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ganmarteba. aq Tqven ipoviT
pasuxebs im kiTxvebze, 
romlebic gagiCndebaT da 
gaecnobiT gakveTilis Sinaarss. 
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1. Cveni samSoblos buneba

biologiis kvlevis obieqtebi

Cveni samSoblos buneba mdidari da mravalferovania _ mwvaned Semo-
sili xeebi, mCqefare mdinareebi da morakrake nakadulebi, mosarku-
li tbebi da zviadi mTebi.

·  ra aris buneba?

·  rogor gesmiT gamoTqma `adamiani bunebis nawilia~?

1110

lenqoranis akacia

kavkasiuri giurza

aziuri jiqi evraziuli focxveri

rkinis xe

gareuli kata zolebiani afTari 

saqmianoba. gamoiyeneT suraTebi da sxva wyaroebi, dawereT mcire 
ese Temaze `azerbaijanis buneba~ Semdegi gegmiT: 1. azerbaijanis 
mdebareoba. 2. azerbaijanis teritoriaze gavrcelebul romel 
cxovelebs vicnob? 3. azerbaijanis teritoriaze gavrcelebul ro-
mel mcenareebs vicnob? 4. ra vici Cveni samSoblos sxvadasxva mxa-
risTvis damaxasiaTebeli cocxali organizmebis Sesaxeb? 5. Seada-
reT azerbaijanis buneba sxva qveynebis bunebas.

azerbaijanis respublikis 
cxovelTa da 
mcenareTa samyaros 
mravalferovneba

mcenareuli safari. azerbaijanSi gvxvde-
ba iseTi xeebi, rogorebicaa: rkinis xe, 
lenqoranis akacia, eldaris fiWvi, wab-
lfoTola muxa, bza, urTxeli da sxv. is 
mcenareebi, romlebic azerbaijanis teri-
toriaze gvxvdeba, mTel kavkasiaSi gav-
rcelebul mcenareTa saxeobebis naxevarze 
mets Seadgens.

cxovelTa samyaro. azerbaijanis teri-
toriaze binadroben iseTi cxovelebi, 
rogorebicaa: aziuri jiqi, mura daTvi, 
mgeli, zolebiani afTari, focxveri, 
siasamuri, Sveli, taxi, tura, maCvi, mela, 
gareuli kata da sxv. azerbaijanSi agreT-
ve gvxvdeba sxvadasxva saxeobis frinve-
lebi, qvewarmavlebi, wyalxmeleTa da sxva 
cxovelebi.

gadaSenebis piras myofi cxovelebi. 
azerbaijanSi daaxloebiT 140 saxeobis 
mcenare da 108 saxeobis cxoveli, maTi 
raodenobis mkveTri Semcirebis gamo, 
gadaSenebis piras aRmoCnda. amitom isini 
Setanilia azerbaijanis `wiTel wignSi~. 
ase, magaliTad, kaspiis zRvaSi binadrobs 
erTaderTi ZuZumwovari _ kaspiuri sela-
pi, romelic Setanilia ̀ wiTel wignSi~. 

unikaluri florisa da faunis Senar-
Cunebis mizniT qveynis teritoriaze Seq-
mnilia nakrZalebi, aRkveTilebi da erov-
nuli parkebi. 

Cveni samSoblos flora* da fauna*. Cveni respublikis teritoria 
ramdenime klimatur sartyelzea gadaWimuli. am teritoriaze gav-
rcelebulia uamravi samkurnalo, dekoratiuli, nayofis momcemi, 
teqnikuri da sxva saxeobis sasargeblo mcenare, binadrobs mravali am 
klimaturi sartylebisTvis damaxasiaTebeli saxeobis cxoveli. swo-
red aseTi mravalferovani bunebrivi pirobebis gamo gamoirCeva Cveni 
samSoblo mdidari cxoveluri da mcenareuli samyaroTi.

*flora (yvavilebisa da gazafxulis yvavilobis romauli qalRmerTi, laT. 
flora _ yvavili) _ romelime konkretul teritoriaze gavrcelebuli mcena-
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*fauna (laT. fauna _ cxovelTa jogebis mfarveli tyeebisa da velebis qal-
RmerTi) _ romelime konkretul teritoriaze gavrcelebuli cxovelTa 
saxeobebis istoriulad Camoyalibebuli  erToblioba.
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1. Cveni samSoblos buneba

biologiis kvlevis obieqtebi
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saxlis win amosuli xeebi, haerSi molivlive frinvelebi, yvavilidan 
yvavilze mofarfate peplebi. Cveni planetis aseTi Cveulebrivi bina-
darnic ki uamrav kiTxvas badeben adamianis gonebaSi: `ratomaa foT-
lebi mwvane?~ `ratom frenen frinvelebi?~ `ratom etanebian yvavi-
lebs peplebi?~ ̀ rogor arian agebuli cocxali organizmebi?~ da a.S.

saqmianoba 1. daaTvaliereT suraTebi. CaiwereT rveulebSi am cxove-
lebisa  da mcenareebis mniSvneloba bunebisa da adamianisaTvis.

2. biologia _ cocxali organizmebis Semswavleli mecniereba

· raSi sWirdeba adamians es codna?

· mecnierebis romeli dargi Seiswavlis am yvelafers?

1

2

3

6
5

4

7

qvemoT moyvanili siidan amoarCieT im cxovelebisa da mcenareebis 
saxelwodebebi, romlebic azerbaijanis teritoriaze gvxvdeba. zaf-
rana, TeTri daTvi, wablfoTola muxa, rkinis xe, banani, anakonda, 
Jirafi, pingvini, selapi, feixoa, leRvi, baobabi, Sveli, zuTxi, fo-
cxveri, spilo, gargari, behemoTi, broweuli.

1. moZebneT cxrilSi mcenareTa saxelwo-
debebi da CawereT rveulSi.

2. SeaerTeT Sesabamisi marcvlebi ise, rom miiRoT azerbaijanis 
teritoriaze mobinadre cxovelebis saxelwodebebi.

daasruleT winadadebebi, gamoiyeneT mocemuli 
sakvanZo sityvebi.

mcenareTa saxeobebis istoriulad Camoyalibebul  
erTobliobas, romelic gavrcelebulia gansazR-
vrul teritoriaze, ewodeba _, cxovelTa erTob-
liobas ki _. azerbaijanis _ Setanilia mcenareTa 
daaxloebiT140 da cxovelTa 108 saxeoba.

mcenareebi cxovelebi

flora
fauna
`wiTeli wigni~
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adamiani Tavisi sameurneo saqmianobiT pirdapir an iribad did ze-
gavlenas axdens garemomcvel bunebaze. Cveni planetis mcenareuli da 
cxoveluri samyaros mravalferovnebis SenarCuneba Tanamedrove ka-
cobriobis erT-erTi umniSvnelovanesi problema da amocanaa. bune-
basa da bunebis Zeglebze zrunva, maTi momavali TaobebisaTvis Senar-
Cunebis mizniT, Cveni samoqalaqo valia.�

sakvanZo sityvebi sakvanZo sityvebi sakvanZo sityvebi 
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biologiis warmoSoba. uZveles 
droSi adamianebi sakmaod did 
codnas flobdnen cocxali orga-
nizmebis Sesaxeb. isini cdilob-
dnen, daemaxsovrebinaT cnobebi 
cxovelebisa da mcenareebis Sesa-
xeb da Semdeg  es codna momavali 
TaobebisTvis gadaecaT. mogviane-
biT Seadgines sasargeblo cxove-
lebisa da mcenareebis sia, aRweres 
maTi Tvisebebi, gazrdisa da moyva-
nis meTodebi. cocxali organiz-
mebis Sesaxeb dagrovili codna sa-
fuZvlad daedo axal mecnierebas 
_ biologias.

SeuZlebelia dedamiwis warmodgena cocxali organizmebis gareSe. 
isini binadroben xmeleTze, wyalSi, haerSi da sxva cocxali arsebebis 
organizmSic ki. adamianTa codnis zrdam da gaRrmavebam gamoiwvia 
biologiuri mecnierebis dayofa axal damoukidebel mecnierebebad. 
droTa ganmavlobaSi es codna safuZvlad daedo biologiur mecni-
erebaTa uZveles dargebs _ botanikasa da zoologias.

biologia (berZ. bios _ sicocxle da logos _ moZRvreba) _ mecniereba 
cocxali organizmebis Sesaxeb. biologia Seiswavlis mcenareebis, 
cxovelebis, sokoebis da baqteriebis warmoSobas, agebulebasa da 
cxovelqmedebas, maT zemoqmedebas erTmaneTsa da garemoze.

saqmianoba 2. gaixseneT 2-3 andaza, gamonaTqvami da gamocana cxove-
lebsa da mcenareebze.

jer kidev Zv. w. IV_III ss. Seiqmna 
pirveli samecniero naSromebi 
cocxal organizmebze, romelTa 
avtorebi aristotele (`cxovelTa 
istoria~) da Teofraste 
(`mcenareTa istoria~) iyvnen.
 

aristotele
Zv. w. IV_III ss. 

Teofraste
Zv. w. IV s.

1. gamoiyeneT damatebiTi wyaroebi da moamzadeT mokle informacia 
romelime biologiuri mecnierebis Sesaxeb (informacia + ilus-
tracia).

2. SearCieT cocxali bunebis romelime samefos erT-erTi warmomad-
geneli da moamzadeT informacia mis Sesaxeb. 

_ mecniereba cocxali organizmebis Sesaxeb. mce-
nareTa Taviseburebebs Seiswavlis _ , cxovelebisas 
_ . sokoebs Seiswavlis _ , baqteriebs ki _ . mecnie-
rebas, romelic Seiswavlis cocxali organizmebis 
damokidebulebas erTmaneTTan da garemosTan, ewo-
deba _ . biologiis dargs, romelic virusebs ik-
vlevs, ewodeba _ .

saxelmZRvanelos teqstis gamoyenebiT kros-
vordSi SeitaneT biologiuri mecnierebebis 
saxelwodebebi. mokled ganmarteT es mecni-
erebebi.

biologia
botanika
zoologia
mikologia
baqteriologia
virusologia
ekologia

mogvianebiT warmoiSva sxva biologiuri mecnierebebi: mikologia  
(berZn. mykos _ soko)_ mecniereba sokoebis Sesaxeb da baqteriologia 
(berZn. bacteria _ Cxiri) _ mecniereba baqteriebis Sesaxeb. biologiis 
dargs, romelic virusebs Seiswavlis (laTin. virus _ Sxami), virusologia 
ewodeba. ekologia (berZn. oikos _ saxli) aris mecniereba, romelic 
Seiswavlis cxovelebis, mcenareebisa da mikroorganizmebis damoki-
debulebas erTmaneTTan da garemosTan.

amrigad, botanika (berZn. botane _ simwvane, balaxi, mcenare) Seis-
wavlis mcenareTa samyaros, xolo zoologia (berZn. zoon _ cxoveli 
da logos _ moZRvreba) _ cxovelTa samyaros.

biologiis dargebi

zoologia 

botanika 

virusologia

baqteriologia

ekologia

mikologia 
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ujredi qsovili organo organoTa sistema organizmi

cocxali organizmebis ZiriTadi niSan-Tvisebebi. organizmebi STa-
momavlobas iZlevian, berdebian da kvdebian. mSoblebis Tvisebebis 
mqone organizmebis raodenobis zrdas gamravlebis procesi uzrun-
velyofs. 

Stamomavloba, Tavisi individualuri ganviTarebis procesSi, (Ca-
saxvidan sikvdilamde) cvlilebebs ganicdis, izrdeba. zrda organiz-
mis masisa da zomis matebiTaa. mcenareebi mTeli sicocxlis ganmav-
lobaSi izrdeba, cxovelebis umravlesoba ki mxolod garkveul asa-
kamde.

organizmi moixmars nivTierebebs, romlebic mas kvebisa da sun-
Tqvis saSualebiT garemodan mudmivad miewodeba. maTi daSlis 
Sedegad warmoqmnili organizmisTvis gamousadegari produqtebi ki  
garemoSi gamoiyofa. sasicocxlod aucilebeli nivTierebebis SeTvi-
sebisa da organizmidan daSlis produqtebis gamoyofis process 
nivTierebaTa cvla ewodeba. nivTierebaTa cvla cocxali organiz-
mebisTvis damaxasiaTebeli erT-erTi ZiriTadi niSania.

cocxali organizmebis meore ZiriTadi Tvisebaa moZraoba. moZra-
obis saSualebiT cxoveli moipovebs sakvebs, Tavs aRwevs safrTxes. 
mcenareebisTvis aqtiuri moZraoba damaxasiaTebeli ar aris, maTi 
pasiuri moZraoba ki praqtikulad SeumCnevelia. Tumca swored aseTi 

sinaTle 

naxSir-
orJangi

Jangbadi 

wyali da 
mineraluri 
marilebi

wylis 
orTqli 

Jangbadi

naxSir-
orJangi

Jangbadi

wyali 

naxSiror-
Jangi

wylis 
orTqli 

cilebi, cximebi, 
naxSirwylebi 

mineraluri 
marilebi

sakvebis moune-
lebeli narCenebi

mimoixede garSemo da dainaxav mwvane xaliCis msgavs mdelos, sokoebs 
xeebis qveS, frinvelebsa da cxovelebs, romlebic haerSi dafrinaven, 
miwaze darbian an wyalSi dacuraven. arseboben sul cicqna, TvaliT 
uxilavi cocxali arsebebic. isini Zalian gansxvavdebian erTmaneTisgan, 
magram bevri saerTo niSan-Tvisebac aqvT.

3. cocxali organizmebis ZiriTadi niSnebi

· ra niSnebi ganasxvavebs cocxals aracocxalisgan?

saqmianoba. ra movlenebia gamosaxuli suraTebze? ra mniSvneloba 
aqvs maT cocxali arsebebisTvis? gadaitaneT qvemoT mocemuli 
cxrili rveulSi da CawereT pasuxebi Sesabamis striqonze.

1
3

5

 mniSvneloba cocxali organizmisTvissuraTze gamosaxuli movlena 
(procesi)     

№

1
2
...

cocxali organizmebis umravlesobas ujreduli agebuleba aqvs, 
anu ujredebisgan Sedgeba. ujredi cocxali organizmebis agebulebis 
umciresi erTeulia. erTnairi ujredebis erToblioba qmnis qsovils, 
qsovilebi ki _ organoebs. organoebi qmnis organoTa sistemebs, 
organoTa sistemebi ki _ organizms.

1716

2

nivTierebaTa cvla cxovelebsa da mcenareebSi

cocxal organizmTa organizaciis doneebi

4

cxovelebimcenareebi 

6
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Stamomavloba, Tavisi individualuri ganviTarebis procesSi, (Ca-
saxvidan sikvdilamde) cvlilebebs ganicdis, izrdeba. zrda organiz-
mis masisa da zomis matebiTaa. mcenareebi mTeli sicocxlis ganmav-
lobaSi izrdeba, cxovelebis umravlesoba ki mxolod garkveul asa-
kamde.

organizmi moixmars nivTierebebs, romlebic mas kvebisa da sun-
Tqvis saSualebiT garemodan mudmivad miewodeba. maTi daSlis 
Sedegad warmoqmnili organizmisTvis gamousadegari produqtebi ki  
garemoSi gamoiyofa. sasicocxlod aucilebeli nivTierebebis SeTvi-
sebisa da organizmidan daSlis produqtebis gamoyofis process 
nivTierebaTa cvla ewodeba. nivTierebaTa cvla cocxali organiz-
mebisTvis damaxasiaTebeli erT-erTi ZiriTadi niSania.

cocxali organizmebis meore ZiriTadi Tvisebaa moZraoba. moZra-
obis saSualebiT cxoveli moipovebs sakvebs, Tavs aRwevs safrTxes. 
mcenareebisTvis aqtiuri moZraoba damaxasiaTebeli ar aris, maTi 
pasiuri moZraoba ki praqtikulad SeumCnevelia. Tumca swored aseTi 

sinaTle 

naxSir-
orJangi

Jangbadi 

wyali da 
mineraluri 
marilebi

wylis 
orTqli 

Jangbadi

naxSir-
orJangi

Jangbadi

wyali 

naxSiror-
Jangi

wylis 
orTqli 

cilebi, cximebi, 
naxSirwylebi 

mineraluri 
marilebi

sakvebis moune-
lebeli narCenebi

mimoixede garSemo da dainaxav mwvane xaliCis msgavs mdelos, sokoebs 
xeebis qveS, frinvelebsa da cxovelebs, romlebic haerSi dafrinaven, 
miwaze darbian an wyalSi dacuraven. arseboben sul cicqna, TvaliT 
uxilavi cocxali arsebebic. isini Zalian gansxvavdebian erTmaneTisgan, 
magram bevri saerTo niSan-Tvisebac aqvT.

3. cocxali organizmebis ZiriTadi niSnebi

· ra niSnebi ganasxvavebs cocxals aracocxalisgan?

saqmianoba. ra movlenebia gamosaxuli suraTebze? ra mniSvneloba 
aqvs maT cocxali arsebebisTvis? gadaitaneT qvemoT mocemuli 
cxrili rveulSi da CawereT pasuxebi Sesabamis striqonze.

1
3

5

 mniSvneloba cocxali organizmisTvissuraTze gamosaxuli movlena 
(procesi)     

№

1
2
...

cocxali organizmebis umravlesobas ujreduli agebuleba aqvs, 
anu ujredebisgan Sedgeba. ujredi cocxali organizmebis agebulebis 
umciresi erTeulia. erTnairi ujredebis erToblioba qmnis qsovils, 
qsovilebi ki _ organoebs. organoebi qmnis organoTa sistemebs, 
organoTa sistemebi ki _ organizms.

1716

2

nivTierebaTa cvla cxovelebsa da mcenareebSi

cocxal organizmTa organizaciis doneebi

4

cxovelebimcenareebi 

6
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cocxali organizmebi sivrceSi gadaadgilde-
bian – saSualebiT, garemoSi momxdar cvlile-
bebze reagireben – saSualebiT. sasicocxlod 
aucilebeli nivTierebebis SeTvisebis da orga-
nizmidan daSlis produqtebis gamoyofis pro-
cess – ewodeba. cocxali organizmebi – Sede-
gad qmnian axal Taobas da memkvidreobiT 
niSnebs gadascemen STamomavlobas.

2. SeadgineT biologiuri xasiaTis mokle teqsti; gamoiyeneT cnebebi 
`zrda da ganviTareba~, ̀ kveba~, ̀ sunTqva~, ̀ gamravleba~, ̀ moZraoba~. 
SeecadeT, teqstSi am procesebs Soris kavSiri asaxoT. 

1. gadaiwereT qvemoT mocemuli cxrili rveulSi da SeavseT.

cocxali organizmebis ZiriTadi niSan-Tvisebebi 

kveba

sunTqva

moZraoba

gaRizianebadoba

gamravleba

mcenareebSi cxovelebSi

4. cocxali organizmebis klasifikacia

organizmebis klasifikacia. cocxali bunebis obieqtebis ufro 
sruli da detaluri SeswavlisTvis mecnierebma (biologebma) isini  
garkveuli niSan-Tvisebebis mixedviT daajgufes. mecnierebas, rome-
lic cocxali organizmebis mravalferovnebas Seiswavlis, siste-
matika ewodeba. sistematikis umcires erTeuls saxeoba warmoadgens.

dedamiwaze gavrcelebuli cocxali organizmebi gansxvavdebian zo-
miT, feriT, sicocxlis xangrZlivobiT, organizaciis sirTuliT, sa-
binadro adgiliT da a.S. jer kidev uZveles droSi swavlulebi cdi-
lobdnen cocxali organizmebi garkveuli niSnebiT daejgufebinaT. 
Tavdapirvelad klasifikacia adamianisTvis sargeblobis an zianis 
motanis mixed-viT xdeboda, mag., Sxamiani da samkurnalo mcenareebi, 
Sinauri da gareuli cxovelebi.

џ Svedi naturalisti. man SeimuSava pirveli mecnieruli 
klasifikacia, romlis umciresi erTeuli iyo saxeoba.

karl line 

(1707–1778)

· Tqveni azriT, ra principis mixedviT SeiZleba cocxali 
organizmebis dajgufeba?

· arsebobs Tu ara organizmebs Soris naTesauri kavSiri?

iciT Tu ara, rom?  iciT Tu ara, rom?  saxeoba aris agebulebiT, memkvidreobiTi niSnebiT, saxeoba aris agebulebiT, memkvidreobiTi niSnebiT, iciT Tu ara, rom?  saxeoba aris agebulebiT, memkvidreobiTi niSnebiT, 
sabinadro garemoTi msgavss individTa erToblioba, romelTac SeuZ-
liaT Sejvareba da nayofieri STamomavlobis mocema. 

saqmianoba. 
daajgufeT 
cocxali 
bunebis 
obieqtebi raime 
niSnis mixedviT. 
moifiqreT 
saxelwodeba  am 
jgufebisTvis.

karl linem saxeobis aRsaniSnavad mecnierebaSi daamkvidra jer kidev 
misi winamorbedi mecnierebis mier SemoTavazebuli ormagi laTinuri 
saxelwodeba. mag., canis familaris _ Sinauri ZaRlis laTinuri saxel-
wodebaa, romelSic pirveli sityva aRniSnavs gvars, meore ki _ saxeobas.

1918

SeavseT cxrili Temis dasawyisSi mocemuli suraTebis gamoyenebiT

suraTze gamosaxuli movlena 
(procesi) 

niSan-Tviseba

1

mniSvneloba cocxali 
organizmebisTvis 

...

№

iciT  Tu ara, rom? iciT  Tu ara, rom?   cocxali organizmebis ZiriTadi niSan-Tvisebebia: cocxali organizmebis ZiriTadi niSan-Tvisebebia:   iciT  Tu ara, rom?  cocxali organizmebis ZiriTadi niSan-Tvisebebia:  
·  ·  ·  ·  · zrda da ganviTareba moZraoba gaRizianebadoba gamravleba

nivTierebaTa cvla (kveba sunTqva gamoyofa). ·  · 

pasiuri moZraobis saSualebiT axerxebs mcenare Rerosa da foTlebis 
mzis sinaTlisken mitrialebas. cocxali organizmisTvis damaxasi-
aTebelia raRac formiT upasuxos garemoSi momxdar cvlilebas. ga-
remoSi momxdari cvlilebebiT gamowveul organizmis reaqcias gaRi-
zianebadoba ewodeba.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sakvanZo sityvebisakvanZo sityvebi
gamravlebagamravleba
nivTierebaTa cvlanivTierebaTa cvla
moZraobamoZraoba
gaRizianebadobagaRizianebadoba

sakvanZo sityvebi
gamravleba
nivTierebaTa cvla
moZraoba
gaRizianebadoba
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cocxali organizmebi sivrceSi gadaadgilde-
bian – saSualebiT, garemoSi momxdar cvlile-
bebze reagireben – saSualebiT. sasicocxlod 
aucilebeli nivTierebebis SeTvisebis da orga-
nizmidan daSlis produqtebis gamoyofis pro-
cess – ewodeba. cocxali organizmebi – Sede-
gad qmnian axal Taobas da memkvidreobiT 
niSnebs gadascemen STamomavlobas.

2. SeadgineT biologiuri xasiaTis mokle teqsti; gamoiyeneT cnebebi 
`zrda da ganviTareba~, ̀ kveba~, ̀ sunTqva~, ̀ gamravleba~, ̀ moZraoba~. 
SeecadeT, teqstSi am procesebs Soris kavSiri asaxoT. 

