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winasityvaoba 

laboratoriuli praqtikumi mniSvnelovani damatebaa bo-

tanikis Teoriuli kursisaTvis. misi ZiriTadi amocanaa — leq-

ciebze miRebuli codnis gaRrmaveba da ganmtkiceba, damouki-

debeli kvleviTi muSaobisaTvis unar-Cvevebis gamomuSaveba. igi 

xels uwyobs studentebisTvis zogad-samecniero, instrumenta-

luri, zogad-profesionaluri kompetenciebis gamomuSavebas, 

dakvirvebebis, aRweris, identifikaciis, biologiuri obieqte-

bis klasifikaciis, maTze muSaobis eqsperimentaluri meTode-

bis gamoyenebis, biologiuri obieqtebis ujreduli, struqtu-

ruli da funqcionaluri organizaciis Seswavlas. laborato-

riuli samuSaoebis Catarebis procesSi studentebi ecnobian 

sxvadasxva ekologiur pirobebSi mozardi mcenareebis anatomi-

uri da morfologiuri agebulebis Taviseburebebs. gamoimuSa-

veben analitikuri azrovnebis Cvevebsa da swavloben dakvirve-

bis Sedegebis sworad gaformebas, rac udaod gamoadgebaT moma-

valSi samecniero muSaobisas. laboratoriuli samuSaoebis Se-

degs warmoadgens mecadineobis Temis ganxilva, damoukideblad 

individualuri weriTi davalebis Sesruleba da albomSi naxa-

tebis gaformeba. laboratoriuli praqtikumi warmoadgens sas-

wavlo-meToduri muSaobis aucilebel nawils. 

 saxelmZRvaneloSi mocemulia mcenareuli organizmebis 

anatomiuri da morfologiuri agebulebis, maTi sabinadro ga-

remosTan kavSiris Sesaxeb Teoriuli monacemebi da detalura-

daa aRwerili saswavlo nimuSebis momzadebis, Seswavlisa da aR-

weris msvleloba. 
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 mcenareTa anatomiisa da morfologiis kursi win uZRvis 

yvela danarCeni botanikuri disciplinis kiTxvas, warmoadgens 

damoukidebel mecnierul disciplinas da Teoriul safuZvels 

mTeli rigi biologiuri sagnebisaTvis.  

 saxelmZRvanelo gankuTvnilia biologiisa da farmaciis 

specialobis bakalavriatis studentTaTvis, agreTve biologi-

is dargSi momuSave maswavleblebisa da mecnier TanamSromlebi-

saTvis da biologiis sakiTxebiT dainteresebul pirTaTvis. 

 rekomendebulia soxumis saxelmwifo universitetis sabu-

nebismetyvelo mecnierebaTa da jandacvis fakultetis sabWos 

mier saxelmZRvanelod biologiisa da farmaciis specialobebis 

studentebisaTvis. 
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Tavi I.  

 

mcenareTa citologiisa da histologiis 

safuZvlebi 

 

Tema — botanikuri obieqtebis mikroskopireba 

 

samuSaos mizani: mikroskopis agebulebisa da botanikis labo-

ratoriaSi muSaobis wesebis gacnoba. 

amocana: 1. botanikis laboratoriaSi muSaobisas usafrTxoebis 

teqnikis wesebis gacnoba.  

2. mikroskopis agebulebisa da masTan muSaobis Tanmim-

devrobis gacnoba.  

3. preparatebis damzadebis teqnikis daufleba. 

 

 

Teoriuli cnobebi 

 

mikroskopi warmoadgens optikur-meqanikur xelsawyos, 

romelic saSualebas iZleva miviRoT dasaTvalierebeli sagnis 

Zlier gadidebuli gamosaxuleba, romlis zomebi aRemateba Se-

uaraRebeli Tvalis garCevadobis unars. mikroskopis ZiriTadi 

nawilebia: optikuri (ZiriTadi nawili), gamanaTebeli da meqani-

kuri. 

meqanikur nawils ekuTvnis: Stativi, tubusi, sasagne magi-

da, revolveri, makro da mikroxraxnebi. makroxraxns aqvs didi 

diski da amoZravebs tubuss. mikroxraxnic igive funqcias asru-

lebs, amoZravebs tubuss TvalisaTvis uxilav manZilze da gamo-

iyeneba fokusze ukeT orientaciisaTvis  (nax. 1). 

gamanaTebeli sistema mikroskopisa gankuTvnilia prepa-

ratze sinaTlis sxivis misamarTavad, obieqtis optimaluri ga-

naTebis regulirebisaTvis. mas miekuTvneba sarke, kondensori 

da iris-diafragma. sarke SeiZleba vamoZraoT nebismieri mimar-

TulebiT. es iZleva saSualebas gamoyenebul iqnas sinaTlis wya-

ro. sarke areklavs sinaTlis sxivebs da kondensoris saSuale-
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biT gzavnis obieqtSi. kondensori moTavsebulia sarkesa da sa-

sagne magidas Soris. igi Sedgeba sami linzisagan, romlebic sa-

erTo CarCoSia moTavsebuli. kondensoris mdgomareobis cvliT 

(zeviT, qveviT) SesaZlebelia SevcvaloT obieqtis ganaTebis in-

tensivoba. kondensoris samoZrao xraxni moTavsebulia makro 

da mikroxraxnis win. kondensoris qveviT daSvebisas ganaTeba 

mcirdeba, zeviT awevisas — matulobs. iris-diafragma moTavse-

bulia kondensoris qveda nawilze. misi daxmarebiT SesaZlebe-

lia Sesaswavli sagnis ganaTebis Semcireba an gadideba. is Sedge-

ba firfitebisagan, romlebic nawilobriv faraven erTmaneTs 

ise, rom centrSi rCeba nasvreti sinaTlis sxivis gasasvlelad. 

optikuri sistema mikroskopisa Sedgeba okularisa da obi-

eqtivisagan. TiToeuli obieqtivi Sedgeba liTonis saerTo bu-

deSi moTavsebuli ramdenime linzisagan. yvelaze mTavaria ga-

reTa (frontaluri) linza, romlis fokusur manZilze aris da-

mokidebuli obieqtivis gadideba. budeze aRniSnulia gadidebis 

maCvenebeli cifri. okulari Sedgeba ori linzisagan da adidebs 

mxolod obieqtivisagan miRebul gamosaxulebas. arsebobs oku-

larebi Semdegi gamadideblebiT: х5,  х7,  х10,  х15. es cifrebi 

okularzea aRniSnuli. mikroskopis saerTo gadidebis unari 

udris obieqtivis gamadideblis namravls okularis gamadide-

belze. okulari SeiZleba amoviRoT tubusidan da SevcvaloT 

sxviT. tubusis sawinaaRmdego mxareze moTavsebulia moZravi 

(mbrunavi) firfita anu revolveri (laT. revolve — vabruneb), ro-

melzec moTavsebulia sami bude obieqtivisaTvis. obieqtivic, 

rogorc okulari warmoadgens linzebis sistemas. obieqtivi ex-

raxneba revolveris budes. obieqtivis gadidebis xarisxi sxva-

dasxvaa. arsebobs obieqtivebi, Semdegi gamadideblebiT: х8,  х40 

da х90. obieqtivis gadidebaze damokidebulia misi ori maxasia-

Tebeli — samuSao manZili e.i. manZili frontaluri linzidan 

preparatis sibrtyemde da TvalTaxedvis aris farTobi. rac me-

tia obieqtivis gadidebis xarisxi, miT naklebia misi samuSao 

manZili da viwroa TvalTaxedvis are.  
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okulari

tubusi

kiseri
revolveri

obieqtivi

sasagne

magida

kondensori

irisis

diafragma

sinaTlis

wyaro

lanCa, 

sadgari

mikroxraxni

makro

xraxni

magidis

samoZrao

xraxnebi

 

 

nax. 1. mikroskopis agebuleba 

 

subujreduli struqturebis an organoidebis umetesoba 

Zalian mcirea imisaTvis, rom sinaTlis mikroskopiT gamoCndes. 

ujreduli biologia swrafad ganviTarda eleqtronuli mikros-

kopis gamogonebiT gasuli saukunis 50-ian wlebSi. sinaTlis ga-

moyenebis sanacvlod eleqtronuli mikroskopi (em) eleqtrone-

bis konas mimarTavs nimuSis SigniT an misi zedapirisaken. mikros-

kopis garCeviToba ukuproporciulia mis mier asareklad gamo-
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yenebuli gamosxivebis talRis sigrZisa. eleqtronTa konis tal-

Ris sigrZe ki gacilebiT moklea, vidre xiluli sinaTlis tal-

Ris sigrZe. amitom Tanamedrove eleqtronul mikroskopebs Teo-

riulad SeuZliaT miaRwion daaxloebiT 0.002 nm garCeviTobas, 

magram biologiuri struqturebisaTvis praqtikuli limiti, 

Cveulebriv, aris 2 nm — asjeradi gaumjobeseba sinaTlis mikros-

kopTan SedarebiT. biologebi termin ujredis ultrastruqtu-

ras iyeneben eleqtronuli mikroskopiT miRebuli ujredis ana-

tomiis aRsaniSnad. arsebobs ori ZiriTadi tipis eleqtronuli 

mikropskopi: maskanirebeli eleqtronuli mikroskopi (mem, S) da 

transmisiuri eleqtronuli mikroskopi (tem, T). mem gansakuTre-

biT gamosadegia nimuSis zedapiris dawvrilebiT SeswavlisaTvis. 

eleqtronTa kona axdens nimuSis zedapiris skanirebas, romelic 

Cveulebriv oqros Zalian Txeli feniT aris dafaruli. eleq-

tronTa kona aRagznebs nimuSis zedapirze myof eleqtronebs da 

es meoradi eleqtronebi registrirdebian mowyobilobiT, ro-

melsac eleqtronTa kvali gadahyavs eleqtronul signalad vi-

deomonitorisaken. 

amis Sedegad miiReba nimuSis topografiuli gamosaxuleba. 

mem-s velis didi siRrme gaaCnia, rac samganzomilebiani gamosa-

xulebis miRebis SesaZleblobas iZleva. ujreduli biologia 

tem-s mxolod ujredis Sida ultrastruqturis Sesaswavlad 

iyenebs. tem-Si eleqtronTa kona nimuSis Zalian Txel anaTalSi 

gadis, swored iseve, rogorc sinaTlis mikroskopSi sinaTle ga-

dis sasagne minaSi. nimuSi iRebeba mZime metalebis atomebiT, 

romlebic garkveul ujredul struqturebs emagreba da amiT 

ujredis zogierTi nawilis simkvrive sxvebTan SedarebiT iz-

rdeba. nimuSSi gasuli eleqtronebi ufro metad gaibnevian uf-

ro mkvriv regionebSi da Sesabamisad, naklebia gasuli eleq-

tronebis ricxvi. gasuli eleqtronebis meSveobiT miiReba ga-

mosaxuleba. minis linzebis nacvlad tem eleqtromagnitebs iye-

nebs eleqtronTa konis gardasatexad da, sabolood, gamosaxu-

lebis ekranisaken an kidev fotografiuli firisaken misamar-

Tad. zogierTi mikroskopi aRWurvilia cifruli kameriT, sxve-
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bi ki — cifruli deteqtoriT. eleqtronuli mikroskopebi ga-

moavlenen bevr iseT organoids, romelTa danaxva sinaTlis mik-

roskopiT SeuZlebelia. 

 magram cocxali ujredebis SeswavlisaTvis upiratesoba 

sinaTlis mikroskops eniWeba. mikroskopebi metad mniSvnelova-

ni xelsawyoebia citologiisaTvis — ujredis struqturis Sem-

swavleli mecnierebisaTvis. 

 

 

mikroskopTan muSaobis wesebi 

 

1. davdgaT mikroskopi ise, rom Stativi Cvensken iyos mimar-

Tuli. 

2. muSa mdgomareobaSi davayenoT obieqtivi mcire gadide-

biT. amisaTvis unda SemovabrunoT revolveri ise, sanam saWiro 

obieqtivi ar daikavebs centralur mdgomareobas, dadgeba sa-

sagne magidis centris pirdapir (am dros revolveri  dafiqsir-

deba).  

3. makrometruli xraxnis saSualebiT avwioT obieqtivi sa-

sagne magididan miaxloebiT 0,5sm-ze. gavxsnaT diafragma da av-

wioT kondensori.  

4. CavxedoT okularSi marcxena TvaliT da vatrialoT sar-

ke sxvadasxva mimarTulebiT, sanam mxedvelobis are kargad ar 

ganaTdeba.  

5. sasagne magidaze movaTavsoT momzadebuli preparati sa-

fari miniT zeviT, rom obieqti moeqces sasagne magidis nasvre-

tis centrSi.  

6. TandaTan CamovuSvaT tubusi makroxraxnis saSualebiT 

ise, rom obieqtivi mdebareobdes 2mm-is dacilebiT preparati-

dan.  

7. vixedoT okularSi da amave dros nel-nela avwioT tubu-

si makro-xraxnis saSualebiT manam, sanam mxedvelobis areSi ar 

gamoCndeba obieqtis gamosaxuleba.  
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8. ufro did gadidebaze gadasasvlelad, upirvelesad, sa-

Wiroa preparatis centrireba anu obieqti, an misi nawili, ro-

melsac vakvirdebiT, unda movaTavsoT mxedvelobis aris cen-

trSi. Tu obieqti ar iqneba centrirebuli, meti gadidebisas is 

mxedvelobis aris gareT aRmoCndeba.  

9. revolveris SemobrunebiT gadaviyvanoT muSa mdgomare-

obaSi obieqtivi meti gamadidebliT. 

10. CamovuSvaT tubusi, TiTqmis preparats rom exebodes.  

11. vixedoT okularSi da frTxilad, nel-nela avwioT tu-

busi, sanam mxedvelobis areSi ar gamoCndeba gamosaxuleba. 

12. zusti fokusirebisaTvis gamoviyenoT mikroxraxni. 

13. preparatis Caxatvisas okularSi CavixedoT marcxena 

TvaliT, albomSi — marjvenaTi.  

 

 

dakvirvebis Sedegebis gaformeba 

  

mcenareTa anatomiisa da morfologiis praqtikul mecadi-

neobebze didi yuradReba unda daeTmos naxats. amisaTvis saWi-

roa studentma awarmoos albomi. naxatebis gakeTeba unda xde-

bodes ubralo fanqriT, xolo SeRebili preparatebis Caxatva 

SeiZleba feradi fanqrebiT. warwerebi keTdeba pastiT. albomis 

zeda nawilSi iwereba TariRi da samuSaos Tema. naxatis qveS iwe-

reba nomeri (mag. nax.1) da misi saxelwodeba. naxatze aRniSnuli 

pirobiTi niSnebi unda aixsnas saxelwodebis qveS.  

 

 

mikropreparatebis damzadebis wesebi 

 

droebiTi mikropreparatebis dasamzadeblad aucilebelia 

sasagne da safari minebis nakrebi, nemsebi, pipetebi, samarTebe-

li, skalpeli, minis wkiri, filtris qaRaldi da reaqtivebi. 

samuSaos dawyebis win safar da sasagne minebs recxaven 

wyliT da kargad amSraleben rbili CvriT. Semdeg Sesaswavli 



 11 

mcenareuli obieqtis Txel anaTals aTavseben wylis wveTSi da 

zevidan afareben safar minas. safar minas xelSi iReben kidee-

biT ceri da saCvenebeli YTiTebiT. Tavisufali mxariT ki nel — 

nela afareben preparats. Tu siTxem gamoJona safari minidan, 

mas filtris qaRaldiT aSoreben. preparatis reaqtiviT SeReb-

visas safari minidan wyals gamoiwoven filtris qaRaldiT, xo-

lo reaqtivis wveTi SeaqvT safari minis kideze meore mxridan. 

reaqtivebi, romlebic xSirad gamoiyeneba mcenareuli prepara-

tebis SesaRebad, Semdegia: iodi, gaxsnili kaliiodidSi (saxameb-

lis marcvlebis SesaRebad), fuqsini (citoplazmis SesaRebad), 

gematoqsilini (birTvebis SesaRebad), qlor-TuTia-iodi (ce-

lulozis Semcveli ujredis kedlebis SesaRebad), floroglu-

cini da marilmJava (gamerqnebuli garsebis SesaRebad), glicini 

(preparatebis gasaRiaveblad) da sxva.  

  

 

sakontrolo kiTxvebi: 

 

1.  daasaxeleT sinaTlis mikroskopis ZiriTadi nawilebi. 

2. romeli elementebi miekuTvneba mikroskopis meqanikur da ga-

manaTebel nawils da daasaxeleT maTi daniSnuleba. 

3.  daasaxeleT mikroskopis optikuri nawilis daniSnuleba. daa-

xasiaTeT obieqtivebi.  

4.  rogoria mikroskopTan muSaobis Tanmimdevroba? 

5.  rogor unda gaformdes miRebuli Sedegebi? 

6.  daasaxeleT droebiTi preparatebis momzadebis etapebis 

Tanmimdevroba.  

7.  romeli reaqtivebi gamoiyeneba mcenareuli obieqtebis Sesa-

Rebad? 
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Tema — mcenareuli ujredis agebuleba da dayofa 

 

samuSaos mizani: ujredis ZiriTadi struqturuli komponente-

bis gacnoba, droebiTi preparatebis damzadebis teqni-

kis meTodikis aTviseba. 

amocana:  1. droebiTi preparatebis damzadeba da plastidebis, 

birTvis, centraluri vakuolis, ujredis kedlisa da 

CanarTebis Seswavla. 

2. xaxvis fesvakis ujredebSi mitozis stadiebze dak-

virveba. 

 

Teoriuli cnobebi 

 

ujredi yvela cocxali organizmis ZiriTadi struqturuli 

da funqciuri erTeulia. mcenareTa Soris arian saxeobebi, rom-

lebic mxolod erTi ujredisagan Sedgeba (zogierTi wyalmcena-

re), umetesoba mravalujrediani organizmia. ujredebis agebu-

leba mravalferovania da damokidebulia Sesasrulebel funqci-

aze. tipiur SemTxvevaSi mcenareuli ujredi Sedgeba protop-

lastisa (cocxli SigTavsi) da ujredis garsisagan (ujredis ke-

deli). protoplasti SeiZleba davyoT citoplazmad da birTvad. 

citoplazma Sedgeba hialoplazmisa da organelebisagan (nax. 2). 

hialoplazma warmoadgens ujredis uwyvet wylovan koloidur 

fazas da axasiaTebs garkveuli siblante. mas aqvs aqtiuri moZra-

obis unari qimiuri energiis meqanikur energiad transformaciis 

xarjze. hialoplazma aerTianebs mis SemadgenlobaSi myof orga-

nelebs, uzrunvelyofs ra maT mudmiv urTierTobas. misi meSveo-

biT mimdinareobs aminomJavebis, cximovani mJavebis, nukleoti-

debis, Saqrebis, araorganuli ionebis, atf-s transporti. hia-

loplazmis komponentebis SemadgenlobaSi myofi struqturuli 

cilebis nawili qmnis mikromilakebsa da mikrofilamentebs, rom-

lebic warmoqmnian ujredis citoConCxs. 

citoConCxi urTierTdakavSirebuli Zafebisa da mikromi-

lebis sistemaa, romelic ganlagebulia birTvsa da plazmur 

membranas Soris sivrceSi.  
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tonoplasti

centraluri

vakuoli

birTvi

birTvis

garsi

qromatini

birTvaki

xorkliani

endoplazmuri

retikulumi

gluvi

endoplazmuri

retikulumi

peroqsisoma

ujredis kedeli

plazmuri membrana

goljis aparati

ribosomebi

plazmodesma

qloroplasti

mikrofilamentebi

mikrotubulebi

mitoqondriebi

 

 

nax. 2. mcenareuli ujredis agebuleba 

 

ribosomebi

mikrofilamentebi
da Sualeduri
filamentebi

mikromilebi

mitoqondria

plazmuri
membrana

endoplazmuri
retikulumi

 

 

nax.3. citoConCxis struqtura. 



 14 

          eleqtronulmikroskopulma gamokvlevebma cxadyo, rom 

citoplazma organizebuli sistemaa, romlis mTavari elemente-

bia cilovani boWkoebi. 

mikromilebi mcire zomis Rru cilindrebia (diametri — 

25nm, sigrZe — 200-2500 nm) da ganlagebulni arian erTmaneTis pa-

ralelurad plazmalemasTan axlos. isini Sedgebian globula-

ruli cilisagan — tubulinisagan (alfa- da beta-tubulinis 

kompleqsi), monawileoben protoplastis formis SenarCuneba-

Si, Sidaujredul transportSi, organelaTa gadaadgilebaSi, 

celulozis mikrofibrilebis orientaciaSi. 

          mikrofilamentebi diametrSi Seadgenen 4-10nm-s da Sedgebi-

an spiralurad ganlagebuli cilovani suberTeulebisagan. isini 

citoConCxis kumSvadi elementebia da monawileoben ci-

toplazmis moZraobasa da organelebis gadaadgilebaSi. 

Sualeduri filamentebis diametria 8-11nm-de, anu zomiT 

aqtinis Zafebsa da mikromilebs Soris imyofebian. isini warmo-

adgenen boWkovani polipeptidebis Tokismagvar struqturebs. 

zogierTi maTgani amagrebs birTvul membranas, zogi — plazmur 

membranas, zogi qmnis ujredSoris kavSirebs (nax. 3). 

organelebi citoplazmis struqturul-funqcionaluri 

erTeulebia. ujredSi gamoyofen 3 tipis organelebs: aramem-

branuls, erTi membranis mqones da ormembranians (nax. 4).  

ribosomebi miekuTvneba aramemebranul organoidebs. isini 

ribonukleoproteidebisagan Sedgebian. struqturulad ribo-

somebi ori suberTeulisagan Sedgeba (nax.5) — mcire da didi. ri-

bosomebis winamorbedebi formirdeba birTvakSi, xolo maTi sa-

boloo formireba xdeba citoplazmaSi. ribosomebi SeiZleba 

ganlagebuli iyos hialoplazmaSi, granularul membranebze, 

mitoqondriebsa da plastidebSi. yoveli ujredi Seicavs aTeul 

aTasobiT da milionobiT ribosomas. maTi ZiriTadi funqciaa 

cilis sinTezi. xSirad, ribosomebis jgufebi dakavSirebulia 

endoplazmur membranis zedapirTan da sZenen mas xorklian Se-

xedulebas. aseT struqturul warmonaqmnebs poliribosoma anu 

polisoma ewodeba (nax. 6).  
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მცენარეული უჯრედი

უჯრედის კედელი
პროტოპლასტი ჩანართები

ბირთვი ციტოპლაზმა

ჰიალოპლაზმა
ორგანოიდები

არამემბრანული:

რიბოსომები,

მიკრომილაკები,

მიკროფილამენტები

ერთ მემბრანული:

ენდოპლაზმური
რეტიკულუმი, გოლჯის
კომპლექსი, პლაზმალემა, 

ვაკუოლი, ლიზოსომები, 

პეროქსისომები

ორ მემბრანული: 

მიტოქონდრიები, 

პლასტიდები

 

nax.4. mcenareuli ujredis agebulebis zogadi sqema 

 

(a) mcire suberTeuli (b) didi suberTeuli (g) sruli 70S ribosoma  

 

nax.5. eukariotuli ribosomis didi da mcire suberTeuli 
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nax.6. poliribosoma endoplazmur retikulumze 

 
erTmembranul organoidebs ekuTvnis plazmalema, en-

doplazmuri retikulumi, goljis aparati, lizosomebi, pe-

roqsisomebi. 

plazmalema warmoadgens citoplazmis gareTa sasazRvro 

membranas. igi mWidrod ekvris ujredis kedels da gamijnavs 

protoplasts garemosagan. plazmalema advilad atarebs wyals, 

romelic ujredSi xvdeba difuziis gziT. didi zomis moleku-

lebisaTvis is ZiriTadad gaumtaria, xolo ufro mcire zomis 

molekulebi da ionebi gadian plazmalemaSi gansxvavebuli siC-

qariT. plazmalemas axasiaTebs SerCeviTi ganvladobis funqcia. 

plazmalema moqmedebs rogorc naxevradgamtari barieri — uj-

redSi atarebs molekulebis SezRudul CamonaTvals da amave 

dros xels uSlis ujredidan organuli molekulebis gasvlas. 

eleqtronuli mikroskopiT membranebis gamokvlevam gamoavli-

na misi samSrianoba — lipidebis ori Sre, romelSic CarTulia 

erTi cilovani Sre. 1972 wels s.j. singerma da g.nikolsonma iva-

raudes, rom membranuli cilebi gafantulia da saTiTaod aris 

CarTuli fosfolipidur ormag SreSi, mxolod maTi hidrofi-
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luri ubnebi sakmaod scildeba ormag Sres da ganicdis wylis 

zemoqmedebas. molekulebis aseTi ganlagebiT moxdeba cilebisa 

da fosfolipidebis hidrofiluri ubnebis maqsimaluri kon-

taqti wyalTan, xolo hidrofoburi nawilebi, uwylo garemoTi 

iqneba uzrunvelyofili. am modelis mixedviT, membrana cilis 

molekulebis mozaikaa, romelic Txevadi fosfolipidebis or-

mag SreSi daxtis (flip-flop moZraoba). 

lipidebi ZiriTadad warmodgenilia fosfolipidebiT, ro-

melTac gaaCnia polaruli (hidrofiluri) Tavi da ori arapo-

laruli (hidrofobuli) kudi. fosfolipidebis es molekulebi 

orientirebulia erTmaneTis mimarT kudebiT, ise rom warmoq-

mnian Tavebisagan Semdgar hidrofilur ares membranis gareTa 

da Sida zedapirebze. aseT ierarqiul struqturas uwodeben 

orSriani membranis models, romelic naCvenebia nax. #7-ze.  

garda amisa, plazmuri membrana asrulebs ujredis kedlis 

celulozis mikrofibrilebis sinTezisa da hormonaluri sig-

nalebis aRqmis funqcias.  

 

cilis molekula

naxSirwylovani
jaWvi

cilovani arxi lipidebis
biSre

cilis

molekula

uj
re

di
s ga

re
Ta

ze
da

pi
ri

ujredis Sida
zedapiri

 

 

nax. 7. plazmuri membrana 

 

endoplazmuri retikulumi warmoadgens submikroskopu-

li arxebis sistemas, romlebic dakavSirebulia erTmaneTTan, 
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Semofarglulia erTSriani membraniT da gasWolavs hialop-

lazmas (nax. 8). ganasxvaveben ori saxis endoplazmur retiku-

lums — granularulsa da agranularuls. granularuli (mar-

cvlovani) endoplazmur badis membranaze moTavsebulia ri-

bosomebi. misi funqciaa cilebis sinTezi, makromolekulebisa 

da ionebis transporti ujredSi, monawileoba vakuolebis, li-

zosomebis, diqtiosomebis warmoqmnaSi. aseve granularuli en-

doplazmuri bade akavSirebs ujredis yvela struqturul — 

funqcionalur erTeuls. 

agranularuli (gluvi) endoplazmuri retikulumi ar 

Seicavs ribosomebs, warmoadgens wvril milakebs, buStukebs, 

cisternebs. Cveulebriv is ufro sustadaa ganviTarebuli, vid-

re granularuli. ZiriTadi funqciaa lipidebis sinTezi da maTi 

transporti. kargadaa ganviTarebuli ujredebSi, romlebic 

asinTezireben eTerovan zeTebs, fiss, kauCuks. 

 

birTvis

porebi

gluvi

endoplazmuri

retikulumi

granularuli

endoplazmuri

retikulumi ribosomebi

birTvis

garsi

cisternebi

cisternebis

sivrce

 

 

nax.8. endoplazmuri retikulumi 
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goljis aparati Sedgeba diqtiosomebisa da buStukebisa-

gan (nax.9). diqtiosoma warmoadgens 5-7 (20-mde) 1 mkm-mde zomis 

cisternisagan warmoSobil dastas, SemosazRvruls membraniT. 

ganivWrilze diqtiosomebis cisternebs aqvT swori an rkaluri, 

wyvili membranebis saxe. diqtiosomebi boloebSi gadadian Txe-

li, datotvili milebis sistemaSi. maT gaaCniaT regeneraciuli 

polusi, sadac warmoiqmneba cisternebi endoplazmuri retiku-

lumis membranebidan da sekretoruli polusi, saidanac gamoi-

yofa (gamoTavisufldeba) goljis buStukebi. cisternebSi mim-

dinareobs ujredis kedlis matriqsis amorfuli polisaqari-

debis (hemicelulozisa da peqtinuri nivTierebebis) sinTezi da 

transporti. garda amisa, goljis aparati monawileobs plazma-

lemis ganaxlebaSi, cilebis transportSi, vakuolebisa da li-

zosomebis warmoqmnaSi. 

 

 
 

nax.9. goljis kompleqsi 

 

lizosomebi warmoadgenen wvril citoplazmur vakuoleb-

sa da buStukebs, romlebic warmoiqmneba endoplazmuri reti-

kulumidan an goljis aparatidan (nax. 10). isini Seicaven hidro-

lizur fermentebs da asruleben monelebis (gadamuSavebis) 

funqcias.  
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erTSriani

membrana

fermentebis

kompleqsi  

 

nax.10. lizosomebi 

 

peroqsisomebi patara buStukebia, sadac mimdinareobs fo-

tosunTqvis procesi (fotosinTezis produqtebis JangbadiT 

daJangva). am dros warmoqmnili wyalbadis zeJangi ujredisaT-

vis toqsiuria da iSleba ferment katalazas meSveobiT.  

ormembranian organoidebs miekuTvneba mitoqondriebi 

da plastidebi.  

mitoqondriebi cxovelebisa da mcenareebis ujredSi er-

Tnairi agebulebisaa. isini SemosazRvrulia orSriani membra-

niT (nax. 11). gareTa membrana akontrolebs nivTierebaTa cvlas 

mitoqondriasa da hialoplazmas Soris. SigniTa membrana war-

moqmnis mravalricxovan gamonazardebs — kristebs. kristebs 

Soris sivrces ewodeba matriqsi, romelSiac ganlagebulia ri-

bosomebi, dnm-s Zafebi. mitoqondriebi Seicaven Tavis sakuTar 

rgolur dnm-s. fiqroben, rom isini baqteriebis msgavsi orga-

nizmebi iyvnen odesRac da simbionturad CaerTvnen eukario-

tul ujredebSi. mitoqondriis ZiriTadi funqciaa adf — dan 

atf-s sinTezi e.i. ujredis uzrunvelyofa energiiT. isini war-

moadgenen ujrdis ,,eleqtrosadgurebs”, warmoqmnian universa-

lur energetikul nivTierebas — atf-s (ujredis energetikuli 

,,valuta”). atf-s sinTezi xorcieldeba Saqrebis daJangvis Se-

degad da iwodeba JangviT fosfolirebad. es procesi mimdina-

reobs mitoqondriis SigniTa membranaze, romlis aqtiuri zeda-
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piri mravaljeraa gadidebuli didi raodenobiT kristebis war-

moqmniT. garda amisa mitoqondriebs SeuZliaT cilebis sinTezi 

sakuTar ribosomebze sakuTari dnm-s kontrolis gziT. zogi-

erT ujredSi mitoqondriebi monawileoben lipidebisa da nax-

Sirwylebis sinTezSi.  

 

matriqsi kristebi
Sida

membrana

gareTa

membrana

intermembranuli

sivrce

 

 

nax.11. mitoqondria 

 

plastidebi gvxvdeba mxolod mcenareul ujredebSi. Gga-

nasxvaveben 3 saxis plastidebs: qloro-, leiko- da qromoplas-

tebs. isini gansxvavdeba erTmaneTisagan pigmentTa Semadgenlo-

biT (feriT), agebulebiTa da funqciiT.  

qloroplastebi mwvane feris plastidebia da gvxvdeba 

mcenaris mwvane organoebSi (foTlebSi, ylortebSi, mwvane nayo-

febSi). isini Seicaven mwvane pigments — qlorofils, aseve karo-

tinoidebis jgufis pigmentebs — yviTel qsantofilsa da narin-

jisfer karotins. qloroplastebs aqvT rTuli agebuleba. ga-

redan SemosazRvruli arian ori membraniT. maT kargad aqvT 
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ganviTarebuli Sida membranebis qseli, romelTac aqvT brtye-

li tomsikebis forma da ewodebaT tilakoidebi. maT membranaze 

moTavsebulia pigmentebi. tilakoidebi umetesad warmoqmnian 

dastebs-granebs. qloroplastebis SigniTa sivrces ewodeba 

stroma. stromaSi moTavsebulia ribosomebi, dnm-s Zafebi, iSvi-

aTad saxameblis marcvlebi, cilis kristalebi. qloroplaste-

bis ZiriTadi funqciaa fotosinTezi. iseve rogorc mitoqon-

driebSi, maTSi mimdinareobs atf-s sinTezi (fotofosfolire-

ba). aseve qloroplastebSi mimdinareobs polisaqaridebis, zo-

gierTi lipidis, aminomJavebis da sakuTari cilebis sinTezi 

(nax. 12).  

 

foTlis ganivkveTi

qloroplasti

mezofilis ujredebi

bageebi

mezofili

qloroplasti intermembranuli sivrce

granebi

stroma tilakoidi
tilakoiduri

sivrce

Sida

membrana

gareTa

membrana

stromagrana

ZarRvi

 

 

nax. 12. qloroplastebis struqtura 

 

leikoplastebi uferuli, mcire zomis plastidebia, rom-

lebic mcenaris samarago organoebSi (gorglebSi, bolqvebSi, fe-

surebSi, TeslebSi da a.S.) gvxvdeba. maTTvis damaxasiaTebelia Si-

nagani membranebis sistemis sustad ganviTareba, romlebic war-
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modgenilia erTeuli tilakoidebiT, zogjer buStukebiTa da mi-

lakebiT. leikoplastebs danarCeni komponentebi (membrana, 

stroma, ribosomebi, dnm) qloroplastebis msgavsi aqvT. leikop-

lastebis ZiriTadi funqciaa samarago nivTierebaTa sinTezi da 

dagroveba, pirvel rigSi saxameblis, zogjer cilebis. leikop-

lastebi, romlebic saxamebels agroveben, iwodeba amiloplaste-

bad, cilebs — proteoplastebad, cximovan mJavebs — oleoplas-

tebad.   

qromoplastebi yviTel, narinjisfer, wiTlad SeRebili 

plastidebia. isini gvxvdebian yvavilTa gvirgvinis furclebSi 

(tita), ZirxvenebSi (stafilo), mwife nayofebSi (pomidori, xurma) 

da Semodgomis foTlebSi. qromoplastebis Seferiloba ganpiro-

bebulia pigment karotinoidebiT. Sinagani membranebis sistema 

maT ara aqvT. gvirgvinis furclebisa da nayofebis Seferiloba 

izidavs damtverav mwerebs, rasac didi mniSvneloba aqvs mcena-

ris damtvervis procesebisa da nayofebis gavrcelebisaTvis.  

vakuolebi gvxvdeba TiTqmis yvela mcenareul ujredSi. 

isini warmoadgenen Rruebs, romlebic ujredis wveniTaa savse 

da gamijnulia citoplazmisagan membraniT — tonoplastiT. xni-

eri ujredebisaTvis damaxasiaTebelia centraluri vakuoli 

(nax. 13). is imdenad didi zomisaa (ujredis moculobis 70-90%), 

rom protoplasts Yyvela organoidiT uWiravs kedlispira mde-

bareoba. ujredis wveni, romelic vakuolSia, warmoadgens uj-

redis cxovelqmedebis sxvadasxva produqtebis wyalxsnars. mis 

SemadgenlobaSi SeiZleba Sediodes naxSirwylebi, cilebi, orga-

nuli mJavebi da maTi marilebi, mineraluri ionebi, alkaloide-

bi, glikozidebi, taninebi da sxva wyalSi xsnadi naerTebi. mcena-

reul ujredebSi vakuolebi asruleben or ZiriTad funqcias — 

nivTierebaTa dagrovebisa da turgoris SenarCunebis. ionebisa 

da Saqrebis koncentracia vakuolis ujredis wvenSi, rogorc 

wesi metia, vidre ujredis garsSi. amitom ujredis kedlis 

wyliT sakmarisi gajerebisas igi vakuolSi moxvdeba difuziis 

gziT. wylis aseTi calmxrivi transporti naxevradSeRwevadi 

membranis saSualebiT iwodeba ,,osmosad”.  ujredis wvenSi Sesu-

li wyali axdens wnevas kedlispira protoplastze da misi meS-
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veobiT ujredis garsze, rac ganapirobebs mis daWimul mdgoma-

reobas anu turgors. is aZlevs formas da sivrceSi orientaci-

as mcenaris wvnian organoebs da warmodgens ujredis zrdis 

erT — erT faqtors. Tu ujreds movaTavsebT osmosurad aqtiu-

ri nivTierebebis (NaCl, KNO3, saqaroza) hipertonul xsnarSi anu 

xsnarSi, romlis koncentracia metia ujredis wvenis koncen-

traciaze, daiwyeba wylis osmosuri gamosvla vakuolidan. Se-

degad ujredis moculoba Semcirdeba, protoplasti gamoeyo-

fa ujredis kedels ujredis centrisaken, turgori qreba. es 

movlena Seqcevadia da iwodeba ,,plazmolizad.”  

 

ujredis wveni

centraluri
vakuoli

tonoplasti

 

 

nax. 13. mcenareuli ujredis centraluri vakuoli 

 

ujredis kedeli struqturuli warmonaqmnia ujredis pe-

riferiaze, romelic mas mdgradobas aniWebs, aZlevs formas da 

icavs protoplasts (nax. 14). ujredis kedeli ganlagebulia 

plazmuri membranis gareT. misi meSveobiT ujredSi moZraobs 
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wyali da masSi gaxsnili dabalmolekuluri nivTierebebi. mezo-

beli ujredebis kedlebi erTmaneTTan dakavSirebulia peqtinu-

ri nivTierebebiT, romlebic qmnian Sualedur firfitas. umaR-

les mcenareTa ujredis kedlis ConCxs warmoadgens celuloza. 

celulozis molekulebi, romlebic Zalian grZel jaWvebs war-

moadgenen, Sekrebilia ramdenime aTeuli mikrofibrilebis 

jgufad. maTSi molekulebi ganlagebulia erTmaneTis parale-

lurad da ,,gakerilia” mravalricxovani wyalbaduri bmiT. isini 

gamoirCevian elastiurobiT, maRali simtkiciT da qmnian ujre-

dis kedlis struqturul karkass. celulozis mikrofibrilebi 

CaZirulia garsis amorful matriqsSi, romelic Sedgeba hemice-

lulozisa da peqtinovani nivTierebebisagan. matriqsuli poli-

saqaridebis molekulebi bevrad moklea celulozis moleku-

lebze. maTi jaWvebi ganlagebulia garsSi sakmaod mowesrigebu-

lad da warmoqmnian erTmaneTTan da celulozovan mikrofibri-

lebTan mravalricxovan ganiv (kovalentur) kavSirebs. es kavSi-

rebi mniSvnelovnad zrdian ujredis garsis mdgradobas. qsovi-

lis tipidan gamomdinare, romelis SemadgenlobaSi imyofeba 

ujredi, mis matriqsSi SeiZleba Sediodes sxva organuli (lig-

nini, kutini, suberini, cvili) da araorganuli (siliciumis di-

oqsidi, kalciumis oqsalati) nivTierebebi. ujredis kedlis 

struqturuli elementebis warmoqmnaSi monawileobas Rebu-

lobs plazmalema, goljis aparati, mikromilakebi. plazmalema-

ze mimdinareobs celulozis mikrofibrilebis sinTezi, xolo 

mikromilakebi xels uwyoben maT orientacias. goljis aparatis 

funqciaa matriqsis nivTierebaTa sinTezi, kerZod hemicelu-

lozisa da peqtinovani nivTierebebis. ganasxvaveben ujredis 

pirvelad da meorad garss. meristemul da axalgazrda mozard 

ujredebs, iSviaTad ZiriTadi qsovilis ujredebs aqvT Txeli, 

mdidari peqtiniTa da hemiceluloziT pirveladi garsi. meora-

di garsi warmoiqneba mas Semdeg, rac ujredi miaRwevs saboloo 

zomas da daefineba Sreebad pirvelad garss protoplastis 

mxridan. is umTavresad samSriania, gamoirCeva celulozis ma-

Rali SemcvelobiT. bevri ujredisaTvis (WurWlebi, traqeide-

bi, meqanikuri boWkoebi, korpis ujredebi) meoradi garsis war-
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moqmna aris maTi maRalspecializebuli diferenciaciis Ziri-

Tadi momenti. ujredis protoplasti am dros kvdomas ganicdis 

da ujredi mis ZiriTad funqcias asrulebs Zlier ganviTarebu-

li meoradi garsis xarjze.  

 

peqtini

celulozuri

mikrofibrilebi

urTierT

dakavSirebuli

glikanebi
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ZiriTadi
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nax.14. mcenareuli ujredis kedeli 

 

plazmodesmebi (berZnulidan: desmos — Sekvra) axasiaTebs 

mxolod mcenareul ujredebs. isini warmoadgenen Txel citop-

lazmur xidakebs, romlebic akavSireben mezobel ujredebs. 

erT ujredSi SeiZleba iyos ramdenime aseulidan aTeul aTasam-

de plazmodesma. maTi arxebis kedlebi amofenilia plazmale-

miT, romelic warmoadgens momijnave ujredebis plazmalemis 

uwyvet nawils. arxis centrSi gadis membranuli cilindri — 

plazmodesmis ZiriTadi RerZi, romelic dakavSirebulia endop-

lazmuri retikulumis membranasTan. centralur RerZsa da 

plazmalemas Soris arxSi moTavsebulia hialoplazma. plazmo-

desmebis funqciaa nivTierebaTa ujredSorisi transporti.  

forebi — ase iwodeba garsis gausqelebeli adgilebi (CaR-

rmavebebi), romlebsac ara aqvT meoradi garsi. isini Sedgebian 
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uTxelesi xvrelebisagan, romlebSic gadian plazmodesmebi. fo-

rovani arxebi formis mixedviT arsebobs martivi da gaqvavebu-

li. martivebs arxis diametri TiTqmis Tanabari aqvT mTels mo-

nakveTSi ujredis Rrudan pirvelad garsamde da arxs aqvs viw-

ro cilindris forma. gaqvavebulebs (traqealuri elementebi) 

arxebi uviwrovdeba meoradi garsis warmoqmnis Sedegad, amitom 

foris SigniTa xvreli, romelic ujredis Rrusakenaa mimarTu-

li, ufro viwroa, vidre gareTa, romelic pirvelad garss ebji-

neba. momijnave ujredebSi forebi ganlagebulia erTmaneTis pi-

rispir. es aiolebs wylisa da gaxsnili nivTierebebis tran-

sports ujredidan ujredSi. saerTo forebs aqvT arxis forma, 

romelic gayofilia Sualedi firfitisagan warmoqmnili tixa-

riTa da pirveladi garsiT.  

