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moswavlis wignis Sesaxebmoswavlis wignis Sesaxeb

saxelmZRvanelos Sedgenisas mTlianad gaviTvaliswineT erovnuli saswavlo 

gegmis standartebi da misaRwevi Sedegebi.

X klasis programis SinaarsiT gaTvaliswinebuli sakiTxebi dayofilia 6 Te-

mad (logo 1), romelic gadanawilebulia 50 paragrafSi (logo 2). TiToeu-

li paragrafi agebulia standartuli sqemis mixedviT. paragrafi iwyeba im 

gansaxilveli sakiTxebis CamoTvliT, romelzec unda moxdes moswavlis yu-

radRebis koncentrireba. is gansxvavebuli SriftiT aris gamoyofili da 

aqvs Sesabamisi aRniSvna (logo 3). amas mosdevs paragrafis ZiriTadi teqs ti, 

romelic zogjer qveparagrafebadaa dayofili da aRniSnulia viwro zoliT 

(logo 4).
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vecadeT, rom teqstis ena yofiliyo martivi, moswavlisTvis advilad gasage-

bi, xolo masala iseTi formiT miwodebuli, rom moswavles ar gaZneleboda 

teqstis ZiriTadi azris sakuTari sityvebiT aRwera da axsna. teqstSi moyva-

nilia magaliTebi cnebebis, movlenebisa da procesebis asaxsnelad.

teqstSi CarTulia ilustraciebi _ fotoebi, sqemebi, cxrilebi, naxatebi, 

romlebsac didi funqciuri datvirTva aqvT _ zogjer isini teqstis nawils 

warmoadgenen. TvalsaCinoeba da teqsti erT mxedvelobiT areSia moqceuli. 

amiT vecadeT, rom TvalsaCinoeba advilad aRqmadi yofiliyo.

teqstSi CarTulia kiTxvebi, romelic wiTeli wertiliTaa moniSnuli   (lo-

go  5 ). am mimarTulebiTi kiTxvebiT vcdilobT moswavleebi etapobrivad mivi-

yvanoT cnebebis gagebamde. vfiqrobT, es kiTxvebi maT saSualebas miscems ga-

iazron teqstSi mocemuli informacia, damoukideblad dasvan problema da 

Seecadon mis gadaWras. teqstSi CarTuli praqtikuli samuSao mwvane rgoli-

Taa moniSnuli (logo 6). vfiqrobT, teqstis es nawili xels Seuwyobs swavlas 

keTebiT,  aRmoCeniT. paragrafis ZiriTad teqsts mohyveba daskvniTi nawili, 

romelic mokled asaxavs paragrafis ZiriTad Sinaarss (logo 7).

paragrafis bolo nawili eTmoba Temis aTvisebis, codnis ganmtkicebisa da 

praqtikuli unar-Cvevebis gamomuSavebisTvis aucilebel samuSaoebs. sax-

elmZRvanelos am nawilSi mocemulia savarjiSoTa erToblioba, romelic 

moicavs dabali, saSualo da maRali sirTulis savarjiSoebs. maT mizans 

warmoadgens rogorc saazrovno operaciebis daufleba, ise kvlevis unar-

Cvevebisa da SemoqmedebiTobis ganviTareba.

savarjiSoebis TiToeuli tipi Sesabamisi logoTia moniSnuli.savarjiSoebis TiToeuli tipi Sesabamisi logoTia moniSnuli.

eqsperimenti, praqtikuli samuSao, tabulebis, cxrilebis, diagr-

amebisa da eqsperimentebis Sedegebis analizi. X da XI klasis sa-

xelmZRvaneloebis am nawilSi Setanilia ramdenime mniSvnelovani 

eqsperimenti, romelsac saetapo mniSvneloba hqonda biologiis 

ganviTarebaSi. vecadeT, moswavleebi am eqsperimentis `Tanamona-

wileebad~ gagvexada _ CagverTo misi dagegmvis, Catarebisa da 

Sedegebis analizis procesSi.

sxvadasxva tipis kiTxvebi da testebi, romlebic moswavleebs uvi-

Tarebs movlenebis mizezebis axsnis, mizezebsa da Sedegebs Soris 

kavSirebis dadgenisa da arCevanis gakeTebis unars.
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rTuli kiTxvebi, romlebic moswavleebSi aviTarebs hipoTezis 

gamoTqmis, sakuTari poziciis dasasabuTeblad argumenebis moy-

vanisa da Sesabamisi daskvnebis gakeTebis unar-Cvevebs. aseTi ti-

pis kiTxvebi saSualebas miscems moswavleebs monawileoba miiRon 

sxvadasxva saxis konkursebsa da viqtorinebSi.

aqve, xazgasmiT gvinda avRniSnoT, rom kiTxvebi gamomdinareobs ara mxolod 

gakveTilis teqstidan, aramed umetes SenTxvevaSi mTlianad eyrdnoba VII, 

VIII, IX da X klasebSi ganvlil masalas. Cveni Rrma rwmeniT, mxolod aseTi mid-

gomiT SeiZleba ganvaviTaroT moswavleebSi sagnebsa da movlenebSi wvdomis, 

misi gaazrebisa da ganWvretis unari.

informaciis moZieba, referatis momzadeba da prezentacia.

modelis Seqmna

damatebiTi informacia da zogierTi rCeva paragrafSi ganxilul 

TemasTan dakavSirebiT.

sakvanZo sityvebi internetSi informaciis mosaZieblad; 

internetmisamarTebi.
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mecnieruli kvleva-Ziebamecnieruli kvleva-Zieba
 
kvl. XI.1. kvl. XI.1.   moswavles SeuZlia gansazRvros kvlevis sagani da kvlevis eta-

pebi. 

kvl .XI.2.kvl .XI.2.   moswavles SeuZlia kvleviTi  proceduris ganxorcieleba/ mona-

cemebis aRricxva.

kvl. XI.3. kvl. XI.3.   moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunika-

cio  saSualebis gamoyenebiT.

kvl. XI.4. kvl. XI.4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

cocxali samyarococxali samyaro

biol. X1.5.biol. X1.5.  moswavles SeuZlia daaxasiaTos organizmTa gamravlebis  da     in-

dividuri ganviTarebis formebi.

biol. XI.6.biol. XI.6.  moswavles SeuZlia  Camoayalibos memkvidreobiTobis kanonebi da 

imsjelos cvalebadobis  formebze.

biol. XI.7.biol. XI.7.  moswavles SeuZlia gamoiyenos evoluciis koncefcia organuli 

samyaros mravalferovnebis da masSi mimdinare cvlilebebis asa-

xsnelad.

biol. XI.8.biol. XI.8.  moswavles SeuZlia daaxasiaTos ekosistemaSi mimdinare nivTiere-

baTa mimoqcevis da energiis cvlis procesebi.

biol. XI.9. biol. XI.9.  moswavles SeuZlia daasabuTos ekologiuri faqtorebis mniSvn-

eloba ekosistemebis formirebisaTvis da imsjelos garemos dac-

viT problemebze.

biol.XI.10.biol.XI.10. moswavles SeuZlia imsjelos adamianis yofisaTvis mikroorga-

nizmebis sasargeblo da saziano Tvisebebis mniSvnelobaze.

wlis bolos misaRwevi Sedegebi  mimarTulebebis mixedviT:wlis bolos misaRwevi Sedegebi  mimarTulebebis mixedviT:
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mimarTuleba:  mecnieruli kvleva-ZiebamimarTuleba:  mecnieruli kvleva-Zieba

kvl .XI.1.vl .XI.1.    moswavles SeuZlia gansazRvros kvlevis sagani da kvlevis etapebi.          

                   Sedegi  TvalsaCinoa, Tu moswavle: Sedegi  TvalsaCinoa, Tu moswavle: 

•  gansazRvravs da ayalibebs kvlevis mizans;

•  gansazRvravs  Sesabamisi informaciis  moZiebis wyaroebs;

•   gamoTqvams argumentirebul mosazrebas/varauds; 

•  gansazRvravs monacemebis mopovebis gzebs (mag., cdiT, savele samuSaos 

CatarebiT, gamokiTxviT, sakiTxis irgvliv literaturis moZiebiT);

•  ganarCevs mudmiv da cvlad (damokidebul, damoukidebel) parametrebs; 

•  gansazRvravs kvlevis pirobebs da  Catarebis etapebs;

•  arCevs saTanado xelsawyoebs/aRWurvilobas/instrumentebs, asabuTebs 

arCevans;

•  gansazRvravs monacemebis aRricxvis formebs (cxrilebi, grafikebi, sie-

bi, fotoebi, Canawerebi).

kvl. XI.2.kvl. XI.2.   moswavles SeuZlia kvleviTi   proceduris 

     ganxorcieleba/monacemebis aRricxva.       

                   Sedegi  TvalsaCinoa, Tu moswavle: Sedegi  TvalsaCinoa, Tu moswavle: 

•  moiZiebs da  aanalizebs Sesabamis informacias; 

•  iyenebs Sesabamis masalas an/da aRWurvilobas da atarebs dagegmil cdas 

usafrTxoebis wesebis dacviT;

•  awarmoebs  dakvirvebas da/an gazomvebs, iRebs sarwmuno monacemebs;

•  gegmavs da atarebs sakontrolo cdas;

•  akvirdeba, zomavs, iyenebs informaciul-sakomunikacio saSualebebs mo-

nacemebis saTanado sizustiT  registrirebisTvis (mag., drois monakveT-

Si cvladebis mniSvnelobebis aRricxva);

•  iyenebs saTanado wesebs sakuTari da sxvaTa usafrTxoebis uzrunvelsay-

ofad.  

kvl. XI.3. kvl. XI.3.   moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunika-

cio saSualebis  gamoyenebiT.

     Sedegi  TvalsaCinoa, Tu moswavle:  Sedegi  TvalsaCinoa, Tu moswavle: 

•  iyenebs sxvadasxva xerxs (diagramebs, cxrilebs, grafikebs, siebs) mona-

cemTa warmosadgenad; 

•  iyenebs sainformacio-sakomunikacio teqnologiebs Tvisebrivi da ra-

odenobrivi monacemebis dasamuSaveblad da warmosadgenad. 

kvl. XI.4.kvl. XI.4. moswavles SeuZlia  monacemTa analizi da Sefaseba.

    Sedegi  TvalsaCinoa, Tu moswavle:Sedegi  TvalsaCinoa, Tu moswavle:

•  iyenebs diagramebs, cxrilebs da grafikebs monacemebs an cvladebs Soris 

damokidebulebis aRsawerad;

wlis bolos misaRwevi Sedegebi da indikatorebi:wlis bolos misaRwevi Sedegebi da indikatorebi:
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•  aanalizebs monacemebs (mag., saSualo ariTmetikuli sididis da saSualo-

dan gadaxrebis dadgena), saWiroebis SemTxvevaSi, sakontrolo cdis Sede-

gebis gaTvaliswinebiT, gamoitans daskvnebs;  

•  ganixilavs, sakmarisia Tu ara monacemebi (raodenobrivad da Tvisebrivad) 

gamoTqmuli varaudis  dasadastureblad an daskvnis gamosatanad;

•  adarebs  daskvnebs gamoTqmul varauds, gansxvavebis SemTxvevaSi xsnis 

mizezebs;

•  ganixilavs  dakvirvebisa  da gazomvebis dros  gamovlenil  moulodn-

elobebs, cdilobs maT axsnas;

•  afasebs, iZleva Tu ara gamotanili daskvnebi morigi varaudis gamoTqmis 

saSualebas;

•  saWiroebis SemTxvevaSi gegmavs momaval cdas;

•  SeimuSavebs gamoyenebuli meTodebis  daxvewis gzebs. 

mimarTuleba: cocxali samyaromimarTuleba: cocxali samyaro

biol. XI.5. biol. XI.5.  moswavles SeuZlia daaxasiaTos organizmTa gamravlebis  da indi-

viduri ganviTarebis formebi.

     Sedegi TvalsaCinoa, Tu moswavle:Sedegi TvalsaCinoa, Tu moswavle:

•  qmnis martiv modelebs ujredSi mimdinare matriculi sinTezis reaq-

ciebis sademonstraciod, msjelobs maTi mniSvnelobis Sesaxeb;

•  iyenebs/adgens sqematur models da msjelobs mitozis rolze Semdgom 

TaobaSi kariotipis mudmivobis SenarCunebaSi; 

•  adarebs erTmaneTs usqeso da sqesobrivi gamravlebis formebs da msj-

elobs TiToeulis dros memkvidreobisTvis genetikuri masalis Tavise-

burebaze;

•  iyenebs/adgens meiozis sqematur models da akavSirebs  qromosomebis da 

maTi ubnebis ganawilebas   genetikur cvalebadobasTan;

•  sinaTlis mikroskopiT (an eleqtronul formatSi) akvirdeba ujredebs 

gayofis procesSi da amoicnobs mitozis TiToeul fazas;

•  ganixilavs dnm-s kods da axasiaTebs gens, rogorc dnm-is monakveTs, ro-

melic konkretuli cilis sinTezs gansazRvravs; 

•  aRwers ganayofierebis process, adgens martiv ganzogadebul sqemas. 

svams  kiTxvas  sasicocxlo ciklidan meiozis an ganayofierebis amovard-

nis SedegebTan dakavSirebiT da agrovebs saTanado informacias; 

•  adarebs meiozisa da ganayofierebis saboloo Sedegebs (genetikuri masa-

lis ganaxevreba/gamTlianeba)  da msjelobs maT biologiur rolze; 

•  aRwers yvavilovan mcenareebSi ganayofierebas da etapebs warmoadgens 

sxvadasxva gamomsaxvelobiTi saSualebiT (mag., sqema, naxati an kolaJi);

•  dakvirvebis safuZvelze msjelobs cxovelis embrionuli ganviTarebis 

adreul etapebze (mag., zigota, blastomerebi, blastula, gastrula); 

•  gegmavs kvlevas da werilobiT aRwers sasicocxlo cikls mcenareebsa 

(TaobaTa monacvleoba) da cxovelebSi (arapirdapiri da pirdapiri ganvi-

Tareba);
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•  agrovebs informacias organizmebis sasicocxlo ciklis (sruli da aras-

ruli gardaqceva) Taviseburebebze da msjelobs maTi SeguebiTi mniSvn-

elobis Sesaxeb. monacemebs warmoadgens sxvadasxva gamomsaxvelobiTi sa-

SualebiT (diagrama, cxrili, sqema, naxati an kolaJi).

biol. XI.6. biol. XI.6.  moswavles SeuZlia  Camoayalibos memkvidreobiTobis kanonebi da            

imsjelos cvalebadobis  formebze.

     Sedegi TvalsaCinoa, Tu moswavle:Sedegi TvalsaCinoa, Tu moswavle:

•  moipovebs informacias da adarebs memkvidreobiTobisa da cvalebadobis 

moqmedebas, msjelobs maT biologiur mniSvnelobaze; 

•  ganixilavs gens, rogorc memkvidreobiTobis erTeuls;

•  adgens genTa damoukideblad da SeWidulad memkvidreobis sqemebs, 

adarebs erTmaneTs da msjelobs maT Soris gansxvavebaze, asaxelebs Ses-

abamis magaliTebs;  

•  iyenebs adamianSi sqesis gansazRvris sqemas da adgens vaJisa da gogonas 

dabadebis albaTobas;

•  agrovebs informacias da msjelobs meurneobisaTvis sasurveli sqesis 

miRebis mniSvnelobaze; 

•  adgens genetikur sqemas sqesTan SeWiduli niSnebis memkvidreobaze da 

adekvaturad iyenebs Sesabamis simboloebs  maT Casawerad;

•  aRwers zogierTi genetikuri daavadebis memkvidreobis  xasiaTs. agrovebs  

da warmoadgens masalas maTi profilaqtikis an mkurnalobis perspeqti-

vis Sesaxeb;

•  genetikuri amocanebis gadaWrisas iyenebs monacemTa analizs, statis-

tikisa da albaTobis Teoriis elementebs;

•  msjelobs adamianis genetikur struqturaze mavne faqtorebis (mag., 

nikotini, narkotikebi) zemoqmedebiT gamowveul cvlilebebze da asab-

uTebs jansaRi cxovrebis wesis mniSvnelobas;

•  msjelobs  genuri inJineriis miRwevebis dadebiT da uaryofiT mxareebze;

•  aRwers seleqciis klasikur (tradiciul) da Tanamedrove meTodebs, aya-

libebs sakuTar pozicias genmodificirebuli jiSebis warmoebis Sesaxeb  

da warmoadgens referatis saxiT.

biol. XI.7.biol. XI.7.  moswavles SeuZlia gamoiyenos evoluciis koncefcia organuli 

     samyaros mravalferovnebis  da masSi mimdinare cvlilebebis 

asaxsnelad.

     Sedegi TvalsaCinoa, Tu moswavle:  Sedegi TvalsaCinoa, Tu moswavle: 

•  CamoTvlis konkurenciis magaliTebs da msjelobs evoluciis Sedegebis 

Sesaxeb;

•  agrovebs da warmoadgens informacias anTropologiuri aRmoCenebis 

(mag., lusi, mzia da zezva) da maTi mniSvnelobis Sesaxeb;

•  moipovebs masalas kulturuli mcenareebisa da Sinauri cxovelebis war-

moSobis kerebis da maTi gavrcelebis istoriis Sesaxeb, amzadebs refe-

rats; 
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•  iyenebs sqemebs da avlens evoluciur kavSirebs taqsonomiur erTeulebs 

Soris;

•  moipovebs masalas sinTezuri evoluciuri TeoriiT mowodebuli evolu-

ciis mamoZravebeli faqtorebis Sesaxeb da akeTebs prezentacias;

•  asaxelebs evoluciis Teoriis ZiriTad argumentebs da kontrargu-

mentebs;

•  moipovebs informacias da warmoadgens kulturul mcenareTa da Sinaur 

cxovelTa adgilobrivi jiSebis Sesaxeb.

biol. XI.8biol. XI.8.   moswavles SeuZlia daaxasiaTos ekosistemaSi mimdinare nivTiere-

baTa mimoqcevis da energiis cvlis procesebi.

       Sedegi TvalsaCinoa, Tu moswavle:  Sedegi TvalsaCinoa, Tu moswavle: 

•  iyenebs mza monacemebs, agebs Sesabamis energiis, biomasis da ricxvTa 

eko logiur piramidebs, afasebs Tu romeli maTgania ufro xelsayreli 

konkretuli ekosistemis dasaxasiaTeblad;  

•  moipovebs informacias organizmebis energetikuli balansis (sakvebis-

gan miRebuli da cxovelqmedebisas daxarjuli energiis) SenarCunebasTan 

dakavSirebul Seguebulobebis  (mag., sezonuri migraciebi, zamTris Zili, 

gundebad gaerTianeba, mcenareebis baliSebad zrda mTaSi ) Sesaxeb;

•  aanalizebs ekosistemaSi energiis nakadis Semcirebis mizezebs da asab-

uTebs  biogenuri elementebis SenarCunebis mniSvnelobas ekosistemaSi  

(mag., C, , wrebrunva); 

•  moiZiebs informacias lokalur garemoSi arsebuli damabinZurebeli niv-

Tierebebis (mag., mZime metalebi, zogierTi pesticidi, sasuqebi) Sesaxeb 

da sqematurad gamosaxavs ekosistemaSi am nivTierebebis mimoqcevas da 

dagrovebas; 

•  adamianis organizmSi mimdinare fiziologiuri procesebis safuZvelze 

gamoTqvams varauds energiis gadacemasa da nivTierebebis mimoqcevaSi 

adamianis adgilis Sesaxeb.

biol. XI.9.biol. XI.9. moswavles SeuZlia daasabuTos ekologiuri faqtorebis mniSvn-

eloba ekosistemebis formirebisaTvis da imsjelos garemosdac-

viT problemebze. 

     Sedegi TvalsaCinoa, Tu moswavle: Sedegi TvalsaCinoa, Tu moswavle: 

•  asaxelebs magaliTebs da aRwers ekosistemaSi organizmebis Tanaarsebo-

bis formebs (mag., simbiozi, Sejibri, parazitizmi) da msjelobs maT Soris 

gansxvavebaze; 

•  atarebs cdebs organizmebis ganviTarebasa  da  ekologiuri faqtoris  

intensivobas (optimumi, gaZlebis zeda da qveda zRvari) Soris damokide-

bulebis  dasadgenad (mag., xorblis Teslis aRmonacenisa da wylis raode-

nobebs Soris damokidebulebis dadgena), monacemebs warmoadgens grafi-

kulad;

•  moiZiebs da aanalizebs monacemebs bunebrivi pirobebis mravalferovnebis 
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Sesaxeb da varaudobs Tu rogori sasicocxlo formebi SeiZleba arsebob-

des konkretul ekosistemaSi;

•  agrovebs informacias lokalur ekosistemaze anTropogenuri faqto-

rebis zemoqmedebis Sesaxeb, masalas warmoadgens referatis, fotomasa-

lis an Canaxatebis saxiT, gamoTqvams mosazrebas am problemis Tavidan 

acilebis gzebis Sesaxeb;

•  aanalizebs garemos dabinZurebis Sedegad warmoqmnil riskebs, asax-

elebs magaliTebs. diagramebisa da/an cxrilebis daxmarebiT asabuTebs 

dabinZurebis uaryofiT zegavlenas adamianis janmrTelobaze, veluri 

saxeobebis gavrcelebaze da sxva; 

•  gegmavs da atarebs kvlevas (mag., interviu, istoriuli wyaroebi,  statisti-

kuri monacemebi) Tu rogor icvleboda adamianis populaciebis struq tura 

droTa ganmavlobaSi sxvadasxva faqtoris (mag., socialuri, ekologiuri)  

zegavleniT,  Sedegebs warmoadgens grafikulad, aanalizebs mo  na  ce mebs da 

gamoTqvams daskvnebs;

•  afasebs populaciebis mdgomareobas sxvadasxva grafikuli saSualebiT  

warmodgenili monacemebis (mag., asakisa da sikvdilianobis, droisa da 

organizmTa raodenobis, simWidrovisa da organizmTa raodenobis  urT-

ierTdamokidebulebis grafiki) safuZvelze.

biol.XI.10.biol.XI.10. moswavles SeuZlia imsjelos adamianis yofisaTvis mikroorga-

nizmebis sasargeblo da saziano Tvisebebis mniSvnelobaze. 

         Sedegi TvalsaCinoa, Tu moswavle: Sedegi TvalsaCinoa, Tu moswavle:

•  axdens baqteriebis, sokoebis, virusebisa da sxva mikroorganizmebis kla-

sificirebas, asaxelebs maT mier gamowveul zogierT daavadebas da msj-

elobs am daavadebebis gavrcelebis gzebze; 

•  moipovebs informacias adamianis imunodeficitis virusiT (aiv) dain-

ficirebul pirebSi sxvadasxva daavadebis mimdinareobis Sesaxeb;

•  adgens kiTxvars da atarebs socialur kvlevas Sidsis da misi gavrcelebis 

Sesaxeb;

•  msjelobs garkveuli daavadebisagan organizmis Tavdacvis unarze da  

imunizaciis mniSvnelobaze; 

•  sqemis an prezentaciis saSualebiT aRwers Tu rogor “muSaobs” vaqcina, 

saubrobs usafrTxo vaqcinis genuri inJineriis gziT damzadebis pro-

cesze;

•  msjelobs antibiotikebis mniSvnelobasa da efeqtianobaze, gamoyenebis 

specifikaze; 

•  asaxelebs   sasargeblo produqtebis (mag., mawoni, puri, Rvino)  warmoebis 

saqmeSi mikroorganizmebis gamoyenebis magaliTebs;

•  acnobierebs sakvebis/wylis dabinZurebis riskebs da saubrobs am riskebis 

Semcirebis gzebze, aRwers wylis biologiuri gawmendis meTods.
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organizmTa gamravleba da individuri ganviTareba.organizmTa gamravleba da individuri ganviTareba.

organizmTa gamravlebis mniSvneloba, mitozi, usqeso gamravleba, sqeso-

brivi gamravleba, sasqeso ujredebis Camoyalibeba (gametogenezi),  meiozi, 

matriculi sinTezis reaqciebi, dnm-is kodi, geni, rogorc memkvidreobis 

erTeuli, ganayofiereba cxovelebSi, ganayofiereba yvavilovan mcenareebSi, 

organizmTa individuri ganviTareba (ganviTarebis embrionuli periodi; gan-

viTarebis postembrionuli periodi).

genetika da seleqcia. genetika da seleqcia. 

ras Seiswavlis genetika. mendelis mier dadgenili kanonzomierebebi (erT-

gvarobis kanoni,  daTiSvis kanoni, genTa damoukideblad memkvidreobis ka-

noni), arasruli dominireba, memkvidreobis kanonebis citologiuri dasabu-

Teba,  sqesi da sqesTan SeWiduli niSnebis memkvidreoba, genTa SeWiduloba, 

ada mianis genetika (Seswavlis zogierTi meTodi, memkvidruli daavadebebi), 

Sem TxveviTi da kanonzomieri movlenebi genetikaSi, genuri inJineriis zog-

adi daxasiaTeba, cvalebadoba da misi formebi (aramemkvidruli da memkvi-

druli cvalebadoba), modifikaciuri cvalebadoba, mutaciuri cvalebadoba 

(genuri, qromosomuli da genomuri),

seleqcia da genetika (seleqciis tradiciuli da Tanamedrove meTodebi).

evolucia. evolucia. 

Sexedulebebi cocxali samyaros evoluciis Sesaxeb: darvinis evoluciuri 

Teoria. darvinis moZRvreba xelovnur da bunebriv gadarCevaze.  

evoluciis sinTezuri Teoria. populacia. saxeoba. mikroevoluciis mamoZ-

ravebeli faqtorebi: mutaciuri procesi, genTa dreifi, genTa nakadi, izo-

lacia, bunebrivi gadarCeva. bunebrivi gadarCevis formebi (mastabilize-

beli, mamoZravebeli). mikroevoluciis saboloo Sedegi: Seguebuloba, axal 

saxeobaTa warmoqmna. makroevolucia da misi damamtkicebeli sabuTebi (em-

briologiuri, paleontologiuri). hekel-miuleris biogenetikuri kanoni.

evoluciis mimarTulebebi: arogenezi, alogenezi da katagenezi (anu zogadi 

degeneracia). evoluciis kanonzomierebebi (divergencia, konvergencia).

ekologia. ekologia. 

ekologia da ekosistemebi, kvebiTi urTierTobebi: kvebiTi jaWvebi da kvebi-

Ti qselebi, kvebiTi urTierTobebi: masis da ricxobriobis piramidebi.

populaciis ricxobriobaze moqmedi faqtorebi, gaxrwna - bunebrivi pro-

cesi. naxSirbadis mimocvla, azotis mimocvla, adamianis populaciis zrda. 

adamiani da garemo: atmosferos, wylis da niadagis dabinZureba,  adamianis  

dadebiTi moqmedeba  garemoze: bunebis dacva, adamianis mier ekosistemebis 

marTva: meTevzeobis meurneoba, mebaReoba, parazitebis kontroli.

programis Sinaarsiprogramis Sinaarsi
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adamiani da mikroorganizmebi.  adamiani da mikroorganizmebi.  

janmrTeloba da daavadeba. paTogenebi — daavadebebis gamomwvevebi. baqte-

riebi. sokoebi, Wiebi — daavadebis gamomwvevebi. daavadebebis prevencia:  

usafr Txo wyali da sakvebi. individualuri da saerTo dacva daavadebebis-

gan.  brZola infeqciebTan. antisxeulebi da imunuri pasuxi. imunologiis ga-

moyeneba. mZime infeqciuri daavadebebi (Sidsi, tuberkulozi) da maTi preven-

cia. Sidsis gavrceleba msofliosa da saqarTveloSi. 
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Sedegi: Sedegi: 
biol.XI.5.6.biol.XI.5.6.ganixilavs dnm-is kods da axasiaTebs gens rogorc dnm-is 

     monakveTs, romelic konkretuli cilis sinTezs gansazRvravs.

kvl. XI. 2.  kvl. XI. 2.   moswavles SeuZlia kvleviTi proceduris ganxorcieleba / mona-

ce mebis aRricxva.

kvl. XI. 4.kvl. XI. 4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

gakveTilis mizani: gakveTilis mizani: 

moswavleebi gaecnon molekuluri biologiis erT-erTi umniSvnelovanesi 

meTodis _ eleqtroforezis principebs da SeZlon eleqtroforegramis 

ana liziT cilis molekulis Tvisebebze msjeloba.

I  organizmTa gamravleba da ganviTarebaorganizmTa gamravleba da ganviTareba

§3§3

hipoTeza: erTi geni _ erTi cila

Sesatyvisoba saswavlo gegmasTan

mimarTuleba: mimarTuleba: cocxali samyaro

aqtivobebiaqtivobebi
moswavleTa moswavleTa 

organizebaorganizeba

droisdrois

ganawilebaganawileba
Sefasebis formaSefasebis forma

saSinao davalebis

Semowmeba

individualuri,

mTeli klasi
 5 wT. dakvirveba

axali masalis 

wardgena
mTeli klasi 25 wT.

dakvirveba moswavleTa 

aqtiurobaze axali masalebis 

wardgenis procesSi

praqtikuli samuSao individualuri 10 wT.
dakvirveba moswavleTa 

individualurad muSaobaze

saSinao davalebis 

pirobis gacnoba
individualuri 5 wT. dakvirveba

gakveTilis msvlelobagakveTilis msvleloba

gakveTilebis scenarebigakveTilebis scenarebi

axali masalis wardgena:axali masalis wardgena:

mimarTeT klass: Tanamedrove biologiaSi cilebisa da dnm-is molekulebis 

Tvisebebisa da maTi moqmedebis Sesawavlad, xSirad eleqtroforezis meTods 
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ganumarteT:  eleqtroforezis aparatSi moTavsebulia Jelesmagvari nivTi-

erebisgan, e.w. gelisgan damzadebuli firfita. gels badisebri struqtura 

aqvs. masSi gadaadgilebas gansxvavebuli zomis molekulebi sxvada sxvagvarad 

axerxebs.

gelze gamosakvlevi nivTierebis xsnars awveTeben. firfitis erT bolos 

uaryofiTad damuxtul eleqtrodTan aerTeben, meores ki _ dadebiTad 

damuxtulTan. eleqtruli denis CarTvis Semdeg nivTierebebi moZrao-

bas iwyebs. uaryofiTad damuxtuli nivTiereba dadebiTad damuxtuli 

eleqtrodisken miemarTeba da piriqiT. Tumca, didi zomis molekulebis 

moZraobas badis winaaRmdegoba aferxebs. mcire zomis molekulebi advilad 

Zvreba badis xvrelebSi. eleqtruli denis CarTvidan ramdenime saaTSi niv-

Tierebebi sabolood daikavebs firfitaze muxtisa da zomis Sesabamis ad-

gils. garkveuli nivTierebiT damuSavebis Semdeg, es adgilebi zolebis, anu 

fraqciebis saxiT gamoCndeba. gelze miRebul am suraTs eleqroforegrama eleqroforegrama 

ewodeba.

eleqtroforezis eleqtroforezis 

aparatiaparati
eleqtroforezis mimdinareobaeleqtroforezis mimdinareoba

+

-

+

-

+

-

+

-

daxateT dafaze sqema:

mimarTeT klass: warmoidgineT, rom gelis firfitaze data-

nilia xsnari, romelic or sxvadasxva cilas Seicavs. maT erT-

nairi zomebi aqvs. gelis badis struqturaSi orives Tavisu-

flad SeuZlia moZraoba. erTi cila dadebiTadaa damuxtuli, 

xolo meore _ uaryofiTad. rogor pozicias daikavebs gelze 

cilis es molekulebi eleqtroforezis dros?

mimarTaven. meTodis principi imaSi mdgomareobs, rom gansxvavebuli zomisa 

da eleqtruli muxtis mqone nivTierebebi eleqtrul velSi moZraobisas gan-

sxvavebul manZils gadian. uCveneT saxelmZRvaneloSi (gv.16) eleqtrofore-

zis aparatisa da masSi mimdinare procesis amsaxveli ilustracia.
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SerCeviTad gamoiZaxeT romelime moswavle da sTxoveT, 

war moadginos cilis molekulebis ganlageba gelis firfi-

taze eleqtroforezis dasrulebis Semdeg. suraTi ase un-

da gamoiyurebodes:

amis Semdeg dafaze warmoadgineT Semdegi sqema:

mimarTeT klass: amjerad gelze datanilia ori uaryofi-

Tad damuxtuli cila. isini mxolod zomiT gansxvavdeba. 

badis struqtura iseTia, rom patara cila advilad Zvreba 

badis xvrelebSi, xolo didi ver axerxebs misi winaaRmde-

gobis gadalaxvas.

sTxoveT romelime sxva moswavles, warmoadginos cilis na-

revis eleqtroforegrama.

eleqtroforegrama ase unda gamoiyurebodes:

imaSi gasarkvevad, Tu ramdenad kargad gaiazra klasma eleqtroforezis 

principi, daurigeT moswavleebs danarTi 2 da mieciT dro samuSaos Sesas-

ruleblad.
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danarTi 2danarTi 2

1.1.   warmoidgine, rom gelze datanilia xsnari, romelic sxvadasxva cilis na-

revs warmoadgens. cilebi erTmaneTisgan zomebiTa da muxtiT gansxvavde-

ba. `CarTe~ eleqtroforezis aparati da gviCvene, rogor gadanawildeba 

cilis molekulebi gelze.

didi zomis cila dadebiTi muxtiTdidi zomis cila dadebiTi muxtiT

saSualo zomis cila uaryofiTi muxtiTsaSualo zomis cila uaryofiTi muxtiT

mcire zomis cila uaryofiTi muxtiTmcire zomis cila uaryofiTi muxtiT

mcire zomis cila dadebiTi muxtiTmcire zomis cila dadebiTi muxtiT

+

-

3. 3.   davuSvaT, rom ilustracia cilis molekulaze saWmlis momnelebeli ori 

fermentis moqmedebis Sedegs asaxavs.

  pirvel bilikze cilis molekulaa, meoresa da mesameze ki am cilaze sxva-

dasxva fermentis moqmedebis Sedegad warmoqmnili cilis fragmentebi.

a.a.  ra hqvia am fermentebs?

b.b.   cilis ramden ubans `utevs” TiToeuli maTgani?

g.  g.   rogor fiqrob, saWmlis momnelebeli sistemis romel ganyofilebaSi mo-

qmedeben isini?

a. ..................................................................................a. ..................................................................................

b. ..................................................................................b. ..................................................................................

g. ..................................................................................g. ..................................................................................

1 2 3
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Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
kvl. XI.5.kvl. XI.5.   moswavles SeuZlia daaxasiaTos organizmTa gamravlebisa da in-

dividualuri ganviTarebis formebi.

kvl. XI.5.4.kvl. XI.5.4. iyenebs/adgens meoizis sqematur models da akavSirebs qromo-

somebisa da maTi ubnebis ganawilebas genetikur cvalebadobas-

Tan.

gakveTilis mizani:gakveTilis mizani:

gaecnos meiozis process. SesZlos ganasxvaos erTmaneTisagan mitozisa da 

meiozis fazebi.