1. gadaiwereT qvemoT mocemuli cxrili rveulSi da SeavseT.

cocxali organizmebis ZiriTadi niSan-Tvisebebi 

kveba

sunTqva

moZraoba

gaRizianebadoba

gamravleba

mcenareebSi cxovelebSi

4. cocxali organizmebis klasifikacia

organizmebis klasifikacia. cocxali bunebis obieqtebis ufro 
sruli da detaluri SeswavlisTvis mecnierebma (biologebma) isini  
garkveuli niSan-Tvisebebis mixedviT daajgufes. mecnierebas, rome-
lic cocxali organizmebis mravalferovnebas Seiswavlis, siste-
matika ewodeba. sistematikis umcires erTeuls saxeoba warmoadgens.

dedamiwaze gavrcelebuli cocxali organizmebi gansxvavdebian zo-
miT, feriT, sicocxlis xangrZlivobiT, organizaciis sirTuliT, sa-
binadro adgiliT da a.S. jer kidev uZveles droSi swavlulebi cdi-
lobdnen cocxali organizmebi garkveuli niSnebiT daejgufebinaT. 
Tavdapirvelad klasifikacia adamianisTvis sargeblobis an zianis 
motanis mixed-viT xdeboda, mag., Sxamiani da samkurnalo mcenareebi, 
Sinauri da gareuli cxovelebi.

џ Svedi naturalisti. man SeimuSava pirveli mecnieruli 
klasifikacia, romlis umciresi erTeuli iyo saxeoba.

karl line 

(1707–1778)

· Tqveni azriT, ra principis mixedviT SeiZleba cocxali 
organizmebis dajgufeba?

· arsebobs Tu ara organizmebs Soris naTesauri kavSiri?

iciT Tu ara, rom?  iciT Tu ara, rom?  saxeoba aris agebulebiT, memkvidreobiTi niSnebiT, saxeoba aris agebulebiT, memkvidreobiTi niSnebiT, iciT Tu ara, rom?  saxeoba aris agebulebiT, memkvidreobiTi niSnebiT, 
sabinadro garemoTi msgavss individTa erToblioba, romelTac SeuZ-
liaT Sejvareba da nayofieri STamomavlobis mocema. 

saqmianoba. 
daajgufeT 
cocxali 
bunebis 
obieqtebi raime 
niSnis mixedviT. 
moifiqreT 
saxelwodeba  am 
jgufebisTvis.

karl linem saxeobis aRsaniSnavad mecnierebaSi daamkvidra jer kidev 
misi winamorbedi mecnierebis mier SemoTavazebuli ormagi laTinuri 
saxelwodeba. mag., canis familaris _ Sinauri ZaRlis laTinuri saxel-
wodebaa, romelSic pirveli sityva aRniSnavs gvars, meore ki _ saxeobas.

1918

SeavseT cxrili Temis dasawyisSi mocemuli suraTebis gamoyenebiT

suraTze gamosaxuli movlena 
(procesi) 

niSan-Tviseba

1

mniSvneloba cocxali 
organizmebisTvis 

...

№

iciT  Tu ara, rom? iciT  Tu ara, rom?   cocxali organizmebis ZiriTadi niSan-Tvisebebia: cocxali organizmebis ZiriTadi niSan-Tvisebebia:   iciT  Tu ara, rom?  cocxali organizmebis ZiriTadi niSan-Tvisebebia:  
·  ·  ·  ·  · zrda da ganviTareba moZraoba gaRizianebadoba gamravleba

nivTierebaTa cvla (kveba sunTqva gamoyofa). ·  · 

pasiuri moZraobis saSualebiT axerxebs mcenare Rerosa da foTlebis 
mzis sinaTlisken mitrialebas. cocxali organizmisTvis damaxasi-
aTebelia raRac formiT upasuxos garemoSi momxdar cvlilebas. ga-
remoSi momxdari cvlilebebiT gamowveul organizmis reaqcias gaRi-
zianebadoba ewodeba.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sakvanZo sityvebisakvanZo sityvebi
gamravlebagamravleba
nivTierebaTa cvlanivTierebaTa cvla
moZraobamoZraoba
gaRizianebadobagaRizianebadoba

sakvanZo sityvebi
gamravleba
nivTierebaTa cvla
moZraoba
gaRizianebadoba
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gadaitaneT cxrili rveulSi da SeavseT.

msgavsi saxeobebi erTiandeba –, gvarebi –, 
ojaxebi erTiandeba – (cxovelebSi) da – 
(mcenareebSi). msgavsi razmebi (cxovelebSi) 
da rigebi (mcenareebSi) erTiandeba – , rom-
lebic erTiandeba – (mcenareebSi) da – 
(cxovelebSi). isini, Tavis mxriv, erTiandeba 
–. mecnierebas, romelic Seiswavlis cocxa-
li organizmebis klasifikacias, ewodeba – 

bunebaSi adamianis cxovrebaSi

mcenareebis mniSvneloba 

cxovelebis mniSvneloba

1. daaTvaliereT suraTebi da gansazRvreT, romel samefos miekuT-
vneba es organizmebi. romeli samefos warmomadgenlebzea laparaki 
qvemoT mocemul teqstSi? gamotovebul adgilebSi CasviT Sesa-
bamisi samefos saxelwodeba: saxeobebis raodenobis mixedviT ...  
yvelaze mravalricxovani samefoa. TiTqmis  yvela ikvebeba mza 
organuli nivTierebebiT, rac  maT ... ganasxvavebs da ... aaxloebs.

2. gadaitaneT sqema rveulSi da 
CawereT masSi mcenareebisa da 
cxovelebis ganmasxvavebeli da 
saerTo niSnebi. 

gvari
 ojaxi
 razmi
 rigi
 klasi
 tipi
 ganyofileba
 samefo
 sistematika

ganmasxvavebeli
niSnebi

saerTo
niSnebi

1 2 3 4

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

 sakvanZo sityvebi sakvanZo sityvebi sakvanZo sityvebi

ganmasxvavebeli
niSnebi

cocxali organizmebis mniSvneloba. Cveni planeta cocxali arsebe-
bis gareSe warmoudgenelia. isini mWidro kavSirSi arian erTmaneTTan da 
ase uzrunvelyofen sicocxlis arsebobas. magaliTad, mcenareebi fo-
tosinTezis procesSi STanTqavs naxSirorJangs, gamoyofs sunTqvi-
saTvis aucilebel Jangbads da am gziT ganapirobebs airTa Tanafardobis 
mudmivobas dedamiwaze. fotosinTezis procesSi mcenareSi warmoqmni-
li organuli nivTierebebi warmoadgens sakvebs balaxismWameli cxove-
lebisTvis, romlebiTac, Tavis mxriv, mtaceblebi ikvebebian. cxo-
velebisa da mcenareebis naSTebi baqteriebisa da sokoebis mier iSleba 
(ixrwneba), rac amdidrebs miwas organuli nivTierebebiT da qmnis 
niadags. organuli nivTierebebis xrwnis Sedegad warmoqmnil mineralur 
nivTierebebs mcenareebi iTvisebs.

2120

cocxali organizmebis klasifikacia

mcenareebi 

samefo 

ganyofileba 

klasi 

 rigi 

 ojaxi

gvari

saxeoba

samefo

tipi

klasi 

razmi

 ojaxi

gvari

saxeoba

cxovelebi

111

msgavsi saxeobebi erTiandeba gvarebad, gvarebi _ ojaxebad, ojaxebi _ 
razmebad (cxovelebSi) an rigebad (mcenareebSi). msgavsi razmebi erTi-
andeba klasebad, klasebi _ tipebad (cxovelebSi) an ganyofilebad 
(mcenareebSi), romlebic, Tavis mxriv, qmnis samefoebs. arsebobs cocxa-
li organizmebis oTxi ZiriTadi samefo _ baqteriebis, sokoebis, mcena-
reebisa da cxovelebis.

cocxali organizmebis klasifikacia dafuZnebulia mecnierul mona-
cemebze. klasifikacias safuZvlad naTesauri kavSirebi da warmo-
mavloba udevs. organizmebis ganlageba maTi organizaciis garTulebis 
(martividan rTulisken) mixedviT xdeba, rac asaxavs kidec organuli 
samyaros istoriuli ganviTarebis process.
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gadaitaneT cxrili rveulSi da SeavseT.

msgavsi saxeobebi erTiandeba –, gvarebi –, 
ojaxebi erTiandeba – (cxovelebSi) da – 
(mcenareebSi). msgavsi razmebi (cxovelebSi) 
da rigebi (mcenareebSi) erTiandeba – , rom-
lebic erTiandeba – (mcenareebSi) da – 
(cxovelebSi). isini, Tavis mxriv, erTiandeba 
–. mecnierebas, romelic Seiswavlis cocxa-
li organizmebis klasifikacias, ewodeba – 

bunebaSi adamianis cxovrebaSi

mcenareebis mniSvneloba 

cxovelebis mniSvneloba

1. daaTvaliereT suraTebi da gansazRvreT, romel samefos miekuT-
vneba es organizmebi. romeli samefos warmomadgenlebzea laparaki 
qvemoT mocemul teqstSi? gamotovebul adgilebSi CasviT Sesa-
bamisi samefos saxelwodeba: saxeobebis raodenobis mixedviT ...  
yvelaze mravalricxovani samefoa. TiTqmis  yvela ikvebeba mza 
organuli nivTierebebiT, rac  maT ... ganasxvavebs da ... aaxloebs.

2. gadaitaneT sqema rveulSi da 
CawereT masSi mcenareebisa da 
cxovelebis ganmasxvavebeli da 
saerTo niSnebi. 

gvari
 ojaxi
 razmi
 rigi
 klasi
 tipi
 ganyofileba
 samefo
 sistematika

ganmasxvavebeli
niSnebi

saerTo
niSnebi

1 2 3 4

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

 sakvanZo sityvebi sakvanZo sityvebi sakvanZo sityvebi

ganmasxvavebeli
niSnebi

cocxali organizmebis mniSvneloba. Cveni planeta cocxali arsebe-
bis gareSe warmoudgenelia. isini mWidro kavSirSi arian erTmaneTTan da 
ase uzrunvelyofen sicocxlis arsebobas. magaliTad, mcenareebi fo-
tosinTezis procesSi STanTqavs naxSirorJangs, gamoyofs sunTqvi-
saTvis aucilebel Jangbads da am gziT ganapirobebs airTa Tanafardobis 
mudmivobas dedamiwaze. fotosinTezis procesSi mcenareSi warmoqmni-
li organuli nivTierebebi warmoadgens sakvebs balaxismWameli cxove-
lebisTvis, romlebiTac, Tavis mxriv, mtaceblebi ikvebebian. cxo-
velebisa da mcenareebis naSTebi baqteriebisa da sokoebis mier iSleba 
(ixrwneba), rac amdidrebs miwas organuli nivTierebebiT da qmnis 
niadags. organuli nivTierebebis xrwnis Sedegad warmoqmnil mineralur 
nivTierebebs mcenareebi iTvisebs.

2120

cocxali organizmebis klasifikacia

mcenareebi 

samefo 

ganyofileba 

klasi 

 rigi 

 ojaxi

gvari

saxeoba

samefo

tipi

klasi 

razmi

 ojaxi

gvari

saxeoba

cxovelebi

111

msgavsi saxeobebi erTiandeba gvarebad, gvarebi _ ojaxebad, ojaxebi _ 
razmebad (cxovelebSi) an rigebad (mcenareebSi). msgavsi razmebi erTi-
andeba klasebad, klasebi _ tipebad (cxovelebSi) an ganyofilebad 
(mcenareebSi), romlebic, Tavis mxriv, qmnis samefoebs. arsebobs cocxa-
li organizmebis oTxi ZiriTadi samefo _ baqteriebis, sokoebis, mcena-
reebisa da cxovelebis.

cocxali organizmebis klasifikacia dafuZnebulia mecnierul mona-
cemebze. klasifikacias safuZvlad naTesauri kavSirebi da warmo-
mavloba udevs. organizmebis ganlageba maTi organizaciis garTulebis 
(martividan rTulisken) mixedviT xdeba, rac asaxavs kidec organuli 
samyaros istoriuli ganviTarebis process.
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5. adamianis adgili sistematikaSi

erTxel Zvelma berZenma filosofosma sokratem megobar filo-
sofoss hkiTxa: `riT gansxvavdeba adamiani sxva cxovelebisgan?~. 
pasuxi aseTi iyo: `adamiani orfexa arsebaa, romelsac bumbuli ar 
aqvs~. sokrates araferi uTqvams, magram momdevno Sexvedrisas 
tomridan bumbulgaclili mamali amoiyvana da warmoTqva: ̀ ai, isic 
_ adamiani!~

adamianis adgili klasifikaciis sistemaSi. adamiani, iseve rogorc 
sxva cocxali arsebebi, bunebis ganuyofeli nawilia. klasifikaciis 
sistemaSi mecnierebi adamians cxovelTa samefos akuTvneben. ganvi-
Tarebis adreul stadiebze adamians, iseve rogorc sxva xerxemlian 
cxovelebs, uyalibdeba RerZuli ConCxi _ qorda. amitom mas qordi-
anTa tips miakuTvneben. axalSobilTa dedis rZiT kvebis gamo adami-
anebi ZuZumwovarTa klasSi erTiandebian. bevri sxva cxovelisgan 
gansxvavebiT, adamians Tvalebi Tavis wina mxares aqvs moTavsebuli. 

garda amisa, saxeze mimikuri kunTebi aqvs, 
romelTa saSualebiTac advilad icvlis 
gamometyvelebas, xuTi TiTiT dabolo-
ebul kidurebze ki _ brtyeli frCxilebia. 
aseTi Taviseburebebi axasiaTebT adami-
anis msgavss maimunebsac _ gorilas, Simpan-
zes, romlebic primatebis jgufs miekuT-
vnebian. Tumca, miuxedavad bevri msgav-
sebisa, adamians gaaCnia iseTi niSnebi, 
romlebiTac igi principulad gansxvav-
deba maTgan. ase, magaliTad, maimunebisgan 
gansxvavebiT, adamianis qalis tvinis 

· Tqveni azriT, raSi cdeboda filosofosi? 

saqmianoba. moZebne msgavseba da gansxvaveba 
sqemaze gamosaxul arsebebs Soris.

2322

adamiani Tavisi saqmianobiT gavlenas axdens garemomcvel bunebaze 
da gardaqmnis mas, qmnis misTvis mniSvnelovan materialur da sulier 
faseulobebs, akeTebs axal aRmoCenebs. am yvelafris gakeTeba adami-
ans martos ar SeuZlia.

sazogadoebrivi cxovrebis wesma ganapiroba urTierTobis iseTi 
formis warmoSoba, rogoricaa metyveleba, romelic mxolod ada-
mianisTvisaa damaxasiaTebeli. metyvelebis warmoSobam, Tavis mxriv, 
xeli Seuwyo abstraqtuli azrovnebis ganviTarebas. amrigad, miuxe-
davad imisa, rom adamianis organizmi agebulebiT cxovelis msgavsia, 
azrovneba da SromiTi saqmianoba ganasxvavebs mas cxovelTa samefos 
danarCeni warmomadgenlebisgan.

daadgineT Sesabamisoba

a) adamianis biologiuri 
Taviseburebebi

b) adamianis socialuri 
Taviseburebebi

1. Sromis iaraRebis damzadeba

2. brtyeli frCxilebi TiTebze

3. Tmovani safarvelis ararseboba xelisgulebze

4. metyveleba

5. didi moculobis tvini

6. sazogadoebrivi cxovrebis wesi

adamiani miekuTvneba – razms. dRes arsebobs adamianis mxolod erTi 
saxeoba – . adamianis, rogorc socialuri arsebis CamoyalibebaSi 
didi roli iTamaSa – , – , – da – .

1. gaarkvieT, romelia marTebuli msjeloba: a) adamiani miekuTvneba 
qordianTa tips; b) adamiani miekuTvneba xerxemlianTa tips; g) saxeoba _ 
gonieri adamiani _ cxovelTa samefos erT-erTi saxeobaa; d) adamiani 
miekuTvneba primatebis razms; e) adamiani miekuTvneba xerxemlianTa 
klass.
2. aRniSneT, romeli gamosaxuleba miekuTvneba adamians da romeli _ 
maimuns.

primatebi/gonieri adamiani/Sroma/azrovneba/metyveleba/sazogadoebrivi 
cxovrebis wesi

nawili saxis nawilze didia. es ki ganapirobebs mis gonebriv 
ganviTarebas da xelis, rogorc Sromis iaraRis, formirebas. am 
niSnebiT  mas akuTvneben gvar homo-s (adamiani). amJamad am gvaris 
erTaderTi saxeoba arsebobs _ homo sapiens (gonieri adamiani).

adamianis biosocialuri buneba. adamiani biologiuri arsebaa, 
radgan misi cxovelqmedeba dafuZnebulia biologiur procesebze _ 
kvebaze, sunTqvaze, gamoyofaze, moZraobaze, gamravlebaze. magram 
cxovelebisgan gansxvavebiT adamiani socialuri arsebacaa, radgan mis 
CamoyalibebaSi mniSvnelovani roli iTamaSa cxovrebis sazogado-
ebrivma wesma, Sromam, metyvelebam, azrovnebam.

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

ra SeityveTra SeityveTra SeityveT

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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samefo 

tipi 

klasi 

razmi

gvari 

saxeoba 

ojaxi 

cxovelebi

qordianebi

ZuZumwovrebi

primatebi

hominidebi

homo (adamiani)

homo sapiens 
(gonieri damiani) 

gorilisa da Tanamedrove adamianis qala Simpanzisa da adamianis terfi
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Semajamebeli davalebebi

1. daadgineT Sesabamisoba cocxali bunebis samefoebsa da im mecni-
erebebs Soris, romlebic  maT  Seiswavlis.

4. SeavseT gamotovebuli adgilebi Sesabamisi sakvanZo sityvebiT: 
sakvanZo sityvebi: mcenareebi, iSviaTi cxovelebi da mcenareebi,  
              saxeoba, kaspiuri selapi, ekologia. 
a) mecnierebas, romelic Seiswavlis cocxali organizmebis 

erTmaneTTan da garemosTan urTierTobas, _ ewodeba.
b) sistematikis ZiriTad erTeuls warmoadgens _ .
g) _ SenarCunebis mizniT qveynis teritoriaze Seqmnilia 

nakrZalebi, aRkveTilebi da erovnuli parkebi.
d) `wiTel wignSi~ Setanili _ zRvis yvelaze patara ZuZumwovari 

cxovelia.
e) _ samefos warmomadgenlebis umravlesoba ganuwyvetliv izrdeba.

mecnierebebi

a b g d.  . ; . . mikologia;  botanika   zoologia;   baqteriologia.

cxovelebi

mcenareebi

samefo
samefo

1 2 3 4 5 6 7

3. cxrilis Sesabamis ujrebSi TanamimdevrobiT ganaTavseT cxovel-
Ta da mcenareTa sistematikuri kategoriebis saxelwodebebi.

gvari, tipi, ojaxi, razmi, klasi, saxeoba, ganyofileba, rigi 

2. gamoiyeneT aRniSnuli cnebebi da SeadgineT marTebuli winadadebebi: 
a) adamiani miekuTvneba fexsaxsrianebis/qordianebis tips. 
b) adamiani miekuTvneba primatebis/qordianebis tips. 
g) Tanamedrove adamiani miekuTvneba marjve adamianis/gonieri 
adamianis saxeobas.
d) adamiani miekuTvneba primatebis/xerxemlianebis razms. 
e) adamiani miekuTvneba ZuZumwovrebis/xerxemlianebis klass.
v) adamiani miekuTvneba cxovelebis/mravalujredebianebis samefos.

1 2 3 4
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gv. 25–86 cocxali organizmebis 
agebuleba

organizmebis ujreduli 
agebuleba. qsovilebi,
organoebi da organoTa 
sistemebi 
6. laboratoriuli aRWurviloba 
7. ujredis zogadi agebuleba
8. prokariotuli organizmebi
9. baqteriebis gavrceleba da 

maTi roli bunebaSi. 
daavadebebis gamomwvevi 
baqteriebi. virusebi

10. ujredis gayofa da 
ganviTareba

11. erTujrediani da 
mravalujrediani 
organizmebi 

12. mcenareTa warmomSobi, 
mfaravi da meqanikuri 
qsovilebi

13. mcenareTa gamtari, ZiriTadi 
da gamomyofi qsovilebi

14. cxovelTa qsovilebi
15. cxovelTa organoebi da 

organoTa sistemebi
џ  Semajamebeli davalebebi
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mcenareTa generaciuli organoebi
24. yvavili

25. yvaviledebi

26. Teslis agebuleba

27. nayofi

џ Semajamebeli davalebebi
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mcenareTa vegetatiuri organoebi
16. yvavilovani mcenareebis ZiriTadi 

organoebi
17. ylortisa da kvirtis agebuleba. 

kvirtis ganviTareba
18. Reros Sinagani agebuleba
19. foTlis Sinagani agebuleba. 

foTlebis ganlageba
20. foTlis ujreduli agebuleba
21. fesvis agebuleba. fesvebisa da 

fesvTa sistemebis saxeebi 
22. mcenareTa miwisqveSa organoebis 

saxecvlilebebi
23. mcenareTa miwiszeda organoebis 

saxecvlilebebi 
џ Semajamebeli davalebebi

 Tavi 2 Tavi  3

Tavi   4
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Cveulebrivi da 
kbilebiani 
pinceti

lanceti
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6. laboratoriuli aRWurviloba

gamadidebeli xelsawyoebi. samecniero gamokvlevebis Casatareblad 
gamoiyeneba gamadidebeli xelsawyoebi _ lupa  da mikroskopi.

lupa _ yvelaze martivi gamadidebeli xelsawyo _ Sedgeba tariani, 
CarCoSi Casmuli ormxrivad amozneqili minisagan. mas SeuZlia sagnebis 
2 _ 25-jer gadideba.

organizmebis ujreduli agebuleba.
 qsovilebi, organoebi da organoTa sistemebi

daaxloebiT 400 wlis win holandiis qalaq midelburgSi cxovrobda 
erTi ostati, romelic saTvaleebs amzadebda da yidda. erTxel misma 
vaJebma spilenZis mils orive boloze saTvalis minebi miamagres da 
Semdeg am milidan gaixedes. aRmoCnda, rom mili sagnebs mniSvne-
lovnad adidebda. rodesac es ambavi Seityo, biWebis mama Seecada gae-
umjobesebina `xelsawyo~ da amisTvis grZeli, gasaSleli mili gamo-
iyena. ase SemTxveviT 1590 w. Seiqmna pirveli mikroskopi. mis gamom-
goneblad zaqaria ianseni iTvleba, ufro sworad, misi vaJebi.

saqmianoba 1. ra 
xelsawyoebia 
gamosaxuli suraTebze? 
gadaitaneT cxrili 
rveulSi da SeavseT igi.
rogor SeiZleba am 
xelsawyoebis gamoyeneba 
cocxali organizmebis 
Sesaswavlad?

