P    T        x    U     

gametebi
          

F1              T  norm.sx.,   U   norm. sx.,  T  mok.,   U   mok.  

 
amocana 

plimutrokis jiSis qaTmebSi bumbulis ruxi Sefe-

rilobis P geni lokalizebulia Z qromosomaSi, misi re-
cesiuli aleli p iwvevs Sav Seferilobas. 

homozigoti ruxi mamali Sejvarebulia Sav dedal-

Tan. davadginoT F1 Taobis fenotipi mamrebisa da mdedre-

bisaTvis cal-calke. 

 

amoxsna 

qaTmebSi mdedris sasqeso qromosomebia ZW, mamrebSi 

ZZ (mamri homogametia). 
P    T    ZpW    x    U    ZPZP 

gametebi
          

           ruxi     ruxi 

F      ZpZPU      ZPwT 
mdedrica da mamric aris ruxebi. 

 

amocana 

ruxi dedali Sejvarebulia Sav mamalTan. davadginoT 

F1 Taobis fenotipi mdedrebisa da mamrebisaTvis cal-

calke. 

   

ZPwZp 

>ssS 
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amocana 

hemofiliis recesivi geni (h) (sisxlis Seudedeblo-

ba) lokalizebulia x qromosomaSi. gogona, romlis mama 

hemofiliiTaa daavadebuli da deda janmrTelia daqorwin-

da janmrTel vaJze. rogori STamomavlobaa mosalodneli 

am gogonas Svilebsa da SviliSvilebSi, Tu yvela maTgani 

janmrTel individebze daqorwindebian? 

 
amoxsna 
 

P    T        x    U     

gametebi
                

F1  T ,   T  , U ,  U  

janmrTel gogonas da janmrTel vaJs erTi qali-

Svili eyolebaT janmrTeli, 1 hemofiliis genis matare-

beli, erTi vaJi janmrTeli da erTi vaJi hemofiliiT daa-

vadebuli, mas yvela qaliSvili eyoleba hemofiliis genis 

matarebeli, vaJiSvilebi ki janmrTelebi. hemofiliis ge-

nis matarebel qaliSvils yvela gogona janmrTelebi 

eyoleba, vaJiSvilebi ki daavadebuli. 

 

 

amocana 

mama da vaJiSvili daltonikebi arian. deda norma-

lurad arCevs fers. swori iqneba vTqvaT, rom vaJiSvilma 

es anomalia mamisagan imemkvidra? 

 
  

>HhH 
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amoxsna 

ar iqneba swori, radgan daltonizmis geni X qromo-

somaSia lokalizebuli da vaJi mamisagan iRebs mxolod y 
qromosomas, cxadia vaJiSvils dedisagan miuRia es anoma-

lia. 

 

amocana 

rogori tipis gametebs warmoqmnis qali, romlis ma-

ma daltoniki iyo? 

 

amocana 

daltoniki mamakacis qaliSvili daqorwinda dalto-

nik mamakacis vaJze. sacolec da saqmroc normalurad ar-

Cevdnen ferebs, e.i. fenotipurad janmrTelebi iyvnen. ro-

gori mxedveloba eqnebaT maT Svilebs? 

 

amocana 

ojaxSi sadac mama hemofilikia, xolo deda fenoti-

purad janmrTelia, SeiZleba Tu ara vaJiSvili daavade-

buli iyos hemofiliiT? 

 
amoxsna 
 

SesaZlebelia im SemTxvevaSi, Tu deda am hemofiliis 

genis matarebelia. 

 

amocana 

saofle jirkvlebis ar arsebobis recesiuli geni 

lokalizebulia X qromosomaSi. janmrTeli vaJi daqor-

winda qalze, romlis mamas ara aqvs saofle jirkvlebi. 

rogoria albaToba imisa, rom maT SeeZinoT am daavadebis 

matarebeli qali da vaJi? 
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amocana 

rogori tipis gametebs warmoqmnis normaluri mxed-

velobis qali, romlis mama daavadebuli iyo daltoniz-

miT? 

 

amocana 

normaluri mxedvelobis mqone mSoblebs eyolaT 

daltoniki Svili. daadgineT mSoblebis genotipebi. 

 
amoxsna 
 

dedis genotipia T 
  
, xolo mamis U  

 

amocana 

rogori Svilebi SeiZleba SeeZinoT hemofiliiT daa-

vadebul mamakacs da daltonizmiT daavadebul qals? 

 
amoxsna 
 

P    T         x    U     

gametebi
              

F1    T ,   U  

qaliSvili fenotipurad janmrTelia, magram matare-

belia rogorc hemofiliis ise daltonizmis genisa. vaJiS-

vili daltonikia. 

 

amocana 

normaluri mxedvelobis mqone mSoblebs SeeZinaT 

daotonizmiT daavadebuli Svili. daadgineT mSoblebis 

genotipi. 

 

>hDHd 
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P    T        x    U     

             

    T  ,  U  , T , U    T      1 Tjan.; 1 Tmat.; 1 Ujan.; 1 Udalt. 

amocana 

sisxlis Seudedeblobis – hemofiliis mimarT 

janmrTel mSoblebs SeeZinaT hemofiliiT daavadebuli va-

JiSvili, romelma mSobelma gadasca Svils hemofiliis 

geni?  

 

amocana 

hipertriqozi anu yuris niJaris kideze Tmovani sa-

farveli memkvidreobiT gadaecema, rogorc holandriuli 

niSani (gadaecema y qromosomiT), xolo mravalTiTianoba 

(eqvsTiTianoba) aris dominanturi autosomuri niSani. 

ojaxSi, sadac mamas aqvs hipertriqozi, xolo dedas 

polidaqtilia, daibada orive niSnis mixedviT normaluri 

gogona. rogoria albaToba imisa, rom ojaxSi Semdegi 

bavSvic iqneba aseve ori niSnis mixedviT normaluri? 