I  organizmTa gamravleba da ganviTarebaorganizmTa gamravleba da ganviTareba

§6§6

sqesobrivi gamravlebis formebi
gametebis agebuleba
gametogenezi
meiozi

aqtivobebiaqtivobebi
moswavleTa moswavleTa 

organizebaorganizeba

droisdrois

ganawilebaganawileba
Sefasebis formaSefasebis forma

saSinao davalebis

Semowmeba
mTeli klasi  5 wT. dakvirveba

axali masalis wardgena 

ilustraciebiTa

 da diskusiiT

mTeli klasi 35 wT.

dakvirvebis gziT axali 

informaciis aRqmisa da 

daskvnebis gakeTebis unarebis 

Sefaseba

saSinao davalebis 

pirobis gacnoba
mTeli klasi 5 wT.

ganumarteT moswavleebs: sqesobriv gamravlebaSi ori individi _ mdedro-

biTi da mamrobiTi monawileobs. axali organizmi gametebis SerwymiT warmo-

iqmneba.

hkiTxeT moswavleebs: sad xdeba cxovelebSi spermatozoidebisa da kvercxuj-

redebis warmoqmna?

gakveTilis msvlelobagakveTilis msvleloba
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moswavleebi pasuxoben: cxovelebSi spermatozoidebis warmoqmna saTesleeb-

Si xdeba, xolo kvercxujredebis _ sakvercxeebSi.

hkiTxeT moswavleebs: ra hqvia gametebis warmoqmnisa da formirebis pro-

cess?

moswavleebi pasuxoben: kvercxujredebis warmoqmnis process ovogenezi 

hqvia, xolo spermatozoidebis warmoqmnis process _ spermatogenezi. game-

tebis formirebis process gametogenezi ewodeba.

ganumarteT moswavleebs: gametogenezi Sedgeba sami _ gamravlebis, zrdisa 

da momwifebis fazisagan. momwifebis fazaSi pirveladi sasqeso ujredebi 

meiozurad iyofa. meiozuri gayofis daniSnuleba gametebSi qromosomaTa 

ricxvis ganaxevrebaa, raTa mdedrobiTi da mamrobiTi gametebis Serwymisas 

kvlav aRdges saxeobisTvis damaxasiaTebeli qromosomaTa kompleqti.

meiozi erTmaneTis momdevno pirveli da meore meiozuri gayofisgan Sedgeba. 

meiozis orive gayofa moicavs profazas, metafazas, anafazasa da telofa-

zas.

uCveneT moswavleebs meiozis mimdinareobis sqema.

meiozi I

interfaza profaza I metafaza I anafaza I telofaza I

meiozi II

profaza II metafaza II

anafaza II telofaza II
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mimarTeT klass:  pirveli meiozuri gayofis win, interfazaSi qromosomebSi 

dnm-is raodenoba ormagdeba. centriolebi erTmaneTs Sordeba da polusebis-

ken miemarTeba.

hkiTxeT moswavleebs:  Tu meiozis pirveli gayofis win ujredSi oTxi qromo-

soma iyo, ramdeni qromosoma da ramdeni qromatidi iqneba masSi interfazis 

bolos?

moswavleebi pasuxoben: ujredSi isev oTxi qromosoma iqneba, xolo qroma-

tidi _ rva.

ganumarteT moswavleebs: meiozis pirveli gayofis profazaSi qromatidebi 

spiralurad exveva da mokldeba. amitom kargad Cans qromosomebis forma da 

zoma. amave fazaSi birTvi qreba, iSleba birTvis garsi da qromosomebi ci-

toplazmaSi aRmoCndeba. amis Semdeg, TiToeuli qromosoma poulobs `Tavis 

partnior~ homologiur qromosomas da mas mWidrod Caegrixeba. am process 

koniugacia hqvia. koniugaciis dros, zogjer. homologiur qromosomebs So-

ris monakveTebis gacvla _ krosingoveri xdeba.

sTxoveT erT-erTi moswavles gamovides dafasTan da giCvenoT qromosomebis 

is monakveTebi, romelTa Sorisac krosingoveri moxda.

ganumarteT moswavleebs:  metafazaSi homologiuri qromosomebi erTmaneTis 

pirispir, ujredis ekvatorul sibrtyeSi ganlagdeba. qromosomebis centro-

merebs mikromilakebi ukavSirdeba.

hkiTxeT klass: riT gansxvavdeba pirveli meiozuri gayofis metafaza mi-

tozis metafazisgan?

moswavleebi pasuxoben: pirveli meiozuri gayofis metafazaSi ekvatorul 

sibrtyeSi homologiuri qromosomebis wyvilebi lagdeba, mitozis metafa-

zaSi ki homologiuri wyvilidan mxolod erTi qromosoma.

ganumarteT moswavleebs: anafazaSi homologiuri qromosomebi erTmaneTs 

scildeba da TiTistaras Zafebs isini ujredis polusebisken miaqvs.

hkiTxeT moswavleebs:  xedavT gansxvavebas pirveli meiozuri gayofisa da mi-

tozis anafazas Soris?

moswavleebi pasuxoben:  pirveli meiozuri gayofis anafazaSi erTmaneTs ho-

mologiuri qromosomebi scildeba, mitozis anafazaSi ki _ erTi qromoso-

mis Svileuli qromosomebi.

mimarTeT klass: telofazaSi homologiuri qromosomebis polusebze gada-

nawilebas mosdevs citoplazmis orad gayofa. warmoiqmneba ori Svileuli 

ujredi.

hkiTxeT moswavleebs: qromosomaTa rogor kompleqts Seicavs Svileuli uj-

redebi? dnm-is ramden molekulas _ qromatids Seicavs TiToeuli qromo-

soma?

Tu moswavleebma sworad aRiqves Tqven mier gadacemuli masala, isini pa-

suxoben: Svileuli ujredebi Seicavs qromosomaTa ganaxevrebul raodeno-

bas, anu TiToeul ujredSi or-ori qromosomaa, xolo TiToeuli qromosoma 

ori qromatidisgan Sedgeba.

hkiTxeT moswavleebs: ra gansxvavebas xedavT pirveli meiozuri da mitozuri 

gayofis Sedegad warmoqmnili ujredebis qromosomul kompleqtebs Soris?

moswavleebi pasuxoben: pirveli meiozuri gayofis Sedegad miRebuli Svileu-
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li ujredebi qromosomaTa haploidur kompleqts Seicavs da TiToeuli qro-

mosoma ori qromatidisgan Sedgeba. mitozis Sedegad warmoqmnili ujredebi 

qromosomaTa diploidur raodenobas Seicavs, xolo TiToeuli qromosoma 

erT qromatids.

ganumarteT moswavleebs: pirvel meiozur gayofas swrafad mosdevs meore 

meiozuri gayofa, romelsac interfaza da, Sesabamisad, dnm-is gaormageba 

win ar uZRvis. meore meiozuri gayofis profazaSi irRveva orive ujredis 

birTvis garsi da qromosomebi citoplazmaSi gadadis. qromosomebis cen-

tromerebs TiTistaras Zafebi ukavSirdeba. metafazaSi orive ujredis qro-

mosomebi ekvatorul sibrtyeSi lagdeba. anafazaSi TiTistaras Zafebi mokl-

deba, qromosomebis Semcveli qromatidebi erTmaneTs Sordeba da ujredis 

polusebisken gadaitaneba. telofazaSi iyofa orive ujredis citoplazma. 

ori ujredidan oTxi miiReba.

hkiTxeT moswavleebs: qromosomaTa rogor kompleqts Seicavs TiToeuli 

ujredi da ramdeni qromatidisgan Sedgeba TiToeuli qromosoma?

moswavleebi pasuxoben:  TiToeuli ujredi Seicavs qromosomTa haploidur 

raodenobas, kerZod, 2-2 qromosomas. TiToeuli qromosoma erTi qroma-

tidisgan Sedgeba.

warudgineT klass sqema da hkiTxeT erT-erT moswavles: ra process asaxavs 

mocemuli sqema? am sqemis romeli detali gamodgeba mitozis martivad war-

mosadgenad?

moswavle savaraudod pasuxobs: ilustraciaze naCvenebia meiozis procesis 

martivi sqema. mitozis martivad warmosadgenad gamodgeba meore meiozuri 

gayofa.

Tu gaqvT teqnikuri saSualeba, uCveneT moswavleebs animaciuri filmi mei-

ozze. internet gverdis misamarTi saxelmZRvaneloSia mocemuli.
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II  genetikagenetika

§11,  §12,  §13,  §14,  §15§11,  §12,  §13,  §14,  §15

memkvidreobiTi niSnebis gadacema
sqesi gansazRvris qoromosomuli meqanizmi
memkvidruli daavadebebi

Sesatyvisoba saswavlo gegmasTan

mimarTuleba: mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
biol. XI.6. biol. XI.6.   moswavles SeuZlia  Camoayalibos memkvidreobiTobis kanonebi 

da imsjelos cvalebadobis  formebze.

biol. XI.6.3.   biol. XI.6.3.   adgens genTa damoukideblad da SeWidulad memkvidreobis 

sqe mebs, adarebs erTmaneTs da msjelobs maT Soris gansxvave-

baze, asaxelebs Sesabamis magaliTebs;  

biol. XI.6.4.  biol. XI.6.4.  iyenebs adamianSi sqesis gansazRvris sqemas da adgens vaJisa da 

gogonas dabadebis albaTobas;

biol. XI.6.7.  biol. XI.6.7.  aRwers zogierTi genetikuri daavadebis memkvidreobis xasi-

aTs. agrovebs  da warmoadgens masalas maTi profilaqtikis an 

mkurnalobis perspeqtivis Sesaxeb;

biol. XI.6.8.  biol. XI.6.8.  genetikuri amocanebis gadaWrisas iyenebs monacemTa analizs, 

statistikisa da albaTobis Teoriis elementebs;

kvl. XI.3. kvl. XI.3.    moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomu-

nikacio saSualebis  gamoyenebiT.

kvl. XI.4.kvl. XI.4.   moswavles SeuZlia  monacemTa analizi da Sefaseba.

     

Semajamebeli gakveTiliSemajamebeli gakveTili

gakveTilis mizani: gakveTilis mizani: 

Temis Sesabamisi ganvlili masalis aTvisebis Semowmeba (§11-dan §15 -is CaTv-

liT).

resursi: resursi: 

or variantad Sedgenili sakontrolo kiTxvebi, testebi da amocanebi.

gakveTilis msvlelobagakveTilis msvleloba

dayaviT klasi or jgufad da daurigeT qvemoT mocemuli variantebi.

mieciT gansazRvruli dro samuSaos Sesasruleblad (40 wuTi).
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I variantiI varianti

1. 1.   albinizms gansazRvravs a geni, xolo kanisa da Tmis normalur pigmenta-

cias A geni. rogori fenotipebi eqnebaT individebs, Tu maTi genotipebia: 

AA, Aa, aa?

2. 2.   janmrTel mSoblebs daltonizmiT daavadebuli Svili SeeZinaT. romeli 

sqesis iqneba axalSobili? es qorwineba da misi Sedegebi warmoadgineT 

sqematurad.

3.3.   hemofiliiT daavadebuli mamakaci daqorwinda janmrTel qalze, romlis 

mama hemofiliiT iyo daavadebuli. rogoria albaToba imisa, rom maTi 

Svili hemofiliiT iqneba daavadebuli?

4.  4.   TaflisferTvala mamakacsa da cisferTvala qals ori TaflisferTvala 

Svili hyavT. SesaZlebelia Tu ara, maT cisferTvala Svili eyoloT? pa-

suxi sqematurad warmoadgineT.

5. 5.   rogori rezusis mqone Svilebi eyolebaT mSoblebs, romelTagan erTs 

rezus-dadebiTi (R), xolo meores rezus-uaryofiTi (r) sisxli aqvs?

6. 6.   msoflioSi registrirebulia 3, 4, 5 da meti identuri tyupis gaCenis Sem-

Txvevebi. aRwereT rogor viTardeba 4 identuri tyupi?

7.  7.   ratom ar gadaecema memkvidreobiT daunis sindromi?

8.  8.   romel qromosomaSia lokalizebuli Tandayolili yru-munjobis geni:

a.  a.   autosomaSi;

b. b.   X sasqeso qromosomaSi;

g.g.   y sasqeso qromosomaSi.

9.  9.   aqondroplaziiT daavadebuli qali colad gahyva normaluri simaR-

lis mamakacs, romelsac imedi hqonda, rom normaluri simaRlis Svilebi 

eyoleboda, radgan mis gvarSi juja aravin yofila. rogori STamomav-

lobaa mosalodneli am qorwinebidan?

II variantiII varianti

1.  1.   swor Tmas ganapirobebs c geni, xolo xuWuWas _ C geni. rogori fenoti-

pebi eqnebaT individebs, Tu maTi genotipebia: CC, Cc, cc?

2. 2.   Saqriani diabetis erT-erT formas autosomaSi lokalizebuli recesi-

uli geni ganapirobebs. ra SemTxvevaSia mosalodneli STamomavlebSi am 

daavadebis damemkvidreba?

3.  3.   rogori unda iyos mSoblebis genotipebi, hemofiliiT daavadebuli go-

gona rom daibados?

4. 4.   muqTmiani qali, romelic colad JRalTmian mamakacs gahyva, darwmunebu-

lia, rom misi yvela Svili JRalTmiani iqneba. marTebulia misi varaudi?

5.5.   SeiZleba Tu ara mamam, romelsac 5 gogona hyavs, imedi dakargos, rom vaJi 

SeeZineba?

6.  6.   identuri tyupidan erT-erTma plastikuri operaciiT tuCisa da cxviris 

forma Seicvala. gaxda Tu ara amis Semdeg tyupebis genotipi gansxvave-

buli? pasuxi daasabuTeT.
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7. 7.   bolo aTwleulis manZilze mkveTrad moimata memkvidruli daavadebebis 

ricxvma. rasTan unda iyos es dakavSirebuli?

8.   mSoblebs, romelTac Tandayolili sielme aqvT, SeiZleba hqondeT imis 

imedi, rom maT elami Svilebi ar eyolebaT?

9.9.   rogori SesaZlo genotipebi SeiZleba hqondes araqnodaqtiliiT daavade-

bulebs?

I variantis pasuxebiI variantis pasuxebi

1.1.   AA, Aa genotipis mqone individebs eqnebaT kanisa da Tmis normaluri pig-

mentacia, vinaidan misi ganmsazRvreli A geni dominanturia. aa genotipis 

mqone individi albinosi iqneba.

2.2.   Tu mama janmrTelia, misi genotipi aucileblad XDy iqneba. janmrTeli 

dedis genotipi SeiZleba iyos XDXD an XDXd. radgan daibada daltonizmiT 

daavadebuli Svili, mas dedisgan unda mieRo daltonizmis ganmsazRvre-

li d geni, amitom dedis genotipi iqneba XDXd. es qorwineba sqematurad ase 

SeiZleba warmovadginoT:

  am qorwinebiT dabadebuli gogonebi janmrTelebic iqnebian da dalto-

nizmis genis mtareblebic, xolo vaJebi _ janmrTelebica da dalto niz-

miT daavadebulebic.

3.   3.   hemofiliiT daavadebuli mamakacis genotipi iqneba Xhy. Tu janmrTeli

  qalis mama daavadebuli iyo hemofiliiT, is mamisgan aucileblad miiReb-

da hemofiliis h gens. amitom misi genotipi iqneba XHXh.
  am qorwinebis sqematurad warmodgenis Semdeg ki SesaZlebeli iqneba daa-

vadebuli bavSvis dabadebis albaTobis dadgena.

  am qorwinebiT dabadebuli vaJebica da gogonebic iqnebian rogorc jan-

mrTelebi, ise hemofiliiT daavadebulebi.
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5.5.   rezus-dadebiToba dominanturi niSania (R), xolo rezus-uaryofiToba 

_ recesiuli (r). Tu mamas rezus-uaryofiTi sisxli aqvs, misi genotipi 

aucileblad iqneba rr. rezus-dadebiT dedas SeiZleba hqondes rogorc 

RR, ise Rr genotipi.

4.4.   Taflisferi Tvalebis (A) mqone mamakacis genotipi SeiZleba iyos AA an 
Aa. cisferTvaleba qalis (a) genotipi ki aucileblad iqneba aa.

  Tu mamas AA genotipi aqvs, SeuZlebeli iqneba cisferTvaleba Svilis 

dabadeba, vinaidan Svilma cisferi Tvalis ganmsazRvreli a recesiuli 

geni orive mSoblisgan unda miiRos. cisferTvaleba Svilebi rom daiba-

don, mamis genotipi Aa unda iyos.

  es qorwineba sqematurad ase Caiwereba:

  dedis RR genotipis SemTxvevaSi daibadebian rezus-dadebiTi sisxlis 

mqone Svilebi.

  dedis Rr genotipis SemTxvevaSi Svilebidan nawili rezus-dadebiTi, xo-

lo nawili rezus-uaryofiTi sisxlis mqone iqneba.
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6. 6.   Canasaxis ganviTarebis adreul etapebzeve zigota iyofa oTx nawilad, 

romelTaganac damoukidebeli organizmebi viTardeba.

7.7.   daunis sindromiT daavadebuli unayofoa, amitom es daavadeba ar SeiZ-

leba memkvidreobiT gadaeces.

8. a.8. a.

9.9.   aqondroplazias (jujobas) dominanturi geni (A) gansazRvravs. amitom 

dedas eqneba AA an Aa, mamas ki aa genotipi, radgan is janmrTelia. im 

SemTxvevaSi, Tu dedas eqneba AA genotipi, yvela Svili juja iqneba. Tu 

dedis genotipi Aa iqneba, maSin STamomavlobis nawili janmrTeli, xolo 

nawili juja iqneba. amitom mamis varaudi ar gamarTldeba.

II variantis pasuxebiII variantis pasuxebi

1. 1.   CC, Cc genotipis individebs xveuli Tmebi eqnebaT, vinaidan es niSan-

Tviseba dominanturia, cc genotipis mqone individebs ki _ swori.

2.2.   imis gamo, rom Saqriani diabetis erT-erT formas autosomaSi lokali-

zebuli recesiuli geni ganapirobebs, misi damemkvidreba STamomavlebSi 

SesaZlebelia mxolod im SemTxvevaSi, Tu isini recesiul genebs orive 

mSoblisgan miiReben.

3.3.   hemofiliiT daavadebuli gogona rom daibados, man aucileblad unda 

miiRos h hemofiliis Semcveli X qromosoma rogorc dedisgan, ise mamis-

gan. amitom mama unda iyos hemofiliiT daavadebuli _ Xhy , xolo deda an 

janmrTeli mtarebeli _ XHXh, an daavadebuli _ XhXh, rac Zalze iSvia-

Tia. ori aseTi adamianis Sexvedris albaToba Zalian dabalia, radgan he-

mofiliiT daavadebulebi, Zalian iSviaTad aRweven reproduqciul asaks.

4.4.   muqTmiani (A) qalis genotipi am niSnis mixedviT AA an Aa unda iyos, vi-

naidan muqTmianoba dominanturi niSania. JRalTmiani (a) mamakacis geno-

tipi ki aa iqneba, vinaidan sxva genotipis SemTxvevaSi es recesiuli niSani 

ar gamovlindeboda.

  dedis AA genotipis SemTxvevaSi yvela Svili muqTmiani iqneba, vinaidan 
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yvela kvercxujredi dedis A genis Semcvelia.

  dedis Aa genotipis SemTxvevaSi ki daibadeba rogorc muqTmiani, ise 

JRalTmiani Svilebi.

  dedis varaudi, rom yvela Svili JRalTmiani iqneba, ar aris swori. JRal-

Tmiani Svilis dabadeba damokidebulia ara mxolod mamaze, aramed deda-

zec. mamas rom ar hqonoda genotipSi a recesiuli geni, romelic man wina-

prebisgan miiRo, maT JRalTmiani Svilebi ar eyolebodaT.

5. 5.   mamam imedi ar unda dakargos, vinaidan gogonebisa da vaJebis  dabadebis 

albaToba da sixSire Tanabaria.

6.   6.   genotipebi identur tyupebs isev erTnairi eqneba, vinaidan plastikuri 

operaciiT icvleba mxolod fenotipi da ara genotipi.

7.   7.   bolo aTwleulis manZilze memkvidruli daavadebebis ricxvis mkveTri 

momateba dakavSirebulia garemos ekologiur dabinZurebasTan. adamia-

nis genotipi sul ufro eqvemdebareba mis damazianebel moqmedebas.
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8.  8.   imis gamo, rom sielme recesiuli (s) niSania, orive mSobels am niSniT un-

da hqondes ss genotipi. amitom TavisTavad cxadia, rom maTi yvela Svili 

elami (ss) iqneba.

  warmogidgenT am qorwinebis sqemas.

  mSoblebs imedi ar unda hqondeT, rom maT elami Svilebi ar eyolebaT.

9.9.   araqnodaqtilias dominanturi geni gansazRvravs. Tu dominantur gens  
A-iT aRvniSnavT, maSin daavadebulis genotipi AA an Aa iqneba.

  Semajamebeli mecadineoba SeafaseT Semdegi kriteriumiT:
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II  genetikagenetika

§11,  §12,  §13,  §14,  §15§11,  §12,  §13,  §14,  §15

memkvidreobiTi niSnebis gadacema
sqesi gansazRvris qoromosomuli meqanizmi
memkvidruli daavadebebi

Sesatyvisoba saswavlo gegmasTan

mimarTuleba: mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
biol. XI.6. biol. XI.6.   moswavles SeuZlia  Camoayalibos memkvidreobiTobis kanonebi 

da imsjelos cvalebadobis  formebze.

biol. XI.6.3.   biol. XI.6.3.   adgens genTa damoukideblad da SeWidulad memkvidreobis sqe-

mebs, adarebs erTmaneTs da msjelobs maT Soris gansxvavebaze, 

asaxelebs Sesabamis magaliTebs;  

biol. XI.6.4.  biol. XI.6.4.  iyenebs adamianSi sqesis gansazRvris sqemas da adgens vaJisa da 

gogonas dabadebis albaTobas;

biol. XI.6.7.  biol. XI.6.7.  aRwers zogierTi genetikuri daavadebis memkvidreobis xas-

iaTs. agrovebs  da warmoadgens masalas maTi profilaqtikis an 

mkurnalobis perspeqtivis Sesaxeb;

biol. XI.6.8.  biol. XI.6.8.  genetikuri amocanebis gadaWrisas iyenebs monacemTa analizs, 

statistikisa da albaTobis Teoriis elementebs;

kvl. XI.3. kvl. XI.3.    moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomuni-

kacio saSualebis  gamoyenebiT.

kvl. XI.4.kvl. XI.4.   moswavles SeuZlia  monacemTa analizi da Sefaseba.

     

Semajamebeli gakveTiliSemajamebeli gakveTili

gakveTilis mizani:gakveTilis mizani:

Temis Sesabamisi ganvlili masalis aTvisebis Semowmeba (§11-dan §15 -is CaTv-

liT).

resursi: resursi: or variantad Sedgenili sakontrolo kiTxvebi, testebi da amo-

canebi.

gakveTilis msvlelobagakveTilis msvleloba

dayaviT klasi 3 jgufad da daurigeT qvemoT mocemuli variantebi.

mieciT gansazRvruli dro samuSaos Sesasruleblad (40 wT.).
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I variantiI varianti

1.1.  ramdeni aleliT ganisazRvreba bardis nayofis feri?

2. 2.   ramdeni tipis gametas warmoqmnis organizmi, romlis genotipia:

3.  3.   sazamTros sada Seferiloba recesiuli niSania, xolo zoliani _ domi-

nanturi. rogori STamomavloba miiReba zoliani nayofis mqone ori hete-

rozigoti mcenaris Sejvarebisas?

4. 4.   gulisabas yvavilebis Seferilobis damemkvidreba arasruli dominire-

biT xdeba, xolo simaRlis _ sruli dominirebiT. normaluri (B) simaRle 

dominirebs jujaze (b).
  Seajvares homozigoti wiTelyvaviliani (A) normaluri simaRlis mqone

  da TeTryvaviliani (a) juja mcenareebi. rogori STamomavloba miiReba F1 
da F2 TaobaSi?

5.5.   kbilebis gamuqeba X qromosomasTan SeWiduli dominanturi niSania.

  muqi kbilebis (M) mqone mSoblebs SeeZinaT muqkbilebiani gogona da 

TeTrkbilebiani (m) vaJi. rogoria am ojaxSi TeTrkbilebiani bavSvis da-

badebis albaToba?

II variantiII varianti

1.   1.   ramdeni tipis gametas warmoqmnis organizmi, romlis genotipia:

R
R

,
a B K XDy,  XC Xc.

k
A
aa b

, ,

A
a

,
B C A XWyw,  XB y.

a
B
bb c

, ,

2. 2.   ra SemTxvevaSi mimarTaven gamaanalizebel Sejvarebas?

3. 3.   waulebSi bewvis yavisferi Seferiloba (B) dominanturi niSania, cisferi 

Seferilobis (b) mimarT. yavisferbewviani homozigoti da cisferbewviani 

waulebis SejvarebiT F2 TaobaSi miRebuli iyo 120 lekvi.

a.a.   ramdeni tipis gametis warmoqmna SeuZlia cisfer waulas?

b. b.   ramdeni tipis gametas warmoqmnian F1 Taobis cxovelebi?

g.g.   F2 Taobis ramden cxovels aqvs yavisferi Seferiloba?

d. d.   F2 Taobis ramden cxovels aqvs cisferi Seferiloba?

e.e.   ramdeni gansxvavebuli genotipi warmoiqmneba F2 TaobaSi?

4.4.   vercxlisfer (S) zolian (B) dedalTan Seajvares oqrosferi (s) uzolo 

(b) mamali. wiwilebs Soris 25% vercxlisferi zoliania, 25% _ vercxlis-

feri uzolo, 25% _ oqrosferi zoliani, 25% _ oqrosferi uzolo. sqe-

maturad warmoadgine aRniSnuli Sejvareba.

5. 5.   rogori Seferilobis individebi miiReba cisferi da TeTri, cisferi

  da Savi Seferilobis andaluziuri qaTmebis SejvarebiT?
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b
b

,
a D R XHyh,  Xdy.

r
Y
ya D

, ,

III variantiIII varianti

1.   ama Tu im niSnis ganmsazRvreli yoveli wyvili alelidan ramdeni aleli 

xvdeba erT gametaSi?

2.   ramdeni tipis gametas warmoqmnis organizmi, romlis genotipia:

3.3.   qaTmebSi vardisebri bibilo (D) dominanturi niSania, xolo martivi (d) 
_ recesiuli. rogori STamomavlobaa mosalodneli Semdegi Sejvarebis 

Sedegad:

a.a.   DD  X dd
b.b.   D d X DD
g.g.   dd X dd
d.d.   Dd X dd

4.   4.   RorebSi jagris Savi Seferiloba (A) dominirebs JRalze (a), grZeli

  jagari (B) _ mokleze (b). gansazRvreT STamomavlobis genotipebi da fe-

notipebi, romlebic miiReba:

a. a.   Savi grZeljagriani heterozigoti Roris SejvarebiT JRal moklejagri-

an Tan;

b.b.   Savi grZeljagriani homozigoti Roris SejvarebiT JRal moklejagrian-

Tan;

5.5.   sasamarTloze qali amtkicebda, rom mama kaci misi Svilis mama iyo. argu-

mentad bavSvisa da mamakacis saocari msgavseba mohyavda. mamakaci uar-

yofda mamobas. mosamarTlem daadgina, rom mamakacs I jgufis sisxli 

hqonda, xolo qalsa da bavSvs _ IV jgufis. vis sasargeblod gadawyvetda 

mosamarTle am davas?
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  F1 Taobis sazamTroebs Soris 3/4 zoliania, xolo 1/3 _ sada.

4. 4.   gulisabas yvavilebis wiTeli Seferilobis ganmsazRvreli dominanturi

  aleli aRvniSnoT A-Ti, xolo TeTri feris ganmsazRvreli recesiuli 

alelis _ a-Ti. Reros normaluri sigrZis ganmsazRvreli dominanturi 

aleli aRvniSnoT B-Ti, xolo jujas recesiuli aleli _ b-Ti. wiTelyva-

viliani normaluri simaRlis mqone orive niSniT homozigoti mcenaris 

  genotipia 

 

I variantis pasuxebiI variantis pasuxebi

1. 1.   bardis nayofis feri ganisazRvreba nayofis Seferilobis ganmsazRvreli 

genis ori aleliT, romlebic wyvil homologiur qromosomebSia lokali-

zebuli.

2. 2. 

3.   3.   amocanis pirobis Tanaxmad, sazamTros sada Seferiloba (b) recesiuli 

niSania, xolo zoliani (B) _ dominanturi. 

 amitom heterozigoti zoliani sazamTros genotipi iqneba     .
B
b

  warmovadginoT sqematurad ori heterozigoti zoliani sazamTros Se-

jvarebis sqemas:

B
B

A
A

, b
b

a
a

.xolo, TeTryvaviliani juja mcenaris 
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B
b

A
a

  amocanaSi dasmul kiTxvaze pasuxis gasacemad warmovadginoT Sejvarebis 

sqema ori Taobis manZilze:

F1 TaobaSi             genotipis mqone yvela mcenare vardisferi normaluri

 

simaRlis iqneba, vinaidan Seferilobis mixedviT dominireba arasrulia,  

   xolo simaRlis mixedviT _ sruli.

  F2  TaobaSi miiReba eqvsi gansxvavebuli fenotipis mcenare:

  3/16 _ wiTelyvaviliani normaluri simaRlis;

  1/16 _ wiTelyvaviliani juja;

  6/16 _ vardisferyvaviliani normaluri simaRlis;

  2/16 _ vardisferyvaviliani juja;

  3/16 _ TeTryvaviliani normaluri simaRlis;

  1/16 _ TeTryvaviliani juja.

5.  5.   vinaidan kbilebis gamuqeba X qromosomasTan SeWiduli dominanturi niSa-

nia, muqkbilebiani dedis genotipi SeiZleba iyos XMXM an XMXm, xolo mamis 

_ XMy.
  dedas rom hqonoda genotipi XMXM, niSnis daTiSva ar moxdeboda da maT 

Svilebs ar eqnebodaT sxvadasxva Seferilobis kbilebi. amitom unda vi-

varaudoT, rom dedis genotipia XMXm.
  SevamowmoT es varaudi:
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II variantis pasuxebiII variantis pasuxebi

2.   2.   fenotipurad erTnairi individebi genotipis mixedviT SeiZleba homo-

zigoturebic iyvnen da heterozigoturebic. erTnairi fenotipis mqone 

individebis genotipis dasadgenad gamaanalizebel Sejvarebas mimar-

Taven. am mizniT gamosakvlev individs ajvareben recesiul homozigot 

individTan. Tu daTiSva ar moxda da yvela STamomavali erTnairia, es niS-

navs, rom gamosakvlevi individi homozigotia. Tu STamomavlebSi niSnis 

mixedviT moxda daTiSva TanafardobiT 1:1, gamosakvlevi individi hete-

rozigotia.

3.3.   Seferilobis mixedviT yavisferbewviani homozigoti waulas genotipi 

  iqneba , vinaidan yavisferi Seferiloba dominanturi niSania. cisferi 

b
b

B
B

  am ojaxSi mosalodneli TeTrkbila bavSvebis albaToba Semdegnairia: va-

Jebis 50%-s eqneba TeTri kbilebi; vaJebis 50%-s da yvela gogonas muqi 

kbilebi eqneba.

waulas genotipi ki iqneba , vinaidan cisferi recesiuli niSania.
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g.g.   yavisferi Seferiloba F2 Taobis waulebis 3/4-s anu 90 waulas aqvs.

d.  d.  cisferi Seferiloba F2  Taobis waulebis 1/4-s anu 30 waulas aqvs.

e.e.   F2 TaobaSi warmoiqmneba sami gansxvavebuli genotipi                     .

B
b

S
s

B B
B b

b
b

b

b

  amocanis pirobaSi dasmul kiTxvebze pasuxis gasacemad sqematurad war-

movadginoT waulebis Sejvareba ori Taobis manZilze:

a.a.   cisferi waula genotipiT warmoqmnis erTi tipis b gametebs.

b.b.   F1 Taobis waula 

4.4.   oqrosferi uzolo mamlis genotipia             ,
s
s

b
b

sxva SemTxvevaSi recesiuli

niSnebi ar gamovlindeboda. vercxlisferi zoliani dedali unda iyos 

orive niSniT heterozigoti
B
b

genotipiT, radgan STamomavlobaSi

daTiSvas TanafardobiT 1:1:1:1 sxva SemTxvevaSi adgili ar eqneboda.

sqematurad warmovadginoT es Sejvareba:

genotipiT warmoqmnis ori tipis _ B da b gametebs.
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  warmovadginoT sqematurad amocanis pirobaSi mocemuli Sejvarebis sqe-

mebi:

A
a

  am Sejvarebis Sedegad wiwilebs Soris 25% vercxlisferi zoliania, 25% 

_ vercxlisferi uzolo, 25% _ oqrosferi zoliani, 25% _ oqrosferi 

uzolo, rac emTxveva amocanis pirobas.

5.  5.   Cven viciT, rom andaluziuri jiSis cisferi qaTami amave jiSis Savi (A) da 

  

  TeTri (a) qaTmis SejvarebiT miiReba. cisferi qaTmis genotipia      ,

e.i. adgili aqvs arasrul dominirebas.
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  cisferi da TeTri Seferilobis qaTmebis SejvarebiT wiwilebis 50% cis-

feria, xolo 50% _ TeTri.

  cisferi da Savi Seferilobis qaTmebis SejvarebiT wiwilebis 50% Savi Se-

ferilobisaa, xolo 50% _ cisferi.

  

III variantis pasuxebiIII variantis pasuxebi

1. 1.   gametebis warmoqmnisas yoveli wyvili alelidan gametaSi TiTo aleli 

xvdeba.

F1

F1

F1

F1

100% vardisebrbibiloiania

100% vardisebrbibiloiania

100% martivbibiloiania

50%  vardisebrbibiloiania 

50% martivbibiloiania
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5. 5.   I jgufis sisxlis mqone mamakacis genotipia,       , xolo IV jgufis mqone

  

  qalisa da bavSvis _        . mosamarTles am davis gadawyvetaSi daexmara imis

  dadgena, Tu ramdenad SesaZlebeli iyo I da IV jgufis sisxlis mqone mSob-

lebs hyolodaT IV jgufis sisxlis mqone Svilebi.

  warmovadginoT sqematurad es qorwineba:

STamomavlebis genotipebia: , , , .
A
a

A
a

J0

J0

JB

JA

B
b

A
a

a
a

a
a

B
b

b
b

B
b

b
b

  STamomavlebis fenotipebia:  Savi grZeljagriani _ 25%

              Savi moklejagriani _ 25%

              JRali grZeljagriani _ 25%

              JRali moklejagriani _ 25%

b. b.   sqematurad warmovadginoT homozigoti Savi grZeljagriani da JRali 

moklejagriani Rorebis Sejvareba:

yvela STamomavlis genotipia: 

fenotipurad yvela Rori Savi grZeljag-

riania.