1 2 3 4 5

iciT Tu ara, rom? iciT Tu ara, rom?   dedamiwaze mcxovreb yvela organizms (virusebis garda) dedamiwaze mcxovreb yvela organizms (virusebis garda) iciT Tu ara, rom?  dedamiwaze mcxovreb yvela organizms (virusebis garda) 
ujreduli agebuleba aqvs. TiTqmis yvela ujredi Zalian mcire zomisaa, 
amitom cocxali organizmebis ufro detaluri Seswavla mxolod gamadi-
debeli xelsawyoebis gamogonebis Semdeg gaxda SesaZlebeli.

eleqtronuli mikroskopi

saqmianoba 2.  
gaecaniT teqsts. 
rveulebSi CawereT 
mikroskopis 
nawilebis 
saxelwodebebi 
Sesabamisi 
numeraciiT.

1

2

3

45

6

7

tubusi (samzeri mili) mikroskopis 
Stativzea mimagrebuli. xraxnebis 
saSualebiT is SeiZleba mivuaxlooT an 
davaSoroT dakvirvebis sagans.
Stativi mikroskopis sayrdenia, 
romelzec misi danarCeni nawilebi 
magrdeba.
okulari (laT. oculus _ Tvali) tubusis 
zemo nawilSia moTavsebuli da CarCoSi 
Casmuli ori gamadidebeli minisgan 
Sedgeba.
obieqtivi (laT. obyektum _ sagani) 
moTavsebulia tubusis qveda nawilSi da 
Sedgeba CarCoSi Casmuli ramdenime 
gamadidebeli minisgan.
sasagne magida Stativzea mimagrebuli. 
magidis centrSi xvrelia, romelSic 
sinaTlis kona gadis.
sarke sinaTles sasagne magidis xvrelis 
saSualebiT preparatisken (Sesaswavli 
sagnis Txeli anaTali) mimarTavs.

2726

laboratoriuli aRWurviloba, romelic biologiuri obieqtebis 
Sesaswavlad gamoiyeneba. laboratoriuli da praqtikuli muSaobisa-
Tvis sxvadasxva saxis pincetebs (naWdevebians, unaWdevos, kbilebians 
da a.S.), sapreparacio nemsebs, metalis an plastmasis qilebs, pipetebs, 
makratlebs, lancetebs da sxva instrumentebs iyeneben.

laboratoriul WurWels _ sxvadasxva saxis sinjarebsa da kol-
bebs _ nivTierebebis gasaTbobad, Sesarevad da Sesanaxavad iyeneben. 
cocxali organizmebis agebulebis ufro detaluri Seswavlis mizniT 
gamadidebeli xelsawyoebi _ lupa da mikroskopi gamoiyeneba.

pipeti

saprepa-
racio
nemsebi

makrateli

xelsawyo rogor gamoiyeneba
1

...

mikroskopebi. cocxali or-
ganizmebis agebulebis daw-
vrilebiT Sesaswavlad gamo-
iyeneba sxvadasxva saxis mik-
roskopi (berZn. mikros _ pata-
ra da skopeo _ vxedav): 

a) sinaTlis mikroskopi. am 
xelsawyos SeuZlia sagnis gamo-
saxulebis 3600-jer gadideba.

b) eleqtronuli mikros-
kopi. es xelsawyo sagnebis 
gamosaxulebas aTobiT da 
asobiT aTasjer adidebs. misi 
saSualebiT SeiZleba ujre-
dis umciresi struqturebi 
davinaxoT.

sinjarebikolba

laboratoriuli 
WurWeli 

Tavi  2

џ romel gamadidebel xelsawyoebs icnobT?

џ rogor iyenebT maT? 
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XVII s-is 
mikroskopi

7. ujredis zogadi agebuleba

1665 w. xis sacobis Txeli anaTalis mikroskopiT daTvalierebis 
dros robert hukma SeamCnia, rom misi struqtura umciresi zomis 
ujrebisgan Sedgeboda da fiWas waagavda. man pirvelma uwoda maT 
ujredebi. hukis Tanamedrove antoni van levenhuki ufro gaumjobe-

џ ratom gaxda organizmebis ujreduli agebulebis Seswavla 
SesaZlebeli mxolod mikroskopis gamogonebis Semdeg?

saqmianoba 1. 
laboratoriuli samuSao:  xaxvis kanisgan damzadebuli preparatis
mikroskopuli gamokvleva.
aRWurviloba: xaxvis kanis mza preparati. mikroskopi.
samuSaos msvleloba:

џ  maswavleblis mier damzadebuli da iodis xsnariT 
SeRebili xaxvis kanis preparati mikroskopiT 
daaTvaliereT jer mcire da Semdeg didi gadidebiT.

џ  nanaxi CaixateT.
џ  suraTze miawereT ujredis ZiriTadi nawilebis saxelebi.

vimsjeloT Sedegebze:
џ  ujredis romeli nawili Cans yvelaze mkafiod xaxvis kanis 

preparatis iodis xsnariT SeRebvis Semdeg?
џ  ra funqcias asrulebs ujredSi es nawili?

robert huki
(1635-1703)

ingliseli mecnieri, bunebismetyveli.
gaaumjobesa mikroskopi, pirvelma
Semoitana mecnierebaSi termini `ujredi~.

daadgineT Sesabamisoba:
1. misi daxmarebiT tubusi SeiZleba mivuaxlooT 
an davaSoroT dakvirvebis sagans.
2. mikroskopis sayrdeni.
3. mikroskopis samzeri mili.
4. misi saxelwodeba momdinareobs laTinuri 
sityvidan, romelic `sagans~ niSnavs.
5. tubusis zeda nawilSia moTavsebuli.

1. daadgineT Sesabamisoba Seswavlis obieqtsa da im gamadidebel 
xelsawyos Soris, romlis gamoyenebac ufro mosaxerxebelia qvemoT 
moyvanil SemTxvevebSi. Sedegebi SeitaneT cxrilSi (samuSao rveulSi).

a) buzis frTa
b) baqteria
g) sisxlis ujredi
d) xoWos fexi

yvelaze martivi gamadidebeli xelsawyo 
aris –. sasagne magida da tubusi mimag-
rebulia – Stativze. xelsawyo, romelic 
yvelaze metad adidebs Sesaswavl sagans 
aris –.

sinaTlis mikroskopi
eleqtronuli mikroskopi
lupa

2928

lupa sinaTlis mikroskopi

2. suraTebis mixedviT 

SeavseT cxrili 

(rveulSi):

sebuli mikroskopiT erTujredian organizmebs daakvirda. 
amis Semdeg interesi mikroskopis mimarT mkveTrad gaizar-
da da daiwyes misi gamoyeneba mecnieruli kvlevebisTvisac.

iciT Tu ara, rom? iciT Tu ara, rom?  imisaTvis, rom davadginoT, Tu ramdenjer adidebs  imisaTvis, rom davadginoT, Tu ramdenjer adidebs iciT Tu ara, rom?  imisaTvis, rom davadginoT, Tu ramdenjer adidebs 
mikroskopi, erTmaneTze unda gadavamravloT obieqtivisa da oku-
laris gadidebis maCveneblebi. ase, magaliTad, Tu obieqtivze gamo-
saxulia cifri X 8, xolo okularze ki 10, maSin mikroskopi 8X10=80-
jer adidebs. 

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

laboratoriuli aRWurviloba 

d

a

b

g

funqcia

a. tubusi;
b. xraxni;
g. okulari;
d. Stativi;
e. obieqtivi.
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waikiTxeT ganmartebebi da rveulSi CawereT Sesabamisi terminebi:

a) ujredis blanti, naxevrad Txevadi SigTavsi _ –. 
b) ujredis Seferili an uferuli struqturebi _ –.
g) garemos zemoqmedebisgan icavs ujredis SigTavss _ –. 
d) ujredis struqturebi, gamWvirvale parkebi, romlebic 

ujredis wveniTaa savse_ –.

1. rveulSi CamowereT xaxvis kanis ujre-
dis Semadgeneli nawilebi:

2. mwvane pomidori siTboSi TandaTan wiTldeba, kartofili sinaT-
leSi TandaTan mwvane fers iRebs, Semodgomaze mwvane foTlebs mona-
rinjisfro, moyviTalo an mowiTalo feri edeba. Tqveni azriT, ratom 
xdeba ase?

ujredi Sedgeba –, – da –. garedan 

ujredi dafarulia –. garsis Signi-

Ta Sre aris –. organizmebs, ro-

melTa ujredebic birTvs Seicavs, 

– uwodeben.

3130

ujredis zogadi agebuleba. cocxali organizmebis umravlesobis 
ujredebi Sedgeba garsis, citoplazmisa da birTvisgan.

iciT Tu ara, rom? iciT Tu ara, rom?  dedamiwaze mcxovrebi cocxali organizmebi, uj- dedamiwaze mcxovrebi cocxali organizmebi, uj-iciT Tu ara, rom?  dedamiwaze mcxovrebi cocxali organizmebi, uj-
redis agebulebis mixedviT, or did jgufad _ prokariotebad, anu 
ubirTvoebad da eukariotebad, anu birTvianebad iyofa.

garsi ujreds garedan faravs da garemos mavne zemoqmedebigan 
icavs. mcenareebisa da sokoebis garsis gareTa nawili ujredis myar 
kedels qmnis. garsis SigniTa nawils plazmur membranas uwodeben.

citoplazma blanti, naxevrad Txevadi ujredSida nivTierebaa, ro-
melic sxvadasxva ujreduli struqturebis (organoidebis) Semakav-
Sirebel garemos qmnis da ase uzrunvelyofs maT erTobliv muSaobas.

birTvi. mcenareebis, cxovelebisa da sokoebis ujredebs gaaCnia bir-
Tvi. organizmebs, romelTa ujredebsac Camoyalibebuli birTvi aqvs, 
eukariotebs uwodeben. birTvSi qromosomebia (berZn. xromo _ feri, 
soma _ sxeuli) _ struqturebi, romlebSic memkvidruli informacia 
inaxeba.

redis wveniTaa savse. ujredis wvenis SemadgenlobaSi Sedis gaxsnili 
Saqrebi da sxva organuli da araorganuli nivTierebebi.

garsi
citoplazma
birTvi
eukariotebi
plazmuri membrana plastidebi. mcenareebis ujredebis 

citoplazmaSi, cxovelebisa da 
sokoebis ujredebisgan gansxvavebiT, 
didi raodenobiTaa mcire zomis 
komponentebi, romlebsac plastidebs 
uwodeben. mwvane plastidebs qlorop-
lastebi ewodeba. maTi mwvane feri 
pigment qlorofiliT aris ganpirobe-
buli. plastidebs, romlebic mcena-
reTa nawilebs sxvadasxva Seferilobas 
aZlevs, qromoplastebi ewodeba; 
uferul plastidebs leikoplastebi 
ewodeba.

vakuoli. mcenareebisa da sokoebis 
(gansakuTrebiT, gadaberebuli soko-

ebis) citoplazmaSi vakuolia (laT. va-

cuus _ carieli) _ Rru, romelic uj-

plastidebis Semcveli 
mcenaris nawilebi

qromoplastebi

qloroplastebi

leikoplastebi

ujredis zogadi agebuleba

1
2

3

4

1. __
2. __
3. __
4. __

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

cxoveluri 
ujredi

mcenareuli 
ujredi

sokos 
ujredi 

plazmuri 
membrana

cito-
plazma

qloroplasti

birTvi vakuoli

ujredis 
kedeli

 samarago  
sakvebi 
nivTierebebi

birTvi vakuoli

citop-
lazma

plazmuri 
membrana

ujredis
kedeli
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8. prokariotuli organizmebi

baqteriebi dedamiwaze amJamad mcxovreb organizmTa Soris uZvele-
sia. pirveli baqteriebi, savaraudod, 3,5 mlrd. wlis win gaCnda. maTi, 
rogorc cocxali bunebis pirveli warmomadgenlebis, agebuleba Za-
lian primitiuli iyo. mas Semdeg maTi agebuleba SedarebiT garTul-
da, Tumca dResac baqteriebi yvelaze primitiul erTujredian orga-
nizmebad iTvleba.

· rogor fiqrobT, riTi gansxvavdeba baqteriebi mcenareebisa da cxovelebisgan? 

ubirTvo organizmebi (prokariotebi). organizmebs, romelTa uj-
redebSic birTvi ar arsebobs, prokariotebs uwodeben. aseT organiz-
mebs miekuTvneba baqteriebi.

baqteriebis agebuleba. baqteriuli ujredis citoplazmas gars ak-
ravs plazmuri membrana, romelsac garedan sqeli da myari ujredis 
kedeli aqvs. zogjer ujredis kedeli dafarulia lorwovani kafsu-
liT, romelic dacviT funqcias asrulebs.

zogierT baqterias gadaadgilebisaTvis ujredis zedapirze erTi an 
ramdenime Solti aqvs. Tumca arsebobs baqteriebis umoZrao formebic, 
romlebsac Soltebi  ar gaaCnia. baqteriebs ar aqvs Camoyalibebuli bir-

da baqteria normalur cxovelqmedebas agrZelebs.
baqteriebis formebi. baqteriebs sxvadasxva forma aqvs: sferuli 

(kokebi), spiralisebri (spirilebi), Cxirisebri (bacilebi), mZimisebri 
(vibrionebi). ukiduresad mcire zomebis gamo, baqteriebis danaxva 
mxolod mikroskopis saSualebiT SeiZleba.

gamoiTvaleT erTi saaTis ganmavlobaSi 
warmoqmnili baqteriebis ricxvi, Tu 
erTi baqteria yovel 20 wT-Si orad 
iyofa.

baqteriebis formebi

daasruleT winadadebebi, CasviT gamotovebuli sityvebi:
џ baqteriebs miakuTvneben prokariotebs, radgan isini –
џ baqteriis ujredi gansxvavdeba mcenaris ujredisgan –
џ baqteriebi araxelsayrel pirobebSi warmoqmnis –

baqteriebi miekuTvneba – . arsebobs Semdegi 
formis baqteriebi: – , – , –, da – . 
baqteriebi Seicavs – , romlebic cilis 
sinTezSi monawileobs. araxelsayrel pirobebSi 
baqteriebi warmoqmnis –. 

Tvi; Tumca ujredis centralur na-
wilSi mdebareobs memkvidruli masala, 
romelic ujredis birTvis funqcias 
asrulebs da ribosomebi, romlebic 
cilis sinTezSi monawileobs.

sporebis warmoqmna. araxelsayrel 
pirobebSi (sakvebis nakleboba, tempe-
raturis mkveTri meryeoba, gamoSroba) 
zogierTi baqteria ikravs sqel garss _ 
warmoqmnis sporas (berZn. spora _ 
Tesli). sporebi qaris saSualebiT ad-
vilad vrceldeba. xelsayrel piro-
bebSi moxvedrisas sporis garsi iSleba 

prokariotebi
kokebi
spirilebi
vibrionebi
bacilebi
ribosomebi
spora

saqmianoba 2. samuSao 
rveulSi SeitaneT baqte-
riuli ujredis ZiriTadi 
nawilebis saxelwodebebi.

1

2

3

4

5

6

7

saqmianoba 1. SeadareT erTmaneTs suraTebi. 
samuSao rveulebSi CaiwereT suraTebze 
gamosaxul ujredebs Soris arsebuli 
ganmasxvavebeli niSnebi.

iciT Tu ara, rom? iciT Tu ara, rom?  zogierTi qimiuri nivTiereba (magaliTad, eTilis  zogierTi qimiuri nivTiereba (magaliTad, eTilis iciT Tu ara, rom?  zogierTi qimiuri nivTiereba (magaliTad, eTilis 
spirti, iodis xsnari da sxv.) baqteriebs klavs. amitom maT xSirad 
iyeneben kanis dazianebis dros. qimiuri nivTierebebis saSualebiT 
baqteriebis  ganadgurebis meTods dezinfeqcia ewodeba.

mcenareuli 
ujredi     

baqteria

20 wT. 

20 wT. 

20 wT. 

?

2

?

1 sT. 

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

mcenareuli 
ujredi       

baqteria

sferuli  
(kokebi)

spiralisebri
(spirilebi)     

Cxirisebri
(bacilebi)       

moRunuli Cxiris 
formis anu 

mZimisebri (vibrionebi)
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baqteriebis gavrceleba da roli. baqteriebis gamravlebis siCqare 
Zalian maRalia da, Sesabamisad, dedamiwaze arsebuli baqteriebis 
raodenobac uzarmazaria. gansakuTrebiT didia maTi raodenoba 
nayofier niadagSi. baqteriebi monawileobs nivTierebaTa wrebrunvaSi. 
maTi cxovelqmedebis Sedegad cxovelTa da mcenareTa narCenebi lpeba, 
mineralizdeba da mineraluri marilebis saxiT ubrundeba niadags, 
saidanac mcenareebis mier Seiwoveba. garda amisa, baqteriebis 
cxovelqmedebasTanaa dakavSirebuli rZisgan mawvnis miReba an 
kombostos damwnileba. samwuxarod, kvebis produqtebis gafuWebac 
baqteriebis zemoqmedebiT xdeba. aseTi procesis Tavidan asacileblad 
kvebis produqtebs aSroben, amarileben, Saqraven da akonserveben. 
maRali temperatura dakonservebis dros anadgurebs rogorc 

rZemJava 
baqteriebi           

niadagis 
baqteriebi

9. baqteriebis gavrceleba da maTi roli bunebaSi.
    daavadebebis gamomwvevi baqteriebi. virusebi

cnobilia, rom adamianis saerTo masidan 2 kg mis oranizmSi mcxovreb 
baqteriebze modis. mxolod erT cal nawlavis Cxirs erTi dRe-Ramis 

2
ganmavlobaSi SeuZlia mogvces 2 km  fuZisa da 1 km simaRlis pirami-
dis zomis STamomavloba.

saqmianoba 1.
laboratoriuli samuSao. `baqteriebis formebis Seswavla~.
mizani: baqteriebis agebulebisa da formebis gacnoba.
aRWurviloba: baqteriuli preparati, mikroskopi.
samuSaos msvleloba:
1. mikroskopis didi gadidebiT daaTvaliereT baqteriuli 
preparati.
2. yuradRebiT daakvirdiT baqteriebis formasa da agebulebas.
vimsjeloT Sedegebze: 
1. rogori forma da agebuleba aqvs baqteriebs, romlebsac vakvirdebiT?
2. daxateT, rac naxeT da SeadareT baqteriebis zogadi agebulebis
sqematur suraTs. 

baqteriebs, ise maT sporebs. garda amisa baqteriebis cxovelqmedeba 
sustdeba mzis sxivebis, maRali koncentraciis Saqrisa da marilis 
zemoqmedebiT.

daavadebebis gamomwvevi baqteriebi. baqteriebi iseT mZime daavade-
bebs, iwvevs rogorebicaa: muclis tifi, qolera, difteria, tuberku-
lozi, tetanusi (gaSeSeba), angina, cimbiris wyluli, brucelozi da 
sxv. xSirad baqteriebiT dasnebovneba avadmyofTan kontaqtisas ner-
wyvis saSualebiT xdeba, romelic laparakisa da xvelis dros haerSi 
wveTebis saxiT gamoiyofa.

garda amisa, adamiani SeiZleba dasnebovndes dabinZurebuli wylisa 
da kvebis produqtebis gamoyenebis drosac. antisanitariuli piro-
bebi, higienis elementaruli wesebis daucveloba, mosaxleobis maRa-
li simWidrove xelsayrel garemos qmnis baqteriebis zrdisa da 
gamravlebisaTvis. aseT dros daavadebebis masobrivad gavrcelebis 
(epidemiebis) saSiSroeba iqmneba.

baqteriebi mcenareebsa da cxovelebsac asnebovnebs. ase, magaliTad, 
baqteriebi iwvevs bambis gomozs, brucelozsa da cimbiris wyluls 
cxovelebSi. adamiani SeiZleba cxovelisganac dasnebovndes, magali-
Tad, bruceloziT daavadebuli msxvilfexa rqosani pirutyvis audu-
Rari rZis miRebiT.

saqmianoba 2.
imsjeleT kiTxvebze:
џ ra meTodebi SeiZleba gamoviyenoT kvebis produqtebis 

xangrZlivad Sesanaxavad? 
џ razea damyarebuli es meTodebi?

qoleris 
vibrioni

cimbiris wylulis 
gamomwvevi 

Savi Wiris Cxiri

difteriis 
bacila

anginis 
gamomwvevi 
streptokoki

daavadebis gamomwvevi baqteriebi

· rogoria baqteriebis roli bunebasa da adamianis cxovrebaSi?
· ra pirobebSi SeiZleba dasnebovndes adamiani daavadebebis
gamomwvevi baqteriebiT?
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gripis virusi

gadaitaneT cxrili rveulSi da SeavseT igi.

baqteria saarsebo garemo mniSvneloba 
bunebaSi

mniSvneloba 

adamianis cxovrebaSi

kokebi    bacilebi    vibrionebi 

1. qolera    2. difteria    3. angina      4. cimbiris wyluli

teqstSi arsebuli suraTebis gamoyenebiT, cxrilis Sesabamis grafebSi
CawereT daavadebebis saxelwodebebi da am daavadebebis gamomwvevi
baqteriebis formebi. 

2. upasuxeT kiTxvebs: 

a) xidis xis sayrdenebi sanaxevrod wyalSia CaZiruli. Tqveni azriT, 
romel nawilSi mimdinareobs lpobis procesi ufro swrafad: 
haerSi, wyalSi Tu maT sazRvarze?

b) kvebis produqtebis gafuWebis Tavidan asacileblad zogjer maT 
aSroben. ratom `Zneldeba~ lpobis procesi gamomSral produq-
tebSi? baqteriebisgan kvebis produqtebis dacvis kidev romel 
meTodebs icnobT?

Sav Wirs, muclis tifs, qoleras da sxv. 
iwvevs –. – ar aqvs ujreduli agebuleba.

mura daTvis axalSobili naSieri, romlis mSoblebic 700-800 kg-s 
iwonian, daaxloebiT 500 g-s iwonis. niadagSi moxvedrili patara 
rkosgan ki uzarmazari muxa amoizrdeba.

 ● rogor fiqrobT, ra aris aseTi cvlilebebis mizezi? 

organizmis zrda ujredebis gayofis gziT xdeba. ujredebis gayo-
fa rTuli procesia, romlis drosac erTi dediseuli ujredisgan 
ori Svileuli ujredi warmoiqmneba. gayofis procesSi mTavar rols 
asrulebs qromosomebi, romlebic ujredis birTvSi mdebareobs.

ujredis gayofa. ujredis gayofis win masSi qromosomebis ricxvi 
ormagdeba. gaormagebuli qromosomebi ekvatoris gaswvriv ganlag-
deba, Semdeg ki scildeba erTmaneTs da ujredis polusebisken miemar-
Teba. polusebTan ganlagebuli qromosomebis irgvliv birTvis 
membrana warmoiqmneba. amis Semdeg ujredis citoplazma or nawilad 
iyofa da ori Svileuli ujredi warmoiqmneba.

mitozi (berZn. mitos _ Zafi). ujredis gayofis formas, romlis 
drosac erTi ujredidan warmoiqmneba ori Svileuli ujredi qro-
mosomebis imave ricxviT, mitozi ewodeba. mitozuri gayofa ZiriTa-
dad sxeulis ujredebs axasiaTebs.