 
 

amocana 

adamianSi hemofiliis recesiuli geni (h) da ferebi-
sadmi sibrmavis geni (d) lokalizebulia X qromosomaSi. 

zogierTi sagvartomo nusxis mixedviT maT Soris manZili 

9,8 morganidia. unda davadginoT ra tipis da ra raode-

nobis gametebs warmoqmnian pirebi, romelTac aqvT Semdegi 

genotipebi: 

 

  

>Dd D
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amoxsna 
 

P      T                        x            U         

                
   krosoveri      arakrosoverebi 

   gametebi       anu mSobliuri gametebi 

 

amocana 

mSoblebs, romlebsac II jgufis sisxli aqvT, SeeZi-

naT vaJi sisxlis I jgufiT da hemofiliis daavadebiT. 

mSoblebs sisxlis normaluri Sededeba axasiaTebT. ga-

moarkvieT meore janmrTeli Svilis dabadebis albaToba. 

 
amoxsna 
 

P    T    XHXhIAIO    x    U   XHyIAIO
 

gametebi:   XHIA, XHIO       XHIA, XHIO  
          XhIA, XhIO        yIA, yIO 

  

>xhdxdHxDhXdhXDH 
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IV Tavi 
 
 

genTa SeWiduleba 
 

genTa SeWiduleba exeba dihibriduli Sejvarebis im 

SemTxvevebs, rodesac sxvadasxva adelomorfuli wyvilis 

genebi lokalizebulia erTsa da imave qromosomaSi. Tu A 

geni Aa wyvilidan da B geni (Bb) wyvilidan erT qromo-

somaSi arian lokalizebuli, isini erTad unda gadaecnen 

STamomavlobas da am movlenas genTa SeWiduleba ewodeba. 

genTa SeWiduleba drozofilaSi pirvelad Seiswavla To-

mas morganma. man genetikuri meTodebiT daadgina, rom 

qromosomebSi genebi xazobrivad arian ganlagebuli (mor-

ganis kanoni genTa xazobrivi ganlagebis Sesaxeb), xolo 

mendelma, rogorc viciT daadgina dihibriduli Sejvare-

bis dros niSanTa damoukidebeli kombinireba (mendelis III 

kanoni genTa damoukidebeli ganawil Sesaxeb). niSnebi da-

moukideblad kombinireben mxolod im SemTxvevaSi, rode-

sac sxvadasxva niSnis geni sxvadasxva homologiur qromo-

somaSia lokalizebuli. genTa SeWiduleba farTod gavr-

celebuli movlenaa da drozofilas aqvs genTa SeWidu-

lebis 4 jgufi da yvela am jgufis farglebSi genebis 

damemkvidreba SeWidulad xdeba. genTa SeWidulebis I 

jgufis genebi lokalizebulia X qromosomaSi, II jgufi 

msxvili autosomebis II wyvilSi, III jgufis genebi aseve 

msxvili autosomebis III wyvilSi, IV jgufis genebi ki 

mcire autosomebSi – mikroqromosomebSi. 

qromosomebis wyvilTa raodenobasa da SeWidulebis 

jgufis ricxvs Soris Sesabamisoba aRmoCenilia sxva ge-

netikuri obieqtebis Seswavlis drosac. maSasadame, genTa 

SeWidulebis jgufebis ricxvi udris qromosomaTa wyvi-
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lebis ricxvs, mag.: adamians unda hqondes 23 SeWiduli 

jgufi, drozofilas 4 SeWiduli jgufi. 

A da B genebs Soris SeWiduleba srulia im Sem-

TxvevaSi, Tu es ori geni yovelTvis erTad gadaecema. Se-

Widulebis erT jgufSi Semavali genebis sruli SeWidu-

leba iSviaTad gvxvdeba, rac dadgenilia drozofilas 

mamrSi da abreSumis Wiis mdedrebSi. 

rogorc cnobilia gametebi (spermatozoidebi da 

kvercxujredebi) warmoiqmneba ujreduli gayofis meiozis 

dros. meiozis I gayofis profazaSi yvela qromosoma ukve 

2-2 qromatidisagan Sedgeba da am periodSi ukve homolo-

giuri qromosomebi uaxlovdebian erTmaneTs da mTel 

sigrZeze TiTqos erTmaneTs Seekvrebian (qromosomebis ko-

niugacia). amgvarad, warmoqmnili qromosomebis wyvilebs 

bivalentebi ewodebaT, magram am bivalentebSi TiToeuli 

qromosoma 2-2 qromatidisagan Sedgeba da amitom maT te-

tradebs uwodeben. maSasadame drozofilaSi 4 bivalenti 

warmoiqmneba. amis Semdeg mimdinareobs genotipuri Tval-

sazrisiT mniSvnelovani procesi – SesaZlebelia wyvilma 

qromosomebma dacilebisas homologiuri ubnebi gacvalon, 

am movlenas qromosomaTa gadajvaredineba anu krosingove-

ri ewodeba. I gayofis profazis bolos yoveli bivalen-

tis qromosomebs Soris warmoiSoba ganzidvis Zalebi. 

qromosomebi scildebian erTmaneTs, polusebisaken miemar-

Tebian da xvdebian sxvadasxva ujredSi. TiToeuli qromo-

soma am dros 2-2 qromatidisagan Sedgeba. 

amis Semdeg iwyeba II meiozuri gayofa. erTmaneTs 

scildebian qromatidebi da gadadian sxvadasxva ujredeb-

Si. am ujredebSi aris ukve qromosomebis haploiduri na-

krebi da yoveli qromosoma TiTo qromatidisagan Sedgeba. 

rodesac A da B genebi erT qromosomaSia lokali-

zebuli, xolo a da b genebi mis meore homologiur qro-
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mosomaSi da am qromosomebs Soris Tu ar moxda krosin-

goveri (gadajvaredineba), maSin erT gametaSi moxvdeba 

qromosoma AB genebiT, meoreSi ki qromosoma ab genebiT. 
eseni arakrosoveruli gametebia. xolo im SemTxvevaSi Tu 

A da B genebis Semcveli ubnebis gacvla moxda – erT 

gametaSi moxvdeba qromosoma Ab genebiT, meoreSi qromo-
soma aB genebiT. aseT gametebs krosoveruli gametebi 

ewodebaT. 

 

amocanebi 
 

amocana 

ramden da rogori tipis arakrosoverul da kroso-

verul gametebs warmoqmnis diheterozigoti qali, rom-

lis dominanturi genebi A da B erT qromosomaSi imyofe-
bian, xolo maTi recesiuli alelebi meore homologiur 

qromosomaSi. 

 
amoxsna 
 

         T                              

                    
arakrosoveruli    krosoveruli 

 

amocana 

ramden da rogori tipis arakrosoveruli da kroso-

verul gametebs warmoqmnis diheterozigoti mamakaci, 

romlis dominanturi genebi lokalizebulia erT qromo-

somaSi, xolo recesiuli alelebi – meore homologiur 

qromosomaSi. 

 
  

aBAbab AB 
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amoxsna 
 

U     

  mamakacebSi ar xdeba krosingoveri 

 

amocana 

mamri da mdedri drozofilebi heterozigotebi 

arian A da P genebis mimarT. orive dominanturi geni im-
yofeba erT autosomaSi 12 morganidis manZilze. kvercx-

ujredisa da spermatozoidis ramden procents eqneba 

orive dominanti geni erT qromosomaSi? 

 
amoxsna 
 

P    T  U     

AP ap Ap  aP AP   ap             
44% 44% 12% 1:1 – 50%:50% 

arakrosoverebi krosoverebi mamr drozofilaSi kro-

singoveri ar xdeba 

 

amocana 

qalma dedisagan miiRo autosomuri dominanti geni 

Pat, romelic ganapirobebs muxlis kviristavis defeqts 

sisxlis II jgufis genTan erTad. mamisagan miiRo geni pat, 
romelic muxlis kviristavis normalur ganviTarebas iw-

vevs da I jgufis sisxlis geni. am genebs Soris manZili 

10 morganidia. qalis qmars aqvs muxlis normaluri kvi-

ristavi da I jgufis sisxli. daadgineT dabadebis alba-

Toba iseTi bavSvisa, romelsac eqneba mamis niSnebi. 