CanarTebis warmoqmna mcenareul ujredebSi dakavSirebu-

lia nivTierebaTa cvlis zogierTi produqtis lokaluri kon-

centraciiT mis zogierT monakveTSi (adgilas): hialoplazmaSi, 

zogierT organelaSi, iSviaTad ujredis garsSi. nivTierebaTa 

aseTi Warbi dagroveba xSirad iwvevs maT daleqvas amorfuli 

saxiT an kristalebis formiT. funqcionaluri TvalsazrisiT 

CanarTebi warmoadgenen nivTierebaTa cvlis procesidan droe-

biT gamoTavisuflebul (gamoyofil) naerTebs (samarago nivTi-

erebebs) an nivTierebaTa cvlis saboloo produqtebs. pirveli 

kategoriis CanarTebia: saxameblis marcvlebi, lipiduri wveTe-

bi, cilebi, meoris-zogierTi nivTierebis kristalebi. 

saxameblis marcvlebi mcenareTa ujredebis yvelaze gav-

rcelebuli da mniSvnelovani CanarTebia, romlebic sinTezir-

deba plastidebis stromaSi. qloroplastebSi sinaTleze grov-

deba asimilaciuri (pirveladi) saxameblis marcvlebi, romle-

bic warmoiqmneba fotosinTezis produqtis — Saqrebis siWarbi-

sas. osmosurad araaqtiuri saxameblis warmoqmna xels uSlis 

osmosuri wnevis saziano matebas mafotosinTezirebel ujre-

debSi. RamiT, roca fotosinTezi ar mimdinareobs, asimilaciu-

ri saxamebeli fermentebis zemoqmedebiT ganicdis hidrolizs 

Saqrebad da transportirdeba mcenaris sxva nawilebSi. gacile-

biT didi zomisaa samarago (meoradi) saxameblis marcvlebi, 
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romlebic grovdeba leikoplastebSi (amiloplastebSi). saxame-

beli warmoadgens mcenaris ZiriTad samarago nivTierebas da Se-

iZleba dagrovdes specializirebul organoebSi: fesurebSi, 

gorglebSi, TeslebSi, nayofebSi da a.S. mcenareTa yoveli saxe-

obisaTvis damaxasiaTebelia saxameblis marcvlebis gansaz-

Rvruli forma.  

lipiduri (cximovani) wveTebi gvxvdeba praqtikulad yve-

la mcenareul ujredSi, Tumca maTi ricxvi da zoma varirebs. 

yvelaze mdidaria lipiduri wveTebiT Teslebi da nayofebi. isi-

ni umTavresad hialoplazmaSi grovdebian da warmoadgenen sub-

mikroskopuli zomis sferul sxeulebs. sinaTlis mikroskopSi 

Canan, rogorc sinaTlis sxivebis Zlieri gardamtexis mqone wer-

tilebi. 

cilovani CanarTebi moTavsebulia ujredis sxvadasxva na-

wilSi: nukleoplazmsa da birTvis perinuklearul sivrceSi, hi-

aloplazmaSi, leikoplastebis stromaSi, vakuolebSi, endop-

lazmuri retikulumis cisternebSi, mitoqondriebis matriq-

sSi. samarago cilebi grovdeba momrgvalo an ovaluri formis 

marcvlebis saxiT, romlebic iwodeba aleironis marcvlebad. 

Tu maT ara aqvT SesamCnevi Sinagani struqtura, iwodebian mar-

tivebad. zogjer maTSi amorfuli cilis SigniT SeiniSneba ci-

lis erTi an ramdenime kristali. namdvili kristalebisagan gan-

sxvavebiT, cilis kristalebi jirjvdeba wyalSi, sust mJavebsa 

da tuteebSi, iRebeba saRebavebSi, amitom maT kristalitebs 

uwodeben. garda amisa, maT marcvlebSi gvxvdeba uferuli, 

mbrwyinavi mrgvali sxeulebi, romlebic iwodeba globoidebad. 

aleironis marcvlebi, romlebic Seicaven kristalitebsa da 

globoidebs, iwodeba rTulad. ujredis wyliT gajerebisas 

aseTi marcvlebi ixsneba. sxvadasxva saxeobis mcenaris aleiro-

nis marcvlebs, saxameblis marcvlebis msgavsad, aqvT gansaz-

Rvruli struqtura.  

mcenareTa ujredebSi xSirad gvxvdeba kalciumis oqsala-

tis kristalebi, romlebic nivTierebaTa cvlis saboloo pro-

duqtebs warmoadgenen. isini Cveulebriv grovdeba vakuolebSi. 

maTi forma mravalgvaria da garkveuli jgufis mcenareTaTvis 
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xSirad specifiuria. es SeiZleba iyos calkeuli kristalebi 

rombis, oqtaedris an wagrZelebuli formis (xaxvis bolqvis ga-

reTa mkvdari qerqlebis ujredebi) momrgvalo warmonaqmnebi, 

romlebic mravali wvrili kristalis Sezrdis Sedegad warmoiq-

mneba (fesuris, korpis, qerqis, yunwisa da foTlis epidermis 

ujredebi), nemsisebri kristalebi (yurZnis Rerosa da foTleb-

Si), kristaluri sila — mravali wvrili calkeuli kristalis 

grova (anwlis parenqimis ujredebSi) da a.S. kalciumis oqsala-

tis garda kristaluri CanarTebi xandaxan Sedgeba kalciumis 

karbonatisa da siliciumis dioqsidisagan. ukanaskneli grovde-

ba ujredis kedelSi.  

birTvi wamoadgens mcenareuli ujredis aucilebel orga-

noids. is yovelTvis moTavsebulia citoplazmaSi. axalgazrda 

ujredSi mdebareobs centrSi. ujredis diferenciaciasa da 

masSi didi centraluri vakuolis warmoqmnis Semdeg gaiwevs 

ujredis kedlisaken, magram yovelTvis gamoyofilia misgan ci-

toplazmis SriT. zogjer birTvi ujredis centrSi rCeba. igi 

gamoyofilia citoplazmisagan ormembranuli birTvis garsiT, 

romelic gasWolilia uamravi forebiT. interfazuli birTvis 

Semcvelobas Seadgens nukleoplazma da masSi moTavsebuli 

formirebuli elementebi — birTvaki da qromatini (nax. 15).  

birTvis

garsi

qromatini

birTvaki

endoplazmuri

retikulumi

ribosomebi

birTvis

porebi
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nax.15. ujredis birTvis struqtura 

birTvaki sferuli, sakmaod mkvrivi sxeulakia, romelic 

Sedgeba ribosomuli rnm-s, cilisa da mcire raodenobiT dnm-

sagan. birTvSi erTi, ori an ramdenime birTvakia. misi ZiriTadi 

funqciaa-ribosomuli rnm-s sinTezi da ribonukleoproteide-

bis (r-rnm+cila) — ribosomis winamorbedis warmoqmna. riboso-

mis winamorbedebi (suberTeulebi) xvdebian nukleoplazmaSi da 

birTvis garsis forebis saSualebiT gadadian citoplazmaSi, 

sadac mTavrdeba maTi formireba. 

qromatini Seicavs birTvis TiTqmis mTel dnm-s. interfa-

zul birTvSi mas aqvs grZeli wvrili Zafebis forma, romelic 

warmoadgens dnm-s ormag spirals. dnm dakavSirebulia cila-

histonebTan, romlebic mZivebis msgavsadaa ganlagebuli dnm-s 

Zafebze. qromatini, warmoadgens ra sxvadasxva rnm-s sinTezis 

(transkripciis) adgils, aris gansakuTrebuli mdgomareoba 

qromosomebisa, romlebic gamovlindeba birTvis dayofisas. Se-

iZleba iTqvas, rom qromatini aris funqcionirebadi, aqtiuri 

forma qromosomebisa. interfazul birTvSi qromosomebi Zali-

an faSaria da aqvT aqtiuri, didi zedapiri. genetikuri masalis 

aseTi difuzuri ganawileba saukeTesod Seesabameba qromosome-

bis makontrolebel rols ujredis nivTierebaTa cvlis pro-

cesSi. Sesabamisad, qromosomebi arian birTvSi yovelTvis, mag-

ram interfazul birTvSi ar Canan, radganac dekondesirebul 

(faSar) mdgomareobaSi arian.  

 

 

ujreduli cikli. ujredis mitozuri dayofa 

 

ujredSi mimdinare procesTa erTobliobas, romelic mim-

dinareobs erTi gayofidan momdevno gayofamde, ewodeba ujre-

duli cikli. aRniSnul ciklSi gamoyofen 4 ZiriTad periods: 

presinTezurs (G1), sinTezurs (S), postsinTezurs (G2) da mitozs 

(M) (nax. 16). 
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mosvenebis

stadia

Seuqcevadobis wertili

dnm-is sinTezi

mitozi

ujreduli cikli

 

 

nax.16. ujreduli cikli 

 

G1 stadia ujredis gayofis dasrulebisTanave iwyeba. sta-

diaTa Soris is yvelaze xangrZlivia. intensiurad mimdinareobs 

biosinTezis procesebi da ujredis zrda. xorcieldeba mito-

qondriebisa da plastidebis warmoqmna, xdeba lizosomebis, ri-

bosomebis, goljis aparatis da sxva organoidebis Camoyalibe-

ba. 

S stadiaSi mimdinareobs dnm-s replikacia, qromosomebis 

gaormageba.  

G2 stadiaSi grovdeba mitozisaTvis saWiro energia (bio-

sinTezis procesebi mimdinareobs intensiurad). 

ujreduli ciklis pirvel sam periods (G1, S, G2) aerTianeben 

erTi saxelwodebiT — interfaza. 

mitozi(M) ujredis sasicocxlo ciklis xanmokle perio-

dia. misi xangrZlivoba mTeli ciklis 1/7 — 1/10 nawils Seadgens.  

mitozis biologiuri mniSvneloba mdgomareobs Svileul 

ujredebs Soris genetikuri masalis mkacrad erTnair ganawi-

lebaSi, rac uzrunvelyofs identuri ujredebis warmoqmnas da 
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mTel rig ujredul TaobaSi uwyvetobis SenarCunebas. mitozis 

procesSi gamoyofen Semdeg fazebs: profaza, metafaza, anafaza, 

telofaza (nax…17). 

 

birTvaki

qromatini

birTvis

membrana

interfaza - qromosomebi

despiralizebulia da

warmodgenilia qromatinis

urTierTgadaxlarTuli

Zafebis saxiT. mis bolos 

xdeba dnm-is replikaciaADA

profaza - qromosomebi

kondensirdeba. birTvuli

membrana qreba DA

metafaza - qromosomebi

ewyoba ekvatorze, 

centromerebs emagreba

TiTistaras Zafebi DA

anafaza - qromatidebi

calkevdebian da iwyeben

gadaadgilebas ujredis

polusisaken DA

telofaza - qromatidebi

jgufdebian polusebze, 

maT irgvliv yalibdeba

birTvuli membrana, iwyeba

citoplazmis dayofa

citokinezi - iwyeba ganivi

tixris formireba, rasac

mosdevs ujredis dayofa. 

miiReba ori, dediseuli

ujredis sruli asli, 

Svileuli ujredi.  

 

nax.17. mitozi 
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profazis mTavari niSania qromosomaTa kondensacia. am 

dros TiToeuli qromosoma spiralurad exveva, mokldeba da 

kargad SesamCnevi xdeba. igi ori sigrZivi naxevris — qromatidi-

sagan (Svileuli dnm-isa da cila-histonebis kompleqsi) Sedgeba. 

Svileuli qromatidebis erTmaneTTan kontaqtis adgili cnobi-

lia centromerebis saxeliT. birTvaki TandaTan mcirdeba da 

qreba, irRveva da qreba birTvis garsi. citoplazmaSi warmoiq-

mneba e.w. mitozuri aparati. centriolebi migrireben ujredis 

mopirispire polusebTan. maT Soris warmoiqmneba kumSvadi Zafe-

bi, romlebic e.w. gayofis TiTistaras qmnian.  

metafaza — qromosomebi lagdebian ekvatorul sibrtyeSi 

da warmoqmnian e.w. metafazur firfitas. centromerebi emagre-

bian gayofis TiTistaras Zafebs. metafazaSi Seswavlili qromo-

somTa raodenobiT da formiT adgenen saxeobis kariotips. 

mkveTradaa gamoxatuli qromosomaTa wyviladoba. 

anafaza mitozis yvelaze xanmokle fazaa. centromerebs 

Soris kavSiri irRveva. qromatidebi erTmaneTs scildeba da da-

moukidebel qromosomad iqceva. qromatidebi sinqronulad 

scildebian ujredis ekvatorul sibrtyes da TiTistaras Zafe-

bis meSveobiT miemarTebian mopirdapire polusebisaken.  

telofaza mitozis bolo fazaa. TiToeul polusze Camoya-

libdeba interfazuli birTvi, mTavrdeba qromosomTa dekonde-

sireba, formirdeba birTvis membrana, warmoiqmneba birTvaki, 

qreba mitozuri aparati.  

telofazas Cveulebriv mosdevs citokinezi, romlis dro-

sac xdeba Svileuli ujredebis saboloo gamocalkeveba. cito-

kinezi — Svileuli ujredebis erTmaneTisagan gamoyofis pro-

cesia. anu, Tu mitozi, faqtiurad, birTvis dayofaa, citokinezi 

citoplazmis dayofa da Svileul ujredebs Soris goljis apa-

ratis, plastidebis, mitoqondriebis da sxva organelebis gana-

wilebaa.  

          im dros, rodesac gayofad ujredSi xdeba mitozuri Ti-

Tistaras daSla, ujredis ekvatorul polusze warmoiqmneba 

mravalricxovani axali, SedarebiT mokle mikromilakebi, rom-

lebic ekvatoruli sibrtyis perpendikularuladaa orienti-
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rebuli. milakebis aseTi sistema iwodeba ,,fragmoblastad”. 

fragmoblastis centralur nawilSi warmoiqmneba goljis mra-

valricxovani kompleqsebi, romlebic Seicaven peqtinovan niv-

Tierebebs. iTvleba, rom mikromilakebi akontroleben goljis 

kompleqsis moZraobis mimarTulebas. buStukebis TandaTanobi-

Ti Serwymis Sedegad centridan periferiisaken warmoiqmneba 

grZeli brtyeli tomsikebi — membranuli cisternebi, romlebic 

plazmatur membranasTan Serwymis Sedegad yofen dediseul uj-

reds or Svileulad. ase warmoiqmneba ujredSorisi Sualedi 

firfita. goljis kompleqsis membranebi Svileuli ujredebis 

plazmalemis nawilebi xdebian. Semdeg TiToeuli ujredi iwyebs 

Tavisi ujredis kedlis warmoqmnas. 

 

birTvis meiozuri dayofa 

 

meiozi birTvis reduqciuli dayofaa, romlis drosac ho-

mologiuri qromosomebis erTi kompleqti xvdeba erT Svileul 

ujredSi (sasqeso gametaSi), meore — meoreSi. meiozi xorciel-

deba gametogenezis dros da moicavs or, erTmaneTis Tanmimdev-

robiT mimdinare gayofas: pirvel meiozur gayofas da meore me-

iozur gayofas (nax. 18). yoveli maTgani Seicavs mitozis analo-

giur fazebs. meiozis dros faqtiurad xdeba birTvis 2 dayofa — 

I meiozi (reduqciuli dayofa) da II meiozi (Cveulebrivi dayo-

fa). meiozis Sedegad warmoiqmneba 4 haploiduri ujredi, xolo 

mitozis dros — mxolod 2 diploiduri. I meiozuri dayofis 

dros xdeba ujredis ploidobis Semcireba — reduqcia 2n — dan n 

— ze. II meiozuri dayofa ki mitozis msgavsia. 

I meiozuri dayofis profaza meiozis fazebs Soris yvelaze 

xangrZlivi da rTulia. masSi arCeven 5 erTmaneTis Tanmimdev-

robiT mimdinare stadiebs: leptonema, zigonema, paqinema, dip-

lonema da diakinezi.  

leptonema an leptotena wvrili, grZeli, sustad spira-

lizebuli qromosomebis stadiaa, romelTac emCnevaT gamsxvi-

lebuli qromomerebi, e.i. leptonemuri qromosomebi Cveuleb-
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rivi mitozuri qromosomebisagan gansxvavdebian imiT, rom sig-

rZivad erTnairad gamoiyurebian da gaaCniaT qromomerebi.  

zigonema an zigotena wyvilad SekavSirebuli homologiu-

ri qromosomebis stadiaa, romlis drosac qromomerebi Cagre-

xili arian erTmaneTSi. am movlenas koniugacia anu sinapsisi 

ewodeba. 

paqinema an paqitena msxvili Zafebis stadiaa. homologiu-

ri qromosomebi SeerTebuli arian wyvilebad. bivalentebis 

ricxvi Seesabameba qromosomebis haploidur stadias. am stadi-

aze yoveli qromosoma Sedgeba ori qromatidisagan, e.i. yoveli 

bivalenti Seicavs oTx qromatids. am dros xdeba krosingove-

ri, romlis drosac, homologiuri qromosomebi erTmaneTs uc-

vlian garkveul fragmentebs. krosingoveris process ganapiro-

bebs homologiur qromosomebs Soris qiazmebis warmoqmna.  

 

 

 

diplonema an diplotena stadiaa, romlis drosac homo-

logiuri qromosomebi iwyeben erTmaneTisagan dacilebas, mag-

ram zogierT adgilas, iq sadac xdeba krosingoveri, isini isev 

SekavSirebuli arian. 
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diakinezi stadiaa, romlis drosac homologiuri qromo-

somebis dacileba grZeldeba. qromosomebi am stadiaze maqsima-

lurad spiralizebulni, damoklebulni da gasqelebulni arian. 

birTvis garsis gaxsna, birTvakis gaqroba, gayofis TiTistaras 

formireba xdeba uSualod diakinezis Semdeg.  

metafaza I dros bivalentebi (tetradebi) lagdebian gayo-

fis TiTistaras ekvatorul sivrceSi ise, rom homologiuri 

qromosomebis centromerebi mimarTulia urTierTsawinaaRmde-

go polusebisaken da ganizidebian erTmaneTisagan. sxva metafa-

zuri movlenebi iseTivea, rogorc mitozisas.  

anafaza I — polusebisaken miemarTeba ara qromatidebi, 

aramed mTeli homologiuri wyvilidan TiToeuli qromosoma. 

mitozis anafazisagan gansxvavebiT am dros centromera ar iyo-

fa da qromatidebi ar scildebian erTmaneTs. es aris principu-

li gansxvaveba mitozsa da I meiozur dayofas Soris. 

telofaza I meiozisas, mitozis analogiuria, gansxvaveba 

mdgomareobs polusebze ganawilebuli qromosomebis raodeno-

baSi — yoveli maTgani qromosomebis ganaxevrebul raodenobas 

Seicavs — erTi ujredidan yalibdeba qromosomaTa ganaxevrebu-

li kompleqsis Semcveli ori ujredi, oRond TiToeuli qromo-

soma ori qromatidisagan Sedgeba. homologiuri qromosomebis 

ganawileba Svileul birTvebSi SemTxveviT xasiaTs atarebs.  

telofaza I-s Tan sdevs xanmokle interfaza, romlis dro-

sac dnm-s sinTezi ar xdeba. iwyeba II meiozuri dayofa, romelic 

zustad imeorebs mitozs — qromosomebis qromatidebad ganawi-

lebiT.  

profazis II dros I telofazis bolos formirebuli bir-

Tvis garsi iSleba da TiTistaras Zafebi reorganizdeba.  

metafazis II dros qromosomebi, romlebic Seicaven qroma-

tidebs, lagdebian ekvatorialur sibrtyeze. centromerebi 

iyofian.  

anafaza II — centromerebi iSleba da polusebisaken gada-

adgildeba Svileuli qromosomebi (qromatidebi). 
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telofaza II — ujredis polusebze qromosomebis irgvliv 

formirdeba birTvis garsi, Semdgom iyofa citoplazma da mas 

mosdevs citokinezi.  

 

 

 

 

nax. 18. meiozis fazebi 
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saboloo jamSi, meiozisas erTi ujredidan miiReba 4 Svi-

leuli ujredi, romlebsac qromosomebis ganaxevrebuli rao-

denoba — haploiduri kompleqti gaaCniaT. krosingoveris Sede-

gad, isini rekombinirebulia.  

meiozis biologiuri mniSvneloba SemdegSi gamoixateba:     

1. misi saSualebiT narCundeba saxeobis qromosomTa mudmivi ra-

odenoba sqesobrivi gamravlebis dros, 2. meiozis dros didi 

raodenobiT warmoiqmneba qromosomaTa axali kombinaciebi, rac 

xels uwyobs saxeobebis mravalferovnebas.  

 

davaleba 1. elodeas foTlis ujredis agebulebis Seswavla 

samuSaos msvleloba: moamzadeT sasagne mina, elodeas moaci-

leT foToli, moaTavseT is wylis wveTSi da daafareT 

safari mina. preparatis Seswavla daiwyeT mcire gadi-

debisas(х8), jer daaTvaliereT foTlis kbilanebis 

ujredebi, Semdeg foTlis firfitis qveda mxares Sua 

ZarRvTan axlos moTavsebuli ujredebi. ujredis 

struqturebis detaluri daTvalierebis Semdeg daT-

valiereba gaagrZeleT х20–х40 gadidebisas.  

CaixateT elodeas foTlis ujredebis agebuleba.  

aRniSneT: naxatze qloroplastebi, birTvi, ujredis kedeli.  

 

davaleba 2. plazmolizis procesze dakvirveba elodeas foT-

lis ujredebSi  

samuSaos msvleloba: sasagne magididan aiReT elodeas foT-

lis preparati. preparatze safari minis kideze moa-

TavseT filtris qaRaldi iseTnairad, rom qaRaldis 

napiri exebodes safari minis qveS arsebul wyals. fil-

tris qaRaldi preparatidan wyals Seiwovs. safari mi-

nis meore — mopirispire mxridan daawveTeT iseTi xsna-

ri, romlis koncentracia meti iqneba, vidre elodeas 

ujredis wvenis koncentracia (saqarozas xsnari an ka-
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liumis gvarjilis xsnari). filtris qaRaldis mier Se-

wovili wylis adgils safari minis qveS es xsnari dai-

Wers, rac cvlilebas gamoiwvevs elodeas ujredebSi. 

10-15 wuTis Semdeg mcire gadidebisasac ki SesamCnevi 

gaxdeba, rom protoplasti TandaTan moscildeba uj-

redis kedels jer kideebSi, Semdeg yvelgan. es movlena 

(protoplazmis garsidan mocileba) cnobilia plazmo-

lizis saxelwodebiT. 

CaixateT elodeas foTolis ujredebSi plazmolizis movlena.  

aRniSneT ujredis kedeli, protoplasti.  

davaleba 3. xaxvis bolqvis saxeSecvlili foTlis ujredebis 

Seswavla 

samuSaos msvleloba: xaxvis bolqvs moacileT saxeSecvlili 

xorciani foToli. nemsis wveriT moacileT mas epi-

dermisis mcire nawili da moaTavseT igi sasagne minaze 

dawveTebul wyalSi, ise, rom misi gareTa zedapiri ze-

moT moeqces. ecadeT, qsovili gasworebulad iyos 

wyalSi CaZiruli. frTxilad daafareT safari mina mi-

Rebuli wesebis dacviT: safari minis dafarebisas misi 

erTi napiriT SeexeT wyals da frTxilad dauSviT im-

gvarad, rom wyali TandaTanobiT avsebdes sivrces sa-

sagne minasa da safar minas Soris. am wesis dacvisas 

preparatSi aRar darCeba haeris buStebi, romlebic 

struqturis garkvevaSi xelis SemSlelia. Tu wyali, 

romelSic gansaxilveli obieqti Tavsdeba, didi rao-

denobiTaa, igi safari minis gareT gamova, ris gamoc 

SeiZleba acurdes safari mina da preparatis gasinjva 

ver moxerxdes. saWiroa zedmeti wyali safari minis ki-

deze filtris qaRaldis midebiT avaSroT. wyali mxo-

lod safari minis farglebSi unda darCes.  

  damzadebuli preparati daaTvaliereT jer mcire, 

Semdeg didi gadidebiT. preparatSi mocemuli qsovili 

erTi mimarTulebiT wagrZelebuli ujredebisagan 
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Sedgeba. maTi sigrZe siganes bevrad ar aRemateba, ami-

tom es ujredebi parenqimulia.  

CaixateT xaxvis bolqvis saxeSecvlili foTlis ujredebis age-

buleba 

aRniSneT: ujredis kedeli, vakuoli, birTvi, birTvaki.  

 

davaleba 4. qromoplastebis agebulebis daTvaliereba askilis 

nayofSi 

samuSaos msvleloba: askilis mwife nayofidan samarTebliT 

aTaleT Txeli ganakveTi, gadaitaneT igi sasagne mina-

ze wylis wveTSi, daafareT safari mina. Tu nayofi Za-

lian mwifea da misi ujredebi macerirebulia (macera-

cia — ujredebis erTmaneTisagan mocileba ujredSo-

risi firfitis gaxsnis Sedegad), askilis nayofidan Se-

iZleba nemsis wveriT aiRoT masa da wylis wveTSi 

frTxilad daSaloT. daaTvaliereT preparati mikros-

kopSi jer mcire da Semdeg didi gadidebiT. yuradReba 

miaqcieT narinjisfer, wiTel, sxvadasxva zomisa da 

moyvanilobis sxeulebs — qromoplastebs.  

CaixateT askilis nayofis ujredebis agebuleba.  

 

davaleba 5. saxameblis marcvlebis Seswavla kartofilis tube-

ridan  

samuSaos msvleloba: gaWeriT kartofilis tuberi da gadana-

Weris zedapiri daniT an skalpeliT afxikeT. cotao-

deni wveni anafxeki masidan gadaitaneT sasagne magida-

ze dawveTebul sufTa wyalSi da daafareT safari mina. 

mikroskopSi daaTvaliereT sxvadasxva zomisa da moy-

vanilobis saxameblis marcvlebi. samuSaos dasasruls, 

imis dasadastureblad, rom Tqvens preparatSi namdvi-

lad saxameblis marcvlebia, masze imoqmedeT saxameb-

lis aRmomCeni reaqtiviT — iodisa da iodkaliumis 
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xsnariT. mikroskopis magidaze moTavsebul preparat-

ze safari minis erT kideze sawveTuriT daawveTeT io-

disa da iodkaliumis xsnari imgvarad, rom xsnari sa-

far minaze ar gadavides. preparatSi xsnaris Sesvlis 

dasaCqareblad safari minis mopirispire mxridan fil-

tris qaRaldiT moacileT wyali. saxameblis marcvle-

bi lurjad SeiRebeba.  

CaixateT kartofilis tuberis saxameblis marcvlebis agebuleba.  

 

davaleba 6. ujreduli ciklis sxvadasxva stadiebis daTvalie-

reba — Seswavla xaxvis fesvakis ujredebSi 

samuSaos msvleloba: daaTvaliereT preparati didi gadidebiT 

(х40). interfazul ujredebSi birTvi kargadaa gamoxa-

tuli. ujredebSi, romlebic mitozis sxvadasxva stadi-

aze arian, kargadaa gamoxatuli qromosomebi.  

CaixateT ujreduli ciklis sxvadasxva stadiebi xaxvis fesva-

kis ujredebSi. 

aRniSneT: interfaza, profaza, metafaza, anafaza, telofaza da 

citokinezi.  

 

 

sakontrolo kiTxvebi: 

 

1. daasaxeleT mcenareuli ujredis ZiriTadi struqturuli 

elementebi. 

2.  rogoria hialoplazmis qimiuri Sedgeniloba da ra funqcias 

asrulebs is? 

3. daasaxeleT ujredis erTmemebranuli organelebi, daaxasia-

TeT maTi agebuleba, funqciebi.  

4.  ra rols asruleben mitoqondriebi ujredis cxovelqmedeba-

Si? 

5.  ramdeni tipis plastidebia TqvenTvis cnobili? daaxasiaTeT 

maTi agebuleba da funqciebi.  



 42 

6.  daasaxeleT ujredis kedlis ZiriTadi elementebi, daaxasia-

TeT maTi agebuleba da roli meqanikuri simtkicis uzrun-

velyofaSi. miuTiTeT pirveladi da meoradi garsis ganmas-

xvavebeli niSnebi.  

7.  ra roli ekisrebaT plazmodesmebsa da forebs mcenareuli 

ujredis funqcionirebaSi?  

8.  daasaxeleT da daaxasiaTeT mcenareuli ujredis CanarTebi — 

maTi lokalizacia, agebuleba da mniSvneloba.  

9.  aRwereT ujredis birTvis agebuleba da funqcia.  

10. daaxasiaTeT mitozisa da meiozis fazebi. miuTiTeT maTi bio-

logiuri mniSvneloba mcenareTa ontogenezSi.  
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Tema — warmomSobi, mfaravi, ZiriTadi qsovilebi 

 

samuSaos mizani: sxvadasxva tipis qsovilebis agebulebis gac-

noba mudmivi preparatebis gamoyenebiT 

amocana:  1. Reros apikaluri meristemis agebulebis gacnoba. 

2. ZiriTadi qsovilebis agebulebis Taviseburebebis 

Seswavla. 

3. mfaravi qsovilebis agebulebis gacnoba nemsiwveras 

foTlisa da didgulas Reros magaliTze.  

 

 

Teoriuli cnobebi 

Q 

qsovilebi warmoadgenen mdgrad, kanonzomierad ganmeore-

bad ujredTa jgufs, romelTac msgavsi warmoSoba, agebuleba 

aqvT da msgavs funqcias asruleben. Tu qsovili Sedgeba erTi 

tipis ujredebisagan, mas martivi qsovili (saasimilacio, meqa-

nikuri qsovili) ewodeba, Tu qsovili Sedgeba gansxvavebuli ti-

pis ujredebisagan — igi rTulia (gamtari qsovili). sxvadasxva 

qsovilSi gvxvdeba erTujrediani an mravalujrediani struq-

turebi, romlebic mkveTrad gansxvavdeba agebulebiTa da fun-

qciebiT ZiriTadi qsovilis ujredebisagan. maT ewodebaT idi-

oblastebi.  

M mcenaris qsovilTa dajgufebas SeiZleba safuZvlad dae-

dos qsovilSi Semavali ujredebis agebuleba, genezisi, fun-

qcia, warmoSoba da sxva. ujredTa formis mixedviT qsovilebi 

SeiZleba gaiyos parenqimulad da prozenqimulad. parenqimu-

lebi — izodiametruli, momrgvalo ujredebisagan Sedgeba (mag. 

ZiriTadi, saasimilacio, mfaravi qsovilis ujredebi), prozen-

qimulebi — wagrZelebuli ujredebisagan (boWkoebi, prokambiu-

mi, kambiumi, gamtari elementebi).  

qsovilis Semadgenel ujredTa cocxali SigTavsis mi-

xedviT SeiZleba gavarCioT cocxali (kani) da mkvdari qsovi-

lebi (korpi), 
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dayofis unaris mixedviT — warmomSobi (zrdis konusi, 

prokambiumi, kambiumi da sxv.) da ZiriTadi anu maradi (saasimi-

lacio, gamtari, meqanikuri da sxv.), 

warmoSobis (genezisis) mixedviT — pirveladi (zrdis ko-

nusi, prokambiumi) da meoradi (kambiumi, korpi da sxv.), 

qsovilSi ujredTa urTierTganlagebis mixedviT: mkvri-

vi — mWidrod ganlagebuli ujredebiT (epidermisi, korpi, meqa-

nikuri qsovili da sxv.), faSari — kargad gamoxatuli ujredSo-

risebiT (Rrublisebri parenqima, aerenqima), 

qsovilis Semadgeneli ujredebis garsis gasqelebis mi-

xedviT — Txelgarsiani (saasimilacio qsovili, sacriani mile-

bi) da sqelgarsiani (WurWlebi, korpi, meqanikuri qsovilebi),  

dReisaTvis yvelaze miRebulia qsovilTa anatomiur — fi-

ziologiur klasifikacia, romelic qsovilTa funqciasa da 

Semadgenel ujredTa agebulebas eyrdnoba. mcenareSi arsebul 

qsovilebSi gamoyofen: warmomSobs, mfaravs, meqanikurs, gam-

tarsa da ZiriTads.  

 

 

warmomSobi qsovilebi anu meristemebi 

 

mcenareTa erT-erTi Tavisebureba — xangrZlivi zrdis una-

ri ganisazRvreba maTSi warmomSobi qsovilebis anu meriste-

mebis arsebobiT, romlebic sawyiss aZleven ZiriTad qsovilebs. 

Mmeristemebi Sedgeba mWidrod ganlagebuli parenqimuli ujre-

debisagan didi birTviTa da Txeli garsiT. Mmeristemuli qsovi-

li umTavresad mcenaris organos garkveul adgilSia lokali-

zebuli da iwvevs organos zrdas sxvadasxva mimarTulebiT. war-

momSobi qsovilebi maTi mdebareobis mixedviT iyofa: kenwruli 

anu apikaluri, gverdiTi anu lateraluri, CamatebiTi anu 

interkalaruli da Wrilobis anu travmatuli. 

kenwrul anu apikalur meristemas miekuTvneba Rerosa da 

fesvis rogorc RerZiTi, ise gverdiTi ganStoebebis zrdis ko-

nusebi. isini uzrunvelyofen organos sigrZeSi zrdas. 
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gverdiT anu lateralur meristemebs miekuTvneba pro-

kambiumi, kambiumi, pericikli da korpis kambiumi. isini moTavse-

bulia mcenareuli organizmis sxvadasxva nawilSi — ZiriTad 

qsovilebs Soris ujredTa jgufebis, rkalis an rgolis saxiT 

da uzrunvelyofen organoebis zrdas sisqeSi (simsxoSi). maTi 

moqmedeba ufro intensiuria mcenaris RerZiT organoebSi — Re-

rosa da fesvSi. 

CamatebiTi anu interkalaruli meristema gvxvdeba Re-

ros muxlTaSorisis qveda nawilSi muxlTan axlos. Aam meriste-

mebis moqmedebiT gamowveuli muxlTaSorisebis CamatebiTi 

zrdis gamo xdeba mTlianad Reros sigrZeze mateba. igi kargadaa 

gamoxatuli zogierTi erTlebniani mcenaris ReroSi (simindi, 

xorbali, bambuki da sxv.), gvxvdeba agreTve mravali erTlebnia-

ni mcenaris foTlis fuZesTan da ganapirobebs foTlis sigrZe-

ze zrdas.  

Wrilobis anu travmatuli meristema yalibdeba mcenaris 

nawilebSi Wrilobis miyenebisas. Aam dros SeimCneva korpis fenis 

warmoSoba Wrilobaze, ris meoxebiTac xdeba misi Sexorceba. 

mcenareTa kalmebiT da mynobiT gamravlebisas is daniT ziande-

ba. Sexorceba iwyeba uSualod Wrilobis qveS an TviT Wrilobas-

Tan ganlagebuli parenqimuli ujredebis Zlier gaaqtivebiT. 

aseTi ujredebis usistemod dayofis Sedegad yvela mimarTu-

lebiT formirdeba amomvsebi qsovili, romelsac kalusi (laT. 

callus-koJri) ewodeba. xSirad kalusis meristemuli ujredebi-

dan formirdeba felogeni, romelic zedapirze warmoSobs 

korps da es Wrilobis Sexorcebas uwyobs xels. 

warmoSobis drois mixedviT arCeven pirvelad da meorad 

meristemebs.  

pirveladi meristemebi mcenaris sxeulis Tavdapirvel 

formirebas axdenen. TeslSi arsebuli Canasaxi mTlianad pirve-

ladi meristemisagan Sedgeba. Mmcenaris zrdasTan erTad Canasa-

xis meristemebi SemorCebian Rerosa da fesvSi da am organoebis 

zrdis konusad anu kenwrul meristemebad gardaiqmnebian. ken-

wruli meristemis ujredebi araa erTnairi. Mmis sul zeda na-

wils Seadgens promeristema. Ees ujredebi parenqimulia, mWid-
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rod ganlagebuli da zrdis konusis sxva ujredebisagan gan-

sxvavdebian maRali meristemuli aqtivobiT. Yyvelaze kenwruli 

meristemis ujredebi moqmedeben mTeli sicocxlis manZilze da 

maT inicialuri (laT. initio — dasawyisi) ujredebi ewodeba. ini-

cialuri ujredebi iyofian, warmoSoben promeristemis ujre-

debs, romlebic aseve aqtiurad iyofian, ayalibeben pirvelad 

meristemas, rac Seadgens fesvisa da Reros kenwruli meriste-

mis ZiriTad masas. Ppirveladi meristemebis ujredebi ganagrZo-

ben mitozur dayofas da warmoSoben axal meristemul ujre-

debs, romlebic sivrcobrivad Sordebian promeristemis ujre-

debs, wyveten dayofas, iwyeben zrdas, Semdeg diferencirebas 

ganicdian mudmivi qsovilebis ujredebad da ayalibeben Reros 

an fesvis pirvelad struqturas. Ppirvelad meristemebs miekuT-

vneba agreTve — prokambiumi, pericikli da interkalaruli 

meristemebi.  

meoradi meristemebi formirdebian fesvisa da Reros pir-

veladi struqturis Camoyalibebis Semdeg mudmivi qsovilebis 

ujredebidan. meorad meristemebs miekuTvneba kambiumi da 

korpis kambiumi (felogeni), romelebic ReroSi da fesvSi wri-

ulad arian ganlagebuli. Kkambiumis Camoyalibeba xdeba prokam-

biumis ujredebidan, Reros parenqimidan da warmoSobs floema-

sa da qsilemas. korpis kambiumi (felogeni) yalibdeba an epider-

misis an epidermisis qveS arsebuli parenqimuli ujredebisagan 

da warmoSobs mfarav qsovils — korps.  

 

 

ZiriTadi (parenqima) qsovili da misi tipebi 

  

mcenareuli organoebis ZiriTadi masa Sedgeba cocxali, 

nivTierebaTa cvlis aqtiuri unaris mqone ujredebisagan. isini 

formirdebian pirveladi da meoradi meristemebisagan, romle-

bic ganlagebulia organoTa sxvadasxva nawilSi. ZiriTadi qso-

vili Seadgens yvela organos safuZvels da gvxvdeba ZiriTadi 

masis saxiT Reros qerqSi, gulgulSi, foTlis mezofilsa da na-
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yofis rbilobSi, qmnis horizontalur sxivebs gamtar qsovilSi. 

ujredebi cocxalia, gayofis unaris mqone, TamaSoben mniSvne-

lovan rols Wrilobebis Sexorcebasa da regeneraciaSi, warmoq-

mnian damatebiT fesvebs Reroseul kalmebze, monawileoben fo-

tosinTezSi (Seicaven qloroplastebs), monawileoben nivTiere-

baTa dagrovebasa da sekreciaSi, axorcieleben airTa cvlas. 

umetesad parenqimuli ujredebi sxva qsovilebisaTvis as-

ruleben damxmare rols. mag. is ujredebi, romlebic gamtar 

elementebs ertymian garSemo, aZliereben am qsovilebis Semwov 

da matransportirebel Zalas. parenqimuli qsovilebi aseve Re-

buloben monawileobas sakveb nivTierebaTa gatarebaSi. paren-

qimuli qsovilis fiziologiur moqmedebasTan dakavSirebiT 

arCeven: saasimilacio, STanTqmel, samarago, wyalmomarage-

bel da sahaero parenqimas.  

saasimilacio parenqima (qlorenqima) — ZiriTadi qsovi-

lis es tipi warmoqmnis organul nivTierebebs araorganulidan 

fotosinTezis procesSi. Sedgeba Txelkedliani cocxali uj-

redebisagan, romlebic qloroplastebs Seicaven (nax. 19). Zi-

riTadad is moTavsebulia mfaravi qsovilis qveS foTlebsa da 

axalgazrda ReroebSi. 

 

 

 

nax. 19. foTlis saasimilacio qsovili 
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qlorenqima ar warmoqmnis erTgvarovan Sres. is Sedgeba 

ujredebis ornairi tipisagan. erTi tipi warmodgenilia priz-

mis formis ujredebiT, romlebic epidermisis qveSaa moTavse-

buli da ewodeba mesrisebri parenqima. Mmeore Sre moTavsebulia 

foTlis qveda mxares da Seicavs didi raodenobiT ujredSori-

sebs. igi iwodeba Rrublisebr parenqimad. wiwvovan mcenareTa 

wiwvebSi qlorenqima warmodgenilia gansakuTrebuli momrgva-

lo, danaoWebulgarsiani ujredebiT, romelsac naoWebian pa-

renqimas uwodeben.  