4. 4.   amocanis pirobis Tanaxmad, RorebSi jagris Savi Seferiloba (A) domini-

rebs JRalze (a), grZeli jagari (B) _ mokleze (b).
a.a.   Savi grZeljagriani heterozigoti Roris JRal moklejagrianTan Se-

jvarebisas STamomavlebis genotipebisa da fenotipebis dasadgenad war-

movadginoT es Sejvareba sqematurad:
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  am qorwinebiT SesaZlebeli iyo mxolod II da III jgufis sisxlis mqone bavS-

vebis dabadeba. amitom mosamarTlem dava mamis sasargeblod gadawyvita.

  moswavleebi SeafaseT Semdegi kriteriumebiT:
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Sesatyvisoba saswavlo gegmasTan

mimarTuleba:mimarTuleba: cocxali samyaro

Sedegi: Sedegi: 
kvl. XI.  2. kvl. XI.  2.   moswavles SeuZlia kvleviTi procesebis ganxorcieleba.

kvl. XI. 4. kvl. XI. 4.   moswavles SeuZlia monacemTa analizi da Sefaseba.

kvl. XI. 9.  kvl. XI. 9.   moswavles SeuZlia daasabuTos ekologiuri faqtorebis mniSvne-

loba ekosistemis formirebisTvis.

gakveTilis mizani:gakveTilis mizani:  

gamoikvlios ori sxvadasxva guburis an tbis fizikuri maxasiaTeblebi; daak-

virdes am ekosistemis binadarT da imsjelos, rogor moqmedebs ekosistemis 

abioturi faqtorebi mis biomravalferovnebaze.

V  ekologiaekologia

§ 37§ 37

kvebiTi jaWvebi
kvebiTi qselebi

aqtivobebiaqtivobebi
moswavleTa moswavleTa 

organizebaorganizeba

droisdrois

ganawilebaganawileba
Sefasebis formaSefasebis forma

saSinao davalebis

Semowmeba
mTeli klasi  5 wT. dakvirveba

eqsperimenti jgufuri 35 wT.
jgufSi muSaobis unarebze 

dakvirveba

saSinao davalebis 

pirobis gacnoba
mTeli klasi 5 wT.

gayaviT klasi or jgufad da daavaleT:

a.  a.   ori sxvadasxva axlomdebare tbidan an guburidan aiRon sasin jad   20-20  m l  

wyali;

b. b.   sinjis aRebisTanave gazomon wylis temperatura;

g. g.   qaRaldis indikatoriT daadginon wylis pH;
d.d.   CainiSnon, romeli mcenareebi da cxovelebi SeniSnes guburasa da tborSi.

  orive jgufs daurigeT dakvirvebebisTvis saWiro masala, instruqcia da 

gakveTilis msvlelobagakveTilis msvleloba
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saidentifikacio furceli da mieciT garkveuli dro kiTxvebze pasuxis 

gasacemad.

instruqciainstruqcia

1.   pipetiT gadaitaneT ramdenime wveTi wyali petris finjanze da jer 

SeuiaraRebeli TvaliT, Semdeg ki lupiT, guldasmiT daTvaliereT. 

CainiSneT, ras xedavT.-------------------------------------------------------------

2.   gadaitaneT 1-2 wveTi wyali sasagne minaze da sinaTlis mikroskopis jer 

mcire, Semdeg ki did gadidebaze gamoikvlieT, romel cocxal arsebas 

xedavT mikroskopSi.---------------------------------------------------------------

3.  SeadareT Tqven mier nanaxi organizmi saidentifikacio furcelze 

mocemul organizmebs. amoicaniT romelime maTgani? daasaxeleT da 

daiTvaleT es organizmebi.------------------------------------------------------

4.   aRricxeT is organizmebic, romlebsac ver amsgavsebT tabulaze war-

modgenil organizmebs. gaaerTianeT isini `ucnobebis~ jgufSi.

5.   Tqven mier amocnobili organizmebidan, romeli maTgani miekuTvneba 

producentebs _ fitoplanqtons?

6.   romeli organizmebi miekuTvneba konsumentebs _ zooplanqtons?

7.   ras udris Tqveni sasinji wylis pH da temperatura? 

8.   ra kavSiria wylis temperaturasa da wyalSi gaxsnili Jangbadis kon-

centracias Soris?

9.   pH-is rogori maCvenebeli iTvleba idealurad cocxali organizmebis-

Tvis?

10.  mkveTrad aris gadaxrili pH-isa da temperaturis maCvenebeli opti-

maluri mniSvnelobidan?

kiTxvaris Sevsebis Semdeg, moswavleTa ori jgufi adarebs erTmaneTs saku-

Tar monacemebs. gansxvavebis aRmoCenis SemTxvevaSi msjeloben, ramdenad 

SesaZloa emoqmedaT gansxvavebul abiotur faqtorebs (Jangbadis raodeno-

ba, temperatura, pH) ekosistemis organizmTa mravalferovnebaze.
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saidentifikacio furceli

Cans mikroskopSi daTvalierebisas.
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Cans SeuiaraRebeli TvaliT da lupiT  daTvalierebisas.
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I organizmTa gamravleba da ganviTarebaorganizmTa gamravleba da ganviTareba

§1§1

ujredis sasicocxlo cikli 
mitozi

2.   swori pasuxia g.g.

1.1.   interfazaSi dnm-is gaormagebas, misTvis saWiro fermentebis 

sinTezs, ribosomebis warmoqmnas, ujredSi aqtiurad mimdina-

re metabolur procesebs, organoidebis gaormagebas esaWi-

ro eba didi energia, romelic mitoqondriebSi gamomuSavdeba. 

amitom interfazaSi gansakuTrebiT didi raodenobis mito-

qondriebia saWiro.

2.2.   qromosoma ori qromatinisgan Sedgeba interfazis S da G2 fa-

zebSi da mitozis profazasa da metafazaSi.

3. 3.   erT Svileul ujredSi yvela qromosomis dnm-is masa igive _ 

6X10
-9

 mg iqneba, radgan Cven viciT, rom mitozis Sedegad miRe-

bul Svileul ujredebSi qromosomaTa zustad is raodenobaa, 

rac dediseul ujredSi.

4.4.   interfazas rom zogjer ujredis mosvenebis periods uwode-

ben, ar veTanxmebi. piriqiT, interfaza is periodia, rodesac 

ujredSi gansakuTrebiT aqtiurad mimdinareobs metaboluri 

procesebi.

5.5.   cisartyelas ferebiT gamoxatul, erTmaneTis mimdevrobiT 

1     adamianis ujredSi metafazis dros iqneba 46 qromosoma da 92 

qro matidi.

2     adamianis axladwarmoqmnil Svileul ujredebSi iqneba 46 qromo-

soma da 46 qromatidi.

ganlagebul oTx mcire zomis seg-

ments wris SedarebiT mcire nawili 

ukavia. amitom, savaraudod, isini 

mitozis oTxi sxvadasxva faza unda 

iyos. mas mosdevs SedarebiT didi 

segmenti, romelic, savaraudod, 

un da Seesabamebodes interfazis G1 
fazas. 

pasuxebi teqstSi CarTul da saSinao pasuxebi teqstSi CarTul da saSinao 
davalebebis kiTxvebzedavalebebis kiTxvebze
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organizmTa gamravleba da ganviTareba

I organizmTa gamravleba da ganviTarebaorganizmTa gamravleba da ganviTareba

1. 1. swori pasuxia g.g.

2. 2. swori pasuxia g.g.

3.3.   telofazas Sebrunebul profazas uwodeben, radgan mitozis 

am fazis dros xdeba birTvis garsis warmoqmna. qromatidebi 

despiralizdeba, TiTistaras Zafebi qreba.

a. a.  orive preparati aferxebs ujredis mitozur gayofas.

b.b.  preparati A xels uSlis TiTistaras Zafebis warmoqmnas.

g. g.   preparati A moqmedebs profazasa da metafazaze.

d.d.  preparati B xels uSlis TiTistaras Zafis damoklebas.

e. e.   preparati B moqmedebs anafazaze.

§2§2

dnm-is gaormageba _ replikacia
replikaciaSi monawile nivTierebebi

1.1.  baqteriebis dnm-is gaormageba 
14

N-ian garemoSi.

2. 2.   sinjaris fskeridan dnm-is molekulis fraqciis dacilebis 

manZils misi molekulis simkvrive (simZime) gansazRvravs.

3. 3.   baqteriebis dnm-is Semsubuqebis mizezi isaa, rom 
14

N-ian areSi

   baqteriebis gamravlebisas misi dnm-is mZime jaWvebze msubuqi 

Svileuli jaWvebi daSenda.
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4.4.   B baqteriebis dnm-is replikacia C baqteriebis warmoqmnisas:

5.5.   A  baqteriebis dnm Seicavs or mZime jaWvs; B baqteriebis dnm 
Seicavs erT mZime da erT msubuq jaWvs; C baqteriebis dnm-Ta 

erTi nawili Seicavs orive msubuq jaWvs, xolo meore nawili 

_ erT mZime da erT msubuq jaWvs.

6.6.   am monacemebis mixedviT, centrifugis sinjaraSi ori fraqci-

is gaCena mosalodneli iyo: C baqteriebis ori msubuqi jaWvis 

mqone dnm-ma sinjaraSi calke fraqcia (zeda) warmoqmna, xolo 

dnm-ma, romelic erT msubuq da erT mZime jaWvs Seicavda _ 

calke  fraqcia (qveda).

7. 7.   uotsonisa da krikis hipoTezam mezelsonisa da stalis eqs-

periments `gauZlo~.

8.8.   

  X baqteria 
14

N-is Semcvel sakveb areSi mravldeboda, vinaidan 

centrifugirebisas is dnm-is erT fraqcias iZleva, romelic 

mdebareobiT C baqteriis dnm-is zeda, msubuq fraqcias Seesa-

bameba.
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§3§3

hipoTeza: erTi geni _ erTi cila

namgliseburi anemiiT daavadebuli adamianis hemoglobinis Zvra-

doba dadebiTad damuxtuli eleqtrodisken Sesustda imis gamo, 

rom is aRar Seicavs uaryofiTad damuxtul glutaminis mJavas. 

mis nacvlad cilaSi hidrofoburi valinia CarTuli.

1.1. 

didi zomis cila dadebiTi muxtiT

saSualo zomis cila uaryofiTi muxtiT

mcire zomis cila uaryofiTi muxtiT

mcire zomis cila dadebiTi muxtiT

I organizmTa gamravleba da ganviTarebaorganizmTa gamravleba da ganviTareba



6464

§4§4

2.2.   eleqtroforezamde romelime fizikuri faqtoris, magali-

Tad, maRali temperaturis gavleniT cila SesaZloa dena-

turirebuliyo, rac misi molekulis zomasa da formas Secv-

lida, es ki cilis molekulis Zvradobaze moaxdenda gavlenas.

3. 3.   

a.a.   cilis damSlel fermentebs proteazebi ewodeba;

b. b.   erTi proteaza (2) cilis molekulis erT ubanze moqmedebs da 

am nawilSi wyvets mas. amas eleqtroforegramaze warmoqmnili 

ori fraqcia adasturebs. meore proteaza (3) cilis or ubanze 

moqmedebs, ris gamoc polipeptidis sami fragmenti warmoiqm-

neba;

g.g.   es fermentebi, savaraudod, kuWsa da Tormetgoja nawlavSi 

moqmedebs, radgan wvril nawlavSi cilis molekula sabolood 

aminomJavebamde iSleba. 

genetikuri kodi
transkripcia
translacia

1    oTxi saxis nukleotidma SeiZleba warmoqmnas 43 = 64 saxis triple-

ti.

2   oci saxis aminomJavas kodirebisTvis 64 tripleti sakmarisze me-

tia.

3   koduri sityva ori nukleotidisgan ar SeiZleba Sedgebodes, 

radgan is mxolod 16 (42 = 16) aminomJavisTvis iqneboda sakmarisi.

4   transkripciisas dnm-is adenins uracili ukavSirdeba.

5   birTvis garss didi forebi aqvs, ris gamoc i-rnm-is molekula 

advilad Zvreba masSi. 

6   i-rnm-is kodonebi da t-rnm-is antikodonebi komplementarul 

azotovan fuZeebs unda Seicavdes.

7   ilustraciis I poziciaSi ribosomas ukve TerTmeti tripleti 

aqvs gavlili, razec ribosomaze sinTezirebuli TerTmetamino-

mJaviani polipeptidi metyvelebs.

8   polipeptiduri bmis warmoqmnis process ilustraciis II pozicia 

asaxavs.

I organizmTa gamravleba da ganviTarebaorganizmTa gamravleba da ganviTareba
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1.1. 

a. a.   sinjaraSi unda iyos poliuracili, yvela aminomJava, yvela 

t-rnm, ribosomebi da procesSi monawile yvela fermenti.

b.b.   aminomJavaTa umravlesobas ramdenime tripleti Seesabameba.

  magaliTad, alanins _ 4, leicins da arginins _ 6. garda amisa, 

zogierTi tripleti cilis sinTezis dawyebisa da damTavrebis  

maniSnebelia.

2.2.   i-rnm-is kodonebia:

  

  gcu _ ccu _ gaa _ ugc _ aau

  t-rnm-is antikodonebia:

  cga gga cuu acg uua

3.3.   i-rnm-is nukleotiduri Semadgenlobaa:

  aaa_gga_uca_uau_ccc_cuc_cau

  

 

1. 1.   i-rnm-Tvis matrica aris dnm-is erTi jaWvis garkveuli patara 

ubani _ geni.

2. 2. 

a.a.   translaciisas ujreds mitoqondriebi amaragebs energiiT,

  romelic nivTierebaTa daSlis procesSi warmoiqmneba;

b.b.   sinjaraSi Cavamatebdi mitoqondriebsa da glukozas. 

1.1.   davuSvaT, tripleti, romelsac ribosomam unda gadaabijos 

cilis sinTezis dros, aris uca, xolo misi Semdgomi _ gua. 

Tu ribosomam mxolod or nukleotids _ uc-s `gadaabija~, 

maSin Semdgomi tripleti gua-s nacvlad agu iqneba, romelic 

valins ki ar CarTavs cilis molekulaSi, aramed serins. es ki 

cilas struqturas da, Sesabamisad, funqciasac Seucvlis.

2. 2.   Tu ribosomas nabiji translaciis bolos `aeria~, es cilis mo-

lekulaSi mxolod erT an or aminomJavas CarTavs SecdomiT. 

aseTi `waborZikeba~ translaciis dasawyisSi absoluturad 

 sxva saxis cilis  sinTezs gamoiwvevs.

organizmTa gamravleba da ganviTareba
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§5§5
usqeso gamravleba
usqeso gamravlebis formebi

2.2.   kombostos Tavs saxeSecvlili xorcovani foTlebi da damo-

klebuli gamsxvilebuli Rero qmnis.

1.1.  xaxvis bolqvi iCuteba, radgan Canasaxis aRmocenebisTvis bol-

qvi foTlebSi damaragebul sakvebs iyenebs.

2. 2.  baqteriis ujredi orad gayofis gziT mravldeba. mis gayofas 

ar SeiZleba ewodos mitozuri, radgan mas ara aqvs birTvi da 

qromosomebi. Sesabamisad, mitozis dros mimdinare procesebi 

baqteriuli ujredebisTvis ar aris damaxasiaTebeli.

3. 3.  usqeso gamravlebisas saxeobis genetikuri mravalferovne-

ba ar izrdeba, vinaidan yvela STamomavals aqvs mSoblisTvis 

dama xasiaTebeli genotipi.

1. 1.   swori pasuxia VV.

I organizmTa gamravleba da ganviTarebaorganizmTa gamravleba da ganviTareba

1    sporebiT mravldeba soko, gvimra, xavsi.

2    baqteriebi sporebiT ar mravldebian. maT mier warmoqmnili spo-

ra icavs maT araxelsayreli pirobebisgan. xelsayreli pirobebis 

dadgomisas, baqteriis sporidan isev baqteria viTardeba. erTi 

spora erT baqterias warmoqmnis, amitom baqteriisTvs spora gam-

ravlebis saSualeba ar aris.
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§6§6

sqesobrivi gamravlebis 
formebi
gametebis agebuleba
gametogenezi
meiozi

1    spermatozoidebs kvercxujredSi SesaWrelad didi energia esa-

Wiroeba, romelic swored yelis nawilSi koncentrirebul mito-

qondriebSi sinTezdeba.

2    meiozis I gayofis Semdeg Svileuli ujredebi qromosomTa hap-

loidur kompleqts Seicavs. TiToeuli qromosoma dnm-is ori 

molekulisgan Sedgeba.

ujredSi mimdinare procesiujredSi mimdinare procesi ujredSi gayofis ujredSi gayofis 
tipitipi

Sedgeba ujredis ori gayofisgan

somaturi ujredebis tipuri gayofaa

ujredis gayofis win xdeba qromosomebis 

gaormageba

mxolod erTi gayofisgan Sedgeba

xdeba krosingoveri

ar xdeba homologiuri qromosomebis 

koniugacia

xdeba qromosomebis ganaxevreba

warmoqmnil ujreds aqvs qromosomTa

diploiduri nakrebi

meiozi

meiozi

mitozi

meiozi

mitozi

mitozi

mitozi

mitozi, meiozis 

I gayofa

1.1.

organizmTa gamravleba da ganviTareba I organizmTa gamravleba da ganviTarebaorganizmTa gamravleba da ganviTareba
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kiTxvebikiTxvebi mitozimitozi meiozimeiozi

ra cvlileba mimdinareobs birTvSi 

gayofis dawyebamde?

romeli fazebi aqvs gayofas?

aris damaxasiaTebli homologiuri 

qromosomebis koniugacia?

romel ujredebSi mimdinareobs 

aRniSnuli procesi?

qromosomTa ra raodenobas iRebs 

yoveli Svileuli ujredi?

2.2.

1.1.  II meiozuri gayofa mitozis process magonebs.

2. 2.  genetikuri informaciis Tanabrad gadanawilebisTvis.

3.3.  erTi qromosomis ori qromatidis genuri Sedgeniloba erT-

nairia, radgan is miiReba dnm-is erTi molekulis gaormagebiT, 

romelic komplementarobis principiT mimdinareobs da zus-

tad erTnairi Sedgeniloba aqvs.

4.4.  sqema asaxavs meiozis process. II meiozuri gayofa gamodgeba 

mitozis martivad warmosadgenad.

1.   swori pasuxia 1.   swori pasuxia IIIIII.

2.  2.  Casvi gamotovebuli sityvebi:

a.   a.   meiozi; 

b.   b.   krosingoveri; 

g.g.   interfaza; 

d.d.   koniugacia; 

e.e.   diploiduri; 

v.v.   haploiduri.

qromosomebi 

ormagdeba

ara ki

meiozis I 

gayofis win 

qromosomebi 

ormagdeba

profaza. 

metafaza, 

anafaza, 

telofaza

orive meio-

zur gayofas 

aqvs profaza, 

metafaza, 

anafaza, 

telofaza

diploidur 

raodenobas

haploidur 

raodenobas

somatur 

ujredebSi

sasqeso

ujredebSi
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3. 3. 

+mitozimitozi
a b g

meiozimeiozi +

4. 4. 

a.a. 24 da 6; 

b.b. 24 da 12.

5.5. swori pasuxia IVIV.

6.6. swori pasuxia d.d.

7.7. swori pasuxia a.a.

§7§7

ganayofiereba
organizmebis individualuri ganviTareba _ ontogenezi
embrionuli da postembrionuli ganviTareba

1   bayays axasiaTebs arasruli metamorfozi.

2   peplebs axasiaTebT sruli metamorfozi.

1. 1.  koRos axasiaTebs arapirdapiri ganviTareba, ZaRls ki _ pir-

da piri.

2.2.  TuTis abreSummxvevias abreSumis parkis misaRebad amravle-

ben. am parkebisgan Zafs Rebuloben. Tu peplebi Wupris stadi-

aSi ar daxoces, isini parks gaxvreten da Zafi dawydeba.

3.3.  koRoebi kvercxebs wyalSi deben da maTi matlebi wyalSi vi-

Tardebian.

4.4.  larvebi saxeobis ganaxlebas uwyoben xels.

5.5.  badura da mxedvelobis nervi viTardeba eqtodermisgan, Tva-

lis mamoZravebeli kunTebi da Tvalis mkvebavi sisxlZarRvebi 

_ mezodermisgan.

1. 1.  me Sevqmeni gastrulis modeli.

2.2.  a.a. 6;  b. b. 4, 5, 8;  g.g. 1,2,3,7, 9.

I organizmTa gamravleba da ganviTarebaorganizmTa gamravleba da ganviTareba
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mitozuri; blastula; gastrula; SigniTa; gareTa; mezoderma.

§8§8

ujredTa diferenciacia
ujredTa diferenciaciis molekuluri meqanizmi

pankreasipankreasi hipofizihipofizi
Zvlis wiTeliZvlis wiTeli

tvinitvini

insulinisinsulinis

genigeni

zrdis zrdis 

hormonishormonis

genigeni

hemoglobinishemoglobinis

genigeni

1. 1. 

a.a.   ilustraciaze warmodgenil polisomaSi i-rnm-is mier mota ni-

li brZanebis Sesasruleblad, erTdroulad xdeba erTi konk-

retuli cilis xuTi molekulis sinTezi.

b.b.   polisomebis warmoqmna maSin xdeba, rodesac ujredi didi ra-

odenobiT cilis sinTezs saWiroebs.

g.g.   polisomebis warmoqmnas genebis aqtivobis regulaciis mesame

  etapi akontrolebs.

2. 2.   Tiroqsini, parathormoni, insulini, glukagoni, adrenalini, and -

rogenebi, estrogenebi, somatotropini _ sasignalo mo le ku-

lebia. maT mesenjerebi ewodeba.

3.  3.   androgenebis samizne organoebia: kunTebi, ConCxi, kani, fari-

sebri xrtili. 

4.4.   es sasignalo nivTiereba estrogenia.

I organizmTa gamravleba da ganviTarebaorganizmTa gamravleba da ganviTareba
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5.5.   akromegalia somatotropinis araswori moqmedebis Sedegia.

6. 6.   insulinis gaaqtiurebas genebis regulaciis meoTxe etapi 

akontrolebs.

1.1.   kritikosebi fiqrobdnen, rom Tavkombalas nawlavis epiTeli

  aradiferencirebul ujredebs Seicavs, romlebsac genebis 

sruli krebuli gaaCnia da amitom maTi birTvis SetaniT, kver-

cxujredis sxvadasxva saxis ujredebad diferencireba sru-

liad mosalodneli iyo.

2.2.   adamianis eriTrociti.

3.3.   i-rnm-is molekula, iseve rogorc nebismieri sxva nivTiereba, 

garkveuli xnis manZilze arsebobs ujredSi. Tumca, sxva  niv-

Tierebebisgan gansxvavebiT, i-rnm-zea damokidebuli, ra ra-

odenobis cila-produqti Seiqmneba ujredSi. Tu ujredis 

moTxovnileba ama Tu im saxis cilaze didia, maSin i-rnm did-

xans rCeba ujredSi. sxva SemTxvevaSi is fermentebis zegavle-

niT iSleba.

§9§9

yvavilovan mcenareTa ganayofiereba

2. 2. 

A B C

a.  a.    hermafroditi yvavilia, radgan masSi butkocaa da mtvrianebic.

b. b.   calsqesiani yvavilebia B da C, radgan  mxolod butkoebs Sei-

cavs, C ki mxolod mtvrianebs. 

organizmTa gamravleba da ganviTareba
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    A hermafroditi mcenarea. masze butkoiani da mtvrianebiani 

yvavilebia. B da C calsqesiani mcenareebia.  mxolod butkoian 

yvavilebs Seicavs, xolo C mxolod mtvrianebians.

4. 4.  

A B C

g.g.      

A B

  A mcenare mwerebiT imtvereba. misi dingi bevrad maRlaa mtvri-

anebTan SedarebiT. es, erTi mxriv, ar iZleva saSualebas, rom 

momwifebuli mtvrianebi dingze moxvdes, xolo, meore mxriv, mi-

si gabrtyelebuli da yvavilidan zemoT amoweuli dingi ad-

vilad misawvdomia mwerebisTvis.

  B yvavili qariT mtveriaa. grZel da qvemoT daxril mtvrianebs 

qari arxevs da mtvris marcvlebi ise ifanteba haerSi, rom isi-

ni ver xvdeba Rrmad Camjdar butkoze.
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1. 1.  TviTdamtverva ufro saimedoa, is mtvris marcvlis butkoze 

moxvedris albaTobas zrdis, vinaidan ar aris damokidebuli 

sxva faqtorebze, magaliTad, qarze an mwerebze.

2. 2.  Tesls inaxaven civ, mSral da uJangbado garemoSi.

1.1.  mcenareebisgan gansxvavebiT, cxovelebi advilad gadaadgil-

debian, amitom mdedri da mamri individebis Sexvedris alba-

Toba didia. mcenareebis gametebis gadatana damokidebulia 

qarze, wyalze, cxovelebze, adamianze.

2.2.  babuawvera amiT Tavs icavs TviTdamtvervisgan.

3.  3.  qariT mtveria mcenareebi, mwerebiT mtveria mcenareebTan Se-

darebiT, gacilebiT didi raodenobiT mtvris marcvlebs war-

moqmnian, raTa rogorme gazardon ganayofierebis albaToba. 

mtvrianebis auracxeli raodenobiT warmoqmna nivTierebaTa 

da energiis ufro met danaxarjs moiTxovs.

4.4.  TviTmtveria mcenareebi mtvrianebis amomcnob receptorebs 

ar Seicaven.

1. 1.  rogorc Cans, am xidakis gavliT Teslkvirts 

butkodan sakvebi nivTierebebi miewodeba. gar-

da amisa, is afiqsirebs Teslkvirts naskvSi.

2.2.  yoveli saxeobis mcenaris mtvris marcvlis for  -

mebi erTmaneTisgan gansxvavdeba. dedamiwis ama 

Tu im regionSi mopovebuli mtvris mar  cvle-

biT, mecnierebma SeiZleba imsjelon mocemul 

epoqaSi ama Tu im regionSi gavrcelebuli mcena-

reebisa da, aqedan gamomdinare, kli maturi pi-

robebis Sesaxeb, rac Tavis mxriv warmodgenas 

iZleva adamianis saqmianobaze; misdevda Tu 

ara is miwaTmoqmedebas da ra saxis mcenare ebs 

ani Webda upiratesobas, rogori iyo misi kve-

bi Ti racioni. mcenareTa saxeobebis mixedviT, 

mec nierebi msjeloben aseve iq gavrcelebuli 

cxovelTa saxeobebis Sesaxeb.

2

1
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§10§10

parTenogenezi _ qalwulebrivi gamravleba
parTenogenezis formebi

1.  1.  

a.a.   haploiduri, fakultaturi.

b.b.   mas mamri partniori ar hyavs.

g.g.

1.1.   mecnierTa pirveli nawili parTenogenezs usqeso gamravlebis 

erT-erT formad Tvlis, vinaidan gamravlebaSi mxolod erTi 

_ dediseuli individi monawileobs da gametebis Serwyma ar 

xdeba.

  mecnierTa meore nawils ki miaCnia, rom parTenogenezi sqeso-

brivi gamravlebis gansakuTrebuli formaa, radgan Canasaxis 

ganviTareba erT-erTi gametidan _ kvercxujredidan da ara 

romelime somaturi ujredidan xdeba.

2.2.   hermafroditi organizmebis gamravleba ar SeiZleba miviC-

nioT parTenogenezur gamravlebad, radgan am dros axali in-

dividis warmoqmna gametebis Serwymis Sedegad xdeba.

androgenezisas mxolod mamrobiTi sqesis individebi ibadebian, 

amitom parTenogenezis am formas mamrobiT parTenogenezs uwo-

deben.

mamri
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1. 1. 

a.a.   vercxlisferi karCxana ginogeneziT mravldeba.

b. b.   karCxanas kvercxujredSi SeWrili spermatozoidi iwvevs kver-

c x  ujredis stimulacias da is Canasaxs warmoqmnis. sperma-

tozoidi ki citoplazmaSi nadgurdeba.

g.g.   spermatozoidebi birTvebs ar erwymis.

2. 2. 

a.a.   androgenezi.

b.b.   rogorc Cans, mamri abreSummxvevias matlebi ukeTesi xarisxi-

sa da didi raodenobiT abreSumis parks iZlevian.

3. 3. 

a.a.   androgeneziT da haploiduri parTenogeneziT.

b.b.   haploiduri parTenogeneziT im SemTxvevaSi, Tu maT mdedro-

biTi heterogameturoba axasiaTebT.

4. 4.   saxeobis ricxobriobis Semcirebis gamo, mdedri da mamri zvi-

genebis Sexvedris albaToba mcirdeba, amitom isini iZulebu-

li arian, parTenogenezurad gamravldnen. parTenogenezur 

STamomavlebs mxolod dedisTvis damaxasiaTebeli genebi aqvT 

da ar xdeba maTi gamravalferovneba mamis genebiT. es ki nak-

leb Sanss utovebs individebs garemos cvalebad pirobebSi ga-

dasarCenad.

5. 5.   zog saxeobaSi parTenogenezi mdedrebisa da mamrebis ricxo-

briobas abalansebs, zog saxeobaSi ki individebis ricxobriv 

zrdas. yvela SemTxvevaSi parTenogenezi saxeobis gadarCenas 

emsaxureba.

organizmTa gamravleba da ganviTareba



7676

§11§11

mendelis mier dadgenili memkvidreobiTobis 
kanonzomierebebi
hibridTa erTgvarobis kanoni
niSan TvisebaTa daTiSvis kanoni

1     monacemebi TanafardobasTan 3:1 yvelaze axlos im SemTxvevaSia, 

rodesac statistikuri kanonzomiereba gamoyvanilia STamoma-

valTa didi ricxvebidan, magaliTad, yviTeli da mwvane Teslebis 

SemTxvevaSi.

2     homozigoturebi iqnebian AA da BB genotipis mqone individebi 

dominanturi niSnis mixedviT, aa, bb — recesiuli niSnis mixed-

viT,  heterozigoturebi ki — Aa da Bb.
3     AA warmoqmnis erTi tipis A genis Semcvel gametebs; Aa _ ori ti-

pis, A da a genis Semcvel gametebs; aa _ erTi tipis a genis Semcv-

el gametebs; Bb _ ori tipis, B da b genis Semcvel gametebs; BB _ 

erTi tipis, B gametebs; bb _ erTi tipis, b genis Semcvel gametebs.

4     recesiuli geni homozigotur (magaliTad, aa) mdgomareobaSi

  gamovlindeba. heterozigotur (Aa) mdgomareobaSi is iTrguneba 

dominanturi geniT.

5     dominanturi geni Tavis moqmedebas avlens rogorc homozigo-

tur (AA), ise heterozigotur (Aa) mdgomareobaSi. heterozigo-

tur mdgomareobaSi dominanturi geni Trgunavs recesiuli genis 

ga movlenas.

6     F1 TaobaSi mendelma miiRo ori gansxvavebuli sigrZis mcenare _ 

grZelReroiani da mokleReroiani TanafardobiT 3:1, xolo geno-

tipis mixedviT sami varianti: AA, Aa da aa TanafardobiT 1:2:1. 

mokleReroian bardaSi alelebis SeTanwyoba zustad SegviZlia 

vivaraudoT, vinaidan mokle Rero recesiuli niSania da misi mo-

qmedeba mxolod im SemTxvevaSi gamovlindeba, Tu orive aleli a 

iqneba. maSasadame, mokleReroiani mcenaris genotipia aa.

  mendelis varaudis Sesamowmeblad, CavutaroT gamaanalizebeli 

Sejvareba grZelReroian bardas, romelsac Reros sigrZis mixed-

viT alelTa SeTanwyobis ori varianti SeiZleba hqondes _ AA da 

Aa. amisTvis grZelReroiani mcenare unda SevajvaroT recesiu-

li alelebis mqone mokleReroians.
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Tu grZelReroiani barda AA alelebis Semcvelia, gamaanali-

zebeli Sejvarebisas F1 STamomavlobis 100% grZelReroiani Aa 

alelebis Semcvelia.

aaaa

a a

F1

Tu grZelReroiani barda Aa alelebis Semcvelia, gamaana-

lizebeli Sejvarebisas F1 STamomavlebis 50% grZelReroiani Aa 
alelebis Semcvelia, 50% ki mokleReroiani aa alelebis Semcve-

li.

aqedan gamomdinare, mendelis varaudi swori iyo.

1. 1.   mendels kargad esmoda, rom statistikuri kanonzomierebis 

dasadgenad unda esargebla STamomavalTa didi ricxvebiT. 

cxovelebi mcenareebTan SedarebiT, mcire raodenobis STamo-

mavlebs iZlevian.

  es arCevani swored aman ganapiroba.

2. 2. 

a.a.   mSoblebis genotipi iqneba dedis _ aa, mamis _ AA, anu ho-

mozigoturi am niSnis mixedviT. yvela muqTmiani Svilis geno-

tipia Aa.

b.b.   mama iqneba homozigoti recesiuli niSnis mixedviT _ aa, deda 

ki heterozigoti _ Aa. maTi Svilebis genotipebi iqneba Aa da 

aa.

3. 3. 

a.a.   Tmis muqi Seferilobisa da  qera Tmis ganmsazRvreli genebi 

aleluri genebia.

b.b.   sqeli tuCebis, xveuli Tmis, Taflisferi Tvalebisa da didi 

Tvalebis genebisTvis ar aris mocemuli maTi alelebi.

4.4.   radgan rezus faqtoris ararseboba (r) recesiuli niSania, re-

zus-uaryofiTian dedasa da Svils genotipi eqnebaT rr. am bavS-

vis mama SeiZleba iyos rezus-dadebiTi, magram am niSniT hete-

rozigoti an rezus-uaryofiTi.

organizmTa gamravleba da ganviTareba
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1.  1.   albinizmi _ upigmentoba recesiuli niSania, amitom orive 

cdaSi albinosi Tagvi iqneba aa alelebis Semcveli.

  amocanis pirobidan gamomdinare, I SejvarebaSi monawile nor-

maluri Seferilobis Tagvi dominanturi niSnis mixedviT ho-

mozigoti unda iyos, radgan STamomavlebs Soris yvela wru-

wuna normaluri Seferilobis daibada, anu ar moxda daTiSva.

  II SejvarebaSi monawile normaluri Seferilobis Tagvi he-

terozigoti Aa alelebis Semcveli unda iyos, radgan STamo-

mavlebs Soris moxda daTiSva _ gaCnda ara marto normaluri 

Seferilobis, aramed albinosi wruwunebic.

  sqematurad warmovadginoT orive Sejvareba.

  normaluri Seferilobis ganmsazRvreli aleli avRniSnoT A-Ti, 

xolo upigmentobis ganmsazRvreli _ a-Ti.

  I Sejvareba:

F1 TaobaSi yvela normaluri Seferilobis wruwuna daibada.

II Sejvareba:
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3. 3.   F2 TaobaSi rux qaTmebs, erTnairi fenotipis miuxedavad, gan-

sxvavebuli genotipi AA an Aa aqvT. ruxi qaTmebis genotipis 

dasadgenad, mas unda CavutaroT gamaanalizebeli Sejvareba, 

e.i. unda SevajvaroT recesiuli niSniT homozigot TeTr qa-

TamTan.

  Tu STamomavlebs Soris daTiSva ar moxda da yvela wiwila erT-

nairi Seferilobis aRmoCnda, maSin am ruxi qaTmis genotipia 

AA.

