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Sesavali. biologiis rogorc mecnierebis ganviTarebis 

aRweriTi periodi 

 

 Bbiologia – mecnierebaa sicocxlis Sesaxeb. is swavlobs 

sicocxles rogorc materiis moZraobis gansakuTrebul formas, aseve 

misi arsebobisa da ganviTarebis kanonebs. biologiis Sesaswavl obieqts 

cocxali organizmebi warmoadgenen.  

 terminiB,,biologia”- (berZ. Bios-sicocxle, logos-moZRvreba) pirvelad 

SemoRebuli iqna (erTmaneTisagan damoukideblad) frangi naturalistis 

Jan-batist lamarkis da germaneli mecnieris gotfrid treviraniusis 

mier, 1802w. 

 Bbiologiuri mecniereba swavlobs cocxali organizmebis 

mravalferovan agebulebas, maT funqciebs, ganviTarebis Taviseburebebs 

da sabinadro garemosTan urTierTobas. 

 Bbiologia – astronomiasTan, fizikasTan, qimiasTan, geologiasTan 

da sxva mecnierebebTan erTad miekuTvneba sabunebismetyvelo mecnierebas, 

romelic Seiswavlis bunebas.B 

biologiis ganviTareba damokidebuli iyo: 1) sazogadoebriv 

wyobaze da socialur-ekonomiur mdgomareobaze; 2) mis praqtikul 

moTxovnilebebsa da  3) mecnierebisa da teqnikis ganviTarebis doneze.  

 Bbunebis Secnoba, cxovelTa moSinaureba, miwaTmoqmedeba, 

memcenareoba, yovelive es zepirsityvierad gadaecemoda momaval Taobas. 

adamianTa sazogadoebaSi SromiT miRebuli gamocdileba da 

informaciebis gadacema xdeboda metyvelebiT, rac warmoiSva specifikuri 

adamianuri Tvisebebis ganviTarebiT, romelSic ZiriTadi Zala iyo – 

Sroma. Mman miiRo sazogadoebrivi xasiaTi.M Sromis procesSi Caisaxa 

Jestebi, mimika, Aramac gamoiwvia tvinisa da grZnobaTa organoebis 

ganviTareba. azrovneba da cnobiereba ki stimuls aZlevda metyvelebis 

formirebas. 

 Tanamedrove biologia warmoadgens mecnierebaTa sistemas cocxali 

bunebis Sesaxeb, xolo biologiuri mecnierebebi - medicinis Teoriul 

safuZvels. 

 Ddedamiwa cocxali da aracocxali bunebiTaa warmodgenili.A 

aracocxals miekuTvneba niadagi, wyali, haeri da sxva. cocxalia 
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mcenareebi, cxovelebi, romelTa samyaro mWidrodaa erTmaneTTan 

Serwymuli.  

 adamiani odiTganve akvirdeboda bunebas da cdilobda mis Secnobas, 

amisaTvis agrovebda sagnebs, akvirdeboda bunebis movlenebs da aRwerda 

faqtebs.Bbunebis movlenebis Seswavla xdeboda cdebis anu 

eqsperimentebis saSualebiT, rac amtkicebda mkvlevarTa da mecnierTa 

mosazrebebs.  

 bunebaSi mimdinareobs mudmivi cvlilebebi, rac warmodgenilia 

sezonuri movlenebiT. igi drois garkveul SualedebSi mimdinareobs da 

meordeba. Cveni planeta – dedamiwa xasiaTdeba Tavisi mravalferovnebiT, 

,,uTvalavi ferebiT”. Yyvelafers, rasac Cven vxedavT an ver vamCnevT, 

samyaros obieqtebia. Yyvela sxeuli samyaroSi adamianisagan 

damoukideblad arsebobs, zogi sulieria, zogic _ usulo.B bevri 

bunebrivia da bevri nivTic adamianis xeliTaa damzadebuli. cocxal 

sxeuls – organizmi ewodeba. igi Sedgeba garkveuli daniSnulebis 

momqmedi nawilebisagan – organoebisagan. organizmi cocxali sxeulia. 

 sxeulebia – samyaros obieqtebi, isini mravalgvaria da Sedgebian 

nivTierebebisagan, gansxvavebuli fizikuri TvisebebiT, romelTa 

pirobebis SecvliT fizikuri Tvisebebic gardaiqmneba. sxeulis 

parametrebi, dro, temperatura, wneva – es fizikuri Tvisebebia.  sxeulis 

masa _ misi Semadgeneli nivTierebebis raodenobiT ganisazRvreba. 

nivTiereba molekulebisagan Sedgeba, isini ganuwyvetliv moZraoben. 

Mmolekulebi Sedgebian umciresi nawilakebisagan – atomebisagan, rac  

berZnulad ,,ganuyofels” niSnavs.  

 cocxali organizmebidan miRebul nivTierebebs – organuli 

nivTierebebi ewodeba. yvela danarCens ki – araorganuli. organuli 

samyaro Sedgeba mcenareTa da cxovelTa samyarisagan da 

mikroorganizmebisagan. mcenareebi aerTianeben umdables da umaRles 

mcenareebs, romlebic warmodgenilia: baqteriebiT, wyalmcenareebiT, 

sokoebiT, mRierebiT (liqenesebiT), xavsebiT. gvimrnairebiT 

SiSvelTeslovani da farulTeslovani mcenareebiT. 

mcenareTa Semswavlel mecnierebas botanika ewodeba (berZ. botane – 

mwvane). cxovelTa Semswavlel mecnierebas ki – zoologia. cxovelTa 

samyaro warmodgenilia erTujrediani da mravalujrediani organizmebiT. 
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Mmravalujredianebs qmnian uxerxemlo da xerxemliani cxovelebi. (berZ. 

zoo – cxoveli, logos _ moZRvreba).  

Ddedamiwaze miliardobiT cocxali arsebaa da mcenareTa da 

cxovelTa uamravi saxeoba saxlobs. Oorganizmebi kvebis mixedviT iyofian 

avtotrofebad (romelTac gaaCniaT qlorofili da TviTon SeuZliaT 

warmoqmnan organuli nivTiereba) da heterotrofebad (romlebic 

ikvebebian sxva organizmebiT, saidanac iReben organul nivTierebebs), 

sunTqva organizmisaTvis damaxasiaTebeli Tvisebaa. Yyvela cocxal 

organizms axasiaTebs zrdisa da ganviTarebis unari – rac 

uzrunvelyofs maT normalur cxovelmyofelobas. Ggamravleba cocxali 

organizmebis yvelaze mniSvnelovani Tvisebaa da es unari rom ara, 

dedamiwaze sicocxle Sewydeboda.  

cocxali arsebebi dakavSirebuli arian saarsebo garemosTan, 

magram zog SemTxvevaSi maTi arsebobisaTvis da sicocxlis 

gasagrZeleblad maT uxdebaT Tavis dacva. Aamitom isini mimarTaven 

dacvis sxvadasxva saSualebas (Seferiloba, mimikria da sxv.). 

adamiani dedamiwaze 3,5 milioni wlis winaT gaCnda. is aris 

moazrovne arseba, amitomac man daikava gabatonebuli adgili. didma 

ingliselma mweralma _ Seqspirma adamians uwoda ,,cocxali samyaros 

mSveneba, cocxali samyaros gvirgvini”.  

nebismieri cocxali organizmi gansxvavebulia, magram maT 

aerTianebT erTi saerTo damaxasiaTebeli Tviseba – sicocxle. ra aris 

sicocxle? mravali saukuneebis ganmavlobaSi mecnierebi ver axerxebdnen 

,,sococxlis saidumloebebis” gamocnobas da am Taviseburebebs isini 

xsnidnen aramaterialuri bunebis gansakuTrebuli sawyisiT – 

,,sasicocxlo ZaliT” – (laT. vis vitalis).  

sicocxlis substartia _ cila da misi damaxasiaTebeli niSania – 

struqturuli organizacia. cocxali xasiaTdeba qimiuri naerTis 

sirTuliT, mowesrigebulobiT sivrcesa da droSi. Ees ki uzrunvelyofs 

sistemaSi mimdinare procesebis mkacr Tanamimdevrobas. sicocxle 

arsebobs Ria sistemis formiT, romelic ganuwyvetliv awarmoebs 

energiis, nivTierebaTa da informaciis cvlas garemosTan. 

sicocxles axasiaTebs fundamenturi Tvisebebi: TviTwarmoqmna, 

TviTganaxleba, TviTregulacia, rac gamoixateba nivTierebaTa da 
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energiis cvlaSi, gaRizianebadobaSi, homeostazSi, reproduqciaSi, 

memkvidreobaSi, cvalebadobaSi; individualur da filogenezur 

ganviTarebaSi, adaptaciasa, diskretulobasa da mTlianobaSi.  

gaRizianebadoba – dakavSirebulia TviT sicocxlis substratis 

qimiur SenebasTan. Hhomeostazi – TviTregulaciaa (berZ. Homoios _ 

erTnairi stasis _ mdgomareobaa). saxeobaTa gamravleba – uzrunvelyofs 

biosferos arsebobas. Mmemkvidreoba – uzrunvelyofs sicocxlis 

uwyvetobis mdgradobas, misi safuZvelia genebis gadacemis 

meqanizmi.Mmemkvidreoba dakavSirebulia reproduqciasTan da igi 

uzrunvelyofs organizmis Seguebas garemosTan. cvalebadoba gulisxmobs 

organizmSi axali sasargeblo niSnebis SeZenas da igi mtkicdeba 

gadarCeviT.Mmemkvidruli cvalebadoba pirobaa evoluciis procesisaTvis, 

saxeobaTa warmoqmnisaTvis da sicocxlis arsebobisaTvis.Oorganizmis 

individualur ganviTarebaSi – gulisxmoben genetikur informacias, 

romelic realizdeba ontogenezis dros, rac gamoixateba zrdasa da 

diferencirebaSi.Aadaptacia – (laT.Aadapto) Seguebas niSnavs. xdeba 

sicocxlis Segueba garemos mudmiv cvalebad pirobebTan. Aadaptaciis 

safuZvelia – gaRizianeba da sapasuxo reaqcia.Aadaptaciis uqonlad 

SeuZlebelia normaluri arsebobis SenarCuneba. 

Cvens planetaze yoveli saxeoba warmodgenilia diskretuli 

(dayofili) erTeulebis – organizmebis Tu populaciebis saxiT.Yyoveli 

organizmi Sedgeba Tavis mxriv erTeulebisagan, romlebic eqvemdebarebian 

organizaciis doneebs.Mmeores mxriv ki, TviTon warmoadgenen biologiur 

zedaorganizmul mikro sistemebSi Semaval erTeulebs (populacia, 

biocenozi, biosfero). sicocxlis yvela doneze Tavs iCens iseTi 

atributebi, rogoricaa: mTlianoba da diskretuloba, struqturuli 

organizacia, mowesrigebuloba, nivTierebaTa da informaciis cvla.  

XV-XVII saukuneebSi ganviTarda botanika da zoologia. maTi 

Seswavlisas gamoiyo umniSvnelovanesi dargebi: anatomia da fiziologia. 

anatomiis Seswavlis obieqtia – organizmisa da organoebis forma, 

aRnagoba, fiziologiisa ki – calkeuli qsovilebis, organoebis, 

organoTa sistemebisa da organizmis sasicocxlo procesebis  da maTi 

funqciebis Seswavla.  
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mcenareTa da cxovelTa samyaroSi uamravi aRwerilobiTi masalis 

dagrovebam aucilebeli gaxada maTi sistematizacia. Eamocana gadawyvita 

Svedma botanikosma da eqimma _ k. linem. 

Zalian didi aris k. lines damsaxureba bunebismetyvelebis 

mecnierebaSi. man Tavi mouyara im droisaTvis udides masalebs, romelsac                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

1 an 2 nebismieri niSnis safuZvelze iRebda da sistematikurad 

urTierTdaSorebuli individebi zogjer xvdebodnen erT klasSi, xolo 

monaTesave individebi _ sxvadasxva klasebSi. sakmarisi iyo erTi niSnis 

magivrad meores aReba, rom mTeli sistema icvleboda. miuxedavad 

mravali cTomilebisa, man mogvawoda pirveli sistematika. amitom igi 

warmoadgens pirvel sistematikoss. Mman gamoiyena Tavisi winamorbedebis 

ormagi saxelwodebebis gasagebi da mosaxerxebeli principi, ramac 

saxeobis saxelwodeba ufro mokle da zusti gaxada. am nomenklaturaSi 

pirveli sityva aRniSnavda gvars, meore ki – saxeobas.Oormagi 

saxelwodebis principi dResac didi popularobiT sargeblobs. k. linem 

sworad gamoyo ZuZumwovrebis, frinvelebis, Tevzebis klasebi. Mman 

aRwera daaxloebiT 1200 gvari da 8000-ze meti saxeoba. srulyo 

botanikuri ena da daadgina 1000-mde termini, romelTagan bevri pirvelad 

SemoiRo. A  

agebulebis msgavsebis mixedviT sworad moaTavsa adamiani da 

adamianis msgavsi maimunebi erT rigSi, k. lines moRvaweobisas es azri 

danaSaulad miiCneoda. igi mTlianad iziarebda bunebaze metafizikur 

msoflmxedvelobas, raSic xedavda mizanSewonilobas da yovel saxeobas 

aRiarebda RmerTis Semoqmedebis aqtad, ucvlelad da mudmivad. magram 

sicocxlis bolo wlebSi man saxeobis warmoiSoba cno Sejvarebis an 

garemo cvlilebebis moqmedebis Sedegad. (a. polianski, 1985) 

1665 wels ingliselma r.hukma aRwera mcenareTa qsovilis 

ujreduli agebuleba mis mier konstruirebuli mikroskopis daxmarebiT, 

igi akvirdeboda xis qerqis (korpis) anaTals, romelSic dainaxa futkris 

fiWisnairi erTmaneTTan mWidrod mijrili budeebi, rasac man ujredi 

uwoda. es iyo misi udidesi aRmoCena. mikroskopma adamianebs saSualeba 

misca daenaxaT iseTi sagnebi, romelTa SemCneva SeuiaraRebeli TvaliT 

SeuZlebeli iqneboda. mikroskopi rTuli xelsawyoa, igi gamosaxulebas 

adidebs 3000 da metjer.  
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1680 w. holandielma mecnierma anton levenhukma mikroskopis 

saSualebiT Seiswavla erTujrediani organizmebi. cocxal sistemaSi 

zogi organizmi imdenad pataraa, rom TviTon warmoadgens erT ujreds 

(ameba, qalamana), xolo organizmTa umetesoba ki uamravi saxis 

ujredebisagan Sedgeba. 

XIX  saukunis dasawyisSi frangma mecnierma Jan batist lamarkma 

mogvawoda pirveli moZRvreba ,,cocxali bunebis evoluciis Sesaxeb”. man 

pirvelma gamoiyena terminebi ,,naTesaoba” da ,,naTesauri kavSiri”. Mman 

gaakritika metafizikuri idea saxeobis mudmivobisa da ucvlelobis 

Sesaxeb da swori daskvnis safuZvelze aRiara saxeobebis arseboba 

aramudmivad, aramed drois gansazRvrul SualedebSi. e. i. aRiara 

moZRvreba saxeobaTa SedarebiTi mudmivobis arsebobis Sesaxeb. 

J.Bb. lamarkis, rogorc mecnieris, didi damsaxureba mdgomareobda 

gradaciis principis SemoReba, rac gulisxmobs cxovelTa organizmebis 

ganlagebas, ise rogorc kibis safexurebs. isini gamoxataven bunebis 

istoriul ganviTarebis gzas sicocxlis dabalorganizebuli 

formebidan, maRalorganizebul formebamde. man gamoyo evoluciis 

mTavari mamoZravebeli Zalebi: cocxal arsebaTa Sinagani miswrafeba 

progresisaken da garemos zegavlena organizmTa niSan-Tvisebebze, 

romelsac mainc mizanSewonilobis warmodgenasTan – zebunebrivi Zalebis 

– RmerTis aRiarebamde mivyavarT.  

radgan lamarkis mier wamoyenebuli evoluciuri Teoria aRmoCnda 

arasakmarisad dasabuTebuli, cxovrebis dialeqtikam igi male uaryo.  

XIX  saukunis Sua periodSi germanelma mecnierebma S. Sleidenma da 

t. Svanma 1838 w. Camoayalibes ujreduli Teoria. ujredis Sesaxeb 

mopovebuli faqtobrivi masalis safuZvelze maT gviCvenes, rom yvela 

cocxali organizmis agebulebis da warmoSobis ZiriTadi erTeuli aris 

– ujredi.  

ujredi sicocxlis damoukidebeli erTeulia da msgavsia Tavisi 

agebulebiT cocxal organizmebSi. ujredis gareSe ar arsebobs 

sicocxle. Svanisa da Sleidenis ujreduli Teoria XIX  saukunis 

biologiis erT-erTi umniSvnelovanes aRmoCenas warmoadgens. 
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Uujreduli Teoriis arsi mdgomareobs imaSi, rom organizmebis did 

umravlesobas gaaCnia ujreduli agebuleba da ujredi gaxlavT 

cxovelqmedebis, gamravlebis da ganviTarebis ZiriTadi erTeuli.  

XIX s. meore naxevarSi  rusma mecnierma  k. berim aRmoaCina 

ZuZumwovris kvercxujredi. aman xeli Seuwyo embriologiis _ rogorc 

damoukidebeli disciplinis Camoyalibebas. Svanisa da Sleidenis 

ujreduli Teoria Semowmda da Seivso mravalricxovani masaliT: 

Tanamedrove ujreduli Teoria moicavs Semdeg debulebebs: ujredi 

yvela cocxali organizmis ganviTarebis ZiriTadi erTeulia, TiToeuli 

organizmis ujredebi ZiriTadad msgavsia _ agebulebis, qimiuri 

Semadgenlobis, cxovelqmedebisa da nivTierebaTa cvlis mxriv. 

ujredebis gamravleba, gayofis gziT mimdinareobs, ris Sedegad 

yoveli axali warmoiqmneba sawyisi dediseuli ujredis gayofis Sedegad. 

mravalujredian organizmebSi ujredebi ganicdian specializacias 

SemaerTebeli funqciis mixedviT da warmoiqmneba qsovilebi, qsovilebi ki  

Tavis mxriv qmnian organoebs. organoebi mWidrodaa dakavSirebuli da 

eqvemdebarebian nervul da humoruli sistemebis regulacias. 

(i.polianski, 1985). 

XIX saukunis dasawyisSi mecnierebma ver axsnes evoluciis mTavari 

mamoZravebeli Zalebi da pasuxgaucemeli rCeboda iseTi sakiTxebi: 

rogoricaa: saxeobaTa mravalferovnebis, rogor xdeboda organizmTa 

Segueba garemos pirobebisadmi da ra iwvevda cocxal arsebaTa 

organizaciis garTulebas evoluciis procesSi.  

XIX saukunis pirvel naxevarSi inglisSi gaizarda moTxovnebi 

mrewvelobasa da soflis meurneobaze, ramac xeli Seuwyo mis 

maRalindustriul qveynad ganviTarebas. aRmoCenili iyo energiis 

Senaxvisa da gardaqmnis kanoni. namarxebis Seswavlisas dadginda, rom 

dedamiwaze dasaxlebuli saxeobebi ar hgavdnen Tanamedroveebs, xdeboda 

saxeobaTa Tanamimdevruli cvla, yoveli aRmoCena da miRweva 

uTavsdeboda organuli samyaros ucvlelobas da misi Seqmnis moZRvrebas 

RmerTis mier. amis safuZvelze momzadda niadagi da aRmocenda moZRvreba 

saxeobaTa warmoSobis Sesaxeb. saWiro iyo genialuri goneba, romelic 

ganazogadebda da gadaamuSavebda Tavmoyril masalas, Seqmnida 

msjelobaTa Tanamimdevrul sistemas. aseTi aRmoCnda XIX s. ingliseli 
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mecnieri C. darvini.Mman imogzaura gem ,,bigliT” dedamiwis garSemo. 

gamoikvlia nanaxi qveynebis geologiuri aRnagoba, flora da fauna. 

Seagrova udidesi koleqcia,Ggalapagosis kunZulze naxa iseTi saxeobebi, 

romlebic sxvagan arsad iyo, magram isini axlos idgnen samxreTamerikul 

saxeobebTan.Ddakvirvebebis Sedegad igi daeWvda saxeobaTa ucvlelobaze. 

C. darvini TandaTan emxroboda saxeobaTa cvalebadobas da 

erTimeorisagan warmoSobis ideas. igi 20 wlis ganmavlobaSi muSaobda 

evoluciis Teoriis Seqmnaze. Mman mravali fundamenturi naSromi Seqmna 

botanikaSi, zoologiasa da geologiaSi. swored C. darvinma aRmoaCina 

evoluciis mTavari mamoZravebeli Zalebi, man materialurad axsna 

Seguebis warmoSoba da misi SefardebiTi xasiaTi. evoluciis mTavar 

mamoZravebel Zalebad (faqtorebad) miiCnia – memkvidruli cvalebadoba, 

arsebobisaTvis brZolas (raSic is gulisxmobda organizmebs Soris 

rTul da mravalferovan urTierTdamokidebulebas) da bunebrivi 

gadarCeva. XIXs.  dasawyisSi daimsxvra bunebaze metafizikuri 

Sexedulebani. darvinis azriT, arsebobisaTvis brZola da bunebrivi 

gadarCeva memkvidreobiTi cvalebadobis safuZvelze warmoadgendnen 

organul samyaros evoluciis procesSi arsebul mTavar mamoZravebel 

faqtorebs. rogori umniSvneloc unda yofiliyo memkvidruli gadaxrebi, 

isini individSi iwvevdnen saxeobaTa cvlilebebs Seguebis mimarTulebiT 

arsebobis konkretul pirobebTan, rasac gaaCnia SefardebiTi xasiaTi da 

warmoadgens bunebrivi gadarCevis Sedegs. 

swored ase axsna C. darvinma dedamiwaze gansaxlebul saxeobaTa 

mravalferovneba, Segueba da maTi organizaciis garTuleba evoluciis 

procesSi. 

XIX  saukunis  erT-erTi  umniSvnelovanes   movlenas  

warmoadgenda C. darvinis mier Seqmnili evoluciuri moZRvreba, romelmac 

udidesi zemoqmedeba moaxdina biologiis, rogorc mecnierebis mTlian 

ganviTarebaze.  

man daamtkica cocxali bunebis istoriuli gageba, 

materialisturad axsna cocxali bunebis movlenebi, ukuagdo maTi 

idealisturi ganmarteba da laxvari Casca bunebis movlenebis 

Tavdapirvel mizanSewonilobas. swored C. darvinma daayena biologia 
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WeSmaritad mecnierul niadagze da ZiriTadi problemebi gadaWra 

sicocxlis materialisturi safuZvlebis Secnobis gziT.  

XIX  saukunis meore naxevarSi germanelma mecnierebma f. miulerma 

da e. hekelma Camoayalibes biogenetikuri kanoni, romelic adgens 

ontogenezsa da filogenezs Soris Tanafardobas, romlis Tanaxmad 

yoveli saxeoba individualur ganviTarebis procesSi (ontogenezSi) 

imeorebs Tavisi saxeobis ganviTarebis istorias (filogenezi), anu 

ontogenezi aris filogenezis mokle gameoreba. Bbiogenetikur kanonebs 

didi mniSvneloba aqvs organizmebs Soris naTesauri kavSiris dasadgenad. 

am  kanonSi  Tavisi  warmodgenebi  mogvawodes  rusma mecnierebma  _ 

a.kovalevskim, a. severcovma da i. Smalgauzenma:  

1) ontogenezSi meordeba maTi Canasaxebis stadiebi da ara 

Cveulebriv winaparTa agebulebis zrdadamTavrebuli stadiebi.  

2) ontogenezis dros SeiZleba gaCndes specialuri Seguebulobani 

im pirobebTan dakavSirebiT, romelSic Canasaxis ganviTareba 

mimdinareobs. es niSan-Tvisebebi araa winaprebis niSan-Tvisebebis 

gameoreba, aramed aris specialuri da warmoSobilia evoluciis 

procesSi Seguebis gziT Canasaxis arsebobisa da ganviTarebisaTvis.  

3) ganviTarebis embrionalur stadiaze SeiZleba warmoiSves axali 

memkvidreobiTi cvlilebebi, romlebic Semdeg Secvlian mozrdil 

cxovelTa niSan-Tvisebebs, mag.: gvelebSi malebis ricxvis gazrda 

(severcovis mixedviT, 1866-1930w.) moxda swored memkvidruli 

cvalebadobis Sedegad ganviTarebis embrionalur stadiaze. Ees 

warmodgenebi azustebs da avsebs biogenetikur kanons (i. polianski, 

1985w.). 

XIX  saukunis bolos 1892 wels rusma mecnierma d. ivanovskim 

aRmoaCina virusebi. Ees araujredovani formebi gvevlinebian uamravi 

infeqciuri daavadebis gamomwvevebad, rogoricaa: gripi, taigis 

encefaliti, poliomiliti, cofi, herpesi, yvavili, Sidsi, wiTela, wiTura 

da sxva.  

Semdgomi periodi aRsaniSnavia, rogorc biologiis swrafi tempiT 

ganviTarebis xanad. XX  saukune ki miCneulia biologiis erT-erTi 

mniSvnelovani dargis – genetikis ganviTarebis saukuned.  
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Ggenetika – mecnierebaa, romelic Seiswavlis cocxali organizmebis 

memkvidreobas da cvalebadobas. Mmemkvidreoba yvela cocxali organizmis 

Tvisebaa, rom winaprisgan miRebuli niSan-Tvisebebi SeinarCunos da 

gadasces momaval Taobas. cvalebadoba ki memkvidreobis sapirispiro 

movlenaa. cvalebadobis Sedegad erTi saxeobis individebs Soris axali 

niSan-Tvisebebis gaCenas ewodeba memkvidreoba da cvalebadoba cocxali 

organizmebis pirveladi Tvisebaa. maTi ignorirebiT SeuZlebeli iqneboda 

sicocxlis evolucia dedamiwaze.  

Mmecniereba _ genetikis fuZemdeblad miCneulia Cexi mkvlevari – 

beri grigor iohan mendeli (1822-1884).  

am periodSi viTardebian iseTi mecnierebebi, rogoricaa: 

virusologia, citologia, bioqimia, imunologia, ekologia da sxva.  

1953 wels ingliselma fransis krikma da jeims uistonma gaSifres 

dnm-is (dezoqsiribonukleinis mJavas) natifi struqtura da Seqmnes misi 

molekula ormagi spiralis saxiT. (g. gogiCaZe, g. qiqava, l. gogiCaiSvili, 

m. nikuraZe, 1997w.). 

Ggenetika _ medicinaSi SemoiWra me-20 saukunis dasawyisSi. rodesac 

garodma da sxvebma SeniSnes, rom mendelis mier mowodebuli kanonebiT 

SesaZlebeli xdeboda aexsnaT ojaxSi zogierTi avadmyofobis 

ganmeorebiTi SemTxvevebi da genetikac TandaTan Camoyalibda samedicino 

disciplinad.  

droTa ganmavlobaSi sul ufro didi mniSvneloba eniWeboda 

genetikas medicinaSi. medicinisaTvis mniSvnelovania sicocxlis kanonebis 

Secnoba. biologiurma gamokvlevebma naTeli mohfina organizmis adreul 

asakSi mimdinare cvlilebebs. maTi drouli aRmoCeniT SesaZlebeli gaxda 

mTlianad an nawilobriv mogvespo daavadebis mZime simptomebi.  

Mmedicinis warmatebebi mniSvnelovnadaa dakavSirebuli biologiur 

gamokvlevebTan, amitomac eqimebi dainteresebuli arian biologiis axali 

miRwevebiT. wminda biologiuri movlenebis Seswavla didad waadgeba 

medicinis fundamentaluri problemebis gadawyvetas.Mmag. 1) adamianis 

mravali daavadeba memkvidruli xasiaTisaa, amitom maTi profilaqtika da 

mkurnaloba moiTxovs genetikis codnas. Bbevri Tandayolili daavadeba 

ki warmoiSveba garegani araxelsayreli pirobebis zemoqmedebiT. adamianis 

janmrTeloba damokidebulia garemozec, romelSic is arsebobs. diaxac 
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amitomaa biologiis Rrma codna eqimisaTvis aucilebeli.  2) mravali 

daavadeba gamowveulia mcenareebiT, cxovelebiT, mikroorganizmebiT. 

swored am daavadebaTa winaaRmdeg brZolaSi saWiroa am gamomwvevebis 

biologiis codna. 

 

saqaraTveloSi biologiisa da medicinis ganviTarebis 

mokle cnobebi 

 

      

      medicinis istoriis mkvlevaris germaneli k. Spregelis mier 1792 

wels gamocemul msoflio medicinis istoriis tomSi gansakuTrebuli 

adgili dauTmo ,,uZveles kolxur medicinas“, man SemoiRo termini _ 

,,kura mediana“, rac niSnavs ,,mediaseul mkurnalobas“. gadmocemis 

Tanaxmad Zvel welTaRricxvis II aTaswleulSi kolxeTis dablobze 

gaSenebuli yofila samkurnalo mcenareebis walkoti – hekates baRi, 

sadac sxvadasxva jiSis 40-mde samkurnalo mcenare mohyavdaT.  

mkurnalobasTan dakavSirebul saqmianobas _ ,,mediana”- ewodeba. mas 

kavSiri aqvs Zvel kolxeTSi arsebul mkurnalobasTan, romelic 

aRwerilia rus mecnier v. krivovis koncefciaSi. berZnul werilobiT 

wyaroebis Tanaxmad termini ,,medicina” gvxvdeba w. a. XIII saukuneSi, 

romelic exeba iazonisa da argonavtebis mogzaurobas kolxeTSi, oqros 

sawmisis xelSi Cagdebis mizniT.  

kolxeTSi mefe aieti flobda oqros mopovebis xerxs (rac iyo 

dawerili cxvris tyavze) qimiis meSveobiT. ZvelTaganve saqarTveloSi 

ganviTarebuli iyo maTematika, astronomia, qimia da sxva. uxsovari 

droidan saqarTveloSi cnobili iyo yvavilis saawinaaRmdego acrebi, 

Savi Wiris imunizaciis meTodi, romelic miTridatedan iRebs saTaves. es 

meTodi dafiqsirebulia mesxeTSi (pontos samefos eTnikuri 

Semadgenloba).  

Cv.w.a. IV saukunidan saqarTveloSi vrceldeba qristianuli 

sarwmunoeba. Aam droisaTvis arsebobda iseTi Zeglebi, rogoricaa 

,,SuSanikis wameba”, ,,cxovreba petre iberiisa”, ,,cxovreba wminda ninosi”, 

sadac mocemulia samedicino xasiaTis cnobebi, romelTa dayrdnobiT 

avadmyofebi ikurneboda, ara marto religiur-magiuri ritualebiT, 
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aramed racionalur samkurnalo saSualebebiTac. Ppraqtikul samedicino 

moRvaweobas eweodnen iakob curtaveli, SuSaniki, petre iberi da 

sxvebi.Ppetre ibers palestinis monasterSi hqonda samedicino samkurnalo 

dawesebuleba – qsenoni. sxvadasxva gaTxrebis Sedegad aRmoCenilia 

wyalsadenebi, abanoebi, romlebic metyveleben saqarTveloSi sanitarul-

higienur kulturis maRal doneze. saeqimo moRvaweobas safuZveli eyreba 

samonastro centrebSi: varZiis, oSkis, parxalis da sxva samonastro 

skolebSi. Tavisi samedicino-literaturuli saqmianobiT gamoirCevian: 

grigol da epifane xanZTelebi, Sio mRvimeli, abibo nekreseli da sxvebi.  

im periodSi maRal doneze dgas mTargmnelobiTi moRvaweobac.  X 

saukuneSi berZnulidan iTargmna grigol noselis anatomiur-

fiziologiuri traqtati adamianis Seqmnaze - ,,kacisa SesaqmisaTvis”. 

XI saukuneSi ganaTlebis centrad iqca gelaTis akademia .mas 

xelmZRvanelobda samedicino dargSi metad ganswavluli pirovneba _ 

ioane petriwi. Cveni winaprebi kargad icnobdnen samkurnalo mcenareebs, 

wamlebis momzadebis wesebs. mterTa mravalma Semosevam mospo akademiebi 

da wignsacavebi, ramac didi xniT SeaCera qarTvelebis kulturuli 

ganviTareba, magram imdroindeli gamoCenili pirovnebebi mainc 

axerxebdnen moRvaweobas, razec metyvelebs  zaza fanaskerteli – 

ciciSvilis mier gamocemuli samkurnalo wigni – ,,karabadini” (XVs) da 

XVI saukuneSi dawerili daviT bagrationis ,,iadigar daudi” (daviT 

momxsenebeli).  

Cvenamde moaRwia uZvelesma wignma: ,,usworo karabadini”, anu 

sworupovari karabadini. igi Semonaxuli iqna mefe vaxtang VI-is mier, 

rogorc erovnuli saganZuri.Aam wignSi aRwerilia wamlobis mTeli rigi 

formebi, avadmyofTa gamokvlevis meTodebi, anamnezis Sekreba da sxv. 

gamokvlevisas da avadmyofobisas eqimebi iyenebdnen 9 ZiriTadi niSnisgan 

Semdgar sqemas, esaa: pulsis Semowmeba, Sardis gamokvleva, adamianis 

asakis dadgena, ganavlis Semowmeba, saxisa da sxeulis feris gansazRvra 

da a. S. aRwerilia agreTve samkurnalo manipulaciebi: sisxlis gamoSveba, 

wurbelebi, oynebi, kaTeterebi da a.S.. sainteresoa fanaskertelis 

,,karabadinSi” Sardis buStidan qvebis amoRebis operaciis aRwera da 

muclis Rrus gaxsna laparatomiiT, rac miuTiTebs im droSi qirurgiuli 

teqnikis maRal doneze arsebobas.  
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Mmefe daviT luarsabisZe bagrationma mogvca ,,iadigar daudi”, 

sadac CamoTvlilia yvela wamlis forma da mkurnalobis meTodebi, 

yuradReba eqceva yelSi gamosavleb wamlebs, amave dros im mcenareTa 

nayofs, romlebic Seicaven vitaminebs.  

cnobilia faqtebi, rom XVII da XVIII saukuneebSi eqimebi 

emzadebodnen skolebsa da ojaxebSi. Mmag.: TurmaniZeebis, 

SarimanaSvilebis, iaSvilebis da sxva saeqimo dinastiebi. qarTul 

medicinis ganviTarebaSi unda aRiniSnos ioane bagrationis moRvaweoba, 

romelic did yuradRebas aqcevda sabunebismetyvelo disciplinebis 

Seswavlas. Mmis kalams ekuTvnis ,,bunebismetyvelebis” (1767-1830) wigni, 

romelic Seicavs mraval sainterso monacems. 1805 wels man Seadgina 

,,samkurnalo wigni”, sadac aRwerilia sxvadasxva daavadebebi, maTi 

samkurnalo saSualebebi, wamalTa damzadebis wesebi da sxv.  

XVII da XVIII saukuneebi miCeulia istoriuli aRorZinebis 

periodad, roca saqarTvelom gaSala Tavisi SesaZleblobebi kulturis 

sxvadasxva sferoSi, agreTve bunebismetyvelebisa da samkurnalo saqmeSi, 

magram biologiisa da medicinis ganviTareba gansakuTrebiT farTod XX  

saukunis dasawyisSi daiwyo.  

ilia WavWavaZis daxmarebiT saqarTveloSi miRweul iqna samedicino 

xelnawerebis Segroveba. Mmisi meTaurobiT Seiqmna ,,qarTvelTa Soris 

wera-kiTxvis gamavrcelebeli sazogadoeba”, romelmac daiwyo ,,saeqimo 

xelnawerebis Segroveba da Seswavla”. samedicino dargebis ganviTarebas 

saTaveSi Caudgnen evropuli ganaTlebis mqone niWieri qarTveli 

mecnierebi, rogoric iyvnen: samedicino istoriaSi sapatio adgilis mqone 

cnobili mecnieri _ Teimuraz bagrationi (1782-1846). igi iyo peterburgis 

mecnierebaTa akademiis sapatio wevri. arCeuli iyo parizis aziuri 

sazogadoebis wevrad. mniSvnelovania mis mier gamocemuli ,,botanikuri 

leqsikoni”, sadac ganxiluli terminebi mocemulia qarTul, laTinur da 

frangul enebze.  

XIX saukunis 60-ian wlebSi cnibilia ruseTisa da evropis 

samecniero wreebSi peterburgis samedicino qirurgiis akademiis 

profesori, fiziologi i. TarxniSvili (1846-1908). Mmisi Sromebi 

eZRvneboda fsiqikis gavlenas organizmis somatur procesebze. is 

yuradRebas amaxvilebda neirofiziologiis sakiTxebze. man Seiswavla 
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rentgenis sxivebis moqmedeba organizmze biologiuri moqmedebis 

TvalsazrisiT da daamtkica, rom nervul sistemaSi sxivebis moqmedebis 

Sedegad SeiniSneba funqciuri moSlilobani. i. TarxniSvili miCneulia 

radiobiologiis fuZemdeblad. 

sp. virsalaZem daamTavra tomskis universitetis samkurnalo 

fakulteti da muSaobda hamburgis, berlinis universitetebSi. Mman 

Seiswavla kuW-nawlavis daavadebaTa klinika da diagnostika, romSi 

professor Celos xelmZRvanelobiT gaecno malariis parazitologiisa 

da epidemiologiis sakiTxebs. 

sp. virsalaZis TaosnobiT saqarTveloSi Seiqmna tropikul 

daavadebebis centraluri sadguri, romelic dRes warmoadgens misi 

saxelobis tropikul sneulebaTa instituts. 

Ggrigol muxaZe (1879-1948) gvevlineba samecniero qirurgiis 

fuZemdeblad. daamTavra tomskis universitetis samkurnalo fakulteti. 

saqarTveloSi dabrunebis Semdeg imyofeboda mivlinebiT germaniaSi, 

safrangeTsa da inglisSi. arCeul iqna Tbilisis universitetis 

samkurnalo fakultetis hospitalur qirurgiis kaTedris gamged, Semdeg 

travmatologiuri institutis direqtorad. Mman Camoayaliba centraluri 

klinikis institutSi sisxlis gadasxmis respublikuri centraluri 

sadguri, romelic gadakeTda sisxlis gadasxmis samecniero-kvleviT 

institutad da direqtorobda sicocxlis bolo wuTebamde. 

mixeil gedevaniSvili (1862-1922) swavlobda moskovis universitetis 

samedicino fakultetze. man pirvelma aRwera akromegalis SemTxveva da 

warmoadgina am daavadebis mkurnalobis sakuTari originaluri meTodi.  

ivane beritaSvilma (1885-1937) safuZveli Cauyara fiziologiis 

qarTul skolas. Mman Seiswavla kunTisa da nervis fiziologia, zurgis 

tvinis refleqsebi, Qqcevisa da gonebis moqmedebis meqanizmi, qcevis 

monawileoba pirobiTi refleqsebis gamomuSavebaSi da sxv. 

qarTveli mikrobiologi _ giorgi eliava (1892-1937) swavlobda 

novorosiiskis, Jenevisa da moskovis universitetebSi samedicino 

fakultetebze. muSaobda parizSi l. pasteris institutSi. iyo Tbilisis 

baqterologiuri institutis direqtori. iyo Tbilisis saxelmwifo 

universitetis higienisa da mikrobiologiis kaTedrebis xelmZRvaneli. 

misi meTaurobiT gaixsna Tbilisis Savi Wiris sawinaaRmdego 
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sadguri.Mdaarsa baqteriofagis samecniero-kvleviTi instituti. magram 

1937 wels is iyo represirebuli. 

Nniko kecxoveli (1897-1982) cnobili botanikosi, mwerali da 

sazogado moRvawe, bitanikuri skolis fuZemdebeli saqarTveloSi, 

mecnierebaTa akademiis akademikosi. Tbilisis saxelmwifi universitetis 

reqtori. Mmisi Sromebi exeboda saqarTvelos mcenareul safars – 

botanikur, geografiul da sistematikur gamokvlevebsa da maTi dacvis 

problemebs.  

 

evoluciis zogadi mimoxilva, ideebis mimdinareobis  

istoria da misi damamtkicebeli sakiTxebi 

 

XVIII_XIX saukunis dasawyisSi daimsxvra bunebaze metafizikuri 

Sexedulebani. XIX saukunis pirvel naxevarSi inglisi gaxda mowinave 

kapitalisturi qveyana, sadac ganviTarebis maRal doneze idga 

mrewveloba da soflis meurneoba, gamoyvanil iqna Sinaur cxovelebisa 

da kulturul mcenareTa axali jiSebi. 

geologebma aRmoaCines dedamiwis qerqis danaleqi fenebis 

TandaTanobiTi warmoqmna. qimikosebma daadgines, rom cocxali da 

aracocxali buneba Sedgeba erTi da igive qimiuri elementebisagan. 

aRmoCenil iqna: energiis Senaxvisa da gardaqmnis kanoni; sistematikuri 

jgufebis aRweriloba, SedarebiTi meTodis gamoyenebiT, azri individebs 

Soris naTesaobasa da naTesaur kavSirebze, agreTve individTa Soris, 

rogorc mTliani organizmis, aseve calkeuli organoebis agebulebis 

erTiani gegma. Canasaxebis stadiebis Seswavlam daadgina saocari 

msgavseba im warmonaqmnebs Soris, romlebic miekuTvnebodnen sxvadasxva 

tipebs. 1938w. dasabuTda ujreduli Teoria t. Svanisa da m. Sleidenis 

mier. namarxi naSTebis Seswavlis saSualebiT dadginda dedamiwaze 

dasaxlebuli arsebebis msgavseba Tanamedrove saxeobebTan. yovelive es 

aRmoCenebi ver uTavsdeboda organul samyaros ucvlelobasa da RmerTis 

mier misi Seqmnis moZRvrebas. saWiro gaxda adamiani genialuri gonebiT, 

romelic ganazogadebda da gadaamuSavebda arsebul mraval faqts da 

Seqmnida msjelobaTa Tanamimdevrul sistemas. aseTi aRmoCnda C. darvini 

(1809-1882), romelic gatacebul iyo koleqciebis SegrovebiT, qimiuri 
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cdebiT, mcenareebsa da cxovelebze dakvirvebiT. igi cdilobda 

safuZvlianad gacnoboda samecniero literaturasa da daufleboda 

savele gamokvlevebis meTodikas. xuTi wlis ganmavlobaSi man imogzaura 

ra gem ,,bigliT” dedamiwis garSemo, gamoikvlia nanaxi qveynebis 

geologiuri aRnagoba, Seiswavla flora da fauna, Seagrova uamravi 

masala, daadgina kontinentis Tanamedrove warmomadgenlebis axlobloba 

da ivarauda rom isini warmoiSoba dedamiwaze adre dasaxlebuli 

saxeobebisgan. igi dainteresda CanTosnebiTa da kvercxmdeblebiT, 

romlebic dedamiwis sxva adgilebSi iyvnen gadaSenebulebi. am masalebis 

safuZvelze, romelzedac igi 20 weli muSaobda, Seqmna ,,evoluciuri 

Teoria” da gamoaqveyna Sromebi: ,,saxeobaTa warmoSoba bunebrivi 

gadarCevis gziT anu SeguebulTa gadarCena sicocxlisTvis brZolaSi”, 

,,Sinauri cxovelebisa da kulturuli mcenareebis gardaqmna”, ,,adamianis 

warmoSoba da sqesobrivi gadarCeva”. 

mas ekuTvnis aseve mravali fundamenturi naSroma ,,botanikasa da 

zoologiaSi”, sadac detalurad axsna evoluciuri Teoriis calkeuli 

sakiTxebi. man aRmoaCina evoluciis mamoZravebeli Zalebi bunebrivi 

kanonebis moqmedebiT. man SeZlo materialurad aexsna Seguebulobis 

warmoSoba da misi SefardebiTi xasiaTi. misma evoluciurma moZRvrebam 

Ziri gamouTxara metafizikur msoflmxedvelobas, ucvlelobisa da 

mudmivobis mcdar Sexedulebebs. evoluciis mamoZravebel Zalebidan _ 

arsebobisaTvis brZolis cnebaSi igi gulisxmobda organizmebs Soris 

rTul da mravalferovan urTierTdamokidebulebas. misi azriT brZolis 

Sedegs _ bunebrivi gadarCeva warmoadgenda. memkvidreobiTi cvalebadobis 

safuZvelze am Zalebma organuli samyaros evolucia ganapirobes. 

mis monacemebis safuZvelze moxda biologiuri mecnierebis yvela 

dargis gardaqmna. XX saukunis dasawyisSi daiwyo bunebrivi gadarCevis 

eqsperimentuli Seswavla. ganviTarda iseTi mecnierebebi, rogoricaa: 

genetika, ekologia da sxv. mis moZRvrebas mxars uWerda uamravi 

progresulad moazrovne mecnieri. mis statias _ ,,saxeobaTa warmoSobis” 

Sesaxeb gamoexmaurnen sxvadasxva dargis cnobili korifeebi. darvinizmis 

safuZvelze moxda biologiuri mecnierebis yvela dargis ganviTareba. am 

saqmeSi mas gansakuTrebiT mxars uWerdnen rusi mecnierebi: kovalevski, 

timiriazevi, meCnikovi, pavlovi, vavilovi, severcovi, Smalgauzeni da 
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sxvebi. maT TavianT gamokvlevebs daudes safuZvlad darvinizmis ideebi. 

zogi mecnieri evoluciis erTaderT faqtorad _ memkvidreobas miiCnevda, 

zogi ki ar scnobda bunebrivi gadarCevis SemoqmedebiT rols. 

timiriazevi kbilebiT icavda darvinizms fsevdo mecnierTa kritikisagan, 

romlebic uaryofdnen bunebis istoriuli ganviTarebis ideas da 

upiratesobas aniWebdnen religias. 

mravalma axalma aRmoCenam gaaRrmava da Seavso darvinis evoluciuri 

Teoria. mecnierebam jer kidev araferi icoda ujredis arapirdapiri 

gayofis kanonzomierebis, sasqeso ujredebis momwifebisa da gayofis 

Taviseburebebis, memkvidreobisa da cvalebadobis kanonebis Sesaxeb. XIX 

saukunis didma ingliselma mecnierma C. darvinma wamoayena da daasabuTa 

,,cocxali bunebis evoluciuri Teoria” biologiuri mecnierebis 

sxvadasxva dargTan uamravi faqtis sinTezis, axali jiSebisa da 

kulturul mcenareTa gamoyvanis monacemebis safuZvelze. da droTa 

viTarebaSi cocxali bunebis evoluciis Teoriam darvinizmis 

saxelwodeba miiRo. misi mniSvnelovani amocana iyo organuli samyaros 

istoriul ganviTarebis kanonzomierebaTa Secnoba. 

 

memkvidreoba da cvalebadoba 

  

memkvidreoba aris yvela cocxali organizmis Tviseba SeinarCunos 

da Tavis STamomavlobas gadasces winaprebisgan miRebuli agebulebisa da 

funqciebis Taviseburebani. kavSiri winaprebsa da STamomavlobas Soris 

xorcieldeba gamravlebis safuZvelze. axali Taoba hgavs Tavis 

mSoblebs, magram maTi zusti asli araa. memkvidreobis safuZvels 

Seadgens qromosomebSi arsebuli genebi. geni aris rTuli organuli 

nivTierebebis monakveTi. swored misi zemoqmedebiT yalibdeba individSi 

niSan-Tvisebebi. saxeobebis, rogorc somaturSi, ise sasqeso ujredebSi, 

gvxvdeba garkveuli raodenobiT qromosomebi, maTSi ki _ genebi. genTa 

erTobliobas organizmSi genotipi ewodeba. 

sqesobrivi gamravlebisas erTmaneTs erwymian mdedri da mamri 

sasqeso ujredebi _ gametebi da maTSi arsebuli qromosomebi. amitom 

axali organizmis formireba xdeba  orive mSobliuri organizmebis 

genebiT.  
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individSi, romeliRac niSan-Tvisebebis ganviTarebaze gavlenas 

axdens dediseuli organizmi, sxva niSan-Tvisebebze _ mamiseuli. xolo 

niSan-TvisebaTa mesame jgufze orive geni moqmedebs Tanabrad. amitom 

momavali Taobac arsebuli niSan-TvisebaTa jgufis mixedviT SeiZleba 

daemsgavsos dedas, mamas an orives erTad. swored orive mSoblis niSan-

Tvisebebis zegavleniT genotips gaaCnia niSan-TvisebaTa Sualeduri 

xasiaTi. 

xSirad axal individSi warmoiqmneba axali niSan-Tvisebebi, e.i. 

saxeobis farglebSi miiReba individebis gansxvavebani, rac organizmis 

zogadi Tvisebaa, da cvalebadoba ewodeba. cvalebadobas ganicdis 

organizmis yvela Tviseba: agebuleba, fiziologia, qceva. erTi wyvili 

cxovelis STamomavlobaSi miRebuli axali Taobidan SeuZlebelia 

vipovoT sruliad erTnairi wyvilebi. swored cvalebadobis gamo erTi 

saxeobis populaciebic gansxvavdebian mkveTrad erTmaneTisgan. 

darvinis mixedviT ansxvaveben cvalebadobis 2 formas: 

aramemkvidreobiTsa da memkvidreobiTs. SemCneulia, rom erTi saxeobis 

individebi garkveuli zemoqmedebis Sedegad ganicdidnen cvlilebas erTi 

mimarTulebiT. mag.: axovani cxenis jiSebi, romlebic gadaiyvanes nakleb 

yuaTian sakvebian mTebsa da kunZulebze, _ tanmorCilebi gaxdnen. 

TeTrTaviani kombosto cxel qveynebSi Tavs aRar ikeTebs. Tu am 

individebs SeeqmnebaT arsebobis Tavdapirveli pirobebi, maSin maTSi 

aRdgeba Tavdapirveli niSan-Tvisebebi. moyvanili faqtebi miekuTvneba 

aramemkvidruli cvalebadobis magaliTebs. e.i. organizmebis Camoyalibeba 

mimdinareobs rogorc genebis, aseve garemo pirobebis zemoqmedebiT. 

garemo pirobebi aramemkvidrulia anu modifikaciuri cvalebadobis 

mizezebia. isini garegnulad cvlian individebis saxes, magram ar iwveven 

genotipis cvlilebas. 

memkvidreobiTi cvalebadoba ki exeba memkvidreobis materialur 

safuZvlebs: qromosomebs an masSi arsebul genebs. individSi 

memkvidreobiTi cvlilebebi ganpirobebulia genebis cvlilebebiT an 

SesaZlebelia STamomavlobaSi maTi axali kombinaciebis warmoqmniT. 

genebis cvalebadobiT warmoiqmneba mutaciebi, xolo axal kombinaciur 

cvalebadobas iwvevs STamomavlobaSi genebis axali kombinaciebi. da 

SesaZlebelia rom erTi da igive geni zegavlenas axdens ara erT, aramed 
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mravali niSan-Tvisebis ganviTarebaze. esaa _ SefardebiTi cvalebadoba. 

memkvidreobiTi cvalebadobis yvela es saxe genotipis cvlilebis 

safuZveli xdeba. mutacia SesaZlebelia iyos umniSvnelo da exebodes 

rogorc morfologiur, ise fiziologiur Tvisebebs. magram mutaciebi 

vlindebian ufro mniSvnelovani saxiTac. 

kombinaciuri cvalebadobis safuZveli Sejvarebis procesia. erT 

populaciaSi gansxvavebuli individebis Sejvarebisas vRebulobT 

Svileul warmomadgenelSi genTa axal kombinacias. populaciaSi 

Tavisufali Sejvarebis safuZvelze gaCenili memkvidruli cvlileba 

ganicdis gavrcelebas individebSi. memkvidruli cvlileba warmoadgens 

masalas gadarCevisaTvis da Seesabameba evoluciuri cvlilebis sawyiss. 

memkvidreobiT cvalebadobas gaaCnia TanafardobiTi xasiaTi, mag. 

ubalno ZaRlebs kbilebic ganuviTarebeli aqvT; mtredebs, romelTac 

bumbuliT Semosili fexebi aqvT, TiTebs Sua apki gaaCniaT. amitom, roca 

sasurveli niSnis mixedviT vawarmoebT gadarCevas, unda gaviTvaliswinoT 

masTan TanafardobiT dakavSirebuli niSnebi _ SesaZlebelia 

arasasurvelic. 

organizmis sapirispiro Tvisebebi, rogoricaa: memkvidreoba da 

cvalebadoba, ganapirobeben STamomavlobis msgavsebas da gansxvavebas 

individebsa da mis winaprebs Soris. memkvidreoba gamoxatavs organuli 

formebis simyares, gamZleobas, cvalebadoba ki gardaqmnisadmi maT 

unarianobas. 

 

saxeoba da misi kriteriumebi 

 

saxeobad k. line miiCnevda im individTa erTobliobas, romlebic 

msgavsni arian agebulebiT da nayofier STamomavlobas iZlevian. 

Tanamedrove gansazRvrebiT: 

saxeoba aris individTa erTobloba, romlisTvisac damaxasiaTebelia 

morfologiuri, fiziologiuri da sxva biologiuri TaviseburebaTa 

memkvidreobiTi msgavseba, Tavisufali Sejvareba da nayofieri 

STamomavlobis mocema. misi Segueba garemos gansazRvrul pirobebTan da 

bunebaSi garkveuli farTobis (arealis) dakaveba. 
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saxeobebi gansxvavdebian erTmaneTisagan niSan-TvisebaTa kompleqsiT. 

TuToeuli maTgani, an yvela erTad SeiZleba gaxdes saxeobis 

diagnostikis saSualeba, anu kriteriumi. esenia: morfologiuri, 

genetikuri, geografiuli, ekologiuri, bioqimiuri da sxv. 

morfologiuri kriteriumebi _ mis safuZvels warmoadgens saxeobis 

individebis Sinagani da garegani aebulebis msgavsebisa. arseboben 

saxeobebi, romlebic morfologiurad msgavsebi arian, magram erTmaneTs 

ar ejvarebian. isini wodebulia saxeoba-oreulebad: mag.: Savi virTxis 2 

saxeoba-oreuli, romlebsac 38-40 qromosomebi gaaCniaT. winaT es 

individebi erTi saxeoba egonaT. Seswavlilia koRos 6 saxeoba-oreuli, 

romelic erTi saxeoba egonaT. marto morfologiuri kriteriumiT ver 

ganvsazRvravT saxeobis gamoyofas.  

genetikuri kriteriumi _ misi saSualebiT xdeba saxeobaTa 

daxasiaTeba qromosomuli kompleqtiT, romelsac axasiaTebs 

ricxobrivoba, forma da zoma, rac warmoadgens saxeobis ganmsazRvrel 

niSans. saxeobebs gaaCniaT qromosomaTa sxvadasxva kompleqti, amitomac 

maTSi arc Sejvareba mimdinareobs da aRarc nayofieri STamomavloba 

miiReba. es saxeobebi gamijnulni arian erTmaneTisagan. 

geografiuli kriteriumi _ esaa gansazRvruli bunebrivi areali, 

romelic uWiravs saxeobas. areali SeiZleba iyos didi da mcire, 

wyvetili da mTliani. arseboben iseTi saxeobebi, romlebic 

gavrcelebuli arian yvelgan da dakavSirebuli arian adamianTa 

saqmianobasTan (bevri sarevela mcenare, mavnebeli mweri). e.i. 

geografiuli kriteriumic ar SeiZleba iyos gadamwyveti saxeobis 

gamosayofad. 

ekologiuri kriteriumi _ garemo faqtorTa erTobliobaa, romelSic 

saxeoba arsebobs. arsebobs baia mwvave _ gavrcelebulia mdelosa da 

mindorze. ufro tenian adgilebSi izrdeba mxoxavi baia-niaxura. 

mdinareebis, tborebis sanapiroebze da Waobian adgilebSi gvxvdeba 

msusxavi baia.  

bioqimiuri kriteriumebi _ saxeobebi gansxvavdebian erTmaneTisagan 

qimiuri SedgenilobiT, rac exeba pirvel rigSi cilovan nivTierebebs. 

cilebi da nukleinis mJaveebis saxeobrivi specifika gansxvavebulia. e.i. 

bioqimiuri kriteriumebic araa sakmarisi saxeobis gamosayofad. 
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imisaTvis, rom davadginoT individis saxeoba, aucilebelia, misi 

Seswavla yvela kriteriumebiT. e.i. sakmarisi ar iqneba calkeuli 

romelime kriteriumis gamoyeneba, aramed kriteriumebis erToblioba da 

urTierTdamowmeba iZleva saxeobis swor daxasiaTebas da misi adgilis 

gansazRvras (i. polinski 1985w.). 

rogorc viciT, saxeobis calkeuli individebi araTanabradaa 

gavrcelebuli arealis farglebSi. mag.: mWidro dasaxlebul ubnebs 

cvlian meCxerad dasaxlebuli ubnebi da es araTanabari ganawileba 

individebisa dakavSirebulia im gansxvavebul pirobebTan, romlebic 

gvxvdebian arealis sxvadasxva ubanSi. aq igulisxmeba mikroklimati, 

niadagis kveba, sxvadasxva saxeobis arsebobac. xangrZlivi drois 

ganmavlobaSi Tavisi arsebobiT sxvadasxva saxeobis individebi qmnian 

garkveul dajgufebebs. 

erTi saxeobis Tavisuflad Sejvarebad individTa erTobliobas, 

romlebic xangrZlivad arseboben arealis gansazRvrul nawilSi da 

SedarebiT gamocalkevebulni arian amave saxeobis sxva erTobliobisagan, 

populacia ewodeba. 

populacia aris saxeobis elementaruli struqtura. individTa 

Tavisufali Sejvareba aris individebis gamaerTianebeli faqtori 

populaciad. aRsaniSnavia populaciaSi gaerTianebuli individebis niSan-

Tvisbebis msgavseba. erTi populaciis sazRvrebSi sxvadasxva sqesis 

individTa Sexvedra metia, es iwvevs maT Soris Sejvarebis met 

SesaZleblobas, vidre mezobeli populaciebis individTa Soris. 

arseboben geografiuli da biologiuri barierebi, romlebic 

abrkoleben populaciaTa Serevas. 

geografiuls miekuTvneba: mdinareebi, mTebi, hava, zRva, niadagi. 

biologiurs miekuTvneba: cxovelebSi _ maTi sasqeso aparatis 

agebulebis sxvadasxvaoba; frinvelebSi _ budobis vadebi; mRrRnelebSi _ 

soroebisa da budeebis gakeTebis instinqtebi, qcevebis sxvadasxvagvaroba, 

maTSi dagrilebis periodebis gansxaveba; mcenareebSi _ damtvervis 

sxvadasxva periodebi, yvavilobis dammtveravi mwerebisadmi 

damokidebuleba. 

erTi saxeobis populaciebs Soris arsebobs gansxvavebebi, 

rogoricaa: sivrcis zomebi; romelic nebismieri saxeobis populaciisTvis 
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gansxvavebulia. mag. erTi xvlikis populacia ikavebs 0,1 heqtridan 

ramdenime heqtars; wylis memindvria _ erTidan ramdenime aTeul 

heqtramde.  

sezonis mixedviT da wliTiwlobiT xdeba individTa raodenobis 

Secvla da Sesabamisad icvleba maTi ricxobriobac. mcenareTa da 

cxovelTa im saxeobebs, romelTac xangrZlivi sicocxle da mcire 

nayofiereba axasiaTebT, populaciebis ricxvi SedarebiT myari aqvT. 

roca populaciebSi individTa raodenoba mcirea, aseulia an ufro 

naklebi, SemTxveviTma mizezebma, rogoricaa: wyaldidoba, xanZari, amindis 

cvileba da sxva, SeiZleba es ricxvi imdenad Seamciros, rom Sobadobam 

ver dafaros danaklisi. 

vinaidan memkvidreobiTi cvlilebebi populaciis individebSi 

warmoiqmneba, amitom populacia _ evoluciis erTeulia. Sejvarebis 

procesi amravlebs memkvidrul cvlilebebs populaciaSi, bunebrivi 

gadarCevisa da arsebobisaTvis brZolis procesebis mxardamxar. maTi 

wyalobiT gadarCebian da Tavis STamomavlobas toveben is individebi, 

romlebsac mocemul pirobebSi aRmoaCndebaT sasargeblo cvlilebebi. 

populaciebi erTiandebian da qmnian ufro did Sidasaxeobriv 

dajgufebas, esaa qvesaxeoba. igi Sedgeba populaciebisagan, romlebic 

bunebaSi dakavebuli arealiT, an ekologiuri TaviseburebebiT 

emsgavsebian erTmaneTs. 

saxeobebSi gaerTianebulia qvesaxeobebi. saxeobis arsebobis formas 

warmoadgens ara marto populacia, aramed _ qvesaxeobac. isini 

uzrunvelyofen Seguebas garemos konkretul pirobebTan. mag.: oragul 

taimens gaaCnia 3 qvesaxeoba, romlebic morfologiurad gansxvavdebian 

erTmaneTisagan da Seguebulni arian garkveul pirobebs, sadac 

binadroben. isini gvxvdebian Savi, kaspiis da aralis zRvaSi. 

imisaTvis rom adamianma racionalurad gamoiyenos esa Tu is saxeoba, 

aucilebelia icodes populaciis Semadgenloba, misi asaki da sqesi, misi 

nayofierebisa da sikvdilianobis ricxobrivi meryeobis mizezi. unda 

moaxdinos populaciis individTa ricxobrivi regulacia, romelic 

gamoixateba sanadiro meurneobis wesierad gaZRolaSi, gegmazomier 

rewvSi, TevzaobaSi, rac iwvevs axali populaciebis gaCenas da maTi 

ricxobriobis zrdas. 
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saxeoba, romelic Sedgeba qvesaxeobebisa da populaciebisagan, iWers 

did areals, miuxedavad imisa, rom arealis farglebSi arsebobs 

gansxvavebuli pirobebi. saxeobis individebi Seguebulni arian 

sicocxlis garkveul pirobebs. da yvela saxeoba, miuxedavad maTSi 

Semavali populaciebis raodenobisa, Tavis mxriv warmoadgenen 

erTmTlians. es ganpirobebulia misi gancalkevebiT sxva saxeobebisagan. 

sxvadasxva saxeobebis individebi gansxvavdebian qromosmomTa kompleqsiT. 

es ansxvavebs maT morfologiurad da fiziologiurad, amitom isini ar 

ejvarebian erTamenTs. garda amisa, maT axasiaTebT gansakuTrebuli niSan-

Tvisebebi, gamravlebis sxvadasxva Taviseburebani, periodebi, adgilebi, 

qcevebi. iSviaT SemTxvevaSi zogjer gankerZoebuli saxeobis individebi 

ejvarebian erTmaneTs, miRebuli hibridebi unayofoa an sicocxles 

unarmoklebuli. 

saxeobis mTlianobas ganapirobebs maT individebs Soris arsebuli 

kavSirebi. mag.: mdedrebsa da mamrebs Soris; mSoblebsa da STamomavlebs 

Soris; kavSirebi jogSi, gundSi, ojaxSi. am kavSirebis mravalferovneba 

ganapirobebs saxeobis, rogorc mTliani sistemis arsebobas. maT 

individebSi gamomuSavda urTierTSeguebulobani, rac gamoixateba maT 

erTmaneTze zrunvaSi, maT Soris urTierTobaSi signalebis meSveobiT, 

mtrisgan Tavis dacvaSi da sxva. magram, Segueba xandaxan iwvevs 

calkeuli individebis daRupvasac. mag.: zogi frinveli budeSi 

siviwrovis gamo Tavis bartyebs budidan agdebs, romlebic iRupebian. 

samagierod gadarCenili bartyebi Tavisuflad izrdebian da 

cxovelunarianebi gamodian. aseTi Segueba mTlianad saxeobisaTvis aris 

sasargeblo. 

 

brZola arsebobisaTvis  

 

cocxali organizmebi Seguebuli arian sasicocxlo pirobebTan 

brZolas. ris Sedegadac maTi nayofiereba aRwevs gasaocar raodenobas. 

mcenareebi, romlebic mravldebian TesliT, didi raodenobiT gamoyofen 

mas. mag. yayaCos erTi mcenare 32000-mde Tesls gamohyofs. adamianis iseTi 

paraziti, rogoricaa (mrgvali Wia) _ askarida dRe-Ramis ganmavlobaSi 

240000 kvercxs debs. ruxi virTagva weliwadSi 5 nayars iZleva, sadac 
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TiToeulSi 8 Rlapia. 3 Tvis Semdeg virTagvebi aRweven ra sqesobriv 

momwifebas, agrZeleben axali Taobis mocemas. populaciaSi gamravlebis 

Sedegad yvela individi, rom gadarCes dedamiwaze miRebuli axali Taoba 

swrafad gansaxldeboda misTvis sasurvel adgilze. populaciebSi 

warmoiqmneba imaze meti individi, vidre maT mier dakavebul teritoriaze 

SeiZleba arsebobdes, ris Sedegadac warmoiqmneba Seusabamoba individis 

ricxvsa da maT sicocxlis saarsebo saSualebaTa Soris. swored es 

iwvevs ,,arsebobisTvis brZolas”, romelic mimdinareobs bunebaSi sami 

formiT: saxeobis erTi populaciis individebs Soris; sxvadasxva 

saxeobis populaciebs Soris da populaciis individebis brZola 

araorganuli bunebis araxelsayrel pirobebTan gaumjobesebis mizniT. es 

brZola gulisxmobs rTul da mravalmxriv damokidebulebas individebs 

Soris. arsebobisaTvis brZolis formebi wamoayena da Seiswavla C. 

darvinma. 

Sidasaxeobrivi brZola mimdinaroebs nebismieri saxeobis populaciis 

individebs Soris, romelic Zlier daZabulia, radgan maT esaWiroebaT 

erTnairi sakvebi, TavSesafari da saSiSroebac msgavsi uCndebaT. xSirad 

brZolis es forma vlindeba nadavlisaTvis SejibrSi, msxverplTa Soris 

Tavis daRweva, metoqeoba mamrisaTvis, an teritoriisaTvis. mcenareTa 

samyaroSi maRali xeebi Tavisi varjebiT iReben mzis sxivebis did 

nawils. isini Tavis fesvTa sistemiT STanTqaven met wyals da masSi 

gaxsnil mineralur marilebs. gamarjvebuli es xeebi TavianTi 

ganviTarebiT Cagraven sxva xeebs, romlebic sabolood xmebian da 

iRupebian. maSasadame, individTa damokidebuleba metad mravalferovania 

da igi emsaxureba saxeobis da populaciis gadarCenas. magram imave dros, 

sazianoa calkeuli individebisaTvis. Sidasaxeobriv brZolas Tan axlavs 

nayofierebis Semcireba da rasakvirvelia, individTa daRupva. yovelive es 

mTeli rigi Taobebis ganmavlobaSi saxeobas xels uwyobs ufro kargad 

Seeguos arsebul garemos. 

saxeobaTSorisi brZola mimdinaroebs sxvadasxva saxeobis 

populaciebs Soris. is aranakleb mZafrad mimdinareobs Tu sxvadasxva 

saxeobebi saWiroeben msgavs pirobebs, miT umetes roca es populaciebi 

erT gvars ganekuTvnebian. mag. ruxi da Savi virTagva erTi gvaris 

sxvadasxva saxeobaa. ruxma virTagvam mTlianad gandevna Savi virTagva, 
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romelic amJamad tyian raionebsa da udabnoebSi gvxvdeba. ruxi ufro 

didia da kargad mcuravi. gacilebiT agresiulic. saxeobaTa Soris 

brZola gulisxmobs erTi saxeobis mier meore saxeobis calmxriv 

gamoyenebas. maT am damokidebulebas ewodeba mtacebeli-msxverpli. magram 

arsebobisaTvis brZolis formas warmoadgens isic, rom erTi saxeoba 

xels umarTavs meores, sakuTari Tavis dauzianeblad, axdens sxvadasxva 

saxeobis urTierTxelSewyobas. saxeobaTa brZola aZlierebs da amZafrebs 

Sidasaxeobriv konkurencias, rac iwvevs saxeobaTa Secvlas da 

srulyofas. 

araorganuli bunebis araxelsayreli pirobebisaTvis brZola 

mimdinareobs yvelgan, sadac populaciis individebi xvdebian Warbi 

siTbos an sicivis, tenis an simSralis pirobebSi. mag. udabnoSi 

mcanereebi gvalvas ebrZvian. brZolis am formas didi mniSvneloba aqvs 

evoluciisTvis, vinaidan igi amZafrebs Sigasaxeobriv brZolas. mag. 

siTbosa da sakvebis ukmarisobisas mwvavdeba brZola mcenareTa 

populaciis individebs Soris. da am momqmedi faqtorebis mixedviT 

gamarjvebulni gamodian SedarebiT Zlieri mcenareebi. Tu es Tvisebebi 

memkvidreobiT gadaecema is gamoiwvevs saxeobis srulyofas. saarsebo 

Sejibrs xSirad biologiursac uwodeben, radgan am ,,brZolaSi” 

monawileebad gvevlinebian mcenareebi, cxovelebi da ara adamiani.  

mecnierebi swavlobdnen cocxal bunebaSi mimdinare arsebobisaTvis 

brZolis rTul da mravalnair urTierTdamokidebulebas _ saxeobis 

SigniT, saxeobebs Soris da individTa brZolas araorganul bunebasTan. 

maTi Seswavla gamoarCevs individTa sicocxlisunarianobis maCvenebels, 

maT nayofierebas, maT dadebiT da uaryofiT mxareebs da praqtikul 

meTodologias SeimuSaveben adamianis sasargeblod. 

 

bunebrivi gadarCeva  

 

erTi populaciis individebSi memkvidreobiTi individualuri 

cvlilebebi mimdinaroebs sxvadasxva mimarTulebiT da Tu isini garemos 

erTsa da imave pirobebSi moxvdebian, es cvlilebebi SeiZleba aRmoCndes 

mravalferovani. arsebobs saziano da sasargeblo cvlilebebi. 
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saziano cvlilebebi aqveiTebs nayofierebas, amcirebs maT gadarCenis 

SesaZleblobasa da ricxvs. sasargeblo cvlilebebi ki individs aniWebs 

gadarCenis Sanss (Tundac minimalurs) da im individebs, romlebsac es 

cvlileba gaaCniaT, meti SesaZlebloba eqnebaT TavianTi gvaris 

SenarCunebisa da gamravlebisaTvis (C. darvini). zogierTi cvlilebebi 

ucnobia, amitom isini ekuTvnian neitralurs. saziano sasargeblo da 

neitralur niSan-Tvisebebs Soris arsebobs kavSiri. isini evoluciaSi 

asruleben gansazRvrul rols. 

individebi, romelTac garemos gansazRvrul pirobebSi gaaCniaT 

sasargeblo memkvidreobiTi cvlilebebi, arsebobisaTvis brZolaSi 

gadarCebian da datoveben nayofier STamomavlobas, xolo saziano 

memkvidruli Tvisebebis mqone individebi iZlevian mcirericxovan, sust 

STamomavlobas da bolos es saxeoba SeiZleba gadaSendes kidec. 

process, romlis Sedegad gadarCebian STamomavlobis momcemi 

individebi da romelTac mocemul pirobebSi gaaCniaT sasargeblo 

memkvidruli cvlilebebi, bunebrivi gadarCeva ewodebaT. aq gadamrCevi 

faqtoris rols asrulebs _ garemo pirobebi. 

gadarCeva saTaves iRebs populaciebidan. yoveli bunebrivi 

populacia aris erTi saxeobis individTa jgufi, gansxvavebuli 

genotipiT e.i. morfologiuri niSnebiTa da fiziologiuri TvisebebiT. 

rac ufro mravalferovania populacia individTa genotipebisa, miT ufro 

efeqturad moqmedebs masze bunebrivi gadarCeva. 

evropuli qveynis industriul raionebSi, sadac xeebi WvartliTa da 

mtvriT iyo dafaruli, ganidevnen Ria Seferilobis mwerebi. SeniSnulia, 

rom q. birmingemSi haeris gaWuWyianebis SemcirebasTan erTad 2-jer 

Semcirda muqi orwertilovani Wiamaiebis ricxvi, radgan ganaTebis fonze 

isini SesamCnevi gaxdnen da frinvelebi maT gamalebiT kenkavdnen. 

gadarCevas gaaCnia mimarTuli xasiaTi. is axdens Seguebulobis 

srulyofas saarsebo pirobebTan. 

Tu garemoSi arsebuli pirobebi met-naklebad mudmivia, erTi da imave 

saxeobis romelime populacia, sxva populaciebTan SedarebiT TandaTan 

Zlierdeba da mtkicdeba, xolo maTSi ufro adre binadari populaciebi, 

(mravali milioni wlis ganmavlobaSi) TiTqmis ucvleli rCeba 

(mtevanfarfliani Tevzebi). individebi, romlebic TavianTi niSan-
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TvisebebiT mkveTrad gadaixrebian normidan, gaicxrilebian 

arsebobisaTvis brZolaSi. mag.: qariSxalSi daRupuli beRurebi 

umTavresad moklefrTianebi an grZelfrTianebi aRmoCndnen. am dros 

TiTqmis mTlianad gadarCnen saSualofrTianebi.  

garemo pirobebis Secvlisas ukeTes mdgomareobaSi aRmoCndnen is 

individebi, romlebmac axal pirobebSi SeiZines sasargeblo mutaciebi. 

aseTi individebi TaobaTa ganmavlobaSi warmatebiT gadarCebian da 

mravldebian. danarCenebze gadarCeva momakvdineblad moqmedebs. es 

procesi iwvevs niSan-Tvisebebis axali normis dadgenas. mag.: okeanis 

patara kunZulze, sadac xSirad Zlieri qaria, darvinma ipova ufrTo da 

grZelfrTiani mwerebi. grZelfrTianebi gadarCnen da gamravldnen, 

ufrToebi Tavs naprals afarebdnen, xolo normalurfrTianebi qars 

mihqonda okeaneSi da uklebliv iRupebodnen. (i. polianski 1985w.) 

maSasadame bunebrivi gadarCeva  moqmedebs populaciasa da mTlian 

saxeobisaTvis sasargeblo  memkvidreobiTi cvlilebebis SenarCunebisa da 

dagrovebis gziT, qmnis garemosTan ukeT Seguebul axal organizmebs da 

im individebs, romlebic datoveben STamomavlobas. aseTi individebi 

arsebobisaTvis brZolaSi iSviaTad iRupebian. bunebriv gadarCevas 

axasiaTebs nela moqmedeba da vrceldeba orive sqesze maT nebismier 

asakSi. bunebrivi gadarCeva asrulebs SemoqmedebiT rols. aramimarTul 

memkvidreobiT cvlilebebidan gadairCeva iseTi unariani individebi, 

romlebic arsebul mocemul pirobebSi warmoqmnian ufro srulyofil 

individTa axal jgufs. 

 

organizmTa Seguebuloba  

 

cxovelebi Tavisi agebulebiT, instiqtebiTa da qcevebiT Seguebulni 

arian sasicocxlo pirobebTan. erTsa da imave pirobebSi sxvadasxva 

cxovelebs Seguebis sxvadasxva samarjveebi gaaCniaT: Txunela miwas 

Txris _ kidurebiT, bruca _ miwisqveSa savalebs kbilebiT da TaviT 

akeTebs; selapi curavs lastebiT; delfini _ kudis farflebiT. 

gamravlebis sxvadasxva intensivoba mniSvnelovani Seguebaa saxeobisa 

da populaciebis SesanarCuneblad. ufro mravalricxovania STamomavloba 

im saxeobisa, romlebic masiurad nadgurdebian (paraziti Wiebi), xolo 



 34 

mcirericxovani im saxeobebis, romlebsac STamomavlobaze mzrunvelobis 

instinqti aqvT ganviTarebuli. mag.: ekala 120-150 qviriTs yris, mamris 

Tavis mier agebul budeSi ganayofierebul qviriTsa da lifsitebs icavs. 

virTevza ki yris 4 milionamde da STamomavlobas ki ar icavs. 

mwvane muxluxis winaprebi iyvnen sxva Seferilobis. isini mwvane 

foTlebiT ar ikvebebodnen. raRac mizezis gamo iZulebulni gaxdnen Tavi 

gamoekvebaT mwvane foTlebiT, maTi populaciebi Seferilobis mxriv 

araerTgvarovani iyo da maTSi gamudmebiT warmoiSveboda mutaciebi, 

amitom mwvane muxluxebs Soris iqneboda momwvano feris individebic, 

romlebic foTlebs Soris naklebad SesamCnevebi iyvnen. arsebobisaTvis 

brZolaSi bunebrivi gadarCevis zemoqmedebiT gadarCebodnen da 

STamomavlebas datovebdnen momwvano elferis individebi. Semdgom 

TaobebSi es procesi grZeldeboda droTa ganmavlobaSi. bunebrivi 

gadarCevis wyalobiT muxluxebis sxeulis mwvane Seferiloba sul ufro 

metad Seexameboda ZiriTad fers, aseve SeiZleba aixsnas mimikriis 

warmoSoba individebSi, romelTac aRmoaCndebodaT sxeulis formis 

Seferilobis an qcevis mxriv sul mcire memkvidreobiTi gadaxrebi. es ki 

aZlierebda maT msgavsebas kargad dacul cxovelebTan. maT eZleodaT 

gadarCenisa da STamomavlobis datovebis meti SesaZlebloba im 

individebTan SedarebiT, romlebic sasargeblo cvlilebebi ar gaaCniaT 

(i.polianski, 1985w.). 

mTel rig TaobaSi yoveli Segueba gamomuSavdeba memkvidreobiTi 

cvlilebebis safuZvelze arsebobisaTvis brZolisa da garCevis procesSi. 

organizmTa Segueba evoluciis mamoZravebeli Zalebis moqmedebis Sedegia 

arsebobis mocemul pirobebSi. cvalebadoba SeiZleba iyos sasargeblo 

da saziano. Seguebuloba ki yovelTvis sasargebloa organizmisaTvis. 

organizmTa agebulebisa da funqciebis mizanSewoniloba garemos 

konkurenciul pirobebTan SefardebiTobaSi gamoixateba da yoveli 

Segueba organizms exmareba, rom gadarCes im pirobebSi, romelSic is 

Camoyalibda evoluciis mamoZravebeli Zalebis zegavleniT. mag.: zamTris 

naTel mzian dRes TeTri kakabi Tavs gamoaSkaravebs Tovlze Tavisi 

CrdiliT; TeTri kurdReli tyeSi Tovlze SeumCnevelia, magram xeebis muq 

fonze igi xiluli xdeba. 
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cxovelTa instinqtebis gamovlinebaze dakvirveba gviCvenebs, maT 

SefardebiT mizanSewonilobas. mag.: Ramis peplebi mofrinaven 

cecxlisaken, magram maSinve iRupebian. cecxlisaken maT eweva instinqti. 

isini neqtars agroveben Ria feris yvavilebidan, romlebic RamiT kargad 

Canan. 

organos viwro specializacia SeiZleba aRmoCndes organizmisaTvis 

damRupveli. mag.: namgalas grZeli frTebi da mokle fexebi aqvs. is swori 

zedapiridan ver afrindeba, misi afrena SesaZlebelia mxolod raime 

napiridan _ akvriT. organizmTa simbiozuri Tanacxovrebis dros miRebul 

sargeblobasac gaaCnia SefardebiTi xasiaTi. mag.: zogjer sokos rifebi 

Slian maTTan Tanamcxovreb wyalmcenareebsac. e.i. Seguebuloba aris ara 

absolituri, aramed mas gaaCnia SefardebiTi xasiaTi. 

 

axal saxeobaTa warmoqmna 

 

evoluciis procesSi mniSvnelovan etaps warmoadgens axali 

saxeobebis warmoqmna. C. darvinis mixedviT axal saxeobaTa warmoqmna 

mimdinareobs istoriulad da warmoadgens bunebrivi gadarCevis Sedegs. 

arsebobis pirobebis Secvlis dros saxeobis SigniT mimdinareobs niSan-

Tvisebebis dacilebis procesi, rasac divergencia ewodeba. igi iwvevs 

saxeobis SigniT individTa axali jgufebis warmoqmnas. Tavidan sawyiss 

iRebs mravali forma, romlebisganac SemdgomSi yvela ver viTardeba. 

ufro metad dacilebul formebs, niSan-Tvisebebis mixedviT, gaaCniaT 

meti SesaZlebloba nayofieri STamomavlobis datovebisa da gadarCenisa, 

radganac naklebad metoqeoben erTmaneTs, vidre Sualeduri formebi. 

aseTebi TaobaTa grZel rigSi bunebrivi gadarCevis zemoqmedebiT 

TandaTan ispobian arsebobisaTvis brZolaSi. e.i. gadarCenis meti garantia 

gaaCniaT kidura formebs, magram gadarCena SeuZliaT Sualedur 

formebsac, kidura formebidan xandaxan mxolod erTi viTardeba. 

SeiZleba metic ganviTardes. Tu garemos pirobebi ar icvleba mcired, 

maSin saxeobac TiTqmis ucvleli rCeba. 

XX saukunis 30-ian wlebSi yuradRebas ipyrobda saxeobis arsebobis 

forma _ populacia. saxeobis SigniT mimdinareobs _ mikroevoluciis 

procesi rogorc evoluciis yvelaze adrindel sawyisi etapi. is iwvevs 
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axal Sigasaxeobriv dajgufebas _ populaciisa da qvesaxeobis saxiT. es 

procesi SesaZlebelia dakvirvebisa da SeswavlisaTvis, radgan igi 

istoriulad mokle droSi mimdinareobs. 

yoveli populacia Sedgeba individebisagan, romlebic TavianTi 

memkvidreobiT bunebiT _ genotipiT gansxavebulni arian. arsobisaTvis 

brZolisa da bunebrivi gadarCevis Semdeg populaciaSi zogi genotipis 

mqone individebi gadarCebian, zogi ki _ ara. bunebrivma gadarCevam 

populaciaSi mravali Taobis ganmavlobaSi SeiZleba gamoiwvios genebis 

Semadgenlobis cvlilebebi, rac SesaZlebelia axali qvesaxeobebis da 

saxeobebis warmoSobas misces dasabami. ganarCeven saxeobaTa warmoqmnis 2 

gzas: geografiulsa da ekologiurs. 

gegrafiuli saxeobaTa warmoqmna dakavSirebulia saxeobis arealis 

gafarToebasTan da istoriulad warmoqmnil fizikur zRudeebis (mTebi, 

mdinareebi) arealis izolirebul nawilebad dayofasTan. arealis 

gafarToebisas saxeobis populaciebi xvdebian axal niadagur-klimatur 

pirobebSi da individTa axal TanasazogadoebebSi. rac populaciaSi 

iwvevs memkvidruli cvlilebebis gaCenas, mimdinareobs arsebobisaTvis 

brZola da moqmedebs bunebrivi gadarCevac. ris saboloo Sedegad 

gvevlineba populaciaSi genuri Sedgenilobis cvlileba _ 

mikroevolucia. 

mag.: cimbiruli lariqsis populaciebi uralidan baikalamde 

gansaxldnen da aRmoCndnen axal gansxvavebul pirobebSi. Sejvarebis 

Sedegad individebSi Cndeba genTa axali kombinaciebi da mudmivad 

warmoiqmneba mutaciebi. arsebobisaTvis brZolis procesSi da bunebrivi 

gadarCevis moqmedebiT gadarCebodnen da STamomavlobas tovebdnen is 

individebi, romlebsac aRmoaCndaT sabinadro pirobebSi sasargeblo 

cvlilebebi. 

sabinadro cvlilebebis dros, romelic bunebaSi xangrZlivad 

mimdinareobda, gaCnda mkveTri gansxvavebebi populaciebs Soris. aman 

warmoqmna biologiuri izolacia da dasabami misca erTi saxeobis 

sxvadasxva populaciebSi individTa Seujvareblobas. pirobebis 

gamkacrebis SemTxvevaSi evoluciis mamoZravebeli Zalebis zemoqmedebiT 

Camoayalibda axali saxeoba _ dauruli lariqsi. 
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biologiuri izolaciis magaliTia baikalis tba, romelic 

mTagrexilebiT aris gamocalkevebuli sxva wyalsatevebisagan. am tbaSi 

binadroben brtyeli Wiebis, kibosnairebisa da Tevzebis bevri saxeoba da 

gvari, romlebic sxvagan arsad gvxvdebian.  

ekologiuri saxeobaTawarmoqmna _ bunebaSi warimarTeba maSin, 

rodesac erTi saxeobis populaciebi sxvadasxva sabinadro pirobebSi 

imyofebian, magram mainc rCebian Tavis arealis farglebSi. am drosac 

evoluciis mamoZravebeli Zalebi zemoqmedebs maT populaciaSi. genebis 

Sedgenilobis cvlileba ise Rrmavdebian TaobebSi, rom populaciis 

individebs Soris Sejvarebis procesi aRar mimdinareobs da warmoiqmneba 

biologiuri izolacia.  

sevanis tbaSi arseboben kalmaxis populaciebi da isini 

gansxvavdebian tofobis vadebiT, saqviriTe adgiliT da siRrmiT. 

arsebobs wivwivebis xuTi saxeoba, romlebic gansxvavdebian kvebiT; 

didi wivwiva ikvebeba mwerebiT baRebsa da parkebSi. wiwkana mcire zomis 

mwerebiT mopovebuli xis qerqSi; qoCora wiwkana wiwviani xeebis qerqebiT. 

wivwiva da Savi wivwiva _ ikvebebian tyeebSi mopovebuli mwerebiT. 

dResac grZeldeba axali saxeobebis warmoqmnis procesi. 

geografiul izolacias SeiZleba daerTos moqmedi ekologiuri 

izolacia. magram populaciaSi genuri Sedgenilobis Secvla yovelTvis 

ar iwvevs axali saxeobis warmoqmnas, radgan Sida populaciuri 

dajgufeba da populaciis arsebobis xangrZlivoba gansxvavebulia. 

zogierTi SeiZleba gadaSendes, zogi ki Camoyalibdes axal saxeobad.  

Tumca nebismier dros vRebulobT garemos pirobebTan populaciis 

Segueblobis gaumjobesebas. bunebriv gadarCevas, romelic moqmedebs 

axal saxeobaTa warmoqmnis procesebze, gaaCnia divergenciuli da 

SegueblobiTi xasiaTi. 

axali saxeobebisaTvis damaxasiaTebelia sxva saxeobebTan 

Seujvarebuloba. SesaZlebelia yovel axal saxoebaSi SigniT daiwyos 

mikroevoluciis procesi da evoluciis ZiriTadi Zalebis: memkvidruli 

cvalebadobis, arsebobis brZolisa da bunebrivi gadarCevis saSualebiT 

gamomuSavdes axali Segueblobani, an moxdes arsebuli saxeobis 

srulyofa. 
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mikroevoluciis dasasruli axal saxeobaTa warmoqmnis procesia. 

saxeoba saTaves iRebs populaciebidan. igi organuli samyaros 

ganviTarebaSi gansakuTrebuli etapia, ganumeorebeli Tvisebrivad, magram 

amave dros saxeoba evoluciuri procesis Tanamedrove etaps 

warmoadgens, igi ganicdis TandaTan garTulebas. arsebuli saxeobebi 

Seguebulni arian Tavis saarsebo pirobebs, amitom yvela saxeobam ver 

SeZlo gabatonebuliyo organizaciis erTsa da imave safexurze _ 

maRalze. mag.: indoeTis okeaneSi binadroben Tavfexiani moluskebi, 

romlebmac TiTqmis ar ganicades cvlileba mravali aTeuli milioni 

wlis ganmavlobaSi. es individebi warmoadgenen evoluciur Cixs, radgan 

isini Seguebulni arian TavianT sasicocxlo pirobebs. 

bunebaSi mimdinare evoluciis process gaaCnia Tavisi Sedegebi: 

cocxal arsebaTa organizaciis TandaTanobiTi amaRleba da garTuleba. 

organizmTa Segueba garemos pirobebTan da saxeobaTa mravalferovneba. 

 

makro da mikroevolucia 

 

makroevolucia _ mimdinaroebs istoriulad drois did SualedSi, 

amitom igi SeswavlisaTvis miuwvdomelia.  

saxeobidan miiReba gvarebi, gvarebidan ki _ ojaxebi da a.S. 

zesaxeobrivi warmoqmnis process _ makroevolucia ewodeba. igi 

mkveTrad gansxvavdeba mikroevoluciisagan. makroevoluciis safuZveli 

mikroevoluciaa. swored mikroevoluciidan iRebs saTaves umaRlesi 

sistematuri jgufebi. makroevoluciaSi moqmedebs igive procesebi: 

arsebobisaTvis brZola, bunebrivi gadarCeva. 

makroevoluciasac ise, rogorc mikroevolucias, aqvs divergenciuli 

xasiaTi. swored am procesTa erToblioba warmarTavs dedamiwaze 

sicocxlis evolucias. 

organizmebis dayofa jgufebad xdeba sistematikuri kategoriebis 

gamoyenebiT. esaa: tipebi, klasebi, ojaxebi, gvarebi da saxeobebi. 

damatebiT gamoiyeneba Sualeduri kategoriebi: qvetipi, qveklasi da sxv. 

sistemuri kategoriebis mravalricxovnobas iwvevs bunebrivi saxeobaTa 

mravalferovneba. 
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Tu sxvadasxva sistemuri jgufis cxovelebs arsebobis pirobebi 

erTnairi aqvT an bunebrivi gadarCevis moqmedeba msgavsi, maSin 

makroevoluciis procesSi isini iZenen sabinadro garemosTan msgavs 

Segueblobas. es iwvevs maT niSan-Tvisebebis damTxvevas da am process _ 

konvergencia ewodeba. mag.: Txunelasa da maxras wina mTxreli kidurebi 

msgavsi gaaCniaT, Tumca isini sxvadasxva tipis warmomadgenlebi arian. 

cxovelebi emsgavsebian erTmaneTs fizologiuri TvisebebiTac. mag.: 

farflfexianebsa da veSapisnairebSi cximis dagroveba aixsneba wylian 

garemoSi bunebrivi gadarCevis moqmedebiT. niSan-Tvisebebis damTxveva 

xdeba sistematurad daSorebul jgufebSi, rac aixsneba msgavsi saarsebo 

pirobebis gavleniT bunebriv gadarCevis mimdinareobaze. axlo monaTesave 

cxovelebze gavlenas axdens maTi warmoSobis erTianobac. es ki 

aadvilebs memkvidreobiTi cvlilebebis warmoqmnas.  