Mmommaragebeli parenqima — am qsovilis ujredebSi grov-

deba da inaxeba organuli nivTierebebi: cilebi, cximebi, naxSir-

wylebi, vitaminebi, romlebic metad ekonomiurad ixarjeba mce-

naris zrdisa da ganviTarebis procesSi. Mmommaragebeli parenqi-

ma mcenaris yvela organoSia. maTi ujredebis garsi Txelia, xo-

lo ujredTa Rru, sadac organuli nivTierebebi grovdeba, ga-

nieri da tevadia. zogierT SemTxvevaSi samarago nivTierebebi 

grovdeba ujredis garsSic. maSin aseTi garsi Zalian gasqelebu-

lia xolme (mag. yavisa da finikis palmis TeslSi). 

sxvadasxva saxeobis mcenareSi organuli nivTierebebi 

grovdeba sxeulis gansazRvrul nawilebSi. xeebsa da buCqebSi 

Mmommaragebeli parenqimis rols asruleben qerqis, Reros mer-

qnis, gulgulis sxivebis parenqimuli ujredebi. Bbalaxovan mra-

valwlian mcenareebSi es nivTierebebi grovdeba gansakuTrebu-

li specializebuli organoebis parenqimaSi, bolqvebSi, fesvi-

seul da Reroseul tuberebSi, fesurebSi da a.S. erTlebnian 

mcenareTa warmomadgenlebSi samarago parenqima imyofeba 

mTels ReroSi.  

sxvadasxva Zvirfasi organuli nivTierebebis dagroveba 

xdeba wvniani nayofebisa da Teslis parenqimaSi, zogan gvirgvi-

nis furclebSi (feixoa, komSi, vaSli).  

aris mommaragebeli qsovilebi, romlebSic wyali grovdeba 

(wyalmommaragebeli qsovili). igi farTodaa gavrcelebuli 

mSrali adgilebis mcenareebSi (qserofitebSi). Zlier msxvi-
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lujrediani sawyale parenqima gvxvdeba sukulentebis Rerosa 

da foTlebSi (kaqtusebi, agavebi, kalanxoe da sxv.). 

STanTqmeli parenqima — imyofeba fesvis bususebis zonaSi 

epiblemis qveS. Ees fesvis pirveladi qerqis axalgazrda parenqimu-

li ujredebia. isini bususebis mier Sewovili mineraluri marile-

bis wyalxsnars gadascemen wylis gamtar elementebs, romlebic 

fesvis centralur cilindrSia moTavsebuli. STanTqmeli paren-

qimis ujredebi Txelgarsiania, momrgvalo formis, didi ujred-

SorisebiT.  

sahaero parenqima (aerenqima) aris qsovili Zlier ganviTa-

rebuli ujredSorisebiT. Mmas aseve saventilacio parenqimas 

uwodeben. igi kargadaa ganviTarebuli wylisa da Waobis mcena-

reTa Rerosa da fesvebSi, wylis mcenareTa wyalqveSa foTleb-

Si. misi daniSnulebaa qsovilebis momarageba JangbadiT (nax. 20). 

 

 

 
 

nax.20. aerenqina wylis vazis ReroSi 
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mfaravi qsovilebi 

 

eseni sul ganapira qsovilebia mcenaris sxeulze, romelTa 

daniSnulebaa garemos araxelsayreli pirobebisagan, fizikuri 

da meqanikuri zemoqmedebisagan (temperaturis mkveTri cvale-

badobis, sicxisa da sicivis, aorTqlebis, gamoSrobis, mikroor-

ganizmebis SeWrisagan da sxv.) mcenaris dacva. amasTan isini are-

gulireben gazTa cvlasa da transpiracias (wylis aorTqlebas). 

warmoSobis mixedviT arCeven mfaravi qsovilis or tips — pirve-

ladsa da meorads.  

pirvelad mfarav qsovils ekuTvnis kani anu epidermisi — 

igi foTlis, yvavilisa da bevri nayofis mudmivi mfaravi qsovi-

lia, aseve balaxovan mcenareTa Reroebisa da merqnian mcenare-

Ta axalgazrda ylortebis. kani ZiriTadad Sedgeba cocxali, 

uferuli, mWidrod ganlagebuli ujredebisagan. bevr SemTxve-

vaSi maTi garsi klaknilia, rac aZlierebs ujredTa kontaqts. 

epidermisis ujredebi didxans inarCuneben gayofis unars, ris 

gamoc ar aferxeben organos zrdas. kani mis qveS mdebare paren-

qimul ujredebTan sustadaa dakavSirebuli, amitomac igi advi-

lad scildeba sxeulis zedapirs mis dauzianeblad.  

gansxvavebuli organoebis epidermisi asrulebs gansxvave-

bul funqcias, ris gamoc mas gansxvavebuli biologiuri mniS-

vneloba gaaCnia. foTlis epidermisi damcvel funqciasTan er-

Tad gazTa cvlisa da transpiraciis regulacias axdens. misi 

kedlebi garedan iJRinTeba cvilisebri nivTierebiT — kutiniT. 

epidermisis zedapirze kutinis fenas ewodeba kutikula (laT. 

cutis — tyavi) anu kanzeda. kutikulis saerTo sisqe da misi gasqe-

lebis xasiaTi sxvadasxva mcenaresa da maT organoebze sxvadas-

xvanairia. mSrali adgilebis mcenareebSi is Zlier ganviTarebu-

ia, radganac gadametebuli wylis aorTqlebisagan icavs.  
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          kani Tavisi kutikuliT kargi saSualebaa mcenaris gamoS-

robisagan dasacavad, magram mcenaris Sinagani qsovilebi marto 

amas rodi saWiroeben. piriqiT, garkveuli raodenobiT da gar-

kveul pirobebSi wylis dakargva saWiroa aorTqlebis saxiT. 

amis garda saWiroa, rom mcenareSi Sediodes CO2 fotosinTezi-

saTvis da  O2 sunTqvisaTvis. amitom mcenares unda gaaCndes ise-

Ti mowyobiloba kanSi, riTac kavSiri eqneba atmosferosTan. 

aseT mowyobilobas bage ewodeba. igi Sedgeba ori naxevarmTva-

risebri an lobios lebnebis msgavsi ujredebisgan, romelTa 

Sezneqili gverdebi urTierTmopirdapirea. epidermisis Cveu-

lebriv ujredebTan SedarebiT isini mcire zomisaa da  m k e t a   

v i ujredebi ewodeba. es ujredebi aregulireben bageebis gax-

snasa da daxurvas. zogjer epidermisis is ujredebi, romlebic 

mketav ujredebs exebian, monawileoben bageTa gaxsna-daxurvasa 

da gazTa cvlaSi. msgavs SemTxvevaSi isini TiTqos organulad 

arian bageebTan Serwymuli da Sedian mis SemadgenlobaSi. bagu-

ri aparati Sedgeba ori mketavi ujredisa da maT Soris arsebu-

li bagis xvrelisagan. mis ga-

nivWrilze (nax. 21) mketavi 

ujredebis qveS kargad Cans 

bagis sahaero anu sasunTqi 

kamera. sasunTqi kamera at-

mosferos ukavSirdeba bagis 

xvrelis saSualebiT. bagis 

xvrelis sul gareTa gafar-

Toebul nawils ewodeba           

w i n a  e z o, xolo SigniTa na-

wils — u k a n a  e z o. wina da 

ukana ezoebi erTmaneTs ukav-

Sirdeba bagis centraluri 

xvreliT. wylis aorTqlebis regulireba bageebis mier xdeba 

mketavi ujredebis turgoruli mdgomareobiT. turgorul 

mdgomareobaSi mketavi ujredebi iWimebian da bagis xvreli ix-

 
 

nax. 21.… foTlis bageebis agebuleba 
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sneba. plazmolizis dros ki mketavi ujredebis dauWimavi garsi 

ikumSeba da bagis xvreli ixureba.  

 bageebis ujredebi, kanis sxva ujredebisagan gansxvavebiT, 

Seicaven qloroplastebs, rasac gadamwyveti mniSvneloba aqvs 

turgoris regulirebisaTvis. roca qloroplastebSi Saqrebi 

warmoiSoba, ujredis wvenis koncentracia izrdeba, maTi Semwo-

vi Zala diddeba da isini wyals Seiwoven mezobeli ujredebidan. 

am dros, mketavi ujredebi gadadian ra turgorul mdgomareo-

baSi, iWimebian da bagis xvreli ixsneba. roca Saqari saxameblad 

gardaiqmneba, mketavi ujredebi plazmolizur mdgomareobaSi 

gadadian da bagis xvreli ixureba. mTlianobaSi, mketavi ujre-

debis gaxsna-daxurvas bevrad rTuli meqanizmebi ganapirobeben, 

rac damokidebulia sxvadasxva pirobebsa da mizezebze (ujre-

debis wyliT gajerebis xarisxze, ganaTebis intensiurobaze, 

CO2-is Semcvelobaze, temperaturaze da sxv.)  

 sxvadasxva mcenaris bageebi morfologiurad gansxvavdeba 

erTmaneTisagan mketavi ujredebis agebulebiT, bagis xvreliT, 

Tanmxlebi ujredebiT da sxva TaviseburebebiT. maT agebuleba-

ze, ricxvze, ganlagebaze did gavlenas axdens niadagur-klima-

turi pirobebi. xmeleTis mcenareebs bageebi umetesad ganlage-

buli aqvT foTlis qveda epidermisSi. wylis mcenareebSi zeda-

pirze mocurave foTlebze bageebi ganlagebulia foTlis zeda 

mxareze. wylis mcenareebsa da Warbteniani adgilebis mcenareebs 

uviTardebaT sawyale bageebi — h i d a t o d e b i. Cveulebrivi ba-

geebisagan gansxvavebiT isini warmoiSobian parenqimuli ujrede-

bis jgufidan foTlis wveroze an kbilanebze. hidatodebis xvre-

lis saSualebiT am ujredebidan gamoiyofa wylis wveTebi. wylis 

gamoyofas wveTebis saxiT ewodeba g u t a c i a (nax. 22).  

triqomebi (bususebi) — warmoadgenen erT an mravalujre-

dian gamonazardebs epidermisis zedapirze. maT yofen mfaravad 

(bususebi, qerqlebi, sawovarebi da sxv.) da jirkvlovanad. mfa-

ravebi umetesad mkvdari warmonaqmnebia, haeriT savse, romle-

bic faraven bevri qserofiti mcenaris Reroebsa da foTlebs. 

jirkvlovanebi cocxali struqturebia, romlebic gamoyofen 

eTerzeTebs, Saqrebs, alkaloidebs, fisebs da sxv.  
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nax. …22  gutaciis movlena 

 

triqomebis biologiuri mniSvneloba sxvadasxva mcenari-

saTvis sxvadasxvanairia. bevr SemTxvevaSi bususebis xSiri fena 

icavs gadaxurebisa da zedmeti wylis aorTqlebisagan. uxeSi 

jagriseburi bususebi mcenareebs icaven balaxisWamia cxovele-

bis, lokokinebisa da sxvaTa dazianebisagan. jirkvlovani busu-

sebic icaven mcenares cxovelebis mier dazianebisagan. bevr 

maTgans aqvs erTi an ramdenime Tavaki, sadac grovdeba gamona-

yofebi. zog SemTxvevaSi bususebis ujredTa garsi iJRinTeba 

siliciumiTa da kutiniT, magaliTad WinWris msusxavi bususebi 

(nax. 23). 

epidermisis zedapirze xSirad warmoiSoba gansakuTrebuli 

gamonazardebi, romelTa warmoqmnaSi garda epidermisisa, mona-

wileoben mis qveS mdebare ujredebi. aseT gamonazardebs ewo-

deba e m e r g e n c e b i. maT miekuTvneba vardis, askilis, Jolos 

qacvebi, romlebic warmoiSoba foTlis yunwebsa da norC ylor-

tebze.  
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nax.23. sxvadasxva saxis triqomebi epidermisis zedapirze 

a — kartofilis (Solanum tuberosum), b — gulsosanas (Verbascum thapsus),  

g — lavandas (Lavandula vera.), d-futkaras (Digitalis), e — geranis 

(Pelargonium roseum),    

v- WinWris (Urtica urens), z, T, i — fesvis bususis ganviTareba. 

 

periderma. epidermisi merqnian mcenareebSi da zogierT 

orlebnian balaxovnebSi Cqara icvleba meoradi mfaravi qsovi-

liT — korpiT (felemiT), romelic Sedis mfarav qsovilTa kom-

pleqsSi — peridermaSi. peridermis ZiriTad masas gakorpebuli 

ujredebi warmoadgenen, romlebic metad mWidrod arian ganla-

gebuli. igi mravali wyeba ujredisagan Sedgeba da amis gamo Re-

ros zedapirze qmnis sqel safarvels, romelic xasiaTdeba sus-

ti siTbogamtarobiT, ar atarebs airebs, siTxeebsa da mikroor-

ganizmebs. aseTi mfaravi qsovili damaxasiaTebelia meoradi 

gasqelebis Rerosa da fesvisaTvis.  

          peridermis formireba iwyeba gansakuTrebuli meoradi me-

ristemis, e.w. felogenis anu korpis kambiumis warmoSobis momen-

tidan (nax. 24). sxvadasxva mcenareSi felogenis Casaxva xdeba 

sxvadasxvanairad. zog SemTxvevaSi igi warmoiSoba uSualod epi-

dermis qveS mdebare parenqimuli ujredebidan, an qerqis paren-
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qimis Rrmad mdebare fenebidan, an zogjer periciklis rgoli-

dan. yvela SemTxvevaSi felogeni Caisaxeba rgolurad da iyofa 

periklinalurad. axladwarmoSobili ujredebis gamoyofa xdeba 

orive mxares. amasTan gareT ufro meti raodenobiT, vidre Sig-

niT. gareT gamoyofili ujredebi oTxkuTxedis formisaa. isini 

Camoyalibebis Semdeg gakorpebas ganicdian da kvdebian. amis Se-

degad gareTa mxares iqmneba axali mfaravi qsovilis ujredebis 

Sre-korpi anu f e l e m a.  

felogenis mier SigniT warmoSobili ujredebi cocxalia, 

parenqimuli, momrgvalo formisaa da Seicaven qloroplastebs. 

isini sustad ganirCevian qerqis parenqimis ujredebisagan da 

maTi raodenoba umniSvneloa. am Sres ewodeba f e l o d e r m a.  

amrigad, yalibdeba axali kompleqsuri mfaravi qsovili, 

romelic Sedgeba: 1) felemisagan anu gakorpebuli ujredebis 

Srisagan, 2) felogenisagan anu korpis kambiumisagan, 3) felo-

dermisagan — felogenis mier warmoSobili qlorofilis Sem-

cveli parenqimisagan.  

iSviaT SemTxvevaSi felogenis mier gamoyofili ujredebi 

ganicdian ara gakorpebas, aramed gaxevebas, ris Sedegad yalib-

deba gaxevebuli ujredebis calkeuli mwkrivebi. aseT ujre-

debs ewodeba korpisebri, anu feloidebi, xolo maT mier Seq-

mnil qsovils_feloiduri qsovili. xSir SemTxvevaSi feloi-

duri ujredebis rigi korpis ujredebis rigTan monacvleobs. 

korpis Sre gaumtaria airebis, siTxeebisa da mikroorganizmebi-

saTvis. Rerosa da fesvis nawilebi, romelTac ganicades meora-

di gasqeleba da dafaruli arian gaumtari qsoviliT — korpiT, 

gazTa cvlis gansaxorcieleblad aRiWurvnen struqturuli 

mowyobilobiT — meWeWebiT. meWeWebi Sedgeba faSarad ganlage-

buli momrgvalo parenqimuli ujredebisagan, romlebic qmnian 

burcobebs. isini arRveven peridermis mTlianobas da garegani 

daTvalierebisas meWeWebis amoburculoba SeuiaraRebuli Tva-

liTac Cans (nax. 24).  
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nax. 24. anwlis peridermisa da meWeWebis agebuleba 

1 — meWeWebis amomfeni qsovili, 2 — epidermisi, 3 — korpi, 

4 — felogeni, 5 — feloderma. 

 

futi. merqnianebsa da buCqovanebSi felogeni rgolad Cai-

saxeba xolme da moqmedebs ramdenime wels. Semdeg warmoiSoba 

felogenis axali ubnebi da yalibdeba axali periderma qerqis 

parenqimis sxvadasxva siRrmeSi floemis nawilebis CarTviT. 

amis Sedegad qerqSi xdeba ramdenadme uTanabro zrda. SigniT ax-

lad warmoSobili peridermis ubnebis mowolis gamo misi gareTa 

xnieri nawilebi skdebian da amgvarad warmoiSoba futi. merqnian 

mcenareebSi es procesi grZeldeba mTeli sicocxlis manZilze. 

peridermis gareTa xnieri nawilebi mTlianad kvdebian, nawi-

lobriv Seferaddebian da cvivian, xolo SigniTa mxridan xdeba 

peridermis axali nawilebis warmoSoba. amis Sedegad yalibdeba 

TiTqos mesameuli mfaravi qsovili anu futi (nax. 25), romelic 

Sedgeba qsovilebis metad rTuli kompleqsisagan. igi icavs mis 

SigniTa qsovilebs sicxis, sicivisa da mzis damwvrobisagan, 

cecxlisadmi gamZlea. tyis xanZrisas sqelfutiani xeebi Cveu-

lebriv ufro gadarCebian xolme.  
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nax. 25. sqelfutiani mcenare 

 

davaleba 1. Reros apikaluri meristemis agebulebis Seswavla 

mudmivi preparatis gamoyenebiT  

samuSaos msvleloba: Reros apeqsis ganivWrilis preparati da-

aTvaliereT mcire gadidebiT da ipoveT zrdis konusi. 

konusisagan garkveul manZilze, Reros zedapirze Cans 

foTlis Canasaxi — foTlebis primordiumebi, romel-

Ta zoma matulobs zrdis konusisagan daSorebis man-

ZilTan erTad. did gadidebaze daaTvaliereT meris-

temul ujredTa agebuleba.  

CaixateT Reros apikaluri meristemis sqematuri agebuleba.  

aRniSneT zrdis konusi, foTlis primordiumi.  
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davaleba 2. aerenqimis agebulebis Seswavla wylis vazis ganiv-

Wrilis mudmivi preparatis gamoyenebiT  

samuSaos msvleloba: mcire gadidebiT daaTvaliereT mocemu-

li preparati. ganivWrilze Cans, rom uSualod epider-

misis qveS ganlagebulia qsovili didi ujredSorise-

biT, romlebic erTmaneTisagan gamoyofilia patara 

zomis, cisfrad SeRebil ujredTa erTi SriT. es qsovi-

li iwodeba aerenqimad.  

CaixateT wylis vazis aerenqimis sqematuri agebuleba.  

aRniSneT: epidermisi, ujredSorisebi, aerenqima.  

 

davaleba 3. pirveladi mfaravi qsovilis agebulebis Seswavla 

nemsiwveras foTlis epidermisis mudmivi preparatis 

gamoyenebiT  

samuSaos msvleloba: mcire gadidebiT daaTvaliereT nemsiwve-

ras foTlis epidermisis agebuleba. ujredebis Ziri-

Tadi masa uferulia da aqvT klaknili kedlebi. bagee-

bis mketav ujredebs aqvT mcire zomebi da Seferili 

arian moyviTalo-yavisfrad. mikroxraxnis moZraobiT 

SeiZleba dainaxoT nemsiwveras epidermisis ujredebze 

martivi da jirkvlovani triqomebi. am ukanasknelebs 

aqvT boloebze eTerovani zeTebis saTavsoebi. triqo-

mebis ujredebi gansxvavdebian garegnulad epidermi-

sis ZiriTadi ujredebisagan.  

CaixateT nemsiwveras foTlis epidermisis agebuleba. 

aRniSneT: epidermisis ZiriTadi ujredebi, martivi da jir-

kvlovani triqomebi, bageebis mketavi ujredebi, bagis 

xvreli.  

 

davaleba 4. peridermis agebulebis gacnoba anwlis Reros ga-

nivWrilis mudmivi preparatis gamoyenebiT 
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samuSaos msvleloba: preparatze ipoveT peridermis monakveTi 

meWeWiT. Reros gareTa mxares ganlagebulia mkvdari 

epidermisis fena, mis qveS radialurad ganlagebuli, 

yavisfrad SeRebili, mWidrod mijrili ujredTa rige-

bi. es korpia. mis qvemoT moTavsebulia korpis kambiumi 

(felogeni), qveS ki — feloderma. ukanaskneli qsovi-

lebi cocxalia da Seferili arian mwvaned an cisfrad. 

transpiraciisa da gazTa cvlisaTvis peridermaSi mo-

Tavsebulia meWeWebi.  

CaixateT anwlis peridermisa da meWeWebis agebuleba 

aRniSneT: korpi, felogeni, feloderma, meWeWebi.  

 

 

sakontrolo kiTxvebi: 

 

1. romel mcenareebs aReniSnaT pirvelad qsoviluri agebule-

ba? ras warmoadgenen mcenareuli qsovilebi? 

2. daasaxeleT meristemis tipebi, maTi lokalizacia da ujre-

debis agebuleba. 

3.  romeli qsovilebi miekuTvneba ZiriTads? daasaxeleT maTi 

agebulebisa da funqciis Taviseburebani, gansazRvreT mce-

naris sxeulSi maTi lokalizaciis adgilebi.  

4. CamoTvaleT epidermisis ZiriTadi funqciebi. miuTiTeT maTi 

Semadgeneli ujredTa tipebi da funqciebi. rogori agebule-

bisaa baguri aparati? 

5. aRwereT peridermisa da korpis agebuleba, miuTiTeT maTi 

lokalizacia da ZiriTadi funqciebi.  

ЧАСТЬ 1. АНАТОМИЯ И 
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Tema — meqanikuri, gamtari da 

sekretoruli qsovilebi 

 

samuSaos mizani: meqanikuri da gamtari mcenareuli qsovilebis 

agebulebis gacnoba.  

amocana:  1. meqanikur qsovilTa mravalferovnebis gacnoba gog-

ris Reros ganivWrilis magaliTze. 

2. daxuruli kolateraluri da Ria bikolateraluri 

gamtari konebis agebulebis gacnoba. 

3. traqealuri elementebis sxvadasxva tipebis gasqe-

lebaTa gacnoba gogris Reros grZivi ganaWeris prepa-

ratis magaliTze.  

 

 

Teoriuli cnobebi 

 

meqanikuri qsovilebi mcenares aZleven saSualebas, wina-

aRmdegoba gauwion garegan meqanikur zemoqmedebas: qars, wvi-

mas, Tovlis dawolas da amave dros umklavdebian mTeli sxeu-

lis simZimes. amdenad isini mcenareuli sxeulis fizikuri sim-

tkicis SenarCunebis funqcias asruleben da mcenareSi im arma-

turas qmnian, romelSic yvela sxva qsovilia moqceuli. maTi 

meSveobiT mcenaris organoebi daculia gadatexis, gaxleCisa 

Tu gawyvetisagan. am qsovilis Semadgenel ujredebs axasiaTebs 

garsis Zlieri gasqeleba. zogierTi gamonaklisis garda ujre-

debi mkvdaria. gamoyofen sami tipis meqanikur qsovils: kolen-

qimas, sklerenqimasa da sklereidebs.  

kolenqima pirveladi warmoSobis meqanikuri qsovilia. Sed-

geba cocxali ujredebisagan Zlier gasqelebuli garsiT. kolen-

qimad gardaiqmneba pirveladi qerqis parenqimuli ujredebi, 

romlebic ganlagebulni arian mfaravi qsovilis qveS. cocxali 

SigTavsisa da qloroplastebis Semcvelobis meoxebiT kolenqi-

mis ujredebSi aqtiurad mimdinareobs nivTierebaTa cvlis reaq-

ciebi. kolenqimis ujredebis garsi xasiaTdeba uTanabro gasqe-

lebebiT, rac ujredebis erTmaneTTan ganwyobazea damokidebu-
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li. arCeven firfitovan, kuTxur da faSar kolenqimas. firfito-

vanisas sqeldeba kolenqimis ujredebis tangentaluri garsebi, 

radialurebi ki Txeli rCeba. kuTxur kolenqimaSi gasqelebulia 

ujredis garsis kuTxeebi (nax. 26). faSari kolenqima kuTxurisa 

da firfitovanisagan gansxvavdeba didi ujredSorisebiT. ko-

lenqimis ujredebis meqanikuri Tvisebebis gansakuTrebuli mniS-

vneloba mdgomareobs imaSi, rom isini TiTqos asruleben zamba-

ruli qsovilis daniSnulebas. maTi garsis araTanabari gasqeleba 

am ujredebs uqmnis gansakuTrebul gamZleobas grexilobaze, ra-

sac didi mniSvneloba aqvs Zlieri qaris dros.  

kolenqima ZiriTadad mcenaris axalgazrda, mozard nawi-

lebSi gvxvdeba. igi damaxasiaTebelia balaxovani mcenareebis 

Reros, foTlebis, yvavilebisa da zogjer nayofebis yunwisaT-

vis. merqnian mcenareebSi kolenqima gvxvdeba 1-2 wlian ylor-

tebSi pirveladi qerqis CamoSlamde, meoradi mfaravi qsovilis 

— korpis warmoSobis win. kolenqimis gansakuTrebul formas 

warmoadgens foTlis hipoderma, romelic meqanikur funqcias-

Tan erTad asrulebs zedmeti wylis aorTqlebisagan foTlis 

damatebiTi dacvis funqcias. erTlebnian mcenareebSi igi zog-

jer Reros muxlebSia ganlagebuli, rac maT Cawolisagan icavs.  

 

Nnax. 26. kuTxuri kolenqima 

1 —citoplazma, 2-birTvi, 3 —vakuoli,  

4 — gasqelebuli ujredis kedeli. 
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sklerenqima Teslovani mcenareebis yvela warmomadgenel-

Si armaturis metad mniSvnelovani da farTod gavrcelebuli 

formaa. igi gvxvdeba yvela organoSi: fesvSi, ReroSi, foTolSi, 

nayofSi, yvavilSi da a.S. misi ujredebi prozenqimulia, wawve-

tebuli boloebiT da Zlier gasqelebuli magari garsiT. kolen-

qimisagan gansxvavebiT sklerenqimis ujredebis garsi gasqele-

bulia Tanabrad, ujredebi ganlagebulia mWidrod, ris gamoc 

ujredSorisebi araa gamoxatuli. sklerenqimis calkeul ujre-

debs uwodeben sqelgarsian an elementarul boWkos.  

warmoSobis mixedviT arCeven pirvelad da meorad skleren-

qimas. pirveladi warmoiSoba prokambialuri konebis ujredebi-

sagan, an pericikluri boWkoebisagan. meorad sklerenqimas aya-

libebs kambiumi. sklerenqimul boWkoebs, romlebic ganlagebu-

lia RerZiTi organoebis qerqis nawilSi, ewodebaT floemuri 

lafnis boWkoebi. xSirad isini yalibdebian periciklisagan da 

ewodebaT pericikluri boWkoebi. kambiumisagan formirebul 

qsilemaSi (merqanSi) myof sklerenqimul boWkos ewodeba mer-

qnis moWko anu libriformi. lafnis boWkoebisagan gansxvave-

biT isini SesamCnevad mokleebi arian. merqnis boWkos mTavari 

ganmasxvavebeli niSania SesamCnevad gasqelebuli garsi, merqnis 

sxva elementebTan SedarebiT. libriformis ujredebi Zlier 

gamZlea, magram elastiuroba TiTqmis ar gaaCnia. imis gamo, rom 

isini umTavresad RerZiTi organoebis centrSi imyofebian, maT 

mTavar meqanikur funqcias warmoadgens sayrdenoba da TviT 

mTeli mcenaris simZimis atanac ki. 

lafnis boWko gvxvdeba Rerosa da fesvis qerqSi, foTlis 

yunwsa da firfitaSi, yvavilisa da nayofis yunwSi da zogjer 

nayofebSic. is ufro xSirad gvxvdeba balaxovani mcenareebis 

ReroSi. lafnis boWkos Zvirfasma Tvisebebma (simtkice, gansa-

kuTrebuli elastiuroba, boWkos sigrZe da gauxevloba) SesaZ-

lebeli gaxada safeiqro mrewvelobaSi maTi gamoyeneba. meoreu-

li lafnis boWko pirveladze SesamCnevad moklea da xSirad ga-

xevebas ganicdis (nax. 27).  
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nax. 27. a —lafnis boWkoebi, b — merqnis boWkoebi. 

 

sklereidebi — esaa izodiametruli ujredebi Zlier gas-

qelebuli garsiT. garsi xSirad iJRinTeba kiriT, siliciumiTa 

da kutiniT. Zlier gasqelebuli garsis gaxeveba xSirad iwvevs 

ujredebis SigTavsis kvdomas. sklereidebi SeiZleba qmnidnen 

qsovilur dajgufebebs, an erTeuli ujredebis — idioblaste-

bis saxiT iyvnen mcenaris sxeulSi ganlagebuli. zogjer maT 

gaqvavebul ujredebsac uwodeben. gaqvavebuli mtkice ujrede-

biani qsovili yalibdeba kaklis, Txilis naWuWSi, alublis, at-

mis, tyemlis da sxvanayofebis kurkaSi. sayrden-gaqvavebuli 

ujredebi gvxvdeba mcenaris GReroSi, zogierTi mcenaris gul-

gulSi, nayofebSi (msxlSi, komSSi), bevr tyavisebr foTlebian 

maradmwvane mcenareebSi. lamazi, datotvili, Zlier kutinize-

buli sayrdeni ujredebi aris wylis mcenare dumfaras foT-

lebSi (nax. 28).  
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nax. 28. 1–sklereidebi (gaqvavebuli ujredebi) msxlis nayofSi, 

2—gantotvili  sklereida mcenare dumfaras foTolSi, 

 misi garsi Seicavs wvril kristalebs. 

 

 

gamtari qsovilebi 

 

gamtari qsovilebi asruleben nivTierebebaTa transpor-

tirebis funqcias mcenareSi. isini mcenareTa sxeulSi warmoq-

mnian uwyvet datotianebul sistemas, romelic yvela organos 

erTmaneTTan akavSirebs. mcenare niadagidan iRebs wyalsa da 

masSi gaxsnil mineralur marilebs fesvebis saSualebiT da ga-

daamoZravebs maT foTlebisaken. foTlebSi ki xdeba organul 

nivTTierebaTa sinTezi fotosinTezis procesSi. es nivTierebe-

bi agreTve mcenaris sxvadasxva organosa da nawilSi igzavneba. 

gamtari sistema ori kompleqsuri qsovilisagan Sedgeba: qsile-

miT xdeba nivTierebaTa gadaadgileba fesvebidan Reroebsa da 

foTlebSi A(aRmavali deni), xolo floemiT, wyalSi gaxsnili 
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organuli nivTierebebis —naxSirwylebis, aminomJavebis da sxv. 

gadaadgileba foTlebidan Reroebsa da iqedan fesvebSi (daRma-

vali deni).  

 
 

qsilema warmoadgens rTul qsovils, romelic Sedgeba gam-

tari elementebis (WurWlebisa da traqeidebisagan), meqanikuri 

boWkoebisa da parenqimuli ujredebisagan. Qqsilemis wyalgam-

tari histologiuri WurWlebi ori tipisaa: traqeebi da traqei-

debi. erTic da meorec gaswvriv rigebadaa ganlagebuli. moqmed 

mdgomareobaSi mkvdari, prozenqimuli ujredebia uTanabrod 

gasqelebuli, lignificirebuli kedlebiT. traqeidebi — unas-

vreto ganivi kedlebiT, traqeebi — nasvretiani ganivi kedlebiT. 

traqeidebis ganivi tixrebis unasvretoba ganpirobebulia wylis 

denis sxletiTi moZraobiT mis daxril, mraval garemoian fore-

bis mqone zedapirze. isini warmoiSoba prokambialuri konebidan. 

gvimranairebsa da SiSvelTeslovnebSi qsilemis ZiriTadi masa 
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mxolod traqeidebisagan Sedgeba. farulTeslovanebSi traqei-

debi ZiriTadad formirdebian pirvelad qsilemaSi.  

traqeebi anu WurWlebi erTwyeba erTi meoreze vertikalu-

rad ganlagebu- li ujredebis gaerTianebiT warmoiqmneba, ro-

melTa Soris tixrebi gaxvretilia (perforacianebiania) da amis 

gamo wyali Tavisuflad moZraobs. TiToeuli WurWeli Sedgeba 

auarebeli saxsrebisagan. isini yalibdebian fesvisa da Reros 

prokambialuri ujredebisagan, romlebic organos sigrZis gas-

wvriv erTimeoreze arian ganlagebuli. am ujredebis garsi 

sqeldeba da yalibdeba forebis mniSvnelovani ricxvi. gasqele-

bis damTavrebis Semdeg garsi ganicdis gaxevebas, xolo Wur-

Wlebis saxsrebi kargaven cocxal SigTavss. WurWlebis saxsrebs 

Soris ganivi tixrebis gaxvretis Sedegad yalibdeba WurWeli 

(traqea). saxsrebs Soris warmoSobil xvrels ewodeba perfora-

cia. perforaciebis formirebis mixedviT saxsrebs Soris ganivi 

tixrebi ixsnebian da wyalxsnari Tavisuflad gadamoZravdeba 

fesvis wverodan Reros gavliT mTel simaRleze kenweromde da 

foTlebamde. WurWlebis kedlebis gasqelebis mixedviT arCeven 

spiralur, rgolur, kibenair, badisebr, forovan WurWlebs (nax. 

29). spiralur da rgolur WurWlebs axasiaTebT elastikuroba, 

maT SeuZliaT gaWimva. isini meti raodenobiTaa mcenaris mo-

zard nawilebSi, radgan ar aprkoleben maT zrdas.  

qsilemis meqanikuri elementebi — libriformis boWkoebi — 

warmoadgenen sayrdens mTeli mcenarisaTvis, TiTqos cvlian 

ConCxs, romelic mcenares ar gaaCnia. WurWlebi (nax. 30) da tra-

qeidebi aseve garSemortymulni arian cocxali parenqimuli uj-

redebiT, romlebic xSirad gaxevebas ganicdian, magram inarCu-

neben cocxal SigTavss. es merqnis parenqimaa. merqnis parenqi-

mis ujredebi, ertymian ra garSemo traqeebsa da traqeidebs, aZ-

liereben maT Semwovunarianobas. aseve parenqimas SeuZlia Seas-

rulos samarago funqcia.  

warmoSobis mixedviT arCeven pirvelad da meorad qsilemas. 

pirvelads ayalibebs kenwruli meristema, meorads — kambiumi. 

Tavis mxriv, pirveladi qsilema ontogenezSi formirdeba pro-
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toqsilemidan da metaqsilemidan (jer warmoiqmneba protoqsi-

lema, mogvianebiT metaqsilema). 

erTwlian da mravalwlian balaxovan mcenareTa umravleso-

baSi WurWlebi da traqeidebi, mcire gamonaklisiT, moqmedeben 

mTel savegetacio periodSi. sxvanairadaa saqme merqnian mcena-

reebSi, romlebic mraval wels cocxloben. maT WurWlebsa da 

traqeidebs ar SeuZliaT uwyvetad imoqmedon. droTa ganmavlo-

baSi maTi Rru ixSoba da isini wyveten wylisa da masSi gaxsnili 

nivTierebebis gatarebas. WurWlebi xSirad ixSobian maT RruSi 

forebis gziT mezobeli parenqimuli ujredebidan Semozrdili 

buStisebri nuJriT, romelsac   T i l e n i   anu   T i l o z i s i   

ewodeba. parenqimuli ujredebis WurWlis RruSi Sezrdas ewo-

deba TilenTwarmoqmna. zogierT merqnian mcenareSi Tilen-

Twarmoqmna ar SeimCneva, WurWlebis daxSoba xdeba sxvadasxva 

organuli da mineraluri nivTierebebiT, ris Sedegadac isini 

wyveten moqmedebas (alubali, aryi, nekerCxali). WurWlebis fun-

qcionaluri moqmedebis xangrZlivoba merqnian jiSebSi sxvadas-

xvaa 2 — 3-dan 40 — 45 wlamde. Tilenebis warmoqmnas aqvs seriozu-

li biologiuri mniSvneloba, radgan aZlierebs mcenaris Reros 

centraluri nawilis meqanikur simtkices, axdens mis konservi-

rebas fisismagvari organuli naerTebiT, romlebic ar eqvemde-

barebian sxvadasxva mikroorganizmebisa da mwerebis zemoqmede-

bas.  

 
 

nax. 29. a — WurWlebi kedlebis gasqelebis saxeebiT:  
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spiraluri, forovani, kibisebri da rgolovani., b — traqeida. 

 

 

 

nax. 30.… merqnis ganivWrili. Kkargad Cans WurWlebi adreul merqanSi 

 

floema — aseve warmoadgens rTul qsovils, romelic Sed-

geba gamtari elementebisagan (sacriani milebi da Tanamgzavri 

ujredebi), meqanikuri boWkoebisa da parenqimuli ujredebi-

sagan. igi emsaxureba daRmavali deniT organuli nivTierebebis 

gatarebas. warmoSobis mixedviT arCeven pirvelad floemas 

(protofloemasa da metafloemas) da meoreul floemas. pirve-

ladi formirdeba zrdis konusSi kenwruli meristemis prokam-

bialuri konebidan, meoreuli warmoiSoba kambiumis moqmedebis 

Sedegad.  

sacriani milebi, iseve rogorc WurWlebi, uwvriles kapi-

larebs warmoadgenen, magram gansxvavdebian WurWlebis saxsrebi-

sagan imiT, rom isini cocxali ujredebia. sacriani milebi dac-

xrilulia sacris msgavsad (nax. 31). maTi saxelwodebac aqedan 

warmodgeba. prokambiumis dedaujredi, romelic sacrian mils 

warmoSobs, jer sigrZivi da Semdeg ganivi dayofis Sedegad gamo-

yofs Tanamgzavr (Tanmxleb) ujredsac. isini axorcieleben fi-

ziologiur funqciebs sacrian milebTan mWidro kontaqtSi. Ta-

visi formirebis dasawyisSi sacrian mils aqvs kedlisTana ci-
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toplazma, birTvi, vakuoli da Txeli garsi. funqcionaluri 

moqmedebis dawyebisas is iWimeba da  garsi ramdenadme  sqeldeba.  

 

nax. 31. gogris (Cucurbita pepo)  gamtari konis fragmentis grZivi Wrili 

1 – sacriani mili, 2 – sacriani firfita, 3 – Tanamgzavri ujredi,  

4 - kambiumi, 5 – forovani WurWeli 

 

am procesSi adgili aqvs formebisa da narRvevebis warmoSobas. 

organul nivTierebaTa moZraobis dawyeba formirebadi sacria-

ni milis ganiv tixrze xels uwyobs naxvretebis warmoSobas, 

romlebic gardaiqmnebian mravalricxovan umcires perforaci-

ebad. amis Sedegad yalibdeba sacriani tixari. ujredebSi, rom-

lebic sacrian milebad gardaiqmnebian, protoplasti gardaq-

mnas ganicdis. sacriani milis vertikalurad SeerTebuli uj-

redebis plazmodesmebis Zafebi SeerTdebian da warmoqmnian 

plazmur Wimebs, romlebic gadian sacriani milis ganivi tixre-

bis forebSi. axalgazrda sacrian milebSi organuli nivTiere-
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bis xsnaris Sesvla did gavlenas axdens maTi citoplazmis fizi-

kur da qimiur Tvisebebze. birTvi da leikoplastebi ixsnebian, 

sazRvari citoplazmasa da vakuols Soris ikargeba. yvelafris 

Serwyma xdeba erT mTlian cocxal masad. citoplazmis ujred-

Sida moZraoba wydeba. citoplazmis aseT mdgomareobas ewodeba    

d e n a t u r i r e b u l i. amasTan citoplazma kargavs naxevrad-

SeRwevadobis unars da xdeba organuli da araorganuli nivTie-

rebis xsnarebis gamtari, amiT sacriseburi milis formireba 

mTavrdeba. morfologiurad sacrisebri milebi wylis gamtar 

elementebTan SedarebiT ufro erTgvarovania. sacriani mile-

bis funqcionirebis xangrZlivoba didi ar aris. erTwlovan ba-

laxovan mcenareebSi da mravalwlovani balaxebis miwiszeda na-

wilebSi sacriani mili erT savegetacio welze met xans ar fun-

qcionirebs. merqnian-buCqovan mcenareebSi erTi sacriani mili 

moqmedebs ori wlis ganmavlobaSi. merqnian jiSebSi sacrisebu-

ri milebi muSaoben 3-4 wlamde. am SemTxvevaSi Semodgomaze dax-

Suli sacriani milebis forebi gazafxulze kvlav ixsnebian. 

sacris xvrelebis daxSoba xdeba gansakuTrebuli amorfuli 

mJRenTavi nivTiereba kalezis mier warmoqmnili kalusiT, rome-

lic ara marto xvrelebs, aramed mTel sacers faravs. kalezi 

faravs ra sacris xvrelebs, iwvevs citoplazmuri Wimebis daw-

yvetas, ris gamoc milis cocxali SigTavsi kargavs mezobel uj-

redebTan kavSirs da kvdeba. aseT sacrisebur mils gaJRenTili 

da daxSuli sacriT d a k o J i J e b u l i sxeuli ewodeba. Sem-

dgom dakoJiJebuli sxeuli mezobeli cocxali ujredebis da-

wolis gamo iWeWyeba da bolos misi mTliani obliteracia xdeba.  

Tanamgzavri ujredebic, romlebic sacrian milebTan da-

kavSirebuli arian plazmodesmebiT, asruleben mniSvnelovan 

rols asimilatebis gatarebaSi. aseve, savaraudod, isini monawi-

leoben sacriani milebis metabolizmis regulaciaSi, vinaidan 

es ukanasknelni Camoyalibul mdgomareobaSi birTvebs mokle-

bulni arian.  

floemis parenqima misi erT-erTi metad mniSvnelovani ele-

mentia. mis ujredebSi aqtiurad mimdinareobs nivTierebaTa 

cvlis reaqciebi da xSirad grovdeba samarago nivTierebebi.  
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pirveladi da meoreuli floemis SemadgenlobaSi Sedian 

meqanikuri boWkoebic, romlebic aseve pirveladi da meoradi 

warmoSobis arian.  