  STamomavlobaSi ori gansxvavebuli Seferilobis wiwilebis 

gaCena 1:1 TanafardobiT mianiSnebs niSnis daTiSvaze, rac 

Sesa Zlebeli iqneba mxolod im SemTxvevaSi, Tu ruxi qaTmis 

genotipia Aa.

   SevamowmoT Cveni varaudi.

  ruxi Seferilobis ganmsazRvreli dominanturi aleli aRvniS-

noT A-Ti, xolo TeTri feris recesiuli aleli _ a-Ti.

F1 TaobaSi daibada 50% normaluri Seferilobis da 50% albinosi 

wruwuna.

Cveni varaudi gamarTlda.

a.   a.   albinosi Tagvis genotipia aa. I cdaSi monawile normaluri Se-

ferilobis Tagvis genotipia AA, xolo II cdaSi monawilesi _  

Aa.

b.  b.   meore wyvilis Sejvarebisas STamomavlebs Soris Tanafardo-

baa 1:1.

2.2.

niSaniniSani individis genotipTa SesaZlo individis genotipTa SesaZlo 
variantebivariantebi

rezus-dadebiToba (A)

rezus-uaryofiToba (a)
memarjveneoba (B)
cacioba (b)

AA, Aa

BB,Bb
aa

bb
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4. 4.   zazunebis pirveli wyvilis Sejvarebisas  F1 TaobaSi Torme-

ti ve zazuna Savi iyo. es imas niSnavs, rom Savi Seferiloba do-

mi  nanturi (A) niSania, xolo TeTri _ recesiuli (a). imis gamo, 

rom F1 TaobaSi ar moxda daTiSva bewvis Seferilobis mixed-

viT, unda vivaraudoT, rom mamri Savi zazuna AA alelebis Sem-

cveli, anu homozigotia dominanturi niSnis mixedviT. mdedr 

TeTr zazunas aa alelTa SeTanwyoba unda hqondes, vinaidan 

TeTri Seferilobis aleli recesiulia da is Tavis moqmede-

bas mxolod homozigotur mdgo mareobaSi avlens. SevamowmoT 

Cveni varaudi:

Tu ruxi dedali homozigotia Tu ruxi dedali homozigotia 

_ _ AA, FAA, F1 TaobaSi yvela TaobaSi yvela

wiwila ruxi iqneba.wiwila ruxi iqneba.

Tu ruxi dedali Tu ruxi dedali 

heterozigotia _ heterozigotia _ Aa, FAa, F1 Tao- Tao-

baSi wiwilebis 50% ruxia, 50%baSi wiwilebis 50% ruxia, 50%

ki TeTri.ki TeTri.

  F1 TaobaSi yvela zazuna Savi Seferilobis daibadeba. e.i. Cveni 

varaudi gamarTlda.

  zazunebis meore wyvilis Sejvarebis Sedegad daibada 6 Savi da 

5 TeTri zazuna, e.i. bewvis Seferilobis mixedviT F1 TaobaSi 

moxda daTiSva. es SesaZlebeli iqneboda mxolod im SemTxveva-

Si, Tu Savi Seferilobis mamri am niSniT heterozigotia da 

aqvs Aa alelTa SeTanwyoba.
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  F1 TaobaSi daibadeba Savi da TeTri zazunebi TanafardobiT 

1:1, rac daaxloebiT Seesabameba am wyvilis SejvarebiT miRe-

bul STamomavlobas Soris Tanafardobas 1:1.

5. 5.   vinaidan bususiani nayofis mqone atmis TviTdamtverviT miRe-

buli 122 mcenaridan 91-ma ganiviTara bususiani nayofi, xolo 

31-ma _ gluvi, es imas niSnavs, rom fenotipuri Tanafardoba 

aris 3:1. es ki im SemTxvevaSia SesaZlebeli, Tu orive mSoblis 

genotipi iqneboda Aa. am Sefardebidan gasagebia, rom busu-

siani nayofi (A) dominirebs gluvze a. e.i.: 

a. a.   orive mSoblis genotipia Aa. 
  bb, gg da dd punqtze pasuxis gadacemad, warmovadginoT Sejva-

rebis sqema:

b.b.  orive mSobliuri forma warmoqmnis A da a alelis Semcvel 

gametebs.

g.g.   STamomavlebis genotipebia AA, Aa, aa.
d.d.   91 bususiani nayofis mqone mcenaridan heterozigoturia 2/4 

anu 50%.

6.6.   F2 Taobis hibridTa TviTdamtvervisas is mcenare, romelsac 

recesiuli niSani anu TeTri yvavilebi hqonda, F3 da momdevno 

TaobebSi aRar amJRavnebs daTiSvas. mis STamomavlobaSi aras-

dros Cndeba dominanturi niSnis, anu wiTeli yvavilis mqone 

mcenare. sul sxvagvarad iqceva F2 Taobis is hibridi, romelsac 

dominanturi niSani, anu wiTeli yvavili axasiaTebs. maT So-

ris SeiniSneba ori jgufi. pirveli jgufi dominanturi niSnis 

mqone mcenareTa saerTo raodenobis erT mesameds Seadgens. 

eseni arian dominanti homozigoti  mcenareebi, romlebic Sem-

dgom TaobebSi ar iTiSebian. maTi STamomavlobis momdevno 
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TaobebSi mxolod dominan-

turi niSani SeiniSneba. sru-

liad sxvagvarad iq  cevian F2 

Taobis sxva wiTelyvavil-

iani mcenareebi, romlebic 

dominanturi niSnis mcena-

reebis saerTo raodenobis 

2/3 Seadgenen. maT STamoma-

vlobaSi daTiSva imave Tana-

fardobiT _ 3:1 mJRavndeba 

(3/4 _ dominanturi, 1/4 _ 

recesiuli), rogorc meore 

Taobis hibridebSi.

7.7.  a.a. 

8. 8.  

a.a.   dominanturia Savi Seferi-

lobis aleli.

b.b.   mSobelTa genotipebia Aa.
g. g.   STamomavalTa genotipebia 

AA, Aa, aa.
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§12§12

dihibriduli Sejvareba

II genetikagenetika

  am ojaxSi orive anomaliis mqone bavSvis dabadebis albaToba 

Seadgens 3/16-s.

2. 2.   xveuli Tma da Worfliani kani dominanturi niSnebia, swori 

Tma da uWorflo kani _ recesiuli. xveuli Tmis ganmsazRvre-

li aleli aRvniSnoT A-Ti, swori Tmis _ a-Ti, Worfliani kanis 

ganmsazRvreli _ B-Ti, xolo uWorflosi _ b-Ti.

genotipebis mqone organizmebi warmoqmnian 

Semdegi tipis gametebs:

A A AB B B
A a ab b B

; da

1.1.   aRvniSnoT adamianSi TiTebis normaluri raodenobis ganmsazR-

vreli recesiuli aleli a-Ti, polidaqtiliis ganmsazRvre-

li dominanturi aleli A-Ti, kanis normaluri pigmentaciis 

ganmsazRvreli dominanturi aleli _ B-Ti, xolo upigmento-

bis ganmsazRvreli recesiuli aleli _ b-Ti. diheterozigot 

mSoblebs alelTa AaBb SeTanwyoba aqvT.
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  sworTmiani dedis alelTa SeTanwyobaa aa, xolo xveulTmiani 

mamis _ AA, radgan STamomavlobaSi Tmis formis mixedviT da-

TiSva ar moxda. uWorflo mamas alelTa bb SeTanwyoba aqvs, 

xolo Worflian dedas _ BB, vinaidan STamomavlebSi am niSni-

Tac ar moxda daTiSva. e.i. orive niSnis mixedviT mamis alelTa 

SeTanwyoba iqneba AAbb, xolo dedis _ aaBB.
  SevamowmoT Cveni varaudi.

  F1 TaobaSi yvela xveulTmiani da Worfliania. Cveni varaudi 

gamarTlda.

3. 3.   a. a. sada muxluxos da yviTeli parkis momcemi mdedri peplis zo-

lian muxluxosa da TeTri parkis momcem mamr pepelasTan Se-

jvarebiT miRebulma peplebma ganiviTares zoliani muxluxo-

ebi da yviTeli parkebi. STamomavlebs Soris daTiSva arc erTi 

niSniT ar moxda. maSasadame, orive pepela homozigotia orive 

niSnis mixedviT. aRvniSnoT muxluxos zoliani Seferilobis 

ganmsazRvreli dominanturi geni A-Ti, xolo sada Seferilo-

bis ganmsazRvreli recesiuli aleli _ a-Ti. parkis yviTeli 

Seferilobis ganmsazRvreli geni _ B-Ti, xolo parkis TeTri 

Seferilobis ganmsazRvreli recesiuli aleli _ b-Ti.

  orive niSniT homozigoti sada, yviTeli parkis momcemi mde-

dri peplis genotipia aaBB, xolo zoliani TeTri parkis mom-

cemi mamris _ AAbb.
  STamomavlobis genotipis dasadgenad warmovadginoT Sejva-

reba sqematurad:

 miRebuli STamomavlobis genotipia AaBb.
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b. b.   amocanis pirobis Tanaxmad, TuTis abreSummxvevias peplebis 

SejvarebiT miRebul STamomavlobaSi moxda daTiSva _ maT 

hqondaT oTxi tipis fenotipi. Tanafardoba fenotipis mixed-

viT Seadgens daaxloebiT 1:1:1:1.

  orive pepela diheterozigoturi rom yofiliyo, daTiSva 

genotipis mixedviT unda momxdariyo SefardebiT 9:3:3:1. Se-

sawyvilebeli peplebi orive niSniT homozigoturi rom yo-

filiyvnen, daTiSva ar unda momxdariyo. imis gamo, rom STa-

momavlobaSi daTiSva moxda orive niSniT, SefardebiT 1:1:1:1, 

unda vivaraudoT, rom zoliani yviTeli parkis momcemi pepela 

diheterozigotia AaBb genotipiT, xolo sada TeTri parkis 

momcemi pepela _ orive niSniT recesiuli homozigoti aabb 
genotipiT.

   SevamowmoT Cveni varaudi.

  Cven mier navaraudevi genotipebis mqone peplebis Sejvare-

biT fenotipis mixedviT miviReT oTxi gansxvavebuli pepela: 

zoliani muxluxosa da yviTeli parkis momcemi, zoliani mux-

luxosa da TeTri parkis momcemi, sada muxluxosa da yviTeli 

parkis momcemi, sada muxluxosa da TeTri parkis momcemi Tana-

fardobiT 1:1:1:1. es ki emTxveva amocanis pirobis monacemebs, 

e.i. Cven sworad vivaraudeT mSoblebis fenotipebi da genoti-

pebi. 

  SesaZlebelia meore variantic: Aabb X aaBb

4. 4.   xveulTmianobis ganmsazRvreli dominanturi geni aRvniSnoT 
E-Ti, swori Tmis ganmsazRvreli recesiuli aleli _ e-Ti, 

normaluri smenis ganmsazRvreli dominanturi geni _ A-Ti, 

xolo siyruis ganmsazRvreli recesiuli aleli _ a-Ti. amo-

canis pirobis Tanaxmad, mSoblebi orive niSniT homozigotebi 

arian, e.i. xveulTmiani yru vaJis genotipi iqneba EEaa, xolo 
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sworTmiani normaluri smenis mqone qalis _ eeAA.
  am qorwinebis Sedegad dabadebuli bavSvebis SesaZlo fenoti-

pis dasadgenad, sqematurad warmovadginoT es qorwineba.

  am qorwinebiT dabadebuli yvela bavSvi xveulTmiani da norma-

luri smenis mqone iqneba.

5.  5.   amocanis pirobis Tanaxmad, deda yru-munjia da ara aqvs podag-

ra, xolo mamas normaluri smena da metyveleba aqvs, magram daa-

vadebulia podagriT. vinaidan yru-munjoba recesiuli niSa-

nia, misi ganmsazRvreli geni aRvniSnoT a-Ti, xolo normaluri 

smenisa da metyvelebis ganmsazRvreli dominanturi aleli _ 
A-Ti; podagris ganmsazRvreli dominanturi geni avRniSnoT B-

Ti, xolo podagrisadmi midrekilebis arqonis recesiuli ale-

li _ b-Ti. dedas, romelic yru-munjia da ara aqvs podagra, 

eqneba aabb genotipi, xolo normaluri smenisa da metyvelebis 

mqone, podagriT daavadebul mamas SeiZleba hqondes oTxi ti-

pis genotipi: AABB, AaBB, AABb, AaBb. amitom yru-munji, po-

dagrisadmi midrekili bavSvis dabadeba damokidebuli iqneba 

imaze, Tu romeli genotipi aqvs mamas. unda vivaraudoT, rom 

yru-munji, podagrisadmi midrekilebis mqone bavSvi mxolod 

im SemTxvevaSi daibadeba, Tu mama orive niSniT heterozigo-

tia. sxvagvarad orive niSniT recesiul homozigot dedasTan 

qorwinebis SemTxvevaSi STamomavlobaSi daTiSva orive niSniT 

ar moxdeba.

   SevamowmoT Cveni varaudi.
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  STamomavlobaSi daTiSva moxda orive niSnis mixedviT: bavS-

vebis 25% _ normaluri smenis, podagrisadmi midrekile-

biT; 25% _ normaluri smenis, podagrisadmi midrekilebis 

arqoniT; 25% _ yru-munji, podagrisadmi midrekilebis ar-

qoniT; 25% _ yru-munji, podagrisadmi midrekilebiT. e.i. 

yru-munji, podagrisadmi midrekilebiT bavSvis dabadebis al-

baToba 25%-ia da mxolod im SemTxvevaSi, Tu mama heterozigo-

tia orive niSniT, anu aqvs AaBb genotipi.

  adamianSi axlomxedvelobis ganmsazRvreli dominanturi geni 

avRniSnoT M-iT, xolo normaluri mxedvelobis recesiuli geni 

_ m-iT, Taflisferi Tvalis ganmsazRvreli dominanturi geni 

_ B-Ti, xolo Tvalis cisferi Seferilobis recesiuli aleli 

_ b-Ti. axlomxedvel da TaflisferTvala mSoblebs SeiZleba 

hqondeT oTxi tipis genotipi: MMBB, MmBB, MMBb, MmBb. cis-

ferTvala da normaluri mxedvelobis Svilis genotipi unda iyos 
mmbb. aseTi genotipis mqone Svilis gaCenis albaToba mxolod im 

SemTxvevaSia mosalodneli, Tu STamomavlobaSi daTiSva moxdeba 

orive niSnis mixedviT. es ki SesaZlebelia mxolod orive niSniT 

heterozigoturi mSoblebis qorwinebiT, anu maTi genotipi unda 

iyos MmBb.
  SevamowmoT Cveni varaudi.
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1.1.               genotipis SemTxvevaSi sxvadasxva niSnis ganmsazRvreli

  genebi moTavsebulia sxvadasxva wyvil homologiur qromo-

somebSi. amitom isini damoukideblad gadanawildeba gameteb-

Si. 

     

            
genotipis SemTxvevaSi, sxvadasxva niSnis ganmsazRvreli 

genebi erT qromosomaSia lokalizebuli, amitom isini SeWidu-

lad damemkvidrdeba.

Cveni varaudi gamarTlda. mSoblebis genotipebia MmBb, xolo

erTaderTi Svilis _ mmbb.

§13§13

memkvidreobiTobis qromosomuli Teoria
genebis SeWiduli damemkvidreba

1     miRebuli Sedegebi Seesabameba mendelis dominirebis wess, anu 

mendelis I kanons.

2     drozofilas ruxi Seferiloba da normaluri frTebi dominan-

turi niSnebia, xolo Savi Seferiloba da Canasaxovani frTebi _ 

recesiuli, vinaidan F1 TaobaSi yvela drozofila ruxi Seferi-

lobisa da normalurfrTiania.

II genetikagenetika
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2.  a.a. am organizmis erT gametaSi aRmoCndeba 

ori qromosoma.

b.   es organizmi warmoqmnis oTxi tipis gametas.

g. erTmaneTisgan damoukideblad damemkvidrdeba sxvadasxva 

wyvil homologiur qromosomebSi lokalizebuli genebi, maga-

liTad, A da B; A da D; C da d. da a.S.

d.  SeWidulad damemkvidrdeba erT qromosomaSi lokalizebuli 

genebi, Tu homologiur qromosomebs Soris krosingoveri ar 

moxda. magaliTad, AC da bD, aC da Bd.

3.   danaoWebulTesliani simindebis SejvarebiT miiRes 5 010 Se-

ferili gluvi da 5 017 uferuli danaoWebuli marcvali. 

fenotipis mixedviT STamomavlebs Soris daTiSvaa 1:1. amasTan, 

STamomavlebis 50%-s aqvs erTi mSoblisTvis damaxasiaTebeli 

niSnebi, xolo meore 50%-s _ meore mSoblis. axali niSnebis 

mqone individebis warmoqmnas adgili ar hqonia. aseTi Sedegis 

miReba SesaZlebelia mxolod im SemTxvevaSi, Tu Teslis Se-

ferilobisa da formis ganmsazRvreli genebi erT qromosoma-

Sia lokalizebuli da am genebs Soris SeWiduloba srulia (e.i. 

krosingovers adgili ar hqonia). uferuli danaoWebuli Tes-
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lis mqone mcenare am niSnebis mixedviT recesiuli homozigo-

tia, sxva SemTxvevaSi, fenotipurad es niSani ar gamovlinde-

boda.

  Seferili gluvTesliani mcenare diheterozigoti unda iyos, 

radgan F1 Taobis hibridebSi am niSnis mixedviT adgili hqonda 

daTiSvas.

F1 TaobaSi hibridTa 50%-s Seferili gluvi Tesli aRmoaCnda, 

50%-s ki _ uferuli danaoWebuli, anu fenotipis mixedviT moxda 

daTiSva 1:1, rac Seesabameba amocanis pirobis Tanaxmad miRebul 

Sedegebs.

4.4.   F1 TaobaSi miRebuli oTxi gansxvavebuli fenotipis drozofi-

lebs Soris Tanafardobaa daaxloebiT 1:1:1:1. mSoblebis niS-

nebis mqone individebisa da axlad warmoqmnili niSnebis mqone 

individebis ricxvi TiTqmis erTnairia. genebi rom erT qromo-

somaSi yofiliyo lokalizebuli da maT Soris SeWidulobac 

sruli yofiliyo, ori fenotipis mqone individebi unda migve-

Ro. Cvens SemTxvevaSi oTxi gansxvavebuli fenotipis individia 

miRebuli.

  genebs Soris SeWiduloba rom arasruli yofiliyo, anu ad-

gili hqonoda krosingovers, oTxi gansxvavebuli fenotipis 

mqone individebis Tanabar raodenobas ver miviRebdiT. amitom 

unda vivaraudoT, rom es ori geni sxvadasxva wyvil homolo-

giur qromosomaSia lokalizebuli da isini erTmaneTisgan da-

moukideblad damemkvidrdebian.

  imis gamo, rom F1 TaobaSi moxda daTiSva orive niSnis mixedviT, 

wiTelTvala grZelfrTebiani drozofila diheterozigotia

. mewamulTvala moklefrTebiani drozofila recesiuli 

SevamowmoT Cveni varaudi.

(sxvagvarad recesiuli niSnebi ar gamov-

lindeboda).

homozi gotia 
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mcenaris genotipi ki        iqneba.

da iyos      

F1 TaobaSi oTxi gansxvavebuli genotipis drozofilaa: wiTe-

lTvala grZelfrTiani _ 25%; wiTelTvala moklefrTiani 

_ 25%; mewamulTvala grZelfrTiani _ 25%; mewamulTvala 

moklefrTiani _ 25%.

am monacemiT, es ori wyvili geni SeWiduli ar aris da Cveni 

varaudi gamarTlda.

5. 5.   amocanis pirobis Tanaxmad, F2 Taobis hibridebs Soris mSob-

lebisTvis damaxasiaTebeli niSnebis mqone mcenareebi gacile-

biT meti aRmoCnda, vidre axali niSnebis mqone, es ki imaze mi-

aniSnebs, rom am ori niSnis ganmsazRvreli geni SeWidulia da 

gametebis warmoqmnisas meiozis dros adgili hqonda krosin-

govers. imis gamo, rom F1 TaobaSi ar moxda daTiSva da yvela 

hibridi iyo mwvaneylortiani Seferili yvavilebiT da, amas-

Tan, vivaraudeT, rom es ori geni SeWidulia, mwvaneylortiani 

Seferili yvavilebis mqone mSobliuri mcenaris genotipi un-

AB

warmovadgenT am Sejvarebis sqemas ori Taobis manZilze:

. yviTelylortiani TeTryvaviliani mSobliuri 
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F1  TaobaSi yvela      mwvaneylortiani Seferilyvaviliani 

mcenarea.

mSoblebis genotipebia     da      .  

F2  Taobis hibridebis fenotipebia:

mwvaneylortiani Seferili yvavilebiT _ 43,3%

mwvaneylortiani TeTri yvavilebiT _ 4,5%

yviTelylortiani Seferili yvavilebiT _ 7,6%

yviTelylortiani TeTri yvavilebiT _ 44,6%

F2 Taobis hibridebis genotipebia _  , , , .

6. 6.   angoris bewvis sada Seferilobis bocvrisa da normaluri be-

wvis Wreli Seferilobis bocvris Sejvarebis Sedegad FZ Tao-

bis yvela hibrids normaluri bewvi da Wreli Seferiloba 

hqonda. aqedan gamomdinare, normaluri bewvisa da Wreli Se-

ferilobis genebi dominanturia, xolo angoris bewvis sada Se-

ferilobis genebi _ recesiuli. SemovitanoT aRniSvnebi: 
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da       .

  normaluri bewvi _ A, angoris bewvi _ a, Wreli Seferiloba 

_ B, bewvis sada Seferiloba _ b. gamaanalizebeli Sejvarebis 

Sedegad F2 TaobaSi miRebuli STamomavlebis fenotipis mixed-

viT Tu vimsjelebT (mSoblebis niSnebis mqone individebi gac-

ilebiT metia, vidre axali niSnebis mqone individebi), bewvis 

xarisxisa da Seferilobis ganmsazRvreli genebi SeWidulia. 

oTxi gansxvavebuli fenotipis individebis miReba ki mianiS-

nebs imaze, rom moxda krosingoveri.

  imis gamo, rom F1 TaobaSi ar moxda daTiSva bewvis xarisxisa da 

Seferilobis mixedviT, normaluri bewvisa da Wreli Seferi-

lobis erT-erTi mSobeli (davuSvaT mdedri) aris dominanti 

  dihomozigoti orive niSnis mixedviT, e.i.      . angoris bewvisa 

  da sada Seferilobis mamris genotipi ki iqneba       .

  warmovadgenT mSobliuri formebisa da gamaanalizebeli Se-

jvarebis sqemas:

mSoblebis genotipebia:
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F2 Taobis hibridebis genotipebia:     

F1 Taobis yvela hibridis genotipia           da normaluri bewvi da 

Wreli Seferiloba aqvs.     

F2 Taobis hibridebis fenotipebia:

normaluri bewvi da Wreli Seferiloba _ 45, 5%

normaluri bewvi da sada Seferiloba _ 7,7%

angoris bewvi da Wreli Seferiloba _ 4,5%

angoris bewvi da sada Seferiloba _ 42,3%

, , , .

§14§14

sqesis genetika
sqesTan SeWiduli niSnebis damemkvidreba

Tu X qromosomis Semcveli 

kvercxujredi ga na yo fi er-

da X qromoso mis Semcveli 

spermatozoi diT, zigotaSi 

aRmoCndeba XX sasqeso qro-

mosomebi _ daibadeba go-

gona.

Tu X qromosomis Semcveli 

kvercxujredi ga na yo fi er-

da y qromosomis Semc veli 

spermatozoidiT, zi  gotaSi 

aRmoCndeba Xy sas  qeso qro-

mosomebi _ dai badeba vaJi.

dabadebul gogonebsa da 

vaJebs Soris Tanafardobaa 

1:1.

1

II genetikagenetika
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1     am qorwinebis Sedegad daltonizmiT daavadebuli gogona ar 

daibadeba. gogonebis 50% iqneba daltonizmis genis mtarebeli.

2     am qorwinebiT dabadebuli gogonebis genotipebia: XDXD;XDXd.
3     am qorwinebis Sedegad SesaZlebelia rogorc daltonizmiT daa-

vadebuli, ise janmrTeli vaJebis dabadeba. vaJebis 50% janmrTe-

li iqneba, xolo 50% _ daltonizmiT daavadebuli.

4     gogonebs Soris hemofiliiT daavadebulebi ar iqnebian, isini 

SeiZleba janmrTelebi an hemofiliis genis mtareblebi iyvnen.

5     am gogonebis genotipebia XHXH  da XHXh.
6     am qorwinebis Sedegad daibadebian janmrTeli da daavadebuli 

vaJebic. janmrTeli da daavadebuli vaJebis dabadebis albaToba 

Tanabaria.

7     qalis mesame vaJi windacveTisgan gaTavisuflebuli iqneba, miuxe-

davad imisa, rom is qals sxva meuRlisgan eyola. hemofiliis geni 

vaJebs dedisgan gadaecemaT.

8     mamakacis mesame vaJi windacveTisgan gaTavisuflebuli ar iqneba, 

vinaidan is mamakacs sxva meuRlisgan eyola. unda vivaraudoT, 

rom es qali ar aris hemofiliis genis mtarebeli.

9     am SemTxvevaSi igulisxmeba vaJis Zmebi da biZebi dedis mxridan, 

vinaidan hemofiliis geni dedidan gadadis STamomavlebze.

10    am daavadebis gamomwvevi geni y qromosomasTan SeWiduli rece-

siuli genia.

  am qorwinebidan dabadebuli yvela gogona janmrTeli iqneba, 

radgan gogonebs y qromosoma ara aqvT. yvela vaJi daavadebuli 

iqneba.

11    kbilis minanqris cveTis mqone mSoblebs janmrTeli vaJi mxolod 

im SemTxvevaSi eyolebaT, Tu deda janmrTeli genis (b) mtarebe-

lia.
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2
 TeTrTvala mdedri genotipis mixedviT iqneba XwXw. sxvagvarad 

mdedri TeTrTvala ver iqneboda. rac Seexeba mamrs, imis gamo, 

rom y qromosomaSi Tvalis Seferilobis genis aleli ar aris da 

mamri wiTelTvalaa, X qromosomaSi iqneba wiTeli Tvalis domi-

nanturi aleli W. e.i. mamris genotipi iqneba XWy.
  hibridebis genotipebis dasadgenad warmovadgenT Semdeg sqemas:

hibridebs Soris wiTelTvala mdedrebis genotipia XWXw, xolo 

TeTrTvala mamrebis _ Xwy.

1. 1. 

2.2.   Tu geni SeWidulia X qromosomasTan, is gogonebsac gadaecema 

da vaJebsac.

3.3. medikosebma upasuxes qals, rom misi Svilebidan, gogonebi 

janmrTelebi iqnebian, xolo vaJebi, aucileblad daimemkvi-

drebdnen sindaqtilias, vinaidan sindaqtiliis geni y qromo-

somasTanaa SeWiduli.

4.4.  genetikuri TvalsazrisiT, es gamoTqma savsebiT swori ar aris. 

janmrTel mSoblebs, Tu isini daavadebis ganmsazRvreli rece-

siuli genebis mtareblebi arian, SeiZleba eyoloT daavade-

buli Svilebi. es, ra Tqma unda, im SemTxvevaSi, Tu zigotaSi 

aRmoCndeba orive mSoblidan miRebuli daavadebis gamomwvevi 

recesiuli geni.

5.5.  qali, ra Tqma unda, arasworad msjelobda, vinaidan dalto-

nizmis geni vaJma swored dedisgan miiRo.

6.6.  autosomaSi ganlagebuli defeqturi genebis gadacema ar aris 

damokidebuli imaze, Tu romeli mSobelia misi mtarebeli. is 

orive mSoblidan gadaecema STamomavlebs.
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1. 1. 

a.a.   heterozigoti dedis genotipia XPXP, xolo mamis XPY, vinaidan 

is janmrTelia.

  am qorwinebis Sedegad dabadebuli gogonebis 50% raqitiT 

iqneba daavadebuli, 50% ki janmrTeli iqneba. vaJebs Sorisac 

50% iqneba daavadebuli, xolo 50% _ janmrTeli.

b.b.   janmrTeli dedis genotipi iqneba XpXp, xolo daavadebuli 

mamis _ XPy. 

  am qorwinebiT dabadebuli yvela gogona daavadebuli iqneba 

raqitiT, xolo vaJebi janmrTelebi iqnebian.

2.  2.   F1 TaobaSi yvela mdedri iadoni yavisferi Seferilobis rom 

mieRoT, mamali recesiuli niSniT homozigoti (XaXa) unda yo-

filiyo, raTa mamlis Xa qromosomis Semcveli gametis dedlis 

y qromosomian gametasTan Serwymisas gamovleniliyo yavis-

feri Seferiloba. F1 Taobis yvela mamrSi mwvane Seferiloba 

rom gamovleniliyo, dedlis X qromosomaSi unda yofiliyo 

mwvane Seferilobis A geni, raTa mamlis Xa da dedlis XA game-

tebis Serwymisas yvela mamrSi mwvane Seferiloba gamovlenil-

iyo. e.i. Sewyvilebul dedals XAy, xolo mamals XaXa genotipe-

bi unda hqondeT.

  SevamowmoT Cveni varaudi.
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F1 TaobaSi mamrebi mwvane Seferilobis arian, xolo mdedrebi _ 

yavisferi. e.i. Cven sworad ganvsazRvreT mSoblebis genotipi.

3.3.   ruxi sxeulis mqone mdedri drozofilas Sejvarebisas yviTe-

li sxeulis mqone mamrTan F1 TaobaSi daTiSva ar moxda _ yve-

la hibrids, mdedrebsac da mamrebsac, ruxi sxeuli hqondaT. 

maSasadame, mdedrs XA XA  genotipi aqvs. yviTeli sxeulis mqone 

mamris genotipi ki iqneba Xay.

  `b~ punqtis SekiTxvebze pasuxis gasacemad SevadginoT am Se-

jvarebis sqema ori Taobis manZilze:

a.a. mSoblebis genotipebia: 

  mded ris XA XA, 

  mamris Xay;

b. b. F1 Taobis hibridebis geno-

tipebia: mdedris XA Xa, 
    mamris XAy.

F2 Taobis hibridebis genotipe-

bia: mdedris XA XA, XA Xa, mamris 

XAy; Xay.
F2 TaobaSi yvela mdedri ruxi 

Seferilobisaa. mamrebs Soris 

Seferilobis mixedviT moxda 

daTiSva 1:1, anu 50% hqonda 

ruxi sxeuli, xolo 50%-s _ yvi-

Teli sxeuli. miRebuli Sedegi 

Seesabameba amocanis pirobas.

4.4.   fenotipurad janmrTel dedas ornairi genotipi SeiZleba 

hqondes. Tu igi ar aris hemofiliis genis mtarebeli, misi 

genotipi iqneba XH XH. Tu deda janmrTelia, magram hemofi-

liis genis mtarebeli, misi genotipi iqneba XH Xh. hemofiliiT 

daavadebuli mamakacis genotipia Xh y.
  ganvixiloT qorwinebis sqema qalis orive genotipis SemTx-

vevaSi.



9999

Tu dedis genotipia XHXH, da-

ba debuli gogonebi jan mrTe li, 

mag ram hemofiliis ge nis mta reb  -

lebi iqnebian. va Jebi jan mr Te le-

bi daibadebian.

Tu dedis genotipia XHXh, da-

badebuli gogonebis naxevari 

he mofiliis genis mtarebeli iq-

neba, xolo naxevari _ hemofi-

liiT daava debu  li ,  r a c  Zal zed 

iSviaTia.

vaJebis naxevari janmrTeli, xo-

lo naxevari hemofiliiT daava-

debuli iqneba. hemofiliiT da-

ava debuli va Jebis dabadebis 

al ba Toba 50%-ia.

5.5.   imis gamo, rom mamas ar gaaCnda saofle jirkvlebi, qaliSvilis 

genotipi, iqneba XAXa. saofle jirkvlebis mqone vaJis geno-

tipi iqneba XAy. imis dasadgenad, eqnebaT Tu ara am qorwinebis 

Sedegad dabadebul vaJebsa da gogonebs saofle jirkvlebi, 

aRniSnuli qorwineba warmovadginoT sqematurad:

am qorwinebis Sedegad dabade-

bul gogonebSi sa ofle jirkv-

lebis uqon loba ar gamovlin-

da. vaJebis naxevars saofle 

jirkvlebi eqneba, xo lo naxe-

vars _ ara.
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hemofiliiT daavadebuli mamakacihemofiliiT daavadebuli mamakaci

janmrTeli mamakacijanmrTeli mamakaci

6.6.

a. a.   dedofali viqtoria aris `damnaSave~, vinaidan swored misgan 

gadaeca momdevno Taobebs hemofiliis geni.

b. b.   Svilebs Soris hemofiliiT daavadebuli iyo mxolod erTi ma-

makaci, xolo yvela qali janmrTeli iyo. SviliSvilebs Soris 

daavadebuli iyo sami mamakaci, xolo qali janmrTeli. Svil-

TaSvilebs Soris 6 mamakaci iyo daavadebuli da yvela qali _ 

janmrTeli. maTi ricxvi erTnairi ar aris.

g. g.   yvela SemTxvevaSi vaJebma hemofiliis geni dedisgan miiRes.

d.d.   am daavadebis geni qaliSvilma _ mtarebelma zog SemTxvevaSi 

dedisgan, zog SemTxvevaSi ki mamisgan miiRo.
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§15§15

genebis urTierTqmedeba
arasruli dominireba
komplementaroba, epistazi, polimeria
genTa mravlobiTi moqmedeba

1  andaluziuri wminda jiSis Savi da TeTri qaTmebis SejvarebiT F1 
TaobaSi yvela wiwila cisferi daibada.

am SemTxvevaSi adgili aqvs arasrul dominirebas. cisfer qaTams 

aqvs Aa genotipi. fermaSi mxolod cisferi qaTmis mosaSeneblad 

erTmaneTs Tu cisfer qaTmebs ajvareben, miiReben Semdeg Sedegs:

F2  TaobaSi fenotipis mixedviT adgili aqvs daTiSvas 1:2:1: da iba-

debian TeTri, Savi da cisferi qaTmebi. amitom SeuZlebelia mxo-

lod cisferi qaTmebis moSeneba.

II genetikagenetika
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2  IV jgufis sisxlis mqone mSoblebs aqvT JAJB genotipi. 

  warmovadginoT am mSoblebis qorwinebis sqema da gavarkvioT, 

romeli jgufis sisxli SeiZleba hqondeT maT Svilebs.

  am mSoblebs SeiZleba eyoloT Svilebi II (JAJA), III (JBJB) da IV (JAJB) 

jgufis sisxliT.

1     TeTryvaviliani surnelovani bardis genotipebi yvavilis Sefer-

ilobis mixedviT SeiZleba iyos AAbb, Aabb, aaBB, aaBb.

3  AAbb genotipis TeTryvaviliani bardebis Sejvarebisas STamomav-

lebs Soris ar SeiZleba aRmoCndes wiTelyvaviliani mcenareebi, 

vinaidan wiTeli feris warmoqmnisTvis saWiroa genotipSi iyos 

erTdroulad orive dominanturi A da B geni. mSoblebis geno-

tipSi ki B geni saerTod ar aris (swored amitom arian isini TeT-

ryvaviliani). amitom unda vivaraudoT, rom fenotipis mixedviT 

daTiSva ar moxdeba.