 

 
 

ab AB 
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amoxsna 

      T          x     U      

 

arakrosoverebi 
  

 

krosoverebi 
 

 

F1 ;   arakrosoverebi 45% mamis niSnebiT 

 

 ;   krosoverebi  

 
 

amocana 

TuTis abreSumxveviaSi A da D genebi moTavsebulia 

erT qromosomaSi 8 morganidis manZilze. gamoarkvieT ro-

gori saxis gametebsa da ra procentuli SefardebiT war-

moqmnis mdedri kvercxujredebs, romlis genotipia . 

 

amocana 

C da B genebs Soris krosingoveri warmoiqmneba 20% 

SemTxvevaSi, D da F genebs Soris ki 40%-is SemTxvevaSi. 

C da B genebi moTavsebulia erT qromosomaSi. D da F ge-
nebi sxva qromosomaSi rogori tipis da rogori procen-

tuli damokidebulebiT warmoeqmnebaT gametebi am indi-

vids genotipiT     : 

 

 

 

patI0

patIA

PatI0

patI0

PatIA
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amocana 

 

Caatares sami Sejvareba: drozofilas diheterozigo-

tul mdedrsa da mamrs Soris. miRebulia Semdegi Sedege-

bi. 

a) AaBb genotipis mqone mdedrebSi aRmoCenilia 

rekombinaciebis 6%. 

b) mdedrebis MnNn STamomavlobaSi aRmoCenilia re-

kombinaciis 0,5%. 

g) PpRn mdedrebis STamomavlobaSi aRmoCenilia 25% 

rekombinaciebi. 

gamoarkvieT A da B, M da N da P da R genebs Soris 
manZili. 

 
amoxsna 

a) T        x    U      

                  
arakrosoverebi   krosoverebi 

 

F1           

 

b) T        x    U     

                  
arakrosoverebi   krosoverebi 

 
pasuxebi: 
 

a) A da B genebs Soris manZili 6 morganidia, 

b) M da N-s manZili 0,5 morganidia 

g) pp da R2-s Soris manZili 25 morganidia. 

 

mnmNMnmn MN 

abaBAbab AB 
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amocana 

drozofilaSi sxeulis ruxi feris ganmsazRvreli 

genia B da grZeli frTebis ganmsazRvreli V, xolo re-

cesivi genebi b da v ganapirobeben sxeulis Sav fersa da 

mokle frTebs. es genebi lokalizebulia erT wyvil au-

tosomaSi da am genebs Soris manZili 17 morganidia. 

Seajvares ori buzi, mdedr drozofilas erT qro-

mosomaSi hqondaT orive dominanti geni ruxi grZel BV 

da meore qromosomaSi orive recesivi: Savi, mokle bv ga-
moarkvieT STamomavlobaSi mSoblebisagan fenotipurad 

gansxvavebuli STamomavlebis albaToba Tu mamri drozo-

fila recesivi niSnebis matarebelia. 

 
amoxsna 
 

diheterozigoti mdedri drozofila  meiozis 

procesSi warmoqmnis 4-saxis gametas, radgan meiozis 

procesSi xdeba krosingoveri. cnobilia amasTan, rom am 

genebs Soris manZili 17 – morganidia. aqedan gasagebia, 

rom mdedr-drozofila warmoqmnis arakrosoverul anu 

dediseul gametebs Bv da bv 83%-s, krosoverul gametas 

Bv da bv 17%-s. mamri warmoqmnis mxolod erTi saxis ga-

metas, radgan mamr drozofilaSi krosingoveri ar xdeba 

da romc xdebodes homozigoti da am SemTxvevaSic mxo-

lod erTi saxis gametas warmoqmnida.  

mdedri drozofila aris ruxi grZel frTani, mamri 

Savi Canasaxovani (mokle) frTiani. 
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T        x    U      

gametebi

                       
arakrosoverebi   krosoveruli gametebi        

axali kombinaciebi (mSobliuri gameta)    

 

F1            

 83%    17%  

  arakros.   kros. 

 
 
 

  

bvbVBvbvBV 
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V Tavi 

 

araalelur genTa urTierTqmedeva 

 

araalelur genTa urTierTqmedebaSi is SemTxvevebia 

aRsaniSnavi, rodesac niSnebis ganviTareba ganpirobebulia 

ori an meti wyvili genis urTierTmoqmedebiT. arCeven 

araalelur genTa urTierTqmedebis oTx ZiriTad tips: 

komplementaroba, epistazi, polimeria, pleiotropia. 

epistazis dros erTi aleluri wyvili dominanti 

geni Trgunavs meore araaleluri wyvili dominanturi 

genis moqmedebas. am dros damTrgunvel gens ewodeba 

epistatikuri, xolo romelic iTrguneba hipostatikuri. 

mag.: qaTmebSi dominanturi C geni ganapirobebs Seferili 

bumbulis ganviTarebas, xolo misi c aleli – TeTri bum-

bulis ganviTarebas. TeTri lenhornis jiSis qaTmebSi ar-

sebobs epistatikuri geni I, romelic axSobs C pigmentis 
genis moqmedebas. amitom TeTrbumbulian qaTmebs SeuZliaT 

hqondeT sxvadasxva genotipi. mag.: albinosebSi (iicc) – 

pigmenti ar viTardeba, radgan maT ara aqvT pigmentis geni 

C, xolo TeTr leghornis (IICC) miuxedavad imisa, rom 
pigmentaciis geni C aqvT, mas epistatikurad axSobs I ge-
ni da amitom bumbuli TeTri Seferilobis aqvT. amitom 

erTi da igive fenotipis ganmapirobebeli SeiZleba iyos 

sxvadasxva genotipi. 
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amocanebi 
 

amocana 

TeTri diheterezigoti leghorni (CCIi) Seujvares 

TeTr viandots (iicc) 
 
amoxsna 
 

     P    T    CcII    x    U    ccii       

          
F1    CcIi; Ccii; ccIi; ccii     3 T. : 1 S. 

supresiis movlenis dros gens, romelic Trgunavs 

araaleluri genis moqmedebas supresori ewodeba. im 

SemTxvevaSi, rodesac damTrgunveli geni dominanturia 

vlindeba epistazis movlena, da gens romelic Trgunavs 

epistatikurs uwodeben, xolo romelic iTrguneba – hi-

postatikurs. im SemTxvevaSi, Tu damTrgunveli geni rece-

sivia, am movlenas kriptomeria ewodeba. es movlena Ses-

wavlilia TagvebSi. Savi Tagvi Seujvares TeTrs. 