 

Tanamedrove klasifikaciis principebi  

 

 k. lines mier mowodebuli sistema iyo xelovnuri, radgan igi 

iqmneboda nebismierad aRebuli niSan-Tvisebebis mixedviT. naturalistebi 

masSi poulobdnen ara organizmTa Soris naTesaobas, aramed wesrigis 

gamoxatulebas, TiTqos is RmerTis mier iyo dawerili da ara naTesaobiT 

saxeobaTa Soris. klasifikaciaSi _ saxeobebis gansazRvrisas 

iTvaliswineben sxvadasxva asakSi maT saerTo niSan-Tvisebebs, romlebSic 

dasturdeba maTi naTesaoba. 

Tanamedrove sistemaSi saxeobebi nawildeba jgufebad, maT Soris 

warmoSobis mixedviT arsebuli kavSirebis safuZvelze. Tanamedrove 

sistema gansxvavdeba darvinamdeli arsebuli xelovnuri sistemisagan. igi 

gviCvenebs met-nakleb naTesaobas. dRes kidev xdeba axali aRmoCenili 

individebiT misi Sevseba. Tanamedrove sistema agebulia saxeobaTa 

qromosomuli aparatis msgavsebisa da gansxvavebebis monacemTa 

safuZvelze. es xels uwyobs sistematur jgufebs Soris naTesauri 

damokidebulebebis dadgenas. 

evoluciis mTavari gzebi   

organuli samyaros ganviTareba Soreul geologiur erebsa da 

periodebSi mimdinareobda garkveuli gzebiTa da mimarTulebebiT, sanam 
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Tanamedrove saxes miiRebda. severcovma gamoyo evoluciis sami gza: 

aramorfozi, idioadaptacia da degeneracia. 

aramorfozi iseTi evoluciuri cvlilebebia, romelic iwvevs 

cocxal arsebaTa organizaciis saerTo amaRlebas, aZlierebs cxovelqme-

debis intensiobas, magram ar warmoadgens arsebobis mkveTrad 

gansazRvrul pirobebTan viwro Segueblobas. 

aramorfozi mniSvnelovan upiratesobas aniWebs organizms 

arsebobisaTvis brZolaSi da qmnis pirobebs populaciebSi organizmTa 

gadarCenis SesaZleblobaTa gazrdisa Tu sikvdilianobis 

SemcirebisaTvis. populaciebSi individTa ricxvi izrdeba organizmTa 

gadarCenis SemTxvevaSi. es zrdis areals. axali Sidasaxeobrivi 

dajgufebisas Cqardeba axali saxeobebis warmoqmna. 

mcenareebSi qsovilebisa da organoebis warmoqmnam _ (am 

aramorfozebma) dasabami misces organul samyaros ganviTarebis axal 

etaps _ xmeleTze sicocxlesTan Seguebas. aseve udidesi aromorfozi 

mcenareebSi iyo sporebis gamravlebidan TesliT gamravlebaze gadasvla. 

cxovelebSi ki udides aramorfozad miCneulia Sinagan ganayofierebaze 

gadasvla; agreTve sisxlZarRvTa sistemis evoluciac; amfioqsusis 

milisebri gulidan xerxemlebSi or-sam da oTxsaknian gulze gadasvla; 

amas erTvoda sisxlis mimoqcevis wreebis warmoqmnac. 

aramorfozTan SedarebiT idioadaptacia warmoadgens ufro mcire 

evoluciur cvlilebas. igi gansazRvravs individis sabinadro garemo 

pirobebTan Seguebas. idioadaptacias ar axasiaTebs agebulebis ZiriTadi 

niSnebis cvlileba, arc organizaciis saerTo donis amaRleba da 

organizmTa cxovelqmedebis intensivoba. mag.: idioadaptaciis naTeli 

suraTia mfarvelobiTi Seferiloba, romelic araa dakavSirebuli 

individis organizaciis amaRlebasTan. evoluciis procesSi 

idioadaptaciis gziT warmoiqmnebian iseTi sistematikuri jgufebi, 

rogoricaa: saxeoba, gvarebi da ojaxebi. 

dadgenilia, evoluciuri cvlilebebi iwveven organizaciis 

gamartivebas. mas degeneracia ewodeba. is iwvevs mTeli rigi organoebis 

mospobas, romlebsac dakarguli aqvT biologiuri mniSvneloba. 

degeneracia ukavSirdeba parazitul cxovrebas. organizaciis 

gamartivebas Tan sdevs specifikur saarsebo pirobebTan sxvadasxva 
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Seguebulobis warmoSoba. mag.: Roris, xaris da ganier soliterebs ar 

aqvT nawlavebi, sustadaa ganviTarebuli nervuli sistema, dakarguli 

aqvT moZraobis unari. Tavze gaaCniaT kauWebi da mosawovrebi, riTac 

emagrebian maspinZlis nawlavis kedels. axasiaTebT didi nayofiereba. es 

ki uzrunvelyofs saxeobis SenarCunebasa da mis biologiur progress. 

maSasadame, saerTo degeneracia ar gamoricxavs saxeobis ayvavebas, Tumca 

misi sxeulis organizacia ganicdis gamartivebas. 

evoluciis ganxiluli es gzebi rTulia. filogenezis procesSi 

evoluciis erTi gza icvleboda meoreTi. maRalorganizebuli jgufebi 

warmoiqmneboda aramorfozebis gziT, romlis Semdeg evolucia 

grZeldeba idioadaptaciiT da zogjer degeneraciis gziTac. aramorfozi 

gzas uxsnis idioadaptacias, romelSic organizaciis donis 

aumaRleblad organuli samyaros sruli gansaxleba xdeba. 

mravali faqtobrivi masalis dagrovebisa da Sejerebis Sedegad 

dadginda evoluciuri procesis mimdinareobis arseboba. ujreduli 

agebulebis aRmoCenam daamtkica, rom yvela organizmi, Tundac sxvadasxva 

tipisa da klasisa xasiaTdebian ujredovani SedgenilobiT. sxeulis 

ormxrivi simetria, sxeulSi arsebuli Rrus, xerxemlis, ori wyvili 

kiduris, qalas, Tavisa da zurgis tvinis arsebobam daamtkica maTi 

agebulebis gegmis erTianoba, rac xerxemlianTa saerTo warmoSobaze 

migvaniSnebs. agreTve kidurebis Zvlebis sruli msgavseba formis, zomis, 

raodenobis mixedviT aixsneba aseve maTi warmoSobis erTianobiT. 

agebulebisa da warmoSobis mixedviT erTimeoris msgavs organoebs, maT 

mier Sesrulebuli funqciebis miuxedavad, homologiuri organoebi 

ewodeba. 

homologiuri organoebi gvxvdeba, rogorc cxovelebSi, aseve 

mcenareebSi, magram arseboben erTgvarovani funqciis Semsrulebeli 

organoebi, romelTac ar gaaCniaT agebulebisa da saerTo warmoSobis 

msgavsi gegma. es analogiuri organoebia. analogiuria mag.: Txunelasa da 

maxris mTxreli kidurebi, an Tevzebisa da mdinaris kibos layuCebi. 

organoebma, romlebmac evoluciis procesSi dakarges TavianTi 

pirvandeli mniSvneloba saxeobis gadarCenisTvis da imyofebian gaqrobis 

stadiaSi _ rudimentebi ewodebaT. mag.: frinvelebis frTaSi sami TiTidan 

pirveli da mesame rudimentulia (laT. rudimentum _ naSTi). 
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magram im organoebs, romlebic calkeul individebSi winaprebis 

niSnebisaken dabrunebis SemTxvevas hgavs _ atavizmebi ewodebaT.  (laT. 

,,atavus” _ winapari). 

atavizmis magaliTia: zogjer kvicebSi zebriseburi Seferiloba; 

Zroxis curze mesame wyvili dvrilis gaCena da a.S. es mauwyebelia imisa, 

rom isini warmoSobili arian im winapari cxovelebisagan, romlebsac 

oTxze meti dvrili hqonda. 

homologiuri organoebi, rudimentebi da atavizmebi organuli 

samyaros ganviTarebis mniSvnelovani damamtkicebeli sabuTebia. 

udables ZuZumwovarTa agebulebaSi gvxvdeba iseTi niSnebi, 

romlebiTac isini qvewarmavlebs uaxlovdebian. mag. eqidnasa da 

ixvniskartas (kvercxismdeblebi) gaaCniaT kloaka da amave dros 

axasiaTebs kvercxisdeba, rac naTlad metyvelebs organul samyaroSi 

gardamavali formebis arsebobaze, maT naTesaobaze. umetesi nawili 

organizmebisa viTardeba ganayofierebuli kvercxidan da ganviTarebis 

adreul stadiebze vamCnevT maT gasaocar msgavsebas _ sxeulis formis, 

kudis arsebobis, kidurebis Canasaxebis, layuCebis arsebobis mxriv. 

Tavdapirvelad yvela CanasaxSi SeimCneva qorda, Semdeg xrtilovani 

malebisagan Semdgari xerxemali, sisxlis mimoqcevis erTi wriT 

warmodgenili sisxlZarRvovani sistema da sxva Canasaxis ganviTarebasTan 

erTad msgavsebebi TandaTan sustdeba da iwyeba im niSnebis gamovlena, 

romel klassac, gvars da saxeobas miekuTvnebian isini. adamianis 

SemTxvevaSi mis Canasaxs uviTardeba Tavis tvini, 5_TiTiani kidurebi da 

a.S. yovelive es faqti aSkarad miuTiTebs yvela qordianis warmoSobis 

erTianobas da evoluciis procesis ueWvelobaze metyvelebs.  

XIX saukunis II naxevarSi germanelma mecnierebma f. miulerma da e. 

hekelma daadgines ontogenezsa da filogenezs Soris Tanafardobis 

kanoni. igi cnobilia `biogenetikuri kanonis” saxelwodebiT. am kanonis 

Tanaxmad yoveli arseba individualur ganviTarebaSi (ontogenezi) 

imeorebs Tavisi saxeobis ganviTarebis istorias. (filogenezi) anu 

ontogenezi aris filogenezis mokle ganmeoreba. 

igi gamoxatavs Rrma kavSirs ontogenezsa da filogenezs Soris, 

romelsac didi mniSvneloba aqvs organizmebs Soris naTesauri kavSiris 

gasarkvevad. magram rusi mecnierebis a. kovalevskis, a. severcovis da i. 
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Smalgauzenis Sromebma gviCvena, rom am kanoniT ar amoiwureba 

ontogenezsa da filogenezs Soris rTuli urTierTdamokidebuleba. 

droTa viTarebaSi biogenetikuri kanoni Seivso Tanamedrove 

warmodgenebiT:  

1. ontogenezSi Cveulebriv winaparTa agebulebis zrda damTavrebuli 

stadiebi ki ar meordeba, aramed maTi Canasaxebisa; 

2. ontogenezis dros SeiZleba gaCndes specialuri Seguebuloba im 

pirobebTan dakavSirebiT, romelSic mimdinareobs Canasaxis 

ganviTareba; 

3. ganviTarebis embrionalur stadiaze SeiZleba warmoiSvas axali 

memkvidreobiTi cvlilebebi, romlebic Semdeg gardaqmnian 

cxovelTa niSan-Tvisebebs. 

mag. gvelebSi malebis ricxvis gazrda. (a. severcovis mixedviT) 

moxda swored memkvidruli cvalebadobis Sedegad ganviTarebis 

embrionul stadiaze. Tanamedrove Sexedulebebi azustebs da avsebs 

,,biogenetikur kanons”. 

paleontologia _ namarxi naSTebis Semswavleli mecnierebaa, 

romelic avlens maT msgavsebasa da gansxvavebas Tanamedrove saxeobebTan. 

paleontologiis monacemebi iZleva bevr masalas sxvadasxva 

sistematikur jgufebs Soris Tanamimdevrul kavSirze. misi saSualebebiT 

moxerxda gardamavali formebis da filogenezuri rigebis dadgena. 

organuli samyaros evoluciis damamtkicebel sabuTebad gvevlineba: 

ujreduli agebuleba, homologiuri da analoguri organoebi, 

rudimentebi da atavizmebi, gardamavali formebi, embriologia, 

,,biogenetikuri kanoni”, paleontologia. yovelive es sabuTi dedamiwaze 

organuli samyaros ganviTarebis saerTo suraTs qmnis. 

 

progresi da regresi organul samyaroSi 

 

rogorc viciT cocxali bunebis ganviTareba mimdinareobda 

martividan rTulisaken, udablesidan umaRlesisaken. amasTanave xdeba 

saxeobebis Segueba sicocxlis konkretul pirobebTan. es ki iwvevs maT 

met-nakleb specializacias, zogjer viwro xasiaTsac. mag. kodalas 

agebuleba da qcevebi Seguebulia xis qerqidan mwerebis mopovebasTan. 



 44 

severcovma da Smalgauzenma daadgines rom evoluciaSi arsebobs 2 

mTavari mimarTuleba: biologiuri progresi da biologiuri regresi, 

romelTa ganxorcielebis gzebia _ aromorfozi, idioadaptacia da 

degeneracia. 

progress evoluciis procesSi axasiaTebs: 1) mocemuli saxeobis 

individTa ricxvis gadideba, 2) arealis gafarToeba, 3) axal saxeobaTa, 

qvesaxeobaTa da populaciebis warmoqmna. biologiur progress iwvevs 

agebulebis garTulebis da sxeulis organizaciis gamartiveba 

(parazituli Wiebi). dResdReobiT mravali saxeoba ganicdis biologiur 

progress. biologiuri progresis sapirispiro niSnebi axasiaTebs 

biologiur regress, rogoricaa: individTa ricxvis Semcireba, arealis 

Seviwroveba da saxeobaTa da populaciebis ricxvis Semcireba. is iwvevs 

xSirad saxeobaTa gadaSenebas. 

      adamianis mier bevri saxeobis gaZlierebuli ganadgureba iwvevs maT 

biologiur regress, igi warmoadgens saxeobaTa gadaSenebis saSiSroebas. 

amitom bunebis dacvis RonisZiebebis gatarebisas adamianma medicinasa Tu 

sameurneo moRvaweobisas mxedvelobaSi unda miiRos biologiuri 

progresis da biologiuri regresis mniSvneloba. 

 

adamiani, rogorc evoluciuri faqtorebis obieqti 

 

C. darvinis mixedviT organuli samyaros evoluciis ZiriTadi 

faqtorebi: memkvidruli cvalebadoba, arsebobisaTvis brZola da 

bunebrivi gadarCeva miesadageba adamianis  evolucias. swored am 

faqtorebis saSualebiT misma organizmma ganicada mTeli rigi 

morfologiuri cvlilebebi, ris Sedegadac adamianSi warmoiSva 

amarTuli siaruli da kidurebis (xelisa da fexis) funqciebis gayofa. 

amave dros mniSvnelovani iyo adamianis socialuri faqtorebic: 

sazogadoebrivi cxovreba, cnobierebis da metyvelebis ganviTareba. Sroma 

_ warmoadgenda adamianis evoluciis mniSvnelovan faqtors ,,Sromam 

Seqmna adamiani”. adamiani TviTon amzadebs Sromis iaraRebs. 

anTrofogenezis ZiriTad mamoZravebel Zalas _ Sroma warmoadgens, 

adamianebi cvlian bunebas Sromis procesSi. 
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maimunismagvari winaprebis morfologiur da fiziologiur 

gardaqmnebs anTropomorfozebi ewodeba. misi gamomwvevi _ Sromaa, 

romelic damaxasiaTebelia mxolod adamianisaTvis. adamianis cxovrebaSi 

gansakuTrebiT mniSvnelovania amarTuli siarulis warmoSoba, misi 

sxeulis masis, zomebis gadideba. xerxemlis _ S-buri forma, ramac 

SeiZina sxeulis moqniloba, warmoiSva TaRiseburi formis terfi, menjebi 

gafarTovda, ganmtkicda gavis Zvalic, ybebi ufro moqnili gaxda da 

SeiZina simsubuqe. amarTul adamians hqvia Homo erectus. Sublis maCvenebeli 

miuaxlovda 76-78 graduss. es procesebi mimdinareobda xangrZlivad da 

warmoadgenda SromiTi saqmianobisaTvis sasargeblo memkvidreobiT 

cvlilebebs. amas dasWirda daaxloebiT 200 aTasi weli. swored 

amarTuli siarulis wyalobiT xeli ganTavisuflda da Camoyalibda, 

rogorc Sromis organo. 

ganviTarda SromiTi saqmianoba, ramac gamoiwvia socialuri 

faqtorebis rolis gaZliereba. Sroma xels uwyobda sazogadoebriv 

cxovrebas, misi wevrebis SemWidrovebas. isini koleqtiurad saqmianobdnen: 

nadirobdnen, zrdidnen Svilebsa da Tavs icavdnen mxecebisgan. 

koleqtiurma cxovrebam gamoavlina maTSi urTierTdaxmarebisa da 

urTierTmxardaWeris sargeblianoba. moxda TandaTan cxovelTa 

moSinaureba, ramac daaCqara mesaqonleobis ganviTareba. damuSavebuli 

sakvebis gamoyenebam Seamcira maTSi saWmlis momnelebeli sistemis _ 

sigrZe. sazogadoebrivma cxovrebam Camoayaliba sazogadoebis wevrebs 

Soris Jestebisa da bgeriTi signalizaciis gamomuSaveba. adamianSi 

memkvidreobiTi cvalebadobisa da bunebrivi gadarCevis Sedegad gaCnda  

danawevrebuli metyveleba, romlis organod gvevlineba _ piris aparati 

da xorxi. garemos uSualo gaRizianebis gziT adamianSi moxda grZnobis 

organoebis gamoyeneba, rogorc aRqmis saSualeba. e.i. adamianSi 

Camoyalibda pirveli sasignalo sistema _ grZnobis organoebi da meore 

sasignalo sistema _ sityva. 

swored aman Tvisebrivad ganasxvava adamianisa da cxovelis 

umaRlesi nervuli moqmedeba. 

metyveleba adamianSi aRmocenda winaprebis gonebrivi ganviTarebis 

gansazRvrul safexurze, ramac xeli Seuwyo tvinis ganviTarebasac. 

mxolod adamians axasiaTebs  abstraqtuli azrovneba. e.i. sityvis 
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saSualebiT SesaZlebelia realurad arsebuli sagnidan ganyeneba da 

ganzogadoeba. metyvelebam xeli Seuwyo sazogadoebriv urTierTobaTa 

ganviTarebas. Tavis tvinis, azrovnebisa da cnobierebis ganviTareba 

stimuls aZlevda adamians metyevelebis srulyofaSi, rac SesaZlebeli 

iyo mxolod adamianTa sazogadoebaSi. memkvidreobiT xdeboda 

morfologiuri da fiziologiuri Taviseburebebis gadacema. xolo 

Sroma-saqmianoba, metyveleba da azrovneba memkvidreobiT ar gadaecema, es 

specifikuri Tvisebebi istoriulad warmoiSva da ganviTarda  

individualuri ganviTarebis procesSi _ ontogenezSi. 

swored Sromis meSveobiT adamiani daadga ganviTarebis civilizebul 

gzas, romelic emyareba socialur kanonebs. adamianTa sazogadoebaSi mis 

wevrebs adamianTa Soris damyarda socialuri urTierTobebi. Sroma 

gaxda mravalferovani, ramac gaaCina axali dargebi _ aRmocenda 

mecniereba, xelovneba, religia. tomebisgan TandaTan warmoiSvnen erebi, 

romlebmac Seqmnes saxelmwifoebi. 

maSasadame, anTropogenezis mamoZravebel Zalebs warmoadgens 

biologiuri faqtorebi: memkvidreobiTi cvalebadoba, arsebobisaTvis 

brZola da bunebrivi gadarCeva. socialuri faqtorebia: Sroma, cxovrebis 

sazogadoebrivi wesi, metyveleba da azrovneba. 

 

 

organuli samyaros ganviTareba 

 

      mravali aTaseuli wlis ganmavlobaSi, dedamiwaze sicocxlis 

aucilebeli priobebi ar arsebobda.  

      pirvelma eram – arqauli era, romelic 900 milion welze meti 

grZeldeboda, ar datova sicocxlis araviTari kvali. igi aRsaniSnavia 

imiT, rom arsebobdnen baqteriebi da lurj-mwvane wyalmcenareebi 

(prokariotebi), romelTa cxovelqmedebebis Sedegad wyali gamdidrda 

JangbadiT. arqaul eraSi moxda didi cvlileba: gaCndnen birTviani 

ujredebi, sqesobrivi procesi, fotosinTezi da mravalujredianoba. 

      sqesobrivma procesma ganapiroba – momaval TaobaSi mSobliur 

niSan-TvisebaTa kombinaciebis arseboba.  
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      fotosinTezis warmoSobam gayo mcenareTa da cxovelTa samyaroebi, 

romelic manamde erTiani iyo. amis magaliTia evglena (t. umartivesi 

SoltianTa kl.). igi erTdroulad warmoadgens avtotrofsac da 

heterotrofsac. sinaTleze ikvebeba mcenaresaviT, xolo sibneleSi _ 

cxovelis msgavsad.  

      wyalmcenareTa gaCenam mzis sinaTlis energiis gamoyenebiT 

warmarTa organuli nivTierebebis warmoqmnis procesi. amis Sedegad 

gamoyofilma Jangbadma gaamdidra wyali. Jangbadi warmoadgenda wyalSi 

sicocxlis ganviTarebis pirobas. atmosferoSi moxda ozonis dagroveba, 

rogorc sicocxlis damcavi. man STanTqa ultraiisferi gamosxiveba. 

fotosinTezis Sedegad Jangbadis gaCenasTan erTad ganviTarda sunTqva.   

      moxda cocxal arsebaTa organizaciis garTuleba 

mravalujredianebis gaCenasTan da garTulebasTan erTad, ramac dasabami 

misca qsovilebis, organoebis da maTi sistemebis funqciis 

diferencirebas. arqaul eras mosdevs proterozuli era, romelic 2 

miliard weliwads grZeldeboda. es era xasiaTdeba wyalmcenareebis 

siuxviT, moxda mcenareTa dayofa ZiriTad organoebad: foTlis Rerosa 

da fesvis saxiT. cxovelTa samyarodan cnobilia iseTi tipebi, 

rogoricaa ekalkanianebi, fexsaxsrianebi da qordianebi – romlis 

warmomadgeneli lanceta axlac gvxvdeba bunebaSi.  

      es era cnobilia agreTve sxeulis ormxrivi simetriis mqone 

cxovelebis gaCeniT. maT axasiaTebT sxeulis wina da ukana nawilebi, 

muclisa da zurgis mxareebi; gaaCniaT grZnobis organoebi, nerviuli 

kvanZebi, damcvelobiTi Seferiloba da sxva, ramac ganapiroba maTi 

moZraobis garTuleba. am cxovelTa ganviTareba warimarTa 

idioadaptaciis gziT. 

      paleozuri era (SesaZlebelia 570 milioni weli grZeldeboda) 

warmodgenilia kembriuli da siluruli periodebiT. kembriuli era 

aRsaniSnavia mravalujrediani didi zomis wyalmcenareebis gaCeniT da 

cxovelTa samyaroSi Wiebis, moluskebis, fexsaxsrianebis, qordinebis 

arsebobiT. am periodSi warmoiqmnen – fsilofitebi. 

      silurul periodSi aRsaniSnavia trilobitebis gaCena 

(fexsaxsrianTa t.), agreTve wylisagan ganTavisuflda xmeleTis didi 



 48 

nawili da aman gamoiwvia wyalmcenareTa Segueba axal sabinadro 

garemosTan – xmeleTTan, romelic periodulad wyliT ifareboda.  

      fsilofitebi warmoadgenen gardamaval formebs wylis mcenareebsa 

da xmeleTis mcenareTa Soris. 

      xmeleTis mcenareTa ganviTarebaSi mimdinareobda didi 

aromorfozebi: organoTa specializacia da diferenciacia. gvimranairebs, 

romlebic dasabams iReben fsilofitebidan, gaaCndaT uamravi 

upiratesoba: kargad ganuviTardaT fesvTa da gamtari sistema, agreTve 

foTlebi. maTi gamravleba dakavSirebuli iyo wyalTan. gaCnda tyeebi. 

warmoiqmna niadagi, rac xels uwyobda mcenareTa ganviTarebas. amis 

Sedegad atmosfero gamdidrda JangbadiT. warmoiqmna qvanaxSiris 

sabadoebi. tyeebSi gaCndnen SiSvelTeslovani mcenareebi. am droisaTvis 

did aromorfozs mcenareebSi warmoadgenda TesliT gamravlebaze 

gadasvla, rasac ar Wirdeboda wyali. gaZlierda mTaTawarmoqmnis 

procesi. hava gaxda TiTqmis yvelgan mSrali, biologiuri regresis 

Tanaxmad daiwyo xenairi gvimranairebis mospoba. SiSvelTeslovani 

mcenareebi aRmoCndnen ufro medegebi. TesliT gamravlebam xeli Seuwyo 

maT gamravlebas mezozur eris bolomde. xmeleTis mcenareulobis gaCenam 

Secvala atmosferos qimiuri Sedgeniloba da xmeleTze Seiqmna 

cxovelTa gadasvlisa da ganviTarebisaTvis aucilebeli pirobebi. 

      Tevzebma ganicades mniSvnelovani evoluciuri cvlilebebi – 

devonur periodSi. gamoCndnen ybiani javSaniani Tevzebi, maT SeeZloT 

aqtiuri nadiroba. srulyofa ganicada maTma nerviulma sistemam, 

grZnobaTa organoebma da Sesabamisad maTma qcevamac. am Tevzebma 

gandevnes fariani Tevzebi. devonur periodSi xmeleTze gadavidnen 

mtevanfarflianebi, romlebic sunTqaven layuCebiTa da filtvebis 

buStebis daxmarebiT. isini binadrobdnen mtknar wylebSi. mezozur eraSi 

maTi erTi Sto gadavida zRvaSi.  

      uZvelesi amfibiebi, romlebic warmoadgenen primitiul 

xerxemlianebs, warmoiSvnen mtevanfarflianebis erTi jgufidan. TandaTan 

bvunebrivi gadarCevis Sedegad farflebi gadaiqcnen kidurebad, romelTa 

daxmarebiT maT SeeZloT xmeleTze siaruli. uZvelesi amfibiebi – 

stegocefalebi (javSnosnebi) binadrobdnen Waobian adgilebSi, wyalSi 

xdeboda sasicocxlo procesebis ganxorcieleba. maT Tavsa da mucelze 
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hqondaT Zvlovani farebi. stegocefalebSi Tavmoyrilia Tevzebis, 

amfibiebis da qvewarmavlebis niSan-Tvisebebi. amfibiebis am jgufma 

moaxdina sabinadro adgilTan Segueba idioadaptaciis gziT. 

      xmeleTze ki viTardebodnen mwerebi, obobebi da morielebi, 

romelTac axasiaTebdaT haeriT sunTqva da kvercxebis deba.  

      permuli periodis dasawyisSi klimati Seicvala, daiwyo gvalvebi, 

es ki araxelsayreli aRmoCnda amfibiebisaTvis. amitom msxvili amfibiuri 

nawili gadaSenda. darCenilebma dasabami misces mcire zomis amfibiebs. 

amfibiebma cxovrebis axal pirobebSi Seicvales gamravlebis wesi: maTSi 

warmoiqmna Sinagani ganayofiereba. kvercxSi ganviTarda Canasaxi. 

cxovelebs ganuviTardaT kanis rqovani safarveli – damcveli saSualeba. 

srulyofilad ganviTarda filtvebi da sisxlZarRvTa sistema da am 

aromorfozebma dasabami misca axali klasis – qvewarmavlebis warmoqmnas. 

isini iyvnen balaxismWameli cxovelebi da maTgan zogierTi gadavida 

mtaceblur nirze. 

      bunebrivi gadarCevis procesSi populaciebi eguebodnen axal 

saarsebo garemos, rac iwvevda konkurenciis dasustebas da saxeobaTa 

SenarCunebas. e.i. sxvadasxva geologiur periodebSi arsebobdnen 

mcenareTa da cxovelTa sxvadasxva warmomadgenlebi, romlebic cvlidnen 

erTmaneTs. 

      triasul periodSi dedamiwaze gamefda kontinenturi hava. 

momravldnen SiSvelTeslovanebi, romlebsac ganuviTardaT udidesi 

aromorfozebi. amitom daCqarda maTi gavrceleba, rasac xels uwyobda 

maTi Teslis advilad gadatana qarisa da wylis saSualebiT. magram 

mSrali havisa da mzis energiis momatebis gamo SiSvelTeslovanebi 

swrafadve gadaSendnen. es pirobebi xelsayreli aRmoCnda 

farulTeslovanebisaTvis da mezozuri eris dasasruls, isini 

mogvevlinen, rogorc erTlebniani da orlebniani mcenareebi. 

       farulTeslovanebisTvis damaxasiaTebeli aromorfozi – yvavilis 

arseboba – warmoadgenda gamravlebis organos. yvavilSi Camalulia 

Teslkvirti, naskvi. Tesli, viTardeba nayofis SigniT. igi kargadaa 

daculi sakvebi nivTierebebiT. yvavilebs axasiaTebs kaSkaSa Sefriloba 

da surneli. amitom farulTeslovani mcenareebi daeuflen dedamiwis 

mTel zedapirs da Seeguen wylis garemosac. aRsaniSnavia maTi 
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mravalferovneba. farulTeslovanebma gamoiCines didi gamZleoba 

sxvadasxva klimatur da niadagur pirobebSi. maTi ganviTareba 

dakavSirebuli iyo dammtveravi mwerTa ganviTarebasTanac. swored amitom 

farulTeslovanebma mcenareTa samyaroSi daikaves gabatonebuli 

safexuri.  

      mezozouri era aRsaniSnavia giganturi qvewarmavlebis ganviTarebiT 

da Semdeg maTi swrafi gadaSenebiT. maT miaRwies did mravalferovnebas, 

romelTagan aRsaniSnavia: xorciWamia da balaxWamia xvlikebi, 

dinozavrebi. am dros gavrceldnen mtacebeli Tevz-xvlikebi – 

cocxladmSobiare iqTiozavrebi, niangebi, haerSi mfrinavi xvlikebi da 

sxva. isini miyolebiT gadaSendnen mezozuri eris me-2 naxevarSi. amis 

mizezs warmoadgenda wylisa da sakvebis ukmarisoba.  

      triasuli periodis ZuZumwovrebisaTvis damaxasiaTebeli iyo 

cocxladmSobiaroba, naSieris rZiT kveba, sxeulis mudmivi temperatura 

da kbilebis ganviTareba, romelmac funqciis mixedviT ganicada 

diferencireba. 

      pirveli ZuZumwovrebi hgavdnen CanTosan virTagvebs. maTSi 

ganviTarda da gaZlierda nivTierebaTa cvla, rac gamowveuli iyo gulis 

oTxsaknianobiTa da sxeulis mudmivi temperaturiT. isini aqtiurad 

cxovrobdnen, ramac xeli Seuwyo maT ganviTareba-gavrcelebas. 

      mezozouri eris iurul periodSi warmoiSva kbilebiani frinvelebi, 

romelTa winapars – xvlikebis jgufi warmoadgenda. bumbulianma 

safarvelma, frenisadmi Seguebam, nervuli da sisxlZarRvovani sistemis 

organizaciis donis amaRlebam xeli Seuwyo frinvelebis warmoSobas. maT 

gandevnes mfrinavi xvlikebi im upiratesobiT, rom gaaCndaT, 

STamomavlobaze zrunvis unari. 

      kainozouri era gagrZelda 67 milioni weli. igi moicavda: 

paleogens, neogens da anTropogens. 

      paleogenSi kontinentebi da zRvebi Camoyalibdnen Tanamedrove 

saxiT. farulTeslovanebi dasaxldnen kontinentebze. paleogenis me-2 

naxevarSi gaCnda kavkasiis, yirimis, alpebis, karpatebis, pirineis, 

apininisa da himalais mTagrexilebi. daiwyo aciveba, gaiyina mdinareebi da 

mTebma gadatixra dedamiwa tropikebisa da subtropikebisagan. moxda 

formebis Segueba idioadaptaciis gziT. 
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      neogenis dasasruls skandinaviis mTebidan dacurebulma myinvarma 

aRgava yovelive cocxali. arseboba SeinarCunes wiwvovanma da 

foTlovanma mcenareebma, romelTc Seadgines qveynierebis flora.  

      anTropogenSi Camoyalibda Tanamedrove mcenareuli samyaro.  

      mwerTa saxeobis mravalferovnebam xeli Seuwyo dedamiwis 

sxvadasxva adgilebze maT did gansaxlebas.  

      mwerebis agebulebaSi didi mniSvneloba eniWeba maT piris aparats, 

romelic aris saReWi, mlokavi, mwuwnav-mCxvleti tipis. aranakleb 

mniSvnelovania maTi sasunTqi organo – traqea, romelmac gaaqtiura 

JangviTi procesebi mwerTa sxeulSi, da dasaxsrulma kidurebma 

gaafarTova maTi gavrcelebis areali. sxeulma ganicada danawevreba, 

progresuli roli Seasrula maTSi grZnobis organoebis Casaxvam. 

ganuviTardaT upirobo da pirobiTi refleqsebi, ramac saSualeba misca 

mwerebs Seguebodnen arsebobis rTul pirobebs. 

      amrigad frinvelebi da ZuZumwovrebi aRmoCndnen gabatonebul 

mdgomareobaSi xmeleTis xerxemlian cxovelTa Soris. zogierTi 

ZuZumwovars sxeulis mudmivma temperaturam SesaZlebloba misca gaeZlo 

gamyinvarebis pirobebisaTvis da Sesuliyo sxva civ qveynebSi. 

frinvelebma daikaves haeri, da ZuZumwovreba ki _ xmeleTi. 

      Seguebis procesSi mimdinareobda cxovelTa qcevis TandaTanobiTi 

garTuleba. rTuldeboda maTSi sisxlis mimoqcevis sistemis evolucia, 

nivTierebaTa cvla da energiis gardaqmna warimarTa ufro intensiurad, 

vidre xerxemlianTa sxva klasebSi. yovelive es aiolebda garemosTan maT 

urTierTobas, uviTarebda centralur nervul sistemas da grZnobaTa 

organoebs. ZuZumwovarTa Soris arsebulma jgufebma dasabami misces 

Tanamedrove mRrRnelebis, mweriWamiebis, xelfrTianebis, Cliqosnebis, 

mtaceblebisa da maimunebis ganviTarebas. 

      paleogenisa da neogenis tyeebSi binadrobdnen kudiani lemurebi da 

grZelterfianebi. tyeSi gaCndnen katisodena cxovelebi, romlebic xeebze 

binadrobdnen da mcenareebiT da mwerebiT ikvebebodnen. swored maT 

misces dasabami maimunebs – gibonebs da orangutanebs da kidev erT Stos 

– gadaSenebul adamianis msgavs mexeur maimunebs, romelTagan warmoiqmna 

Semdeg Simpanze, gorila da adamiani. 
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      anTropogenSi arsebulma cxovelTa samyarom miiRo Tanamedrove 

saxe. amave dros gaCnda adamiani, romelmac bunebaSi daikava dominanturi 

mdgomareoba.   

 

sicocxlis gansazRvra, misi arsi da 

fundamenturi Tvisebebi 

 

Cvens samyaroSi sxeulebi miekuTvnebian cocxal an aracocxal 

bunebas. cocxals axasiaTebs gaRizianebadoba, moZraoba, sunTqva, kveba, 

gamoyofa, gamravleba, zrda-ganviTareba, sibere, romelic sikvdiliT 

mTavrdeba. arsebobs sicocxlis cnebis mravali gansazRvreba. 

f. engelsma Tavis wignSi ,,anti_diuringi” mogvca gansazRvreba 

sicocxlis Sesaxeb. ,,sicocxle aris cilovani sxeulebis arsebobis wesi 

da arsebobis es wesi arsebiTad am sxeulebis qimiuri Semadgeneli 

nawilebis mudmiv TviTganaxlebaSi mdgomareobs~. engelsi gulisxmobda, 

rom cocxali sxeulebis ZiriTadi damaxasiaTebeli Tavisebureba iyo 

cilis Semcveloba, romelic maT aracocxali sxeulebisagan mkveTrad 

ganasxvavebda. cila yvela cocxali sistemis Semadgeneli nawili da 

cocxalisaTvis damaxasiaTebelia. im cilas, romelsac SenarCunebuli 

aqvs unikaluri konfiguracia axasiaTebs pirveladi, meoradi, mesameuli 

da meoTxeuli struqtura. cocxali sxeuli Ria sistemaa, radgan misi 

arseboba ganpirobebulia, manam sanam garemodan Rebulobs sakvebidan 

energiasa da plastikur masalebs, xolo TviTon gamoyofs narCenebs. esaa 

sicocxlis pirveli universaluri Tviseba. 

meore Tviseba misi avtoregulaciaa. e.i. mas aqvs unari avtomaturad 

SeinarCunos da daicvas Sedgenilobis mudmivoba. da kidev erTi Tvisebaa, 

misi qimiuri Sedgenilobis specifika. cilis garda cocxali sxeulebi 

Seicaven nukleinis mJaveebsac.  

mecnier m. volkenSteinis gansazRvrebiT `dedamiwaze arsebuli 

cocxali sxeulebi arian Ria, TviTmaregulirebeli da TviTwarmomqmneli 

sistemebi, romlebic agebulia biopolimerebisagan – cilebisa da 

nukleinis mJavebisagan~. 

kosmologiis monacemebiT yvela planeta, maT Soris dedamiwac _ 

odesRac warmoadgenda gavarvalebul sxeuls, sadac ar iyo da arc 
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SeiZleboda yofiliyo sicocxle, radgan t 50-700C iyo, amitomac Zalze 

sainteresoa Tu, rogor warmoiSva sicocxle, rogor gaCndnen 

organizmebi da rogor SesZles maT gamravleba da ganviTareba? 

Sua saukuneebSi biologiis ganviTarebis done Zalian dabali iyo. 

keTdeboda daskvnebi zerele da arasarwmuno dakvirvebebis Sedegad. 

arsebobda mravali Sexeduleba sicocxlis warmoSobaze, romlebmac 

TandaTan ganicades dialeqtikuli cvlilebebi. arsebobda Sexedulebebi, 

rom cocxali organizmebi Cndebian aracocxali masalisgan. mag. bayayebi 

Cndebian tborSi _ Slamebisagan. Wiebi _ nakelisagan, buzebi, 

baRlinjoebi da taraknebi _ talaxisa da narCenebisagan da a.S.. eqimma 

paracelesma (1485-1540) gamoaqveyna adamianis xelovnurad momzadebis wesi 

(,,homonukleusi~). mecnierebis garkveuli nawili miiCnevda, rom sicocxle 

Semotanilia dedamiwaze sxva galaqtikidan sporebis saxiT, kosmosuri 

mtvris an meteoritebis namsxvrevebis meSveobiT. idealistebis 

SexedulebiT, sicocxle dedamiwaze RmerTis Seqmnilia da misi 

SemoqmedebiTi aqtia. xolo materialistebi amtkicebdnen, rom sicocxle 

dedamiwaze TviTneburad Caisaxa. aqve ismis kiTxa – Tu romel etapze 

moxda dedamiwaze sicocxlis TviTneburad Casaxva da SesaZlebelia Tu 

ara amis gameoreba amJamadac. 

frangi mecnieris l. pasteris (1822-1895) eqsperimentebma sruliad 

sarwmunod daasabuTa ,,sicocxlis TviTCasaxvis SeuZlebloba”. pasteri 

xorcis bulions aTavsebda SuSis WurWelSi romelsac S-is magvari 

formis grZeli da viwro yeli hqonda. bulioni aduRebul iqna 

mikrobebis daxocvis mizniT da Semdeg WurWeli myudro adgilze 

moTavsda. Tveebis ganmavlobaSi WurWlis SigTavsi steriluri rCeboda. 

sakmarisi iyo, rom bulions daesvelebina WurWlis S-sebri yeli daxris 

Sedegad, rom bulionSi xvdeboda mikrobebi, romlebic WurWlis S-sebr 

yelSi imyofeboda da male iwyeboda lpobis procesi. am cdebma didi 

aRiareba hpova, mas iyeneben medicinisa da kvebis mrewvelobaSi. 

erTsulovnad aRiarebulia sicocxlis TviTCasaxvis SeuZlebloba, rom 

sicocxlis warmoSobis ganmeoreba absurdia saTanado pirobebis gareSe. 

l. pasteris Sromebis Sedegebma daarwmuna mecnierebi rom 

aracocxlisagan sicocxlis TviTCasaxva antimecnierulia, rom yoveli 

organizmi, misi ganviTarebis organizaciis donisa, ibadeba mxolod 
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Tavisi mSoblebisagan. pasteris cdebis safuZvelze gakeTda daskvna, rom 

yovelTvis da yovelgvar pirobebSi aracocxalisagan cocxlis Casaxva 

SeuZlebelia. magram imis gasarkvevad, Tu ra gziT unda warmoqmniliyo 

dedamiwaze sicocxle, gaCnda sicocxlis maradiulobis hipoTeza, 

romelic ekuTvnoda XIX sauk. gamoCenil mecniers s. areniuss: am 

mosazrebis mixedviT sicocxlis Canasaxebi gafantulia kosmosur 

sivrceSi da gadaitaneba erTi planetidan meoreze. areniusis 

Sexedulebas iziarebda rusi bioqimkosi v. vernadski. maTi azriT – 

dedamiwa da misi garemomcveli planetebi arasodes iyvnen erTmaneTisagan 

izolirebulni, piriqiT maT Soris arsebobda mudmivi kavSirebi da 

materiis gacvla. dedamiwaze dRe-RameSi t. meteorituli nivTiereba 

ecema da ileqeba mtveri t-mde. bevri mecnieri varaudobda, rom 

dedamiwaze SesaZlebelia SeaRwios cocxalma da aracocxalma 

organizmebmac. 

kosmologiis monacemebiT yvela planeta gadioda gavarvarebuli 

sxeulis stadias; aseT pirobebSi cilebis da sicocxlis arseboba 

SeuZlebelia. mniSvnelovania da ufro safuZvliania. oparinis azri, rom 

sicocxle dedamiwaze warmoiSva aracocxali materiisgan. da evoluciis 

erT-erT etapze Seiqmna pirobebi, romlebmac sicocxlis warmoSoba 

SesaZlebeli da aucilebeli gaxada.  

dedamiwa Tavdapirvelad iyo civi, Semdeg masSi myofi radiaqtiuli 

elementebis daSlis Sedegad daiwyo gaxureba ( 10000C-mde), am dros 

mkvrivi qanebi dneboda da simkvirvis mixedviT lagdeboda. dedamiwis 

nivTierebebi erTdebodnen da qmnidnen qimiur reaqciebs, bevri iyo gazi. 

reaqciis siCqare aRemateboda temperaturas. iqmneboda maRali wneva, 

gazebi uzarmazari wnevis gamo ifrqveoda dedamiwis zedapirze da 

iqmneboda atmosfero, garemo Seicavda wyals, orTqls, naxSiroJangs, 

naxSirbadis oqsids, gogirdwyalbads, amiaks da sxv. Jangbadi ver aRwevda 

dedamiwis zedapiramde. dedamiwis atmosferoSi iyo molekuluri azoti 

( ). igi warmoiqmna mogvianebiT amiakis daJangvis Sedegad JangbadiT. 

atmosferoSi sayuradReboa naxSirbadi. rodesac radiaqtiurobis, 

radioqimiuri da qimiuri procesebis intensivoba Semcirda, daiwyo 

planetis gaciveba da roca dedamiwis zedapirze 100t  qveviT daiwia, 

daiwyo kokispiruli wvimebi, romelic grZeldeboda aTaswleulebis 



 55 

ganmavlobaSi. wyali avsebda Rrmulebs, warmoiqmneboda zRvebi da 

okeaneebi. cxel wyalSi atmosfeordan ixsneboda amiaki, naxSirorJangi, 

meTani, cianidmJava. dedamiwidan gamoirecxa marilebi da sxva 

nivTierebebi. 

im droisaTvis mze anaTebda da igi energiis mZlavr wyaros 

warmoadgenda. xSiri iyo elWeqebi, mexebi. gaxsnil nivTierebaTa Soris 

unda momxdariyo qimiuri reaqciebi, romelTagan SeiZleboda warmoqmni-

liyo organuli naerTebi. 

dedamiwaze sicocxlis warmoSobis gzaze pirveli nabiji iyo 

araorganuli molekulebisagan organuli molekulebis arabiologiuri 

(abiogenuri) sinTezi. 

amerikelma qimikosmebma s. foqsma da k. dozem aCvenes, rom 

pirvelyofil miwaze arsebul pirobebSi SesaZlebeli iyo momxdariyo 

iseTi abiogenuri nivTierebebis sinTezi, rogoricaa cila. organul 

nivTierebaTa molekulebi urTierTqmedebis Sedegad qmnidnen rTul 

naerTebs. organuli nivTierebebi grovdebodnen okeanis wylebSi, 

romlebic xsnarebis saxiT arsebobda. 

dedamiwaze sicocxlis warmoSobis meore nabiji iyo organuli 

nivTierebebis koncentrirebis procesi. es procesi mimdinareobda yvela 

maRalmolekulur nivTierebebisaTvis damaxasiaTebeli unaris gamo, rom 

TavisTavad ganicados koncentracia da warmoqmnan koacervatebi, 

romelTa movlena mdgomareobs imaSi, rom zogierT pirobebSi 

maRalmolekuluri nivTierebebi gamoeyofian xnars koncentrirebuli 

xsnaris saxiT.  

a. oparinis azriT koacervatebi, romlebic garegnulad mogvagoneben 

cocxal sistemebs, aqvT unari garemomcveli xsnarebidan STanTqan 

sxvadasxva nivTierebani, ris Sedegad isini zomaSi sagrZnoblad 

matuloben, TiTqos izrdebian. garkveul pirobebSi koacervatebis mier 

STanTqmuli nivTierebebi Sedian erTmaneTTan reaqciebSi da maTi 

produqtebi koacervatebidan garemoSi gamoiyofian. es procesi Zalian 

hgavs, ujredidan nivTierebaTa cvlis produqtebis gamoyofis process. 

a.oparinis azriT koacervatebis wveTebSi mimdinare procesebi gvagonebs 

arsebobisaTvis brZolas, romlis Sedegad rCebian garemosTan 

Seuguebeli, ufro medegi da mTeli wveTebi. koacervatebs ara aqvT 
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cocxali organizmis niSan-Tviseba _ TviTwarmoqmnis unari (i. polianski, 

1985w.). 

sicocxlis gaCenis mniSvnelovani safexuri iyo iseTi molekulebis 

warmoSoba, romlebsac TviTwarmoqmnis unari hqondaT. 

es, albaT, unda yofiliyo polinukleotidebi, magram aseTi 

struqturisa da Sedgenilobis molekulis awyoba niSnavda matriculi 

sinTezis warmoSobas, da miRebuli axali molekula sawyisis zusti asli 

ar iyo. warmoiqmneboda cvlilebebi, romlebsac mutaciebi ewodeba. am 

mutaciebis sixSire izrdeboda maionizirebeli gamosxivebis gavleniT. 

pirvelyofili organizmebi kvebis mixedviT _ heterotrofebi iyvnen. 

iyenebdnen mza organul nivTierebebs _ organizmis gamravlebasTan erTad 

okeaneSi organul nivTierebaTa maragi iklebda. aman gamoiwvia brZola 

sakvebisaTvis. gamarjvebuli iyo _ aqtiuri. memkvidreobiTi cvalebadobis 

Sedegad SeZenil iqna sasargeblo cvlilebebi, romlebmac ganicades 

ganmtkiceba gadarCevis gziT. da ase moxda pirveladi organizmebis 

gardaqmna Tanamedrove ujredebad: virusebSi warmoiqmna damcavi garsi 

nukleinis mJavis garSemo. ganviTarda ujredis gare membrana da sxv. 

sicocxlis evoluciis gzaze mniSvnelovani nabiji iyo – avtotrofuli 

kveba. am procesis warmarTvisaTvis saWiro iyo enrgia, romelsac 

gamoanTavisuflebda zogierTi organizmi Jangvisa da aRdgenis martivi 

qimiuri reaqciebis saSualebiT. swored aman daudo saTave qemosinTezis 

warmoqmnas. 

aramorfozis tipis mniSvnelovan progresul cvlilebas 

warmoadgenda – fotosinTezis warmoSoba. sicocxlis warmoSobis 

periodSi arc atmosferosa da aRarc okeaneSi Tavisufali Jangbadi ar 

moipoveboda. igi Sedioda sxvadasxva araorganul nivTierebaTa 

SemadgenlobaSi. amitom pirveli cocxali organizmebi energias iRebdnen 

organul nivTierebaTa uJangbado reaqciebis gziT, rac naklebad 

efeqturi iyo. warmoiSva sinTezis procesi. atmosferosa da wyalSi 

Jangbadis gaCenam warmoqmna energiis ganTavisuflebis axali Jangbadiani 

daSlis gza, romelic gacilebiT efeqturi aRmoCnda, vidre uJangbado. 

im droisaTvis mzis sxivebis Warbi raodenoba damRupvelad 

moqmedebda cocxalze, aseve, damRupveli iyo kosmiuri gamosxivebani. 

amitom sicocxlis Casaxva Tavdapirvealad okeaneSi iyo SesaZlebeli. 
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mcenareebis ganviTarebasTan erTad atmosferoSi dagrovda Jangbadis 

didi raodenoba, romlis nawili gardaiqca ozonad. mas SeeZlo 

intensiurad STaenTqa maionizirebuli da ultriisferi sxeulebi. 

swored amis Sedegad sicocxle SesaZlebeli gaxda xmeleTze, gamovida 

wylidan da gavrcelda dedamiwis zedapirze. ismoda kiTxva: SesaZlebeli 

iyo Tu ara dedamiwaze sicocxlis warmoSoba arabiologiuri gziT?  

es SeuZlebelia, radgan heterotrofuli organizmebi maSinve 

STanTqavdnen xolme warmoqmnil organul nivTierebebs. cocxali 

organizmebi Cndebian mxolod biologiuri gziT. ibadebian Tavisive 

msgavsi arsebebidan; e.i. pirveli cocxali organizmebi iyvnen 

heterotrofebi. 

 

adamianis warmoSoba 

  

      J. z. lamarkma pirvelma moaTavsa adamiani da adamianis msgavsi 

maimuni erT rigSi. darvinma 1871 w. gamoaqveyna Sroma ,,adamianis 

warmoSoba”, sadac daamtkica, rom cocxal arsebaTa ganviTarebis jaWvSi 

adamiani aris ukanaskneli da maRalorganizebuli rgoli; rom adamianisa 

da adamianis msgavs maimunebs hyavT Soreuli saerTo winapari. C. darvinma 

aRniSna adamianis evoluciaSi socialuri faqtorebis mniSvneloba. 

adamiani ekuTvnis ZuZumwovrebis klass Tavisi niSnebiT: mSobiarobamde 

ganviTareba, diafragma, sarZeve jirkvlebis arseboba, kbilebis 

diferenciacia ZiriTadad mWrelebad da eSvebad, Sua yurSi sami sasmeni 

Zvalis arseboba, yuris niJara. adamianis organoTa sistemebi msgavsia 

ZuZumwovarTa organoTa sistemisa. adamianSi gvxvdeba rudimentuli da 

atavisturi organoebi. adamianis kudusuni, romelic Sedgeba oTxi 

ganuviTarebuli da erTmaneTTan Sezrdili malebisagan, brma nawlavis 

Wiisebri danamati _ apendiqsi, araa mniSvnelovani adamianSi mesame 

ZiriTadi kbili, romelic xSirad ganuviTarebelia. agreTve mesame 

quTuTo Tvalis SigniT da sxva. adamianSi gvxvdeba 90-ze meti rudimenti. 

cnobilia adamianTa dabadeba atavisturi niSnebiT rogoricaa: kudianoba, 

xSiri Tmiani safarveli, damatebiTi ZuZus dvrilebi, rac mowmobs 

adamianis warmoSobas cxovelisgan. adamiani da mravali cxoveli 

ganviTarebas iwyebs ganayofierebuli kvercxujredidan, danawevrebis 
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Sedegad warmoiqmneba qsovilebi da organoebi. mravali niSan-TvisebiT 

Canasaxebi hgvanan erTmaneTs. adamianis tvinis Canasaxi 5 tvinis 

buStukisagan Sesdgeba. didi naxevarsferoebis qerqze Cndeba Rarebi da 

xvrelebi. es adidebs tvinis zedapirs. xdeba adamianis agebulebis 

specifikuri niSnebis gamovlineba, romelic mxolod adamianisaTvisaa 

damaxasiaTebeli. agebulebisa da fiziologiuri TvisebebiT adamiani 

axlos dgas iseTi adamianis msgavs maimunebTan, rogoricaa: Simpanze, 

gorila da orangutani. isini grZnobebis gamoxatviT, Svilebis alersiT, 

zrunviTa da dasjiT gvagoneben adamianebs. maimunebs gaaCniaT kargi 

maxsovroba da maRalganviTarebuli umaRlesi nervuli moqmedeba. 

maimunebs Seswevs imis unari, rom axlomyofi sagnebi gamoiyenon martivi 

iaraRis saxiT, axasiaTebT konkretuli azrovneba, SeuZliaT aRiqvan 

garemo samyaro gaRizianebiT, romlebic moqmedeben mxolod maT grZnobis 

organoebze. maimunebi moZraoben ukana kidurebiT, magram iyeneben wina 

kidurebsac dasayrdnobad. gaaCniaT frCxilebi, gaaCniaT 12-13 wyvili nekni 

da kbilebis iseTive  raodenoba, rogorc adamianebs. msgavseba SeiniSneba  

agreTve ConCxsa da Sinagan organoebs Soris. msgavseba grZnobis 

organoebis: kanis, Tvalis, yuris agebulebaSi. gaaCniaT sisxlis 4 jgufi. 

saerTo parazitebi gvxvdeba rogorc adamianSi, ise maimunebSi. 

uviTardebaT msgavsi daavadebebi: qolera, muclis tifi, yvavili, gripi da 

sxv. msgavsi aqvT qromosomuli aparati. yovelive es amtkicebs maT Soris 

utyuar naTesaur kavSirs. 

Sedarebis dros aRmoCenilia, rom adamianis tvinis moculoba 1400-

1600 kub/sm-ia, xolo adamianis msgavsi maimunis daaxloebiT _ 600 kub/sm. 

adamianis tvinis naxevarsferoebis qerqis zedapiri udris 1250 sm2, 

maimunebSi ki is daaxloebiT 3,5-jer naklebia. 

adamianSi kargadaa ganviTarebuli tvinis Rarebi da xveulebi, 

safeTqlis wilanebi. rasTanac dakavSirebulia umaRlesi nervuli 

moqmedebis mTavari centrebi. 

adamianis msgavsi maimunis TiToeul calke saxeoba axlos dgas 

adamianTa erTi romelime niSan-Tvisebebis mixedviT da daSorebulia 

misgan sxva niSnebiT. mag.: gorila axlosaa adamianTan sxeulis 

proporciebiT, mtevnis, terfis da menjis agebulebiT; Simpanze emsgavseba 

adamians Tavis qalas aRnagobiT da kidurebis zomebiT, orangutans aqvs 



 59 

12 wyvili nekni, ise rogorc adamians. romelime maimuni mTlianad ver 

avlens adamianTan msgavsebas. e.i. arc erTi maimuni ar warmoadgens 

adamianis pirdapir winapars. adamianis cxovrebis safuZvelia _ 

koleqtivSi SromiTi moRvaweoba, iaraRis Seqmna da gamoyeneba. adamiani 

cxovrobs sazogadoebaSi da emorCileba sazogadoebis socialur 

kanonebs. adamians gaaCnia cnobiereba, danawevrebuli metyveleba. adamians 

SeuZlia ganyenebuli azrovneba, mecnierebisa da xelovnebis ganviTareba.  

yvela es specifiuri adamianuri Tvisebis ganviTareba 

dakavSirebulia adamianTa sazogadoebis ganviTarebasTan. 

organuli samyaros evoluciis faqtorebi: memkvidruli cvalebadoba, 

arsebobisaTvis brZola da bunebrivi gadarCeva, Seesabameba adamianis 

evolucias. amis wyalobiT adamianma evoluciis procesSi gamoimuSava 

gamarTuli siarulis Cveva da xel-fexis funqciebis gayofa. 

anTropogenezis ganmartebisTvis sakmarisi araa biologiuri 

kanonzomierebis axsna. saWiroa yuradReba gamaxvildes socialur 

faqtorebze, rogoricaa: Sroma, sazogadoebrivi cxovreba, cnobiereba da 

metyveleba.  

adaminis klasifikacia: 

tipi _ qordianebi; 

qv. tipi _ xerxemlianebi; 

klasi _ ZuZumwovrebi; 

rigi _ primatebi; 

qv. rigi _ adamianis msgavsi maimunebi; 

zeojaxi _ cxvirviwro maimunebi; 

ojaxi _ hominidebi; 

gvari _ adamiani; 

sax. _ Homo sapiens _ gonieri adamiani. 

 

sportis mniSvneloba adamianis cxovrebaSi 

 

      sportuli specializaciis amorCevis orientirebisas aucilebelia 

gaviTvaliswinoT antropologiis monacemebi. pirvel rigSi didi 

mniSvneloba aqvs adamianisaTvis konkretuli sportuli seqciis adreul 

da swor SerCevas. amave dros gaTvaliswinebuli unda iqnes, rom sportis 



 60 

ama Tu im saxeobaSi dakavebis dros adamianis organizmSi mimdinareobs 

morfo-fiziologiuri niSnebis formireba memkvidrulad konstituciis 

safuZvelze. 

      mcuravebi – gamoirCevian sxeulis didi sigrZiT, grZeli fexebiT, 

ganieri mxrebiT, Seviwroebuli menjebiT da gulmkerdis yafazis didi 

moculobiT. maTSi mniSvnelovnad ganviTarebulia kanqveSa cximovani fena, 

gansakuTrebiT mucelze, kargad aqvT ganviTarebuli kunTovani sistema 

gansakuTrebiT zeda kidurebis da welis midamoSi. 

      kalaTburTelebs, rogorc wesi, gaaCniaT aramniSvnelovani kanqveSa  

- cximovani Canafeni. Zlierad ganviTarebuli aqvT fexis muskulatura, 

xolo naklebada aqvT ganviTarebuli – mxris sartylis kunTebi. 

gulmkerdis yafazi xSirad cilindruli formisaa. muceli brtyeli an 

CaRrmavebulia, simaRle umTavresad – maRali. 

      tanmovarjiSeebi – xasiaTdebian zeda kidurebis, mkerdis da zurgis 

kunTebis Zlieri ganviTarebiT. zogierTebSi aRiniSneba zeda kidurebis 

da sartylis zeganviTareba. isini SedarebiT dabali simaRlisani arian, 

axasiaTebT farTeZvlianoba, gansakuTrebiT ganviTarebuli aqvT 

xerxemlis boZis kunTebi, aReniSnebaT win wamoweuli – lordozebis 

ganviTareba. 

      miuxedavad sportsmenTa am damaxasiaTebeli niSnebisa, didi 

mniSvneloba aqvs garemo faqtorebis zemoqmedebas, rogoricaa: kveba, 

sportiT dasaqmeba, avadmyofobebi. mniSvnelovania adamianTa 

konstituciuri midrekilebebis – temperaturis, wnevis, emocionaluri 

xasiaTis aucilebeli gaTvaliswineba sportis garkveuli saxeobiT 

datvirTvis SemTxvevaSi.  

 

sicocxlis organizaciis doneebi 

 

organuli samyaro mTliania, radgan igi urTierTnawilebis 

dakavSirebul sistemas warmoadgens, magram amave dros is 

diskretulicaa, radgan Sedgeba calkeuli erTeulebisagan anu 

organizmebisagan. sicocxlis diskretuloba ukavSirdeba organuli 

samyaros organizaciis sxvadasxva dones: warmodgena sicocxlis 

organizaciis donis anu saxeobaTa mowesrigebulobis Sesaxeb 
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Camoyalibda XX saukunis SualedSi, rac niSnavs sicocxlis ZiriTadi 

Tvisebebis gamovlinebas. 

Cvens planetaze _ dedamiwaze sicocxle warmodgenilia diskretul 

saxeobaTa saxiT, organizmebis saxiT. yoveli organizmi Sedgeba Tavis 

mxriv erTeulebisagan, romlebic eqvemdebarebian erTis mxriv, 

organizaciis doneebs, meore mxriv ki TviTon warmoadgenen biologiur 

zedaorganizmul mikrosistemebSi Semaval erTeulebs (populacia, 

biocenozi, biosfero). cocxal organizmebs gaaCniaT cxovelqmedebisa da 

agebulebis niSnebis msgavseba, agreTve erTnairi Sedgeniloba, 

molekulebisa da ujredebis agebuleba. cocxalis yvela doneze Tavs 

iCens iseTi atributebi, rogoricaa: mTlianoba, diskretuloba, 

struqturuli organizacia _ mowesrigebuloba, nivTierebaTa da energiis 

cvla. sicocxlis Tvisebebis gamovlenis xasiaTs yvela doneze gaaCnia 

xarisxobrivi maCveneblebi _ mowesrigebulobebi. rogorc cnobilia 

nivTierebaTa energiisa da informaciis cvlis Sedegad dgindeba 

sicocxlis erTianoba garemoSi, magram garemos cneba sxvadasxva 

donisaTvis sxvadasxvaa. sicocxlis arseboba yvela doneze ganisazRvreba 

da iwyeba umdablesi donis struqturiT. aucilebelia aRiniSnos, rom 

SeiniSneba diskretuli erTeulebis didi msgavseba ujredul doneze, 

maTi gansxvavebuloba ki donis matebasTan erTad izrdeba. dReisaTvis 

gamoyofilia sicocxlis organizaciis Semdegi doneebi: molekuluri,  

 

ujreduli, qsoviluri, organuli, organizmuli, saxeobriv-populaciuri, 

biogeocenozuri da biosferuli. ganvixiloT: 

molekuluri done yvelaze uZvelesi da dabali donea. aq gadis 

sazRvari cocxalsa da aracocxals Soris. molekulur doneze yvela 

organizmebis sicocxlis substrats Seadgens 20 saxis aminomJava da 4 

saxis azotovani fuZe, agreTve naxSirwylebi da cximebi. yvela 

organizmSi energia dagrovilia energiiT mdidar nivTierebebSi: 

adenozintrifosformJavaSi (atf) adenozindifosformJavaSi (adf) da 

adenozinmonofosformJavaSi (amf). memkvidruli informacia ki devs dnm-is 

(dezoqsiribonukleinis) molekulaSi. memkvidruli informaciis 

realizacia sruldeba rnm-is (ribonukleinismJavis) molekulebis 

meSveobiT, romlebic dnm-is matricul molekulebze sinTezdeba. imasTan, 
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molekulur struqturebTanaa dakavSirebuli informaciis Senaxva, cvla 

da realizacia, amitom am dones kidev molekulur-genetikur donesac 

uwodeben. 

sicocxlis organizaciis me-2 donea _ ujreduli done. am doneze 

aRsaniSnavia msgavseba yvela cocxali organizmisa. ujredi warmoadgens 

biologiuri erTeulis ZiriTad da damoukidebel mafunqcionirebel 

elements. yvela organizmisaTvis mxolod ujredul doneze mimdinareobs 

memkvidruli informaciis biosinTezi da realizacia. ujredis done 

emTxveva organizmuls. Cvens planetaze sicocxlis istoriaSi iyo iseTi 

etapi, roca yvela organizmi imyofeboda organizmis am doneze. (arqauli 

eris pirveli naxevari). aseTi organizmebidan Sesdgeboda yvela saxeoba, 

biocenozi, biosfero mTlianad. 

mesame done _ qsoviluri donea. erTnairi agebulebisa da msgavsi 

funqciebis Semsrulebeli ujredebi qmnian qsovilebs. qsoviluri done 

warmoiSva mravalujrediani cxovelebisa da mcenareebis gaCenidan, 

romelTa organizmSi warmoiqmna diferencirebuli qsovilebi. 

mravalujrediani organizmebidan qsoviluri done viTardeba ontogenezis 

periodidan. yvela organizmSi msgavseba vlindeba qsovilur doneze. 

cxovelTa organizmebSi arCeven 5 saxis qsovilebs, mcenareTa 

organizmebSi ki 6 saxisas. 

meoTxe done _ organuli donea. rogorc viciT, qsovilebi 

erTiandebian funqciis mixedviT da qmnian organoebs. mravalujrediani 

organizmebis organoebis SenebaSi monawileobs ori an meti qsovili. mag.: 

limfuri kvanZebi limfo-epiTeluri organoa, am organos SenebaSi 

monawileobs 2 qsovili, esaa limfoiduri da epiTeluri qsovilebi (g. 

farulava, 2016w.). 

cocxali sistemis Semdgom dones warmoadgens organizmuli done _ 

(ontogenetikuri done). am doneze aRmoCenilia Znelad dasanaxi 

mravalsaxeoba formisa da organizmisa, romlebic miekuTvnebian 

sxvadasxva saxeobebs da amave dros imyofebian erTi saxeobis sazRvrebSi, 

rasac iwvevs garemos kombinaciebis garTuleba. aRniSnulis Sedegad 

isini gansxvavdebian saxeobrivad. saxeobaTa mravalferovneba 

ricxobrivobis mixedviT ramdenime milions aRwevs. yoveli saxeoba 

Sedgeba calkeuli individebisagan. saxeoba _ organizmia mTlianobaSi. 
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igi sicocxlis elementaruli erTeulia. organizmebis gareT bunebaSi 

arsebobs sicocxle. organizmul doneze mimdinareobs ontogenezis 

procesebi, amitom am dones ontogenetikur donesac uwodeben. organizmSi 

nervuli da humoruli sistemebi anxorcieleben TviTregulacias da 

ganapirobeben gansazRvrul homeostazs (berZn. homoios _ Tanabari, 

stasis _ mdgomareoba). organizmSi mimdinareobs rTuli reaqciebis 

erToblioba, romelTa daniSnuleba Sinagani garemos SedarebiT 

mudmivobis SenarCunebaa. 

meeqvse done saxeobrivi donea: igi aerTianebs individebs mravali 

niSnis mixedviT, rogoricaa morfologiuri, fiziologiuri da 

biologiuri, agreTve am individebs axasiaTebT memkvidruli msgavseba, 

Tavisufali SejvarebiT nayofieri STamomavlobis mocema. es individebi 

eguebian sicocxlis gansazRvrul pirobebs da ikaveben garkveul 

farTobs _ areals. saxeobebi Sedgebian populaciebisagan. 

Semdegi done aris populaciuri: erTi saxeobis Tavisuflad 

Sejvarebad individTa erTobliobas, romelic xangrZlivad arsebobs 

arealis gansazRvrul nawilSi da SedarebiT gamocalkevebulia amave 

saxeobis sxva erTobliobisgan, populacia ewodeba. erTi da igive 

populaciis individebs axasiaTebT nebismieri niSan-Tvisebis didi 

msgavseba. populaciis SigniT sxvadasxva sqesis individTa Sexvedris 

SesaZlebloba, Sejvareba da nayofieri STamomavlobis mocema, ufro 

metia, vidre mezobel populaciebs Soris. evoluciis procesebis 

elementaruli erTeuli swored populaciaa. saxeoba arsebobs bunebrivi 

populaciis saxiT. 

merve dones qmnis _ biocenozi, romelic aris sxvadasxva saxeobaTa 

populaciebis istoriulad warmoSobili myari Tanasazogadoebebi, isini 

dakavSirebulia erTmaneTTan aracocxali bunebis nivTierebaTa energiisa 

da informaciis cvliT. biogeocenozis SemadgenlobaSi Sedian 

populaciebi. 

sicocxlis organizaciis umaRlesi donea biosferuli done, igi 

warmoadgens dedamiwaze arsebuli yvela cocxali organizmebis 

erTobliobas. biosfero Sedgeba biocenozebisagan, romlebic 

ganapirobeben yvela procesebs mimdinares biosferoSi. 
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sicocxlis organizaciis nebismieri done xasiaTdeba msgavsi niSan-

TvisebebiTa da specifikuri procesebiT. isini mWidrodaa erTmaneTTan 

dakavSirebuli da qmnian sicocxlis erTian suraTs. 

 

AAujredis biologia 

 

 Uujredi sicocxlis elementaruli biologiuri sistemaa, romelsac 

axasiaTebs TviTganaxleba, TviTwarmoqmna da TviTganviTareba. swored 

ujreduli struqturebi devs safuZvlad mcenareuli da cxoveluri 

ujredebis agebulebas. 

 Mmecnierebas ujredis Sesaxeb citologia ewodeba. (berZ. cytos -       

ujredi, logos – moZRvreba). igi Seiswavlis ujredis agebulebasa da 

qimiur Semadgenlobas, Sida ujreduli struqturebis funqciebs, -  

gamravlebas, ganviTarebas da garemo pirobebTan ujredis Seguebulobas. 

termini ujredi SemoRebuli iyo XVII saukunis Sua wlebSi ingliseli 

fizikosis robert huki-s mier. igi mis mier dakonstruirebul 

mikroskopSi akvirdeboda muxis qerqis anaTals da SeniSna, rom korpis 

anaTali warmodgenili iyo patar-patara saknebisagan, rasac man ujredi 

uwoda (laT. cellula – ujredi).  

      holandielma mecnierma levenhukma 1680w. aRmoaCina erTujrediani 

organizmebi. sakvlevi obieqtis SeswavlaSi udidesi roli Seasrula 

sinaTlis mikroskopma, romelic srulyofili xelsawyoa da sagans ≈3000-

jer adidebs. magram es gadidebac sakmarisi ar aRmoCnda wvrili 

detalebis dasanaxad. 1933w. Seqmnili eleqtronuli mikroskopi sagans 

milionjer adidebs. masSi sinaTlis nakadis nacvlad gamoiyeneba 

eleqtronebis Cqari nakadi, xolo sinaTlis mikroskopis minis linzebi 

Secvlilia eleqtromagnituri velebiT. gamotyorcnili eleqtronebi 

Tavs iyrian Sesaswavl obieqtze, xolo Semdeg iqedan ecemian ekranze, 

romelzedac SesaZlebelia obieqtis gadidebul gamosaxulebaze 

dakvirveba. 

      mikroskopistebis yuradReba miiqcia ujredis garsma.  XIX s. 

mkvlevarebma yuradReba miaqcies ujredis naxevradTxier komstitenciur 

SigTavss. Cexma mecnierma perkiniem mas protoplazma (berZ. protos – 

pirveli, plosma - warmonaqmni) uwoda. Semdeg ingliselma botanikosma 
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b.brounma aRmoaCina birTvi, rac mniSvnelovani iyo mcenareuli da 

cxoveluri ujredebsSoris msgavsebis dasadgenad. 

 didi faqtobrivi masalis safuZvelze 1838 w. germanelma 

mecnierebma, fiziologma t. Svanma da botanikosma m. Sleidenma 

Camoayalibes ujreduli Teoria, romelic XIX saukunis miwuruli erT-

erTi TvalsaCino aRmoCenaa. maTi azriT yoveli ujredi cocxali 

organizmis agebulebis ZiriTadi erTeulia. yoveli ujredi Tavisi 

agebulebiT msgavsia. es debulebebi gadaiqca yvela cocxali organizmis 

warmoSobis erTianobis da organuli samyaros mTlianobis 

damamtkicebel sabuTad. maT swori warmodgena Semoitanes biologiis 

mecnierebaSi ujredze, rogorc sicocxlis damoukidebel erTeulze. 

swored ujredulma Teoriam Cauyara safuZveli sicocxlis gagebis 

materialistur midgomas da axsna organizms Soris evoluciuri 

kavSirebi. Semdgom aRmoCenili iyo ujredis gayofa k. berim daafiqsira 

ZuZumwovrebis kvercxujredi, romelmac ujredi mogvivlina aramarto 

agebulebis, aramed yvela cocxali organizmis cxovelmoqmedebis, 

gamravlebis da ganviTarebis ZiriTad erTeulad.  ujredis qimiuri 

organizaciis Seswavlam mecnierebs daaskvnevina, rom ujredis sicocxles 

safuZvlad udevs masSi mimdinare procesebi; rom organizmebi msgavsia 

qimiuri Sedgenilobis mxriv da maTSi erTtipiurad mimdinareobs 

nivTierebaTa cvlis ZiriTadi procesebi. am monacemebma kidev erTxel 

daamtkica mTeli organuli samyaros erTianoba. 

 droTa ganmavlobaSi ujreduli Teoria Seivso mravalricxovani 

masaliT, kerZod: ujredi yoveli cocxali organizmis agebulebis, 

ganviTarebis ZiriTadi erTeulia da amave dros sicocxlis erTeulic. 

yvela organizmis ujredebi msgavsia (homologuria) agebulebiT, qimiuri 

SigTavsiT, cxovelqmedebiTa da nivTierebaTa cvliT. yoveli ujredis 

gamravleba mimdinareobs gayofiT, ris Sedegadac warmoiqmneba axali 

(Svileuli) ujredebi.Uisini ganicdian specializacias funqciis mixedviT 

da warmoqmnian qsovilebs, qsovilebi ki, Tavis mxriv qmnian organoebs, 

romlebic mWidrod ukavSirdebian da eqvemdebarebian nervuli da 

humoruli sistemebis regulacias.  
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sicocxlis ujreduli da araujreduli formebi 

 

      organul samyaros mravalferovnebaSi SeiZleba gamovarCioT ori 

erTmaneTisagan gansxvavebuli jgufi, rogoricaa: sicocxlis 

araujredovani da ujredovani formebi. 

cocxal arsebaTa did jgufs, romelsac ara aqvs ujredovani 

agebuleba miekuTvneba _ virusebi (laT. virusi _ Sxami) – miuxedavad 

Tavisi umniSvneovanesi sididisa, maT SeuZliaT gaiaron nebismieri 

filtri. maTi Seswavla SesaZlebelia eleqtronuli mikroskopis 

saSualebiT. virusebis arseboba daamtkica rusma mecnierma d. ivanovskim 

1892 wels. virusebis umetesobas gaaCnia submikroskopuli zomebi. 

viruseebis mwife nawilakebi – virionebi anu virisporebi Sedgebian 

cilovani garsisa da nukleokapsidisgan, romelSic CarCilulia 

genetikuri masala. zogi virusi Seicavs dnm – dezoqsiribonukleinis 

mJavas, sxva ki rnm – ribonukleinis mJavas. zogierTi virusi kristaldeba 

aracocxal nivTierebis msgavsad, magram SeaRwevs ra organizmSi, gaaCnia 

cocxalisTvis damaxasiaTebeli yvela niSani. SeiZleba iTqvas, rom 

virusebi warmoadgenen cocxlisa da aracocxlis dialeqtikul 

mTlianobas: igi erTdroulad aracocxali nivTierebacaa da cocxali 

arsebac. virospora – erT-erTi stadiaa virusis arsebobaSi. mis 

sasicocxlo ciklSi SeiZleba gamovyoT Semdegi etapebi: ujredSi misi 

mimagreba, masSi Canergva, latenturi stadia, axali Taobis warmoqmna da 

virosporTa gamosvla. Llatentur stadiaSi igi TiTqos qreba, ar Cans, 

magram am dros mTeli ujredi asinTezirebs virusisaTvis cilebsa da 

nukleinis mJavebs, ris Sedegadac warmoiqmneba virosporis axali Taoba.  

 Mmravali virusi iwvevs mcenareTa, cxovelTa da adamianTa 

daavadebebs. adamianTa daavadebidan aRsaniSnavia: wiTela, cofianoba, 

gripi, poliomeliti, yvavili, epidemiuri parotiti, infeqciuri siyviTle 

da sxv.  

 virusTa jgufi, romlebic Seguebulni arian baqteriis sxeulSi 

arsebobas, wodebulia baqteriofagebad an fagebad. (berZ. ,,fagos” _ 

STanTqmeli) agebulebis mixedviT fagebi xasiaTdebian sirTuliT. isini 

parazitoben mcenareTa da cxovelTa ujredebSi.Mmraval fags gaaCnia 

Tavkombalas forma, Semdgari Tavisa, kudisa da misi gamonazardebisagan. 
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SigTavsSi gvxvdeba dnm. xolo cilis komponenti CarCilulia e.w. garsSi, 

romelic faravs Tavsa da kuds. kudis SigniT aris arxi. fagebi SeaRweven 

garkveuli saxis baqteriebSi, emagrebian mas garedan, xsnian mis gars da 

axdenen (Tavis) dnm-is SeSxapunebas baqteriis ujredSi, ris Sedegad 

iwyeba fagis dnm-is sinTezi. es ki iwvevs baqteriis daRupvas _ daSlas. 

fagebs gaaCniaT samkervalo daniSnuleba, amitom isini gamoiyeneba 

baqteriuli daavadebebis sawinaaRmdegod, rogoricaa: muclis tifi. 

 cocxali arsebebis ZiriTad masas warmoadgenen ujreduli formebi. 

 

 

 ujredis agebuleba da funqciebi  

(prokariotebi da eukariotebi) 

 

 organizmebi, romelTac gaaCniaT ujreduli agebuleba, Tavis mxriv 

SeiZleba daiyos or kategoriad: prokariotebad (ubirTvo) da 

eukariotebad (birTvianebad). Pprokariotebs miekuTvnebian baqteriebi da 

lurjmwvane wyalmcenareebi, eukariotebs ki yvela danarCeni: mcenareebi,   

cxovelebi da adamianebi.  

 Pprokariotebs ar gaaCniaT tipiuri birTvi. Ggenetikuri masala 

warmodgenilia dnm-is erTaderTi ZafiT. romelSic araa cila – 

pistonebi. iyofian amitozuri gziT yovel 20 wuTSi. ara aqvT  

mitoqondriebi, centraluri plastidebi. maTi ujredi dafarulia garsiT. 

isini asruleben mniSvnelovan rols bunebaSi arsebul nivTierebaTa 

wriul brunvaSi.L lurjmwvane wyalmcenareebi cnobilia, rogorc 

organuli nivTierebebis sinTeTikosebi, baqteriebi ki rogorc misi 

mineralizeblebi.M 

baqteriebs didi mniSvneloba aqvT adamianisaTvis, mrewvelobasa da 

meurneobaSi. adamiani baqteriebs iyenebs sxvadasxva produqtebis 

warmoebaSi. gansakuTrebiT didi roli akisriaT baqteriebs 

antibiotikebis miRebaSi. lurj-mwvane wyalmcenareebi did rols 

asruleben, rogorc gaWuWyianebuli wylis indikatorebi. mraval 

baqterias gaaCnia samedicino da veterinaluri mniSvneloba, rogorc 

daavadebaTa gamomwvevebs. esenia: qolera, muclis tifi, dezinteria da 

sxv. 
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 Eeukariotebi birTviani organizmebia, dafarulni birTvis 

membraniT. maTi Ggenetikuri masala Tavmoyrilia uSualod qromosomebSi. 

isini rTuli agebulebisani arian, Sedgebian dnm-is Zafisa da cilis 

molekulebisagan. axasiaTebT mitozuri gayofa. gaaCniaT centriolebi, 

mitoqondriebi, plastidebi. eukariotebs Soris vxvdebiT rogorc 

erTujredian, ise mravalujredian organizmebs. gaaCniaT mikroskopuli 

zomebi, maTi nawilebi – organoidebi – asruleben gansxvavebul 

funqciebs. ujredTa diametri – 0,01-0,1 mm meryeobs. arsebobs msxvili 

ujredebi, romelTa danaxva SeiZleba SeuiaraRebeli TvaliTac. ujredTa 

sidide da forma damokidebulia maT mier Sesrulebul funqciaze. mag.: 

kunTis ujredebi aris gawelili. safari qsovilis ujredebi 

mravalkuTxovania.Nnervulma ujredebma Tavis gamonazardebiT miiRes 

varskvlavis forma. Tavisuflad moZrav leikocitebs aqvT momrgvalo 

(ameboiduri) forma da a. S. ujredTa raodenoba organizmSi miliardobiT 

ganisazRvreba. cxovelebisa da mcenareebis ujredebi ZiriTadad msgavsia. 

Uujredis sxeulSi _ protoplazmaSi arCeven citoplazmasa da 

karioplazmas – es aujredis aucilebeli Semadgeneli nawilebia. 

citoplazma qmnis ujredis masas. citoplazma homogenuria, ufero, 

gamWvirvale, webovani siTxiT warmodgenili. citoplazmaSi ansxvaveben 

hialoplazmas – citoplazmur matriqs, organoidebsa da CanarTebs.  

 citoplazmuri matriqsi anu hialoplazma aris ujredis ZiriTadi 

Semadgeneli nawili. masTan dakavSirebulia citoplazmis koloiduri 

Tvisebebi: elastiuroba, kumSvadoba da Sinagani moZraoba. qimiuri 

SedgenilobiT is agebulia cilebisagan. mis SemadgenlobaSi gvxvdebian 

fermentebi. masSi mimdinareobs glikolizi, romelTanac dakavSirebulia 

energiis nakadi. citoplazmur matriqsSi ganlagebulia ujredebis 

struqturebi – organoidebi, birTvi da CanarTebi.O organoidebs gaaCniaT 

gansazRvruli agebuleba da funqciebi. ganarCeven saerTo da specialuri 

daniSnulebis organoidebs. specialurebi asruleben garkveul 

fenqciebs.Eesenia mag: miofibrilebi, romlebTanac dakavSirebulia 

kunTuri ujredebis SekumSva; bronqebsa da traqeaSi _ epiTeluri 

wamwamebi, wvril nawlavSi _ epiTeluri mikroxaoebi da a. S.  saerTo 

daniSnulebisaa: endoplazmaturi bade, ribosomebi, lizosomebi, 

mitoqondriebi, ujreduli centri – centrosoma, gojis aparati, 
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mikromilakebi da plastidebi. yoveli ujredi sxva ujredebisagan da 

garemosagan dafarulia membraniT anu garsiT. igi organizebuli 

struqturaa, romelic icavs ujreds dazianebisagan, gansazRvravs 

ujredis formas, anxorcielebs nivTierebaTa transports da asrulebs 

gamoyofis funqciasac. ujredis garsi Sedgeba 2 Srisagan da mis qveS 

ganlagebuli plazmuri membranisagan. mcenareuli ujredebis garsis 

gareTa Sre sqelia da magari, igi asrulebs ConCxis movaleobas. 

cxoveluri ujredis garsis gareTa Sre _ Txeli da elastiuria. igi 

Sedgeba polisaqaridebisa da cilebisagan. SigniTa Sre _ plazmuri 

membranaa,  romelic uSualod ekvris ujredis citoplazmas, sisqiT 10 nm 

da Txelia. (laT. membrane _ kani). plazmuri membrane warmoqmnilia 

cilebisa da lipidebisagan. eleqtronul mikroskopSi igi Sedgeba ori 

muqi Sreebisagan, romelTa Soris ganlagebulia naTeli Sre. muqi Sreebi 

Sedgeba cilebisagan, romelic gamoirCeva simkvriviT. naTeli ki 

lipidebis molekulebisagan. plazmuri membrane uzrunvelyofs ujredSi 

SeRweviT SerCevadobas; agreTve nivTierebaTa SeRwevasa da ukan 

gamosvlas. fermentebis saSualebiT plazmuri membrane mijnavs 

garemosagan ujredis Sida garemos. 

 plazmuri membranis saSualebiT sruldeba ,,fagocitozi” da 

,,pinocitozis” movlenebi (berZ. fago _ STanTqma pino _ vsvam). isini 

msgavsi movlenebia. ujredidan gareT gamodis cvlis produqtebi da 

masSi sinTezirebuli nivTierebebi. maT miekuTvneba: cilebi, naxSirwylebi, 

hormonebi, romlebic sxvadasxva jirkvlebiT gamomuSavdebian da wveTebis 

saxiT gamoiyofian. 
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 ujredis SigTavsia citoplazma. igi garemosagan gamijnulia 

garsiT. warmoadgens naxevrad Txevad Sida garemos. masSi ganlagebulia 

ujredis yvela organo, CanarTi, vakuoli. igi daqselilia uwvrilesi 

milebiT, romlebic ,,ConCxis” funqcias asruleben da uzrunvelyofen 

ujredis SedarebiT mudmiv formas. citoplazmaSi gvxvdeba wyali da 

masSi gaxsnili mineraluri marilebi, organuli nivTierebebi, maT Soris 

_ cilebi. 

 citoplazma Tavis mTlianobaSi aerTianebs birTvs, organoidebs da 

uzrunvelyofs maT urTierTqmedebas.  

 Eendoplazmaturi bade aRmoCenilia yvela ujredSi. is warmoadgens 

arxebisa da Rruebisagan Semdgar membranaTa sistemas.Mmas didi mniSvneoba 

eniWeba ujredSida cvlis procesebSi.Mmisi arxebi da xveulebi qmnian 

mTel sistemas. zogierT membranaze gvxvdeba ribosomebi, ris mixedviTac 

ansxvaveben ori saxis endoplazmur bades – granularus (anu masze 

ganlagebulia ribosomebi) da gluvs. granularuls ukavSirdeba cilis 

sinTezis procesi. is mravladaa sxvadasxva jirkvalis ujredebSi. gluvi 

endoplazmuri badis membraneze mimdinareobs lipidebisa da 

naxSirwylebis sinTezi.Yis cotaa limfur kvanZsa da elenTaSi, sadac 

mcire raodenobiT mimdinareobs cilis sinTezi. yvela es produqti 

grovdeba mis arxebsa da RruebSi. Semdeg ki transportirdeba ujredis 

sxvadasxva organoidSi, sadac isini gamoiyeneba an gvxvdeba 

citoplazmaSi CanarTebis saxiT. 
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 ribosomebi aRmoCenilia nebismieri organizmis ujredSi, sferuli 

formisaa. misi zomebia 15-20 nm. maTi didi raodenoba aRmoCenilia 

ujredebSi, romlebic intensiurad asinTezireben cilebs. ribosomebis 

SemadgenlobaSi Sedis cila da e.w. ribosomuli rnm.Yyoveli ribosoma 

Sedgeba ori nawilisagan _ didi da patara suberTeulisagan. yovel 

suberTeulSi moTavsebulia spiralurad daxveuli Wimi – rnm-is 

molekula, romelTa xveulebs Soris gvxvdeba cila. sainformacio rnm-is 

molekulebi sinTezirdeba birTvSi da aRweven ribosomebSi. 

citoplazmidan satransporto rnm-is molekulebiT ribosomis mcire 

suberTeulebSi miitaneba aminomJavebi. maTgan fermentebis polimerazas 

da atf-is saSualebiT sinTezirdeba cilebi da warmoqmnili cilebis 

jaWvi ganlagdeba did suberTeulSi.  

 Cveulebrivad 5-70-mde ribosomebi erTiandebian jgufurad da qmnian 

polisomebs (poliribosomebs). swored masze xorcieldeba iseTi rTuli 

procesi, rogoricaa _ cilis sinTezi. 

 lizosomebi gvxvdebian mcenarisa da cxovelis yvela ujredSi. 

(berZ. lisis gadamuSaveba soma _ saxeli) isini 0,2-dan 1 mkm diametris mqone 

buStismagvari warmonaqmnebia, gamijnulia membraniT Seicaven fermentebs, 

romlebic Slian ujredSi Semaval rTul organuli SenaerTebis did 

molekulebs, rogoricaa: cilebi, cximebi, naxSirwylebi da nukleinis 

mJaveebi. lizosomaSi  daSlas ganicdian agreTve mikroorganizmebi da 

virusebi, Uujreduli struqturebi da sxv. isini asruleben ujredis 

autofagiis procesebs. (berZ. autos _ TviTon, fagos _ SeWma).Llizosomebs 

akisriaT arsebiTi roli organizmTa individualur ganviTarebaSi.M(mag.: 

bayayis Tavkombalas kudis gaqroba). yoveli lizosoma SemosazRvrulia 

mkvrivi membraniT, romelic masSi arsebul fermentebs izolirebuls 

xdis.Llizosomis dazianeba da masSi fermentebis gamosvla iwvevs mTeli 

ujredis daSlas. (lizis). lizosomebis dakargvas, romeliRac 

fermentatuli sistemiT. organizmi mihyavs mZime paTologiur 

mdgomareobamde – Cveulebrivad memkvidrul daavadebamde, rac 

gamovlindeba ConCxis, aseve rigi Sinagani organoebis da centraluri 

nervuli sistemis arasakmaris ganviTarebaSi. Llizosomis fermentTa 

deficiti organizmSi iwvevs aTerosklerozs, gacximovnebas da sxva 

darRvevebs.  
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 Mmitoqondriebi (berZ. mitos _ Zafi, chondros _ marcvali) esaa 

Zafismagvari, Cxirisdari da granulebis msgavsi organoidebia, misi zoma 

0,5 mkm – 7 mkm-mde meryeobs. isini gvxvdebian mcenareTa da cxovelTa 

yvela ujredSi. raodenoba 50-dan 5000-mdea. mag. ZuZumwovara virTagvas 

RviZlis 1 ujredSi 1000-dan 25000-mde mitoqondria 

gvxvdeba.Mmitoqondriebis Seswavla SesaZlebeli gaxda eleqtrul 

mikroskopiT. Mmisi garsi or membraniania _ gareTa da SigniTa. SigniTas 

gaaCnia gamonazardebi – kristebi. (laT. krista _ Txemi, gamonazardi). 

sxvadasxva jgufis mitoqondriebSi kristebis ricxvi _ sxvadasxvaa. 

ramdenime aTeulidan, ramdenime aseulamde. isini gansakuTrebiT bevria 

aqtiurad moqmedi ujredebis mitoqondriebSi. Mmag.: kunTebis ujredebSi. 

mitoqondriebis ZiriTadi funqciaa atf (adenizintrifosformJavas), 

rogorc energiis wyaros sinTezi, romelic sruldeba organizmis 

ujredebis mitoqondriebSi da energiis universalur wyarod gvevlineba. 

mas organizmSi iyeneben cxovelqmedebis procesis gansaxorcieleblad. am 

procesSi monawileobs sxvadasxva fermentebi. isini ganlagebulni arian 

mitoqondriis gare da Sida membranebze _ kristebsa da mitoqondriis 

siRrueebSi. sinTezirebuli atf gadmodis citoplazmaSi, ujredis 

birTvSi da miemarTeba organoidebisaken, sadac gamoiyeneba misi energia. 

Aamitom mitoqondriebs ,,Zalur sadgurebsac” uwodeben. Aaxali 

mitoqondriebi warmoiqmneba arsebulis gayofis gziT. 