 

 

gamtari konebi 

 

gamtari qsovilebi — qsilema da floema — mcenareSi erTa-

daa Tavmoyrili. maTgan Semdgar SemWidrovebul qsovilTa jgu-

febs gamtari (an WurWel — boWkovani) konebi ewodeba. Wur-

WelboWkovani konebis meoxebiT mcenaris yvela organo mTlia-

nobaSia mocemuli da mcenareSi Seqmnilia nivTierebaTa cvlis 

erTiani procesi mTeli Tavisi mravalmxrivobiT.  

imis mixedviT, Tu ramdenad sxvadasxvagvaria rogorc 

struqturulad, ise daniSnulebis mixedviT gamtar konebSi Se-

mavali qsovilebi, SeiZleba gavarCioT martivi da rTuli gamta-

ri konebi. martivi kona ZiriTadad gamtari elementebisagan 

Sedgeba, xolo rTuli konaSi mocemulia aseve mommaragebeli da 

meqanikuri qsovilebi. rodesac rTuli gamtari kona meqanikur 

qsovilebsac Seicavs mas WurWel — boWkovan konas uwodeben.  

gamtari kona an mis SemadgenlobaSi Semavali qsovilebi Se-

iZleba pirveladi an meoradi warmoSobis iyos. pirveladia ko-

na an misi qsovilebi, rodesac igi prokambiumisaganaa warmoSo-

bili. meoradi warmoSobis SeiZleba iyos mTliani kona an konaSi 

Semavali mxolod zogierTi qsovili. erTlebnianebSi, rogorc 

wesi, pirveladi warmoSobis gamtari konebia. orlebnianebsa da 

wiwvovnebSi kona dasawyisSi pirveladi qsovilebisagan Sedgeba, 

xolo Semdeg am konebs meoradi warmoSobis qsovilebi emateba.  

 iseT konebs, romlebSiac prokambiumisagan warmoSobili 

yvela qsovili marad qsovilad iqceva, gamsxvilebis (e.i. zomaSi 

matebis) Tviseba ar eqneba. amitom maT daxuruli konebi ewode-

ba. iseT konebs, sadac prokambiumisagan, maradi qsovilebis gar-

da, warmomSobi qsovili — kambiumic viTardeba, Ria kona ewode-

ba. erTlebnianebSi umetesad daxuruli konebia, xolo orleb-

nianebsa da wiwvovnebSi konebi Riaa.  
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 gamtari kona ara Tu yvela saxis qsovils, aramed zogjer 

an floemas, an qsilemas SeiZleba sul ar Seicavdes. iseTi kona, 

romelSic mxolod floema, an mxolod qsilemaa, iwodeba aras-

rul konad, gansxvavebiT sruli konisagan, romelSic gamtari 

konis orive ZiriTadi Semadgeneli nawilia mocemuli.  

 konebi, romlebic Rerosa da sxva organos akavSirebs, sa-

erTo konebad iwodeba. kona, romelic mxolod erTi organos 

farglebSi vrceldeba, specialuri konaa. im saerTo konas, ro-

melic Rerodan foTolSi grZeldeba, foTlis kvali ewodeba; 

xolo is kona, romelic mTavari Rerodan totSi gadadis, totis 

kvalia.  

 floema da qsilema gamtar konaSi erTmaneTis mimarT SeiZ-

leba sxvada- sxvagvarad iyos ganlagebuli. amis mixedviT arCe-

ven gamtari konis sxvadasxva tips (nax. 32-33): 

kolateraluri anu gverdula kona — floema da qsilema 

gverdigverdaa ganlagebuli, e.i. konis erT mxareze floemaa, 

meoreze — qsilema. RerZiT organoebSi (ReroSi, fesvSi) qsilema 

Cveulebrivad moqceulia organos centrisaken, ganlagebulia 

centrTan axlos — adaqsialurad, xolo floema — periferiisa-

ken, e.i. daSorebulia centridan, ganlagebulia abaqsialurad. 

foTlis firfitaSi qsilema moqceulia zeda mxarisaken, xolo 

floema qveda mxarisaken. konis es tipi yvelaze metadaa gavrce-

lebuli da gvxvdeba, mcire gamonaklisiT, yvela erTlebnian da 

orlebnian balaxovan da merqnovan mcenareebSi, agreTve SiS-

velTeslovnebSi.  

bikolateraluri anu orgverdula kona — floema qsile-

mis gverdebzea ganlagebuli (adaqsialur da abaqsialur mxa-

res). varaudoben, rom bikolateraluri kona warmoiSva ori ko-

lateraluri konis qsilemuri ubnebiT SeerTebis gziT. aseTi 

kona ufro iSviaTadaa gavrcelebuli (gogrovanebSi, ZaRlyur-

ZenasebrnSi, nacarqaTamas zogierT warmomadgenelSi). 

koncentrulia kona, rodesac an floema rgolurad ekvris 

qsilemas (gvimra) — amfikribraluri tipis koncentruli kona 

an qsilema rgolurad ekvris floemas (SroSana) — amfivazalu-

ri koncentruli kona. 
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radialuri kona — floemisa da qsilemis ubnebi morigeo-

ben radiusis gaswvriv da qmnian erTgvar radialur-sxivur si-

metrias. igi gvxvdeba orlebnian mcenareTa fesvebis pirvelad 

agebulebaSi. erTlebnianebSi aseTi konebi SenarCunebulia si-

cocxlis bolomde. sxvadasxva mcenareSi fesvis pirveladi age-

bulebis warmoSobisas yalibdeba floemisa da qsilemis sxivTa 

gansazRvruli ricxvi, Tanac floemis ricxvi qsilemis ricxvis 

tolia. gvxvdeba erTsxiviani (monarquli), orsxiviani (diarqu-

li), samsxiviani (triarquli), oTxsxiviani (tetrarquli) da mra-

valsxiviani (poliarquli) konebi. ufro gavrcelebulia xuT-

sxiviani (pentarquli) radialuri konebi.  

 

 

 

nax. 32. bikolateraluri gamtari konis agebuleba  

gogris ReroSi (ganivWrili) 

1 — kambiumi, 2 — gareTa floema, 3 — meoradi qsilemis WurWlebi,  

4 — pirveladi qsilema, 5 — SigniTa floema. 
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nax. 33. gamtari konebis tipebis sqema:  

a — kolateraluri daxuruli, b — kolateraluri Ria,   

g — bikolateraluri,  d — koncentruli amfivazaluri,  

e — koncentruli amfikribraluli,  v—radialuri.  

1 — qsilema; 2 — floema; 3 — kambiumi 

 

umaRlesi sporovani da Teslovani mcenareebis filogenez-

Si WurWelboWkovan konaTa tipebi ufro srulyofili xdebod-

nen. dasaxelebuli tipebidan yvelaze primitiulia koncentru-

li, xolo evoluciurad yvelaze srulyofilia Ria tipis kola-

teraluri kona.  

 

 

sekretoruli (gamomyofi) qsovilebi 

 

gamomyofi qsovili asrulebs nivTierebaTa cvlis sabo-

loo produqtebis dagrovebisa da gamoyofis funqcias, aseve 

gamoyofs mcenarisaTvis mavne nivTierebebs (nax.34-35). maTi dag-

roveba SeiZleba moxdes rogorc ujredis SigniT, aseve ujred-

SorisebSi. gamomyofi qsovilebi ganlagebulia mcenaris sxva-
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dasxva nawilSi. gamonayofi nivTierebebi — sekreti mravalnai-

ria da grovdeba qsovilur warmonaqmnebSi, romelnic xSirad ar 

arian morfologiurad msgavsni. gamomyofi qsovilebi iyofa or 

jgufad: Sinagani sekreciisa da garegani sekreciis gamomyofi 

qsovilebi. 

garegani sekreciis gamomyof qsovilebs miekuTvneba: 

jirkvlovani bususebi, romlebic warmoadgenen triqo-

mebs an emergencebs da arian mravalujrediani struqturebi, 

asruleben gamomyof da damcvelobiT funqciebs. jirkvlovani 

bususebi gamoyofen eTerovan zeTebs (yvavilSi), fisisebr webo-

van nivTierebebs (kvirtis qerqlze, bevr mixakisebri yvavilis 

yunwze da yvavilTanis qerqlze), alkaloidebs (Tambaqo da we-

ko).  

hidatodebi gamoyofen wyalsa da marilebs foTlis zeda-

pirze. es procesi iwodeba gutaciad. hidatodebi umetesad 

foTlis firfitis ganapiras, foTlebis kbilanebzea ganTavse-

buli. gutacia mimdinareobs ZiriTadad niadagSi wylis Warbi 

raodenobisa da gaZnelebuli transpiraciis pirobebSi (atmos-

feros maRali tenianobisas).  

saneqtreebi — saneqtre jirkvlebi-gamoyofen neqtars, ro-

melic warmoadgens sxvadasxva Saqris xsnars vitaminebisa da 

sxva nivTierebebis minarevebiT. 

saWmlis momnelebeli jirkvlebi aqvT mweriWamia mvcena-

reebs, romlebic gamoyofen fermentebsa da mJavebs, rac saWi-

roa mwerebis mosaneleblad.  

Sinagani sekreciis gamomyof qsovilebs miekuTvneba: 

sekretoruli idioblastebi — didi zomis parenqimuli 

ujredebi, romlebic gabneulia sxvadasxva qsovilSi da amovse-

bulia ama Tu im sekretiT: mJaunmJavasa da sxva marilebis sxva-

dasxvanairi kristalebiT (sukulentebsa da qserofitebSi), 

eTerovani zeTebiT (geranis foTlebisa da yunwis parenqimaSi) 

da sxv.  

gamomyofi savalebi da Sinagani jirkvlebi yalibdeba 

ori gziT da amis Sesabamisad iyofian gamonayofebis sqizoge-

nur da lizogenur saTavsoebad.  
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sqizogenuri sacavebi (sqizo-vwev) warmoiSobian ujred-

SorisebSi gamonayofebis dagrovebis Sedegad. gamonayofebis 

dagrovebasTan dakavSirebiT xdeba ujredebis gaweva, ris Sede-

gad warmoiSoba wagrZelebuli savalebi, romlebic vrceldeba 

mTels organoSi da zogjer sxva organoSic gadadis, an viTar-

deba mogrZo-momrgvalo gamomyofi jirkvlebi. 

 

 
G 

nax. 34.gamomyofi qsovili 

1-epiTeliumis ujredebi, 2 — eTerzeTebis wveTebi, 

 3-fisis gamomyofi savali, 4 — fisis wveTebi. 
 

 
nax.35. mcenare geranis foTlis yunwze  

arsebuli martivi gamomyofi bususebi 
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zogierTi mcenaris fesvebSi, ReroebSi, foTlebsa da sxva 

organoebSi grovdeba wveni, romelic garegnulad rZes mogva-

gonebs. es aris rZisebri siTxe anu lateqsi. igi grovdeba gansa-

kuTrebul ujredebSi an ujredebis saxsrebSi, romlebsac uwo-

deben sarZeveebs. lateqsi sarZeveebis ujredis wvenia. misi qi-

miuri Semadgenloba rTuli da mravalferovania. is warmoad-

gens sxvadasxva samarago nivTierebebis da nivTierebaTa cvlis 

saboloo produqtebis emulsias, Seicavs sxvadasxva alkalo-

ids, glukozidebs, taninebs, organul mJavebs, eTerovan zeTebs, 

gumfis, fiss, kauCuks, agreTve wyals. sarZeveebi morfologiu-

ri struqturis mixedviT SeiZleba iyos saxsrebiani da usaxsre-

bo. usaxsrebo sarZeveebi viTardeba erTi ujredidan da fesvi-

sa da Reros zrdasTan erTad izrdeba, itoteba da sokos hife-

biviT yvela organos daqselvas axdens. aseT sarZeveebs tixari 

ara aqvs. usaxsrebo sarZeveebi rZianebs uviTardebaT. 

saxsrebiani sarZeveebi formirdebian WurWlebis msgav-

sad. sarZeve ujredebi erTiandebian vertilkalur rigebad 

jaWviseburad, romelTa ganivi tixrebi ixsneba lateqsSi, ris 

Sedegad sarZeveebis mTeli sistema anastomozebiT qselavs mce-

naris yvela organos. saxsrebiani sarZeveebi farTodaa gavrce-

lebuli rTulyvavilovanTa warmomadgenlebSi, yayaCosnairebsa 

da zogierT sxva mcenareSi.  

lizogenuri sacavi (lizisi-gaxsna) warmoiSoba im ujrede-

bis garsis CaSliT, romlebic ganlagebuli arian gamonayofebis 

irgvliv. amis Sedegad yalibdeba an gamomyofi savalebi, an Sina-

gani sekreciis jirkvlebi (citrusovanTa kanSi, evkaliptis 

foTlebSi).  

gamonayofis TiToeuli sacavi warmoadgens gamomyof qso-

vils. erTi organizmis farglebSi gamomyofi qsovilebi Seadge-

nen gamomyof sistemas.  

 

davaleba 1. daxuruli kolateraluri gamtari konis agebule-

bis gacnoba simindis Reros ganivWrilis preparatis 

saSualebiT. 
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1. АНАТОМИЯ И МОРФОЛОГИЯ РАСТЕНИЙ 

nax. 36. simindis gamtari konis agebuleba 

1 — sklerenqima, 2 — protofloema, 3 — metafloema,  

4 —qsilemis parenqima,  5 — protoqsilema, 6 — metaqsilemis WurWeli, 

7 — protoqsilemis WurWeli 

 

samuSaos msvleloba: preparatis mcire gadidebiT daTvalie-

rebisas kargad Cans gamtari konebis didi raodenoba, 

romlebic moTavsebulia Reros ZiriTadi parenqimis 

didi zomis ujredebs Soris. amoarCieT erT — erTi 

maTgani da daaTvaliereT didi gadidebiT(nax.36). ko-

nis irgvliv moCans wiTel — yavisfrad SeRebili qsovi-

li. es sklerenqimaa. konis SuagulSi da Reros cen-

trTan axlos ganlgebulia pirveladi qsilemis didi 

zomis WurWlebi. maT irgvliv ganlagebulia parenqimis 

ujredebi. WurWlebis gareT mdebareobs floema, ro-
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melic cisfradaa Seferili. simindis ReroSi is Sedge-

ba sacriani milebisa da Tanamgzavri ujredebisagan. 

gamtari konis yvela qsovili pirveladi warmoSobisaa, 

radganac isini prokambiumisagan arian warmoSobili. 

erTlebnian mcenareTa konebSi kambiumi ar aris.  

CaixateT simindis daxuruli kolateraluri gamtari konis age-

buleba. 

miuTiTeT: Reros ZiriTadi parenqima, qsilemis WurWlebi, qsi-

lemis parenqima. sacriani milebi, Tanamgzavri ujre-

debi, sklerenqima. 

 

davaleba 2. meqanikuri da gamtari qsovilebis agebulebis gac-

noba gogris Reros ganivWrilis preparatis gamoyene-

biT. 

samuSaos msvleloba: daaTvaliereT preparati mcire gadide-

biT. gogris Rero momrgvalo-xuTkuTxa moxazulobi-

saa xuTsxiviani sahaero RruebiT. RruSi sxivebs Soris 

moTavsebulia xuTi didi zomis gamtari kona, romlic 

SeuaraRebeli TvaliT kargad moCans. sxivebis mopir-

dapired, periferiisaken mdebareobs meore rgoli xu-

Ti iseTive, magram ufro mcire zomis konebiT. Rero 

garedan dafarulia erTSriani epidermisiT. mis qveS 

mdebareobs kuTxuri kolenqimis ubnebi (nax. 37). maTi 

gasqelebuli kedlebi sxivebis Zlieri gardatexis ga-

mo brwyinavs. kolenqimis monakveTebs Soris, uSualod 

maT qveS, sxva specializebul qsovilebsa da gamtar 

konebs Soris mdebareobs parenqimis Txelkedliani 

ujredebi. parenqima, romelic kolenqimis ubnebis qveS 

mdebareobs, esazRvreba sklerenqimis mWidrod mij-

ril mravalkuTxa ujredebs. maTi kedlebi Tanabradaa 

gasqelebuli da preparatze Seferilia mowiTalo-ya-

visfrad. ganivWrilze sklerenqima ganlagebulia rgo-

lurad. gogris gamtari konebi sklerenqimas ar Sei-
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cavs. preparatze wiTel-yavisfrad SeRebilia qsile-

mis gamtari elementebi. naTlad Cans meoradi qsilemis 

didi zomis WurWlebi, maT Soris ki meoradi qsilemis 

parenqima. Reros centrisken qsilema bolovdeba mcire 

zomis WurWlebiT. es pirveladi qsilemaa. ufro qveviT 

ganlagebulia cisfrad SeRebili Sinagani floema. me-

oradi qsilemis WurWlebs Soris ganlagebulia mcire 

zomis ujredebis swori rigebi, romlebic aseve cis-

fradaa Seferili. es konis kambiumia. mis zemoT, Reros 

periferiisaken mdebareobs garegani floema. gograSi 

igi warmodgenilia sacriani milebiT, Tanamgzavri uj-

redebiTa da lafnis parenqimiT. zogierT sacrian mil-

Si Cans sacriani firfita. 

АН  

nax. 37. gogris Reros ganivWrili 

1 – kolenqima,  2 – parenqima, 3 — sklerenqima, 4 — garegani floema,  

5 — kambiumi,   6 — meoradi qsilema, 7 — pirveladi qsilema,  

8 — Sinagani floema. 
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CaixateT sqematurad gogris Reros ganivWrili. 

aRniSneT: epidermisi, kuTxovani kolenqima, Reros ZiriTadi pa-

renqima, sklerenqima, pirveladi qsilema, meoradi qsi-

lema, garegani floema, Sinagani floema, kambiumi, sa-

haero Rru. 

 

davaleba 3. WurWlis tipebis daTvaliereba mzesumziras Reros 

sigrZiv Wrilze (mudmivi preparati). 

samuSaos msvleloba: monaxeT preparatze gasqelebis sxvadas-

xva tipis mqone qsilemis WurWlebi.  

CaixateT  sqematurad qsilemis WurWlebis gasqelebis sxvadas-

xva tipebi.  

aRniSneT rgolovani, spiraluri da kibenairi gasqelebis Wur-

Wlebi. 

 

davaleba 4. selis lafnis boWkoebis agebulebis Seswavla.  

samuSaos msvleloba: daaTvaliereT preparati mcire gadide-

biT. mikroskopis qveS lafnis boWkoebi Cans, rogorc 

grZeli Ria feris Zafebi. lafnis boWkoebis ujredTa 

kedlebi gamerqnebas ar ganicdis, amitom maT Ria feri 

aqvT.  

CaixateT  selis lafnis boWkoebis agebuleba. 

 

 

sakontrolo kiTxvebi: 

 

1. romeli qsovilebi miekuTvneba sekretoruls? daaxasiaTeT 

garegani da Sinagani sekretoruli qsovilebi. 

2. romeli tipis meqanikuri qsovilebia TqvenTvis cnobili? ra 

gansxvaveba kolenqimasa da sklerenqims Soris?  
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3. ra funqcias asruleben gamtari elementebi? ra saerTo niSne-

bi axasiaTebT qsilemasa da floemas?  

4. aRwereT traqealuri elementebis agebuleba. riT gansxvavde-

ba traqeebi (WurWlebi) da traqeidebi? ratom iTvleba Wur-

Wlebis warmoSoba mcenareTa evoluciis procesSi did aro-

morfozad?  

5. daasaxeleT qsilemis SemadgenlobaSi myofi qsovilebi. 

6. aRwereT sacriani elementebis agebuleba. ra gansxvavebaa sac-

rian ujredebsa da sacrian elementebs Soris?  

7. ra funqcias asruleben Tanamgzavri ujredebi?  

8. daasaxeleT gamtari konebis ZiriTadi tipebi. 
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Tavi II.  

 

mcenaris vegetatiuri organoebi 

 

Tema — fesvis anatomiuri da morfologiuri  

agebuleba 

 

samuSaos mizani: farulTeslovan mcenareTa morfologiuri da 

anatomiuri agebulebis gacnoba. 

amocanebi: 

1. fesvis zonebis Seswavla. 

2. fesvis pirveladi agebulebis gacnoba zambaxis fes-

vis magaliTze. 

3. fesvis meoradi agebulebis sxvadasxva tipebis gac-

noba. 

4. polikambialurobis movlenis Seswavla Warxlis 

fesvis magaliTze. 

5. herbariumebis nimuSebis gamoyenebiT fesvTa siste-

mis sxvadasxva tipebis gacnoba. 

 

 

Teoriuli cnobebi 

 
fesvi umaRles mcenareTa ZiriTadi vegetatiuri organoa, 

romelic amagrebs mcenares substratze da Seiwovs misgan wyal-

sa da mineralur nivTierebebs. aseve fesvs SeuZlia Seasrulos 

sxvadasxva nivTierebaTa sinTezisa da dagrovebis funqcia, uz-

runvelyos urTierTqmedeba sxva organizmebTan (baqteriebTan, 

sokoebTan, sxva mcenareTa fesvebTan). axalgazrda fesvebis 

Seswavlisas SeiZleba gamovyoT Semdegi zonebi (nax. 38): fesvis 

wveroSi moTavsebulia apikaluri meristemis ujredebi, romle-

bic uzrunvelyofen fesvis zrdas sigrZeSi da warmoqmnian da-

yofis zonas. misi sigrZe saSualod Seadgens 1-5 mm-s. garedan 

meristema dafarulia fesvis SaliTiT, romelic asrulebs dam-

cvelobiT funqcias da aiolebs fesvis moZraobas niadagSi. da-

yofis zonas mosdevs daWimvis (zrdis) zona. masSi ujredebis 
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zoma matulobs sigrZivi mimarTulebiT, magram ujredebis da-

yofa TiTqmis ar xdeba. fesvis moculoba izrdeba ujredebis 

wyliT gajerebisa da didi vakuolebis warmoqmnis Sedegad. ze-

viT ganlagebul Sewovis zonaSi zrda wydeba da iwyeba diferen-

ciaciis procesi. mfarav qsovilSi warmoiqmneba fesvis bususe-

bi, romlebic wylisa da mineralur nivTierebaTa Sewovis fun-

qcias asruleben. gamtari zona gamoirCeva kargad ganviTarebu-

li gamtari qsoviliT da uzrunvelyofs niadagis xsnarebis ga-

tarebas zeda nawilebisaken. am zonaSi warmoiqmneba gverdiTi 

fesvebic. 

 

 

 

nax. 38. a — fesvis zonebi, b — rizodermisa da egzodermis ujredTa 

diferenciacia.   

1 —gamtari zona, 2 —Semwovi zona, 3 —gaWimvis zona, 4 —dayofis zona,  
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5 — fesvis bususebi, 6 —fesvis SaliTa. 

fesvis pirveladi anatomiuri agebuleba 

 

ganvixiloT fesvis ganivWrili gakeTebuli Sewovis zonaSi. 

aseTi pirveladi agebuleba axasiaTebs Teslovan mcenareTa um-

ravlesobas. garedan ganlagebulia rizoderma — Semwovi qsovi-

li, romlis maSveobiT xdeba wylisa da mineralur nivTierebaTa 

Sewova da niadagis cocxal organizmebTan urTierTqmedeba. 

masSi gamoyofen 2 tipis ujredebs: triqoblastebs, romlebic 

warmoqmnian fesvis bususebs da arqiblastebs. rizodermis qveS 

moTavsebulia pirveladi qerqi, romelic asrulebs damcvelo-

biT, gamtar, samarago da sxva funqciebs. misi gareTa Sre fesvis 

bususebis kvdomisa da rizodermis CamoSlis Semdeg diferen-

cirdeba pirvelad mfarav qsovilad (egzodermad), xolo Signi-

Ta Srisagan warmoiqmneba endoderma. endodermam Tavisi ganvi-

Tarebis procesSi SeiZleba gaiaros 3 safexuri. pirvelad misi 

ujredebi ganlagebulia mWidrod — ujredSorisebis gareSe da 

damaxasiaTebelia radialur da ganiv kedlebze CarCos msgavsi 

gasqeleba, romelic ujredebs sartyeliviTaa Semoxveuli (kas-

paris rgolebi), maTSi grovdeba hidrofobuli nivTiereba, 

msgavsi suberinisa da ligninisa. gverdiTi ujredebis sartyle-

bi erTmaneTs erwymis da warmoiqmneba uwyveti jaWvi centralu-

ri cilindris irgvliv. kasparis rgolebi gaumtaria xsnarebi-

saTvis, Sesabamisad nivTierebebi qerqidan centralur cilin-

drSi da piriqiT aRweven mxolod simplastis meSveobiT anu mxo-

lod endodermis ujredebis cocxali protoplastis gziT. am-

denad, endodermis funqcias warmoadgens nivTierebaTa gatare-

bis kontroli. bevr mcenareSi endoderma ganicdis meoreul da 

mesameul ganviTarebas. ganviTarebis meore safexurze suberi-

nis msgavsi nivTiereba mTlianad efineba endodermis ujredebis 

SigniTa kedlebs, magram amave dros igi ar aris absoluturad 

gaumtari xsnarebisaTvis, radganac masSi aris gamSvebi ujrede-

bi, romlebic inarCuneben pirvelad agebulebas (nax.39). mesame 

safexurisaTvis damaxasiaTebelia SigniTa da gverdiTi kedle-

bis Zlieri gasqeleba, gamerqneba da protoplastis kvdoma. gam-
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Svebi ujredebi narCundeba da uzrunvelyofs pirvelad qerqsa 

da centralur cilindrs Soris fiziologiur kavSirs. fesvis 

centrSi moTavsebulia centraluri cilindri (steli). misi 

agebuleba Semdegia: uSualod endodermis qveS moTavsebulia 

pericikli — qsovili, romelic warmoqmnis gverdiT fesvebs. 

prokambiumis ujredebi warmoqmnian pirvelad gamtar elemen-

tebs. fesvSi floema da qsilema viTardeba periferiidan cen-

trisaken, e.i. egzarqulad. fesvis centri Cveulebriv dakavebu-

lia WurWlebis mier. jer yalibdeba protoqsilema da protof-

loema, romelic ganlagebulia periciklis maxloblad. pro-

toqsilema formirdeba rgoluri da spiraluri traqeidebisa-

gan. protoqsilemis wylis gamtari elementebis diametric didi 

ar aris. metaqsilemaSi warmoiSoba metad didi diametris Wur-

Wlebi. pirveladi qsilemis warmoSobisas misi elementebis for-

mireba xdeba periferiidan centrisaken, amis gamo adre warmo-

Sobili traqeiduri elementebi mdebareoben qsilemis gareTa 

mxares, xolo ufro axalgazrdebi — centrTan axlos, anu, pro-

toqsilema ganlagebulia periciklis gverdiT da metaqsilema—

centrSi. amasTan dakavSirebiT, SedarebiT msxvili WurWlebi 

imyofebian centrSi, wvrilebi ki — qsilemis periferiul nawil-

Si. Ffloema da qsilema erTmaneTs radialurad enacvlebian. qsi-

lema ganlagebulia centrSi da aqvs varskvlavis forma, misi 

sxivebis ricxvi sxvadasxva saxeobis mcenareebisaTvis gansaz-

Rvrulia. erTsxivians ewodeba monarquli, orsxivians-diarqu-

li, samsxivians-triarquli, oTxsxivians-tetrarquli da a.S. 

mravasxivians-poliarquli.  

fesvSi monarquli WurWlovani elementebi iSviaTad 

gvxvdeba da mxolod zogierT gvimranairebSi SeiniSneba. vaSli-

sa da msxlis fesvebSi 5-7 sxiviani qsilemaa, marcvlovnebSi —       

6 sxiviani. asi da meti SeimCneva zogierT palmaSi. 

Cveulebriv fesvSi gulguli ar warmoiSoba. zogierT mce-

nareSi (simindi, zambaxi) fesvis centrs ikavebs parenqimuli uj-

redebi da yalibdeba gulguli. zogierT mcenareSi warmoSobil 

momcro gulgulis ujredebSi grovdeba samarago nivTierebebi.  
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nax. 39. zambaxis fesvis ganivWrilis monakveTi 

a – pirveladi qerqi, b – centraluri cilindri. 

1 – epiblema, 2 — pirveladi qerqis parenqima, 3 — endoderma, 4 — gamSve-

bi ujredebi,  5 — pericikli, 6 — qsilema, 7 — floema, 8 — egzoderma. 

 

fesvis meoradi anatomiuri agebuleba 

 

orlebniani da SiSvelTeslovani mcenareebisaTvis damaxa-

siaTebelia fesvis meoradi gasqeleba, kambiumisa da felogenis 

moqmedebis Sedegad.  

 meoradi cvlilebebi fesvSi iwyeba gverdiTi fesvebis zo-

nis zemoT kambiumis rgolis Casaxvis momentidan. kambiumi iRebs 

sawyiss floemis parenqimuli ujredebidan, romlebic moqceu-

lia centrisaken (floemasa da qsilemas Soris) da qsilemis sxi-

vebis pirdapir mdebare periciklis ramdenime dayofadi ujre-

debisaken. amis Sedegad warmoiSoba mudmivad dayofis unariani 

ujredebis rigi uwesrigo rgolis saxiT, romelic qsilemis sxi-

vebs garedan ekvris, xolo floemis sxivebs — Signidan. ase Caisa-
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xeba kambiumis rgoli. kambiumi periferiisaken gamoyofs floe-

mis elementebs, xolo centrisken-qsilemis elementebs. amis Se-

degad konebis radialuri ganlageba icvleba kolateraluriT. 

paralelurad im cvlilebebisa, romlebic xdeba centralur 

cilindrSi, mniSvnelovan cvlilebebs ganicdis fesvis qerqova-

ni nawilic. warmoiSoba axali meoreuli qerqi.  

 meoradi qerqis formirebaSi monawileobs periciklic. da-

sawyisSi periciklidan gamoiyofa ujredebi, romlebic agreTve 

ganicdian dayofas. ujredebis es fena felogenis funqcias ga-

nagrZobs da periferiisaken gamoyofs ujredebs, romlebic ga-

nicdian gakorpebas. SigniT gamoiyofian didi zomis parenqimu-

li ujredebi, romlebic gardaiqmnebian felodermis ujrede-

bad. amis Sedegad warmoiSoba fesvis periderma. formirebis 

procesSi korpis qsovili imyofeba endodermis qveS, ris Sede-

gadac pirveladi qerqi kargavs kavSirs centraluri cilindris 

cocxal ujredebTan. am droisaTvis qsovilebis Zlier gazrdi-

li masa centralur cilindrSi axdens dawolas pirvelad qer-

qze, romelic kvdeba da cviva. pirveladi qerqi icvleba meora-

diT. zogjer felogeni Caisaxeba qerqis pirvelad parenqimaSi. 

 amgvarad, fesvis pirveladi agebulebis meoradSi gadas-

vlisaTvis damaxasiaTebelia: 1. kambiumis warmoSoba pirveladi 

floemisa da qsilemis ubnebs Soris, 2. felogenis warmoSoba pe-

riciklidan da meoradi qerqis formireba., 3. pirveladi qerqis 

Camocvena, 4. radialuri konebis Secvla kolateraluriT 

(nax.40).  

 fesvebisaTvis, romlebic asruleben samarago funqcias, 

SesaZlebelia gadaxra tipiuri meoradi gasqelebisagan. mag. 

Warxlis fesvSi meoradi gasqeleba xdeba anomaluri zrdis Se-

degad: Caisaxeba ara erTi, aramed kambiumis ramdenime Sre. dama-

tebiTi Sreebi warmoiqmneba centraluri cilindris gareT, Se-

degad warmoiSoba gamtari elementebisa da samarago parenqimis 

ramodenime rgoli. maT Soris moTavsebulia radialuri paren-

qimis Wimebi. 
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nax.40. fesvis pirveladi agebulebidan meoradSi gadasvla 

1 — pirveladi floema, 2 — pirveladi qsilema, 3 -kambiumi, 

4 - pericikli,  5 - endoderma, 6 - mezoderma, 7 -rizoderma,  

8 - egzoderma, 9 — meoradi qsilema,  10 — meoradi floema,  

11 — meoradi qerqi, 12 - felogeni, 13 - felema. 

 

 

fesvTa sistema 

 

Cveulebriv mcenareebs aqvT mravalricxovani da Zalian 

datotvili fesvebi. erTi mcenaris yvela fesvTa erTobliobas 

ewodeba fesvTa sistema. fesvTa sistemis SemadgenlobaSi Sedis 

sxvadasxva morfologiuri bunebis fesvebi: mTavari, gverdiTi 

da damatebiTi fesvebi. mTavari fesvi viTardeba Canasaxovani 

fesvakidan, gverdiTi warmoiSoba fesvidan (mTavaridan, gverdi-
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Tidan, damatebiTidan), periciklidan da warmoiqmneba gamtar 

zonaSi an ufro maRla (fesvs zrdaSi xels ar uSlis). damatebi-

Ti warmoiqmneba Reroze, foTlebze meristemidan, floemidan, 

felodermidan, radialuri sxivebidan. 

UumaRles sporovan mcenareTa (gvimrebis, Svitebis, likopo-

diumebis) fesvTa sistema Sedgeba mxolod damatebiTi fesvebi-

sagan da iwodeba pirvelad homorizulad. SiSvelTeslovnebsa 

da farulTeslovan orlebnianebs uviTardebaT mTavari fesvi, 

romlisaganac gamodis gverdiTi da damatebiTi fesvebi. aseTi 

fesvTa sistema iwodeba alorizulad anu mTavarRerZianad. er-

Tlebnian mcenareebSi Tavdapirvelad Caisaxeba mTavari fesvi, 

magram is adre kvdeba an saerTod ar viTardeba da warmoiqmneba 

meoradi homorizuli anu funja fesvTa sistema, romelic Sed-

geba damatebiTi fesvebisagan. fesvTa sistemis tipi (nax.41) war-

moadgens memkvidrulad gamyarebul niSans, magram misi ganviTa-

rebis siZliere da niadagSi gavrceleba icvleba niadagis tipis, 

misi tenianobis, aeraciis da sxva Tvisebebis mixedviT. gansa-

kuTrebiT did gavlenas fesvebis ganviTarebis xarisxsa da gana-

wilebaze axdens niadagis tenianoba. mSral adgilebSi mcxovre-

bi bevri mcenaris fesvis ukiduresi sigrZe ganisazRvreba grun-

tis wylebis ganlagebis siRrmiT. merqniani jiSebis fesvebi sa-

Sualod Cadian 10-15 metris siRrmeze. fesvTa simZlavreze 

msjeloba ar SeiZleba mxolod siRrmeSi misi ganviTarebis xa-

risxis mixedviT. merqnian jiSebSi gverdiTi fesvebis gavrcele-

bis radiusi SesamCnevad aRemateba xis varjis proeqciis radi-

uss. gverdiTi fesvebis didi masis ganviTareba fesvis bususe-

biT Zalian adidebs fesvTa sistemis Semwov zedapirs. fesvTa 

sistemis ganviTarebis siZliere, erTis mxriv regulirdeba nia-

daguri pirobebiT da, amis Sesabamisad, fesvisa da niadaguri 

faqtorebis urTierTqmedebiT, da, meore mxriv — wylisa da mi-

neralur nivTierebebze moTxovnilebiT.  



 91 

 

nax. 41. fesvTa sistemis tipebi: a — mTavarRerZiani, b — funja. 

 

davaleba 1. fesvis zonebis Seswavla mudmivi preparatis (xor-

blis fesvis grZivi Wrilis preparati) gamoyenebiT.  

muSaobis msvleloba: daaTvaliereT preparati mcire gadide-

biT. fesvis wveroSi Cans SaliTa. mis Sua nawilSi, mTel 

sigrZeze ganlagebulia ujredebis 4-6 Sre — kolona. am 

ujredebSi moTavsebulia amiloplastebi — saxameblis 

gansakuTrebuli marcvlebi, romlebic pasuxismgebe-

lia fesvis geotropizmis movlenaze. SaliTis zemoT 

ganlagebulia fesvis apikaluri meristema, romelic 

Sedgeba didi birTvebis mqone izodiametruli ujre-

debisagan. Semdeg aris daWimvis zona. mas mosdevs Sem-

wovi zona, romlisTvisac damaxasiaTebelia fesvis bu-

susebi. Semdegi zonaa gamtari. 

CaixateT fesvis zonebi.  

aRniSneT: fesvis SaliTa, apikaluri meristema, gaWimvis, Semwo-

vi da gamtari zonebi. 
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davaleba 2. fesvis pirveladi agebulebis Seswavla zambaxis 

fesvis ganivWrilis mudmivi preparatis gamoyenebiT.  

muSaobis msvleloba: daaTvaliereT preparati mcire gadide-

biT mikroskopis qveS. daTvalierebisas naTlad Cans 

pirveladi qerqi da centraluri cilindri (nax.39). 

pirveladi qerqis gareTa Sre — egzoderma Sedgeba 

mWidrod mijrili, gasqelebuli kedlis mqone ujrede-

bisagan. pirveladi qerqis SigniTa Sre — endoderma 

Sedgeba ujredebis erTi Srisagan. endodermaSi, gasqe-

lebuli kedlebis mqone ujredebis garda (romlebic 

wiTladaa SeRebili), gvxvdeba gamSvebi ujredebi. pre-

paratze Cans, rom es ujredebi umTavresad ganlagebu-

lia protoqsilemis wvrili WurWlebis gaswvriv. cen-

traluri cilindris gareTa Sre — pericikli — war-

moqmnilia cocxali ujredebis erTi SriT. centralu-

ri cilindris centraluri nawili uWiravs radialur 

gamtar konebs. qsilema mudmiv preparatze Seferilia 

wiTlad. igi Sedgeba protoqsilemis wvrili (mcire zo-

mis) traqeebisa da da metaqsilemis didi traqeebisa-

gan. qsilemis sxivebs Soris moTavsebulia floema. 

CaixateT  zambaxis fesvis pirveladi agebuleba. 

aRniSneT: egzoderma, endoderma, gamSvebi ujredebi, pericik-

li, protoqsilema, metaqsilema, floema. 

 

davaleba 3. gogris fesvis ganivWrilis meoradi agebulebis 

Seswavla mudmivi preparatis gamoyenebiT. 

muSaobis msvleloba: daaTvaliereT preparati mcire gadide-

biT. fesvis centrSi moTavsebulia oTxsxiviani pirve-

ladi qsilema. meoradi qsilemis didi traqeebi warmoq-

mnian 4 jgufs. maT Soris kargad Cans radialuri sxive-

bi, romlebic parenqimuli ujredebisagan Sedgeba. me-

oradi qsilemis sazRvarze SeiZleba kambiumis danaxva, 

romelsac ujredebis mcire radialuri rigisagan Sed-
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geba. mis gareT, meoradi qsilemis yoveli monakveTis 

gaswvriv, ganlagebulia meoradi floema. fesvi gare-

dan dafarulia peridermiT. kambiumis gareT ganlage-

buli qsovilebi (floema, ZiriTadi parenqima, felo-

derma, felogeni da korpi) iwodeba meorad qerqad (nax. 

42). 

 
nax. 42. gogris fesvis ganivWrili 

1 — parenqima, 2 — radialuri sxivi, 3 — floema, 4 — meoradi qsilema, 

5 — pirveladi qsilema, 6 — kambiumi. 

 

CaixateT sqematurad gogris fesvis meoradi agebuleba. 

aRniSneT: pirveladi da meoradi qsilema, radialuri sxivebi, 

kambiumi, pirveladi da meoradi floema, meoradi qer-

qis parenqima, periderma. 
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davaleba 4. stafilos fesvis ganivWrilis meoradi agebulebis 

Seswavla mudmivi preparatis gamoyenebiT. 

samuSaos msvleloba: daaTvaliereT preparati mcire gadide-

baze. daakvirdiT, rom stafilos fesvs, gogris fesvi-

sagan gansxvavebiT radialuri sxivi aqvs diarquli. 

garda amisa, fesvis didi moculoba ukavia meorad 

qerqs (nax. 43).  qsovilTa ganlageba mocemulia davale-

ba 3-Si.  

CaixateT sqematurad stafilos fesvis ganivWrili. 

aRniSneT: pirveladi da meoradi qsilema, radialuri sxivebi, 

kambiumi, floema, meoradi qerqis parenqima, perider-

ma.  

 

davaleba 5. bolokis fesvis meoradi agebulebis Seswavla mud-

mivi preparatis gamoyenebiT. 

samuSaos msvleloba: daaTvaliereT preparati mcire gadide-

baze. daakvirdiT, rom bolokis fesvs aqvs aseve diar-

quli gamtari kona, magram stafilos fesvisagan gan-

sxvavebiT organos didi moculoba ukavia qsilemas 

(nax. 43). qsovilebis ganlageba mocemulia davaleba 3-

Si. 

CaixateT sqematurad bolokis fesvis ganivWrili. 

aRniSneT: pirveladi da meoradi qsilema, radialuri sxivebi, 

kambiumi, floema, meoradi qerqis parenqima, perider-

ma.  

 

davaleba 6. polikambialuri fesvebis agebulebis Seswavla War-

xlis fesvis ganivWrilis mudmivi preparatis gamoyene-

biT. 

samuSaos msvleloba: daaTvaliereT preparati mcire gadide-

biT. Warxlis fesvs aqvs aseve diarquli gamtari kona 
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pirvelad da meorad agebulebisas. fesvis Semdgomi 

gasqeleba grZeldeba kambiumis damatebiTi Sreebis Ca-

saxviT, romelic gareT warmoqmnis qsilemasa da SigniT 

floemas kolateraluri konebis saxiT. isini gamoyo-

filia erTmaneTisagan parenqimiT (nax. 43). 

CaixateT sqematurad Warxlis polikambialuri fesvis ganiv-

Wrili. 

aRniSneT: pirveladi da meoradi qsilema, radialuri sxivebi, 

kambiumi, pirveladi da meoradi floema, kambiumis da-

matebiTi Sreebi, kolateraluri gamtari konebi, peri-

derma. 

 

davaleba 7. xanWkolas koJriani fesvis ganivWrilis mudmivi 

preparatis daaTvaliereba. 

samuSaos msvleloba. daaTvaliereT preparati mcire gadide-

baze. naxeT, rom xanWkolas koJriani fesvis ganivWri-

lis mudmivi preparatze kargad Cans fesvis meoradi 

agebuleba pirveladi qsilemiT centrSi da meoradi 

qsilemis monakveTebiT. xandaxan radialuri parenqi-

muli sxivebi naklebad Cans da meoradi qsilema TiT-

qmis mTliania. mis irgvliv ganlagebulia kambiumi, xo-

lo Semdeg meoradi floema. floemis gareT aris pa-

renqimis ujredebis didi raodenoba, romlebic saxa-

mebliTaa amovsebuli. aseTive ujredebi aris koJrebis 

gare zedapirze, isini gars ertymian koJris Zlier gan-

sxvavebul centralur nawils, romelic muqi Seferi-

lobisaa. am baqteroidul qsovilSi cxovroben baqte-

riebi, romlebic iTviseben azots.  