  SevamowmoT Cveni varaudi.

e.i. Cveni varaudi gamarTlda.
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4  F2 Taobis im STamomavlebs Soris, romelTa genotipSi aris Se-

ferilobis ganmsazRvreli dominanturi C geni, magram masTan 

erTad aris misi gamovlenis damTrgunveli dominanturi J ge-

ni, qaTmebi TeTri iqneba, e.i. CCJJ, CCJj, CcJJ, CcJj genotipis 

qaTmebi TeTri feris iqneba.

  

  TeTri iqneba is qaTme bic, romlebic homo zi goturebi arian upig-

men tobis recesiuli ge nis mixedviT. am SemTxve vaSi mniSvneloba 

ara aqvs ge notipSi iqneba Tu ara Seferilobis damTrgunveli 

dominanturi J geni. e.i. ccJJ, ccJj, ccjj genotipis qaTmebi TeTri Se-

ferilobisaa.

  im SemTxvevaSi, Tu genotipSi erTdroulad aRmoCndeba Seferi-

lobis gan msazRvreli dominan turi C geni da recesiuli j geni, 

romelsac ar gaaCnia Seferilobis daTrgunvis unari, qaTmebi Se-

ferili iq neba. e.i. CCjj, Ccjj genotipis qaTmebi Seferili iqneba.

  maSasadame, F2 TaobaSi STamomavlobis 3/16 Seferili iqneba.

5  Savkanianis genotipia A1 A1 A2 A2 A3 A3 A4 A4, TeTrkanianis ki _ a1 a1 
a2 a2 a3 a3 a4 a4.

  warmovadginoT Savkanianisa da TeTrkanianis qorwinebis sqema:
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am qorwinebiT dabadebul yvela bavSvs erTnairi fenotipi (anu 

kanis feri) da genotipi aqvs. isini daimemkvidreben Sualedur 

fers.

1.1.   mocemul SemTxvevaSi adgili aqvs arasrul dominirebas. ho-

mozigoti wiTelyvaviliani devispiras genotipia AA, xolo 

TeTryvavilianis _ aa. 

  F2 TaobaSi mcenareebis 1/4 (25%) wiTelyvaviliania, 2/4 (50%) _ 

vardisferyvaviliani da 1/4 (25%) _ TeTryvaviliani.
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2.2.   I jgufis sisxlis mqone dedis genotipia J0J0, xolo IV jgufis 

sisxlis mqone mamis _ JAJB. kiTxvaze swori pasuxis gasacemad 

aucilebelia, am mSoblebis qorwinebis Sedegad dabadebuli 

Svilebis sisxlis jgufis dadgena.

am qorwinebis Sedegad dabadebul Svilebs Soris 50%-s eqneba II 

jgufis (J0JA) sisxli, xolo 50%-s _ III jgufis (J0JB) sisxli. e.i. 

I da IV jgufis sisxlis mqone mSoblebi ar SeiZleba gamodgnen 

Svilebis donorad.

3.3.   Seajvares muqi wiTeli marcvlis mqone xorbali, romlis geno-

tipia A1 A1 A2 A2, TeTrmarcvlian xorbalTan a1 a1 a2 a2  geno-

tipiT.

F1 TaobaSi mcenareebis genotipia A1 a1 A2 a2. am mcenareebis marcv-

lebs Ria wiTeli Seferiloba eqneba.
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4.4.   Sesawyvilebeli cxenebis genotipebia CcJj. isini TeTri Se-

ferilobis iqnebian, vinaidan genotipSi C dominanturi genis 

gamovlena iTrguneba J dominanturi geniT. warmovadginoT am 

cxenebis Sejvarebis sqema:

  am SejvarebiT ibadeba 12 TeTri, 3 Savi da 1 JRali Seferilo-

bis cxeni. genTa urTierTqmedebas, roca erTi genis moqmedeba 

iTrguneba sxva araaleluri geniT, epistazi hqvia.

5. 5.   Seajvares ori diheterozigoti ruxi Tagvi. am Tagvebis geno-

tipia BbCc. warmovadginoT am Sejvarebis sqema:
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albinosebi arian.

genotipSi recesiuli c geni homozigotur mdgomareobaSi Trgu-

navs rogorc B ruxi Seferilobis, ise b Savi Seferilobis genebis 

gamovlenas. amitom Tagvebi, romelTa genotipebia
      

              da             genotipis mqone Tagvebi Savi feris iqnebian, 

vinaidan dominanturi C geni ar Trgunavs Savi Seferilobis rece-

siuli b genis gamovlenas, romelic homozigotur mdgomareoba-

Sia.

ruxi Seferiloba eqneba, vinaidan maT genotipSi aris rogorc 

ruxi Seferilobis dominanturi B geni, ise dominanturi C geni, 

romelic ar Trgunavs  genis gamovlenas.

, , ,

,

da 

amrigad, am Sejvarebis Sedegad fenotipis mixedviT miviReT da-

TiSva: 9/16 _ ruxi Tagvi; 3/16 _ Savi Tagvi; 4/16 _ albinosi.

6.6.   

a.a.   TuTiyuSebis Seferilobis gansazRvraSi adgili aqvs komple-

mentarobas, vinaidan komplementarobis dros araaleluri 

ge nebi genotipSi erToblivi arsebobisas ganapirobebs axali 

niS nis ganviTarebas.

b. b.   amocanis pirobis gaTvaliswinebiT, sxvadasxva Seferilobis 

Tu TiyuSebs unda hqondeT Semdegi genotipebi:

yviTels _

mwvanes _

cisfers _

TeTrs _

,

, ,,

,

genotipis mqone Tagvebs 
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g.g.

am SejvarebiT daibadeba oTxi gansxvavebuli fenotipis TuTiyu-

Si: 9/16 _ mwvane; 3/16 _ yviTeli; 3/16 _ cisferi; 1/16 _ TeTri.

7. 7. 

a. a.   homozigoti wiTelyvaviliani normaluri simaRlis mqone gu-

lisabas genotipia AABB, xolo wiTelyvaviliani juja mcena-

ris _ aabb.
b.b.   erTi mSobliuri forma warmoqmnis AB, xolo meore mSobli-

uri forma _ ab gametebs.

g.g.   STamomavlebis fenotipebisa da genotipebis dasadgenad sqema-

tu rad warmovadgenT am Sejvarebas:

A

A
A A

A

A

a

a
a a

a a

  am SemTxvevaSi STamomavlebis 100% fenotipurad vardisferi 

da normaluri simaRlis iqneba, xolo genotipis mixedviT _ 

Aa  Bb. 
d. d.   pirvel TaobaSi miRebuli STamomavlebis erTmaneTTan Se-

jvarebiT miRebuli hibridebis genotipebisa da fenotipebis 

dasadgenad warmovadginoT Sejvarebis sqema.
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§16§16

memkvidruli cvalebadoba

 mutaciuri i-rnm:

  ucu _ agc _ acg _ acg _ ua

  misi Sesabamisi mutaciuri cila:

  serini_serini_treonini_treonini

F2 TaobaSi miRebuli STamomavlebidan wiTeli normaluri simaR-

lis Rero hqonda 3 gulisabas. wiTeli juja _ 1-s, TeTri norma-

luri _ 3-s, TeTri juja _ 1-s, vardisferi normaluri _ 6-s, 

xolo, vardisferi juja _ 2-s. STamomavalTa genotipebi kargad 

Cans penetis cxrilSi.

II genetikagenetika
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is absoluturad ar hgavs normalur cilas da amitom, cxadia, mis 

funqcias ver Seasrulebs.

1     organizmis genotipSi erTiT meti qromosomis gaCena meiozis pro-

cesis normaluri mimdinareobis darRvevis Sedegia. am dros ho-

mologiuri qromosomebis erT-erTi wyvili erTmaneTs ar scil-

deba. isini erTi polusisken miemarTeba. amis gamo warmoiqmneba 

gameta, sadac qromosomaTa haploiduri raodenobis nacvlad, 

erTiT meti qromosoma aRmoCndeba. Tu aseTma gametam monawil-

eoba miiRo ganayofierebis procesSi, maSin zigotaSi erTiT meti 

qromosoma iqneba. magaliTad, dauns 47 qromosoma aqvs. am SemTx-

vevaSi 24 qromosomiani gameta (nacvlad 23-isa) ganayofierda 23 

gametiT da zigotaSi 47 _ erTiT meti qromosoma aRmoCnda.

2     qromosomaTa nakrebis 2-jer gazrdac meiozis procesis darRve-

vis Sedegia. am SemTxvevaSi, homologiuri qromosomebis wyvile-

bi erTmaneTs ar scildeba da gametaSi qromosomTa haploiduri 

kompleqtis nacvlad, diploiduri raodenoba iqneba. Tu ori ga-

meta qromosomaTa diploiduri nakrebiT erTmaneTs Seerwya, mii-

Reba zigota qromosomaTa 2-jer meti raodenobiT.

3     daunis sindromiT daavadebuls 47 qromosoma aqvs _ 21-e wyvili 

qromosomis nacvlad _ sami. patara Tavi, brtyeli, odnav Sesiebu-

li saxe, iribi, monRoloiduri tipis Tvalis Wrili, mokle xelebi 

da fexebi mokle TiTebiT, Sinagani organoebis anomaliebi, unayo-

foba _ yvela es niSani dauns axasiaTebs.

  terner-SereSevskis sindromiT daavadebuls aqvs 45 qromosoma 

(44 + X). zigotidan mxolod mdedrobiTi sqesis Canasaxi viTarde-

ba. daavadebuli tandabali, mamakacuri aRnagobisaa. misTvis ti-

puri niSania deformirebuli yuris niJarebi da mokle kisridan 

daSvebuli kanis naoWi, romelic mxrebs uerTdeba. sasqeso or-

ganoebi ganuviTarebeli aqvs, amitom unayofoa. klainfelteris 

sindromi mamakacebSi gamovlindeba. daavadebulis qromosomaTa 

kompleqtSi erTi zedmeti X qromosomaa (44 + XX). daavadebul 

mamakacs momwifebis procesSi uyalibdeba saWurisis tipis sxe-

uli _ viwro mxrebi da mkerdi, farTo menji, grZeli kidurebi, 

gadidebuli sarZeve jirkvlebi, sustad ganviTarebuli kunTebi 

da Tmiani safarveli. saTesle milebis uqonlobis gamo, ar gamou-

muSavdeba spermatozoidebi, rac misi unayofobis mizezia.
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1.  1.   azotovani sasuqebis Semcveli produqtebis sakvebad gamoye-

neba dnm-is mraval ubanSi gamoiwvevs citozinis uraciliT 

Canacvlebas, rac dnm-is struqturas mniSvnelovnad Secvlis.

2. 2.   erTi nukleotidis amovardna dnm-is molekulis dasawyisSi 

mTlianad daarRvevs i-rnm-is nukleotidur Tanmimdevrobas, 

xolo delecias dnm-is molekulis boloSi aseTi Sedegi ar eq-

neba _ cila-produqtSi mxolod erTi aminomJava iqneba gansx-

vavebuli, normalur cilasTan SedarebiT.

3.3.   orive tripleti _ uac da uau _ aminomJava Tirozinis ko-

duri niSnebia, amitom aseT mutacias cila-produqtze gavle-

na ar eqneba da ujredi ganagrZobs normalur funqcionirebas.

4. 4.   tripleti uaa stop-kodonia, amitom cilis sinTezi Sewydeba. 

`siCume~ dairRveva, radgan cila, romelic ujredSi garkveul 

funqcias asrulebda, aRar arsebobs, es ki ujredis normalur 

funqcionirebas daarRvevs.

5.5.   azotovani sasuqebi mcenaris zrdas uwyobs xels. maTi Warbad 

gamoyenebis SemTxvevaSi mcenare arabunebrivad didi zomisaa 

an did nayofsa da Zirxvenebs warmoqmnis. azotovani sasuqi Za-

lze kargad ixsneba wyalSi, amitom eWvis gaCenis SemTxvevaSi 

sakmarisia, mcenare (magaliTad, kartofili, kombosto, Warxa-

li, stafilo) wvril naWrebad daWra da wyalSi moaTavso. wylis 

ramdenjerme gamocvlis Semdeg SegiZlia is sakvebad gamoiye-

noT.

6. 6.   cvalebadobis es tipi miekuTvneba qromosomul mutacias.

or albinoss, aa genotipiT, ar SeiZleba hyavdes normaluri pig-

mentaciis Svilebi, erTi gamonaklisis garda: rogorc Cans, erT-

erTi mSoblis genotipSi moxda mutacia, ris Sedegad recesiuli 

_ upigmentobis geni Seicvala dominanturi _ pigmentaciis ge-

niT.



112112

§17§17

aramemkvidruli cvalebadoba

1     simaRlis matebasTan erTad, atmosferoSi Jangbadis raodenoba 

mcirdeba, rac qsovilebSi mis ukmarisobas iwvevs. amitom Jang-

badisadmi sasicocxlo moTxovnileba organizms aiZulebs adap-

taciurad upasuxos eriTrocitebis raodenobis momatebiT.

2     barSi daSvebisas Tagvebis sisxlSi eriTrocitebis raodenoba 

daiklebs.

3     erTnair pirobebSi daTesili TeTryvaviliani da wiTelyvavili-

ani primulis Teslebidan aRmocenebuli mcenare erTnairi feris 

yvavilebs ganiviTarebs. ra Tqma unda, gaaCnia, rogori pirobebi 

iqneba.

4   a.  a. 

  dietiT wonis dakleba iqneba modifikaciuri cvalebadoba, vi-

naidan dietiT icvleba fenotipi _ wona, xolo genotipi ucvle-

li rCeba. amaze miuTiTebs dietis darRvevis SemTxvevaSi, wonaSi 

isev momateba.

  b.  b.

  erTi da igive dietiT sxvadasxva adamiani erTnairad ar iklebs, 

radgan yovel maTgans Tavisi wonis reaqciis norma aqvs da wona 

mxolod am farglebSi icvleba.

5     lobios Teslis zomis cvlilebis mizezia gansxvavebuli garemo 

pirobebis _ temperaturis, ganaTebis, niadagis tenianobis moq-

medeba.

II genetikagenetika
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Cinuri primula 30°Cinuri primula 30°C -ze da ufro maRal  -ze da ufro maRal 

temperaturaze ikeTebs TeTr yvavilebs, temperaturaze ikeTebs TeTr yvavilebs, 

xolo gacilebiT dabal temperaturaze xolo gacilebiT dabal temperaturaze 

_ vardisfers._ vardisfers.

Sereuli qorwinebiT daibada TeTri Sereuli qorwinebiT daibada TeTri 

gogona da Savi vaJi.gogona da Savi vaJi.

bayayis Tavkombalas nawlavis sigrZe, bayayis Tavkombalas nawlavis sigrZe, 

mxolod mcenareuli sakvebiT kvebisas, mxolod mcenareuli sakvebiT kvebisas, 

orjer metia cxoveluri sakvebiT mkvebavi orjer metia cxoveluri sakvebiT mkvebavi 

Tavkombalas nawlavis sigrZeze.Tavkombalas nawlavis sigrZeze.

qromosomaSi moxda misi erT-erTi nawilis qromosomaSi moxda misi erT-erTi nawilis 

gaormageba.gaormageba.

zamTris dadgomasTan erTad cxovelebma zamTris dadgomasTan erTad cxovelebma 

Seicvales bewvis Seferiloba da sixSire.Seicvales bewvis Seferiloba da sixSire.

janmrTel mSoblebs SeeZinaT mglis janmrTel mSoblebs SeeZinaT mglis 

sasiani bavSvi.sasiani bavSvi.

genuri mutaciagenuri mutacia

qromosomuli qromosomuli 

mutaciamutacia

kombinaciuri kombinaciuri 

cvalebadobacvalebadoba

modifikaciurimodifikaciuri

cvalebadobacvalebadoba

1. 1.   qaTmebis Sejvarebisas STamomavlebSi axali fenotipis indi-

videbis gaCena gamoiwvia kombinaciurma cvalebadobam. Tumca 

ar aris gamoricxuli araalelur genTa urTierTqmedeba, mu-

taciebi.

2.  2.   sisxlis jgufis variaciuli rigis codna saSualebas iZleva 

dadgindes, Tu romeli jgufis sisxli gvxvdeba ufro xSirad 

mocemuli qalaqis mosaxleobaSi. amis gaTvaliswinebiT, sad-

gurSi meti raodenobiT unda iyos momaragebuli swored im 

jgufis sisxli, romelic ufro xSirad gvxvdeba.
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3.  3.   `Selamazebul~ niSnebs Svilebi ver daimkvidreben, radgan 

plas tikuri operacia cvlis mxolod fenotips. amitom isini 

memkvidreobiT miiReben im niSnebs, romelic dedas operaciam-

de hqonda.

4.  4.   gogonebs vurCevdiT, solariumSi xSirad ar iaron. dasxivebis 

dozis daucvelobis SemTxvevaSi SeiZleba, problema SeeqmnaT 

kanis ujredebis gadagvarebis gamo.

1.  1.  swori pasuxia b;b;

2.  2.  swori pasuxia b.b.

saSualo maCveneblidan mkveTri gadaxra miuTiTebs daavadebaze. 

Tu adamianis arteriuli wneva saSualo maCvenebelze dabalia, 

adamiani hipotoniiTaa daavadebuli, xolo Tu maRali _ hiper-

toniiT.
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1. 1.   qimera miTologiuri arsebaa, rome-

lic sxvadasxva cxovelis `nakrebia~. 

mas erTi cxovelis Tavi aqvs, meoris 

_ tani, mesamis _ kudi, meoTxesi _ 

frTebi da a.S. rekombinaciuli dnm-

ic sxvadasxva organizmis dnm-is nawi-

lebs Seicavs.

2.2.   insulinis miReba genuri inJineriiT:

§18§18
bioteqnologia
genuri inJineria
genmodificirebuli baqteriebi

3.3.   yvelaze mTavari kiTxvebi, albaT, aseTi iqneboda: xom ar dakar-

ga streprococus mutans-ma genmodificirebis gamo baqteriebTan 

brZolis unari _ misi mTavari funqcia piris RruSi? xom ar 

SeiZina man adamianisTvis raime mavne Tviseba, romelic jerje-

robiT ar Cans, magram ramdenime xnis Semdeg SeiZleba gamov-

lindes?

  gamocdac, albaT, am mimarTulebiT unda warimarTos.

III Tanamedrove genetikuri teqnologiebiTanamedrove genetikuri teqnologiebi
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genmodificirebuli mcenareebi. maTi miRebis mizani
genmodificirebuli mcenareebis miRebis teqnologiebi
genmodificirebuli mcenareebis gamocda

§19§19

1   azoti organizmisTvis ori umniSvnelovanesi nivTierebis _ ci-

lebisa da nukleinis mJavebis SedgenilobaSi Sedis.

2   azotis nakleboba mosavlianobas amcirebs, radgan cilebi ujre-

dis nebismieri organoidis SedgenilobaSi Sedis. maT gareSe uj-

redebisa da qsovilebis warmoqmna da, aqedan gamomdinare, mcena-

ris zrda-ganviTareba warmoudgenelia.

3   mosavlianobis gazrdis mizniT, niadagSi azotovani sasuqebi Se-

aqvT.

4  sasuqi sakmaod Zviria. niadagidan sasuqma mcenareSi rom SeaR-

wios, naTesebis uxvi morwyvaa aucilebeli. amis gamo, mcenareuli 

produqtis TviTRirebuleba izrdeba.

1. 1.   somatotropini zrdis hormonia, romelsac fermerebi saqon-

lis masisa da misgan warmoqmnili produqciis raodenobis ga-

sazrdelad iyeneben.

2.2.   celulazaTi fermerebi cxovelebisTvis gankuTvnil mcena-

reul sakvebs amuSaveben, raTa is ufro advilad gadasamuSave-

beli da kaloriuli gaxdes.

3.3.   epidermisis zrdis faqtori SesaZlebelia gamoyenebuli iqnas 

damwvrobebis, didi Wrilobebisa da kuW-nawlavis daavadebebis 

(gastriti, wyluli) dros dazianebuli epiTelis ujredebis 

aRsadgenad.

4. 4.   am hormonebs cxovelebis hipofizisa da kuWqveSa jirkvli-

dan Rebulobdnen. am gziT miRebuli hormonebis gamosavlia-

noba mcirea. xelovnurad, qimiurad dasinTezebuli es nivTi-

erebebi sakmaod Zviria, amitom genuri inJineriiT miRebul 

pro duqtebs bevrad didi upiratesoba gaaCnia.

  baqteriebi restriqtazebs maTi `mtrebis~ _ fagebis winaaRm-

deg iyeneben. restriqtazebi baqteriaSi SeWrili virusis dnm-s 

fragmentebad anawevrebs da am gziT zRudavs maT gamravlebas 

sakuTar ujredSi.
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mavneblis mimarT gamZleoba

parazitebis mimarT winaaRmdegoba

gaumjobesebuli sakvebi Rirebuleba

53%

42%

7%

1. 1.   amerikis SeerTebul StatebSi genmodificirebuli mcenaree-

bis gamoyvanis mTavari motivaciaa mosavlianobis gazrda da, 

aqedan gamomdinare, mcenareuli produqtis gaiafeba.

2.2.   rogorc Cans, am mcenareebiT peplebi ikvebebian. maTi Wupre-

bi ki,mdinareSi mcxovrebi organizmebis sakvebs warmoadgens. 

peplebis ganadgureba mdinaris ekosistemis kvebiT qselze 

imoq medebs.

3. 3. 

a.a.   indoeTma genmodificirebuli bambis moyvana ar unda Sewyvi-

tos, radgan es mniSvnelovnad daazaralebs mis ekonomikas.

b.  b.   aseTi SemTxveva, SesaZloa, sxva drosac, sxvagvaradac ganme-

ordes.

g. g.   genmodificirebulma bambam, SesaZloa, indoeTis bunebriv da 

xelovnur ekosistemebze arasasurvelad imoqmedos.

4.4. 

a.a.   msofliom ar unda Tqvas saerTod uari mcenareTa  genmodi-

ficirebaze.

b.b.   arasasurveli faqtebis Tavidan acileba mxolod genmodi-

ficirebul mcenareTa gamocdis vadis gaxangrZlivebiTa 

da misi garemoze zemoqmedebis Zalian gulmodgine da mra-

valmxrivi SeswavliTaa SesaZlebeli.

5. 5.   saqarTvelo darwmunebuli unda iyos, rom es mcenare xan-

grZlivi drois manZilze aris gamocdili, rogorc adamianis 

janmrTelobaze moqmedebis TvalsazrisiT, aseve garemos mra-

valferovnebaze misi zemoqmedebis kuTxiT da is, am mxriv, ara-

1.1.   adamianis organizmSi azotovani sasuqis saxiT moxvedrili 

azotmJava Zlier damJangvel azotovan mJavad gardaiqmneba, 

ro melic hemoglobinis rkinas Jangavs da amis gamo, is Jang-

bads veRar ikavSirebs. 

2. 2.   genmodificirebul bambas mavneblebi da parazitebi veRar 

anadgurebs, amitom misi mosavlianoba izrdeba, es ki bambis 

TviTRirebulebas amcirebs.
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nair risks ar Seicavs. mxolod amis Semdegaa SesaZlebeli gen-

modificirebuli mcenaris Semotana dasaTesad.

§20§20

genmodificirebuli cxovelebi. maTi Seqmnis mizani
cxovelTa klonireba

1   dolis namdvili, biologiuri deda is cxvaria (II), romelmac sar-

Zeve jirkvlis ujredis birTvSi arsebuli genebis mTeli krebu-

li gadasca mas.

2   klonirebuli cxovelebi, erTkvercxujrediani tyupebis msgav-

sad, erTmaneTis aslebi arian, romlebic genebis zustad erTnair 

nakrebs Seicaven. amitom klonirebas im SemTxvevaSi mimarTaven, 

rodesac ama Tu im cxovelis zusti aslis miReba surT. genmodi-

ficireba ki niSnavs sxvadasxva organizmis genebis erT organizm-

Si Tavmoyras (bunebaSi ararsebuli SeTanwyobiT). am meTods or-

ganizmisTvis axali Tvisebis misaniWeblad mimarTaven.

1.1. 

a. a.   sisxlis Sededebis faqtors sisxldenisadmi midrekili paci-

entebisa da hemofiliiT daavadebulTa samkurnalod iyeneben.

b. b.   eriTropoetini anemiebis samkurnalod SeiZleba iyos gamoye-

nebuli, vinaidan is Zvlis wiTel tvinSi eriTrocitebis war-

moqmnas aZlierebs. 

2.2.   erTi da igive fenotipSi, SesaZloa, sxvadasxva genotipi 

`imalebodes~, amitom fenotipurad kargi niSnebis mqone Zro-

xas, Sesa Zloa, SeeZinos xbo arasasurveli niSniT da misi STa-

momavlobac aseTive niSniT daibados.

  `oqros brinjis~ moyvana iseTi qveynebisTvisaa sasicocxlod 

aucilebeli, romlebSic ukiduresad mwvaved dgas mosaxleo-

bis sakvebiT momaragebis problema. isini moklebulni arian 

mravalferovan mcenareul produqtebs, romlebic organiz-

misTvis aucilebel karotins Seicavs.
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1.1.

a.a.   `sinjaraSi ganayofierebis~ meTodis upiratesobebia:

  xaris spermatozoidebis Senaxva didi xnis ganmavlobaSi (Sesa-

Zlebelia, wlobiTac);

  hipofizis hormonis Seyvana zrdis momwifebuli kvercxujre-

debisa da, Sesabamisad, miRebuli individebis raodenobas;

   zigotis danawevreba aseve mkveTrad zrdis STamomavlebis 

ricxvs;

  Canasaxis ganviTareba `surogati dedis~ organizmSi xdeba, 

ami tom sasurveli niSnis mqone Zroxis `mocdena~ makeobisTvis 

Tveo biT ar xdeba da misgan didi raodenobiT kvercxujreds 

Rebu loben. ase rom, `sinjaraSi ganayofierebis~ meTodis 

Ziri Tadi upiratesoba individebis ricxobriobis gazrdaSi 

mdgo mareobs.

b.b.   am meTodis dros, zustad sasurveli niSan-Tvisebis mqone cxo-

velis miRebis 100%-iani garantia ar arsebobs, Tumca, `wagebis 

Sansi~, STamomavlobis gamo, mkveTrad mcirdeba.

2. 2. 

b.b.   am qveynebSi genmodificirebuli sakvebis raodenoba aseTi eqs-

perimentebis gamo ver gaizrdeba, radgan cdebSi gamoyenebu-

li cxovelebis saxeobebi (Tagvebi, virTagvebi, reptiliebi) 

sakvebad ar gamoiyeneba.

g.g.   am miznebisTvis cxovelebi ar gamoiyeneba.

d.d.  eqsperimentebis ZiriTadi nawili adamianis janmrTelobasa da 

ganaTlebas emsaxureba.

e.e.   imedia, rom es namdvilad asea.
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b. b.   `sinjaraSi ganayofiereba~ amis garantias ar iZleva;

g.g.   sasurveli sqesis cxovelis miReba mxolod klonirebiTaa

  SesaZlebeli.
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1.1.  dasaTesad Semotanili cocxali genmodificirebuli mcenare 

orgvar risks Seicavs. erTi riski ukavSirdeba imas, ramde-

nad usafrTxoa adamianis janmrTelobisTvis misi sakvebad 

ga moye neba; meore riski ki imas, moaxdens Tu ara is negatiur 

gavlenas garemos biomravalferovnebaze. amitom, Tu mcenare 

mxolod sakvebad Sedis qveyanaSi, sanam ar dadasturdeba mi-

si usafrTxoeba garemoze zemoqmedebis TvalsazrisiT, misi 

gamo yeneba dasaTesad ar SeiZleba.

§21§21

genmodificirebuli organizmebi da biologiuri 
usafrTxoeba

1.1.

a.a.  `oqros brinji~ Cveulebrivi brinjisgan beta-karotinis Semc-

ve lobiT gansxvavdeba, rac adamianis organizmisTvis, uda-

od, metad saWiro nivTierebaa. magram saqarTveloSi mravali 

mcenare mohyavT, romelic mdidaria am nivTierebiT da misi 

miReba genmodificirebuli brinjis saxiT aucileblobas ar 

warmoadgens. amitom, albaT, Cveulebrivi brinji, riTac kaco-

brioba aTaswleulebia ikvebeba, gacilebiT usafrTxoa.

b. b.   ukiduresi CrdiloeTisa da agreTve im qveynebis mosaxleo-

bisTvis, romelsac mravaferovan mcenareul sakveb produqt-

ze xeli ar miuwvdeba, aucilebelicaa da gamarTlebulic 

`oqros brinjis~gamoyeneba.

2.2. 

a.a.   ar mivemxrobodi;

b.b.   davupirispirdebodi;

g.g.   yovelgvari gadaWarbebis gareSe SeiZleba iTqvas, rom saqarT-

veloSi arsebuli pomidvris jiSebis sagemovno Tvisebebi nam-

dvilad gamorCeulia. es araerTxel aRuniSnavT saqarTveloSi 

stumrad Camosul ucxoelebsac.

  genmodificirebuli pomidvrebis yinvagamZleoba da meqani-

kuri mdgradoba ar aris Zlieri argumenti maTi sakvebad Semo-

tanisTvis, radgan:

  dasavleT saqarTvelodan aRmosavleT saqarTvelomde (aseve

  CrdiloeTidan samxreTamde) sul ramdenime saaTis savali 

manZilia da gansakuTrebuli meqanikuri gamZleoba, kargad 

transportirebis SemTxvevaSi, pomidors ar esaWiroeba.

  saqarTveloSi ar aris iseTi Zlieri yinvebi, rom arCevani gen-

modificirebuli pomidvris sasargeblod gakeTdes.

  rac Seexeba genmodificirebuli pomidvris dasaTesad Semota-

III Tanamedrove genetikuri teqnologiebiTanamedrove genetikuri teqnologiebi



121121

nas, amis kategoriuli winaaRmdegi viqnebodi, radgan is gaaua-

resebda adgilobrivi pomidvris jiSebs da isic gasarkvevia, 

rogor imoqmedebda saqarTvelos biomravalferovnebaze.

§22§22

adamianis genomis proeqti
genetikuri testireba medicinaSi
genetikuri testireba kriminalistikaSi

1   dnm `mbrZanebeli molekulaa~, romelic gansazRvravs da akon-

trolebs nebismieri organizmis sicocxlesa da normalur cxo-

velqmedebas. amitom warmoudgenelia is imgvarad araraci ona-

lurad iyos agebuli, rom mis 97%-s funqcia ar gaaCndes.

2   ironizeba da sarkazmi zogadad cudia, miTumetes, amas Cveni mTa-

vari molekula ar imsaxurebs.

restriqtaza

tute

samedicino testirebis 
procedura:
1.1. dnm mutaciuri geniT;

2. 2. dnm-is fragmentebi;

3.3. dnm-is fragmentebis 

    eleqtroforezi;

4.4. qaRaldi; 

5. 5. sasinji dnm.

6.6. rentgenis firfitaze 

   gamovlenili mutaciuri geni.

1

2

3

4

5

6

3   dnm-is fragmentebSi ori polinukleotiduri jaWvia, romlis 

nukleotiduri wyvilebi erTmaneTTanaa dakavSirebuli. tutiT 

maTi erTmaneTisgan dacilebis gareSe sasinji dnm mutaciur gens 

ver daukavSirdeba da ver gamoavlens _ rentgenis firfitaze 

araferi gamoCndeba.

4   es procesi manamde gagrZeldeba, vidre sinjaraSi praimerebisa da 
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nukleotidebis raodenoba nuls ar gautoldeba.

5   adamianis organizmSi arsebuli fermentebi optimalurad 37-38°C-is 

farglebSi muSaobs.

6  maRal temperaturaze isini denaturirdeba. am dros denatura-

cias ganicdis ara marto fermentebi, aramed sxva cilebic. swored 

amitom aris saSiSi adamianisTvis Zalze maRali sicxe.

       1 dnm-is molekula didi raodenobiT fosfor-

mJavas Seicavs. misi naSTebi uaryofiTadaa 

damuxtuli. amitom fragmentebi dadebiTad 

damuxtuli eleqtrodisken gadaadgildeba.

2  Tu eleqtrodebs adgils SevucvliT, eleqt-

roforezis procesi ver warimarTeba.

3  ori adamianis meore fraqciis fragmentebi 

erT  maneTisgan zomiT gansxvavdeba. meore 

ada mianis dnm-is meore fragmenti, rogorc 

Cans, gacilebiT didi zomisaa, amitom mas pa-

tara ganarbeni aqvs.

I II

4  ori adamianis dnm-is pirveli da mexuTe fraqciis fragmentebi 

eleqtroforezisas Tanabar manZils gadian. es fragmentebis erT-

nair zomaze metyvelebs. fraqciebis sisqeSi gansxvavebis mi zezi 

ki isaa, rom iq sxvadasxva raodenobis fragmentia Tavmoyrili. 

pirveli adamianis pirvel fraqciaSi gacilebiT meti fragmen-

tia, vidre meore adamianis pirvel fraqciaSi. amave mizeziT aris 

gamowveuli gansxvaveba am adamianebis mexuTe fraqciaSi. es ki imas 

niSnavs, rom adamianebi erTmaneTisgan ara mxolod ganmeorebad 

nukleotidTa SedgenilobiT gansxvavdebian, aramed erTnair nuk-

leotidTa ganmeorebis ricxviTac.

1.1. 

a. a.   mkvlelobaSi eWvmitanili adami-

anis eleqtroforegrama mkveT-

rad gansxvavdeba mkvlelobis ad-

gilidan aRebuli dnm-is sinje bis 

eleqtroforegramebisgan. ami-

tom am adamianis dadanaSauleba 

mkvle lobaSi, am monacemebis sa-

fuZvelze, ar SeiZleba.

b.b.   iatakidan aRebul sisxlsa da 

saReW rezinze arsebuli nerwy-

vis eleqtroforegramebi miu-

TiTebs, rom mkvlelobis adgil-

ze sxva pirovnebac imyofeboda, 

romelsac Wriloba miayenes.

1.1. msxverplis sisxli;

2.2. sisxli msxverplis 

    tansacmelze;

3. 3. sisxli iatakze;

4. 4. nerwvi saReW rezinze;

5.5. eWvmitanilis sisxli.

1 2 3 4 5
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  Tu vin miayena mas Wriloba, amaze pasuxis gacema eleqtro-

foregramis mixedviT SeuZlebelia.

g. g.   safuZveli imisa, rom gamoiricxos eWvi  dakavebuli pirovnebis

  monawileobaze mkvlelobaSi, ar arsebobs.