10. ujredebis gayofa da zrda-ganviTareba

iciT Tu ara, rom? iciT Tu ara, rom?   zogierT SemTxvevaSi erTi dediseuli ujredis ga-  zogierT SemTxvevaSi erTi dediseuli ujredis ga-iciT Tu ara, rom?   zogierT SemTxvevaSi erTi dediseuli ujredis ga-
yofis dros warmoiqmneba oTxi Svileuli ujredi qromosomebis gan-
axevrebuli ricxviT. ujredis gayofis am saxes meiozi (berZn. meio-
sis _ Semcireba) ewodeba. meiozuri gayofa organizmis yvela ujreds 
ar axasiaTebs. aseTi gziT warmoiqmneba sasqeso ujredebi, romlebic 
sawyisi (dediseuli) ujredis qromosomebis naxevars Seicavs. 
sqesobrivi gamravlebis dros sasqeso ujredebis Serwymis Sedegad 
warmoqmnili qromosomebis sruli ricxvis mqone ujredi dasabams 
aZlevs axal organizms.     

daavadebebis gamomwvevi baqteriebi
virusebi

Tambaqos mozaikis 
virusi

saqmianoba 1. daaTvaliereT suraTi, romelzec gamosaxulia 
ujredis gayofis procesi da upasuxeT kiTxvebs.

● ramdeni qromosomaa dediseul ujredSi?
● ramdeni qromosomaa TiToeul axlad warmoqmnil ujredSi?

1 2 3 4 5
6

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

virusebi. ujreduli agebulebis mqone organizmebis garda, bune-
baSi arsebobs sicocxlis araujreduli formebi _ virusebi. virusebi 
parazitobs ujredSi, mravldeba da, rogorc wesi, anadgurebs mas. gri-
pis, yvavilis, wiTelas, Sidsis (SeZenili imunodeficitis sindromis) ga-
momwvevi virusia.

SeZenili imuno-
deficitis 
sindromis 
(Sidsis) virusi
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gripis virusi
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1 2 3 4

1. ramdeni axali ujredi warmoiqmneba mitozis dros erTi dediseuli 
ujredisgan?
a) 1;      b) 2;       g) 3;       d) 4.
2. mitozis Sedegad 8-qromosomiani birTvidan warmoiqmneba birTvebi:
a) 4 qromosomiT;
b) 6 qromosomiT;
g) 8 qromosomiT;
d) 12 qromosomiT.

aRadgineT ujredis gayofis etapebis swori Tanamimdevroba. samu-
Sao rveulSi CaiwereT TiToeuli etapis Tavisebureba.

1
2

3 4
5 6

– Sedegad erTi – warmoiqmneba. – 
gayofis dros mTavar rols asrulebs 
ujredis birTvSi arsebuli –.

ujredis ganviTareba. gayofis procesis dasrulebis Semdeg war-
moqmnili Svileuli ujredebi izrdeba da garkveuli zomis miRwe-
visTanave isev iwyebs gayofas. amrigad, ujredebis gayofisa da zrdis 
Sedegad xdeba organizmis zrda-ganviTarebac.

ujredis gayofis mniSvneloba. gayofis Sedegad swrafad izrdeba 
erTujrediani organizmebis ricxvi, rac maT farTo gavrcelebas 
ganapirobebs. mravalujrediani organizmebis ujredebis gayofa ki 
iwvevs maT zrdasa da ganviTarebas. aseve, ujredebis gayofis Sedegad 
xdeba qsovilebis dazianebuli ujredebis aRdgena.

erTxel holandielma mecnierma levenhukma doqidan nadgomi wylis 
wveTi aiRo da mikroskopiT daaTvaliera. wylis wveTSi asobiT pawawina 
ganuwyvetliv moZravi arseba aRmoCnda. mecnierma maT `animalkulusi~ 
uwoda, rac laTinurad patara nadirs niSnavs. Tavidan levenhukma 
ivarauda, rom doqSi es „nadirebi“ wvimis wveTebTan erTad moxvda, mag-
ram roca Semdeg mikroskopiT wvimis wveTi daaTvaliera, es arsebebi 
ver aRmoaCina da mixvda, rom misi varaudi mcdari iyo. sabolood mec-
nieri im daskvnamde mivida, rom pawawina arsebebi nadgom wyalSi 
warmoiqmneba.

11. erTujrediani da mravalujrediani organizmebi

erTujrediani organizmebi. isini gvxvdeba cxovelebs, mcenareebs, 
sokoebsa da baqteriebs Soris. maTi organizmi erTi ujredisgan Sed-
geba. maTi cxovelqmedebis yvela procesi: kveba, sunTqva, gamoyofa, gam-
ravleba erT ujredSi mimdinareobs. zogierT maTgans gadaadgilebac 
SeuZlia. amisaTvis maT specialuri saSualebebi aqvs: Soltebi (zogi-

wyalmcenare – 

qlamidomonada

qromosomebi
dediseuli ujredi
Svileuli ujredebi
mitozi

3938

mcenareuli ujredis zrda

axalgazrda 
ujredi

xandazmuli
ujredi

saqmianoba. daakvirdiT suraTze gamosa-
xul erTujredian organizmebs. aRniS-
neT maTi agebulebis Taviseburebebi.
vimsjeloT Sedegebze:
џ riT gansxvavdeba erTmaneTisgan su-
raTze gamosaxuli erTujrediani orga-
nizmebi?

infuzoria _
 qalamana

erTujrediani organizmebi

 volvoqsi

koloniuri erTujredianebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

erTi baqteria, mwvane evglena), wamwamebi (in-
fuzoria _ qalamana)  da crufexebi (ameba).

koloniuri erTujrediani organizmebi. 
zogjer erTujrediani organizmebis jgu-
febi koloniebs qmnis. koloniuri organiz-
mebis ujredebi ar aris specializebuli, ami-
tom maT damoukideblad arsebobac SeuZlia. 
aseTi organizmebis magaliTad SeiZleba mo-
viyvanoT zogierTi baqteria, volvoqsi.

mravalujrediani organizmebi. mravaluj-
rediani organizmebi bevri ujredisgan Sed-
geba da yoveli maTgani specializebulia, anu 
raRac garkveul funqcias asrulebs: uzrun-
velyofs kvebas, gamoyofas, gamravlebas da 
sxv. mravalujredian organizmebs miekuT-
vneba cxovelebis, mcenareebisa da sokoebis 
samefos warmomadgenlebi. ujredebi erTian-

џ romeli cocxali organizmebi SeiZleba yofiliyo wylis wveTSi?
џ ratomaa isini didi raodenobiT nadgom wyalSi?
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1 2 3 4
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3 4
5 6
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erTujrediani organizmebi
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erTi baqteria, mwvane evglena), wamwamebi (in-
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џ romeli cocxali organizmebi SeiZleba yofiliyo wylis wveTSi?
џ ratomaa isini didi raodenobiT nadgom wyalSi?

222

  Ç
ap üçün deyil



4140

 

deba da qmnis qsovilebs. qsovilebi qmnis organoebs. organoebi, Tavis 
mxriv, qmnis organoTa sistemebs. magram iseT organizmebs, rogore-
bicaa wyalmcenareebi, sokoebi, cxovelebis warmomadgenlebi – Rru-
belebi da nawlavRruianebi – qsovilebi da organoebi ar gaaC-nia. 
yvelaze maRalganviTarebuli mravalujrediani organizmebia umaR-
lesi mcenareebi da qordiani cxovelebi.

gadaitaneT cxrili samuSao rveulSi da SeavseT:

mwvane 
evglena

wyalmcenare 
qlamidomonada

infuzoria _
qalamana

Cveulebrivi 
ameba

1.  ris saSualebiT gadaadgildeba suraTze gamosaxuli 
organizmebi?

– organizmebSi cxovelqmedebis yvela procesi 
erTi ujredis SigniT mimdinareobs. – moxda 
ujredebis specializacia.

2. moZebneT msgavseba da gansxvaveba 
koloniur da mravalujredian 
organizmebs Soris.

koloniurebi mravalujredianebi

12. mcenareTa warmomSobi, mfaravi da meqanikuri qsovilebi

XIX saukuneSi mecnierebma aRmoaCines, rom mcenareebica da cxovele-
bic ujredebisgan Sedgeba. ujredebi organizmSi sxvadasxva funqci-
as asrulebs. organizmis normaluri cxovelqmedebisaTvis aucile-
belia, yvela ujredi gamarTulad da SeTanxmebulad muSaobdes.

saqmianoba.
aRWurviloba: nawilebad daWrili umi da moxarSuli kartofili.
muSaobis msvleloba:
1. SeecadeT, kartofilis naWrebs xeliT gaacaloT kani. riT gan-
sxvavdeba struqturis mixedviT kartofilis kani da rbilobi?
2. SeecadeT daaqucmacoT kartofilis naWrebi.
vimsjeloT Sedegebze:
SeadareT um da moxarSul kartofilze dakvirvebis Sedegebi. riT 
SeiZleba es gansxvaveba aixsnas?

qsovili. erTnairi agebulebis, warmoSobisa da funqciis mqone uj-
redebisa da ujredSorisi nivTierebis erTobliobas qsovili ewo-
deba. arsebobs cxoveluri da mcenareuli qsovilebi.

mcenareuli qsovilebi. isini iyofa ramdenime jgufad: warmomSobi, 
ZiriTadi, mfaravi, gamtari, meqanikuri da gamomyofi.

warmomSobi qsovili anu meristema (berZn. meristos _ gayofadi). 
aseTi qsovilis ujredebi wvrilia, Txelkedliani, msxvili birTvi 
aqvs da mudmivad iyofa. uzrunvelyofs mcenaris mudmiv zrdas da 
dasabams aZlevs sxva qsovilebs.

mfaravi qsovili. icavs mcenares dazianebisa da garemos araxel-
sayreli faqtorebis zemoqmedebisgan. foTlebisa da norCi ylorte-
bis zedapiri warmoqmnilia mfaravi qsovilis erT-erTi saxiT _ kaniT, 
anu epidermisiT (berZ. epi _ zed, derma _ kani). kani Sedgeba gamWvir-
vale garsiT dafaruli erTmaneTze mijrili cocxali ujredebisgan. 
mcenareTa kaniT dafarul organoebSi airTa cvla gansakuTrebuli 
warmonaqmnebiT _ bageebiT xdeba. Semodgomaze kani mfaravi qsovilis 
sxva formiT _ safeviT  (korpiT) icvleba.

mcenareuli qsovilebis jgufebi

erTujredianebi

warmomadgenlebi                 �����������

mravalujredianebi

erTujredianebi
mravalujredianebi

mravalujrediani 
organizmebi

wyalmcenare 
ulva

mtknari wylis 
hidra

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

mfaravi warmomSobi meqanikuri

Taviseburebebi warmomadgenlebi                 �����������Taviseburebebi

џ ratom asrulebs ujredebi sxvadasxva funqcias?

џ risTvis aris saWiro ujredebis SeTanxmebuli muSaoba?
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yvelaze maRalganviTarebuli mravalujrediani organizmebia umaR-
lesi mcenareebi da qordiani cxovelebi.

gadaitaneT cxrili samuSao rveulSi da SeavseT:

mwvane 
evglena

wyalmcenare 
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infuzoria _
qalamana

Cveulebrivi 
ameba
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organizmebi?

– organizmebSi cxovelqmedebis yvela procesi 
erTi ujredis SigniT mimdinareobs. – moxda 
ujredebis specializacia.

2. moZebneT msgavseba da gansxvaveba 
koloniur da mravalujredian 
organizmebs Soris.

koloniurebi mravalujredianebi

12. mcenareTa warmomSobi, mfaravi da meqanikuri qsovilebi

XIX saukuneSi mecnierebma aRmoaCines, rom mcenareebica da cxovele-
bic ujredebisgan Sedgeba. ujredebi organizmSi sxvadasxva funqci-
as asrulebs. organizmis normaluri cxovelqmedebisaTvis aucile-
belia, yvela ujredi gamarTulad da SeTanxmebulad muSaobdes.

saqmianoba.
aRWurviloba: nawilebad daWrili umi da moxarSuli kartofili.
muSaobis msvleloba:
1. SeecadeT, kartofilis naWrebs xeliT gaacaloT kani. riT gan-
sxvavdeba struqturis mixedviT kartofilis kani da rbilobi?
2. SeecadeT daaqucmacoT kartofilis naWrebi.
vimsjeloT Sedegebze:
SeadareT um da moxarSul kartofilze dakvirvebis Sedegebi. riT 
SeiZleba es gansxvaveba aixsnas?

qsovili. erTnairi agebulebis, warmoSobisa da funqciis mqone uj-
redebisa da ujredSorisi nivTierebis erTobliobas qsovili ewo-
deba. arsebobs cxoveluri da mcenareuli qsovilebi.

mcenareuli qsovilebi. isini iyofa ramdenime jgufad: warmomSobi, 
ZiriTadi, mfaravi, gamtari, meqanikuri da gamomyofi.

warmomSobi qsovili anu meristema (berZn. meristos _ gayofadi). 
aseTi qsovilis ujredebi wvrilia, Txelkedliani, msxvili birTvi 
aqvs da mudmivad iyofa. uzrunvelyofs mcenaris mudmiv zrdas da 
dasabams aZlevs sxva qsovilebs.

mfaravi qsovili. icavs mcenares dazianebisa da garemos araxel-
sayreli faqtorebis zemoqmedebisgan. foTlebisa da norCi ylorte-
bis zedapiri warmoqmnilia mfaravi qsovilis erT-erTi saxiT _ kaniT, 
anu epidermisiT (berZ. epi _ zed, derma _ kani). kani Sedgeba gamWvir-
vale garsiT dafaruli erTmaneTze mijrili cocxali ujredebisgan. 
mcenareTa kaniT dafarul organoebSi airTa cvla gansakuTrebuli 
warmonaqmnebiT _ bageebiT xdeba. Semodgomaze kani mfaravi qsovilis 
sxva formiT _ safeviT  (korpiT) icvleba.

mcenareuli qsovilebis jgufebi

erTujredianebi

warmomadgenlebi                 �����������

mravalujredianebi

erTujredianebi
mravalujredianebi

mravalujrediani 
organizmebi

wyalmcenare 
ulva

mtknari wylis 
hidra

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

mfaravi warmomSobi meqanikuri

Taviseburebebi warmomadgenlebi                 �����������Taviseburebebi

џ ratom asrulebs ujredebi sxvadasxva funqcias?

џ risTvis aris saWiro ujredebis SeTanxmebuli muSaoba?
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SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
1.  gamoiyeneT saxelmZRvanelos teqsti da Tqvens samuSao rveulebSi

   SeavseT cxrili. 

qsovili mdebareoba funqcia ujredebis Tavisebureba

moZebneT Sesabamisoba mcenaris qsovilsa da mis Tvisebebs Soris.

– uzrunvelyofs mcenareebis mudmiv zrdas. – icavs mcenares ga-
remos araxelsayreli faqtorebis zemoqmedebisgan. – aZlevs mce-
nares simyares.

4342

safevi. sqelgarsiani mkvdari ujredebia, gaJ-
RenTilia cximismagvari nivTierebiT. safevi  mce-
nares gadaxurebisa da gamoSrobisgan icavs. safe-
viT dafarul mcenareSi airTa cvla patara bor-
cviseburi warmonaqmnebiT, meWeWebiT, xdeba. mcena-
ris asakTan erTad safevis sisqec izrdeba.

meqanikuri qsovili. mdebareobs ReroSi, yunwsa 
da foTlis ZarRvebSi. uzrunvelyofs mcenaris 
simyaresa da drekadobas, asrulebs sayrden fun-
qcias. ZiriTadad Sedgeba mkvdari (iSviaTad, co-
cxali) ujredebisgan.

xaxvis kanis 
ujredebi

warmomSobi qsovili / mfaravi qsovili  /meqanikuri qsovili

13. mcenaris gamtari, ZiriTadi da gamomyofi qsovilebi

adamianebi siamovnebiT iyeneben baobabis gemriel, wvnian rbilobs, 
romelic didi raodenobiT Seicavs vitaminebs. es uzarmazari xe wvi-
mebis sezonze didi raodenobiT wyals igrovebs da amitom xangrZliv 
gvalvasac mSvenivrad uZlebs. termitebi (mwerebi) ver aRweven 
baobabis qerqis SigniT im specifikuri siTxis wyalobiT, romelsac 
is RrubeliviT gamoyofs.

saqmianoba. xis patara toti garkveuli drois ganmavlobaSi moaTav-
seT Seferil wyalSi. 2-3 dRis Semdeg masze gaakeTeT ganivi da gas-
wvrivi ganakveTi. ra SeamCnieT?

gamtari qsovili. wyali da mineraluri marilebi vertikalurad, 
Reros mTel simaRleze, WurWlebiT (qsilemis WurWlebiT) miemar-
Teba. isini warmoqmilia sqelkedliani mkvdari ujredebisgan, romel-
Ta Soris tixari ar aris. is organuli nivTierebebi, romlebic mwvane 
foTlebsa da ylortebSi sinTezdeba, mcenaris sxvadasxva organoSi 
floemis (lafnis) sacrisebri milebis saSualebiT gadaadgildeba. 

WurWlebi

sacrisebri milebi

sacrisebri milebis cocxali uj-redebis 
urTierTdamakavSirebeli tixrebi sacerivi-
Taa dasvretili.

parenqima (ZiriTadi qsovili) Sedgeba 
Txelkedliani, cocxali ujredebisgan. 
gvxvdeba mcenaris yvela organoSi da avsebs 
sivrceebs maT Soris. ZiriTadi qsovili 
monawileobs nivTierebebis warmoqmnasa da 
dagrovebaSi.

a) mafotosinTezebeli qsovili ZiriTadi 
qsovilis nairsaxeobaa. misi ujredebis ci-
toplazmaSi didi raodenobiT qloroplas-
tebia. es qsovili mcenaris mwvane nawilebSi 
gvxvdeba, gansakuTrebiT foTlebSi. misi Zi-
riTadi funqcia fotosinTezi da organuli 
nivTierebebis warmoqmnaa.

b) samarago qsovili. am qsovilis ujre-
debs aqvs msxvili vakuolebi, romelTa wven-
Si gvxvdeba samarago sakvebi nivTierebebi _ 
saxameblis marcvlebi, cximis wveTebi, Saq-
ris xsnari da sxv. samarago sakvebi nivTi-
erebebi mcenareebis zrdis procesSi ixar-
jeba.

a

b

warmoadgens sayrdens mcenarisa da misi orga-
noebisTvis.

v

icavs mcenares dazianebisa da garemos araxel-
sayreli faqtorebis zemoqmedebisgan.

e

uzrunvelyofs mcenaris zrdas.d

warmoadgens wvril, Txelkedlian, msxvilbirTvian
ujredebs, romlebic mudmivad iyofa.

g

icavs mcenaris Sida qsovilebs mikrobebisa da 
mtvris nawilakebis SeWrisa da gauwyloebisgan.

uzrunvelyofs fesvis simyaresa da elastikurobas

1. mfaravi qsovili

2. meqanikuri 
   qsovili    

3. warmomSobi 
   qsovili

gamtari qsofili

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

џ romeli qsovili uzrunvelyofs mcenaris aseT Tvisebebs?
џ mcenaris kidev romel qsovils icnobT?
џ ra funqcias asrulebs es qsovilebi?
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13. mcenaris gamtari, ZiriTadi da gamomyofi qsovilebi

adamianebi siamovnebiT iyeneben baobabis gemriel, wvnian rbilobs, 
romelic didi raodenobiT Seicavs vitaminebs. es uzarmazari xe wvi-
mebis sezonze didi raodenobiT wyals igrovebs da amitom xangrZliv 
gvalvasac mSvenivrad uZlebs. termitebi (mwerebi) ver aRweven 
baobabis qerqis SigniT im specifikuri siTxis wyalobiT, romelsac 
is RrubeliviT gamoyofs.

saqmianoba. xis patara toti garkveuli drois ganmavlobaSi moaTav-
seT Seferil wyalSi. 2-3 dRis Semdeg masze gaakeTeT ganivi da gas-
wvrivi ganakveTi. ra SeamCnieT?

gamtari qsovili. wyali da mineraluri marilebi vertikalurad, 
Reros mTel simaRleze, WurWlebiT (qsilemis WurWlebiT) miemar-
Teba. isini warmoqmilia sqelkedliani mkvdari ujredebisgan, romel-
Ta Soris tixari ar aris. is organuli nivTierebebi, romlebic mwvane 
foTlebsa da ylortebSi sinTezdeba, mcenaris sxvadasxva organoSi 
floemis (lafnis) sacrisebri milebis saSualebiT gadaadgildeba. 

WurWlebi

sacrisebri milebi

sacrisebri milebis cocxali uj-redebis 
urTierTdamakavSirebeli tixrebi sacerivi-
Taa dasvretili.

parenqima (ZiriTadi qsovili) Sedgeba 
Txelkedliani, cocxali ujredebisgan. 
gvxvdeba mcenaris yvela organoSi da avsebs 
sivrceebs maT Soris. ZiriTadi qsovili 
monawileobs nivTierebebis warmoqmnasa da 
dagrovebaSi.

a) mafotosinTezebeli qsovili ZiriTadi 
qsovilis nairsaxeobaa. misi ujredebis ci-
toplazmaSi didi raodenobiT qloroplas-
tebia. es qsovili mcenaris mwvane nawilebSi 
gvxvdeba, gansakuTrebiT foTlebSi. misi Zi-
riTadi funqcia fotosinTezi da organuli 
nivTierebebis warmoqmnaa.

b) samarago qsovili. am qsovilis ujre-
debs aqvs msxvili vakuolebi, romelTa wven-
Si gvxvdeba samarago sakvebi nivTierebebi _ 
saxameblis marcvlebi, cximis wveTebi, Saq-
ris xsnari da sxv. samarago sakvebi nivTi-
erebebi mcenareebis zrdis procesSi ixar-
jeba.

a

b

warmoadgens sayrdens mcenarisa da misi orga-
noebisTvis.

v

icavs mcenares dazianebisa da garemos araxel-
sayreli faqtorebis zemoqmedebisgan.

e

uzrunvelyofs mcenaris zrdas.d

warmoadgens wvril, Txelkedlian, msxvilbirTvian
ujredebs, romlebic mudmivad iyofa.

g

icavs mcenaris Sida qsovilebs mikrobebisa da 
mtvris nawilakebis SeWrisa da gauwyloebisgan.

uzrunvelyofs fesvis simyaresa da elastikurobas

1. mfaravi qsovili

2. meqanikuri 
   qsovili    

3. warmomSobi 
   qsovili

gamtari qsofili

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

џ romeli qsovili uzrunvelyofs mcenaris aseT Tvisebebs?
џ mcenaris kidev romel qsovils icnobT?
џ ra funqcias asrulebs es qsovilebi?