CaixateT sqematurad koJris ganivWrili xanWkolas fesvis ga-

nivWrilTan erTad.  

aRniSneT: fesvi, koJrebi, baqteroiduli qsovili.  
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nax. 43. .Zirxvenebiani mcenareebis fesvis ganivWrili: 

a-stafilo (Daucus sativus); b-boloki (Raphanus sativus) ;  

g- Warxali (eta vulgaris). 

1 - periderma, 2 — meoradi floema, 3 - kambiumi, 

 4 — meoradi qsilema, 5 — pirveladi qsilema. 

 

sakontrolo kiTxvebi: 

 

1.  ra funqciebs asrulebs fesvi? 

2.  daasaxeleT da aRwereT axalgazrda fesvis zonebis agebule-

ba. 

3. aRwereT fesvis pirveladi agebuleba. ra funqcias asrule-

ben kasparis rgolebi? 

4.  daasaxeleT fesvSi meoradi elementebis formirebis ZiriTa-

di etapebi. 

5.  aRwereT fesvis meoradi agebuleba. romeli qsovilebi gane-

kuTvneba meorad qerqs? romeli mcenareebis romel fesvebs 

axasiaTebs polikambialuroba?  

6.  daasaxeleT fesvTa romeli saxeebi iciT. ra gansxvavebaa 

gverdiTsa da damatebiT fesvebs Soris?  

7.  ras uwodeben fesvTa sistemas da fesvTa sistemis romeli ti-

pebia TqvenTvis cnobili? 
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Tema — ylorti. Reros pirveladi agebuleba. 

 

samuSaos mizani: farulTeslovan mcenareTa ylortisa da Re-

ros agebulebis gacnoba; umaRles mcenareTa centra-

luri cilindris evoluciis kanonzomierebaTa Seswav-

la. 

amocanebi: 

1. farulTeslovan mcenareTa Reros pirveladi agebu-

lebis gacnoba. 

2. sporovan da Teslovan mcenareTa stelis tipebis na-

irferovnebis Seswavla. 

 

 

Teoriuli cnobebi 

 

ylorts uwodeben SefoTlil Reros. Reros saSualebiT 

xdeba wylisa da mineraluri marilebis xsnaris gadatana mcena-

ris mTel sxeulSi, amasTan, Reros saSualebiT fotosinTezisa 

da asimilaciis produqtebi transportirdeba mcenaris yvela 

nawilSi. amgvarad, is akavSirebs mcenaris or mniSvnelovan or-

ganos erTmaneTTan — foTolsa da fesvs. igi asrulebs meqani-

kur funqciasac,Yyvela foTlisa da gverdiTi ylortis simZimes 

itans. mis parenqimaSi grovdeba sakveb nivTierebaTa maragi. Re-

rom sicocxlis wesis mixedviT SeiZleba saxe Seicvalos da sxva 

funqciebic Seasrulos. 

Reros datotvis meoxebiT izrdeba mcenaris miwiszeda na-

wilTa STanTqmeli zedapiri. Rero formirdeba Canasaxovani 

kvirtidan, romelSic ukve mocemulia Canasaxovani Rero. fesvi-

sagan gansxvavebiT masze gamoirCeva muxlebi da muxlTaSorise-

bi. muxli ewodeba Reroze foTlis mimagrebis adgils, xolo or 

muxls Soris mdebare Reros monakveTs muxlTaSorisi ewodeba. 

kuTxes warmoqmnils ylortsa da foTols Soris ewodeba foT-

lis ube (nax. 44). muxlTaSorisebi SeiZleba iyos wagrZelebuli 

da damoklebuli — Sesabamisad formirdeba wagrZelebuli an 

mokle ylortebi (mag. kombostos Tavi).  
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nax. 44. Rero muxlebiTa da muxlTaSorisebiT. 

 

datotvis tipebi 

 

datotvis meoxebiT mcenaris miwiszeda nawilebis saerTo 

masa izrdeba. merqnian jiSebSi miwiszeda nawilebis datotvis 

Sedegad warmoiqmneba varji. mcenaris varjs warmoadgens GReros 

sxvadasxva xnovanebis totebi. datotva warmoiqmna evoluciis 

procesSi jer kidev organoTa warmoqmnamde. xmeleTis floris 

uZveles warmomadgenlebs gaaCndaT 2 sruliad gansxvavebuli 

datotvis wesi: kenwruli (diqotomiuri) da gverdiTi (mono-da 

simpodiuri). kenwruli datotva dakavSirebulia zrdis konusis 

gayofasTan, xolo gverdiTi — misi sicocxlis xangrZlivobas-

Tan.  

GRerZiTi organoebis datotvis ZiriTadi tipebia (nax.45): 

diqotomiuri anu orTiTa. am wesiT datotvisas ylortis 

zrda xorcieldeba ori erTmaneTis pirdapir ganlagebuli ken-

wruli (apikaluri) kvirtebiT, romlebic erTnairi siswrafiT 

izrdebian — orTiTiseburad. es datotvis metad Zveli wesia. 

igi gvxvdeba xavsebSi, likopodiumebSi, bevr gvimranairSi da 

zogierT SiSvelTeslovanSi.  

monopodiuri datotvisas kenwruli kvirti yovelTvis aq-

tiuria da agrZelebs mcenaris miwiszeda nawilis simaRleze 
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zrdas, xolo mTavari Rero, gverdiT ylortebTan SedarebiT, 

Zlier izrdeba. am wesiT datotvisas warmoiSoba simetriuli 

varji da swori, Tanabrad gamsxvilebuli GRero. am mcenareTa 

GRero Zvirfasia, gamoiyeneba eleqtrogayvanilobis boZebad da 

mSeneblobaSi. monopodiurad itotebian SiSvelTeslovanebi 

(fiWvi, kiparosi, soWi, naZvi da sxv.). 

simpodiuri datotva mcenareuli samyaros evoluciaSi 

sakmaod gvian gamomJRavnda. simpodiuri datotvis safuZvels 

Seadgens diqotomiuri da monopodiuri datotva. diqotomiuri 

datotvis simpodiurSi gadasvlisas xdeba zrdis konusis erT-

erTi apikaluri inicialis gadaweva meore apikalis mxares, rac 

warmoadgens gadaweuli apikalis zrdaSi CamorCenis da meore 

apikalis zrdis gaaqtiurebis mizezs. Tu monopodiuri datot-

vis wesi Seicvala simpodiuriT, maSin aqtiuri xdeba gverdiTi 

kvirti, romelic mdebareobs kenwruli kvirtis mezoblad da 

Tavisi zrdiT Trgunavs am ukanasknels. amis gamo sigrZeze zrda 

grZeldeba ara kenwrulis, aramed gverdiTi kvirtis meoxebiT. 

simpodiuri datotva warmoiSva mcenareuli samyaros evoluci-

is SedarebiT maRal safexurze. igi gvxvdeba farulTeslovan 

mcenareTa umravlesobaSi, magram farulTeslovan mcenareTa 

umravlesobaSi monopodiuri da simpodiuri datotva kombini-

rebulia. monopodiurad datotvili ylortebi uzrunvelyofen 

zrdas, xolo simpodiurad datotvili ylortebi iZlevian yva-

vils, nayofsa da Tesls. kombinirebuli datotva axasiaTebs 

msxals, vaSls, qliavs, muxas, Wadars da sxv.  

simpodiuri datotvis gansakuTrebul formas warmoadgens 

crudiqotomiuri datotva. aseTi datotva gvxvdeba zogierT 

farulTeslovan mcenareSi, roca apikaluri wertili kvdeba, an 

ubralod ar viTardeba, xolo zrdas ki agrZelebs ori gverdi-

Ti kvirti, romlebic ganlagebuli arian mopirdapired, kenwru-

li kvirtis qvemoT. aseTi datotva gvxvdeba bevr mixakisebrSi, 

iasamansi, fiTrSi da sxv.  
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nax. 45.… datotvis ZiriTadi tipebi (sqema):  

a-diqotomiuri (wyalmcenare diqtiota), b-monopodiuri (fiWvi),  

g, d-simpodiuri  (SoTxvi da iasamani).  

1, 2, 3 — pirveli, meore da mesame rigis RerZebi. 

 

 

ylortis forma da tipebi 

 

ylortebis forma Zlier gansxvavebulia da es didad ganpi-

robebulia filogeneziT. sxvadasxva mcenaris ylortebi gan-

sxvavdebian saerTo formiT, moxazulobiT, gaxevebis xarisxiTa 

da sxva TaviseburebebiT.  

mcenareTa umravlesobis ylorts ganiv WrilSi momrgvalo 

moxazuloba aqvs, zogierTisas — samwaxnagovani (isli), oTxwax-

nagovani (tuCosnebi), wibovani (bevri qolgosnebi) da a.S.  

bevri mcenaris ylorti Rrua da amovsebulia mxolod mux-

lebSi. aseT ylorts ewodeba namja (marcvlovnebi). mcenareTa 

umravlesobis Rero datotvilia, magram gvxvdeba dautotavi 

Reroebic (babuawvera). 
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ylortis formaze mniSvnelovan gavlenas axdens masSi meqa-

nikuri qsovilis ganviTarebis xarisxi. amasTan dakavSirebiT 

gvxvdeba swormdgomi, xviara, mcocavi, mwoliare da mxoxavi 

ylortebi. mcenareebis umravlesobas aqvs swormdgomi Reroe-

bi. aseT Reroebs aqvT kargad ganviTarebuli meqanikuri qsovi-

li da amis gamo SeuZliaT sworad dgoma. xviarebi da mcocavebi 

miiswrafian SeinarCunon swormdgomoba sayrdenis daxmarebiT. 

mcenareebs xviara da mcocavi ReroebiT ewodeba lianebi. lia-

nebs xviara ReroTi miekuTvneba xviara lobio, svia, glicinia, 

xviara vardi da sxva. mcocav lianebs aqvT gansakuTrebuli or-

ganoebi — misakidebi, romelTa daxmarebiT mcenare dgas verti-

kalurad. misakidebis ramdenime tipi arsebobs. vazi sayrdens 

ekideba ulvaSebis daxmarebiT, suro — misakidi fesvebis daxma-

rebiT.  

mwoliare anu garTxmul ylortebs ar SeuZliaT vertika-

lurad dgoma, sayrdenis irgvliv Semoxveva da moklebuli arian 

misakid organoebs. aseTi ylortebi aqvT gogrovanTa umravle-

sobas, kitrs, sazamTros, nesvs da sxva. kitrisa da gogris zogi-

erT jiSs aqvs misakidi ylortebi. sazamTros agreTve uviTar-

deba ulvaSebi, magram isini ar moqmedeben da Rero isev mwolia-

re rCeba.  

mxoxav ylortebs mwoliaresagan gansxvavebiT SeuZliaT 

muxlebidan warmoSvan damatebiTi fesvebi. amis gamo maT SeuZ-

liaT didi teritoriis dakaveba. mxoxav mcenareebs ekuTvnian: 

marwyvi, danduri, mayvali da sxv.  

Reros gaxevebis xarisxTan dakavSirebiT arCeven balaxovan 

da merqnian mcenareebs. Bbalaxovani mcenareebis Rero wvniani, 

rbilia da xSirad xorcovani, merqniani mcenareebis (xeebisa da 

buCqebis) Rero gaxevebulia. gaxevebuli Reroiani mcenareebi 

cocxloben didxans — mravalwlovani arian. balaxovani mcena-

reebi sicocxlis xangrZlivobis mixedviT iyofian 3 jgufad: 

erTwlovani balaxebi, orwlovani balaxebi, romlebic pirvel 

weliwads warmoSoben miwiszeda da miwisqveSa savegetacio or-

ganoebs, meore wels yvaviloben, warmoSoben nayofsa da Tesls 
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da amiT amTavreben TavianT ganviTarebas. mravalwlovani bala-

xebi cocxloben rigi wlebis manZilze.  

 merqniani mcenareebi datotvis xasiaTisa da gaxevebis xa-

risxis mixedviT     3 jgufisaa. xeebi SedarebiT maRali tanisaa, 

mTavari Rero — miwiszeda RerZi yovelTvis mkveTradaa gamoxa-

tuli da miwis zedapiridan garkveul simaRleze itoteba. buC-

qebs axasiaTebs SedarebiT dabali zrda. Rero ar aris gamoxa-

tuli, miwiszeda nawili itoteba fesvis yelTanve. buCqebia: an-

wli, Sindi, broweuli, iaponuri zRrmatli, mocxari da sxva mra-

vali. naxevradbuCqebi gardamavali formebia buCqovnebsa da 

balaxovan mcenareebs Soris. maT ylortebis qveda nawili uxev-

debaT, zeda nawili gaxevebas ar ganicdis da wlis bolos kvdeba, 

mag: avSani, mocvi, xurxumo da sxv. 

G 

 

Reros pirveladi anatomiuri agebuleba 

 

 ReroSi, romelsac pirveladi agebuleba aqvs, ganarCeven 

epidermiss, pirvelad qerqsa da stels (centralur cilindrs). 

gareTa Sre epidermisia. pirveladi qerqis SemadgenlobaSi SeiZ-

leba Sediodes saasimilaciao, meqanikuri, samarago, gamomyofi 

qsovili, aerenqima. saasimilacio qsovili Cveulebriv epider-

misis qveS aris moTavsebuli mTliani Sris saxiT an calkeul mo-

nakveTebad. qerqis SigniTa Sre aris endoderma-romelic Rero-

Si naklebadaa gamoxatuli, vidre fesvSi. centralur cilindrs 

aqvs ufro rTuli agebuleba. bevr mcenareSi pirvelad qerqs 

uSualod esazRvreba pericikli, romelmac fesvisagan gansxva-

vebiT dakarga meristemuli aqtivoba da warmodgenilia paren-

qimiTa da sklerenqimiT. pirveladi gamtari qsovilebi Cveuleb-

riv Tavmoyrilia erT an ramodenime sxvadasxva tipis gamtar ko-

nad (kolateralurad, bikolateralurad, koncentrulad). ko-

nebi xSirad gamoyofilia parenqimis monakveTebiT. pirveladi 

gamtari elementebis ganlageba damokidebulia prokambiumis 

Casaxvasa da funqcionirebaze. Tu is Caisaxeba calkeul monak-

veTebad, warmoiqmneba konebrivi agebuleba, Tu mTliani Sris sa-

xiT — ukono. pirveladi qsilema moTavsebulia gulgulis gver-
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diT, mis gareT ki mdebareobs floema. Reros centrSi ganlage-

bulia gulguli, romelic asrulebs samarago funqcias an 

gvxvdeba sahaero Rruebi (mag. gograSi). 

steli da misi tipebi 

RerZuli organoebis (Rerosa da fesvis) centraluri nawi-

li WurWelboWkovan sistemasTan erTad qmnis e.w. stels. es ter-

mini ixmareba centraluri cilindris aRsaniSnavad.  

umaRles mcenareTa sxvadasxva warmomadgenelSi stelma 

evoluciis mxriv ganicada sxvadasxva morfo-fiziologiuri 

cvlileba. stelis gardaqmnis umaRlesi forma warmodgenilia 

farulTeslovani mcenareebis ReroSi.  

umaRlesi mcenareebis sxvadasxva warmomadgenelSi, romle-

bic evoluciuri formirebis sxvadasxva safexurze dganan, ga-

moyofen stelis sam mTavar tips. stelis es klasifikacia da-

fuZnebulia gamtari elementebisa da parenqimis Sefardebaze 

da maTi ganlagebis wesze Reros centralur cilindrSi.  

protosteli stelis yvelaze uZvelesi da primitiuli ti-

pia. qsilema ganlagebulia Reros centrSi da TiTqmis mis cen-

trSi qmnis svets. qsilemas rgolurad ertymis floema. qsilema-

sa da floemaSi parenqima araa, arc gulgulis sxivebi. protos-

teli warmodgenili iyo devonis fsilofitebSi, gvxvdeba gvim-

ranairebis zogierT Tanamedrove warmomadgenelSi.  

sifonosteli gansxvavdeba protostelisagan imiT, rom mis 

centrSi aris parenqimisagan Semdgari gulguli. igi warmoad-

gens stelis evoluciis Semdgom safexurs da umaRles mcenare-

Ta bevr warmomadgenelSi aris misi sxvadasxva varianti. zogi-

erT saxeobaSi SigniTa floema arasruli rgolis saxiTaa, sxvebs 

garda garegani endodermis rgolisa aqvT SigniTa endodermis 

rgoli. sifonosteli gvxvdeba gvimranairebis mcirericxovan 

warmomadgenlebSi.  

diqtiosteli gansxvavdeba stelis wina tipebisagan imiT, 

rom sifonis mTliani rgoli wydeba parenqimis ubnebiT da Sede-

gad formirdeba gapobili steli. umaRles mcenareebSi stelis 

evoluciis mwvervali aRmoCnda stelis parenqimizacia, rac 

mdgomareobs imaSi, rom TiToeuli sacriani mili, TiToeuli 
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traqeida da WurWeli exeba cocxal parenqimul ujreds. diqti-

ostelSi parenqimam daikava adgili ara marto gulgulSi, gul-

gulis sxivebSi, foTlisa da ylortis narRvevSi, aramed peri-

cikluri ujredebis rgoli (parenqima meristemuli TvisebebiT) 

warmoiSva endodermis qveS.  

filogenezis Tanamedrove doneze farulTeslovanebis 

steli warmodgenilia diqtiostelis ori qvetipiT: evsteliTa 

da ataqtosteliT.  

evstelis prototips ueWvelad warmoadgenda sifonoste-

li, romelic danawevrebuli iyo pirveladi gulgulis mwkrive-

bis parenqimis sigrZivi fenebiT. evsteli damaxasiaTebelia or-

lebnianebisaTvis.  

erTlebniani mcenareebisaTvis damaxasiaTebelia ataqtos-

teli (berZ. ataqtos — mouwesrigebeli), roca steli danawevrebu-

lia ZiriTadi parenqimis mravali rgoliT da TiToeuli Wur-

Wlovani kona warmoadgens foTlis kvals. ataqtosteli gvxvde-

ba Zlier SefoTlil ReroebSi maTSi uamravi foTlis narRveve-

bis warmoSobasTan dakavSirebiT. stelis tipebis evolucia naC-

venebia nax. 46-ze. 

 

nax. 46. stelis tipebis evolucia:  

 1 — protosteli, 2 — aqtinosteli, 3 — pleqtosteli, 4 — eqto-

filuri sifonosteli, 5 — artrosteli, 6 — amfiflouri sifo-

nosteli, 7 — diqtiosteli, 8 — evsteli, 9 — ataqtosteli. 
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davaleba1-4. selaginelas, likopodiumis, wyalikrefias RerZi-

Ti organoebis, svintris Reros ganivWrilis mudmivi 

preparatebis daTvaliereba. 

samuSaos msvleloba: gansazRvreT TiToeuli preparatisaTvis 

stelis tipebi. miaqcieT yuradReba, rom selaginelas, 

wyalikrefiasa da likopodiumis mikroskopis mcire 

gadidebisas naTlad Cans pirveladi qerqi da centra-

luri cilindri. svintris Reros preparatze mraval-

ricxovani gamtari konebi mkacrad aris orientirebu-

li, gareT ganlagebulia floema, xolo SigniT — qsi-

lema.  

 CaixateT selaginelas, likopodiumis, gvimris, svintris Rer-

ZiTi organoebis ganivWrili.  

miuTiTeT:  stelis tipebi, floema, qsilema, sklerenqima. 

 

davaleba 5. Wvavis Reros ganivWrilis mudmivi preparatis daT-

valiereba. 

samuSaos msvleloba: daaTvaliereT Wvavis Reros ganivWrilis 

mudmivi preparati mikroskopis qveS. daakvirdiT, rom 

marcvlovan mcenareTa umravlesobaSi Reros centrSi 

aris didi Rru (Rero Rruiania). epidermisis qveS gan-

lagebulia sklerenqima, pirveladi qerqi gamoxatuli 

ar aris. sklerenqimis SreSi moTavsebulia saasimila-

cio qsovilis calkeuli monakveTebi. daxuruli kola-

teraluri gamtari konebi erT rigad ki ar aris ganTav-

sebuli, rogorc es axasiaTebs evstels, aramed Wadra-

kulad — or an sam rigad (nax.47). 

CaixateT Wvavis Reros ganivWrili. 

miuTiTeT: epidermisi, qlorenqima, bageebi, floema, qsilema, 

sklerenqima, ZiriTadi parenqima.  



 106 

 

 

nax. 47. Wvavis Reros ganivi Wrili (a) da misi sqema(b): 

1 - epiderma, 2 - sklerenqima, 3 — qlorenqima, 4 — daxuruli ko-

lateraluri kona, 5 — ZiriTadi parenqima, 6 — centraluri Rru. 

 

sakontrolo kiTxvebi: 

 

1.  romeli organoebi Sedian ylortis SemadgenlobaSi da ra 

funqcias asruleben isini? 

2.  daasaxeleT datotvis ZiriTadi tipebi. ratom iTvleba da-

totvis simpodiuri tipi evoluciurad ufro Tanamedro-

ved?  

3.  daasaxeleT Reros ZiriTadi funqciebi. 

4. daasaxeleT Reros morfologiuri klasifikaciis tipebi.  

5.  aRwereT Reros pirveladi agebuleba. 

6.  daasaxiaTeT umaRles mcenareTa stelis ZiriTadi tipebi. ra 

mimarTulebiT midioda maTi evolucia?  
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Tema — Reros meoradi agebuleba 

 

samuSaos mizani: Teslovan mcenareTa Reros meoradi agebule-

bis ZiriTadi tipebis gacnoba.  

amocanebi: 

1. daaTvaliereT GReros meoradi agebulebis konebrivi 

tipi Zirmwaras GReros magaliTze. 

2. gaecaniT Reros meoradi agebulebis gardamaval 

tips samyuras Reros magaliTze. 

3. SeiswavleT merqnian mcenareTa Reros anatomiuri 

agebuleba. 

  

Teoriuli cnobebi 

 

umravlesoba erTlebnian da zogierT balaxovan orlebnian 

mcenares pirveladi qsovilebis diferenciaciis dasrulebis 

Semdeg GReros zrda uCerdeba. praqtikulad yvela orlebnian da 

SiSvelTeslovan mcenares axasiTebs Reros meoradi gasqeleba. 

meoradi cvlilebebi dakavSirebulia kambiumisa da felogenis 

(korpis kambiumis) moqmedebasTan. kambiumis warmoqmna da misi 

muSaobis intensivoba sxvadasxva mcenares gansxvavebuli aqvs. 

ganasxvaveben meoradi gasqelebis sxvadasxva tipebs: 

1. konebrivi agebulebisas kambialuri rgolis warmoSoba 

xdeba konaTSorisi da konis kambiumis SeerTebiT. konis kambiumi 

warmoiSoba konis floemasa da qsilemas Soris SemorCenili aq-

tiuri prokambialuri ujredebisagan. konaTSorisi kambiumi ki 

warmoiSoba gulgulis sxivebis parenqimuli ujredebis zoli-

sagan. gulgulis sxivebs uwodeben parenqimuli ujredebis 

ubans, romelic ganlagebulia or mezobel konas Soris (es pir-

veladi gulgulis sxivia). gulgulis sxivebi aerTianeben Rero-

Si gulgulsa da qerqs parenqimuli qsovilebis erTian siste-

mad.  

konis kambiumi periferiisaken (pirveladi floemis mxares) 

gamoyofs meoreul floemas da centrisaken (pirveladi qsile-

mis mxares) meoreul qsilemas. konaTSorisi kambiumi ganagrZobs 
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parenqimuli ujredebis warmoSobas rogorc periferiisaken, 

ise centrisaken e.i. ganagrZobs gulgulis sxivis formirebas, an 

warmoqmnis meqanikur elementebs — meqanikur boWkoebs, floe-

mis boWkoebs, konaTSoris meqanikur qsovils. 

GReros agebulebis konebrivi tipi (Aristolochia-tip) umetes 

SemTxvevaSi gvxvdeba orlebnian balaxovan mcenareebSi, mag: bai-

aSi, mzesumziraSi, ZirmwaraSi, merqnovan mcenareebSi — saqsaul-

si, vazSi da sxv. 

2. gardamavali agebulebisas prokambialur ujredebis fe-

naSi warmoiqmneba konis kambiumi, Semdeg gamtar konebs Soris —

konaTSorisi kambiumis gadasvlebi. amis Semdeg kambiumi mTels 

gayolebaze gamoyofs gamtar elementebs (Ricinus-tip). zogierT 

mcenareSi farTe pirveladi sxivebiT konaTSorisi kambiumis 

zogierTi monakveTebi warmoqmnian ufro mcire meorad gamtar 

konebs (Helianthus-tip). 

3.arakonebrivi (mag. seli) agebulebisas kambiumi Caisaxeba 

mTliani rgolis saxiT prokambialuri rgolidan da ayalibebs 

gamtar elementebs. (Saponaria-tip).  bevr merqnian mcenareSi pirve-

ladi konebi mWidrodaa ganlagebuli, amitom meoradi gasqele-

bisas warmoiqmneba gamtari elementebis Sre, romelic radialu-

ri sxivebiTaa gamoyofili (Tilia-tip). 

 

 

merqnian mcenareTa GReros agebulebis Taviseburebani 

 

merqnian mcenareTa GRero gansxvavdeba balaxovanTa Rero-

sagan bevri struqturuli TaviseburebiT. es gansxvaveba gamow-

veulia biologiuri TaviseburebebiTa da funqcionaluri moq-

medebebiT. merqnian mcenareTa Reros mravali wlis ganmavloba-

Si awveba miwiszeda organoebis udidesi simZime, amitom mas axa-

siaTebs meqanikuri qsovilebis mZlavri ganviTareba, amasTan ga-

xevebuli da meqanikuri elementebis ZiriTadi masa Reros cen-

trSia Tavmoyrili. Mmerqnian Teslovan mcenareebs axasiaTebs me-

ordi gasqelebis arakonebrivi (ukono) tipi. amasTan SeiZleba 
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gamovyoT 3 Sre: merqani (meoradi qsilema), kambiumi da lafani 

(meoradi floema). GReros centralur nawils ikavebs gulguli, 

romelic cocxali, Txelgarsiani, parenqimuli ujredebisagan 

Sedgeba. maTSi grovdeba samarago sakvebi nivTierebebi. misi uj-

redebi zomebiT gansxvavdeba. periferiuli zona Sedgeba ufro 

mcire zomis sqelgarsiani ujredebisagan, romlebSic grovdeba 

saxamebeli (nax. 48). gulgulis gareT ganlagebuli merqani rTu-

li qsovilia, romlis SemadgenlobaSi Sedis traqealuri ele-

mentebi (traqeidebi da WurWlebi), meqanikuri boWkoebi (libri-

formi) da parenqima. merqans GReros mTeli moculobis 90% uWi-

ravs. traqealuri elementebiT wyali da masSi gaxsnili minera-

luri nivTierebebi gadaadgildeba aRmavali deniT fesvidan 

foTlebis mimarTulebiT. sqelgarsiani gamtari elementebi me-

qanikur funqciasac asruleben. libriformi merqnis metad 

mniSvnelovani elementia, romelic asrulebs meqanikur funqci-

as. libriforms uwodeben merqnis boWkoebis erTobliobas. es 

merqnis sklerenqimaa. libriformis calkeul ujredebs uwode-

ben merqnis boWkoebs an libriformis boWkoebs. isini gansxvav-

debian sklerenqimis sxva boWkoebisagan TavianTi mcire zomebiT 

(0,3 — 1,7mm). maTi garsi aucileblad gaxevebulia. merqnis paren-

qima warmodgenilia samarago elementebiT, merqnis parenqimuli 

ujredebiTa da gulgulis sxivebis ujredebiT. merqnis parenqi-

mis gansakuTrebul jgufs Seadgens merqnis sigrZivi parenqimis 

ujredebi. isini ganlagebulia WurWlebsa da libriformis uj-

redebs Soris.  

xe-mcenareebi merqnis RirsebiT fasdeba, xolo merqnis 

Rirseba ganpirobebulia misi struqturuli da fizikur-qimiu-

ri TvisebebiT. merqnis centrs (ufro Zvel nawils), romelic 

gansakuTrebuli SeferadebiT gamoirCeva, ewodeba Gguli, xolo 

SedarebiT axalgazrda nawils, romelic gars ertymis guls-ci-

la. lamazad Seferili merqnis guli Zvirad fasobs, radgan mis-

gan mzaddeba aveji da mxatvruli nakeTobebi. kaklis, keTilSo-

bili wablis guli Seferilia muq-wablisfrad., muxis, Telis — 

yavisfrad, uTxovaris (wiTeli xis) — muq wiTlad. metyeveobis 

praqtikaSi guls ewodeba mwife merqani. mwife merqani gaJRen-
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Tlia sxvadasxva fisiT, eTerovani zeTebiT, gumfisiT, mTrim-

lavi da sxva nivTierebebiT. guli da mwife merqani SeiZleba 

hqondes rogorc foTlovan, aseve wiwvovan mcenareebs. merqnis 

guli yovelTvis ar aris gaJRenTili myari da Znelad dasaSle-

li nivTierebebiT. aseT SemTxvevaSi formirdeba ara magari, 

aramed rbili guli, romelSic advilad saxldebian sokoebi, 

sxva mikroorganizmebi da axdenen mis daSlas. aseT mcenareebs 

(verxvi, Wadari, tirifi) uviTardebaT fuRuro.  

 

 
 

nax. 48. cacxvis GReros ganivWrili 

1 — periderma, 2 — meoradi qerqis parenqima, 3 — lafnis sxivi,  

4 — rbili lafani,  5 — mkvrivi lafani, 6 — kambiumi, 7 — merqnis sxivi,  

8 — gazafxulis merqani,  9 — Semodgomis merqani,  

10 — pirveladi qsilema, 11 — wliuri rgolebi,  

12 — perimedualuri zona, 13 — gulguli. 
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qerqsa da merqans Soris moTavsebulia warmomSobi qsovi-

lis Sre — kambiumi. kambiumis ujredebis dayofa ganapirobebs 

gamtari sistemis (qsilemisa da floemis) formirebasa da Reros 

diametrSi (sisqeSi) zrdas. kambialuri ujredebi funqcionire-

ben ramdenadme sxvanairad, vidre danarCeni meristemuli ujre-

debi da aqvT damaxasiaTebeli agebuleba. isini wagrZelebuli 

formisaa da iyofian tangentaluri mimarTulebiT (brtyeli 

mxareebis paralelurad). Tavdapirvelad gayofili kambiumis 

ujredi rCeba dedaujredad, anu inicialur ujredad da inar-

Cunebs unars, warmoSvas ujredebi usasrulod. inicialuri uj-

redebis gayofis Sedegad formirdeba dedaujredi, romelic 

iyofa ganmeorebiT. warmoSobili ujredisagan formirdeba 

floemisa da qsilemis mudmivi elementebi. kambiumis gayofadi 

ujredi qsilemis elementebs warmoSobs 3-5 jer mets, vidre 

floemis elementebs. araTanabari moqmedebis Sedegad kambia-

luri rgoli sul ufro Sordeba centrs da matulobs masaSi 

ujredebis dayofis meoxebiT radialuri mimarTulebiT.  

kambiumis moqmedeba da funqcionaluri aqtivoba wlis sxva-

dasxva sezonSi araTanabaria. kambiumi metad aqtiuria gazaf-

xulze. am dros igi didi raodenobiT ayalibebs wylis gamtari 

elementebis kompleqss. gazafxulze formirebul WurWlebsa 

da traqeidebs aqvs didi diametric. maTi garsi SedarebiT Txe-

lia da ufro iWimeba radialuri mimarTulebiT. zafxulSi misi 

aqtivoba mcirdeba da warmoiqmneba viwro traqealuri elemen-

tebi sqeli kedlebiT. SemodgomiT kambiumiumi mniSvnelovnad 

amcirebs da TandaTan wyvets Tavis moqmedebas. Semodgoma-zam-

Tris Sesvenebis periodis Semdeg kambiumis moqmedeba gazaf-

xulze kvlav ganaxldeba. kambiumis ujredebis uTanabro moqme-

debis Sedegad warmoiqmneba wliuri rgolebi. wliuri rgoli 

aris merqnis is nawili, romelsac kambiumi warmoSobs erT save-

getacio periodSi. klimatologebi da paleontologebi wliu-

ri rgolebis sisqis mixedviT igeben aramc Tu wina wlebis, ara-

med warsuli saukuneebis (namarxebis mixedviT) havasac ki. xis 

asaks arkveven wliuri rgolebis ricxvis mixedviT. wliuri rgo-
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lebis warmoqmna damaxasiaTebelia im mcenareebisaTvis, romle-

bic sezonebis mkveTri cvlis pirobebSi binadroben.  

 kambiumis gareT mdebareobs qerqi — rTuli qsovili, rom-

lis SigniTa nawili — lafani kambiumisagan warmoiqmneba. meora-

di floemis histologiuri elementebi warmoiSobian kambiumi-

sagan ekzarqulad (centridan periferiisaken). lafani Sedgeba 

ori sistemis elementebisagan: vertikalurisa da horizonta-

lurisagan. vertikalurs miekuTvneba sacriani elementebi, Ta-

namgzavri ujredebi, lafnis parenqimisa da lafnis boWkoebis 

vertikaluri mwkrivebi. horizontaluri elementebi warmodge-

nilia gulgulis sxivebiT, romlebic floemis mTlian rgols 

kveTen radialuri mimarTulebiT. pirveladi gulgulis sxive-

bi, romlebic iwyebian Reros gulgulidan, floemaSi maraoseb-

rad farTovdebian. Cveulebriv gulgulis sxivebidan gadian 

ganStoebebi, romlebic floemas kveTen tangentaluri miarTu-

lebiT. parenqimis es zolebi aerTeben mezoblad mdebare or 

sxivs da amiT apirobeben nivTierebaTa gadaadgilebas tangenta-

luri mimarTulebiT. gulgulis sxivebis tangentaluri gan-

Stoebani SeiZleba mivakuTvnoT floemuri kategoriis parenqi-

mas.  

floemis parenqimas miekuTvneba agreTve wagrZelebuli 

ujredebi, romlebic formiT gvagoneben kambialurs. am ujre-

debs ewodeba kambioformis ujredebi. xanSi SesvlasTan dakav-

SirebiT lafnis parenqimis ujredebis garsi ganicdis umniSvne-

lo gaxevebas. lafnis parenqimaSi maragdeba saxamebeli, hemice-

luloza. lafnis parenqimul ujredebSi aris gamonayofi nivTi-

erebebi — sxvadasxva alkaloidebi, glikozidebi, mTrimlavi niv-

Tierebebi da sxv. zogierTi parenqimuli ujredi Seicavs mJaun-

mJava kalciumis kristalebs. zogierT merqnian mcenares floe-

maSi aqvs sarZeveebi (kauCukis xes). 

 qerqis gareTa Sres warmoadgens periderma. peridermis 

histologiuri Semadgenloba sxvadasxva jiSSi sxvadasxvanai-

ria. mravalferovani felema (korpi) Sedgeba an Txelgarsiani 

ujredebisagan, rogorc SoTxvSi an anwlSi, an Txelgarsiani uj-

redebi monacvleoben sqelgarsianTan. zog SemTxvevaSi gasqe-



 113 

lebas ganicdis gakorpebadi ujredebis mxolod SigniTa kedeli 

(Zaxveli), an tangentaluri kedlebi (tirifi), an garsi sqeldeba 

Tanabrad (aryi). bevri jiSis Rero, rogorc wifelis, rcxilasi, 

mravali wlis ganmavlobaSi dafarulia gluvi peridermiT da 

futi aseT xeebs ar uviTardebaT. futi qmnis damaxasiaTebel 

bzarebs, romlebsac SeuZlia ganlageba Reros sigrZeze parale-

lur an iribad dagrexil RmeWebad, sigrZiv-ganiv kvadratebad 

da a.S. merqniani mcenareebisaTvis futs aqvs gansakuTrebuli 

mniSvneloba. rogorc kargi izolatori, igi icavs maT sicivisa-

gan, sicxisagan, mzis damwvrobisagan, tyis xanZrebisagan, mexisa-

gan da a.S.  

 

 

erTlebnian mcenareTa Reros agebulebis Tavisebureba 

 

erTlebnianTa klass ekuTvnis rogorc balaxovani, ise mer-

qnovani mcenareebi. erTlebnianebis farTod gavrcelebuli 

warmomadgenlebia: marcvlovanebi, SroSanisebrni, zambaxiseb-

rni, amarilisebrni, merqnovnebidan — palmebi, dracenebi da sxv. 

erTlebnian mcenareTa damaxaxasiaTebel Taviseburebas warmo-

adgens daxuruli tipis gamtari konebis arseboba, romlebSic 

kambiumi ar viTardeba. erTlebnianTa steli aris ataqtosteli, 

romelic warmodgenilia mravalobiTi konebiT, romlebic gan-

lagebulia Reros mTel ganivkveTze. maT aseve axasiaTebT: nam-

dvili meoradi zrdis ararseboba (mcireodeni gamonaklisiT), 

pirvelad qerqsa da centralur cilindrs Soris sazRvris 

aramkveTri gamosaxuleba. yvela WurWelboWkovani kona foT-

lis kvalia da foTlidan gadadian ReroSi. sxvadasxva erTleb-

nianis Reroebs aqvT konebrivi agebuleba. sxvadasxva balaxovan 

erTlebnianebSi vxvdebiT Reros or tips, romlebic gansxvavde-

bian anatomiuri struqturiT: Reros kargad gamosaxuli pirve-

ladi qerqiT da Reros gamousaxavi pirveladi qerqiT. 

SroSanisebrTa, zambaxisebrTa, amarilisebrTa warmomad-

genlebSi pirveladi qerqi, pericikluri sklerenqimuli boWko-
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ebis sartyliT, kargadaa gamosaxuli. pirvelad qerqs Seadgens 

ujredebi, romlebic Seicaven qloroplastebs (qlorenqima). 

isini ramdenime fenad arian ganlagebuli epidermisis qveS. yve-

la erTlebniani balaxovani mcenaris Rero moklebulia kolen-

qimas. qerqis parenqima SigniTa mxridan eyrdnoba meqnikuri boW-

koebis mravalSrian periciklur rgols. mcire sididis Wur-

WelboWkovani konebi ganlagebuli arian meqanikuri qsovilis 

rgolSi.  

marcvlovanebSi pirveladi qerqi araa gamosaxuli. epider-

misis qveS uSualod aris ramdenime mwkrivad ganlagebuli gaxe-

vebuli sklerenqimuli boWkoebi, zogierT marcvlovanSi Wur-

WelboWkovani konebi mcire zomisaa, nawilobriv ganlagebuli 

arian meqanikuri boWkos periferiul rkalSi da mWidrod gare-

moculi sklerenqimuli boWkoebiT. 

 zogierT marcvlovanSi sklerenqimuli boWkoebis rgolSi 

uSualod epidermisis qveS SenarCunebulia gauxevebeli Txel-

garsiani parenqimul ujredTa jgufebi qloroplastebiT (si-

mindi, Wvavi da sxv.). fotosinTezis funqciasTan erTad es pa-

renqima Reros da meqanikur sartyels sZens elastikurobas. 

calkeuli WurWelboWkovani konis agebuleba metad damaxasia-

Tebelia erTlebnianebisaTvis. sxvadasxva marcvlovanebisaTvis 

isini TiTqmis erTi tipisani arian — daxuruli kolateralur 

konebi (nax. 47). 

 marcvlovanTa umravlesobaSi gvxvdeba Rru Rero (xorba-

li, qeri, Svria da bevri sxva). 

merqnian erTlebnianebSi — palma, iuka, dracena, aloe da 

sxva — kambiumis ararsebobis miuxedavad xdeba meoradi gamsxvi-

leba, gansakuTrebuli gamsxvilebis rgolis saSualebiT. gam-

sxvilebis rgoli warmoiSoba pirveladi qerqis parenqimis peri-

feriuli rgolis ujredebisagan Reros pericikluri ujrede-

bis jgufis moqmedebis Sedegad. am rgolis ujredebi aqtiurad 

iyofian da centrisaken gamoyofen axal meristemul ujredebs. 

gamsxvilebis rgolSi zog adgilas meristemuli ujredebis ra-

odenoba izrdeba da gamsxvilebis rgolis es nawilebi yalibde-

bian WurWelboWkovan konebad. aseTi xdeba mravaljer da amis 
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gamo Rero msxvildeba. gamsxvilebis rgolis formirebis para-

lelurad epidermisi icvleba peridermiT.  

 

davaleba 1. Reros konebrivi meoradi agebulebis Seswavla Zir-

mwaras Reros ganivWrilis mudmivi preparatis gamoye-

nebiT.  

samuSaos msvleloba: daaTvaliereT preparati mcire gadide-

biT. Reros zedapirze mdebareobs epidermisi. mis qveS 

ganlagebulia kolenqimis monakveTebi, ufro Rrmad 

didi zomis Txelkedliani parenqimis ujredebi. paren-

qimis qveS moTavsebulia endodermis ujredebis erTi 

Sre (nax. 49). centraluri cilindris gareTa Sre war-

modgenilia periciklis farTe SriT, romelic Sedgeba 

sklerenqimisa da kolenqimis ujredebisagan. pirvela-

di qsilema ganTavsebulia gulgulis sazRvarze. meo-

radi qsilema, warmoqmnili kambiumis mier, Sedgeba di-

di diametris mqone WurWlebisagan, merqnis boWkoebisa 

da merqnis parenqimisagan. mis zedapirze ganlagebulia 

konis kambiumis Sre, romelic Reros periferiisaken 

warmoqmnis meoradi floemis histologiur elaemen-

tebs. konis kambiums ebjineba konaTaSorisi kambiumi, 

warmoqmnis ra mTlian kambialur Sres. konaTaSorisi 

kambiumi ganicdis diferencirebas mxolod gulgulis 

sxivebis parenqimad. Wrilis centrSi mdebareobs gul-

gulis parenqima.  

CaixateT sqematurad Zirmwaras GReros meoradi agebuleba.  

aRniSneT: epidermisi, pirveladi da meoradi floema, pirvela-

di da meoradi qsilema, konis kambiumi, konaTaSorisi 

kambiumi, gulguli.  
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nax. 49. Zirmwaras Reros ganivWrili 

1 — epidermisi, 2 — kolenqima, 3 — qerqis parenqima, 4 — endoderma, 

 5 — periciklis sklerenqima, 6 — pirveladi floema, 7 — meoradi floema,  

8 — konis kambiumi, 9 — meoradi qsilema, 10 — pirveladi qsilema,  

11 — konaTSorisi kambiumi, 12 — gulguli. 