2. 2.   col-qmari pirveli bavSvis biologiuri mSoblebi arian, vi-

naidan am bavSvis eleqtroforegramis pirveli da meoTxe fraq-

ciebi dedis fraqciebs emTxveva, xolo meore da mesame fraq-

ciebi _ mamisas; coli meore bavSvis biologiuri dedaa, radgan 

am bavSvis meoTxe da mexuTe fraqciebi dedis fraqciebs emTx-

veva; bavSvs sxva mama hyavs, radgan qmris fraqciebis msgavsi 

fraqciebi bavSvis eleqtroforegramaze ar aris.

a. a.   col-qmari mesame bavSvis biologiuri mSoblebi arian, radgan 

bavSvis meore da mexuTe fraqcia dedis fraqciebs emTxveva, 

xolo danarCeni _ mamisas.

b.b.   meoTxe bavSvs sxva ded-mama hyavs, radgan misi arc erTi fraq-

cia ar emTxveva col-qmris fraqciebs.

1.1.   TiTebis anabeWdi yovel adamians individualuri aqvs, iseve, 

rogorc dnm-Si nukleotidebis Tanmimdevroba. swored am 

msgav sebis gamo uwodes erT-erT Tanamedrove dnm-teqnolo-

gias aseTi saxeli.

2.2.   erTkvercxujredian tyupebs dnm-Si nukleotidebis zustad 

erTnairi Tanmimdevroba gaaCniaT.

3. 3.   erTnairi sisxlis jgufi da rezus-faqtori mraval adamians 

aqvs. amitom pirovnebis identifikacia am niSnis mixedviT Seu-

Zlebelia. is romelime konkretuli SemTxvevisTvis SeiZleba 

gamodges.

4.4.   recesiuli geni, Tu mas raime gansakuTrebuli pirobebi ar Se-

eqmna, fenotipurad ar vlindeba. aqedan gamomdinare, adamiani-

sadmi aseTi midgoma mxolod imitom, rom mas ama Tu im daa-

1 2 3 4I IIII

mSoblebisa da bavSvebis 

`dnm-is TiTebis anabe-

Wdebi~

I. deda;

II. mama;

1, 2, 3, 4 _ bavSvebi.
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vadebis gamomwvevi recesiuli geni aqvs, amoraluria.

a.a.   fenilketonuriiT daavadebuli bavSvis dabadebis Tavidan 

acileba ori gziT SeiZleba moxdes. pirveli gza: xdeba orive 

mSoblis testireba am daavadebis recesiuli genis aRmosaCenad. 

gamoiTvleba daavadebuli bavSvis gaCenis albaToba. mSoblebi 

Rebuloben gadawyvetilebas _ gaaCinon Tu ara bavSvi.

b.b.  meore gza: Canasaxis testireba. im SemTxvevaSi, Tu gairkva, rom 

bavSvi daavadebulia, mSoblebi Rebuloben gadawyvetilebas 

_ Sewydes Tu ara orsuloba. meore gza sastikia. mas bevrad 

sjobs mSobelTa testireba fenilketonuriis gamomwvevi genis 

gamovlenaze.

g.g.   dieta iTvaliswinebs cilovani produqtebiT SezRudul sak-

vebs. amasTanave, rekomendebulia iseTi cilebi, romlebic fe-

nilalanins mcire raodenobiT Seicavs. sakvebidan cilovani 

produqtebis saerTod gamoricxva ar SeiZleba, radgan cilebi 

bavSvs normaluri zrda-ganviTarebisTvis esaWiroeba.

§23§23

genuri Terapiis meTodebi
veqtoris problema
Rerovani ujredebi
genuri Terapiis eTika

1  plazmuri membranis ZiriTadi kompo-

nentia fosfilipidebi, romlebSic 

cilis molekulebia CarTuli. 

liposoma     

2  plazmuri membranis hidrofoburi ga-

remos gavliT citoplazmaSi SeRweva 

hidrofobur nivTierebebs SeuZlia.

3  liposomas dnm-mde misaRwevad pla z -

muri membranisa da birTvis garsis mem-

branebis gadalaxva mouwevs.

4  normaluri genebiT eqimebs `genebis 

biblioTeka~ amaragebs.
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genebis biblioTeka: 
1.1. dnm-is molekula;

2. 2. A, B, C da D genebi;

3. 3. rekombinaciuri baqteria 

_ erT-erTi `wigni” genebis 

biblioTekidan.

1

3

2 2 2 2

 adamianis genebiT ganpirobebuli fenotipuri niSnebia: Tvalis 

forma da feri, nikapis forma da zoma, warbebis forma, cxviris 

forma da zoma, Tmis feri, kanis feri da a.S.

1.1.

a.a.   sxvadasxva feris burT e b i  

 x i s  fi  gu raze sxvadasxva sa-

xis ujredebs aRniSnavs, xo-

lo xis datotvili Rero ki 

Rerovan ujredebs.

b.b.  inglisuri sityva stem-is 

erT -erTi qarTuli Sesa tyvi-

sia `warmomSobi~. es ter   mini 

sakmaod zustad asa xavs Re-

rovani ujredebis funq  cias.

1.1.   Rerovani ujredebis sami ZiriTadi Tvisebaa: aradiferencire-

ba, mudmivi gamravlebis unari da sxvadasxva saxis ujredebad 

specializaciis unari.

2.2.   qloris ionebis arxis deformaciisa da gadaketvis gamo, epiTe-

luri ujredebis mier gamoyofil sekretSi irRveva Sefardeba 

marilebsa da wylis Semcvelobas Soris. saofle jirkvlebi Za-

lian koncentrirebul ofls gamoyofs, romelSic mkveTradaa 

gazrdili marilebis Semcveloba. swored es marilebi warmo-

qmnis nafifqs kanze.

3.3.   kistozuri fibrozis dros, pankreasidan saWmlis momnelebe-

li fermentebis gadasvla Tormetgoja nawlavSi SezRudulia, 

amitom sakvebi cudad gadamuSavdeba. garda amisa, lorwoTi 

amofenilia wvrili nawlavebis Semwovi zedapiri da nawilob-
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riv gadaumuSavebeli sakvebis mcire nawili gadadis sisxlSi. 

amitom bavSvebi gamxdrebi arian da zrdaSi mniSvnelovnad 

CamorCebian.

4.4.   bavSvebs maRali kaloriulobisa da advilad gadasamuSavebeli 

sakvebi unda miewodos, raTa minimalurad mainc iqnas dakmayo-

filebuli organizmis moTxovnileba.

2.2.   aseTi damokidebulebiT adamianis genomisgan aRaraferi dar-

Ceba _ is mTlianad gadakeTdeba.

3. 3.   imedia, rom organoTa transplantaciis meTods momavalSi 

kon kurencias Rerovani ujredebis transplantacia gauwevs. 

is moxsnis donoris problemas _ organoTa transplantaci-

isas xom, ZiriTadad, axlad gardacvlili adamianis organo-

ebs iyeneben. zogjer donorad axlobeli, arc Tu iSviaTad ki 

sruliad ucxo adamianebi arian. amitom es procedura mraval 

samarTlebriv da eTikur aspeqtTan aris dakavSirebuli.

1.1.   alcheimeris daavadebis samkurnalod SesaZlebelia efeqturi 

aRmoCndes Wiplaris Rerovani ujredebis transplantacia. Tu 

es daavadeba mxolod erTi genis mutaciis Sedegia, SesaZloa, 

mecnierebma genuri Terapiis romelime meTodis gamoyenebac 

scadon.

2.2. 

a.a.   afrikis mosaxleobis is nawili, romelic heterozigotia namg-

lisebri anemiis gamomwvevi alelis mixedviT, malariiT ar avad-

deba da sicocxlis maRali xangrZlivobiT gamoirCeva.

b. b.   sasqeso ujredebSi daavadebis gamomwvevi genis nacvlad norma-

luri genis CarTva Seamcirebs namgliseburi anemiiT daava-

debulTa ricxvs afrikis mosaxleobaSi, Tumca, mosaxleobis 

udidesi nawili malariiT daavaddeba.
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§24§24

§25§25

Sexedulebebi cocxali samyaros evoluciis Sesaxeb
lamarkis evoluciuri Teoria

Carlz darvini
darvinis Sexeduleba xelovnur gadarCevaze
arsebobisaTvis brZola
darvinis Sexeduleba bunebriv gadarCevaze

1.   1.   organizmSi organoebis varjiSiT gamowveuli cvlileba xdeba 

am niSan-Tvisebis reaqciis normis farglebSi. es modifikaci-

uri cvalebadobaa, romelic memkvidreobiT ar gadaecema. 

2.   2.   sakvebis mosapoveblad, mtrebisgan Tavis dasacavad patara 

xorTumi jer gaiweleboda, Semdeg am mizniT xSirad gamoye-

nebisas gaZlierdeboda. aseTi xorTumi Semdgom Taobebs ga-

daecemoda da warmoiqmneboda grZeli da ZlierxorTumiani 

spilo.

swori pasuxia d.d.

1.1.  kisris; xmeboda; grZelkisera; nadgurdebodnen; grZelkisera; 

bunebrivi; mravali.

2.2.  gamotovebuli sityvaa `Senze~. aRwerili situacia irmebs So-

ris gamoxatavs Sidasaxeobriv brZolas, irmebsa da vefxvebs 

Soris saxeobaTaSoris brZolas da vefxvebs Soris Sidasaxe-

obriv brZolas.

IV evolucia

IV evolucia
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1.1. aRwerili situacia saxeobaTaSoris brZolis magaliTia.

6. gadarCevis Sedegia jiSis miReba.6. gadarCevis Sedegia jiSis miReba.

gadarCevis SedegigadarCevis Sedegi
bunebrivi bunebrivi 
gadarCevagadarCeva

xelovnuri xelovnuri 
gadarCevagadarCeva

1. ganamtkicebs gansazRvrul niSnebs.1. ganamtkicebs gansazRvrul niSnebs.

2. ganamtkicebs im niSnebs, romelic 2. ganamtkicebs im niSnebs, romelic 

sasargebloa adamianisTvis.sasargebloa adamianisTvis.

3. ganamtkicebs im niSnebs, romelic 3. ganamtkicebs im niSnebs, romelic 

sasargebloa saxeobisTvis.sasargebloa saxeobisTvis.

4. masala gadarCevisTvis memkvidruli 4. masala gadarCevisTvis memkvidruli 

cvalebadobaa.cvalebadobaa.

5. gadarCevis Sedegia bunebriv pirobebTan 5. gadarCevis Sedegia bunebriv pirobebTan 

Seguebuloba da axali saxeobebis warmoqmna.Seguebuloba da axali saxeobebis warmoqmna.

a b g d

+

-

+

+

2 1 1 1

+

-

+

+

-

+

-

+

3.3. 

4.4.

1. 1. swori pasuxia a;a;

2. 2. swori pasuxia b;b;

3. 3. swori pasuxia g.g.

es faqti ar ewinaaRmdegeba darviniseul mosazrebas arsebobis-

Tvis brZolis Sesaxeb, vinaidan urTierTdaxmarebis, TanamSrom-

lobisa da Tavganwirvis SemTxvevebi cxovelebSi arsebobisTvis 

brZolaSi gadarCenas emsaxureba.
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§26§26

evoluciis sinTezuri Teoria
saxeoba
saxeobis kriteriumebi
populacia

1. 1.  saxeobis gansazRvrisTvisa da individebis erTi saxeobis Tvis 

mikuTvnebisTvis sakmarisi ar aris arc erTi maTgani, anu mxo-

lod erT-erTi kriteriumi. amitom saxeobis ganmartebisTvis 

calke arc erTi ar gamodgeba. saWiroa, rom ganmarteba yvela 

maTgans moicavdes.

2.2.  vinaidan meliebis yvela es forma erT saxeobas _ Cveulebriv 

melas miakuTvnes, rogorc Cans, maT msgavsi bioqimiuri da ge-

netikuri kriteriumebi gaaCniaT.

3. 3.  unda Catardes am spiloebis kariotipebis citologiuri ana-

lizi, Seedaros erTmaneTs maTi qromosomebis ricxvi da for-

ma. SesaZlebelia, genetikuri analiziT Sedardes genuri Tan-

mimdevroba. ufro grZeli da Zviri gzaa wyvili spilos SeZena 

da garkveva, eyolebaT Tu ara maT STamomavloba tyveobaSi.

4.4.  Secdomaa a  da gg asoebiT aRniSnuli winadadebebi.

swori pasuxia a.

es exeba im organizmebis populaciebs, romlebic usqesod an par-

Tenogenezurad mravldeba.

IV evolucia
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§27§27

emikroevolucia
mikroevoluciis faqtorebi: mutacia, populaciuri talRebi,
izolacia, genebis nakadi da dreifi

1.1.

2. 2. 

a b eg vd z

1 2 3 1 6 5 4

1 2 3 4

a.a.   baqteriebis Stamze antibiotikebiT imoqmedes meore etapze.

b.b.   wiTeli feris baqterias antibiotikebisadmi gamZle geni ga-

aCnda.

g.g.   ar gaaCnda.

d.d.   antibiotikebis zemoqmedebis Semdeg.

IV evolucia
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1.  1.   kombinaciuri cvalebadoba ganpirobebulia sqesobrivi gam-

ravlebis procesSi genebis gadajgufebiT. nebismieri popu-

laciis individebi yovelTvis gansxvavdebian erTmaneTisgan 

genotipebiT. amitom Tavisufali Sejvarebis dros yovelTvis 

warmoiqmneba genebis axali kombinaciebi. TviT es kombinaciebi 

ar iwvevs arc axali populaciisa da arc qvesaxeobis warmoqm-

nas, magram isini aucilebeli masalaa gadarCevisTvisa da evo-

luciuri cvlilebebisTvis. 

gadarCevis zewola yvelaze metia lurj monakveTze.

2.2.  

swori pasuxia g.g. 

§28§28

bunebrivi gadarCeva
bunebrivi gadarCevis formebi

    xismzomelebis populaciaSi Wvartlisa da bolis gamonabolq-

vis Semcireba gamoiwvevda populaciis SedgenilobaSi muq da Ria 

feris peplebs Soris sawyisi Tanafardobis aRdgenas.

IV evolucia
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1. 1.  xelovnuri gadarCevis dros adamians gadarCeva erTi, sasur-

veli mimarTulebiT mihyavs, romelic  populaciaSi misTvis 

saintereso niSnis gaZlierebas iwvevs. es ki ver miiRweva verc 

mastabilizirebeli da verc dizruptuli gadarCevisas.

2. 2.  xerxemlianebis sisxlSi hormonebisa da glukozis SedarebiT 

mudmivi koncentraciis arseboba mastabilizirebeli moqme-

debis Sedegia.

3. 3.  `cocxalma namarxebma~ mastabilizirebeli gadarCevis wyalo-

biT moaRwies Cvenamde. 

4.4.  mamoZravebeli gadarCevis dros populaciis individebis ni-

San-Tvisebebi normidan garkveuli mimarTulebiT gadaixreba. 

swored amitom, mamoZravebel gadarCevas mimarTulebiTsac 

uwo deben.

5.   5.   disprution qarTulad gaxleCas niSnavs.

1.   1.   swori pasuxia a;a;

2.   2.   swori pasuxia b.b.

§29§29

organizmTa Seguebuloba _ bunebrivi gadarCevis Sedegi
mimikria
qceviTi Seguebuloba
fiziologiuri Seguebuloba
STamomavlobaze zrunva

1     Txunelas miwis saTxrelad niCabiviT momarjvebuli, TiTebze apk-

gadakruli wina kidurebi aqvs. sxeuli xSiri bewviTaa dafaruli. 

is brmaa. mercxals frenaSi exmareba didi frTebi, kompaqturi 

soliseburi sxeuli, msubuqi ConCxi, mokle nawlavi, Sardis buS-

tis ararseboba.

2     mdedri kruxobis periodSi SeumCneveli unda iyos mtrisTvis.

3     aTasobiT kilometris gacurvas didi energia sWirdeba. am ener-

giiT gvelTevzas sxeulSi dagrovili cximi uzrunvelyofs. muqad 

Seferili zurgi mas SeumCnevels xdis sargasis zRvis did siRr-

me ebSi kvercxisdebisas. 2000 metris siRrmeze sakmaod bnela, ami-

tom gvelTevzas Tvalebi udideba.

4     aseT poziciaSi Tevzis qercli naklebad azianebs yanCis saylapavs 

IV evolucia
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  (gaixsene Tevzis sxeulze qerclebis ganlagebis mimarTuleba).

5     qaris mimarTulebis sawinaaRmdegod moZraobisas, msxverpli lo-

mis suns ver grZnobs.

6     bunebriv pirobebSi mSobels adevnebuli naSierebi daculni ari-

an mtrisgan. imprintingi im SemTxvevaSi SeiZleba iyos saziano, 

Tu naSierebi raime mizezis gamo pirvelad sxva sagans an cxovels 

dainaxaven da mas aedevnebian. am dros maT mravali saSiSroeba 

SeiZleba daemuqros.

7     samnemsa maxaTa, sxva TevzebTan SedarebiT, mcire raodenobis   

kvercxebs unda debdes, vinaidan is zrunavs STamomavlobaze.

8     Txilis Teslis magar naWuWs advilad texen ciyvebi, Tagvebi   

da sxva cxovelebi.

1.1.   bunebriv pirobebSi sxvadasxva feris sagnebze moTavsebuli 

mwvane muxluxoebidan, frinvelebi akenkaven yvela muxluxos, 

garda im muxluxoebisa, romlebic mwvane saganze iyo moTavse-

buli.

3.3.

a.a.   mamrs budes movacilebdiT;

b. b.   mamrs movacilebdiT budes da budes gamudmebiT mivawodeb-

diT JangbadiT mdidar wylis nakads;

g. g.   mamrs davtovebdiT da budis xvrelebs davxuravdiT ise, rom 

masSi wylis axali nakadi ar moxvedriliyo.

  samive variantis SemTxvevaSi davakvirdebodiT qviriTis gan-

viTarebas.

4.4.   savaraudod, mecnierebi am daskvnamde Semdegi eqsperimentiT 

unda misuliyvnen:

a.a.   bartyebis gamoCekvis Semdeg deda Toliebi moaciles budes 

da ar misces naWuWebis gadayris saSualeba. bartyebi mtaceb-

lebis msxverplni gaxdnen.

b.b.   Seaferades naWuWis SigniTa fena gareTa fenis msgavsad. bar-

tyebi mtacebeli frinvelebis Tavdasxmas gadaurCnen.

5.5.   mamlebs mdedrebTan SedarebiT aqvT: mkveTrad Seferili bum-

buli, grZeli kudi, SedarebiT didi bibilo, kargad gamoxatu-

li dezebi fexebze da Zlieri niskarti. Zlieri niskarti da 

dezebi mamals mtris mosagerieblad sWirdeba, xolo mkveTri 

Seferiloba _ mdedrebis misazidad da mtrebis yuradRebis 

misapyrobad.
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1. 1.   gugulisa da am frinvelis kvercxebi garegnulad hgavs erTma-

neTs.

2.2.   xvlikebi kuds iwyveten da Seatoveben pirSi mters. Tavdacvis 

am saSualebas TviTdasaxiCreba hqvia.

3.  3.   migraciisadmi swrafva instinqturia da is Taobidan TaobaSi 

gadadis.

4.4.   Tandayolili qceva gaCenisTanave vlindeba da mis gamomuSave-

bas dro ar sWirdeba.

5.  5.   mercxlebi mwerebiT ikvebebian, romlebic gazafxulze, daT-

bobasTan erTad intensiurad mravldebian.

1. 1.   Tevzebs meTevzis fexis dabakunebaze refleqsi gamoumuSavde-

baT. am xmis gagonebisas isini swrafad ikribebian xvrelTan da 

Cveulebisamebr, sakvebs elodebian. amiT sargeblobs meTevze 

da didi lodinis gareSe, swrafad iWers Tevzebs.

2. 2.   qaTmis gripTan brZolis RonisZiebebi gansakuTrebiT mkacrde-

ba im periodebSi, rodesac mimomfreni frinvelebi saqarT-

velos teritoriaze aRmoCndebian.

3.3.   aseTi tansacmeli da samxedro aRWurviloba maT garemoSi 

mtrisTvis SeumCnevels xdis.

1.1. swori pasuxia d;d;

2. 2. swori pasuxia IIIIII;

3. 3. swori pasuxia g.g.

§30§30

saxeobis warmoqmnis formebi
geografiuli saxeobaTawarmoqmna
ekologiuri saxeobaTawarmoqmna
makroevolucia
evoluciis damamtkicebeli sabuTebi
divergenciuli da konvergenciuli evolucia

1. 1.   kaSxlebis ageba, mdinareTa kalapotis Secv  la da sxv. xels uw-

yobs geografiul saxeobaTa warmoqmnas, vi naidan bunebaSi mim-

dinare procesebs emateba.

IV evolucia



135135

2.2.   mocemul SemTxvevaSi adgili aqvs ekologiur saxeobaTa war-

moqmnas, radgan es saxeobebi erT arealSi binadroben. re-

produqciuli izolacia ki gamoiwvia qcevis gansazRvruli ti-

pis formirebam.

I II

3. 3. 

a.a. 

  situacia asaxavs mTis barieris warmoqmnis gamo geografiul 

izolacias.

b.b.   axali saxeobis warmoqmnas Seesabameba II situacia.

g.g.   frinvelis populaciis cvlilebas Seesabameba I situacia, xo-

lo lokokinisas _ II.

4.   4.   mikroorganizmebi napovni iyo uZveles qanebSi, SedarebiT axal -

gazrda qanebSi _ jer mwerebi, xolo Semdeg mcenareebi, rom-

lebsac es mwerebi mtveravdnen.

5.   5.   biogenetikuri kanonis TvalsazrisiT, ilustraciis mixedviT, 

mocemuli peplis winaprad SeiZleba CaiTvalos Wiebi.
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1.  1.  swori pasuxia g;g;

2.  2.  swori pasuxia d;d;

3.  3.  swori pasuxia d;

4.  4.  swori pasuxia b.

6.6.   isini ylortis saxecvlilebas warmoadgenen.

7.7.   zvigenisa da veSapis kudis farfli analogiuri organoebia.

8.8.   planariis, buzisa da adamianis Tvalebi analogiuri organoe-

bia.

9.9.   yvela xerxemlianis kiduri, amfibiebidan ZuZmwovrebis CaTv-

liT.

10.  10.  mTis batebSi TiTebs Soris apki rudimentuli organoa. is mo-

cemuli saxeobis yvela individs aqvs. atavizmebi ki mxolod 

calkeul individebSi vlindeba.

§31§31

biologiuri progresi da regresi

1. 1.   ra Tqma unda, adamiani, misi saqmianobis dros bunebaze dama-

binZurebeli moqmedebis gamo.

2. 2.   Tbilsisxlianebs SeuZliaT ara marto Tbil, aramed civ gare-

moSi cxovrebac.

1.  1.  swori pasuxia b; d; e.b; d; e.

2.   2.   swori pasuxia a.a.

3.   3.   swori pasuxia d.d.

4.4.   swori pasuxia g.g.

5.   5.   swori pasuxia b.b.

6.   6.   swori pasuxia b.b.

7. 7. 

a b eg vd

2 2 1 1 1 2

IV evolucia
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§32§32

§33§33

ekologia _ samecniero disciplina

1. molekuluri done _ bioqimia, molekuluri biologia

 ujredi _ bioqimia, citologia

 qsovili _ anatomia, fiziologia, bioqimia

 organo _ anatomia, fiziologia, bioqimia

 organizmi _ anatomia, zoologia, botanika, bioqimia

 populacia _ zoologia, botanika, ekologia

 Tanasazogadoeba _ ekologia

 ekosistema _ ekologia, geografia

2.

a. es ekosistema _ savanaa

b. maRali balaxi da dabali xeebi, upiratesad akacia. anti-

lopa, Jirafi, martorqa, Savi kameCi, lomi.

mcenare _ cxovelis sakvebi, Jangbadis momwodebeli, cxove-

lis sabinadro garemo.

cxoveli _ mcenaris Teslis gamavrcelebeli, mcenaris dam-

mtveravi.

1  farTo, didi zedapiris mqone foTlebiT da grZeli, moZravi yun-

webiT, es mcenareebi maqsimalurad iWeren mzis sxivebis im uki-

duresad mcire raodenobas, rac daburul tyeSi qveda iarusamde 

aRwevs.

2  es hormonia melatonini, mas epifizi gamoimuSavebs.

ekologiuri faqtorebi
abioturi faqtorebi
klimati
sinaTle

V ekologia ekologia 

V ekologia ekologia 
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1.1.

I

s
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s
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b

a

V IXII VI XIII VII XIIV VIII XII

A

B

a.a.   zamTars, adre gazafxulsa da gvian Semodgomas.

b.b.  isini erTmaneTisgan mkveTrad zafxulSi gansxvavdebian.

g.g.   am periodSi intensiurad naTdeba A jgufis mcenareebi da 

sinaTle ver aRwevs B jgufis mcenareebamde.

d.d.   B mrudi ekuTvnis balaxovan mcenareebs, A _ xe-mcenareebs.

e. e.   farTofoTlovan foTolcveniaSi.

1.1.  es mcenareebi sinaTlis mcenareebs miekuTvnebian. aseTi mcena-

reebi arian agreTve savanisa da udabnos mcenareebi.

2.2.  `helio~ mzes niSnavs, `fitos~ _ mcenares. heliofiti, ro-

gorc Cans, sinaTlis mcenareebs aRniSnavs.

3.3.  sinaTliT gamowveul tropizms heliotropizmi hqvia. is 

sinaTlis mimarTulebiT mcenareTa nawilebis moZraobaSi 

mdgo mareobs.

4.4.  fototropizmis qimiuri safuZveli auqsinis moqmedebaa.

5.5.  es struqtura epifizia.

6.6.  planaria da Wiayela sinaTles gaurbian, evglena sinaTlis 

mimarTulebiT gadaadgildeba, futkrisTvis gansakuTrebuli 

mniSvneloba ferad mxedvelobas aqvs. is ultraiisfer sxiveb-

sac arCevs.

planariaplanaria

Wiayela

evglenaevglena

futkari

Tveebi
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ufro marTebuli A klasifikaciaa, radgan bunebaSi Crdilis 

moyvaruli mcenareebi ar arseboben. isini, ubralod, iZulebuli 

arian icxovron sxva mcenareebis CrdilSi, risTvisac evoluciis 

manZilze maT mravali Seguebuloba gamoumuSavdaT.

mcenareebimcenareebi mcenareebimcenareebi

sinaTlissinaTlis

moyvarulimoyvaruli
CrdilisCrdilis

Crdilis Crdilis 

amtaniamtani

CrdilisCrdilis

moyvarulimoyvaruli

Crdilis Crdilis 

amtaniamtani

sinaTlissinaTlis

moyvarulimoyvaruli

A B

1.1.   fitoqromis signali mcenareul hormonebs gadaecema.

2.2.   dRis xangrZlivoba mudmivi faqtoria, romelic saukunee-

bis manZilze ar icvleba. magaliTad, 16 oqtombris dRis xan-

grZlivoba bolo 100 wlis ganmavlobaSi erTi da igivea, maSin, 

rodesac am wlebis ganmavlobaSi, 16 oqtombers temperatura 

Zalian farTo sazRvrebSi, vTqvaT 50C-dan 300C-mde SeiZleba 

icvlebodes. `temperaturisTvis rom daejerebina~, 300C-iani 

siTbos Semdeg zamTari ise dadgeboda, rom mcenareebi zam-

Tris sicivisTvis momzadebas ver moaswrebdnen.

3.3. 

a.a.   es procesi ujredebis dayofaa.

b.b.   sinaTlis mikroskopiT.

g.g.   medikamentebi, romlebic mikromilakebis warmoqmnas an mis 

damoklebas, e.i. cila-tubulinis polimerizacia-depolimeri-

zaciaze moqmedebs.

§34§34

abioturi faqtorebi
temperatura
wyali

2  endogenuri ewodeba wyals, romelic organizmSi organuli niv-

Tierebebis, magaliTad, cximebis wvisas gamoTavisufldeba. egzo-

genuria wyali, romelsac organizmi garedan, smiT Rebulobs.

V ekologia ekologia 
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1. 1.   rogorc wesi, qserofitebi cvilis maRali da qlorofilis 

dabali Semcvelobis gamo, mkveTrad mwvaneebi ar arian, maT na-

crisferi dakravT. aseve aqvT an Zalze sqeli wvniani foTlebi 

da Rero, an piriqiT _ gamomSrali da tyaviseburi miwiszeda 

nawilebi. aseT mcenareebs mziani adgili unda miuCino da iSvi-

aTad morwya. wyliT uzrunvelyofil mcenareebs ki mkveTrad 

mwvaned Seferili didi zomis nazi da Txeli foTlebi aqvT. 

isini naklebad ganaTebul adgilze, uxvad morwyvisas igrZno-

ben Tavs kargad.

2. 2.   es fiziologiuri Seguebulobaa SuadRis maRal temperatu-

rasTan. xSiri sunTqvisas bevri wyali orTqldeba da organiz-

mi grildeba.

3. 3.   frinvelebi Tbilsisxliani cxovelebi arian. maTi tempera-

tura garemoze ar aris damokidebuli. xvlikis metabolizmis 

siCqares da, aqedan gamomdinare, mis aqtivobas mTlianad gare-

mos temperatura gansazRvravs. udabnoSi dilis saaTebSi sak-

maod civa, amitom xvliki aqtiuri ar aris da mters swrafad 

ver gaurbis.

4.  4.   cvili lipidia. is hidrofobur sazRvars qmnis mcenareebi-

sa da cxovelebis ujredebsa da haers Soris. wylis mdidari 

ujredebi uSualo kontaqtSi aRar aris haerTan da isini nak-

leb wyals aorTqlebs.

1.1.  mcenareebis fesvis, Rerosa da foTlis ujredebi didi raode-

nobiT wyals Seicavs, romelic dabal temperaturaze advilad 

iyineba. Teslebis ujredebSi wyali minimaluri raodenobiTaa, 

organuli nivTierebebis maragi ki Zalian maRalia. ase rom, 

1

2

3

1. 1. epidermisis gamonazardebi; 

2.2. Txelkaniani, ukutikulo, 

zeda epidermisis ujredebi, 

maTSi CarTuli bageebiT;

3. 3. cviliT dafaruli, sqeli, 

qveda epidermisi.

ujredis wveni da citoplazma 

praqtikulad Zalze maRali kon-

centraciis zenajer xsnarebsa da 

suspenziebs qmnis. aseTi xsnarebi 

ki Zalian dabal temperaturas 

uZlebs da ar iyineba.

2.2.   foToli ase cxel qarSi exveva, 

transpiraciis Sesamcireblad. 

aseT mdgomareobaSi qarisaken 

qveda epidermisis cviliani kuti-

kuliT dafaruli qveda epider-

misia miqceuli, romelic bageebs 

ar Seicavs, amitom foToli am 

zedapiridan wyals praqtikulad 

ar aorTqlebs.

  milis SigniT miqceuli bageebi 

nakleb wyals aorTqlebs, radgan 

isini uSualo kontaqtSi ar aris 
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cxel qarTan. milis SigniT teniani garemo iqmneba, rasac epi-

dermisis gamonazardebi uwyobs xels. es bususebi teniani 

haeris damcav fenas qmnis ujredebsa da milSi Sesul cxel 

haers Soris.  

3.3.   wylis mcenares, hidrofits.

§35§35

abioturi faqtorebi
niadagi

1  naxSirorJangs sunTqvisas niadagis binadari organizmebi gamo-

yofen. garda amisa, es airi organuli nivTierebebis xrwnis pro-

cesSic gamoiyofa. 

2  wyals kapilarebSi wyalbaduri bmebi akavebs.

3  mcenarisaTvis mniSvnelovani kaliumis, amoniumis da magniumis ka-

Tionebia.

1.1. 

a.a.   organuli nivTierebebi, mikroorganizmebis gavleniT, minera-

lizacias ganicdis da mcenareebisTvis SesaTvisebel mdgo-

mareobaSi gadadis. is mcenareTa sakvebis erTgvari maragia, 

amitom misi didi raodenoba niadagSi, niadagis nayofierebaze 

miuTiTebs.

b. b.   azoti gansakuTrebiT mniSvnelovani elementia. is Sedis 

cilis SedgenilobaSi, cila ki ujredis yvela komponents 

aSenebs. azoti nukleinis mJavebis aucilebeli komponenti-

caa. organizmis normaluri zrda-ganviTareba am elementze 

mniSvnelovnadaa damokidebuli, amitom cxrilis gamartivebis 

mizniT, masSi mxolod es qimiuri elementi Seitanes.

g. g.   mcenaris zrda-ganviTarebisTvis saWiro yvela qimiur ele-

ments mcenareebi fesvis ujredebidan aqtiuri transportiT 

Seiwoven. aqtiur transports atf sWirdeba, romelic ujre-

debSi aerobuli sunTqvis dros warmoiqmneba.

d.d.   feris aRmqmeli receptorebi _ kolbebi kargad mxolod si-

naTleze muSaobs.

3. 3. 

z. z.   kapilarulsa da higroskopuls;

T. T.  kapilarulsa da higroskopuls;

i. i.   gravitaciuli, kapilaruli da higroskopuli.
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k.k.   eqsikatorSi moTavsebuli nidagi wyals haeridan ar STanTqavs.

kamelia da kaqtusi erTi da igive niadagze Tavs kargad ver igrZno-

ben, radgan kamelias mJava niadagebi moswons, kaqtuss ki _ tute.

a.a.   oligo _ mcires niSnavs, trofos _ kvebas. oligotrofs iseT 

mcenares uwodeben, romelic nakleb kvebas moiTxovs. mezofi-

ti sakvebis mimarT zomierad momTxovn mcenares unda niSnavdes.

b.b.   mJava niadagebze mcxovrebi mcenareebi oligotrofebi arian, 

radgan mJava niadagebi Rarib niadagebs miekuTvneba.

1. 1.   xanZrisas iwvian mcenareebi, mas verc cxovelebi gadaurCebian 

xolme. iwvis aseve niadagSi arsebuli organuli nivTierebebi. 

amitom niadagi mcenareebisTvis advilad SesaTvisebeli ara-

organuli nivTierebebiT mdidrdeba.

2.2.   wylis molekulebis SeWidulobis gamo, wylis aorTqleba 

kapilaris zedapiridan wylis svetis zemoT aqaCvas iwvevs da 

niadagi TandaTanobiT wyliT Raribdeba. qarTveli glexis op-

timizmi gasaziarebelia, radgan gaToxvnisas kapilarebi iSle-

ba da niadagis qveda, Rrma fenebidan wylis aorTqleba wydeba. 

§36§36
bioturi faqtorebi
pozitiuri, negatiuri da neitraluri urTierTobebi

1  marjnis polipebi zRvis fskerze mimagrebul, mjdomare cxovre-

bas ewevian.

2  tropikebSi mcenareebis ganviTarebisTvis kargi pirobebia _ siT-

bocaa, mzec da tenic, amitom iq mcenareTa didi mravalferovne-

baa. yvela maTgani cdilobs, daimkvidros adgili. didtaniani 

mcenareebis CrdilSi mcenareebi kargad ver xaroben. bevri maT-

gani mzisken iswrafvis da xe-mcenareebis totebze saxldeba, raTa 

rogorme daiWiros mzis sxivebi.

3  mweriWamia mcenareebi mtaceblebi arian.

1.1.   es urTierToba konkurenciis magaliTia, vinaidan isini erTma-

neTs ejibrebian sakvebi nivTierebebisa da wylis mopovebaSi. 

saerTo jamSi, erTi saxeoba xels uSlis da Trgunavs meoris 

ganviTarebas.
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2.2.   epifitisa da xe-mcenaris ur-

Ti erToba mdgmurobis ma ga-

liTia.