 

           Savi         TeTri 

P    T   aaCC    x    U    AAcc 

gametebi
            

F1     AaCc         F1 TaobaSi miiReba nacara anu aguti 

            T     AaCc     x     AaCc 

          
F2  1AACC : 2AACc : 2AaCC : 4AaCc : 1AAcc : 2Aacc : 1aaCC : 

2aaCc : 1aacc 

acaCAcACacaC Ac AC 

AcaC 

cicic I CI CI 
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F2 TaobaSi 9 aguti : 3 Savi : 4 TeTri. ase imitom 

xdeba, rom AAcc, Aacc da aacc fenotipurad erTmaneTisagan 
ver gavarCevT da amitom fenotipurad erT jgufSi er-

Tiandeba. mendeliseuli dihibriduli Sejvarebis meore 

TaobaSi daTiSvis Sefardebis darRveva gamowveulia c ge-
nis epistatikurobis gamo. e.i. C pigmentis genia, c – 

Trgunavs, A – pigmentis zonalurad gamanawilebelia da 

amitom sadac A genia, yvela aris aguti. 

 

amocana 

ori Seuferavbolqviani rasis xaxvis individebi 

Seujvares erTmaneTs. F1 TaobaSi yvela individi Seufe-

ravbolqviani iyo. F2 TaobaSi 13 nawils aRmoaCnda Seufe-

ravi bolqvebi, 3 nawils ki Seferili. Sedegebis analizis 

safuZvelze gairkva, rom ori Sesajvarebeli rasidan erT-

erTs hqonda Seferilobis geni, magram mis genotipSi im-

yofeboda misi damTrgunveli geni, ris gamoc fenotipurad 

uferuli iyo. rom TvalsaCino gaxdes aRniSnuli, gamo-

viyenoT samboluri aRniSvnebi. C – Seferilobis genia, c 
– fers ar aviTarebs, S – supresori anu damTrgunvelia, s 
– ar aris supresori. aqedan cxadi xdeba, rom xaxvis 

erT-erT rasas genotipSi aqvs supresori S geni. 
 
      Seuf.     Seuf. 
T    CCSS    x    ccss 

               

F1    CcSs  
 

pirveli Taobis yvela individi imitom aris Seufe-

ravi, rom F1 Taobis yvela individis genotipSi Seferi-

lobis genTan erTad aqvs damTrgunveli geni. meore Taoba-

csCS 
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Si, mxolod 3 nawils aRmoaCnda Seferili bolqvebi, rom-

lebsac hqondaT Semdegi tipis genotipebi 1CCss; 2Ccss. 
radgan maT genotipSi mxolod Seferilobis geni C-a. 
 

amocana 

TeTrbalniani ZaRli Seujvares yavisferbalnians. 

pirvel TaobaSi yvela ZaRls hqonda TeTri balani. meore 

TaobaSi 12 naw. aRmoaCnda TeTri Seferilobis bewvi, 3-s 

Savi da 1-s – yavisferi. Sedegebidan cxadia, rom TeTr-

balniani ZaRli Seferilobis genTan erTad (C) atarebs 
damTrgunvel gensac S da maTi TeTri Seferiloba geno-

tipSi damTrgunveli geniTaa ganpirobebuli. 

 

     TeTri     yavisf. 

P   T CCSS  x  U ccss 
gametebi

      
F1    CcSs TeTri 

 

                   T CcSs       x        U   CcSs 

                  

1CCSS:2CCSs:2CcSS:4CcSs:1CCss:2Ccss:1ccSS:2ccSc:1ccss  

F2  12/16 TeTri : 3/16 Savi : 1/16 yavisferi 
 

epistazis movlena Seswavlilia cxenebSic, sadac iseTive 

Sefardebaa miRebuli, rogorc ZaRlebSi.  

 

   

csCSCsCScscS Cs CS 

cs CS 
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amocana 

ruxi cxeni Seujvares wiTurs. pirvel TaobaSi 

miiRes yvela ruxi feris cxeni. meore TaobaSi – 12 ruxi 

: 3 Savi : 1 wiTuri. e. i. cxenis rux fers ganapirobebs 

mis genotipSi arsebuli Savi feris ganmsazRvreli genis 

damTrgunveli S geni. 
 

 

araalelur genTa  

komplementaruli moqmedeba 

 

pirvelad araalelur genTa komplementaruli moqme-

deba aRmoaCines betsonma da penetma qaTmebze. qaTmebSi 

cnobilia 4 saxis bibilo: kaklisebri, vardisebri, cerc-

visebri, foTlisebri anu martivi. 

rodesac vardisebrbibiloiani Seujvares cercvisebr-

bibiloians, pirvel TaobaSi miiRes kaklisebri bibiloiani, 

xolo meore TaobaSi aRmoCnda 4 saxis bibiloiani sxva-

dasxva ricxobrivi SefardebiT. mag.: 9 nawils aRmoaCnda 

kaklisebri, 3 nawils vardisebri, 3 nawils – cercvise-

bri, 1 nawils – foTlisebri, e.i. daTiSvis Sefardeba iyo 

9:3:3:1. Sedegebis gaanalizebis Semdeg naTeli gaxda, rom 

ori araaleluri dominant genis moqmedeba urTierTs ema-

teba da axal niSans iviTareben (kaklisebrs). 

vardisebrbibiloiani mdedri Seujvares mamr cercvi-

sebrbibiloians. 
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    vard.           cercv. 

T    AAbb     x     U   aaBB 

gametebi
                   
F1           AaBb kaklisebri 

 

AaBb  x  AaBb         

  
F2 1AABB 1AAbb

2Aabb 
vardisebri 

  
 2AABb   

  
 2AaBB   

1aaBB 
cercvisebri 

  
 4AaBB 

kaklisebri

2aaBb 
1aabb martivi  

9 : 3 : 3 : 1 

 

 

amocanebi 
 

amocana 

surnelovani bardis ori TeTri rasis urTierTSej-

varebisas 1 TaobaSi yvela hibrids (pirveli Taobis yvela 

individs) aRmoaCnda Zowisferi yvavilebi. meore (F2) Tao-
baSi moxda daTiSva 9:7 SefardebiT, sadac 9 nawils aR-

moaCnda Zowisferi 7-s ki TeTri. 