 

davaleba 2. samyuras Reros meoradi agebulebis Seswavla. 

samuSaos msvleloba: mcire gadidebiT mikroskopSi daaTvali-

ereT samyuras Reros meoradi agebuleba. daakvirdiT, 

rom yvela gamtari kona samyuras ReroSi ganlagebu-

lia erT rigad (nax. 50).  konebi TiTqos dakavSirebulia 

ufro muqi feris mqone wvrili ujredebis talRisebu-

ri zoliT. es aris parenqimidan warmoqmnili konaTaSo-

risi kambiumi. misgan diferencirdeba axali gamtari 
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konebi, romlebic ganlagebulia ufro msxvil pirve-

lad konebs Soris. 

CaixateT samyuras GReros meoradi agebuleba.  

aRniSneT: konis kambiumi, konaTaSorisi kambiumi, pirveladi 

qsilema, meoradi qsilema, pirveladi floema, meoradi 

floema, parenqima. 

 

 

nax. 50. samyuras Reros ganivWrili 

1 — pirveladi floema, 2 — meoradi floema, 3 — meoradi qsilema,  

4 — pirveladi qsilema, 5 — konis kambiumi, 6 — konaTSorisi kambiumi. 

 

davaleba 3. merqnian mcenareTa Reros agebulebis Seswavla 

cacxvis totis ganivWrilis mudmivi preparatis gamo-

yenebiT.  

samuSaos msvleloba: daaTvaliereT preparati mcire gadide-

biT. Rero zemodan dafarulia peridermiT. mis qveS pe-
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riferiidan centris mimarTulebiT ganlagebulia 

qerqi, romelic Sedgeba kolenqimisa da qerqis parenqi-

misagan. parenqimis ujredebSi gvxvdeba mJaunmJava 

kalciumis kristalebi (nax. 48).  Semdeg ganlagebulia 

lafani, romelic gasWolilia lafnis sxivebiT. isini 

merqnis sxivebTan erTiandeba da gasWolaven Reros ra-

dialuri mimarTulebiT. trapeciis formis lafnis mo-

nakveTebi viwro mxariT mimarTulia gareT (periferii-

saken), farTo mxriT ki_Reros centrisaken. isini Sem-

degi qsovilebisagan Sedgebian: (periferiidan centri-

saken) vardisfrad SeRebili sklerenqimis pirveli 

Sreebi iwodeba periciklur zonad (warmoiSvnen peri-

ciklidan). Semdegaa pirveladi floemis Sre, Semdeg–

lafnis boWkoebis Sre (magari lafani), romelic monac-

vleobs sacriani milebis, Tanamgzavri ujredebis da 

lafnis parenqimisagan Semdgar  rbil lafanTan. laf-

nisa da merqnis sazRvarze moTavsebulia kambiumi. ga-

nivWrilSi naTlad Cans wliuri rgolebi, warmodgeni-

li gazafxulisa da zafxulis merqniT. maTze gadis ra-

dialuri sxivebi, romlebic aris pirveladi anu gul-

gulisagan warmoqmnili da meoradi, romelic iwyeba 

merqanSi. pirveli wlis merqnis rgoli warmodgenilia 

pirveladi qsilemis ujredebis jgufiT. Reros cen-

trSi moTavsebulia gulguli. merqnis axlos ganlage-

bulia gulgulis ufro wvrili ujredebi, romlebic 

mdidaria saxamebliT. 

CaixateT  cacxvis totis ganivWrili.  

aRniSneT: futi, qerqis parenqima, pirveladi floema, magari 

lafani, rbili lafani, pirveladi radialuri sxivi, me-

oradi radialuri sxivi, kambiumi, pirveladi qsilema, 

meoradi qsilema, gazafxulis merqani, zafxulis mer-

qani, gulguli. 
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davaleba 4. fiWvis totis agebulebis Seswavla mudmivi prepa-

ratis gamoyenebiT. misi agebulebisa da cacxvis totis 

agebulebis Sedareba.  

samuSaos msvleloba: SeiswavleT masala da SeasruleT dava-

leba. 

CaixateT fiWvis totis ganivWrili.  

aRniSneT: futi, qerqis parenqima, floema, kambiumi, gazafxu-

lis traqeidebi, zafxulis traqeidebi, pirveladi qsi-

lema, meoradi qsilema, pirveladi radialuri sxivi, 

meoradi radialuri sxivi, fisis savalebi, gulguli.  

  

 

sakontrolo kiTxvebi: 

 

1. Reros meoradi gasqelebis romeli tipebia TqvenTvis cnobi-

li? 

2.funqcionirebis ra Taviseburebebi axasiaTebs merqnian mcena-

reTa kambiums?  

3. aRwereT farulTeslovanTa merqnis agebuleba cacxvis maga-

liTze.  

4. ra Tavisebureba axasiaTebs merqnian mcenareTa lafans? 

5. daasaxeleT erTlebnian mcenareTa Reros agebulebis Tavise-

burebani. 

 

  

  

4 

 

 

 

 

. 
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Tema — foTlis anatomiuri da morfologiuri  

agebuleba 

 

samuSaos mizani: sxvadasxva tipis foTlebis morfo-anatomiuri 

agebulebis Seswavla. 

amocanebi: 1.saherbariumo masalebis gamoyenebiT foTolTa na-

irgvarobis Seswavla. 

2. bifacialuri da unifacialuri foTlebis anatomiu-

ri agebulebis gacnoba.  

 

Teoriuli monacemebi 

 

foToli mcenaris erT-erTi ZiriTadi organoa, romelic 

Rerozea ganlagebuli da asrulebs fotosinTezis, transpira-

ciisa da airTa cvlis funqcias. umetes foTols aqvs brtyeli 

forma, riTac miRweulia garemosTan Sexebis zedapiris gadide-

ba. farulTeslovan mcenareTa sxvadasxva warmomadgenlisaTvis 

damaxasiaTebelia foTlis firfitis dorzoventraluri (zurg-

muclis) agebuleba. mas yovelTvis aqvs zeda da qveda mxare da 

zedapiriT miqceulia mzisaken. es principi xandaxan irRveva ga-

remos gansakuTrebuli faqtorebis zegavleniT. Tu foTols 

orive mxare morfologiurad da anatomiurad gansxvavebuli 

aqvs, aseT foTols ewodeba bifacialuri. foTlebi, romelTa 

mxareebi praqtikulad ar gansxvavdeba, iwodeba ekvifacalu-

rad. aris agreTve unifacialuri foTlebi (erTi zedapiriT), 

romelTa dorzaluri da ventraluri nawilis garCeva SeuZle-

belia (xaxvis, Wilis zogierTi saxeoba). zogierTi foToli ika-

vebs mkacrad vertikalur mdgomareobas, rogorc bevr zambaxSi 

da am SemTxvevaSi agreTve irRveva foTlis struqturis dor-

zoventraluri principi.  

foTols axasiaTebs SezRuduli zrda. garkveuli zomis 

miRwevis Semdeg, sicocxlis bolomde igi ar icvleba.  

ylortze foTlebis mimagrebis sami wesi arsebobs: morige-

obiTi, mopirdapire da rgoluri (nax. 51). 
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a                                                b                                           g 

nax. 51. foTolganlageba: a- morigeobiTi; b- mopirdapire; g- rgoluri 

 

morigeobiTi ganlagebis dros foTlebi Reros muxlze Ti-

To-TiTodaa mimagrebuli. ylortze foTlebis morigeoba qmnis 

spirals.  

mopirdapire foTolganlagebisas muxlze ori foTolia 

mopirdapired ganlagebuli. isini qmnian foTlis cikls, e.i. 

wyvilad ganlagebuli foTlebi morigeoben da warmoqmnian spi-

rals. spirali Sedgeba xveulebis gansazRvruli ricxvisagan.  

rgoluri foTolganlagebis dros erT muxlze sami da me-

ti foTolia xolme.  

ylortze foTlebis ganlagebis yvela wesis dros mTavar 

rols asrulebs maTi Segueba ganaTebis reJimTan ise, rom TiTo-

euli foToli iyos mzeze. foTolTa iseT ganlagebas, rodesac 

isini naklebad Crdilaven erTmaneTs, ewodeba foTlis mozaika. 

tipiuri foToli Sedgeba sami nawilisagan: foTlis firfi-

tis, yunwisa da foTolTanebisagan (nax 52). foTols, romelsac 

yunwi aqvs ewodeba yunwiani foToli, uyunwos — mjdomare fo-

Toli. aseTi foTlis firfita Reros emagreba firfitis fuZiT. 

bevr erTlebnianSi aseTi foTlis firfita GReros muxls mTlia-

nad Semoekvreba da warmoqmnis mils, romelsac foTlis xalTas 

(vaginas) uwodeben. 
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foTolTanebi foTlis yunwis fuZesTan wyviladaa ganviTa-

rebuli. isini ar warmoadgenen foTlis aucilebel nawils. Cve-

ulebriv isini mcire zomisaa, xandaxan aris mizrdilebic, foT-

lismagvari. bevr mcenares isini adre scviva, foTlis gaSlis 

momentSi (vaSli, msxali muxa da sxv.), zogierT mcenareSi (var-

dis saxeobebi) foTolTanebi Seezrdebian xolme yunwis fuZes. 

bevr mcenares foTolTanebi ara aqvs.  

erTidaimave mcenareze viTardeba foTlebis sami katego-

ria: qveviTuri, Sua da zeviTuri. qveviTur foTlebs ekuTvnis 

kvirtis, bolqvis, fesuris qerqla foTlebi. zogi lebnebsac 

qveviTur foTlebs akuTvnebs. Sua foTlebi mcenaris tipiuri 

mwvane foTlebia. zeviTur foTlebs miakuTvneben yvavilTa-

nebs, yvavilebis mfarav foTlebs. qveviTuri da zeviTuri foT-

lebi TavianTi morfologiiT mniSvnelovnad dascildnen tipur 

foTlebs, radgan Sewyvites foTlis mTavari funqciis Sesru-

leba. isini SeiZleba mivakuTvnoT foTlis metamorfozebis ka-

tegorias.  

farulTeslovan mcenareebs axasiaTebT foTlebis mraval-

gvaroba. ganasxvaveben martiv da rTul foTlebs (nax. 53). mar-

tivi foTlebi Sedgeba foTlis erTi firfitisagan. rTuli ki 

erT yunwze ganlagebuli ramdenime foTlis firfitisagan, ro-

melTac foTolakebs uwodeben. rTuli FfoTlebi SeiZleba iyos 

TaTisebr rTuli (yvela foTolaki mimagrebulia yunwis bolo-

ze — TaTiseburad) da frTisebr rTuli (foTolakebi ganlage-

buli arian wagrZelebul yunwze mopirdapired, frTisebrad) 

(nax. 54). frTisebr rTul foTlebs yofen wyvil frTisebr 

rTul (barda) da kent frTisebr rTul foTlebad (TeTri aka-

cia, kakali, askili). arsebobs ormagi, sammagi da ufro metad 

frTisebr rTuli foTlebi. 
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nax. 52. foTlis garegani agebuleba 

 

 

martivi foTlebi                                             rTuli foTlebi 

 

    

 

 

nax. 53. martivi da rTuli foTlebi 
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nax. 54. rTuli foTlebis tipebi: 1 — kent frTisebr rTuli.,  

2 — wyvil frTisebr rTuli, 3 — samyurasebr rTuli, 

 4 — TaTisebr rTuli, 5 — orjer wyvil frTisebr rTuli. 

 

foTlis firfitebi gansxvavdebian fuZisa da wveros for-

miT. foTlis firfitis fuZe SeiZleba iyos momrgvalo, isriseb-

ri, gulisebri, Tirkmliseburi, wawvetebuli da a.S. (nax. 55).  

firfitis wvero gvxvdeba wvetiani, sadgisiseburi, amoWrili da 

a.S. (nax. 56). 

 

nax. 55. foTlis firfitis fuZis forma: 

1 — solisebri, 2 — momrgvalo, 3 — gulisebri, 4 — gankveTili, 

5 — isrisebri, 6 —Subisebri, 7 —gansxvavebulmxriani, 8 — Seviwrovebuli. 

 

nax. 56. foTlis firfitis wveros forma: 

1 — blagvi, 2 — wamaxuli, 3 — maxvili, 4 — wawvetebuli,  

5 — sadgisiseburi, 6 — amoWrili. 
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foTlis firfitis forma ukiduresad sxvadasxvanairia da 

erTi meorisagan gansxvavdeba moxazulobiT, danakvTvis xaris-

xiT, fuZisa da wveros formiT. FfoTlis firfitis saerTo moxa-

zulobis mixedviT arCeven momrgvalos (dedoflis yvavili), 

ovalurs (vaSli, msxali), kvercxiseburs (WinWari), ukuRmakver-

cxiseburs (feihoa), lancetiseburs (fSati, tirifi), xazuras 

(marcvlovanebi), xanjliseburs (zambaxi), nemsiseburs (fiWvi, 

naZvi), qerqliseburs (kviparosi, Rvia).  

 foTlis firfitebi gansxvavdebian fuZisa da wveros for-

miT. foTlis firfitis fuZe SeiZleba iyos momrgvalo, isrise-

buri, guliseburi, Tirkmliseburi, wawvetebuli da a.S. firfi-

tis wvero gvxvdeba wvetiani, sadgisisebri, wamaxuli, amoWrili 

da a.S.  

 sxvadasxvanairia foTlis firfitis danakvTulobis xaris-

xi. arCeven mTliansa da danakvTul foTlis firfitas. Tu da-

nakvTis xarisxi ar aRemateba foTlis firfitis 1/4 nawils, 

aseT foTols ewodeba mTliani. mTliani foToli Tavis mxriv 

SeiZleba iyos kidemTliani (iasamani), dakbiluli (WinWari), xer-

xkbila (vaSli, msxali), mrgvalkbila (gerani), amokveTili (na-

carqaTama), bevri mcenaris foTlis kideebi warmoadgens dasa-

xelebuli formebis kombinacias (nax. 57). 

danakvTul foTols ekuTvnis iseTi, romlis foTlis fir-

fita1/4 an metzea gankveTili. arCeven danakvTuli foTlebis 3 

formas: danakvTuli, dayofili da gankveTili. TiToeuli 

forma gvxvdeba 2 variantSi: TaTisebrad danakvTuli (suro, bam-

ba), frTisebr gankveTili (muxa, Wadari), TaTisebr dayofili 

(kanafi, gerani), dayofili (babuawvera).  

TaTisebr da frTisebr danakvTul foTlebs ekuTvnis ise-

Tebi, romelTa danakvTva foTlis firfitis 1/4-mde aRwevs. ase-

Ti foTlebis dayofil nawilebs ewodebaT nakvTebi.  

gankveTili foTlis Wrili aRemateba foTlis firfitis 

1/4-s da SeiZleba 1/2 mivides. aseTi danakvTuli foTlis calke-

ul nawils ewodeba segmentebi.  

dayofili foTlis Wrilebi aRemateba foTlis firfitis na-

xevars da SeiZleba mivides mis fuZesTan. ase dayofili foTlis 
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calkeul ubnebs ewodeba nakvTebi. zogierT mcenareSi gvxvdeba 

danakvTuli foTlebis sxvadasxva varianti, mag. kartofilis 

foTlis didi zomis nakvTebi monacvleoben mcireebTan. aseT fo-

Tols ewodeba wyvetil frTisebr danakvTuli. Talgamis frTa-

dankvTuli foTlis bolo nakvTi didi zomisaa da momrgvaloa. 

aseT foTols Cangiseburs uwodeben.  

 

 

nax. 57. foTlis firfitis kideebis forma: 

1 — kidemTliani, 2 — dakbiluli, 3 — xerxisebri, 4 — ormag xerxisebri,        

5--mrgvalkbila, 6--amokveTili, 7 – talRisebri. 

 

foTlis erT-erTi mTavari morfologiuri niSania daZar-

Rvis tipi (nax. 58). daZarRva anu nervacia warmodgenilia foT-

lis gamtari konebis sistemiT anu badiT, romlis Semadgenloba-

Si Sedis traqealuri elementebi da meqanikuri boWkoebi. filo-

genurad daZarRvis yvelaze Zveli tipia diqotomiuri, gvxvde-

ba SiSvelTeslovan mcenare ginkoSi. Tanamedrove mcenareebSi 

igi iSviaTad gvxvdeba. orlebnian mcenareebSi gvxvdeba badiseb-

ri daZarRva. badisebri daZarRva SeiZleba iyos badisebr-TaTi-

sebri (ZarRvebi sxiviseburad gamodian foTlis fuZis erTi 

wertilidan da Semdeg itotebian) da badisebr-frTisebri (sa-

dac gamokveTilia mTavari ZarRvi, romlisaganac gamodian 

gverdiTi ZarRvebi, romlebic Tavis mxriv itotebian mraval-

gzis da ufro wvrildebian). erTlebnianebisaTvis damaxasiaTe-

belia paraleluri da rkaluri daZarRva. 
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nax. 58. daZarRvis tipebi 

 

 

foTlis anatomiuri agebuleba 

 

foTlis anatomiuri agebuleba Seesabameba mis mier Sesas-

rulebel funqciebs. igi icvleba garemos (mikroklimatis) 

cvlilebebis Sesabamisad. miuxedavad amisa, mcenareTa sxvadas-

xva saxeobaSi foTlis ZiriTad masas Seadgens misi rbilobi, pa-

renqima — mezofili, romelic ganlagebulia zeda da qveda epi-

dermiss Soris. mezofilSi ganlagebulia WurWel-boWkovani ko-

nebi, romlebic firfitas qselaven yvela mimarTulebiT, ag-

reTve meqanikuri qsovili — sklereidebi, lafnisa da skleren-

qimis boWkoebi, kolenqima. sxvadasxva mcenaris foTlebSi meqa-

nikuri qsovilebis ganlagebis xasiaTi da struqtura erTnairi 

araa. foTlis epidermisi transpiraciisa da gazTa cvlis regu-

lirebas awarmoebs. is icavs foTols gamoSrobisagan, garemos 

fizikuri da meqanikuri zemoqmedebisagan, baqteriebis SeWrisa-

gan. epidermisi Cveulebriv Sedgeba erTwyeba, erTimeoresTan 

mWidrod ganlagebuli ujredebisagan. zeda epidermisis kedle-

bi xSirad iJRinTeba kutiniT. mSrali adgilis mcenareTa foT-

lebi dafarulia sqeli kutikuliT, romelic amcirebs wylis 
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aorTqlebas. zeda epidermisis ujredebi ufro didi zomisaa, 

vidre qveda epidermisis da isini TiTqos fanjrebis rols asru-

leben sinaTlis SigniT SeSvebis mxriv. Cveulebriv epidermisis 

ujredebi qloroplastebs ar Seicaven, gamonakliss Seadgens 

zogierTi sukulenti. xSirad zeda epidermisis ujredis wvenSi 

imyofeba pigmenti antociani, romelic foTolsa da yunws aZ-

levs sxvadasxva Seferilobas. 

qveda epidermisis ujredebi mcire zomisaa da mcenareTa 

umravlesobaSi aqvs klaknili forma. umetes xmeleTis mcenares 

bageebi moTavsebuli aqvs qveda epidermisSi. zogierT mcenareSi 

epidermisis qveS warmoiSoba ujredebis gansakuTrebuli fena, 

romelic mis gamZleobas zrdis. xSirad am ujredebis garsi gas-

qelebas ganicdis da meqanikur funqcias asrulebs, xolo mSra-

li adgilis mcenareebs icavs wylis zedmetad aorTqlebisagan. 

ujredebis am fenas ewodeba hipoderma (nax. 59). wiwvovan mcena-

reebSi wiwvis hipoderma erTwyebaa. wiwvs aZlevs meqanikur sim-

tkices da aZlierebs.  

 epidermisis qveS moTavsebulia mezofili. tipiuri dor-

zoventraluri foTlis mezofili ori morfologiurad da fi-

ziologiurad gansxvavebuli parenqimisagan — mesrisebri da 

Rrublisebrisagan Sedgeba. 

mesrisebri parenqimis ujredebs, romlebic zeda epidermi-

sis qveS mdebareoben aqvT cilindruli forma, ujredebi mWid-

rodaa mijrili da Seicaven mTeli foTlis qloroplastebis 

75%-s. misi ZiriTadi funqciaa fotosinTezi. Rrublisebr pa-

renqimas Seadgens SedarebiT momrgvalo ujredebi didi ujred-

SorisebiT. maTSi qloroplastebis raodenoba ufro naklebia. 

mas saventilacio parenqimasac uwodeben. ujredSorisi sivrce-

ebis simravlis gamo Rrublisebri qsovili fotosinTezTan er-

Tad gazTa cvlis funqciasac asrulebs.  

 foTlebs, romelTa dorzoventraluroba darRveulia, 

sxvanairi anatomiuri agebuleba aqvT. aseT foTlebSi mezofi-

li Sedgeba erTnairi qlorenqimisagan, romelic ar aris dife-

rencirebuli mesrisebur da Rrublisebur parenqimad. aseT 

foTlebs ewodeba izolateraluri (nax. 60).  
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nax. 59. fiWvis (Pinus sylvestris) wiwvis ganivi ganakveTi mezofilis cen-

traluri tipiT: 

a — detaluri naxati; b — sqematuri naxati. 

1 - epidermisi, 2 — bagis aparati, 3 - hipoderma, 4 — naoWiani parenqima, 

5 — fisis savali,    6 - endoderma, 7 — qsilema, 8 -floema, 

7-8 — gamtari kona, 9 - sklerenqima, 10 - parenqima. 

 

foTolSi gamtari qsovilebi warmoqmnian daxurul kola-

teralur konebs. konis qsilema mimrTulia foTlis zeda mxri-

saken, floema—qvedasaken. mTavar konebs Tan axlavs meqanikuri 

qsovili-sklerenqimuli boWkoebi. rogorc mTavari gamtari ko-

nebi, aseve maTi ganStoebebi garSemortymulia parenqimuli uj-

redebis erTi mwkriviT, romelsac konis Semomfen ujredebs 

uwodeben. isini konis floemis nawils gadascemen fotosinTe-
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zis produqtebs, romlebic maTSi Semodis Rrublisebri paren-

qimidan.  

 konis gamtari elementebi Tanmxlebi qsovilebiT iwodeba 

ZarRvebad. mezofils gasWolavs ZarRvebi, romlebic qmnian er-

Tian gamtar sistemas da grZeldeba ReroSi.  

 foToli Seicavs armaturis elementebs, romlebic ganla-

gebuli arian mis sxvadasxva nawilSi. foTlis mZlavri armatura 

warmodgenilia gamtari konebis sistemiT. TiToeul konas aqvs 

sklerenqimuli boWkoebis ori Semonafeni, romlebic ganlage-

bulia qsilemisa da floemis periferiaze. aseTi armaturis meS-

veobiT foTlis nazi firfita kargadaa daculi dazianebisagan. 

simtkicisa da gamZleobis SenarCunebis garda Txeli da nazi 

firfita unda iyos drekadi da elastiuri. albaT, amis gamoa, 

rom farTofoTlian mcenareebs konis sklerenqimuli Semonafe-

nis magier aqvT kolenqimis Semonafeni (diyi, mravalZarRva).  

 

 

 

nax. 60. simindis foTlis agebuleba ( Zea mays )  

izolateraluri tipis mezofiliT: 

1 — zeda epidermisi, 2 — sahaero Rru, 3 - mezofili, 4 — gamtari kona,  

5 — gamtari konis Semomfeni ujredebi, 6 qveda epidermisi. 
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davaleba 1. bifacialuri foTlis mikroskopuli agebulebis 

Seswavla kameliis foTlis ganivWrilis mudmiv prepa-

ratze. 

samuSaos msvleloba: foTlis Wrili daaTvaliereT mikros-

kopSi mcire gadidebiT. daTvalierebisas Cans, rom ga-

redan igi dafarulia epidermisiT (nax. 61). zeda epi-

dermisi qvedasagan gamoirCeva ufro mZlavri kutiku-

liT da bageebis arqoniT. foTlis zeda epidermisis 

qveS ganlagebulia mesrisebri mezofili, romelTa uj-

redebi aris wagrZelebuli, mWidrod mijrili. mis qveS 

mdebareobs Rrublisebri parenqima, romelic Sedgeba 

faSarad ganlagebuli ujredebisagan. foTlis mezo-

filSi gvxvdeba sklereidebi (idioblastebi), romle-

bic sayrden funqcias asruleben.  

foTlis mTavari ZarRvi Sedgeba qsilemisa da floe-

misagan, romlebic zevidan da qvevidan gamyarebulia 

sklerenqimiT, qsilema yovelTvis mimarTulia foT-

lis anatomiurad zeda mxarisaken, floema ki — qveda 

mxrisaken. konis zeviTa da qveviT ganlagebulia ko-

lenqima, romelic epidermiss esazRvreba.  

CaixateT kameliis foTlis ganivWrilis agebuleba. 

miuTiTeT: qsilema, floema, sklerenqima, Rrublisebri da mes-

risebri mezofili, epidermisi, bageebi.  

 

davaleba 2. unifacialuri foTlis mikroskopuli agebulebis 

Seswavla zambaxis foTlis ganivWrilis mudmiv prepa-

ratze. 
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nax. 61. kameliis (Camelia japonica) foTlis ganivWrili 

1 — zeda epidermisi, 2 — mesrisebri mezofili,  

3 — Rrublisebri mezofili, 4 — qsilema, 5 — floema. 

 

 

 

 

nax. 62. zambaxis foTlis mikrosuraTi. 

samuSaos msvleloba: foTlis Wrili daTvaliereT mikroskop-

Si mcire gadidebiT. Cveulebriv unifacialuri foTlebi ori-

entirebulia ara horizontalurad, aramed vertikalurad, ase-

ve Sebrtyelebulia gverdebidan. zambaxis foTlis mezofili 

erTgvarovania (nax. 62). gamtari konebi daxuruli kolateralu-
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ria. garedan maT akravT sklerenqima, centrSi moTavsebulia 

floema, gverdiT ki — qsilema.  

sqematurad CaixateT zambaxis foTlis ganivWrili.  

miuTiTeT: qsilema, floema, sklerenqima, mezofili, epidermi-

si, bageebi.  

 

davaleba 3. saherbariumo masalis gamoyenebiT rTuli foTle-

bis morfologiuri tipebis daaTvaliereba da gansaz-

Rvra.  

samuSaos msvleloba: daaTvaliereT foTlis tipebi.  

CaixateT sqematurad da aRniSneT rTuli foTlebis tipebi.  

 

davaleba 4. saherbariumo masalis gamoyenebiT martivi foTle-

bis morfologiuri tipebis daaTvaliereba da aRwera 

Semdegi sqemis mixedviT: 

1. foTlis firfitis forma. 

2. foTlis firfitis kideebis tipebi. 

3. foTlis firfitis danakvTuloba. 

4. foTlis firfitis fuZis forma. 

5. wveros forma. 

6. daZarRvis tipi. 

samuSaos msvleloba: daaTvaliereT foTlis tipebi.  

sqematurad CaixateT martivi foTlebis tipebi.  

davaleba 5. cocxali da saherbariumo masalis gamoyenebiT Re-

roseuli warmoSobis metamorfozirebuli organoebis 

daTvaliereba da gaaanalizeba 

samuSaos msvleloba: gaecaniT Reros metamorfozebs xaxvis 

bolqvis, SroSanis fesuris, kunelis eklebis, marwyvis 

ulvaSis, kartofilis gorglis magaliTze. am metamor-
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fozebis Reroseul warmoSobaze miuTiTebs Semdegi 

niSnebi: foTlebisa da foTlis kvalis, muxlebisa da 

muxlTaSorisebis, foTlebis ubeebSi kvirtebis arse-

boba. magaliTisTvis daaTvaliereT kartofilis gor-

gali. mis zedapirze SeiZleba SevamCnioT foTlis kva-

li da Tvlebi (kvirtebi). es kvirtebi xelsayrel piro-

bebSi axal ylortad viTardeba. kartofilis gorgali 

warmoadgens saxeSecvlil ylorts morigeobiTi fo-

TolganlagebiT.  

xaxvis bolqvSi samarago nivTierebebi moTavsebulia 

saxeSecvlil foTlebSi.  

CaixateT Reros aRwerili saxecvlilebebi.  

miuTiTeT maTi nawilebi da daaxasiaTeT TiToeuli nimuSi. 

 

 

sakontrolo kiTxvebi: 

 

1.  ra funqcias asrulebs foToli? 

2.  daasaxeleT foTlis ZiriTadi tipebi da miuTiTeT romel 

mcenareebs axasiaTebs isini. 

3.  daasaxeleT foTolganlagebis tipebi. 

4.  riTi gansxvavdeba erTmaneTisagan martivi da rTuli foT-

lebi? daasaxeleT rTuli foTlebis ZiriTadi tipebi. 

5. ra niSnebi udevs safuZvlad foTlebis morfologiur klasi-

fikacias?  

6.  aRwereT foTlis anatomiuri agebuleba.  

7.  agebulebis ra Tavisebureba axasiaTebs mSrali adgilsamyo-

felis mcenareTa foTlis epidermiss? 

8.  daasaxeleT gansxvaveba sinaTlismoyvarul da Crdilisamtan 

mcenareTa foTlebis agebulebaSi.  

9.  ra biologiuri mniSvneloba aqvs foTolcvenas? 
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Tavi III.  

 

mcenaris generaciuli organoebi 

 

Tema — yvavilis agebuleba 

 

samuSaos mizani: yvavilis morfologiuri agebulebis Seswav-

la., androceumisa da gineceumis anatomo-funqciona-

luri Taviseburebebis gacnoba.  

amocanebi: 

1. mtvrianas samtvereebis anatomiuri agebulebis Ses-

wavla. 

2. gineceumis agebulebis gacnoba. 

3. sxvadasxva tipis yvavilis formulis Sedgena sveli 

preparatebis gamoyenebiT. 

 

Teoriuli cnobebi 

 

yvavili warmoadgens saxeSecvlil, Semoklebul, dautotav 

ylorts SezRuduli zrdiT, romelic sqesobrivi gamravlebisa 

da mis Sedegad Teslisa da nayofis warmosaSobadaa momarjvebu-

li. yvavilebSi mimdinareobs mikro da megagametogenezis pro-

cesebi, damtverva, ganayofiereba, Teslisa da nayofis warmoq-

mna. mcenareTa did umravlesobas aqvs orsqesiani yvavilebi. 

yvavili Semdegi nawilebisagan Sedgeba: yvavilis yunwi, yvavil-

sajdomi, yvavilsafari, androceumi da gineceumi (nax. 63). 

yvavilis yunwi warmoadgens muxlTaSoriss yvavilis qveS 

da akavSirebs mas RerosTan. zogjer yunwi araa da maSin yvavili 

mjdomarea.  

yvavilsajdomi yvavilis yunwis gafarToebuli nawilia. 

igi TiTqos agrZelebs yvavilis yunws da masze gawyobilia yvavi-

lis yvela nawili.  

yvavilis nawilebi yvavilsajdomze SeiZleba ganlagebuli 

iyos samnairi wesiT: 1. spiralurad, 2. rgolurad (wriulad) anu 

ciklurad, 3. naxevradciklurad anu hemiciklurad. 
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nax. 63. yvavilis agebuleba 

1 — mtvriana samtvre parkiT, 2 — mtvris marcvlis gaRiveba, 3 —dingi,  

4 —samtvre Zafi, 5 —naskvi, 6 —Teslkvirti, 7 —gvirgvini, 8 — jami. 

 

yvavilis organoebi nawildebian or jgufad: mfarav foT-

lebad da sporebisa da gametebis warmomSob foTlebad. 

jamis foTolakebi da gvirgvinis furclebi warmoadge-

nen yvavilis mfarav foTlebs. jamis foTlebi qmnian yvavilis 

jams (Calex), gvirgvinis furclebi — gvirgvins (Corolla). zogjer 

jami ormagia(bamba), aseT SemTxvevaSi gareTa jams ewodeba jam-

qveSa. jamis foTolakebi TiTqmis yovelTvis mwvanea, iSviaTad 

Seferadebulia (wiTlad, vardisfrad, yviTlad, cisfrad, lur-

jad da a.S.). 

jami SeiZleba iyos foTlebgancalkevebuli da foTleb-

Sezrdili. aseve gvirgvinic SeiZleba iyos furclebgancalke-

vebuli da furclebSezrdili. vaSls, broweuls jami foTleb-

Sezrdili aqvs, xolo gvirgvini — furclebgancalkevebuli. ya-

yaCos yvavils aqvs foTlebgancalkevebuli gvirgvini. maCitas 

jami foTlebSezrdilia, xolo gvirgvini_furclebSezrdili. 
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Cveulebrivad furclebgancalkevebulebs furceli fuZisaken 

Seviwroebuli aqvT, wverosaken ki — gafarToebuli (mag. mixaks). 

gvirgvinis furclis Seviwroebul nawils ewodeba frCxili, 

farTos — firfita. furclebSezrdili gvirgvini Sedgeba sami 

nawilisagan: milis (Sezrdili nawili), firfitisa da xaxisagan 

(milis firfitaSi gadasvlis adgili). zogierT mcenares frCxi-

lisa da firfitis sazRvarze uviTardeba sxvadasxvanairi gamo-

nazardebi, kbilanebi, danamatebi da a. S, romelTac ewodebaT 

gvirgvinTanebi.  

yvavilis mfaravi foTlebi (jamis foTolakebi da gvirgvi-

nis furclebi) erTad Seadgenen yvavilsafars. yvavilsafari 

SeiZleba iyos martivi anu erTsafriani — Tu yvavils ara aqvs 

an jami, an gvirgvini. aseT SemTxvevaSi martivi yvavilsafari Se-

iZleba iyos an gvirgviniseburi (SroSana, tita) an mwvane, jamise-

buri, rogorc marcvlovnebs, muxas, arys da a.S.  

yvavilsafari SeiZleba iyos ormagi, Tu yvavilSi aris ja-

mic da gvirgvinic. yvavilovani mcenareebis umravlesobaSi yva-

vilsafari ormagia. zogjer yvavilSi srulebiT ar aris yva-

vilsafari. aseT yvavils ewodeba SiSveli anu usafro. 

yvavilSi mtvrianebis erTobliobas ewodeba androceumi 

(berZ. ,,andros”-mamrobiTi), xolo nayofis foTlebis erTobli-

obas — gineceumi (berZ. ,,gine”-mdedrobiTi) 

Tu yvavilSi warmodgenilia yvela zemoTaRniSnuli orga-

no, maSin aseT yvavils ewodeba sruli, erT-erTi organos arar-

sebobis SemTxvevaSi yvavils arasruli ewodeba. 

 simetriis mixedviT yvavilSi arsebobs agebulebis ori va-

rianti. umetes SemTxvevaSi yvavils aqvs radialuri simetria, 

e.i. radialuri mimarTulebiT bevrjer SeiZleba sibrtyeze gav-

yoT is or simetriul nawilad. aseT yvavilebs ewodeba swori 

anu aqtinomorfuli (mag. vaSlis, komSis, SroSanis). sxva Sem-

TxvevaSi yvavils aqvs monosimetriuli agebuleba. aseT yvavi-

lebs ewodeba araswori, anu zigomorfuli (mag. iaJuJuna, or-

qidea, devispira da sxv.).  

 farulTeslovan mcenareTa umravlesobis yvavilebs aqvT 

mtvrianebi da butko. aseT yvavilebs ewodeba orsqesiani anu 
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hermafrodituli (mag. xorblis, bambis, mzesumziris da sxv.). 

zogierT mcenareTa yvavili erTsqesiania (mag. kaklis, tirifis, 

simindis, kitris da sxv.) an mtvrianiani-mamrobiTi, an butkoia-

ni-mdedrobiTi. mcenare erTsqesiani yvavilebiT SeiZleba iyos 

erTsaxliani, orsaxliani da mravalsaxliani. erTsaxlian mce-

nareebs ekuTvnian iseTebi, romlebsac mamrobiTi da mdedrobi-

Ti yvavilebi ganviTarebuli aqvT erTidaimave egzemplarze (ka-

kali, simindi, sazamTro, kitri da sxv.) orsaxlian mcenareebs 

ekuTvnian isini, romelTac mdedrobiTi yvavilebi uviTardebaT 

erT egzemplarze, mamrobiTi — meoreze (kanafi, ispanaxi, tiri-

fi, verxvi da sxv.). mravalsaxlian anu sqesis poligamur mcena-

reebs ekuTvnian iseTi saxeobebi, sadac gvxvdeba sqesis mixedviT 

sxvadasxva yvavilTa kombinacia — mdedrobiTis, mamrobiTis, 

orsqesianis da maTi sxvadasxvanairi ganlageba erTidaimave mce-

nareze (mag. nekerCxali, barda, TuTa, leRvi da sxv.). 

  

 

nax. 64. SroSanis samtvre parkis ganivWrili 

1 – damakavSirebeli parenqima,  2 — samtvere budeebi, 3 — epidermisi,  

4 — endoteciumi, 5 — tapetumi, 6 — mtvris marcvlebi. 
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yvavilSi mtvrianebis erTobliobas ewodeba androceumi 

(berZ. ,,andros”-mamrobiTi). mtvriana Sedgeba ori nawilisagan: 

mtvrianas Zafisa da samtvre parkisagan. mtvrianas Zafi mikros-

porofilis homologia, xolo samtvre parki — sorusis. mtvria-

nas Zafi SeiZleba iyos cilindruli, brtyeli, lentiseburi da 

a.S. zogjer is Zalian moklea da samtvre parki mjdomared gveC-

veneba. samtvre parki mtvrianas ZiriTadi nawilia, umetes Sem-

TxvevaSi is oTxbudiania, iSviaTad-orbudiani. TiToeuli sam-

tvre parki Seesabameba mikrosporangiums. 

 samtvre parkis ganivWrilze SeiZleba SevamCnioT Semdegi 

qsovilebi (nax. 64): garedan viTardeba epidermisi, mis qveS mo-

Tavsebulia endoteciumi, romlis ujredebs axasiaTebs sxva-

dasxvanairi gasqelebebi, romlebic xels uwyoben samtvre par-

kis gaxsnas. endoteciumis qveS ganlagebulia parenqimuli uj-

redebis 1-3 Sre. samtvre parkis kedlis yvelaze bolo Srea ta-

petumi, romelic sporogenul qsovils awvdis sakveb nivTiere-

bebs, magram mikrosporebis warmoqmnis Semdeg igi, rogorc wesi, 

iSleba. 

mtvrianas ganviTareba Semdegi YTanmimdevrobiT xdeba: 

sul pirvelad yalibdeba epidermisi. epidermisis qveSa ujrede-

bi iwyeben gayofas tangentaluri mimarTulebiT (zedapiris pa-

ralelurad). amasTan samtvre parkis kuTxeebSi yalibdeba ar-

qesporiumi, Semdeg tapetumi. Cveulebriv gayofadi ujredebis 

SigniTa fenidan yalibdeba arqesporiuli qsovili, gareTa fe-

nidan-tapetumi. samtvre budeebs tapetumi gars ertymis yvela 

mimarTulebiT. tapetumis nawili, romelic periferiisakenaa 

miqceuli, warmoiSoba epidermisisqveSa ujredebisagan, xolo 

SigniTa fena-damakavSirebeli parenqimisagan. budeebSi mtvris 

marcvlis formirebisas tapetumis ujredebi ixarjeba, rogorc 

sakvebi nivTierebis wyaro am marcvlebis formirebaze. mikros-

porebis warmoqmnis Semdgom misi ujredebi, rogorc wesi, nad-

gurdeba.  

samtvre parkSi moTavsebulia sporogenuli qsovili, rome-

lic warmoqmnis mikrosporebs (mtvris marcvlebs). maTi warmoq-

mna xdeba meiozis procesis Sedegad. 
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M mtvrianis samtvereebSi moTvsebulia bevri diploiduri 

ujredi, romlebic iyofa meiozis gziT. Sedegad yoveli diplo-

iduri ujredidan warmoiqmneba 4 haploiduri ujredi (mikros-

porebi), romlebic mtvris marcvlad gardaiqmneba. TiToeuli 

mtvris marcvlis haploiduri ujredi kvlav iyofa mitozurad 

da warmoiqmneba 2 haploiduri ujredi: vegetatiuri da genera-

ciuli. generaciuli isev iyofa mitozurad da warmoiqmneba        

2 spermia. isini umoZravoa, amitomac moZraoben samtvre milTan 

erTad (nax. 65).  

 mtvris marcvals aqvs ori garsi: intina (SigniTa garsi) da 

egzina (gareTa garsi). intinas aqvs Txeli apkis struqtura. eg-

zina sqelia da gaJRenTilia cviliTa da kutiniT. mtvris mar-

cvali, romelic Sedgeba ori ujredisagan — vegetatiuri da ge-

neraciuli — iTvleba momwifebulad. orujredian mtvris mar-

cvalSi sasqeso ujredebi jer kidev araa. isini warmoiSobian ma-

Sin, roca mtvris marcvali moxvdeba butkos dings, daiwyebs ga-

Rivebas da warmoSobs butkos svetSi mtvris mils.  

 

 

nax. 65. momwifebuli mamrobiTi gametofitis — 

 mtvris marcvlis formirebis sqema. 

 

nayofis foTlebis erTobliobas ewodeba gineceumi (berZ. 

,,gine”-mdedrobiTi). nayofis foTlebi (megasporofilebi) kide-

ebiT Sezrdisas qmnian daxSul organos — butkos, romelic me-

gasporebis, megagametebis (kvercxujredis) ganviTarebisa da 

ganayofierebis gansaxorcieleblad aris momarjvebuli. 
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zogjer ramdenime nayofis foToli erTad Sezrdis Semdeg 

warmoqmnis erT butkos, an kidev yvavilis TiToeuli nayofis 

foToli qmnis damoukidebel butkos. amasTan dakavSirebiT ar-

Ceven hineceumis or tips (nax. 66.): a) apokarpuls, rodesac na-

yofis foTlebi Seuzrdelad, Tavisuflad sxedan da TiToeuli 

maTgani formirdeba, rogorc erTi damoukidebeli butko (baia, 

magnolia), da 2) cenokarpuls, roca butko erTia da warmoSo-

bilia Sezrdili nayofis foTlebisagan. М 

 
nax. 66. hineceumis ZiriTadi tipebi: 

1 — apokarpuli, 2 — sinkarpuli, 3 — parakarpuli, 4 — lizikarpuli. 