222

  Ç
ap üçün deyil



moZebneT Sesabamisoba cxrilis sxvadasxva svetSi mocemul informa-
ciebs Soris.

qsovili funqcia agebuleba

1. warmomSobi

2. mfaravi

3. meqanikuri

4. ZiriTadi

5. gamtari

a) simtkicis da 
sayrdenis 
uzrunvelyofa

b) sakvebi nivTierebe-
bis momarageba

g) dacva
d) zrda
e) wylisa da nivTie-

rebebis gadaadgi-
leba mcenareSi

I. sqelkedliani mkvdari 
ujredebi

II. mudmivad gayofadi wvrili 
ujredebi

III. erTmaneTze mWidrod 
mijrili ujredebi

IV. ujredebi qmnis gamtar 
milebs

V. ujredebSi didi raodeno-
biT qloroplastebia

gansazRvreT CamoTvlili obieqtebis qsovilTa jgufebi:

a) Wadris Reros gulguli (Reros SigniTa rbili nawili);

b) pomidvris rbilobi;

b) WinWris bususebi;

g) fesvis wveri;

d) foTlis ZarRvi.

mcenareebSi nivTierebebis transporti  – 
daxmarebiT xdeba. – qsovili mcenaris 
yvela organoSi gvxvdeba. mcenareTa 
saneqtreebi miekuTvneba – .

gamtari qsovili
ZiriTadi qsovili
gamomyofi qsovili

14. cxoveluri qsovilebi

cocxali organizmebis umravlesobas garegani safarveli aqvs. maga-
liTad, spilos kanis sisqe 1,8 sm aRwevs, xolo nilosis behemotis 
kanisa _ 2,5 sm-s.

 saqmianoba. cxovelebisa da mcenareebis mfaravi 
qsovilebis Seswavla.
џ �SeadareT cxovelebisa da mcenareebis mfaravi 

qsovilebis gamosaxulebebi.
џ �aRniSneT am qsovilebis agebulebis msgavsi da 

ganmasxvavebeli niSnebi.
џ �ratom uwodeben am qsovilebs mfaravs?

lis sxeulis safarvels, kanis rqo-
van warmonaqmnebs (frCxilebs, rqebs 
da sxv.), gvxvdeba jirkvlebsa da sa-
sunTq gzebSi. agebulebis Tavise-
burebebisa da Sesrulebuli fun-
qciebis mixedviT arCeven brtyel, 
jirkvlovan, kubur, wamwamovan da 
sxva saxis epiTelur qsovils.

SemaerTebeli qsovili. qmnis cxo-
velTa organoebis umravlesobas. 
SemaerTebeli qsovili organizmSi 
sayrden da damcav funqcias asru-
lebs. Sesrulebuli funqciebis mi-
xedviT ganarCeven SemaerTebeli 
qsovilis Semdeg saxeebs: Zvlovans, 
xrtilovans, cximovans, boWkovans 
da sisxls. SemaerTebel qsovileb-
Si, rogorc wesi, didi raodeno-
biTaa ujredSorisi nivTiereba.

kunTovani qsovili. kunTovani qsovilis SekumSvis saSualebiT cxo-
velebi moZraoben, sisxli sisxlZarRvebSi moZraobs, sakvebi saylapav 
milSi gadaadgildeba. ganarCeven gluv da ganivzolian (ConCxisa da 
gulis kunTs) kunTovan qsovilebs.

epiTeluri qsovili

wamwamebijirkvlebis arxebi

mravalSri-
ani brtyeli 
epiTeliumi 
(kani)

jirkvlo-
vani epiTe-
liumi 
(jirkvlebSi)

wamwamovani 
epiTeliumi 
(sasunTqi 
gzebi)

a

cxovelebSi, ise rogorc mcenareebSi, msgavsi ujredebis jgufebs, 
romlebic erTmaneTTan ujredSorisi nivTierebiTaa dakavSirebuli, 
qsovils uwodeben.

cxoveluri qsovilebi. ganasxvaveben cxoveluri qsovilis oTx tips 
_ epiTelurs, SemaerTebels, kunTovansa da nervuls.

epiTeluri qsovili. Sedgeba erT an ramdenime rigad ganlagebuli, 
erTmaneTTan mWidrod mijrili ujredebisgan. es qsovili qmnis cxove-

boWkovani cximovani     xrtilo-
vani     

sisxli

SemaerTebeli qsovilib

· Tqveni azriT, gansxvavdeba Tu ara cxovelebisa da mcenareebis mfaravi 
  da sxva qsovilebi erTmaneTisgan?

mafotosinTezebeli qsovili
(parenqima)

4544

gamomyofi qsovili. es qsovili qmnis 

mcenareTa saneqtreebs da arxebs, romle-

bic sxvadasxva nivTierebas gamoyofs. ga-

momyofi qsovilis ujredebSi iseTi qimi-

uri nivTierebebia, romlebic izidavs mwe-

rebs, icavs mcenareebs, rom cxovelebma ar 

SeWamon da sxv.

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
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moZebneT Sesabamisoba cxrilis sxvadasxva svetSi mocemul informa-
ciebs Soris.

qsovili funqcia agebuleba

1. warmomSobi

2. mfaravi

3. meqanikuri

4. ZiriTadi

5. gamtari

a) simtkicis da 
sayrdenis 
uzrunvelyofa

b) sakvebi nivTierebe-
bis momarageba

g) dacva
d) zrda
e) wylisa da nivTie-

rebebis gadaadgi-
leba mcenareSi

I. sqelkedliani mkvdari 
ujredebi

II. mudmivad gayofadi wvrili 
ujredebi

III. erTmaneTze mWidrod 
mijrili ujredebi

IV. ujredebi qmnis gamtar 
milebs

V. ujredebSi didi raodeno-
biT qloroplastebia

gansazRvreT CamoTvlili obieqtebis qsovilTa jgufebi:

a) Wadris Reros gulguli (Reros SigniTa rbili nawili);

b) pomidvris rbilobi;

b) WinWris bususebi;

g) fesvis wveri;

d) foTlis ZarRvi.

mcenareebSi nivTierebebis transporti  – 
daxmarebiT xdeba. – qsovili mcenaris 
yvela organoSi gvxvdeba. mcenareTa 
saneqtreebi miekuTvneba – .

gamtari qsovili
ZiriTadi qsovili
gamomyofi qsovili

14. cxoveluri qsovilebi

cocxali organizmebis umravlesobas garegani safarveli aqvs. maga-
liTad, spilos kanis sisqe 1,8 sm aRwevs, xolo nilosis behemotis 
kanisa _ 2,5 sm-s.

 saqmianoba. cxovelebisa da mcenareebis mfaravi 
qsovilebis Seswavla.
џ �SeadareT cxovelebisa da mcenareebis mfaravi 

qsovilebis gamosaxulebebi.
џ �aRniSneT am qsovilebis agebulebis msgavsi da 

ganmasxvavebeli niSnebi.
џ �ratom uwodeben am qsovilebs mfaravs?

lis sxeulis safarvels, kanis rqo-
van warmonaqmnebs (frCxilebs, rqebs 
da sxv.), gvxvdeba jirkvlebsa da sa-
sunTq gzebSi. agebulebis Tavise-
burebebisa da Sesrulebuli fun-
qciebis mixedviT arCeven brtyel, 
jirkvlovan, kubur, wamwamovan da 
sxva saxis epiTelur qsovils.

SemaerTebeli qsovili. qmnis cxo-
velTa organoebis umravlesobas. 
SemaerTebeli qsovili organizmSi 
sayrden da damcav funqcias asru-
lebs. Sesrulebuli funqciebis mi-
xedviT ganarCeven SemaerTebeli 
qsovilis Semdeg saxeebs: Zvlovans, 
xrtilovans, cximovans, boWkovans 
da sisxls. SemaerTebel qsovileb-
Si, rogorc wesi, didi raodeno-
biTaa ujredSorisi nivTiereba.

kunTovani qsovili. kunTovani qsovilis SekumSvis saSualebiT cxo-
velebi moZraoben, sisxli sisxlZarRvebSi moZraobs, sakvebi saylapav 
milSi gadaadgildeba. ganarCeven gluv da ganivzolian (ConCxisa da 
gulis kunTs) kunTovan qsovilebs.

epiTeluri qsovili

wamwamebijirkvlebis arxebi

mravalSri-
ani brtyeli 
epiTeliumi 
(kani)

jirkvlo-
vani epiTe-
liumi 
(jirkvlebSi)

wamwamovani 
epiTeliumi 
(sasunTqi 
gzebi)

a

cxovelebSi, ise rogorc mcenareebSi, msgavsi ujredebis jgufebs, 
romlebic erTmaneTTan ujredSorisi nivTierebiTaa dakavSirebuli, 
qsovils uwodeben.

cxoveluri qsovilebi. ganasxvaveben cxoveluri qsovilis oTx tips 
_ epiTelurs, SemaerTebels, kunTovansa da nervuls.

epiTeluri qsovili. Sedgeba erT an ramdenime rigad ganlagebuli, 
erTmaneTTan mWidrod mijrili ujredebisgan. es qsovili qmnis cxove-

boWkovani cximovani     xrtilo-
vani     

sisxli

SemaerTebeli qsovilib

· Tqveni azriT, gansxvavdeba Tu ara cxovelebisa da mcenareebis mfaravi 
  da sxva qsovilebi erTmaneTisgan?

mafotosinTezebeli qsovili
(parenqima)

4544

gamomyofi qsovili. es qsovili qmnis 

mcenareTa saneqtreebs da arxebs, romle-

bic sxvadasxva nivTierebas gamoyofs. ga-

momyofi qsovilis ujredebSi iseTi qimi-

uri nivTierebebia, romlebic izidavs mwe-

rebs, icavs mcenareebs, rom cxovelebma ar 

SeWamon da sxv.

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
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nervuli qsovili. nervuli qsovilis ZiriTadi Tviseba agznebadoba 
da agznebis gatarebaa. es qsovili qmnis cxovelTa nervul sistemas. 
ner-vuli regulaciis wyalobiT organoebi da organoTa sistemebi 
erT mTlianobas warmoadgens.

kunTovani qsovilis saxeebi nervuli qsovili

qsovilis saxe

epiTeluri
SemaerTebeli
kunTovani
nervuli

mdebareoba agebulebis Taviseburebebi funqciebi
SeavseT cxrili.

1. mcdari debulebebi SecvaleT marTebuliT:
џ kunTebi SemaerTebeli qsovilia.
џ nervuli qsovilis ZiriTadi Tviseba agznebadoba da kumSvadobaa.
џ cximovani, Zvlovani, xrtilovani qsovilebi da sisxli 
miekuTvneba epiTelur qsovils.
џ organizmis Sinagani Rruebi amofenilia kunTovani qsoviliT.

2. amoarCieT swori pasuxebi: 1) romeli qsovili qmnis cxovelTa kanis 
zedapirs? 2) romel qsovils axasiaTebs agznebadoba da agznebis 
gatareba? 3) romeli qsovilis ujredebia erTmaneTze mWidrod mij-
rili? 4) romel qsovils miekuTvneba adamianis sisxli da Zvlebi? 
5) romel qsovils axasiaTebs kumSvadoba?

SemaerTebeli; kunTovani; epiTeluri; nervuli.ba dg

cxovelTa organizmi Sedgeba –, –, – da  
– qsovilebisgan. calkeuli organoebisa da 
organoTa sistemebis erToblivi muSaoba 
uzrunvelyofilia –.

epiTeluri 
SemaerTebeli 
kunTovani 
nervuli 

gluviganivzoliani    

cxovelTa organoebi da organoTa sistemebi. cxovelebSi qsovilebi 
organoebs qmnis. organo (berZn. organon _ iaraRi, instrumenti) _ 
sxeulis nawilia, romelsac gansazRvruli mdebareoba aqvs organiz-
mSi, Sedgeba qsovilTa  ramdenime jgufisgan da erT an ramdenime fun-
qcias asrulebs. erTmaneTTan kavSirSi myofi organoebi, romlebic 
saerTo funqcias asrulebs, organoTa sistemas qmnis.

erTxel organoebi Seikribnen da gadawyvites, xelmZRvaneli aerCiaT. 
wamodga Tavi da amayad ganacxada: _ xelmZRvaneli me unda viyo, me xom 
yvelas zemodan davyureb, swored CemSia marTvis centri _ tvini. _ 
ara, me var yvela Tqvenganze Zlieri. Tu Cemi mZlavri kunTebi ver 
gadaqaCavs sisxls, Tqven yvela daiRupebiT, _ win wamoiwia gulma. _ 
SewyviteT kamaTi! _ Caeria RviZli. _ es me vwmend sxeuls Sxamebisgan, 
Cem gareSe sicocxle SeuZlebelia, ase rom, xelmZRvaneli me unda 
viyo. _ viTom ratom Sen? _ aRSfoTdnen filtvebi. _ ai, axlave 
SevwyvetT sunTqvas da maSin naxavT, vin aris aq mTavari! 

·  rogor fiqrobT, romeli maTgania marTali am kamaTSi?

15. cxovelTa organoebi da organoTa sistemebi

saqmianoba.
organoTa romeli sistemebia gamosaxuli suraTebze? romeli sis-
tema uzrunvelyofs organoTa ujredebs saWiro nivTierebebiT, 
qmnis pirobebs organizmidan arasaWiro da momSxamveli produqte-
bis gamosayofad? ra funqciebs asrulebs suraTebze gamosaxuli 
organoTa sxva sistemebi?

Zvlovani da kunTovani sistema. cxovelTa umravlesobisTvis ConCxi 
da masze mimagrebuli kunTebi sayrden-mamoZravebel aparats qmnis. 
kunTebis SekumSvas moZraobaSi mohyavs cxovelis sxeulis calkeuli 
nawilebi, ConCxi ki sxeulis sayrdens warmoadgens da Sinagan orga-
noebs dazianebisgan icavs.

saWmlis momnelebeli sistema. organizms mudmivad miewodeba sakvebi 
nivTierebebi. sakvebi specialuri saWmlis momnelebeli wvenebiT iSleba 

1

2

3

4

5

6

7
8
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ra SeityveTra SeityveTra SeityveT
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nervuli qsovili. nervuli qsovilis ZiriTadi Tviseba agznebadoba 
da agznebis gatarebaa. es qsovili qmnis cxovelTa nervul sistemas. 
ner-vuli regulaciis wyalobiT organoebi da organoTa sistemebi 
erT mTlianobas warmoadgens.

kunTovani qsovilis saxeebi nervuli qsovili

qsovilis saxe

epiTeluri
SemaerTebeli
kunTovani
nervuli

mdebareoba agebulebis Taviseburebebi funqciebi
SeavseT cxrili.

1. mcdari debulebebi SecvaleT marTebuliT:
џ kunTebi SemaerTebeli qsovilia.
џ nervuli qsovilis ZiriTadi Tviseba agznebadoba da kumSvadobaa.
џ cximovani, Zvlovani, xrtilovani qsovilebi da sisxli 
miekuTvneba epiTelur qsovils.
џ organizmis Sinagani Rruebi amofenilia kunTovani qsoviliT.

2. amoarCieT swori pasuxebi: 1) romeli qsovili qmnis cxovelTa kanis 
zedapirs? 2) romel qsovils axasiaTebs agznebadoba da agznebis 
gatareba? 3) romeli qsovilis ujredebia erTmaneTze mWidrod mij-
rili? 4) romel qsovils miekuTvneba adamianis sisxli da Zvlebi? 
5) romel qsovils axasiaTebs kumSvadoba?

SemaerTebeli; kunTovani; epiTeluri; nervuli.ba dg

cxovelTa organizmi Sedgeba –, –, – da  
– qsovilebisgan. calkeuli organoebisa da 
organoTa sistemebis erToblivi muSaoba 
uzrunvelyofilia –.

epiTeluri 
SemaerTebeli 
kunTovani 
nervuli 

gluviganivzoliani    

cxovelTa organoebi da organoTa sistemebi. cxovelebSi qsovilebi 
organoebs qmnis. organo (berZn. organon _ iaraRi, instrumenti) _ 
sxeulis nawilia, romelsac gansazRvruli mdebareoba aqvs organiz-
mSi, Sedgeba qsovilTa  ramdenime jgufisgan da erT an ramdenime fun-
qcias asrulebs. erTmaneTTan kavSirSi myofi organoebi, romlebic 
saerTo funqcias asrulebs, organoTa sistemas qmnis.

erTxel organoebi Seikribnen da gadawyvites, xelmZRvaneli aerCiaT. 
wamodga Tavi da amayad ganacxada: _ xelmZRvaneli me unda viyo, me xom 
yvelas zemodan davyureb, swored CemSia marTvis centri _ tvini. _ 
ara, me var yvela Tqvenganze Zlieri. Tu Cemi mZlavri kunTebi ver 
gadaqaCavs sisxls, Tqven yvela daiRupebiT, _ win wamoiwia gulma. _ 
SewyviteT kamaTi! _ Caeria RviZli. _ es me vwmend sxeuls Sxamebisgan, 
Cem gareSe sicocxle SeuZlebelia, ase rom, xelmZRvaneli me unda 
viyo. _ viTom ratom Sen? _ aRSfoTdnen filtvebi. _ ai, axlave 
SevwyvetT sunTqvas da maSin naxavT, vin aris aq mTavari! 

·  rogor fiqrobT, romeli maTgania marTali am kamaTSi?

15. cxovelTa organoebi da organoTa sistemebi

saqmianoba.
organoTa romeli sistemebia gamosaxuli suraTebze? romeli sis-
tema uzrunvelyofs organoTa ujredebs saWiro nivTierebebiT, 
qmnis pirobebs organizmidan arasaWiro da momSxamveli produqte-
bis gamosayofad? ra funqciebs asrulebs suraTebze gamosaxuli 
organoTa sxva sistemebi?

Zvlovani da kunTovani sistema. cxovelTa umravlesobisTvis ConCxi 
da masze mimagrebuli kunTebi sayrden-mamoZravebel aparats qmnis. 
kunTebis SekumSvas moZraobaSi mohyavs cxovelis sxeulis calkeuli 
nawilebi, ConCxi ki sxeulis sayrdens warmoadgens da Sinagan orga-
noebs dazianebisgan icavs.

saWmlis momnelebeli sistema. organizms mudmivad miewodeba sakvebi 
nivTierebebi. sakvebi specialuri saWmlis momnelebeli wvenebiT iSleba 
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gamomyofi sistema. organizmSi warmoqmnili arasaWiro nivTiere-
bebi sxeulidan gamomyofi sistemis saSualebiT gamoidevneba. uxer-
xemlo cxovelebis gamomyofi sistema, upiratesad, wvrili datotvi-
li milakebiTaa warmodgenilia. xerxemlianTa umravlesobaSi gamom-
yof sistemas qmnis wyvili Tirkmeli, wyvili SardsawveTi, Sardis 
buSti da Sardsadeni mili.

sasqeso sistema. gamravlebis organoebis sistema (sasqeso sistema)  
organizmis mier Tavisive msgavsis warmoSobas uzrunvelyofs. sas-
qeso jirkvlebSi specializebuli sasqeso ujredebi mwifdeba. mamro-
biTi da mdedrobiTi sasqeso ujredebis SerwymiT warmoiqmneba axali 
ujredi, romlisganac axali organizmi viTardeba.

nervuli da endokrinuli sistemebi yvela organos SeTanxmebul mu-
Saobas aregulirebs. garda amisa, cxovelebis nervuli sistema orga-
nizmisa da garemos urTierTkavSirs uzrunvelyofs. endokrinul sis-
temas miekuTvneba jirkvlebi, romlebic biologiurad aqtiur nivTi-
erebebs _ hormonebs, gamoimuSavebs. hormonebi yvela organosa da 
organoTa sistemebis muSaobaze axdens zegavlenas.

amrigad, cocxali organizmis yvela organo funqcionirebs, ro-
gorc erTi mTlianoba.

moZebneT Sesabamisoba organoTa sistemebsa da organoebs Soris:
a) saWmlis momnelebeli; b) gamomyofi; g) sisxlis mimoqcevis; d) Zval-
kunTovani; e) sasunTqi.

1. filtvebi; 2. guli; 3. kunTebi; 4. nawlavebi; 5. layuCebi; 6. kuWi; 7. 
sisxlZarRvebi; 8. Zvlebi; 9. Sardis buSti; 10. traqea; 11. Tirkmeli.

1. CamonaTvalSi moZebneT „zedmeti“ sityva, Tqveni arCevani daasabu-
TeT: a) kuWi, piri, Tirkmeli, nawlavi; b) guli, sisxlZarRvebi, fil-
tvebi, sisxli; g) nervebi, Tavis tvini, hormonebi, zurgis tvini; d) 
Tirkmlebi, traqea, SardsawveTebi, Sardis buSti.

organos dasaxeleba funqcia

1

№

2

3

organoebis erTianoba qmnis – . 
cxovelebs aqvT –, –, –, –, –, 
–, –, da – organoTa sistemebi.

organoTa sistema
Zval-kunTovani sistema
saWmlis momnelebeli sistema
sasunTqi sistema
gamomyofi sistema
sisxlis mimoqcevis sistema
sasqeso sistema
nervuli sistema
endokrinuli sistema

● wylis cxovelebis airTa cvlis organoebi.
● xmeleTze mcxovrebi xerxemlianebis atmosferuli haeriT 
  sunTqvis organoebi.
● wvrili datotvili milakebis qseli, romlebSic haeri moZraobs:

da mxolod aseTi saxiT iTvisebs mas organizmi. cxovelebis umravle-
sobaSi am procesebs saWmlis momnelebeli sistema axorcielebs.

sasunTqi sistema. airTa cvla organizmSi sasunTqi sistemis meSve-
obiT xorcieldeba. garemo pirobebis zegavleniT cxovelebs sxvadasxva  
tipis sunTqvis organoebi ganuviTardaT. atmosferuli haeriT sun-
TqvisaTvis maT filtvebi da traqeebi CamouyalibdaT. wyalSi mcxovreb 
cxovelebs ki layuCebi – wyalSi gaxsnili JangbadiT sunTqvisaTvis sa-
Wiro specializebuli organoebi – ganuviTardaT.

sisxlis mimoqcevis sistema. Jangbadi (mwerebis garda) da sakvebi niv-
Tierebebi ujredebs sisxlTan erTad sisxlis mimoqcevis sistemis 
saSualebiT miewodeba. cxovelebis umravlesobis sisxlis mimoqcevis 
sistema gulisa da sisxlZarRvebisagan Sedgeba. sisxli organizmidan mavne 
nivTierebebisa da naxSirorJangis gamoyofis procesSic monawileobs.

1 2 3

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

saWmlis momnelebeli sistema            sasunTqi sistema.

2. gansazRvreT, ras uwodeben suraTebze gamosaxuli cxovelebis 
sunTqvis organoebs. SeecadeT, aRweroT isini.

1. filtvebi  2. layuCebi   3. traqeebi.
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gamomyofi sistema. organizmSi warmoqmnili arasaWiro nivTiere-
bebi sxeulidan gamomyofi sistemis saSualebiT gamoidevneba. uxer-
xemlo cxovelebis gamomyofi sistema, upiratesad, wvrili datotvi-
li milakebiTaa warmodgenilia. xerxemlianTa umravlesobaSi gamom-
yof sistemas qmnis wyvili Tirkmeli, wyvili SardsawveTi, Sardis 
buSti da Sardsadeni mili.

sasqeso sistema. gamravlebis organoebis sistema (sasqeso sistema)  
organizmis mier Tavisive msgavsis warmoSobas uzrunvelyofs. sas-
qeso jirkvlebSi specializebuli sasqeso ujredebi mwifdeba. mamro-
biTi da mdedrobiTi sasqeso ujredebis SerwymiT warmoiqmneba axali 
ujredi, romlisganac axali organizmi viTardeba.

nervuli da endokrinuli sistemebi yvela organos SeTanxmebul mu-
Saobas aregulirebs. garda amisa, cxovelebis nervuli sistema orga-
nizmisa da garemos urTierTkavSirs uzrunvelyofs. endokrinul sis-
temas miekuTvneba jirkvlebi, romlebic biologiurad aqtiur nivTi-
erebebs _ hormonebs, gamoimuSavebs. hormonebi yvela organosa da 
organoTa sistemebis muSaobaze axdens zegavlenas.

amrigad, cocxali organizmis yvela organo funqcionirebs, ro-
gorc erTi mTlianoba.

moZebneT Sesabamisoba organoTa sistemebsa da organoebs Soris:
a) saWmlis momnelebeli; b) gamomyofi; g) sisxlis mimoqcevis; d) Zval-
kunTovani; e) sasunTqi.