3.3.   ase xe-mcenareebi erTmaneTs 

sakvebs, wyalsa da Jangbads 

unawileben. garda amisa, isini 

ukeT fiqsirdebian niadagSi. 

es urTierToba kooperaciis 

magaliTia, radgan orive saxe-

obisTvis sasargebloa, Tum-

ca, maT damoukidebladac Se-

uZliaT arseboba.

1.1.  es konkurenciaa. aryis xe Trgunavs da xels uSlis naZvis gan-

viTarebas.

2. 2.   endoparaziti sxeulis SigniT parazitobs, egzoparaziti ki 

sxeulis gareT.

  egzoparazitebs miekuTvneba: rwyili, tili, baRlinjo, koRo, 

moskiti, zogierTi soko, romelic kanze saxldeba. endoparazi-

tebia: lambliebi, askarida, maxvila, Roris soliteri, dizen-

teriuli ameba da sxv.

1. 1. 

a.a.   WianWvela TiTqos adamianiviT amuSavebs niadags (amzadebs 

ares sokos gasamravleblad _ aqucmacebs foTlebs da ure-

vs mas eqskrementebsa da nerwyvs), Semdeg Tesavs (Seaqvs masSi 

sokos sporebi), adamianiviT Seaqvs pesticidebi (gamoyofs 

nivTie rebebs, romlebic xels uSlis baqteriebis gamravle-

bas).

b. b.   mutualizmi;

g.g.   konkurencia;

A

B

d. d.   konkurencia.

2.2.   simbiozis erT-erT formas _ 

kooperacias. murenasa da rifis 

oraguls cal-calkec SeuZliaT 

arseboba, Tumca, erTad nadiro-

biT ufro did sargebels naxu-

loben.

3. 3. 

a. a.   kooperacia;

b.b.   konkurencia;

g. g.   konkurencia.
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1 cianobaqteriebi, erTujrediani wyalmcenareebi: qlamido-

monada, qlorela, dinofagocitebi, diatomebi.

2 losi

3 mikroskopuli da wvrili fexsaxsrianebi.

4 ekosistemebSi, romlebic mwiri saxeobrivi mravalferovnebiT 

xasiaTdebian.

§37§37

kvebiTi jaWvebi
kvebiTi qselebi

1. 1.   

SaSviSaSvi

Camocvenili Camocvenili 

foTlebifoTlebi

baqteriebibaqteriebi WiayelaWiayela

miminomimino

2.2.

3.3.   rodesac afTari Tavs esxmis mcenareWamia cxovels, is meore 

rigis konsumentia. rodesac is ikvebeba mtacebeli cxovelebis 

an mcenareWamia cxovelis leSiT, is reducentia.

reducentireducenti

III rigis konsumentiIII rigis konsumenti

II rigis konsumentiII rigis konsumenti

I rigis konsumentiI rigis konsumenti

producentiproducenti
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1. 1.   bugri mcenareebze parazitobs. is pirveli rigis konsumentia. 

Tu rwyili mcenareWamia cxovelze parazitobs, is meore ri-

gis konsumentia, xolo Tu mtacebel cxovelze parazitobs, is 

SesaZloa iyos mesame, meoTxe an mexuTe rigis konsumenti.

2.2.   reducentebic, konsumentebis msgavsad, producentebis mier 

Seqmnil organul nivTierebebs moixmaren.

1.1.  rodesac daTvi sokoTi ikvebeba, is meore kvebiT donezea. 

rodesac iremze nadirobs _ mesame kvebiT doneze, xolo roca 

cxovelis leSs Wams, is reducentia da SesaZloa, mesame, meo-

Txe an mexuTe kvebiT dones ikavebdes.

2. 2.  Rrma okeaneebsa da tbebis fskerze producentebi praqtiku-

lad ar arian. aq fskeris organizmebi ZiriTadad wylis zeda 

fenebidan fskerze daSvebuli leSiT ikvebebian. foTolcve-

nia tyeebSi sqelia Camocvenili foTlebis, totebisa da xis 

qerqis nawilebis fena, romelzec detritofagebi saxldebian 

da gardaqmnian.

3. 3.  pesticidebs adamiani baqteriebisa da sokoebis winaaRmdeg 

iye nebs, romlebic azianeben mcenareebs. pesticidebis didi 

raodenobiT gamoyenebis SemTxvevaSi nadgurdeba reducenti 

baqteriebic, romlebic mineralizacias awarmoeben. amitom 

mcenaris kveba uaresdeba.

4. 4.  rogorc Cans, kelas Tagvebi emterebodnen, romlebic Zalian 

gamravldnen.

  kvebiTi jaWvi ase gamoiyureba:

  ionja  kela  Tagvi  kata
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§38§38

ekologiuri piramidebi
ricxvTa, biomasisa da energiis piramidebi

axalSobilebSi SedarebiT maRalia D maCvenebeli, zrdasrul ada-

mianSi _ C, xanSiSesulSi _ C, 30 wlis sportsmenSi _ C, 17 wlis 

mozardSi _ D.

1.1.   nervuli impulsi.

2.2.   qimiuri bmebis energiad _ organuli nivTierebebis sinTezis 

dros, meqanikur energiad _ moZraobisas, eleqtrul ener-

giad _ nervuli impulsebis warmoqmnisas, siTbur energiad  _ 

sunTqvisas, sinaTlis energiad _ naTebis dros.

3.3.   B piramida ricxvTa piramidaa, A ki energiis.  energiis pirami-

das yovelTvis wesieri forma aqvs, xolo ricxvTa piramida 

SeiZleba amobrunebuli iyos.

4.4.   B piramida gamoxatavs kvebiT jaWvs: xe-mcenare _ bugri _ 

Wiamaia _ Wiamaias paraziti. radgan erT xeze Zalian bevri bu-

gri parazitobs, romlebsac SedarebiT mcire zomis Wiamaiebi 

anadgureben. Wiamaiebs bevri paraziti hyavT. A piramida gamox-

atavs kvebiT jaWvs: foTlebi _ muxluxo _ SaSvi _ SaSvi _ 

qori.

 

A B
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A B

1. 1.              kartofili

             Zroxis xorci

I rigis konsumenti     brinji

             qaTami

             rZe

II rigis konsumenti     Roris xorci

             Tafli

III rigis konsumenti     loqo

             xizilala

             ixvi

2.   b.2.   b.

3.3.   araswori frazebia: me-2, me-3, me-5.

1.1.  kvebiTi jaWvebis me-6 rgolamde da ekologiuri piramidis me-6 

blokamde imdenad mcire energia aRwevs, rom is verc erT sxva 

organizmis energetikul moTxovnilebebs veRar daakmayofi-

lebs.

2.2.  am raodenobis masis Seqmnas misi qvemoT mdebare kvebiTi do-

neebi ver uzrunvelyofs.

3. 3.  lipazebi saWmlis momnelebel traqtSi lipidebs Slis. lipa-

zis inhibitori blokavs mis moqmedebas, amitom sakvebSi arse-

buli cximi organizmis mier ver SeiTviseba. es xels SeuSlis 

cximis dagrovebas organizmSi da misi masis zrdas.
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1  lizosomebi.

2  niori, xaxvi, fiWvi, naZvi, muxa, kakali gamoyofs fitoncidebs, 

romlebic Trgunavs baqteriebisa da sokoebis zrdas. isini mo-

qmedeben mwerebzec.

3  hipoTalamusi hipofizs aregulirebs, hipofizi ki sasqeso 

jirkvlebs. sasqeso jirkvlebis moqmedebazea damokidebuli 

sasqeso organoebis normaluri funqcionireba.

§39§39

ekologiuri piramidebi
ricxvTa, biomasisa da energiis piramidebi

dReebi

i
n

d
i

v
i

d
e

b
i

s
 r

i
c

x
v

i
 1

s
m

3
 w

y
a

l
S

i A

B

P caudatum

P caudatum

P aurella

P aurella

1.1.

a. a.   A grafikze P. aurella-s ricxobrioba eqsperimentis pirvel 

dReebSi Zalian dabalia. me-3 dRidan is mkveTrad izrdeba. 

me-10 dRidan populaciis zrda aRar SeimCneva. P. caudatum-is 

ricxobrioba pirvel dReebSi TiTqmis P. aurella-s ricxobrio-

bas emTxveva. maqsimalur mniSvnelobas me-4 dRes aRwevs da 

Semdeg TandaTan mcirdeba. me-14 dRes, rodesac P. aurella Za-

lian gamravlebulia, misi ricxobrioba 0-mde dadis.

b.b.   B grafikze P. aurella-s ricxobrioba me-2 dRidan mkveTrad 

izr deba da maqsimums me-6 dReze aRwevs. Semdeg ki individebis 

ricxvi populaciaSi stabiluria. msgavsi mrudi aqvs P. cauda-
tum-s, Tumca P. aurella-s populacia, P. caudatum-Tan SedarebiT, 

TiTqmis orjer mravalricxovania.
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g.g.  B grafiki asaxavs pirveli eqsperimentis Sedegebs, A ki meore 

eqsperimentisas.

2. 2. 

A

B

a.a.   pirveli eqsperimentis Se degs B 

grafiki gamoxatavs.

b.b.   msxverplis populaciis ric x  ob  -

riv cvlilebas mwvane mru di asa -

xavs.

g.g.   mtacebels wiTeli mrudi ekuT-

vnis.

d.d.   qviSaSi mtacebels msxverpli da-

emala.

e.e.   mtaceblis daRupvis Semdeg 

  msx ver pls mteri aRar hyavda da 

is swrafad gamravlda.

3.3.   a.a. 

b. b.   populaciis viwro farglebSi 

meryeobis mizezi SeiZleba iyos 

kanongareSe nadiroba, brakoni-

eroba, sivrcisa da sakvebis sim-

cire.

z.z.   am mrudiT SeiZleba ims je lo 

imaze, Tu romel asak Sia esa Tu 

is saxeo ba gansakuT rebiT mgr-

Z no biare da Tu es SesaZlebe-

lia, Seasusto ga   re mos arasa-

surveli ze  mo qme  de ba. 

  am mo  na  ce me bis gaTvaliswineba 

au  ci lebelia na dirobi sa da 

mav nebleb Tan brZolis dro-

sac.

4.4.

a.a.  A
b.b.   B
g. g.   A
d.d.   C
e. e.   C
v.v.   C

asaki
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5. 5. 

sakvebisakvebi

abioturi abioturi 
faqtorebifaqtorebi

bioturi bioturi 
faqtorebifaqtorebi

populaciis populaciis 
simWidrovesimWidroveSobadoba, sikvdilianoba, Sobadoba, sikvdilianoba, 

migraciamigracia

1  arasrulfasovan kvebaSi igulisxmeba ara mxolod miRebuli 

sakvebis raodenoba, aramed misi xarisxic _ masSi cilebis, lipi-

debis, naxSirwylebisa da vitaminebis Semcveloba.

adamianis populaciis zrda

§40§40

1. 1.   A piramida kongos mosaxleobis asakobriv Sedgenilobas ga-

moxatavs, B ki germaniisas.

2.2.  I mrudi gamoxatavs mdgo-

mareobas ganviTarebul qve-

y  neb Si, sadac naadrev asakSi 

bavSvebi ar iRupebian da si-

cocxlis xangrZlivoba ma-

Ra lia. III mrudi ki ganviTa-

rebadi qveynebis situacias 

asaxavs, sadac bavSvobis asak-

Si maRalia sikvdilianoba.

A B

ricxobrioba

81-90 81-90

71-80 71-80

61-70 61-70

51-60 51-60

41-50 41-50

31-40 31-40

21-30 21-30

11-20 11-20

0-10 0-10

ricxobrioba

asaki
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a

d
a

r
C

e
n

i
l

T
a

 r
i

c
x

v
i
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sakvebi erT-erTi yvelaze mniSvnelovani da gadamwyveti faqto-

ria, romelic nebismieri populaciis zrda-ganviTarebas gansazR-

vravs. samive SemTxvevaSi gaizarda sakvebi produqtebis xelmis-

awvdomoba adamianisTvis. nadirobiT adamiani cxovelur sakvebs 

moipovebda, miwis damuSavebiT mcenareuli produqti mohyavda, 

xolo Tanamedrove teqnologiebma mkveTrad gazardes sakvebi 

produqtebis raodenoba da maTi xarisxi.

§41§41

biogeoqimiuri wrebrunva
naxSirbadis cikli

1  atmosferodan naxSirbadi fotosinTeziT mcenareebis organul 

nivTierebebSi CaerTo. cxovelis organizmSi is mcenareuli sak-

vebiT aRmoCnda.

2   aerobuli sunTqvisas atmosferoSi, naxSirorJangis garda, wya-

lic gamoiyofa.

1.1.

  atmosferodan naxSirorJangi fotosinTezis procesSi glu-

kozis molekulaSi erTveba. glukoza mcenareSi cilebad, 

li pidebad, naxSirwylebad da sxva organul nivTierebebad 

gardaiqmneba. kvebisas es nivTierebebi cxovelis organizmSi 

gadainacvlebs. mcenareTa da cxovelTa naSTebis xrwnisas or-

ganul nivTierebebSi CarTuli naxSirbadi kvlav naxSiror-

Jangad gardaiqmneba.

CO2 

atmosferoSi

-O2 -O2 +O2 

CO2 

CH4 

glukoza

mcenareSi

cilebi, naxSirwylebi, 

lipidebi mcenareSi

organuli nivTierebebi

cxovelebSi

organuli nivTierebebi

reducentebSi

torfi, qvanaxSiri, 

navTobi
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2.2.

CO2 

wyalSi

H2CO3 → HCO3
- → CO3

--→ CaCO3

wyal-

mcenare

organuli

 nivTiereba 

mcenareSi

organuli niv-

Tiereba

cxovelebSi

marjnis 

polipebis ConCxi, 

erTujredianebis niJarebi

reducenti

danaleqi qanebi

CO2 

wyalSi

1.1.  CO2, CaCO3 , MgCO3 , NaHCO3 ,Na2CO3 
2. 2.  cilebi, naxSirwylebi, nukleinis mJavebi, lipidebi, organuli 

mJavebi, atf, qlorofili.

3.3.  biogenuri sicocxlis mbads niSnavs. es termini mianiSnebs, rom 

sasicocxlod aucilebeli elementebi cocxal organizmebSi 

aracocxali garemodan Sedis.

4.4.  marjnis polipebi, moluskebis niJarebi, radiolariebi.

5.5.  aerobuli da anaerobuli sunTqvis, torfis, qvanaxSiris, ga-

zis wvis.

6.6.  fotosinTezis da Zalian mcire raodenobiT okeanis mier nax-

SirorJangis STanTqma.

1.1.  swori pasuxia a.a.

2.2.  energetikulad mdidaria aa sarezervo fondi.

§42§42
azotis cikli

1  es marilebi Zalian maRali xsnadobiT gamoirCeva.

2  azoti mcenaris organizmSi fesvebidan amoniumis ionis saxiT 

aRwevs.

3  ionjis yvela nawili organul azots Seicavs cilebis, dnm-is, 

rnm-is, atf-isa da sxva nivTierebebis saxiT. misi fesvebi, sim-

bioturi baqteriebis gamo, organul azotTan erTad araor-

ganul azotsac Seicavs amoniumis nitratis saxiT.
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1.1.  amiaki, Sardovana, mcire raodenobiT Sardis mJava.

2.2.  maT fesvebze koJris baqteriebi cxovroben, romlebic niadags 

azotSemcveli marilebiT amdidreben.

3.3.  niadagis gafxvierebiT masSi aerobuli pirobebi iqmneba, ro-

melic xelsayrelia azotfiqsatorebisa da nitrifikatore-

bisTvis da damTrgunvelad moqmedebs denitrifikator baq-

teriebze, romlebic aRaribeben niadags nitratebiT.

1.1.

a.a.  akvariumis wyalSi arian nitrifikatori baqteriebi, romleb-

sac amiaki  nitratSi gadahyavT.

b. b.   mcenareebi akvariumis wylidan iTviseben nitratebs da mas 

sakvebad iyeneben.

g. g.   Warbi sakvebis lpobisas wyalSi amiaki gamoiyofa.

d.   marTalia, nitrati toqsikuri naerTi ar aris, magram didi ra-

odenobiT  dagrovebisas man SeiZleba gaamJavianos wyali.

e. e.   axlad gamocvlili wylis pH  7-is farglebSi iqneba, didi xniT 

nadgomis ki 7-ze naklebi. 

2.2.   mecnierebma XIX saukuneSi araferi icodnen nitrifikatori 

baqteriebis Sesaxeb.

3.3. atmosferoSi azotis Semcireba fotosinTezis process da-

abrkolebs _ azoti qlorofilis SedgenilobaSi Sedis. dair-

Rveva balansi cocxali organizmebis mier atmosferodan 

STanTqmuli da maT mier gamoTavisuflebuli naxSirorJangis 

raodenobas Soris.

§43§43

 450 gr.

1  dedamiwaze arsebuli organizmebis didi umravlesobis fermente-

bi am temperaturaze ubralod, ver imuSavebs.

2  procentulad naxSirorJangis ZiriTadi momxmareblebi mcena-

reebi arian, romlebic naxSirorJangs fotosinTezis procesSi 

STanTqaven.

adamiani da garemo
atmosferos dabinZureba

3 4 Cveulebrivi wvimis wylis pH neitraluri, zustad 7-is toli ar  

aris, radgan atmosferoSi arsebuli CO2 wyalSi ixsneba da naxSir-

mJavas warmoqmnis, romelic amJavianebs wvimis wyals. 

V ekologia ekologia 



154154

1.1.

natriumis natriumis 
disulfatis  disulfatis  

koncentraciakoncentracia
(%)(%)

gaRivebuli gaRivebuli 
Teslebis Teslebis 

raodenobaraodenoba
(20 Teslidan)(20 Teslidan)

gaRivebis gaRivebis 
procentiprocenti

1

2

3

4

5

0.000.00

0.050.05

0.100.10

0.500.50

2.502.50

19   19   17   20   1819   19   17   20   18

18   19   18   19   1918   19   18   19   19

12   13   14   11   1212   13   14   11   12

0      1     0     0    10      1     0     0    1

0      0     0     0    00      0     0     0    0

g.g.   0,5%

d.d.   ase mkveTrad ar Sevamcirebdi natriumis disulfatis koncen-

traciebs 0,1%-dan 0,5-mde da Semdeg 2,5%-mde.

e.e.   damoukideblad cvladi natriumis disulfatis koncentra-

ciaa.

v.v.   dadginda, rom natriumis disulfati damabrkoleblad moq-

medebs Teslis gaRivebasa da aRmocenebaze.

1.1.  damabinZurebeli mJava produqtebi dedamiwas SeiZleba moev-

linos Tovlis, setyvis, Rrublebis, nislis, mtvris saxiTac.

2. 2.  es niadagebi kirqviTaa Raribi.

3.3.  didi qalaqebis atmosferoSi metia wylis orTqlis, naxSiror-

Jangis, azotis oqsidis, qlorftororganuli nivTierebebis 

koncentracia, amitom am qalaqebSi ufro Tbila.

1. 1.  isini tyviiTa da avtomobilebis gamonabolqvSi arsebuli sxva 

saSiSi nivTierebebiT arian dabinZurebuli.

2.2.  tundraSi bevri Waobia, sadac anaerobuli baqteriebi meTans 

gamohyofen.
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1  Jangbadi wyalSi ori gziT xvdeba: haeridan da wylis fotosinTe-

tikosi organizmebis saSualebiT.

2  mcenareuli masis zrdaze gansakuTrebiT azotovani sasuqebi moq-

medebs, radgan is aucilebela cilis sinTezisTvis, cila ki ujre-

dis yvela organoidis SedgenilobaSi Sedis _ is ujreds aSenebs.

§44§44

wylisa da xmeleTis dabinZureba

1.  1.   ddt mdgradi qimiuri naerTia, romelic organizmSi ar iSle-

ba, amitom kvebiT jaWvSi, yovel momdevno zeda doneze misi 

koncentracia TandaTan izrdeba. Sevardeni mtacebeli frin-

velia, amitom masSi ddt didi raodenobiT dagrovdeboda da 

misi toqsikuri efeqti yvelaze Zlierad SevardenSi gamov-

lindeboda. Sevardenis gadaSenebas udaod isic Seuwyobda 

xels, rom ddt-s gavleniT isini kvercxebs debden, romlebic 

advilad ziandeboda. naadrevad gamoCekili, udReuri naSiere-

bi ki albaT, sustebi iyvnen da maTi gadarCenis Sansi naklebi 

iyo.

2.  2.   niadagis temperaturis mkveTrad momatebisas niadagidan haeri 

idevneba da niadagSi Jangbadis raodenoba Zalian klebulobs. 

anaerobul pirobebSi, erTi mxriv, iTrgunebian nitrifika-

tori da lpobis baqteriebi, romlebic niadagis nayofierebas 

zrdis, nitratebisa da mineraluri marilebis warmoqmnis ga-

mo, xolo, meore mxriv, aqtiurdebs denitrifikatorebi, rom-

lebic mkveTrad amcirebs nitratebis raodenobas niadagSi, 

aRaribebs mas, amcirebs niadagis nayofierebas.

3. 3.   cxeli Camdinare wylis gavleniT wyalsatevSi Jangbadis ra-

odenoba mcirdeba, radgan misi xsnadoba wyalSi mcirdeba.

4. 4.   cxeli wylis gavleniT organizmSi metaboluri procesebi 

Zlierdeba, radgan temperaturis momatebiT fermentuli re-

aq ciebis siCqare izrdeba. gaZlierebuli metabolizmi met Jan-

gbads moiTxovs, Tumca, wyalsatevSi Jangbadi Semcirebulia. es 

stresul pirobebs uqmnis wylis binadarT da isini iRu pebian.

V ekologia ekologia 
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§45§45

1. 1.   imisTvis, rom Tavidan aicilon sasuqebiT wylis dabinZureba, 

sasuqi niadagSi SeaqvT mcenareebis zrdis periodSi. sasuqi 

niadagSi ar SeaqvT, Tu wvimaa navaraudevi.

2.2.   tyeebs mravali ekologiuri funqcia aqvs. isini aregulireben 

mdinareebSi wylis raodenobasa da xarisxs, STanTqaven nax-

SirorJangs, zrdian Jangbadis raodenobas. im raionebSi, sadac 

tye gaiCexa, an xSiri Rvarcofebia, an piriqiT, niadagi gamom-

Sralia.

1  foToli mTavari organoa, romelSic mcenaris sakvebi da samSe-

neb lo nivTierebebi mzaddeba. cilebis denaturacia aCerebs 

fo TolSi metbolizms, radgan mas fermentebi warmarTavs. amas 

gar da, cilebi mcenaris ujredis erT-erTi mTavari samSeneblo 

ma salaa. maTi denaturaciiT irRveva ujredis struqturac. ase 

rom, maRali temperaturis zegavleniT veRar funqcionirebs mce-

naris mTavari organo da is sabolood iRupeba.

2  aseTi herbicidi ar aris efeqturi sabrZolo masala mravalwli-

ani sarevela mcenareebis winaaRmdeg sabrZolvelad, radgan da-

zianebuli miwiszeda nawilebis aRdgena am mcenareebSi miwisqveSa 

nawilebidan aris SesaZlebeli.

3  fotosinTezis intensivobaze gavlenas axdens temperatura, sinaT-

le, naxSirorJangis koncentracia, mineraluri marilebi.

4  saTburSi naxSirorJangis koncentracia TiTqmis samjer aRemate-

ba haerSi mis  koncentracias.

5  qlorofili umetesad mzis sinaTlis wiTel da lurj sxivebs 

STan Tqavs.

adamianis dadebiTi moqmedeba garemoze
mavneblebis kontroli
ekosistemebis marTva: saTburebi da Tevzebis meurneoba

V ekologia ekologia 
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a. a.   bugrebs lurji mrudi ekuTvnis, Wiamaiebs _ mwvane.

b.b.   fermerma Wiamaiebi baRSi maSin SeuSva, rodesac bugrebis ra-

odenoba ekonomiurad zaralis momtani gaxda.

g.g.   bugrebis raodenobis Semcireba Wiamaiebis ricxobriobis zr da s 

emTxveva.

d.d.   Wiamaiebs sakvebi akldeba.

e.e.   Wiamaiebi bugrebs bolomde ar anadgureben. maT ricxobriobas 

Soris myardeba dinamikuri wonasworoba.

v. v.   Wiamaiebi sakvebis gareSe darCebian da daiRupebian.

2.2.

1.1.

A

B

fizikurifizikuri qimiuriqimiuri biologiuribiologiuri 

sarevelebis xeliT

amoZirkva

sarevelebze herbicide-

biT moqmedeba

mwerebze 

pesticidebiT

 moqmedeba

sarevelebis manqaniT 

amoZirkva

niadagze sqeli 

qaRaldis gadafareba

sarevelebTan cecxlis

TofebiTa da manqaniT

brZola

sarevela mcenareebis 

winaaRmdeg mweriWamia 

cxovelebis gamoyeneba, 

mavne mwerebis winaaRm deg 

maTi mtrebis _ parazi-

tebisa da paTogenebis 

gamoyeneba

mavneblebTan brZolis meTodebi

1.1.  sarevela da kulturul mcenares Soris konkurenciaa. sareve-

la mcenare kulturul mcenares konkurencias uwevs sinaT-

lis, sacxovrebeli sivrcis, wylis, mineraluri marilebis mo-

povebaSi.
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2. 2.   auqsinebs herbiciduli Tviseba gaaCnia da mas orlebniani sa-

revela mcenareebis winaaRmdeg iyeneben.

Tevzebis xelovnuri sakvebi bunebriv sakvebTan SedarebiT didi 

raodenobiT Seicavs cilebs, amitom Tevzebi misi miRebisas inten-

siurad izrdebian. Tumca, is Zalian Zviria, amasTan misi Warbad ga-

moyenebis SemTxvevaSi, wyalsatevSi, SesaZloa, intensiurad wa ri-

marTos xrwnis procesi da masSi Jangbadis raodenoba Semcirdes, 

rac TavisTavad Seamcirebs Tevzis produqtiulobas.

1.1.  bioturi faqtorebidan mniSvnelovania Tevzebis bunebrivi 

mtrebi _ mtacebeli Tevzebi da frinvelebi, xolo abioturi 

faqtorebidan — wylis Sedgeniloba, wylis temperatura da 

masSi Jangbadis raodenoba.

2.2.   bugrebi mcenareebis wveniT ikvebebian, amitom maT organizmSi 

paTogenuri mikrobebi da sokoebi naklebad xvdebian.

3.  3.   beRurebi mravalferovani sakvebiT ikvebebian. maT kvebiT ra-

cionSi, mwerebis garda, marcvleulic Sedis. ufro Sedegis 

momtani iseTi mtacebeli frinvelebis gamoyeneba iqneboda, 

romlebic mxolod mwerebze nadiroben da sxva sakvebi ar gaaC-

niaT.

§46§46

 vibrions mZimis formis baqterias uwodeben.

VI adamiani da mikroorganizmebiadamiani da mikroorganizmebi

infeqciuri da arainfeqciuri daavadebebi
paTogenebi _ virusebi, baqteriebi, protistebi, 
sokoebi, Wiebi

a.a.  aminomJavebi cilis sinTezisTvisaa 

au  cilebeli. cila axladwarmoqmnil 

uj redebs aSenebs. glukoza ujredu-

li sunTqvisTvis aris aucilebeli, 

ra Ta ujredebi atf-iT gaZlierebu-

lad momaragdes. mitozisa da zrdis 

pro cesSi didi raodenobiT atf ixar-

jeba. b
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VI adamiani da mikroorganizmebiadamiani da mikroorganizmebi

b. b.  25
0

C  optimaluria baqterialuri fermentebis muSaobisTvis. 

Termostati am temperaturas inarCunebs.

1.1.  isini xSirad eferebian ZaRlebsa da katebs, amis Semdeg ar 

ibanen xelebs, pirSi ideben kvercxebiT dabinZurebul saTama-

Soebs.

2.2.  qolera da toqsokara buzebiT SeiZleba gavrceldes.

qoleris Tavidan acileba SeiZleba xelebis xSiri dabaniT, gada-

duRebuli wylis sasmelad gamoyenebiT, xilisa da bostneulis ga-

daduRebuli wyliT garecxviT.

1  WurWlis fskerze daleqili nivTiereba cilaa. mJava areSi ci-

lis molekulebi Seuqcevadad denaturirdeba, maTi mesameuli 

da meoTxeuli globularuli struqtura iSleba da pirvelad, 

Zafi sebr struqturaSi gadadis. 

§47§47

daavadebebis prevencia
usafrTxo wyali
usafrTxo sakvebi

marili hipertonul garemos qmnis, ris gamoc wyali baqteri-

is ujredidan gareT gamodis da misi metabolizmi wydeba. xaxvi 

fiton cidebs Seicavs, romlebic baqteriebis gamravlebas Trgu-

navs. Zmari mJava ares qmnis, romelic araxelsayrelia baqteriebis 

fermentebis muSaobisTvis.

1. 1. 

a. a.   murabebis xarSvisas, maRal temperaturaze baqteriebi iRu-

pebian, garda amisa, Saqari hipertonul garemos qmnis, wyali 

baqteriis ujredidan gareT gamodis da misi metabolizmi 

wydeba.

b.b.   im SemTxvevaSi, Tu murabaSi naklebi Saqaria da man hiperto-

nuli garemo ver warmoqmna, maSin mas mikrobi sakvebad gamo-

iyenebs da kargad gamravldeba.

g.g.   spirti baqteriis membranebis destruqcias iwvevs, radgan mas-

Si kargad ixsneba lipidebi da baqteriebi iRupeba.
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§48§48

1.1.   fizikuri meTodia _ filtracia, koagulacia; qlorireba, 

ftorireba _ qimiuri; aerobuli baqteriebis gamoyeneba or-

ganuli nivTierebebis gardasaqmnelad _ biologiuri.

2.2.  zogierTi konservanti, magaliTad, nitrati didi koncentra-

ciebiT saSiSia adamianis janmrTelobisTvis. is saWmlis mom-

nelebel organoebSi nitritad gardaiqmneba, romelic hemo-

globinis rkinas Jangavs. amis Sedegad organoebi JangbadiT 

veRar maragdeba.

1.1.  dehidratirebuli sakvebi msubuqia.

2.2.  misgan sxvadasxva kerZis momzadeba advilia.

3.3.  is usafrTxoa mikrobebis Semcvelobis TvalsazrisiT.

antisxeulebi da imunuri pasuxi
imunologiis gamoyeneba

1  vaqcina preparatia, romelic damzadebulia dasustebuli an mkvda-

ri mikrobebisgan, an maTi Sxamianobadakarguli toqsinebis gan. 

vaq cinis Seyvanisas organizmi maT sawinaaRmdego antisxeule bis 

gamomuSavebas iwyebs da organizms daavadebis mimarT imuniteti 

gamoumuSavdeba.

2  mono erTs niSnavs, kloni _ erTnairs. am terminiT imis xazgasma 

surT, rom antisxeulebs erTi saxis ujredebi amzadebs, romle-

bic gamudmebiT iyofa.

1.1.
imunitetiimuniteti

aqtiuriaqtiuri

bunebrivibunebrivibunebrivibunebrivi xelovnurixelovnurixelovnurixelovnuri

pasiuripasiuri

daavadebis 

gadatanis

 Sedegad SeZenili

vaqcinaciis

 Sedegad 

SeZenili

senSeuvaloba 

cxovelebis 

daavadebebis 

mimarT

samkurnalo 

SratiT SeZenili 

imuniteti

VI adamiani da mikroorganizmebiadamiani da mikroorganizmebi
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A 
b

B 
a

A B 
ar Seicavs 

aglutininebs

0 
a a 
b

recipientirecipienti
donoridonori

1.1. 

a. a.   0 jgufis sisxli, radgan misi eriTrocitebi ar Seicavs aglu-

tinogenebs.

b.b.   AB jgufis sisxli, radgan isini Seicaven ori saxis aglutino-

genebs.

g.g.   maT plazmaSi ar gaaCniaT aglutininebi.

d.d.   A B jgufi miekuTvneba IV jgufis sisxls, romelic universalu-

ri recipientia.

e.e.   0 jgufi igive I jgufis sisxlia. is universaluri donoria. 

1.1.

A  B A B 0

2. 2.   vaqcina mxolod virusis cilovan garss Seicavs, da ara viruss 

mTlianad, amitom mas daavadebis gamowveva ar SeuZlia.

3. 3.   axlo naTesavebis dnm-is molekulebi erTmaneTs hgavs, amitom 

isini msgavsi cilebis sinTezSi monawileobs. Tavis msgavs ci-

lebs ki organizmis imunuri sistema mtrad ar miiCnevs.

4. 4.   am situaciaSi ukeTesia Sratis Seyvana, radgan Tu pacienti in-

ficirebulia, mza antisxeulebis Seyvana ukeTes Sedegs mogv-

cems.

A B B

A

b a a b
A A jgufi B B jgufi AB AB jgufi 0 0 jgufi
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2.2.   es fermenti eriTrocitebis membranas aglutinogens acilebs. 

amiT B jgufis sisxli 0 jgufis sisxlad gadaiqceva, romlis 

eriTrocitebis membranebi ar Seicavs aglutinogenebs da ami-

tom sisxlis gadasxmebisas xSirad gamoiyeneba.

3.3.   antisxeulebi cilebia. cilebis unikalurobas aminomJavebis 

raoba, maTi raodenoba da Tanmimdevroba gansazRvravs. 20 ami-

nomJavidan milionze meti sxvadasxva cilis agebaa SesaZlebe-

li.

individualuri da saerTo dacva daavadebebisgan
mZime infeqciuri daavadebebi: Sids-i da tuberkulozi
daavadebebis prevencia
Sids-isa da tuberkulozis gavrceleba msofliosa da 
saqarTveloSi

§49§49

1  aiv-virusis rnm-is molekulaSi Cawerilia informacia misi ci-

lebis struqturis Sesaxeb.

2  aiv-iT dasnebovnebis Sansi Zalian maRalia sisxlis gadasxmis 

dros.

1.1. 

a.a. aiv-inficirebulTa mcire ricxviT gamoirCeva svaneTi, raWa-

leCxumi, mcxeTa-TianeTi.

TbilisiTbilisi 994994

kaxeTikaxeTi 124124

mcxeTa-TianeTimcxeTa-TianeTi 2222

5

guriaguria 5757

aWaraaWara 370370

afxazeTiafxazeTi 214214

raWa-leCxumiraWa-leCxumi

svaneTisvaneTi 9

samegrelosamegrelo 453453

imereTiimereTi 389389

qvemo qarTliqvemo qarTli 119119

samcxe-javaxeTisamcxe-javaxeTi 3737

foTifoTi 4444

Sida qarTliSida qarTli 8787

VI adamiani da mikroorganizmebiadamiani da mikroorganizmebi
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b. b.   amis mizezi SeiZleba iyos mosaxleobis mcire ricxvi, mosaxle-

obis asaki. (am raionebSi axalgazrdoba naklebadaa), mosaxleo-

bis naklebi migracia da kontaqtebi sxva qveynebTan.

2. 2. 

a. a.   aiv-inficireblTa ricxvi saqarTveloSi ganuxrelad izrdeba.