 

arCeven cenokarpuli butkos sam tips: 

1.sinkarpuli — warmoiSoba ramdenime Rrmad Sezrdili nas-

kvis foTlisagan, romlebic warmoadgenen mravalbudian naskvs 

(SroSanisebrSi, vaSlisebrSi).  

2.parakarpuli — warmoiSoba ramdenime nayofis foTlisa-

gan, romlebic Rrmad ar arian Sezrdili da qmnian erTbudian 

naskvs (qvatexiebi, fxija). 

3.lizikarpuli — warmoSobilia ramdenime nayofis foTli-

sagan, romlebic agreTve qmnian erTbudian naskvs (mixakisebri). 

butko Sedgeba 3 nawilisagan: naskvis, svetisa da dingisa-

gan.  

naskvi butkos yvelaze mniSvnelovani nawilia. nayofis 

foTlebi kideebiT Sezrdisas warmoSoben butkos daxSul na-

wils — naskvs. naskvis SigniTa zedapirze warmoiSoba Teslkvir-

tebi. naskvis daxSuli SigniTa Rru — kamera asrulebs Tes-
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lkvirtisa da masSi mimdinare procesebis damcvel funqcias. 

sveti da dingi warmoiSoba kideebiT Sezrdili nayofis foTle-

bis zeda wagrZelebuli nawilidan. zogjer sveti ar viTardeba, 

am SemTxvevaSi dingi mjdomarea.  

sxvadasxva yvavilSi naskvis mdebareoba damokidebulia nas-

kvis yvavilsafarTan Sezrdis xarisxze. arCeven zeda, qveda da 

naxevradqveda naskvs (nax. 67). 

zeda naskvs uwodeben Tavisufal, yvavilsafarTan Seuz-

rdel naskvs. zeda naskvi Tavisuflad zis yvavilsajdomze da 

TiTqos yvavilis Semoklebuli Reros daboloebas warmoadgens 

(qliavisebrni, parkosnebi, jvarosnebi da sxva). Yyvavils am Sem-

TxvevaSi ewodeba butkosqveSa. 

qvedas uwodeben iseT naskvs, romelic an mTlianad aris 

Sezrdili gafarToebul yvavilsajdomsa da jamTan, da aseT 

SemTxvevaSi yvavilsafari butkos zeviTaa (kaqtusisebrni, gog-

rasebrni), an roca yvavilsajdomi naskvis formirebaSi ar Rebu-

lobs monawileobas da nayofis foTlebi exorcebian mtvriane-

bisa da yvavilsafris fuZeebs (vaSlisebrni, mocvi da sxv.). na-

xevradqveda naskvi yvavilsajdomTan da jamTan Sezrdilia na-

xevrad da yvavilSi amoSverilia misi mxolod zeda naxevari 

(broweulis zogierTi jiSi, askilis, marwyvis zogierTi saxeoba 

da sxv.). naxevradqveda naskviani yvavilsafris mdebareoba but-

kosTanaa. 

 

nax. 67. naskvis mdebareoba yvavilSi 

a,b, – zeda, g – qveda, d – naxevradqveda. 

МОДУЛЬ 2. ВЕГЕТАТИВНЫЕ И ГЕНЕРАТИВНЫЕ ОРГАНЫ Р 
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naskvis SigniT mdebareobs Teslkvirti, romlisaganac vi-

Tardeba Tesli. Teslkvirti yalibdeba borcvidan, romelic na-

yofis foTolze warmoiSoba. ganviTarebis dasawyisSi Tes-

lkvirtis borcvis garSemo or rgolad Caisaxeba Teslkvirtis 

safarveli. Fformirebuli Teslkvirti warmoadgens mravaluj-

redian kvercxisebur warmonaqmns ori, iSviaTad erTi safarve-

liT. warmoSobis adgils, anu Teslkvirtis mimagrebis adgils 

nayofis foTlebze ewodeba placenta.  

ganviTarebul Teslkvirts aqvs Semdegi nawilebi: 1. funiku-

lusi anu Teslkvirtis yunwi, 2. nucelusi — Teslkvirtis cen-

traluri nawili (nucelusi Teslkvirtis mniSvnelovani nawilia, 

masSi yalibdeba erTaderTi megaspora mdedrobiT gametofitad, 

sadac Semdgom xdeba ganayofiereba da Canasaxis warmoSoba), 3. in-

tegumentebi — Teslkvirtis safarveli (Cveulebriv, farulTes-

lovan mcenareTa Tesls aqvs ormagi safarveli). erTsafarvelia-

ni Teslkvirti gvxvdeba zogierT parkosanSi, baiasebrSi, vardi-

sebrSi da sxva. varaudoben, rom Teslkvirtis erTsafarvlianoba 

meoradi movlenaa, ori safarvelis Sezrdis Sedegia. 4. mikropi-

le anu mtversavali — Teslkvirtis wvero, 5. qalaZa — Teslkvir-

tis fuZe.  

    Teslkvirtis nucelusSi formirdeba megaspora. megaspo-

ris warmoSobamde Teslkvirtis nucelusis subepidermul fena-

Si viTardeba erTi arqesporuli ujredi — megasporis deda uj-

redi. es ujredi reduqciulad iyofa da warmoSobs oTx megas-

poras. es megasporebi viTardebian uTanabrod. erTi maTgani 

ufro Cqara viTardeba sxvebTan SedarebiT, ris gamoc danarCeni 

sami megaspora degenerirebas ganicdis (ganiwoveba). megasporis 

gaRiveba da mdedrobiTi gametofitis ganviTareba iwyeba megas-

poris birTvis dayofiT da misi ujredis gaWimviT. megasporis 

birTvi SualedebiT iyofa samjer mitozis gziT. warmoiqmneba 8 

birTvi, romelTagan oTxi ganlagdeba megasporis gaRivebuli 

ujredis erT polusze da oTxi — meoreze. Semdeg megasporis 

TiToeuli polusidan TiTo birTvi miemarTeba centrisaken. am 

birTvebs ewodeba centraluri birTvebi. darCenili sami birTvi 

miemarTeba mikropilesaken da gancalkevdebian TavianTi ci-
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toplazmiT (nax. 68). erTi maTgani gansxvavdeba zomiT da garda-

iqmneba mdedrobiT gametad — kvercxujredad. ori gverdigverd 

ganlagebuli erTnairi ujredi warmoadgens damxmareebs da 

ewodeba sinergidebi. sinergidebis birTvebi ufro wvrili da 

mcire zomisaa, vidre kvercxujredis. kvercxujredi sinergi-

debTan erTad qmnis sakvercxe aparats. sakvercxe aparatis mo-

pirdapire polusze, qalaZis mxares, danarCeni sami birTvi aseve 

gamocalkevdeba, TiToeuli Tavisi citoplazmiT da gardaiq-

mneba damoukidebel ujredad. es ujredebi Seadgenen gaRivebu-

li megasporis antipodebis jgufs. Teslkvirtis centrSi xdeba 

polaruli birTvebis Serwyma (nax. 69).  

 

nax. 68. matitelas Teslkvirtis agebuleba: 

1 — mikropile, 2 — integumentebi, 3 — nucelusi,  

4 — Canasaxis parki, 5 — kvercxujredi, 6 — sinergidebi, 

 7 — antipodebi, 8 — meoradi birTvi. 
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nax. 69. mdedrobiTi gametofitis — Canasaxis parkis formirebis sqema. 

 

imis gamo, rom farulTeslovan mcenareTa mdedrobiTi ga-

metofiti garegnulad parks gvagonebs da ganayofierebis Sem-

deg kvercxujredidan Canasaxi viTardeba, mas Canasaxovani parki 

ewodeba. 

formirebuli Canasaxis parki Seicavs Semdeg elementebs: 

1. sakvercxe aparats, romelic kvercxujredisa da ori si-

nergidisagan Sedgeba. is ganlagebulia Canasaxis parkSi mikro-

piles mxares. sakvercxe aparatis yvela ujredi haploiduria.  

2. antipodebs — sami antipoduri ujredi ganlagebulia Ca-

nasaxis parkis polusze qalaZisken, isini Canasaxis parks amara-

geben sakvebi nivTierebebiT, ujredebi haploiduria. 

3. Canasaxis parkis centralur anu meorad birTvs — mdeba-

reobs parkis centrSi, diploiduria.  

aseTi ujredebisagan Camoyalibebuli Canasaxis parki mza-

daa gasanayofiereblad.  

ganayofiereba. daaxloebiT Canasaxis parkis momwifebis 

momentSi dingi gamoyofs gansakuTrebul motkbo siTxisebur 

sakvebs, romelic warmoadgens mtvris marcvlis gaRivebis ares. 

momwifebuli marcvlebi dingze moxvedrisas iwyeben gaRivebas. 

am dros warmoiSoba mtvris mili. butkos svetSi Cazrdil sam-

tvre milSi Tesklvirtisagan miemarTebian vegetatiuri da ge-

neraciuli birTvebi. generaciuli birTvi gzadagza Suaze iyo-

fa da warmoSobs or ujred — spermias, momsxo birTviT, cotao-

deni citoplazmiT maT irgvliv. naskvSi Sesvlisas samtvre mili 

ganagrZobs zrdas, aRwevs Teslkvirtis mikropiles da Sedis nu-

celusSi, iqidan Canasaxis parkSi. Canasaxis parkSi moxvedrili 
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ori spermia axdens ormag ganayofierebas: erTi uerTdeba kver-

cxujreds, ris Semdeg yalibdeba diploiduri zigota. meore 

spermia ki uerTdeba Canasaxis parkis centralur diploidur 

ujreds, ris Sedegad yalibdeba triploiduri ujredi (trip-

lofaza) (nax. 70). vegetatiuri birTvi da mtvris marcvlis ci-

toplazma ganiwoveba Canasaxis parkis citoplazmaSi. ganayofie-

rebuli kvercxujredidan warmoiSoba Teslis Canasaxi. Canasa-

xis parkis ganayofierebuli centraluri birTvidan iqmneba 

Teslis endospermi. ormagi ganayofierebis dasrulebis Semdeg 

Teslkvirti viTardeba Teslad.  

 

nax. 70. yvavilovan mcenareTa ormagi ganayofiereba 

 

1spermia+ kvercxujredi = zigota—> Canasaxi  

spermia+ diploiduri ujredi= triploiduri ujredi  —>  
endospermi (samarago qsovili) 

Teslkvirtis kani
 —> Teslis kani  

naskvis kedeli  —>  nayofgaremo  

 

 nayofi  
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ganayofierebis procesisaTvis aucilebeli pirobebia: 

 

1. sasqeso ujredebis erTdrouli momwifeba. 

2. gametebis drouli Sexvedra. 

3. sasqeso ujredebis biologiuri SeTavsebadoba  

 

ormagi ganayofierebis biologiuri arsi metad didia. mce-

nareTa ganviTarebis ciklSi CarTulia triplofaza, romelic 

warmodgenilia endospermiT da momaval Canasaxs gadascems au-

cilebel sakveb nivTierebebTan erTad ded-mamis memkvidrul 

Tvisebebs. farulTeslovani mcenareebi ormagi ganayofierebis 

meSveobiT da hibriduli warmoSobis endospermiT floben ma-

Ral sasicocxlo Tvisebebs.  

 ganayofierebis normaluri procesi, roca xdeba samtvre 

milis SeRweva Canasaxis parkSi mikropiles gziT, iwodeba para-

gamiad.  

ganayofiereba, rodesac samtvre milis SeRweva Canasaxis 

parkSi xdeba ara mikropiles gziT, aramed qalaZis gziT, iwode-

ba qalaZogamiad (mag. TxilSi, arySi, rcxilasa da muryanSi). 

 

 

yvavilis formula 

 

yvavilis agebulebis pirobiTad aRniSnisaTvis gamoiyeneba 

misi formula. misi Sedgenisas iTvaliswineben yvavilis simet-

rias, sqesobriv tips, misi organoebis ricxvsa da ganlagebis 

wess yvavilSi, agebulebis sxva Taviseburebebs.  

yvavilis formulas adgenen Semdegnairad: 

  —mamrobiTi yvavili 

 —mdedrobiTi yvavili 

  —orsqesiani yvavili 

aqtinomorful yvavils aRniSnaven varskvlaviT(∗) , zigo-

morfuls isriT(↑ an ↓),martiv yvavilsafars aRniSnaven aso P,  
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jams — Ca( Calux), 

gvirgvins--  Co (Corona), 

mtvriana (androceumi) — A A (Androceum) 

butko (gineceumi) — G (Gynoeceum) 
 

yvavilis nawilebis ricxvi iwereba gverdiT Sesabamisi niS-

niT (mag. G5, А5), Tu yvavilis TiToeuli wevris nawilebi Sezrdi-

lia, maSin ricxvi Caismeba frCxilebSi(Ca(5)). Tu naskvi qvedaa, 

cifrs, romelic gviCvenebs nayofis foTlebis ricxvs, ukeTde-

ba horizontaluri xazi zemodan da Tu zedaa-qvemodan. roca 

yvavilis nawilebis ricxvi 12-s aRemateba, ismeba usasrulobis 

niSani ∞. Tu yvavilis mocemuli nawilebi ganlagebulia ara 

erT, aramed or rigad, maSin asosTan iwereba ori cifri, romle-

bic SeerTebulia «+»  niSniT (mag. P3+3 ). 

          vaSli —  

 askili —  

 barda —  zigomorfuli yvavili 

kartofili —  

 

davaleba 1. mudmivi preparatis gamoyenebiT mtvrians samtvre 

parkis mikroskopuli agebulebis gacnoba. 

samuSaos msvleloba: daaTvaliereT preparati mcire gadide-

baze. garedan samtvre parki dafarulia erTSriani 

epidermisiT, mis qveS moTavsebulia fibrozuli Sre 

(endoteciumi), romelic Sedgeba didi zomis ujrede-

bis erTi an ramdenime rigisagan. samtveres yvelaze 

SigniTa Sre aris tapetumi. samtveres budeebSi moTav-

sebulia mikrosporebi.  

CaixateT mtvrianas samtvre parkis ganivWrili. 

aRniSneT: epidermisi, endoteciumi, Sua Sreebi, tapetumi, mik-

rosporebi.  
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davaleba 2. damtvervis procesis erT-erTi stadiis Seswavla 

mudmivi preparatis ,,mtvris marcvali butkos din-

gze” gamoyenebiT.  

samuSaos msvleloba: daaTvaliereT butkos dingi (mtvris mar-

cvaliT).  

CaixateT mtvris marcvali butkos dingze. 

aRniSneT butkos dingi, mikrosporebi.  

 

davaleba 3-5. sxvadasxva tipis yvavilebis agebulebis Seswavla 

da maTi formulebis Sedgena. 

samuSaos msvleloba: daaTvaliereT sxvadasxva tipis yvavile-

bis agebuleba. 

CaixateT SemoTavazebul mcenareTa yvavilebis sqematuri age-

buleba. naxatebis qveS miawereT maTi formulebi. 

 

sakontrolo kiTxvebi: 

 

1.  romeli ZiriTadi elementebisagan Sedgeba yvavili? 

2.  daasaxeleT yvavilebis ZiriTadi morfologiuri tipebi. 

3.  daasaxeleT yvavilsafaris nawilebis funqciebi da aRwereT 

maTi agebuleba. 

4.  aRwereT mtvrianas morfologiuri da anatomiuri agebule-

ba. sad mimdinareobs farulTeslovan mcenareebSi mikrospo-

rogenezis procesi, mamrobiTi gametofitis formireba, mik-

rogametogenezi?  

5.  daasaxeleT gineceumis tipebi. romelia butkos ZiriTadi na-

wilebi? ra mniSvneloba aqvs mcenareTa evoluciaSi naskvis 

warmoqmnas? 

6.  aRwereT Teslkvirtis agebuleba. sad mimdinareobs farul-

Teslovan mcenareebSi megasporogenezis procesebi? rogori 

agebuleba aqvs mdedrobiT gametofits? 

7.  ra biologiuri mniSvneloba aqvs ormag ganayofierebas fa-

rulTeslovan mcenareebSi? 
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Tema — yvaviledis tipebi. mcenareTa damtverva. 

 

samuSaos mizani: yvaviledebis nairgvarobisa da farulTeslo-

van mcenareTa damtvervis tipebis Seswavla. 

amocana:  

1.sxvadasxva tipis yvaviledebis morfologiuri ana-

lizis Catareba herbariumis nimuSebis mixedviT. 

2.entomofiluri da anemofiluri yvavilebis Aagebule-

bis Taviseburebebis Seswavla. 

 

 

Teoriuli cnobebi 

 

yvavilebi mcenareze ganlagebulia jgufebad, romelTac 

yvaviledebi ewodebaT. yvavilebi mcenareze ganlagebulia an 

cal-calke an jgufurad. yvaviledi warmoadgens gansakuTrebu-

li tipis ylorts. yvaviledis RerZze nacvlad foTlebisa imyo-

feba yvavilebi.  

yvaviledebis kalasifikacias safuZvlad udevs ori niSani: 

RerZis datotvis Tavisebureba da maTi datotianebis xarisxi. 

datotvis wesis mixedviT arCeven yvaviledis or jgufs: mo-

nopodiurs anu botriuls da simpodiurs anu cimozurs.  

botriuli yvaviledis zrda SeuzRudavia, gverdiTi tote-

bis ricxvi ganusazRvreli, amitom xSirad ganusazRvrel yvavi-

leds eZaxian. botriul yvaviledSi mTavari RerZi kargadaa ga-

mosaxuli da yvavilebis gaSla xdeba fuZidan wverosaken, e.i. ak-

ropetalurad. 

cimozuri yvaviledis zrda SezRudulia. aseTi yvaviledi 

warmoadgens gansazRvruls, radgan gverdiTi totebis ricxvi 

gansazRvrulia da damaxasiaTebelia saxeobisa da gvarisaTvis.  

monopodiuri anu botriuli yvaviledebi arian martivi 

da rTuli. martivebi ar itotebian, yvavilebi mTavar RerZze 

martoulad arian ganlagebuli. rTuli botriulebi itotebian 

da mTavar RerZze imyofebian gverdiTi ganStoebebi yvavilebiT.  

martivi botriuli yvaviledebia: 
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m a r t i v i          b o t r i u l i          y v a v i l e d e b i 

 

 

mtevani — mTavar RerZze yvavilebi sxedan daaxloebiT Ta-

nabari sigrZis yunwebze (kombosto, TeTri akacia, xanWkola, 

SroSani, sumbuli) 

TavTavi — yvavilebi wagrZelebul RerZze mjdomarea (mra-

valZarRva, TuTis mdedrobiTi yvaviledi, tirifi) 

xorcovani TavTavi — Cveulebrivi TavTavisagan gansxvave-

biT yvaviledis mTavari RerZi Zlier gamsxvilebulia (simindis 

mdedrobiTi yvaviledi). 

mWada — gansxvavdeba mtevanisa da TavTavisagan imiT, rom 

yvaviledis RerZi moxrilia (Txili, kakali, aryi, verxvi).  

fari — yvavilebi yvaviledis wagrZelebul RerZzea ganla-

gebuli sxvadasxva sigrZis yvavilis fexze, ise rom yvela yvavi-

li imyofeba erT sibrtyeSi (msxali, vaSlis zogierT jiSi).  

martivi qolga — yvaviledis RerZi Semoklebulia, yvavi-

lebs aqvT Tanabari sigrZis yunwebi, romlebic ganlagebulia 
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erT sibrtyeSi, riTac gvagoneben qolgas (Sindi, xaxvi, furisu-

la, alubali, bali). 

Tavaki — yvaviledis RerZi Semoklebulia, yvavilebi axlo-

axlo myof muxlebze mjdomarea, an Zlier mokle yunwebi aqvT. 

yvaviledis wveri qinZisTaviviT gaganierebulia(samyura).  

kalaTa — yvaviledis mTavari RerZi Semoklebulia da Tef-

Sis magvarad gaganierebuli, yvavilebi am TefSisebr yvaviledSi 

mjdomarea. TiTqmis yvela rTulyvavilovnebis yvaviledi kala-

Taa(gvirila, babuawvera, mzesumzira) (nax. 71.).  

 

 

nax. 71.martivi botriuli yvaviledebis tipebis sqema 

1 — mtevani, 2 — fari, 3 — TavTavi, 4 — qolga, 5 —xorcovani TavTavi, 

6 — Tavaki, 7 — kalaTa. 

 

rTuli botriuli yvaviledebia (nax. 72):  

rTuli mtevani anu sagvela — yvaviledis mTavar RerZze 

yvavilebi ki araa ganlagebuli, aramed mtevani (vazi, iasamani) an 

TavTaviseburi yvaviledi (Svria, wivana), 

rTuli TavTavi — yvaviledis mTavar RerZze ganlagebulia 

TavTunebi (xorbali, qeri, Wvavi da sxv.), 

rTuli qolga — yvaviledis Semoklebuli mTavari RerZis 

ganStoebebze (meore rigis RerZebze) Tanabari sigrZis fexebiT 

ganlagebulia qolgebi (kama, diyi da sxva qolgosnebi),  

rTuli fari an farisebri sagvela itoteba imgvarad, rom 

yvaviledis mTavari RerZi yvavilebiT erT sibrtyeSi iviTarebs 

martiv farebs (asfurcela, Zaxveli, anwli), 

rTuli TavTavi warmoadgens ori tipis yvaviledis rTul 

Sexamebas. am tipSi mTavari RerZis gverdiT ganStoebebze imyo-

feba martivi TavTavebi (simindis mamrobiTi yvaviledi). 
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nax. 72. rTuli botriuli yvaviledebis tipebis sqema 

1 — ormagi mtevani, 2 — rTuli qolga, 3 —sagvela, 4 — rTuli fari. 

 

cimozuri (simpodiuri) yvaviledi — ekuTvnis simpodiu-

rad da cru diqotomiurad datotvili yvaviledebi. yvavilebis 

zrda gansazRvrulia. arCeven cimozuri yvavilebis sam tips 

(nax. 73): 

1.monoxaziumi (erTsxiviani kenwrulyvavila) — yvavilebis 

TiToeuli rigi yvaviledSi warmoadgens gverdiT tots, rome-

lic bolovdeba yvaviliT. isini ori saxisaa: 

xveula anu lokokina — yvavilebi viTardeba calmxrivad. 

RerZi warmoSobs yvavilebis xveul rigs erTi mimarTulebiT da 

bolovdeba yvaviliT (kesane), 

klaknia — yvavilebi ganlagebulia gverdiT totze, romle-

bic gamodian TanmimdevrobiT xan erT, xan meore mxareze (gla-

diolusi, lencofa),  

2.dixaziumi (orsxiviani kenwrulyvavila) — yvaviledis 

TanmimdevrobiT crudiqotomiurad datotvili rigebi bolov-

debian yvaviliT (mixakisebrni),  

3.pleoxaziumi (mravalsxiviani kenwrulyvavila) — RerZi, 

romelic bolovdeba yvaviliT, gverdiT totze ufro Zlierad 

izrdeba (bevri tuCosani) (tabula 1). 
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Mmonoxaziumi 

erTsxiviani 

TiToeuli 

rigi yvavi-

ledSi warmo-

adgens gver-

diT tots, 

romelic bo-

lovdeba yva-

viliT 

(kesane, gladi-

olusi) 

 

xveula, loko-

kina 

 

klaknia 

dixaziumi 

orsxiviani 

yvaviledis cru-

diqotomiurad 

datotvili rige-

bi sruldeba yva-

viliT (mixakiseb-

rni) 

 

 pleoxaziumi 

Mmravalsxiviani 

RerZi, romliTac bo-

lovdeba yvavili, 

gverdiT totze ufro 

Zlierad izrdeba. 

(rZianebi) 

 

 

tabula 1. cimozuri yvaviledebis tipebi 

 

nax. 73. cimozuri yvaviledebis sqema 

1 — xveula, 2 — klaknia (monoxaziumi), 3 — dixaziumi, 4 — pleoxaziumi. 
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yvaviledebis warmoqmna aris damtvervisadmi maRali speci-

alizaciis niSani. rogorc entomofiliisas, ise anemofiliisas 

yvaviledebSi yvavilTa damtvervis albaToba izrdeba. amave 

dros yvaviledebSi yvavilebis gaxsna xdeba ara erTdroulad, 

aramed TanmimdevrobiT, rac axangrZlivebs SesZlebeli dam-

tvervis periods. yvaviledebSi izrdeba naskvis mwerebisagan 

dacvis garantia araxelsayreli faqtorebisagan yvavilis dazi-

anebis dros. 

 

 

d a m t v e r v a 

 

damtverva ewodeba mtvris dacemas butkos dingze. dam-

tverva ori saxisaa: TviTdamtverva da jvaredini damtverva. 

erTsqesian mcenareebSi damtverva jvaredinia.  

 TviTdamtverva ewodeba mtvris marcvlis moxvedras Ta-

visive yvavilis butkos dingze. cxadia, TviTdamtverva xdeba 

orsqesian yvavilebSi, magram yvavilis agebuleba saamisod unda 

iyos mowyobili: mtvrianebi ganlagebuli unda iyos dingis ze-

modan, samtvre parkis gaxsna unda moxdes dingis mxares — mtve-

ri advilad unda daeces mas, mtversa da kvercxujreds Soris 

unda iyos fiziologiuri Sesabamisoba, rac mdgomareobs maT 

erTdroulad momwifebaSi — diqogamia (mtvris ufro adreuli 

momwifeba iwodeba — proterandriad, xolo butkos — protohi-

niad). TviTdamtvervis SesaZlebloba warmoadgens mcenarisaT-

vis sarezervo saSualebas, Tu ar Sedga jvaredini damtverva.  

TviTdamtvervis Semdeg xdeba TviTganayofiereba. kver-

cxujredis ganayofierebas Tavisive mtvriT ewideba avtogamia 

(xorbali, Svria, qeri, barda, lobio, da sxv.). zogierT mcenareSi 

yvavilebi ar iSleba da maTi damtverva xdeba kokorSi. aseT gaux-

snel yvavilebs ewodeba kleistogamiuri. am yvavilebSi mtveri 

umniSvnelo raodenobiT warmoiqmneba, samtvre parkebi arc ki ix-

sneba da mtveri Rivdeba samtvre parkSive, romelic dings exeba.  

 TviTdamtvervas aqvs didi mniSvneloba wminda jiSebis Se-

sanarCuneblad.  
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 jvaredinia damtverva rodesac erTi mcenaris mtveri 

ecema meore mcenaris butkos dingze. faqtorebi romlebic ga-

napirobeben jvaredin damtvervas, Semdegia: rodesac Tavisive 

mtvriT ganayofiereba ar xdeba (TviTsteriluroba), yvavilebi 

erTsqesiania, orsaxliania, mtvrianebi ganlagebulia dings qve-

moT, mtveri da kvercxujredebi mwifdebian sxavadasxva dros. 

jvaredini damtvervis gansaxorcieleblad mcenare moiT-

xovs gansazRvrul damxmare faqtorebsa da agentebs. agentebad 

umetesad gvevlineba mwerebi da qari. mwerebiT damtvervas ewo-

deba entomofilia, qaris saSualebiT — anemofilia, wyliT — 

hidrofilia, frinvelebiT-ornitofilia, WianWvelebiT — 

mirmekofilia.  

 anemofilia anu qariT damtverva. mcenareebi, romlebic 

qariT imtvereba, gamoirCevian ulamazo wvrili yvavilebiT, isi-

ni neqtars ar gamoyofen da surnels moklebulni arian. bevr 

mcenareSi wvrili yvavilebi Sekrebilia mWadasa (aseTi tipis 

yvaviledebi haeris mcire moZraobiT advilad irxeva da gamud-

mebiT fantavs mtvers) da TavTavis tipis usandomo yvavilede-

bad. qariT damtveravi mcenareebis mtveri Zalian msubuqia, ris 

gamoc haeris mcire moZraobas is gadaaqvs did manZilze — 3-5 ki-

lometrze da ufro Sors. mtveri warmoiSoba didi raodenobiT, 

rac iZleva imis garantias, rom misi mcire nawili mainc moxvde-

ba dings (mag. simindis erTi mcenare warmoSobs 50 000 000 mtvris 

marcvals), zogierT mcenares (Wvavi) uviTardeba moqanave sam-

tvereebi (samtvre parkebi Camokidebulia mtvrianas grZel Zaf-

ze da rxevisas fantavs mtvers). qariT damtveravi mcenareebi 

gvxvdeba rogorc balaxovan, ise merqnian mcenareebSi. 

 entomofilia, anu mwerebiT damtverva. mwerebi etanebian 

yvavilebs neqtrisa da Weos (mtveri) mopovebis mizniT da axde-

nen jvaredin damtvervas — gadaaqvT mtveri erTi yvavilidan me-

ore yvavilis dingze. mwerebis misazidad entomofiluri mcena-

reebis Seguebani metad mravalferovania: 

1. maTi yvavilebi lamazia, mimzidveli, mkveTrad Seferili 

yvavilsafariT. bevrs aqvs saintereso, lamazi yvaviledebi — ka-
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laTa (rTulyvavilovanni), Tavaki (samyura), mtevani (akacia, ia-

samani) da sxva.  

2. bevrs ganviTarebuli aqvs gansakuTrebuli jirkvlebi — 

saneqtreebi. neqtriT mdidar mcenareebs ewodeba Taflovani 

(vardnairebi, qolgosnebi, rTulyvavilovanebi da sxv. ). 

3. mwerebiT damtveravi mcenareebis yvavilebi mdidaria 

mtvriT. aseT mcenareebs ewodeba mtverosani anu Weosani. maTi 

mtvrianebi didronia, xolo mtveri — webovani. mtvris marcvlis 

zedapiri xaoiania, riTac advilad Cerdeba mweris sxeulze.  

4. yvavilebi mdidaria aromatuli eTerovani zeTebiT. aro-

mati miiReba eTerovani zeTebis TandaTan aorTqlebiT, rome-

lic aZlevs orientacias mwerebs did manZilze. sasiamovno aro-

mati ganpirobebulia am yvavilebSi benzoloiduri, parafinoi-

duri naerTebiT, terpenuli eTerovani zeTebis jgufiT. 

zogierTi mcenaris yvavilSi grovdeba indolis jgufis 

eTerovani zeTebi, romlebic gamoscemen arasasiamovno suns. 

aseT yvavilebs mtveraven buzebi, xoWoebi da sxva mwerebi (kune-

lis zogierTi saxeoba, raflezia da sxv).  

 

 
 

jvaredin damtvervas didi mniSvneloba aqvs yvavilovani 

mcenareebis evoluciaSi. jvaredini damtvervis Sedegad yovel 

momdevno TaobaSi memkvidruli safuZveli ganaxlebasa da gam-

didrebas ganicdis axali TvisebebiT, rac mniSvnelovan rols 

asrulebs saxeobaTa warmoSobis procesSi. jvaredini damtver-

vis Sedegad warmoiSoba hibridi, romelic flobs ormag mem-
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kvidrul safuZvels da cxovelunarianobiT aRemateba mSobli-

ur formebs.  

 

davaleba 1-4. herbariumebis gamoyenebiT yvaviledebis sxvadas-

xva tipebis daTvaliereba da aRwera.  

samuSaos msvleloba: daaTvaliereT sxvadasxva tipis yvavile-

debi. 

CaixateT sqematurad martivi da rTuli botriuli yvavilede-

bis da cimozuri yvaviledebis tipebi. 

 

davaleba 5. sveli preparatebis gamoyenebiT entomofiluri 

yvavilebis daTvaliereba da aRwera. 

samuSaos msvleloba: daaTvaliereT entomofiluri yvavilebi. 

CaixateT entomofiluri mcenareebis yvavilTa agebuleba.  

miuTiTeT: saneqtreebi, androceumi, gineceumi, jami, gvirgvini. 

 

davaleba 6. sveli preparatebis gamoyenebiT anemofiluri yva-

vilebis daTvaliereba da aRwera.  

samuSaos msvleloba: daaTvaliereT anemofiluri yvavilebi. 

CaixateT anemofiluri mcenareebis yvavilTa agebuleba. 

miuTiTeT androceumi, gineceumi. 

 

sakontrolo kiTxvebi: 
 

1.  rogoria yvaviledis biologiuri mniSvneloba? 

2. ra niSan — Tvisebebs gamoiyeneben yvaviledebis aRwerisa da 

klasifikaciisaTvis? 

3.  daasaxeleT martivi da rTuli yvaviledebis tipebi. 

4. ra upiratesoba aqvs jvaredin damtvervas TviTdamtvervas-

Tan SedarebiT? 

5.  romeli agentebi gvevlinebian mtvris gadamtanebad? 

6.  ra niSnebiT xasiaTdebian entomofiluri mcenareebis yvavi-

lebi? 

7.  aRwereT anemofiluri mcenareebis yvavilTa agebuleba. 
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Tema — Teslebisa da nayofebis agebuleba 

 

samuSaos mizani: erTlebnian da orlebnian mcenareTa Teslebis 

agebulebis gacnoba. sxvadasxva tipis nayofebis mor-

fologiuri analizi. Teslebisa da nayofebis gavrce-

lebis gzebis gacnoba. 

amocanebi: 

1. orlebnian mcenareTa Teslebis morfologiuri age-

bulebis gacnoba lobios Teslis magaliTze. 

2. marcvlovanTa Teslis anatomiuri agebulebis Ses-

wavla.  

3.sxvadasxva tipis apokarpuli, sinkarpuli, parakar-

puli nayofebis gacnoba. 

 

 

Teoriuli cnobebi 

 

Tesli Teslovan mcenareTa gamravlebisa da gansaxlebis 

organoa, romelic Teslkvirtidan viTardeba. garedan igi da-

farulia kaniT, romelic warmoiqmneba integumentebidan da as-

rulebs damcav funqcias. yvavilovan mcenareTa Tesli Sedgeba 

Canasaxisa da endospermisagan (qsovili samarago nivTierebe-

biT). ormagi ganayofierebis dasrulebis Semdeg kvercxujredi-

dan warmoiSoba Teslis Canasaxi, xolo Teslkvirtis centralu-

ri birTvidan — endospermi. ganayofierebuli kvercxujredi 

(zigota) dasawyisSi ifareba sqeli garsiT, ris Semdeg iwyeba 

mosvenebis periodi (3-4 saaTidan — ramdenime Tvemde). mosvene-

bis periodis Semdeg zigota iyofa ganivi tixariT da warmoSobs 

or ujreds. erTi am ujredTagani miemarTeba mikropilesaken da 

ayalibebs sakidars, romelic amagrebs Canasaxs Canasaxis parkis 

kedelze. qveda ujredidan viTardeba Canasaxi. igi matulobs 

zomaSi da warmoSobs proembrions. misi dayofis Sedegad iqmneba 

jer Canasaxis sferosebri sxeuli, Semdeg igi Rebulobs or-

frTian formas. orlebnianebSi es ori frTa simetriulad vi-

Tardeba da warmoSobs or lebans. erTlebnianebSi erTi Canasa-
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xis lebani viTardeba energiulad, meore — zrdaSi CamorCeba da 

rCeba rudimentis saxiT. Reros zrdis wertili isaxeba lebnebs 

Soris. lebnebsa da sakidars Soris yalibdeba lebnisqveSa mux-

li da Canasaxis fesvi. daaxloebiT amaze Cerdeba Canasaxis gan-

viTareba da ganaxldeba Teslis momwifebis procesSi. 

endospermi viTardeba Canasaxis parkSi. Canasaxis parkis ga-

nayofierebuli centraluri birTvi — triploiduri ,,zigota” 

— ar gadis mosvenebis periods, iyofa da dasawyiss aZlevs en-

dosperms. arCeven endospermis sam tips: nuklealurs, celula-

lursa da Sualedurs. 

nuklealuri tipis dros ganayofierebuli centraluri 

birTvi mravaljer iyofa da Canasaxis parkis RruSi ayalibebs 

mraval triploidur birTvs. dasawyisSi es birTvebi ganlagdeba 

Canasaxis parkis gaswvriv. am droisaTvis Canasaxis parkSi grov-

deba samarago nivTiereba. birTvebs Soris tixarebi warmoiSoba 

bolos. endospermis nuklealuri tipi gvxvdeba erTlebnianebsa 

da zogierT orlebnianSi.  

celulaluri tipis endospermi gansxvavdeba imiT, rom 

ujredis tixarebi warmoiSoba dasawyisSive (es tipi gvxvdeba 

yvelaze maRalorganizebul orlebnian mcenareebSi). 

Sualeduri tipi gansxvavdeba imiT, rom Tavdapirvelad 

orad dayofisas tixari warmoiSoba or birTvs Soris da Canasa-

xis parki iyofa or asimetriul nawilad. SemdgomSi birTvebis 

gayofisas, aRniSnuli tixaris orive mxares birTvebs Soris ti-

xari ar warmoiSoba. misi warmoSoba xdeba mxolod maSin, roca 

warmoiSoba birTvebis sakmarisi raodenoba. es tipi iTvleba 

primitiulad da gvxvdeba baiasebrebSi, dumfarasebrebSi da 

vardnairebis zogierT warmomadgenelSi.  

zogierT mcenareSi endospermi ar warmoiSoba. mis funqci-

as asrulebs nucelusis ujredebidan warmoSobili qsovili. igi 

iwodeba perispermad (mag. mixakisebrebSi, nacarqaTamasebreb-

Si).  

zog mcenareSi endospermi da perispermi ar warmoiSoba da 

sakvebi nivTierebebis maragi grovdeba lebnebSi. aseT Teslebs 
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ewodeba uendospermo (mag.parkosnebSi, rTulyvavilovanebSi, 

jvarosnebSi da a.S.). 

endospermiani Tesli Sedgeba sami nawilisagan: Teslis ka-

nisagan, Canasaxisa da endospermisagan. Canasaxs gaaCnia Canasaxo-

vani kvirti, romlisganac Teslis gaRivebis dros warmoiSoba 

miwiszeda nawili. miwisqveSa nawili sawyis iRebs Canasaxovani 

fesvakidan. marcvlovanebis Canasaxze (nax. 74) aris metad mniS-

vnelovani nawili, e.w. fari. igi imyofeba Canasaxis kvirtis qve-

moT da wagrZelebis Sedegad ikavebs sazRvars Canasaxsa da en-

dosperms Soris. morfologiurad fari warmoadgens Canasaxo-

vani kvirtis pirvel foTols. Canasaxis pirvel foTlebs ewode-

ba lebnebi. marcvlovnebis, SroSanisebrTa da bevr sxva mcenare-

Si erTi lebania. aseT mcenareebs ewodeba erTlebnianebi.  

 

 
nax. 74. xorblis Teslis Canasaxis agebuleba  

1 — koleoptile, 2 — Canasaxovani kvirti, 

3 — Canasaxovani fesvaki, 4 — fari. 

 

faris fiziologiuri daniSnulebaa endospermidan Teslis 

gaRivebis dros sakvebi nivTierebis Sewova.  

uendospermo Tesli (lobio, barda da sxv.) Sedgeba ori na-

wilisagan — Teslis kanisa da Canasaxisagan. sakveb nivTierebaTa 

maragi grovdeba TviT Canasaxis nawilebSi, xSir SemTxvevaSi 



 162 

lebnebSi. mcenareebs, romelTa Teslis Canasaxs aqvs ori lebani, 

ewodeba orlebniani.  

gaRivebuli Teslidan formirdeba patara mcenare, romel-

sac ewodeba aRmonaceni. aRmonacenis fesvi sawyiss Rebulobs 

Canasaxovani fesvidan da mcenaris mTavar fesvad iqceva. fesvis 

ReroSi gadasvlis sazRvarze aris fesvis yeli.  Reroseul na-

wils fesvis yelidan lebnebamde ewodeba lebnebisqveSa muxli. 

Reroze lebnebis mimagrebis adgili warmoadgens pirvel muxls. 

Reros nawils lebnebidan pirveli namdvili FfoTlebis muxlam-

de ewodeba lebniszeda muxli, anu Reros pirveli muxlTaSori-

si.  

nayofis ganviTareba. ganayofierebis Semdeg naskvidan vi-

Tardeba nayofi, Teslkvirti ki gadaiqceva Teslad. nayofi 

icavs garedan Tesls fizikuri da meqanikuri zemoqmedebisagan. 

nayofi Sedgeba ori nawilisagan: Teslisa da nayofgaremosagan. 

TiTqmis yvela mcenareSi Tesli momwifebamde savsebiT dafaru-

lia nayofgaremoTi, xolo momwifebis Semdeg zogierT mcenare-

Si nayofgaremo ixsneba da Tesli mimoifanteba. amasTan dakavSi-

rebiT arCeven xsnad da uxsnad nayofebs. 

 momwifebul nayofSi nayofgaremo Sedgeba sami Srisagan: 

egzokarpiumis, mezokarpiumis da endokarpiumisagan. endokar-

piumi Sedgeba gaxevebuli ujredebis — sklereidebis Srisagan. 

igi gardaqmnilia Teslis gaxevebul safarvelad, romelsac 

kurka ewodeba. kurkaSi momwyvdeuli Tesli mtkicedaa daculi 

araxelsayreli pirobebis zemoqmedebisagan, ris gamoc Canasaxi 

inarCunebs gaRivebis unars xangrZlivi drois ganmavlobaSi. eg-

zo da endokarpiums Soris Sres ewodeba mezokarpiumi. igi xSi-

rad izrdeba, xdeba xorciani da wvniani, ris Sedegadac warmoiq-

mneba wvniani nayofi. nayofgaremos sami Sre qmnis perikarpiums. 

zogjer nayofis momwifebis droisTvis perikarpiumi mSrali 

rCeba, sxva SemTxvevaSi — xorcovani da wvniani. amasTan dakavSi-

rebiT, nayofgaremos konsistenciis mixedviT arCeven mSralsa 

(nax. 75) da xorcovan — wvnian nayofebs (nax. 76).  

 nayofebis morfologia metad gansxvavebulia. nayofis 

foTlebis erTmaneTTan da yvavilis sxva nawilebTan damokide-
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bulebis mixedviT arCeven nayofebis sam jgufs: martivs, 

rTulsa da nayofeds. 

martivi nayofi warmoiSoba erTi butkosagan, romelic 

warmodgenilia erTi an ramdenime Sezrdili nayofis foTlebi-

sagan (anu cenokarpuli gineceumisagan). 

martivi nayofi SeiZleba iyos TviTxsnadi da uxsnadi, mSra-

li da wvniani.  