 Ggoljis kompleqsi ganlagebulia birTvis irgvliv. igi 

warmogvidgeba rogorc badisebri struqtura nervul ujredebSi. goljis 

kompleqsi aRmoaCina da Seiswavla italielma eqimma k.goljim  1898w. igi 

mcenareTa ujredebsa da umartivesebSi warmodgenilia namgliseburi an 

Cxirisebri formis calkeuli sxeulakebiT, xolo maRalorganizebul 

cxovelebSi rogorc badiseburi struqtura. goljis kompleqsis 

SemadgenlobaSi varCevT erTmaneTze membraniT SemosazRvrul Rruebs, 

romelTa boloebze ganlagebulia wvrili da msxvili buStukebi. Yyvela 

es elementi qmnis erTian kompleqss. Ggoljis kompleqsi asrulebs bevr 

mniSvnelovan furqcias. Eendoplazmaturi badis arxebis meSveobiT masTan 

transportirdeba cilebi, naxSirwylebi da cximebi. isini grovdebian 

goljis kompleqsSi, Semdeg wvrili da msxvili buStukebis saxiT Sedian 

citoplazmaSi an gamoiyeneba ujredis cxovelqmedebis procesSi 
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daniSnulebisamebr. Mmag.: ZuZumwovris kuWqveSa jirkvlis ujredebSi 

sinTezirdeba saWmlis momnelebeli fermentebi, isini grovdebian goljis 

kompleqsis siRrueebSi. Semdeg warmoiqmnebian fermentebiT savse 

buStukebi, romlebic gadadian kiWqveSa jirkvlis sadinaris gavliT 

nawlavis RruSi. goljis kompleqsi dafiqsirebulia yvela saxis 

ujredSi, romlis membranebzec xdeba cximebisa da naxSirwylebis 

sinTezi.  

      ujreduli centri (centrosoma) gvxvdeba cxovelebis ujredSi 

birTvis maxloblad. igi ori mcire zomis sxeulakebisagan Semdgari 

organoidia, romelTac centriolebi ewodebaT. Yyoveli centrioli 

cilindruli formis sxeulakia, daaxloebiT  1 mkm sigrZisa. cilindris 

kedlebi Sedgeba paraleluri milakisagan da ganlagebulia citoplazmis 

Semkvrivebul mcire ubanze. Uujreduli centri asrulebs mniSvnelovan 

rols ujredis gayofis dros. igi monawileobs gayofis TiTistaras 

warmoqmnaSi.  

 plastidebi gvxvdeba yvela mcenareuli ujredebis citoplazmaSi, 

garda cxoveluri ujredebisa, Aaseve sokoebis baqteriebisa da 

lurjmwvane wyalmcenareTa ujredebSic. ganarCeven sami tipis 

plastidebs: qloroplastebs – mwvane ferisas, qromoplastebs – wiTel-

narinjisfers da yviTels da leikoplastebs – uferos. 

qloroplastebi yvelaze farTod gavrcelebuli plastidebia da 

maT mniSvnelovani adgili ukaviaT, radgan maTi feri damokidebulia 

maTSi myof pigmentze – qlorofilze. gaaCniaT ovaluri forma. zog 

ujredSi zomiT 4-6 mkm. ramdenime aTeuli qloroplastia (umaRlesi 

mcenareebi). Qqloroplastebs aqvT ori membrana: Sida da gareTa. SigniTa 

membrane amovsebulia naxevrad Txevadi nivTierebebiT, aqaa  ganlagebuli 

gansakuTrebuli struqturebi – granebi, romelSic gvxvdeba qlorofilis 

molekulebi. swored aq mimdinareobs naxSirwylebis sinTezi. qlorofili 

iyenebs mzis sinaTlis energias da mis xarjze asinTezebs araorganul 

nivTierebas organul nivTierebad. 

 qromoplastebi gvxvdebian mcenareTa sxvadasxva nawilSi: yvavilis, 

nayofis, Reros da foTlis ujredebSi. maT aqvT d mravalwaxnagovani 

kristalis forma sigrZiT 5-6 mkm. swored qromoplastebis saSualebiT 
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miiReba nayofis, yvavilis, gvirgvinis furclebis da agreTve Semodgomis 

foTlebis sxvadasxva Seferiloba.  

 Lleikoplastebi – Seuferavi plastidebia, romlebic gvxvdebian 

mcenareTa Seuferav nawilebSi. Mmag.: ReroebSi, fesvebSi, gorglebSi. 

Lleikoplastidebis forma mravalnairia. isini kartofilis gorglebSi 

didi raodenobiT gvxvdebian. 

 Pplastidebs axasiaTebT urTierTgardaqmnis unari. amis 

damamtkicebels warmoadgens nayofis momwifeba an SemodgomiT mcenareTa 

foTlis feris cvlileba. am dros qloroplastebi gardaiqmneba 

qromoplastebad. 

 Semodgomaze kartofilis gorglebis gamwvanebisas ki masSi 

arsebuli leikocitebi gardaiqmnebian qloroplastebad. plastidebis 

gamravleba sruldeba gayofis gziT. 

 CanarTebi ujredis citoplazmaSi dagrovili organuli 

nivTierebebia. isini gvxvdebian wveTebis da marcvlebis saxiT. maT 

miekuTvnebian: cilebi, cximebi da naxSirwylebi. radgan ujredSi 

periodulad mimdinareobs maTi sinTezi da maTi cxovelqmedebis 

procesSi xarjva, amitom maT aramudmiv ujredovan struqturebsac 

uwodeben.  

 cilovani CanarTebi ujredis citoplazmaSi gvxvdeba marcvlebis 

saxiT. isini uxvadaa Tevzebis, amfibiebis, qvewarmavlebisa da 

frinvelebis kvercxujredebSi – yviTris saxiT. Ddidi raodenobiTaa 

mocemuli mcenareTa TeslebSi, sadac gamoiyeneba Canasaxis gaRvivebisas 

sakvebi masalis saxiT.  

 naxSirwylebi warmodgenilia mcenareTa ujredebSi marcvlebis 

saxiT. saxameblis saxiT Ggvxvdeba kartofilis gorglebSi, cxovelur 

ujredebSi ki glikogenis saxiT. naxSirwylebi, rogorc ZiriTadi 

nivTierebebi gamoyenebulia ujredisa da organizmis energetikuli cvlis 

procesSi.  

 cximebi gvxvdeba wveTebis saxiT. gansakuTrebiT bevria mcenareTa 

TeslebSi. cxovelebSi mocemulia SemaerTebeli qsovilis cximovan 

ujredebSi. isini warmoadgenen samarago nivTierebebs da gamoiyeneba 

nivTierebaTa cvlis procesSi.  
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 vakuolebi ujredis wveniT amovsebuli da membraniT 

SemosazRvruli sivrceebia. isini iWeren ujredis moculobis did 

nawils. maTSi gvxvdebian mineraluri marilebi, cilebi, cxovelqmedebis 

narCenebi, feradi nivTierebebi. vakuolebis raodenoba gavlenas axdenen 

ujredSi nivTierebaTa transportze. zogjer isini Seicaven nivTierebaTa 

marags, romelTac ujredi iyenebs saWiroebisamebr. 

 ujredis moZraobis organoidebia wamwamebi, Soltebi. esaa 

bewvisebri gamonazardebi. isini Txevad garemoSi samoZrao saSualebebia. 

gvxvdebian erTujredianebsa da mravalujredianebSi da maTi saSualebiT 

gadaadgildebian. es Tviseba damokidebulia cilovani Zafebis qselze, 

romlebic ujredis citoplazmaSi warmoqmnian sayrden-mamoZravebel 

sistemisas. citoConCxi avsebs ujredSi mTel sivrces. igi gansazRvravs 

ujredis formas da monawileobs funqciebSi, romelic dakavSirebulia 

moZraobasTan, gayofasTan da ujredis gadaadgilebasTan. Soltebisa da 

wamwamebis raodenoba ramdenime aTasia. maTi daxmarebiT moZraoben 

Soltianebi, spermatozoidebi. cxovelTa umravlesoba da adamiani 

kunTovani SekumSvebis meSveobiT moZraobs: kunTovani boWkoebis ZiriTadi 

kumSvadi struqturebia miofibrilebi (uwvrilesi Zafebi), 1 mkm diametriT 

da 1 sm sigrZiT. isini ganlagebuli arian kunTovani boWkos gaswvriv da 

Seicaven specifikur cilebs _ aqtinsa da miozins. miozini wydeba 

fosformJava atf-dan da gamonTavisuflebuli energia gamoiyeneba 

kumSvadi procesebis Sesasruleblad.  

rigi erTujredianebi da cxoveluri ujredebi gadaadgildebian 

,,cru fexebiT“ (mag. ameba, leikocitebi) ramac miiRo „ameboiduri 

moZraobis“ saxelwodeba. mcenareebi umoZraoa, maT ara aqvT sivrceSi 

gadaadgilebis unari, magram zrdis procesSi, foTlebis moZraobasa da 

ujredis citoplazmis gadaadgilebaSi vlindeba maTi moZraoba: 

citoplazmis swrafi moZraoba ganapirobebs organoidebis moZraobas 

ujredSi.  

 

birTvi 

 

 birTvi ujredis ZiriTadi Semadgeneli nawilia. Mmisi forma da 

zoma damokidebulia ujredis formasa da zomaze (laT. nucleus berZ.     
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karyon – birTvia). Oorganizmebs, romelTac gaaCniaT birTvi – birTviani 

anu eukariotebi ewodebaT. xolo im organizmebs, romelTa ujredSi 

birTvi araa Camoyalibebuli, birTvamdeli, anu prokariotebi ewodebaT. 

prokariotebia baqteriebi da lurjmwvane wyalmcenareebi, xolo yvela 

danarCeni mravalujrediani organizmi eukariotebs miekuTvneba. birTvis 

forma da zoma damokidebulia ujredis formasa da zomaze. ujredebis 

umravlesobaSi gvxvdeba erTi birTvi, amitom maT erTbirTvianebs eZaxian. 

zogierT ujredebSi SeiniSneba ori, sami da ramdenime aseuli birTvi. 

amisTanebs mravalbirTviani ujredebi ewodebaT. mag.: xerxemlianTa 

RviZli, Zvlis tvini, kunTebi da sxv. 

 birTvi gamoyofilia citplazmisagan sakuTari garsiT. igi Sedgeba 

ori, Sida da gare membranisagan. maT Soris sivrce amovsebulia naxevrad 

Txevadi nivTierebebiT. birTvis garss aqvs iseTive agebuleba, rogorc 

plazmur membranas. Ggarsze SeimCneva mravalricxovani fora, risi 

meSveobiTac xdeba  nivTierebaTa cvla birTvsa da cotoplazmas Soris. 

birTvis garsis qveS Sida garemos avsebs – birTvis wveni, romelic 

gamWvirvale da erTgvarovani masaa. Mmis SemadgenlobaSia cilebi, 

naxSirwylebi da nukleinis mJavebi. birTvis wvenSi ganlagebulia 

birTvakebi da qromosomebi. wvenSi citoplazmidan Sedis sxvadasxva 

nivTierebebi. e.i birTvsa da cotoplazmaSic mimdinareobs nivTierebaTa 

cvla.  

 birTvakebi, romelTa raodenoba 1-dan 10-mde meryeobs, periodulad 

momrgvalo sxeulakebia. maTi zomebi icvleba 1-dan 10-mkm-mde. birTvakis 

SemadgenlobaSi gvxvdeba rnm (ribonukleinis mJava) da cila. birTvakebi 

ukavSirdebian qromosomebs, sadac xdeba rnm-is sinTezi. rnm – ki Sedis 

ribosomebis SemadgenlobaSi, amitom ribosomebi yalibdeba birTvakSi.  

 

 
qromosomebi 

 

 Qqromosomebi (berZ. chroma _Fferi, soma _ sxeuli) birTvis 

unmiSvnelovanesi Semadgeneli nawilia. maT gaaCniaT wvrili Zafisebri 

forma, romelTagan cilasTan SeerTebulia dnm-is erTi molekula. igi 

1mm-ze meti sigrZisaa. Qqromosomebs axasiaTebT gaormagebis _ 

redublikaciis unari. birTvis wvenSi qromosomebi gadaexlarTebian 
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erTmaneTs da amis Sedegad yoveli qromosoma ormagdebaDdnm-is sinTezi 

xdeba interfazis Sua periodSi (6-10 sT. ZuZumwovrebSi) da mas axasiaTebs 

sxvadasxva xangrZlivoba, ris Sedegadac warmoiqmneba aseTive msgavsi 

meore molekulac.  

 Tu sinTezis dasawyisSi erTi qromosomis SedgenilobaSi Sedioda 

erTi molekula, e. i. dnm-is erTi Zafi, sinTezis damTavrebis Semdeg mis 

SemadgenlobaSi gveqneba sruliad erTnairi ori Zafi. esaa qromosomis 

gaormagebis unikaluri unari.  

 qromosomas axasiaTebs ori struqturul-funqcionaluri  

mdgomareoba: kondensirebuli (spiralizebuli) da dekondensirebuli 

(despiralizebuli). ujredis gayofis dros mimdinareobs qromatinis 

kondensacia (spiralizacia). igi warmoadgens dnm-isa da cilis kompleqss. 

Qqromatinis SemadgenlobaSi Sedis cilebi.  

 Qqromosomebis umciresi struqturuli komponentia 

nukleoproteiduli fibrilebi.Qqromosomuli nukleoproteidebi Sedgeba 

dnm da cilebisagan, romelTa molekulebi warmoqmnian nukleosomebis 

jgufebs.Yyoveli nukleosoma Sedgeba 8 cilovani molekulisagan da 

TiToeulYnukleosomas ukavSirdeba dnm-is ubani. 

 Aarsebobs warmodgena, rom dnm-is fibrilebi wyviladaa Caxveuli da 

warmoqmnian qromonemebs (berZ. nema _ simi), romelic Sedis maRali rigis 

kompleqsebSi. wyvili naxevarqromatidebi Seadgenen qromatids, xolo 

wyvili qromatidi _ qromosomas. qromosomis sigrZe damokidebulia 

Zafisebri struqturebis Caxvevis xarisxze. sxvadasxva ubanSi erTi da 

igive qromosomebis spiralizacia da maTi ZiriTadi elementebis 

kompaqturoba araerTnairia. (a. sliusarevi, 1985w.). 

 ujredis gayofis dros qromosomebs metafazis periodSi gaaCnia 

Zafis, Cxirebis an sxva formebi, erTi da igive qromosomebis agebuleba 

sxvadasxva ubanze araerTgvarovania. qromosomebSi ganarCeven porvelad 

sartyels – centromers, romelic qromosomas yofs or mxarad. 

pirveladi sartylis _ centromeris ganlagebis adgili yvela wyvil 

qromosomaSi erTnairia da ganapirobeben mis formasac. masze 

ganlagebulia kinetoqori (berZ. Kinesis _ moZraoba, phozos _ matarebeli) 

romelzedac ujredis gayofis dros miemagreba TiTistaris Zafebi. 

centromerebis ganlagebis mixedviT asxvaveben qromosomTa tipebs: 
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metacentruls, submetacentruls da akrocentruls. metacentrulebs 

gaaCniaT Tanabari an TiTqmis Tanabari sididis mxrebi. 

submetacentrulebis mxrebi araTanabaria. akrocentrulebs gaaCniaT 

joxis  magvari  forma, sadac SeumCnevelia meore mxari.

 qromosomaTa mxrebis boloebma miiRes telomerebis saxelwodeba, es 

aris specializebuli ubnebi, romlebic ewinaaRmdegebian qromosomTa 

SeerTebas erTmaneTs Soris. zogierT qromosomas gaaCnia meoradi 

sartyelic, romelic gvxvdeba 1, 9,16 qromosomebis grZel mxrebze da 13-15 

da 21-22 qromosomTa mokle mxrebze.  

 dadgenilia, rom yovel saxeobas (mcenareTa da cxovelTa) gaaCnia 

qromosomTa gansazRvruli da mudmivi ricxvi.Eesaa saxeobrivi 

niSani.Mmag.Ddrozofilas gaaCnia – 8, adamians – 46. qromosomTa ricxvi 

araa damokidebuli individis organizaciis doneze. Uunda aRiniSnos, rom 

qromosomebis erTi da igive ricxvi SeiZleba Segvxvdes Soreul formebSi 

da gansxvavebuli ki hqondes axlos mdgom saxeobebs. mniSvnelovania, rom 

yvela organizmSi, romlebic miekuTvnebian erT saxeobas, qromosomTa 

ricxvi ujredis birTvSi wesisamebr – mudmivia da wyvili.Hhomologiuri 

qromosomebi msgavsia sididis da formis mixedviT. maTSi centromerebis 

ganlageba emTxveva erTmaneTs, arahomologur qromosomebs gaaCnia 

gansxvavebebi, rac aaSkaravebs maT individualurobas.  

 somaturi ujredebis birTvebi Seicaven qromosomebis mTlian _ 

wyvil nakrebs. masSi yovel qromosomas gaaCnia Tavisi partniori. aseTi 

nakrebi wodebulia diploidurad da aRiniSneba 2n, xolo sasqeso 

ujredebis birTvi, gansxvavebiT somaturisgan, yoveli wyvili 

homologuri qromosomidan masSi gvxvdeba mxolod erTi qromosoma.  maT 

haploiduri ewodeba da aRiniSneba n-iT. Gganayofierebis dros xdeba 

sasqeso ujredebis Serwyma da am dros TiToeul maTgans zigotaSi 

Seaqvs qromosomTa haploiduri nakrebi, ris Sedegadac masSi aRdgeba 

diploiduri kompleqti  

 erTi saxeobis somaturi ujredebis mamrobiT da mdedrobiT 

warmomadgenlebis qromosomuli nakrebis Sedarebisas, aRmoCenilia 

gansxvaveba erT wyvil qromosomaSi. am wyvilma miiRo sasqeso 

qromosomebis saxewodeba.Oorive sqesSi qromosomebis danarCeni wyvili 

erTmaneTis msgavsia da ewodaT autosomebi.Mmag.: adamianSi 22 wyvili _ 
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autosomaa, bolo wyvili ki (23-e) – sasqeso qromosomaa 

(heteroqromosoma). 

 Aadamianis kariotipi – mocemul saxeobis organizmTa somaturi 

ujredebisaTvis damaxasiaTebeli qromosomaTa diploiduri nakrebia (2n). 

termini kariotipi ekuTvnis (1924 w.) rus citologs g. levickis.A 

adamianis normaluri kariotipi Sedgeba 46 qromosomisgan anu 23 

wyvilisgan.Aaq 22 wyvili autosomaa da erTi wyvili bolo _ (23-e) _ 

sasqeso qromosoma. qromosomaTa sigrZe 2,3 -11mkm Soris meryeobs. 

Qqromosomebi Sedgebian 2 qromatidisagan. maT gaaCniaT x da y msgavsi 

forma. maTi ganlageba xdeba idiogramis saxiT. (berZ. idios _ Taviseburi,  

grammo _ Canaweri).E es termini SemoiRo citologma s. navaSinma. masSi 

qromosomebi ganlagebulia wyvil-wyvilad sididis klebiT.Ggamonaklisia 

sasqeso qromosomebi. Tavisi sididiT gamoirCeva N1 wyvil 

qromosoma.Yyvelaze mcirea N22 (rogorc idiogramaSi Cans). qalis _ 

sasqeso qromosomebi Sedgeba ori erTnairi msxvili xx qromosomebisagan, 

mamakacebSi ki erTi x qromosoma iseTivea rogorc qalisa, meore ki 

SedarebiT mcirea – da aRiniSneba y-iT e.i. qali da mamakacis kariotipi 

sasqeso qromosomebiT gansxvavdeba, rasac _ heteroqromosoma ewodeba. 

idiogramaSi Cans, rom 1, 3 da x qromosoma – metacentrulia. 2, 6 – 12 da 

16 – 20 – submetacentrulia, xolo 4 5 13 15 21 22 da y qromosomebi 

akrocentrulebi.M mraval qromosomas gaaCnia msgavsi zoma (a.sliusarevi, 

1985w.). 

 qromosomTa ricxobrivis mudmivoba, individualuroba, agebulebis 

sirTule, avtoreproduqcia da ganuwyvetloba miuTiTebs mis did 

biologiur rolze da marTlac, qromosomebi gvevlinebian memkvidruli 

informaciis matareblebad. gamorkveulia, rom memkvidruli informacia 

diskretulia. mas adgens mravalricxovani geni, romlebic ganlagebulia 

xazobrivad qromosomis sigrZeSi. yvela gens uWiravs garkveul 

qromosomaSi mudmivi da gansazRvruli adgili _ lokusi. 

      homologur qromosomebs gaaCniaT genetikuri lokusebis erTi da 

igive nakrebi, gvevlinebian rogorc _ urTierTSemcvlelebi. 

Aarahomologiur qromosomebs, radganac gaaCniaT genetikuri lokusebis 

gansxvavebuli nakrebebi, amitomac isini ar arian 

urTierTSemcvelebi.Ggenetikuri informacia, romelic aucilebelia 
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organizmis ganviTarebisaTvis, Sedis yvela arahomologuri qromosomis, 

mxolod mTlian kompleqtSi.  

 

 

araqromosomuli (citoplazmuri) memkvidreoba 

 

      rogorc viciT, ujredis qromosomebs akisriaT wamyvani roli 

memkvidruli Tvisebebis gadacemaSi, magram ujredis citoplazmaSi 

arsebobs iseTi citoplazmuri struqturebi, rogoricaa: qloroplastebi, 

mitoqandriebi, centriolebi. maT gaaCniaT TavianTi dnm 

(dezoqsiribonukleinis mJava) da SeuZliaT awarmoon autoreproduqcia. 

isini dajildoebuli arian citoplazmuri memkvidreobis 

ganaxorcielebis unariT da imyofebian birTvuli dnm-is kontrolqveS. 

      plastidebi mravldebian gayofiT da axasiaTebT TviTwarmoqmnis 

unari. maT mier ganxorcielebuli memkvidreobiTi cvlilebebi 

aRmoCenilia dekoratiuli mcenareebis yvavilebSi, romelTa mwvane 

foTlebis ujredebSi plastidebi gayofis Sedegad gadanawildebian 

araTanabrad da mravaljeradi gayofis Sedegad warmoqmnil ujredebSi 

vxvdebiT TeTr laqebsac. e.i. miiReba ,,mozaika” Semdgari mwvane ferisa da 

TeTri laqebisagan, rac SemCneulia mTel rig mcenareebSi. es cvlileba 

mutaciaa, romelic ujredSi arsebul qloroplasts exeba. igi 

dakavSirebulia qlorofilis sinTezis unaris dakargvasTan, da 

SesaZlebelia gamovlindes mTlianad an nawilobriv. Tu cvlileba exeba 

ujredTa mxolod nawils, maSin miiReba – WrelfoTliani mcenare. 

      qloroplastebis garda aseve mimdinareobs citoplazmuri 

memkvidreoba mitoqondriebSi, romelTac gaaCniaT dnm-i. igi axasiaTebs 

erTujredianebsa da safuara sokoebs. 

      mravalujredianebisaTvis citoplazmuri memkvidreoba 

damaxasiaTebeli niSania. misi gadacema sruldeba dedis mxridan, radgan 

kvercxi mdidaria citoplazmiT, xolo spermatozoidSi igi TiTqmis ar 

moipoveba. 

      e.i. arsebobs ara marto qromosomuli, aramed citoplazmuri 

memkvidreobac, romelsac Tavisi mniSvneloba gaaCnia. 
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ujredi, rogorc Ria sistema 

 

rogorc viciT ujredi Seicavs ramdenime aTas nivTierebas, 

romlebic monawileoben sxvadasxva qimiuri reaqciebSi. es reaqciebi 

ujredis sicocxlis ganviTarebis da funqcionirebis ZiriTad pirobas 

warmoadgens. qimiuri reaqciebisaTvis damaxasiaTebelia oragnizebuloba, 

mowesrigebuloba da zustad gansazRvra adgilze mimdinareoba. sinTezis 

reaqciebis dros martividan warmoqmneba rTuli, dabamolekuluridan _  

maRalmolekuluri nivTierebebi. ase sinTezdeba: cilebi, cximebi, 

naxSirwylebi, nukleinis mJavebi, atf. am reaqciebs Tan erTvis energiis 

STanTqma. sinTezirebuli nivTierebebi gamoiyeneba ufjredis sxvadasxva 

struqturebis asagebad, inaxeba maragis saxiT da gvxvdeba sekretebis 

SemadgenlobaSi. agreTve maTi saSualebiT xdeba Zveli dazianebuli an 

cxovelqmedebis Sedegad daxarjuli molekulebis Secvla. miuxedavad 

mimdinare qimiuri reaqciebis simravlisa, ujredi mainc inarCunebs Tavis 

formasa da qimiur Sedgenilobas.  

      ujredSi mimdinare qimiuri reaqciebidan gamoyofen: sinTezisa da 

daSlis reaqciebs. 

energiis xarjviT mimdinare process, romlis drosac ujredSi 

arsebuli martivi nivTierebebi gardaiqmnebian rTul organul 

nivTierebebad – asimilacia ewodeba. 

asimilacia endoTermuli procesia da Txoulobs energiis xarjvas. 

energiis wyaros ujredSi warmoadgens adre dasinTezirebuli 

nivTierebebi, romlebic Semdgom ganicdian daSlas. 

asimilaciis Semdeg organizmi izrdeba, masSi grovdeba samarago 

nivTierebebi da sakvebis saxiT miRebul produqtebSi grovdeba energia. 

sinTezis reaqciebis erTobliobis plastikuri cvla ewodeba. 

asimilaciis procesTan erTad mimdinareobs misi sapirispiro – 

disimilaciis procesi. igi egzoTermuli procesia, energiis 

gamonTavisuflebiT mimdinareobs da eqvemdebareba Semdgom gardaqmnebs, 

romlis drosac maRalmokeluluri nivTierebebidan miiReba 

dabalmolekuluri nivTierebebi, rTulidan _ martivi da sabolood 

miiReba naxSirbadis oqsidi da wyali.  
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process, romlis drosac rTuli nivTierebebi iSleba ufro martiv 

nivTierebad da Tavisufldeba energia – disimilacia ewodeba. 

reaqciebis erToblioba romelic ujreds uzrunvelyofs energiiT – 

energetkiuli cvla ewodeba. swored aq idumalebs reaqciaTa biologiuri 

mniSvneloba. 

plastikuri da energetikuli cvla kavSirSia erTmaneTTan. e.i. 

sinTezis reaqciebi moiTxovs energiis STanTqmas, romelsac daSlis 

reaqciebis Sedegad Rebulobs. energetikuli cvlis reaqciebis 

warmoebisaTvis saWiroa fermentebis ganuwyveteli sinTezi. radgan 

fermentebi ganicdian denaturacias cxovelqmedebis procesSi. am 

reaqciaTa meSveobiT myardeba kavSiri ujredsa da garemos Soris. 

garemodan masala ujredSi SeaRwevs plastikuri da energetikuli cvlis 

reaqciebisTvis, xolo ujredidan garemoSi gamoiyofa is nivTierebebi 

romlebic arsebiTad gamouyenebelia. am reaqciaTaA ganuwyveteli 

mimdinareoba da maTi erToblioba amyarebs kavSirs ujredsa da garemos 

Soris da axorcielebs nivTierebaTa da energiis cvlas, rac 

damaxasiaTebelia yoveli cocxali ujredisaTvis rogorc Ria 

sistemisaTvis. 

      nebismieri ujredi flobs unars mudmivad SeinarCunos 

damaxasiaTebeli Sedgeniloba da Tvisebebi. mag.: atf-is Semcveloba 

ujredSi 0,04%-ia. rogorc viciT, igi ganicdis mudmiv xarjvas. 

miuxedavad amisa es sidide mtkicedaa daculi da ujredis mdgradoba 

ganpirobebulia ujredSi mimdinare regulaciis rTuli procesebiT. mag.: 

atf, ujredSi mravali moqmedebis Sesrulebisas ixarjeba, magram misi 

Semcvelobis mudmivoba miRweulia procesTa Sewonasworebis Sedegad. 

atf-is Semcireba ujredSi iwvevs glukozis 2-ve procesebis CarTvas, 

romlis mimdinareobis dros sinTezdeba atf, xolo misi normis 

miRwevisas sinTezis procesi neldeba.  

      ujredSi, normaluri Sedgenilobis SemanarCunebeli procesebi 

avtomaturad mimdinareobs. amas TviTregulacia anu avtoregulacia hqvia. 

igi ujredSi signalebis daxmarebiT xorcieldeba, romlebsac vxvdebiT 

ujredis romelime rgolSi. signalebis pasuxad ujredSi CairTveba 

procesi, romelic aRmofxvris warmoqmnil cvlilebebs. e.i. atf-is 

Semcvelobis Semcireba warmoadgens signals sinTezis procesis 
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CasarTavad, xolo misi raodenobis aRdgena signalia atf sinTezis 

Sesawyvetad. sgnalebi – qimiuri bunebisaa da maT rols qimiuri 

nivTierebebi asruleben.  

 

ujredis sasicocxlo cikli. mitozi 

 

      sicocxlis arsis damaxasiaTebeli niSania – gamravleba. misi unari 

gaaCnia yvela organizms, baqteriebidan dawyebuls da ZuZumwovrebiT 

damTavrebuls. 

      nivTierebaTa da energiis procesTa Sedegad ujredi mudmivad 

icvleba. mimdinareobs misi ontogenezi, romelmac miiRo saxelwodeba - 

,,ujredis sasicocxlo cikli”, rac gamoixateba mis gamravlebasa da 

informaciis gadacemaSi. mravalujredian organizmTa ujredTa 

gamravlebasTan – proliferaciasTan dakavSirebulia misi zrda da 

ujredebis struqturis aRdgena. organizmebi mravldebian gayofis gziT. 

      ujredTa gamravlebas safuZvlad udevs TvisebaTa memkvidreoba da 

informaciis nakadis gadacema. molekulur doneze mimdinare dnm-is 

unikaluri gaormageba gansazRvravs ujredis gamravlebis process da 

ujredis doneze gamravlebis unari SeswevT iseT organoidebsac, 

rogoricaa: mitoqondriebi, qloroplastebi. 

      bunebaSi gamravlebis procesi rTuli da mravalferovania. gayofiT 

mravldebian erTujrediani da mravalujrediani organizmebi. arsebobs 

gayofis ori wesi: 1. mitozi – anu arapirdapiri gayofa (berZn. mitos - Zafi), 

igi rTuli da arapirdapiri xerxia da 2. amitozi – pirdapiri gayofa, 

martivi. am dros SenarCunebulia birTvis mdgomareoba da ar 

mimdinareobs qromosomTa Tanabari ganawileba. sabolood miiReba 2 

Svileuli ujredi, amitom amitozi ar miiCneva gamravlebis srulfasovan 

xerxad. 

      procesTa erTobliobas, romelic mimdinareobs ujredSi erTi 

gayofidan Semdeg gayofamde da sruldeba 2 Svileuli ujredis 

warmoqmniT – mitozuri cikli ewodeba. 

      mitozis sasicocxlo ciklSi arCeven: presinTezurs 

(postmitozurs), sinTezur, postsinTezur (anu premitozurs) da mitozis 

periodebs. 
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      presinTezuri  periodi  ( 1G ) mosdevs uSualo gayofas. am dros 

dnm-is sinTezi ar xdeba, magram grovdeba rnm da cila, romelic 

aucilebelia ujreduli struqturebis warmosaqmnelad. es SedarebiT 

xangrZlivi fazaa da mimdinareobs 10 saaTidan ramdenime dRe.  

      sinTezuri ( S ) periodi xasiaTdeba dnm-is sinTeziT da 

qromosomuli struqturebis reduplikaciiT, ris Sedegad dnm – 

ormagdeba, mimdinareobs agreTve rnm-is da cilis sinTezi, romelic 6-10 

saaTi grZeldeba. 

      postsinTezuri periodi ( 2G ) xasiaTdeba imiT, rom dnm aRar 

sinTezirdeba. ar xdeba energia dagroveba, magram grZeldeba rnm-is da 

cilis sinTezi. misi xangrZlivoba 3-4 saaTia. sabolood dgeba ujredis 

birTvis gayofa – mitozi an kariokinezi (bernZ. Kargon  _ birTvi, - Kinesis - 

moZraoba). termini ,,mitozi” da ,,kariokinezi” - sinonimebia. 

      mitozis process uswrebs interfaza anu interkinezi, romelic 

ujredis momzadebis periods warmoadgens gayofisTvis. am dros xdeba 

qromosomebis, organoidebis gaormageba da cilisa da atf-is sinTezi.  

      qromosomebi warmoadgenen memkvidreobis ZiriTad substrats: 

maTTvis damaxasiaTebelia replikaciis damoukidebeli unari. yoveli 

qromosoma Sedgeba spiralurad daxveuli 2 Zafisagan, romelTac 

qromatidebi ewodebaT da sartyelebisagan anu centromerebisagan (berZn. 

mero _ nawili). qromosomebze arCeven pirvelad sartyels anu 

centromers da zogierT qromosomebze SeimCneva meoradi sartyelic. 

organoidebis replikacia ki sruldeba birTvis kontroliT. interkinezis 

damTavrebis Semdeg ujredi mzadaa mitozuri gayofisTvis.  

      mitozis periodSi Tanamimdevrulad mimdinareobs: profaza, 

prometafaza, metafaza, anafaza da telofaza.  

      profazis dasawyisSi ujredSi arsebuli ujredis centri – 

centrosoma iyofa or Semadgenel centriolebad, romlebic miemarTebian 

ujredis urTierTsawinaaRmdego polusebisaken. centroilebis irgvliv 

arsebuli citoplazmidan iqmneba TiTistaris formis Zafebi, birTvakebi 

qreba. ujredis birTvis garsi ibereba, skdeba da misi SigTavsi gareT 

gadmoiyreba. 

      prometafazaSi – citoplazmaSi CaZiruli qromosomebi uwesrigodaa 

ganlagebuli. 
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      metafazaSi – qromosomebi lagdebian mowesrigebulad ekvatorze. 

aqromatinuli TiTistaras Zafebi emagrebian qromosomebs pirvelad 

sartyelebSi – centromerebSi. qromosomebi iwyeben gadaadgilebas 

ekvatorisaken da Rebuloben sarWis formas. qromosomebis erTi 

qromatidi miemarTeba erTi polusisaken, xolo meore sapirispiro 

polusisaken. qromatidebis ganSoreba ganapirobebs mesame fazis – 

anafazis dadgomas. 

 

mitozis sqema 

1-2-3- profaza; 4 - prometafaza; 5 – metafaza; 6 – anafaza; 7-8- telofaza. 

 

      anafazaSi – atf iwyebs funqcionirebas da misi daxmarebiT 

qromatidebi (maT SeiZleba vuwodoT qromosomebic), uaxlovdebian 

sawinaaRmdego polusebs. TiTistaris Zafebi ukve damoklebulia. 

      mitozis bolo fazas telofaza warmoadgens, romlis drosac 

ujredis polusebze miaxloebuli qromosomebi iSlebian da grZeldebian, 

xdeba maTi gadaxlarTva erTmaneTSi – spiralizacia. am dros aRdgeba 

birTvis garsi, gaCndeba birTvi da citoplazmaSi gamoisaxeba gadanaWdevi, 

mimdinareobs citokinezi, romelic citoplazmas gadalaravs da mogvcems 

2 Svileul ujreds. cxovelur ujredSi citokinezi iwyeba ekvatorul 

zonaSi, mcenareul ujredSi ki gadalarva periferiidan sawyisdeba. 

saboloo jamSi vRebulobT 2 Svileul ujreds, romlebic dediseuli 

ujredisagan gansxvavebulia mxolod zomiT. garkveuli drois Semdeg 

isinic iwyeben dayofas da gvaZleven axal Svileul ujredebs. 
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      fazebis xangrZlivoba damokidebulia qsovilTa tipze, organizmis 

fiziologiur mdgomareobasa da garemo faqtorebze (temperatura, 

sinaTle, qimiuri nivTierebebi), romelTa moqmedeba mniSvnelovania 

fazebis periodebis SeswavlisaTvis. mitozisaTvis sasurvelia 37°C 

temperatura, nebismierma gadaxram SeiZleba Seanelos da Seaferxos 

procesi.  

      mitozis biologiuri mniSvneloba is gaxlavT, rom mitozis 

Sedegad miRebuli TiToeuli Svileuli ujredi SeiZens qromosomTa 

igive raodenobas, rac gaaCnda dediseul ujreds (identurs – 

raodenobisa da xarisxis mixedviT). 

      interfazis xangrZlivoba iwyeba ramdenime saaTidan, ramdenime Tvec 

da zog SemTxvevaSi ramdenime weliwadic grZeldeba, e.i. ujredi SeiZleba 

imyofebodes interfazaSi, emzadebodes procesisaTvis, magram ar 

iyofodes. mag. maRalspecializirebul ujredebSi, rogoricaa nervuli 

ujredebi, 1G  periodi grZeldeba organizmis mTeli sicocxlis 

ganmavlobaSi, e.i. isini imyofebian presinTezirebul periodSi da 

arasodes iyofian. 

      ujredis qromosomuli ricxvi xasiaTdeba mudmivobiTa da 

ucvlelobiT. isini wyvilia, e.i. gvaqvs or-ori erTnairi anu homologuri 

qromosomebi. adamianis SemTxvevaSi 46 qromosoma warmoqmnis 23 wyvils. 

wyvilebSi gaerTianebulia erTnairi qromosomebi da sxvadasxva wyvilTa 

qromosomebi gamoirCevian erTmaneTisagan zomiT, formiT da sartyelebis 

adgilmdebareobiT. 

      erT birTvSi myof qromosomTa erTobliobas – qromosomTa 

kompleqti ewodeba. igi axasiaTebs yvela saxeobis organizms. 

      mravalujredian organizmebSi ansxvaveben ujredTa 2 kategorias: 

somaturs (arasasqeso) da sasqeso (gametebs) ujredebs. somaturi gvxvdeba 

yvela qsovilsa da organos SemadgenlobaSi, romelTa birTvi Seicavs 

qromosomTa (ormag) diploidur komleqts ( n2 ). sasqeso ujredebi 2 

tipisaa: kvercxujredebi  da spermatozoidebi. maTi birTvi Seicavs 

qromosomTa (ganaxevrebul) haploidur kompleqts (n ). 

      adamianSi diploiduri kompleqti – 46 qromosomaa da mis gametebSi 

iqneba 23-23 qromosoma (e.i. wyvili qromosomidan TiToeulSi aRmoCndeba 

mxolod erTi). 
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saxeoba diploiduri n2  haploiduri n  

adamiani 

bocveri 

cxvari 

Simpanze 

oTaxis buzi 

drozofila 

pomidori 

cxvari 

tritoni 

wiwaka 

tarakana 

ospanaxi 

Tavis tili 

bayayi 

ZaRli 

Mtredi 

naZvi, fiWvi 

46 

44 

54 

48 

12 

8 

24 

54 

24 

48 

48 

12 

12 

28 

78 

80 

24 

23 

22 

27 

24 

6 

4 

12 

27 

12 

24 

24 

6 

6 

14 

39 

40 

12 

 

 

ujredis qimiuri organizacia 

 

cocxali organizmis yvela ujredi msgavsia Tavisi qimiuri 

SedgenilobiT, rac cxadliv mowmobs organuli samyaros erTianobas. 

ujredi Seicavs ramdenime aTas nivTierebas, isini iReben 

monawileobas sxvadasxva qimiur reaqciebSi. ujredSi mimdinare qimiuri 

procesebi _ misi sicocxlis, ganviTarebis da funqcionirebis ZiriTadi 

pirobaa. akademikos v. vernadskis mtkicebiT, cocxali organizmebis 

SedgenilobaSi mendeleevis perioduli sistemis TiTqmis yvela elementi 

Sedis. maTgan zogi elementi didi raodenobiT gvxvdeba, zogi ki _ 

mcired. gansakuTrebiT didi raodenobiT SeiniSneba oTxi elementi: 

Jangbadi, naxSirbadi, azoti da wyalbadi, romelTa Semcveloba 98%-ia. 

meore jgufSi gaerTianebulia rva elementi: gogirdi, rkina, fosfori, 
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qlori, kaliumi, magniumi, natriumi, kalciumi. isini 1,9%-ia, xolo yvela 

danarCeni 0,01%-s Seadgens. maT, yvelas mikroelementebi ewodeba. esenia: 

iodi, manganumi, kobalti, cinki da sxv. isini gansazRvraven organizmebis 

ganviTarebas da asruleben bioqimiuri procesebis aqtivatoris rols. 

ujredSi araa gansakuTrebuli elementi, romelic damaxasiaTebeli iqneba 

mxolod cocxali bunebisaTvis, rac naTlad metyvelebs cocxali da 

aracocxali bunebis mWidro kavSirebsa da erTianobaze. 

ujredis citoplazmis did nawils warmoadgens wyali. adamianis 

sxvadasxva qsovilSi misi raodenoba 20%-dan (Zvlebi), 85%-mde meryeobs 

(Tavis tvinis ujredebi). wyalze modis sxeulis saerTo wonis 2/3. 

axalgazrda organizmSi wylis Semcveloba metia da wylis raodenoba 

adamianis asakis matebasTan erTad mcirdeba. is ujredSi asrulebs 

sicocxlisaTvis arsebiTsa da mravalmxriv rols; gansazRvravs ujredis 

fizikur Tvisebas, mis moculobasa da drekadobas. wyali mniSvnelovania, 

rogorc organuli nivTierebis molekulis struqturis warmosaqmnelad. 

igi kargi gamxsnelia. ujredSi nivTierebebi wyalxsnaris saxiT Sedis da 

aseve narCeni produqtebi wyalxsnaris saxiT gamoiyofian misgan. wyali 

ujredSi bevri qimiuri reaqciis monawilea (daSlis reaqciebi) da 

warmarTavs organizmis Termoregulacias. wyali sisxlis plazmis 

SemadgenlobaSi gvxvdeba 90%-is odenobiT, xolo saxsrebSi _ 

sinovialuri siTxis saxiT. 

wylis biologiuri mniSneloba ganisazRvreba misi molekuluri 

struqturis TvisebebiT, molekulebis polarulobiT, wyalbaduri bmebis 

warmoqmnis gziT, erTmaneTTan SeerTebisa da naerTebis warmoqmnis 

unariT. temperaturis momatebisas STainTqmeba siTbo, rac 

ganpirobebulia wylis molekulebs Soris wyalbaduri bmebis nawilis 

daSliT. gacivebisas siTbo Tavisufldeba, vinaidan warmoiqmneba 

wyalbaduri bmebi. swored amiT aixsneba wylis maRali Tbotevadoba, rac 

mniSvnelovania, ujredis TboregulaciisaTvis. arseboben nivTierebebi, 

rogoricaa: marilebi, mJavebi, tuteebi. organulebidan _ spirti, aminebi, 

naxSirwylebi, cilebi. isini kargad ixsnebian wyalSi. amitom maT SeiZines 

hidrofiluri nivTierebebis saxelwodeba (berZ. hidro _ wyali, fileo _ 

miyvars). arsebobs nivTierebaTa is jgufi, romlebic wyalSi ar ixsnebian. 
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 mag.: kauCuki, cximebi, polieTileni. maT hidrofoburi nivTierebebi 

ewodaT (berZ. hidro _ wyali, fobos _ SiSi). nivTiereba hidrofiluria, 

Tu misi molekulebi Seicaven atomTa jgufs, romelsac SeuZlia wylis 

polarul molekulebTan urTierTqmedeba. 

araorganuli nivTierebebidan ujredSi gvxvdeba agreTve marilebi, 

romelTa SemadgenlobaSi Semavali kaTionidan mniSvnelovania 

 anionebidan  kaTionebisa da 

anionebis koncentracia ujredsa Tu mis gareT gansxvavebulia. ujredSi 

maRli koncentraciiT gvxvdeba kaliumi. Zalian mcirea _ natriumis 

koncentracia. ujredis garemoSi mag.: sisxlis plazmaSi _ kaliumis 

raodenoba mcirea, natriumisa ki _ didi. cocxal ujredSi ionTa es 

Tanafardoba daculia. ujredis sikvdilis Semdeg ki maTi Semcveloba 

Tanabrdeba. ujredis Semcvel ionebs didi mniSvneloba aqvs ujredis 

normaluri funqcionirebisaTvis da mudmivi reaqciis SenarCunebisaTvis. 

araorganuli nivTierebebi ujredSi gvxvdeba xsnarisa da myari saxiT: 

Zvlovani qsovilis simtkice da simagre uzrunvelyofilia kalciumis 

fosfatebiT, xolo moluskebis niJarebSi gvxvdeba _ kalciumis 

karbonatebi. ujredis SemadgenlobaSi gvxvdeba agreTve organuli 

nivTierebebi: cilebi, naxSirwylebi, cximebi da nukleinis mJavebi. 

 

cilebi  

 

ujredis umTavresi da aucilebeli Semadgeneli nawilia. cilis 

SemadgenlobaSi ZiriTadad vxvdebiT Jangbadis, azotis, wyalbadis 

atomebs; amis garda gogirds, zogSi ki rkinas, TuTiis, spilenZis atomebs. 

cila warmoadgens ujredis struqturul komponents. mas miekuTvneba 

yvela fermenti da zogierTi hormoni. cilebs axasiaTebs didi 

molekuluri wona. tipiuri cilaa _ hemoglobini, romlis molekuluri 

wonaa 152000. kvercxis erT-erTi cilis _ albuminis molekuluri masaa _ 

36000. miozinis (kunTis erT-erTi cila) _ 500000. cilis molekula 

giganturia, radgan mis agebaSi monawileobs daaxloebiT aTasobiT atomi. 

amitom mas makromolekula ewodeba. (berZ. makro _ didi). cila _ 

organul naerTTa Soris yvelaze rTuli naerTia da miekuTvneba im 

naerTTa jgufs, romelsac polimerebi hqvia. masSi mravaljer meordeba 
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SedarebiT martivi struqtura _ monomeri: mis monomerad gvevlineba _ 

aminomJava. 

bunebaSi gvxvdeba bunebrivi polimerebi _ celuloza, saxamebeli, 

kauCuki da qimiur mrewvelobaSi ki Seqmnilia xelovnuri polimerebi, 

rogoricaa: lavsani, kaproni da sxv. 

bunebrivi da xelovnuri polimerebi agebulia erTnairi monomerebi-

sagan. cilebi ki Sedgeba msgavsi magram erTmaneTisagan gansxvavebuli 

monomerebisagan. aminomJavis molekula Sedgeba 2 nawilisagan. erTi 

nawili, yvela aminomJavaSi msgavsia:  

H C NH2 

         COOH 

is Sedgeba aminomJavebisagan  da karboqsilis jgufisagan _ 

, xolo molekulis meore nawili aminomJavebs gansxvavebuli aqvT 

_ maT radikalebi ewodebaT. mag.: aminomJava _ valinis radikali aris _ 

naxSirwyalbadovani jgufi.  

 

CH3           CH3  

 CH 

 

cocxali organizmis ujredebSi aminomJavebs aqvT hidrofiluri, 

zogs ki hidrofoburi Tvisebebi. igi mniSvnelovnad ganapirobebs cilis 

molekulis struqturas. 

cilebSi aminomJavebis SeerTebiT sruldeba molekulebis warmoqmna, 

amitom erTi aminomJavis  _ (karboqsilis jgufidan) da mezobeli 

aminomJavis -dan (aminojgufidan) gamoiyofa wylis molekula da 

ganTavisuflebul valentovnebaTa xarjze xdeba aminomJavaTa naSTebis 

SeerTeba, romelTa Soris warmoiqmneba  kovalenturi bma. mas 

ewodeba peptiduri bma. ase miiReba dipeptidi, tripeptidi da 

polipeptidi. yvela cila warmoadgens polipeptids. cocxali 

organizmebi Seicaven didi raodenobiT cilebs da gaaCniaT mxolod 

maTTvis damaxasiaTebeli cilebi. yoveli cilovani jaWvebi (cilis 

molekulaSi ki ramdenime aseuli aminomJavaa) Sedgebian aTeuli da 

aseuli aminomJavis rgolisagan. cilebis molekulebSi ganasxvaveben 1) 

aminomJavaTa Sedgenilobas 2) maT rgolebis ricxvs da 3) maTSi 
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aminomJavaTa ganlagebis Tanmimdevrobas. Tu gaviTvaliswinebT cilis 

molekulaSi arsebul aminomJavebis kombinaciaTa ricxvs, igi usasrulod 

didi iqneba. cilis molekula sigrZiT unda aRwevdes ramdenime aTeuli 

nm-s, radgan TiToeuli aminomJavis rgolis zoma 0,35-0,37 nm-ia. magram 

cilis polipeptiduri jaWvi isea daxveul-awyobili, rom sinamdvileSi 

gacilebiT naklebia zomaSi. yovel cilas axasiaTebs gansazRvruli saxis 

wyoba. cilis molekulaSi ganarCeven 4 struqturas. 

cilis molekulaSi aminomJavebis naSTebi Tanamimdevroba misi 

pirveladi struqturis ganmsazRvrelia. 

cilaSi polipeptiduri jgufi mTlianad da nawilobriv daxveulia 

spiralurad. esaa misi meoradi struqtura. am dros aminomJavebi 

radikalebi rCebian spiralis gareT. spiralis xveulebi erTmaneTTan 

mWidrodaa ganlagebuli. erT xveulze myofi  jgufi da mezobel 

xveulze myofi  jgufebs Soris warmoiqmneba wyalbaduri bmebi, 

romlebic kovalenturTan SedarebiT sustia, magram mravaljeradi 

ganmeorebiT qmnian mtkice bmebs. polipeptiduri bmebi sakmaod myari 

struqturaa. 

polipeptiduri spirali agrZelebs daxvevas mudmivi erTnairobiT da 

warmoiqmneba cilis molekulis konfiguracia, rasac mesameuli 

struqtura ewodeba; aminomJavebis radikalebs Soris myardeba 

hidrofoburi bmebi, romlebic mesameul struqturas ganamtkicebs. es 

bmebi wyalbadurze ufro sustia. wyalTan garemoSi ujredis 

hidrofoburi radikalebi ukuiqcevian wylisgan da erTmaneTs Seewebebian. 

TiTqos wyliani garemo aiZulebs cilovan molekulas miiRos garkveuli 

mowesrigebuli struqtura, ris gamoc igi biologiurad aqtiurdeba. 

cilis meoTxeul struqturas aRiareben mecnierebi. am struqturaSi cila 

martouli saxiT ki ar gvxvdeba, aramed gvevlineba gaerTianebuli 

ramdenime molekulis saxiT. mag.: cila hemoglobini aris 4 

gaerTianebuli molekulis naerTi. am rTul mdgomareobaSi mas ZaluZs 

Seasrulos iseTi fuqncia, rogoricaa Jangbadis SeerTeba da misi 

gadatana Sinagani organoebisaken.  

sainteresoa cilebis fizikuri da qimiuri Tvisebebis 

mravalferovneba, rac ganpirobebulia aminomJavaTa Sedgenilobis 

nairgvarobiT. arseboben wyalSi xsnadi da uxsnadi cilebi. agreTve _ 
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naklebad aqtiuri cilebi, romlebic sxvadasxva agentis zemoqmedebiT 

sakmaod mdgradni arian. gvxvdeba aramdgradi cilebic, romlebic susti 

zemoqmedebiTac ki icvlebian. (mag.: susti sinaTlis moqmedebiT) aris 

Zafisebri formis cilebi (sigrZe ramdenime aseuli nm.), magram arseboben 

cilebi, romelTa molekulebi burTulebs mogvagoneben. garda amisa 

gvxvdebian _ mtkice (foladiviT), mdgradi cilebi mag.: keratini (rqa, 

Cliqi, javSani, brWyali, bumbuli, Tma) mas cxoveli iyenebs, rogorc 

Tavdacvis saSualebas. Zafisebri cilebi Sedian kunTis SemadgenlobaSi, 

amokleben da agrZeleben mas da amavdroulad uzrunvelyofen ujredis 

moZraobiT reaqciebs. mrgvali molekulebis mqone cilebi moZravia. 

ixsnebian advilad da gamoiyeneba nivTierebaTa transportirebisaTvis. 

maRali aqtiurobis mqone cvalebadi struqturis cilebi ki asruleben 

katalizatoris funqcias. 

mTeli rigi faqtorebisgan _ (temperatura, qimiuri nivTiereba, 

dasxiveba, meqanikuri zemoqmedeba) cilis bmebi wydeba, molekula iSleba, 

irRveva cilis struqtura, rasac _ denaturacia ewodeba. cila kargavs 

xsnadobas, veRar asrulebs misTvis damaxasiaTebel funqciebs. 

denaturaciis procesi Seqcevadia e.i. gaSlis Semdeg cilas SeuZlia 

spiralurad daxveva, xolo spirali TavisTavad aRidgens adrindel 

struqturas. rogorc wesi, cilis agebulebis yvela Tavisebureba 

ganisazRvreba misi pirveladi struqturiT, e.i. _ polipeptidur jaWvSi 

aminomJavebis SedgenilobiT da maTi ganlagebis TanamimdevrobiT. 

cilebi ujredSi asruleben mraval funqcias, romlebic metad 

mniSvnelovania. aRsaniSnavia misi samSeneblo fuqncia. ujredis membrana, 

misi organoidebi, sisxlZarRvovani kedlebi, myesebi da xrtilebi swored 

cilovani Sedgenilobisaa. qromosoma Sedgeba dnm-isa da cilebisagan. 

riboza Sedgeba rnm-sa da cilebisagan. Tmis, frCxilebis, rqebis, 

brWyalebisa da Cliqebis SemadgenlobaSi Sedis cila _ keratini. 

mniSvnelovania cilis katalizuri anu fermentuli funqcia. cocxal 

ujredebSi nivTierebaTa qimiuri aqtivoba mcirea, radgan garemos 

temperatura araa maRali, amitom ujredSi reaqciebi nela unda 

mimdinareobdes, magram miuxedavad amisa isini swrafad sruldeba. 

damaCqareblebad gvevlinebian katalizatorebi, romelTac _ fermentebi 

ewodebaT, isini aTeul da aseul milionjer aCqareben reaqciebs. 
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fermentebi akatalizeben nivTierebaTa gardaqmnebs, im molekulebis 

zomebs, romlebic fermentebis makromolekulebis zomasTan SedarebiT 

Zalze mcirea. magram fermentis katalizuri aqtivoba mTlianad misi 

molekuliT rodi ganisazRvreba, aramed im mcire monakveTiT, romelsac 

fermentis aqtiuri centri ewodeba. fermentebi _ cilebia. cnobilia, rom 

nivTierebaTa Soris reaqcia mimdinareobs maTi molekulebis daaxloebis 

pirobebSi. fermentisa da nivTierebis daaxloeba SesaZlebeli xdeba 

fermentis aqtiuri centrisa da nivTierebis molekulis struqturebis 

geometriuli SesabamisobiT. isini unda miesadagon erTmaneTs. fermentis 

denaturaciis dros misi katalizuri aqtivoba qreba, vinaidan irRveva 

aqtiuri centris struqtura. ujredSi mimdinare sxvadasxva reaqciis 

ricxvi ramdenime aTass aRemateba. amis kvalobaze ujredSi aRmoCenilia 

ramdenime aTasi sxvadasxva fermenti. 

cilis Semdegi funqciaa _ sasignalo. ujredis zedapirul 

membranaSi CaSenebulia cilebis molekulebi, romelTac garemos 

faqtorTa zemoqmedebis pasuxad SeuZliaT Seicvalon TavianTi mesameuli 

struqtura. 

cilebs axasiaTebs samoZrao funqcia _ esaa sasicocxlo aqtovobis 

gamovlineba. yoveli saxis moZraobas _ kunTebis SekumSva, wamwamebis 

cimcimi, Soltebis moZraoba da sxv. sruldeba kumSvadi cilebis 

meSveobiT. 

cilebi asruleben satransporto funqcias. mag.: cila hemoglobini 

ierTebs Jangbads da gadaaqvs organizmis yvela organosTan. 

cilebis damcvelobiTi funqcia mniSvnelovania organizmisaTvis. 

ucxo cilebis an ujredebis Seyvanisas masSi gamomuSavdeba cilebi, 

romlebic SeboWaven, gaauvnebleben ucxo ujredebsa da nivTierebebs 

(leikocitebis fagocitozuri movlena). 

cilebs aseve metad mniSvnelovani _ energetikuli funqcia akisriaT. 

cilebi iSlebian aminomJavebad. romelTa nawili gamoiyeneba 

sinTezisaTvis, xolo danarCeni ganicdis Rrma daSlas da am dros 

gamonTavisufldeba energia. 1 gr. cilis daSliT Tavisufldeba 17,6 kj _ 

energia.  

jer kidev f. engelsi aRniSnavda, rom ,,sicocxle cilovan sxeulTa 

arsebobis wyaroa, romlisTvis arsebiT moments Seadgens nivTierebaTa 
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ganuwyveteli cvla garemo bunebasTan da nivTierebaTa cvlis 

SewyvetasTan erTad sicocxlec wydeba, rac cilis daSlas iwvevs” 

(bunebis dialeqtika, 1954w., gv. 320). 

 

naxSirwylebi 

 

naxSirwylebi rTuli organuli naerTebia. mis SemadgenlobaSi 

vxvdebiT naxSirbads, Jangbads da wyalbadis atomebs. wyalbadisa da 

Jangbadis atomTa Sefardebaa 2:1  (Jangbadis yovel atomze modis 

wyalbadis 2 atomi). mcenareTa ujredebi mdidaria naxSirwylebiT. isini 

aq TiTqmis 70%-s aRweven. mag. kartofilis gorglebSi. naxSirwylebs 

cxoveluri ujredebi Seicaven mcire raodenobiT. mag.: RviZlsa da 

kunTebSi igi daaxloebiT 5%-ia. 

naxSirwylebi iyofian martiv da rTul naxSirwylebad. martivs 

monosaqaridebi ewodebaT. 

monosaqaridebs miekuTvnebaT: mcenareTa nayofis Saqari da glukoza, 

yurZnis Saqari. glukoza gvxvdeba adamianis organoebSi, sadac igi 

mniSvnelovani raodenobiTaa warmodgenili. kvebis Sedegad miRebuli 

naxSirwylebi Cvens organizmSi gardaiqmneba glukozad, romelic Sedis 

sisxlis SemadgenlobaSi. Tavis tvinis momaragebisaTvis aucilebelia 

sisxlSi glukozis gansazRvruli donis arseboba. 

monosaqaridebi uferuli nivTierebebia, gaaCniaT tkbili gemo, 

sasiamovno suni da wyalSi xsnadoba. xilisa da Taflis tkbili gemo 

damokidebulia maTSi glukozosa da fruqtozis Semcvelobaze. 

monosaqarids miekuTvnebian riboza da dezoqsiribozac, romlebic Sedian 

nukleinis mJavebis da atf-is SemadgenlobaSi. 

disaqaridebi  da trisaqaridebi Sedgebian ori an sami 

molekulis narCenisgan. saqaroza _ lerwmis an Warxlis Saqari Sedegba 

fruqtozisa da glukozis narCenebisagan. maT  miekuTvneba maltozac _ 

alaos Saqari. masSi glukozos ori molekulaa. di da trisaqaridebs 

oligosaqaridebic ewodebaT. saqarozas gaaCnia yvelaze ufro tkbili 

gemo da wyalSi kargad xsnadoba. monomeruli rgolebis ricxvis 

gazrdasTan erTad polisaqaridebis xsnadoba klebulobs da tkbili 

gemoc qreba. polisaqaridebs miekuTvneba saxamebeli anu celuloza, 
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romelic mcenareul ujredSi gvxvdeba. celuloza glukozis polimeria. 

polimerebs warmoadgens agreTve glikogeni, romelic gvxvdeba RviZlisa 

da kunTebis ujredebSi. RviZli da kunTebi warmoadgenen maRali 

metaboluri aqtovobis organoebs. glikogeni glukozis wyaroa. igi 

cxovelis organizmSi dasinTezebuli saxameblis ekvivalentia. amitom mas 

,,cxovelebis saxamebeli” ewodeba. (g. gogiCaZe da sxva). 

naxSirwylebi warmoadgenen energiis wyaros, romelic gamoiyeneba 

yovelgvari moqmedebisaTvis, rogoricaa: moZraoba, sekrecia, biosinTezi, 

naTeba da a.S. naxSirwylebi ujredSi ganicdian srul daSlas da 

gardaiqmnebian martiv, energiiT Rarib naerTebad _ naxSirorJangad da 

wylad ( 2CO  da OH 2 ). 1 g. naxSirwylis daSlisas Tavisufldeba 17,6 kj 

energia. 

naxSirwylebi asruleben samSeneblo funqciasac. ujredisis 

naxSirwylebisagan Sedgeba mcenareuli ujredebis kedlebi. 

 

lipidebi 

 

ujredis SemadgenlobaSi lipidebs Seicavs cxovelTa da mcenareTa 

yvela ujredi. lipidebi ujredis mniSvnelovani nawilia. lipidebi _ 

cximebisa da cximismagvar nivTierebaTa saerTo saxelwodebaa. isini 

warmoadgenen glicerinis da umaRlesi cximmJavebis rTul eTerebs. 

lipidebi ar ixsnebian wyalSi, radgan miekuTvnebian hidrofobur 

nivTierebebs, magram kargad ixsnebian organul gamxsnelebSi: spirtSi, 

eTerSi, acetonSi. maTi konsistenciaa sxvadasxvaa Txevadidan (mcenareuli 

zeTi) myaramde (cxovelTa qoni). lipidis molekula warmoadgens rTul 

eTers, masSi Sedis glicerinis 1 molekula (3-atomiani spirti)  da 

cximovani mJavebis 3 molekula. lipidebi gansxvavdebian cximovani 

mJavebis SemcvelobiT. 

lipidebidan yvelaze gavrcelebulia cximebi. misi Semcveloba 

ujredSi didi araa, magram TiTqmis 90%-ia cxovelebis kanqveSa 

gulmkerdis jirkvlebsa da badeqonis ujredSi. cximiT mdidaria 

cxoveluri rZe, agreTve mcenareTa Teslebi da nayofebi, rogoricaa: 

mzesumzira, kakali, Txili da sxv. 
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lipidebi, mniSvnelovani raodenobiTaa cxovelur ujredSi. mag.: 

gvxvdeba Tavis tvinis qerqSi, Tirkmliszeda jirkvlis qerqis ujredSi, 

spermatozoidebSi. lipidebi mniSvnelovan rols asruleben ujredSi, 

rogorc struqturuli komponentebi da energiis wyaro. lipidebi orjer 

met energias iZlevian vidre naxSirwylebi da ufro didxansac inaxebian. 

saxamebeli da Saqari xels uwyobs organizmSi cximis ganlagebas. 

iSviaTad xdeba rom cximebi gardaiqmnebian glukozad an sxva 

naxSirwylebad. cximebi Sedian plazmuri membranis SedgenilobaSi. esaa 

misi samSeneblo funqcia da didi raodenobiT gvxvdebian kanqveS. aq isini 

asruleben Termoregulatoris rols, e.i. icaven organizms siTbos 

dakargvisagan. kanqveS ganlagebuli cximi ganapirobebs kanis 

elastiurobas. 

lipidebs miekuTvnebian steroidebi. steroidebidan yvelaze meti 

raodenobiT organizmSi gvxvdeba _ qolesterini; romelic qimiuri 

bunebiT steroidul spirts warmoadgens. igi uxsnadi kristaluri 

nivTierebaa, romelic kargad ixsneba eTerSi. qolesterini warmoiqmneba 

RviZlSi. misi siWarbe organizmSi iwvevs naRvlis buStisa da 

sisxlZarRvTa daavadebebs. biologiurad mniSvnelovan steroidebs 

warmoadgens  da  vitamini, mamakacis da qalis sasqeso hormonebi: 

estrogeni, progesteroni, testosteroni da sxv. 

cximis mniSvnelovani funqcia is gaxlavT, rom igi warmoadgens 

wylis wyaros. 1 kg. cximis daJangviT warmoiqmneba 1,1 kg. wyali. zogierT 

cxovels SeuZlia gauZlos uwyloobas. mag.: aqlemebs, daTvebs, zazunebs, 

romelic saWiro wyals cximis daJangvis Sedegad Rebuloben. cximi 

energiis uSreti wyaroa. misi daSlis Sedegad gamoiyofa orjer meti 

energia, vidre naxSirwylis daSlisas. cocxali organizmebi inaxaven ra 

organizmSi cximis marags, iyeneben mas cxovelqmedebis procesSi. cximebi 

asruleben agreTve damcvelobiT funqciasac. gvxvdebian kanqveS da qmnian 

cximis grovebs. mag.: veSapis kanqveS cximis sisqe 1 m-ia. es xels uwobs 

maT polaruli zRvebis civ wyalSi cxovrebis pirobebTan Seguebas.  
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nukleinis mJavebi 

 

CirqSi myofi ujredebis birTvidan nukleinis mJavebi gamohyo 

Sveicarielma mecnierma fridrix miSerma 1870w. SemdgomSi igi gamoyofil 

iqna ujredis citoplazmidanac. 1953w. ingliselma frensis krikma da 

amerikelma jeims uotsonma pirvelad daadgines dezoqsiribonukleinis 

mJavis (dnm) Tviseba da Seqmnes am makromolekulis struqturis modeli 

ormagi spiralis saxiT. agreTve daadgines genetikuri kodis ZiriTadi 

principebi. f. krikisa da j. uotsonis modeli mravali eqsperimentiT 

gamoicada; misi saSualebiT SesaZlebelia molekulur doneze aixsnas 

memkvidreobiTobisa da cvalebadobis movlenebi. 

1962 w. f. kriksa da j. uotsons dnm-is modelis SeqmnisaTvis mieniWaT 

nobelis premia. 

nukleinis mJavebi _ (berZ. nukleus – birTvi) maT gaaCniaT maRali 

molekuluri wona. nukleinis mJava _ asrulebs ujredis memkvidreobiTi 

informaciis Semnaxvel rols. yvela mcenareul da cxovelur ujredebSi 

nukleinis mJavebi 2 saxisaa: dezoqsiribonukleinis (dnm) mJava da 

ribonukleinis mJava (rnm). dnm _ erTi saxisaa _ sainformacio. mas gaaCnia 

da inaxavs informacias cilis pirveladi struqturis Sesaxeb. dnm-is 

molekula warmoadgens erTimeoris garSemo 2 spiralurad dagrexil 

Zafs. misi spiralis sigane daaxloebiT 2 nm. sigrZe ki aTeul aTasjer 

metia da aRwevs aseul aTas nanometrs. dnm-is molekulis gaswvriv 

erTimeoris miyolebiT SeiZleba ganlagdes aTasobiT cilis molekula. 

dnm-is masa didia, aTeul, zogjer aseul milions aRwevs. dnm-is Zafi 

polimeria da misi monomeria nukleotidebi, romlebic Sedgebian sami 

qimiuri nivTierebisagan: azotovani fuZisagan, naxSirwylebisagan da 

fosforis mJavis naerTebisagan. 

nukleotidebi gansxvavdebian erTmaneTisagan mxolod azotovani 

fuZeebiT. isini 4 saxisaa: adenini, guanini, citozini da Timini. 

nukleotidi, romelsac azotovan fuZed aqvs adeninini mas adeniniani 

ewodeba da aRiniSneba _ (a) asoTi. Sesabamisad gvxvdeba guaniniani _ (g), 

citoziniani _ (c) da Timiniani _ (T). nukleotidebi TavianTi zomebis 

mixedviT a=g. xolo T=c. yvela nukleotidSi naxSirwylad gvxvdeba _ 
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dezoqsiriboza (monosaqaridi). rac Seexeba fosforis mJavas igi 

warmodgenilia erTi molekuliT. 

dnm-as nukleotidebis dakavSireba xdeba erTi nukleotidis 

naxSirwylisa da mezobeli nukleotidis fosforis mJavas SeerTebiT. am 

dros maT Soris warmoiqmneba mtkice kovalenturi bmebi. dnm-is yoveli 

Zafi polinukleotidia. mis grZel ZafSi nukleotidebi ganlagebulni 

arian zusti TanamimdevrobiT. nukleotidebis ganlagebaSi daculia 

mniSvnelovani kanonzomiereba. kerZod: erTi jaWvis azotovani fuZe 

ukavSirdeba (upirapirdeba) meore jaWvis-azotovan fuZes da maT Soris 

warmoiqmneba wyalbaduri bmebi. adenini _ ukavSirdeba meore jaWvis-

Timins da pirveli jaWvis guanini _ ganlagdeba meore jaWvis _ 

citozinis pirdapir. nukleotidebis aseTi ganlageba warmoqmnis ormag 

spirals da jaWvebs Soris Tanabar manZilis dacvas. adeninsa da Tiamins 

Soris warmoiqmneba 2 wyalbaduri bma, xolo guaninsa da citozins Soris 

_ 3 wyalbaduri bma. rac naTlad aaSkaravebs, rom orive nukleotidi 

erTmaneTis damatebaa (laT. damateba _ komplement). anu adenini 

komplementarulia Timinisa da guanini _ citozinisa. amrigad, 1 jaWvSi 

nukleotidebis TanamimdevrobaTa ganlagebiT SesaZlebelia gairkves 

meore jaWvSi nukleotidebis ganlagebis Tanamimdevrobac, 

komplimentarobis principis dacviT. wyalbaduri bmebis didi raodenoba, 

romelic warmoiqmneba nukleotidTa SeTanwyobis Sedegad, uzrunvelyofs 

dnm-as Zafebis mtkiced SeerTebas, ris Sedegadac molekula xdeba 

mdgradi da amave dros unarCundeba Zvradoba: ferment 

dezoqsiribonukleazis gavleniT igi advilad iSleba. 

dnm axasiaTebs unikaluri Tviseba: gaormagebis, reduplikaciis anu 

replikaciis unari, ris Sedegadac miiReba axali molekula. igi 

gansazRvravs memkvidreobiTi Tvisebebis gadacemas dediseuli ujredidan 

Svileul ujredebze. 

dnm-as ormagi spirali ferment-dezoqsiribonukleazis zegavleniT 

iwyebs gaxsnas da TiToeul jaWvze garSemomyofi Tavisufali 

nukleotidebisagan mimdinareobs axali jaWvis awyoba, komplementarobis 

principis sizustiT, ise rom adeninis pirdapir ganlagdeba Timini, xolo 

guaninis pirdapir _ citozini. sabolood dnm-s erTi molekulis 

nacvlad miviRebT 2 molekulas, romelsac sawyisi molekulis zusti 
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nukleotiduri Sedgeniloba gaaCnia. e.i. dnm-is TiToeul axlad 

warmoqmnil molekulaSi erTi jaWvi warmoqmnilia sawyisi 

molekulisagan, meore ki axladaa sinTezebuli. 

ribonukleinis mJava rnm Tavisi struqturiT msgavsia dnm-is 

struqturisa. isic polinukleotidia, magram _ erTjaWviani. mis 

SemadgenlobaSic gvxvdeba oTxi tipis nukleotidi: adenini (a), guanini 

(g), citozini (c) da uracili (u) (Tiaminis nacvlad). yoveli nukleotidi 

sami nawilisagan Sedgeba: esaa azotovani fuZe, naxSirwyali da fosforis 

mJava. aq dnm-isagan gansxvavebiT naxSirwylad _ gvxvdeba riboza da 

saxelwodeba aqedan modis _ ribonukleinis mJava.  

arsebobs sami saxis ribonukleinis mJava: sainformacio, 

satransporto da ribosomuli. yvela saTiTaod monawileoben cilis 

sinTezSi. satransporto rnm (t. _ rnm), romelic yvelaze patara zomisaa, 

akavSirebs aminomJavebs da isini gadaaqvs cilis sinTezis adgilze 

citoplazmaSi. informaciuli rnm (i _ rnm), aTjer didia tr _rnm-ze. mas 

gaaCni informacia cilis struqturis Sesaxeb da es informacia gadaaqvs 

dnm-dan cilis sinTezis adgilze, xolo ribosomuli rnm (r _ rnm) Sedis 

ribosomebis SemadgenlobaSi da gaaCnia yvelaze didi molekulebi. 

sainformacio (matriculi) rnm _ iRebs informacias cilis molekulis 

Sesaxeb dnm-dan. nukleotidebis Tanamimdevroba Seesabameba aminomJavebis 

Tanamimdevrobas cilis molekulaSi, romlis awyobac mimdinareobs 

ribosomebze (polisomebze), sadac Sesabamisi aminomJavebi miitaneba 

satransporto rnm-is mier. 

adenozintrifosformJava _ atf. gvxvdeba mcenareul da cxovelur 

ujredebSi. mas didi raodenobiT Seicaven ConCxis kunTebi. igi aris 

nukleotidi, romelic Seicavs azotovan fuZe adenins, naxSirwyal _ 

ribozas da 3 molekulas fosforis mJavas.  

atf Zalian aramdgradi struqturaa. fermentis gavleniT adgili 

aqvs atf-Si fosformJavas naSTebs Sors kavSirebis gawyvetas. 

ganTavisuflebul bmebs uerTdeba wylis molekula. Tu atf-Si 

fosformJavasgan erTi molekula moixleCeba, maSin is (atf) gadadis adf-

Si (adenozindifosformJava), xolo Tu mas moexleCeba fosformJavas 2 

molekula, maSin igi gadadis amf-Si (adenozinmonofosformJavaSi). 

yoveli fosformJavas molekulis mowyvetas Tan sdevs didi energetkuli 
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efeqti: am dros Tavisufldeba daaxloebiT 40 kj. energia. es didi 

raodenobaa. ujredis egzoTermuli reaqciaTa umetes nawils axasiaTebs 

gacilebiT naklebi energiis gamoyofa. atf-is fosforis naSTebs Soris 

bmebs uwodeben _ energiiT mdidar bmas, anu makroergul bmas. 

atf mniSvneloba ujredis sicocxlisTvis ganusazRvrelia. igi 

mTavar rols asrulebs energiis ujredul gardaqmnebSi. (v. zaxarovi da 

sxv. 2001w.). 

 

cilis biosinTezi  

 

ujredSi mimdinare plastikuri cvlis reaqciebidan yvelaze 

mniSvnelovania cilebis biosinTezi. cilis sinTezis unariT 

dajildovebulia yvela ujredi, romlebic Seicaven mxolod misTvis 

damaxasiaTebel specifikur cilebs. sinTezis unari ujreds 

memkvidreobiT gadaecema da unarCundeba mTeli sicocxlis ganmavlobaSi. 

ujredSi mSrali masis TiTqmis 90%-s cilebi Seadgenen: gansakuTrebuli 

intensioba axasiaTebs am procesebs zrda-ganviTarebul ujredebSi. sadac 

didia dnm-is roli, mas gaaCnia da inaxavs informacias cilis pirveladi 

struqturis Sesaxeb. 

dnm-as molekulis Tanamimdevrul nukleotidTa monakveTs, romelic 

Seicavs informacias cilis pirvelad struqturaze geni ewodeba. dnm 

molekulaSi gvxvdeba ramodenime aseuli geni. geni memkvidreobisa da 

cvalebadobis erTeulia. is memkvidruli faqtoria, romelic 

gansazRvravs ama Tu im niSnis ganviTarebas. 

evoluciis procesSi gamomuSavda dnm-is kodi, (frang. _ kodi _ 

niSan-Tvisebebis erToblioba), romelSic nukleotidebis 

Tanamimdevrulad ganlagebuli Tanafardoba Seesabameba cilis 

molekulaSi gansazRvrul aminomJavebs. 

dnm-is molekulaSi cilis struqturis Sesaxeb Cawerili 

informaciis gasagebad saWiroa dnm-is kodis gacnoba da nukleotidebis 

Tanafardobis Sesabamisoba yovel aminomJavasTan. dnm-Si nukleotidebi 4 

da aminomJavebi 20 saxisaa, aqedan, cxadia, rom yovel aminomJavas 

Seesabameba ramdenime nukleotidisgan Semdgari Tanafardoba. dadgenilia, 

rom cilis yovel aminomJavas Sesabamisoba dnm-is jaWvSi arsebuli sami 
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nukleotidisgan Tanamimdevrulad ganlagebuli Tanafardoba. sam-samad 

aRebuli 4 elementisagan  miiReba 64 sxvadasxva kombinacia. yovel 

aminomJavisaTvis Seswavlilia misi makodirebeli nukleotidTa tripleti. 

dnm-is kodSi erTi da igive aminomJava kodirebulia xolme, ara erTi, 

aramed _ ramdenime tripletiT. dnm-is dazianebis an tripletTa 

Sedgenilobis darRvevebisas warmoiqmneba masinTezebeli cilis 

aminomJavebis TanamimdevrobaSi cvlilebebi da sxva tripletebi, 

romlebic amave aminomJavas akodireben, isini Tavis Tavze iReben 

dazianebuli tripletis funqciebs. dnm _ moTavsebulia birTvSi. 

informacias, romelsac dnm Seicavs unda miiRos i. rnm-ma. es xdeba 

Semdegnairad: i. rnm axdens sinTezirebas dnm-is molekulis monakveTis 

erT-erT jaWvze _ genze. am process transkripcia (laT. transkripcia _ 

gadawera) ewodeba. fermenti polimerazas daxmarebiT ewyoba 

nukleotidebis mTliani jaWvi. e.i. i. rnm iRebs informacias i. dnm-dan da 

dnm_molekulis monakveTis erT-erT ubanze sinTezdeba sainformacio rnm, 

romlis saSualebiT gadaecema informacia. dnm-is erT-erTi jaWvis erTi 

gansazRvruli genis gaswvriv dgeba sainformacio rnm-is 

komplementaruli nukleotidi (komplementarobis principis Tanaxmad). e.i. 

dnm-is g (guaninis) pirdapir ganlagdeba rnm-is c (citozini), xolo dnm-is 

a (adeninis) pirdapir ki rnm-is u (uracili) nukleotidi da a.S. e.i. 

sainformacio molekula, igi Tavisi nukleotidebis SemadgenlobiTa da 

TanamimdevrobiT zusti aslia i. dnm-is erT-erTi jaWvis monakveTia, 

xolo meore jaWvis _ komplementaruli. mimdinareobs _ transkripcia 

(laT. transcriptioo _ gadawera), e.i. xdeba sainformacio rnm-ze genis 

Semcveli informaciis gadawera. transkripciis procesi mimdinareobs 

ferment _ polimerazas daxmarebiT. 

informaciiT datvirTuli i. rnm miemarTeba cilis sinTezis 

adgilisaken _ ribosomebisaken, iqidan citoplazmisaken, e.i. xdeba 

genetikuri informaciis gadacema dnm-idan cilaSi _ sqemiT: i. dnm → i. 

rnm → cila. sakvebis cilebis daSlis Sedegad miRebuli aminomJavebi 

didi raodenobiTaa citoplazmaSi. es aminomJavebi satransporto rnm-is 

daxmarebiT transportirdebian. aminomJavaTa raodenobas Seesabameba 

satransporto rnm-Ta raodenoba. sat_rnm-i mcire zomisaa, igi Seicavs 

sul 70-80 nukleotidur rgols. dadgenilia, rom sat_rnm-i jaWvis rig 
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adgilebSi arsebobs 4_7 nukleotiduri rgoli. isini erTmaneTis 

komplementarulia. maT Soris Cndeba wyalbaduri bmebi. t_rnm-s gaaCnia 

samyura foTlis forma. mis zeda mxareze moTavsebulia nukleotidebis 

tripleti, igi Seesabameba gansazRvrul aminomJavas. genetikuri kodis 

mixedviT am triplets _ koduri tripleti ewodeba, xolo mis qveda 

mxares arsebul monakveTs ukavSirdeba komplementaruli aminomJava. 

cocxal organizmSi mimdinareobs iseTi procesi, rogoricaa: dnm-is 

gaormagebis  _ dublikaciis unari an rnm-s sinTezis reaqciebi. am 

reaqciebs matriculi sinTezis reaqciebi ewodeba. misi safuZveli aris 

yoveli cocxalis ZiriTadi Tviseba _ Tavisive msgavsis warmoqmnis unari. 

(matrica niSnavs _ yalibs). swored dnm _ molekulebi asruleben 

matricis rols. am procesSi mniSvnelovani roli eniWeba 

komplementarobis princips, romelic Sesabamisad lagdeba matricaze 

monomeruli molekulebi gansazRvruli TanamimdevrobiT; Semdeg 

sruldeba maTi rgolebis SeerTeba polimerul jaWvebad da cilis mza 

saxiT matricidan Camosvla. 

 

 

a _ ribosoma; b _ sainformacio rnm; 
g _ satransporto rnm aminmJavebiT; d _ cila 

 

sainformacio rnm-Si nukleotidebis Tanamimdevrobis saxiT Cawerili 

informacia _ cilis pirveladi struqturis Sesaxeb realizdeba 

aminomJavebis Tanamimdevruli ganlagebiT. am process _ translacia 

ewodeba. (laT. translation _ gadaTargmna). sainformacio rnm-is Zafisebr 

molekulaze ribosomebi asxmulia sainformacio rnm-ze, romelzec 
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marcxnidan marjvniv adis pirveli ribosoma. igi iwyebs cilis sinTezs. 

ribosoma micocavs rnm-ze da rodesac gadainacvlebs 50-100 angstrems 

sainformacio rnm-ze marcxnidan isev acocdeba meore ribosoma, romelic 

pirvelis msgavsad micocavs da mihyveba mas. Semdeg adis mesame ribosoma 

da a.S. yoveli ribosoma asinTezebs erTsa da igive cilas, romelic i. 

rnm-Si aris daprogramebuli. ribosomis im monakveTis zoma, romelSic 

mimdinareobs translacia Seesabameba or triplets (anu 6 nukleotids). 

e.i. ribosoma moicavs ra sainformacio rnm-is Zafs, misi funqciuri 

centri yovelTvis warmodgenilia nukleotidebis ori mezobeli 

tripletiT. sainformacio rnm-ze ribosoma ki ar misrialebs, aramed 

nabij-nabij gadainacvlebs tripletidan _ tripletze. translaciis 

procesi grZeldeba daaxloebiT wamis 1/5 _ 1/6-Si. am dros polipeptidur 

jaWvs emateba aminomJavis kidev erTi rgoli. Semdeg ribosoma 

gadainacvlebs mezobel tripletze da ase grZeldeba sainformacio rnm-

is bolomde. ribosomebi sain. rnm-ze asruleben erTsa da imave samuSaos: 

cilis biosinTezs. roca pirveli ribosoma miaRwevs sainformacio rnm-is 

marjvena mxares, masze cilis molekulis meti nawilia awyobili da 

ribosoma moscildeba i. rnm-s, gadmova  awyobili cilis molekuliT. igi 

miemarTeba marcxniv, isev sainformacio rnm-saken, sadac sinTezis 

process iwyebs Tavidan. xolo dasinTezebuli cilis polipeptiduri 

Zewkvi moxvdeba endoplazmatur badeSi. aq igi transportirdeba da 

Zirfesvianad icvleba, gadis goljis kompleqsSi, saidanac xSirad 

sekretirdeba ujredis gareT an grovdeba granulebis saxiT. 

sainformacio rnm-ze ki kvlavindeburad adian axal-axali ribosomebi, e.i. 

ujredSi uwyvetliv mimdinareobs cilis biosinTezis procesi. 

sainformacio rnm-is molekulaze erTdroulad SeiZleba moTavsdes 

ramdenime ribosoma. maT polisomebi ewodeba, rac damokidebulia 

sainformacio rnm-is sigrZeze. 

cilovani sinTezis yvela reaqcia katalizdeba specialuri 

fermentebis saSualebiT. fermentebi monawileoben dnm-isa da rnm-is 

sinTezis procesSi. arseboben iseTi fermentebi, romlebic monawileoben 

aminomJavebis mitacebaSi da maT SeerTebaSi sainformacio rnm-Tan. 

cilebis awyobis procesSi monawileoben fermentebi, romlebic 

axorcieleben aminomJavebis urTierTgadabmas. 
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amrigad, cilebis biosinTezi procesi warmoadgens sinTezuri 

reaqciebis Tanamimdevrobas: 

1) sainformacio rnm-s sinTezi; 

2) transkripcia; 

3) aminomJavebis SeerTeba satransporto rnm-Tan; 

4) cilis molekulebis awyoba. 

yvela es reaqcia saWiroebs energias da cilis sinTezisaTvis 

aucilebeli energia Tavisufldeba atf-is daSlis Sedegad. 

me-XX saukunis 50-ian wlebSi dasinTezirda xelovnuri cila _ 

insulini. misi polipeptiduri ZeZkvi Sedgeboda 51 aminomJavuri 

narCenebisagan, romlis sinTezisTvis 3 wlis ganmavlobaSi muSaobda 10 

kaci da maTi meSveobiT Catarda 5000 operacia. cilis xelovnurad miReba 

moiTxovs did Zalisxmevas, drosa da saxsrebs. maSin roca, cocxal 

ujredSi 1 cilis molekulis miReba (sinTezi) Semdgari 200-300 

aminomJavuri rgolisgan sruldeba sul raRac 1-2 wuTSi (i. polianski 

1986w.). 

 

ujredSi mimdinare nivTierebaTa cvla da misi organizacia 

 

organizmsa da ujredebSi sicocxlis ganmsazRvrel pirobas 

nivTierebaTa da energiis cvla warmoadgens, romlisTvisac energiis 

uwyveti nakadi saWiroa, ujredSi energiis wyaro _ organuli 

nivTierebebia. e.i. ujredeSi mimdinareobs qimiuri reaqciebi, romelTac 

axasiaTebT didi organizebuloba da mowesrigebuloba zustad 

gansazRvrul adgilze. qimiur reaqciaTa procesebi mravalsafexuriania 

da sruldeba katalizator _ fermentebis uSualo monawileobiT, maTi 

ricxvi ki ujredSi ramdenime aTasia. 

organuli nivTierebebis daSlis reaqciaTa erToblioba warmoadgens 

energetikul cvlas anu katabolizms (berZ. “katabole” _ dangreva), 

romlis drosac gamoiyofa energia. daSlis Sedegad maRalmolekulur 

naerTebidan vRebulobT dabalmolekulur naerTebs, anu martiv 

nivTierebebs: cilebidan — aminomJavebs, naxSirwylebidan — glukozas, 

cximebidan — cximovan mJavas da glicerins, nukleinis mJaveebidan — 

nukleotidebs. es nivTierebebi iSlebian kidev ufro dabalmolekulur 
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nivTierebebad da sabolood vRebulobT martiv naerTebs _ naxSirbadis 

oqsidsa da wyals. daSlis reaqciebis biologiuri mniSvneloba 

mdgomareobs imaSi, rom isini uzrunvelyofen ujreds energiiT, vinaidan 

ujredis nebismier moqmedebas energiis xarjva esaWiroeba.  

daSlis reaqciebTan erTad ujredSi mimdinareobs sinTezis 

reaqciebi, romlis drosac dabalmolekuluri naerTebidan sinTezis 

Sedegad warmoiqmneba maRalmolekuluri nivTierebebi.  

 sinTezis yvela procesis erTobliobas plastikur cvlas anu 

anabolizms uwodeben (berZ. anabole _ aRmavloba) anabolizmi 

mimdinareobs energies STanTqmiT. 

katabolizmisa da anabolizmis procesebis erTobliobas ki 

nivTierebaTa cvla anu metabolizmi hqvia (berZn. metabole _ gardaqmna). 

metabolizmiT myardeba kavSiri ujredsa da garemos Soris. energetikuli 

cvlis reaqciebis warmarTvisas gamoyofili energia xmardeba plastikuri 

(Senebis) cvlis dros mimdinare reaqciebs e.i. plastikuri da 

energetikuli cvlebi mWidro kavSirSia erTmaneTTan. garemodan ujredSi 

Sedis sakvebi nivTierebebi, romlebic warmoadgenen masalas cvlis 

reaqciebisaTvis, xolo ujredidan garemoSi gamoiyofa gamouyenebeli 

nivTierebebi e.i. ujredSi mimdinaroebs nivTierebaTa da energies cvla. 

swored es procesebi ganapirobeben ujredis zrdas, ganviTarebasa da 

funqcionirebas. 

fermentebi gvxvdeba ujredis struqturul membranebze; isini 

gansazRvraven bioqimiur reaqciaTa siCqares. ujredi mravalnairi 

cxovelqmedebis gamosavlenad xarjavs energias, romelsac Seswevs unari 

erTi formidan gadavides meoreSi. mag.: ujredis qimiuri energia gadadis 

meqanikurSi, eleqtronulSi anu sxva formaSi. ujredTa sxvadasxva 

aqtivobis uzrunvelsayofad gamoyenebulia atf-is daSla. igi 

nukleotidia, metad aramdgradi struqturaa da Sedgeba azotovani fuZis 

_ adeninis, naxSirwylis — ribozasa da fosformJavas samis naSTisagan. 

fermentis moqmedebiT atf-dan erTi molekula fosforis mJavas 

moxleCvisas, atf gadava adf-Si (adenozindifosformJavaSi), 2 molekula 

fosforis mJavis moxleCvisas ki atf gadava amf-Si 

(adenozinmonofosformJavaSi) da yoveli fosformJavas molekulis 

moxleCvisas reaqcias axlavs TiTqmis 40kj energiis gamoyofa. atf-is 
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xarjvasTan erTad xdeba misi sinTezic, maragis Sesavsebad. ujredSi atf-

is Semcveloba ≈ ≈0,04%-ia. am dros organizmi iyenebs im energias, 

romelic Tavisufldeba naxSirwylebis, lipidebisa da sxva nivTierebebis 

daSlisas. atf-s ujredis sicocxlisaTvis didi mniSvneloba aqvs.  

sportsmenebi, garbenisas, gamoiyeneben kunTebSi myofi atf daSlis 

Sedegad gamoyofil energias, romelic sakmarisia kunTebis 20-30 

SekumSvisTvis. sirbilis damTavrebis umal sportsmenebs uxSirdebaT 

sunTqva. iwyeba naxSirwylebis daJangva, e.i. adgili aqvs atf-is maragis 

aRdgenas kunTebSi.  

ujredSi mimdinare energetikuli cvlis procesi pirobiTad iyofa 3 

etapad: mosamzadebeli, uJangbado da Jangbadiani. 

pirveli _ mosamzadebel etapze xdeba organul nivTierebaTa daSla 

fermentebis saSualebiT. rogorc viciT, cilebidan miiReba aminomJavebi, 

polisaqaridebidan glukoza (monosaqaridi), cximebidan _ cximovani 

mJavebi da glicerini. nukleinis mJavebidan _ nukleotidebi. daSlis 

reaqciebs Tan axlavs mcire raodenobiT energiis gamoyofa, romelic 

ifanteba _ siTbos saxiT. 

meore _ anu uJangbado (arasruli) etapi. pirvel mosamzadebel 

etapze miRebuli nivTierebebi rogoricaa: aminomJavebi, glukoza, 

cximovani mJavebi da glicerini ganicdian Semdgom uJangbado daSlas 

fermentebis monawileobiT. glukozis fermentulii daSla energiis 

ZiriTadi wyaroa. igi rTuli da mTeli rigi Tanamimdevruli reaqciis  

erTobliobaa. mas glikolizi ewodeba, romelSic monawileobas iRebs 

aTze meti sxvadasxva fermenti. glikolizis procesi axasiaTebs 

cxovelur ujredsa da zogierT mikroorganizmsac. am procesis dros 

warmoiqmneba bevri Sualeduri nivTiereba, romlis warmomqmneli 

Sualeduri reaqciebi atf-is da fosforis mJavis monawileobiT 

mimdinareobs, isini mudmivadaa ujredSi maragis saxiT.  

daSlis reaqciebi xorcieldeba piroyurZnis mJavamde, Semdeg rZis, 

Zmaris, cximovan mJavamde an eTilis spirtamdec.  

ujredis membranebi Tavisebur konveirebs mogvagonebs, romlis sawyis 

safexurze adis eqvsnaxSirbadiani glukoza )( 6126 OHC  adf da fosforis 

mJava, xolo gadmodian rZis mJava 363 OHC  atf da wyali. 

ganTavisuflebuli energiis nawili gamoiyofa adf-dan atf-is da 
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fosforis mJavas sinTezisaTvis. cnobilia rZemJavuri duRili (mawvnis, 

araJnis momzadebisas), romelsac iwvevs rZis mJavas sokoebi da 

baqteriebi. es procesi Tavis meqanizmiT hgavs glikolizis process. 

mcenareul ujredebsa da safuara sokoebSi glukozis daSla 

mimdinareobs sportuli duRilis gziT. aqac monawileobs fosforis 

mJava da adf. saboloo produqtia: naxSirbadis oqsidi, eTilis spirti, 

atf da wyali. 

rogorc viciT radganac am procesebSi Jangbadi ar monawileobs, maT 

_ arasruli daSlis procesebi ewodebaT. am dros ganTavisuflebuli 

energia  atf-is  sinTezisaTvis gamoyofa da erTi molekulis glukozis 

daSlas mohyveba ori molekula atf-is sinTezi. uJangbado daSlisas 

gamoyofili energiis nawili mimobneva siTbos saxiT, nawili ki 

dagrovdeba atf-is molekulaSi. 

mesame _ Jangbadiani daSlis etapi _ (sruli daSla) mimdinareobs 

mitoqondroebSi. am dros uJangbado etapze miRebuli nivTierebebi 

bolomde ganicdian daSlas, e.i. Jangbadis oqsidamde da wylamde. 