miRebuli Sedegebis analizi gviCvenebs, rom cal-

calke arc erT dominant gens ar SeuZlia Seferilobis 

ganviTareba. dadginda, rom surnelovan bardaSi aris A 

geni, romelic ganapirobebs pigmentis winamorbedis ganvi-

Tarebas. B-geni ki gansazRvravs im fermentis sinTezs, 

ab ab 

aB aB 

Ab Ab 

AB AB 

aBAb
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romlis zemoqmedebiTac propigmentidan warmoiqmneba pig-

menti, surnelovani bardis am rasebs, romlebsac gaaCniaT 

aaBB, AAbb genotipebi TeTr yvavilebs iviTareben. rasas, 

romelsac aqvs aaBB genotipi aqvs fermenti, magram ara 
aqvs propigmenti, xolo rasas, romelsac aqvs AAbb ge-
notipi, aqvs propigmenti, magram ara aqvs fermenti, ro-

melic propigments gadaaqcevs pigmentad. axla gasagebia 

Tu pirvel Taobas, romelsac orive dominant geni aqvs 

(AB), ratom aris Zowisferi. 
genTa komplementuri moqmedeba Seswavlilia adamian-

Sic. rodesac I jgufis sisxlis mqone qali (IOIO
) daqor-

winda II jgufis sisxlis mqone mamakacze IAIA
. maT Svils 

aRmoaCndaT II jgufis sisxli da frCxilebisa da muxlis 

kviristavis defeqtis sindromi. analizis safuZvelze 

daaskvnes, rom am sindromis matarebeli unda yofiliyo 

bavSvis deda da misi genotipi iqneboda IOIOBB, xolo ma-

mis genotipi unda yofiliyo IAIAbb Svils Sesabamisad 

unda hqonoda IAIOBb genotipuri struqtura da maSin 

muxlis kviristavis defeqtis sindromi damokidebuli iq-

neboda A da B genebis moqmedebaze. maSasadame genTa kom-
plementarul anu damatebiT moqmedebas miekuTvneba iseTi 

araalelur genTa moqmedeba, romlebic erToblivi moqme-

debis dros axali niSanis ganviTarebas iwveven, xolo 

cal-calke ki maTTvis damaxasiaTebel niSans warmoqmnian. 
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araalelur genTa  

polimeruli moqmedeba 

 

polimeria iseTi movlenaa, rodesac ramdenime araa-

leluri dominanti geni erTdroulad moqmedebs erT ni-

Sanze erTi mimarTulebiT. aseT genebs polimeruli genebi 

ewodebaT, xolo movlenas polimeria. polimeria ori sa-

xisaa:  

raodenobriv niSnebze moqmedi genebi, romlebsac ku-

mulaciurad moqmedi genebi ewodebaT, radgan genotipSi 

rac ufro metia dominanti geni, miT ufro mkveTrad 

vlindeba niSani, e.i. xdeba maTi moqmedebis dajameba anu 

kumulacia. 

Tvisobriv niSnebze moqmedi polimeruli genebi. aseT 

SemTxvevaSi TiToeuli geni Zlieri moqmedebisaa da sakma-

risia genotipSi erTi dominanti genic ki iyos, rom niSa-

ni srulyofilad gamovlindes. amitom am genebs akumula-

ciuri genebi ewodebaT. 

es movlena pirvelad aRmoaCina da Seiswavla nil-

son-elem 1908 wels, xorblebSi. 

 

 

amocanebi 
 

amocana 

araalelur genebis urTierTlokalizaciis romeli 

formis dros xorcieldeba mendelis III kanoni – genTa 

damoukidebeli ganawilebis kanoni? 

 

amocana 

araaleluri genebis urTierTlokalizaciis romeli 

formis dros xorcieldeba morganis SeWidulebis kanoni? 
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nilson-elem Seajvara muqi wiTelTesliani xorbali 

TeTrTeslian xorbalTan da miiRo aseTi suraTi: (F1) 

pirveli Taobis hibridebs hqondaT saSualo Seferiloba, 

(F2) meore TaobaSi warmoiqmna 5 fenotipuri klasi Se-

fardebiT: 1:4:6:4:1 aqedan 15 nawils gardamavali wiTeli 

elferi hqonda, xolo erT nawils ki TeTri, am tipis 

genebs ewodaT polimeruli genebi, radgan isini erTmniSv-

nelovnad gansazRvraven erTsa da imave niSans erTi mimar-

TulebiT. 

fenotipis mixedviT 15 nawilidan erT nawils hqonda 

muqi wiTeli Seferiloba, 4 nawils SedarebiT baci wi-

Teli feris marcvlebi, 6 nawils ufro baci wiTeli fe-

ris marcvlebi, 4 nawils ki vardisferi Seferilobis 

marcvlebi. 

nilson-elem miRebuli Sedegebis analizis safuZ-

velze daadgina, rom raodenobriv niSnebze moqmedi domi-

nanti polimeruli genebi cal-calke susti moqmedebiT 

gamoirCevian, e.i. rac ufro metia individis genotipSi 

dominanti geni, niSani miT ufro mkveTrad vlindeba fe-

notipurad (muqi wiTeli (A1A1A2A2)), xolo rac ufro 

mcire raodenobiTaa genotipSi dominanti geni, niSani miT 

ufro sustad vlindeba (A1a2a1a1) vardisferi. 

polimeria Seswavlilia adamianSic – polimerul ni-

Sans warmoadgens simaRle, niWiereba, kanis feri, TiTebze 

naxatoba. 

dauSvaT rom simaRles ganapirobebs 3 wyvili domi-

nanti geni. individs, romelsac aqvs a1 a1 a2 a2 a3 a3 genoti-

pi, misi simaRle 150 sm-ia. erTi dominanti genis arsebo-

bisas adamiani 155 sm-is simaRlis xdeba, xolo individs, 

romelsac samive wyvili dominanti geni aqvs genotipSi 

180 sm simaRlis iqneba. Tu erT mSobels aqvs samive re-

cesivi geni a1 a1 a2 a2 a3 a3, xolo meores ki samive domi-
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nanti A1 A1 A2 A2 A3 A3, maT Svilebs eqnebaT A1 a1 A2 a2 A3 

a3, genotipi da 165 sm simaRle. 

aseTi saxis ganawileba damaxasiaTebelia adamianSi 

niWis mimarTac. normalur adamianTa Soris ZiriTadad 

gvxvdebian saSualo niWis adamianebi, sulelebi da geni-

osebi ki iSviaTia. 

polimeruli genebiT ganisazRvreba adamianis kanis 

feris memkvidrulobac, TiTebze arsebuli naxazebic, ro-

melic mkveTrad determinirebul individualur niSans 

warmoadgens. am niSnis Semswavlel mecnierebis ganxras 

ewodeba dermatoglifika. ojaxSi TiTebis naxazTa kore-

laciuri analizis Catarebis dros aRmoCnda, rom moce-

muli niSnis TaobebSi gadacema polimeruli memkvidrulo-

bis kanonzomierebebs eqvemdebareba, TiTebis naxazebis po-

limeruli memkvidreobiToba imdenad rTulia, rom yvela 

adamianis TiTebis naxatoba genetikurad unikaluria da 

sxva adamianSi ar meordeba. maSasadame, raodenobriv niS-

nebze moqmedi polimeruli genebi warmoqmnian gansakuTre-

bul genur kompleqss, romelsac poligenuri sistema 

ewodeba. 