1. filtvebi; 2. guli; 3. kunTebi; 4. nawlavebi; 5. layuCebi; 6. kuWi; 7. 
sisxlZarRvebi; 8. Zvlebi; 9. Sardis buSti; 10. traqea; 11. Tirkmeli.

1. CamonaTvalSi moZebneT „zedmeti“ sityva, Tqveni arCevani daasabu-
TeT: a) kuWi, piri, Tirkmeli, nawlavi; b) guli, sisxlZarRvebi, fil-
tvebi, sisxli; g) nervebi, Tavis tvini, hormonebi, zurgis tvini; d) 
Tirkmlebi, traqea, SardsawveTebi, Sardis buSti.

organos dasaxeleba funqcia

1

№

2

3

organoebis erTianoba qmnis – . 
cxovelebs aqvT –, –, –, –, –, 
–, –, da – organoTa sistemebi.

organoTa sistema
Zval-kunTovani sistema
saWmlis momnelebeli sistema
sasunTqi sistema
gamomyofi sistema
sisxlis mimoqcevis sistema
sasqeso sistema
nervuli sistema
endokrinuli sistema

● wylis cxovelebis airTa cvlis organoebi.
● xmeleTze mcxovrebi xerxemlianebis atmosferuli haeriT 
  sunTqvis organoebi.
● wvrili datotvili milakebis qseli, romlebSic haeri moZraobs:

da mxolod aseTi saxiT iTvisebs mas organizmi. cxovelebis umravle-
sobaSi am procesebs saWmlis momnelebeli sistema axorcielebs.

sasunTqi sistema. airTa cvla organizmSi sasunTqi sistemis meSve-
obiT xorcieldeba. garemo pirobebis zegavleniT cxovelebs sxvadasxva  
tipis sunTqvis organoebi ganuviTardaT. atmosferuli haeriT sun-
TqvisaTvis maT filtvebi da traqeebi CamouyalibdaT. wyalSi mcxovreb 
cxovelebs ki layuCebi – wyalSi gaxsnili JangbadiT sunTqvisaTvis sa-
Wiro specializebuli organoebi – ganuviTardaT.

sisxlis mimoqcevis sistema. Jangbadi (mwerebis garda) da sakvebi niv-
Tierebebi ujredebs sisxlTan erTad sisxlis mimoqcevis sistemis 
saSualebiT miewodeba. cxovelebis umravlesobis sisxlis mimoqcevis 
sistema gulisa da sisxlZarRvebisagan Sedgeba. sisxli organizmidan mavne 
nivTierebebisa da naxSirorJangis gamoyofis procesSic monawileobs.

1 2 3

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

saWmlis momnelebeli sistema            sasunTqi sistema.

2. gansazRvreT, ras uwodeben suraTebze gamosaxuli cxovelebis 
sunTqvis organoebs. SeecadeT, aRweroT isini.

1. filtvebi  2. layuCebi   3. traqeebi.

222

  Ç
ap üçün deyil



5150

Semajamebeli davalebebi

1. moZebneT teqstSi Secdoma da dawereT swori varianti:
• citoplazma myari nivTierebaa, romelic ujredis Rrus avsebs; 
• mcenareul ujredSi arsebul mwvane plastidebs leikoplastebi 
ewodeba; • citoplazaSi arsebul parks, romelSic ujredis wvenia, 
birTvi ewodeba; • birTvi simtkices sZens mcenareul ujreds da 
icavs mis SigTavss; • ujredis kedeli memkvidruli informaciis 
matarebelia.
2. aarCieT swori pasuxi: a) baqteria aris (eukarioti/prokarioti);
b) baqteria sporas warmoqmnis (xelsayrel/araxelsayrel pirobebSi); 
g) sxva cocxal organizmSi mcxovreb baqteriebs (parazitebs/ci-
anobaqteriebs) uwodeben; d) baqteriuli ujredi dafarulia ujre-
dis kedliT, rogorc (mcenaris/cxovelis) ujredi; e) xelsayreli 
pirobebSi baqteriebi iyofa (yovel 20-30 wT-Si/yovel 2-3 sT-Si).

4. CasviT gamotovebuli sityvebi: a) yvelaze xSirad iyofa mcenaris 

– ujredebi; b) – qsovilis funqcia garemos mavne zemoqmedebisgan 

mcenaris dacvaa; g) qsovils, romelic Sedgeba sqeli, gaxevebuli 

garsis mqone ujredebisgan da romelic warmoadgens sayrdens 

mTlianad mcenarisa da misi organoebisTvis, – ewodeba. d) mcena-

reTa foTlebisa da nayofis rbilobi Sedgeba – qsovilisgan.

sakvanZo sityvebi: warmomSobi, meqanikuri, ZiriTadi, mfaravi.

3. gansazRvreT romel organizmebze laparakoben bavSvebi:

ameba
volvoqsi
infuzoria _ qalamana
baqteria

es koloniuri 
organizmia, rome-
lic mravali 
erTnairi Sol-
tiani ujredisgan 
Sedgeba.

am erTujrediani 
organizmis forma 
fexsacmels mogvago-
nebs. is dafarulia 
mravalricxovani 
wamwamebiT, romelTa 
daxmarebiTac gada-
adgildeba.

am erTujrediani 
organizmis uj-
redSi Camoyali-
bebuli birTvi ar 
arsebobs. is 
prokariotebs 
miekuTvneba.

es erTujre-
diani cxoveli 
crufexebis 
saSualebiT 
gadaadgildeba.

ilgari: 

azeri: 

jamile: 

gulare: 

8. moZebneT marTebuli mtkiceba
1. saerTo saqmiT gaerTianebuli organoebi organoTa sistemebs 
qmnis. 2. guli, Tirkmlebi, filtvebi _ Sinagani organoebia; 3. gamom-
yofi sistema uzrunvelyofs airTa cvlas organizmSi; 4. organo-
ebis SeTanxmebul muSaobas uzrunvelyofs nervuli sistemis fun-
qcionireba.

9. romel striqonSia mocemuli cxovelTa mxolod saWmlis 
momnelebeli sistemis organoebi?
a) Tirkmlebi, kuWi, filtvebi;
b) kuWi, nawlavebi, layuCebi;
g) SardsawveTi, Tirkmlebi, xaxa;
d) xaxa, saylapavi mili, kuWi;
e) saylapavi mili, Tirkmlebi, nawlavebi.

layuCebi

traqeebi

filtvebi
ilgari   

azeri   

gulare   

a

b

g

sasunTqi organoebi

5. romeli qsovilebia damaxasiaTebeli mxolod cxovelebisTvis? 
amoarCieT sami swori pasuxi: a) meqanikuri; b) warmomSobi; g) 

nervuli; d) kunTovani; e) cximovani; v) ZiriTadi.

6. romeli qsovili uzrunvelyofs mcenareTa da cxovelTa kavSirs 
garemosTan? a) ZiriTadi; b) gamtari; g) meqanikuri; d) mfaravi; e) 

warmomSobi.

7. SeusabameT bavSvebis pasuxebi dafaze warmodgenil naxatebsa da 
warwerebs:
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Semajamebeli davalebebi

1. moZebneT teqstSi Secdoma da dawereT swori varianti:
• citoplazma myari nivTierebaa, romelic ujredis Rrus avsebs; 
• mcenareul ujredSi arsebul mwvane plastidebs leikoplastebi 
ewodeba; • citoplazaSi arsebul parks, romelSic ujredis wvenia, 
birTvi ewodeba; • birTvi simtkices sZens mcenareul ujreds da 
icavs mis SigTavss; • ujredis kedeli memkvidruli informaciis 
matarebelia.
2. aarCieT swori pasuxi: a) baqteria aris (eukarioti/prokarioti);
b) baqteria sporas warmoqmnis (xelsayrel/araxelsayrel pirobebSi); 
g) sxva cocxal organizmSi mcxovreb baqteriebs (parazitebs/ci-
anobaqteriebs) uwodeben; d) baqteriuli ujredi dafarulia ujre-
dis kedliT, rogorc (mcenaris/cxovelis) ujredi; e) xelsayreli 
pirobebSi baqteriebi iyofa (yovel 20-30 wT-Si/yovel 2-3 sT-Si).

4. CasviT gamotovebuli sityvebi: a) yvelaze xSirad iyofa mcenaris 

– ujredebi; b) – qsovilis funqcia garemos mavne zemoqmedebisgan 

mcenaris dacvaa; g) qsovils, romelic Sedgeba sqeli, gaxevebuli 

garsis mqone ujredebisgan da romelic warmoadgens sayrdens 

mTlianad mcenarisa da misi organoebisTvis, – ewodeba. d) mcena-

reTa foTlebisa da nayofis rbilobi Sedgeba – qsovilisgan.

sakvanZo sityvebi: warmomSobi, meqanikuri, ZiriTadi, mfaravi.

3. gansazRvreT romel organizmebze laparakoben bavSvebi:

ameba
volvoqsi
infuzoria _ qalamana
baqteria

es koloniuri 
organizmia, rome-
lic mravali 
erTnairi Sol-
tiani ujredisgan 
Sedgeba.

am erTujrediani 
organizmis forma 
fexsacmels mogvago-
nebs. is dafarulia 
mravalricxovani 
wamwamebiT, romelTa 
daxmarebiTac gada-
adgildeba.

am erTujrediani 
organizmis uj-
redSi Camoyali-
bebuli birTvi ar 
arsebobs. is 
prokariotebs 
miekuTvneba.

es erTujre-
diani cxoveli 
crufexebis 
saSualebiT 
gadaadgildeba.

ilgari: 

azeri: 

jamile: 

gulare: 

8. moZebneT marTebuli mtkiceba
1. saerTo saqmiT gaerTianebuli organoebi organoTa sistemebs 
qmnis. 2. guli, Tirkmlebi, filtvebi _ Sinagani organoebia; 3. gamom-
yofi sistema uzrunvelyofs airTa cvlas organizmSi; 4. organo-
ebis SeTanxmebul muSaobas uzrunvelyofs nervuli sistemis fun-
qcionireba.

9. romel striqonSia mocemuli cxovelTa mxolod saWmlis 
momnelebeli sistemis organoebi?
a) Tirkmlebi, kuWi, filtvebi;
b) kuWi, nawlavebi, layuCebi;
g) SardsawveTi, Tirkmlebi, xaxa;
d) xaxa, saylapavi mili, kuWi;
e) saylapavi mili, Tirkmlebi, nawlavebi.

layuCebi

traqeebi

filtvebi
ilgari   

azeri   

gulare   

a

b

g

sasunTqi organoebi

5. romeli qsovilebia damaxasiaTebeli mxolod cxovelebisTvis? 
amoarCieT sami swori pasuxi: a) meqanikuri; b) warmomSobi; g) 

nervuli; d) kunTovani; e) cximovani; v) ZiriTadi.

6. romeli qsovili uzrunvelyofs mcenareTa da cxovelTa kavSirs 
garemosTan? a) ZiriTadi; b) gamtari; g) meqanikuri; d) mfaravi; e) 

warmomSobi.

7. SeusabameT bavSvebis pasuxebi dafaze warmodgenil naxatebsa da 
warwerebs:
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magaliTad: „Tesli ar warmoiqmneba, Tu yvavilis damt-
verva ar moxda“.

1. daadgineT Sesabamisoba mcenaris organoebsa da maT funqciebs 
Soris:

mcenaris organoebi: 1) Tesli; 2) foToli; 3) fesvi; 4) yvavili; 
5) Rero; 6) nayofi.

funqciebi: a) mcenaris damagreba niadagSi; b) fotosinTezi; 
g) sasqeso ujredebis warmoqmna; d) Teslis gavrceleba; e) fesvsa 
da foTlebs Soris kavSiris damyareba; v) Canasaxis warmoSoba.

2. gamoiyeneT mcenaris organoebis nebismieri wyvilis saxelwodeba 
da moiyvaneT maTi urTierTkavSiris magaliTi.

daasaxeleT mcenaris organoebis 
saxelwodebebi da SeitaneT 
cxrilSi.

– mcenareSi uzrunvelyofs sasicocxlo 
procesebs, xolo – gamravlebis process. 
sasqeso ujredebi Serwymisas warmoqmnis –.

mcenaris organoebi
vegetatiuri    generaciuli

a) a)

generaciuli organoebi
vegetatiuri organoebi
zigota

noa, romelSic Canasaxi da samarago sakvebi nivTierebebia moTavse-
buli. nayofi icavs Teslebs garemos araxelsayreli faqtorebis ze-
moqmedebisgan da xels uwyobs maT gavrcelebas.

yvavilovani mcenareebis ZiriTadi 
organoebi. yvavilovani mcenaris Sema-
dgeneli organoebia: fesvi, Rero, 
foToli, yvavili, nayofi, Tesli. 
isini mcenareuli organizmis Ziri-
Tadi organoebia. funqciis mixed-viT 
mcenareuli organoebi iyofa or 
jgufad _ vegetatiur da genera-
ciul  organoebad. 

vegetatiuri organoebi. yvavilo-
vani mcenaris ZiriTadi vegetatiuri 
organoebia: fesvi, Rero da foToli. 
fesvi Semdeg funqciebs asrulebs: 
amagrebs mcenares miwaSi, niadagidan 
Seiwovs wyalsa da mineralur mari-
lebs da awvdis miwiszeda nawilebs. 
zogierT SemTxvevaSi sakvebi nivTi-

xis calkeuli nawilebi saubrobdnen. erT-erTma daitrabaxa, „mzis 
saufloSi“ vcxovrobo da Tan dasZina, mTel simZimes da sazrunavs Cemi 
susti mxrebiT vatarebo. meore nawilma upasuxa, marTalia, sibneleSi 
vcxovrob, magram ufro metad vzrunav xeze, vamagreb mas da vaZlebineb 
mTeli sicocxlis manZilzeo. rogor fiqrobT, xis romel nawilebs 
Soris gaimarTa es dialogi?

saqmianoba
yvavilovani mcena-
reebis organoebis 
Seswavla.
yuradRebiT daaT-
valiereT romelime 
cocxali mcenare an 
herbariumis 
egzemplari da SeadareT is 
suraTze gamosaxuls. 
SekiTxvebze pasuxebi  
samuSao rveulSi CawereT.
џ ra nawilebisgan Sedgeba 
mcenare?
џ ra Taviseburebebi axasi-
aTebs mcenaris nawilebs?

erebebic fesvSi grovdeba. Reroze moTavsebulia foTlebi da kvir-
tebi. Reros axalgazrda nawils, romelzec ganlagebulia foTlebi 
da kvirtebi ylorts uwodeben. Rero axorcielebs kavSirs fesvsa da 
foTlebs Soris da sinaTlisken atrialebs foTlebs. foTlebSi war-
moiqmneba organuli nivTierebebi, maTi saSualebiT xorcieldeba air-
Ta cvla da wylis aorTqleba. foTlebSi warmoqmnili organuli niv-
Tierebebis xarjze xdeba mcenaris organizmis formireba.

generaciuli organoebi. organoebs, romlebic monawileobs mce-
naris sqesobriv gamravlebaSi, miekuTvneba yvavili, Tesli da nayofi. 
yvavili saxecvlili patara ylortia. yvavilis mTavari nawilebia 
butko (yvavilis mdedrobiTi nawili) da mtvriana (yvavilis mamrobiTi 
nawili). yvavilis am nawilebSi warmoqmnili sasqeso ujredebi Serwymi-
sas qmnis zigotas (berZn. zigote – Sewyvilebuli). zigotisgan warmo-
iqmneba Canasaxi, romelic dasabams aZlevs axal mcenares. Tesli orga-

mcenareTa vegetatiuri organoebiTavi   3
16. yvavilovani mcenareebis ZiriTadi organoebi

1. Rero
2. foToli 3. fesvi

vegetatiuri organoebi

Tesli

generaciuli organoebi

1

2

3

yvavili

nayofi

kurka

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

џ ra funqciebi axasiaTebs cocxal organizmebs?

џ mcenaris romeli nawilebi axorcielebs am funqciebs?
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magaliTad: „Tesli ar warmoiqmneba, Tu yvavilis damt-
verva ar moxda“.

1. daadgineT Sesabamisoba mcenaris organoebsa da maT funqciebs 
Soris:

mcenaris organoebi: 1) Tesli; 2) foToli; 3) fesvi; 4) yvavili; 
5) Rero; 6) nayofi.

funqciebi: a) mcenaris damagreba niadagSi; b) fotosinTezi; 
g) sasqeso ujredebis warmoqmna; d) Teslis gavrceleba; e) fesvsa 
da foTlebs Soris kavSiris damyareba; v) Canasaxis warmoSoba.

2. gamoiyeneT mcenaris organoebis nebismieri wyvilis saxelwodeba 
da moiyvaneT maTi urTierTkavSiris magaliTi.

daasaxeleT mcenaris organoebis 
saxelwodebebi da SeitaneT 
cxrilSi.

– mcenareSi uzrunvelyofs sasicocxlo 
procesebs, xolo – gamravlebis process. 
sasqeso ujredebi Serwymisas warmoqmnis –.

mcenaris organoebi
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a) a)

generaciuli organoebi
vegetatiuri organoebi
zigota
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saqmianoba
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Seswavla.
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cocxali mcenare an 
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vegetatiuri organoebi

Tesli

generaciuli organoebi

1

2

3

yvavili

nayofi

kurka

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

џ ra funqciebi axasiaTebs cocxal organizmebs?

џ mcenaris romeli nawilebi axorcielebs am funqciebs?
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zomisaa. am kvirtebis warmomSobi qsovilidan viTardeba yvavili an 
yvaviledi.

kvirtis ganviTareba. gazafxulze ylortze ganlagebuli kvirtebi 

ibereba. kvirtis SigniT arsebuli „nawilebi“, gansakuTrebiT ki foT-
lebi da muxlTSorisebi, swrafad izrdeba. kvirtis qerclebi 
garkveuli drois ganmavlobaSi daxurulia, Semdeg isini ixsneba da 
Cndeba norCi ylorti patara foTlebiT. kvirtis gaxsnis Semdeg qer-
cli cviva da mis adgilas viTardeba naWdevi, romelsac kvirtis 
rgols uwodeben.

ylortze moTavsebulia – da –.kvirtebs, 
romlebisganac viTardeba ylortebi, 
uwodeben –, xolo kvirtebs, romelTa-
ganac viTardeba yvavili, uwodeben –.

2. rveulSi CaxateT vegetatiuri da generaciuli kvirtebi.

kenwruli kvirti
gverdiTi kvirti
vegetatiuri kvirti
generaciuli kvirti

vegetatiuri kvirti

generaciuli kvirti

kvirtis qerclebi

Rero

mwvane foTlebi

Tqveni dakvirvebisa da 
qvemoT moyvanili 
suraTebis safuZvelze 
rveulSi CawereT kvirtis 
ganviTarebis etapebi.

1

3

2
4

5

6

1. rveulSi CawereT 
suraTebze gamosaxuli 
kvirtis nawilebis 
saxelwodebebi. 
daasaxeleT da SeadareT 
isini erTmaneTs.

5554

saqmianoba. yuradRe-
biT daaTvaliereT 
romelime mcenaris 
ylorti da SeadareT 
is qvemoT mocemul 
suraTze gamosaxuls. 
rveulSi CaiwereT 
ylortis nawilebis 
saxelwodebebi.

gazafxulze, albaT, SeginiSnavT, rom xeebze mwvane wvrili rtoebi 
gamodis. sainteresoa, ras dainaxavT, Tu am rtoebs yuradRebiT 
daaTvalierebT.

ylortisa da kvirtis agebuleba. ylorti 
Sedgeba Reros, foTlebisa da kvirtebisgan. 
kvirtis gare zedapiri dafarulia qerc-
liT. qercli saxecvlili foTolia da 
ylorts garemos araxelsayreli zemoqmede-
bisgan icavs. qerclis qveS kvirtSi Canasaxo-
vani Reroa masze ganlagebuli Canasaxovani 
foTlebiT. lupiT Znelad SesamCnev foTlis 
ubeSi sul pawawina Canasaxovani kvirtebia. 
ylortis wverze zrdis konusi mdebareobs, 
romelic nazi warmomSobi qsovilisgan Sed-
geba da Reros zrdas uzrunvelyofs.

kvirtis saxeebi. ylortze adgilmdebare-
obis mixedviT arCeven kenwrul da gverdiT 
kvirtebs. kenwruli kvirti ylortis wvero-
ze mdebareobs da misgan mTavari Rero vi-
Tardeba. gverdiTi kvirtebisgan mcenaris 
totebi viTardeba. foTlis ylortze mimag-
rebis adgils muxls uwodeben, xolo Reros 
nawils or muxls Soris _ muxlTSoriss. 
kuTxes, romelsac foToli da mis zemoT 
mdebare muxlTSorisi foTlis ubes uwode- 
ben, aq ganlagebul gverdiT kvirtebs ki _ 
ubis kvirtebs. 

gverdiTi kvirtebi SeiZleba muxlTSo-

risze, fesvis an foTlis zedapirzec Segvxvdes. aseT kvirtebs dama-
tebiTs uwodeben. zogjer gverdiTi kvirtebi mosvenebul mdgoma-
reobaSi rCeba da wlebis ganmavlobaSi ar viTardeba. maT mZinare 
kvirtebs uwodeben. saWiroebis SemTxvevaSi isini swrafad viTardeba 
da daRupul kvirtebs cvlis.

vegetatiuri da generaciuli kvirtebi. ganviTarebis tipis mixed-
viT ganasxvaveben vegetatiur da generaciul kvirtebs. vegetatiuri 
kvirti mcire zomisaa, mis SigniT Canasaxovani Rero, foTlebi da 
kvirtebia. aseTi kvirtebisgan viTardeba vegetatiuri ylortebi 
foTlebiTa da kvirtebiT. generaciuli kvirtebi Cveulebriv didi 

ylorti

kenwruli kvirti

gverdiTi 
(ubis) kvirti

foTlis 
ube

muxli

muxlTSorisi

foToli

17. ylortisa da kvirtis agebuleba. kvirtis ganviTareba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

yvavili an yvaviledi

●  mcenaris ra organoebs icnobT?

●  SegviZlia Tu ara, mwvane rtoebi mcenaris organod CavTvaloT?
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Reros ZiriTad nawils 
merqani qmnis. masSi mdeba-
reobs merqnis boWkoebi da 
WurWlebi.

gulguls Reros cent-
raluri nawili uWiravs. is 
ZiriTadad samarago qsovi-
lis cocxali ujredebis-
gan Sedgeba. gulgulidan 
Reros sxva fenebisken mi-

suraTis mixedviT gansazRv-
reT Reros nawilebi.

Rero Sedgeba –, –, – da –.  
– uzrunvelyofs Reros 
zrdas sisqeSi.

1. daadgineT Sesabamisoba ganmartebebsa da ter-
minebs Soris: 1) kani an safevi+floema. 2) fena, 
romelic Reros sisqeSi zrdas uzrunvelyofs. 3) 
Reros gareTa fena. 4) moTavsebulia  Reros cen-
trSi.  5) mkvdari ujredebisgan Semdgari qerqis 
fena.