Jangbadiani (sruli) daSlis ZiriTad pirobas warmoadgens ujredSi 

damJangavi fermentebis kompleqsis da garemoSi Jangbadis arseboba. 

Jangbadiani daSlac, iseve rogorc uJangbado mTeli rigi Tanamimdevruli 

reaqciiTaa warmodgenili da yoveli reaqciis mizania Tanamimdevrulad 

daiJangos organuli nivTiereba, romlis Sedegadac miviRebT - 2CO  da 

OH 2 . aqac monawileoben fosforis mJava da adf.  mimdinareobs 

atf_sinTezi. magram Jangbadiani daSlis dros dasinTezirebuli atf 

raodenoba gacilebiT metia, vidre uJangbado procesisas. Jangbadiani 

daSlis dros warmoiqmneba atf-is 36 molekula.  

uJangbado daSlisas mimdinareobs 2 molekula atf-is sinTezi, e.i. 

Tu SevadarebT am pocesebs, Jangbadianis dros warmoiqmneba 18-jer meti 

atf molekula.  

amrigad Jangbadiani procesi bevrad efeqturi procesia, vidre 

uJangbado.  

xSirad ujredSi organuli nivTierebebis daSlas adareben wvas, 

radgan orive SemTxvevaSi Jangbadi STainTqmeba, da gamoiyofa 

naxSirorJangi da wyali. 
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organuli nivTiereebis wvis dros ganTavisuflebuli energiis 55% 

atf-is saxiT inaxeba ujredSi, xolo ≈45% gadadis siTboSi. rodesac 

ujredi ganicdis Jangbadis ukmarisobas, maSin sicocxlis 

SesanarCuneblad masSi CairTveba uJangbado procesi, romlis dros unda 

daiSalos glukozis Zalian didi raodenoba, raTa dagrovdes atf-is 

aucilebeli maragi ujredis cxovelqmedebis gasagrZeleblad. 

 

fotosinTezi 

 

plastikuri da energetikuli cvlis procesi axasiaTebs mcenareul 

organizmsac. mcenareul da cxovelur ujredebSi es procesebi msgavsia 

da mimdinareobs igive etapebiT: energiis wyaros am SemTxvevaSi 

warmoadgens mze. 

organizmebi energiis wyaros gamoyenebis mixedviT iyofian 2 jgufad: 

avtotrofebad da heterotrofebad. 

avtotrofebs miekuTvnebian mwvane mcenareebi da zogierTi baqteria 

organizmebi, romelTac gaaCniaT qlorofili da sinaTlis energiis 

gamoyenebiT SeuZliaT miiRon araorganuli nivTierebebidan organuli. 

heterotrofebs ar ZaluZs organuli nivTierebebis  sinTezi,  amitom 

isini energias iReben avtotrofebis dasinTezebuli sxvadasxva sakvebi 

nivTierebebidan. maT miekuTvneaT: cxovelebi, mikroorganizmebi da 

adamiani. gamonaklisia t. umartivesebidan mwvane evglena, romelsac 

sxeulSi gaaCnia qlorofilis marcvlebi. xelsayrel pirobebSi is 

avtotrofia, xolo araxelsayrel pirobebSi ki heterotrofi. 

mwvane mcenareebis ujredebSi arsebul qloroplastebis naxevrad 

Txevad nivTierebebSi arsebul struqturebSi _ granebSi gvxvdeba mwvane 

feris ganmsazRvreli qlorofilis molekulebi. swored maTi meSveobiT 

mcenares SeuZlia gamoiyenos mzis sinaTlis energia da moaxdinos 

araorganuli nivTierebebidan organuli nivTierebebis sinTezi _ rasac 

fotosinTezi ewodeba. igi uSualod mimdinareobs granebSi. misi jamuri 

toloba gamoixateba SemdegSi: 

2612622 666 OOHCOHCO   
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e.i. energiiT Raribi nivTierebebidan naxSirbadis oqsidisa da 

wylisagan miiReba energiiT mdidari naxSirwyali _ glukoza  da 

gamoiyofa molekuluri Jangbadi. 

fotosinTezi rTul mravasafexuriani procesia. am dros mzis 

sinaTlis energia gardaiqmneba qimiuri bmebis energiad. 

1905 wels ingliselma mecnierma blekmanma gansazRvra fotosinTezis 

ori Tanamimdevruli faza _ sinaTlisa da sibnelis fazebi (g. farulava, 

2016w.). 

fotosinTezis procesi iwyeba qloroplastis xiluli sinaTliT 

ganaTebiT. 

qlorofilis molekula STanTqavs sinaTles da misi eleqtroni 

SeiZens ra damatebiT energias, tovebs Tavis orbitas da gadadis 

agznebul mdgomareobaSi. dabrunebis Sedegad eleqtronis mier SeZenili 

energia gadadis siTboSi _ 25% raodenobiT, xolo darCenili energiis 

didi nawili gadaecema mosazRvre molekulebs, ris Sedegadac isini 

gardaiqmnebian. fotosinTezis dros miRebuli glukozas  

molekula Seicavs naxSirbads, wyalbadsa da Jangbadis atomebs. 

naxSirbadis atomebis wyaroa _ naxSiroJangi, wyalbadisa ki wyali. 

qloroplastis granSi aris garkveul raodenobis ionebi da wylis 

molekula, romlis nawili disocirdeba  da wyalbadis 

ioni SeuerTdeba qlorofilis molekulidan gamotyorcnil eleqtrons 

da gadaiqceva wyalbadis atomad , xolo hidroqsilis ioni, 

romelic ionis gareSe darCa, Tavis eleqtrons gadascems sxva nawilakebs 

da gadaiqceva Tavisufal  radikalad. . 

miRebuli wyalbadis Tavisufali atomebi da hidroqsilis 

radikalebi qimiurad aqtiurebia. hidroqsilis radikalebi 

urTierTqmedeben da warmoqmnian wyals da molekulur Jangbads, 

romlebic gamoiyofian atmosferoSi. xolo Semdeg sinaTlis energiis 

gavleniT xdeba wylis daSla da warmoiqmneba molekuluri Jangbadi da 

wyalbadis atomebi. amgvarad, Jangbadma, romelsac gamoyofs mwvane 

mcenare, milioni wlebis ganmavlobaSi Seqmna Jangbadiani atmosfero, 

romelic axlac grZeldeba. misi daxmarebiT cocxal organizmebs eZleva 

saSualeba ganaxorcielon iseTi sasicocxlo procesi, rogoric aris 

sunTqva.  
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agznebuli eleqtronebis nawili da hidroqsilis ionebidan 

gatyorcnili eleqtronebis energia, gadaiqceva fosfaturi bmebis 

energiad. adg+f→atf. miiReba atf, romelic gadainacvlebs ujredSi iq, 

sadac mimdinareobs naxSirwylebis sinTezi.  

maSasadame, mzis sinaTlis mier gamosxivebuli energia aerTianebs 

Semdeg procesebs: molekuluri Jangbadis da atomuri wyalbadis 

warmoqmnas (romelic wylis daSlis Sedegad miiReba) da agreTve atf-is 

sinTezs. 

fotosinTezis sibnelis faza, romelic naxSirwylebis 

warmoqmnasTanaa dakavSirebuli, SesaZlebelia warimarTos, rogorc 

sinaTleze, aseve sibneleSic da mas sibnelis faza ewodeba. 

am fazas axasiaTebs Tanamimdevruli reaqciebi, romlebSic uSualod 

monawileoben fermentebi. energiiT Raribi nivTierebebidan  da -

dan miiReba energiiT mdidari naxSirwyali  glukoza. sibnelis 

fazis warmarTvisaTvis qloroplastebi mudmivad Rebuloben energias 

(atf-is saxiT) da sawyis nivTierebebs:  garemomcveli atmosferodan, 

xolo  wylis daSlis Sedegad (fotosinTezis sibnelis fazaSi) yvela 

es nivTierebebi ganicdian transportirebas qloroplastebSi 

naxSirwylebis sinTezis adgilas _ granebSi. 

s. vinogradskim aRmoaCina baqteriebi, romelTac ar gaaCniaT 

qlorofili, isini sinTezis saWiroebisas energias iyeneben qimiuri 

reaqciebis energias. maT gaaCniaT specialuri fermentuli aparati, 

romelic araorganuli nivTierebebis daJangvis energias gardaqmnis 

qimiur energiad. am process qemosinTezi ewodeba. xolo baqteriebs _ 

qemosinTetikosebi. isini miekuTvnebian avtotrofebs. 

fotosinTezis saerTo produqtiuloba Zalian didia. yovelwliurad 

mcenareuli samyaro agrovebs 170 miliard tona naxSirbads. nivTierebaTa 

sinTezis Sedegad miiReba daaxloebiT 400 miliardi tona organuli 

nivTiereba. 

fotosinTezi neli procesia. mwvane foToli iyenebs masze dacemuli 

mzis energiis ≈ 1% da misi produqtiuloba 1 saaTis ganmavlobaSi 1 kv. 

metrze Seadgens organuli nivTierebebis ≈ 1 grams. xolo zafxulSi dRe-

Ramis ganmavlobaSi igi gamoimuSavebs 15-16 gr. organul nivTierebas 

(i.polianski, 1985w.). 
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gamravleba 

 

 gamravleba anu reproduqcia sicocxlis erT-erTi damaxasiaTebeli 

Tvisebaa. gamravleba gulisxmobs organizmTa unars warmoqmnas Tavisive 

msgavsi. 

 rogorc cnobilia, mTliani organizmi Sedgeba diskretuli 

erTeulebisagan _ ujredebisagan, romelTa sicocxle warmomadgenelTan 

SedarebiT xanmoklea, amitom yoveli warmomadgenlis arseboba 

damokidebulia ujredTa gamravlebaze. Sesabamisad TiToeuli saxeobac 

diskretulia. igi Sedgeba calkeuli warmomadgenlebisagan, amitom 

saxeobis arsebobac damokidebulia warmomadgenelTa gamravlebaze. e.i. 

gamravleba anu reproduqcia warmoadgens saxeobis arsebobis aucilebel 

pirobas, is ori saxisaa:  usqeso da sqesobrivi. 

 

                          gamravleba 

 

                   usqeso                                     sqesobrivi 
 
erT ujredianebSi mravalujredianebSi erTujredianebSi mravalujredianebSi 

 
 

1) gayofa 1) vegetatiuri gza 1) koniugacia 2) ganayofierebis 
gareSe 

3) endogonia 2) poliembromia 
 

3) kopulacia 2) ganayofierebiT 

4) Sizogonia 5) sporad 
warmoqmna 

  

6) dakvirtva    

7) sporad 
wrmoqmna 

   

 

      ganvixiloT TiToeuli maTgani: gayofiT gamravleba 

damaxasiaTebelia erTujredianebisaTvis (ameba, Soltianebi, infuzoriebi). 

Tavdapirvelad mimdinareobs birTvis mitozuri gayofa, Semdeg 

citoplazmaSi Cndeba ganivi gadanaWdevebi, romlis Semdegadac 

warmoiqmneba  Svileuli ujredebi. informacia Svileul ujredebs Soris 

nawildeba Tanabrad. rac Seexeba mfeTq vakuols, igi erTSi gadadis, 
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xolo meoreSi warmoiqmneba Tavidan. es yovelive ganpirobebulia imiT, 

rom gayofas win uswrebs gaormageba. Ggayofis Semdeg Svileuli 

ujredebi izrdebian da aRweven ra dediseul zomebs, ganicdian axal 

gayofas. 

 Eendogonia – Sinagani dakvirtvaa, romlis drosac dediseuli 

ujredi iZleva mxolod or Svileul ujredebs – endogoniebs 

(damaxasiaTebelia umartivesi toqsoplazmisTvis). 

 Sizogonia – anu mravaljeradi dayofa. – gamravlebis es forma 

dasabams iRebs winamdebare endogoniisagan. (malariis plazmodiumSi). Aam 

SemTxvevaSi mimdinareobs birTvis mravaljeradi dayofa citokinezis 

gareSe, ris Semdegadac mTeli citoplazma iyofa nawilebad, romlebic 

gars ertymian birTvs. erTi dediseulisgan warmoiqmneba mravali 

Svileuli ujredi. Ggamravlebis es forma enacvleba sqesobriv 

gamravlebas. 

 Ddakvirtva. Tavdapirvelad dediseul ujredze warmoiqmneba patara 

gamoberiloba – kvirti, romelic Seicavs Svileul birTvs anu 

nukleoids. igi izrdeba, aRwevs dediseul zomebs da Semdeg cildeba 

mas.Ggamravlebis es forma gvxvdeba baqteriebSi, safuara sokoebsa da 

erTujredianebidan _ mwovel infuzoriebSi. 

 sporis warmoqmna axasiaTebs ulotriqs (mwvane wyalmcenareebidan). 

spora sasicocxlo ciklis erT-erTi stadiaa, igi emsaxureba gamravlebas. 

spora Sedgeba garsiT dafaruli ujredisagan, romelic icavs 

araxelsayreli pirobebisagan (v. korCagina 1987w.). 

      vegetatiuri gamravleba farTodaa gavrcelebuli bunebaSi. 

vegetatiuri gamravleba usqeso gamravlebis iseTi xerxia, roca bevri 

mcenare mravldeba ujredTa mTeli jgufiT, romelic dediseuli 

organizmidan gamoiyofa. mas miekuTvneba kalmiT (ylortiT) gamravleba. 

mag.: mravali xe da buCqi, mcenareebi mravldebian agreTve fesuraTi, 

gorgliT da sxva organoebiT (oTaxis da yvavilovani mcenareebi). 

 vegetatiuri gamravleba cxovelebSi naklebad gvxvdeba. 

 mravalujredianebidan igi axasiaTebs SedarebiT primitiul 

cxovelebs. maT gamravlebas safuZvlad udevs dakvirtva an sxeulis 

Suaze gayofa, rogoricaa: nawlavRruianebi, brtyeli da rgolovani Wiebi. 

hidraSi vegetatiuri gamravlebisas sxeulze warmoiqmneba gamoberiloba 
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(kvirtebi), romelSic gvxvdeba eqto da entoderma. Ggamoberiloba 

TandaTan diddeba, masze formirdeba sacecebi. igi TandaTan cildeba 

dediseul organisms da niadagze mimagrebis Semdeg iwyebs damoukidebel 

cxovrebas.Mmraval warmomadgenelSi mag. WiebSi vegetatiuri gamravleba 

mimdinareobs sxeulis Suaze gayofiT. vegetaturi gamravleba enacvleba 

sqesobriv gamravlebas (mag.: nawlavRruianebSi). 

 Ppoliembrionia vegetatiuri gamravlebis gansakuTrebuli formaa, 

romlis drosac embrioni iyofa ramdenime nawilad. TiToeuli maTganidan 

damoukidebeli organizmi viTardeba.Ppoliembrionia gvxvdeba mwerebSi, 

romlebic parazitul cxovrebas ewevian matlobis periodSi.  

 Uusqeso gamravleba warmoadgens martiv da pirdapir xerxs. is 

dasabams aZlevs mSoblis identur STamomavlobas.  

 sqesobrivi gamraleba mimdinareobs sqesobrivi procesis TanxlebiT, 

romelic miiRweva ori sasqeso ujredis – gametebis – Cveulebriv 

Serwyma-SeerTebiT. gametTa formirebas win uswrebs ujredTa gayofis 

gansakuTrebuli forma – meiozi. Mmeiozis Sedegad sasqeso ujredebSi 

gvxvdeba ara qromosomaTa diploiduri, rogorc es damaxasiaTebelia 

somaturi ujredebisaTvis, aramed qromosomaTa haploiduri raodenoba. 

Aamitomac organizmTa sasicocxlo ciklSi, romlebic mravldebian 

sqesobrivad, varCevT or fazas: haploidursa da diploidurs. Aam fazaTa 

xangrZlivoba sxvadasxva jgufis organizmebisaTvis erTnairi araa.  

 sqesobrivi gamravleba erTujredian organizmebSi sruldeba 

koniugaciiT da kopulaciiT.  

 koniugacia – sqesobrivi procesis Taviseburi formaa. igi gvxvdeba 

infuzorebSi, QqalamnebSi, romelTac gaaCniaT ori birTvi: 

makronukleusi da mikronukleusi. maT axasiaTebT rogorc gamravleba 

martivi gayofiT, araxelsayrel pirobebSi, aseve mimarTaven sqesobriv 

process, rasac koniugacia ewodeba. Aam dros ori qalamana ukavSirdeba 

erTmaneTs piris xvrelebiT. maT Soris warmoiqmneba citoplazmuri 

xidaki.Mmakronukleusebi ar Rebuloben monawileobas sqesobriv 

gamravlebaSi, amitom isini iSlebian da qrebian.Mmikronukleusebi 

uSualod monawileoben gamravlebaSi, amitom maTSi mimdinareobs rTuli 

procesebi da rigi gardaqmnebis Sedegad sabolood maTgan formirdeba 

stacionaluri da mamigrirebeli birTvi. stacionaluri asrulebs 
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kvercxujredis funqcias, mamigrirebeli ki spermatozoidisas. TiToeuli 

maTgani Seicavs qromosomTa haploidur raodenobas. Mmamigrirebeli 

birTvebi qalamnebis citoplazmuri xidakebis gavliT gadadian 

partnioris citoplazmaSi, sadac xdeba maTi Serwyma stacionalur 

birTvebTan, miiReba – sinkarioni (berZ. syn _ erTad, Karion _ birTvi), 

romelic Seicavs qromosomTa diploidur raodenobas. Mmravali rTuli 

gardaqmnis Sedegad sinkarionidan formirdeba Cveulebrivi makro da 

mikronukleusebi, rogoric axasiaTebdaT qalamnebs 

(Tavdapirvelad).Kkoniugaciis Semdeg individebi erTmaneTs Sordebian, 

TiToeuli maTgani inarCunebs damoukideblobas.Ekoniugaciis dros ar 

warmoiqmneba axali individi, e.i. koniugacia aris ara sqesobrivi 

gamravleba, aramed sqesobrivi procesi, romelic warmoadgens sqesobrivi 

gamravlebis safuZvels. e.i. qalamnebi birTvebis nawilebis gacvliT 

axdenen axali memkvidruli informaciis miRebas, rasac mivyavarT axal 

niSan-TvisebaTa kombinaciis gamovlinebasTan.  

 zogierTi saxeobis baqteriebsac axasiaTebT konugaciis procesi. 

isini iyofian donorebad da recipientebad. maT Soris periodulad 

mimdinareobs koniugacia, romelic mkveTrad gansxvavdeba infuzorebSi 

mimdinare koniugaciisagan. Bbaqteriebis or individis SeerTebis Sedegad 

warmoiqmneba protoplazmuri xodaki, romlis saSualebiT dnm-is Zafis 

nawili donoridan gadadis recipientis ujredSi. baqteriebSi 

koniugaciis gamovlinebasac aseve mivyavarT kombinaciur 

cvalebadobasTan (a. polianski).  

 Kkopulacia – (laTinuri copulation _ mTlianoba) erTujredianebis 

iseTi sqesobrivi procesia, romlis drosac ori warmomadgeneli 

Rebulobs sqesobriv gansxvavebas. Ee.i. gardaiqmnebian gametebad da 

mTlianad erwymian erTmaneTs, warmoiqmneba zigota.Eevoluciis procesSi 

gametaTa Soris gansxvavebis xarisxi matulobs. sqesobrivi gamravlebis 

pirvel etapze gametebSi jer kidev ar SeimCneva morfologiuri 

gansxvaveba, e.i. adgili aqvs izogamias (erTnairobas). procesis Semdgomi 

garTuleba dakavSirebulia gametaTa msxvili da mcire zomis ujredebad 

diferencirebasTan, e. i. saqme gvaqvs – anizogamiasTan (berZ. anisos - 

araTanabari).Ggametebs axasiaTebT moZraobis unari, ris Sedegadac isini 
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erwymian erTmaneTs. didi gameta erwymis pataras, mcire _ mcires, magram 

didi arasodes uerTdeba dids. 

 umartivesTa tipis SoltianTa klasis warmomadgenel – volvoqsSi 

didi gameta xdeba uZravi, is mravaljer msxvilia, vidre mcire zomis 

moZravi gametebi. aseTi forma anizogamiisa, roca gametebi mkveTrad 

gansxvavdebian erTmaneTisagan wodebulia – ovogamiad. ovogamia mraval 

cxovels axasiaTebs. 

 Mmravalujredian cxovelebSi gametTa ganviTareba mimdinareobs 

sasqeso jirkvlebSi – gonadebSi (berZ. gone – Tesli). ganarCeven ori 

tipis sasqeso ujreds: mamrobiT _ spermatozoonebs, romlebic 

warmoiqmnebian saTesleebSi da mdedrobiT – kvercxujredebs, romlebic 

warmoiqmnebian sakvercxeebSi.  

 Tu mamrobiTi da mdedrobiTi ujredebi viTardeba erT da igive 

warmomadgenelSi, maSin aseT organizms ewodeba – hermafrodituli. 

movlenas ki ewodeba hermafroditizmi. igi gvxvdeba organul samyaros 

evoluciis SedarebiT dabal safexurze mdgom mraval cxovelSi mag.: 

brtyel, rgolovan WiebSi, moluskebSi. paTologiur mdgomareobad 

gvxvdeba maRalganviTarebul cxovelebsa da adamianSic. adamianebSi 

hermafroditizmi gvevlineba, rogorc Cveulebrivad embrionuli 

ganviTarebis TanmimdevrobaTa darRveva. hermafroditi sityva dasabams 

iRebs berZnuli miTologiidan hermes (vaJis silamazis RmerTidan) da 

afroditidan (qalis silamazis RmerTidan). romelTa vaJi RmerTebma 

orive sqesis matareblad gaxades, calmxrivi siyvarulis gamo)          

(g. farulava 1916w.).Bbunebrivi hermafroditizmis dros mamrobiT da 

mdedrobiT sasqeso jirkvlebs mTeli sicocxlis ganmavlobaSi SeuZliaT 

ifunqcioneron erTdroulad. mag.: Tasma da rgolovan WiebSi, aseT 

organizmebs, rogorc wesi, gaaCniaT rigi Seguebulobani, romlebic 

ewinaaRmdegeba TviTganayofierebis process.  

 zogierT moluskSi sasqeso jirkvali periodulad producirebs xan 

kvercxujredebs, xan kidev spermatozoidebs, Erac  damokidebulia 

warmomadgenlis asaksa da arsebobis pirobebze. 

 sasqeso ujredebi viTardebian pirveladi sasqeso ujredebidan, 

ganpirobebuli Canasaxovani ganviTarebis adreul stadiebze, mag.: 

askaridaSi, kibosnairebSi, mwerebsa da bayayebSi – igi xdeba danawevrebis 
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procesSi, qvewarmavlebsa da frinvelebSi – gastrulaciis stadiaSi, 

xolo ZuZumwovrebsa da adamianSi _ organogenezis adreul periodSi. 

pirvelad sasqeso ujredebs, somaturi ujredebisagan gansxvavebiT 

gaaCniaT mTeli rigi morfologiuri da bioqimiuri Taviseburebani. Tu 

Canasaxs daurRvevT pirvelad sasqeso ujredebs, maSin masSi gametebis 

formireba ar warimarTeba. 

 

sasqeso ujredebis agebuleba 

 

      sasqeso ujredebi _ gametebi maRaldiferencirebuli ujredebia. 

evoluciis procesSi maT SeiZines Seguebulobani specifikuri funqciis 

Sesasruleblad. mamrobiTi da mdedrobiTi gametebis birTvebi Tanabari 

raodenobiT Seicaven memkvidreobiT informacias, romelic aucilebelia 

organizmis ganviTarebisaTvis. sxva funqciebiT ki spermatozooni da 

kvercxujredi gansxvavebulia, amitomac isini zomiT, formiT da 

agebulebiT mkveTrad gansxvavdebian erTmaneTisagan. 

 Kkvercxujredi – uZravia, gaaCnia buStismagvari an msubuqad 

gamoberili forma. is Seicavs yvela tipiuri ujredis 

organoidebs.Kkvercxujredebi ufro msxvilia, vidre somaturi ujredebi. 

citoplazmis ujreduli struqtura masSi specifikuria.Kkvercxujredebi 

Seicaven mTel rig nivTierebebs, rogoricaa: Canasaxis ganviTarebisaTvis 

mkvebavi aucilebeli nivTiereba – yviTri. igi zogierT cxovelis 

kvercxujredebSi grovdeba didi raodenobiT. misi danaxva SeuiaraRebeli 

TvaliTac SesaZlebelia (Tevzis, amfibiebis qviriTi, qvewarmavlebisa da 

frinvelebis kvercxi). frinvelebSi kvercxujredi kvercxis is nawilia, 

romelsac yviTrs vuwodebT. yviTri Tavmoyrilia kvercxis citoplazmis 

qveda polusze. mis erT mxares aris TeTri laqa, romelSic imyofeba 

birTvisa da misi garemomcveli citoplazmis nazi Sre, masSi ar gvxvdeba 

yviTris marcvlebi. Canasaxi viTardeba kvercxujredis am nawilSi. yviTri 

dafarulia garsiT, romlis zedapirzec viTardeba cilovani garsi, igi 

sakmaodaa ganviTarebuli frinvelTa kvercxSi.Kkvercxs Tavisi zomebi 

gaaCnia: Tagvis kvercxujredis diametric udris 60 mkm, Zroxis 100mkm, 

adamianSi ki – (siganeze) 130-200 mkm. kvercxujredi mTlianad dafarulia 

garsiT, romelic icavs da uzrunvelyofs mas aucilebeli nivTierebaTa 
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cvlis warmarTvaSi. Pplacentarul ZuZumwovrebSi garsiT xdeba 

saSvilosnos kedelSi Canasaxis Canergva. 

 spermatozoonebs gaaCniaT moZraobis unari da uzrunvelyofen 

gametTa Sexvedris saSualebas. maTSi citoplazmis mcire raodenoba 

gvxvdeba. Ggaregani morfologiiT isini mkveTrad gansxvavdebian 

danarCeni ujredebisagan,Mmagram Seicaven ujredis yvela                  

ZiriTad organos. 

 spermatozooni Sedgeba sami nawilisagan: Tavi, yeli da kudisagan. 

kudi spermatozoidis samoZrao saSualebas warmoadgens. Tavi dafarulia 

garsiT, romelic wina nawilSi garqovanebulia da mas _ akrosoma 

ewodeba. igi Sedgeba saxeSecvlili goljis kompleqsisagan. Tavis 

ZiriTadi nawili – birTvia, romelic Seicavs dnm-s. yelSi gvxvdeba -  

centrioli da spiraluri Zafi, warmoSobili mitoqondriebidan.  

 Eeleqtronul mikroskopiT Seswavlisas aRmoCnda, rom 

spermatozoonis protoplazmas gaaCnia ara koloiduri, aramed Txier 

kristaluri mdgomareoba, riTac ganpirobebulia spermatozoonTa 

mdgradoba garemos araxelsayreli pirobebisadmi. isini mcirediT 

ziandebian maionizebeli radiaciiT. spermatozoonTa zomebi 

mikroskopulia. SedarebiT msxvili spermatozoidebi aqvT tritonebs, 

(≈500 mkm.) ZaRlebis, cxenebisa da cxvrebis spermatozooni 40-75 mkm, 

adamianis spermatozoinis sigrZe ki 52-70 mkm-ia. Yyvela spermatozooni 

uaryofiTi muxtis matarebelia, rac ewinaaRmdegeba maT Sewebebas. 

organizmidan gamomuSavebul spermatozoonTa raodenoba kolosaluria, 

mag.: erTi sasqeso aqtis dros ZaRlebi gamoyofen daaxloebiT 60 

milions, cxvrebi – 2 miliards. Aadamiani ki daaxloebiT 200 milions.          

(a. sliusarevi 1985w.). 

 zogierT cxovels axasiaTebs spermatozoonebis atipiuroba. Mmag.: 

kibosnairebis spermatozoonebs gaaCnia sxivisnairi gamonazardebi, xolo 

mrgvali Wiebis spermatozoonebisaTvis damaxasiaTebelia  buStismagvari 

forma. 
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gametogenezi 

 

 sasqeso ujredebi viTardebian specialur organoebSi _ sasqeso 

jirkvlebSi. zogjer sokoebsa da sporovan mcenareebs kvercxujredi 

uviTardebaT oogoniumsa an arqegoniumSi, xolo spermebi _ anTeridiumSi. 

      gametebis warmoqmnis process gametogenezi ewodeba.igi moicavs or 

process: spermatogenezsa da oogenezs. es procesebi xasiaTdebian mTeli 

rigi mniSvnelovani biologiuri TaviseburebebiT. spermatogenezi 

mimdinareobs saTesleebSi, xolo oogenezi _ sakvercxeebSi. 

 saTesleebsa da sakvercxeebSi asxvaveben sam zonas: gamravlebis, 

zrdis da momwifebis zonebs, GromelTac Tan axlavs formireba. 

gamravlebis zonaSi, romelic mdebareobs sasqeso jirkvlebis dasawyisSi, 

warmoiqmneba pirveladi sasqeso ujredebi _ generaciuli ujredebi, isini 

mitozurad mravldebian, ris Sedegadac ricxvobrivad matuloben. maT 

spermatogoniebi ewodebaT. maTTvis damaxasiaTebelia didi zomis 

birTvebi, isini gadadian zrdis zonaSi da gardaiqmnebian pirveli rigis 

spermatocitebad, sadac mxolod matuloben zomebSi citoplazmis 

raodenobis gazrdis xarjze, ris Semdeg gadadian momwifebis zonaSi da 

erTmaneTis miyolebiT sruldeba ori meiozuri gayofa: pirveli meiozuri 

gayofis Sedegad pirveli rigis spermatocitebidan miiReba 2 

spermatociti, romlebic aswreben me-2 meiozur gayofas da gvaZleven 4 

spermatids, mcire zomis qromosomaTa haploiduri nakrebiT, Sedeg 

mimdinareobs maTi formireba _ yalibTa 4 spermatozoidi, romlebic 

iZenen moZraobis unars.  

      formirebis procesi xangrZlivia adamianSi. igi TiTqmis oTx kviras 

grZeldeba. maTi goljis aparatidan warmoiqmneba fermenti, romelic 

iRebs monawileobas kvercxujredis garsis gaxsnaSi. 
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 veluri cxovelebis umravlesobaSi spermatogenezi mimdinareobs 

wlis mxolod gansazRvrul periodSi. adamianebsa da Sinaur cxovelebSi 

ki igi damaxasiaTebelia mTeli wlis ganmavlobaSi.  

 oogenezi _ kvercxujredebis warmoqmnis procesia. gamravlebis 

zona ZuZumwovrebsa da adamianSi mTavrdeba mis dabadebamde,Oromlis 

drosac mravaljeradi mitozuri gayofis Semdeg I–di sasqeso 

ujredebidan vRebulobT mraval ujreds, didi birTvebiT, romelTac 

oogoniebi ewodebaT. roca adamians udgeba sqesobrivi momwifebis 

periodi oogoniebi gadadian zrdis zonaSi, sadac ar iyofian, magram 

zomaSi matuloben, maTSi grovdeba yviTri, cximi da pigmentebi. ujredis 

citoplazmaSi mimdinareobs rTuli morfologiur-bioqimiuri 

gardaqmnebi. yoveli ujredi garSemortymulia wvrili mkvebavi 

folikolaruli ujredebiT, esaa I rigis oocitebi, romlebic Semdeg 

gadadian momwifebis zonaSi. aq mimdinareobs ori Tanamimdevruli gayofa, 

dakavSirebul qromosomuli aparatis gardaqmnasTan (meiozi), rasac Tan 

sdevs citoplazmis araTanabari ganawileba Svileul ujredebs Soris. 

e.i. momwifebis zonis dasawyisSi miiReba 2 ujredi: erTi didi, birTviani 

srulfasovani _ esaa II rigi ovociti, romelSic Tavmoyrilia TiTqmis 

mTeli citoplazma da misgan gamoiyofa ubirTvo, patara ujredi, 

romelsac pirveladi I mimarTulebiTi sxeulaki, anu polaruli sxeulaki 

ewodeba. 

      meore gayofis SemTxvevaSi isev mimdinareobs citoplazmis 

araTanabari ganawileba, ris Sedegadac II-rigis ovociti gvaZlevs 
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ovotids da gamoiyofa mimarTulebiTi sxeulaki anu polaruli sxeulaki, 

xolo I mimarTulebiTi sxeulaki Tavis mxriv gvaZlevs kidev 2 

mimarTulebiT sxeulakebs anu 2 polarul sxeulaks. e.i. sabolood 

miiReba 4 ujredi, aqedan erTi didi, birTviani, romelic kvercxujredad 

Camoyalibdeba da sami mcire ubirTvo ganuviTarebeli polaruli 

sxeulaki, romlebic iRupebian an ematebian kvercxujreds da Semdgom 

ganviTarebaSi veRar monawileoben.  

 Uoogenezis dros ujredebs Soris citoplazmis araTanabari 

ganawilebiT, e. i. sakvebis Warbi raodenobis miRebiT, kvercxujredi 

uzrunvelyofs Canasaxs adreul stadiaze ganviTarebiT. kvercxujredSi 

yviTris raodenobis mixedviT ganasxvaveben sami saxis kvercxujredebs: 

  

 

 

izolicitalurs anu homolecitalurs, telolecitalursa da 

centrolecitalurs. izolecitalurSi (izo-erTnairi) yviTri 

ganlagebulia birTvis irgvliv Tanabrad. telolecitalurSi yviTri 

ganlagebulia vegetatiur polusze. centroletatalurSi ki _ centrSi. 

yvela kvercxujredi dafarulia garsiT. centrolecitalur 

kvercxujreds sxvebisagan gamorCeviT gaaCnia gaxsnili garsi – 

mikropili, romliTac spermatozoidi masSi Tavisuflad aRwevs. miiReba 

sinkroni. yvela maTi birTvi Seicavs qromosomebis haploidur kompleqts. 

citoplazmaSi aris ujreduli struqturebi da maTSi grovdeba 
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mniSvnelovani raodenobiT cilebi, cximebi da aminomJavebi, romlebic 

aucilebelia Canasaxis Semdgomi ganviTarebisaTvis. adamianebsa da 

ZuZumwovrebs axasiaTebT izolecitaluri kvercxujredi. 

telolecitaluri gvxvdeba amfibiebSi. xolo centrolecitaluri 

gaaCniaT _ mwerebs, frinvelebs. 

 ZuZumwovrebsa da adamianSi gamravlebisa da zrdis periodebi 

mimdinareobs sakvercxeebis folikulebSi. siTxiT savse folikulebSi 

SigniTaa kvercxujredi. Oovulaciis dros folikulis kedeli skdeba, 

kvercxujredi moxvdeba muclis RruSi, xolo iqidan saSvilosnos 

milebSi, sadac momwifebis periods gadis da swored aqve moxdeba misi 

ganayofierebac. 

 Mmraval cxovelSi ovogenezi da kvercxujredis momwifeba 

sruldeba mxolod wlis gansazRvrul sezonSi. qalebSi Cveulebrivad 

yovelTviurad mwifdeba erTi, xolo sasqeso momwifebis mTeli periodis 

ganmavlobaSi   400 kvercxujredi. adamianisaTvis arsebiTi mniSvneloba 

aqvs am faqts, rom pirveli ovocitebi formirebas ganicdian jer kidev 

mis dabadebamde. isini inaxebian mTeli cxovrebis ganmavlobaSi da maTgan 

mxolod zogierTi TandaTan iwyeben momwifebisken gadasvlas da iZlevian 

kvercxujredebs. Ees metyvelebs imaze, rom mTeli sicocxlis 

ganmavlobaSi qalis organizmze moqmedebs mravali araxelsayreli 

faqtori, rogoricaa: nikotini, alkoholi da sxva, romlebic uaryofiTad 

moqmedeben qalis organizmze. organizmSi moxvedrisas es mavne 

nivTierebebi aRweven oocitebSi da SeuZliaT daarRvion momavali Taobis 

normaluri ganviTareba. 

 

Mmeiozi 

 

      momwifebis zonaSi sasqeso ujredebis gayofas, romlis drosac 

qromosomaTa ricxvi orjer mcirdeba (reduqciuli dayofa) _ meiozi 

ewodeba. rogorc cnobilia somaturi ujredebis birTvebSi qromosomebi 

wyvilia _ diploiduri (2n).Mmomwifebis procesSi sasqeso ujredebSi 

mimdinareobs qromosomaTa raodenobis reduqciuli dayofa, romlis 

drosac qromosamTa ricxvi 2-jer mcirdeba da xdeba haploiduri. meiozi 

(berZ. meiosis – Semcireba). igi mimdinareobs gametogenezis dros 
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momwifebis periodSi da mTavrdeba ori erTmaneTze miyolebuli gayofiT, 

romlebic Sesabamisad wodebulia pirvel da meore meiozur gayofad. am 

orive gayofas gaaCnia mitozis analogiuri fazebi, romlebic sqematurad 

ase gamoisaxeba: 

 

 M          m e i o z i 

 interfaza   I       profaza I  

 pirveli dayofa     prometafaza I  

                       metafaza I  

                       anafaza I  

                       telofaza I  

 

 interfaza  II         prometafaza II  

 meore gayofa         metafaza II  

                        anafaza II 

                        telofaza II  

 
      I meiozuri gayofa win uswrebs interfaza, romelSic sruldeba 

misTvis damaxasiaTebeli yvela procesi: mimdinareobs qromosomTa 

masalis raodenobis gaormageba dnm-is molekulis reduplikaciis gziT, 

ormagdebian organoidebi, mimdinareobs cilisa da atf-is sinTezi. Tavisi 

xangrZlivobiTa da sirTuliT gamoirCeva profaza I, romelSic arCeven 

xuT Tanamimdevrul stadias: leptonemas, zigonemis, paqinemas, 

diplonemasa da diakinezs.ganvixiloT TiToeuli maTgani. 
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      leptinema esaa stadia _ grZeli, wvrili da sustad spiralizebuli 

qromosomebisa, romlebzedac Cans gasqeleba – qromomerebi: zigonema – 

wyvilad SeerTebuli homologuri qromosomebis stadiaa, romlis drosac 

erTi homologuri qromosomebis qromomerebi zustad ukavSirdebian me-2 

qromosomebis Sesabamis qromomerebs. es procesi wodebulia koniugaciad, 

anu sinafsad.  

      paqinema – msxvili Zafebis stadia. homologuri qromosomebi 

SeerTebulia wyvilad – bivalentebad.Bbivalebtebis ricxvi Seesabameba 

qromosomebis haploidur nakrebs.Aam stadiaze bivalentSi arsebuli 

TiToeuli qromosoma Sedgeba ori qromatidisagan.A amitomac yoveli 

bivalenti aerTianebs masSi oTx qromatids. am dros makoniugirebeli 

qromosomebi erTmaneTs Caexvevian, rasac mivyavarT qromosomebis ubnebis 

gacvlamde. mimdinareobs gadajvaredineba anu krosingoveri. diploneba – 

stadiaa, roca homologuri qromosomebi erTmaneTisagan iwyeben 

gaSorebas, magram ubnebis rigSi, sadac mimdinareobs krosingoveri, isini 

isev ukavSirdebian erTmaneTs. diakinezi – stadiaa, roca grZeldeba 

homologuri qromosomebis dacileba, magram jer kidev isini 

bivalentebSi arian SeerTebulni TavinTi boloebiT da warmoqmnian 

damaxasiaTebel figurebs: beWdisa da jvrebis (qiazmebi) saxiT.Aam 
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stadiaze qromosomebi maqsimalurad arian spiralizebulni, 

damoklebulni da gasqelebulni. diakinezis stadiis Semdeg birTvis 

garsi uSualod ixsneba. 

 I prometafazaSi qromosomTa spiralizacia aRwevs umaRles xarisxs 

da isini gadaadgildebian ekvatorisaken. I metafazaSi bivalentebi 

ganlagdebian sawinaaRmdego polusebis  mimarTulebiT da 

gancalkevdebian erTmaneTisagan. I anafazaSi iwyeben ganSorebas 

polusebisaken ara qromatidebi, aramed mTliani homologiuri 

qromosomebi yoveli wyvilebidan, ise rom mitozisagan gansxvavebiT, 

centromera ar iyofa da qromatidebi ar gancalkevdebian. swored amiT I 

meiozuri gayofa principulad gansxvavdeba mitozisagan da mTavrdeba I 

telofaziT.  

 aseTi saxiT I meiozuri gayofis dros xdeba homologiuri 

qromosomebis gancalkeveba. Yyovel Svileul ujredSi gvxvdeba 

qromosomTa haploiduri ricxvi, magram dnm-s Semcveloba jer kidev maT 

diploiduri nakrebis tolia.Mmokle interfazis kvaldakval, romlis 

drosac dnm-s sinTezi ar xdeba, ujredebi iwyeben me-2 meiozur gayofas. 

 II prometafaza xanmoklea. II metafazis dros qromosomebi 

ganlagdebian ekvatorze, centromerebi ki iyofian. II anafazaSi 

qromosomebi miemarTebian sawinaaRmdego polusebisaken, gayofa mTavrdeba 

II telofaziT.Aam gayofis Semdeg Svileuli ujredebis birTvebSi 

moxvedrili qromatidebi saxeldebulia qromosomebad. 

     meiozis dros homologuri qromosomebi wyvildebian, Semdeg I 

meiozuri gayofis bolos miemarTebian Svileul ujredebSi saTiTaod. II 

meiozuri gayofisas homologuri qromosomebi iTiSebian da gadadian 

axal Svileul ujredebSi. sabolood ori meiozuri gayofis Sedegad 

qromosomTa doploidur kompleqtis mqone ujredidan warmoiqmneba 4 

ujredi qromosomaTa haploiduri nakrebiT.Mmomwifebul gametebSi 

qromosomTa da dnm-s raodenoba 2-jer mcirea, vidre somatur ujredebSi. 

 rogorc mamrobiTi, ise mdedrobiTi sasqeso ujredebis warmoqmnisas 

mimdinareobs principulad erTi da igive procesebi, Tumca detalebiT 

isini ramdenadme gansxvavdebian erTmaneTisgan.  

 unda aRiniSnos, rom meiozis erT arsebiT sxvaobad gvevlineba 

oogenezis dros specialuri stadiis – diqtioteniis arseboba, romelic 
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ar axasiaTebs spermatogenezis process. diqtiotenia isadgurebs 

diplonemis kvaldakval. am stadiaSi meiozi oocitebSi wydeba mravali 

wlis ganmavlobaSi da gadasvla diakinebze dgeba mxolod 

kvercxujredis momwifebisas.  

 Mmeiozuri procesis mniSvneloba SeiZleba Camoyalibdes 

Semdegnairad:  

1) Mmeiozi – is meqanizmia, romelic uzrunvelyofs qrosomaTa 

ricxvis mudmivobis SenarCunebas. Ggametogenezis dros rom ar 

xdebodes qromosomTa ricxvis reduqcia, maSin Taobidan TaobaSi 

gaizrdeboda maTi ricxvi da yoveli saxeobis arsebiTi niSani 

daikargeboda, rogoricaa qromosomebis ricxobriobis mudmivoba. 

2) Mmeiozis dros warmoiqmneba arahomologuri qromosomebis didi 

raodenobis sxvadasxva axali kombinacia. diploidur nakrebSi 

isini ormagi warmoSobisaa: yovel homologur wyvilSi erTi 

qromosoma mamiseulia, meore dediseuli. Mmeiozis dros 

qromosomebi mamiseuli da dediseuli warmoSobisaa. isini 

warmoqmnian spermatozoonebsa da kvercxujredebSi axali 

Serwymis met kombinacia, ufro zustad 2n, sadac n-qromosomTa 

wyvvili raodenobaa. 

3) Kkrosingaveris procesis dros aseve xdeba genetikuri masalis 

rekombinacia. praqtikulad gametaSi moxvedril yvela 

qromosomas gaaCnia ubnebi, romlebic warmoqmnilia rogorc 

pirveldawyebiTi mamiseuli, aseve pirveldawyebiTi dediseuli 

qromosomebisagan. amiT miRweulia memkvidrul masalis 

rekombinaciis ufro maRali xarisxi. swored esaa organizmTa 

cvalebadobis mizezi, romelic iZleva masalas gadarCevisaTvis.  

      aRsaniSnavia spermatozoidebsa da kvercxujredebSi arsebuli 

momavali organizmis ganmsazRvreli informacia, romelsac axasiaTebs 

biologiuri organizaciis gasaocari kompaqturoba. am procesSi udidesi 

roli akisria dnm-s. masSi xorcieldeba memkvidruli informaciis Cawera, 

Senaxva da gadacema memkvidruli struqturis doneze. swored es done 

gansazRvravs maTi ganlagebis kompaqturobas. garkveulia, rom adamianis 

gametebSi dnm-is Semcveloba Tanabaria da igi = 3.3:1012g. maSasadame amis 
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safuZvelze SegviZlia davazustod, rom adamianis ganviTarebis 

ganmsazRvreli mTeli informacia yofila 6.6 1012g. 

 

daTeslva 

 

daTeslva – aris procesTa rigi, romlis saSualebiT 

uzrunvelyofilia mdedrobiTi da mamrobiTi gametebis Sexvedra. 

ganarCeven garegan da Sinagan daTeslas. Ggaregani gvxvdeba im 

cxovelebSi, romlebic wyalSi cxovroben.Aam SemTxvevaSi kvercxujredebi 

da spermatozoidebi gamoiyofian garemoSi, sadac xdeba maTi Serwyma. 

Sinagani ki axasiaTebT im cxovelebs, romlebic xmeleTze binadroben.Aam 

SemTxvevaSi spermatozoidebi sqesobrivi aqtis dros xvdebian mdedris 

sasqeso gzebSi.A adamianebsa da ZuZumwovrebSi spermatozoidebi 

gadaadgildebian sakuTari moZraobebis, saSvilosnos kunTebis da 

saSvilosnos milebis kunTuri SekumSvis xarjze. gametTa Sexvedra ki 

xdeba saSvilosnos milebis zeda ganyofilebaSi.  

 

ganayofiereba 

 

ganayofiereba aris ori gansxvavebuli sqesis gametis SeerTeba, 

romlis Sedegadac warmoiqmneba ganayofierebuli kvercxujredi anu 

zigota. (berZ. Zygote – wyvilSi SeerTeba). is warmoadgens axali 

organizmis ganviTarebis sawyis stadias. 

      ganayofierebas Tan sdevs ori mniSvnelovani SemTxveva, esaa: 

kvercxis gaaqtiureba anu gamofxizleba ganviTarebisaTvis da 

sinkariogamia, e. i. zigotaSi diploiduri birTvis warmoqmna sasqeso 

ujredebis _ gametebis haploiduri birTvebis Serwymis Sedegad, 

romlebic warmoadgenen 2 mSobliur organizmebis genetikuri 

informaciis matarebels. 

gametTa Sexvedrisas kvercxujredebi garemoSi gamoyofen 

spermatozoonebis gamaaqtivebel qimiur nivTierebebs. dadgenilia, rom 

ZuZumwovarTa spermatozoonebs SeuZliaT SeaRwion kvercxujredebSi 

mxolod im SemTxvevaSi, Tu isini imyofebian mdedris sasqeso traqtSi 

ara nakleb 1 saaTisa. zogierTi cxovelis kvercxujreds gaaCnia gaxsnili 
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garsi – mikropile (centrolecitalurSi), romlis gavliT 

spermatozoidebi aRwevs kvercxujredSi. Eeleqtronul mikroskopiT 

dadginda, rom kvercxujreds, romelTac mikropile ar gaaCniaT, 

spermatozoidebis SeRweva maTSi xdeba akrosomuli reaqciis 

saSualebiT.Aakrosomuli ubani ganlagebulia spermatozoonis TavSi da 

SemosazRvrulia membraniT.KmaTi kontaqtis dros akrosomis garsi 

irRveva. misgan gadmoisroleba akrosomuli Zafi, gamoiyofa fermenti _ 

hialuronidaza. igi arRvevs filikulis ujreds, romlebic gars ertymian 

kvercxujreds, Semdeg arRvevs kvercxujredis garss, akrosomuli Zafi 

aRwevs kvercxis garsebis darRveul zonaSi da erwymis kvercxujredis 

membranas. Aam adgilas kvercxujredis citoplazmidan warmoiqmneba 

gamoberiloba. is Tavis birTvs centriolebsa da mitoqondriebs Seitans 

kvercxis SigniT. spermatozoonis plazmuri membrana dalagdeba kvercxis 

membranaze zedapirulad. e.i. moxdeba ganayofiereba. ganayofierebul 

kvercxujreds _ zigota ewodeba. spermatozoonebis SeRweva 

kvercxujredSi iwvevs nivTierebaTa cvlis procesebSi cvlilebebs, rac 

gamoixateba mis morfologiur da fiziologiur gardaqmnebSi. Aam dros 

izrdeba ujredul membranis gamWvirvaloba, Zlierdeba fosforisa da 

kaliumis STanTqma. didi raodenobiT gamoiyofa kalciumi, diddeba 

naxSirwylebis cvla da aqtiurdeba cilis sinTezi. izrdeba 

Jangbadisadmi moTxovnileba. icvleba protoplazmis koloiduri 

Tvisebebi. kvercxis zedapirze aifurcleba ganayofierebis garsi da 

warmoiSveba maT Soris sicariele amovsebuli siTxiT, xolo mis qveS 

warmoiqmneba garsi. igi uzrunvelyofs ujredTa damagrebas kvercxis 

danawevrebis Sedegad. garsis warmoqmnis Semdeg sxva spermatozoonebi 

kvercxujredSi veRar aRweven. 

adamianSi spermatozoonebi aRweven kvercxujredSi maSin, roca 

isini jer kidev imyofebian momwifebis zonaSi. Ppirveladi 

mimarTulebiTi anu polaruli sxeulaki gamoiyofa 10 saaTis Semdeg, 

meoradi ki mxolod spermatozoonis SeRwevidan 1 dRe-Ramis mere. 

ganayofierebis procesSi kulminaciur momentad SeiZleba miviCnioT 

birTvebis Serwyma, rasac sinkaroni ewodeba. spermatozoonis birTvi 

kvercxis citoplazmaSi ibereba da aRwevs kvercxujredis birTvis zomas. 
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sinkariogamiis Sedegad aRdgeba qromosomaTa diploiduri nakrebi. 

ganayofierebis Semdeg kvercxujredi iwyebs danawevrebas. 

ganayofierebis procesis fiziologiuri SeswavliT vgebulobT 

spermatozoonebis ra raodenoba monawileobs ganayofierebis procesSi.D 

dadgenilia, rom baWiebis xelovnuri ganayofierebisas Tu saTesle siTxe 

Seicavs 1000-ze nakleb spermatozoons ganayofiereba ar moxdeba. zustad 

aseve warimarTeba ganayofierebis procesi spermatozoonTa didi 

raodenobiT Seyvanis dros (100 milionze metis). rac aixsneba pirvel 

SemTxvevaSi  naklebobiT da meore SemTxvevaSi fermentTa Warbi 

raodenobiT, romelic aucilebelia kvercxujredis ganayofierebisaTvis. 

damuSavebulia adamianis organizmidan gareT kvercxujredis 

xelovnurad ganayofierebis uamravi meTodi.Oovulaciis bolos 

qirurgiuli gziT xdeba sakvercxidan kvercxujredis gamoyofa da misi 

moTavseba spermatozoonebTan erTad specialurad damuSavebul qimiur 

garemoSi, sadac mimdinareobs sasqeso ujredebis Serwyma. Canasaxi 8-16 

blastomeris stadiaze ganicdis implantacias qalis saSvilosnoSi da 

Semdgom viTardeba normalurad. 

monospermia da  polispermia kvercxujredSi, rogorc wesi aRwevs 

erTi spermatozooni. amas monospermia ewodeba, magram zogierTi mweris, 

Tevzis, frinvelis da sxva cxovelis kvercxujredis citoplazmaSi 

SeiZleba SeaRwios ramdenime spermatozoonma. Aam movlenam miiRo - 

polispermiis saxelwodeba. dadgenilia, rom am SemTxvevaSi mxolod erTi 

spermatozoonis birTvi erwymis kvercxujredis birTvs. Ee.i. mxolod es 

spermatozooni iRebs monawileobas memkvidruli informaciis gadacemaSi, 

sxva spermatozoonebis birTvi ki eqvemdebarebian rRvevas, iRupebian. 

 

parTenogenezi 

 

parTenogenezi – sqesobrivi gamravlebis gansakuTrebul formaa. 

(berZ. parthenos _ qalwuli, gonos _ dabadeba) e.i. organizmis ganviTareba 

xdeba gaunayofierebuli kvercxujredidan.Ggamravlebis es forma 

aRmoCenili iyo XVIII s Sveicarieli naturalistis S. bodenis mier (1720-

1793). dReisaTvis cnobilia bunebrivi da xelovnuri parTenogenezis 

saxeebi. Bbunebrivi gvxvdeba rig mcenareSi, WiebSi, mwerebSi, 
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kibosnairebSi. zogierT cxovelSi kvercxujredebs SeuZliaT 

ganviTardnen, rogorc ganayofierebis gareSe, aseve ganayofierebis 

Semdegac, rasac fakultaturi parTenogenezi ewodeba. Mmag.: futkrebSi, 

WianWvelebSi. 

zogierT ganayofierebuli kvercxebidan viTardeba mdedrebi, xolo 

gaunayofierebulidan mamrebi. Aes aixsneba imiT rom parTenogenezi 

warmoadgens Seguebas sawinaaRmdego sqesTa ricxobriobis  Sefardebis 

regulaciisaTvis bunebaSi. 

obligaturi parTenogenezis dros ganayofierebis gareSe xdeba 

kvercxis ganviTareba. parTenogenezisEes saxe gvxvdeba mag.: Kkavkasiur 

kldis xvlikSi. Mmraval saxeobaSi parTenogenezi Rebulobs sezonur 

xasiaTs.Mmag.: dafniebSi gazafxulis periodSi gvxvdebian mdedrebi, 

romlebic parTenogeneziT mravldebian, xolo Semodgomaze 

parTenogenezis process enacvleba gamravleba – ganayofierebiT. (am 

movlenam miiRo heterogenezis saxelwodeba). istoriulad cnobilia, rom 

obligaturi da sezonuri parTenogenezi viTardeba im cxovelTa 

saxeobebSi, romlebic didi raodenobiT iRupebian (dafniebi), an maTSi, 

sadac SezRudulia Sexvedra sawinaaRmdego sqesis warmomadgenelTan. 

(mag. kavkasiuri kldis xvliki). swored parTenogenezuri gziT moxda maTi 

gadarCena, radgan ori sawinaaRmdego sqesis warmomadgenlis Sexvedra 

kldeebsa da Rrma xeobebSi gaZnelebuli iyo. Eaxlandel droSi es 

saxeoba warmodgenilia mxolid mdedrebiT, romelTac axasiaTebT 

gamravleba parTenogeneziT. parTenogenezis movlena gvxvdeba 

frinvelebSic. 

xelovnuri parTenogenezis movlena Seiswavla rusma mecnierma            

a. tixamirovma. man miaRwia TuTis abreSumxvevias ganviTarebas 

gaunayofierebuli kvercxujredidan, romelic gaaRiziana funjiT an 

daamuSava ramdenime wamis ganmavlobaSi gogirdis mJaviT. Ais faqti, rom 

kvercxis danawevreba iwyeba mxolod misi ganayofierebis Semdeg, axsna 

xelovnuri parTenogenezis cdebma. diaxac man cxadyo, rom 

kvercxujredis ganviTarebisaTvis aucilebelia gaaqtiveba. igi gvevlineba 

nivTierebaTa cvlaSi im winsvlad, romelic Tan sdevs ganayofierebis 

process. bunebriv pirobebSi es winsvlebi mimdinareobs spermatozoonis 

SeRwevis Semdeg kvercxujredSi, xolo eqsperimentSi SesaZlebelia 
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gamowveuli iqnes sxvadasxva zemoqmedebiT, rogoricaa: qimiuri, 

meqanikuri, eleqtruli, Termuli da sxv. aRmoCnda, rom ZuZumwovrebis 

kvercxebi advilad eqvemdebarebian gaaqtivebas. baWiebis gaunayofierebeli 

kvercxi gamoyofili iqna da gaaqtiurebuli dabali temperaturiT. sxva 

baWiis saSvilosnoSi gadatanis Semdeg iqedan ganviTarda normaluri 

STamomavloba. 

parTenogenezis gansakuTrebul formad gvevlineba: ginogenezi da 

androgenezi. Gginogenezi Taviseburi formaa. spermatozoidi saWiroa 

kvercxujreds Canasaxis warmosaqmnelad da ara gasanayofiereblad. igi 

gamoiyeneba stimulaciisaTvis. spermatozoidi iWreba kvercxujredSi, 

magram ukvalod gaiwoveba ise, rom maTi birTvebis Serwyma ar moxdeba. 

ginogenezis dros Cndebian mxolod mdedri individebi.A androgenezis 

SemTxvevaSi erTdroulad ori spermatozoidi SeaRwevs kvercxujredSi. 

spermatozoidTa birTvebi Seerwymeba erTmaneTs da dasabami eZleva 

Canasaxis ganviTarebas. kvercxujredis birTvi ar monawileobs Canasaxis 

warmoqmnaSi da nadgurdeba. amitom parTenogenezis am formas ewodeba 

mdedrobiTi parTenogenezi. mag.: molineziis gamravleba. 

amgvarad, parTenogenezis procesi mniSvnelovania, radgan iZleva 

STamomavlobis datovebisa da saxeobaSi individebis ricxobriobis 

zrdis garantias. amave dros parTenogenezi warmoadgens cocxali 

organizmebis Segueblobas, romelic SesaZleblobas aZlevs organizmebs 

gamravldes garemos gansxvavebul pirobebSi. (n. zaaliSvili,                    

n. iosebaSvili 2012w.). 

 

sqesobrivi gamravlebis biologiuri roli 

 

jer kidev k. timiriazevi (1843-1920) da a. veismani (1834-1914) sworad 

aRniSnavdnen, rom sqesobrivi gamravleba iZleva: 1) cvalebadobis 

daucxromel nakads da uzrunveyofs organizmTa farTo Seguebas garemo 

sacxovrebelTan. diaxac, aq saZirkvliandeba sqesobrivi gamravlebis 

upiratesoba vegetatiur da sporaTwarmoqmnis procesebTan SedarebiT. 2) 

sqesobrivi gamravlebis dros orive mSoblis generikuri masalis 

rekombinaciiT, Cndebian sxvadasxvagvari STamomavlebi. 3) vlindeba niSan-

TvisebaTa iseTi kombinaciebi, romelTa wyalobiT organizmi ukeT egueba 
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saarsebo garemos. 4) Taobidan TaobaSi gadarCebian da maTgan 

ganviTardebian is individebi, romelTac eqnebaT sasargebli memkvidruli 

niSanTvisebebi. 5) sqesobriv gamravlebas, miuxedavad am procesis 

gansaxorcieleblad rigi sirTulisa, bunebaSi madominirebeli adgili 

ukavia.  

usqeso gamravlebisaTvis sakmarisia erTi warmomadgeneli, xolo 

sqesobrivisaTvis saWiroa urTierTsawinaaRmdego sqesis ori 

warmomadgenelis Sexvedra. 

 

sqesobrivi dimorfizmi 

 

sqesobrivi dimorfizmi – esaa gansxvaveba sawinaaRmdego sqesis 

individebs _ mdedrsa da mamrs Soris, garegnulad, sxeulis 

Seferilobis, instinqtebis, qcevisa da mTeli rigi niSnebis mixedviT. 

sqesobrivi dimorfizmi vlindeba evoluciis sawyis stadiaze. Mmag.: igi 

gvxvdeba mrgval WiebSi _ askaridebSi mdedri ufro msxvilia da grZeli, 

vidre mamriebi. mamrebs gaaCniaT spikulebi Seweuli muclis mxares 

sxeulis bolo nawilSi. sqesobrivi dimorfizmi mkveTradaa gamoxatuli 

fexsaxsrianTa warmomadgenlebSic. sadac mdedrebi gacilebiT msxvilia 

mamrebze. farTodaa gavrcelebuli sqesobrivi dimorfizmi 

xerxemlianebSi, mag.: TevzebSi, rac gamoixateba pirvel rigSi sxeulis 

sidideSi, agebulebasa da SeferilobaSi. gansakuTrebiT kargadaa 

gamoxatuli tritonebSi, sadac mamrebs gaaCniaT saqorwilo peridoSi 

muclis mkveTri Seferiloba da zurgze kbiliani savarcxeli. 

frinvelebSic mamrebi arsebiTad gansxvavdebian mdedrebisgan, 

gansakuTrebiT saqorwilo periodSi Tavisi qceviT. dabalorganizebul 

calsqesianebSi ori warmomadgenlis Sexvedra da gamravleba 

dakavSirebulia siZneleebTan, amitom maT bunebrivi gadarCevis procesSi 

ganuviTardaT mTeli rigi Segueblobani: organizmis agebulebaSi 

gauCndaT endokrinuli da refleqtoruli meqanizmebi, mimarTuli 

gametTa Sexvedris uzrunvelsayofad.  

hermafroditebSi damaxasiaTebelia jvaredini ganayofierebis  

procesi. Mmag.: rgolovan WiebSi. 
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m. zavadovskim (1891-1957) Caatara cdebi qaTmebze. Kkastraciis Semdeg 

mamlebSi bibilom Sewyvita zrda, maT daekargaT yivilis unari, 

SeusustdaT sqesobrivi instiqtebi.Mmagram SeunarCendaT maTTvis 

damaxasiaTebeli Sebumblva, roca am mamlebs isev gadaunerges 

saTesleebi, maT aRudgaT dakarguli niSnebi.  

Tu mamals gadaunergaven sakvercxeebs, maT gauCndebaT mdedris 

damaxasiaTebeli niSnebi. Aam cdidan Cans, rom sasqeso niSnebis gamovlena 

ganpirobebulia sasqeso hormonebiT.Aarsebobs hormonebTan damokidebuli 

da damoukidebeli niSnebi. mamalSi damokidebuli aRmoCnda bibilo, xma, 

qceva.Ddamoukidebeli ki bumbulis Seferiloba, dedlebSi Seferiloba da 

qceva damokidebulia hormonebze. 

kargadaa gamoxatuli sqesobrivi dimorfizmi adamianSic. rac 

ganpirobebulia sakvercxeebisa da saTesleebis arsebobiT. maT 

ganviTarebas gansazRvravs qalebSi 46xx da mamakacebSi 46xy kariotipi. 

mamakacebSi hormoni _ testosteroni gamomuSavdeba sasqeso jirkvlebSi – 

saTesleebSi. qalebSi ki hormonebis eqstrogenuli jgufi – 

sakvercxeebSi. Aam hormonebiT adamianis organizmSi formirdeba is 

niSnebi, romliTac vansxvavebT qals da mamakacs erTmaneTisagan _ 

sxeulis agebulebiT, fsiqikiT, qceviT da sxv.  

mamakacebs axasiaTebT sxeulis zomis, ConCxis Zvlebisa da kunTebis 

masiuri ganviTareba, rac ar gvxvdeba qalebSi. mamakacebis Tavis qala 

xasiaTdeba ufro didi zomiT, vidre qalebis. sxeulis erTnairi zomis 

SemTxvevaSi qalebs qveda kidurebi ufro mokle aqvT. maTi mxrebi 

xasiaTdeba naklebi siganiT, menjebi ki ufro farTe zomebiT.Mmamakacebs 

axasiaTebT wveris ganviTareba saxeze, xmis dabali tembri da xorxze 

gamokveTili farisebri xrtili. qalebSi kargad gamoxatulia kanqveSa 

cximovani qsovili, kargad ganviTarebuli sarZeve jirkvlebi. Qqalebs 

mamakacebTan SedarebiT ufro patara guli aqvT da filtvebis 

moculobac mcirea. Qqalebi ufro dablebi arian, sqesobrivad ufro adre 

mwifdebian, cxovroben ufro didxans. ferTa aRqma qalebSi – ukeTesia. 

Kkargad aqvT ganviTarebuli ynosva.Qqalebis imunuri sistema ufro 

aqtiuria, raSic xels uwyobs hormonaluri sistema.Aamotomac qalebis 

sicocxlis saSualo xangrZlivoba Warbobs mamakacebisas.Q 
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qalis kani mSrali da Txelia, romelic hormon-progesteronis 

gavleniT swrafad iWimeba. qalebSi Tmis cvena SedarebiT naklebia, 

radgan Tmis Ziri 2mm-iT ufro Rrmadaa kanSi Camjdari.  

qalis organizmSi 3,6l sisxlia, mamakacis organizmSi ki 4,5l. 

insulti da infarqti mamakacebSi ufro xSiria, vidre qalebSi, radgan 

maTi sisxlis plazma ufro sqelia. sxeulis temperatura mamakacebSi 

ufro metia, vidre qalebSi. 

qalebi nakleb agresiulebi arian, vidre mamakacebi, radgan 

mamakacebSi testosteroni 10-jer meti raodenobiT gamoiyeneba. mamakacebi 

ufro adre iSoreben mogonebebs da siyvaruliT gamowveul tragedias 

ufro advilad itanen, vidre qalebi.Q 

qalebi azrovneben orive naxevarsferoTi, radgan maTSi marjvena 

hemosfero ukeTesadaa dakavSirebuli marcxenasTan. 

mamakacebSi – marcxena hemosfero dominirebs marjvenaze. qalebSi 

ukeTaa ganviTarebuli sensoruli da sametyvelo Tvisebebi.  

daavadeba insulti emarTeba orives, magram qalebi naklebad 

kargaven metyvelebas. Sizofrenia qalebs naklebad emarTebaT da 

gacilebiT ukeT eqvemdebarebian mkurnalobas.Q qalebi ukeTesad 

imaxsovreben da emociurad reagireben sityvebze, gansakuTrebiT im 

sityvebze, romelic siyvaruls exeba. 

qalebs kargad aqvT ganviTarebuli mxedvelobisa da smenis 

koncentraciis unari uaxloes garemoSi, radgan sabinadro garemodan 

isini Sors ar midian. 

mamakacebSi – smena da mxedveloba ukeTaa ganviTarebuli Soreul 

sivrceSi orientirebisaTvis.  

qalebi – reagireben garemo faqtorebis zemoqmedebaze dagvianebiT 

da indiferentulad.Mmamakacebi ki reagireben vnebiT da swrafad, maTi 

aRqma gamoxatulia motorikaSi, qalebis aRqma ki _ msjelobasa da 

momavlis ganWvretaSi. 

qalebs safrTxe afiqrebT, mamakacebi uazrod iswrafian 

safrTxisaken. 

qalebi uazrod Tavmoyvareni arian, radgan amis gamomJRavnebas 

eridebian.  
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qalebi ufro Tavisufalni arian da gacilebiT advilad 

gamoxataven TaviaanT grZnobebs. qalebi jiutebi arian, maT naklebi 

megobrebi hyavT.  

mamakacebi ki emorCilebian megobrebis gadawyvetilebebs, iziareben 

maT azrs.  

qalebi ufro advilad itanen martoobas. 

qalebma Tu 2 sT-ze meti iZines, maSin isini ufro wynarebi da 

gawonasworebulebi arian. M 

mamakacebi 3-jer ufro metad iklaven Tavs da 5-jer ufro metni 

xdebian alkoholikebi.Q qalebi male Tvrebian da maTi loToba saSiSi da 

samarcxvinoa, Ddedis loToba did zians ayenebs Canasaxs. Tanabari dozis 

miRebis dros qali ufro adre Tvreba, rac aixsneba qalis naklebi woniT 

da masSi gauneitralebuli fermentebis arsebobiT. 

qalebi 40%-iT met fuls xarjaven, vidre mamakacebi, rac aixsneba 

mamakacTa egoizmiT. radgan isini iZenen imas, rac maT piradad sWirdebaT, 

qalebi ki ara.  

mamrobiTi sqesis warmomadgenlebi ufro adre ibadebian, maT 

aReniSnebaT meti samSobiaro travmebi da amitomac metni iRupebian. 

magram asaki moqmedebs qcevis dimorfizmze, 50 wlis Semdeg hormonTa 

Semcveloba organizmSi klebulobs. Aamitomac mamakacebi ufro 

SorsmWvretelebi arian, qalebi ki Tavdajerebuli da Zalauflebis 

moyvarulni.  

niSan-Tvisebebi, romelTa saSualebiT erTi sqesis warmomadgeneli 

gansxvavdeba meorisagan, iyofa pervelad da meorad sasqeso niSnebad. 

pirvelads miekuTvneba gansazRvruli sasqeso aparatis arseboba _ 

sasqeso jirkvlebi, xolo yvela danarCeni aris meoradi sasqeso niSani. 

adamianSi sasqeso momwifebis Semdeg viTardeba meoradi sasqeso 

niSnebi. cnobilia, rom kastrirebul mamakacs ganuviTarda garegani 

msgavseba qalebTan. adamianSi sqesi jer kidev sruliad ar uzrunvelyofs 

Sesabamis sqesobriv qcevas, amisaTvis saWiroa, rom adamianma Seicnos 

Tavisi sqesobrivi warmomadgenloba da gaiTavisos misTvis Sesabamisi 

sqesis Taviseburebani. Ppirovnebis formirebaSi swored esaa 

mniSvnelovani mxare, sadac didi roli akisriaT ojaxs da socialur 

garemos. 
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adamianis biologiuri reproduqciis mniSvnelobebi 

 

reproduqciis unari SasaZlebeli xdeba sqesobrivi momwifebis 

Semdeg. sqesobrivi momwifebis niSnad mamakacebSi gvevlineba pirveli 

pollucia (TviTgamoyofa spermatozoonebisa) da pirveli menstruacia – 

qalebSi. gogonebSi sasqeso momwifeba 13-14 wlis asakSi iwyeba, 

mamakacebSi cota mogvianebiT. qalSi reproduqciis xangrZlivoba 40-45 

wlamdea, mamakacebSi ki moxucebulobamde, SesaZlebelia igi gagrZeldes 

maTSi mTeli cxovrebis ganmavlobaSic.  

momwifebuli saTesle gamoimuSavebs Warbi raodenobiT 

spermatozoonebs.M momwifebuli sakvercxe ki periodulad (TveSi erTxel) 

gamoyofs mwife kvercxujreds.K kvercxujredebi warmoiqmnebian 

oocitebidan, romlebic qalis sicocxlis xangrZlivi drois 

ganmavlobaSi inaxebian da SeiZleba gaaCndes genetikuri defeqtebi. Aamis 

Sedegia is, rom asakovan dedebSi ASedarebiT xSirad ibadebian bavSvebi 

Tandayolili defeqtebiT. ZiriTad saSiSroebas warmoadgens ara TviTon 

dedis asaki, aramed faqtorebi momqmedi nayofis ganviTarebaze.  

adamians axasiaTebs organizmis Siga ganayofiereba, mamakacis 

sasqeso ujredebi sasqeso aqtis dros (koitusi) xvdebian qalis sasqeso 

organoebSi: mamakacebSi gamoiyofa (eakulacia) daaxlovebiT 200 mln 

spermatozooni, romelTagan mxolod erTi gaanayofierebs kvercxujreds. 

qalisa da mamakacis gametTa Sexvedra xdeba saSvilosnos milebis zeda 

ganyofilebaSi. moTxovna spermatozoonTa kolosaluri ricxvisa aixsneba 

im SemTxveviT, rom maT gaaCniaT mimarTulebiTi xasiaTi, araxangrZlivi 

sicocxlisunarianoba da masobrivi daRupva qalis sasqeso gzebSi.A 

saSvilosnos milis zeda ganyofilebaSi aRwevs daaxloebiT 100 

spermatozooni. spermatozoonebis gadaadgileba sruldeba sakuTari 

moZraobis xarjze qalis sasqeso traqtis kedlebis kunTuri SekumSvisa 

da saSvilosnos kedlis lorwovani garsis wamwamTa mimarTulebiTi 

moZraobiT. spermatozoonebi qalis sasqeso arxebSi inarCuneben 

ganayofierebis unars 1-2 dRe-Ramis ganmavlobaSi, kvercxujredebi ki 

ovulaciis Semdeg dRe-Ramis ganmavlobaSi. Gganayofiereba sruldeba 

Cveulebrivad ovulaciis Semdeg pirveli 12 sT-is ganmavlobaSi. 

spermatozoonebis SeRwevis Semdeg kvercxujredebSi didi mniSvneloba 
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aqvs akrosomul reaqcias.Gganayofierebis Semdeg kvercxujreds 

warmoeqmneba garsi, romelic xels uSlis masSi sxva spermatozoonTa 

SeRwevas. zigota _ ganayofierebuli kvercxujredi eSveba saSvilosnos 

milebiT da me-8 me-10 dRe-Ramis Semdeg Cainergeba saSvilosnos kedelSi. 

Tu ganayofiereba ar warimarTeba, gaunayofierebeli kvercxujredi 

gamoidevneba organizmidan gareT. 

 

 

embrionuli ganviTarebis ZiriTadi  

kanonzomierebani 

 

 gare samyaros gansazRvrul pirobebSi yoveli wamomadgenlis 

individualuri ganviTarebis mTlian cikls, romelsac yvela stadiaze 

safuZvlad udevs memkvidruli informaciis realizacia _ ontogenezi 

ewodeba. (berZ. ontos – arseba, genesis — ganviTareba). is iwyeba zigotis 

warmoqmniT (sqesobrivi gamravleba) da mTavrdeba sikvdiliT. ontogenezi 

ganpirobebulia nebismieri saxeobis filogenezuri ganviTarebis 

xangrZlivi procesiT.  

arsebobs ontogenezis ZiriTadi tipebi: sruli da arasruli. igi 

axasiaTebs ZiriTadad mwerebs.  

 ganviTarebis matlobis tipi damaxasiaTebelia im saxeobebisaTvis, 

romelTa kvercxi Raribia yviTriT. am organizmebs mTeli ganviTarebis 

ganmavlobaSi gaaCniaT erTi an ramdenime matlobis stadia. matlebi 

cxovroben aqtiurad, TviTon moipoveben sakvebs, zogierT saxeobas 

(upiratesad parazitebs) gaaCniaT gansaxlebis organoebi (mag.: mwovelebSi 

miracidebi da cerkariebi) sasicocxlo funqciis ganxorcielebisaTvis 

matlebs gaaCniaT rigi provizoruli (droebiTi) organoebi. romlebic 

mozrdil asakSi ar gvxvdeba. aseTi tipis ganviTareba mimdinareobs 

gardaqmniT – metamorfoziT. 

 Tevzebis, qvewarmavlebis, frinvelebis kvercxi mdidaria sakvebi 

nivTierebiT – yviTriT, romelic sakmarisia ontogenezis 

dasrulebisaTvis. kvebis sunTqvisa da gamoyofis procesebi am CanasaxebSi 

sruldeba ganviTrebadi provizoruli organoebiT. 
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 umaRles ZuZumwovrebsa da adamianebs axasiaTebT muclad yofnis 

periodi. maTi kvercxujredebi TiTqmis ar Seicaven sakveb masalas da 

Canasaxis yvela sasicocxlo funqcia sruldeba dedis organizmis 

saSualebiT. amasTan dakavSirebiT dedis Canasaxis qsovilebidan da 

Canasaxidan warmoiqmneba rTuli provizoruli organoebi. pirvel rigSi 

esaa _ placenta.  

ontogenezSi arCeven 2 periods, embrionulsa da postembrionuls. 

embrionuli anu Canasaxovani periodi aris kvercxSi an dedis organizmSi 

(cocxalmSobiarobis SemTxvevaSi) ganviTarebis periodi. postembrionuli 

anu Canasaxis Semdgomi periodia, roca organizmis ganviTareba 

mimdinareobs kvercxis garsidan an dedis organizmidan (cocxladSobis 

SemTxvevaSi) gamosvlis Semdeg. umaRles cxovelebsa da adamianSi 

miRebulia ontogenezis dayofa prenatalur (dabadebamde) da 

postnatalur (dabadebis Semdgom) periodebad. SeiZleba gamovyoT agreTve 

winazigoturi periodi, romelic win uZRvis zigotis warmoqmnas. 

 individis ganviTareba dakavSirebulia gametaTa warmoqmnis 

procesTan, (gametogenezi) romelic Tavis mxriv moicavs spermatogenezisa 

da oogenezis procesebs. spermatogenezis dros warmoiqmneba 

spermatozoidebi – mamrobiTi sasqeso ujredebi, xolo oogenezis dros _ 

ki kvercxujredebi – mdedrobiTi sasqeso ujredebi. kvercxujredi 

mdidaria yviTriT. yviTris raodenobisa da ganlagebis mixedviT arCeven 

kvercxujredis 3 ZiriTad tips: izolecitalurs anu homolecitalurs, 

telolecitalursa da centrolecitalurs. 

 izolecitaluri kvercxujredi Seicavs yviTrs, romelic Tanabari 

raodenobiTaa ganlagebuli birTvis irgvliv mTel ujredSi. aseTi 

kvercxujredi gaaCnia umdables qordanebsa da ZuZumwovrebs. 

telolecitaluri kvercxujredi gvxvdeba moluskebSi, wyalxmeleTa 

cxovelebSi, reptiliebSi, frinvelebSi. isini Seicaven yviTris did 

raodenobas, romelic Tavmoyrilia erT-erT polusze – vegetatiurze, mis 

sawinaaRmdego polusze ki ganlagebulia birTvi da citoplazma, 

warmodgenilia yviTris gareSe. mas ewodeba animaluri polusi. 

centrolecitalur kvercxSi yviTri ikavebs centralur nawils. 

citoplazma ki ganlagebulia kvercxis periferiebze (mwerebis kvercxi) 

centrolecitalurs gansxvavebiT danarCeni kvercxujredebisagan, 



 138 

romelsac gaaCnia gaxsnili garsi – mikropile. masSi advilad aRwevs 

spermatozooni. kvercxujredTa gansxvavebuli agebuleba dakavSirebulia 

ganviTarebis pirobebTan SeguebiT, romelic ganmtkicda evoluciis 

procesSi. 

 cxovelebi, romlebic postembrionul ganviTarebaSi gadian 

matlobis stadias (mwerebi, amfibiebi), kerZod _ bayayi (gamonaklisia 

qordianebidan), maTi kvercxi Seicavs SedarebiT cota met yviTrs. 

matlebi toveben kvercxis garss da ganviTarebas agrZeleben mis gareT. 

mraval cxovelSi gvxvdeba telolecitaluri jvercxujredi. sxva 

cxovelebs, romelTac axasiaTebT mucladyofna, maTi kvercxujredi 

Rariabia yviTriT da igi Tanabradaa masSi ganlagebuli. 

 ganviTarebis winazigoturi periodis kvercxSi grovdeba 

ribosomuli da informaciuli rnm. citoplazmis ubnebi gansxvavdebian 

qimiuri SedgenilobiT, ris Sedegadac warmoiqmnebian rigi struqturebi. 

ujredul membranis qveS ganlagdeba citoplazmis kortikaluri Sre, 

romelSic gvxvdeba glikogenis granulebi. kvercxi iZens polarulobas: 

vegetatiur da anomalur polusebs. 

 embrionuli periodi anu embriogenezi (berZ. embryon _ Canasaxi) 

iwyeba zigotis warmoqmniT. am periodis damTavreba ontogenezis 

sxvadasxva tipSi dakavSirebula ganviTarebis gansxvavebul momentebTan: 

is mwerebi, romlebic gadian matlobis stadias, embrionalur periods 

amTavreben kvercxis garsidan gamosvliT. xolo isini, romlebic 

aramatlobis tipisaa – Canasaxovani garsebidan gamosvliT. xolo 

cxovelebi, romlebisTvisac damaxasiaTebelia mucladyofnis periodi, 

embrionul ganviTarebas amTavreben dabadebis  momentidan. 

 embrionuli periodi iyofa: zigotis, danawevrebis, blastulis, 

Canasaxovani furclebis warmoqmniT, histogenezisa da organogenezis 

stadiebad. ZuZumwovrebis da adamianis Canasaxi organoTa Canasaxebis 

warmoqmnamde embrionadaa wodebuli, xolo SemdgomSi nayofad. 

 zigota anu ganayofierebuli kvercxujredi warmoiqmneba mdedrisa 

da mamris gametebis SerwymiT igi warmoadgens mravalujrediani 

organizmis ganviTarebis erTujredovan stadias, ris Sedegadac 

ganisazRvreba ubnebi, saidanac mogvianebiT ganviTardebian qsovilebi da 

organoebi. am dros Cndeba mkveTrad gamoxatuli sxeulis ormxrivi 
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simetria. dadgenilia, rom ZuZumwovrebisa da adamianis zigotaSi 

danawevrebamde mimdinareobs diferencireba, citoplazmis ubnebis 

gadaadgileba da warmoiqmneba kvercxis bilateraluri simetria. 

 mTeli rigi cxovelebis zigotaSi sruldeba cilis intensiuri 

sinTezi. romlis matricad ganviTarebis sawyis stadiaze gvevlineba 

(oogenezis dros) dasinTezebuli rnm, magram erTdroulad sinTezdeba 

axali rnm-ic. 

 

 

 

 ganayofierebuli kvercxis (zigotis) ganviTarebisas sawyisi etapi 

wodebulia danawevrebad. danawevrebis xasiaTs ganapirobebs 

kvercxujredis tipi. lancetas yviTriT Rarib izolecitalur 

kvercxujredSi pirveli gadanaWdevi iwyeba animalur polusze da 

TandaTan vrceldeba sigrZiv _ meridianuli mimarTulebiT. 

vegetatiurisaken; rac kvercxs yofs 2-ad anu 2 blastomerad. Semdeg 

danawevreba warimarTeba pirvelis perpendikularulad da warmoiqmneba 4 

blastomeri. mesame danawevreba mimdinareobs ekvatorialurad da 

warmoiqmneba 8 blastomeri, romlis Semdeg sibrtyeebi monacvleoben 

zustad da miiReba 16, 32, 64, 128 blastamerebi, e.i. Tanamimdevruli 

danawevrebiT formirdeba mWidrod mijril ujredTa grova. zogierT 

cxovelTa aseTi Canasaxi gvagonebs mayvals an TuTis – marcvals, 

romelic morulis saxelwodebiTaa (laT. morum _ TuTis kenkras) 

cnobili. 

yviTriT mdidar telolecitalur kvercxSi danawevreba SeiZleba 

iyos mTliani (Tanabari da araTanabari) da aramTliani. vegetaciuri 



 140 

polisis blastomerebSi, yviTris meti raodenobis gamo, isini yovelTvis 

CamorCebian danawevrebis tempiT animaluri polusis blastomerebs. 

mTliani, magram araTanabari danawevreba axasiaTebT amfibiebis kvercxebs. 

 TevzebSi, frinvelebsa da zog sxva cxovelSi nawevrdeba mxolod 

kvercxis nawili (ganlagebul animalur polisze). mimdinareobs 

aramTliani, nawilobrivi anu diskoidaluri danawevreba. nawili 

yviTrisa ki rCeba blastomerebis gareSe, romlebic ganlagdebian yviTrze 

diskis saxiT. 

 ZuZumwovrebis kvercxSi cotaa yviTri, amitom danawevreba aq 

mTliania, magram araTanabari. sxvadasxva blastomerebSi danawevrebis 

procesi midis gansxvavebuli riTmiT. maT Soris warmoqmnili naTeli 

blastamerebi ganlagdebian periferiebisaken, muqebi _ centrSi. naTeli 

ujredebidan warmoiqmneba trofoblasti – romlebic ekvrian Canasaxs, 

isini asruleben damxmare funqciebs, magram ar monawileoben Canasaxis 

sxeulis formirebaSi. 

 trofoblastis ujredebs aqvT unari gaarRvion qsovilebi, ris 

Sedegadac Canasaxi inergeba dedis saSvilosnos kedlebSi. Semdeg 

trofiblastis ujredebi ifurclebian Canasaxis ujredebidan da 

warmoiqmneba buSti. trofomlastis Rru ivseba siTxiT, romelic 

diferencirdeba masSi dedis qsovilidan. am dros Canasaxs gaaCnia 

maryuJis forma da ganlagebulia trofoblastis Sida kedelze. 

danawevrebis Sedegad Canasaxi iRebs diskis formas. danawevrebis 

procesSi diddeba blastomerebis ricxvi, magram isini ar izrdebian, 

aramed yoveli danawevrebis Semdeg xdebian mcireni. es aixsneba imiT, rom 

danawevrebul zigotas ar gaaCnia tipiuri interfaza – presinTezuri 

periodi (G), xolo sinTezuri (S) iwyeba jer kidev winamdebare mitozis 

telofazaSi. danawevrebis dros mitozi mimdinareobs Cqara, erTmaneTis 

miyolebiT da periodis bolos miiReba Canasaxi SedarebiT cota msxvili 

zigotaze. am dros blastomerebi citoplazmiT gansxvavdebian 

erTmaneTisagan.  

 kvercxis danawevreba mTavrdeba blastulis warmoqmniT, romlis 

Semdeg Canasaxis ujredebi wodebulia ara blastomerebad aramed 

embrionalur ujredebad. lancetas blastulebi warmoiqmneba Canasaxis 

128 ujredis miRwevamde. blastemerebis cxovelqmedebis produqtebis 
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dagrovebis Sedegad maT Soris warmoiqmneba siRrue_blastoceli anu 

pirveladi Rru. blastulas gaaCnia buStis forma (lancetaSi). 

 blastelis  stadias  gadis  yvela  tipis cxovelis Canasaxi.   

      yvela mravalujredian cxovelebSi blastulis Semdeg 

ganviTarebul etapad gvevlineba _ gastrulacia, romelic warmoadgens 

rTul process, damaxasiaTebeli embrionuli masalis gadaadgilebiTa da 

Canasaxis sxeulis 2 an 3 Canasaxovani furclis warmoqmniT. 

gastrulaciis procesSi arCeven 2 etaps. 1) eqtidermisa da entodermis 

ganviTarebis (2 Sriani Canasaxi); 2) mezodermis warmoqmna (3 Sriani 

Canasaxi). izolecitaluri kvercxis mqone cxovelebSi gastrelacia midis 

invaginaciis gziT e.i. SeRweviT. blastulis vegetatiuri polusis SeRweva 

xdeba SigniT. blastodermis sawinaaRmdego polusebi TiTqmis ikumSebian 

ise, rom blastoceli an mTlianad qreba an rCeba umniSvnelo Rrus saxiT 

da warmoiqmneba 2 Sriani Canasaxi. 

ujredebis gareTa fenas ewodeba _ eqtoderma (berZ. ectos _ gareTa, 

derma _ kani), SigniTa fenas _ entoderma (berZ. entos _ SigniTa) siRrues 

hqvia _ gastroceli an pirveladi nawlavi da nawlavSi Sesasvlels ki _ 

blastopora anu pirveladi piri. misi kideebi erTdebian da warmoqmnian 

zeda da qveda tuCebs. mraval uxerxemloSi blastopori gardaiqmneba – 

saboloo pirad, xolo qordianebSi misgan formirdeba analuri xvreli, 

an is Seizrdeba, piri ki warmoiqmneba sxeulis sawinaaRmdego mxares.  

 gastrulacia sruldeba ara marto invaginaciiT, aramed sxva 

xerxebiTac, rogoricaa: delaminacia – (dayofa), epibolia – (Camozrda) da 

imigracia – (gadaadgileba) (i. laCaSvili, 1977w.). 

 imigracia axasiaTebT nawlavRruianebs. es xerxi sruldeba 

blastadermis ujredTa aqtiuri gadaadgilebiT blastocelSi. 

 epibolia gvxvdeba im cxovelebSi, romlebsac gaaCnia 

telolecitaluri kvercxujredi. am dros gastlaciisas mcire animaluri 

polusis ujredebi Seizrdebian da dafaraven garedan vegetaciuri 

polusis yviTriT mdidar ujredebs, romlebidanac warmoiqmneba SigniTa 

Sre. delaminaciis dros Canasaxis ujredebi iyofian zedapiris 

paralelurad da warmoiqmneba gareTa da SigniTa Canasaxovani furclebi. 

 xSirad gvxvdeba gastrulaciis Sereuli tipi, roca erTdroulad 

sruldeba SeRweva, Camozrda da migracia. (wyalxmeleTa cxovelebSi). ori 
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Canasaxovani furclis warmoqmniT mTavrdeba ganviTareba 

nawlavRruianebisa, xolo im cxovelebs, romlebic evoluciis procesSi 

ikaveben SedarebiT maRal safexurs, uviTardebaT 3 Canasaxovani 

furceli. 

 mesame Canasaxovani furcelia – mezoderma (berZ. mesos — saSualo) 

igi viTardeba garegan da Sinagan furclebs Soris. 

 ganarCeven mezodermis warmoqmnis or xerxs: teloblasturs da 

enterocelurs. teloblasturi gvxvdeba mraval uxerxemloSi. axlos 

pirveladi nawlavis orive mxridan gastrulaciisas warmoiqmneba TiTo 

msxvili ujredi – teloblasti, romlis gamravlebis Sedegad gamoiyofa 

mcire ujredebi. maTgan formirdeba mezoderma. 

 qordianebisaTvis damaxasiaTebelia enteroceluri xerxi. am 

SemTxvevaSi pirveli nawlavis orive mxridan warmoiqmneba gamoberiloba 

– jibeebi (celomiuri tomrebi), maT SigniT siRruea. igi warmoadgens 

pirveli nawlavis gagrZelebas (gastroceli), celomuri tomrebi 

mTlianad gamoiyofian pirveladi nawlavidan da mkvidrdebian 

eqtodermasa da entodermas Soris. am ubnebis ujreduli masala aZlevs 

dasawyis mezodermas. mezodermis dorsaluri nawili, romelic nervuli 

milis da qordis gverdebidanaa ganlagebuli, ganicdis danawevrebas 

segmentebad – somitebad, misi ventraluri nawili ki warmoqmnis gverdiT 

firfitas, romelic imyofeba nawlavis milis gverdebze. somitebi 

ganicdian diferencirebas 3 nawilad: medialur, centralur da 

lateralurad. centralur nawilSi mezodermaluri Canafenebs asxvaveben 

nefrogonotomad da splanqnotomad. es ukanaskneli kidev iyofa 2 

firfitad, romelTa Soris warmoiqmneba siRrue. blastocelidan 

gansxvavebiT man miiRo meoradi siRruis anu celomis saxelwodeba. e.i. 

mimdinareobs organogenezi. yalibdeba Canasaxi, romlis momwifebasac 

Wirdeba drois gansazRvruli raodenoba saxeobis mixedviT (adamianSi – 9 

Tve). e.i. Canasaxi gadis embrionul periods, romlis Semdegac iwyeba 

postembrionuli periodi. igi grZeldeba sicocxlis bolo wuTamde _ 

sikvdilamde. e.i. gzas romelsac gadis individi kverecxujredis 

ganayofierebis momentidan (zigotidan) sicocxlis bolo wuTamde _ 

ontogenezi ewodeba. 
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 pirveli cnobebi Cansaxovani furclebis Sesaxeb ekuTvnis k. volfs, 

k.bers. Canasaxovani furclebis warmoqmnis process uxerxemloebSi 

akvirdebodnen a. kovalevski da i. meCnikovi. a. kovalevskim 1901w. wamoayena 

Canasaxovani furclebis Sesaxeb Teoria, sadac daasabuTa am procesis 

arsebobis SesaZlebloba sistematur jgufSi arsebuli yvela 

cxovelisaTvis, romlis Sedegad dadginda samyaroSi yvela cxovelis 

embrianuli ganviTarebis msgavseba da gamovlinda naTesauri kavSiri 

uxerxemloebsa da xerxemlianebs Soris (a. sliusarevi, 1985w.). 

 qsovilTa warmoqmnis procesi cnobilia histogenezis, xolo 

organoTa formirebis procesi _ organogenezis saxelwodebiT. 

diferencirebuli Cansaxovani furclebi anu Canasaxovani masala dasabams 

aZlevs yvela qsovilsa da organos. eqtodermidan viTardeba nerviuli 

sistemis qsovilebi. misgan formirdeba Tavis tvini. centraluri 

ganyofilebis nerviuli ujredebis gamonazardebidan warmoiqmneba 

periferuli nervebi. garda amisa eqtodermidan viTardeba garegani 

safarveli kanisa _ epidermisi da misi danamatebi (frCxilebi, Tma, 

cximisa da oflis jirkvlebi, kbilis emali, mxedvelobis, smenisa da 

ynosvis aRqmis unaris mqone ujredebi). 

 entodermidan viTardeba epiTeluri qsovili, saidanac warmoiqmneba 

sasunTqi organos amomfeni qsovili, nawilobriv Sardsasqeso da saWmlis 

momnelebeli sistemebi; kerZod, dasabami eZleva nawlavsa da masTan 

dakavSirebul organoebs.  nawlavs swori milis forma aqvs, warmoiqmneba 

pirisa da analuri xvrelebi. viTardeba: kuWi, RviZli; sxeuls wina 

nawilSi eqtodermisa da entodermis kontaqtis adgilSi ganviTardeba 

salayuCe xvreli. TevzebSi es xvreli funqcionirebs mTeli sicocxlis 

ganmavlobaSi. xerxemlian cxovelebSi xvreli Seivseba da Seizrdeba 

qsovilebiT. filtvebis warmoqmna xdeba nawlavis gamonazardidan.  