TviTxsnadi mSrali nayofebia: foTlura, parki, Woti, Wo-

taki, kolofi. uxsnadi mSrali nayofebia:kakali an kakluWa, 

Teslura, frTianTeslura, marcvali. 

TviTxsnadi mSrali nayofebi: 

foTlura — warmoiSoba erTi nayofis foTlisagan, ixsneba 

cal mxareze — wina (muclis) wiburiT. gaxsnisas gvagonebs fo-

Tols, erTi an mravalTesliania. gvxvdeba bevr baiasebrSi. 

parki — warmoiSoba erTi nayofis foTlisagan. Tesli gan-

lagebulia erT mwkrivad, ixsneba orive mxareze — muclisa da 

zurgis nawiburiT, erTi an mravalTesliania. gvxvdeba parkos-

nebis warmomadgenlebSi. 

Woti — warmoiSoba ori nayofis foTlisagan, romlebic 

qmnian erT butkos. Nnayofis sigrZe ramdenjerme aRemateba siga-

nes, orbudiania, mravalTesliani. Tesli ganlagebulia tixris 

kideebze. ixsneba orive mxareze qvevidan zeviT. gvxvdeba jva-

rosnebis (kombosto, boloki) warmomadgenlebSi. 

Wotaki — msgavsia Wotis. gansxvavdeba imiT, rom nayofis ga-

ni 3-4jer aRemateba sigrZes (wiwmatura da sxva jvarosnebi). 

kolofi — warmoiSoba ori an meti nayofis foTlisagan, 

ori an mravalbudiania, zogjer erTbudianic (yayaCo). kolofi 

ixsneba xufiT (lencofa), wiburebiT (bamba), napralebiT (yaya-

Co), kbilanebiT (mixakisebrni) da sxv.  

uxsnadi mSrali nayofebi: 

kakali an kakluWa — axasiaTebs magari gaxevebuli nayofsa-

fari, romelic gvagonebs kurkas (muxa, wifeli da sxv.). bevr Sem-

TxvevaSi warmoiSoba erTi nayofis foTlisagan, erTTesliania. 

Tesli daxSul nayofis safarSi ganlagebulia Tavisuflad. mu-
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xis rkoc SeiZleba mivakuTvnoT kakals (warmoSobilia sami nayo-

fis foTlisagan). 

Teslura — gansxvavdeba kaklisa da kakluWisagan ufro 

rbili tyaviseburi nayofsafariT. warmoiSoba ori nayofis 

foTlisagan, erTTesliania, Tesli Tavisuflia, nayofsafar-

Tan ar aris Sezrdili. gvxvdeba rTulyvavilovanebsa da qol-

gosnebSi.  

frTianTeslura — warmoiSoba erTi nayofis foTlisagan, 

erTTesliania, gvagonebs kakals, kakluWas da Tesluras, gan-

sxvavdeba imiT, rom mas aqvs frTisebri danamati (Telasebrni, 

ifani, aryi, rcxila da sxv.). 

marcvali — warmoiSoba Teslis kanisa da naskvis kedlebis 

Sezrdis Sedegad erTi nayofis foTlisagan, erTTesliania, da-

maxasiaTebelia marcvlovanebisaTvis (xorbali, qeri, simindi, 

Svria da sxv.). 

wvniani nayofebi — warmoiSoba erTi an ramdenime nayofis 

foTlisagan. gvxvdeba sxvadasxva ojaxSi: 

kenkra — warmoiSoba erTi an ramdenime nayofis foTlisa-

gan, mravalTesliania, Tesli momwyvdeulia nayofis xorcovan 

masaSi (pomidori, badrijani, xurma, mocxari da sxv). 

kurkovana erTTesliania, endokarpiumi mravalSriania da 

gaxevebuli, qmnis kurkas (atami, Werami, tyemali da sxv.). kaklis 

nayofi cru kurkaa, is warmoSobilia qveda naskvisagan, rome-

lic Sezrdilia yvavilsajdomTan da jamTan. 

vaSlura — warmoiSoba xuTi nayofis foTlisagan. nayofis 

SeqmnaSi naskvis garda monawileobs yvavilsajdomi da jami. igi 

gansxvavdeba kurkiani nayofebisagan naklebad mkvrivi endokar-

piumiT (vaSli, msxali, komSi da sxv).  

gogrula mravalTesliania, formirdeba qveda naskvisagan, 

kenkras tipisaa (mas xSirad miakuTvneben cru nayofebis katego-

rias da uwodeben ,,cru kenkras”). damaxasiaTebelia gogrovanebi-

saTvis (gogra, kitri, nesvi, sazamTro da sxv.). 

narinji mravalTesliania, mravalbudiani, Rrubel-tyavi-

sebri egzo — mezokarpiumiT (nayofis qerqiT). damaxasiaTebelia 

citrusovanebisaTvis (limoni, forToxali, mandarini da sxv.). 
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rTuli nayofebi da nayofedebi. erTi yvavilis TiToeuli 

butko (apokarpuli hineceumi) warmoSobs rTul nayofs. may-

vlis, Jolos nayofi rTuli kurkovanaa, wyalkrefiasa da sxva 

baiasebrTa nayofi — rTuli Teslura. xSirad rTuli nayofebi 

kombinirdeba mSrali da wvniani nayofebisagan, mag, marwyvSi 

wvniani nawili warmoSobilia yvavilsajdomisagan, romelSic 

CarTulia Teslurebi. marwyvis nayofs SeiZleba, vuwodoT rTu-

li wvniani Teslura. lotosSi xorcovan gazrdil — gaforme-

bul qsovilSi CarTulia kakluWebi, ganlagebuli mis Semkvrive-

bul zedapirze. am nayofs SeiZleba vuwodoT rTuli xorcova-

ni kakluWi, xorcovani sajdomiT.  

zogierTi mcenaris nayofi warmoiSoba yvaviledidan da 

aseT nayofs ewodeba nayofedi. TuTis, leRvis, Warxlis, anana-

sis, simindis nayofi rTulia. simindis nayofeds, romelic war-

moSobilia xorcovani TavTavisagan, ewodeba taro da mis cal-

keul nayofs — marcvali. 

 

 

nax. 75. mSrali nayofebi 

marcxnidan marjvniv: kakali (Txili), parki (barda), kolofi (yayaCo), 

Teslura (mzesumzira), marcvali(xorbali), frTian Teslura (neker-

Cxali). 

 

 

nax. 76. wvniani nayofebi 

marcxnidan marjvniv: vaSlura (vaSli), kenkra (pomidori), mravalkaka-

li (marwyvi), kurkiana (atami), mravalkakali (mocvi). 
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Teslebisa da nayofebis gavrceleba 

 

mcenareTa saxeobebis mier gansazRvruli teritoriis da-

kavebaSi didi mniSvneloba aqvs Teslisa da nayofebis gavrcele-

bas. maT gavrcelebaSi monawileobas Rebulobs wyali, qari, 

frinvelebi, cxovelebi da adamiani.  

avtoqoria — Teslis gafantva TviT mcenareebis mier, Sua-

mavlis gareSe. am dros xdeba Teslis an aqtiuri gabneva, an 

TviTneburi gafantva Tavisi wonis zemoqmedebiT (palma). zogi-

erT mcenareSi, rogoricaa kitrana, ukadrisa da sxva, Teslis 

momwifebisas nayofi didi turgoruli wnevisagan skdeba da fan-

tavs Tavis Tesls manZilze, romelic aRemateba 15 metrs.  

anemoqoria — qvetyis balaxovani mcenareebi warmoSoben 

imdenad msubuq Tesls, rom haeris umniSvnelo moZraobisas isi-

ni gadaitanebian Sor manZilze. qaris saSualebiT vrceldebian 

Teslebi bewviseburi gamonazardebiT, frTisebri danamatebiT 

da sxv. 

hidroqoria — Teslis gavrceleba wylis saSualebiT. ase 

vrceldebian sanapiro mcenareebis Teslebi. 

zooqoria — Teslis gavrceleba cxovelebis (mwerebis, 

frinvelebis, ZuZumwovrebis) mier. igi xorcieldeba sami gziT: 

endozooqoria — cxovelebi ikvebebian ra TeslebiT, maT 

saWmlis momnelebel organoebSi Tesli ar gadamuSavdeba, ar 

kargavs gaRivebis unars da organizmidan eqskrementebiT dau-

zianeblad gamodis. rogorc wesi, cxovelebi ikvebebian wvniani 

nayofebiT.  

sinzooqoria — cxovelebs gadaaqvT Teslebi, maragad ina-

xaven, nawilobriv flaven miwaSi (WianWvelebi, mRrRnelebi, 

frinvelebi).  

epizooqoria — SemTxveviTi gadatana. bevri mcenaris 

Tesls aqvs kauWa, misakidebi, romelTa saSualebiT isini emagre-

bian cxovelebis balans, frinvelTa bumbuls da gadaitanebian 

sxvadasxva manZilze.  

antropoqoria — Teslisa da nayofis yvelaze didi gamav-

rcelebelia adamiani. mas ara marto gadaaqvs romelime mcena-
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ris Tesli dedamiwis sxvadasxva nawilSi, aramed monawileoba-

sac Rebulobs Teslebis stiqiurad gavrcelebaSi (mag. tansac-

mliT an fexsacmliT). 

  

davaleba 1. lobios Teslis agebulebis Seswavla. 

samuSaos msvleloba: jer daaTvaliereT lobios Teslis gare-

gani agebuleba. Teslis kanis mocilebis Semdeg daaT-

valiereT Canasaxi, romelic Sedgeba ori lebnisagan, 

maTSi ki moTavsebulia sakvebi samarago nivTiereba., 

Canasaxovani fesvakisagan, Canasaxovani GRerakisagan 

da Canasaxovani kvirtisagan.  

CaixateT lobios Teslis Sinagani da garegani agebuleba. 

miuTiTeT: mikropile, lebnebi, Canasaxovani fesvaki, kvirti, hi-

poqtile. 

 

davaleba 2. marcvlovanTa Teslis mikroskopuli agebulebis 

Seswavla mudmivi preparatis gamoyenebiT. 

samuSaos msvleloba: mcire gadidebaze daaTvaliereT Teslis 

ori kargad gamokveTili nawili: Canasaxi da endosper-

mi. endospermSi naxeT aleironis Sre. daaTvaliereT 

Canasaxis agebuleba, romelic Sedgeba faris, Canasaxo-

vani fesvakis, Canasaxovani GRerakisa da Canasaxovani 

kvirtisagan. ipoveT koleoptile (gareTa sarqveli-

sebri foToli, romelic gars ekvris Canasaxovan kvir-

tsa da primordiums) da koleoriza (mravalSriani Sa-

liTa, romelic gars ekvris Canasaxovan fesvaks).  Ffa-

ris mopirdapire mxares SeecadeT aRmoaCinoT qer-

qlismagvari gamonazardi — epiblasti, romelsac meo-

re lebnis narCenad miiCnevs zogierTi mecnieri. 

CaixateT marcvlovanTa Teslis agebuleba. 
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miuTiTeT: fesvaki, koleoriza, Canasaxovan kvirti, GReraki, ko-

leoptile, fari, epiblasti, endospermi. 

 

davaleba 3. SemoTavazebuli nayofebis morfologiuri anali-

zis Catareba 

samuSaos msvleloba: daaTvaliereT da aRwereT SemoTavazebu-

li nayofebi. 

CaixateT nayofebis tipebi. 

miuTiTeT: romel tips ekuTvnian isini (gineceumis agebulebis 

mixedviT).  

 

 

sakontrolo kiTxvebi: 

 

1. romeli ZiriTadi nawilebisagan Sedgeba farulTeslovan mce-

nareTa Tesli? Teslkvirtis romeli nawilebi monawileoben 

Teslis formirebaSi? 

2.  aRwereT erTlebnian da orlebnian mcenareTa Canasaxis age-

buleba. 

3.  ra pirobebia saWiro Teslis gasaRiveblad? 

4.  aRwereT Teslis gaRivebis ZiriTadi etapebi. 

5.  ra niSnebi udevs safuZvlad nayofebis morfologiur klasi-

fikacias? 

6.  Teslebisa da nayofebis gavrcelebis romeli gzebia Tqven-

Tvis cnobili? 
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Tavi IV.  

 

mcenare da garemo 

 

Tema — mcenareTa sasicocxlo formebi da  

ekologiuri jgufebi 

 

samuSaos mizani: mcenareTa sasicocxlo formebisa da ekologi-

uri jgufebis sxvadasxva klasifikaciis gacnoba. 

amocanebi: 

1. sinaTlismoyvarul da Crdilisamtan mcenareTa 

foTlebis anaTlebis damzadeba da Seswavla. 

2. wyalTan mimarTebaSi mcenareTa sxvadasxva ekologi-

uri jgufebis agebulebis gacnoba. 

3.sxvadasxva sasicocxlo formebis mqone mcenareTa 

morfologiuri agebulebis gacnoba.  

 

 

Teoriuli cnobebi 

 

mcenaris anatomiuri da morfologiuri agebuleba kavSir-

Sia ara marto Sesasrulebel funqciasTan, aramed maT sasicoc-

xlo garemosTanac. evoluciis procesSi mcenareebs, romlebmac 

adaptacia ganicades msgavsi garemo pirobebisadmi, gamoumuSav-

daT garegani agebulebis (habitusis), zrdis dinamikis, anatomi-

uri agebulebis saerTo niSnebi. garkveuli ekologiuri faqto-

rebisadmi reaqciaTa msgavsi tipi saSualebas gvaZlevs gavaer-

TianoT mcenareebi ekologiur jgufebSi. amave dros msgavs ga-

remo pirobebs mcenare egueba gansxvavebulad, gamoimuSavebs ra 

specifiur habituss da organoTa anatomiur agebulebas. habi-

tusis ZiriTadi Taviseburebani, ganpirobebuli miwiszeda da 

miwisqveda vegetatiuri organoebis ganviTarebisa da kvdomis 

TaviseburebebiT, iwodeba sasicocxlo formad anu biomorfad. 

aRsaniSnavia, rom, erTis mxriv, mcenareTa yoveli ekologiuri 

jgufi SeiZleba aerTianebdes sxvadasxva sasicocxlo formis 
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mqone mcenareebs, meore mxriv, erTi da imave sasicocxlo for-

mis mcenare SeiZleba ekuTvnodes sxvadasxva ekologiur jgufs. 

 

mcenareTa ekologiuri jgufebi 

 mcenareTa ekologiur jgufebs gamoyofen garemos ama Tu 

im faqtorTan mimarTebaSi, romelsac gaaCnia mniSvnelovani 

formaTwarmomqmneli da fiziologiuri mniSvneloba da iwvevs 

SeguebiT reaqciebs.  

 mniSvnelovan ekologiur faqtorebs, romlebic gavlenas 

axdenen mcenaris struqturasa da cxovelqmedebaze, miekuTvne-

ba niadagisa da haeris tenianoba, sinaTle, niadagis Tavisebure-

ba, temperatura da sxva. tenTan mimarTebaSi gamoyofen mcena-

reTa Semdeg ekologiur jgufebs: 

hidrofitebi— mcenareebi, romlebic nawilobriv arian 

wyalSi CaZiruli, umetesad gvxvdebian wyalsatevebis napireb-

Tan da Warbtenian mdeloebze. aqvT didi foTlebi, araRrma da 

sustad ganviTarebuli fesvTa sistema, bevri ujredSorisebi 

qsovilebSi. MmaTi Rero gadaWrisas swrafad xmeba.  

hidatofitebi — wylis balaxebi (elodea, valisneria, qo-

Tana). hidatofitebi mTlianad CaZiruli arian wyalSi. isini bi-

nadroben iseT pirobebSi, sadac mcirea gaxsnili airebi (Jangba-

di, naxSirorJangi) da mineraluri marilebi, amitomac am jgu-

fis mcenareebSi sxeulis zedapiris farTobi maT moculobas 

Abevrad aRemateba. maTi foTlebi Zalian Txelia, xSirad danak-

vTuli. sakvebi nivTierebebis Sewova xdeba sxeulis mTeli zeda-

piriT. Reros TiTqmis ar uviTardeba meqanikuri qsovili da 

isini kavdebian wyliT, romelic bevrad mkvrivia haerze. qsovi-

lebSi bevria ujredSorisebi (kargad aqvT ganviTarebuli ae-

renqima), romlebSic haeri grovdeba.  

higrofitebi teniani adgilebis mcenareebia, sadac haeris 

tenianoba aseve maRalia (didbaia, isli, Wili). vinaidan es mcena-

reebi wylis deficits ar ganicdian, maT agebulebaSi ar SeimCne-

va iseTi struqturebi da meqanizmebi, romlebic zRudaven 

wylis xarjvas. maT axasiaTebs zedapiruli, ara Rrma fesvTa 

sistema, epidermisisa da kutikulis, gamtari sistemis, meqani-



 171 

kuri qsovilebis susti ganviTareba. kargadaa ganviTarebuli 

aerenqima, vinaidan Warbtenian niadagSi SeiniSneba fesvTa sun-

TqvisaTvis aucilebeli Jangbadis deficiti. am mcenareebs axa-

siaTebT didi zomis bageebi, romlebic umetesad Riaa. higrofi-

tebs ar SeuZliaT gadaitanon wylis mcire raodenobiT dakar-

gvac ki.  

mezofitebi mcenareebia, romlebic zomieri tenianobis pi-

robebSi binadroben, temperaturuli pirobebic zomieria da mi-

neraluri kvebac normaluri aqvT. maT Soris arian xeebic da ba-

laxebic (vaSli, muxa, naZvi, SroSana, marwyvi, Salgi, mindvris 

gvirila, Wortana). Bbinadroben tyeebSi, mdeloebze, velebze. 

aqvT kargad ganviTarebuli fesvTa sistema. bageebi umetesad 

moTavsebuli aqvT foTlis firfitis qveda mxareze. umetesoba 

sasoflo-sameurneo mcenareebisa — mezofitia. isini damatebiT 

morwyvisas ukeT viTardebian.  

qserofitebi mSrali adgilsamyofelis mcenareebia, rom-

lebTac aqvT unari, ontogenezis procesSi Seeguon wyliT moma-

ragebaSi Seferxebebs. qserofitebi ar warmoadgenen fiziolo-

giurad erTferovan jgufs. zogierT maTgans axasiaTebs tran-

spiraciis dabali intensivoba, zogierTs piriqiT — maRali in-

tensivoba. gvalvaamtanoba xorcieldeba sxvadasxva fiziolo-

giuri gziT. MmaTi klasifikacia detalurad Seswavlilia p.l. 

henkelis mier. Yyvela qserofiti SeiZleba daiyos Semdeg jgufe-

bad:  

1. mcenareebi, romlebic agroveben tens (cru qserofite-

bi). maT miekuTvneba sukulentebi, upirvelesad kaqtusebi da 

msuqanasebrTa ojaxis mcenareebi (Crassulaceae — Sedum, 

Sempervivum). es mcenareebi agroveben wyals gamsxvilebul, wvni-

an Reroebsa da gamsxvilebul foTlebSi. foTlovan sukulen-

tebs miekuTvneba: agava, aloe, msuqana, kldisvaSla. Rero suku-

lentebs miekuTvneba kaqtusebi, rZiana. K amaorTqlebeli zedapi-

ri Zalze reducirebulia, foTlebi xSirad reducirebulia, 

mTeli zedapiri dafarulia kutikulis sqeli SriT, ris gamoc 

maT aqvT SezRuduli transpiracia. sukulentebs axasiaTebT 
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ara Rrma, magram farTod gasuli fesvTa sistema. fesvis ujre-

debi xasiaTdebian ujredis wvenis SedarebiT dabali koncen-

traciiT. isini binadroben iseT adgilebSi, sadac gvalviani pe-

riodi monacvleobs wvimian periodTan da maTi fesvTa sistema 

Seguebulia am wvimis wylis STanTqmas. sxva dros isini im wyals 

iyeneben, romelic dagrovda maT xorcovan organoebSi da Tanac 

mas Zalian ekonomiurad xarjaven. wylis Semcvelobis klebasTan 

erTad transpiraciis intensivobac klebulobs. sukulentebs 

gaaCniaT Taviseburi nivTierebaTa cvlis procesi, romelic 

iwodeba САМ-metabolizmad. aseT mcenareebs dRisiT bageebi da-

xuruli aqvT, Rame ki — Ria, rac xels uwyobs wylis xarjvis 

mkveTr Semcirebas transpiraciis procesSi. RamiT CO2  grovde-

ba organuli mJavebis saxiT, DdRisiT ki aqceptirebuli  CO2  ga-

moTavisufldeba da gamoiyeneba fotosinTezis procesSi. aseTi 

unari mcenareebs aZlevT saSualebas, awarmoon fotosinTezi 

dRisiT, daxuruli bageebis meSveobiT. magram maTi fotosinTe-

zi mimdinareobs Zalian nela. amitom maTTvis damaxasiaTebelia 

mSrali nivTierebebis dagrovebisa da zrdis neli tempi. speci-

fiur nivTierebaTa cvlis Sedegia bmuli wylis didi raodenoba 

da citoplazmis maRali siblante. am jgufis mcenareebi ar ari-

an gamZle gvalvebisa da uwylobis mimarT. mag. kaqtusebs uw-

yloba gadaaqvT SedarebiT cudad (citoplazmis dabali elas-

tiurobis gamo) da SeiZleba daiRupnon. amasTan isini uZleben 

maRal temperaturebs. amdenad, esenia mcenareebi, romlebic 

imarageben wyals, ekonomiurad xarjaven mas da axasiaTebT neli 

zrda. 

             2. evqserofitebi (namdvili qserofitebi) sicxis mimarT 

gamZleni arian, isini kargad itanen gvalvas. maT aqvT umniSvne-

lo transpiracia, maRali osmosuri wneva, citoplazma gamoir-

Ceva maRali siblantiT. fesvTa sistema ganStoebuli aqvT. Ziri-

Tadi masa moTavsebulia niadagis zeda fenaSi. am qserofitebs 

SeuZliaT foTlebisa da totebis mocileba. am jgufs miekuT-

vneba astra, avSani, cercvekala da sxva. am jgufis mcenareebs 

axasiaTebT unari, mkveTrad Seamciron transpiracia wylis de-



 173 

ficitis pirobebSi. maT gaaCniaT mTeli rigi Seguebuloba 

wylis danakargis Sesamcireblad: citoplazmis maRali elasti-

uroba, wylis dabali Semcveloba, maRali wyalSemakavebeli una-

ri da siblante. ujredis wvenis dabali osmosuri potenciali 

iZleva saSualebas wylis STanTqmisa teniT Raribi niadagidan. 

zogierT SemTxvevaSi aseTi mcenareebis miwisqveSa organoebi, 

gansakuTrebiT zeda nawilebSi, dafarulia korpis sqeli SriT. 

xandaxan korpiT ifareba Reroc. foTlebi dafarulia kutiku-

lis sqeli SriT. bevri Sebusulia, zogs bageebi moTavsebuli 

aqvT foTlis CaRrmavebebSi, zogs daxSuli aqvs bageebi cvilo-

vani da fisovani nivTierebaTa SriT. zogierT mcenares foTle-

bi miliviT exveva da bageebi SigniT moeqceva.  

am jgufis mcenareebs aqvT unari, gadaitanon uwyloba da 

xangrZlivi Wknoba. gansakuTrebiT kargad gadaaqvT wylis da-

kargva mcenareebs, romelTac aqvT uxeSi foTlebi (e.w. sklero-

fitebi). maT turgoris dakargvis SemTxvevaSic aqvT wylis mci-

re raodenoba. es mcenareebi xasiaTdebian kargad ganviTarebu-

li meqanikuri qsoviliT, rac maT aZlevT saSualebas, turgoris 

dakargvisas ar daziandnen. maT miekuTvneba saqsauli, selini, 

avSani da sxv. 

          3. hemiqserofitebi (naxevrad qserofitebi) — am mcenare-

ebs ar SeuZliaT, gadaitanon uwyloba da maRali sicxe. protop-

lastebis elastiuroba umniSvneloa. gamoirCeva maRali tran-

spiraciiT, Rrma fesvTa sistemiT, romelTac SeuZliaT miaRwi-

on miwisqveSa wylebamde, rac uzrunvelyofs mcenarisaTvis 

wylis uwyvet miwodebas. maT miekuTvneba: salbi, kofrCxila da 

sxva. es mcenareebia, romelTac aqvT wylis mopovebis unari kar-

gad ganviTarebuli. maT gaaCniaT Rrmad mimavali, Zlier gan-

totvili fesvTa sistema, fesvis ujredebi gamoirCevian ujre-

dis wvenis maRali koncentraciiT, dabali (Zalian uaryofiTi) 

wylis potencialiT. aseTi Taviseburebebis gamo am mcenareebs 

SeuZliaT, gamoiyenon wylis Sesagroveblad niadagis didi mo-

culoba. maTi fesvTa sistema aRwevs gruntis wylebs. aqvT kar-

gad ganviTarebuli gamtari sistema. foTlebi maTi Txelia, Za-

lian daZarRuli, rac maqsimalurad amoklebs wylis moZraobis 
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gzas cocxal ujredebamde. am mcenareebs axasiaTebT transpi-

raciis Zalian maRali intensivoba. Zalian cxel, mSral dReeb-

Sic maT bageebi Ria aqvT. maRali transpiraciis wyalobiT foT-

lebis temperatura sagrZnoblad klebulobs. amitom isini 

axorcieleben fotosinTezs dRisiT, maRali temperaturebis 

pirobebSic. aseT TxelfoTlian, maRali transpiraciiT gamor-

Ceul qserofitebs miekuTvneba: velis ionja, veluri sazamTro, 

salbi, kofrCxila. bevri maTganis foTlebs aqvT bususebi, rom-

lebic TiTqos ekrans qmnian mcenaris gadaxurebisagan dasaca-

vad. 

4. mcenareebi, romlebic gaurbian gvalvas (fsevdoqsero-

fitebi). am mcenareebs ar axasiaTebT gvalvagamZleobis niSnebi, 

magram aqvT mokle savegetacio periodi da sasicocxlo cikli 

dakavSirebulia wvimebis periodTan. Eefemerebi itanen gvalvas 

Teslebis (yayaCo), efemeroidebi-bolqvebis, fesurebis, Zirxve-

nebis saxiT (nargizi, revandi da sxva). 

5. poikiloqserofitebi — isini ver aregulireben Tavian-

Ti wylis reJims, gvalvis dros gadadian anabiozis mdgomareo-

baSi, rodesac nivTierebaTa cvla an Zalian damuxruWebulia, an 

wydeba, magram sicocxlis organizacia mTlianad SenarCunebu-

lia. maT miekuTvneba liqenebis umetesoba, zogierTi wyalmce-

nare, gvimra da mcire jgufi farulTeslovani mcenareebisa. am 

jgufis mcenareebis damaxasiaTebeli Taviseburebaa protop-

lastis Tviseba — Zlieri gauwyloebisas gadavides gelis mdgo-

mareobaSi. eseni arian mcenareebi, romelTac SeuZliaT gamoS-

rnen mSral mdgomareobamde, ar daziandnen, xolo wvimis Semdeg 

aRidginon normaluri cxovelmyofeloba. amdenad gauwyloeba 

maTTvis ar warmoadgens paTologias, aramed normaluri fizio-

logiuri mdgomareobaa. bunebrivia, rom bunebaSi ar arsebobs 

mkveTri dayofa da arsebobs uamravi gardamavali tipi. am viwro 

gagebiT, gvalvisadmi gamZleebs warmoadgenen mxolod evqsero-

fitebi da poikiloqserofitebi, romelTac marTla SeuZliaT 

gadaitanon uwyloba.  
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kidev erTi wamyvani ekologiuri faqtori aris sinaTle, 

romlis gareSe SeuZlebelia fotosinTezis procesi. sinaTles-

Tan mimarTebaSi gamoyofen Semdeg ekologiur jgufebs: 

sinaTlismoyvarulebi (heliofitebi) gaSlili adgilebis 

mcenareebia, romelTa zrda-ganviTareba warmatebiT mimdinare-

obs im adgilebSi, sadac uzrunvelyofilia ganaTeba. yvelaze 

sinaTlismoyvaruli xe-mcenareebia — ifani, verxvi, aryi, lariq-

si, fiWvi. heliofitebs axasiaTebT metad msxvili totebi, kar-

gad ganviTarebuli qsilema da meqanikuri qsovili. fesvebi uf-

ro grZeli da datotvili aqvT, imitom, rom meti sinaTlis pi-

robebSi niadagis tenis didi raodenoba sWirdebaT.  

sinaTlismoyvaruli mcenareebi sxvadasxvagvarad eguebian 

mkveTr ganaTebas. es upirvelesad aisaxeba foTlis firfitis 

agebulebaze. bevri heliofitis foTlebs aqvs sqeli, uxeSi 

firfita, Zlier ganviTarebuli, ramdenime Sriani mesrisebri 

parenqima. Tu foToli ganaTebulia orive mxaridan, mesrisebri 

parenqima viTardeba rogorc zeda, ise qveda epidermisis qveS. 

foTlis epidermisi Sedgeba mcire zomis, sqelkedliani ujre-

debisagan da dafarulia kutikulis sqeli SriT. bageebi didi 

raodenobiTaa da Rrmadaa ganlagebuli (CaZirulia) firfitaSi. 

kargadaa ganviTarebuli ZarRvebis sistema, meqanikuri qsovili. 

heliofitebi TavianTi niSnebiT emsgavsebian qserofitebs, rac 

imiT aixsneba, rom sinaTlis pirdapiri sxivebi iwveven mcenaris 

gaTbobas, es ki zrdis transpiracias.  

Crdilisamtani mcenareebi-maT SeuZliaT ganviTardnen 

kargad ganaTebul adgilebSi, magram ukeT grZnoben Tavs, ram-

denadme daCrdilul adgilebSi. aseTi mcenareebia — naZvi, rcxi-

la, wifeli, bza, soWi, dafna. Crdilisamtani mcenareebis varji 

ufro Sekrulia, xSirad SefoTlilia. normaze naklebi ganaTe-

bis gamo qveda totebi uxmebaT ufro adre, xdeba xis RerZis 

swrafad wmenda wvrili totebisagan. amitom am jgufis mcenare-

ebis varji ZiriTadad ganlagebulia maRla.  

Crdilismoyvaruli mcenareebi (sciofitebi) — cudad vi-

Tardebian kargi ganaTebis pirobebSi. gavrcelebuli arian muq-

wiwvovani tyeebis qveda iarusebSi, gamoqvabulebSi, wyalsateve-
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bis Rrma fenebSi. am mcenareebs Txeli, didi zomis, muqi mwvane 

feris (qlorofilis maRali koncentraciis gamo) foTlebi 

aqvT, romlebic horizontaluradaa ganlagebuli. epidermisis 

ujredebi didi zomisaa, Txelkedliani. kutikula ar uviTarde-

baT. bageebis raodenoba ufro mcire aqvT, vidre heliofitebis 

foTlebs. bageebi araRrmadaa ganlagebuli. mesrisebri parenqi-

ma an erTSriania, an araa gamoxatuli. sustadaa ganviTarebuli 

meqanikuri da gamtari qsovilebi.  

 

 

mcenareTa sasicocxlo formebiГ 

cЕ 

cneba ,,sasicocxlo formebi”, rogorc SeguebiTi niSnebis 

erTianoba pirvelad SemoRebul iqna 1884 wels, mcenareTa eko-

logiis fuZemdeblis e. varmingis mier. misi ganmartebiT, esaa 

forma, romliTac mcenaris vegetatiuri sxeuli harmoniaSia ga-

remosTan mTeli Tavisi sicocxlis manZilze.  
 mcenareTa sasicocxlo formebi warmoiqmneba ontogene-

zis procesSi garkveul ekologiur pirobebSi zrdis Sedegad 

da gamoxatavs ZiriTadi Semgueblobis niSnebis erTobliobas. 

arsebobs mcenareTa sasicocxlo formebis ramdenime klasifi-

kacia. yvelaze gamartivebulad iTvleba ekologiur-morfolo-

giuri klasifikacia, romelic efuZneba mcenareTa zrdis tipsa 

da vegetatiur organoTa sicocxlis xangrZlivobas. am klasi-

fikaciis mixedviT gamoyofen Semdeg jgufebs: 

merqnian mcenareebs, romlTac miekuTvneba xeebi, buCqebi 

da Cirgvebi, naxevradmerqnian mcenareebs, gardamaval for-

mebs, romlTac miekuTvneba naxevradbuCqebi da balaxovan mce-

nareebs, romlTac miekuTvneba mravalwlovani da erTwlovani 

balaxebi. 

xeebi — xasiaTdebian kargad ganviTarebuli, gamokveTili 

ReroTi, romelic miwis zedapiridan garkveul simaRleze ito-

teba. am mcenareTa sicocxlis xangrZlivoba aTeul, aseul da 

zogjer aTaseul wels iTvlis. mcenareTa sasicocxlo forme-
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bidan xeebi yvelaze metad gavrcelebulni arian. dedamiwis 

sxvadasxva geografiuli raionis niadagur-klimatur pirobeb-

Tan dakavSirebiT gavrcelebulia metad sxvadasxvanairi xeebi 

rogorc simaRlis, ise sicocxlis xangrZlivobis mxriv. yvelaze 

maRali mcenareebia avstraliuri evkaliptebi, romlebic 155 

metrs aRweven, yvelaze mZlavr mcenares — seqvoias anu mamontis 

xes aqvs 140-150 m. simaRle da GReros sisqis mixedviT pirveli ad-

gili ukavia yvela danarCen merqnian mcenareTa Soris(nax. 77).  

buCqebi — xasiaTdebian an sustad gaviTarebuli ZiriTadi 

ReroTi, an igi sul ar gaaCniaT. miwiszeda nawili itoteba fes-

vis yelidan. axasiaTebT SedarebiT dabali zrda. maTi simaRle 

ZiriTadad 6-8 metrs ar aRemateba. buCqebs ekuTvnian: Sindi, an-

wli, broweuli, Zaxveli, mocxari da sxva.  

Cirgvebi — xasiaTdebian daaxloebiT iseTive monacemebiT, 

rogorc buCqebi, im gansxvavebiT, rom isini ufro dabalmozar-

dni arian. xasiaTdebian sicocxlis naklebi xangrZlivobiT 5-10 

weli (wiTeli mocvi, Savi mocvi). 

naxevradbuCqebi gardamavali formebia buCqovnebsa da ba-

laxovan mcenareebs Soris. maT ylortebis qveda (mravalwlova-

ni) nawili uxevdebaT, zeda nawili (balaxovani) gaxevebas ar ga-

nicdis da wlis bolos kvdeba.  naxevradbuCqebs ekuTvnis gler-

Zis zogierT saxeoba, avSani, xurxumo da sxva.  

 

    
 

nax. 77.  avstraliuri evkalipti da Crdilo amerikuli seqvoia 
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balaxebi — am mcenareTa miwiszeda nawilebi iRupebian er-

Ti wlis savegetacio periodis gavlis Semdeg, xolo miwisqveda 

nawilebidan viTardeba mozamTre kvirtebi, romlebidanac aR-

mocendeba momavali mcenare. balaxebi arseboben erTwlovani, 

orwlovani, mravalwlovani. erTwlovani balaxebi cocxloben 

erT savegetacio periodSi. isini Teslis gaRivebidan srul sim-

wifemde Tavis sicocxles amTavreben erT weliwadSi (mag: xor-

bali, qeri, simindi, lobio da sxv.).  

orwlovani balaxebi — TavianT ontogenezs ori wlis gan-

mavlobaSi amTavreben. pirvel weliwads isini warmoSoben miwis-

zeda da miwisqveSa savegetacio organoebs, meore wels (savege-

tacio periodSi) yvaviloben, warmoSoben nayofsa da Tesls da 

amiT amTavreben TavianT ganviTarebas (xaxvi, stafilo, boloki, 

kombosto da sxv.).  

mravalwlovani balaxebi — cocxloben rigi wlebis man-

Zilze. maTi sicocxlis xangrZlivobaze gavlenas axdens onto-

genezis periodSi ekologiuri faqtorebic. isini iyofian or 

jgufad: 1. mravalwlovani balaxebi mravalwlovani miwiszeda 

nawilebiT (begonia, kaqtusi, gerani da sxv.) da 2. mravalwlovani 

balaxebi erTwlovani miwiszeda nawilebiT (babuawvera, iebi, ba-

iebi, marwyvi da sxv.).  

 danieli botanikosis k. raunkieris (1934) mier SemoTavaze-

bul iqna sasicocxlo formebis klasifikacia, romelsac safuZ-

vlad udevs garemosTan mcenareTa msgavsi Seguebis tipebi — es 

upirvelesad rTuli pirobebis gadatanis msgavsi unaria. man ga-

moyo erTi niSani — wlis araxelsayreli periodis ganmavlobaSi, 

kvirtebis mdebareoba niadagis zedapirTan mimarTebaSi. am ni-

Sans aqvs Rrma biologiuri azri (meristemis dacva, romelic em-

saxureba zrdas da organizmis arsebobis uzrunvelyofa mkveT-

rad cvalebad garemo pirobebSi) da ekologiuri Sinaarsi, rad-

gan saubaria ara erTi romelime faqtoris, aramed garemo faq-

torebis kompleqsisadmi Seguebulobaze. k. raunkieris klasi-

fikaciiT yvela mcenare iyofa 5 tipis sasicocxlo formad (nax. 

78.): 
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nax. 78. mcenareTa sasicocxlo formebi k. raunkieris klasifikaciiT: 

1 – fanerofitebi (verxvi), 2 – hamefitebi (mocvi), 3 – hemikrifto-

fitebi (baia, burbuSela, marcvlovnebi), 4 – geofitebi (tita), 5 – 

terofitebi (lobios Tesli). 

 

fanerofitebi — miekuTvneba xeebi, buCqebi, lianebi, epifi-

tebi (gansxvavebuli morfologiisa da biologiis mcenareebi, 

romlebic cxovroben xe mcenareebze da buCqebze). MmaTi kvirte-

bi ganlagebulia niadagis zedapiridan 30sm-ze maRla da dacu-

lia qerqlebiT.  

hamefitebi — kvirtebi ganlagebuli aqvT TiTqmis niadagis 

zedapirTan an ara umetes 20-30 sm. simaRlisa. miekuTvneba buC-

qebi da naxevradbuCqebi.  

hemikriftofitebi — maTi kvirtebi viTardeba niadagis ze-

dapirTan. miekuTvneba mravalwlovani balaxebi, romelTa miwis-

zeda organoebi vegetaciis damTavrebis Semdeg iRupebian.  

kriftofitebi — aerTianeben mcenareTa im jgufebs, ro-

melTa kvirtebi viTardebian miwis qveS (geofitebi) an wylis 

qveS (hidrofitebi). maT miekuTvneba fesuriani, tuberiani, 

bolqviani mcenareebi, romelTac gaaCniaT didi raodenobiT sa-
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marago sakvebi nivTiereba da saTanado pirobebis dadgomisas 

SeuZliaT, swrafad ganaaxlon savegetacio procesi.  

terofitebi — erTwliani mcenareebi, romelTa yvela vegeta-

tiuri organo vegetaciis bolos kvdeba, mozamTre kvirtebi ar 

rCeba, xolo mcenareTa ganaxleba momdevno wels TesliT xdeba.  

 

davaleba 1. sinaTlisa da Crdilismoyvarul mcenareTa foTle-

bis agebulebis Seswavla 

samuSaos msvleloba: saherbariumo masalis gamoyenebiT mer-

qnian mcenareTa varjis ganaTebuli da daCrdiluli 

mxareebidan aRebuli foTlebis daTvaliereba da Se-

dareba.  

CaixateT  sinaTlisa da Crdilis foTlebis agebuleba. 

albomSi miuTiTeT orive tipis foTlebisaTvis damaxasiaTebe-

li niSnebi. 

 

davaleba 2. tenTan mimarTebaSi sxvadasxva ekologiuri jgufis 

mcenareTa gacnoba.  

samuSaos msvleloba: saherbariumo masalisa da cocxali mce-

nareebis daTvaliereba da maTi dayofa ekologiur 

jgufebad tenTan mimarTebaSi. 

miuTiTeT romel ekologiur jgufebs (hidrofitebs, higrofi-

tebs, mezofitebs, sukulentebs, sklerofitebs) ekuT-

vnis mcenareTa warmodgenili saxeobebi da aRniSneT 

maTTvis damaxasiaTebeli niSnebi.  

 

davaleba 3. mcenareTa sasicocxlo formebis gacnoba k.raunki-

eris klasifikaciis mixedviT. 

samuSaos msvleloba: mcenareTa sasicocxlo formebis codnis 

safuZvelze saherbariumo masalebis dalageba 5 kate-
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goriis sasicocxlo formad, k.raunkieris klasifika-

ciis gamoyenebiT. 

CaixateT sxvadasxva sasicocxlo formis mqone mcenareebi. 

miuTiTeT sxvadasxva sasicocxlo formebis damaxasiaTebeli 

niSnebi. 

 

 

sakontrolo kiTxvebi: 

 

1. daaxasiaTeT sxvadasxva ekologiuri jgufis mcenareebi Zi-

riTad garemo faqtorebTan mimarTebaSi. 

2.  ra saerTo da ganmasxvavebeli niSnebi aqvT sukulentebsa da 

sklerofitebs? 

3.  daasaxeleT sinaTlismoyvarul da Crdilismoyvarul mcena-

reTa foTlebis agebulebis ganmasxvavebeli niSnebi.  

4.  ra niSnebi udevs safuZvlad mcenareTa sasicocxlo forme-

bis ekologiur-morfologiur klasifikacias? 

5.  ra niSnebi udevs safuZvlad mcenareTa sasicocxlo formebs 

k. raunkieris klasifikaciis mixedviT? romeli mcenareebi 

ekuTvnian mocemuli klasifikaciiT ganszRvrul kategori-

ebs? 
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