19891989 1

19971997 2121

19931993 0

20012001 9393

20062006 276276

19911991 1

19991999 3535

19951995 2

20032003 100100

20082008 351351

19901990 3

19981998 2525

19941994 6

20022002 9595

20072007 344344

19921992 6

20002000 7979

20052005 242242

19961996 8

20042004 163163

20092009 5858

20102010 456456

b.b.   pikuri situacia aiv-infeqciis gavrcelebis TvalsazrisiT 

2010 welsaa.

g. g.   afrikis qveynebSi Sids-is gavrceleba Semcirda. saqarTveloSi 

aiv-is gavrcelebis evropis msgavsi dinamikaa.

d. d.  mosaxleobam meti unda icodes aiv-virusis moqmedebis sp e-

cifikis, misi gavrcelebisa da misgan Tavdacvis saSualebebis 

Sesaxeb:

  saWiroa erTjeradi samedicino instrumentebi da sasteri-

lizacio saSualebebiT samedicino dawesebulebebis uzrun-

vel yofa.

  kontrolis daweseba sxvadasxva saxis salonebze, sadac maRa-

lia aiv-iT dasnebovnebis riski.

 propaganda narkotikebis sawinaaRmdegod.

1.  kocnisas aiv-virusiT dasnebovnebis Zalian patara Sansi arse-

bobs im SemTxvevaSi, Tu piris lorwovani garsi orive adamians 

aqvs dazianebuli.

2.2.  Zmad gaficvisas adamianebi TiTebs xanjliT iWridnen da erT-
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maneTs `sisxls ucvlidnen~ _ WrilobebiT exebodnen erTma-

neTs.

1.  1.   Sids-s adamiani ebrZvis:

koRos kbeniTkoRos kbeniT

tatus gakeTebiTtatus gakeTebiT

haeriThaeriT

stomatologTan vizitisasstomatologTan vizitisas

WurWliTWurWliT

tansacmliTtansacmliT

salonSi manikuris gakeTebisassalonSi manikuris gakeTebisas

ofliTofliT

nerwyviTnerwyviT

sisxlis gadasxmiTsisxlis gadasxmiT

wyliT sacurao auzSiwyliT sacurao auzSi

aiv-virusi gadaecemaaiv-virusi gadaecema

aiv-virusi ar gadaecemaaiv-virusi ar gadaecema

  

  individualur doneze:

  uars ambobs narkotikebis gamoyenebaze;

  ar iyenebs sxvis Sprics, Tu Tavs ver anebebs narkotiks;

  xmarobs prezervativs;

  frTxilia seqsualuri partnioris SerCevisas.

  

  sazogadoebriv doneze:

  kontrols awesebs iseT salonebze, sadac aiv-virusis gavr ce-

lebis Sansi didia.

  uzrunvelyofs samedicino dawesebulebebs erTjeradi same-

dicino instrumentebiTa da sadezinfeqcio saSualebebiT.

  atarebs SemecnebiT RonisZiebebs da zrdis mosaxleobis in-

formaciis dones aiv-virusTan dakavSirebiT.

  msoflio doneze:

  finansurad uwyobs xels samecniero dawesebulebebis Sids-is 

samkurnalo axali preparatebis Seqmnasa da Sids-Tan brZolis 

axali strategiebis gamomuSavebaSi.

2.2.   rogorc Cans, aiv-viruss mozrdili adamianis organizmSi ku-

Wis wvenis maRali mJavianoba klavs. axalSobilis kuWSi maril-

mJavas naklebi raodenobaa da amitom misi mJavianoba dabalia. 
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§50§50

1  spirtuli duRilis procesSi atf gamoiyofa, romelic sokos 

ujredebs energiiT amaragebs.

2  Saqari comis afuebis process aCqarebs, radgan is ufro 

swrafad gardaiqmneba spirtad da naxSirorJangad, vidre fqvi-

lis saxamebeli.

3  sveti laqtazas Seicavs.

sasargeblo mikroorganizmebi
sokoebis gamoyeneba puris cxobasa da yvelis warmoebaSi
antibiotikebi
baqteriebis roli Rvinis warmoebaSi. fermentebis 
miReba genmodificirebuli baqteriebidan

1.1.  maWarSi daRvinebis procesi damTavrebuli ar aris _ yurZnis 

wvenis glukoza mTlianad spirtad ar gardaqmnila. amitom is 

tkbilicaa da gvaTrobs kidec, radgan garkveuli raodenobiT 

spirtsac Seicavs.

2.2.  penicilini baqteriis ujredebis kedlis warmoqmnas uSlis 

xels. adamianis ujredebs kedeli ar aqvs, amitom is axali uj-

redebis warmoqmnas xels ver SeuSlis.

1.1.  viruss ujredis kedeli ar gaaCnia, amitom penicilini mis gam-

ravlebas xels ver SeuSlis.

2.2.  wylis gacxelebaze naklebi eleqtroenergia ixarjeba, amasTan  

maRal temperaturaze tansacmlis qsovilebis struqtura ar 

uaresdeba.

VI adamiani da mikroorganizmebiadamiani da mikroorganizmebi
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aiv epidemiis istoriaaiv epidemiis istoria

aiv-is warmoSobis Sesaxeb mecnierebs sxvadasxva versiebi gaaCniaT, magram 

arc erTi ar aris damtkicebuli. aiv-iT gamowveuli epidemia uecrad da mou-

lodnelad Tavs daatyda kacobriobas da sul ufro meti da meti adamianis 

sicocxle miaqvs Tan, vrceldeba yvela kontinentze da TiTqmis yvela sa-

xelmwifoSi. Sids-is SemTxveva pirvelad daregistrirda amerikis SeerTebu-

li Statebis daavadebaTa kontrolis centris mier 1981 wels. axali daavade-

ba, Cveulebriv, vlindeboda mZime formis pnevmoniiT (filtvebis anTebiT), 

limfuri sadinarebis simsivniT (kapoSis sarkoma), imunuri sistemis mkveTri 

daqveiTebiT. vinaidan imunuri sistemis ucnobi darRvevis pirveli SemTxve-

vebi homoseqsual mamakacebSi aRiniSneboda, eqimebma Tavidan am daavadebas 

`gei-asocirebuli imunodeficiti~ uwodes.

1982 wlidan aSS-s daavadebaTa kontrolis centrma daavadebaTa reestrSi 

Seitana axali daavadeba — SeZenili imunodeficitis sindromi (Sidsi); xolo 

1983 welss, TiTqmis erTdroulad, safrangeTsa da aSS-Si aRmoCenil iqna da-

avadebis gamomwvevi virusi, romelsac 1987 wlidan Tanamedrove dasaxeleba 

— ada  mianis imunodeficitis virusi (aiv) aqvs.

aiv miekuTvneba `nel virusebs~, romelTaTvisac damaxasiaTebelia ne-

li ganviTareba da iwvevs qronikul infeqciebs. isini Cainergeba maspinZeli 

ujredis genetikur aparatSi (qromosomaSi), rac saSualebas aZlevs, didi 

xnis ganmavlobaSi iarsebos da gamravldes. Sesabamisad, neli virusi SeiZle-

boda asulobiT da aTasobiT wlis ganmavlobaSi yofiliyo adamianebis mcire 

jgufSi da axla gvgonia, rom daavadeba axalia.

Tavis droze, plutarqem daavadebaTa warmoSobis Sesaxeb ori hipoTe-

za wamoayena; pirveli: daavadeba yovelTvis arsebobda, magram eqimebma ver 

moaxerxes misi amocnoba; meore: axali daavadebebi sxva qveynebidan an kos-

mosidan Semovida. SeiZleba amas davamatoT is, rom daavadeba yovelTvis iyo, 

magram SevniSneT maSin, roca gavrcelda an kidev, daavadeba cxovelebSi iyo 

da adamians ar hqonda.

SesaZloa, adamianis imunodeficitis virusi yovelTvis arsebobda da 

mi  si saTave adamianebisa da maimunebis saerTo winaparSi an ZuZumwovarTa 

saerTo winaparSic ki veZeboT. maSin gasagebia, ratom naxuloben aiv-is msgavs 

virusebs katebSi, cxvrebSi, cxenebsa da xarebSi. adamianisa da maimunis vi-

rusebi Zalian hgavs erTmaneTs, magram maimunis virusi adamians ar gadaede ba. 

amave dros, adamiani erTaderTi primatia, romlsac erTdroulad aiv 1 da aiv 

2 virusi SeiZleba hqondes. amas garda, samxreT amerikaSi gamohyves aiv 3. es 

virusebi gansxvavdeba erTmaneTisgan da SeiZleba vivaraudoT, rom arsebobs 

erTmaneTisgan damoukidebeli 2 an 3 epidemia sxvadasxva virusiT sxvadasxva 

geografiul zonaSi.

aiv epidemiis mizezi SeiZleba iyos virusis mutacia, ris Sedegadac is 

ufro paTogenuri gaxda, anda Cvens planetaze arsebuli socialuri cvli-

lebebi – mosaxleobis migraciis gaZliereba, mogzauroba, narkotikebis 

informacia maswavleblisaTvisinformacia maswavleblisaTvis
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gavrceleba, seqsualuri revolucia, ineqciebisa da sisxlis gadasxmis far-

To gamoyeneba da a.S.

• gamomwvevis maxasiaTeblebi

adamianis imunodeficitis virusi iRupeba 56C-ze 30 wuTSi, 78C-ze – 10 

wuTSi, inaqtivirdeba 70%-iani eTilis spirtiT, acetoniT, 0,2%-iani natriu-

mis hipoqloridiT. amave dros, gamomSrali saxiT 4-6 dRe cocxlobs 22C-ze 

da ufro dabal temperaturaze kidev ufro didxans.

aiv diametrSi Seadgens 1/10000 mm-s. virusi miekuTvneba retrovirusebis 

(e.w. `neli virusebis~) klass, romlebic Seicavs ribonukleinis mJavasagan 

(rnm) Semdgar genebs.

retrovirusebs SeuZlia reproduqcia mxolod cocxali ujredis — `mas-

pinZlis~ SigniT imitom, rom isini mxolod rnm-s Seicaven da ar Seicaven dnm-

s. retrovirusi ujredi-maspinZlis SigniT sakuTar rnm-s iyenebs matricis 

saxiT virusuli rnm-s gamosamuSaveblad (provirusi).

infeqciuri procesi iwyebs ganviTarebas, roca aiv ejaxeba ujreds, ro-

mel sac SeuZlia miuerTdes. virusuli nawilaki iyenebs specialur cilas 

imis Tvis, rom miuerTdes ujredis membranas, xolo Semdeg Sedis ujredis 

SigniT.

ujredis SigniT virusis nawilaki gamohyofs Tavis rnm-s da ujredSida 

fermentebi gardaqmnis virusul rnm-s dnm-ad. es axali aiv-dnm gadaadgil-

deba ujredis birTvSi da ganTavsdeba ujredi-maspinZlis dnm-Si. roca aiv-

dnm ukve ujredis birTvSia, mas provirusi ewodeba. aiv-provirusi repro-

ducirdeba ujredi-maspinZlis mier. Sedegad, warmoiqmneba axali virusebi, 

romlebic `gamodis~ am ujredidan da uerTdeba Semdegs, jer kidev arain-

ficirebul ujreds da amgvarad imeorebs replikaciisa da organizmSi viru-

sis koncentraciis zrdis process.

aiv infeqcia nela progresirebadi infeqciuri daavadebaa. mas iwvevs ada-

mianis imunodeficitis virusi (aiv). virusi, adamianis organizmSi SeWris Sem-

deg, azianebs organizmis imunur (damcvel) sistemas da mwyobridan gamohyavs 

igi, ris Sedegadac inficirebul pirs advilad uCndeba sxvadasxva infeqci-

uri an simsivnuri daavadeba. aiv infeqcia gadamdebia inficirebis momenti-

dan sicocxlis bolomde. inficirebulisgan virusi SesaZloa, gadaeces sxva 

pirebs maSinac ki, rodesac inficirebuls gamoxatuli ara aqvs daavadebis 

raime niSani. inficirebidan 2-3 Tvis manZilze, SeiZleba Tavi iCinos mcire 

problemebma, rogoricaa: faRaraTi, cxeleba, yelis, Tavis, kunTebisa da 

saxsrebis tkivili, limfuri kvanZebis gadideba. yvela es niSani 2-3 kviraSi 

mkurnalobis gareSec qreba da amitom adamianma SeiZleba eWvic ar miitanos 

aiv infeqciaze.

Semdeg iwyeba mcire simptomebis faza. am dros adamiani garegnulad jan-

mrTelad gamoiyureba. igi Cveulebriv ritmSi agrZelebs cxovrebas, SeiZleba 

ar hqondes araviTari Civilebi da daavadebis niSnebi, Tumca, zogjer adgili 

aqvs wonaSi klebas, zogad sisustes, Ramis oflianobas, limfuri kvanZebis 

gadidebas or an met adgilze (sazarduli, iRlia) xangrZlivi drois ganmav-

lobaSi. amas mohyveba gamoxatuli simptomebis faza, rodesac adamianis imu  -

nuri sistemis mniSvnelovani dazianebis Sedegad, Tavs iCens oportunistuli 
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daavadebebi. es aris daavadebebi, romelTa gamomwvevi baqteria, virusi Tu 

soko, Cveulebriv, SeiZleba janmrTeli adamanis organizmSic binadrobdes 

da ar iwvevdes paTologias, imunitetis daqveiTebis SemTxvevaSi ki, rogorc 

wesi, Zalian mZimed mimdinareobs, cudad eqvemdebareba mkurnalobas da 

sikvdiliT mTavrdeba.

Sids daavadebis bolo stadiaa. Sids-is ganviTareba iwyeba mas Semdeg, 

rac aiv daazianebs imunuri sistemis erT-erTi ZiriTadi ujredebis, limfo-

citebis mniSvnelovan raodenobas. yovelive amis Sedegad viTardeba imuno-

deficiti – mdgomareoba, rodesac imunuri sistema imdenad daTrgunulia, 

rom igi veRar icavs organizms sxvadasxva infeqciuri Tu simsivnuri daa-

vadebisagan. am dros SeiZleba ganviTardes filtvis, Tavis tvinis, saWmlis 

momnelebeli sistemis da sxva organoebis infeqciuri daavadebebi da sim-

sivneebi, romlebic aRar eqvemdebareba mkurnalobas.

zogierT avadmyofSi aRiniSneba e.w. ganlevis sindromi, romlisaTvisac 

damaxasiaTebelia wonis mniSvnelovani kleba, kerZod sxeulis masis 10% da 

meti.

aiv infeqciis gadacemis gzebiaiv infeqciis gadacemis gzebi

aiv adamianis organizmSi mxolod sami gziT xvdeba:

1. aiv-inficirebul adamianTan daucveli sqesobrivi kontaqtis dros 

(sqesobrivi gziT gadamdebi sxva infeqciebis arseboba zrdis aiv-iT dain-

ficirebis risks);

2. aiv-inficirebuli adamianis sisxlis moxvedris gziT janmrTeli ada-

mianis organizmSi (es SeiZleba moxdes aiv-inficirebuli donorebis sisxlis 

an sisxlis Semcvlelebis gadasxmiT; arasteriluri samedicino xelsawyoebis 

gamoyenebiT, romlebzedac SeiZleba darCenili iyos inficirebuli adamianis 

sisxlis nawilakebi. gadacemis es gza yvelaze metad gavrcelebulia ineqci-

uri narkotikebis momxmarebelTa Soris, romlebic saziaro Sprics iyeneben);

3. aiv-inficirebuli dedidan Svilze (es SeiZleba moxdes rogorc orsu-

lobis dros, aseve mSobiarobis procesSi da ZuZuTi kvebis dros).

aiv infeqciis wyaros warmoadgens adamiani – virusmtarebeli an SidsiT 

daavadebuli. virusi yvelaze maRali koncentraciiT aris sisxlSi, spermaSi 

da saSos gamonadenSi. sxvadasxva kontaqtebis dros dasnebovnebis saSiSroe-

ba gansxvavebulia. nebismier SemTxvevaSi, aiv-iT inficireba SesaZlebelia 

mxolod janmrTeli adamianis kontaqtiT dainficirebul biologiur siTxe-

ebTan – sisxlTan, spermasTan, saSos gamonadenTan, qsovilebTan da organoeb-

Tan.

virusis gadacemis albaToba:

• inficirebuli sisxlisa da misi produqtebis gadasxma – daaxloebiT 

90%-mde.

• dedidan Svilze – daaxloebiT 30%.

• narkotikebis ineqciuri moxmareba – daaxloebiT 30%.

• erTjeradi daucveli vaginaluri sqesobrivi aqti – daaxloebiT 0,1%.



169169

• erT daucveli analuri sqesobrivi aqti – daaxloebiT 0,1%.

• samedicino daxmarebis miRebis dros kanisa da lorwovani garsebis sa-

faris mTlianobis darRveviT – daaxloebiT 0,3% aiv-inficirebis riski izr-

deba sqesobrivi partniorebis raodenobis zrdis dros. virusis arsebobis 

albaToba ufro maRalia im pirebSi, visac aqvs sqesobrivi gziT gadamdebi 

infeqciebi, romlebic iwvevs ureTrisa da sasqeso gzebis sxva nawilebis an-

TebiT procesebs.

qirurgiuli da sxva invaziuri (SeRwevadi) Carevebis Sedegad infici-

reba Zalze iSviaTad xdeba da es gza ganxiluli unda iqnas sxva, ufro mniS-

vnelovani riskebis fonze, romlebsac adgili aqvs invaziuri samkurnalo ma-

nipulaciebis dros.

gaxsovdeT! virusi ar gadaecema mwerebis kbeniT! virusi iRupeba sisx-

lismwoveli mweris sxeulSi, radgan arseboba mxolod adamianis organizmSi 

SeuZlia.

sami periodi arsebobs, romelTa drosac SesaZlebelia, rom inficire-

bulma dedam virusi gadasces Svils:

• nayofis mucladyofnis periodSi;

• mSobiarobis dros;

• dabadebis Semdeg (ZuZuTi kvebis dros). 

mucladyofnis periodSi inficirebis bevri gza arsebobs, Tumca jerje-

robiT ver xerxdeba imis zustad dadgena, Tu yovel konkretul SemTxvevaSi 

rogor xdeba placentaruli barieris gadalaxva. placentis SigniT dedisa 

da nayofis sisxlis mimoqcevis mWidro kontaqti xSirad ganapirobebs mcire 

sisxldenebs an sxva umniSvnelo defeqtebs, ris Sedegadac dedis sisxli aR-

wevs bariers da iwvevs inficirebas.

mSobiarobis travmuli procesis dros xSiria dedisa da bavSvis qso-

vilebis mcire dazianebebi da xdeba sisxlis Sereva. SemdgomSi, samSobiaro 

gzebis gavlis dros, bavSvs SesaZlebloba aqvs, SeisunTqos an gadaylapos 

aiv-is Semcveli dedis biologiuri siTxeebi an gamonadeni.

rac ufro met xans rCeba bavSvi saSvilosnoSi placentis mTlianobis 

darRvevis Semdeg, miT metia dainficirebis riski.

swored am xanmokle periodSi, mSobiarobis dros, umravles SemTxveveb-

Si xdeba perinataluri inficireba. bavSvebis umravlesobas, vinc am gziT 

inficirdeba, dabadebis dros aiv-is analizze uaryofiTi Sedegi aqvs, ma-

gram inficirebidan daaxloebiT erTi kviris Semdeg maTi testirebis Sedegi 

dadebiTi xdeba.

ZuZuTi kveba dedidan Svilze infeqciis gadacemis mesame gzaa. adamia-

nis rZe Seicavs rogorc Tavisufal viruss, aseve inficirebul ujredebsac. 

amgvarad, sanam aiv pozitiuri deda bavSvs ZuZus awovebs, arsebobs virusis 

gadacemis riski. aiv pozitiur dedebs urCeven, ar awovon ZuZu da bavSvi xe-

lovnur kvebaze hyavdeT.

virusis sisxlis gziT gadacemis Semcirebaze mimarTuli RonisZiebebi:

• donoris sisxlis aucilebeli testireba.

• sisxlis preparatebis specialuri damuSaveba.

• virusis perinataluri gadacemis profilaqtika.
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• samedicino dawesebulebebSi da kosmetikur kabinetebSi dainficirebis 

profilaqtika.

• sayofacxovrebo pirobebSi virusis sisxliT gadacemis profilaqtika. 

sisxlis gadaudeblad gadasxmis sakiTxi dRemde sakamaTod rCeba. erTis 

mxriv, sisxlis da plazmis preparatebis arseboba, romlebic winaswar aris 

miRebuli da Semowmebuli, unda gamoricxavdes sisxlis pirdapir gadasxmas 

an Seumowmebeli sisxlis gadasxmas.

meore mxriv, bevr qveyanaSi sisxlis gadasxmis sadgurebi yovelTvis ver 

axerxebs am preparatebis sakmao raodenobiT uzrunvelyofas. swored aseT 

SemTxvevebSi Cndeba Seumowmebeli sisxlis gadasxmis aucilebloba.

aseT situaciebSi gamosavals klinikebSi da samedicino dawesebulebebSi 

sisxlis bankebis Seqmna da gegmiuri operaciebisa da mSobiarobis win naTe-

savebis mier sisxlis Cabarebis praqtika warmoadgens. aseTi midgoma sisxlis 

preparatebis minimaluri maragis Seqmnis saSualebas iZleva.

stomatologiuri procedurebis dros, kosmetikur salonebSi, maniku-

risa da pedikuris kabinetebSi yoveli klientisaTvis instrumentebis steri-

lizacia yovelTvis ar xdeba, klientma Tavad unda gaakontrolos situacia, 

moiTxovos steriluri instrumentebi.

sayofacxovrebo situaciaSi virusis gadacema SesaZlebelia samarTeblis 

saziarod gamoyenebis dros. amitom. aucilebelia individualuri saparsi 

mowyobilobis qona.

orsulobis dros aiv inficirebuli qalis janmrTelobis mdgomareoba-

ze kontroli dReisaTvis aiv-is vertikaluri gadacemis profilaqtikis yve-

laze efeqtur saSualebas warmoadgens. dedidan Svilze virusis gadacemis 

profilaqtika xdeba antiretrovirusuli preparatebiT.

aiv infeqciis profilaqtikis aucilebeli elementebia:

• SemTxveviTi sqesobrivi kontaqtisagan Tavis arideba an, ukidures Sem-

TxvevaSi, Tavdacvis saSualebis (prezervativebis) aucilebeli gamoyeneba;

• narkotikebis ineqciuri moxmarebisagan Tavis Sekaveba;

• sisxlisa da sisxlis produqtebis aucilebeli gamokvleva. sagangebo 

mdgomareobisas, Seumowmebeli sisxlis sasicocxlo CvenebiT gadasxmis Sem-

TxvevaSi, donoris sisxlis aucilebeli testireba gadasxmidan umokles 

vadaSi;

• erTjeradi samedicino instrumentebis gamoyeneba, xolo mravaljeradi 

moxmarebis instrumentebis gamoyenebisas sterilizaciisa da dezinfeqciis 

wesebis sruli dacva;

• tatuirebisa da samkaulebis tarebis mizniT sxeulis nawilebis da-

zianebisagan Tavis Sekaveba, vinaidan xSirad es procedurebi tardeba arasa-

Tanadod gasterilebuli instrumentebis meSveobiT. sqesobrivi urTierTo-

bebisagan TavSekaveba, meuRlis erTguleba, Tavdacvis saSualebis (kondomis) 

gamoyeneba da narkotikebisagan Tavis arideba – es is ZiriTadi qcevebia, rom-

lebmac SeiZleba xeli SeuSalos an minimumamde Seamciros adamianis imunode-

ficitis virusis gadacemis SesaZlebloba.
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stigmastigma

stigma (berZn. stigma – naCxvleti, laqa) Cvenamde Soreuli warsulidan 

movida. es sityva warmoiSva antikur saberZneTSi, sadac monebsa da damna-

Saveebs gaxurebuli SanTiT damRas adebdnen maTi statusis aRsaniSnavad.

stigma ganixileba, rogorc Zlieri socialuri iarliyi, romelic am 

iar liyis mqone adamians an adamianTa jgufs irgvlivmyofebis TvalSi mniS-

vnelovan diskreditacias ukeTebs.

stigma SeiZleba davukavSiroT adamianis iseT maxasiaTeblebs, rogoric 

aris kanis feri, qcevebi, warmomavloba da a.S. calkeul kulturaSi garkveu-

li niSnebi aRiqmeba, rogorc madiskreditirebeli an araRirseuli. amitom, 

stigmatizacia ufro pirovnebis gaufasurebis, devalvaciis process asa-

xavs, vidre mis WeSmarit arsebas.

aiv-Tan dakavSirebuli stigmis aRmoceneba moulodneli ar yofila. igi 

dafuZnebulia adamianTa cnobierebaSi Rrmad fesvgadgmul iseT SiSebze, 

romlebic warsulSi arsebobda, magaliTad, keTris, qoleris an Savi Wiris 

mimarT. es stigma viTardeba arsebuli negatiuri warmodgenebis niadagze. 

xSirad fiqroben, rom aiv-inficirebulma daimsaxura is, rac mas daemarTa, 

sakuTari saqcielis gamo. aseTi `cudi qceva~ dakavSirebulia seqsTan an 

sazogadoebisaTvis miuRebel qcevasTan, mag., narkotikebis moxmarebasTan. 

iTvleba, rom aiv-pozitiuri mamakacebi – es mxolod homoseqsualebi, biseq-

sualebi anda is kacebi arian, vinc meZavebis momsaxurebiT sargebloben; xo-

lo aiv-inficirebul qalebs saeWvo sqesobrivi kontaqtebi hqondaT an seqs-

biznesis warmomadgenlebi arian. masobrivi informaciis saSualebebis mier 

Sidsis warmodgena, rogorc `qalebis daavadebis~, `Savebis daavadebis~, `gee-

bis Savi Wiris~ da a.S., aseve qmnis stigmas da aZlierebs am stereotipebsa da 

warmodgenebs.

zogierTi afrikeli da azieli lideris azriT, Sidsi dasavleTis daava-

debad iTvleboda, maSin, roca dasavleTSi Sidsi afrikasTan asocirdeboda.

amave dros, aSkaraa TviTstigmatizaciis, e.w. Sinagani stigmis, anu sir-

cxvilis grZnoba, romelsac ganicdian Tavad inficirebulebi, ejaxebian ra 

sazogadoebis mxridan negatiur reaqcias.

TviTstigmatizacia ki iwvevs depresias, sakuTar TavSi Caketvas, arasrul-

fasovnebis gancdas, rac Zalas arTmevs adamians da braleulobis grZnobas 

uCens.

aiv-Tan dakavSirebuli stigma aRmocendeba sircxvilisa da SiSis mZlavri 

kavSiris niadagze – sircxvilis imitom, rom Sidsis gavrcelebis ZiriTad 

gze bad seqsi da narkotikebis moxmareba iTvleba; da SiSis imitom, rom Sidsi 

SedarebiT axali daavadebaa da iTvleba sasikvdilod. gakicxva, sircxvili 

da SiSi Sidsis epidemias iatakqveSeTSi devnis, rac infeqciis gavrcelebas 

ide alur pirobebs uqmnis.

stigmis, rogorc movlenis gansazRvra mravalgvarad SeiZleba, magram 

yo velTvis, roca stigmaze vsaubrobT, unda gamovyoT stigmis damaxasiaTe-

beli sami ZiriTadi niSani:
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1. xazi esmeba adamianebs Soris gansxvavebas da es gansxvaveba iTvleba mniS-

vnelovnad. Cveulebriv, adamianebi erTmaneTisagan gansxvavdebian, magram am 

gansxvavebaTa umravlesobas principul mniSvnelobas ar aniWeben (Tvalis 

feri, pasportis nomeri, Tmis sigrZe da a.S.); magram Tuki adamianebis stigma-

tizacia xdeba, maTi ganmasxvavebeli niSnebi aRiqmeba, rogorc socialurad 

mniSvnelovani (kanis feri, aiv statusi) da am ganmasxvavebeli niSnebis mixed-

viT adamianebs hyofen urTierTsawinaaRmdego kategoriebad (`TeTrebi~ da 

`Savebi~, `brmebi~ da `mxedvelebi~, `aiv-dadebiTebi~ da `aiv-uaryofiTebi~).

2. ganmasxvavebeli niSnebis mqone adamianebs uaryofiT Tvisebebs miaweren. 

CvenTvis damaxasiaTebelia stereotipuli azrovneba. Cveni stereotipuli 

Sexedulebebi sxva adamianebze umravles SemTxvevaSi arasworia, magram isini 

SeiZleba neitralur an dadebiT xasiaTs atarebdnen. magaliTad: `yvela qali 

zrunavs sakuTar Svilebze~, `qarTvelebi emociurebi varT~.

magram, rodesac saubaria stigmaze, stereotipebi yovelTvis negati-

uria: `aiv-dadebiTi adamiani saSiSia~, `aiv-inficirebulebi Segnebulad as-

nebovneben sxvebs~, `Sids-iT avaddebian amoraluri saqcielis gamo~ da a.S. 

anu im adamianebs, romelTac mxolod erTi niSani aerTianebs (sisxlSi aiv-is 

arseboba), miaweren iseT negatiur Tvisebebs, romlebsac virusTan aranairi 

kavSiri ar aqvs: sxvebisTvis safrTxis Semcveli; survili, ziani miayenos ada-

mianebs; amoraluri qceva da a.S.

3. adamianebs yofen or jgufad: `Cven~ da `isini~. stigmatizaciis proces-

Si vazrovnebT kategoriebiT: `Cven~ da `isini~. aseTi dayofa gvaZlevs saSua-

lebas, vifiqroT, rom `isini~ ar arian iseTebi, rogorebic `Cven~ varT. es 

damokidebuleba xSirad SeimCneva Cvens gamoTqmebSi.

magaliTad, aravin ambobs `gripiT inficirebuli~, radgan adamiani, 

romelsac gripi aqvs, erT-erTi `CvenTagania~. amave dros, xSirad vambobT: 

`aiv-inficirebuli~, riTac am adamianis mTeli individualoba mis infeqci-

amde dagvyavs. aiv dadebiTi statusis mqone adamianebis stigmatizacias xels 

uwyobs mTeli rigi faqtorebisa:

1. aiv infeqcia/Sids-i aris daavadeba, romelic safrTxes uqmnis adamianis 

sicocxles;

2. aiv infeqcia gadamdebia da jer kidev sazogadoebaSi dabalia misi gavr-

celebisa da profilaqtikis gzebis Sesaxeb informirebulobis done;

3. aiv infeqcia asocirebulia isedac stigmatizebul jgufebTan, rogo-

ricaa: narkotikebis momxmareblebi, meZavebi, homoseqsualebi.

diskriminacia _ (laT. discriminatio _ gansxvaveba) _ aris adamianTa 

garkveuli jgufis wevrTa uflebebis daknineba romelime niSnis mixedviT 

(erovnuli, rasobrivi, genderuli, aRmsareblobis, seqsualuri orientaci-

is, daavadebis da a.S.).

stigmis da diskriminaciis gamo:

• adamianebi uars amboben testirebaze;

• cdiloben damalon sakuTari aiv statusi;

• uars amboben mkurnalobaze da profilaqtikur programebSi monawile-

obaze.

es iwvevs inficirebulTa janmrTelobis mdgomareobis gauaresebas da 
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zrdis aiv epidemiis gavrcelebis risks.

saboloo jamSi, stigma da diskriminacia xels uwyobs epidemiis gavrcele-

bas.

saSiSia ara daavadeba, aramed adamianebis damokidebuleba daavadebul e-

bis mimarT. roca arsebobs diskriminacia, ufro xelsayrelia, ar icode sa-

ku Tari aiv-statusi. ra gasakviria, rom diagnozis gamxela bevrisaTvis ufro 

saSiSia, vidre Tavad virusi: daavadeba ramdenime wlis Semdeg gamovlindeba, 

xolo aiv-statusis gamJRavneba dauyovnebliv da Seuqcevad Sedegebs moi-

tans.

ra socialur-fsiqologiur problemebs ejaxeba aiv inficirebuli ada-

miani?

dRes aiv-infeqcia aRar iTvleba sasikvdilo daavadebad, Tanamedrove sam -

kurnalo saSualebebis fonze, es aris qronikuli marTvadi daavadeba, Tum ca 

sazogadoebaSi gavrcelebuli stereotipebi aiv infeqciis diagnozs mainc sa-

sikvdilo ganaCenad aRiqvams. amitom aiv infeqciis diagnozze pirveli reaqcia 

SeiZleba sakmaod mZime iyos _ Soki, gaRizianeba, SiSi, dabneuloba. am dros 

adamianisTvis Zalian mniSvnelovania fsiqologiuri mxardaWera.

aiv infeqciis diagnozma SeiZleba ojaxis wevrebi da megobrebi SeakavSi-

ros. Tumca, zogierT SemTxvevaSi axloblebi gaurbian an xels hkraven aiv-

inficirebul adamians.

aiv-infeqciis diagnozis stigmatizacia aZnelebs gadawyvetilebis miRe-

bas imis Sesaxeb, vis unda ecnobos diagnozi. avadmyofma adamianma SeiZleba 

ga dawyvitos, ar uTxras Tavisi daavadebis Sesaxeb sxvebs an awodebs maT ara-

zust an arasrul informacias (mag., ufro ityvis, rom kiboTia daavadebuli, 

an hepatitiT, magram ara Sids-iT).

mZime daavadebis arseboba arsebiT zegavlenas axdens pacientis sxva 

ada mianebTan urTierTobaze da mis aqtivobaze. adamians SeiZleba hqondes 

av    tonomiurobis, TviTkontrolisa da momavlis perspeqtivis dakargvis 

gancda. aiv/Sids-ma SeiZleba seriozulad daarRvios Cveuli ojaxuri da 

cxovrebiseuli ritmi; zogierTi aiv inficirebuli imdenad daSinebulia sa-

kuTari mdgomareobiT, cdilobs, Tavidan aicilos fizikuri kontaqti oja-

xis wevrebTan an megobrebTan imis SiSiT, rom aiv infeqcia ar gadasdos.

stigmisa da diskriminaciis gamo, aiv inficirebulebs uars eubnebian sam-

saxurze, samedicino momsaxurebaze, Cndeba finansuri problemebi.

rogorc wesi, stigma vrceldeba inficirebulTa ojaxis wevrebzec. isini, 

xSirad, iseTive socialur-fsiqologiuri problemebis winaSe dgebian, ro-

gorc Tavad inficirebuli. aiv infeqcia azianebs sazogadoebis axalgazrda, 

Sromisunarian nawils. infeqciis gavrceleba moiTxovs mkurnalobasTan da-

kavSirebuli xarjebis zrdas qveyanaSi.

stigma xels uwyobs arajansaRi urTierTobebis da Sexedulebebis gavr-

celebas, zogjer agresias inficirebulebis mimarT. amasTan erTad, stigma 

xels uSlis sazogadoebaSi aiv infeqciis Sesaxeb swori informaciis gavr-

celebas, radgan iTvleba, rom es problema exeba mxolod adamianTa garkveul 

jgufebs. Sedegad, adamianebi ar icaven usafrTxo qcevis wesebs da riskis 

qveS ayeneben sakuTar janmrTelobas.
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