Sinagani sekreciis jirkvlebi gansxvavebulad warmoiqmnebian: 

zogierTi _ epifizis da hipofizis nawili viTardeba nervuli sistemis 

Canafenebidan, sxvani ki _ eqtodermidan. 

Tirkmelzeda da sasqeso jirkvlebi warmoadgenen mezodermis 

warmoebulebs. 

 embrionuli ganviTarebis adreul etapze viTardebian sasqeso 

ujredebi. mrgval WiebSi, kibosnairebsa da bayayebSi pirveladi sasqeso 
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ujredebi warmoiqmnebian ukve danawevrebisas qvewarmavlebsa da 

frinvelebSi – gastrulis stadiebze, xolo ZuZumwovrebsa da adamianSi 

sasqeso ujredebi warmoiqmnebian organogenezis adreul etapze. 

 organogenezi sruldeba embrionuli periodis bolos, magram 

diferencireba da organoebis ganviTareba grZeldeba ontogenezis 

postembrionul periodSic. 

 sxvadasxva tipis organizmTa embrionuli ganviTareba mimdinareobs 

sxvadasxva periodSi. ganviTarebis yvela SemTxvevaSi aucilebelia 

damyardes kavSirebi Canasaxsa da garemos Soris. rac uzrunvelyofilia 

specialuri araCanasaxovani organoebiT. isini droebiT funqcionireben 

da wodebulia provizorul organoebad. provizoruli organoebis 

daniSnulebaa – Canasaxis uzrunvelyofa sasicocxlo funqciebiT, 

garemos sxvadasxva pirobebSi.  

 am organoebis ganviTarebis xarisxi da funqciebi gansxvavebulia 

sxvadasxva cxovelebisTvis. Tu kvercxi mdidaria yviTriT (Tevzi, 

qvewarmavlebi, frinvelebi) damaxasiaTebelia iseTi provizoruli organo, 

rogoricaa _ sayviTle tomara (parki). ZuZumwovrebSi sayviTre tomara 

gvevlineba splanqnoplevris warmoebulad, romelic warmoiqmneba 

mezodermuli da eqtodermaluri mWidrod mijrili warmonaqmnidan. 

sayviTle tomris kedlebSi Sezrdilia sisxlZarRvTa sistema, romlebic 

tomris zedapirze qmnian kapilarul qsels. sayviTre parkis kedlis 

ujredebi gamoyofen fermentebs, romlebic gadaamuSaveben sakveb 

nivTierebebs, isini aRweven sisxlZarRvTa kapilarebSi da Semdeg _ 

Canasaxis organizmSi. sayviTre parki warmoadgens Canasaxis pirvelad 

sisxlmbad organos da gvevlineba sisxlis ujredebis gamravlebis 

adgilad. 

sayviTre parki – esaa Canasaxis pirveladi sisxlmbadi organo. 

ZuZumwovrebSi; reducirebuli sayviTre parki Sedis placentis 

SemadgenlobaSi. 

 xmeleTis cxovelebma, romlebmac dakarges kavSiri wylis 

garemosTan, Canasaxebi uviTardebaT specialur garsSi – amnionSi, 

romelic amovsebulia siTxiT. amnioni asrulebs cvlis funqciebs da 

icavs Canasaxs gamoSrobisa da meqanikuri zemoqmedebisagan. amnionis 

siTxe, romelSic CaZirulia embrioni, warmoadgens cilebis, Saqrebis da 
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mineraluri marilebis wyalxsnars. Seicavs agreTve hormonebsa da 

Sardovanas. amnionis SigTavsi nayofis ganviTarebis procesSi icvleba. 

xerxemlianebi (qvewarmavlebi, frinvelebi da ZuZumwovrebi), romlebsac 

gaaCniaT amnioni, gaerTianebuli arian umaRlesi ZuZumwovrebis jgufSi 

anu amnionTa jgufSi. 

 adamianSi mSobiarobamde xdeba amnionis siTxis gamoRvra, rasac 

medicinaSi  ,,wylebis daRvras” uwodeben. 

 reptiliebsa da frinvelebSi gvxvdeba kidev sxva damatebiTi 

organoebi anu Canasaxovani garsebi: alantoisi da serozuli garsi. 

 ZuZumwovrebsa da adamianSi kvercxujredi Raribia yviTriT, amitom 

maTi provizoruli organoebi gansxvavebulia. sayviTre tomris Casaxva 

xdeba embrogenezis adreul etapze, magram ar viTardeba, igi TandaTan 

reducirdeba, ifurcleba. alantoisi aseve ar viTardeba. misi Canasaxi 

Sedis axali organos SemadgenlobaSi – WiplarSi, (Wiplaris bagirebi), 

xolo garegani Canasaxovani garsis funqcias asrulebs _ qorioni anu 

xaoebiani garsi. mas gaaCnia mravalricxovani gamonazardi, romlebic 

Caizrdebian saSvilosnos lorwovan garsSi. igi axasiaTebs mxolod 

ZuZumwovrebs. adgili, sadac metadaa gantotvili xaoebi da myardeba 

mWidro kavSiri saSvilosnos lorwovan garsTan, bavSvis adgili anu 

placenta ewodeba. 

 kavSiri Canasaxis sxeulsa da placentas Soris xorcieldeba 

WiplariT anu Wiplaris bagirebSi igi Seicavs sisxlZarRvebs. romlebic 

itotebian qorionis xaoebSi. ase warmoiqmneba placenturi 

sisxlismimoqceva. 

 dedis sisxlis Sereva ar xdeba nayofis sisxlTan. is gars ertymis 

qoronis xaoebs, magram arasodes aRweven nayofis kapilarebSi. placentis 

saSualebiT nayofi maragdeba sakvebi nivTierebebiT, JangbadiT da 

Tavisufldeba cxovelqmedebis produqtebisgan. mniSvnelovani roli 

ekuTvnis epiTelur ujredebs, romlebic warmoqmnian qorionsa da mis 

xaoebs. ZarRvebis kedlebis ujredebTan erTad qoronis epiTeli 

warmoqmnis. specifikur ujredul bariersac: dedis organizmidan 

mikroorganizmebi da rigi nivTierebebi ar xvdebian nayofis sisxlis 

nakadSi. placentaruli barieris darRveva iwvevs nayofis normaluri 

ganviTarebis darRvevas, e.i. fexmZimobis paTologias. placenta ar 
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warmoadgens mTeli rigi wamlebis da agreTve narkotikebis, samrewvelo 

da sakvebi Sxamebis, ucxo sxeulebis cilebis da antisxeulebis bariers. 

 nayofis da dedis organizmis biologiuri maxasiaTeblebis 

Seswavlas ZuZumwovrebsa da adamianSi, gaaCnia didi mniSvneloba da igi 

safuZvlad udevs samedicino samsaxuris swor organizacias, dedobis 

dacvis sferoSi (a. sliusarevi, 1985w.). 

  
 

ganviTarebis kritikuli periodebi 
 

 cxovelTa ganviTarebis eqsperimentalurma Seswavlam migviyvana 

kritikuli periodebis warmodgenamde. am terminiT aRniSnaven 

ganviTarebis im periodebs, roca Canasaxi gansakuTrebiT mgrZnobiarea 

sxvadasxva saxis faqtoriT dazianebisas, romlebsac SeuZliaT daarRvion 

Canasaxis normaluri GganviTareba. Tevzebis ganviTarebaSi arCeven 3 

periods: I danawevrebis dasawyisi; II – gastrulaciis dasawyisSi; III – 

RerZuli organoebis formirebis dro. am dros qviriTi Zalian 

mgrZnobiarea maRali da dabali temperaturis, meqanikuri gaRizianebis da 

Jangbadis simciris mimarT. 

 aRsaniSnavia, rom nebismier kritikul periodSi Canasaxi erTnairad 

araa mgrZnobiare yvela damazianebeli faqtoris mimarT. p. svetlovi 

miiCnevda, rom Canasaxi erT kritikul periodSi SeiZleba iyos 

mgrZnobiare temperaturis zemoqmedebis mimarT, xolo meore kritikul 

periodSi _ qimiuri zemoqmedebis mimarT da a.S. kritikul periodebSi 

Canasaxs ecvleba metabolizmi, uZlierdeba sunTqva, ecvleba rnm-is 

Semadgenloba, Tavs iCens adre ararsebuli cilebi. erTdroulad ecema 

zrdis tempi. am situaciaSi procesis normalizaciis faqtorebad 

gvevlineba Jangbadi da nukleinis mJavebi.  

kritikuli periodebis yovelmxrivma Seswavlam GgviCvena, rom igi 

emTxveva aqtiur morfologiur diferencirebas, ganviTarebis erTi 

periodidan meoreze gadasvlis dros, roca icvleba Canasaxis arsebobis 

pirobebi. zigotas gadasvla danawevrebaze Canasaxs uqmnis 

urTierTkavSiris sxva pirobebs organizmSi. igive xdeba gastrulaciis 

dadgomisas. ZuZumwovrebSi blastocistis implantacia saSvilosnos 

kedelSi gvevlineba kritikul periodad _ e.i. xdeba kvebis, gazTa cvlis 
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axal pirobebze gadasvla. placentis ganviTareba da placentarul 

kvebasa da gazTa cvlaze gadasvla Canasaxis cxovrebaSi warmoadgens 

gardamtex etaps, romelic Txoulobs axal Segueblobebs. 

 adamianis ganviTarebis mimarT p. svetlovi xazgasmiT aRniSnavda 

Semdegi kritikuli periodebis did mniSvnelobas: implantaciis (6-7 dRe 

Casaxvidan) placentaciis (fexmZimobis me-2 kviris bolo) da 

perinatalurs (mSobiaroba). embrogenezSi kritikul periodebis Seswavla 

aCvenebs dedis organizmis mofrTxilebis aucileblobas mavne 

faqtorebisagan, gansakuTrebiT fexmZimobis pirvel kviraSi. am dros 

Canasaxis arsebobis pirobebi airekleba Canasaxis embrionul 

ganviTarebaze da Sesabamisad mis mTel momaval cxovrebaze. 

 arsebobs safuZveli vivaraudoT, rom sxvadasxva genebi iwyeben 

funqcionirebas ontogenezis sxvadasxva stadiebze, romelic emTxveva 

kritikul periodebs. fizikur da qimiur damazianebeli faqtorebis 

moqmedeba warmoqmnis normaluri ganviTarebis darRvevas – romelic 

gvagonebs mutacias. dedis sasicocxlo pirobebis gavlena Canasaxis 

ganviTarebaze naklebadaa Seswavlili. cnobilia, rom arasasurvel 

faqtorTa moqmedebam dedis organizmze (zog SemTxvevaSi fexmZimobamde 

didi xniT adre) SeuZliaT gavlena moaxdinon Canasaxis da nayofis 

ganviTarebaze. nebismieri faqtori, momqmedi qalis organizmze, arRvevs 

sasqeso ujredebs normalur agebulebasa da momwifebas da SesaZlebelia 

mogvevlinon mutaciis an anomaluri ganviTarebis mizezad. damazianebeli 

faqtorebi, romlebic moqmedeben fexmZime qalis organizmze, kritikul 

periodebSi SeiZleba aRmoCndnen damRupvelnic. 

 fexmZimeebze klinikuri dakvirvebebis Sedegad aRmoCnda, rom 

darRvevebi nivTierebaTa cvlaSi, ukmarisobam da xandaxan zogierTi 

vitaminis siWarbemac, stresebma, infeqciurma da endokrinulma 

daavadebebma SeiZleba gamoiwvion embrionuli ganviTarebis mZime 

darRvevebi. dedis organizmsa da nayofs Soris dadgenilia mWidro 

hormonaluri kavSirebi. im SemTxvevaSi, roca dedis romeliRac Sinagani 

sekreciis jirkvlis funqcionireba arasakmarisia, SeiZleba embrionebis 

Sesabamis jirkvalSi ganviTardes hipertrofia (metismeti gadideba) da am 

SemTxvevaSi Semdgom _ postembrionul periodSi am jirkvlis ganviTareba 

dairRves. zogierTi hormonis siWarbe SesaZlebelia gaxdes anomaluri 
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ganviTarebis mizezi. B-jgufis vitaminebis nakleboba warmoadgens mizezs 

mTeli rigi morfologiuri simaxinjeebisa da agreTve Sinagani 

organoebis agebulebaSi defeqtebis arsebobisa. fexmZime qalis mier 

gadatanili daavadebebi aisaxeba embrionisa da nayofis ganviTarebaze. 

mag.: dadgenilia, rom wiTelas gadatana fexmZimobis dasawyisSi 

arsebiTad ar aisaxeba qalis janmrTelobaze, magram gavlenas axdens 

embrionis ganviTarebaze, romlis drosac warmoiqmneba gulis mankebi, 

mxedvelobis, smenis, zeda ybebisa da sasis ZvlebSi miiReba agebulebis 

cvlilebebi (mag. mglis xaxa). 

dadgenilia, rom dedis organizmis fiziologiuri mdgomareoba 

arsebiTad moqmedebs mis momaval Taobaze, rac gaTvaliswinebuli unda 

iyos eqimebis mier. 

 
 

garemos teratogenuri faqtorebi 
 

 garemos im faqtorebs, romlebic iwveven ganviTarebaSi darRvevebs, 

simaxinjeebs, wodebulTa teratogenur faqtorebad, (berZ. teras – 

simaxinje). ganviTarebis sxvadasxva periodSi embrioni gansxvavebulad 

reagirebs organizmSi moxvedril fizikur da qimiur nivTierebaTa 

moqmedebaze. organizmSi moxvedrilma alkoholma, momwamvlelma 

toqsikurma nivTierebebma, Jangbadis ukmarisobam SeiZleba gamoiwvios 

organoTa ganviTarebis darRveva. pirvel rigSi SesaZlebelia nayofis 

nervuli sistemis darRveva. am faqtorTa zemoqmedebis Sedegad ibadebian 

mikrocefalebi (berZ. mikros – mcire, kephale ― Tavi) zog SemTxvevaSi ki 

ibadebian bavSvebi, romelTac saerTod ara aqvs Tavis tvini. 

 B jgufis vitaminebis naklebobac xdeba mizezi morfologiuri 

simaxinjisa, maT Soris Sinagani organoebisa. (guli, RviZli) amave dros 

tertogenuri faqtorebi gvevlinebian funqcionuri anomaliis mizezadac. 

mravali simaxinjis mizezad gvevlineba agreTve parazitebis toqsinebi. 

aRwerilia sxvadasxva mankebi dedis toqsoplazmoziT daavadebis 

SemTxvevaSi, (gamomwvevad romlisa gvevlineba t umartivesebis 

warmomadgeneli Toxoplasma gondii). 

 dasavleT evropaSi XX saukunis 50-ian wlebSi gaCnda ramodenime 

aTasi maxinji bavSvi, romelTa dedebi iRebdnen dasavleT germaniis 
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farmaceptuli firmis mier gamoSvebul dapatentebul saZile saSualebas 

_ talidomids. simaxinjeebi mdgomareobda kidurebis ganuviTareblobaSi 

an sruliad ar arsebobaSi. darRveva SeimCneoda maTi saxis, ConCxis da 

sxva organoebis agebulebaSic (a. sliusarevi, 1985w.). 

 aRmoCnda, rom mTel rig wamlebs, mag. qloridins, romlebic 

gamoiyeneboda malariis profilaqtikisaTvis, toqsoplazmis da rigi sxva 

parazituli daavadebis winaaRmdeg gaaCnia teratogenuri moqmedeba. 

 unda gaviTvaliswinoT, rom mZlavr teratogenur faqtorad 

gvevlineba rentgenis sxivebi da sxva mionizirebuli gamosxivebani. 

 ontogenezis mTlianoba – organizmi viTardeba, rogorc 

garemo samyaros pirobebTan arsebuli erTiani sistema. Canasaxze 

moqmedebs garegani faqtorebi, romlebic SeiZleba iyos fizikuri da 

qimiuri bunebis, rogoricaa: temperaturis cvlileba, Jangbadis miwodeba, 

sxivuri energiis moqmedeba, medikamentebi, parazituli organizmebis 

toqsinebi da sxv. maT mcire xniT moqmedebasac ki aqvs arsebiTi 

mniSvneloba organos da mTliani organizmis formireba _ ganviTarebaSi.   

 

preformizmi da epigenezi 

materializmisa da idealizmis brZola ganviTarebis  

problemis gadawyvetaSi 

 

 antikur samyaroSi cocxali organizmis individualuri 

ganviTarebis Sesaxeb warmoiqmna ori urTierTsawinaaRmdego Sexeduleba. 

uZvelesi saberZneTis cnobili eqimi – hipokrate miiCnevda, rom kvercxSi 

an dedis sxeulSi unda yofiliyo patara, magram mTlianad formirebuli 

organizmi. misi es mtkicebulebani saxeldebulia preformizmad (laT. 

praeformo – winaswar warmovqmni). am Sexedulebis safuZvelSi ido 

metafizikuri warmodgena, radgan ontogenezSi ganviTareba arsebiTad 

arc xdeboda, mimdinareobda mxolod organizmis gaSla da raodenobrivi 

gadideba winaswar arsebuli nawilebisa. preformistebs Soris iyo dava 

imis Sesaxeb, Tu sad mdebareobda es organizmi – qalis Tu kacis sasqeso 

ujredSi. 

 am Sexedulebebze sawinaaRmdego azri gamoTqva _ aristotelem. misi 

mosazrebiT organizmebi viTardeboda ustruqturo homogenuri masisagan. 
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am Sexedulebebma ki miiRo epigenezis saxelwodeba. es Sexedulebebic 

arsebiTad metafizikuri gaxldaT, radgan ar iyo gaTvaliswinebuli, rom 

yoveli Taoba istoriulad dakavSirebulia winamdebaresTan.  

orive mimdinareobam _ preformizmac da epigenezmac miaRwia udides 

ganviTarebas XVII _XVIII saukuneebSi. 

 preformizmis mimdevrad gvevlineba a. svammerdi. man 1969 w. 

gamoaqveyna Tavisi gamokvleva „mwerTa anatomia“, sadac aCvena rom Wupri 

formirebuli saxiT Seicavs peplis organizms da misi varaudiT peplis 

organizmi SesaZlebelia arsebobdes mis matlsa da kvercxSi. aseve, 

mcenareTa kvirtebSi man aRmoaCina patara daxveuli foTlebi. rac 

metyvelebda preformizmis sasargeblod. SemdgomSi misi dakvirvebebi 

ganzogadda yvela saxis cxovelsa da mcenareze. 

 preformistul Sexedulebebs im droisaTvis SeeZloT mieRoT didi 

gavrceleba ori mizezis gamo: susti iyo optikuri saSualebebi da 

arasrulyofili iyo mikroskopuli teqnika, rac ar iZleoda kvercxis 

agebulebis Seswavlis saSualebas.  

 im dros gabatonebuli iyo metafizikuri Sexeduleba samyaros 

mudmivobasa da ucvlelobis Sesaxeb. swored es amtkicebda im azrs, rom 

organizmis ganviTarebis dros axali araferi ar xdeboda. am 

warmodgenebis logikur gagrZelebad gvevlineboda mtkicebuleba imisa, 

rom Tu kvercxSi imyofeba Canasaxi, maSin masSic unda arsebobdes 

miniaturuli sakvercxe, kvercxujredebiT da CanasaxebiT Semdegi 

TaobebisaTvis da a.S. 

preformistebma, romlebic iziarebdnen kvercxSi preformirebuli 

Canasaxis arsebobas, miiRes ovistebis saxelwodeba  (laT. ovum _ 

kvercxi). 

1677 wels a. levelhukma aRmoaCina spermatozoidebi, romlis 

Semdgom preformistebma, romlebic fiqrobdnen, Canasaxis sawyisis Zieba 

mamakacis sawyisSi arsebobda, misi Zieba spermiebis TavSi daiwyes. 

cnobilia spermatozoonis imdroindeli gamosaxuleba, masSi patara 

adamianiT _ homonkulusiT. am mimarTulebis preformistebma miiRes 

saxelwodeba _ anamalkulistebisa (laT. _ anamalculum _ patara 

cxovelebi). 
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rac Seexeba epigenezur msoflmxedvelobas, igi dakavSirebulia 

ruseTis mecnierebaTa akademiis akademikos k. volfis saxelTan, 

romelmac gamoaqveyna naSromi ,,ganviTarebis Teoria” (1759w.) igi 

darwmunda, rom momavali organizmis preformirebuli nawilebi araa 

kvercxSi, aramed kvercxi warmoadgens pirveldawyebiT erTgvarovan masas. 

volfma individualuri ganviTarebis mizezebis asaxsnelad gamoiyena 

aramaterialuri faqtori, romelsac man arsebiTi Zala uwoda. aseTi 

saxiT epigenezi daukavSirda idealizms, rac ar ewinaaRmdegeboda 

metafizikur warmodgenebs. epigenezis gamovlineba im droisaTvis mainc 

iyo progresuli. epigenezisa da preformizmis ganviTareba Txoulobda 

Semdgom gamokvlevebs, ramac Tavis mxriv xeli Seuwyo embriologiis 

ganviTarebas.  

k. berma gamokvlevebiT SromaSi „cxovelTa ganviTarebis istoria“ 

daasabuTa preformizmisa da epigenezis SeuTavsebloba. man daamtkica, 

rom kvercxis Semadgenloba araerTgvarovania da misi struqturizaciis 

xarisxi matulobs Canasaxis ganviTarebasTan erTad. ganayofierebul 

kvercxSi. XIX saukuneSi eqsperimentebma, dagrovilma faqtebma da 

dakvirvebebma embriologiis sferoSi safuZveli Cauyara neopreformizmsa 

da neoepigenezs. 

eqsperimentul embriologiaSi pirvel mkvlevarad gvevlineba 

germaneli mecnieri zoologi b. ru (1850-1924). igi cdilobda gamoerkvia 

ganviTarebis romel stadiaze xdeboda misi nawilebis bedis gansazRvra. 

e.i. SesaZlebelia Tu ara pirveli ori blastameridan ganviTardes 

mTliani organizmi. am mizniT is pirvel erT an or blastamerebs 

azianebda gaxurebuli nemsiT. dauzianebeli calkeuli blastamerebidan 

man miiRo arasrulyofili Canasaxi. amis safuZvelze man gaakeTa 

araswori daskvna, rom ganviTarebis adreul stadiaze blastimerebis 

bedi winaswar gansazRvrulia, ris safuZvelze Seqmna _ ganviTarebis 

,,mozaikuri Teoria”. msgavsi warmodgenebi wamoayena germanelma mecnierma 

zoologma a. veismanma. igi miiCnevda, rom zigotis danawevrebis dros 

xdeba araTanabari ganawileba memkvidruli infoarmaciisa blastomerebsa 

da embronul ujredebs Soris. ase warmoiqmna neopreformizmi da maTTan 

erTad aRorZinda metafizikuri warmodgenebi embriologiaSi.  
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mecnierma g. driSma aCvena rom zRvis zRarbis kvercxis moTavsebiT 

zRvis wyalSi, romelSic kalciumi ar iyo, zigotaSi dawyebuli 

danawevreba iwvevda blastamerebis darRvevas da Semdeg TiToeuli 

maTgani aRmoCnda unariani, rom mere moexdina srulfasovani Canasaxis 

formireba. 

blastomerebis es regulacia man ver axsna meqanikur 

materialisturi poziciidan, amitom is CarCa idealizmis (vitalistebi) 

tyveobaSi. is miiCnevda, rom organizmis ganviTareba ganpirobebulia 

Seucnobadi aramaterialuri faqtorebiT.  

embrologiaSi vitalisturi Teoriis gaCena aCvenebs sasicocxlo 

movlenebis meqanikuri axsenebis SeuTavseblobas. 

proformistuli (metafizikuri) da epigenuri (vitalisturi) 

Teoriebis gaCena XIX _ XX saukuneebSi bunebrivi iyo im droisaTvis 

arsebuli idealisturi brZolebis gamwvavebiT da meqanikur poziciebze 

mdgar mecnierTa uunarianobiT, rom bunebismetyvelebis sferoSi 

axalaRmoCenebisaTvis miecaT axali axsnebi. 

kvercxi warmoadgens gansakuTrebul specializebul ujreds. 

organul samyaros evoluciis procesSi. yoveli ujredi asrulebs 

gansazRvrul funqciebs. sasqeso ujredebis struqtura uzrunvelyofs 

Canasaxis ganviTarebis SesaZleblobas. cxovelTa da mcenareTa yoveli 

saxeobis sasqeso ujredi aris garkveuli genetikuri informaciis 

matarebeli. Tumca warmomadgenlis ganviTareba sruldeba ara 

izolaciaSi. ganviTarebis yvela adreul stadiaze axali organizmi 

imyofeba garSemortymul garemoTi, romelTanac igi dakavSirebulia 

nivTierebaTa cvliT. Sesabamisad ganviTarebis dasawyisSive genTa 

moqmedeba ujredSi imyofeba mWidro kavSirSi garemo pirobebTan. 

blastomerTa birTvis uSualo garemos warmoadgens citoplazma, 

blastomerebisTvis – mezobeli blastomerebi. organoTa CasaxvisaTvis – 

Canasaxis organizmi, CanasaxisaTvis dedis organizmi da garemo pirobebi. 

ontogenezi – warmoadgens organizmis ganviTarebis dinamikur 

process, romlis drosac adreuli struqturebi ganapirobeben SemdgomTa 

ganviTarebas, garemos bunebasTan erT mTlianobaSi. organizmis 

memkvidruli SesaZleblobebis realizacia ki mimdinareobs gansazRvrul 

pirobebSi.  
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postembrionuli ganviTareba da misi periodizacia 

 

individualuri ganviTarebis gzas, romelsac individi gadis 

zigotis warmoqmnis momentidan sikvdilamde, ontogenezi ewodeba. 

ontogenezi moicavs 2 periods: embrionulsa (Canasaxovans) da 

postembrionuls (Canasaxis Semdgoms). zigotis warmoqmnidan individis 

dabadebamde an gamoCekvamde ganvlil gzas embrionuli periodi ewodeba. 

organizmis dabadebis momentidan, kvercxidan an Canasaxovani 

garsidan gamosvlis Semdeg mTavrdeba embrionuli da iwyeba ganviTarebis 

postembrionuli periodi, romelSic mimdinareobs organizmis Semdgomi 

ganviTareba. igi sxvadasxva cxovelebSi grZeldeba ramdenime dRidan, 

ramdenime aTeuli weli. sicocxlis xangrZlivoba warmoadgens saxeobriv 

niSans, romelic araa dakavSirebuli mis organizaciis donesTan.  

ontogenezSi zogierTi dabal organizebuli cxovelebis 

ganviTareba mimdinareobs 2 gziT: sruli da arasruli gardaqceviT anu 

metamorfoziT. (berZ. matamorphosis _ gardaqmna). igi axasiaTebs ZiriTadad 

mwerebs. gamonakliss warmoadgens t. qordianebidan _ bayayi. 

mweris iseT ganviTarebas, rodesac kvercxidan axalgamoCekili 

matli hgavs mSoblebs mTavari niSnebiT _ arasruli gardaqceva anu 

arasruli metamorfozi ewodeba. kvercxidan gamoCekili matlebi patarebi 

da moZravebi arian. isini ikvebebian, izrdebian da droTa ganmavlobaSi 

matlis organoebi icvlebian zrdasrulisaTvis damaxasiaTebel 

organoebad, mag.: tarakana, kalia. 

sruli gardaqcevis mwerebi gaivlian Cveulebrivad ganviTarebis 

Semdeg ZiriTad fazebs: kvercxis larvis (matlis), Wuprisa da 

zrdasruli formis (imago). 

ase viTardebian xoWoebi, peplebi da sxv. individTa ganviTareba 

metamorfoziT warmoiqmneba, rogorc Segueba cxovrebis pirobebTan da 

dakavSirebulia cxovrebis erTi garemodan meoreSi gadasvliT. Wupri 

Sualeduri stadiaa, romlis drosac larvuli organoebi qreba da 

individi zrdasrul organizmad mogvevlineba. 

adamianSi postembrionuli ontogenezi iyofa Semdeg ZiriTad 

periodebad: siyrmiseuli (sqesobriv momwifebamde) momwifebis (sqesmwife 

mdgomareoba) siberis periodi, romelic mTavrdeba bunebrivi sikvdiliT. 
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erTi asakis ori adamianis mdgomareoba SesaZlebelia mkveTrad 

gansxvavdebodes erTmaneTisagan. naTeli gonebiTa da SromisunarianobiT, 

amitom amasTan dakavSirebiT SemoRebulia adamianebSi _ qronologiuri 

(kalendaruli) – da biologiuri asakis cneba. biologiuri asaki 

ganisazRvreba organizmSi mimdinare cvlilebis mTlianobiT, 

struqturuli da funqciuri mniSvnelobiT. xSirad igi ar esadageba 

kalendarul asaks. 

organizmis zrda, misi zomebis gadideba, aris ontogenezis erT-

erTi ganmsazRvreli niSani, romelic dakavSirebulia ujredebis ricxvTa 

da masis gadidebasTan. arsebobs organizmTa gansazRvruli da 

ganusazRvreli zrda. gansazRvruli axasiaTebT organizmebs, romlebic 

izrdebian gansazRvrul asakamde. (mwerebi, frinvelebi, ZuZumwovrebi) 

ganusazRvruli zrda damaxasiaTebelia moluskebis, kibosnairebis, 

Tevzebis, amfibiebisaTvis da sxv. romlebic mTeli sicocxlis 

ganmavlobaSi ar wyveten zrdas. i. Smalgauzenis mier dadgenilia, rom 

zrda intensiurad sruldeba ontogenezis dasawyisSi Semdeg ki TandaTan 

klebulobs. e.i. ontogenezis sxvadasxva periodSi is erTnairi araa. 

ontogenezSi mimdinareobs zrdisa da diferenciuli periodebis 

monacvleoba. isini TanamimdevrobiT sruldebian. 

      am procesebis erTianobas mivyavarT organizmis momwifebamde, ris 

Semdeg misi zrda wydeba (cxovelebSi gansazRvruli zrdiT) an neldeba 

(cxovelebSi ganusazRvreli zrdiT). adamianSi ontogenezis dayofa xdeba 

asakobriv periodebad: bavSvobis periodi, romelic adamianebSi grZelia 

da am periodSi mimdinareobs, rogorc fizikuri ganviTareba, ise 

pirovnebis Camoyalibeba. bavSvebis ,,S-is” formis xerxemals gaaCnia 

gamonazardebi win – lordozebi, SeRwevadoba SigniT – kifozebi. isini 

pirvelad bavSvebSi Cndeba daaxloebiT 3 Tvis asakSi _ kisris lordozi, 

roca iwyebs Tavis daWeras, xolo roca bavSvi iwyebs jdomas 5-6 Tvis 

asakSi, mas uCndeba mkerdis kifozi. dgomisa da siarulis aTvisebisas 

warmoiqmneba welis lordozi, 1,5-2 wlis bavSvebSi xerxemali ukve 

mTlianadaa formirebulia. cnobilia, rom patarasaTvis damaxasiaTebelia 

didi Tavi, grZeli sxeuli da mokle fexebi. sicocxlis pirvel weliwads 

xdeba bavSvis sxeulis gadideba ≈25, 30sm-iT. meore weliwads zrdis 

procesi Senelebulia. me-3 weliwads igi imatebs ≈8sm-iT. 4-dan 7 wlamde 
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wliuri namati 5-7 sm-ia. Semdeg iwyeba skolis periodi, roca zrda 

Senelebulia. 10 wlis asakSi gogoebi da biWebi zrdis erTnairi tempiT 

viTardebian. 11-12 wlis asakSi is Cqardeba gogonebSi. xolo 13-15 wlis 

vaJebi aswreben gogonebs am maCvenebliT da 16-17 wlis asakSi SemCneulia 

zrdis bolo ,,afeTqeba” (7-8sm) biWebSi. zrdis procesebi damokidebulia 

endogenur da egzogenur faqtorebze. 

zrda aris ricxobrivobis maCvenebeli. mas gaaCnia memkvidreobis 

poligenuri xasiaTi da metad damokidebulia garemos pirobebze. 

cnobilia, rom organizmis normaluri zrda-ganviTarebisTvis saWiroa 

srulfasovani, rogorc xarisxiani, aseve garkveuli raodenobis sakvebi,  

romelic unda Seicavdes saWiro aminomJavebs, radgan maTi simcire iwvevs 

organizmis dakninebas, rac gamoixateba zrdis SewyvetaSi, ganviTarebis 

darRvevasa da organizmis daRupvaSic. 

mniSvnelovani roli akisriaT vitaminebsac, gansakuTrebiT A – 

(retinolis) vitamin D – (kalciferols) da B jgufis vitaminebs.  

normaluri zrdisaTvis aucilebelia agreTve mineraluri marilebi, da 

mikroelementebi. zrdaze arsebiTi mniSvneloba aqvs garemos iseT 

faqtorebs, rogoricaa: Jangbadi, temperatura, sinaTle, sinaTlis roli 

mozardi organizmisTvis gansakuTrebulia, radgan masTan dakavSirebulia 

kalciferolis sinTezi (vitamin D). amitom sinaTle mniSvnelovan 

faqtoradaa miCneuli organizmis zrdasa da ganviTarebaSi. 

Tavis tvinis qveda danamatia – hipofizi, romlis wina nawilidan 

gamoiyofa zrdis mastimulirebeli _ anu somatotrofuli hormoni, is 

gavlenas axdens agreTve cilis sinTezze, ris Sedegadac iwyeba ujredTa 

gaZlierebuli gamravleba. es iwvevs organizmis sigrZesa da masaSi 

gazdas. adamianebSi SemCneulia hipofizis wina nawilis funqciis momateba 

(hiperfunqcia) da daqveiTeba. (hipofunqcia). bavSvobis asakSi funqciis 

naklebobis SemTxvevaSi viTardeba _ hipofizaruli jujoba (nanizmi), 

romlis dros zrda Cerdeba, magram sxeulis nawilebi inarCuneben 

normalur proporciebs. hipofunqcias mivyavarT sqesobriv 

ganuviTareblobamde. aseT jujebs gaaCniaT saxeze bavSvuri nakvTebi da 

meoradi sasqeso niSnebi ganuviTarebeli aqvT. xolo funqciis momatebis 

SemTxvevaSi _ hiperfunqciisas SeimCneva simaRleSi zrda, rasac mivyavarT 

gigantizmamde. (gansakuTrebiT mamakacebSi 200 sm meti). 
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Cveulebrivad somatotrofuli hormonis Sewyveta emTxveva 

sqesobriv momwifebas, magram Tu hormoni gamoiyofa sqesmwife asakSi, 

maSin mimdinareobs calkeuli organoebis paTologiuri zrda. am dros 

SemCneulia im ZvalTa gadideba, rogoricaa: mtevnebis, terfis da saxis am 

daavadebas _ akromegalia ewodeba. 

qsovilebSi somatotrofuli hormonis optimaluri moqmedebisaTvis 

aucilebelia farisebri jirkvlis hormonTa arseboba. es hormonebi 

mkveTrad aZliereben mitoqondriebSi JangviT procesebs, rac iwvevs 

energetikuli cvlis amaRlebas: Tiroqsinis moqmedebis gavleniT 

qsovilebi intensiurad moixmaren sisxlidan glukozas. 

axalgazrda cxovelebSi Catarebuli cdebis Sedegad dadginda, rom 

farisebri jirkvlis amokveTa iwvevs ZiriTadi cvlis dacemas, milisebri 

Zvlebis zrdis SeCerebas da sqesobriv ganuviTareblobas. agreTve 

centraluri nervuli sistemis aRgznebadobis daqveiTebasa da refleqsTa 

warmoqmnis Senelebas. bavSvobis asakSi fariseburi jirkvlis 

arasakmarisi funqciis dros adamianSi viTardeba daavadeba – kretinizmi, 

rac xasiaTdeba fsiqiuri CamorCenilobiT, zrdis SeCerebiT da 

sqesobrivi ganuviTareblobiT. 

sxeulis proporciebis darRveva (milisebri mokle da sqeli xdeba), 

daCqarebuli zrda da ganviTareba bavSvebsa da mozardebSi wodebulia _ 

aqseleraciiT (laT. acceleratio - daCqareba). masze dakvirvebebi tardeba 

bolo 100-150 wlis ganmavlobaSi. SemCneulia bavSvebsa da mozrdilebSi 

naadrevi fiziologiuri momwifeba. 

aqseleracia vlindeba mucladyofnis stadiaSic. mniSvnelovani 

daCqareba ganviTarebaSi, SeimCneva ZuZus bavSvebSic. maT ardeul asakSi 

eWrebaT rZis kbilebi. wlis bavSvebi iwonian ≈1,5-2kg.-iT mets vidre 50 

wlis winandeli bavSvebi. 1880 wlidan 1950 wlebSi evropasa da Crdilo 

amerikaSi yoveli 5-7 wlis bavSvebis sigrZe saSualod diddeboda 1,5 sm-

iT da masa ki 0,5 kg-iT. 13-15 wlis mozardebSi ki 2,5sm.da 2kg-iT. zrda ki 

sruldeboda SedarebiT adre. es monacemebi mowmobs imaze, rom sportis 

mraval saxeobaSi moxda rekordTa ,,gaaxalgazrdaveba”. 

aqselariis mizezis erT-erTi hipoTeza xsnis aqseleraciis 

progresis gaxSirebas sakvebis gaumjobesebiT, cilebisa da vitaminebis 

didi raodenobiT miRebiT, bavSvTa daavadebis SemcirebiT, 
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gaumjobesebuli pediatriuli daxmarebiT, higienisa da profilaqtikis 

gamoyenebiT. aqseleraciis procesi wamoadgens mravali faqtoris 

moqmedebis Sedegs. gogonebSi zrdis SeCereba xdeba 16-17 wlis asakSi, 

vaJebSi ki 18-19 wlis asakSi. miliseburi Zvlebis zrda sigrZeSi 

mimdinareobs manam, sanam epofizsa da diafizs Soris arsebobs 

xrtilovani qsovilis Canafenebi _ rasac ,,zrdis zolebi” ewodeba. isini 

kargad Canan rentgenogramaze, roca maT adgilze viTardeba Zvlovani 

qsovili, ZvalTa zrda sigrZeSi wydeba. arsebobs mravali hipoTeza 

aqseleraciis Sesaxeb. am hipoTeziT dainteresdnen: eqimebi, pedagogebi, 

sociologebi. erTi hipoTeza xsnis ganviTarebis daCqarebas sakvebis 

gaumjobesebiT. gansakuTrebul upiratesobas isini cilebs da vitaminebs 

aniWeben. maTi xelSewyobiT xdeba bavSvebSi daavadebaTa Semcireba. meore 

hipoTezis mixedviT zrdasa da ganviTarebaze mastimulirebel gavlenas 

axdens dedamiwis magnituri velis cvlileba da mzis radiaciis da 

maionizebeli sxivebis gaZlierebuli moqmedeba.  

momwifebis pirveli periodi vaJebSi iwyeba 22, gogonebSi ki 21 wlis 

asakSi. esaa zrdasruli asakis pirveli periodi, rac grZeldeba 35 

wlamde. 35 wlidan ki sruldeba axalgazrduli asaki da xdeba gadasvla 

momwifebis me-2 periodSi. 45 wlis Semdeg organizmSi SeimCneva 

endokrinuli funqciis cvlilebebi, xolo 50 wlis asakSi _ 

moxucebulobis procesisaTvis damaxasiaTebeli cvlilebebi. amasTan 

erTad xdeba im meqanizmebis CarTva, romlebic uzrunvelyofen 

organizmis gardaqmnas da adaptirebis procesebs. xanSiSesuli  asaki 

qalebSi iwyeba 56 wlidan. kacebSi ki 61 wlidan. am asakSi mravali 

adamiani inarCunebs sakmaris profesiul Sromisunarianobas. sibere 

kacebsa da qalebSi iwyeba 75 wlidan _ 90 wlamde, romlis zeviT adamiani 

– xandazmulia. 

sibere _ saerTo biologiuri kanonzomierebaa, romelic axasiaTebs 

cocxal organizms. jamrTeli fiziologiuri sibere – aris ontogenezis 

gviani etapi, igi xasiaTdeba arsebiTi struqturuli, funqciuri da 

bioqimiuri cvlilebebiT organizmSi. am asakSic mravali adamiani 

gamoirCeva maxvili gonebiTa da SemoqmedebiTi SromisunarianobiT. 

siberis Semswavlel mecnierebas – gerontologia ewodeba (berZ. 

geron - moxuci). gerantologia arkvevs siberis ZiriTad kanonzomierebebs 
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dawyebuli molekuluri da ujreduli donidan mTlian organizmamde. 

geriatria _ mecnierebaa, romelic swavlobs moxucebulobis asakSi 

ganviTarebis Taviseburebebs, maT mimdinareobebs, daavadebebis 

mkurnalobas da adamianis gafrTxilebas am asakSi.  

gerontologia aerTianebs gerohigienas (moZRvreba ufrosi 

asakobrivi jgufebis adamianTa higienaze) da gerontofsiqiologias 

(moZRvreba, romelic Seiswavlis xandazmul adamianTa fsiqikas, qcevis 

Taviseburebebsa da mis bunebas). xangrZlivi sicocxlisa da siberis 

problema mniSvnelovani sakiTxia mecnierebisaTvis. gerontologiis 

amocana ara marto adamianis sicocxlis gaxangrZlivebaa, aramed 

moxucebulobis periodSi am kategoriis xalxis aqtiurad Cabma 

sazogadoebriv da SromiT saqmianobaSi. e.i. sakiTxi dgas srulfasovani 

aqtiuri cxovrebis gagrZelebaze, rac warmoadgens ara marto mediko-

biologiur aramed socialur problemasac. 

sibere _ esaa organizmSi asakobrivi cvlilebebis kanonzomieri 

warmoqmna, romelic saTaves iRebs siberemde da TandaTan amcirebs 

organizmis funqciur SesaZleblobebs. siberis intensivoba da misi 

ganviTarebis tempebi gansazRvraven sicocxlis xangrZlivobas. siberis 

niSnebi vlindeba cocxali organizmebis organizaciis sxvadasxva doneze: 

molekulurze, ujredulze, qsovilurze, sistemursa da organizmulze. 

organizmul doneze cvlilebebi pirvel rigSi vlindeba garegani 

niSnebiT: icvleba sxeulis aRnagoba, forma, mcirdeba misi zomebi, Cndeba 

WaRara, kanis elastiuroba ikargeba, rac iwvevs kanis danaoWebas. smena da 

mxedveloba qveiTdeba, mexsiereba uaresdeba, Zvlis qsovilis 

kompaqturoba da Rrublisebri nivTiereba icriceba, rac iwvevs qala-

saxis ganyofilebaSi cvlilebebs. moxucebSi mcirdeba filtvebis 

sasicocxlo tevadoba, magram izrdeba arteriuli wneva. cvlilebebi 

Tavs iCenen agreTve sisxlZarRvTa kedlebSic. viTardeba aTerosklerozi 

da sustdeba farisebri jirkvlis aqtiuroba. mcirdeba ZiriTadi cvla, 

qveiTdeba sasqeso hormonTa produqcia. 

ujredul doneze SeimCneva wylis raodenobis Semcireba, ionTa 

aqtiuri transportireba neldeba. mcirdeba kreatinfosfatis Semcveloba 

_ gulSi, tvinSi, ConCxis kunTebSi. icvleba endoplazmaturi badis 

struqtura da mcirdeba rigi fermentebis aqtiuroba. irRveva cilebis 



 159 

sinTezi, qveiTdeba ujredis mitozuri procesis aqtivoba, magram izrdeba 

qromosomuli aberaciebis warmoqmna. somatur ujredebSi izrdeba 

glikolizis procesis mniSvneloba. magram sibere ar SegviZlia 

ganvixiloT, rogorc yvela funqciis Sesustebis procesi, radgan asakis 

mixedviT cvlilebebi SeiZleba warmimarTos sxvadasxva mimarTulebiT. 

zogi funqcia asakTan dakavSirebiT progresulad qveiTdeba, zogi 

arsebiTad ar Seicvleba, xolo sxvaTa funqciis monacemebma SeiZleba 

sagrZnoblad moimatos. asakTan dakavSirebiT qveiTdeba: gulis 

SekumSvebi, Sinagani sekreciis jirkvlebis hormonaluri aqtiuroba, 

mcirdeba mxedvelobisa da smenis simaxvile da sxva, magram ar icvleba 

Saqris done, eriTrocitebis leikocitebis, hemoglobinis raodenoba 

sisxlSi. imatebs hipofizaruli hormonebis sinTezi, ujredTa 

mgrZnobeloba humorul da qimiuri faqtorebis mimarT da qolesterinis 

done sisxlSi. 

asakobrivi cvlilebebi organizmsa da organoTa sistemebSi 

SesZlebelia gamovlindes araerTdroulad sxvadasxva periodSi 

heteroqronologiurad (berZ. heteros _ gansxvavebuli, chronos _ dro) 

mag. Timusis atrofia adamianSi iwyeba 13-15w. asakSi, xolo 

sakvercxeebis funqciis Caqroba qalebSi _ 48-52 wlis asakSia 

Seswavlili, rac Seexeba hipofizs, igi zogierT Tvisebas moxucebulobis 

asakSic inarCunebs maRal doneze. 

asakobrivi cvlilebebi mraval sistemaSi Tavs iCenen adreul 

asakSi, magram misi ganviTareba mimdinareobs nela (Zvlis qsovilSi). 

sxvebSi ki gvian isadgureben, magram Cqara progresirebs (centralur 

nerviul sistemaSi). siberis cvlilebebis warmoqmna dakavSirebulia ara 

marto kalendarul asakTan, aramed mTel rig mizezebTan, romelTa 

Soris adamianisaTvis mniSvnelovania socialuri faqtorebi. erTidaigive 

kalendaruli asakis ori adamianis gansxvaveba xdeba asakobrivi 

cvlilebebis doneze. 

adamianis biologiuri asakis gansazRvrisas mxedvelobaSi miiReba 

sxvadasxva maCvenebeli: arteriuli wneva, sisxlSi qolesterinis 

Semcveloba, Tvalis akomodacia, filtvebis sasicocxlo tevadoba, 

kunTuri Zala, ZvalTa osteoporozis maCvenebeli (densitometriaze)              

da a.S. 
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gerontologiaSi arsebobda warmodgena, rom sibere iyo daavadeba, 

romelic SeiZleboda gankurnebuliyo. es warmodgena mcdaria, radgan 

sibere avadmyofoba araa, aramed is aris indiviadualuri ganviTarebis 

gardauvali Sedegi; gerontologiis amocanaa Seiswavlos fiziologiuri 

da paTologiuri sibereebis kanonzomierebani, SesaZlebeli gaxdes 

adreuli daberebis Tavidan acileba da adamians mieces saSualeba iyos 

bolomde Sromisunariani, warmoadgendes sazogadoebisaTvis sasargeblo 

wevrs da icocxlos fiziologiur siberemde. 

 

gerontologiis ganviTareba 

 

uZvelesi droidan adamianebi ocnebobdnen janmrTelobisa da 

Sromis unarianobis SenarCunebaze, rac SeiZleba met xans. Zvel 

saberZneTSi hipokrate (460-377Cv.w.a.) Tavis SromebSi did yuradRebas 

aqcevda siberesTan dakavSirebul sakiTxebs. igi rekomendacias uwevda 

sakvebis zomierebas da bunebriv faqtorebis gonier gamoyenebas. (sufTa 

haerze yofnas, civ wyalSi banaobas, varjiSs da fexiT seirnobas). 

aristotele (384-322 Cv.w.aR) Tavis TxzulebaSi ,,axalgazrdobasa da 

siberis Sesaxeb” miiCnevda, rom siberis procesi – yovel cocxal 

organizmSi warmoadgens arsebuli ,,siTburi energiis” bunebrivi xarjvis 

Sedegs. 

romaeli eqimi galeni (130-201 Cv.w.aR) did mniSvnelobas aniWebda 

moxucebulobis asakSi dietas. 

cnobili Sua saukuneebis eqimis da mecnieris avicenas (abu ali ibn 

sina) (980-1037) naSromi ,,saeqimo medicinis kanoni” (XI-sauk.), romelic 

Seicavs geriatriul dakvirvebebs. igi exeba moxuc organizmSi mimdinare 

daavadebebs da adreuli siberis profilaqtikas. 

germaneli eqimi x. gufelandi (1762-1836) miiCnevda, rom SromiTi 

saqmianoba xels uwyobda sicocxlis gaxangrZlivebas. rusma eqimma s. 

botkinma gasuli saukunis 80-ian wlebSi peterburgSi gamoikvlia 2240 

moxuci. man aRwera siberisaTvis damaxasiaTebeli fiziologiuri da 

paTologiuri niSnebi da Cauyara safuZveli siberis procesis 

kompleqsur kliniko-fiziologiur Seswavlas. 
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pirveli Teoria daberebis Sesaxeb ekuTvnis i. meCnikovs. is 

asxvavebda fiziologiur da paTologiur siberes. did mniSvnelobas 

aniWebda aramarto biologiur, aramed socialur faqtorebsac. rac 

gamoxata man Tavis naSromebSi: ,,etiudebi adamianis bunebis Sesaxeb” 

,,optimizmis etiudebi”, ,,sicocxlis gaxangrZliveba”. misi warmodgeniT 

asakis matebasTan erTad organizmSi Zlierdeba intoqsikaciis procesebi, 

TviTmowamvla, azotis cvlis dagrovili produqtebis Sedegad (amiaki _ 

rogorc cilis daSlis saboloo produqti) da msxvil nawlavSi 

mimdinare lpobis produqtebis gavleniT. intoqsikacia da TviTmowamvla 

azianebs specifiur parenqimatozul qsovilebs (RviZlsa da tvinis 

ujredebs), xolo SemaerTebeli qsovilis ujredebi piriqiT ganicdian 

hipertrofirebas da mravldebian. 

      i. meCnikovis azriT, adamianis  sicocxlis xangrZlivoba 

damokidebulia mTel rigi pirobebis dacvaze, romelic man Camoayaliba 

,,normaluri sicocxlis” moZRvrebaSi da uwoda ,,ortobiozi” (berZ. orthos 

– pirdapiri, bios - sicocxle). is am moZRvrebaSi gulisxmobda sibereSi 

higienuri wesebis dacvas, Sromismoyvareobas da zomier cxovrebas. 

mniSvnelovani roli gerontologiis ganviTarebaSi Seasrula rusi 

akademikosis a. bogomolcis Sromebma. is miiCnevda, rom siberis 

procesebis mizezi organizmis qsovilTa Soris sistemuri Sefardebis 

darRvevaa da gansakuTrebul mniSvnelobas aniWebda SemaerTebel 

qsovils, rogorc aqtiur maregulirebels ujredebsa da qsovilebs 

Soris. 

mniSvnelovania i. pavlovis moZRvreba moxucebulobis mizezebis 

gasarkvevad. pavlovi aRniSnavda centraluri nervuli sistemis 

maregulirebeli da maintegrirebeli rolis Sesaxeb organizmis 

sicocxlisunarianobaze.  pavlovma aRmoaCina, rom nervuli qsovili 

aRidgens Tavis Tvisebebs aqtiurobisa da Sekavebis periodebis riTmuli 

monacvleobiT; rom nervul sistemas gaaCnia didi mniSvneloba adreuli 

siberis profilaqtikaSi. m. petrovam (i. pavlovis TanamSromelma) 

cxovelebze eqsperimentis Catarebis Sedegad gviCvena, rom nervuli 

aSliloba da xangrZlivi nervuli daZabuloba iwvevs organizmis adreul 

siberes. 
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1940 w. a. nagornis mier SemuSavebulia Teoria, romlis Tanaxmad 

sibere – esaa TviTganaxlebadi cilis Caqrobis Sedegi. Tanamedrove 

Teoriebi iziareben im azrs, rom sibere warmoadgens ujredTa genetikur 

aparatSi warmoqmnil pirvel cvlilebebs. 75-90 wlis adamianSi 

aRmoCenilia qromosomaTa aberaciebis gaZlierebuli sixSire. daberebul 

ujredebSi mcirdeba dnm-is sinTezi. siCqare, romlis mizezs warmoadgens 

dnm-is fermentis – polimerazas aqtiurobis daqveiTeba, defeqturi 

fermentebis warmoSoba da ujredis energetikuli potencialis 

Semcirebaa. 

siberesTan dakavSirebiT organizmis imunuri unarebi TandaTan 

qveiTdeba. amasTan dakavSirebiT moxucebs umcirdebaT damcveli 

meqanizmebi. rogorc gamomwvevebis, aseve sxvadasxva bunebis daavadebaTa 

mimarT, aseve Tavis _ gardaqmnil, mutirebul ujredTa mimarT. garda 

amisa xanSiSesul adamianebSi SeimCneva imunuri sistemis moqmedebaSi 

darRvevebi, rac xels uwyobs am asakSi mravali daavadebis ganviTarebas. 

es ki amcirebs organizmSi homeostazis SenarCunebas, romelSic 

mniSvnelovani roli akisria maregulirebel sistemebs, rogoricaa: 

nervuli da endokrinuli. 

sibere _ rogorc organizmis asakobrivi gardaqmnis rTuli 

procesi, xasiaTdeba TviTganaxlebadi procesebis daqveiTebiTa da rigi 

sasicocxlo funqciebis darRveviT. medicinis istoriis mTeli 

mimdinareobis ganmavlobaSi tardeboda kvlevebi im saSualebebze, 

romlebic aamaRlebdnen organizmis sicocxlis medegobas da 

Seanelebdnen siberis procesebs. maT miekuTvnebian: Jen-Seni, pantokrini, 

qsoviluri preparatebi, biogenuri stimulatorebis Semadgenloba (mag. 

placentidan) da vitaminebi. 

gerontologiis winaSe dgas 2 amocana: miaRwios imas, rom adamianis 

sicocxlis xangrZlivoba utoldebodes biologiuri saxeobebis bunebriv 

SesaZleblobebs da gagrZeldes sicocxle saxeobisaTvis damaxasiaTebeli 

sicocxlis xangrZlivobis farglebs gareTac.  

sicocxlis gaxangrZlivebaze cdebi dawyebuli iyo didi xnis winaT. 

jer kidev gasul saukuneSi. frangi mecnieri fiziologi S. braun-sukeri 

adamianebs usxamda cxovelebis saTesleebis gamonawurs da aRniSnavda Tu 
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ra droSi matulobda sasicocxlo tonusi da TviTSegrZnebis 

gaumjobeseba. 

adamianebSi endokrinuli Teoriis momxreebma XXs-is 20-ian wlebSi 

Caatares specialuri operaciebi ,,gaaxalgazrdavebaze” mag.: s. voronovi 

parizSi axalgazrda cxovelebis saTesleebs unergavda moxuc cxovelebs. 

adamians man gadaunerga maimunis saTesleebi. mis mier gadanergili 

saTesleebi gaiwovebodnen, maTi hormonebi ki xvdebodnen sisxlSi. msgavsi 

operaciebi droebiT axdendnen organizmis sicocxlisunarianobis 

stimulirebas, rac garegnulad tovebda ,,gaaxalgazrdavebis” 

STabeWdilebas, magram garkveuli drois Semdeg siberis niSnebi kvlav 

iCenda Tavs.  

Sedegi gasagebi iyo: sibere Seuqcevadi procesia. sasqeso hormonebi, 

romlebic axdenen moxuc organizmSi sicocxlisunarianobis 

stimulirebas, arRvevendnen mis fiziologiur funqciebs. e.i. sibere 

gvevlineba, rogorc organizmSi aRdgeniTi procesebis ukmarisobis 

Sedegi. mravali Teoriuli monacemis safuZvelze naCvenebi iyo, rom 

moxucTa sicocxlis gaxangrZlivebaze dadebiTad moqmedebda zogierTi 

vitaminic – vitamini A (reTinoli), vitamini C – (askorbinis mJava) da 

tokoferoli – (vitamini E).  cnobilia agreTve, rom mraval medikamentur 

saSualebas SeuZlia moaxdinos nervul sistemaSi muSaobis normalizeba 

(a. anuCinis cdebi bromidis gamoyenebisas Tagvebze). 

gerantologiis mizani ara marto moxucis gaaxalgazrdavebaa, 

aramed aqtiur xandazmulobis miRwevac, kargi TviTSegrZnebisa da 

Sromisunarianobis Senaxva. es amocana SesaZlebelia Sesruldes ara 

marto biologiur safuZvelze, aramed socialuri faqtorebis 

gaTvaliswinebiTac, rac Zalze didi mniSvnelobisaa adamianisaTvis               

(a. sliusarevi 1985w.). 

 

socialuri faqtorebisa da profilaqtikuri medicinis  

roli adamianis sicocxlis gaxangrZlivebaSi 

 

adamianis sicocxlis xangrZlivoba damokidebulia socialaur 

faqtorebze. amas amtkicebs is faqti, rom adamianis istoriis sxvadasxva 

periodSi misi sicocxlis saSualo xangrZlivoba arsebiTad icvleboda. 
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Tumca biologiurad bolo ramdenime aTaswleulebis ganmavlobaSi 

TviTon adamiani ganicdida cvlas da ZiriTadad masze moqmedebda igive 

bunebrivi faqtorebi. 

SromiTi saqmianobis sazRvrad bunebis mudmiv brZolaSi aramarto 

fizikur Zalas gaaCnda gadamwyveti roli, aramed gamocdilebasac, 

romelic dagrovilia moxucebulebis mier droTa ganmavlobaSi. riTic 

maTi roli sazogadoebaSi amaRlda, isini gadascemden TavianT 

gamocdilebasa da codnas axalgazrdebs. 

sazogadoebis ganviTarebasa da mesakuTreobas axali formebis 

gaCenasTan dakavSirebiT, moxuci adamianebis mdgomareoba iRebs klasikur 

elfers. rac vlindeba monaTmflobelur sazogadoebaSi. mravali mona 

ubralod ver aRwevda moxucebulobis asaks. Sua saukuneebSi glexTa 

sicocxlis saSualo xangrZlivoba iyo TiTqmis cota meti, vidre 

monaTmflobelobis dros. 

kapitalizmis epoqaSi mSromel xalxTa mdgomareoba gaxda Zalian 

mZime da autaneli. mZvinvarebda SiSi samuSaos dakargvisa, rasac 

emateboda gausaZlisi sayofacxovrebo pirobebi, arsebobisaTvis 

pirobebis ukmarisoba, samedicino momsaxurebaze gadasaxadis zrda, 

xvalindeli dRis uimedoba – yvela am faqtors adamiani mihyavda 

cxovrebis donis daqveiTebisaken, rasac emateboda kidev infeqciuri 

daavadebebiT gamowveuli maRali sikvdilianoba. 

dRes Cvens qveyanaSi Seqmnilia yvela piroba moxucTa normaluri 

sicocxlis xangrZlivobisaTvis. moxuc adamianTa SromiTi da 

sazogadoebrivi aqtiuroba dafasebulia, rasac didi sargebeli moaqvs 

saxelmwifosaTvis. 

siberis xangrZlivobis SenarCunebaSi didi roli ekuTvnis 

profilaqtikur medicinas. Cvens qveyanaSi likvidirebulia mravali 

infeqciuri daavadeba. amas xels uwyobs mosaxleobis dispanserizacia da 

profilaqtikuli Semowmeba. xdeba daavadebis adreuli gamovlineba da 

misi drouli mkurnaloba. gansakuTRebiT yuradReba eqceva 

fizkulturisa da sportis masobriv ganviTarebas, rac axangrZlivebs 

maTSi sicocxles. 

adamianis dasaqmeba, xvalindeli dRis imedi, keTilganwyoba 

sazogadoebis wevrTa Soris, SemoqmedebiTi saqmianoba, riTac dakavebulia 
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adamiani, es yovelive uzrunvelyofs nervuli sistemis gawonasworebul 

moqmedebas. sazogadoebis aseT pirobebSi sicocxlis xangrZlivoba da 

moxucebulobis winaswari profilaqtika didadaa damokidebuli piradi 

higienis wesebis dacvaze, Sromisa da yofiTi reJimis Sesrulebaze. 

sicocxlis gaxangrZlivebis mowinaaRmdeged ki gvevlineba _ alkoholi, 

moweva, gaZRoma. siberis gaxangrZlivebis saqmeSi mniSvnelovania 

gonebrivi da fizikuri Sromis monacvleoba. agreTve gaTvaliswinebuli 

unda iqnas aqtiuri dasveneba, seirnoba, turizmi, sporti da didi 

mniSvneloba aqvs normalur Zils. 

 

sikvdili, rogorc individualuri ganviTarebis  

dasasruli 

 

yoveli organizmis individualuri arsebobis damasrulebeli fazaa 

– sikvdili. sikvdili da sococxle cocxal organizmSi warmoadgens 

dialeqtikur erTianobas. 

organizmSi mudmivad mimdinareobs ujredTa kvdoma. ganuwyvetlad 

xorcieldeba mkvdari struqturebis aRdgena. cvlis procesebis 

SeTanxmebul moqmedebaTa darRvevis dros organizmSi isadgurebs 

sikvdili, romlis mizezi SesaZlebelia iyos siberisaTvis 

damaxasiaTebel procesTa mateba, paTologiuri procesi an garemo 

samyaros zemoqmedeba, romelic ZaladobiT wyvets sicocxles. e.i. 

sikvdili gvevlineba rogorc individualuri ganviTarebis 

damasrulebeli etapi. 

ZuZumwovrebsa da adamianebSi ganarCeven fiziologiur – (bunebriv) 

romelic siberis Sedegad dgeba da paTologiur (naadrevs) sikvdils, 

gamowveuls organizmis avadmyofobiT an sicocxlisaTvis mniSvnelovani 

organoebis dazianebiT. naadrevi sikvdili SesaZlebelia gamowveuli 

iqnes ubeduri SemTxveviTac. 

umaRles mravalujredian organizmSi sikvdili – erTmomentuli 

SemTxveva araa. am procesSi asxvaveben 2 etaps – klinikur da biologiur 

sikvdils. klinikuri sikvdilis niSnad gvevlineba mniSvnelovani 

sasicocxlo funqciebis Sewyveta: gonebis dakargva, guliscemisa da 

sunTqvis SeCereba, Tumca am droSi mravali ujredi da organoebi kidev 
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rCebian cocxalni da maTSi jer kidev sruldeba TviTganaxlebis 

procesebi da metabolizmi kvlavac mowesrigebulia. Semdeg TandaTan 

isadgurebs biologiuri sikvdili, dakavSirebuli TviTganaxlebis 

procesis SewyvetasTan. am dros qimiuri procesebi umarTavi xdeba da 

ujredebSi mimdinareobs avtolizi (TviTgadamuSaveba) da daSla. es 

procesebi sxvadasxva organoebSi xasiaTdeba araerTnairi siCqariT, rac 

gamoixateba qsovilTa mgrZnobelobis xarisxSi. maTi JangbadiT 

momaragebis darRvevis SemTxvevaSi tvinis qerqis nervuli ujredebi 

gvevlinebian metad mgrZnobiareni da 5-6 wuTis Semdeg maTSi Cndeba 

nekrozuli cvlilebebi. sunTqvis da sisxlismimoqcevis moqmedebis 

xangrZlivi Sewyvetisas isadgurebs Seuqcevadi procesebi didi 

naxevarsferoebis qerqis ujredebSi. zogierT avadmyofebSi amis Semdeg 

SesaZlebelia aRsdges gulis moqmedeba, sunTqva da sxva funqciebi, 

magram cnobiereba _ naklebad. klinikuri sikvdilis periodis 

gaxangrZlivebis mizniT gamoyenebulia organizmis saerTo gagrileba – 

hipoTermia, romelic anelebs cvlis procesebs, uzrunvelyofs 

organizmis did mdgradobas Jangbadis SimSilis mimarT. igi 

axargrZlivebs sikvdils. hipoTermiis gamoyeneba klinikaSi warmoadgens 

perspeqtiul saSualebas. biologiuri sikvdili ki aris xangrZlivi 

procesi, SesaZlebelia avadmyofis dabruneba klinikuri sikvdilidan 

sicocxlisken. 

sikvdilis procesis Seswavlam migviyvana daskvnamde, rom 

sicocxlesa da sikvdils Soris arsebobs gardamavali mdgomareoba – 

klinikuri sikvdili, roca sicocxlisaTvis damaxasiaTebeli niSnebi 

aRar SeimCneva, magram qsovilebi jer kidev cocxalia. am dros jer kidev 

aris saSualeba davabrunoT organizmi sicocxlisaken, rasac _ 

reanimacia ewodeba. reanimiacia klinikuri sikvdilidan organizmis 

sicoxlisaken dabrunebaa, man didi gamoxmaureba hpova (laT. reanimation _ 

gacocxleba). 

Cvens qveyanaSi organizebulia reanimaciis specializebuli 

samsaxurebi. arsebobs saswarafo daxmarebis brigadebi, romlebic 

emsaxurebian adamianis reanimacias. isini aRWurvilia saTanado 

saSualebebiT. saavadmyofoebSi Seqmnilia reanimaciis specialuri 



 167 

ganyofilebebi, sadac moTavsebuli arian avadmyofebi sicocxlisaTvis 

mniSvnelovani organoebis funqciis dazianebiT. 

klinikuri sikvdilidan adamianTa dabruneba sicocxlisaken 

SesaZlebelia mxolod maSin, roca araa dazianebuli sicocxlisaTvis 

mniSvnelovani organoebi. gacocxleba SesaZlebelia: sisxlis 

dakargvisas, eleqtrodeniT daSavebisas, daxrCobis SemTxvevaSi. magram 

sikvdili gamowveuli kiboTi, Sors wasuli tuberkulioziT, gulis 

dazianebebiT da a.S. am SemTxvevaSic Teoriulad arsebobs avadmyofis 

sicocxleSi dabrunebis SesaZlebloba, magram misi organizmi ukve 

imdenadaa dazianebuli daavadebebiT, rom aRaraa sicocxlisunariani. 

rogorc gviCvenebs ,,gacocxlebaze”E muSaobis Sedegad miRebuli 

monacemebi, dabruneba SesaZlebelia ara umetes 6-7 wuTis ganmavlobaSi. 

amis Semdeg ki didi naxevarsferoebis qerqSi iwyeba Seuqcevadi procesebi 

da sikvdili gardauvali xdeba (a. sliusarevi 1985w.). 

 

 

regeneracia da transplantacia 

 

mozrdil organizmebSi grZeldeba gavniTarebis procesebi, romlebic 

dakavSirebulia ujredTa gayofasa da specializaciasTan. es procesebi 

SeiZleba iyos, rogorc normaluri, fiziologiuri, ise mimarTuli 

organizmis mTlianobis darvevis aRdgenisken. aseT movlenad gvevlineba 

regeneracia. 

regeneracia sxeulis dakarguli an dasaxiCrebuli nawilebis 

aRdgenas ewodeba (berZn. regeneratio – aRdgena). mas didi mniSvneloba aqvs 

medicinisaTvis, gansakuTrebiT qirurgiiisaTvis. asxvaveben regeneraciis 

saxeebs: fiziologiurs, reparaciuls da paTologiurs. 

sicocxlis ganmavlobaSi xdeba ujredisa da maTi kompleqtebis 

dakargva. maTi aRdgena wodeblia fiziologiur regeneraciad. ZaladobiT 

dakargulis SemTxvevaSi laparakoben – reparaciul regeneraciaze. 

fiziologiuri regeneracia damaxasiaTebelia yvela organizmisTvis. 

am procesSi gaerTianebulia 2 momenti: _ dakargvisa da aRdgenis. aRdgena 

xdeba morfologiuri struqturebisa ujredul, qsovilur da organul 

doneze. ZuZumovarebsa da adamianSi mudmivad mimdinareobs kanis epiTelis 
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gareTa safarvelis, nawlavis epiTelis ujredebis aqercvla da kvdoma, 

romelTa sicocxlis xangrZlivoba sul ramdenime dRea. 

SedarebiT swrafad mimdinareobs eriTrocitebis Secvla. maTi 

saSualo sicocxlis xangrZlivoba daaxloebiT 125 dRe. e.i. adamianis 

sxeulSi yovel wamSi ileqeba  4 milioni eriTrociti da erTdroulad 

Zvlis tvinSi warmoiqmneba amdenive axali. gareTa safarvelis ujredebi 

kvdomis Semdeg iqerclebian da xvdebian garemomcvel samyaroSi. Sinagani 

organoebis ujredebi ki ganicdian Semdgom cvlilebebs da SeuZliaT 

iTamaSon garkveul roli sicocxlis unarianobis procesSi. nawlavis 

lorwovani garsis ujredebi mdidaria fermentebiT, aqercvlis Semdeg 

isini Sedian nawlavis wvenis SemadgenobaSi da iReben monawileoben 

saWmlis monelebaSi. 

daRupuli ujredebis Secvla xdeba gayofis gziT  miRebuli axliT. 

fiziologiur regeneraciaze moqmedebs garegani da Sinagani faqtorebi. 

mag.: atmosferuli wnevis daqveiTeba adidebs eriTrocitebis raodenobas, 

amitom mudmivad mTebSi mcxovreb adamianebs eriTrocitebis raodenoba 

sisxlSi meti aqvT, vidre dablobSi mosaxles. 

fiqrobdnen, rom maRaldiferenciul nervul ujredebsa da kunTovan 

boWkoebSi regeneraciis procesi ar sruldeboda. sinamdvileSi 

fiziologiuri procesebi mimdinareobs yvela qsovliSi. am procesis 

maRali intensivoba ganapirobebs am ujreddTa xangrZliv sicocxles, 

Tanabars mTeli organizmis sicocxlis xangrZlivobasTan. 

reparaciuli regeneracia warmoiqmneba organizmSi, roca mimdina-

reobs ujredebisa da qsovilebis dazianeba, daRupva. reparaciuli 

regeneracia farTodaa gavrcelebuli, magram misi unari sxvadasxva 

cxovelebSi sxvadasxvanairadaa gamoxatuli. zogierT organoSi es unari 

imdenad didia, rom sxeulis calkeuli nawilebi da zojer calkeuli 

ujredebic ki warmoqmnian mTlian organizms. 

reparaciuli anu aRdgeniTi regeneracia arsebobs tipiuri 

(homomorfuli) da atipiuri (heteromorfuli). homomorfulis dros 

aRdgeba iseTive organoebi, rogoric iyo dazianebuli. peteromorfulis 

SemTxvevaSi aRdgenili organoebi gansxvavebian tipiurebisagan. hetero-

morfozis Seswavlas didi mniSvneloba aqvs faqtorebis gamosarkvevad, 



 169 

romlebic moqmdeben regeneraciaze, rac aucilebelia dakarguli 

nawilebis aRdgeniTi procesebis samarTavad. 

dakarguli nawilebis aRdgena sruldeba epimorfozis morfaliqsisa 

da endomorfozis gziT. 

epimorfozis dros Wrilobis zedapiridan gamoizrdeba dakarguli 

nawili. es procesi iwyeba qsovilebis gawoviT da intensiuri 

gamravlebiT, romelic garss ekvris Wrilobas. maTgan warmoiSveba 

regeneraciuli Canasaxi. ujredebis Semdgomi gamravleba xels uwyobs 

Canasaxis gadadebas, xolo ujredebis diferencireba _ organos 

formirebas. Wriloba TandaTan ixureba, magram ar xdeba dasaxiCrebuli 

organos aRdgena. 

morfalaqsisis dros organizmis darCenili nawilebi gadajgufdeba. 

regeneraciis es forma xSirad dakavSirebulia darCenili nawilebis 

Semdgom mniSvnelovan gadidebasTan. igi sruldeba am masalidan mTliani 

organizmis an organos warmoqniT. warmoqmnili organo Tavdapirvelad 

mcirea, Semdgom ki diddeba. epimorfozi da morfaleqsisi Tan sdevs 

erTmaneTs. 

roca regeneracia mimdinareobs organos SigniT, man miiRo – 

endomorfozis, anu regeneraciuli hipertrofiis saxelwodeba. 

endomorfozi – aRdgenaa mimdinare organos SigniT, magram aRdgeba ara 

forma, aramed massa organosi. is iwyeba Wrilebis SexorcebiT, Semdeg 

mimdinareobs darCenili organos nawilebis gadideba ujredTa 

gamravlebis da maTi hipertrofiis xarjze. 

gamozrda Wrilobis zedapiridan ar xdeba, amitom aRdgenil organos 

gaaCnia koltis forma (ZuZumwovrebSi RviZlis aRdgena). 

zogierT SemTxvevaSi SeimCneva paTologiuri regeneracia, romelic 

mimdinareobs araidenturi jamrTeli qsovilebis wamozrdiT. mag.: 

sxeulze damwvrobis adgilebSi xdeba masiuri wamozrda mkvrivi 

SemaerTebelqsovilovani qsovilisa, xolo kanis normaluri 

struqturebis aRdgena ar mimdinareobs. 

Zvlebis motexilobis dros misi normaluri aRdgena ar SeiniSneba, 

magram wamoizrdeba xrtilovani qsovili `cru saxsris saxiT~. 

reparaciuli regeneracia sxvadasxva qsovilebSi vlindeba 

gansxvavebulad. SemaerTebel qsovilSi, kanSi, lorwovan garsSi 
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dazianebis Semdeg mimdinareobs intensiuri aRdgena qsovilis msgavsi 

dasaxiCrebulisa. esaa – mTliani regeneraciac. 

safarvelis dazianebisas aRdgeba rogor SemaerTebelqsovilovani 

nawili (derma), aseve epiTeli (epidermisi), faSari. 

SemaerTebelqsovilovani qsovilis ujredebis gamravlebis tempi 

gacilebiT maRalia, amitom isini nawilobriv avseben defeqts, 

warmoiqmneba boWkoebi da maT adgilze didi dazianebisas formirdeba 

nawiburis qsovili. amis aRmosafxvrelad mimarTaven kanis gadanergvas, 

gadasanerg masalas iReben sxeulis janmrTeli nawilebidan (igive an sxva 

adamianisas). 

nervuli ujredebi warmoqmnisTanave kargaven  gayofis unars. 

regeneraciis unars floben periferiuli nervebi – nervuli boWkoebis 

wamonazardebi. dazianebis SemTxvevaSi isini degenerireben, magram maTi 

garsis ujredebi SenarCunebulia. isini iyofian da warmoqmnian nakads, 

romelSic izrdeba centraluri monaWeri. amitom qirurgebi akavSireben 

erTmaneTTan gayofil nervebs. Tu gadaWrili nervebis boloebs ar 

daakavSireben, wamoiqmneba nawiburi, romelSic Sezrdili iqneba nervuli 

gantotvebi uwesrigod, rac ar iwvevs nervul boWkoebis aRdgenas. 

nawiburis qsovils axasiaTebs tkivili. es paTologiuri regeneraciaa. 

xSirad am dros gvxvdeba erTi saxis qsovilis gardaqmna meorad saxed. 

paTologiuri regeneracia SeiZleba gamowveuli iyos hormonaluri 

regeneraciis darRveviT. mag.: xrtilovani qsovilis gazrdiT akromegalis 

dros. 

xSirad ZuZumwovrebSi Sinagani organoebis regeneracia (RviZli, 

elenTa, kuWqveSa jirkvali) mimdinareobs endomorfoziT. gansakuTrebiT 

Cqara regenerirdeba RviZli. endomorfozi SesaZlebelia gamoyenebuli 

iqnes organoSi paTologiuri cvlilebebis funqciis normalizaciisTvis. 

mag. virTxebSi RviZlis nawilis amokveTis Semdeg darCenili nawili 

iRebs mTliani RviZlis funqcias da sruldeba misi hiperfunqciac – esaa 

organos mocilebis an misi nawilis gadideba, gamravlebadi ujredebis 

gayofis xarjze. hiperfunqcia SesaZlebelia gamowveuli iyos fuqnciis 

gaZlierebiT. mag.: sportsmenebSi SemCneulia gulisa da ConCxis 

muskulaturis hiperfunqcia. 
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regenreaciis safuZvels warmoadgens molekulur-genetikuri da 

ujredSigniTa meqanizmebi, rogiricaa: dnm-is redublikacia, cilis 

sinTezi, atf-is dagroveba da mitozi. procesebi, romlebic axorcieleben 

regeneracias, regulirdebian nervuli sistemiTa da humoruli 

faqtorebiT. tipiuri regeneracia damokidebulia nervuli sistemis 

moqmedebaze. 

regeneraciul procesze stimulirebas axdens organos fuqnciuri 

mdgomareoba, zemoqmedebas ki Sinagani sekreciis jirkvlebi, kerZod 

farisebri jirkvali da hipofizis hormonebi aCqareben kunTovani 

qsovilis regeneracias. cxovelebs, romelTac amokveTili aqvT farisebri 

jirkvali, regeneracia Senelebuli axasiaTebT, aseve Senelebul 

moqmedebas axorcielebs kastraciac. 

Tirkmelzeda jirkvlis qerqis pormoni – aldosteroni – axdens 

regeneraciis stimulirebas da srulfasovani vitaminuri kveba xels 

uwyobs regeneraciis procesebs. 

transplantacia – ewodeba organoebisa da qsovilebis gadanergvis 

porcess (laT. transplantatio – gadanergva). gadanergili organos nawili 

wodebulia – transplantantad. organizms, saidanac aRebulia 

gadasanergi masala gvevlineba – donorad. organizmi, sadac unda 

gadavnergoT transplantanti, wodebulia recipientad. 

ganarCeven transplantaciis 3 saxes: autotransplantacias, 

allotransplantaciasa da qsenotransplantacias. 

autotrasnplantaciis dros gadanergva sruldeba organizmis erTi 

nawilidan sxva nawilSi. 

allotransplantaciis dros gadanergva xorcieldeba erTidan meore 

organizmSi, magram es orive organizmi miekuTvneba erTsa da imave 

saxoebas.  

qsenotransplantaciis SemTxvevaSi gadanergva mimdinareobs 

sxvadasxva saxeobis organizmebSi. e.i. msgavsi SemTxvevis dros donoric 

da recipientic miekuTvnebian sxvadasxva saxoebebs. 

transplantaciis warmateba damokidebulia organizmis imunologiis 

reaqciebze. autransplantacia sruldeba warmatebiT, radgan donoric da 

transplantantic erTi organizmia, ar warmoiqmneba imunologiuri 

reaqciebi, da mimdinareobs WeSmariti Sexorceba. allotransplantaciis 
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dros donori da recipenti, rogorc wesi gansxvavdebian antigenebiT. 

gamonakliss warmoadgenen erTi kvercxujredidan ganviTarebuli tyupebi, 

romelTa genotipi da cilovani Semadgenloba erTnairia. qsenotransp-

lantacia SesaZlebelia uxerxemloebSi. 

plastikuri operaciebis mniSvnelovani nawils Seadgens – saxis 

nawilebis deformaciis gasworebasa da aRdgenaze mimarTuli 

kosmetikuri operaciebi. pirveli cdebi cxviris qsovilebis aRdgenisa 

gadanergvis gziT, Catarda indoeTSi jer kidev 1000 wlis winaT (Zv.w. 

aRricxvamde), rasac mohyva italielebis interesebi da XV s-is Semdeg 

igi gavrcelda mTel evropaSi. plastikuri operaciebiT xdeba 

simaxinjeebis armofxvra: mag.: ,,kurdRlis tuCi”-s, ,,mglis xaxis”. 

mimdinareobs operaciebi xaxis, saylapavis, sasqeso organoebis muclisa 

da mkerdis kedlebSi, qalaSi, da sxv. plastikuri operaciebis dros 

upiratesad sargebloben autotransplantaciiT. rusma qirurgma v. 

filatovma warmatebiT Caatara gardacvlilidan aRebuli rqovanas 

gadanergva recipientSi sibrmavis acilebis mizniT. misi saSualebiT 

mraval adamians daubrunda mxedveloba gaurTuleblad. 

pirvelad msofloSi 1934 wels Catarda cda Tirkmelis gadanergvaze 

rusi qirurgis u. voronis mier. 1957 wels akademikos b. petrovskis mier 

Catarda igive cda imunuri reaqciebis gaTvaliswinebiT. 1957 wels v. 

demixovma aCvena virtuozuli qirurgiuli teqnika. man erTi ZaRlis Tavi 

gadanerga meore ZaRlis sxeulze. aseTma orTavianma cxovelma icocxla 

xuTi dRe. misi Tavebi reagirebdnen garemo gamRizianeblebze: sakvebze, 

sinaTleze, xmaurze. cxoveli daiRupa Zlieri imunologiuri reaqciiT. 

dReisaTvis tranplantaciuri gadanergvidan yvelaze rTulia _ 

gulis gadanergva. gulis gadanergvis pirveli operacia adamianaSi 

Catarebuli iqna kristian barnardis mier keiptaunis hospitalSi 1967 

wels. transplantanti aRebul iqna avtoavariis Sedegad daRupuli 

axalgazrda qalis organizmidan. recipientma icocxla Tveze naklebi da 

gardaicvala imunuri sistemis garTulebiT. 1977 wels ganxorcielda 

gulis gadanergvis 328 operacia (saSualo sicocxlis xangrZlivoba 

operaciis Semdeg daaxloebiT grZeldeboda 10 weli). Catarebuli 

operaciebis Sedegad dadginda, rom am SemTxvevaSi mniSvnelovania 

recipientis imunuri sistema.  
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arsebobs monacemebi imis Sesaxeb, rom Tirkmlis gadanergvis Semdeg 

avadmyofma (recepientma) icocxla 15 weli. keTdeba operaciebi RviZlis, 

kuWqveSa jirkvalis, Tvalis rqovanas, gulis, Zvlis tvinisa da sxv. 

organoebis gadanergvaze. 

donoris sxeulidan transplantanti Cqara unda iqnes gadanergili 

recipientis organizmSi. Tu swrafi gadanergva SeuZlebelia, maSin 

gadasanergad iyeneben gayinul qsovilebsa da organoebs: Zvlis tvins, 

xrtilebs, rqovanas, Zvals da sxv. didi Teoriuli da praqtikuli 

mniSvneloba aqvs gayinvis process. 

transplantaciis process ar SeuZlia mTlianad gadawyvitos 

adamianSi arafunqciuri an dakarguli organos problema. amitom am 

mizniT gamoyenebulia xelovnuri gziT miRebuli: gulis sarqvelebi, 

romliTac SeuZliaT Secvalon dazianebuli nawilebi. sisxlZarRvebi, 

damzadebuli sxvadasxva sinTetikuri masalebidan da a.S. 

gvamidan aRebuli organoebis ,,gacocxleba” xdeba specialur 

kamerebSi, sadac izolirebuli TiTebi, yuris niJarebi, jirkvlebi da 

sxva organoebi ,,cocxloben” xelovnurad Seqmnil pirobebSi da maTi 

kvebisaTvis gamoyenebulia specialuri fiziologiuri xsnarebi 

gamdidrebuli JangbadiT. 

mravali adamianis sicocxle, gulis riTmuli moqmedebis mZime 

darRvevebiT, SesaZlebeli gaxda gadarCeniliyo miniaturuli eleqtro-

kardiostimulatoriT.  

mraval qsovilebSi mudmivad mimdinareobs fiziologiuri procesebis 

regeneracia dakavSirebuli ujredebis gayofasTan da maT ricxobriv 

zrdasTan. am procesebis dazianeba iwvevs simsivnis warmoqmnas da igi 

wodebulia _ blastomad. maTSi irRveva sasicocxlo procesebic. 

ganarCeven avTvisebian da keTilTvisebian simsivneebs. avTvisebianisaTvis 

damaxasiaTebelia infiltrirebuli zrdis unari, metastazireba da 

daSlis produqtebis gamoyofa. metastazireba gulisxmobs organizmebSi 

simsivnuri zrdis meoradi kvanZis warmoqmnas, romelic gamoiyofa 

pirveladi simsivnis warmoqmnis adgilidan. keTilTvisebiani simsivnis 

zrdas ar axlavs wanazardebi. amis magaliTad gvevlineba fibroma 

(simsivne SemaerTebeli qsovilisa) da mioma (kunTuri elementebisagan 

Semdgari). magram zogjer keTilTvisebiani simsivneebi gardaiqmnebian 
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avTvisebianad. aRwerilia cxovelebisa da adamianebis mravali simsivnis 

msgavseba, ramac migviyvana blastomogenur anu koncerogenur 

faqtorebamde. hipofizis hormonebis Warbma raodenobam SeiZleba 

gamoiwvios sakvercxeebis, agreTve saTesleebis da Tirkmelzeda 

jirkvlebis simsivnis ganviTareba, e.i. moxdeba hormonaluri 

wonasworobis darRveva. romlis mazezad gvevlineba koordinaciuli 

kavSiris dakargva nervul sistemasa da Sinagan sekreciis jirkvlebs 

Soris, aseve TviTon jirkvlebs Soris.  

koncerogenuri TvisebebiT aRWurvilia maionizebuli gamosxivebebi, 

rendgenis sxivebi da ultraisferi sxivebis Warbi gamoyeneba.  

blastogenuri TvisebebiT aRWurvilia sxvadasxva qimiuri da 

fizikuri faqtorebi, romelTa miReba SeiZleba ara marto garedan, 

aramed TviTon organizmidan.  

amerikelma mecnierma f. rausma 1911 wels pirvelma gviCvena qaTmebSi 

sarkoma, romelic SesaZlebelia gamowveuli iyo gansakuTrebuli virusis 

SeyvaniT qaTmebSi. agreTve dadginda virusuli warmoSoba zogierTi 

simsivnisa, mag. leikozi adamianebSi. gamomwvevi virusebis moxvedra 

ujredSi iwvevs maT gamravlebas.  

XX saukunis 70-ian wlebSi virusulma Teoriam ukve transkribciis 

Seswavlis gziT SeiZina mtkicebuleba g. Teminis da d. baltimoris 

cdebSi. Cveulebrivi infeqciuri virusebi moxvdebian ra ujredSi, 

mravldebian da iwveven ujredis daRupvas. 

onkogenuri virusebi Semdegnairad iqcevian: 

rnm molekulaze uku transkrifciis saSualebiT sinTezdeba dnm. 

Semdeg es dnm ganlagdeba ujred-maspinZlis genSi da gaerTiandeba mis 

dnm-Tan. imyofeba ra ujredis genetikuri aparatis SemadgenlobaSi, ucxo 

dnm axdens cilebis sinTezis programirebas, romelic specifiuria 

simsivnuri virusisTvis da iwvevs normaluri ujredis avTvisebianSi 

gardaqmnas. 

yvela simsivnuri ujredi Seicavs organizmisaTvis ara damaxasiaTe-

bel cilebs. gansakuTrebiT es cilebi Seswavlilia ufro xSirad 

bavSvebSi, vidre asakovan adamianebSi. jer kidev jerovnad ar aris 

dadgenili simsivnuri zrdisa da xarisxis gamomwvevi mizezebi. 
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yvela problema, romelic mimdinareobs ujredSi, Seiswavleba 

endokrinologebis, imunologebis, genetikosebisa da bioqimikosebis mier. 