2. mcdari msjeloba SecvaleT marTebuliT: 1) Reros yvelaze farTo 
nawili gulgulia. 2) merqnisagan qerqis mocilebiT ziandeba 
kambiumi. 3) safevi xis qerqs qmnis. 4) qerqi Zalian mtkicea. 5) merqani 
Reros icavs garemos  araxelsayreli faqtorebis zemoqmedebisgan.

a) qerqi;
b) gulguli;
g) kani;
d) kambiumi;
e) safevi.

Reros agebulebis 
sqema:

1. safevi (korpis fena)

2. floema (lafani)

3. kambiumi

4. merqani

5. gulgulis sxivebi

6. wliuri rgolebi

7. gulguli

qerqi
kambiumi
merqani
gulguli

1

3

4

5 6
7

2

emarTeba gulgulis sxivebi, romlebic kvebis funqcias asrulebs. 
zogierT mcenares gulguli kargad ar aqvs gamoxatuli. muxisa da 
Telas gulguli mkvrivia, xolo anwlis – rbili. 

5756

1

2

3

4

· ra nawilebisgan Sedgeba Rero? 

· ra funqciebs asrulebs es nawilebi?

saqmianoba 1. Reros agebulebis Seswavla.

aRWurviloba: alvis xis toti.

muSaobis msvleloba:
● alvis xis totze gaakeTeT gaswvrivi ganaWeri, moacileT gareTa 

fena, mosinjeT misi simtkice. samuSao rveulSi CawereT pasuxebi 

kiTxvebze:

● ra funqcias asrulebs es fena?

● ras uwodeben am fenas da ra qsovilisgan aris is warmoqmnili?

Reros Sinagani agebuleba. Rero Sedgeba qerqis, kambiumis, merqnisa 
da gulgulisgan.

qerqi. norCi mwvane Reroebis qerqis gareTa Sres Txeli kani 
warmoadgens. asakis matebasTan erTad (gamozamTrebul ReroSi) is 
sxva saxis mfaravi qsoviliT _ safeviT anu korpiT icvleba. radgan sa-
fevis sqelkaniani ujredebi mzis sxivebs ar atarebs, Rero mwvane Se-
ferilobas kargavs. qerqis Sida fenas, romelic merqans emijneba, 
floemas (lafans) uwodeben. is sacrisebri milebisa da lafnis boW-
koebisgan Sedgeba.

kambiumi Reros sisqeSi zrdas uzrunvelyofs. kambiumis ujredebis 
gayofis Sedegad qerqisa da merqnis axali ujredebi warmoiqmneba. zo-
mier klimatur sartyelSi gazrdili xeebis kambiumis ujredebis ga-
yofa gazafxulze iwyeba da Semodgomaze mTavrdeba. kambiumis „damsa-
xurebiT“ warmoiqmneba merqnis wliuri namati, romelic kargad Seg-
viZlia gavarCioT merqnian mcenareebSi da romelsac wliuri rgoli 
ewodeba.

wliuri rgolebis daxmarebiT mcenaris asakis gansazRvra pirvelad 
genialurma italielma mxatvarma leonardo da vinCim (1452-1519) 
moisazra. igi amtkicebda, rom wliuri rgolebis raodenoba xis 
asaks Seesabameboda, rgolebis sigane ki _ mSral da tenian pe-
riodebs. merqnis Tvisebebis _ ujredebis sididis, maTi kedlebis 
sisqisa da sxva niSnebis mixedviT SegviZlia, vimsjeloT ama Tu im 
periodis klimaturi pirobebis Sesaxeb.

saqmianoba 2.  gadaxerxili xis asakis gansazRvra.
1. monaxeT xis wliuri rgolebi.
2. daiTvaleT wliuri rgolebis raodenoba centridan qerqis mimar-
TulebiT da gansazRvreT xis asaki.
џ Reros romel fenaSia upiratesad wliuri rgolebi?
џ kidev ris garkveva SeiZleba wliuri rgolebis daxmarebiT?

18. Reros Sinagani agebuleba

SeZenili codnis SeZenili codnis 
gamoyenebagamoyeneba
SeZenili codnis 
gamoyeneba

ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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saqmianoba 2.  gadaxerxili xis asakis gansazRvra.
1. monaxeT xis wliuri rgolebi.
2. daiTvaleT wliuri rgolebis raodenoba centridan qerqis mimar-
TulebiT da gansazRvreT xis asaki.
џ Reros romel fenaSia upiratesad wliuri rgolebi?
џ kidev ris garkveva SeiZleba wliuri rgolebis daxmarebiT?

18. Reros Sinagani agebuleba

SeZenili codnis SeZenili codnis 
gamoyenebagamoyeneba
SeZenili codnis 
gamoyeneba

ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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saqmianoba 2. SeadareT 
foTlebi, aRniSneT 
gansxvavebebi maT age-
bulebaSi. gamoitaneT 
daskvna.

foTlebis mravalferovneba. yunwze SeiZ-
leba sxvadasxva raodenobis foTlis fir-
fita iyos mimagrebuli. Tu yunwze mxolod 
erTi firfitaa, aseT foTols martivi 
ewodeba, Tu ramdenime – rTuli. martivi 
foTlebis mqone mcenareebia muxa, aryis xe, 
mzesumzira da sxv. arsebobs rTuli foTlis 
ramdenime saxe: frTarTuli, TaTrTuli da 
samfoTolakiani (samwiliani).

foTlebis ganlageba (gawyoba). Reroze foTlebi SeiZleba gar-
kveuli TanamimdevrobiT iyos ganlagebuli: morigeobiT, roca erTi 
foToli meores mosdevs, mopirispired, roca foTlebi erTmaneTis 
pirispir aris ganlagebuli da rgolurad, roca erT muxlSi sami an 
meti foTolia. morigeobiTi gawyoba aqvs vaSls, cacxvs da aryis xes, 

mopirispire – iasamansa da WinWars, rgoluri – Svitas, oleandrsa da 
xarisTvalas.

morigeobiTi  mopirispire rgoluri

foTlebis ganlageba Reroze

TaTrTuli   samfoTolakiani

rTuli foToli

martivi foToli

saqmianoba 3. daaTvaliereT oTaxisa da herbariumis mcenaris foT-
lebis daZarRva. SeecadeT, sqematurad gamosaxoT foTlebis daZar-
Rva.
vimsjeloT Sedegebze.
џ rogor aris ganlagebuli ZarRvebi foTlebze?

foTlis saxeebi

zamTris miwuruls skolis moswavleebma gadawyvites, saskolo nak-
veTze vaSlis baRi gaeSenebinaT. bavSvebma uamravi nergi darges. 
gazafxulze ki gaxarebuli nergebis movlisas aRmoaCines, rom, 
Turme vaSlis garda, sxva mcenareebic daurgavT.

· Tqveni azriT, rogor mixvdnen amas moswavleebi?

foTlebis garegani agebuleba. foToli Sedgeba firfitisa da yun-
wisgan. mcenareebis umravlesobas foTlis firfita ylortze yunwiT 
aqvs mimagrebuli. yunwis ZiriTadi funqcia foTlis sinaTlis mi-
marTulebiT mitrialeba da nivTiere-
bebis gadaadgilebis uzrunvelyofaa.

zogierT mcenaris foTols yunwi ar 
aqvs, magaliTad, aloes, mixakis, selis  
foTlebs. maT mjdomare foTlebs uwo-
deben.

yunwis qvemo, SedarebiT gafarToebu-

li nawilis RerosTan mimagrebis adgils 

foTlis Ziri hqvia. zogierT SemTxvevaSi 

am adgilas yunws 2 patara TanafoTo-
laki aqvs.

foTlis agebuleba

yunwi

foTlis Ziri
wyvili TanafoTolaki

vimsjeloT Sedegebze:
џ rogoria foTlis agebuleba da ra mniSvneloba aqvs mas?
џ ra rols asrulebs foTlebi?

19. foTlis garegani agebuleba. foTlebis ganlageba

saqmianoba 1.  foTlis zogadi agebulebis Seswavla.
aRWurviloba:  oTaxis da herbariumis mcenareebi.
muSaobis msvleloba:
џ yuradRebiT daaTvaliereT oTaxis mcenaris an herbariumis 

egzemplaris foTlebi, SeadareT isini suraTze gamosaxuls.
џ daakvirdiT foTlis gafarToebul nawils _ firfitas.
џ yuradReba miaqcieT foTlis wvers, Zirs, kideebsa da formas.
џ samuSao rveulSi CaixateT foTlebi.

kentfrTa-
rTuli

frTarTuli

foTlis firfita

wyvilfrTa-
rTuli

222

  Ç
ap üçün deyil



5958

saqmianoba 2. SeadareT 
foTlebi, aRniSneT 
gansxvavebebi maT age-
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veTze vaSlis baRi gaeSenebinaT. bavSvebma uamravi nergi darges. 
gazafxulze ki gaxarebuli nergebis movlisas aRmoaCines, rom, 
Turme vaSlis garda, sxva mcenareebic daurgavT.

· Tqveni azriT, rogor mixvdnen amas moswavleebi?

foTlebis garegani agebuleba. foToli Sedgeba firfitisa da yun-
wisgan. mcenareebis umravlesobas foTlis firfita ylortze yunwiT 
aqvs mimagrebuli. yunwis ZiriTadi funqcia foTlis sinaTlis mi-
marTulebiT mitrialeba da nivTiere-
bebis gadaadgilebis uzrunvelyofaa.

zogierT mcenaris foTols yunwi ar 
aqvs, magaliTad, aloes, mixakis, selis  
foTlebs. maT mjdomare foTlebs uwo-
deben.

yunwis qvemo, SedarebiT gafarToebu-

li nawilis RerosTan mimagrebis adgils 

foTlis Ziri hqvia. zogierT SemTxvevaSi 

am adgilas yunws 2 patara TanafoTo-
laki aqvs.

foTlis agebuleba

yunwi

foTlis Ziri
wyvili TanafoTolaki

vimsjeloT Sedegebze:
џ rogoria foTlis agebuleba da ra mniSvneloba aqvs mas?
џ ra rols asrulebs foTlebi?

19. foTlis garegani agebuleba. foTlebis ganlageba

saqmianoba 1.  foTlis zogadi agebulebis Seswavla.
aRWurviloba:  oTaxis da herbariumis mcenareebi.
muSaobis msvleloba:
џ yuradRebiT daaTvaliereT oTaxis mcenaris an herbariumis 

egzemplaris foTlebi, SeadareT isini suraTze gamosaxuls.
џ daakvirdiT foTlis gafarToebul nawils _ firfitas.
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frTarTuli
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gamoiyeneT terminebi 
saxelmZRvanelos teqstidan da 
daasruleT sqema.

SeadareT mocemuli 
foTlebi, Sedegebi 
cxrilSi SeitaneT.

a b

foToli Sedgeba – da –. foTlebi 

iyofa or jgufad: – da –. ZarRvebis 

ganlagebas foTlis firfitaze – 

ewodeba.

foTlis firfita
yunwi
martivi foToli
rTuli foToli
foTlebis daZarRva

3

421

foTlis saxeebi

foTlis daZarRva

foTlis gawyoba

Tu mcenares didxans gavaCerebT sibneleSi, foTlebi gayviTldeba, 
xolo Tu didxans ar movrwyavT _ daWkneba.

saqmianoba 1.
laboratoriuli samuSao: foTlis kanis ujredebis agebuleba.
aRWurviloba: foTlis ganivi ganakveTis mza preparati; sinaTlis 
mikroskopi.
muSaobis msvleloba: 1. mikroskopiT daaTvaliereT foTlis ganivi 
kveTis preparati. 2. yuradReba miaqcieT foTlis ujredebis saxeebs. 
3. monaxeT kanis ujredebi, daakvirdiT maT formasa da agebulebas. 4. 
monaxeT foTlis qveda kanSi arsebuli bageebi da nanaxi rveulSi 
CaxateT.
vimsjeloT Sedegebze:
џ riT gansxvavdeba foTlis zeda da qveda kanis ujredebi?
џ sad aris yvelaze didi raodenobiT qloroplastebi?
џ riT gansxvavdeba bageebis ujredebi foTlis sxva 

ujredebisgan?
џ pasuxebi samuSao rveulSi CawereT.

· Tqveni azriT, ratom xdeba ase?
· rogori struqtura, unda hqondes foTols, rom Tavisi funqciebi 

Seasrulos?

foTlis Sinagani agebuleba. foToli garedan dafarulia kaniT, 
romelic gamWvirvale ujredebisgan Sedgeba. zeda da qveda kans Soris 
foTlis rbilobia. uSualod zeda kanis qveS arsebul ujredebs 
wagrZelebuli forma aqvs. es mesrisebri qsovilia. masSi didi raode-
nobiTaa qloroplastebi. mesrisebri qsovilis ZiriTadi funqcia fo-
tosinTezia, amitom igi foTlis im mxares mdebareobs, romelic mzis-
ken aris mimarTuli. mesrisebri qsovilis qveS mdebare qlorop-
lastebiT SedarebiT Raribi araswori formis mqone ujredebi Rrub-
lisebr qsovils qmnis. Rrublisebr qsovilSi didi raodenobiT uj-
redSorisi Rruebia, romlebic haeriTaa savse.

bageebi. kanis zogierTi mwvaned Seferili ujredi bageebs qmnis. 
xmeleTis mcenareTa umravlesobas bageebi foTlis qveda zedapirze 
aqvs ganTavsebuli; wylis mcenareebs, dumfarasa da viqtorias, bageebi 
foTlis zeda mxareze aqvs, xolo zambaxsa da kombostos _ foTlis 
orive mxares. bage napralisebri xvrelia kanSi, romelic garSemor-
tymulia ori naxevarmTvarisebri mketavi ujrediT. bageebis gaxsniTa 
da daxurviT xdeba wylis aorTqlebisa (transpiraciis) da airTa 
cvlis regulacia.

6160

20. foTlis ujreduli agebuleba

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

foTlebis daZarRva

1. paraleluri

2. rkalisebri

3-4. badisebri

foTlebis daZarRva. foTlebze ZarRve-
bis ganlagebas daZarRva ewodeba. arse-
bobs foTlebis daZarRvis ramdenime 
tipi:
џ paraleluri _ msxvili ZarRvebi 
foTlis firfitaze erTmaneTis para-
lelurad aris ganlagebuli (xorbali, 
lelqaSi);
џ rkalisebri _ foTlis TiToeuli 
ZarRvi (centraluris garda) firfi-
taze rkaliviT aris moxrili (SroSana, 
mravalZarRva).
џ badisebri _ daZarRvas badis forma 
aqvs (muxa, vazi, Wadari).

yunwis arseboba 
an ararseboba

daZarRvis 
tipi

foTlis 
firfitis forma

1

№

2

yunwze foTlis 
firfitebis 
raodenoba
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bis ganlagebas daZarRva ewodeba. arse-
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foTlis firfitaze erTmaneTis para-
lelurad aris ganlagebuli (xorbali, 
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an ararseboba
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1

№

2
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raodenoba
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Zalian Zlieri qaris drosac ki xeebi irxeva da ixreba, magram iSvi-
aTad tydeba.

saqmianoba.
laboratoriuli samuSao. fesvis agebulebis Seswavla.
aRWurviloba: lupa, skalpeli, xorblis an muxudos aRmonaceni (Rivi). 
muSaobis msvleloba:
џ daaTvaliereT xorblis an bardis Rivi jer SeuiaraRebeli 

TvaliT, Semdeg ki lupiT.
џ yuradReba miaqcieT muqi feris odnav Semsxvilebul fesvis wvers.
џ kargad daaTvaliereT fesvis Sua nawilze arsebuli bususebi.
џ gaarkvieT maTi agebuleba.
џ nanaxi CaixateT rveulSi.

fesvi  mcenaris vegetatiuri or-
ganoa, romelic mcenaris sicocxlis 
ganmavlobaSi mudmivad izrdeba. 
fesvis wveri SaliTiTaa dafaruli, 
romelic mis naz qsovils meqanikuri 
dazianebisgan icavs. fesvis SaliTa 
Sedgeba muqad Seferili, erTmaneT-
ze mWidrod mijrili Txelkedliani 
ujredebisgan. niadagis mkvrivi na-
wilakebisgan dazianebuli fesvis 
SaliTa warmomSobi qsovilis ujre-
debis meSveobiT mudmivad axliT 
icvleba.

axalgazrda fesvis zonebi. fesvi 
sxvadasxva saxis ujredebisgan Sed-
geba. amitom mas pirobiTad yofen 
zonebad esenia: dayofis zona, 
zrdis zona, STanTqmis anu Sewovis 
zona da gamtari zona.

dayofis zona Sedgeba msxvili birTvisa da citoplazmis mqone 
axalgazrda ujredebisgan. aq ujredebi mudmivad iyofa da raode-
nobrivad matulobs. Semdeg am zonaSi warmoqmnili ujredebi qmnis 
zrdis zonas, romlis saSualebiTac fesvi sigrZeSi izrdeba. dayofis 
zonaSi ukve arsebobs Canasaxovan mdgomareobaSi myofi WurWlebi.

Sewovis zonaSi WurWlebi ukve Camoyalibebuli saxiTaa. am zonis 
mfaravi qsovilis ujredebisgan warmoiqmneba e.w. fesvis bususebi. 

· ratom xdeba ase?

· ra akavebs mcenares ase myarad niadagSi?

fesvis zonebi

Sewovis zona

zrdis 
zona

dayofis 
zona

fesvis SaliTa

gamtari 
zona

foTlis ZarRvebis agebuleba: mcenaris foTlebi daqselilia ZarRve-
biT, romlebic gadis gamtari konebiT (sacrisebri milebi da WurWlebi). 
foTlebSi warmoqmnili organuli nivTierebebi sacrisebri milebiT 
gadaadgildeba, xolo wyali da mineraluri marilebi – WurWlebiT. 
gamtari konebis SemadgenlobaSi meqanikuri boWkoebic Sedis, romlebic 
foTols simtkices aniWebs.

SeavseT cxrili:

foTlis nawilebi qsovilis saxe

1. SecvaleT mcdari msjeloba marTebuliT:
a) kani gamtari qsovilia.
b) bageebi foTlis rbilobSia ganTavsebuli.
g) foTlis ZarRvebi mxolod WurWlebisa da sacrisebri milebisgan Sedgeba.
d) WurWlebiT gadaadgildeba organuli nivTierebebis xsnarebi.

foToli dafarulia –. foTlis 
rbilobi ZiriTadad warmoqmnilia 
– da – qsoviliT.

kani
mesrisebri
Rrublisebri

qveda kani

haergamtari 
Rruebi

mesrisebri 
qsovili

Rrublisebri 
qsovili

mketavi 
ujredebi.bageebi

zeda kani

foTlis 
ZarRvi

sacrisebri 
milebi

gamtari konebimeqanikuri 
boWkoebi

foTlis Sinagani agebuleba

6362

21. fesvis agebuleba. fesvebisa da fesvTa sistemebis saxeebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

kani
mesrisebri da Rrublisebri qsovili
WurWlebi da sacrisebri milebi
gamtari konebis boWkoebi
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Zalian Zlieri qaris drosac ki xeebi irxeva da ixreba, magram iSvi-
aTad tydeba.

saqmianoba.
laboratoriuli samuSao. fesvis agebulebis Seswavla.
aRWurviloba: lupa, skalpeli, xorblis an muxudos aRmonaceni (Rivi). 
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џ gaarkvieT maTi agebuleba.
џ nanaxi CaixateT rveulSi.
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ganmavlobaSi mudmivad izrdeba. 
fesvis wveri SaliTiTaa dafaruli, 
romelic mis naz qsovils meqanikuri 
dazianebisgan icavs. fesvis SaliTa 
Sedgeba muqad Seferili, erTmaneT-
ze mWidrod mijrili Txelkedliani 
ujredebisgan. niadagis mkvrivi na-
wilakebisgan dazianebuli fesvis 
SaliTa warmomSobi qsovilis ujre-
debis meSveobiT mudmivad axliT 
icvleba.

axalgazrda fesvis zonebi. fesvi 
sxvadasxva saxis ujredebisgan Sed-
geba. amitom mas pirobiTad yofen 
zonebad esenia: dayofis zona, 
zrdis zona, STanTqmis anu Sewovis 
zona da gamtari zona.

dayofis zona Sedgeba msxvili birTvisa da citoplazmis mqone 
axalgazrda ujredebisgan. aq ujredebi mudmivad iyofa da raode-
nobrivad matulobs. Semdeg am zonaSi warmoqmnili ujredebi qmnis 
zrdis zonas, romlis saSualebiTac fesvi sigrZeSi izrdeba. dayofis 
zonaSi ukve arsebobs Canasaxovan mdgomareobaSi myofi WurWlebi.

Sewovis zonaSi WurWlebi ukve Camoyalibebuli saxiTaa. am zonis 
mfaravi qsovilis ujredebisgan warmoiqmneba e.w. fesvis bususebi. 

· ratom xdeba ase?

· ra akavebs mcenares ase myarad niadagSi?

fesvis zonebi

Sewovis zona

zrdis 
zona

dayofis 
zona

fesvis SaliTa

gamtari 
zona

foTlis ZarRvebis agebuleba: mcenaris foTlebi daqselilia ZarRve-
biT, romlebic gadis gamtari konebiT (sacrisebri milebi da WurWlebi). 
foTlebSi warmoqmnili organuli nivTierebebi sacrisebri milebiT 
gadaadgildeba, xolo wyali da mineraluri marilebi – WurWlebiT. 
gamtari konebis SemadgenlobaSi meqanikuri boWkoebic Sedis, romlebic 
foTols simtkices aniWebs.

SeavseT cxrili:

foTlis nawilebi qsovilis saxe

1. SecvaleT mcdari msjeloba marTebuliT:
a) kani gamtari qsovilia.
b) bageebi foTlis rbilobSia ganTavsebuli.
g) foTlis ZarRvebi mxolod WurWlebisa da sacrisebri milebisgan Sedgeba.
d) WurWlebiT gadaadgildeba organuli nivTierebebis xsnarebi.

foToli dafarulia –. foTlis 
rbilobi ZiriTadad warmoqmnilia 
– da – qsoviliT.

kani
mesrisebri
Rrublisebri

qveda kani

haergamtari 
Rruebi

mesrisebri 
qsovili

Rrublisebri 
qsovili

mketavi 
ujredebi.bageebi

zeda kani

foTlis 
ZarRvi

sacrisebri 
milebi

gamtari konebimeqanikuri 
boWkoebi

foTlis Sinagani agebuleba
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21. fesvis agebuleba. fesvebisa da fesvTa sistemebis saxeebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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kani
mesrisebri da Rrublisebri qsovili
WurWlebi da sacrisebri milebi
gamtari konebis boWkoebi
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mTavarRerZiani 
fesvTa sistema

funja fesvTa 
sistema

daadgineT Sesabamisoba cnebebsa da maT ganmartebebs Soris.

1. ra mniSvneloba aqvs mcenarisTvis fesvs? ra zonebisgan Sedgeba 
fesvi?

2. ra mizezi ganapirobebs imas, rom zogierTi mcenaris mTavari fesvi 
mkveTrad ganirCeva sxva saxis fesvebisgan, xolo zogierTis fes-
vebi ar gansxvavdeba erTmaneTisgan?