aseT sistemaSi calkeuli genis wvlili Zalze sus-

tia, imisaTvis, rom man raime mniSvnelovani gavlena moax-

dinos fenotipze, magram maTi erToblivi moqmedeba ganu-

wyveteli cvalebadobis safuZvels qmnis. 

amrigad, raodenobriv niSnebze polimeruli genebis 

moqmedebis Sedegad adgili aqvs niSnis ganuwyvetel cva-

lebadobas da imasac, rom genotipSi dominanti genis 

raodenoba gansazRvravs niSnis sust an Zlier fenotipur 

gamovlinebas. 

amis safuZvelze cvalebadoba SeiZleba ganvixiloT, 

rogorc variabeluri genotipis kumulaciuli efeqti. 

rac Seexeba iseT wminda adamianur Tvisebebs, rogoricaa 
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individualoba, temperamenti da inteleqti, Tu arsebuli 

monacemebis mixedviT vimsjelebT, gamodis rom aRniSnuli 

Tvisebebi damokidebulia rogorc memkvidrul, ise garemo 

faqtorebze, romelSic izrdeba da yalibdeba adamiani, ma-

gram garemo verasodes ver SeZlebs fenotipi gamoiyvanos 

genotipiT determinirebuli farglebidan. 

Tvisobriv niSnebze moqmedi polimeruli genebis moq-

medeba Seiswavles mcenare mwyemsis CanTaze (Capsela burza), 
rodesac samkuTxa Wotakis mqone individi Seujvares 

ovaluri Wotakis mqone mcenares, pirvel TaobaSi yvela 

individi samkuTxa Wotakis matarebeli iyo. meore TaobaSi 

ki 15:1. e.i. 15 nawils hqonda ∆ Wotaki, xolo 1 nawils 

(  (ovaluri)). 

 
∆ samkuTx. Wotak.    ο Tval. 

T A1A1A2A2         x    U   a1a1a2a2  

                                           
F1   A1a1A2a2 – yvela samkuTxa Wot. 

 

e.i. am SemTxvevaSi TiToeul gens aqvs Zlieri anu 

arakumulaciuri moqmedeba.  

 

 

genis pleiotropuli moqmedeba 

 

genis pleiotropul moqmedebas ver gavaerTianebT 

araalelur genTa urTierTqmedebis jgufSi, radgan araa-

lelur genTa urTierTqmedebisas moqmedebs 2 an meti geni 

da erT SemTxvevaSi erTi araaleluri dominanti Trgunavs 

meore araaleluri genis moqmedebas (epistazi), xolo ge-

a1a2A1A2 
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nis komplementaluri moqmedebis SemTxvevaSi erTi ara-

aleluri genis moqmedebas emateba meore araaleluris 

moqmedeba da sruliad axali niSnis ganviTarebas iwvevs. 

genis pleiotropuli moqmedebis SemTxvevaSi ki sxva 

movlenasTan gvaqvs saqme. erTi da igive geni erT niSanze 

moqmedebs rogorc dominanti da imave organizmis sxva ni-

Sanze rogorc recesivi. amitom genis pleiotropuli moq-

medeba calke dgas. mag.: yarayulis jiSis cxvrebSi es 

movlena pirvelad iqna aRmoCenili. arsebobs yarayulis 2 

jiSi: nacara da Savbewviani cxvrebi. didi moTxovnileba 

iyo nacarebze. amitom genetikosebma gadawyvites gamoeyva-

naT wminda nacrisfermatyliani jiSis cxvrebi. risTvisac 

erTmaneTs Seujvares nacarebi, magram yovelTvis pirvel-

save TaobaSi Rebulobdnen daTiSvas 2:1 SefardebiT, sadac 

2 nawili iyo nacara, 1 nawili ki Savi. Sedegi amtkicebda, 

rom nacarebi iyvnen heterozigotebi, xolo uCveulo da-

TiSvis mizezad maTi daskvniT, nacrisferi matylis ganm-

sazRvrel dominant gens unda hqonoda leTaluri rece-

siuli moqmedeba, romelic am dominanti genis homozigot-

Si gadasvlis dros vlindeboda. 

 

P    T    
let. rec. moqm.

   x    U    
let. rec. moqm.

    

gametebi
                

F1                                  
l.r.m.

 

n.

 

n.

 

S.

  2 nacara; 1 Savi 

                 daiRupa 

 

aseTive Sedegebi miRebulia vercxlisfer meliebzec. 

rodesac ori vercxlisferi melia Seujvares erTmaneTs, 

pirvelsave TaobaSi moxda daTiSva: 2 vercx. : 1 Savi. 

wWwW
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imisaTvis rom zarali Tavidan iqnes acilebuli ge-

netikosebma gadawyvites, nacara cxvrebi SeejvarebinaT 

Savbewviani cxvrebisaTvis, romlis drosac miiRes daTiSva: 

1:1 anu 50% nacara : 50% Savi. aseve moiqcnen meliebis 

SemTxvevaSi. vercxlisferi meliebi Seujvares Sav meliebs 

da miiRes daTiSva 1:1 SefardebiT anu 50% : 50%. 

am SemTxvevaSic rogorc cxvrebSi vercxlisferis 

gamsazRvrel dominant gens agreTve leTaluri recesiuli 

moqmedeba aqvs da roca es dominati geni homozigotSia, 

maSin misi recesiuli moqmedebac homozigotSi gadadis da 

fenotipurad vlindeba cxovelmyofelobaze da aseTi ge-

notipis mqone individi iRupeba. yvela nacara cxvari da 

vercxlisferi meliac (romlebic cocxlebia) genotipu-

rad heterozigotebi arian. 

 

    T     vercx.   x       Savi    

              

vercx.   Aa   :  aa Savi    
      50% : 50% 

 

genis pleiotropuli moqmedeba aRmoCenilia adamian-

Sic. a.m. adamianSi namglisebrujreduli anemiis SemTxveva-

Si icvleba hemoglobinis struqtura. amis gamo eriTro-

citebi iRebs namglisebr formas, irRveva O2 transpor-

tireba, gulisa da tvinis funqciebi. aseT darRvevas gana-

pirobebs mutanturi recesiuli aleli, romelic homozi-

gotur mdgomareobaSi iwvevs axalSobilis sikvdils. he-

terozigotul mdgomareobaSi am genotipis matarebel 

adamians sZens mdgradobas tropikuli malariis mimarT. 