  

qsovilebi 

 

ujredTa grova, romelsac axasiaTebs erTgvarovani anatomiuri 

agebuleba da axorcieleben msgavs saSemsruleblo funqciebs, qsovilebi 

ewodebaT. mecnierebas, romelic Seicavs mravalujrediani cxovelebisa 

da adamianis qsovilebs _ histologia ewodeba. (berZ. histos _ qsovili, 

logos _ moZRvreba). igi swavlobs qsovilebis agebulebas, ganviTarebas, 

funqcionirebis zogad principebs. qsovilebi xasiaTdebian zomebiT, 

formebiT, ganlagebiT da funqciebis sxvadasxvagvarobiT. 

qsovilebi specializaciis mixedviT iyofian sam kategoriad: 

pirvel kategorias miekuTvnebian qsovilebi, romelTa ujredebi 

aRweven maRal specializacias, kargaven gamravlebis unars. esenia: 

neironebi da eriTrocitebi. 

meore kategorias miekuTvneba ujreduli populaciebi, romelTa 

ujredebi xasiaTdebian sicocxlis xangrZlivobiT, amitom aucilebelia 

maTi Secvla axali ujreduli elementebiT. isini warmodgenilia 

Rerovani ujredebiT. 

mesame kategoriaSi gaerTianebulia is ujredebi, romlebic TavianTi 

sicocxlis xangrZlivobiT gamoirCevian, magram Tu SevadarebT mTeli 

organizmis sicocxlis xangrZlivobas, maTi sicocxle xanmoklea. maT 

miekuTvnebian RviZlis, Tirkmliszeda jirkvlis ujredebi da sxv. 

adamianis organizmSi gvxvdeba: epiTeluri, SemaerTebeli, kunTovani, 

nervuli, reproduqciuli qsovilebi. 

epiTeliuri qsovili Sedgeba ujredebisagan, romlebic faraven 

sxeulis zedapirs, Sinagan organoebs da siRrueebs. isini asruleben 

damcvelobiTi, SewoviTi, sekreciisa da gamaRizianebeli faqtorebis 

mimReb funqciebs. 

epiTeliuri qsovili icavs mis qvemoT ganlagebul ujredebs 

meqanikuri dazianebisagan, qimiuri nivTierebebis zemoqmedebisagan, 

mikrobebis SeWrisagan da gamoSrobisagan. epiTeliuri qsoviliT 

amofenilia saWmlis momnelebeli traqti, amave dros emsaxureba 
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sxvadasxva nivTierebebis gamoyofas. saSemsruleblo funqciebis da 

ujredebis formis mixedviT epiTeliuri qsovili iyofa ramdenime 

jgufad: 

1.  erTSriani brtyeli epiTeliumi _ Sedgeba brtyeli ujredebisagan. 

maT gaaCniaT mravalkuTxovani forma. igi gvxvdeba kanis gare 

safarvelis saxiT. misi ujredebi SeiniSneba piris RruSi, saWmlis 

momnelebel traqtSi, saSoSi. brtyeli epiTeliumi ramdenime 

Srisagan aris warmodgenili, isini erTmaneTTan mWidrodaa 

mijrili da mas mravalSriani brtyeli epiTeliumi ewodeba. 

2.  erTSriani kuburi epiTeliumi _ Sedgeba kubismagvari 

ujredebisagan. am saxis epiTeliumi gvxvdeba Tirkmlis, sanerwyve 

jirkvlis, pankreasis arxebsa da sakvercxeebSi. 

3.  erTSriani cilindruli epiTeliumi Semadgeneli ujredebis 

simaRle Warbobs mis siganes. isini dakavSirebulia ujredSorisi 

kontaqtebiT. aseTi tipis qsovili Sedgeba sekretoruli da 

Semwovi ujredebisagan da gvxvdeba kuWsa da nawlavebSi. 

4.  sekretoruli erTSriani epiTeliumis ujredi specializebulia 

lorwos gamosamuSaveblad. igi warmoqmnis kuWis lorwovan safars 

da saSvilosnos yels. 

5.  erTSriani cilindruli wamwamovani epiTelebis cilindrul 

ujredebs boloebze gaaCniaT citoplazmuri gamonazardebi _ 

wamwamebi, romlebic Tavisi riTmuli moZraobebiT ujredis 

zedapirTan myof masalas gadaadgileben erTi mimarTulebiT. isini 

gvxvdebian sasunTq gzebSi, amofenilis saxiT. 

6.  mgrZnobiare _ sensoruli epiTeliumi warmoadgens gaRizianebis 

aRmqmel specializebul ujredebs. isini gvxvdebian cxviris 

RruSi, sadac emsaxurebian sunis aRqmas. 

7.  gardamavali epiTeliumiT _ amofenilia Sardis buSti. isini 

daWimul mdgomareobaSi emsgavseba mravalSrian epiTeliums. 

8.  mravalSriani brtyeli garqovanebuli epiTeliumis zedapiruli 

ujredebi garqovanebulebia da esaa epidermisi. 

9.  mravalSriani brtyeli gaurqovanebuli epiTeliumi, romlebic 

gvxvdebian svel zedapirze, Sewovis funqcias ar asruleben da 

gvxvdebian piris Rrusa da saSoSi. 
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10. mravalSriani cilindruli epiTeliumi _ gvxvdeba svel zedapirze. 

iSviaTad didi jirkvlebis sadinari amofenilia mravalSriani 

epiTeliumiT da Sedgeba mocimcime ujredebisagan. 

11. jirkvlovan epiTeliums gaaCnia cilindruli an kuburi formebi. 

isini specializebulia nivTierebebis, rogoricaa: rZis, yuridan 

gogirdis, oflis sekreciisaTvis. 

SemaerTebel qsovils miekuTvneba sakuTriv SemaerTebeli qsovili: 

Zvlis, xrtilis myesebi, cximovani qsovilebi. maT ujredebs gaaCniaT 

ujredSorisi nivTierebebis didi raodenobiT sekrecia. es nivTiereba 

asrulebs SemaerTebeli da sayrdeni masalis rols. ZiriTad nivTierebas 

warmoadgens SemaerTebelqsovilovani ujredis _ fibroblastis mier 

gamoyofili _ kolageni. (g. gogiCaZe da sxva). 

SemaerTebeli qsovili ori saxisaa: mkvrivi da faSari. mkvrivi 

SemaerTebeli qsovilis ZiriTadi nivTiereba boWkoebis aburduli badea 

da mis warmomqmnel SemaerTebel qsovilovan ujredebs gars akravs. es 

ujredebi gamoyofen nivTierebebs, saidanac aigeba es boWkoebi. mkvrivi 

SemaerTebeli qsovili gvxvdeba organizmSi yvelgan. igi akavSirebs kansa 

da kunTebs. jirkvlebi inarCuneben stabilurobas. mkvriv SemaerTebel 

qsovilebs miekuTvneba myesebi da iogebi. myesebi _ drekadi struqturebia. 

isini Zvlebze amagreben kunTebs. iogebi ki _ erTmaneTTan aerTeben 

Zvlebs da axasiaTebT elastiuroba. 

faSari SemaerTebeli qsovilebi gvxvdebian organizmSi yvelgan: 

sisxlZarRvebSi, nervebSi, kunTebsa da fasciebSi. maTSi moipoveba ori 

tipis boWkoebi: aqedan erTi Seicavs cila _ kolagens, romlis sisqe  _ 

10 mkm. maT kolagenuri boWkoebi anu fibrilebi ewodeba. meore ki ufro 

Txeli, 1 mkm sisqisaa da elastini anu elastikuri boWkoebi hqvia. 

boWkoebs Soris birTvebia, romlebic ekuTvnian fibroblastebs _ 

ujredebs, swored isini awarmoeben kolagenisa da elastinis boWkoebs. 

mozrdil adamianSi ConCxi Sedgeba xrtilebisa da Zvlebisagan. 

Canasaxis ConCxi _ xrtilebisagan, magram yvela zrdasrul formaSi 

xrtilovani ConCxi icvleba ZvlovaniT. (gamonaklisia zvigeni da 

skarosi). adamianSi xrtilovani sayrdeni gvxvdeba yuris niJarasa da 

cxviris wverSi. 
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Zvlis ujredebi _ osteoblastebi da osteocitebi funqcionireben 

da gamoyofen Zvlis ZiriTad nivTierebebs. isini Seicaven kalciumis 

marilebs da organul nivTierebebs. kalciumis marilebi Zvals aniWebs 

simagres, organuli nivTierebebi ki _ drekadobas. Zvlebis umravlesobas 

Sua nawilSi gaaCnia siRrue _ sadac gvxvdeba Zvlis yviTeli an wiTeli 

tvini, romelic sisxlwarmoqmnisa da imunuri funqciebis matarebelia. 

masSi warmoiqmneba eriTrocitebi da leikocitebis zogierTi forma. 

kunTovani qsovili _ cxovelTa umravlesobaSi, adamianSi 

ganapirobebs moZraobas. is warmodgenilia cilindruli an 

TiTistariseburi ujredebiT, romelsac gaaCnia didi raodenobiT wvrili, 

paralelurad ganlagebuli boWkoebi _ miofibrilebi. 

adamianSi asxvaveben kunTovani qsovilis sam tips: ConCxis kunTebs, 

gluv kunTebsa da gulis kunTs. 

ConCxis kunTebi mimagrebulia mis nawilze, gluvi kunTebi gvxvdeba 

sxvadasxva Sinagan organoSi, isini mravalbirTvianebia. gulis kunTi ki 

gvxvdeba mxolod gulis kedelSi. 

ConCxisa da gulis kunTebis ujredebi mravalbirTviania da maTi 

boWkoebi Seicaven morigeobiT ganlagebul Ria da muq ganiv zolebs. 

amitomac mas ewodeba ganivzoliani. am zolebs mniSvneloba aqvs 

SekumSvis procesTan. ganivzoliani kunTebis boWkoebi sigrZiT  1-40 mm. 

siganiT _ 0,1 mm-ia. boWkoebi garemoculia membraniT. ConCxis kunTebi 

emorCilebian adamianis nebas, amitom maT nebiTi muskulatura ewodebaT. 

gulisa da gluvi kunTebi warmoadgenen aranebiT muskulaturas, radgan 

isini adamianis nebas ar eqvemdebareba. 

nervuli qsovili _ Sedgeba iseTi ujredebisagan, romelic 

specializebulia impulsebis  gasatareblad. maT neironebi ewodeba. maTi 

forma Sesabameba maT Sesrulebul funqcias. neironebs sxvadasxva forma 

da zoma gaaCnia. nerviul ujredebs sxeulSi gaaCniaT birTvi da mravali 

gamonazardi, anu morCebi. gamonazardebidan zogierTi Zalze grZelia. 

mag.: zurgis tvinidan xelisaken an fexisaken mimarTuli, romelic 1m 

aRwevs, mas aqsoni ewodeba. mokleebs ki _ dendritebi. aqsonebi atareben 

impulsebs ujredis sxeulidan periferiisaken. dendritebi ki ujredis 

sxeulisaken. erTi neironis aqsoni ukavSirdeba meore neironis dendrits 

da maT kontaqtis adgils _ sinafsi hqvia. sinafss aqsonsa da dendrits 
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Soris aris sivrce. sinafsSi impulsis gadaecema aqsonidan dendritze da 

ara _ piriqiT. igi TiTqos asrulebs sarqvelis rols, romelic xels 

uSlis impulsebis ukugziT gatarebas. 

reproduqciuli qsovilebi Sedgebian kvercxujredisa da 

spermatozoidisgan. es is ujredebia, romlebic emsaxurebian gamravlebas. 

kvercxujredi uZravia da gaaCnia mrgvali an ovaluri forma. 

citoplazma mdidaria yviTriT, romelic emsaxureba Canasaxis kvebas. 

spermatozoidi _ kvercxujredTan SedarebiT xasiaTdebian mcire 

zomiT, Sedgebian Tavis, yelisa da kudisgan. TavSi moTavsebulia birTvi, 

kudi warmoadgens samoZrao saSualebas. spermatozoidebis forma 

sxvadasxva cxovelSi gansxvavebulia. sasqeso ujredebs _ gametebi 

ewodebaT. isini viTardebian sakvercxisa da saTeslis qsovilisagan, 

romelnic eqtodermuli warmoSobisaa. amitom zogierTi biologi maT 

epiTelur qsovils akuTvnebs. 

 

sisxli 

 

sisxli organizmis `sarkea~. igi mniSvnelovan informacias iZleva 

adamianis janmrTelobis mdgomareobaze. sisxli warmoadgens SemaerTebel 

qsovils. igi organizmis Txevadi Sinagani garemoa (qsovilur siTxesTan 

da limfasTan erTad). yovel adamians daaxlovebiT xuTi litri sisxli 

aqvs. bavSvebSi sisxlis raodenoba gacilebiT metia, vidre mozrdilebSi. 

ZarRvebSi sisxlis mTliani raodneoba ki ar moZraobs, aramed misi 

garkveuli nawili inaxeba elenTaSi, RviZlSi, kansa da filtvebSi.  

organizmSi sisxlis warmoqmna ujreduli diferencirebis 

mravalstadiuri procesia. igi asrulebs mraval funqcias: 1) sasunTqi – 

Jangbadis da naxSirorJangis transporti; 2) trofikuli – sakvebi 

nivTierebebis transporti; 3) gamomyofi – Tirkmelebidan cvlis 

produqtis transporti; 4) damcvelobiTi – mikroorganizmebis 

uvnebelyofa da sisxlis Sededeba; 5) humorul regulaciaSi monawileoba 

– hormonebis transportireba; 6) homeostazuri – organizmis Sinagani 

garemos mudmivobis SenarCuneba. 

sisxli Sedgeba Txevadi nawilisagan – plazmisagan da masSi 

gabneuli fomriani elementebisagan: eriTrocitebisagan (sisxlis wiTeli 
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sxeulakebi), leikocitebisagan (TeTri sxeulakebi) da Trombocitebisagan 

(sisxlis firfitebisagan). 

sisxlis plazma daaxloebiT 60%-ia, formini elementebi ki – 40%. 

plazma gamWvirvale yviTeli feris siTxea, romlis SemagenlobaSi 

vxvdebiT 90% _ wyals, 7% _ cilebs, 0.8% _ cximebs, 0.12% _ naxSirwylebs, 

0.9% _ mineralur marilebs (umTavresad NaCl ) da 0.01% _ daSlis 

produqtebs da sxva nivTierebebs (a. cuzmeri, l. petroSina 1987w.). 

eriTrocitebi – sisxlis wiTeli sxeulakebia, ubirTvo ujredebia. 

warmoiqmnebian wiTel tvinSi, romelic Zvlis Rrublisebr nivTierebebSi 

mdebareobs. misi sicocxlis xangrZlivoba daaxlovebiT 3-4 Tvea. gaaCnia 

ormxriv Cazneqili diskos forma. romelic adidebs mis zedapirs. maTi 

raodenoba meryeobs organizmis mdgradobis mixedviT. janmrTeli 

adamianis 1mm3 _ daaxloebiT 5 milioni eriTrocitia. adamianis sisxlSi 

yovel wamSi iRupeba daaxloebiT 4 milioni eriTrociti (fiziologiuri 

regeneracia), magram amdenive aRsdgeba. satransporto funqciis 

Sesrulebisas maT ujredebamde moaqvT Jangbadi, iqidan ki gamoaqvT 

naxSirorJangi. eriTrocitis SsemadgenlobaSi Sedis cila _ hemoglobini, 

romelic Sedgeba aracilovani nawilisagan – hemisagan. masSi gvxvdeba 

rkina da cilovani nawilisagan – globinisgan. hemi Seicavs 2 valentian 

rkinas, filtvebSi sisxlis gavlisas rkina advilad Sedis qimiur 

reaqciaSi JangbadTan da warmoiqmneba aramtkice naerTi – 

oqsihemoglobini. rkina masSi gadaiqceva 3 valentianad. qsovilebis 

ujredebSi gavlisas sisxli isev advilad gascms Jangbads, rogorc 

ierTebs da rkina gadaiqceva isev 2 valentianad. organoebSi hemoglobini 

ukavSirdeba naxSirorJangs. am SenaerTs karbohemoglobini ewodeba. 

filtvebSi is Tavisufldeba naxSirorJangisagan da ierTebs isev 

Jangbads. eriTrocitebis raodenoba matulobs adamianis fizikuri 

datvirTvis SemTxvevaSi. erTirocitebis miwodebul Jangbads 

mitoqondriebi iyeneben organuli nivTierebebis dasaJangad. energia, 

romelic am dros Tavisufldeba saWiroa gulis, saWmlis momnelebeli 

sistemis da kunTebis muSaobisaTvis, organul nivTierebaTa sinTezis – 

asimilaciisaTvis da sxva sasicocxlo procesebisaTvis. 
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sisxli, romelic gajerebulia Jangbadis Semcveli hemoglobiniT – 

arteriuli sisxli ewodeba, xolo sisxli romelic ganTavisuflebulia 

Jangbadisagan da datvirTulia naxSirorJangiT _ venuri sisxli ewodeba. 

adamianis sisxlis eriTrocitebis saerTo zedapiri daaxloebiT 

3500m3-ia. isini Seicaven mraval nivTierebas. qimiuri elementebidan 

gvxvdeba ( ) glukoza, vitaminebi. magram mTavari mainc 

hemoglobinia – is rTuli cilaa, romelic Seicavs rkinas. swored rkina 

sisxls aZlevs wiTel Seferilobas. 

eriTrocitebis garkveuli raodenoba elenTaSi droebiT inaxeba _ 

deponirdeba. elenTa itevs 300 l sisxls. rodesac aucilebeli xdeba 

organizmis gaZlierebuli momarageba sisxliT, elenTa mimoqcevaSi 

gadaisvris sisxlis saWiro ulufas. eriTrocitebis daSla mimdnareobs 

elenTaSi an RviZlSi. hemoglobinis daSlis dros warmoiqmneba naRvelis 

pigmenti, xolo hemoglobinSi myofi rkina RviZlSi inaxeba. Semdeg is 

gadadis Zvlis wiTel tvinSi da xmardeba axali erTirocitebis 

warmoqnas. 

sisxlis TeTri sxeulakebia – leikocitebi, romelTa ramdenime 

saxeoba arsebobs. isini gansxvavdebian agebulebis da funqciis mixedviT. 

radgan leikocitebs feri ar gaaCniaT, mas sisxlis TeTr ujredebsac 

uwodeben. leikocitebs birTvi gaaCniaT. 1 mm3-Si daaxlovebiT 6-8 aTasi 

leikocitia. cocxloben ramdenime dRe-Rame an ramdenime aTeuli weli. 

warmoiqmnebian Zvlis wiTel tvinSi, elenTasa da limfur kvanZebSi. maTi 

forma cvalebadia. isini amebis msgavsad cru fexebiT moZraoben, aRweven 

wvrili sisxlZarRvebis _ kapilarebis kedlebSi dazianebul qsovilamde. 

leikocitebs aqvT unari SeboWon da sakuTari citoplazmaSi moinelon 

organizmSi SeRweuli sxvadasxva mikrobebi. leikocitebis dacviTi 

funqcia aRmoCenili iyo rusi mecnieris i. meCnikovis mier, risTvisac mas 

1908 w. nobelis premia mieniWa. meCnikovma leikocitebs – fagocitebi 

uwoda, xolo maT mier mikrobebis STanTqmis unars – fagocitozi (berZ. 

fagos – STanTqmelebi). iq, sadac organizmSi SeiWrebian ucxo sxeulebi, 

Tavs iyrian lekocitebi, romlebic STanTqaven da ineleben mikrobebs. am 

dros Tavisufldebian nivTierebebi, romlebic iwveven anTebiT reaqcias. 

amas Tan mosdevs SeSupeba, temperaturis momateba, dazianebuli adgilis 
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gawiTleba. am procesSi leikocitebi iRupebian, Cirqi ki, romelic 

anTebis dros warmoiqmneba, daRupuli leikocitebis grovaa. 

ucxo sxeulebisagan dacva sruldeba ara marto fagocitozis, 

aramed organizmSi aseve warmoqmnili gansakuTrebuli cilebis – 

antisxeulebis daxmarebiTac. isini auvnebleben ucxo sxeulebsa da maT 

Sxamebs. antisxeulebis gamomuSavebaSi monawileoben gansakuTrebuli 

saxis leikocitebi. isini gvxvdebian rogorc sisxlSi, aseve limfaSic. 

amitom maT – limfocitebi ewodebaT. zogi antisxeuli moqmedebs erTi 

daavadebis gamomwvevebze. esaa specifikuri leikocitebi, zogic _ 

ramdenime daavadebis gamomwvevebze. antisxeulebi didxans arseboben, rac 

ganapirobebs organizmSi mis Seeuvalobas raime daavadebebis ganmeorebiT 

miRebis dros. e.i. leikocitebi organizmSi ganapirobeben senSeuvalobas, 

rasac imuniteti ewodeba. 

sisxlis firfitebs – Trombocitebs gaaCnia martivi agebuleba da 

advilad iSlebian. Trombocitebi warmoiqmnebian Zvlis wiTel tvinSi da 

elenTaSi. 1mm3 sisxlSi – 200-400000 Trombocitia. maTi ricxvis Semcireba 

amcirebs sisxlSi Sededebis unars da iwvevs sisxldenas. Trombocitebi 

ubirTvo da uformoa, amitom maT sisxlis firfitebsac uwodeben. maTi 

sicocxlis xangrZlivoba 5-7 dRea. maTi daSla xdeba elenTaSi. 

 

 

sisxlis Sededeba 

 

sisxlis Sededebas _ koagulacia ewodeba. igi sruldeba Tromboci-

tebis uSualo monawileobiT. is icavs organizms sisxlis dakargvisagan, 

rac warmoadgenes udides biologiur process. am procesSi mniSvnelovan 

rols asruleben plazmaSi kalciumis marilebi, vitamini , haerTan 

Sexeba da plazmaSi arsebuli xsnadi cilis – fibrinogenis gardaqmna 

uxsnad boWkovan cilad – fibrinad. fibrinis boWkoebSi ixlarTeba 

sisxlis ujredebi, rac Senadeds wiTel fers aZlevs. warmoiqmneba 

Senadedi koltis saxiT. esaa trombi (berZ. Trombi – kolti). Senadedis 

warmoqmna mimdinareobs 3-8 wuTi. kolti xels uSlis sisxlis gamosvlas 

Wrilobidan, Senadedi TandaTan sqeldeba, ZarRvs Wrilobaze efareba, 
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rogorc sacobi da iwvevs sisxldenis Sewyvetas. droTa ganmavlobaSi 

xdeba ZarRvis kedlis aRdgena da trombis Sewova. 

fibrinogeni gvxvdeba limfaSic, magram misi Sededeba ufro nela 

mimdinareobs. 

fibringamoclil sisxls ewodeba – defibrinirebuli. 

sisxlis Sededeba rTuli procesia. igi Sedgeba 3 stadiisagan. 

1. tromboblastinis warmoqmna (is Cndeba sisxldenisas); 

2. tromboblastini kalciumis ionebTan erTad moqmedebs sisxlSi 

arsebul araaqtiur fermentze – proTrombinze, romelsac 

gadaaqcevs aqtiur fermentad; 

3. fermenti – trombini, moqmedebs xsnad cila fibrinigenze da 

gadaaqcevs mas uxsnad cila – fibrinad. 

sisxlis Sededeba SeiZleba moxdes sisxlZarRvebSi garsis 

dazianebis an sisxlis Sededebis unaris momatebisas, rasac 

hiperkoagulacia ewodeba, xolo Sededebis sawinaaRmdego nivTierebebs – 

antikoagulantebi. sisxlis Sededebas xels uSlian fizikuri faqtorebi, 

qimiuri nivTierebebi, mJaveebi, marilebi. agreTve heparini (sisxlis 

Sededebis Semaferxebeli nivTierebaa). zogierT adamianSi dabadebidan ar 

arsebobs sisxlis Sededebis unari da umniSvnelo Wrilobamac ki 

SeiZleba am adamianis sikvdili gamoiwvios. am daavadebas _ hemofilia, 

ewodeba. misi mizezia sisxlSi antihemofiluri cilis deficiti. 

sisxlis didi raodenobiT dakargvisas viTardeba organizmSi 

sisxlnakleboba. sisxlnakleboba SeiZleba ganviTardes eriTrocitebis 

Semcirebisas an masSi hemoglobinis Semcvelobis daqveiTebisas, an orive 

mizeziT erTdroulad. sisxlnaklebobas iwvevs: arasakmarisi kveba, 

zogierTi gadamdebi sneuleba, sisxlis dakargva, Zvlis tvinis funqcibis 

dakargva. magram sisxlnakleboba gankurnebadi daavadebaa. gaZlierebuli 

kveba, sufTa haerze yofna, sisxlis gadasxma xels uwyobs eriTrocitSi 

hemoglobinis Semcvelobis aRdgenas. 

zogierTi daavadebis an sisxlis dakargvis Semdeg adamianebi 

mimarTaven sisxlis gadasxmas. pirvelad sisxlis gadasxma Catarda 1667 

wels. adamianis venaSi Seyvanil iqna cxovelis sisxli, magram es cda 

warumatebeli iyo. aseTi gadasxmebi iwvevs mZime reaqciebs da igi xSirad 
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mTavrdeboda adamianis sikvdiliT. e.i. xdeboda eriTrocitebis 

aglutinacia  (Sewebeba).  

1901 wels k. landSteinerma daadgina, rom adamianTa sisxli 

gansxvavdeba qimiuri SedgenilobiT. man aRniSna, rom aglutinacias iwvevs 

sisxlis SeuTavsebloba organizmTa Soris. landSteinerma am sakiTxis 

dros eriTrocitebSi aRmoaCina 2 antigeni, rasac  da  antigenebi 

uwoda. erTi saxis antigenenSi gvxvdeba  antigeni da meoreSi , xolo 

zogierT eriTrocitebSi ki _ arcerTi. sisxlis SratSi gvxvdeba -s 

sawinaaRmdego antisxeulebi da sadac araa  da  anitgenebi. iq am 

antigenebis sawinaaRmdego antisxeulebia. am aRmoCeniT k. landSteinerma 

safuZveli Cauyara medicinis axal mimarTlebas – imunohematologias. 

sisxlis Tvisebebis mixedviT kacobrioba gaiyo 4 jgufad. sisxlis 

jgufebis dadgenisa da gansazRvris safuZvelze warmoiqmna sisxlis 

gadasxmis mecnierulad dasabuTebuli SesaZlebloba. adamiani, romelic 

gascems sisxls – donori ewodeba. xolo adamians, romelsac sisxls 

gadausxamen – recipienti. 

sisxlis gadasxma farTodaa gavrcelebuli medicinaSi, rogorc erT-

erTi efeqturi samkurnalo saSualeba sissxlnaklebobisa. erTi adamianis 

sisxli yovelTvis ar uTavsdeba meore adamianis sisxls. gadasxmisaTvis 

xmaroben im jgufs, romelic zians ar miayenebs recipients. 

I – jgufis sisxlis wodebulia 0-an jgufad. masSi araa antigenebi  

da . samagierod aris orive tipis antisxeulebi: anti –  da anti – .  

I jgufis sisxlis mqone adamiani wodebulia `universalur donorad~ 

da mas SeuZlia daxmareba gauwios sxva jgufebis sisxlis mqone 

adamianebs, radgan masSi araa recipientis organizmisaTvis ucxo 

antigenebi. I jgufis SratSi moipoveba antisxeulebi -c da -c 

antigenebisaTvis. amitomac maT SeiZleba gadaesxaT mxolod uantigeno I 

jgufis sisxli (0-vani). II da III jg. sisxlSi aris erT-erTi antigenis 

antisxeulebi. am SemTxvevaSi moxdeba eriTrocitebis Sewebeba – mZime 

SedegiT. 

II – jgufSi ( ) ar aris antigeni , magram aris anti _ 

antisxeulebi; 
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III – jgufSi ( ) ar aris antigeni , magram aris misi sawinaaRmdego 

antisxeuli. 

IV – jgufis mqone adamianis sisxlSi ( ) aris antigenebi orive 

saxis da SratSi _ aris orives Sesabamisi antisxeulebi. maSin am IV-

jgufis sisxlis gadasxma sxva jgufisaTvis SeuZlebelia. samagierod 

misTvis SesaZlebelia nebismieri jgufis sisxlis miReba. amitom IV 

jgufis sisxlis mqone adamianebi `universalur recipientebad~ arian 

wodebulni. 

 

adamianebSi sisxlis gadasxma SeiZleba warmovidginoT sqematurad: 

 

sisxlis jgufebi Gascems miiReben 

I I, II, III, IV I 

II II, IV II, I 

III III, IV III, I 

IV IV I, II, III, IV 

 

yoveli adamiani Tavisi mSoblebisagan iRebs memkvidreobiT sisxlis 

jgufs, romelic mTeli sicocxlis ganmavlobaSi ar icvleba. am 

jgufebidan yvelaze gavrcelebulia I jgufis sisxli, yvelaze iSviaTi ki 

IV-jgufisaa. 

k. landSteineris aRmoCena warmoadgenda medicinis da biologiis 

did Sedevrs da aRiarebulia sisxlis  – sistemad. 

1927 w. k. landSteinerma f. levinTan erTad eriTrocitebSi ipova 

kidev 4 antigeni. romelTac  da  antigenebi uwoda. 1940 w. man 

bocverebs Seuyvana sisxlSi makaka rezusis eriTrocitebi da miiRo 

eriTrocitebis sawinaaRmdego Srati. k. landSteinerma daaskvna, rom 

adamianis eriTrocitebSic iyo raRac antigeni, romelic gaaCnia makaka 

rezussac. am antigens man rezus-faqtori uwoda. mosaxleobis sisxlis 

Seswavlis Sedegad dadginda, rom misi  Seicavda rezus-faqtors, 

romelTac rezus-dadebiTianebi ewodaT, xolo mosaxleobis mcire nawili 

 ar Seicavda rezus-faqtors da maT rezus-uaryofiTianebi 

daerqvaT. aseTive Tanafardobaa amerikisa da iaponiis qveynebis 



 186 

mosaxleobaSi. rezus-faqtoris geni lokalizebulia qromosomaSi. rezus-

faqtori cilaa arsebuli adamianTa eriTrocitebSi. 

rezus-dadebiTi mamis da rezus-uaryofiTi qalis Svilebi ibadebian 

siyviTliT. mas – hemolizuri siyviTle ewodeba. es daavadeba vlindeba 

mZimed da bavSvebi iRupebian. 

im SemTxvevaSi, roca mSoblebi orveni rezus-faqtoris mixedviT 

erTnairebi arian, saSiSi araferia. 

bavSvi, niSan-TvisebaTa naxevars iRebs dedisagan da meore naxevars _ 

mamisagan. Tu mamis sisxlis ujredebi Seicaven dadebiT rezus-faqtors 

igi SesaZlebelia aRmoaCndes Svilsac, romelic viTardeba dedis 

organizmSi (romelic rezus-uaryofiTia) da mamis memkvidreobis 

matarebeli nayofi (Svili) gamoimuSavebs rezus-antigens, romelic araa 

dedis organizmSi da Tu es rezus-faqtori SeaRwevs dedis organizmSi, 

igi gamoiwvevs Sesabamisi antisxeulebis warmoqnas, romlebic nayofis 

sisxlSi SeaRwevs da daiwyebs nayofis erTirocitebis Sewebebas, daSlas 

da nayofis dabadebamde daRupvas. magram Tu nayofi droulad daibada, 

axalSobils ganuviTardeba mZime daavadeba – hemolizuri siyviTle, 

romelic SesaZlebelia sikvdiliT damTavrdes. am daavadebis Tavidan 

acilebis mizniT gamoyenebulia imunologiuri meTodi: qali – rezus-

uaryofiTia, kaci ki rezus-dadebiTi. pirveli orsulobis bolos qali 

mSobiarobamde ramdenime dRiT adre akiTxavs samSobiaro saxls, 

uSualod mSobiarobamde an mis damTavrebisTanave mas Seuyvanen imunur 

Srats, romelic didi raodenobiT Seicavs rezus-antigenebis 

sawinaaRmdego antisxeulebs, (bavSvisTvis uvnebels). isini dedis sisxlSi 

mSobiarobisas SeWril antigenebs SeboWaven. SratTan erTad Seyvanili 

antigenebi 2-3 kviris Semdeg gaqreba dedis sisxlidan, sakuTari ki ar 

gamomuSavdeba. es meTodi qalebis 98%-Si Sedegiania da msoflioSi 

aprobirebulia. 

antigenebis mixedviT ori erTnairi piri ar arsebobs, yvelas 

axasiaTbs mxolod misTvis damaxasiaTebeli individualuaroba, rasac 

`antigenuri mozaika~ hqvia. 
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sisxlis daavadebebi 

 

sisxlis daavadebebidan aRsaniSnavia anemia – sisxlnakleboba, 

romelic niSnavs hemoglobinis an sisxlis saerTo raodenobis 

Semcirebas. igi gamoixateba misi moculeobis erTeulSi koncentraciis 

daqveiTebiT. sisxlis dakargvisas vlindeba: gulis cemis gaxSireba, 

qoSini, fermkrTaloba, sisuste da a.S. 

anemiis yvelaze gavrcelebuli forma axalSobilebSi _ hemolizuri 

anemiaa; dedisa da bavSvis eriTrocitebSi aris antigenuri sxvaoba. igi 

1938 wels aRwera deroum. misi varaudiT, am mdgomaroebis safuZvels 

warmoadgenda konfliqti dedisa da bavSvis organizmebs Soris. 

hemolizuri daavadeba viTardeba nayofSi placentis saSualebiT. dedis 

antisxeulebis SeWris Sedegad, romlebic  fiqsirdebian nayofis 

eriTrocitebis zedapirze da Semdeg isini makrofagebis msxverplni 

xdebian. dedis antisxeulebi iwveven eriTrocitebis aglutinacias, Semdeg 

liziss – rac iwvevs siyviTles, romlis mZime SemTxvevaSi nayofSi 

viTardeba, SeSupeba, ascidi da plevralur RruSi transudati. bavSvi 

SeiZleba daibados mkvdaric. ukeTes SemTxvevaSi bavSvSi diddeba RviZli, 

elenTa, kani fermkrTalia da dazianebuli aqvT nervuli sistemac. aseT 

bavSvebSi daqveiTebulia inteleqti da SemecnebiTi funqciebi. 

mwvave hosthemoragiuli anemia – esaa sisxlis didi raodenobis 

swrafad dakargva. cirkulirebadi eriTrocitebis moculobis Semcireba 

iwvevs hipoqsias – qoSins, gulis cemis gaxSirebas. sisxlZarRvebis 

moculobis Semcireba xels uwyobs kompensacias, maTi xangrZlivi spazmi 

uaryofiTad moqmedebs mirkocirkulaciaze da aman SeiZleba gamoiwvios 

Soki. ris Semdeg SeiZleba daiRupos avadmyofi. anemiis mkurnaloba iwyeba 

sisxldenis SeCerebiT, Sokis sawinaaRmdego RonisZiebebis CatarebiT. Tu 

ar SeCerdeba sisxlis dakargva, arteriuli wneva sagrZnoblad ecema, 

avadmyofs utardeba transfuziuli Terapia. 

rkina-deficituri anemia – romlis drosac qveiTdeba rkinis 

Semcveloba sislis SratSi, Zvlis tvinsa da depoebSi. irRveva 

hemoglobinis da eriTrocitebis warmoqmnis procesi da viTardeba 

trofikuli darRvevebi qsovilebSi. daavadebis mizezi aris rkinis 

dakargva meti raodneobiT, vidre avadmyofi iRebs mas sakvebidan. rkinis 
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deficiti viTardeba maSin, roca organizmi rkinis 2 mg-ze mets kargavs 

dRe-Ramis ganmavlobaSi. qalebs rkinis dakargvis meti SesaZlebloba aqvT 

sisxlis saSualebiT: menstruaciis, fexmZimobis, mSobiarobis da 

laqtaciis dros. garda amisa qalebis moTxovna rkinisadmi metia. 

rkina-deficituri anemiisas SeiniSneba hemoglobinis Semcvelobis 

daqveiTeba da eriTrocitebis raodenobis Semcireba. 

es daavadeba farTodaa gavrcelebuli msoflioSi, ufro xSirad 

avaddebian bavSvebi, mozardebi da mSobiare qalebi. mkurnaloba emyareba 

rkina-Semcveli preparatebis miRebas. 

herniciozuli anemia – xasiaTdeba Zvlis tvinSi eriTrocitebis 

daSliT, maTi raodenobis SemcirebiT, Zvlis tvinSi megaloblastebis 

gamoCeniT, TrombocitopeniiT, neitropeniiT, kuW-nawlavis traqtis 

lorwovani garsis atrofiuli cvlilebebiT da nervuli sistemis 

darRveviT. daavadeba aRwera adisonma 1849 wels. 1872 w. birmerma am 

daavadebas `progresirebadi perniciozuli anemia~ uwoda. daavadebis 

mizezia vitamin B12 Sewovis darRveva, romlis gansaxorcieleblad 

aucilebeli pirobaa `Sinagani faqtoris~ arseboba. igi dakavSirebulia 

cilasTan. Sewovis darRvevas iwvevs Sinagani faqtoris sekreciis 

uqonloba, wvrili nawlavis dazianeba da nawlavebSi am vitaminis didi 

raodenobiT Sewova. daavadebisas avadmyofebs uviTardebaT qoSini, 

sisuste, `daRliloba~, kunTebis atarofia, zurgis tvinis dazianeba. 

magram isini ar iRupebian, mkurnalobis Sedegad prognozi saimedoa. 

SeiZleba is ganikurnos ramodenime dRis ganmavlobaSi. vitaminis 

deficitis yvela SemTxvevaSi, gamoyenebul unda iyos vitamin B12, 

romelmac unda gamoiwvios swrafi da mdgradi remisia. B12-s Seicavs 

xorci, yveli, rZe, RviZli, Tirkmeli da sxva produqtebi. 

namgliseburujredovani anemia – aRwera herikma 1910 wels. gvxvdeba 

indoeTSi. TurqeTSi, alJirSi, eraySi, amierkavkasiidan azerbaijansa da 

saqarTveloSi. 

daavadebis safuZvelia eriTrocitebis memkvidroebiTi arasrulfa-

sovneba, rac dakavSirebulia maTSi paTologiuri  hemoglobinis 

arsebobasTan.  

namgliseburujredovnobis fenomeni mdgomareobs Jangbadgacemuli 

hemoglobinis daqveiTebul xsnadobaSi. hemoglobinis xsnadoba Jangbadis 
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gacemisas mcirdeba 100-jer, avadmyofoba vlindeba dabadebidan ramdenime 

Tvis Semdeg. damaxasiaTebeli simptomebia: Zval-saxsrovani sistemis 

dazianeba da tkivili; terfis mtevnis wvivebis Sesiveba; avadmyofebi 

arian maRlebi, gamxdrebi gamrudebuli xerxemliT; axasiaTebT 

infantilizmi. analizebSi SemCneulia namgliseburi formis 

eriTrocitebi homozigoturi formiT. daavadebulTa umetesoba iRupeba 

adreul asakSi (g. gogiCaZe, g. qiqava, l. gogiCaiSvili, g. nikuraZe). 

 

homeostazi da misi maregulirebeli sistemebi 

 

       yoveli cocxalis ZiriTad TvisebaTa Soris gamoirCeva Sinagani 

garemos SedarebiTi dinamiurobis mudmivobis SenarCunebis unari, 

romelsac homeostazi ewodeba (germ. Homoios _ Tanabari stasis _ 

mdgomareoba). igi mdgomareobs organizmis osmosuri wnevis mdgradobaSi 

ZiriTadi fiziologiuri funqciis da aseve qimiuri Semadgenlobis 

SedarebiT mudmivobaSi. homeostazi specifiuria da organizmSi 

ganpirobebulia misi genotipiT. 

            homeostazis maregulirebeli meqanizmebi funqcionireben ara marto 

ujredul, organul da organizmul, aramed kidev ufro maRal doneebze. 

swored cocxali organizmebi warmoadgenen Ria sistemebs. isini 

ukavSirdebian gare samyaros. es kavSirebi xorcieldeba nervuli, saWmlis 

momnelebeli, sasunTqi da gamomyofi sistemebis saSualebiT. 

       sakvebTan da wyalTan erTad organizmSi garemo samyarodan 

xvdebian sxvadasxva qimiuri SenaerTebi, romlebic ganicdian Rrma 

cvlilebebs da isini sabolood Sedian organizmebis morfologiur 

struqturebSi, sadac ar rCebian sabolood. garkveuli drois Semdeg 

Sewovili nivTierebebi iSlebian da gamoanTavisufleben energias, xolo 

daSlis produqtebi gamoiyofa gareT. e.i. mimdinareobs nivTierebaTa 

cvla, ise rom ar iSleba organizmis struqturuli komponentebis 

mTlianoba. 

      organizmSi mimdinare nivTierebaTa da energiis nakadi ganapirobebs 

TviTganaxlebisa da TviTwarmoqmnis procesebs, sicocxles yvela doneze 

dawyebuli molekuluridan, organizmul da populaciuri doneebis 

CaTvliT.  
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      organizmebi imyofebian garemos ganuwyvetliv cvalebad pirobebSi 

da Zalian xSirad ganicdian arasasurvel zemoqmedebas. miuxedavad amisa, 

isini ZiriTadi fiziologiuri maCveneblebiT agrZeleben arsebobas 

gansazRvrul parametrebSi da organizmi inarCunebs janmrTelobis 

mdgradobas mravali xangrZlivi drois ganmavlobaSi. garemos 

cvlilebebi iwveven maTze pirdapir an arapirdapir cvlilebebs. es 

gadaxrebi mimdinareobda SedarebiT viwro sazRvrebSi, Semdeg 

TviTregulaciis procesebis CarTviT xdeba sawyisi mdgomareobis 

aRdgena. aseTi saxiT homeostazis mcneba araa dakavSirebuli procesebis 

stabilurobasTan. e.i. garemos faqtorTa moqmedebaze organizmis 

fiziologiur monacemebSi mimdinareobs zogierTi cvlileba, magram 

maregulirebeli sistemis CarTva uzrunvelyofs Sinagani garemos 

SedarebiTi mudmivobis SenarCunebas. es ki warmoadgens Tvisebas 

gamomuSavebuls evoluciis procesebSi da gamtkicebuls memkvidreobiT. 

      ujredi rTuli biologiuri sistemaa damaxasiaTebeli 

TviTregulaciiT. ujreduli garemos homeostazis dadgenas 

uzrunvelyofs membranuli sistemebiT, romelTanac dakavSirebulia  

bioenergetikuli procesebi da nivTierebaTa transportis regulacia 

ujredis SigniT da mis gareT. ujredSi ganuwyvetliv mimdinareobs 

organoidebis cvlilebebisa da aRdgenis procesebi. es xdeba Cveulebriv 

garemos pirobebSic, magram intensiurad mimdinareobs sxvadasxva 

damazianebel faqtorTa moqmedebiT (t-is cvlileba, sakvebis ukmarisoba 

da sxva), rasac Tan axlavs mTeli rigi organoidebis darRvevebi; pirvel 

rigSi mitoqondrebis, romelSic mimdinareobs vakuolizacia, 

fragmentacia _ nawilobrivi daSla-darRveva. damazianebel moqmedebis 

Sewyvetis Semdeg, Tu ujredi mkvdari araa, xdeba mitoqondriaTa 

raodenobis gadideba dauzianebulTa gayofis xarjze. aseve normaluri 

struqturebisa da funqciis aRdgena. didi fizikuri datvirTvis 

SemTxvevaSi mimdinareobs gulis kunTis SekumSvaTa gaxSireba, miokardis 

hipertrofia. SemCneulia endoplazmaturi badis masis gadideba. es Sida 

ujreduli cvlilebebi saSualebas iZlevian rom amaRlebuli funqciis 

pirobebSic ki organizmSi SenarCundes homeostazi.  

      ultrastruqturul doneze ujredSi mimdinare reaqciaTa 

safuZvelSi devs homeostazis genetikuri meqanizmebi. 
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      cocxlis mniSvnelovani Tviseba _ TviTwarmoqmnis unari 

dafuZnebulia dnm-is redublikaciis procesze. reparacia TamaSobs 

mniSvnelovan rols genetikuri masalis struqturis aRdgenaSi da 

ujredSi sicocxlisunarianobis SenarCunebaSi. reparaciul meqanizmTa 

dazianebebisas xdeba homeostazis darRveva, rogorc ujredul aseve 

organizmul doneze. reparacia _ laTinuri sityvaa da niSnavs aRdgenas. 

is ujredTa funqciaa, romelic uzrunvelyofs sxvadasxva fizikuri da 

qimiuri faqtorebis dazianebiT dnm-is pirveladi struqturebis aRdgenas. 

     homeostazis SesanarCuneblad mniSvnelovan meqanizmad gvevlineba 

eukariotebis somatur ujredebSi diploiduri Sedgeniloba. diploiduri 

ujredebi gamoirCevian funqcionirebis didi stabilurobiT, radgan maTSi 

arsebuli 2 genetikuri programa amaRlebs genotipis xarisxs. mutaciaTa 

umravlesoba, romlebic xSirad avlenen arasasikeTo moqmedebas 

gvevlinebian recesiulebad. heterozigotur warmomadgenlebSi 

dominanturi alelis areseboba uzrunvelyofs fenotipSi recesiuli 

mutaciis mTlian an nawilobriv daxSobas. genotipis rTuli sistemis 

stabilizacia uzrunvelyofs genTa urTierTqmedebas. homeostazis 

procesSi did rols TamaSoben maregulirebeli genebi, romlebic 

akontroleben operonTa aqtiurobas. operoni — funqciurad 

urTierTdakavSirebul im genTa jgufia, romlebic gansazRvraven cila _ 

fermentebis sinTezs da warmoadgenen biosinTezis Tanamimdevrul 

reaqciebs. 

      organizmSi homeostazis procesi uzrunvelyofilia mniSvnelovani 

maregulirebeli sistemebis moqmedebiT, rogoricaa: nervuli, 

endokrinuli da imunuri. masSi mudmivad mimdinareobs mravali gardaqmna. 

igi 2 saxisaa: Semavali da gamomavali. 

      SemavalSi igulisxmeba sakvebi, wyali, sxvadasxva gamRizianeblebi, 

romlebic xvdebian organizmSi. xolo gamomavalSi _ gamoyofili sakvebis 

narCenebi, romelime organos moqmedebis efeqti, reaqcia.  cocxal 

organizmebs gaaCnia kavSirTa arxebi, romlebic anxorcieleben 

informaciis gadacemas mmarTveli mowyobilobidan samarTav obieqtamde. 

TviTmaregulirebel procesSi mniSvnelovani roli ekuTvnis uku kavSirs, 

rac niSnavs gamomdinare signalis gavlenas sistemis samarTav nawilze. 

uaryofiTi ukukavSiri amcirebs Semavali zemoqmedebis gavlenas 
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gamomavali signalis sidideze, xolo dadebiTi ki piriqiT adidebs. 

akademikos v. parinis gamokvlevebiT uaryofiTi ukukavSiri xels uwyobs 

organizmis sawyisi mdgomareobis aRdgenas, xolo damrRvevi maCveneblis 

dadebiTi cvalebadoba matulobs, normalizacia ar xdeba da funqcia 

sul ufro ixreba sawyisi mdgomareobidan, aman SeiZleba migviyvanos 

paTologiur procesamde, rac iwvevs homeostazis darRvevas.  

      organizmis erT-erTi mniSvnelovani fiziko-qimiur parametrad 

organizmis Sinagan garemoSi gvevlineba tute-mJavis Tanafardoba, aseve 

wyalbaduri da hidroqsiluri ionebis Sefardeba Sinagan Txevad 

garemoSi: sisxlSi, plazmasa da qsovilur siTxeSi. 

      adamianis qimiuri SigTavsi PH - sidide (koncentracia wyalbadionTa 

sisxlSi) warmoadgens erT-erT mniSvnelovan stabilur fiziologiur 

maCvenebels da 7,32-dan 7,45-mde meryeobs PH- is Zvrebma 0,1-ze da mas zeviT 

SeiZleba migviyvanos gulis moqmedebis mniSvnelovan darRvevamde, xolo 

arsebiTma gadaxram (0,3) SeiZleba saSiSroeba Seuqmnas sicocxles. 

      organizmSi aris mTeli rigi meqanizmebi, romlebic uzrunvelyofen 

tute-mJavaTa Tanafardobis SenarCunebas. pirvel rigSi esaa sisxlisa da 

qsovilebis buferuli sistemebi, romlis TvisebiT dajildovebulia  

hemoglobini. is ukavSirdeba naxSirorJangs da xels uSlis mis 

dagrovebas sisxlSi. wyalbadionTa koncentraciis Senaxva TirkmelTa 

normaluri moqmedebis sawindaria, vinaidan metabolitebis mniSvnelovani 

raodenoba, romelTac gaaCniaT mJave reaqcia, gamoiyofa SardTan erTad. 

      organizmis Zlieri fizikuri datvirTvisas CamoTvlili meqanizmebi 

aRmoCndebian arasakmarisi, CO2  koncentracia sisxlSi am dros moimatebs. 

mimdinareobs zogierTi Zvrebi PH-Si mJavis mxriv. mogrZo tvinSi midis 

signalebi, sadac ganTavsebulia sunTqvis centri (naTxemSi). iqidan 

centridanuli nervebiT impulsebi gadaecema neknTaSoris kunTebs, rac 

iwvevs sunTqvis gaxSirebasa da gaZlierebas, Rrmavdeba filtvis 

ventilaciac, rasac mivyavarT CO2-is Sedgenilobis SemcirebasTan da 

wyalbadTa koncentraciis normalizaciasTan. am magaliTSi naTlad Cans 

homeostazuri reaqciis saerTo principi. gadaxra sawyisi donidan – 

signali – maregulirebeli meqanizmebis CarTva ukukavSiris principiT – 

cvalebadobis koreqcia (normalizacia). 
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      homeostazis endokrinuli meqanizmebi. organizmSi Sinagani 

jirkvlebis gamomuSavebuli hormonebi gavlenas axdenen nivTierebaTa 

cvlis procesTa sxvadasxva mxareebze, rac uzrunvelyofs homeostazs. am 

jirkvalTa aqtivoba ganisazRvreba Sinagani da garegani faqtorebiT. 

garemo faqtorTa pirobebis SecvliT (temperatura, sinaTle fizikuri 

datvirTva da sxv.), maTi aqtivoba icvleba organizmTan SeTanxmebisa da 

moTxovnilebis mixedviT. 

     homeostazis SenarCunebisaTvis aucilebelia jirkvalTa funqciuri 

aqtivobis gaTanasworeba hormonTa koncentraciasTan, romelic xvdeba 

cirkulirebul sisxlSi (moZravSi). Tu mocemul organizmSi xdeba 

hormonis koncentraciis gadideba normasTan SedarebiT _ jirkvali 

sustdeba, xolo Tu mocemul pirobebSi hormonis done dabalia 

organizmis saWiroebasTan SedarebiT _ jirkvlis aqtivoba Zlierdeba. es 

kanonzomiereba aRmoaCina rusma mecnierma endokrinologma b. zavadovskim 

XX saukunis 30-ian wlebSi. 

      Tavis tvinis safuZvelTan ganlagebulia hipoTalamesi, romelic 

warmoadgens endrokrinuli funqciis regulaciis umaRles centrs. 

swored aq xdeba nervuli da endokrinuli elementebis integracia. 

tvinis aseT patara nawilSi ganlagebulia ≈ 40 birTvi — nerviuli 

ujredebis grovebi. hipoTalamusi warmoadgens vegetaturi nervuli 

sistemis umaRles centrs. masSi gvxvdeba: sxeulis temperaturis 

SenarCunebis, SimSilis, wyurvilis, wyal-marilianobis cvlis da 

sqesobrivi aqtiurobis centrebi. gansakuTrebiT did aqtiurobas 

amJRavnebs hipoTalamusi stress-reaqciebSi, roca xdeba mTeli Zalebis 

mobilizeba Tavdacvis mizniT (dacemis, sirbilis an sxva moZraobebisas). 

      endokrinul sistemaSi maregulirebeli gavlena dakavSirebulia 

hormonTa moqmedebasTan. hormonebi mimoitaneba mTel organizmSi sisxlis 

saSualebiT. moqmedebis efeqti xangrZlivia da mas ar gaaCnia lokaluri 

xasiaTi. mag.: farisebri jirkvlis hormonebi axdenen JangviTi procesebis 

stimulirebas yvela qsovilSi. neirosekretoruli ujredebis calkeuli 

jgufebi aproducireben hormonebs, romlebic zemoqmedeben gansazRvrul 

organoebze. mag.: antidiuriuli hormoni astimulirebs wylis ukan 

Sewovis process Tirkmlis milakebSi, rasac mivyavarT meoradi Sardis 

warmoqmnasTan. wylis ukmarisobis SemTxvevaSi am hormonis sekrecia 
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gadidebulia, rac gapirobebulia organizmSi wylis SekavebiT. 

xangrZlivi wyurvilis dros is araa sakmarisi. ujredSi wylis 

koncentracia da osmosuri wneva icvleba. am dros irTveba ujredSi 

regulaciis nervuli meqanizmebi. centraluri nervuli sistemis 

homeoreceptorebis saSualebiT miiReba impulsebi wyal-marilianobis 

homeostazis darRvevis dawyebaze. amis safuZvelze Tavis tvinis qerqSi 

impulsebi warmoqmnis aRgznebas (motivaciuri) da cxovelTa moqmedeba 

miiRebs mimarTul xasiaTs uaryofiTi emociis moxsnaze. cxovelSi 

warmoiqmneba qceviTi reaqcia wyurvilis dakmayofilebaze. am dros 

aqtiurdeba smenis, ynosvis, mxedvelobis, receptorebi mamoZravebel 

centrebTan kompleqsSi. 

      endrokrinul sistemaSi gansakuTrebuli adgili uWiravs Timuss, 

romelSic gamomuSavdeba hormonis msgavsi nivTierebebi isini astimuleben 

limfocitebis gansakuTrebuli jgufis warmoqmnas da urTierTkavSirs 

amyareben imunur da endokrinul meqanizmebs Soris.  

 

homeostazis imunuri meqanizmebi 

 

      organizmis imunuri dacvis Tviseba, rogorc cocxali sistemis 

funqcia, warmoiSva evoluciis procesSi. igi uzrunvelyofs biologiuri 

individualurobis Senaxvasa da homeostazis SenarCunebas (laT. immunitas - 

ganTavisufleba raimesgan) 

     umartivesSi _ mTliani ujredi warmoadgens organizms. masSi dacvis 

funqcia ucxo sxeulebisagan da nivTierebebisagan axlosaa kvebis 

funqciasTan. nawlavRruianebSi dacvis funqciebs asruleben ameboiduri 

ujredebi, romelSic mimdinareobs sakvebis ujredSi da gadamuSaveba 

brtyel da mrgval WiebSi, Cndeba gansakuTrebuli ujredebi, romlebic 

agebulebiT gvagoneben xerxemlianTa limfocitebs. rgolovan WiebSi 

aRiniSneba zogierTi ujreduli elementebis gansxvavebebi, romlebic 

iReben monawileobas Sinagan dacviT reaqciebSi. fexsaxsrianebSi 

aRmoCenilia aglutininis tipis cilovani nivTierebebi, romlebic 

ukavSirdebian organizmSi SeRweul ucxo sxeulakebs da auvnebloben maT. 

xrtilovan da Zvlovan TevzebSi Timusi da elenTa warmoadgenen wamyvan 
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limfur organoebs. amfibiebsa da qvewarmavlebs gaaCnia primituli tipis 

limfoiduri kvanZebi. 

      frinvelebsa da ZuZumwovrebSi imunuri sistemis rTuli agebuleba 

naTlad warmoaCens evoluciis procesSi maTi srulyofis xangrZliv 

suraTs. 

      imunologiis saTaveebTan idgnen l. pasteri, i. meCnikovi da                 

p. erlixti. 1881 w. pasterma daamuSava vaqcinaciis mecnieruli safuZvlebi 

da Seqmna mTeli rigi virusuli da baqteriuli infeqciebis winaaRmdeg 

vaqcinebi (cimbiruli wyluli, cifianoba da a.S.). swored es TariRi 

miiCneva imunologiis, rogorc mecnierebis dabadebis wlad, miuxedavad 

imisa, rom ed. jeneris mier acris xerxi Savi Wiris winaaRmdeg gacilebiT 

adre (1769w.) mowodebuli iyo. 

     XIX saukunis 90-ian wlebSi rusma mecnierma meCnikovma aRmoaCina 

fagocitozis movlena da Seqmna imunitetis ujreduli fagocituri 

Teoria. amave periodSi wamoayena imunitetis humoruli regulacia 

germanelma mecnierma p. erlixtma. mravali wlis ganmavlobaSi es ori 

mimarTuleba egonaT urTierTgamomricxavi. magram, orive samarTliani 

aRmoCnda. imuniteti vlindeba organizmSi ujredul da humoruli 

reaqciebis saxiT. 1908w. i. meCnikovsa da f. erlixts imunitetis Teoriis 

damuSavebisaTvis mieniWaT nobelis premia. 

      imunologiaSi aresbobs mimarTuleba, romelic swavlobs 

organizmTa Segueblobis gansxvavebebs. adamianTa sisxlis jgufebis 

aRmoCenis Semdeg. moZRvreba qsovilTa antigenebze SeimuSava 

landSteinerma 1900w. igi exeboda eriTrocitebSi specifikuri cilebis 

antigenebis da sisxlis SratSi antisxeulebis Semadgenlobis 

gansxvavebas. dReisaTvis adamianis eriTrocitebSi aRwerilia 14 

izoantigenuri sistema, romlTa SemadgenlobaSi Sedis 70-ze meti 

sxvadasxva antigeni. antigenebis gadacemaTa Seswavlam safuZveli Cauyara 

mecnierebis axal sferos – imunogenetikas. imunogenetika aris 

mecnierebis mimarTuleba, romelic swavlobs memkvidruli antigenebis 

specifikurobis kanonzomierebebs da maTi reaqciebis genetikur 

uzrunvelyofas. 

     imunologia warmoiSva, rogorc mecniereba mimarTuli virusuli da 

baqteriuli warmoSobis sxvadasxva infeqciuri daavadebebis winaaRmdeg. 
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arsebobda ganmarteba, akademikos r. petrovis mier mowodebuli 1968w., 

rom imunologia gaxlavT mecniereba, romelic organizmSi swavlobs 

senSeuvalobas sxvadasxva infeqciuri daavadebebis mimarT. misi 

ganmartebiT imuniteti gulisxmobs organizmis Tavdacvis unars cocxali 

sxeulebisa da nivTierebebis mimarT, romlebic arian genetikurad ucxo 

sxeulebisa da informaciis matareblebi. maT miekuTvnebian, baqteriebi, 

virusebi umartivesebi, helminTebi, cilebi _ yvela CamoTvlili faqtori 

antigenebia. antigenebi _ nivTierebebia, romelTa Seyvana organizmSi 

iwvevs antisxeulebis warmoqmnas. antigenebi gansxvavebulni arian: esaa 

cocxali ujredebic, virusebic da biologiurad makromolekulebic. 

xSirad antigenebad gvevlinebian cilebi, nukleinis mJaveebi. 

araorganuli naerTebi rogoricaa: marilebi, mJaveebi. ubralo organuli 

SenaerTebi _ naxSirwylebi, aminomJavebi, SeuZlebelia antigenuri iyos, 

radgan ar gaaCniaT specifiuroba. 

     cnobili avstralieli mecnieri f. berneti (1961w.) amtkicebda, rom 

imunuri sistemis ZiriTadi mniSvnelobaa organizmis Sinagani  garemos – 

mudmivobis _ homeostazis SenarCuneba. 

     imunologiis Seswavlis saganas warmoadgens rTuli 

mravalkomponentiani imunuri sistema, romelic axdens organizmis dacvas 

homeostazis damrRvevi egzogenuri da endogenuri faqtorebisagan. 

 

ZuZumwovrebis da adamianis imunuri sistema 

 

      ZuZumwovarTa organizmSi anatomiurad imunuri sistema ar 

warmoadgens erTian mTlianobas. igi ganlagebulia calkeuli grovebis 

saxiT, rogoricaa: Timusi, limfuri ZarRvebi, elenTa, Zvlis tvini. maT 

Soris kavSiri myardeba sisxlis mimoqceviT. Zvlis tvinSi gvxvdeba 

migraciis unaris mqone Rerovani ujredebi. TiToeuli maTgani 

limfoiduri qsovilisaTvis warmoadgens ,,saTesle masalas”, swored 

amitom Zvlis tvini SeiZleba miviCnioT  imunuri sistemis centralur 

organod. 

     adamianis Canasaxs, Rerovani ujredebi gaaCnia jer kidev sayviTare 

parkSi, Semdeg ki RviZlSi, romelic embrionul periodSi sisxlbad 

organos warmoadgens. mozrdil asakSi es ujredebi mudmivad 
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warmoiqmneba Zvlis tvinSi, Semdeg gadadis limfur organoebSi da misi 

erTi nawili miemarTeba sisxlis nakadiT TimusSi, sadac iyofa, 

dacalkevdeba da iZens axal antigenur Tvisebebs. 

     Timusi, anu mkerdukana (Canglisebri) jirkvali imunuri sistemis 

mniSvnelovani organoa. Canasaxs igi uCndeba pirvelsave TveSi, xolo misi 

formireba sruldeba mucladyofnis me-4 TveSi. misi qerquli nivTiereba 

mdidaria limfocitebis grovebiT, xoli tvinovani nawili Sedgeba 

epiTeluri ujredebisagan. didi xnis ganmavlobaSi Timusis roli ucnobi 

iyo. zogierT cxovelebSi Timusis mokveTa (ZaRlebSi, katebsa da 

virTxebSi) ar iwvevda mniSvnelovan cvlilebebs. amitom mis mimarT 

Seswavlis interesi Senelda da mxolod ramdenime aTeuli wlebis 

Semdeg es organo isev aRmoCnda mkvlevarTa yuradRebis centrSi. 

axaldabadebulebSi Timusi 10-15 gramia, metad SesamCnevi organo xdeba.  

9-12 wlis asakSi igi aRwevs 30-40 grams. 14-15 wlidan ganicdis 

ukuganviTarebas (involucias). 

     mozrdil adamianSi 25-27 wlis asakSi igi wyvets funqcionirebas da 

sicocxlis meore naxevarSi mis magivrad viTardeba cximovani qsovili.  

     me-20 saukunis 60-ian wlebSi Catarebuli iqna cdebi: axalSobil 

cxovelebs  amokveTes Timusi. cdebma gviCvena, rom Timusnaoperaciebi 

Tagvebis sisxli Seicavda Zalian mcire raodenobiT limfocitebs, amitom 

isini aRmoCndnen uunaroni infeqciebis winaaRmdeg. rodesac Seswavlil 

iqna mozrdil cxovelebSi Timusis mniSvneloba, aRmoCnda, rom 

naoperacieb cxovelebSi radiaciis maRali dozis gamoyenebis SemTxvevaSi 

ziandeba maTi limfoiduri sistema, mimdinareobs limfocitebis didi 

raodenobiT daSla da TimusamokveTil cxovelebSi am darRvevaTa 

aRdgena ar xdeba.  

      Timusi stimulirebas axdens gansakuTrebuli jgufis Τ – 

limfocitebis imunologiuri kompentenciis miniWebasa da imunur da 

endokrinul meqanizmebs Soris urTierTkavSiris dadgenaSi. Zvlis tvinSi 

warmoqmnili Rerovani ujredebi gadadian limfur organoebSi, Semdeg 

xvdebian TimusSi, sadac ganicdian diferencias da iZenen antigenur 

Tvisebebs Timusis hormonTa gavleniT (Timozini, Timopoetini)                   

(a. slusarevi 1985w.). 
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      cnobilia, daavadebebi dakavSirebuli imunuri sistemebis 

Tandayolil defeqtebTan. mag.: Timusis ganuviTarebloba iwvevs Τ 

limfocitebis ar arsebobas, roca organizmi ar gamoimuSavebs 

antisxeulebs. arsebobs mTeli rigi daavadebebi, romelTac ganixilaven 

rogorc imunuri reaqciebis gadagvarebas – e.w. avtoimunuri daavadebebi. 

mag.: mravlobiTi sklerozi – metad saSiSi daavadebaa, romlis drosac 

viTardebian avtoimunuri reaqciebi mimarTuli centraluri nervuli 

sistemis qsovilTa winaaRmdeg. 

    homeostazis SenarCuneba dakavSirebulia cocxal organizmebSi 

gaRizianebadobis TvisebebTan. rogorc viciT, gaRizianoba aris 

organizmis unari upasuxos garegan da Sinagan zemoqmedebas 

gansazRvruli aqtiuri raeqciebiT. gaRizianebadoba – aris sicocxlis 

erT-erTi ZiriTadi Tviseba. gaRizianebis unari Tavs iCens _ 

umartivesebSi. faqtorebs, romlebic iwveven gaRizianebas - 

gamRizianeblebi ewodeba. isini Tavisi bunebiT iyofian 3 jgufad: 

1.  fizikuri _ mas miekuTvneba meqnikuri, temperaturuli,  eleqtronuli;  

2.  qimiuri _ mJaveebi, tuteebi, marilebi da sxv.; 

3.  biologiuri _ cocxali organizmebi. 

      organizmSi gaRizianebis aRqma sruldeba protoplazmiT (ameba) an 

specialuri warmonaqmnebiT _ receptorebiT, romlebic warmoadgenen 

specializebul aRqmel struqturebs. mravalujredianebSi isini 

warmodgenilia grZnobaTa organoebSi ganlagebul nervul boWkoebis 

saxiT. 

     ujredTa da qsovilTa unarი _ upasuxos gaRizianebas wodebulia 

aRgznebadobad. igi rTuli biologiuri reaqciaa, romelic vlindeba 

ujredis mdgomareobis fizikuri, fiziko-qimiuri da funqcionuri 

cvlilebebiT. agznebul mdgomareobaSi icvleba ujredis membranis 

SeRwevadoba, misi qimiuri SigTavsi, rac dakavSirebulia ujreduli 

membranis eleqtrul mdgomareobasTan. mosvenebul mdgomareobaSi 

membranis SigniTa zedapiri uaryofiTadaa damuxtuli gareTa zedapiris 

mimarT. amis mizezs warmoadgens ionTa araTanabari koncentracia 

ujredis SigniT da mis garemos Soris. citoplazmaSi kaliumis ionebi 

Warboben natriumis ionebs, xolo qsovilur siTxeSi – piriqiT. 
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      agznebadobis mdgomareobaSi icvleba ujreduli membranis 

ganvladoba. isini ujredis SigniT uSveben natriumis dadebiTad 

damuxtul ionebs, rac iwvevs eleqtruli potencialis cvlilebas 

ujredis citoplazmsa da garemos Soris. warmoiqmneba eleqtruli 

biodenebi. maTi Seswavla safuZvlad daedo diagnostikis 

eleqtrofiziologiur meTodebs, romelsac miekuTvneba, magaliTad _ 

eleqtrokardiografia – eleqtrokardiogramis miReba, romlis 

saSualebiT xdeba gulis kunTSi mimdinare eleqtruli potencialis 

Cawera da eleqtroencefalografia – Tavis tvinSi mimdinare eleqtruli 

potencialebis registracia.  

     agznebadobis gatareba erTujredianebsa da mcenareebSi 

xorcieldeba protoplazmis gavliT, xolo mravalujredian cxovelebSi 

_ nervuli sistemiT. swored nervulma ujredebma SesZles gamoeCinaT 

mniSvnelovnad didi mgrZnobeloba gamRizianeblebis mimarT da 

aRgznebadobis swrafad gatarebis unari. nervuli sistema awesrigebs 

organoTa SeTanxmebul moqmedebas, aerTianebs organizms, rogorc 

erTmTlians da aregulirebs mis kavSirs garemo samyarosTan. 

     organul samyaros evoluciis procesSi moxda receptorTa 

srulyofac. yoveli saxis cxovelSi isini xasiaTdebian Taviseburi 

specifiurobiT, rac gamomuSavda arsebobis pirobebis TaviseburebebiT. 

mag. futkarTa mxedvelobis receptorebi  aRiqvamen ultraiisfer sxivebs. 

ZaRlebi, cxenebi da mravali ZuZumwovrebi ver ganarCeven speqtris 

zogierT fers, romelsac karad xedavs adamiani. Ramurebi gamoscemen da 

aRiqvamen ultrabgerebs, rasac adamiani moklebulia. Ramis peplebi 

mamrebi suniT cnoben mdedrebs, romlebic maTgan daSorebulni arian 

didi manZiliT. 

     sxvadasxva gamRizianeblebi mudmivad moqmedeben organizmze, magram 

erTi cxovelic ki ar pasuxobs reaqciebiT erTdroulad yvela 

gamRizianebelze. ufro metic, gamRizianebeli, romelic iwvevs sapasuxo 

reaqcias erT pirobebSi, ar iwveven mas sxva viTarebaSi. mag.: mSieri 

cxoveli sakvebze ar reagirebs, roca is elis mtaceblis dacemas. e.i. 

sapasuxo reaqcias gaaCnia amomrCevlobiTi xasiaTi, romelic sruldeba 

mxolod gansazRvrul situaciebSi. xolo is organoebi da struqturebi, 
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romelSic warmoiqmneba sapasuxo reaqcia, cnobilia efeqtorebis 

saxelwodebiT (laTinurad effectus _ moqmedeba). 

    cxovelebs, romlebsac gaaCniaT nervuli sistema gaRizianebaze, 

ganuviTardaT sapasuxo reaqciis gansakuTrebuli tipi. esaa refleqsi 

(laT. reflexus _ anarekli). igi aris organizmis sapasuxo reaqcia Sinagan an 

garegan gaRizianebaze da sruldeba centraluri nervuli sistemis 

moqmedebiT. es aris organizmSi mimdinare yoveli procesi, romelic 

warmoiqmneba receptorebis gaRizianebis sapasuxod da uSualod 

dakavSirebulia centraluri nervuli sistemis moqmedebasTan. arCeven 

pirobiT da upirobo refleqsebs. upirobo refleqsebi aris _ 

Tandayolili, memkvidreobiTi, mudmivi, saxeobrivi. misi centrebi gadis 

zurgis tvinsa da Tavis tvinis qveda ganyofilebaSi. pirobiTi 

refleqsebi ki _ SeZenilia, droebiTi, individualuri da saWiroebs 

gamRizianebels. misi centrebi gadis Tavis tvinis da didi 

naxevrasferoebis qerqSi. upirobo refleqsebi da maTi materialisturi 

axsna mogvawoda fsiqologma i. seCenovma, xolo pirobiTi refleqsebis 

moZRvreba Seswavlilia akademikos i. pavlovis mier. 

 

qceva, rogorc homeostazis SenarCunebis xerxi 

 

      cxovelTa qceva aerTianebs udides mravalnair reaqcias, rac 

ganapirobebs saxeobaTa Senaxvas da organizmTa arsebobas garemos 

samyaros cvalebad pirobebSi. 

     qceva _ Tandayolili da SeZenili reaqciaTa kompleqsia, romlebic 

ganapirobeben garemos konkretul pirobebSi individualur da jgufur 

adaptirebas (Seguebas). XX saukunis 30-ian wlebSi saTaves iRebs 

mecniereba, romelic Seiswavlis qcevas. mas eTiologia ewodeba (berZ. 

ethos _ xasiaTi). 

     cxovelTa qceva emyareba umaRlesi nervuli moqmedebis 3  ZirTad 

komponents: 

1) instiqtebs, 2) swavlebas (pirobiTi refleqtoruli moqmedeba) da              

3) gonebriv moqmedebas. 

     yoveldRiur cxovrebaSi cxovelTa qceva warmoadgens yvela am 

komponentis integrirebul kompleqss.  
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     instinqtebi Tandayolili, memkvidreobiT fiqsirebuli qceviTi 

reaqciebia. instinqtebisaTvis damaxasiaTebelia saxeobis specifiuroba, 

mravali instinqtis formebi imdenad specifiuri da mudmivia, rom 

SeiZleba gvemsaxuros saxeobis taqsonomiur niSnebad. 

      fiziologi l. orbeli atarebda cdebs qcevis evoluciur aspeqtze, 

igi swavlobda qceviT reaqciebs, rogorc rTuli dinamuri 

urTierTqmedebis 2 komponents: Tandayolilsa da SeZenils. orbeli did 

mniSvnelobas aniWebda ontogenezis stadiebs, swored am stadebSi 

xdeboda Tandayolili reaqciebis gamovlena. 

      cxovelebSi iseTi Zlieri instinqti, rogoricaa dedoba 

damokidebulia garemos gavlenis formirebaze. primatebSi es instinqti 

gamoxatulia mkveTrad. mag.: Tu mdedrebi ar gaizardnen dedasTan 

kontaqtSi, maTSi, axali Taobis gaCenis Semdeg, dedobis instinqti 

saerTod ar ganviTardeba. mravali gamokvlevis safuZvelze dadginda, 

rom qcevis reaqcia warmoadgens mWidrod dakavSirebul Tandayolil da 

individualurad SeZenil komponentebs. 

      swavleba _ warmoadgens qceviTi reaqciis meore komponents. igi 

dafuZnebulia pirobiTi refleqsebis moqmedebebze. am qceviTi reaqciis 

damaxasiaTeblad gvevlineba garkveuli situaciebis ganmeorebis 

aucilebloba.  indiferentuli gamaRizianebeli Seerwymeba 

gamRizianebels, romelic iwvevs instinqtur reaqcias (kvebiTi 

aRznebadoba, TavdacviTi reaqcia da sxv.). ramdenime Serwymis Semdeg 

neitraluri gamRizianebeli Rebulobs signalis mniSvnelobas da 

ganviTardeba adekvaturi qceviTi reaqcia. pirobiTi refleqsebis 

droebiTi kavSirebiT organizmi iZens reagirebis unars gansazRvruli 

signalebis meSveobiT, garemoSi mimdinare SemTxvevebze. neitraluri 

gamRizianeblebi SeiZleba mogvevlinon sakvebisa da saSiSroebis 

signalebad. cvalebadi pirobebis dros, roca neitraluri 

gamRizianebeli ar ukavSirdeba upirobo gamRizianebels, warmoiqmneba 

Sekaveba, rac gamoixateba droebiTi kavSirebis gaqrobiT. 

       i. pavlovis mier naCvenebi iyo pirobiTi refleqsebis warmoqmna da 

formireba, romelic uzrunvelyofs cxovelTa qceviT plastiurobas da  

warmoSobs dinamiur Seguebas arsebobis mudmivad cvalebad pirobebTan. 

cxovelTa samyaroSi organizmTa individualuri Seguebis Tviseba _ 
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moaxdinos, orientireba garemo samyaros signalebze _ gamRizianeblebze 

farTodaa gavrcelebuli umaRles ZuZumwovrebSi. droebiTi kavSirebi 

myardeba didi naxevrsferoebis qerqSi, centrebs Soris. arsebobs 

monacemebi,  rom pirobiTi refleqsebis warmoiqmna maTSi ufro Cqara 

xdeba, vidre sxva xerxemlianebSi. 

       pirobiTi refleqsebi warmatebiT gamoumuSavdeba yvela xerxemlian 

cxovels, mag: Tevzebs, amfibiebs, qvewarmavlebsa da frinvelebs. Tumca 

qvewarmavlebSi gvxvdeba qerqis Canasaxi, rac ar gaaCniaT Tevzebsa da 

amfibiebs. 

       elementaruli gonebrivi moqmedeba _ aris qceviTi reaqciis  

mesameuli komponenti. C. darvinis Semdeg mis Sesaxeb es Sexedulebebi 

ganavrco rusma zoologma a. severcovma. igi aRniSnavda, rom gonebrivi 

moqmedebis primitiuli forma iseTi tipis qcevaa, romelic warmatebulad 

viTardeba da warmoadgens evoluciuri progresis mniSvnelovan faqtors.  

      i. pavlovma Seiswavla cxovelTa qceva. man Seqmna moZRvreba 

pirobiTi refleqsebis Sesaxeb. 

      gansxvaveba elementarul gonebriv moqmedebasa da qcevis formebs 

Soris aris qcevis programis Seneba winaswari ganswavlis gareSe. 

gonebriv moqmedebas safuZvlad udevs zogierTi bunebis empiriuli 

(araTeoriuli) kanonzomiereba, rac saSualebas aZlevs cxovels 

moaxdinos prognozireba uaxloesi SemTxvevis dawyebaze. cxovelebSi 

elementarul gonebriv moqmedebad gvevlineba: 

      1) eqstrapolaciis unari l. kruSinskis cdebSi, eqstrapolacia 

cxovelebSi amJRavnebs droSi gansazRvrul moqmedebis Sesrulebis unars 

da moqmedebis mimarTulebas. drois gaTvaliswinebiT elementaruli 

gonebrivi moqmedebis damaxasiaTeblad gvevlineba; 2) gadawyvetilebis 

miReba ara Cveulebriv situaciebSi, winaswari ganswavlis gareSe. 

gonebrivi moqmedebis saboloo parametrad gvevlineba;  3) raodenobis 

aRqmis unari da misi dakavSireba _ mravlobiTobasTan. 

      Zalian adreul asakSi bavSvebSi xdeba abstraqtuli azrovnebis 

formireba, rac adamianSi warmoadgens ZiriTad xarisxobriv gansxvavebas 

Tundac yvelaze maRalorganizebul cxovelTa elementarul gonebriv 

moqmedebasTan SedarebiT, rac mniSvnelovan rols TamaSobs evoluciaSi. 
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is uzrunvelyofs rTuli qcevis aqtebis Sesrulebis SesaZleblobas da 

amaRlebs cxovelTa Seguebas cvalebad garemoSi. 

      qceviTi aqtebis formireba. qceviTi aqtis SesrulebisaTvis, 

romelsac gaaCnia adaptirebuli xasiaTi, aucilebelia gansazRvruli 

funqciuri sistema. es sistema Sedgeba 2 nawilisagan:  

      1) receptoruli warmonaqmnisagan, romelsac centralur nervul 

sistemasTan miaqvs informacia garemos Sesaxeb; 2) periferiuli muSa 

nawilisagan, romelic TviTon asrulebs qceviT aqts. sistemis am or 

nawils Soris ganlagebulia struqturebi, romlebic anxorcieleben 

yvela mosuli agznebadobis sinTezs da struqturebi, romlebic aRiqvamen 

uku informaciis moqmedebis Sedegebs. 

      davuSvaT, rom Tu centralur nervul sistemaSi miRebulia 

informacia qsovilebSi wylis ukmarisobis Sesaxeb, e.i. homeostazis 

darRvevaze. es cvlileba aRiqmeba hipoTalamusis, kerZod, wyurvilis 

centris mier, rasac Tan mosdevs motivaciuri agznebadobis warmoqmna da 

yovel mocemul momentSi organizmSi dominirebs esa Tu is motivaciuri 

mdgomareoba, rogoricaa: (SiSi, SimSili, wyurvili da sxv.). motivaciur 

agznebadobasTan mWidrodaa dakavSirebuli subieqturi emociuri 

mdgomareoba. organizmSi warmoqmnili moTxovnilebis dakmayofileba 

iwvevs dadebiT mdgomareobas. emociebis roli  Zalian didia 

adaptirebuli qcevis formirebaSi. arsebobs monacemebi, rom cxovelebi – 

Tagvebi, romlebic gamoyvanili iyvnen erTgvarovan emociur pirobebSi, 

ufro Cqara berdebodnen, vidre igive populaciis cxovelebi, romelebic 

izrdebodnen sxvadasxva emociur viTarebaSi. 

      qcevis genetika - aris  SedarebiT yvelaze axalgazrda mecnieruli 

nawili memkvidreobiTobis Sesaxeb. qceviTi reaqcia metad didi 

sirTuliT xasiaTdeba, radgan igi damokidebulia garemos pirobebze. 

      i. pavlovis mier 30-ian wlebSi Seiqmna pirveli laboratoria 

(axlandel pavlovoSi, sankt-peterburgTan), sadac iswavleboda umaRlesi 

nervuli moqmedebis genetika. i. pavlovma SeimuSava nervuli procesebis 

ZiriTadi Tvisebebis gamokvlevaTa 2 gza: 1) nervuli procesis ZiriTad 

TvisebaTa damemkvidreba da 2) garemos faqtorTa gavlenis gamokvleva 

umaRlesi nervuli moqmedebis TaviseburebaTa formirebaze. qcevis 

genetikis SeswavlisaTvis saWiro gaxda cxovelTa wminda xazebis 
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gamoyeneba. qceviTi reaqciebi, iseve rogorc saxeobis sxva niSnebi, 

eqvemdebarebian gadarCevas. yoveli saxeoba xasiaTdeba qceviTi reaqciebis 

ganmsazRvreli specifiuri kompleqsiT, romelTa nawili Tandayolilia. 

swored amis safuZvelze Sendeba qcevis rTuli formebi, romlebSic 

CarTulia pirobiT _ refleqtoruli da elementaruli gonebrivi 

moqmedeba. 

     qceviT reaqciebs gaaCniaT memkvidruli safuZveli da ukavSirdebian 

garemo pirobebs. qceviTi reaqcia warmoadgens evoluciis bunebrivi 

gadarCevis procesis moqmedebis Sedegs. evoluciis procesSi cxovelebSi 

xdeboda informaciis gadacemis unaris ganviTareba erTi inidivididan 

meoreze, TanasazogadoebaSi, jogSi, gundSi. swored qcevis am formebma 

udidesi gavlena iqonia evoluciis procesze. mSoblebidan momaval 

TaobaSi miRebuli gamocdilebis gadacema uSualo kontaqtebiT 

wodebulia signaler memkvidreobiTobad (m. labaSevi). informaciis 

gacvlis procesebi aucilebelia cxvelTa sicocxlisaTvis 

TanasazogadoebaSi. informaciis gacvlis unari TandaTan progresirdeba 

da umaRles safexurebs aRwevs ZuZumwovrebSi.  

     primatebs gaaCniaT bgeriTi da mimikuri signalebis gadacemis 

sistema, romelsac mecnierebi swavlobdnen, rogorc bunebriv ise 

eqsperimentalur pirobebSi. rac ufro maRla dganan cxovelebi 

evoluciur safexurze, miT ufro farTea reaqciis norma maTi qceviTi 

niSnebis da miT metia individualuri Seguebis SesaZlebloba garemos 

cvalebad pirobebSi. 

     adamianSi mraval paTologiur sindroms safuZvlad udevs Zveli 

biologiuri reaqciebi, romlebmac dakarges TavianTi SeguebiTi 

mniSvneloba da SeiZines paTogenuri xasiaTi. mag.: epilefsiis genezSi 

monawileobs faqtorTa 2 jgufi 1) memkvidreobiTi _ gansakuTrebuli 

krunCxvebis ganmsazRvreli; 2) ekzogenuri _ damzianebeli faqtorebi 

(infeqciebis, tramvebis, Tavis tvinisa da a.S.). midrekileba 

krunCxvebisadmi gadaecema memkvidreobiT da warmoadgens recesiuls. 

epilefsiiT daavadebulTa ojaxSi xSirad gvxvdeba iseTi daavadebebi, 

rogoricaa: Sakiki, epileptoiduri fsiqopatia da a.S.  

      adamianTa sazogadoebaSi TaobaTa Soris Cndeba xarisxobrivad 

gansxvavebuli gamocdilebaTa gadacemis is forma, romelic dagrovda 
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mTel Cvens winaprebSi codnis gamocdilebisa da eTnikuri normebis 

saxiT. socialuri memkvidreoba e.w. informaciis gadacemis gzebi 

mravalnairia, dawyebuli primitiuli damwerlobis warmoqmnidan, 

damTavrebuli rTuli Tanamedrove teqnikuri saSualebebiT.  

      homeostazis SenarCunebis unari _ yvela cocxali sistemis erT-

erTi mniSvnelovani Tvisebaa da misi Senaxva _ SenarCunebis unari 

sxvadasxva saxeobebSi araerTgvarovania. SenarCunebis unari progresirebs 

organizmis garTulebasTan dakavSirebiT. adamianebsa da ZuZumwovrebSi 

igi  gansakuTrebiT kargad vlindeba, radgan gaaCniaT regulaciis 

nervuli, endokrinuli da imunuri meqanizmebi. 

      homeostazis meqanikur sistemebSi moqmedebs uaryofiTi ukukavSiris 

kibernetikuli principi: nebismier amaRelvebel zemoqmedebisas xdeba 

nervuli da endokrinuli meqanizmebis CarTva, romlebic mWidrod arian 

dakavSirebulebi erTmaneTTan. fiziologiuri maCveneblebis 

normalizacia xorcieldeba gaRizianebadobis Tvisebis safuZvelze, rac 

maRalganviTarebul organizmebSi rTuldeba. amas emateba rTuli qceviTi 

reaqciebi, CarTuli instinqtebiT da pirobiT _ refleqtoruli da 

elementaruli gonebrivi moqmedeba, adamianSi ki abstraqtuli 

azrovnebac, rac warmoadgens xarisxobrivad axal gamovlinebas, romelic 

dasabams uqmnis socialur evolucias. 

    individualuri ganviTarebis procesSi ujredis, organoebisa da 

organizmis Sida garemos xasiaTi icvleba. zrdis yoveli periodi 

xasiaTdeba nivTierebaTa cvlis da energiis specifiuri TaviseburebebiT 

da homeostazis meqanizmebiT. siymawvilis asakSi intensiurad 

mimdinareobs asimilaciis procesebi, rac ganapirobebs zrdis masis 

gadidebas. am periodSi jer kidev arasakmarisadaa momwifebuli 

homeostazis meqanizmebi, rac etyoba fiziologiur procesebs. zogierTi 

parametrebi jer kidev ara stabiluri, mag.: bavSvebSi SemCneulia 

filtvebis daavadebisas maRali temperatura da misi rxevebi. asakTan 

dakavSirebiT xorcieldeba nivTierebaTa cvlis, mamoZravebeli aqtebis 

umaRlesi nervuli moqmedebis srulyofa. 

     mozrdil asakSi asimilaciisa da disimilaciis procesebi, 

homeostazis aRdgeniTi sistema, uzrunvelyofen kompensacias. 

moxucebulobisas es meqanizmebi TandaTan sustdeba, mimdinareobs rigi 
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organoebis funqciebis Caqroba, cvlis procesebis intensiurobis dacema, 

magram am dros viTardeba axali specifiuri meqanizmebi, romlebic 

emsaxurebian homeostazis SedarebiT SenarCunebas. igi gamoixateba 

qsovilTa mgrZnobelobis gadidebaSi moqmed hormonebze nervuli 

zemoqmedebis SesustebiT. am periodSi Sesustebulia SeguebiTi 

Taviseburebani, amitom am periodSi fizikuri datvirTvis gazrda da 

stresuli mdgomareobebi, Tundac msubuqi, arRveven organizmSi 

homeostazis meqanizmebs da xSirad paTologiuri mdgomareobis mizezi 

xdebian. 

 

cneba bioadaptaciis Sesaxeb 

 

      organizaciis sxvadasxva doneze arsebul biologiur sistemebs 

axasiaTebs Segueba garemo pirobebTan: yvela cocxali arsebebi da misi 

Tanasazogadoebebi Seguebulni arian geografiul, fizikur, qimiur da 

biologiur garemo pirobebs. 

      Seguebloba – adaptacia araa organizmisTvis winaswar mocemuli 

Tviseba, igi warmoqmneba da viTardeba organizmis memkvidreobiTi 

programis safuZvelze, ris Semdeg gadarCebian organizmebis is formebi, 

romelTa genotipi uzrunvelyofs maT arsebobas da mocemul konkretul 

pirobebSi STamomavlobis datovebas. ase warmoiSva organizmTa 

Seguebloba mTebSi, udabnoebSi, okeaneebSi, polarul da ekvatorul 

farTobebSi. 

     nebismier pirobebSi arseboba dakavSirebulia garemo samyaros 

faqtorTa rxevebTan. genetikurad ganpirobebulia, rom organizmebs 

gaaCniaT garkveul sazRvrebSi maadaptirebeli saSualebebi, rogorc wesi 

SeinarCunon homeostazis mudmivoba. xSirad, individualuri sicocxlis 

procesSi, adaptaciis saSualebebi izrdeba varjiSis Sedegad. ujredul 

organul da organizmul doneze adaptaciis safuZvlad devs – 

gaRizianebadobis movlena misTvis damaxasiaTebeli adekvaturi sapasuxo 

reaqciebiT. adaptirebuli reaqciebis gareSe sicocxle SeuZlebelia. 

      organul doneze datvirTvis gazrdas mivyavarT moqmedi 

organoebisa da qsovilebis hiperfunqciasTan. organizmul doneze garemo 
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samyaros mkveTri cvlilebis dros fiziologiuri funqciebis da 

qcevebis gardaqmniT xdeba Segueba homeostazis SesanarCuneblad. 

      arsebobis pirobebis metad mkveTrad gauaresebis dros (dabali t 

ara sakmarisi tenianobisas) zogierTi organizmi gadadis gansakuTrebul 

mdgomareobaSi – anabiozSi (berZn. ana – Tavidan, bios - sicocxle), romlis 

drosac sasicocxlo procesebi droebiT Cerdeba an imdenad 

Senelebulia, rom sicocxlisTvis xiluli gamovlinebebi SeumCnevelia. 

sicocxlis damaxasiaTebeli xelsayreli pirobebis dadgenisTanave 

aRdgeba cxovelqmedebis normaluri done. anabiozis gamovlineba gvxvdeba 

mraval organizmSi sxvadasxva formiT. 

      umaRles organizmebSi, gansakuTrebiT ZuZumwovrebsa da adamianSi, 

adaptaciis procesSi mniSvnelovan rols asruleben nervuli meqanizmebi, 

hipoTalamo-hipofizaruli da simpatiko _ adrenaluri sistema. 

      fiziologiuri adaptaciis dros SemCneulia reaqciaTa Tavmoyra, 

romlebic uzrunvelyofen organizmTa Seguebas garemomcvel pirobebTan, 

mimarTuli homeostazis SenarCunebisken, ris Sedegadac: maRldeba 

organizmTa mdgradoba dabali da maRali temperaturis mimarT; wnevis 

cvlilebebisadmi da sxva faqtorebisadmi. erTnairi Zalisa da 

xangrZlivobis gamRizianebelTa moqmedebis mimarT organizmSi 

warmoiqmneba araspecifikuri reaqciebis kompleqsi e.w. saerTo 

adaptaciuri sindromi. saerTo adaptaciuri sindromisa da ,,stresis” 

Sesaxeb moZRvreba SeimuSava kanadelma endokrinologma g. seliem 1936w. 

am reaqciaTa gamomwvevi faqtorebi SesaZlebelia iyos gansxvavebuli: 

kunTuri da nervuli gadaRla, emociuri aRgznebadoba, travmebi, 

infeqciebi, maRali da dabali temperatura. yovelive es zemoqmedeba 

iwvevs specifiur sapasuxo reaqciebs da agreTve araspecifiur 

stereotipul pasuxs stresis saxiT. 

      stresuli reaqciebis ganviTarebaSi arCeven 3 stadias: 1) gangaSi, 

romlis dros Riziandeba receptorebi, aigzneba simpatiko - adrenaluri 

sistema, matulobs adrenalis gamoyofa. yovelive es mZlavrad moqmedebs 

Semdgom organizmze, rac vlindeba: sisxlSi Saqris momatebiT, gulis 

kunTis moqmedebis gaxSirebiTa da gaZlierebiT, arteriuli wnevis 

gazrdiT, rac xels uwyobs mamoZravebel reaqciaTa aqtivobas, da iZleva 

saSualebas intensiuri moqmedebisaTvis; 2) rezistentobis stadia _ 



 208 

SedarebiT mdgradi Seguebis stadiaa. hipoTalamusis saSualebiT 

adrenalini moqmedebs da xels uwyobs specialuri ujredebiT 

neirohormonis gamoyofis stimuls; igi gavlenas axdens hipofizis wina 

nawilze, romelic Tavis mxriv gamohyofs adrenokortikotroful (akth) 

farmons da aZlierebs Tirkmelzeda jirkvlis qerqis hormonebis 

produqcias, romlebic amaRleben organizmis gamZleobas masze zemoqmed 

stresul gamRizianeblebze: am dros aqtiurdeba cvlis procesebi, 

mobilizdeba cximovani depodan cximi, sisxlSi izrdeba aminomJavebisa da 

glukozis raodenoba. 3) gadaRla _ organizmSi isadgurebs im 

SemTxvevaSi, roca daZabuloba imdenad didia, rom Tirkmliszeda 

jirkvlis qerqi veRar gamohyofs hormonTa saWiro raodenobas. 

adaptaciuri sindromi gvevlineba fiziologiur RonisZiebad daavadebaTa 

warmoqmnis winaaRmdeg, ris Semdegac SeiZleba daisadguros sikvdilma.  

 

biologiuri riTmebi 

 

      yoveli organizmi arsebobs sivrcesa da droSi. Cvens irgvliv 

arsebuli aracocxali buneba riTmulia. masSi mimdinareobs dRisa da 

Ramis cvla. wlis droebi, dakavSirebulia ZiriTadad dedamiwis 

ritmebTan, mis brunvasTan Tavis RerZisa da mzis garSemo. cocxali 

organizmebi damokidebulia am ritmebze. mravalaseuli milioni wlis 

ganmavlobaSi evoluciis procesSi, mimdinareobda Segueba maTTan da 

droTa viTarebaSi gamomuSavda sicocxlisunarianobis ritmuli 

procesebi – bioritmebi, romelsac swavlobs – qronobiologia (berZn. 

chronos _ dro). am sakiTxebze muSaobdnen: i. pavlovi, v. bexteveri, s. 

korsakovi, xolo ritmuli procesebis ekologiuri da fiziologiuri 

mxareebi Seiswavla a. sloninma. organizmTa funqciebis regulaciaSi 

bioritmebis roli da maTi cvlilebebi kosmosuri frenis pirobebSi 

Seswavlilia v. parinis da maTi TanamSromlebis mier. 

     bioritmebi warmoadgenen bunebrivi gadarCevis Sedegs.  

arsebobisaTvis brZolis pirobebSi rCebodnen is organizmebi, romelTac 

SeZloT drois aRqma da maTze reagireba. TandaTan gamomuSavda 

organizmebSi endogenuri ritmi, romelic garemo samyaroSi mimdinare 

perioduli procesebis sinqronulia.  
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    swored dRe-Ramur periodul ritmebs eqvemdebareba adamianSi 

fiziologiur procesTa umravlesoba. cnobilia 300-ze meti funqcia, 

romelTac gaaCniaT dReRamuri perioduloba. organizmSi sxvadasxva 

funqciebs gaaCniaT intensivobis araerTnairi ritmi. yovelive amas didi 

mniSvneloba aqvs medicinisaTvis. jer kidev bioritmebis Seswavlamde 

klinikur praqtikaSi cnobili iyo, rom adamianis sxeulis temperatura 

icvleba ritmulad dRe-Ramis ganmavlobaSi: dRis saaTebSi is matulobs, 

maqsimums aRwevs 18 saaTze, xolo Ramis ganmavlobaSi klebulobs. 

yvelaze dabali temperatura adamians gaaCnia Ramis 1 saaTidan dilis 5 

saaTamde. adamianis sxeulis temperatura damokidebulia organizmSi 

bioqimiur procesTa mimdinareobis siCqareze. dRis saaTebSi nivTierebaTa 

cvla mimdinareobs SedarebiT intensiurad, rac gansazRvravs adamianis 

did aqtiurobas. 

      sxeulis temperaturis dReRamuri ritmis gamovlena warmoadgens 

mniSvnelovan faqtors. ritmuli dReRamuri rxevebi axasiaTebs arteriul 

wnevasac. dRisiT is maRalia, RamiT ki ecema. organizmSi paTologiis 

dros aRniSnulia mravali ritmis darRveva. mag.: hipertonuli 

avadmyofobiT daavadebulebs RamiT emCneva arteriuli wnevis momateba, 

rac auaresebs maT mdgomareobas. 

      dRe-Ramis ganmavlobaSi icvleba mitozuri procesis intensivobac. 

dRis ganmavlobaSi ufro swrafad mimdinareobs gayofis procesi vidre 

RamiT. 

      sisxlis firfitebis raodenoba periferul sisxlSi mcirdeba Ramis 

saaTebSi da diddeba dRisiT, dilis saaTebSi. aseve sisxlis Sededebis 

unari dRis saaTebSi gacilebiT maRalia, vidre RamiT. aRsaniSnavia 

sisxlSi adrenalinis perioduli Semadgenloba: misi done dRisiT ufro 

maRalia, vidre RamiT. e.i. fiziologiur procesTa intensivoba izrdeba 

dRisiT da ecema RamiT. 

      garda dRe-Ramuri ritmisa gamohyofen agreTve xangrZliv 

bioritmebs. mag.: mTvare _ Tviuri ritmebi, romelic moicavs 28 dRe-Rames. 

      cxovelTa da adamianTa organizmebSi SeimCneva _ sezonuri rxevebi, 

romelic dakavSirebulia dRis sinaTlis gazrdasTan gazafxulobiT da 

SemcirebasTan Semodgoma-zamTrobiT. kunTuri sistemis da tvinis 

bioeleqtruli aqtivoba aRiniSneba gazafxulobiT da zafxulis 
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periodSi. dRis xangrZlivobis cvalebadoba warmoadgens mniSvnelovan 

faqtors. is saSualebas aZlevs organizms gardaqmnas Tavisi moqmedeba, 

raSic monawileobas iRebs hipoTalamo _ hipofizaruli sistema. 

     cxovelebSi mxedvelobis gzebis gadaWra arRvevs mraval bioritms, 

romlebic dakavSirebulia fitoperiodizmTan. mraval cxovels 

axasiaTebs xelsayrel pirobebSi gamravleba, e.i. gazafxul-zafxulis 

periodSi. aseve sezonuri xasiaTi gaaCnia sxvadasxva infeqciur 

daavadebaTa gavrcelebasac. mag.: tuberkuliozuri gamwvavebebi, 

hipertoniuli daavadebebi, revmatzmebi. transmisiul daavadebebs 

adamianSi gaaCniaT aseve gamokveTili sezonuri xasiaTi, romelic 

dakavSirebulia fexsaxsrianTa (gadamtanTa) gamravlebis periodebTan, 

mag.: moskitebTan, koRoebTan, tkipebTan da sxv. 

     gasul saukuneSi ganisazRvra mzis aqtiurobis cvalebadoba 

(periodis xangrZlivoba 11,1 welia), rac mniSvnelovnad moqmedebs cocxal 

organizmebze, cvlis maT reaqtiulobas da funqciur mdgomareobas. 

     XX s. 20-ian wlebSi rusma mecnierma a. CiJevskim gviCvena, rom 

zogierTi infeqciuri daavadebis gavrceleba dakavSirebulia mzis 

radiaciis donesTan. sxva mkvlevarebis SedegebiT fsiqiatriul 

saavadmyofoebSi moxvedril avadmyofTa ricxvi gacilebiT maRalia mzis 

gaZlierebuli aqtivobis dReebSi, aseve _ gulsisxlZarRvTa 

avadmyofobisa, 20% imata miokardis infarqtma, stenokardiulma Setevam  

da sxv. 

    XIX s. bolos da XX sauk. dasawyisSi Cexma fsiqologma g. svobodam 

da germanelma eqimma v. fleisma gamoTqves hipoTeza imis Sesaxeb, rom 

yvela adamians dabadebidan gaaCnia 3 cikli, romelic dakavSirebulia 

fiziologiur aqtivobasTan (23 dRe), emociuri (28 dRe) da 

inteleqtualuri (33 dRe). SualedSi yovel ciklebs Soris aris 

kritikuli anu (0) - nulovani dRe. ciklis pirveli naxevari miiCneva 

dadebiT periodad (rodesac SeimCneva Sromisunaranobis, fizikuri, 

emocionaluri da inteleqtualuri mdgomareobis mateba), meore naxevari 

_ uaryofiTi periodia, romlis ganmavlobaSi mdgomareoba uaresdeba. 

      arsebobs dakvirvebebi, rom fizikuri ciklis nulovan dReebSi 

xSirdeba ubeduri SemTxvevebi, xolo emocionaluri ciklis nulovan 
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dReebSi – emociuri rRveva, inteleqtualebSi ki – gonebrivi muSaobis 

gauareseba. 

       yvela kritikuli dRis damTxveva xdeba weliwadSi erTxel. am 

hipoTezas mxari dauWira mravalma mkvlevarma. 

       adamians da mraval cxovels gaaCnia drois aRqmis unari, mag.: 

ZaRlSi SeiZleba gamomuSavebuli iqnas drois pirobiTi refleqsebi. maT 

gaaCniaT unari zustad gansazRvron sxvadasxva intervalebi, wuTebisa da 

wamebis ganzomilebiT. aRmoCnda, rom Tavis tvinis erTi nawilis 

(hipokampis) dazianebis Semdeg es refleqsebi qreba. varaudoben, rom 

Tavis tvinis swored es nawili _ hipokampa iRebs monawileobas drois 

aTvlaSi. 

       rusma fsiqiatrma s.korsakovma 1887 wels aRwera 

fsiqopaTologiuri sindromi alkoholiT qronikulad daavadebul 

avadmyofebSi. swored isini kargaven droebiTi orientaciis unars. isini 

ver asruleben ritmul moZraobebs. maTSi ar gamomuSavdeba pirobiTi 

refleqsebi droze, Tumca drois formaluri mniSvnelobebi 

SenarCunebulia. Seswavlilia avadmyofi, romelsac aReniSneboda 

hipokampis sferoSi ormxrivi dazianeba, mimdinare wlis ganmavlobaSi 

yvela SemTxveva waSlili iyo misi mexsierebidan. mas ar SeeZlo 

gaexsenebina Tu ra gaakeTa, an ra Tqva Tundac ramdenime wuTis win. yvela 

dRe ukvalod iqna gamqrali.  

     adamianSi biologiur faqtorebTan erTad bioritmebze did gavlenas 

axdens agreTve specialuri faqtoric: Sromis ganrigi. ritmTa gardaqmna, 

romelic dakavSirebulia Sromis reJimisa da dasvenebis cvlilebasTan. 

es yovelive jerovnadaa Seswavlili xangrZlivi drois ganmavlobaSi 

xelovnurad izolirebul garemoSi (kameraSi). TviTmfrinaviT ramdenime 

saaTiT sartyelis gadakveTa arRvevs organizmis bioritmebis bunebriv 

periodulobas, SeimCneva dezadaptacia. igi iwvevs sifxizlisa da Zilis 

darRvevas, Sromisunarianobis daqveiTebas. Segueba axal pirobebTan 

grZeldeba ramdenime dRe. saWiroa amis gaTvaliswineba xangrZlivi 

gadafrenis SemTxvevaSi. 

      roca adamiani sxva saaTis sartyelidan Cadis sxva ganedze, igi 

pirveli 7-10 dRis ganmavlobaSi imyofeba _ desinqronozis mdgomareobaSi. 
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igive emarTeba mas ukan dabrunebisas, radgan xdeba bioritmebis ukan 

gardaqmna (a. slusarevi 1985w.). 

     qronobiologiis miRwevebis gamoyeneba daiwyes praqtikaSi. 

bioritmebis Taviseburebebis racionaluri gamoyeneba aucilebelia 

gaviTvaliswinoT sxvadasxva profesiis warmomadgenlebis Sromisa da 

dasvenebis reJimis Sedgenisas, Ramis smenaSi momuSaveebisaTvis, 

mfrinavebisaTvis, kosmonavtebisaTvis. bioritmebis mniSvneloba 

dakavSirebulia sezonur da aqtiur heliofizikur ciklTan, rac 

gamoyenebuli unda iyos profilaqtikur medicinaSi adamianis 

janmrTelbis dacvis saqmeSi. 

 

genetika 

memkvidreoba da cvalebadoba 

 

      genetika (berZn. geneticos – SedarebiTi warmoqmnilTan) aris 

mecniereba, romelic Seiswavlis cocxali organizmebis Tvisebebs: 

memkvidreobasa da cvalebadobas. memkvidreoba, rogorc organizmis 

Tviseba, odiTganve ainteresebdaT adamianebs, magram misi Seswavla XIX 

saukuneSi daiwyo. genetikis mecnierebis fuZemdeblad damsaxurebulad 

iTvleba Cexi mkvlevari grigor iohan mendeli (1822-1884).  

      1865w, mis mier Catarebuli eqsperimentebi – bardaze ar iyo 

Sefasebuli swored. 1866w. g. mendelma gamoaqveyna Sroma ,,cdebi 

mcenareTa hibridebze”. am Sromam ver hpova saTanado yuradReba. mendelma 

gamoiyena kvlevis hibridologuri meTodi. is ajvarebda niSan-TvisebebiT 

gansxvavebul mSobliur formebs, akvirdeboda niSanTvisebaTa 

gamovlinebas momdevno TaobaSi da awarmoebda am niSan-Tvisebebis zust 

raodenobriv aRricxvas, ramac saSualeba misca daedgina damemkvidrebis 

gansazRvruli raodenobrivi kanonzomierebani. magram es eqsperimentebi 

male daviwyebas mieca. 

      1900 wels, roca mendelis kanonzomierebani dadginda 

erTmaneTisagan damoukideblad holandiaSi g. de frizis, germaniaSi 

k.korrensisa da avstriaSi e. Cermakis mier, mravalricxovani obieqtis 

hibridizaciaze Catarebuli cdebis Sedegad damtkicda, rom mendelis 

kanonzomierebani damaxasiaTebeli yofila yvela cxovelisa da mcenaris 
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organizmisaTvis. amitom 1900 weli samarTlianad miCneulia genetikis 

mecnierebis ,,meore dabadebis wlad”. 

      g. mendelma pirvelma daamtkica, rom memkvidreobis rTuli 

gamovlinebebi dakavSirebulia materialur diskretul faqtorebTan. man 

wamoayena hipoTeza ,,gametaTa siwmindis” Sesaxeb, romelic SemdgomSi 

dasabuTda meiozis procesis aRmoCeniT, sxvadasxva gametebSi 

homologiuri qromosomebis gancalkevebiT. swored mendelis 

gamokvlevebi daedo safuZvlad biologiis axal dargs – genetikas, 

romelic, rogorc mecniereba, ganviTarda praqtikul moTxovnilebebTan 

dakavSirebiT.  

      XIX da XX saukuneebis mijnaze mecnierebebi jer kidev 

akavSirebdnen memkvidruli niSan-Tvisebebis gadacemas gansakuTrebul 

struqturebTan, TumcaRa is aRar iwvevda eWvs, rom damemkvidrebis 

procesi sruldeboda sasqeso ujredebSi materialuri bunebis mqone 

raRac faqtorebiT. 

      XX saukunis dasawyisSi memkvidreobis diskretul erTeuls 

danielma mecnierema i. iohansenma – geni uwoda. 

      geni – dnm–is Tanamimdevrul nukleotidTa monakveTia. igi 

informaciuli struqturaa. dnm-sagan mcire zomis genebi Semdgari 

ramdenime aTeuli nukleotidisagan, xolo didi zomis genebSi gvxvdeba 

ramdenime aseuli da aTaseuli nukleotidi, miuxedavad amisa isini 

SeumCnevelni rCebian (i. polianski, 1985w.). 

      XIX s.-is 80-iani wlebisaTvis t. boverim da sxvebma aRweres 

gametaTa (meiozi) warmoSobis dros mimdinare rTuli procesebi da 

daadgines, rom zigotaSi aRdgeba qromosomTa diploiduri krebuli, 

Semdgari orive mSoblis qromosomTa erTnairi ricxvisagan. 

      1902w. germaniaSi t. boverim, amerikaSi ki e. vilsonma da xettonma 

memkvidruli faqtorebis gadacemaSi aRniSnes, rom sasqeso ujredebis 

formirebisa da ganayofierebis dros qromosomTa qcevaSi arsebobs 

paralelizmi. am damTxvevidan Camoyalibda azri, memkvidreobiTi 

faqtorebis qromosomebTan kavSiris Sesaxeb. es hipoTeza aRmoCnda 

nayofieri memkvidreobiTi gamovlinebis Seswavlis dros. man warmoaCina 

axali etapi genetikisa da citologiis sinTezis kavSirSi. am 

mimarTulebiT didi miRwevebi gaaCnda t.m. morganis skolas (1911w.), 
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romelmac moaxdina memkvidreobis qromosomuli Teoriis formulireba. 

man daamtkica, rom genebi moTavsebulia qromosomebSi da ganlagebulia 

xazobrivad. am skolis warmatebebi ganapiroba genetikuri Ziebis axalma 

obieqtma – xilis buzis – drozofilis gamoyenebam, romelsac 

axasiaTebda intensiuri gamravleba, TaobaTa swrafi cvla (weliwadSi 30-

mde), zustad aRniSnuli alternatiuli niSnebis qona: sxeulis feri, 

sidide da farTebis forma, Tvalis feri da a.S. amave dros igi advilad 

Sesanaxi da gasamravlebeli obieqti iyo. gaaCnda martivi kariotipi (4 

wyvili qromosoma). misi sanerwyve jirkvlebis ujredebi Seicaven 

gansakuTrebiT gigantur qromosomebs (politeniurs). 

      XX saukunis dasawyisSi gamefebuli iyo azri genTa stabilurobisa 

da ucvlelobis Sesaxeb (a. veismani da u. betsoni). arsebobda mosazreba, 

rom Tu genTa cvlileba SesaZlebelia (g. defrizi), igi sruldeba 

garemos zemoqmedebisgan damoukideblad, e.i. TviTwarmoqmniT. 

      Semdgom wlebSi laboratoriul pirobebSi garkveuli faqtorebis 

moqmedebiT miRebul iqna memkvidruli cvlilebebi _ mutaciebi, ramac 

uaryo mcdari Sexedulebebi genTa ucvlelobisa da avtonomiurobis 

Sesaxeb. 1925w. ruseTSi miRebul iqna pirveli inducirebuli mutaciebi 

sokoebze g. nadsonisa da g. filipovis mier da 1927w. aSS g. miuleris 

mier drozafilebze. 

      bioqimiis warmatebebma gansazRvres da daaxasiaTes geni, rogorc 

qromosomis Semadgeneli nawilis da memkvidreobis materialuri 

substrati. 1928w. n. kolcovma gamoTqva mosazreba garkveul qimiur 

nivTierebebTan genis kavSiris Sesaxeb. igi varaudobda, rom qromosoma 

warmoadgens msxvil cilovan molekulas, romlis calkeuli radikalebi 

asruleben genTa funqciebs da rom cilovan miceliebs SeuZliaT 

TviTwarmoqmna. es Teoria aRmoCnda mcdari. magram mecnierebaSi pirvelad 

gakeTda mcdeloba, rom molekulur doneze SeeswavlaT memkvidreobis 

kanonzomierebani. 

      XX saukunis 40-ian wlebSi g. bidlim da e. tatumma gaarkvies, rom 

genebi ganapirobeben fermentTa warmoqmnas, isini gansazrvruli saxiT 

warmarTaven ujredul metabolizms, romelic gavlenas axdens 

organizmis struqturul ganviTarebasa da fiziologiur Tvisebebze 

(erTi geni _ erTi fermenti). dadginda, rom memkvidruli informaciis 



 215 

gadacema dakavSirebulia nukleinis mJavasTan _ dnm. dnm aris mcenareTa 

da cxovelTa ujredis qromosomis aucilebeli komponenti (a. 

belozerski).  

      genetikis mikrobiologiis, bioqimiis da fizikis mijnaze warmoiqmna 

axali mimarTuleba _ molekuluri biologia. 50-ian wlebSi 

laboratoriul pirobebSi ingliseli filosofosis m. uilkinsonis 

xelmZRvanelobiT, rentgenis sxivebis daxmarebiT da maTematikuri 

gaangariSebiT miRebul iqna dnm-is Zafis rentgenograma. amerikel 

bioqimikoss – e. Cargafma aRmoaCina komplementarobis wesi, am monacemTa 

safuZvelze analizis Sedegad.1953w. j. uotsonma da f. krikma Seqmnes dnm-

is mikromolekuluri struqturis modeli, romelsac ormagi spiralis 

Sesaxedaoba hqonda da daiwyo memkvidreobiTobis Seswavla molekulur 

doneze.  

      genetikis istoria iyofa 3 etapad: pirveli _ memkvidreobis 

gamovlinebis Seswavla organizmul doneze. meore _ ujredul doneze da 

mesame _ molekulur doneze. rasakvirvelia Tanamedrove dros 

memkvidreobiTobis Tvisebebis Seswavla mimdinareobs yvela doneze.  

      memkvidreoba da cvalebadoba warmoadgenen sasicocxlo funqciis 

safuZvels da maT gauTvaliswineblad SeuZlebelia sicocxlis 

evolucia. 

      genetika mWidrodaa dakavSirebuli medicinasTan. dReisaTvis 

cnobilia mravali memkvidruli daavadeba da anomaliebi, romlebic 

Seiswavleba molekulur, ujredul, organizmul da populaciur 

doneebze. cnobilia, rom memkvidrul daavadebebs SeuZliaT ar 

gamovlindnen gansazRvrul pirobebSi. 

      samedicino genetikis amocanaa: _ am daavadebaTa Semdgomi Seswavla, 

da RonisZiebaTa damuSaveba mankierebis ganviTarebis winaaRmdeg. 

memkvidruli daavadebebisa da avTvisebiani axladwarmonaqmnebis Tavidan 

acilebis mizniT, moiZebna praqtikaSi gamoyenebuli gzebi daavadebulTa 

samedicino momsaxureobis srulyofis mizniT. 

      memkvidreobiToba ewodeba _ organizmTa Tvisebas TaobaTa rigSi 

msgavsi niSnebis ganmeorebisa da garemos garkveul pirobebSi 

uzrunvelyos individualuri ganviTarebis specifikur xasiaTs. 

memkvidreobiTobis saSualebiT mSoblebsa da mis Taobas gaaCniaT 
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biosinTezis erTnairi tipi, msgavseba qsovilTa qimiur SedgenilobaSi, 

nivTirebaTa cvlaSi, morfologiur niSnebsa da sxva maxasiaTeblebSi. 

amitom swored yoveli saxeoba warmoqmnis Tavisive msgavss. 

      xolo cvalebadoba SeiniSneba memkvidruli niSan_Tvisebebis 

cvlilebaSi da mis gamovlenaSi. e.i. cvalebadoba _ organizmis 

mdgomareobaa, SeiZinos axali niSan-Tvisebebi individualuri 

ganviTarebis procesSi. organizmTa axali Tvisebebi vlindeba mxolod 

cvalebadobis saSualebiT. individSi gamovlinebuli cvalebadoba inaxeba 

Semdgom TaobaSi. e.i. Tu igi gadaecema memkvidreobiT, es ganxorcieldeba 

gamravlebis procesiT. gamravleba uzrunvelyofilia Tavis mxriv 

ujredTa gayofiT. sqesoberivi gamravlebis dros memkvidreobiTobis 

TvisebaTa gadacema sruldeba sasqeso ujredebiT _ gametebiT: 

kvercxujredebiTa da spermatozoidebiT. 

      memkvidreobis elemetarul diskretul erTeulebad gvevlinebian _ 

genebi. qimiuri TvalsazrisiT isini warmoadgenen dnm-is molekulis 

monakveTebs. yoveli geni gansazRvravs erT-erT cilaSi aminomJavaTa 

Tanamimdeverobas, rasac sabolood mivyavarT ama Tu im niSnebis 

realizaciasTan _ saxeobaTa ontogenezSi. amaSi igulisxmeba 

morfologiuri, fiziologiuri, bioqimiuri, paTologiuri da organizmis 

sxva monacemebi. 

      memkvidruli kanonzomierebis Seswavlisas Cveulebriv ajvareben 

organizmebs, romlebic gansxvavdebian erTmaneTisagan. mag.: yviTeli da 

mwvane feris TeslebiT, adamianis SemTxvevaSi dadebiTi da uaryofiTi 

rezus-faqtorebiT, Worflis arsebobiT da ararsebobiT da sxv. 

urTierTgamomricxavi niSnebi gvevlinebian monogenurebad, e.i. 

gansazRvrulni arian romeliRac erTi geniT. 

      genebi, romlebic gansazRvraven alternatiul niSnebs aleluri 

genebi (berZ. allelon _ urTierT) ewodebaT. isini ganlagebulni arian 

homologiur qromosomebis erTi da igive lokusebSi. 

      Tu orive homologiur qromosomaSi imyofeba erTnairi aleluri 

genebi _ aseT organizms ewodeba homozigoturi da iZleva erTi tipis 

gametas. 
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      Tu aleluri genebi gansxvavebulia, maSin aseTi organizmi 

wodebulia heterozigoturad da igi mocemuli niSniT iZleva ori tipis 

gametas.  

      yvela  memkvidruli faqtoris erTobliobas, romelsac organizmi 

mSoblebisgan Rebulobs _ genotipi ewodeba. organizmis Sinagani da 

garegani niSan-Tvisebebis erTobliobas ki _ fenotipi. 

      fenotipi viTardeba genetikur safuZvelze organizmsa da garemos 

samyaros pirobebis urTierTqmedebis Sedegad. amitom, im organizmebs, 

romlebsac erTnairi genotipi gaaCniaT, SeiZleba gansxvavdebodnen 

erTmaneTisagan, arsebobisa da ganviTarebis pirobebis mixedviT. 

sazRvrebi, romelSic garemo pirobebTan SeTanxmebiT icvleba genotipis 

fenotipuri gamovlineba, wodebulia – reaqciis normad.  

      erTi Taobidan meoreSi memkvidruli informaciis gadacemis 

process memkvidreoba ewodeba. ,,memkvidreobiToba“ da ,,memkvidreoba“ 

araerTmniSvnelovani terminebia. 

      memkvidreoba organizmis zogadi Tvisebaa SeinarCunos da gadasces 

Semdeg Taobas, winaprisagan miRebuli niSan-Tvisebebi da ganviTarebis 

Taviseburebani (i. laCiSvili, 1977w.). 

      igi erTnairad vlindeba yvela organizmSi. 

      memkvidreobiToba – uzrunvelyofs informaciis Senaxvas, 

reproduqcias da ganapirobebs TaobaTa Soris upiratesobas. e.i. 

memkvidreobiToba aris cocxali materiis Tviseba, romelic adasturebs 

mis materialurobas, diskretulobasa da mTlianobas.  

      memkvidreoba (memkvidreobiToba) igive damemkvidreba (i. laCaSvili) 

_ niSnavs memkvidruli informaciis gadacemas, romelic SeiZleba 

Seicvalos gamravlebis formasTan dakavSirebiT. usqeso gamravlebisas 

memkvidreoba sruldeba vegetatiuri ujredebiTa da sporebiT, roca 

uzrunvelyofilia msgavseba Taobebs Soris. magram sqesobrivi 

gamravlebis dros memkvidreoba sruldeba sasqeso (gametebiT) ujredebiT, 

kvercxujredebiTa da spermatozoidebiT. 

      Sejvareba, romelSic mSobelTa warmomadgenlebi analizdebian 

erTi alternatiuli wyvili niSnis mixedviT, wodebulia – 

monohibridulad; ori wyvili niSniT – dihibridulad da mravali 

alternatiuli wyviliT – polihibridulad. 
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      monohibriduli Sejvareba _ mendelis cdebSi (yviTeli da mwvane 

Tesliani bardebis Sejvarebisas) pirvel TaobaSi miRebul iqna yvela 

yviTeli. am kanonzomierebam miiRo pirveli Taobis hibridTa 

erTgvarovnebis wesis saxelwodeba da pirvel TaobaSi gamJRavnebul 

niSans – dominanturi ewoda (laT. dominans ― gamefebuli), xolo 

gaumJRavnebels – daxSuls _ recesiuli (laT. – recessus - ararsebuli). 

      ,,memkvidreobiTi faqtorebi” (Tanamedrove terminologiiT _ genebi) 

_  mendelma maT aRsaniSnavad mogvawoda laTinuri anbanis asoebi. genebi 

ekuTvnis erT wyvils, amitom SemoRebulia maTi aRniSvna erTi da igive 

asoTi. dominanturi aleli – didi asoTi, recesuli ki pataraTi. Tu 

gavixsenebT, rom sxeulis yvela ujredi (garda gametebisa) Seicavs 

qromosomTa diploidur krebuls, yvela qromosoma wyvilia, aleluri 

genebi imyofebian homologur qromosomebSi, aqedan gamomdinare – 

zigotaSi yovelTvis imyofeba 2 aleli da amitom genotipuri formula 

nebismieri niSniT aucilebelia aRiniSnos 2 asoTi.  

      homozigotebi dominanturi aleliT iwereba AA; recesuliT ki – αα; 

heteroziguli -  Aα. cdebis mixedviT recesuli aleli vlindeba mxolod 

homozigotur mdgomareobaSi, xolo dominanturi _ rogorc 

homozigoturSi, ise heterozigoturSi.  

      genebi ganlagebulia qromosomebSi, e.i. meiozis Sedegad 

homologiuri qromosomebi ganlagdebian sxvadasxva gametebSi. radgan 

homozigotas orive aleli erTnairi aqvs, yvela gameta aris erTi da 

igive genis matarebeli, e.i. homozigoturi. 

      Sejvarebisas SemoRebulia aRniSvnebi Ρ – (laT. parentale – mSoblebis, 

Svilebi – pirveli Taoba. F1 (laT. – Filiale - Svilebi), F2 – meore Taobis 

warmomadgenlebi da a.S. Sejvareba aRiniSneba (X) gamravlebis niSniT. 

 

 

          Ρ      AA     х     αα    davuSvaT, rom qorwinebaSi arian 

                               ari   mSoblebi, homozigotebi memarjvene da   

                                     memarcxene 

          F1            Aα      -   100% 

 

A α 
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      amdenad pirvel mSobels aqvs mxolod erTi tipis gameta (A),  

meoresac aseve 1 tipis gameta (α), am SemTxvevaSi SesaZlebelia Serwyma _ 

Aα. yvela hibridebi pirvel TaobaSi iqneba erTgvarovani heterozigoturi 

genotipis mixedviT da dominanturi fenotipis mixedviT.  

      aqedan gamomdinare, mendelis pirveli kanoni anu hibridTa 

erTgvarovnebis wesi erTgvarovania rogorc fenotipurad, ise 

genotipurad.  

      pirveli Taobis erTnairi hibridebis Sejvarebisas me-2 TaobaSi 

gamovlindeba dominanturi da recesuli niSnebis mqone individebi e.i. 

SeimCneva daTiSva. mendelis mixedviT meore TaobaSi 75% - individebs 

aqvT dominantebis niSani, xolo 25% _ recesuli. am kanonzomierebam 

miiRo daTiSvilis II kanonis saxelwodeba. Tanamedrove terminebis 

gamoyenebiT SeiZleba gavakeToT daskvna: 1) aleluri genebi imyofebian 

heterozigotul mdgomareobaSi da ar icvlebian; 2) hibridebs gametaTa 

momwifebisas warmoeqmnebaT gametaTa TiTqmis Tanabari raodenoba, 

dominanturi da recesuli alelebiT; 3) ganayofierebis dros mdedri da 

mamri gametebi, romlebic matareblebi arian dominanturi da recesuli 

alelisa, Tavisuflad kombinireben.  

      ori heterozigotis (Aα) Sejvarebisas TiToeul mTgans warmoeqmneba 

– 2 tipis gameta – naxevari dominant aleliT (A) da naxevari recesuli 

gametiT (α). mosalodnelia 4 SesaZlebeli Serwyma: kvercxujredi A 

aleliT SeiZleba ganayofierdes rogorc spermatozooniT A aleliT, 

aseve spermatozooniT α aleliT, aseve zustad kvercxujredi α aleliT 

SeiZleba ganayofierdes spermatozooniT A da spermatozooniT α 

aleliT, ris Sedegadac vRebulobT 4 komponents: AA; Aα; Aα; αα; anu AA: 2 

Aα:1αα. garegnulad (fenotipurad) AA da Aα ar gansxvavdebian 

erTmaneTisagan, amitomac vRebulobT daTiSvas 3:1 fenotipis mixedviT; da 

1:2:1 genotipis mixedviT. 

      e.i. mendelis meore kanoni ase formulirdeba:  

      pirveli Taobis hibridebi Semdgomi gamravlebisas iTiSebian. maT 

STamomavlobaSi F2-Si xelaxla Cndebian recesuli niSnis mqone 

individebi, romlebic STamomavlobaTa mTeli raodenobis erT meoTxed 

nawils Seadgenen (i. polianski, 1995w.). 
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      daTiSvam gviCvena, rom heterozigotebs gaaCniaT dominanturi 

niSnebi, sadac recesuli geni ar dakargula, e.i. ar Secvlila. aleluri 

genebi imyofebian heterozigul mdgomareobaSi. isini ar erwymian, ar 

icvlebian, rasac mendelma ,,genTa siwmindis” hipoTeza uwoda. SemdgomSi 

man miiRo citologiuri dasabuTeba. viciT, rom somatur ujredSi 

qromosomTa diploiduri nakrebia. homologur qromosomebSi aleluri 

genebi lokusebSia moTavsebuli. Tu es heterozigoturi individia, maSin 

erT-erT homologiur qromosomaSi ganlagebulia dominanturi aleli, 

xolo meoreSi – recesiuli. sasqeso ujredebis warmoqmnisas 

mimdinareobs meiozi da yovel gametaSi xvdeba homologuri 

qromosomebidan mxolod erTi.  

      gametaSi SeiZleba iyos aleluri genebidan mxolod erTi. gametebi 

rCebian ,,wmindanni”, isini matarebelni arian alelidan romeliRac, 

mxolod erTis, romelic gansazRvravs alternatiuli niSnebidan erTis 

ganviTarebas (i. polianski). 

      adamianis genetikaSi cnobilia mravali niSani, rogorc 

dominanturi, ise recesuli. erT-erT maTgans aqvs neitraluri xasiaTi da 

isini uzrunvlyofen adamianT populaciaSi polimorfozms, xolo 

danarCens mivyavarT sxvadasxva paTologiur mdgomareobamde. amave dros 

aucilebelia aRiniSnos, rom dominantur homologur niSnebs, rogorc 

adamianSi, ise sxva organizmSi, Tu isini SesamCnevad aqveiTeben 

sicocxlis unars, maSinve gamocalkevdebian gadarCeviT, radgan maTi 

matareblebi ver SeZleben datovon memkvidreoba. sapirispirod, 

recesiuli genebi, romelsac aqvT unari sagrZnoblad Seamciron 

warmomadgenlis sicocxlisunarianoba, SeuZliaT heterozigotul 

mdgomareobaSi xangrZlivad SenarCundnen da gadaecen Taobidan Taobas. 

maT SeuZliaT gamomJRavndnen mxolod homozigotur mdgomareobaSi. 
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adamianis niSnebi 

 

        dominanturi niSnebia                   recesuli niSnebia 

Worfli 

Tmebs TeTri (arapigmentebi) nawili 

muqi Seferilobis Tma 

kexiani cxviri 

mongoloiduri Wrilis Tvalebi 

Taflisferi Tvalebi 

win wamoweuli kbilebi 

yurebis Tavisufali bibiloebi 

marjvena xelis ukeTesi ganviTareba 

rezus faqtori + 

savse tuCebi 

Worflis ar arseboba 

Tanabari pigmentacia Tmisa 

Ria feris Tma 

swori cxviri 

evropoeduli Wrilis Tvalebi 

cisferi Tvalebi 

Cveulebrivad ganlagebuli kbilebi 

Sexorcebuli bibiloebi 

marcxena xelis ukeTesi ganviTareba 

rezus faqtori –  

Txeli tuCebi 

 

paTologiuri 

juja qondrodistrofia 

polidaqtilia (6-TiTianoba) 

braqidraqtilia (mokleTiTianoba) 

sisxlis normaluri Sededeba 

ferTa normaluri SegrZneba 

pigmentis arseboba 

normaluri aTviseba fenilalininis 

normaluri aTviseba laqtozis 

hemoglobinis molekulis normaluri agebuleba 

ConCxis normaluri ganviTareba 

5 TiTianoba 

normaluri sigrZis TiTebi 

hemofilia – Seudedebloba 

ferTa SeugrZnebloba – daltonizmi 

pigmentis ar arseboba – albinizmi 

fenilketonuroba 

galaqtozemia 

namglisebrujredovani anemia 

       

       

      organizmis genotipi, romelsac gaaCnia recesiuli niSani, 

ganisazRvreba misi fenotipiT. aseTi organizmi aucileblad unda iyos 

homozigoturi recesuli genis mixedviT, radgan heterozigoturobis 

SemTxvevaSi mas eqneboda dominanturi niSani. homozigoturi da 

heterozigoturi individebi, romlebic amJRavneben dominantur niSan-

Tvisebebs fenotipurad ganurCevelia. genotipis gansazRvrisaTvis 

mimarTaven gamaanalizebel Sejvarebas: individi, romlis genotipi 

ucnobia da saWiroa misi gamocnoba, unda Sejvardes recesiul 

formasTan. Tu aseTi Sejvarebisas yvela Taoba aRmoCndeba erTgvarovani. 
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e.i. gasaanalizebeli individi homozigoturia, magram Tu moxda daTiSva, 

maSin is heterozigoturia. 

 

1) P. AA       X αα                                    2)  P.  Aα      X αα 

                                                                                          

 

 

      F1      Aα                                                                           F1       Aα         αα 

 

 
      rogorc Cans, gamaanalizebeli Sejvarebisas heterozigotuli 

warmomadgenlis TaobisaTvis damaxasiaTebelia daTiSva SefardebiT: 1:1. 

genotipis gansazRvras didi mniSvneloba aqvs rogorc seleqciuri 

muSaobis dros (rogorc memcenareobasa ise mecxoveleobaSi), aseve 

samedicino genetikis dargSi.  

      mag.: adamianSi Taflisferi Tvalebi dominirebs cisferze e.i. 

cisferTvala aris mxolod homozigoturi recesuli alelis mixedviT, 

xolo TaflisferTvaleba _ homozigoturic da heterozigoturic. 

      TaflisferTvalasa da cisferTvalas SeeZina cisferTvaleba 

Svili, aqedan: TaflisferTvala mSobeli heterozigoturia da Tu 

analoguri niSnebis mqone mSoblebidan daibadeba didi raodenobiT 

TaflisferTvalebianebi, maSin SegviZlia vivaraudoT, rom 

TaflisferTvalebiani mSobeli – homozigoturia (am niSnis mixedviT). 

      mendeli cdebs atarebda srul dominirebaze, amitom 

heterozigoturi inidvidebi warmoadgenen ganurCevels homozigotur 

dominantisgan. magram bunebaSi srul dominirebasTan erTad gvxvdeba 

arasruli dominirebuli e.i. heterozigotebs gaaCniaT gansxvavebuli 

fenotipi. arasruli dominirebis TvisebiT dajildovebulia rigi genebi, 

romlebic iwveven memkvidrul anomaliebsa da avadmyofobebs. mag.: 

namglisebrujredovani anemia, fridreixis ataqsia (nebiTi moZraobebis 

koordinaciis dakargvis progresireba); aseve gadaecema cistonuria 

(homozigotebs TirkmelebSi uCndeba cistonuri qvebi, xolo 

heterozigotebs ki aRmoaCndeba SardSi cistinis metad maRali 

Semcveloba).  

      zogjer alelebis ricxvs miekuTvnebian ara ori, aramed genebis 

meti ricxvi. maT miiRes saxelwodeba _ ,,mravlobiTi alelebi” da 

A α A α α 
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qromosomebSi mravaljeradi mutaciis Sedegad qromosomebis erTsa da 

imave lokurebSi warmoiqmneba mravlobiTi aleli. garda ZiriTadi 

dominanturi da recesuli genis alelisa, Cndebian aseve Sualeduri 

alelebi, romlebic dominantebTan mimarTebaSi iqcevian rogorc 

recesiulni, xolo recesulTan mimarTebaSi _ rogorc imave genis 

dominanturi alelebi. 

 

 

adamianSi sisxlis jgufebis damemkvidrebisa  

da kodominirebis movlena 

 

      arsebobs sisxlis jgufebis sistema, romelic gadaecema 

memkvidreobiT mravlobiTi alelebis tipis mixedviT da am sistemis 

sazRvrebSi arsebobs 4 fenotipi: 

I (0) jgufi; II (A) jgufi; III (В) jgufi da IV (АВ) jgufi. yoveli es 

fenotipi gansxvavebulia specifikuri cilebiT – antigenebiT, romlebic 

Sedian eriTrocitebis Semadgenlobasa da sisxlis SratSi Semavali – 

antisxeulebiT.  

fenotipi I (0) ganpirobebulia eriTrocitebSi A da B antigenisa da 

sisxlis SratSi α da β antisxeulebis arsebobiT. 

fenotipi II (A) eriTrocitebi, romlebic Seicaven А antigens da sisxlis 

SratSi В antisxeulebis arsebobiT. 

fenotipi III (В) dakavSirebulia eriTrocitebSi В antigeniT, xolo 

sisxlis SratSi α antisxeulis arsebobiT. 

fenotipi IV (АВ) damokidebulia eriTrocitebSi А da В antigenebis 

arsebobiT da sisxlis SratSi α da β antisxeulebis ar arsebobiT.  

      dadgenilia, rom adamianis sisxlis es oTxive jgufi gapirobebulia 

erTi genis 3 alelis damemkvidrebiT ( iJJ BA ) amave dros J  (nulovani) 

jgufi _ recesiuli aleliT ( i ), romelzec dominireben rogorc aleli 

AJ  (ganmsazRvreli II jgufisa), aseve BJ  (romelzedac damokidebulia (III 

jgufi). alelebi AJ  da BJ  heterozigotSi gansazRvraven IV jgufs. aq 

TvalSi sacemia kodominireba. aseTi saxiT sisxlis I jgufi arsebobs 

mxolod i i  _ genotipis SemTxvevaSi; sisxlis II jgufi AJ AJ  da A

iJ  _ 
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genotipebis SemTxvevaSi. sisxlis III jgufi BJ BJ  da B

iJ  _ genotipis 

SemTxvevaSi da sisxlis IV jgufi ki AJ BJ  _ genotipis SemTxvevaSi.  

 

sisxlis jgufebis damemkvidreba АВО sistemiT 

sisxlis 

jgufi 

genebi, ganmsazRvreli specifikuri 

eriTrocituli cilebis sinTezisa 

SesaZlebeli 

genotipebi 

I (0) 

II (А) 

III (В) 

IV (АВ) 

i  

AJ  

BJ  

AJ BJ  

i i  

AJ AJ   A

iJ  

BJ BJ   B

iJ  

AJ BJ  

 

      sisxlis jgufebis damemkvidrebis princips, kerZod АВО sistemas 

iyeneben kamaTis SemTxvevaSi sasamarTlo eqspertizaze. 

      polihibriduli Sejvareba SeiZleba gamoviyenoT dihibriduli 

Sejvarebis magaliTad, sadac mSoblebi gansxvavebidan ori wyvili niSniT. 

hibridTa pirveli Taoba am SemTxvevaSi gvevlineba erTgvarovani, roca 

vlindeba mxolod dominanturi niSnebi, amasTan erTad dominireba araa 

damokidebuli imaze, Tu rogor iyo ganawilebuli niSnebi mSoblebs 

Soris. 

P. AaBb  X  AaBb 

      gametebi: AB; Ab; aB; ab;   AB; Ab; aB; ab 

      maTi SejvarebiT vRebulobT 16 kombinacias, romelsac ganvalagebT 

penetis cxrilSi. 

 

penetis cxrili 

gametebi AB Ab aB ab 

AB AABB AABb AaBB AaBb 

Ab AABb AAbb AaBb Aabb 

aB AaBB AaBb aaBB aaBb 

ab AaBb Aabb aaBb aabb 

 

      dihibriduli Sejvarebis dros mendelma aRmoaCina, rom 

niSanTvisebebi damemkvidrdebian erTmaneTisagan damoukideblad. es 
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kanonzomiereba cnobilia, rogorc niSan-TvisebaTa damoukideblad 

kombinirebis, genebis damoukideblad ganawilebis kanoni da igi 

Semdegnairad formulirdeba: daTiSva TiToeuli wyvili niSan-Tvisebis 

mixedviT mimdinareobs danarCen niSan-TvisebaTa wyvilisagan 

damoukideblad da cnobilia, rogorc mendelis me-3 kanoni. 

      homozigoturi individebis Sejvarebisas, romlebic gansxvavdebian 

erTmaneTisagan 2 wyvili (an meti) alternatiuli niSnebiT, meore TaobaSi 

( 2F ) SeiniSneba damoukidebeli damemkvidreba da kombinireba niSnebisa, Tu 

misi ganmsazRvreli genebi ganlagebulni arian sxvadasxva homologiur 

qromosomebSi. es SesaZlebelia ise rogorc meiozis dros, radgan 

ganlageba (kombinireba) qromosomebis sasqeso ujredebSi maTi momwifebis 

dros midis damoukideblad, rasac mivyavarT winaparTa niSnebis 

matarebeli Taobis warmoqmnasTan.  

      qorwindebian Tvalis Sefervisa da marjvena xelis ukeTesad 

xmarebis mqone diheterozigotebia – AαBb individebi. Sesabamisad miiReba 

genebis 4 SesaZlebeli kombinacia da gametebi AB  Ab  αB da αb yvela iqneba 

Tanabari (25% raod.). amis axsna advili xdeba meiozis dros qromosomTa 

qcevis mixedviT. arahomologiuri qromosomebi meiozis dros kombinireben 

nebismier SerwymaSi, individebi warmoqmnian 4-4 tipis gametebs da 

Sejvarebisas 4 tipis kvercxujredi SeiZleba ganayofierdes oTxive tipis 

spermatozoidiT. e.i. miiReba 16 kombinacia. aqedan 9-s gaaCnia 2 dominanti 

niSani da gvevlinebian TaflisferTvaleba memarjveneebad. 3 

TaflisferTvaleba memarcxenea, sadac pirveli niSani dominanturia, me-2 

recesuli. 3 cisferTvala memarjvenea, aq pirveli niSani recesulia, me-2 

ki dominanturi da 1 cisferTvala memarcxenea, es individi orive niSniT 

recesulia. e.i. dihibriduli Sejvarebis dros fenotipebad miviReT 

daTiSva 9:3:3:1 anu es igivea, rac monohibriduli Sejvarebisas (3:1)2. am 

magaliTSi daTiSvisas Tvalebis Seferilobis mixedviT miiReba 

TaflisferTvalebiani 12/16, cisferTvala 4/16, meore niSniT 

memarjveneobis mixedviT 12/16 da memarcxene 4/16. e.i. cnobilia Sefardeba 

3:1. 

      deheterozigota warmoqmnis 4 tipis gametas, misi Sejvarebisas 

recesiul homozigotebTan miiReba 4 tipis memkvidre: amitom fenotipisa 

da genotipis mixedviT daTiSva iqneba 1:1:1:1. trihibriduli Sejvarebisas 
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miviRebT 8 tipis gametas, romelic mogvcems 64 kombinacias. xolo 

polihibriduli Sejvarebisas daTiSva iqneba (3:1)n – fenotipis mixedviT, 

sadac n – wyvili niSnebis ricxvis maCvenebelia. 

      organizmebSi nebismieri niSnebis ganviTareba warmoadgens genTa 

Soris rTul damokidebulebas. genTa es urTierTdamokidebuleba 

SeiZleba warmovidginoT sqematurad: 

 

 

                    erTi alelis wyviliT               arasruli dominireba 

genTa                                                     sruli dominireba 

urTierTqmedeba                                          zedominireba 

                                                         kodominireba 

                     

                    sxvadasxva alelis wyviliT         komplementaruli moqmedeba 
                                                           epistazi 
                                                           polimeria 

      

 

      dominireba – vlindeba im SemTxvevaSi, roca genis 1 aleli 

mTlianad faravs sxva alelis arsebobas. gamovlinebis es forma 

realizebas poulobs heterozigotul individebSi – sruli dominirebis 

saxiT. 

      arasruli dominireba – anu damemkvidrebis Sualeduri xasiaTi 

xSirad heterozigoturi niSan-Tviseba Sualeduri xasiaTisaa. e.i. 

dominireba SesaZlebelia iyos arasruli. mag.: gulisabaSi wiTeli da 

TeTri yvavilebis Sejvarebisas miiReba pirvel TaobaSi yvela 

vardisferi e.i. damemkvidreba iqneba Sualeduri. II TaobaSi miiReba 

daTiSva 1:2:1 rogorc fenotipebad ise genotipebad, sadac 1 wiTeli iqneba, 

2 – vardisferi (Sualeduri) da 1 TeTri. cxadia am SemTxvevaSi 

heterozigoti (hibrid) individebi garegnulad gansxvavdebian 

homozigoturebisagan (TeTri da wiTeli yvavilebisagan). 

      zedominireba mdgomareobs imaSi, rom heterozigotul 

mdgomareobaSi dominantur alels xandaxan emCneva SedarebiT Zlieri 

gamovlineba, vidre homozigotur mdgomareobaSi (mag.: AA vidre Aα).  

      kodominireba – heterozigotur mdgomareobaSi niSnebis 

gamovlinebaa determinebuli orive aleliT. mag.: yoveli aleluri 



 227 

genebidan axdenen kodirebas gansazRvruli cilisa da heterozigotur 

organizmSi. isini orive sinTezdeba. aseT SemTxvevaSi bioqimiuri gziT 

SesaZlebelia dadgindes analizuri SeujvareblobiT heterozigotuloba. 

am meTodma hpova gavrceleba mediko-genetikur konsultaciebSi genTa 

heterozigotuli matareblobis gamosavlenad, romelic uzrunvelyofs 

cvlis daavadebebs. kodominirebis tipiTYY adamianSi damemkvidrdeba 

sisxlis me-4 jgufi. 

      komplementaruli moqmedeba – ewodeba urTierTdamamatebel genebs, 

roca niSanTa formirebisaTvis aucilebelia, ramdenime araleluri 

genebis Tanaarseboba (Cveulebrivad dominanturebis) (laT. complementum – 

Sevsebis saSualeba). damemkvidrebis es forma bunebaSi farTodaa 

gavrcelebuli. mcenare bardas gvirgvinis furclebis Seferiloba 

gansazRvrulia ori dominanturi geniT (A da B) da erT-erTi maTganis 

ararsebobis dros viTardeba TeTri Seferilobis butkoebi. amitom TeTr 

feris mcenareTa Sjvarebisas (genotipiT Aabb x αα BB) pirvel TaobaSi 

miiRebian Seferilebi, xolo me-2-Si _ miiReba daTiSva _ 9 Seferili da 7 

Seuferavi (3Abb + 3ααB + 1 ααbb). 

      epistazi – genTa urTierTqmedebam komplementebis sawinaaRmdegod 

miiRo saxelwodeba epitazisa, romelic gulisxmobs araaleluri genebis 

daTrgunvas sxva genTa moqmedebiT. qaTmebSi C genis dominanturi aleli 

uzrunvelyofs pigmentis ganviTarebas. magram (J) sxva genis dominanturi 

aleli gvevlineba mis supresorad (damTrgunvelad), amitom qaTmebi, 

romelTac gaaCniaT Seferilobis genis dominanturi aleli, supresoris 

Tanaarsebobisas gvevlinebian TeTri feris. Sesabamisad individebs, 

romelTac aqvT genotipSi geni JC – TeTri ferisa, xolo genotipi iiCC da 

iiCc – Seferilebi. amgvarad, qaTmebSi TeTri Seferiloba SesaZlebelia 

ganpirobebuli iyos dominanturi alelis genis pigmentaciis 

ararsebobiT, aseve dominanturi alelis Seferilobis damTrgunvelis 

arsebobiT. 

      polimeria _ genTa urTierTqmedeba, romlis drosac sxvadasxva 

dominantur aralelur genebs SeuZliaT imoqmedon erTsa da imave niSanze 

da gaaZlieron maTi gamovlineba. maT miiRes polimeruli genebis 

saxelwodeba. xolo maT mier gansazRvrulma niSnebma – poligenuri. im 

SemTxvevaSi 2 an meti erTnairi xarisxis dominanturi aleli 
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anxorcielebs gavlenas erTi da imave niSnis ganviTarebaze. amitom 

polimerul genebs aRniSnaven laTinuri anbaniT. 11 AA  da 11aa  cifruli 

indeqsebis maCveneblebiT (nilsoni eles, 1908w.). 

      polimeris mniSvnelovani gansxvavebaa _ additireba anu Tavmyora. 

esaa – aralelur genTa moqmedeba niSnebis ricxobriobis ganviTarebaze.  

      cxovelebsa da mcenareebs gaaCniaT mravali poligenuri niSani. mag.: 

qaTmebSi – kvercxmdebeloba. rqosan pirutyvSi – rZis moculoba da sxv.  

      adamianebSi kanis pigmentacia ganisazRvreba 5 an 6 polimeruli 

geniT. afrikis mcxovreblebs (negroiduli rasa) dominanturi alelebi 

Warboben, xolo evropoiduli rasis warmomadgenlebSi – recesiuli. 

amitomac mulatebisaTvis damaxasiaTebelia Sualeduri pigmentacia. 

mulatebis qorwinebisas SesaZlebelia rogorc TeTri, ise naklebad 

pigmenturi bavSvebis gaCena. 

      adamianSi polimerul genebiT ganisazRvreba morfologiuri, 

fiziologiuri da paTologiuri gansxvavebebi: simaRle, sxeulis masa, 

arteriuli wnevis sidide da a.S. aseTi niSnebis ganviTareba eqvemdebareba 

poligenuri damemkvidrebis zogad kanonebs da igi metadaa damokidebuli 

garemos pirobebis gavlenaze. aseT SemTxvevaSi SemCneulia mag. 

midrekileba gacximovnebis, hipertonuli daavadebebis mimarT da sxv. 

aRniSnuli niSnebi garemos xelSemwyob pirobebSi SeiZleba arc 

gamovlindnen an gamovlindnen umniSvnelo xarisxiT. garemo pirobebis 

SecvliT SesaZlebelia poligenur daavadebaTa profilaqtikis 

uzrunvelyofa. 

      pleotropia anu genTa mravlobiTi moqmedeba – ewodeba erTi genis 

mier ramdenime niSnis gamovlinebis movlenas (berZn. pleison – savse – tropos - 

xerxi) anu erTi genis mier mravali efeqtis gamovlinebas (mendeli). mag.: 

buz drozofils gaaCnia iseTi erTi geni, romelic ganapirobebs masSi 

Tvalis pigmentis uqonlobas, aqveiTebs nayofierebas, gavlenas axdens 

zogierTi Sinaagani organos Seferiloobaze da amcirebs sicocxlis 

xangrZlivobas. 

       adamianSi cnobilia geni, romelic gansazRvravs memkvidrul 

daavadebas araqnodaqtilis – (Txeli da grZeli TiTebi), anu marfanis 

daavadebas. amave dros is iwvevs SemaerTebeli qsovilis ganviTarebis 

darRvevas da erTdroulad gavlenas axdens ramdenime niSan-Tvisebis 
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ganviTarebaze, rogoricaa: Tvalis brolis agebulebaSi darRveva da 

anomaliebi sisxlZarRvovan sistemaSi.  

      genis pleotropuli moqmedeba SesaZlebelia iyos pirveladi da 

meoradi. pirvelis SemTxvevaSi geni erTdroulad avlens mis mravlobiT 

moqmedebas. meoradi SemTxvevaSi ki geni jer axdens pirvelad fenotipur 

gamovlinebas da Semdeg mas mosdevs safexurebrivi procesi meoradi 

gamovlinebisa, rasac gaaCnia mravlobiTi efeqti. ase magaliTad: 

      namglisebrujredovani anemiis homozigotebSi SemCneulia ramdenime 

paTologiuri niSnebi: anemia, elenTis gadideba, kanis, gulis, 

Tirkmelebis da tvinis dazianeba. avadmyofebi namglisebrujredovani 

anemiiT iRupebian bavSvobis asakSi. yvela es fenotipuri gamovlineba 

genisa warmoadgens meoradi gamovlinebis ierarqias. pirveli mizezi 

defeqturi genis fenotipuri gamovlinebisa gvevlineba anomaliuri 

hemoglobini da namglisebri formis eriTrocitebi, rasac 

Tanamimdevrulad mosdevs msgavsi sxva procesebi: eriTrocitebis 

darRveva, anemia, TirkmelebSi, gulSi, tvinSi defeqtebi. es paTologiuri 

niSnebi gvevlineba meorad pleotropiad.  

      pleotropiis dros, geni moqmedebs erT romeliRaca ZiriTad 

niSanze. mas SeuZlia aseve Secvalos – modificireba moaxdinos sxva 

genTa gamovlinebaze, amitom am genebs ewodaT genebi – modifikatorebi. 

isini aZliereben an asusteben niSan-TvisebaTa ganviTarebas. e.i. 

SesaZlebelia, rom yvela geni warmoadgens erTdroulad ZiriTad 

moqmedebis genad Tavisi niSnisTvis da modifikatorsac sxva niSnebisTvis. 

aseTi saxiT fenotipi aris individTa ontogenezSi – genTa da genotipTa 

urTierTqmedebis Sedegi garemo samyarosTan erTad.  

      moyvanili magaliTebi Seexeba genebis Taviseburebebs: 

urTierTqmedebasa da mravlobiT moqmedebas, romelic SesaZleblobas 

iZleva, organizmis memkvidruli safuZvlis – genotipis Sesaxeb 

warmodgena viqonioT rogorc mTlianis, calkeuli elementebisagan – 

genebisagan Semdgaris. amitom genotipi ar ganixileba, rogorc calkeuli 

genebis meqanikuri jami, aramed, aRiqmeba evoluciis procesSi 

Camoyalibebul rTul sistemad. genebs SeuZliaT dascildnen erTmaneTs 

an memkvidreobiT gadaecnen damoukideblad. 
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      genebs axasiaTebs Semdegi Tvisebebic: gaormageba, daTiSva, 

SeWiduli damemkvidreba, mdgradoba, romliTac isini zemoqmedeben ara 

erTi, aramed mravali niSan-Tvisebis ganviTarebaze. swored genis 

mdgradoba ganapirobebs saxeobaTa SedarebiT mudmivobas. genotipi 

dakavSirebulia ujredTa komponentebTan – qromosomul aparatTan da 

dnm-Tan. 

      

memkvidreobis qromosomuli Teoria 

 

      qromosomis ricxobriobis mudmivobam, wyviladobam, 

individualurobam, qromosomTa uwyvetobam da qromosomaTa rTulma 

qcevam mitozisa da meiozis dros, didi xania daarwmuna mkvlevarebi, rom 

qromosomebis biologiuri roli gansazRvrulia. maT gaaCniaT pirdapiri 

kavSiri memkvidruli Tvisebebis gadacemaSi, rac damtkicda a) sqesis 

genetikuri gansazRvrebis aRmoCeniT; b) niSan-TvisebaTa SeWidulobis 

jgufebis dadgeniT; g)  qromosomTa ricxvTan Sesabamisi genetikuri da 

citologiuri ruqebis SedgeniT. 

      sqesisa da qromosomis damemkvidreba – rogorc cnobilia, 

homologiuri wyvilis Semadgeneli qromosomebi srulad msgavsni arian, 

magram es marTebulia autosomebis mimarT. xolo sasqeso qromosomebi 

anu heteroqromosomebi mkveTrad gansxvavdebian erTmaneTisagan rogorc 

morfologiurad, aseve maTSi arsebuli genetikuri informaciiT. 

zigotaSi sasqeso qromosomebis Serwyma gansazRvravs momavali 

organizmis sqess. am wyvilidan dids vuwodebT х (iqsi) qromosoma, mcires 

ki y (igrek) qromosoma. zog cxovelebSi y qromosoma araa. 

      yvela ZuZumwovarTa organizmebSi, (maT Soris adamianSic) 

drozifilebsa da cxovelTa mraval saxeobaSi mdedrebis somatur 

ujredebSi aris ori х qromosoma, xolo mamrobiTSi _ х da y 

qromosomebi. am organizmebSi yvela kvercxujredebi Seicaven х 

qromosomas. e.i. isini yvela erTnairia. xolo mamrebs spermatozoidebi 

unviTardebaT ori tipis: х-qromosomiani da y-qromosomiani, amitom 

ganayofierebisas SesaZlebelia 2 kombinacia. 

1) kvercxujredi, romelsac gaaCnia х-qromosoma, nayofierdeba 

spermatozoidiT, romelsac aqvs aseve х-qromosoma, zigotaSi 
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aRmoCndeba 2 х-qromosoma da aseTi zigotidan viTardeba mdedri 

individi. 

2) kvercxujredi, romelic Seicavs х-qromosomas da nayofierdeba y-

qromosomiani spermatozoidiT, ganayofierebis Sedegad zigotaSi 

aRmoCndeba х da y qromosomebi. misgan ganviTardeba mamri 

organizmi. 

      e.i. organizmis sqesi ganisazRvreba gaanyofierebis momentSi 

zigotaSi qromosomuli kompleqtis miRebiT. 

      sasqeso qromosomebis mixedviT yvela kvercxujredi erTnairia – 

homogameturi (erTnairgameturi). 

      Tu mamris spermiebi Seicaven х da y qromosomas – maSin maT 

axasiaTebs heterogameturoba (nairgameturoba) mag.: adamiani, ZuZumwovari, 

drozifila da sxv. magram vxvdebiT gamonaklisebsac: 

      zogierT warmomadgenelSi mag.: mwerebSi, xerxemlianebidan – 

amfibiebsa da frinvelebSi vxvdebiT mdedrebis – heterogameturobas. 

      dadgenilia, rom yvela organizmSi sqesis gansazRvra xdeba 

memkvidreobiTi faqtorebiT.  

      sqesTan SeWiduli damemkvidreba  

      niSnebi, romlebic gadaecemian momaval Taobas sasqeso 

qromosomebiT, wodebulia sqesTa SeWidulobis saxeliT. adamianSi y-

qromosomiT damemkvidrebuli niSnebi SeiZleba hqondeT mxolod 

mamrobiTi seqsis pirebs, xolo x-qromosomiT damemkvidrebuli niSnebi 

SeiZleba hqondeT rogorc erT, ise meore sqess. mdedri sqesi SeiZleba 

iyos rogorc homo, ise heterozigoduli genis lokalizebuli x-

qromosomaSi, magram genTa recesuli alelebi masSi vlindebian mxolod 

homozigotur mdgomareobaSi. radgan mamrobiTi sqesis pirebs gaaCniaT 

mxolod erTi x qromosoma, amitom masSi lokalizebuli yvela geni, 

recesiulic ki maSinve gamovlindeba fenotipebad. aseTi organizmi 

wodebulia – heterozigotulad. adamianebSi zogierTi paTologiuri 

mdgomareobis damemkvidreba sruldeba sqesTan SeWidulobiT. mag. 

daavadeba hemofilia (sisxlis Seudedebloba). 

      normaluri sisxlis Sededeba aRiniSneba aleluri H-iT. misi 

aleluri wyvili ,,hemofiliis geni” h – moTavseblia x qromosomaSi. H 

aleli dominanturia, h aleli ki recesuli, amitom Tu qali 



 232 

heterozigotulia am geniT ( hH XX ) mas hemofilia ar umJavndeba, radgan 

heterozigotul qalebSi ,,janmrTeli” qromosoma (H aleli) Trgunavs me-2 

qromosomaSi daavadebis (h) hemofiliis genis. rogorc cnobilia 

mamakacebSi mxolod 1 x qromosomaa, Tu aqedan gamomdinare mas x-

qromosomaSi gaaCnia aleli H, maSin is gamomJRavndeba. magram Tu mas x-

qromosomaSi gaaCnia aleli h, maSin es mamakaci avadaa hemofiliiT. y-

qromosoma araa matarebeli hemofiliis genisa da gansazRvravs sisxlis 

normalur Sededebis meqanizmebs. 

      bunebrivia, rom hemofiliis recesiuli aleli heterozigotul 

mdgomareobaSi SeiZleba hqondeT qalebs ramdenime Taobis ganmavlobaSi, 

sanam ar gamouvlindeba mamrobiTi sqesis viRac pirs es daavadeba, 

hemofiliiT daavadebuli qali SeiZleba daibados dedisagan, romelic 

hemofiliiT aris daavadebuli (heterozigoti) da mamakacisagan, romelic 

aseve hemofiliiTaa daavadebuli (am daavadebis iSviaTobidan gamomdinare 

aseTi Sexvedra qalsa da mamakacisa mciredaa dasaSvebi). analogiuri 

saxiT xdeba daltonizmis damemkvidrebac. es mxedvelobiTi anomaliaa, 

roca adamians eSleba xSirad wiTeli feri mwvanesTan. normaluri ferTa 

aRqma ganpirobebulia dominanturi aleliT, romelic x-qromosomaSia 

lokalizebuli. misi recesiuli alelis homo da heterozigotul 

mdgomareobas mivyavarT daltonizmis ganviTarebamde. aqedan gasagebia, Tu 

ufro xSirad ratom gvxvdeba es daavadeba mamakacebSi, vidre qalebSi: 

mamakacebSi mxolod erTi x-qromosomaa da Tu masSi imyofeba recesiuli 

aleli, romelic determinirebs daltonizms, is aucileblad 

gamomJRavndeba mamakacebSi. qalebSi ori x-qromosomaa. is aris xSirad 

heterozigotuli da Zalian iSviaTad homozigoturi am geniT da mxolod 

homozigotur SemTxvevaSi, qali iqneba daltonizmiT avad. 

      Tu recesiuli niSnebi damemkvidrebuli x-qromosomiT qalebSi, 

gamovlindeba mxolod homozigotur mdgomareobaSi, maSin dominanturi 

niSnebi Tanabari raodenobiT gamovlindeba orive sqesSi. aseT niSnebs 

warmoadgens adamianSi: vitaminmedegi raqiti, kbilebis muqi emali da sxv.  

      niSnebi, romlebic damemkvidrdeba y-qromosomis saSualebiT, miiRo 

saxelwodeba – holandriuli. is gadaecema mamidan mis yvela vaJs, aseT 

niSans adamianSi warmoadgens mag.: Tmianobis intensiuri ganviTareba 

yuris niJaris kideebze da sxva.  
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genTa SeWiduloba da krosingoveri 

      Sejvarebis yvela SemTxvevaSi adgili hqonda genTa damoukidebel 

kombinacias, romlebic miekuTvnebodnen sxvadasxva alelur wyvilebs. es 

SesaZlebelia mxolod imitom, rom Seswavlili genebi lokalizebulia 

qromosomTa sxvadasxva wyvilSi. magram genTa ricxvi mniSvnelovnad 

Warbobs qromosomTa ricxvs. e.i. yovel qromosomaSi lokalizebulia 

bevri geni. 

      genebi, lokalizebuli erT qromosomaSi wodebulia SeWidul 

jgufad. gasagebia, rom yoveli saxeobis organizmebSi SeWidul jgufTa 

ricxvi utoldeba wyvil qromosomTa ricxvs. mag. drozofilSi is 4-ia, 

simindSi – 10, pomidorSi – 12 da a.S. 

      e.i. mendelis mier dadgenili principi – niSanTa damoukideblad 

damemkvidrebisa da kombinirebis Sesaxeb, mJRavndeba mxolod maSin, roca 

am niSnis ganmsazRvreli genebi imyofebian qromosomTa sxvadasxva 

wyvilSi (miekuTvnebian SeWidul qromosomTa sxvadasxva jgufs). magram 

aRmoCnda, rom genebi lokalizebuli erT qromosomaSi araa 

absoluturad SeWiduli. meiozis dros qromosomaTa koniugaciisas 

homologiuri qromosomebi erTmaneTs ucvlian identur ubnebs. am 

procesma miiRo – krosingoveris anu gadajvaredinebis saxelwodeba. 

krosingoveri SesaZlebelia mimdinareobdes qromosomis ara marto 

nebismier ubanSi, aramed SesaZlebelia mimdinareobdes erTi qromosomis 

ramdenime adgilasac. rac ufro axlosaa ganlagebuli genebi erT 

qromosomaSi, miT metia mosalodneli gadajvaredineba da maTi ubnebis 

gacvla. e.i. axlos myof genebs erTad moxvedris meti Sansi gaaCniaT. am 

process didi mniSvneloba aqvs evoluciisaTvis. radgan igi usazRvrod 

adidebs kombinaciuri cvalebadobis SesaZleblobebs. 

      genTa mWidro SeWidulobis magaliTad adamianSi gvxvdeba rezus-

faqtoris damemkvidreba. is ganpirobebulia sami wyvili geniT C D K. 

mWidrod dakavSirebuli erTmaneTSi, amitom misi damemkvidreba sruldeba 

mravaljeradi SeWidulobis safuZvelze. rezus-dadebiTi faqtori 

ganpirobebulia dominanturi alelebiT. mag.: qals, romelsac gaaCnia 

rezus-uaryofiTi sisxli da mamakacs, romelsac aqvs rezus-dadebiTi da 

is homozigoturicaa, amisTana SemTxvevaSi maTi qorwinebis Sedegad 

gaCenili yvela bavSvi iqneba rezus-dadebiTi sisxlis mqone. Tu mamakaci 
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– heterozigoturia, maSin SesaZlebelia am niSniT miviRoT mosalodneli 

daTiSva 1:1.  

      morganma da misma skolam krosingoveris arsebobis safuZvelze 

Seqmnes qromosomTa genetikuri ruqa, rasac safuZvlad daedo genTa 

ganlageba qromosomTa sigrZiv xazobrivi mimarTulebiT. or gens Soris 

manZilis erTeulad, gadajvaredinebul Zafebs Soris miRebuli iqna 1% - 

(SeTanxmebis Tanaxmad) da am sidides ewoda – morganoidi. 

      erT qromosomaSi lokalizebuli genebis damemkvidrebis 

kanonzomiereba gamoikvlia t. morganma da misma skolam, romelsac ewoda 

,,memkvidreobiTobis qromosomuli Teoria”. misi ZiriTadi debulebebia:  

1) genebi imyofeba qromosomebSi, yoveli qromosoma warmoadgens 

SeWidul genTa jgufs. yoveli saxeobis SeWidul jgufTa ricxvi 

tolia qromosomTa haploidur ricxvisa; 

2) yovel gens qromosomaSi uWiravs garkveuli adgili (lokusi). 

genebi qromosomebSi gangabeulia xazobrivad; 

3) homologur qromosomebs Soris mimdinareobs aleluri genebis 

gacvla; 

4) qromosomebSi manZili genebs Soris proporciulia maT Soris 

krosingoveris procentisa.  

   ganvixiloT ujredis struqturebSi mimdinare Tvisebebi. 

 

kolinearoba da reparacia 

 

      kolinearoba – iseTi Tvisebaa, romelic uzrunvelyofs nukleinis 

mJavebSi kodonTa da polipeptidur ZewkvSi aminamJavebis Sesabamisobas. 

anu ufro martivad es Tviseba uzrunvelyofs igive Tanamimdevrobas 

aminomJavebis cilebSi, rogorc Sesabamisi kodonebic ganlagebulia 

genSi. es niSnavs, rom yoveli aminomJavis mdgomareoba polipeptidur 

ZewkvSi damokidebulia genis gansakuTrebul monakveTze. genetikuri kodi 

miiCneva kolinearulad, Tu nukleinis mJavas kodoni da cilaSi 

Sesabamisi aminomJavebi ganlagebuli arian erTnair xazobriv wesrgSi. 

      reparacia _ sxvadasxva fizikur da qimiur agentTa moqmedebiT 

yoveli normaluri dnm – biosinTezis dros ujredSi warmoqmnis 

darRvevebs. aRmoCnda, rom ujredebi floben iseT meqanizmebs, romlebsac 
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SeuZliaT dnm-is ZafSi darRvevebis gamosworeba. unarma, romelsac 

ujredSi SeuZlia dnm-is molekulaSi darRvevis gamosworeba miiRo 

reparaciis saxelwodeba (laT. reparatio - aRdgena).    

 

 

adamianis genetikis safuZvlebi da misi Taviseburebebi 

 

      adamianis genetika swavlobs populaciebSi memkvidreobiTobisa da 

cvalebadobis gamovlinebas, normalur da paTologiur niSnebs Soris 

gansxvavebebs, daavadebaTa damokidebulebas genetikuri midrekilebis 

mimarT da garemos faqtorebs.  

      samedicino genetikis amocanas warmoadgens memkvidruli 

daavadebebis gamovlineba da profilaqtika. 

      adamianis genetika warmoadgens Tanamedrove medicinis mniSvnelovan 

Teoriul safuZvels. samedicino genetikis fuZemdeblad gvevlineba rusi 

nevropaTologi s. davidenko (1880-1961). man pirvelma gamoiyena genetikis 

ideebi klinikaSi, memkvidruli daavadebebis analizisaTvis mniSvnelovan 

damsaxurebad miCneulia mis mier mediko-genetikuri konsultaciis 

meTodTa damuSaveba da praqtikaSi danergva.  

     adamianis genetikis Seswavla dakavSirebulia did siZneleebTan, 

romlis mizezebi dakavSirebulia SeuZlebel eqsperimentuli 

SejvarebebTan, Taobis nel cvlilebasTan, mis mcire ricxvTan yvela 

ojaxSi. Ggarda amisa adamians gaaCnia rTuli kariotipi da SeWidul 

jgufTa didi ricxvi. Mmiuxedavad am siZneleebisa adamianis genetika 

mainc warmatebiT viTardeba.  

 

 

adamianis genetikis Seswavlis meTodebi 

 

 adamianis genetikis SeswavlisaTvis gamoyenebulia Semdegi meTodebi: 

genialoguri, tyupebis, bioqimiuri, citogenetikuri.  

      adamianSi dadgenilia 24 Teoriulad SesaZlebeli jgufi SeWiduli 

genebisa. maTgan 22 lokalizebulia autosomebSi, TiToeuli maTgani 

Seicavs ramdenime aseul gens da 100-ze meti geni lokalizebulia sasqeso 
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qromosomebSi. adamianSi aris X da Y qromosomebi, romelTac gaaCniaT 

homologiuri monakveTebi. maTSi mimdinareobs sinapsi da SesaZlebelia 

krosingoveri. adamianis Yyvela geni sasqeso qromosomebSia 

lokalizebuli, imisda miuxedavad, Tu sasqeso qromosomTa romel 

monakveTebSi imyofebian isini. maTi dayofa xdeba 3 jgufad:  

      pirveli jgufi SeWidulia sqesTan. masSi Sedis genebi, 

lokalizebuli  X  qromosomis im nawilSi, romelsac ar gaaCnia Y 

qromosomaSi homologuri ubani. isini mTlianad SeWidulia sqesTan da 

gadaecemian uSualod X qromosomiT. maT ricxvs miekuTvneba hemifiliis, 

daltonizmis, mxedvelobiTi nervis atrofiis recesiuli geni da sxv. 

dominanturi genebi am monakveTTan Tanabrad vlindeba orive sqesSi. 

recesiuli ki _ mxolod homozigotur qalebsa da mamakacebSi _ 

heterozigotul mdgomareobaSic. 

meore jgufi _ Sedgeba genebis mcire ricxvisagan, romelic 

ganlagebulia Y qromosomis arawyvil monakveTze. isini gxvdebian 

mxolod mamakacebSi da mamidan gadaecemaT vaJebs. maT miekuTvneba: 

yurebze Tmianoba, iqtiozi (Tevzis qerclisnairi kani), fexis TiTebs 

Soris apki. 

mesame jgufSi: genebi ganlagebulia sasqeso qromosomebis wyvili 

segmentebSi. anu X  da  Y  qromosomis homolgiurSi. maT ewodebaT 

arasruli an sqesTa nawilobriv SeiWiduli. isini gadaecemian rogorc X, 

ise Y  qromosomiT da gadadian erTidan meoreSi krosingoveris Sedegad. 

   Cvens planetaze ar arsebobs ori sruliad erTnairi adamiani 

(garda erTi kvercxujredidan ganviTarebuli tyupebisa). rogorc viciT 

adamianis qromosomebis ricxvi 46 -ia (23wyvili) Ddiploidur kompleqtSi. 

yoveli adamiani Canasaxidan genetikurad unikaluri da ganumeorebelia. 

dReisaTvis Seswavlilia 2000-ze meti normaluri Tu paTologuri niSan-

Tvisebis memkvidreobiT gadacemis buneba adamianSi. dadgenilia, rom 

mravali daavadeba ganpirobebulia memkvidruli faqtorebiT da maT 

gamocnobas didi mniSvneloba aqvs adamianTa profilaqtikisa da 

mkurnalobis saqmeSi. Ees SesaZlebeli gaxda adamianis genetikuri 

gamokvlevis meTodebis damuSavebis Semdeg. Aadamiani mravldeba nela da 

yovel col-qmars Svilebi hyavs SedarebiT mcire raodenobiT. Ggamoyofen 
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adamianis genetikuri Seswavlis  meTodebs: genialogurs, tyupebis 

bioqimiursa da citologiurs.  

  genialoguri meTodi, romelic mecnierebaSi Semotanilia XIX 

saukuneSi, samedicino genetikaSi aris universaluri meTodi, is 

sagvartomo ruqebis Seswavlis meTodia, romlis amocanaa rac SeiZleba 

meti Taobis qronologiaze avadmyofis ojaxSi SevaswavloT 

gavrcelebuli memkvidruli niSani an daavadeba. igi prognozirebis 

saSualebas iZleva momavali TaobisaTvis, raTa ganvsazRvroT daavadebis 

riski, davazustoT diagnozi da SevimuSaoT profilaqtikuri 

RonisZiebebi. sagvartomos Sedgena xdeba erTi (ramodenime) niSnis 

mixedviT. pirvel etapze monacemebi Segrovdeba individis _ probandis 

(piri romlis sagvartomosac vswavlobT) Sesaxeb. is SeiZleba iyos 

avadmyofi an janmrTeli adamiani (daavadebis matarebeli). misi debi da 

Zmebi wodebuli _ sibsebad. sagvartomo Seicavs informaciis probandis 

da misi naTesavebis janmrTelobis Sesaxeb. 

 sagvartomos Sedgenisas iyeneben standartul simbolikas. (naxati) 

erTi Taobis STamomavlebi ganTavsebulia erT rigSi. SesaZlebelia 

sagvartomoSi Setanili iqnes damatebiTi aRniSvnebic, romelic Seexeba: 

Tu ra asakSi daiwyo daavadeba da aucilebelia monacemebi 

sikvdilianobis Sesaxeb (asaki, mizezi). sagvartomoSi arsebuli sruli da 

obieqturi masala qmnis genetikuri analizis dazustebis safuZvels, 

romelic iZleva memkvidruli xasiaTis dadgenis saSualebas. irkveva 

agreTve (paTologiis) da memkvidreobis tipi, romelsac eyrdnoba 

sagvartomoSi avadmyofi da janmrTel individebs Soris Sefaseba, genis 

lokalizaciis da Tvisebebis gaTvaliswinebiT. ansxvaveben damemkvidrebis 

tipebs: dominanturs, recesiul da SiWiduls, romelic gvxvdeba, rogorc 

autosomebSi ise sasqeso qromosomebSi.  
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 geniologuri meTodiT dadginda, rom zogierTi niWi adamianSi 

memkvidreobiTi faqtorebiT ganisazRvreba. mag.: XVIII saukunis dasawyisSi 

kompozitor iohan sebastian baxis ojaxi, romelTa rig TaobebSi 

gamovlinda mravali musikosi. am meTodiT damtkicda bevri daavadeba: 

Saqriani diabeti, siyrue, Sezofrenia da sxv. 

 gasaTvaliswinebelia, rom adamiani dominanturi gamovlinebiT 

SesaZlebelia daavaddes 40-45 wlis Semdeg. recesiuli daavadebis 

ZiriTadi niSnebi aris is, rom bavSvebis mSoblebi fenotifebad 

janmrTelebi arian, magram gvevlinebian heterozigotul matareblad da 

avadmyofi Svilis gaCena Seadgens 25%. recesiul daavadebaTa 

gamovlenisas gvxvdeba sisxlis naTesaoba avadmyof mSoblebs Soris (mag.: 

Tea saqsis idiotia) _ tvinis nervul ujredebSi _ lipidebis dagrovebaa, 

am SemTxvevaSi yvela bavSvi _ avadmyofia. 

 SesaZlebelia fenotipurad jamrTel mSoblebs SeeZinoT  avadmyofi 

Svili. arsebobs SeWidul genTa damemkvidrebis tipi: roca SeWiduli geni 

lokalizebulia x-qromosomaSi. am dros SesaZlebelia iyos rogorc 

dominanturi, ise recesuli da is gamovlindes rogorc mamakacebSi ise 

qalebSi da amgvarad gadaeces momaval Taobas. dominanturobis 

SemTxvevaSi qali gadascems am gens naxevar gogonebs da naxevar vaJebs. 
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mamebi ki am gens gadascemen mxolod gogonebs (x_qromosomiT). gasagebia, 

rom vaJebs genotipSi gaaCniaT mxolod erTi x-qromosoma, dedisgan 

miRebuli. es geni maT mamidan ar gadecaT. mag.: aseTi daavadebis 

magaliTad gvevlineba raqitis gansakuTrebuli forma. 

 recesuli niSniT daavadebulebidan SeWiduli x qromosomebiT 

gvevlinebian mamakacebi. heterozigotul matareblad warmoCndebian deda 

(qali), romelic mutantur gens gadascems naxevar vaJebs (romlebic 

daavaddebian) da naxevar gogonebs. isini fenotipurad janmrTelebi 

arian, magram Tan atareben daavadebebsac da maT gadascemen Semdeg 

Semdgom Taobas, rogoricaa: daltonizmi, hemofilia. iSviaTad es niSnebi 

SeiZleba gamomJRavndes qalebSic Tu maTi mama iyo avad da deda _ 

heterozigotuli. 

 tyupebis meTodi: adamianis genetikis Seswavlis Zveli meTodia, 

romelmac dRemde SeinarCuna Tavisi mniSvneloba. igi SemoRebulia 

f.galtonis mier. igi tyupebs yofda or jgufad: monozigoturebad 

(erTkvercxujredianebad) da dizigoturebad (orkvercxujredianebad). 

rogorc wesi, adamianebis saSualod yovel 84 axalSobilSi Cndebian 

tyupebi. aqedan maTi erTi mesamedi _ monozigoturi tyupebia _ identuri. 

maT gaaCniaT erTnairi genotipi da erTnairi sqesi. dizigotebi ibadebian 

ufro xSirad. isini viTardebian ori, sami an meti erTdroulad 

momwifebuli da ganayofierebuli kvercxujredebidan. isini SesaZlebelia 

iyvnen erTsqesianebi an gansxvavebul sqesianebi. 

 Catarebulia cdebi tyupebis garegnul morfologiur niSnebze, 

rogoricaa: Tmis feri, Tvalebi, kanis pigmentacia, cxviris forma, tuCebi, 

yuris niJarebi, TiTebi da a.S.. es niSnebi ganisazRvreboda memkvidreobiT. 

Tu igi niSnebi aRmoaCndeboda orive tyupebs, maSin am niSnebs 

ewodebodaT _ konkordantuli. (laT. concordare _ msgavsi), rac niSnavs 

Seswavlili niSnis msgavsebas, magram Tu ara _ maSin saqme gvqonda 

diskonkordantulobasTan. 

 rigi sakiTxebis gadawyvetisas mniSvnelovania is SemTxvevebi, roca 

tyupebi raRac mizezis gamo izrdebian da viTardebian sxvadasxva 

pirobebSi, fiziologiuri niSnebis konkordantuloba aixsneba genotipis 

zemoqmedebiT. 
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      zigoturobis zusti SeswavlisaTvis Tanamedrove dros 

morfologiuri niSnebis garda gamoyenebulia agreTve sisxlis jgufi da 

sisxlis plazmis cilebi. isini iZlevian saSualebas zedmiwevniT 

ganisazRvros tyupebis zigoturoba. tyupebis meTodi gamoiyeneba 

adamianis genetikaSi imisaTvis, rom Sefasdes memkvidreobis da garemos 

gavlenis xarisxi romeliRac normalur an paTologiur niSanze. 

monozigotur tyupebs, rogorc wesi gaaCnia erTnairi genotipi da mainc 

maTSi arsebuli gansxvavebani aixsneba rogorc wesi, garemos pirobebis 

zemoqmedebiT mucladyofnobis periodSi, an dabadebis Semdgom 

organizmis formirebisas.  

 sxvadasxva kvercxujredidan ganviTarebuli tyupebi ki 

iTvaliswineben Sebrunebul variantebs: garemo pirobebi erTnairi aqvT, 

magram genotipi _ gansxvavebulia. e.i. Cans, rom iseTi niSnebi, rogoricaa: 

sisxlis jgufi, Tvalisa da Tmis feri, aseve zogierTi infeqciuri 

daavadeba gansxvavebuli aReniSnebaT. mag.: poliomeliti, tuberkulozi, 

romelic gamowveulia virusuli an baqteriuli bunebiT, maTi maCvenebeli, 

raRac xarisxiT damokidebulia memkvidrul midrekilebaze. xolo 

daavadebebi ,,winaswarganwyobiT” saWiroeben garkveul fons _ garemo 

pirobebs gamosavlenad, midrekileba ki Tavad organizms gaaCnia. amaT 

miekuTvneba: Saqriani diabeti, fsoriazi, podagra, gulis iSemiuri 

daavadebebi, kuWis wyluli, Sizofrenia, alergiebi, avTvisebiani 

simsivneebi da sxv. 

 bioqimiuri meTodi _ gamoyenebulia nivTierebaTa cvlis 

daavadebaTa diagnozisaTvis, romlis mizezad gvevlineba, gansazRvrul 

fermentTa aqtiurobis cvlilebebi. misi daxmarebiT gaxsnilia 500-ze meti 

molekuluri daavadeba, gamowveuli mutanturi genis gamovlinebiT. 

sxvadasxva tipis daavadebebis dros SesaZlebeli xdeba ganisazRvros 

anomaluri cila _ fermenti anu cvlis Sualeduri produqtebi. 

 bioqimiuri meTodi gamoirCeva SromatevadobiT, radgan saWiroebs 

specialur aRWurvilobas da amitomac farTod ver gamoiyeneba masobrivi 

populaciebis SeswavlisaTvis, romlebic daavadebulni arian 

nivTierebaTa cvlis memkvidruli paTologiiT. 

 bolo wlebSi medicinaSi gamoyenebulia specialuri programebi, 

romelic pirvel etapze gamokvlelul avadmyofebs Soris gamoyofs imaT, 
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visac axasiaTebs normidan raRac memkvidruli gadaxrebi. am programas 

,,ganTesvis programa” ewodeba. anu skrining-programa (ing. screening _ 

ganTesva). igi eyrdnoba ubralo eqspres-meTodebs, romlebic 

dafuZnebulia SardSi da sisxlSi arsebul nivTierebaTa cvlis 

gamovlinebis xarisxobriv reaqciebze. 

 meore etapze ki xdeba diagnozis dazusteba. amisaTvis 

gamoyenebulia fermentTa, aminomJavaTa da sxvaTa gansazRvris zusti 

qromotografiuli meTodi. gamoyenebulia agreTve mიkrobiologiuri 

testebi, dafuZnebuli im baqteriebis Stamebze, romlebic izrdebian 

gansazRvruli aminomJavebisa da naxSirwylebis Semcvel garemoSi.  

 citogenetikuri meTodi _ dafuZnebulia qromosomaTa mikroskopul 

Seswavlaze. am meTodma bevri mniSvnelovani masala Seqmna adamianTa 

memkvidreobiTi daavadebis gasamklaveblad; isini warmoadgenen mutaciebs. 

maTi umravlesoba recesuli bunebisaa. gamravlebis Sedegad vrceldebian 

adamianTa sazogadoebaSi. maTi gamovlena fenotipebad ar xdeba, magram 

ganayofierebis dros ori recesiuli aleluri geni SeiZleba aRmoCndes 

erT zigotaSi, rac iZleva arasasurvel Sedegs. 

 qromosomaTa mikroskopuli Seswavlis safuZvelze adamianis 

kariotipi Sedgeba 46 qromosomisagan anu 23 wyvilisgan, termini – 

kariotipi SemoiRo pirvelad rusma citologma g. levickim 1924 w. (igi 

saxeobis organizmSi arsebuli qromosomaTa nakrebia da aRiniSneba _ 2n), 

sadac 22  wyvili qalebsa da mamakacebSi erTnairia da maT _ autosomebi 

ewodebaT, xolo bolo 1 wyvili anu 23-e warmoadgens sasqeso 

qromosomebs, sadac qalebSi aris ori erTnairi (Cxiriseburi) qromosoma, 

romelic aRiniSneba xx-iT. xolo mamakacebSi erTi (Cxiriseburia – 

rogorc qalebSi) aRiniSneba x-asoTi da me-2 gansxvavebuli (ormxara) 

romelic gamoisaxeba y – asoTi. 

 adamianTa qromosomis raodenoba dadginda Svidi mecnierebis 

d.tiios da a. levanis mier 1956w. am droisaTvis laboratoriul 

pirobebSi warmatebiT tardeboda adamianis ujredTa kultivireba (Zvlis 

tvinis ujredebi, leikocitebi) mitozis procesi metafazis dros Cerdeba 

kolxicinis damatebis Sedegad, radgan inaqtiurdeba TiTistaris Zafebi. 