 

aa A 
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amocanebi 
 

amocana 

hondrodistrofia (ConCxis ganviTarebis darRveva) 

damokidebulia dominantur genze, romelic sruliad pe-

netrantulia. am genis mimarT homozigotebi iRupebian da-

badebamde. mSoblebi daavadebuli arian hondrodistro-

fiiT. gansazRvreT janmrTeli bavSvis dabadebis albaToba. 

 
amoxsna 
 

P    T    

let. rec. moqm.

   x    U    

let. rec. moqm.

    

            

F1                                                   

         iRupeba 

 

amocana 

braqidaqtiliis (mokle da msxvili TiTebi) madeter-

minirebeli B geni homozigotur mdgomareobaSi iwvevs in-
dividis sikvdils. heterozigotebi sicocxlisunariania. 

gansazRvreT sicocxlisunariani Svilebis raodenoba (pro-

centebSi), romelTa mSoblebi heterozigotulebia am ni-

San-TvisebebiT. 

 

 
  

aAa A 
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VI Tavi 
 
 

memkvidrulobis qimiuri safuZvlebi. 
 

genis cnebis evolucia 
 

calkeuli cnobebi niSnebis memkvidreobis Sesaxeb 

jer kidev didi xnis winaT iyo cnobili, magram maTi ga-

dacemis Sesaxeb pirvelad mosazreba gamoTqmuli iyo g. 

mendelis mier. g. mendelma 1865 w. Caatara cdebi hibri-

debze, romlebsac misi Tanamedroveebi dumiliT Sexvdnen. 

magram cneba “genis” Sesaxeb jer kidev ar arsebobda da 

mendeli mas memkvidrul nasaxs uwodebda, romelic imyo-

feboda sasqeso qromosomaSi, xolo misi buneba jer kidev 

cnobili ar iyo. 

1900 wels samma mecnierma erTmaneTisagan damouki-

deblad de frizma (holandiaSi), Cermakma (avstriaSi) da 

korensma (germaniaSi) xelaxla aRmoaCines mendelis kano-

nebi. amitom es weli iTvleba genetikis mecnierebis daba-

debis TariRad. 

1902 wels setonma da boverma gamoTqves varaudi, 

rom mendelis memkvidruli nasaxebi lokalizebuli unda 

iyos qromosomaSi. 1906 wels betsonma mecnierebaSi Se-

moitana termini genetika. 1909 wels iohansenma Semo-

itana genis cneba. 1911 wels morganma da misma mowafeebma 

Camoayalibes memkvidrulobis qromosomuli Teoria da 

qromosomaSi genebis xazobrivi ganlagebis kanoni. 

XX saukunis dasawyisSi genetikaSi batonobda gene-

bis stabilurobisa da ucvlelobis Sesaxeb warmodgenebi 

(a. veismani da betsoni), xolo Tu cvlilebebi xdeboda, 

(de frizi) iTvleboda, rom garemo pirobebisagan damou-
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kideblad xdeboda. es mcdari azri pirvelad uaryofil 

iqna, maSin rodesac nadsonma da filipovma miiRes indu-

cirebuli mutaciebi (1925 w.) sokoebze, xolo 1927 

wels melerma – drozofilaze, stadlerma 1928 wels – 

simindze. 

am periodSi agreTve amtkicebdnen genis ganuyofado-

bas, magram 50-iani wlebis Semdeg benzenma gviCvena, rom 

geni aris diskretuli erTeuli. cilis sinTezSi geni ga-

modis, rogorc mTliani erTeuli da benzeni aRniSnavda, 

rom geni gayofadia da, rom genis cvalebadobis elmenta-

ruli erTeuli aris mutaciis erTeuli, romelsac ben-

zenma uwoda mutoni, xolo rekombinaciis erTeuls (ro-

melic gvxvdeba I meiozuri gayofis profazaSi homolo-

giur qromosomebs Soris ubnebis gacvlis dros) uwoda 

rekoni. mutonisa da rekonis minimaluri zoma erTi wyvi-

li nukleotidis zomis tolia. 

dResdReobiT genis elementalur struqturul er-

Teulad Tvlian erT wyvil nukleotids, xolo funqciur 

erTeulad kodons. 

XX saukunis 20-ian wlebSi dadgenili iyo, rom 

qromosoma Sedgeboda cilisa da nukleinis mJavisagan. 

kolcovi varaudobda, rom genis funqcias asruleben ci-

lebis molekulebi da maT aqvT TviTwarmoqmnis unari, 

xolo Semdeg damtkicebul iqna, rom memkvidruli infor-

maciis matarebelia ara cila, aramed dnm. 

memkvidrulobis informaciis gadacemaSi mopovebulia 

damamtkicebeli sabuTebi: transformaciiT damtkicda, rom 

virulentobis Tviseba pnevmokokebis erTi Stamidan meo-

reze gadaitaneba dnm-is molekulebis fragmentebiT. memk-

vidrul informaciis gadacemaSi dnm-is II damamtkicebeli 

sabuTi moipoves cinderma da lederbergma 1952 wels, 

rodesac maT aRweres transduqciis movlena. es aris baq-
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teriofagis unari dnm-is fragmentebi gadaitanos baqte-

riis erTi Stamidan meoreze da gadasces Sesabamisi Tvise-

ba. 

XX saukunis 40-ian wlebSi bidlma da tatumma 

daadgines, rom geni pasuxismgebelia fermentis warmoqmna-

Si, romelic ujredis metabolizmis gziT gavlenas axdens 

morfologiuri da fizioligiuri niSnebis ganviTarebaze. 

XX saukunis 50-iani wlebis dasawyisSi Cargafma aR-

moaCina azotovani fuZeebis komplementaluri ganlageba 

dnm-is molekulaSi da gviCvena, rom adeninis raodenoba 

yovelTvis Timinis raodenobis tolia, xolo guaninis 

raodenoba – citozinisa. e.i. damtkicda, rom memkvidru-

lobis da cvalebadobis erTeulia geni, romelsac aqvs 

garkveuli struqtura, funqcia da organizacia. 

arsebobs dnm da rnm. rnm sami tipisaa:  

informaciuli rnm, romelic warmoadgens dnm-is 

garkveuli ubnis asls da asrulebs genetikuri informa-

ciis gadamtanis rols dnm-dan cilis sinTezis adgilas 

(ribosomebSi) da uSualod iRebs monawileobas cilis 

molekulis sinTezSi. 

transportuli rnm-s gadaaqvs aminomJavebi cito-

plazmidan ribosomebSi. 

ribosomuli rnm Sedis ribosomebis SemadgenlobaSi. 

mecnierebi Tvlian, rom ribosomuli rnm uzrunvelyofs 

garkveul sivrciT urTierTganlagebas informaciul rnm-

sa da transportul rnm-s Soris. 

dnm-is replikacia – dnm-is molekulis replikacia 

xdeba interfazis sinTezis periodSi. dediseuli mole-

kulis TiToeuli jaWvi warmoadgens matricas Svileuli 

dnm-is jaWvisaTvis. replikaciis Sedegad sinTezirebuli 

dnm-s molekula Seicavs erT “dediseul” jaWvs da meore 
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“Svileul” jaWvs. maSasadame dnm-is sinTezi mimdinareobs 

naxevradkonservatoruli xerxiT (principiT). 