Semdeg ujredebi muSavdeba hipotonuli xsnariT, rac iwvevs ujreduli 

membranis gabervas da darRvevas. amis Sedegad qromosomebi aRmoCndebian 
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erTmaneTis mimarT Tavisuflad ganlagebulni raRac manZiliT. es 

SesaZleblobas iZleva daTvlili da gaanalizebuli yofiliyo isini. es 

yvelaferi vizualurad Zalze Znelia, amitomac keTdeba 

mikrofotografia, ris Semdeg axdenen calkeuli qromosomebis amoWras 

da alageben maT klebadobis mixedviT, e.i. awarmoeben kariogramis 

Sedgenas. 

 qromosomaTa identificirebisTvis iyeneben raodenobriv 

morfometriul analizs. am mizniT zomaven qromosomTa sigrZes 

mikrometrebSi da gansazRvraven mokle mxris sigrZis Sefardebas mTeli 

qromosomis sigrZesTan. 

 1960 w. damuSavda adamianis qromosomaTa pirveli saerTaSoriso 

klasifikacia (denveruli), romelsac safuZvlad daedo qromosomis 

sigrZis Tavisebureba da pirveladi sartylis ganlageba. SemdgomSi am 

klasifikacias daemata axali kriteriumebi (IV saerTaSoriso 

konferenciaze parizSi). adamianis qromosomaTa standartizaciis mimarT 

iyo gamoyenebuli principulad axali meToduri midgomebi _ 1968-1970ww. 

 gamoqveynda Svedi genetikosi kaspersonis Sromebi. Semdgomma 

gamokvlevebma aCvena, rom qromosomebi ar iZleodnen Tanabar ganaTebas 

sigrZeSi. qromosomaTa erTgvarovneba iyo araswori. yovel qromosomas 

gaaCnia monacvle diskebi, romelic aris mkacrad specifiuri yoveli 

qromosomisaTvis, xolo dnm-is mocilebiT qromosomebi kargaven 

fluorescenciis unars, am Tvisebas inarCunebs mxolod adamiani, gorila 

da Simpanze. 

 sadReisod SemuSavebulia ramdenime meTodi adamianis qromosomaTa 

sigrZis struqturuli araerTgvarovnebis dasadgenad. yvela am meTodis 

safuZvels Seadgenen denaturaciisa da renaturaciis procesebze 

warmoebuli preparatebi. 

 Tu darRvevebi exeba sasqeso qromosomebs _ diagnostika martivdeba. 

am dros mimdinareobs ara sruli kariotopireba, aramed gamoiyeneba 

sasqeso qromatinis gamokvlevis meTodi somatur ujredebSi. mag.: igi 

Seiswavleba loyis lorwovani garsis epiTelur ujredebSi. rac 

gansakuTrebiT xelmisawvdomia da pragmatuli Semdgomi saqmianobisaTvis.  
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adamianis memkvidreobiToba da sportuli gadarCeva 

 

      ra aris memkvidruli daavadebebi da rogor SeiZleba vebrZoloT 

Tandayolil defeqtebs? pasuxi am kiTxvaze, damokidebulia adamianis 

memkvidreobis TviTSecnobaze. 

      memkvidreobis da cvalebadobis kanonzomierebani dadgenilia 

mcenareebze, cxovelebsa da mikroorganizmebze. is vrceldeba 

adamianebzec, rac kidev erTxel amtkicebs adamianis erTianobas mTlian 

organul samyarosTan. adamians axasiaTebs Semecnebis, abstraqtuli 

azrovnebis da danawevrebuli metyvelebis unari, romelic ganasxvavebs 

mas yvela bunebrivi winaprisagan. igi ara marto xasiaTdeba biologiuri 

gansxvavebulobiT, aramed gvevlineba socialur arsebad, rogorc 

gansazRvruli sazogadoebis wevri. 

      adamianis genetikis gagebisaTvis mniSvnelovania misi 

memkvidreobiTobisa da garemo samyaros roli mis formirebaSi. 

      adamianis ganviTareba memkvidreobis da garemos rTuli 

urTierTqmedebis Sedegia. magram maTi sakuTari meobis moqmedeba 

organizmis calkeuli niSnebis ganviTarebaze araerTnairia. zogi niSani 

eqvemdebareba genotipis zemoqmedebas, zogi ki garemos faqtorTa 

gavlenas.  

      adamianis genetikis mniSvnelovan amocanas warmoadgens Seswavlil 

iqnas organizmze memkvidreobiTobisa da garemo samyaros gavlenis wili. 

fizikuri ganviTarebis calkeuli monacemebi kardinalurad 

gansxvavebulia, am mizniT Seswavlilia erTkvercxujredidan 

ganviTarebuli tyupebi, romelTac axasiaTebdaT rigi niSnebis msgavseba. 

es aixsneba maTSi memkvidruli nakrebis msgavsebiT. tyupebis Seswavlas 

aqvs didi interesi individualuri ganviTarebis kanonTa SecnobisaTvis. 

maTi msgavseba damokidebulia memkvidreobaze, xolo rac metia 

gansxvaveba tyupebs Soris, miT metad damokidebuli arian isini garemo 

faqtorTa moqmedebaze. maT Soris gansxvavebas iwvevs nairgvari garemo 

pirobebis moqmedeba. mag.: roca erTi tyupiscali dakavebulia sportiT, 

meore ki ara.  

      fizikuri ganviTarebis calkeuli monacemebi araerTnairadaa 

damokidebuli memkvidreobasa da garemoze. dadgenilia memkvidreobis 
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faqtorebis didi gavlena sxeulis sigrZeze (simaRleze). xolo garemo 

faqtorebi (kveba, cxovrebis pirobebi, fizikuri varjiSebi da a.S.) mcired 

axdens gavlenas simaRleze. sakmaris gavlenas axdens memkvidreobis 

faqtori sxeulis masaze (sxeulis wona). ase mag.: memkvidreobiTobis 

monacemebis wilis gavlena sxeulis sigrZeze Seadgens – 98%-s, xolo 

sxeulis wonaze – 74%-s. 

      iseTi Tviseba, rogoricaa sxeulis amtanoba, damokidebulia 

Jangbadis moxmarebasTan. erTkvercxujrediani da sxvadasxva 

kvercxujrediani tyupebis Sedarebis dros Catarebulma cdebma naTelyo, 

rom memkvidreobis wili Jangbadis moxmarebisas utoldeba 80%-s, xolo 

garemos wilis zemoqmedeba = 20%-s. tyupTa Seswavlis meTodma aCvena, rom 

memkvidreobiTi faqtori did gavlenas axdens agreTve organizmis 

reaqciis normaze. erTkvercxujredian tyupebSi, tyupiscali, romelic 

dakavebuli ar iyo sportiT, meore ki sistematiurad varjiSobda da 

varjiSebis gavleniT moixmarda Jangbadis maqsimalur raodenobas 

(SedarebiT Tavis ZmasTan), magram mis mier moxmarebuli raodenoba didad 

ar aWarbebda Cveulebriv saSualo monacemebs. e.i. tyupebs gaaCndaT 

saSualo memkvidruli reaqciebis norma am niSnis mixedviT, romelmac 

gansazRvra varjiSis Sedegis saSualo done. 

      sportuli gadarCeva – sportuli miRwevebis Tanamedrove done 

uaRresad maRal moTxovnebs uyenebs monawile organizmebs. sportuli 

ostatobis mwvervalebi misawvdomia zogierTebisaTvis, amitom sportis 

maxasiaTebel gansxvavebad gvevlineba niWieri axalgazrdebis moZieba. 

ansxvaveben sportuli gadarCevis saxesxvaobebs: 1. sportuli orientacia 

– sportuli saxeobis gansazRvra, romelSic mizanSewonilia varjiSi. 2. 

perioduli gansxvaveba – sportuli srulyofis sxvadasxva etapze 

saukeTeso sportsmenTa gamovlena. 3. gundis dakompleqteba – sportuli 

gundis dakompleqteba, SejibrebaSi monawileobis misaRebad. 

      sportuli gadarCeva erTmomentuli RonisZieba araa, aramed 

organizaciul-meToduri RonisZiebis kompleqtia, romelSic 

gaerTianebulia kvlevis pedagogiuri, fsiqologiuri da mediko-

biologiuri meTodebi. mis safuZvelze gamovlindeba axalgazrda 

sportsmenTa midrekileba sportis gansazRvruli saxeobis mimarT. 
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      sportuli gadarCeva efuZneba xarisxTa kompleqsur codnas, 

romlebsac floben sportis gansazRvruli saxeobis uZlieresi 

sportsmenebi. Tanamedrove dros damuSavebulia sportsmenTa modelis 

blok-sqema, romelic ganarCevs midgomis 3 dones:  

1. sportsmenTa modelis daxasiaTeba Sejibrebaze. 

2. specialuri fizikuri, teqnikuri da taqtikuri momzadebis 

daxasiaTeba. 

3. funqciuri, fsiqologiuri momzadebis, gansakuTrebiT sxeulis 

agebulebis da agreTve ZiriTadi droebiTi etapebis sportuli 

srulyofa (asaki, varjiSis dasawyisi, sportuli staJi, dro 

umaRlesi miRwevebisa da a.S.). mniSvnelovania gvqondes warmodgena 

ara marto Cempionze an sportsmenze, aramed imazec Tu rogor xdeba 

sportuli idealebis Camoyalibeba – formireba. rogori 

maxasiaTebeli unda gaaCndes sportsmens, rogori maxasiaTebliT 

gamoirCeva is sportuli srulyofis yovel etapze. yoveli 

organizmi viTardeba individualurad. moZraobaTa midrekilebis 

formirebaSi udidesi roli gaaCnia varjiSs, amave dros sxeulis 

agebulebas da moZraobiT Tvisebebs, rac ganisazRvreba adamianSi 

genotipis mniSvnelovani xarisxiT. sportuli gadarCeva 

gansazRvravs moZraobiTi midrekilebebis gamovlinebas da xSirad 

mas gaaCnia amomrCevlobiTi xasiaTi. zogierTi sportsmeni aRmoCnda 

erTi saxis varjiSebis mimarT midrekili, vidre sxva – meore 

varjiSebis mimarT. aucilebelia ganisazRvros moZraobiT 

midrekilebebze ra axdens gavlenas, memkvidreobiToba Tu garemos 

zemoqmedeba. mag.: 8-dan 15w. asakis mozardebSi izrdeba naxtomis 

simaRle; 8 wlis biWebSi igi Seadgens 28 sm, xolo 15 wlis biWebSi 

– 48 sm. magram zogierT 8-9 wlis biWebi aRweven 15 wlis biWebis 

Sedegebs. 

      es biWebi ar iyvnen dakavebuli sportiT. miiCneven, rom maTi maRali 

maCvenebelebi aixsneba im midrekilebebiT, romelic dakavSirebulia 

genetikur faqtorTa zemoqmedebasTan.  

      sportuli gadarCevis dros erT-erT mniSvnelovan sakiTxad 

gvevlineba sportuli midrekilebis prognozireba. warmatebuli 

prognozireba SesaZlebelia mxolod im SemTxvevaSi, Tu organizmis 



 246 

cvlilebas aqvs mtkice xasiaTi. amitom prognozirebis mniSvnelovan 

pirobad gvevlineba moZraobiTi SesaZleblobebis dinamikis maCvenebelTa 

Seswavla. 

      arCeven organizmis konservatiul da labilur niSnebs 

(konservatiuli – igivea, rac potenciuri niSnebi. labiluri – funqciuri 

aramdgradoba, agznebis sxvadasxva elementaruli ciklis mimdinareobis 

siCqare nervul da kunTovan qsovilebSi). konservatiuli sustad 

eqvemdebareba varjiSebs, labiluri ki SedarebiT msubuqad icvlebian 

sportuli srulyofis mimdinareobisas. konservatiulis arsakmarisi 

cvlileba dakavSirebulia memkvidreobasTan. mag.: simaRle sxeulis – 

miekuTvneba konservatiul niSnebs, radgan is mWidrodaa programirebuli 

adamianis genetikur aparatSi. amave dros ganviTarebis genetikuri 

programis mixedviT sxeulis sxvadasxva nawilebi izrdeba araerTnairi 

siCqariT, mag.: terfi – nebismier asakSi axlosaa mozrdilis zomasTan. 

prognozirebis dros aucilebelia orientireba movaxdinoT pirvel rigSi 

konservatiul niSnebze, swored isini limitireben sportul zrdas, 

xolo labiluri maCveneblebi naklebi raodenobiT gansazRvraven 

sportul srulyofas. amave dros prognozisas unda gaviTvaliswinoT ara 

marto fizikuri, aramed fsiqikuri maCveneblebis ganviTareba da 

sportsmenis pirovnuli saxec, radgan niWieri sportsmeni – pirvel rigSi 

pirovnebaa, romlisTvisac damaxasiaTebelia gansakuTrebuli maCveneblebi 

gansxvavebuli Cveulebrivisagan. 

      warmatebuli sportuli gadarCevisaTvis mTavaria swored Sefasdes 

gamomdinare maCvenebelsa da saboloo warmatebebs Soris 

urTierTkavSiri.  

      varjiSis daswyisSi SeiZleba Tu ara vimsjeloT warmatebaTa maRal 

maCveneblebze momavalSi? 

      sportuli praqtika amtkicebs, rom axalgazrda sportsmenebi, 

romlebsac dasawyiSi gaaCniaT kargi Sedegebi, araerTxel amarTleben 

imedebs momavalSi. sportis zogierT saxeobaSi (sprinterul garbenaSi, 

mZleosnur xtomebSi) dadgenilia, rom miRwevebi Semdgom periodSi araa 

damokidebuli pirvelsawyis Sedegebze. amasTan dakavSirebiT 

aucilebelia gaviTavliswinoT ara marto sabolo Sedegebi, aramed 

SedegTa namatis tempebi sportuli dasaqmebis mimdinareobisas.  
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      adamianis moZraobaTa midrekilebis ganviTarebis Sefasebisas 

mniSvnelovania individualuri midgoma. 

      momavali sportsmenis aRzrda – es ara marto specialuri fizikuri 

maCveneblis individualuri ganviTarebaa, aramed igi xels uwyobs 

sportsmenis pirovnul Camoyalibebasac. 

      sportsmeni valdebulia Tavis TavSi Seurwyas erTmaneTs sulieri 

simdidre, moraluri sisufTave da fizikuri srulyofa.  

  

 

adaptaciis biologiuri safuZvlebi  

 

      adaptacia (laT. - adapto) farTo gagebiT niSnavs mcenareTa da 

cxovelTa organizmebis Seguebas garemos cvalebad pirobebTan. Seguebis 

unari warmoiqmna evoluciis procesSi bunebrivi gadarCevis safuZvelze 

da warmoadgens organizmis dadebiT Tvisebas. 

      ama Tu im saxeobis Seguebis unari damokidebulia imaze, Tu 

individs ramdenad SeuZlia moaxdinos adaptireba garemos cvalebad 

pirobebze.  

      Cveni planetis cocxali organizmebi Seeguen miwier pirobebTan 

arsebobas, rogoricaa: barometruli wneva, garemos gazuri Semadgenloba, 

gravitacia (dedamiwis miziduloba) gansazRvruli kosmosuri da 

temperaturuli cvlilebebi, agreTve wlis drois cvlilebebi da a.S.  

      organizmze moqmedeben esa Tu is faqtorebi. mis adaptacias gaaCnia 

amomrCevlobiTi xasiaTi. is uzrunvelyofs organizmis warmatebul 

Seguebas erTi romelime faqtoris mimarT (mag. temperaturis) da ara sxva 

faqtoris (mag. atmosferos wnevis) mimarT. 

      adamianisa da cxovelebis adaptirebas Soris arsebobs arsebiTi 

gansxvavebebi. cxovelebSi mas aqvs biologiuri xasiaTi. adamianebSi 

procesi mimdinareobs ara marto biologiurad, aramed is 

dakavSirebulia agreTve cxovrebis socialur pirobebTan da mis 

pirovnul TvisebebTan. adamianma Seqmna cxovrebis iseTi pirobebi 

(rogoricaa tansacmeli, saxli, xelovnuri klimati), romlebic 

uzrunvelyofen mis adaptirebas bunebrivi garemos zogierT pirobisadmi. 
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      adamianis adaptacias klimatur faqtorebTan, SromasTan, kvebasTan 

gaaCnia didi praqtikuli mniSvneloba. gansakuTrebiT sayuradReboa igi 

mecnierul-teqnikur progresTan dakavSirebiT, roca xdeba kosmosis, 

okeanis siRrmeebis, miwis wiaRiseulis aTviseba, muSaoba sxvadasxva 

temperaturis pirobebSi, moZraobis aqtiurobis Semcireba (hipodinamika), 

informaciis siWarbe _ yvelaferi es ayenebs seriozul moTxovnebs 

adamianis adaptirebis meqanizmebTan. 

      adamianis adaptaciis mniSvnelovan faqtorad gvevlineba varjiSi, 

kerZod, regularuli varjiSi siciviT, wyliani procedurebiT. e.i. 

gakaJeba – uzrunvelyofs organizms aimaRlos winaaRmdegoba 

temperaturis cvlilebisadmi. 

      fizikuri varjiSebiT dakaveba saSualebas aZlevs organizms 

imuSaos SedarebiT ekonomiurad. amave dros igi afarToebs organizmis 

SesaZleblobebs moaxdinos adaptireba garemo faqtorTa sxvadasxva 

zemoqmedebaze. mag. fizikuri varjiSebis zemoqmedebiT organizmi advilad 

itans garemos temperaturul cvlilebebs da masTan erTad Jangbadis 

ukmarisobasac.  

      adaptaciis umTavresi arsi gaxlavT is, rom organizmSi 

mimdinareobdes nivTierebaTa cvlis iseTi procesebi, romlebic 

uzrunvelyofen maT organizmis normalur moqmedebas garemos cvalebad 

pirobebSi.   

 

 

sqesis genetika, sqesTan SeWiduli daavadebebi 

 

      adamianis qromosomuli komplqti, anu kariotipi rogorc viciT, 

Sedgeba 46 qromosomisagan anu 23 wyvilisgan. aqedan mamakacebsa da 

qalebSi pirvel 22 wyvlSi gansxvaveba ar aris da maT _ autosomebi 

ewodeba. xolo bolo – 23-e wyvili gansxvavebulia da maT sasqeso 

qromosomebi ewodebaT. qalebis sasqeso qromosomebi msgavsia, isini 

Cxiriseburia da aRiniSnebian -iT. mamakacebSi erTi qromosoma msgavsia 

qalebisa (Cxirisebria) da aRiniSneba -iT, meore ki gansxvavebulia – 

(ormxaraa) da igi aRiniSneba -iT. e.i. qalebs axasiaTebT 
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homogameturoba, mamakacebs ki heterogameturoba. rac mdomareobs 2 tipis 

gametis -qromosomiani da -qromosomiani spermatozoidis warmoqmnaSi. 

e.i. meiozis procesSi mdedri sasqeso ujredebis momwifebisas yoveli 

kvercxujredi erTnairia da igi Rebulobs qromosomebis haploidur 

kompleqts e.i. 22 autosomas da 1 sasqeso qromosomas, xolo mamrebs _ 

Tanabari raodenobiT warmoeqmnebaT 2 saxis spermatozoidi: 22 

autosomiTa da -(sasqeso) qromosomiT an 22 autosomiTa da -(sasqeso) 

qromosomiT. 

adamianebs odiTganve ainteresebdaT Tu raze iyo damokidebuli 

momaval TaobaSi sqesis ganviTareba. 

kvercxujredis ganayofierebisas dasaSvebia 2 kombinacia. 

kvercxujredi Tanabari albaTobiT SeiZleba ganayofierdes rogorc -

qromosomiani spermatozodiT ise -qromosomiani spermatozoidiT. 

pirvel SemTxvevaSi ganviTardeba mdedris ( ) individi, me-2 SemTxvevaSi 

ki ( ) mamri. e.i. momavali organizmis sqesis gansazRvra damokidebuli 

yofila zigotis qromosomul kompleqtze. 

arseboben organizmebi (mwerebi) romlebsac -qromosoma saerTod 

ar gaaCniaT. e.i. mamrs aqvs 1 qromosoma (mxolod ) e.i. meiozis 

procesSi mamrobiTi gametebis warmoqmnisas X qromosomas ar hyavs 

partniori koniugaciisaTvis da is gadadis erT-erT ujredSi. aseTi tipis 

mweris spermatozoidis naxevars aqvs X qromosoma, xolo me-2 naxevars ki 

is ar gaaCnia. da Tu ki X qromosomiani spermatozoidi gaanayofierebs 

kvercxujreds miiReba  qromosomiani zigota, saidanac ganviTardeba 

mdedri. 

xolo Tu kvercxujredi ganayofierdeba iseTi spermatozoidi 

romelic Seicavs  qromosomas maSin miRebuli zigotidan ganviTardeba 

mamri individi.  

mdedridan heterogemeturobas vxvdebiT mwerebis zogierT pepelaSi, 

xerxemlianebidan _ frinvelebsa da qvewarmavlebSi. e.i. maTi meiozis 

dros warmoiqmneba 2 saxis kvercxujredi  qromosomiTa da  

qromosomiT, xolo maTi mamrebi yvela xasiaTdeba spermis erTnairobiT. 
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(yvelas aqvs TiTo  qromosoma). am SemTxvevaSi Canasaxis sqesis dadgena 

xdeba kverxujredis (x – Tu y qromosomiani) ganayofierebis Semdeg 

miRebuli qromosomuli nakrebiT. 

unda aRiniSnos, rom adamianis SemTxvevaSi ganayofierebis momentSi 

zigotaSi aRdgeba qromosomTa diploiduri kompleqti (46). ganvixiloT 

magaliTebi, romlebSic naTlad Cans, -sasqeso qromosomis saSualebiT 

damemkvidrebis Taviseburebani. mag. adamianisaTvis damaxasiaTebelia mZime 

memkvidruli daavadeba – rogoricaa hemofilia – sisxlis Seudedebloba. 

igi recesiuli daavadebaa. am daavadebis matareblebad gvevlinebian 

jamrTeli qalebis 3%. maTi erT-erTi  qromosoma Seicavs hemofiliis 

gens, romelic fenotipurad ar vlindeba qalebSi, radgan am gens Tan 

axlavs misi aleluri dominanturi (me-2 ) geni, romelic Trgunavs 

hemofilis gens da uzrunvelyofs sisxlis normalur Sededebas. aseTi 

deda gadascems Tavis momaval Taobas daavadebas e.i. vaJebsac da 

gogonebsac. (visac Sexvdeba hemofiliis genis Semcveli  qromosoma), es 

daavadeba maTSi fenotipurad gamovlindeba. hemofiliiT daavadebulebs 

aReniSnebaT sxeulze sisxlCaqcevebi, sisxlisdena. am dros ar xdeba 

sisxlis Sededeba. umniSvnelo nakawrebmac ki SeiZleba gamoiwvios 

sisxldena da adamiani daiRupos. avaddebian ufro xSirad mamakacebi, 

radgan isini memkvidreobiT Rebuloben am daavadebas dedebisgan da ara 

mamebisgan. (mamebi hemofilias gadascemen mxolod gogonebs). 

qalebis hemofiliiT daavadebis albaToba mcirea, es xdeba im 

SemTxvevaSi Tu heterozigotulma qalma da hemofiliiT daavadebulma 

mamakacma iqorwines. inglisis dedofali _ viqtoria am daavadebis 

matarebeli iyo. mis STamomavlobaSi gamovlinda daavadebis ara erTi 

SemTxveva. amitom daavadeba hemofilia cnobili iyo, rogorc ,,samefo 

daavadeba”. 

amave sqemiT gadaecema adamans daltonizmis daavadebac (wiTeli da 

mwvane ferebis garCevis uunaroba) es daavadeba ufro xSirad gvxvdeba 

mamakacebSi. am daavadebis alelis matareblebi arian qalebi – dedebi, 

romlebic gadascemen daavadebas vaJebs. 

seqsTan SeWidul daavadebebs miekuTvnebian qromosomebis polisomebi: 
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sasqeso polisomebi warmoadgenen qromosomul daavadebebis jgufs 

damatebiT  da  qromosomebis sxvadasxva kombinaciebiT. mag.: 

klainfelteris sindromi aRweril iqna 1942 w. klainfelteris mier. 

sindromis kariotipia 47 . sixSire daavadebebisa . 

mamakacebSi gvxvdeba mcire gaTmianeba iRliebsa da gulmkerdze an 

saerTod ara aqvT Tmis safari. aRiniSneba brtyeli kefa, maRali sasa, 

kbilebis anomaliebi, gonebrivi CamorCeniloba, Sromisunarianobis 

daqveiTeba, azrovneba da qceva _ primitiuli. arian tanmaRalni, 

gamxdrebi, grZeli kidurebiT, sqesobrivi momwifebis asaki iwyeba 

droulad, magram ar unviTardebaT me-2-di sasqeso niSnebi da saTesleebi. 

mizezs warmoadgens pirveli meiozur gayofisas arsebuli darRvevebi, 

rasac iwvevs xSirad dedis didi asaki. 

terner-SereSevskis sindromi monosomia  aRweril iqna 1925 da 1938 

wlebSi ternerisa da SereSevskis mier. ternerma aRniSna ufro vrclad 

am daavadebis klinikuri suraTi. gvxvdeba qalebSi  kariotipi 

. am daavadebas iwvevs  qromosomis grZeli an mokle mxris 

delecia. daavadebulebs axasiaTebs – mokle naoWiani kiseri, 50%-Si 

SeiniSneba kidurebis – SeSupeba. Seferxebulia fizikuri ganviTareba. 

bavSvi rCeba Zalian dabali, aqvs monRoloiduri Tvalebi, qvemoT 

Camoweuli yurebi, ganieri gulmkerdi. Seferxebuli aqvs sasqeso niSnebis 

ganviTareba. arian unayofoni da axasiaTebs: gulis manki, Tirkmlis 

defeqtebi. gaaCniaT gonebrivi daqveiTeba da azrovnebis Seviwroeba. 

sasqeso qromosomasTan SeWiduli daavadebaa -Tan) diuSenis 

daavadeba anu kunTovani distrofia. gvxvdeba vaJebSi, romelTac adreve 

ewyebaT kunTebis ganleva, 10 wlis asakSi, ejaWvebian sarecels, rac 

moqmedebs maT fsiqikaze. daavadebis gadacema xdeba genis matarebeli 

dedis saSualebiT, romelic garegnulad araviTar klinikur niSans ar 

avlens.  

qromosomuli anomaliebi warmoadgenen erT-erTi mSoblis sasqeso 

ujredSi warmoqmnil mutaciebis Sedegs (meiozis an qromosomul 

struqturis dros qromosomebis raodenobis cvlileba), rac iwvevs 

sicocxlisaTvis mniSvnelovani organoebis agebulebisa da funqciis 

daRrvevas.  
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genomi, genotipi da kariotipi 

 

      ujredebis qromosomTa haploidur nakrebSi moqceul mTel 

memkvidrul masalas – genomi ewodeba. 

genomi warmoadgens genTa im nakrebs, romelic uzrunvelyofs 

saxeobaTa maxasiaTeblebis formirebas organizmebis normaluri 

ontogenezis msvlelobaSi. 

sqesobrivi gamravlebisas, ganayofierebis procesSi xdeba ori 

mSobliseuli sasqeso ujredis genomis gaerTianeba, ris Sedegadac 

warmoiqmneba axali genotipi. amgvarad genotipi, es organizmis 

genetikuri konstituciaa, romelic misi ujredebis qromosomul nakrebSi 

– kariatipSi – Tavmoyrili yvel genis memkvidruli determinantis 

erTobliobas warmoadgens. 

kariatipi – mocemul saxoebis organizmTa somatur ujredebisaTis 

damaxasiaTebeli qromosomTa diploiduri nakrebia. igi saxoebis 

specifikur niSans warmoadgens da qromosomTa nakrebs gaaCnia garkveuli 

ricxvi da agebuleba. mag. tarakanas – 48, oTaxis buzs – 12, bayays – 28, 

mtreds – 80, Simpanzes – 48, adamians – 46. da a.S. 

 

memkvidruli masalis rekombinacia 

 

bunebaSi adgili aqvs erTi da igive mSoblebis STamomavlobis 

mravalferonveba. mag. Zmebi da debi gansxvavdebian ara marto sqesiT, 

aramed sxva niSnebiTac. 

STamomavlobaSi aseTi sxvaoba aisaxeba imiT, rom ganayofierebis 

yovel aqtSi genetikurad gansxavebuli gametebi xvdebian erTmaneTs. erTi 

da imave mSoblebisagan warmoqmnili gametebis mravalferovnebis 

ganmapirobebel meqanizms meiozi warmoadgens, romlis msvlelobaSic 

adgili aqvs ara marto gametebSi gadasuli memkvidruli masalis 

gansxvavebas, aramed gametebs Soris mSoblebis alelebis 

gadanawilebasac. sasqeso ujredebSi gametebisa da mTeli qromosomebis 

axali kombinaciebis warmoqmnas uzrunvelyofs iseTi procesebi, 

rogoricaa: krosingoveri da pirvel anafazSi bivalentebis daTiSvis 

procesebi. 
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krosingoveri – homolagiur qromosomebSi urTierTgadaxlarTul 

qromosomebs Soris Sesabamisi monakveTebis gacvlaa. es procesi 

uzrunvelyofs Sejidul genTa TiToeul jgufSi dediseuli da 

mamiseuli alelebis gadajgufebas anu rekombinacias. krisingoveri 

mimdinareobs qromosomTa sxvadasxva ubnebSi, ris Sedegadac warmoqmneba 

mSobliseuli alelebis SeTanwyobis didi mravalferovneba. 

krosingoveri rekombinaciis meqanizmia, igi efeqturia im SemTxvevaSi, 

rodesac dediseuli da mamiseuli qromosomebi warmodgenilia 

gansxvavebuli alelebiT.  

 

qromosomuli aberaciebi  

 

      qromosomuli aberaciebi anu mutaciebi mdgomareobs qromosomaTa 

raodenobis cvlilebebSi an misi materiis gadanawilebaSi. mas 

ganixilaven, rogorc genTa rekombinacias. 

genTa gadanawileba xdeba ori gziT: 

1. Sidaqromosomuli; 

2. qromosomaTaSorisi. 

Sidaqromosomuls miekuTvneba:  

a) delecia _ igi mdgomareobs qromosomTa nawilis dakargvaSi an 

mowyvetaSi. 

b) dublikacia _ xdeba misi ubnebis gaormageba an gamravleba. 

g) inversia _ mdgomareobs qromosomebis fragmentis SemobrunebaSi 

1800-iT, rac iwvevs genTa Tanmimdevrobis ganlagebis cvlilebas. 

qromosomTaSoris miekuTvneba _ roca arahomologiuri qromosomebi 

ucvlian erTmaneTs ubnebs, e.i. mimdinareobs translokacia. (e.i. xdeba 

memkvidruli masalis gacvla). translokacia warmoiSveba im SemTxvevaSi, 

roca qromosomebis ubnebi miemagreba arahomologiur qromosomas, (e.i. 

qromosomas sxva homologiuri wyvilidan). translokaciis umravlesoba, 

romelic exeba msxvil ubnebs, xdis organizms arasicocxlisunarians. 

genuri mutaciebi _ aberaciebi, cvlian:  

1) zogierT genTa daxasiaTebas. 

2) cvlian SeWidul jgufTa Soris genTa gadanawilebas. 
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3) cvlian maT lokalizacias SeWidul genTa jgufSi, riTac isini 

iwveven organizmis ujredebSi genTa balansis rRvevas, ris 

Sedegadac viTardeba warmomadgenlis fizikur da fsiqikur 

ganviTarebaSi gadaxrebi. 

rac SeiZleba gamovlindes sayrden-mamoZravebel, gul-sisxlZarRvTa, 

Sard-sasqeso da nervul sistemebSi. SeimCneva gonebrivi CamorCenilobac 

fizikur ganuviTareblobasTan erTad. 

 

 

memkvidruli masalis organizaciis qromosomuli done 

 

      ujredTa TviTwarmoqmnis msvlelobaSi, agreTve sasqeso ujredebis 

momwifebis, ganayofierebis da Canasaxis adreuli ganviTarebis dros 

qromosomebis struqturaTa qcevis Rrma Seswavlam, gamoavlina maTi 

organizaciis mkacrad kanonzomieri dinamiuri cvlilebebi. aman 

mecnierebi miiyvana im daskvnamde, rom arsebobs mWidro kavSiri 

memkvidruli masalasa da qromosomebs Soris. es mosazreba safuZvlad 

daedo memkvidreobis qromosomul Teorias, romlis Tanaxmad erT 

qromosomaSi Semaval genTa erToblioba warmoqmnis SeWidulobis jgufs. 

TiToeuli qromosoma unikaluria masSi Semaval genTa nakrebis mixedviT. 

amrigad mocemuli saxeobis organizmTa memkvidrul masalaSi SeWidul 

genTa jgufis ricxvi ganisazRvreba maTi sasqeso ujredebis habloidur 

nakrebSi arsebul qromosomaTa raodenobiT. ganayofierebis dros 

warmoiqmneba diploiduri kompleqti, romelSic SeWidulobis TiToeuli 

jgufi warmodgenilia ori variantiT: genTa Sesabamisi kompleqtis 

alelTa originaluri nakrebis matarebel dediseuli da mamiseuli 

qromosomebiT.  

 

genisa da niSnis urTierTkavSiri da funqciuri daxasiaTeba 

 

      genis funqciuri meqanizmi didi xnis manZilze daudgeneli iyo. 

1945w. bidlisa da tatumis mier gamoiTqva mosazreba ,,erTi geni – erTi 

fermenti”, romlis Tanaxmad metaboluri procesebis yvela stadia, 



 255 

romelic ujredSi raime produqtis warmoqmnas iwvevs, katalizdeba cila 

– fermentis mier, romlis sinTezzec pasuxismgebelia erTi geni. 

      genSi moTavsebuli memkvidruli informaciis realizaciis 

procesSi vlindeba genis rigi Tvisebebi. igi gansazRvravs ujredisa da 

organizmisaTvis damaxasiaTebeli calkeuli niSnis ganviTarebis 

SesaZleblobas. geni xasiaTdeba moqmedebis diskretulobiTa da 

specifikurobiT. 

      memkvidruli masalis diskretuloba gulisxmobs dayofas 

nawilebad, romlebic warmoadgenen elementarul erTeulebs – genebs. 

amJamad gens ganixilaven, rogorc genetikuri funqciis erTeuls, is 

warmoadgens memkvidruli masalis im minimalur raodenobas, romelic 

aucilebelia rnm-is garkveuli Tvisebebis mqone poliploiduri 

sinTezisaTvis. geni pasuxismgebelia ujredis, organizmis calkeuli 

niSnis an Tvisebis formirebasa da memkvidreobiT mis gadacemaze. 

      genis struqturis cvlileba, romelic SeiZleba aRmocendes mis 

sxvadasxva ubanSi sabolood iwvevs Sesabamisi elementaruli niSnis 

Secvlas. 

      amrigad, memkvidruli masalis organizaciis genur doneze 

uzrunvelyofilia ujredisa da organizmis calkeuli niSnebisa da 

Tvisebebis individualuri damemkvidreba da individualuri cvalebadoba.  

 

 

memkvidruli cvalebadobis erTeulebi: mutoni da rekoni 

 

      memkvidruli masalis minimaluri raodenoba, romlis cvlilebac 

iwvevs garkveuli niSnis variantebis warmoqmnas da Seesabameba mutaciuri 

procesis elementalur erTeuls – mutoni ewodeba. sakmarisia genSi 

komplementaruli fuZeebis 1 wyvilis Secvla, raTa Seicvalos mis mier 

kodirebuli cilis Tvisebebi. amrigad mutoni Seesabameba 

komplimentaruli nukleotidebis erT wyvils. genSi Cawerili 

informaciis SecvlisaTvis sakmarisia nukleotidTa erTi wyvilis 

Camateba an amogdeba, rac niSnavs imas, rom rekombinaciis elementaruli 

erTeuli – rekoni molekulur doneze Seesabameba nukleotidTa erT 

wyvils. 
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      spontanurad an sxvadasxva garegani zemoqmedebis gavleniT 

nukleotidTa TanmimdevrobaSi warmoqmnili cvlilebebi iwvevs imas, rom 

erTi da igive geni SeiZleba arsebobdes ramdenime, maTSi mocemuli 

biologiuri informaciis mixedviT gansxvavebuli variantis saxiT. 

      genis arsebobis konkretul formas, romelic mocemuli niSnis 

ganviTarebis konkretul variants gansazRvravs – aleli ewodeba. genis 

alelebi gansazRvruli qromosomis erTi da igive ubanSi – lokusebSi 

mdebareoben da es qromosoma SeiZleba Seicavdes alelTa seriidan 

mxolod erTs.  

      saxeobis genofondSi erTdroulad genis ramdenime alelis 

arsebobas – mravlobiTi alelizmi ewodeba. amis mag: drozofilaSi 

gvxvdeba geni, romelic ganapirobebs misi Tvalis Seferilobis 

sxvadasxva variantebs: TeTri, alublisferi, wiTeli Wermisferi da sxva.  

 

 

qromosomul daavadebaTa genetikuri safuZvlebi.  

aneuploidia 

 

      qromosomuli daavadebebi _ esaa adamianSi memkvidruli 

paTologiuri mdgomareoba, romlis mizezad gvevlineba qromosmomTa 

raodenobis cvlileba an maTi struqturis darRveva. 

qromosomTa raodenobis cvlilebas genetikaSi asaxavs miRebuli 

termini _ genomuri mutaciebi, xolo qromosomTa struqturis rRvevas 

termini _ qromosomTa mutaciebi. amgvarad, adamianis genetikaSi 

qromosomTa cvlilebebis es orive jgufi wodebulia _ qromosomul 

daavadebebad (rac pirobiTia). 

qromosomul darRvevebis dros arsebobs stabiluri anomaluri 

niSnebis kompleqsi (sindromi). saxelwodebiT ,,qromosomuli daavadebebi”, 

romlebic farTodaa gamoyenebuli klinikur genetikaSi. 

arsebobs kariotipis mravali anomalia. qromosomuli aberaciebis 

dros qromosomuli raodenobis an misi materiis cvlilebam SeiZleba 

Tavi iCinos sxvadasxva etapze. Tu isini ukve arseboben mSobelTa 

gametebSi (erT-erTSi mainc), maSin analogiuri anomalia SeimCneva 
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ganviTarebadi organizmis yvela ujredSi. am SemTxvevaSi amboben rom 

organizmi gvevlineba rogorc _ mTliani mutanti. 

qromosomuli anomaliebi warmoiqmnebian agreTve embrionuli 

ganviTarebis procesebSi danawevrebis dros. yoveli blatomeri Seicavs 

qromosomTa erTnair nakrebs _ identurs, romelsac Seicavs zigota. 

magram zogjer qromosomTa qceva zigotas danawevrebis dros ixreba 

normidan da calkeul blastomerebSi moxvdeba qromosomTa araTanabari 

raodenoba. Tu darRveva warimarTa erT wyvil homologiur qromosomaSi, 

maSin erT blastomerSi moxvdeba sami qromosoma (blastomers eqneba _ 

trisomia), xolo meoreSi ki erTi (blastomers eqneba _ monosomia). 

arsebobs qromosomTa ganSorebis an maTi struqturis cvlilebaTa 

sxva variantebic. Semdegi danawevrebis dros warmoiqmneba ori ujreduli 

xazi (kloni), romlebic inaxaven anomaliuri kariotipis gansxvavebas. 

imis mixedviT, Tu ra stadiaze warmoiqmneba darRveva da ujredTa 

gamravlebis intensioba, am ujredTa populaciebis raodenoba iqneba 

gansxvavebuli. danarCeni ujredebi, romlebic dasabams iReben normaluri 

blastomerebidan, gaaCniaT Seucvleli kariotipi. aseTi movlena 

wodebulia _ ,,genetikuri mozaicizmiT”, romelTac SeuZliaT hqondeT 

sami, oTxi an meti ujreduli kloni gansxvavebuli kariotipiT, 

romlebic warmoiqmneba ganviTarebis sxvadasxva etapebze darRvevebis 

Sedegad. rasac SeiZleba mohyves mTeli organizmis an calkeuli 

organoebis paTologia. anomaliur ujredTa mcire raodenobis dros 

fenotipuri gamovlineba praqtikulad SeumCnevelia. 

axalSobilebSi qromosomTa anomaliebis sixSire 0,6_1%-mdea. 8_12 

kviris stadiaze daaxloebiT 3% embrionebisas gaaCniaT qromosomuli 

anomaliebi. ZiriTadad esaa _ aneuploidia. embrionTa umetesoba 

kariotipis cvlilebiT iRupeba dabadebamde da dabadebas aRwevs nayofis 

1/40 1/50 umniSvnelo raodenoba. 

autosomiiT monosomias mivyavarT zigotTa daRupvisaken. 

kariotipis struqturuli anomaliebi gvxvdeba im embrionebSi, 

romelTa didi nawili ar iwvevs nayofis daRupvas mucladyofnis dros. 

anomaliebi _ dakavSirebulia raodenobis da qromosomTa struqturis 

darRvevasTan. igi SeiZleba gaiyos 2 jgufad: autosomTa anomaliad da 

sasqeso qromosomTa anomaliad. 
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autosomuri anomaliebidan yvelaze gavrcelebulia 21 qromosomis _ 

trisomia; me-13 da me-18 qromosomebis anomalia. 

21-e qromosomis anomalia wodebulia daunis daavadebad. daavadeba 

aRwerilia ingliseli eqimis l. daunis mier 1866w. magram daavadebis 

buneba ucnobi iyo kidev 100 weli. 1959w. frangma genetikosebma J. leJanma 

da r. tiurpinma aRmoaCines avadmyofis qromosomul nakrebSi damatebiTi 

mcire zomis akrocentruli qromosoma. paTologiis mizezad gvevlineba 

trisomia 21-e qromosomSi. e.i. aRmoCnda 47 qromosoma (21+). daunis 

daavadeba yvelaze metad gavrcelebuli daavadebaa qromosomuli 

anomaliebidan. igi gvxvdeba 500:1 _ 700:1 sixSiriT. daavadebas axasiaTebs: 

mokle kidurebi, saxis agebulebaSi anomaliebi, zeda quTuToebi 

Camokidebuli. zeda quTuTos naoWi _ epikanti. fsiqikuri CamorCeniloba, 

Sinagani organoebis agebulebaSi darRvevebi. gulis sisxlZarRvebis 

imunitetis daqveiTeba iwvevs daRupvas bavSvobis asakSi. 

dauniT daavadebuli bavSvebi xSirad uCndebaT xanSiSesul mSoblebs. 

adre miaCndaT, rom daunis bavSvis dabadebis erTaderTi mizezi 

SesaZlebelia yofiliyo 21-e wyvili qromosomaSi homologiur 

qromosomTa ganuSorebloba. 1966 wels aRwerili iyo daavadebebi, 

romelTa kariotipSi 46 qromosoma iyo. magram aRmoCnda, rom am 

SemTxvevaSi arsebobda zedmeti qromosoma, romelic translocirebuli 

iyo qromosomTa sxva jgufSi. xSirad me-13 an me-15-Si. e.i. sindromis es 

forma wodebulia _ translokaciebiT, romelic gvxvdeba SedarebiT 

iSviaTad. fenotipurad es orive forma ganurCevelia da translokaciis 

SemTxvevaSi mSoblebis asaks mniSvneloba ara aqvs, radgan aseTi bavSvi 

uCndebaT axalgazrda dedebsac. daavadebul bavSvTa raodenoba 30%-ia, 

rac aixsneba imiT, rom erT-erTi mSobeli fenotipurad janmrTelia, 

magram warmoadgens translokaciis matarebels. zedmeti qromosoma 

translocirdeba me-15 wyvilze da kariotipTan Seadgens erT mTlians. am 

matarebels normalur gametebTan erTad warmoiqmneba iseTi sasqeso 

ujredebic, romlebic Seicaven qromosomTa anomalur nakrebs. 

trisomia _ 13 _ (pataus sindromi) mqone avadmyofebs gaaCniaT erTiT 

meti qromosoma (13+). kariotipi Sedgeba 47 qromosomisagan. kariotipis es 

anomalia aRwerilia 1960w. k. pataus mier. daavadebas axasiaTebT mZime 

anomaliebi: magari da rbili saxis daTiSva, Tvalis ganuviTarebloba an 
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ararseboba (mikroftalmia an anoftalmia) arasworad ganviTarebuli 

yurebi, Zvlebisa da terfis deformacia, polidaqtilia da sindaqtilia 

(TiTebis Sezrda) dazianebuli aqvT Sinagani organoebi: guli, 

Tirkmelebi, saWmlis momnelebeli sistema. isini cocxloben wlamde an 

kariotipiT iRupebian mucladyofnis dros. gvxvdeba 1/14500 sixSiriT 

pataus sindromiT cocxladmSobiareebSi. 

trisomia _ 18 (edvardsis sindromi). es anomalia aRwerili iyo 1960w. 

kariotipi Seicavs 47 qromosoms (18+). daavadeba gvxvdeba 1/4500 an 1/6500 

sixSiriT. cocxloben 2-3 Tvemde. avadmyofobis garegnuli saxe iZleva 

saSualebas diagnozi daisvas bavSvis dabadebisTanave. sindromisaTvis 

damaxasiaTebelia: viwro da ganieri Subli, deformirebuli yurebi, 

mudmivi niSania _ ganuviTarebeli qveda yba, xelis TiTebi mokle da 

ganieri, ganviTarebaSi CamorCenilia, gulis manki, maxinji yurebi, 

kariotipis analizi iZleva zust diagnozs. 

pirvelad 1916w. k. bridjesis mier aRwerili iqna sasqeso ujredebis 

qromosomTa raodenobis anomaliebi drozofilis kariotipSi. misi 

ganmartebiT mizezi anomaliisa mdgomareobda meiozis dros qromosomTa 

ganSorebis darRvevaTa gamovlinebaSi. es movlena Semdgom nanaxi da 

Seswavlili iqna adamianSic. 

adamianSi sasqeso ujredebis momwifebisas SesaZlebelia moxdes 

meiozis dros sasqeso qromosomTa ganuSorebloba, rac Seswavlilia 

gametebis 0,3%-Si. amis Sedegad kvercxujredSi erTi  qromosomis 

nacvlad SesaZlebelia aRmoCndes ori an arcerTi qromosoma. aseTi 

anomaliuri kvercxujredis ganayofierebis normaluri spermatozoidiT 

warmoiqmneba zigota, romelSic Secvlili iqneba sasqeso qromosomebis 

raodenoba. aseTi gadaxrebi SesaZlebelia spermatogenezis drosac. aseTi 

anomaliebi, ganpirobebuli aranormaluri sasqeso qromosomebis 

aranormaluri nakrebiT, rac xSirad gvxvdeba axalSobilebSi. sasqeso 

qromosomebis raodenobis anomaliebi SesaZlebelia gamovlindes 

monosomiisa da polisomiis saxiT. 

monosomia  (SereSevski _ terneris sindromi) gvxvdeba qalebSi. 

kariotipi 45( . gvxvdeba 1/4000 _ 1/5000 sixSiriT. daavadeba aRwerilia 

1925w. endokrinolog n. SereSevskis mier da 1938w. Seiswavla g. ternerma. 

daavadebis gamomwvevi mizezi dadgenilia citogenetikis ganviTarebis 
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Semdeg, roca SesaZlebeli gaxda kariotipis analizis Catareba. 

daavadebas axasiaTebs: 1 _ qromosomis ar arseboba, sakvercxeebis 

ganuviTarebloba, sxeulis disproporcia, zeda mkerdi ufro 

ganuviTarebeli, qveda kidurebi mokle simaRliT dabali (135sm), kiseri _ 

mokle, Tma _ mokle, Tvalebi _ mongoloiduri, gonebrivad CamorCenili, 

infantiluri, uxasiaTo, tanT – dabali, sqesobrivad _ ganuviTarebeli, 

unayofo.  

polisomiuri daavadebebia: trisomia  _ kariotipi 47 ( . am 

kompleqsis dros ibadeba _ gogona. sixSire 1/1000. fenotipurad 

gansxvavebuli, fizikurad ganviTarebuli, sakvercxeebis fiunqcia _ 

darRveuli, adreuli klimaqsiT, inteleqtualurad arasrulfasovani, 

yvela qalis somatur ujredSi gvxvdeba sasqeso qromatinis 2 sxeuli. 

klainfeletis sindromi _ gvxvdeba kacebSi. 47 (  kariotipiT. 

sixSire 1/1000. axasiaTebs: saTesleebis ganuviTarebloba. spermatogenezis 

ar arseboba. axasiaTebs viwro beWebi, ganieri menji, sustad 

ganviTarebuli muskulatura. saxeze ara aqvs balniT Sebusva. maTSi 

gvxvdeba zogierTi niSani sawinaaRmdego sqesisa, gonebrivad 

CamorCenilebi arian. 

-qromosomebis Warbi raodenobisas SesamCnevia fizikur da fsiqikur 

ganviTarebaSi ufro meti Rrma darRvevebi. aRmoCenilia polisomiis sxva 

variantebi: mamakacebSi mag.: 47 ( ; 48 ; an 49 (  

kariotipebiT. 

-qromosomis ricxvis gadidebasTan erTad sasqeso jirkvlebi ganvi-

Tarebulia normalurad, simaRliT maRali, gaaCniaT kbilebis da Zvlebis 

anomaliebi. zogierTs axasiaTebs arastandartuli emociebi, ara 

adekvaturi qceva, normaluri instinqti. SesaZloa maT iyolion momavali 

Taoba normaluri kariotipiT. 

adamianSi qromosomTa raodenobis cvlilebis garda anomaliis 

ganviTarebis mizezad gvevlineba sxvadasxva qromosomTa aberaciebi 

(delecia, translokacia da a.S.). 

me-5 qromosomis mokle mxaris deleciis dros SemCneulia 

damaxasiaTebeli sindromi ,,katis knavili” saxelwodeba warmosdgeba 

avadmyofis xorxis agebulebaSi arsebuli darRvevidan, ris Sedegadac 
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isini adreul bavSvobaSi avlenen tirils _ katis xmis tembriT. 

SeiniSneba agreTve fsiqomotoruli CamorCeniloba da Wkuanakleboba. 

21-e qromosomis delecia iwvevs organizmSi mZime Sedegebs. 21-e 

qromosomis damokleba iyo aRmoCenili sisxlis gaTeTrebiT daavadebul 

avadmyofebs Soris. defeqtis matarebeli mutanturi ujredebidan 

warmoqmnili ujredTa Taoba TandaTan gamoaZevebs yvela normalur 

leikocitebs, rac iwvevs daavadeba _ sisxlis gaTeTrebas. 

qromosomuli anomaliebi, rogorc wesi, gvevlinebian mutaciis 

Sedegebad, warmoqmnili erT-erTi mSoblis sasqeso ujredSi, rac iwvevs 

mZime darRvevebs sicocxlisaTvis mniSvnelovan organoTa agebulebasa da 

funqciebSi.  

 

mutaciebi da maTi fenotipuri gamovlinebebi adamianSi 

 

      adamiansa da ZuZumwovarTa organizmebs SesaZloa gamoumJRavndeT 

yvela saxis mutacia. sasqeso ujredebi – gametebi genetikuri aparatia, 

romelic dasabams aZlevs axal oganizms. mas SeiZleba Seexos 

qromosomTaA raodenobas cvlileba, rasac genomuri mutaciebi ewodeba. 

qromosomaTa struqturis cvlilebas qromosomuli mutaciebi ewodeba da 

SesaZlebelia cvlileba ganviTardes molekulur doneze (dnm – 

struqturis cvlileba), rac genuri mutaciebis saxeliTaa cnobili. 

samedicino genetikaSi genomuri da qromosomuli mutaciebi 

gaerTianebulia saerTo jgufSi e.w. qromosomul daavadebebSi, xolo 

daavadeba dakavSirebuli mutaciebTan molekulur doneze wodebulia – 

genur daavadebebad. 

genuri mutaciebis SemTxvevaSi daavadebebze SeiZleba dakvirveba 

vawarmooT genialogiuri meTodiT, rogorc mutantur genebze, romlebic 

gadaecema Taobidan Taobas. 

qromosomTa anomaliebis umetesoba, gansakuTrebiT _ aneuploidia 

xasiaTdeba ganviTarebis mravali mankiT, sicocxlisunarianobis 

daqveiTebiT, fsiqikuri CamorCenilobiT, unayofobiT, da mTel rig 

SemTxvevaSi sicocxlesTan SeuTavseblobiT. qromosomul mutaciebis 

umetesoba ar gadaecema, magram yvela TaobaSi isini vlindebian 0.5-07% 

raodenobiT. ZiriTadad rogorc axalwarmoqmnili mutaciaTa Sedegi 



 262 

vlindebian sasqeso ujredebSi fenotipurad da genotipurad normalur 

adamianebSi. 

memkvidruli daavadebebSi igulissxmeba avadmyofobis damemkvidreba, 

romlis mizezs SesaZlebelia warmoadgendes orive an romelime erTSi 

sasqeso ujredis memkvidrul aparatSi darRveva. 

genetikur da klinikur literaturaSi gamoyenebulia cnebebi: 

memkvidreobiTi, Tandayolili, ojaxuri daavadebebi. saWiroa am terminTa 

swori gamoyeneba. xandaxan es cnebebi emTxveva: mag. memkvidruli daavadeba 

SeiZleba iyo Tandayolili, rac rig SemTxvevaSi ar Seesabameba realur 

suraTs. kerZod, Tandayolil daavadebebs gaaCnia araerTmniSvnelovani 

xasiaTi, es miuTiTebs daavadebis droebiT gamovlinebasa da ara mis 

mizezebze, romlebic SesaZlebelia iyos memkvidrulic da 

aramemkvidrulic. 

arsebobs SemTxvevebi roca erTi da igive daavadeba gvxvdeba ojaxis 

ramdenime wevrSi. e.i. daavadebas gaaCnia ojaxuri xasiaTi. am dros 

warmoiqmneba azri memkvidruli daavadebis SesaZleblobis Sesaxeb, magram 

zogierTi ojaxuri daavadeba SesaZlebelia warmoiqmnas egzogenuri 

faqtorebis zemoqmedebiT, ar gaaCndes memkvidruli buneba da 

SesaZlebelia ukavSirdebodes erTnairi faqtorebis moqmedebas, 

rogoricaa: mavne Cvevebi, reJimi, gansxvavebuli kveba, profesiuli ziani 

erTnair samuSaoze da sxva. 

 

mutaciis molekuluri meqanizmi adamianSi 

 

      adamianis genofondSi, misi arsebobis manZilze mutaciuri procesis 

Sedegad ganuwyvetliv mimdinareobs mravali genis alelebis didi 

raodenobiT dagroveba, rac adamianSi warmoadgens niSnisa da Tvisebebis 

sxvadasxva variantis formirebis mizezs struqturul da bioqimiur 

doneze. 

adamianis memkvidreobiTobisa da cvalebadobis molekulur-

genetikuri meqanizmebis SeswavlisaTvis mosaxerxebel models 

warmoadgens eriTrocitis – ZiriTadi cila-hemoglobini, romelic 

SeiZleba advilad gamoiyos organizmidan. dReisaTvis aRmoCenilia 

hemoglobinis 400-mde saxesxvaoba. zogi maTgani normaluri 
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ganviTarebisaTvis aris damaxasiaTebeli da gvxvdeba ontogenezis 

sxvadasxva stadiaze. zogi ki sxvadasxva daavadebis ganviTarebis mizezia. 

(a. slusarevi). 

organizmis somaturi ujredSi aRmoCenilia sxvadasxva saxis 

mutaciebi (genuri, genomuri da qromosomuli) isini memkvidreobiT 

gadaecema am ujredebis Svileul ujredebs. 

koncerogenezis genetikuri meqanizmi _ adamianSi, ise rogorc 

saxeobaTa did umravlesobaSi dnm-is molekulaSi Cawerili ganviTarebis 

memkvidruli programa ZiriTadad kariotipSia mocemuli. adamianTa 

saxoebis qromosomuli nakrebi Sedgeba qromosomTa 23 wyvilisagan 

romlebSic daaxloebiT 100 000-mde genia. 

zogjer somaturi mutaciebi SeiZleba gaxdnen avTvisebiani 

warmonaqmnebis gaCenis mizezi. maT safuZvels warmoadgens Sinagani 

faqtorebi; replikacia, reparacia an rekombinaciis procesebis darRveva 

da an agreTve garegani zemoqmedebis Sedegad maionizirebeli radiacia, 

qimiuri mutagenebiT an virusebiT gamowveuli dnm-is dazianeba. dnm-is 

aseTi dazianebis erT-erT Sedegs SesaZloa ujredebis iseTi klonebis 

gaCena mohyves, romelic ujreduli dayofis regulaciis defeqtebiT 

xorcieldeba, rac maT avTvisebian zrdas iwvevs. zrdis mizezi SeiZleba 

iyos mitozis darRvevac da Svileul ujredebs Soris qromosomTa 

araTanabari ganawilebac, amas mohyveba aneuploidiis an qromosomuli 

aberaciebis warmoqmna rac ujredebis sikvdiliT mTavrdeba. Cndebian 

iseTi klonebi, romlebsac arakontrolirebadi zrdis unari gaaCniaT. am 

ujredebs aqvT gansxvavebuli kariotipi, rac simsivnur ujredebSi 

mitozis mravlobiT anomaliebze miuTiTebs. e.i. avTvisebian gardaqmnas 

safuZvlad udevs ujredebis memkvidruli masalis cvlileba, romelic 

mutaciebis tipis mixedviT SeiZleba iyos genuri an qromosomuli. 

sxvadasxva saxis genuri mutaciebi gansxvavebul gavlenas axdenen 

organizmis sicocxlisunarianobaze, amasTan, maTi recesiulobis 

SemTxvevaSi SesaZlebelia STamomavlobaSi fenotipurad ar gamovlindnen 

didi xnis manZilze. 

qromosomuli gardaqmnebi da genomuri mutaciebi iwveven ganviTa-

rebis kargad gamoxatul darRvevebs da xSirad organizmis ontogenezis 

stadiaze Cveulebriv adreul embriogenezSi, organizmis daRupvis mizezs 
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warmoadgenen. swored am mutaciebiT ganisazRvreba mniSvnelovnad 

diagnostirebul orsulobaTa Sewyvetis maRali procenti. 

adamianSi yvelaze xSir qromosomul daavadebebs warmoadgens – 

daunis daavadeba. igi gamowveulia ocdameerTe qromosomis trisomiiT. 

misi sixSire 800:1 bavSvSi vlindeba xSirad is iwvevs nayofis daRupvasac, 

magram zogierT SemTxvevaSi daunis sindromiT daavadebuli adamianebi 

aRweven sakmaod did asaks. Tumca isini xasiaTdebian mcire sicocxlis 

xangrZlivobiT. 

ocdameore qromosomis grZeli mxris translokaciis Sedegad 

viTardeba daavadeba qronikuli – mieloleikozi. me-5 qromosomis mokle 

mxris delecia iwvevs “katis knavilis” sindroms, romlis drosac 

SeiniSneba gavniTarebis zogadi CamorCena, sxeulis mcire wona, mrgvali 

da erTmaneTisgan did manZilze daSorebuli Tvalebi, katis msgavsi 

damaxasiaTebeli tirili, ris mizezsac warmoadgens xorxis 

ganuviTarebloba da xorxsarqvelis dapataraveba. 

qromosomuli inversiebi xSirad iwveven sxvadasxva xarisxiT 

gamoxatul gonebriv CamorCenilobasa da ganviTarebis mankebs 

 

genuri mutaciebi, rogorc mizezi memkvidruli  

daavadebebisa 

 

      samedicino genetikis erT-erT mniSvnelovan problemas warmoadgens 

mutaciebis warmoSobis procesi _ mutagenezi. adamianSi genTa zusti 

raodenoba cnobili araa. daaxloebiT is Seadgens 100 000-s. bioqimiur 

reaqciaTa jaWvSi yoveli rgoli xorcieldeba specifikuri fermentebiT, 

da maTi sinTezi ki kontroldeba gansazRvruli genebiT. genis yoveli 

mutacia iwvevs cilis struqturis an misi raodenobis cvlilebas. 

nivTierebaTa cvlis procesSi mravali memkvidruli daavadebaTa 

umravlesoba ganpirobebulia struqturul genTa mutaciebiT. 

yovel gens mutirebis Sedegad SeuZlia mogvces gansxvavebuli 

aleluri varianti. maTi raodenoba SesaZlebelia iyos Zalian didi, 

vinaidan genis SemadgenlobaSi Sedis aranakleb ramdenime aseuli 

nukleotidi. 
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adamianSi genTa mutirebis tempi warmoadgens im sidides, romelic 

damaxasiaTebelia sxva organizmebisaTvisac. dominanturi mutaciebis 

warmoqmnis sixSire, romlebic mJRavndebian yvela mutantebis 

pirobebisgan damoukideblad, ganisazRvreba im animaluri individebis 

ricxviT, romlebic SesaZlebelia SeeZinoT janmrTel mSoblebs. 

SeswavlisaTvis ufro xelmisawvdomia genTa recesiuli mutacia (sqesTan 

SeWiduli).  

populaciebSi am genis koncentracia ar mcirdeba, axali mutaciebis 

Sedegad. miRebul yvela TaobaSi daangariSebulia, rom mutaciaTa 

sixSiris dros adamianis yoveli sasqeso ujredi erTi generaciisaTvis 

gvaZlevs romeliRac axlad warmoqmnil mutantur gens. 

genur mutaciebs SeuZliaT gamovlindnen rogorc morfologiuri 

(braqidaqtilia _ mokleTiTianoba, vlindeba polidaqtilia _ 

mravalTiTianoba), aseve fiziologiuri (arteriuli wnevis momateba, 

hemofilia, umaRlesi nervuli moqmedebis cvlileba) da bioqimiuri 

cvlilebebis saxiT. bioqimiuri cvlilebebi xSirad gvevlinebian 

nivTierebaTa cvlis daavadebaTa mizezad, romlebic SesaZlebelia iyos 

garegnulad SeumCneveli, magram maTi aRmoCena SeiZleba specialur 

laboratoriebSi gamokvlevis Sedegad. amiT ganpirobebulia fermentTa 

didi polimorfizmi adamianis populaciebSi. 

unda aRiniSnos, rom daavadebebi gamowveuli gare faqtorebiT 

(ekzogenuri) garkveuli xarisxiT damokidebulia individis genotipze. 

(infeqciis mimarT mgrZnobeloba, daavadebis mimdinareobis sxvadasxva 

simZime). 

mutanturi geni Tavs avlens yvelaze adre _ bioqimiurad. mag. 

sisxlis Sededebis daqveiTeba, romelic fiziologiuri procesis 

darRvevaa, mis safuZvels warmoadgens sisxlis Sededebis sistemis erT-

erTi faqtori _ bioqimiuri defeqti. aseve namgliseburujredovani 

anemiisas mutacias Tan axlavs pirveladi bioqimiuri cvlilebebi, ris 

Sedegad viTardeba fiziologiuri da struqturuli darRvevebi. 
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X-Tan SeWiduli damemkvidreba da darRvevebi 

 

      sqesis ganmsazRvreli x da y qromosomebi ojaxSi araTanabradaa 

ganawilebuli qalebsa da mamakacebs Soris, amitom x qromosomis 

ganpirobebul fenotipebs aqvs sasqeso niSnebis ganawilebis da 

memkvidreobis Taviseburi damaxasiaTebeli suraTi. maTi identificireba 

Zneli araa. x qromosomaSi daaxloebiT 1100 genia lokalizebuli. aqedan 

daaxloebiT 40% asocirdeba paTologiur fenotipTan. 

      rogorc viciT, mamakacebSi erTi x qromosomaa, qalebSi ki - ori x 

qromosoma, amitom mamakacebs SesaZloa hqondeT 2-gvari gameta (x-iani da 

y-iani) da isini gvevlinebian heterozigotebad. qalebs ki aqvs erTi saxis 

gameta - x-iani da isini arian homozigoturebi. 

      x-Tan SeWidul mutacias aqvs tipiuri fenotipuri eqspresia. 

      klinikuri niSani x-qromosomasTan SeWiduli daavadebisa aris – 

hemofilia (recesiulia), adamianSi sisxlis Sededebis unaris dakargva. 

amis mizezia VIII – faqtoris antihemofiluri cilis – deficiti. 

ingliseli dedoflis – viqtorias (matarebeli iyo) STamomavlebSi – 

Svilebsa da SviliSvilebSi gamovlinda daavadebebis araerTi SemTxveva. 

daavadebuli qalebi am daavadebas gadascemen Tanabrad vaJebsa da 

qaliSvilebs. daavadebuli mamebi ki mxolod qaliSvilebs (x-qromosomiT). 

      iSviaTia, rom hemofiliis geni iyos rogorc mamis, ise dedis 

genotipSi. x-qromosomasTan SeWiduli fenotipuri niSani recesiulia, 

magram ganisazRvreba, rogorc dominanturi. am SemTxvevaSi igi mJRavndeba 

heterozigotul mdgomareobaSi. mamakacebSi memkvidruli niSani sustadaa 

gamoxatuli, radgan isini heterozigoturebi arian. 

      x-qromosomasTanaa SeWiduli dominanturi daavadeba – 

hipofosfaturi raqiti (D vitaminis mimarT rezistentuli raqiti), 

avadmyofSi aRiniSneba Tirkmlis milakis mier gafiltruli fosfatebis 

rearbsorbciis Sesusteba, avaddebian orive sqesis warmomadgenlebi. 

heterozigotuli qalebis sisxlis SratSi fosfatebis Semcveloba ufro 

maRalia, vidre mamakacebSi, amitom raqitic maTSi naklebadaa gamoxatuli. 

      mamakacebSi x-qromosomasTan SeWiduli darRvevebi eqvemdebareba 

gadarCevas. zogi mutacia ar ganicdis gadarCevas da SenarCundeba, zogi 

ki ganicdis. es damokidebulia garemo pirobebze da adaptaciis xarisxze. 



 267 

mkveTrad vlindeba gadarCeva x-qromosomasTan SeWiduli daavadebisa, 

rogoricaa: diuSenis kunTovani distrofia vaJebSi (kunTebis ganleva). igi 

genetikuri daavadebaa da misi gadacema xdeba genis matarebeli dedis 

saSualebiT.  

          

genuri Teoriis Tanamedrove mdgomareoba 

 

      memkvidreobiTobis elementaruli erTeulis gamokvlevebis Sedegad 

Seiqmna warmodgena ,,genis Teoriis” Sesaxeb. igi mdgomareobs SemdegSi: 

 

1. qromosomaSi gens ukavia garkveuli monakveTi – lokusi. 

  dnm-is nawilia – geni, romelsac gaaCnia nukleotidebis gansazRvruli 

Tanmimdevroba da warmoadgens memkvidruli informaciis 

mafunqcionirebel erTeuls. gansxvavebul genTa SemadgenlobaSi 

Semaval nukleotidTa ricxvi ara erTnairia. 

2. genis SigniT SesaZlebelia moxdes rekombinaciebi da mutireba. 

3. arsebobs struqturuli da mafunqcionirebeli genebi. 

4. struqturuli genebi kodireben cilis sinTezs, magram ar iReben 

uSualo monawileobas cilis sinTezSi. dnm – warmoadgens matricas 

sainformacio rnm-sTvis. 

5. mafunqcionirebeli genebi akontroleben da mimarTulebas aZleven 

struqturuli genebis moqmedebas. 

6. struqturul genebSi nukleotidebidan tripletTa ganlageba 

koleniaruli aris polipeptidur ZewkvSi aminomJavebisa, romlebic 

kodirebulebi arian mocemuli geniT. 

7. genis SemadgenlobaSi dnm-is molekula unariania reparaciisadmi, 

amitom genis yovelnairi darRveva ar iwvevs mutaciebs. 

8. genotipi – (momavalSi diskretuli) (Semdgari calkeuli genebisagan) 

funqcionirebs rogorc erTi mTliani. genTa funqciebze zemoqmedebas 

axdens rogorc Sinagani, aseve garegani samyaros faqtorebi 

(a.sliusarevi). 
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memkvidruli daavadebebis profilaqtika  

da mediko-genetikuri konsultaciebi 

 

memkvidruli daavadebebi adamianebisaTvis warmoadgens genetikur 

tvirTs dam mas gaaCnia ori mizezi: 1) segregacia anu paTologiuri genis 

gadacema mSoblebidan momaval TaobaSi. 2) axali mutaciis ganviTareba 

janmrTeli mSoblebis gametebSi. isini xdebian avadmyofi bavSvebis 

mizezni, rac iwvevs gamravlebis SezRudvas, avadmyofTa ricxvis matebas, 

samedicino daxmarebis gazrdas da sikvdilianobas. es ki dakavSirebulia 

ekonomiur-socialur da sakanonmdeblo problemebis gaCenasTan. 

miuxedavad memkvidruli daavadebebis drouli diagnostikisa da 

mkurnalobaSi mniSvnelovani miRwevebisa, dReisaTvis mainc rCeba mravali 

gadauWreli sakiTxebi da amitom mniSvnelovania aRniSnuli paTologiis 

profilaqtika, romelic warmoadgens RonisZiebaTa kompleqts da 

mimarTulia am daavadebis gaCenis da ganviTarebis winaaRmdeg. 

ansxvaveben pirveli, meore da mesame tipis profilaqtikas: 

I _ esaa RonisZiebaTa kompleqti, mimarTuli daavadebuli bavSvis 

Casaxvis winaaRmdeg. amis realizacia xdeba Sobadobis dagegmviT winaswar 

da adamianTa saarsebo garemos gaumjobesebiT. am dros 

gaTvalisiwnebulia qalis reproduqciuli asaki (21_35). Sobadobaze uaris 

Tqma memkvidruli paTologiis maRali riskis dadgenis SemTxvevaSi. 

Sobadobaze uaris Tqma naTesauri qorwinebis SemTxvevaSic. uaris Tqma 

Sobadobaze, Tu orive mSobeli aris paTologiuri heterozigotuli 

genis matarebeli. 

II _ profilaqtika xorcieldeba orsulobis SewyvetiT, Tu dadgeni-

lia memkvidruli defeqtis maRali riski. es xdeba qalTan SeTanxmebiT 

garkveul droSi. 

III _ profilaqtika mimarTulia memkvidruli daavadebis prevenciaze 

(gafrTxilebaze). e.i. Tu daibada daavadebuli bavSvi, mkurnaloba 

tardeba mis dabadebamde an dabadebis Semdeg. profilaqtika xorcieldeba 

ojaxebis dispanzerizaciiT da mediko-genetikuri codnis propagandiT. 

genetikuri konsultacia warmoadgens specializirebul samedicino 

daxmarebas da mas mimarTaven:  

1. daavadebuli bavSvebis janmrTeli mSoblebi; 
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2. ojaxebi, sadac daavadebulia erT-erTi mSobeli da ainteresebs 

prognozi _ bavSvis janmrTelobis Sesaxeb; 

3. ojaxebi, janmrTeli bavSvebiT, romlebsac erTi an orive 

mSoblis mxriv hyavT daavadebuli naTesavebi; 

4. mSoblebi, romlebsac hyavT avadmyofi bavSvi da ainteresebT 

SemdgomSi bavSvis janmrTelobis mdgomareoba; 

5. mSoblebi, romlebic arian axlonaTesavebi; 

6. orsuli qalebi daavadebuli bavSvis gaCenis maRali riskiT 

(asaki, orsulobisas gadatanili daavadebebi, samkurnalo 

preparatebis miReba, muSaoba mavne pirobebSi da sxva). 

genetikur konsultaciebs mimarTaven agreTve mSoblebi da medicinis 

muSakebi, romlebic unda iyvnen fxizlad, Tu bavSvs aReniSneba Semdegi 

niSnebi: fizikuri da gonebrivi CamorCeniloba, ganviTarebis 

Tandayolili mankebi organoebSi. gaaCniaT Sardis suni an specifikuri 

suni, xSiri infarqtebi, kanis, Tmis, frCxilebis da kbilebis cvlilebebi, 

ConCxis anomaliebi, mxedvelobis defeqtebi, mxedvelobis nervis atrofia, 

RviZlis da elenTis gadideba. amis garda eWvi unda gaCndes 

memkvidreobiT paTologiaze. Tu analogiuri daavadebebi arsebobs  

naTesavebs Soris, Tu ojaxSi aRiniSneba spontanuri abortebi, 

mkvdarmSobiaroba, ganviTarebis mankebi. uecari sikvdili, mSoblebis didi 

asaki (qali 35 da mamakaci 45 wlis zeviT) da pirveladi unayofoba. 

CamoTvlili mdgomareobis SemTxvevaSi aucilebelia konsultaciebis 

miReba eqim-genetikosebisagan, romlebic mogvawodeben saWiro 

rekomendaciebs (m. tompsoni, j. tompsoni).  

 

 

ojaxis istoria, rogorc personaluri medicinis  

kvlevis sagani 

 

      TiToeuli avadmyofis gamokvlevisas gansakuTrebuli mniSvneloba 

eniWeba ojaxis zusti sagvartomo nusxis Sedgenas, romlis mixedviT 

SeiZleba gamovlindes tipiuri mendelseuli memkvidreobis tipebi. magram, 

roca sagvartomos mixedviT Cans atipiuri suraTi, SeiZleba vivaraudoT, 

rom saqme gvaqvs mitoqondriul mutaciasTan an germinaciul ujredebis 
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mozaicizmTan (individSi gansxvavebuli qromosomuli variantebis mqone 

ujredebis ganviTareba). 

zogjer gvxvdeba ojaxuri SemTxvevebis kompleqsuri forma, romelic 

ar Seesabameba memkvidreobis tipebs. memkvidreobis bunebis garkveva 

mxolod probandis diagnostirebisaTvis ar aris gamiznuli. is avlens im 

wevrebsac, romlebic imyofebian daavadebis ganviTarebis riskis qveS. 

genetikosebisaTvis xelmisawvdomia citogenetikuri da molekuluri 

testirebis meTodebi. genialogiuri monacemebis zusti ojaxuri istoria 

warmoadgens ZiriTad saSualebas eqimebisa da genetikos-

konsultantebisaTvis avadmyofTa individualuri Terapiis meTodebis 

SerCevis da maTi mkurnalobis gegmis Sedgenis procesSi (m. tompsoni, 

j.tompsoni). 

 

 

genuri inJineria 

 
 
      Tanamedrove dros molekulur biologiasa da genetikaSi 

warmoiqmna axali mimarTuleba _ genuri inJineria. misi warmoSoba 

SesaZlebeli gaxda molekuluri biologiis, bioqimiisa da 

mikrobiologiis ideisa da meTodebis sinTezis safuZvelze. igi 

damuSavda XX saukunis 60-70 wlebSi. misi mizania saWiro fenotipis mqone 

organizmis Seqmna ujredSi biologiuri informaciis Secvlis gziT. 

genuri inJineria farTo perspeqtivebs saxavs sasicocxlo procesebis 

marTvaSi genotipis gardaqmnis gziT. 

genuri inJineriis meTodebi aerTianebens 3 ZiriTad etaps: 

1. genetikuri masalis miReba (xelovnuri sinTezis anu bunebrivi 

genebis gamoyofa); 

2. am genTa CarTva avtonomiurad maprovocirebel genetikur 

struqturebSi da rekombinaciuli dnm-is molekulis Seqmna; 

3. efeqturi molekulis Seyvana ujred-recipientSi, sadac isini 

qromosomul aparatSi jgufdebian. 

es meTodebi tardeba umTavresad prokariotul organizmebSi: 

baqteriebze, virusebsa da zogierT eukariotul organizmze. 

genTa eqsperimentul gadatanas sxva genSi ewodeba transgenezi. 
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genotipSi adre arsebuli genis CaSenebis Sedegad SeiZleba ujredi 

vaiZuloT moaxdinos iseTi genis sinTezi, romelsac winaT ar 

asinTezebda. mag.: nawlavis Cxiris baqteriis genotipSi Seyvanil iqna 

adamianis genotipidan insulinis masinTezebeli geni da male nawlavis 

Cxiris baqteriis meSveobiT ganxorcielda insulinis samrewvelo sinTezi 

(d. joxaZe, 1985w.). 

Tanamedrove genetikaSi miRebulia organizmis gareT genTa sinTezis 

2 piroba: qimiuri da fermentatuli.  

qimiuri sinTezisaTvis aucilebelia gvqondes mTlianad gaSifruli 

nukleotidTa Tanamimdevroba. 

pirveli xelovnuri genis sinTezi moaxdina indoelma mecnierma g. 

koranam 1970w. (Semdgari 77 nukleocidisgan) da 1977 w. meored, isev 

korinam xelovnurad Seqmnili es geni Seiyvana baqteriul ujredSi, 

sadac igi damkvidrda, rogorc bunebrivi. cota mogvianebiT aRmoCnda, 

rom genetikuri informaciis gadatana sainformacio rnm-dan dnm-ze 

SeiZleba ganxorcieldes cdis pirobebSi da sxva rnm-iTac. swored es 

daedo safuZvlad genis fermentatiul sinTezs. am pirobiT miRebul gens 

SeuZlia funqcionireba baqteriul ujredSi, romelzedac sinTezdeba 

sainformacio rnm da Semdeg _ cila. genebis fermentatiul sinTezs didi 

SesaZleblobebi gaaCnia kvebis mrewvelobaSi, sasoflo sameurneo, 

mikrobiologiisa da medicinis dargebSi. 

medicinis dargSi saqme gvaqvs genebis SecvlasTan, romlebic 

gansazRvraven adamianSi memkvidreobiT daavadebebs.  

damuSavebulia paTogenuri virusebSi genebis Seyvanis da maT mier 

sinTezirebuli cilebidan baqteriul ujredSi virusis sawinaaRmdego 

Sratis meTodebi. asea miRebuli hepatitis erT-erTi formis 

sawinaaRmdego Srati. amave mimarTulebiT muSavdeba gamokvlevebi gripis 

virusTan. 

gamoyofili da Canergili baqteriul ujredebSi rigi daavadebebis 

gamomwvevi virusis genebi, rac iZleva saSualebas maTi detaluri 

Seswavlisa.  

genuri inJineria emsaxureba cocxali organoebis memkvidreobis 

Secvlis problemebs. axlo momavalSi genurma inJineriam, SeZleba 
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kacobriobas aaSoros mTeli rigi memkvidruli daavadebebi da igi 

warmarTos adamianis sakeTildReod.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 273 

ganmartebiTi leqsikoni 

 

agzneba – cocxali qsovilis unari gamoavlinos misTvis 

damaxasiaTebeli specifikuri moqmedeba. mag. kunTovani 

qsovilis agzneba gamoixateba – SekumSviT. 

agznebadoba – yvela cocxali sxeulis Tviseba upasuxos 

gamRizianeblis zemoqmedebaze. 

aleli – genis erT-erTi SesaZlo struqturuli mdgomareoba. 

aneuploidia – berZn. an – uaryofiTi nawilaki eu – kargi da pleoos – 

dalageba. ujredSi qromosomebis ricxvis Secvla 

dakavSirebuli qromosomebis ricxvis dakargvasa an 

momatebasTan. xSirad igi gamowveulia mitozis dros 

qromosomebis daucileblobis gamo. 

antigeni – maRalmolekuluri koloiduri nivTiereba, romelic 

organizmSi Seyvanisas warmoqmnis masTan mareagirebel 

specifikur antisxeulebs. 

acra – organizmSi vaqcinis an Sratis Seyvana avadmyofobis Tavidan 

asacileblad an mkurnalobisaTvis.  

bivalenti – meiozSi erTmaneTTan SeerTebuli homologuri 

qromosomebis wyvili.  

bilateraluri simetria – ormxrivi simetria. 

geni modifikatori – sxva genebis moqmedebis Semcvleli genebi. 

genomi – genebis erToblioba, romelic damaxasiaTebelia mocemuli 

saxeobis organizmis qromosomebis haploiduri 

kompleqtisaTvis. 

genofondi – populaciis saxeobis an sxva sistematikuri jgufis genTa 

erToblioba. 

genuri mutacia – romelic calkeuli genis Tvisebriv cvlilebas 

warmoadgens. dakavSirebuls qromosomebis iseT 

cvlilebebTan, romelTa danaxva mikroskopSi ar 

SeiZleba. mas Sidagenuri mutacia ewodeba. 
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delecia – (laT. deletio _ nakleboba) qromosomebis struqturuli 

gardaqmnis saxesxvaoba (qromosomebis aberaciebi), romlis 

dros qromosomas aklia romelime SigniTa segmenti. 

determinireba – (laT. determinare _ gansazRvra). ujredebis ganviTarebis 

gzis gansazRvra garkveva qsovilovani struqturebis 

warmoqmnis mimarTulebiT, romelic xdeba gare 

faqtorebis urTierTqmedebis safuZvelze. 

evolucia – (laT. evolutio ― gaSla) ujredebis struqturebisa da 

funqciis cvlilebebi cxovelTa da mcenareTa organizmebis 

filogenetikuri ganviTarebis dros. 

epistazi – genebis urTierTqmedebis tipi, romlis drosac erTi genis 

alelebi axSoben meore genis alelebis gamomJRavnebas. 

eqspresiuloba – garemos pirobebi, romlebic moqmedeben organizmSi 

memkvidruli niSnebis gamovlinebis xarisxze. 

vaqcina – specialuri virulentuli preparati, romelic Seicavs 

infeqciis gamomwvev dasustebul an mkvdar baqteriebs anda 

maTi cxovelqmedebis produqtebs. vaqciniT acrian 

adamianebs infeqciur daavadebaTa winaaRmdeg aqtiuri 

imunitetis Sesaqmnelad.  

zigota – ujredi, romelic warmoiqmneba sasqeso ujredebis (gametebis) 

Serwymis Sedegad. 

TaobaTa cvla – generaciebis cvla. erTi da igive saxeobis usqeso da 

sqesiani Taobebis Tanamimdevruli cvla.  

imuniteti – organizmis TavdacviTi xasiaTis reaqcia, rac mimarTulia im 

cocxal sxeulTa da nivTierebaTa winaaRmdeg, romlebic 

atareben genetikurad ucxo informacias. 

kariotipi – (berZn. Karyon – birTvi, typos _ saxe). mocemuli organizmis 

ujredebisaTvis damaxasiaTebeli qromosomebis TvisebaTa 

(ricxvi, forma, zoma, centromerebis mdgomareoba) erToblioba.  

kodi – (fr. code – Sifri) genetikuri kodi, romelsac axasiaTebs 

memkvidreobis materialur substratSi _ dnm-is molekulaSi 

azoturi fuZeebis garkveuli monacvleobiT ganlageba.  
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kodoni – (frang. code – pirobiTi Semokleba, Sifri) genetikuri 

informaciis erTeuli, romelic erT aminomJavas akodirebs. 

termini – 1963w. krikma SemoiRo.  

koniugacia – homologuri qromosomebis erTmaneTTan dakavSireba. 

lokuri – qromosomebis ubani, romelSic moTavsebulia geni. 

matrica _ yalibi 

monosomi – ujredi an idividi, romlis diploidur anawyobSi aklia 

erTi qromosoma (2n-n). 

monosomia – (berZn. monos _ erTi da soma _ sxeuli)  

mutagenezi – mutaciis warmoSobis procesi. 

nanizmi – qondruloba (jujoba) – zrdasruli adamianis aranormaluri 

sidable, rac gamowveulia Sinagani sekreciis jirkvlebis 

(hipofizis) funqciis moSliT. 

nekrozi – organizmis romelime nawilis (ujredis, qsovilis) garkveuli 

ubnis an organos sikvdili, rodesac organizmi sicocxles 

ganagrZobs. 

ovogonuri – oogonuri. 

ovociti – kvercxujredi ganviTarebisa da momwifebis periodSi. 

organogenuri – organoTa formirebisa da ganviTarebis procesi. 

paTologia – mecniereba, romelic swavlobs organizmTa avadmyofobis 

procesebs, aranormaluroba, simaxinje. 

pandemia – epidemia, romelic edeba mosaxleobis did nawils, mTel rig 

qveynebs, raime daavadebis farTod gavrceleba. 

penetrantoma – memkvidruli niSanis gamovlenis sixSire im individebSi, 

romelTac aqvT misi ganmsazRvreli geni (an genebis 

SeTavseba). 

polimorfizmi – mcenareTa an cxovelTa erTi da imave gvaris an 

saxeobis farglebSi morfologiurad gansxvavebuli 

mravali formis arseboba. 

polisomia – (berZn. poly – bevri, soma _ sxeuli). informaciuli rnm-is 

saSualebiT kompleqsurad gaerTianebuli ramdenime 
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ribosoma (5-70%) warmoiqmneba msxvili cilovani 

molekulebis sinTezis procesSi. 

populacia – erTi saxeobis Tavisuflad Sejvarebad individTa 

erToblioba, romelic xangrZlivad arsebobs garkveul 

teritoriaze da xasiaTdeba erTiani geentikuri sistemiT 

(geno fondiT). 

Jangbadis SimSili – Jangbadis arasakmarisi, normalurze mcire 

                     raodenoba sisxlSi. 

raqiti – bavSvTa daavadeba, romlisTvisac damaxasiaTebelia Zvlebisa da 

nervuli sistemis ganviTarebis darRveva. gamowveulia 

organizmSi mineraluri marilebis naklebobiT da maTi cvlis 

darRveviT. 

regeneracia – organizmis mier dakarguli organoebis an maTi nawilebis 

              da funqciis aRdgena.  

rekombinacia – (laT. re – kvlav, combinare SeerTeba) genomebis gansxvavebul 

2 qromosomas an 2 ujreds Soris genebis gacvla. 

replakacia – (ing. replication – piris daReba). mag. dnm-s molekulebis 

              TviTwarmoqmna redublikaciis gziT. 

reparacia – aRdgenaa im ujredTa funqciaa, romelic uzrunvelyofs 

sxvadasxva fizikuri da qimiuri faqtorebis dazianebiT dnm 

I struqturis aRdgenas. 

sibsebi – erTi wyvili mSoblebis STamomavlebi, RviZli debi da Zmebi. 

toqsinebi – momSxamvleli nivTierebebi. 

transkripcia – (laT. transkriptio _ gadawera). dnm-s molekulaze inf. rnm-s 

                molekulebis warmoqmnis procesi. 

translacia – (laT. translatio _ gadatana). genetikuri informaciis 

gadayvana specifikuri cilebis struqturad, rac 

xorcieldeba dnm-sa da rnm-s molekulebis 

urTierTqmedebis Sedegad tr-rnm-s da robosomebis 

monawileobiT. 

fagociti – (berZn. phago _ vSTanTqav _ cytos _ ujredi). mikrobebis 

qsovilovani daSlis produqtebisa da sxva ucxo 
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nawilakebis watacebisa da gadamuSavebis unaris mqone 

ujredebi. 

fagocitozi – ujredis (mag. sisxlis TeTri sxeulakebi) mier 

organizmSi SeWrili ucxo sxeulakebis (baqteriebi, 

daSlis produqtebi) mitaceba da STanTqma. 

fenotipi – organizmis niSan-Tvisebebis erToblioba, romelic 

gamomJRavndeba genotipis garemosTan urTierTqmedebis 

Sedegad. 

qemosinTezi – zogierTi baqteriis mier organuli nivTierebebis 

warmoqmnis procesi, romelic mimdinareobs araorganuli 

nivTierebis daJangvis dros gamoyofili qimiuri energiis 

xarjze. aRmoaCina vinogradskim 1891w. 

qromatidi – qromosomis struqturuli elementi, romelic orZafiani  

             dnm-gan Sedgeba. 

qromosoma – ujreduli birTvis organoidi, romelic warmoadgens 

memkvidreobiTi informaciis matarebels. 

Sardovana – organuli SenaerTi, cilovani cvlis erT-erTi bolo 

produqti adamianis da cxovelis organizmSi. 

Sekaveba  — nervuli procesebis erT-erTi ZiriTadi forma – nervuli 

centrebisa da muSa organizmis SeCereba, Sekavebisas 

gamRizianeblis moqmedebaze pasuxad ar mcirdeba agznebis 

sidide, an srulebiT aRar xdeba agznebis garegani 

gamovlineba. 

celomi – sxeulis meoreuli Rru. mis sxeulis kedelsa da Sinagan 

organoebs Soris, romelsac gaaCnia e.w. celomuri 

epiTeliumis ujredebisagan Semdgari sakuTari kedlebi, 

viTardeba Sua Canasaxovani furclisagan (axasiaTebs 

rgolovan Wiebs, moluskebs, qordianebs da sxv.). 

cilebi – maRalmolekuluri organuli SenaerTi, romlis rTuli 

molekula agebulia aminomJavebisagan. igi cocxali 

nivTierebis mudmivi da yvelaze mniSvnelovani Semadgeneli 

nawilia, misi struqturisa da funqciis safuZveli.  
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cximebi – cxovelur da mcenareul organizmSi Semavali erT-erTi 

ZiriTadi organuli nivTiereba. igi warmoadgens glicerinisa 

da umaRlesi cximmJavebis rTul eTerebs anu gliceridebs. 

iyofa myar da Txevad cximebad. myari cximi cxoveluri 

warmoSobisaa da mas qoni ewodeba. Txevadi ki mcenareuli 

warmoSobisaa, igi cximzeTia. 

Zili – umaRlesi cxovelebisa da adamianis organizmis SedarebiT mSvidi, 

mosvenebis perioduli mdgomareoba, romelic gamowveulia 

Sekavebis movleniT Tavis tvinis qerqsa da qerqqveSa 

warmonaqmnebSi. 

WrelfoTlianoba – foTlebis uTanabro Seferva, rac gamowveulia 

                     qlorofilis araTanabari ganawilebiT foTlebSi.  

                         es movlena Cveulebriv memkvidreobiTia. 

jiSi – kulturuli mcenare an Sinauri cxoveli da misi Taoba, romelsac 

konkretul pirobebSi gaaCnia garkveuli morfologiuri, 

biologiuri da sameurneo Tvisebebi. 

juja – patara tanis normaluri agebulebis adamiani, cxoveli an mcenare.  

haploiduri kompleqsi – qromosomebis erTmagi kompleqti (aRiniSneba 

                          laT. n-iT). 

heterozigota – zigota, romelic warmoiqmneba mocemuli genis 

sxvadasxva alelis matarebliT, e.i. araerTgvarovani 

ori gametis Serwymis Sedegad. 

heterozisi – hibridebis pirveli Taobis upiratesoba mSobliur 

formebze 

              rig niSan-Tvisebebis mixedviT. 

homozigota - organizmi, romlis haploiduri qromosomebi Seicaven ama 

              Tu im genis erTnair alels.  

hipotonuri xsnari – xsnari, romlis osmosuri wneva ufro naklebia 

                      sisxlis plazaSi mis an ujredis Sida wnevaze. 

hormoni – fiziologiurad maRali aqtiurobis mqone Tviseba, romelic 

gamoiyofa Sinagani sekreciis jirkvlebSi, monawileobs 
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organizmis, rogorc mTliani sistemis, aseve calkeuli 

organos ganviTarebisa da funqciebis regulaciaSi. 

humoruli gavlena – sisxlis gadatanili sxvadasxva qimiur 

                     gamRizianebelTa gavlena organoTa muSaobaze. 
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