 

 

amocanebi 
 

amocana 

genebi, romlebic unda CaerTon muSaobaSi, G2 pe-

riodSi darCnen araaqtiurni. moaxdens Tu ara es gavlenas 

mitozis msvlelobaze? 

 
amoxsna 
 

G2 periodSi sinTezirdeba is cilebi, romlebic sa-

Wiroa gayofis TiTistaras warmosaqmnelad. maTi ar arse-

bobis SemTxvevaSi mitozis anafazaSi an dairRveva qroma-

tidebis dacileba an saerTod ar moxdeba. 

 

amocana 

Tu aminomJavis saSualo molekuluri masa daaxloe-

biT 110-ia, nukleotidis ki daaxloebiT 300. gansazRvreT 

romelia SedarebiT mcire? 

 
amoxsna 
 

davuSvaT, rom cila Sedgeba n raodenobis aminomJa-
vebisagan, maSin am cilis molekuluri masa 110n cila iq-

neba. rogorc viciT, TiToeuli aminmJava kodirebulia sa-

mi nukleotidiT, xolo Tu TiToeuli nukleotidis masaa 

300, maSasadame, dnm-is jaWvi 3n monomers unda Seicavdes 
da misi molekuluri masa iqneba 300x3=900n; e.i. genis 

molekuluri masaa 900n, daaxloebiT 8,2-jer metia nuk-

leotidis molekulur masaze (900:110=8,2). 
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amocana 

dnm-is molekulis erT jaWvs gaaCnia Semdegi nuk-

leotiduri Tanmimdevroba: aaggccTcTaggTaccagT, 

1. gansazRvreT i-rnm-is nukleotiduri Tanmimde-

vroba komplementalur jaWvSi; 

2. gansazRvreT komplementalur jaWvSi sinTezire-

buli kodonebis Tanmimdevroba i-rnm-Si. 

 
amoxsna 

 

1. komplementarobis principiT vagebT dnm-is meore 

molekulis jaWvs. 

 

a a g g c c T c T a g g T a c c a g T 

| | | | | | | | | | | | | | | | | | | 
T T c c g g a g a T c c a T g g T c a 

| | | | | | | | | | | | | | | | | | | 
a a g g c c u c u a g g u a c c a g u 

 

2. dnm-s II jaWvidan vagebT i-rnm-s molekulas. 

 

amocana 

SesaZlebelia Tu ara adamianis ujredSi kodirebuli 

cilis mixedviT struqturuli genis Sedgenilobis gan-

sazRvra, Tu cnobilia cilis struqtura. 

 
amoxsna 
 

cilis struqturis mixedviT SeiZleba davadginoT 

mxolod egzonebis nukleotidebis Sedgeniloba da Tanmim-

devroba, xolo adamianis genebSi, iseve rogorc eukari-

otebSi, mocemulia intronebic. 
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amocana 

namgliseburujreduli anemiiT daavadebul adamians b 
hemoglobinis me-6 mdgomareobaSi glutaminis mJava Sec-

vlilia aminmJava valiniT. riT gansxvavdeba am avadmyofo-

biT daavadebuli adamianis dnm janmrTelisagan? 

 
amoxsna 
 

gansxvavebuli iqneba valinis kodiT, janmTels ki eq-

neboda glutaminis mJavas kodi. 

 

amocana 

davuSvaT, rom eukariotebsa da prokariotebs uj-

redSi aqvT erTnairi sigrZis struqturuli genebi. erT-

nairi sigrZis iqneba Tu ara am genebSi kodirebuli poli-

peptidi. 

 
amoxsna 
 

am genebSi kodirebuli polipeptidis sigrZe eukati-

otul da prokariotul ujredSi erTnairi iqneba, radgan 

kodi universaluria. 

 

amocana 

ujreds axasiaTebs sruli mitozuri cikli. aseT 

SemTxvevaSi yvela genma unda Seasrulos Tu ara auto da 

heterosinTetikuri funqcia? 

 
amoxsna 
 

autosinTetikur funqcias (dnm-s replikacia) asru-

lebs yvela genebi, radganac winaaRmdeg SemTxvevaSi Svi-

leuli ujredebi genetikurad gansxvavebulebi da ara-

srulfasovani iqnebian. heterosinTetikur funqcias asru-

lebs mxolod is genebi, romlebSic kodirebulia is ci-
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lebi, romlebic aucilebelia ujredis cxovelmyofelTbi-

saTvis. 

 

amocana 

kvercxujredisa da spermatozoidis birTvebs qromo-

somebis Tanabari raodenoba aqvT, magram kvercxujredSi 

citoplazmisa da citoplazmuri organoidebis Semcveloba 

ufro maRalia, vidre spermatozoidSi. Seicavs Tu ara es 

ujredebi dnm-is Tanabar raodenobas. 

 
amoxsna 
 

kvercxujredSi dnm-s raodenoba metia, vinaidan is 

Seicavs mitoqondriul dnm-s. 

 

amocana 

cila Sedgeba 158 aminmJavisagan, rogori sigrZis iq-

neba misi ganmsazRvreli geni, Tu dnm-is molekulaSi or 

mezobel nukleotidebs Soris manZili Seadgens 3,4Å? 

 
amoxsna 
 

amocanis pirobis Tanaxmad, cila Sedgeba 158 monome-

risagan. cilis TiToeuli monomeri (aminomJava) kodirdeba 

3 nukleotidiT. Sesabamisad, geni, romelSic kodirebulia 

mocemuli cila Seicavs 158x3=474 nukleotids. TiToeu-

lis sigrZe 3,4Å, maSin genis saerTo sigrZe udris:    

3,4 x 474=1612Å≈1,6.10-4mm. 
 

amocana 

fagis nukleinis mJavas molekuluri wonaa 107. 

daaxloebiT ramdeni cilaa masSi kodirebuli, Tu 

CavTvliT, rom tipiuri cila saSualod Sedgeba 400 mo-
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nomerisagan, xolo nukleotidebis molekuluri wona 

daaxloebiT 300-is tolia? 

 
amoxsna 
 

cila, romelic Seicavs 400 monomers kodirdeba 

1200 nukleotiduri TanmimdevrobiT (TiToeul amino-

mJavaze sam-sami nukleotidi). aseTi makodirebeli jaWvis 

(genis) molekuluri wonaa 300 x 1200=360000. nukleinis 

mJavas molekula, romlis molekuluri wonaa 107. Seicavs 

28 aseT genebs, e.i. swored aseTi raodenobis 

sxvadasxva cilaa masSi kodirebuli. 
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