3. daajgufeT suraTze gamosaxuli mcenareebi fesvTa sistemebis 
mixedviT. daasaTaureT cxrilis svetebi.

fesvebis wveri dafarulia –. yvela saxis 
fesvTa erToblioba qmnis –.

a) fesvTa sistema

b) mTavari fesvi

g) gverdiTi fesvebi

d) damatebiTi fesvebi

cneba ganmarteba

1. fesvebi, romlebic warmoiqmneba mTavar da 
damatebiT fesvebze

2. fesvi, romelic Canasaxovani fesvidan viTardeba

3. fesvebi, romlebic Rerosa da foTlebidan viTardeba

4. yvela saxis fesvTa erToblioba

mcenaris saxelwodeba ? ?

maTi daxma-rebiT fesvi niadagidan wyalsa 
da mine-ralur marilebs Seiwovs. bususebi 

sul 10-20 dRe cocxlobs, Semdeg ki 
kvdeba. 

amis Semdeg Sewovis zonis adgilas war-
moiqmneba gamtari zona. am zonis ujrede-
bis saSualebiT wyali da mineraluri niv-
Tierebebi Rerosken miemarTeba, organuli 

nivTierebebi ki – fesvisken.
fesvTa saxeebi. warmoSobis mixedviT ga-

nasxvaveben mTavar, gverdiT da damatebiT 
fesvebs. mTavari fesvi Teslis Canasaxovani 
fesvidan viTardeba. fesvebi SeiZleba gan-

viTardes mcenaris miwiszeda nawilebzec – 
Rerosa da foTlebze. aseT fesvebs dama-

fesvTa saxeebi

saqmianoba 2. fesvTa sistemis Seswavla.
aRWurviloba: babuawverasa (burbuSelas) da xorblis fesvebis 
herbariumis egzemplarebi.
muSaobis msvleloba:
џ daaTvaliereT babuawverasa da xorblis fesvebi.
џ daadgineT maT Soris gansxvaveba.
џ sqematurad CaxateT samuSao rveulSi.
vimsjeloT Sedegebze:
џ ra saxis fesvi Cans babuawveras fesvSi yvelaze garkveviT?
џ gvxvdeba Tu ara aseTi fesvi xorblis SemTxvevaSi?

fesvTa sistemebi. yvela saxis fesvebis erToblioba fesvTa sis-
temas qmnis. arsebobs ori tipis fesvTa sistema. Tu fesvTa sistemaSi 
mTavari fesvi kargad ganirCeva, sxva fesvebisgan mas mTavarRerZiani 
ewodeba. aseTi fesvTa sistema damaxasiaTebelia mzesumziras, bardisa 
da babuawverasTvis. 

funja fesvTa sistemis dros 
mTavari fesvi an adre kvdeba, an 
damatebiTi da gverdiTi fes-
vebisgan ar ganirCeva. 

funja fesvTa sistema dama-
xasiaTebelia marcvlovanebis-
Tvis, mravalZarRvasTvis da 
sxv.

tebiTi ewodeba. gverdiTi fesvebi ki mTavar da damatebiT fesvebze 
viTardeba.

damatebiTi 
fesvebi

gverdiTi 
fesvebi

mTavari 
fesvi
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222

  Ç
ap üçün deyil



mTavarRerZiani 
fesvTa sistema

funja fesvTa 
sistema

daadgineT Sesabamisoba cnebebsa da maT ganmartebebs Soris.

1. ra mniSvneloba aqvs mcenarisTvis fesvs? ra zonebisgan Sedgeba 
fesvi?

2. ra mizezi ganapirobebs imas, rom zogierTi mcenaris mTavari fesvi 
mkveTrad ganirCeva sxva saxis fesvebisgan, xolo zogierTis fes-
vebi ar gansxvavdeba erTmaneTisgan?

3. daajgufeT suraTze gamosaxuli mcenareebi fesvTa sistemebis 
mixedviT. daasaTaureT cxrilis svetebi.

fesvebis wveri dafarulia –. yvela saxis 
fesvTa erToblioba qmnis –.

a) fesvTa sistema

b) mTavari fesvi

g) gverdiTi fesvebi

d) damatebiTi fesvebi

cneba ganmarteba

1. fesvebi, romlebic warmoiqmneba mTavar da 
damatebiT fesvebze

2. fesvi, romelic Canasaxovani fesvidan viTardeba

3. fesvebi, romlebic Rerosa da foTlebidan viTardeba

4. yvela saxis fesvTa erToblioba

mcenaris saxelwodeba ? ?

maTi daxma-rebiT fesvi niadagidan wyalsa 
da mine-ralur marilebs Seiwovs. bususebi 

sul 10-20 dRe cocxlobs, Semdeg ki 
kvdeba. 

amis Semdeg Sewovis zonis adgilas war-
moiqmneba gamtari zona. am zonis ujrede-
bis saSualebiT wyali da mineraluri niv-
Tierebebi Rerosken miemarTeba, organuli 

nivTierebebi ki – fesvisken.
fesvTa saxeebi. warmoSobis mixedviT ga-

nasxvaveben mTavar, gverdiT da damatebiT 
fesvebs. mTavari fesvi Teslis Canasaxovani 
fesvidan viTardeba. fesvebi SeiZleba gan-

viTardes mcenaris miwiszeda nawilebzec – 
Rerosa da foTlebze. aseT fesvebs dama-

fesvTa saxeebi

saqmianoba 2. fesvTa sistemis Seswavla.
aRWurviloba: babuawverasa (burbuSelas) da xorblis fesvebis 
herbariumis egzemplarebi.
muSaobis msvleloba:
џ daaTvaliereT babuawverasa da xorblis fesvebi.
џ daadgineT maT Soris gansxvaveba.
џ sqematurad CaxateT samuSao rveulSi.
vimsjeloT Sedegebze:
џ ra saxis fesvi Cans babuawveras fesvSi yvelaze garkveviT?
џ gvxvdeba Tu ara aseTi fesvi xorblis SemTxvevaSi?

fesvTa sistemebi. yvela saxis fesvebis erToblioba fesvTa sis-
temas qmnis. arsebobs ori tipis fesvTa sistema. Tu fesvTa sistemaSi 
mTavari fesvi kargad ganirCeva, sxva fesvebisgan mas mTavarRerZiani 
ewodeba. aseTi fesvTa sistema damaxasiaTebelia mzesumziras, bardisa 
da babuawverasTvis. 

funja fesvTa sistemis dros 
mTavari fesvi an adre kvdeba, an 
damatebiTi da gverdiTi fes-
vebisgan ar ganirCeva. 

funja fesvTa sistema dama-
xasiaTebelia marcvlovanebis-
Tvis, mravalZarRvasTvis da 
sxv.

tebiTi ewodeba. gverdiTi fesvebi ki mTavar da damatebiT fesvebze 
viTardeba.

damatebiTi 
fesvebi

gverdiTi 
fesvebi

mTavari 
fesvi

6564

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

fesvis SaliTa
fesvTa sistema

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi
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saqmianoba 2. gaWeriT xaxvis bolqvi or nawilad, daaTvaliereT ken-
wruli da gverdiTi kvirtebi. CaixateT nanaxi samuSao rveulSi. teqstis 
gacnobis Semdeg bolqvis nawilebs Sesabamisi dasaxelebebi miawereT.

bolqvi. bolqvs faravs gareTa mSrali qerqli (1), romelic damcve-

lobiT funqcias asrulebs. Taviani xaxvis damoklebul Reros Ziri (3) 
ewodeba. masze mWidrodaa mimagrebuli mravali xorciani foToli-
qerqli ( 2), romlebic Seicavs wyals, Saqris xsnars da sxva samarago 

sakveb nivTierebebs. Ziridan izrdeba damatebiTi fesvebi (4), Zirzea 

mimagrebuli kenwruli kvirti (5), xolo xorciani qerqlebis ubeebSi 

ki – ubis kvirtebi (6). xaxvis garda bolqvian mcenareebs miekuTvneba 

niori, tita, sumbuli, nargizi, CitisTava da sxv.

stafilo Warxali

fesvgorglebiZirxvenebi

georgina 

saxecvlili fesvebi

saxecvlili fesvebi. Reros msgavsad, samarago sakvebi nivTiere-

bebis dagroveba mcenareTa saxecvlil fesvebSic xdeba. aseTi fesvebi 

swrafad izrdeba da ucnaur formas iRebs. Tu sakvebi nivTierebebi 

mTavar fesvSi grovdeba (zogierT SemTxvevaSi Reros qveda nawilSi), 

warmoiqmneba Zirxvenebi, xolo Tu sakvebi nivTierebebi gverdiT an 

damatebiT fesvebSi grovdeba, warmoiqmneba fesv-gorglebi. Zirxve-

niani mcenareebia Warxali, stafilo, Talgami, xolo fesv-gorgliani 

mcenareebia Cawyobila-baia da georgina.

kartofilis 
gorgli

4

3

5 2

1

6

bolqvi

saxecvlili ylortebi

arsebobs legenda, rom inglisSi kartofilis gorglebi pirvelad 
1586 wels moxvda. isini samxreT amerikidan cnobilma admiralma 
frensis dreikma Semoitana. legendis mixedviT, admiralma Tavis 
mebaRes ubrZana, gorglebi baRSi daergo. rodesac gazafxulze mce-
narem mwvane kenkra gaikeTa, mebaRem gasinja isini da mware moeCvena. 
gabrazebulma dreikma ubrZana mebaRes, mcenareebi fesvebianad amo-
eglija da gaenadgurebina. mcenareebis amoglejisas mebaRem yoveli 
maTganis qveS iseTive gorglebi aRmoaCina, rogoric dargo _ amoiRo, 
garecxa da moxarSa. roca gasinja, ise moewona, rom wamoiZaxa: „ra 
gemrieli mcenarea!“ amboben, rom swored amis Semdeg damkvidrda 
kartofili, rogorc gemrieli da sasargeblo sakvebi produqti.

saqmianoba 1.
џ jer SeuiaraRebeli TvaliT, Semdeg ki lupiT daaTvaliereT 

glertis miwisqveSa nawili _ fesura.
џ miaqcieT yuradReba mis msgavsebas fesvTan. riT gansxvavdeba fe-

sura fesvisgan?
џ daaTvaliereT fesuris muxlebi da kvirtebi, aseve qerqlismagva-

ri foTlebi.
vimsjeloT Sedegebze:
џ ratom ar aris fesura fesvi, miuxedavad maTi msgavsebisa?

ylortis saxecvlilebebi. zogjer miwisqveSa ylortebi saxes 
icvlis imitom, rom maTSi samarago nivTierebebi grovdeba. ylortis 
(Reros) aseTi saxecvlilebebia fesura, gorgli da bolqvi.

fesura. iseve, rogorc miwiszeda ylortebs, fesurasac aqvs ken-
wruli da gverdiTi kvirtebi, agreTve saxecvlili qerqlismagvari 
foTlebi. zrda-ganviTarebisas mcenare fesuraSi dagrovil sakveb 
nivTierebebs iyenebs. fesura aqvs glertas, SroSanas, viristerfas, 
Wangasa da WinWars.

gorglebi miwisqveSa ylortebis wverebis gamsxvilebis Sedegad 
warmoiqmneba. gorglebSi saxameblis maragi grovdeba. gorglebi aqvs 
kartofilsa da miwavaSlas.

zogierTi mcenaris miwiszeda da miwisqveSa nawilebi garemos zegav-
leniT saxes icvlis.

· kidev romeli mcenaris miwisqveSa nawilebi gamoiyeneba sakvebad?

6766
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saqmianoba 2. gaWeriT xaxvis bolqvi or nawilad, daaTvaliereT ken-
wruli da gverdiTi kvirtebi. CaixateT nanaxi samuSao rveulSi. teqstis 
gacnobis Semdeg bolqvis nawilebs Sesabamisi dasaxelebebi miawereT.

bolqvi. bolqvs faravs gareTa mSrali qerqli (1), romelic damcve-

lobiT funqcias asrulebs. Taviani xaxvis damoklebul Reros Ziri (3) 
ewodeba. masze mWidrodaa mimagrebuli mravali xorciani foToli-
qerqli ( 2), romlebic Seicavs wyals, Saqris xsnars da sxva samarago 

sakveb nivTierebebs. Ziridan izrdeba damatebiTi fesvebi (4), Zirzea 

mimagrebuli kenwruli kvirti (5), xolo xorciani qerqlebis ubeebSi 

ki – ubis kvirtebi (6). xaxvis garda bolqvian mcenareebs miekuTvneba 

niori, tita, sumbuli, nargizi, CitisTava da sxv.

stafilo Warxali

fesvgorglebiZirxvenebi

georgina 

saxecvlili fesvebi

saxecvlili fesvebi. Reros msgavsad, samarago sakvebi nivTiere-

bebis dagroveba mcenareTa saxecvlil fesvebSic xdeba. aseTi fesvebi 

swrafad izrdeba da ucnaur formas iRebs. Tu sakvebi nivTierebebi 

mTavar fesvSi grovdeba (zogierT SemTxvevaSi Reros qveda nawilSi), 

warmoiqmneba Zirxvenebi, xolo Tu sakvebi nivTierebebi gverdiT an 

damatebiT fesvebSi grovdeba, warmoiqmneba fesv-gorglebi. Zirxve-

niani mcenareebia Warxali, stafilo, Talgami, xolo fesv-gorgliani 

mcenareebia Cawyobila-baia da georgina.

kartofilis 
gorgli

4

3

5 2

1

6

bolqvi

saxecvlili ylortebi

arsebobs legenda, rom inglisSi kartofilis gorglebi pirvelad 
1586 wels moxvda. isini samxreT amerikidan cnobilma admiralma 
frensis dreikma Semoitana. legendis mixedviT, admiralma Tavis 
mebaRes ubrZana, gorglebi baRSi daergo. rodesac gazafxulze mce-
narem mwvane kenkra gaikeTa, mebaRem gasinja isini da mware moeCvena. 
gabrazebulma dreikma ubrZana mebaRes, mcenareebi fesvebianad amo-
eglija da gaenadgurebina. mcenareebis amoglejisas mebaRem yoveli 
maTganis qveS iseTive gorglebi aRmoaCina, rogoric dargo _ amoiRo, 
garecxa da moxarSa. roca gasinja, ise moewona, rom wamoiZaxa: „ra 
gemrieli mcenarea!“ amboben, rom swored amis Semdeg damkvidrda 
kartofili, rogorc gemrieli da sasargeblo sakvebi produqti.

saqmianoba 1.
џ jer SeuiaraRebeli TvaliT, Semdeg ki lupiT daaTvaliereT 

glertis miwisqveSa nawili _ fesura.
џ miaqcieT yuradReba mis msgavsebas fesvTan. riT gansxvavdeba fe-

sura fesvisgan?
џ daaTvaliereT fesuris muxlebi da kvirtebi, aseve qerqlismagva-

ri foTlebi.
vimsjeloT Sedegebze:
џ ratom ar aris fesura fesvi, miuxedavad maTi msgavsebisa?

ylortis saxecvlilebebi. zogjer miwisqveSa ylortebi saxes 
icvlis imitom, rom maTSi samarago nivTierebebi grovdeba. ylortis 
(Reros) aseTi saxecvlilebebia fesura, gorgli da bolqvi.

fesura. iseve, rogorc miwiszeda ylortebs, fesurasac aqvs ken-
wruli da gverdiTi kvirtebi, agreTve saxecvlili qerqlismagvari 
foTlebi. zrda-ganviTarebisas mcenare fesuraSi dagrovil sakveb 
nivTierebebs iyenebs. fesura aqvs glertas, SroSanas, viristerfas, 
Wangasa da WinWars.

gorglebi miwisqveSa ylortebis wverebis gamsxvilebis Sedegad 
warmoiqmneba. gorglebSi saxameblis maragi grovdeba. gorglebi aqvs 
kartofilsa da miwavaSlas.

zogierTi mcenaris miwiszeda da miwisqveSa nawilebi garemos zegav-
leniT saxes icvlis.

· kidev romeli mcenaris miwisqveSa nawilebi gamoiyeneba sakvebad?
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mcenareTa samyaros erTi-erTi saocreba 
mweriWamia mcenareebia. isini saxecvlili 
miwiszeda organoebiT axerxeben mwerebis 
daWeras. erT-erTi aseTi mcenare _ buS-
tosana _ azerbaijanSic aris gavrcele-
buli. am mcenares, romelic damdgar 
wyalSi izrdeba, ar aqvs fesvi. foTlebis 
wverze patara buStukebi aqvs ganviTa-
rebuli, romelTa saSualebiTac iWers da inelebs kidec mwerebs.

saqmianoba 1. daaTvaliereT gvalvagamZle mcenare kaqtusi. gamo-
arkvieT, ra saxecvlilebebi Camouyalibda kaqtuss mSral klimatur 
pirobebSi arsebobis gamo. 

garemo faqtorebis zegavleniT mcenaris organoebma SeiZleba gar-
kveuli cvlilebebi ganicados. swored aseTi zemoqmedebis Sedegia 
mcenaris saxecvlili miwiszeda organoebi.

• mcenaris miwiszeda organoebis kidev ra saxecvlilebebi arsebobs?
• riT aris aseTi saxecvlilebebi ganpirobebuli?

saqmianoba 2. mcenareTa 
foTlebis ra tipis 
saxecvlilebebia suraTze 
gamosaxuli?

barda

vimsjeloT Sedegebze:
• riT gansxvavdeba kaqtusi sxva mcenareebisgan?
• Tqveni azriT, ra organoa kaqtusis ekali?
• romel organoSi mimdinareobs fotosinTezis procesi?
• rogor fiqrobT, ra mniSvneloba aqvs kaqtusisTvis xorcian Reros?

SeadareT erTmaneTs miwisqveSa ylortebi. pasuxebi cxrilSi SeitaneT.

miwisqveSa ylortebi
Rero              foToli              kvirti

ganmasxvavebeli niSnebi

bolqvi

gorgli

fesura

1 2
3

4

5

2. ra aris suraTze gamosaxuli? rveulSi CawereT miTiTebuli 
nawilebis nomrebi da Sesabamisi saxelwodebebi.

1. SeavseT cxrili 

fesvis saxecvlileba funqciebi mcenaris saxelwodeba

damoukideblad CaatareT cda:
1. Taviani xaxvis bolqvi moaTavseT muyaos rgolSi da ase CauSviT 

wylian WiqaSi.
2. yovel mesame dRes CaiwereT da CaixateT eqsperimentis Sedegebi 

(ori kviris ganmavlobaSi).

saxecvlili ylortebi
saxecvlili fesvebi

miwisqveSa ylortebi da fesvebi, romlebic 

imarageben sakveb nivTierebebs, 

warmoadgens – da –.

TeTrTaviani 
kombosto

buziWeria

Cveulebrivi 
fiWvi

TeTri 
akacia
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mcenareTa samyaros erTi-erTi saocreba 
mweriWamia mcenareebia. isini saxecvlili 
miwiszeda organoebiT axerxeben mwerebis 
daWeras. erT-erTi aseTi mcenare _ buS-
tosana _ azerbaijanSic aris gavrcele-
buli. am mcenares, romelic damdgar 
wyalSi izrdeba, ar aqvs fesvi. foTlebis 
wverze patara buStukebi aqvs ganviTa-
rebuli, romelTa saSualebiTac iWers da inelebs kidec mwerebs.

saqmianoba 1. daaTvaliereT gvalvagamZle mcenare kaqtusi. gamo-
arkvieT, ra saxecvlilebebi Camouyalibda kaqtuss mSral klimatur 
pirobebSi arsebobis gamo. 

garemo faqtorebis zegavleniT mcenaris organoebma SeiZleba gar-
kveuli cvlilebebi ganicados. swored aseTi zemoqmedebis Sedegia 
mcenaris saxecvlili miwiszeda organoebi.

• mcenaris miwiszeda organoebis kidev ra saxecvlilebebi arsebobs?
• riT aris aseTi saxecvlilebebi ganpirobebuli?

saqmianoba 2. mcenareTa 
foTlebis ra tipis 
saxecvlilebebia suraTze 
gamosaxuli?

barda

vimsjeloT Sedegebze:
• riT gansxvavdeba kaqtusi sxva mcenareebisgan?
• Tqveni azriT, ra organoa kaqtusis ekali?
• romel organoSi mimdinareobs fotosinTezis procesi?
• rogor fiqrobT, ra mniSvneloba aqvs kaqtusisTvis xorcian Reros?

SeadareT erTmaneTs miwisqveSa ylortebi. pasuxebi cxrilSi SeitaneT.

miwisqveSa ylortebi
Rero              foToli              kvirti

ganmasxvavebeli niSnebi

bolqvi

gorgli

fesura

1 2
3

4

5

2. ra aris suraTze gamosaxuli? rveulSi CawereT miTiTebuli 
nawilebis nomrebi da Sesabamisi saxelwodebebi.

1. SeavseT cxrili 

fesvis saxecvlileba funqciebi mcenaris saxelwodeba

damoukideblad CaatareT cda:
1. Taviani xaxvis bolqvi moaTavseT muyaos rgolSi da ase CauSviT 

wylian WiqaSi.
2. yovel mesame dRes CaiwereT da CaixateT eqsperimentis Sedegebi 

(ori kviris ganmavlobaSi).

saxecvlili ylortebi
saxecvlili fesvebi

miwisqveSa ylortebi da fesvebi, romlebic 

imarageben sakveb nivTierebebs, 

warmoadgens – da –.

TeTrTaviani 
kombosto

buziWeria

Cveulebrivi 
fiWvi

TeTri 
akacia
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1. miuTiTeT, mcenaris romelma organom ganicada saxecvlileba. riT 
aris es saxecvlileba ganpirobebuli?

2. amoarCieT marTebuli varianti:
џ bardis / kombostos kenwruli foTlebi gadaiqca ulvaSebad, raTa  

mcenare vertikalur mdgomareobaSi daemagrebina.
џ vazis / kaqtusis eklebi mcenares wylis gadaWarbebuli aorTqle-

bisgan icavs.
џ WinWari / nepentesi  mweriWamia mcenareebs miekuTvneba.

saxecvlili Rero
saxecvlili foToli

veluri msxlisa da kunelis eklebi (qac-
vebi) warmoadgens –, xolo bardis ul-
vaSebi da kaqtusis eklebi ki –.

1 2 3

4 5

gadaitaneT rveulSi da SeavseT cxrili „mcenareTa samarjvebi“.

mcenaris 
saxelwodeba

kuneli

eklad gadaqceuli 
foToli

mniSvneloba mcenarisaTvissaxecvlili organo

barda sayrdenze mimagrebisaTvis

balaxismWameli cxovelebisgan 
Tavdasacavad

ulvaSad saxecvlili 
ylorti

maTi foTlebisgan wamoiqmna. marwyvi gamravlebisTvis iyenebs ulva-
Sebs, romlebic saxecvlil Reros warmoadgens. suros ki sayrdenze 
mimagreba damatebiTi fesvebis saSualebiT SeuZlia.

xafangi. azotiT Rarib niadagebze izrdeba mcenareebi, romlebsac 

foToli damWer organod – xafangad _ gadaeqca. mwerebiT kveba maT 
azotis naklebobas unazRaurebs. aseTi mcenareebia drozera, nepen-
tesi, buziWeria da sxv.

kuneli

kaqtusi   

sakvebi nivTierebebis momarageba. Reros msgav-
sad, foTolmac SeiZleba icvalos saxe sakvebi niv-
Tierebebis momaragebis mizniT. amis magaliTia 
kombostos qveda (SigniTa) furclebi.

wylis momarageba. kaqtusisa da afrikuli jula-
bis Rerom, aloesa da agavis foTlebma cxel da 
uwylo klimatur pirobebSi arsebobis gamo saxe-
cvlileba ganicada da wylis samarago organoebad 
gadaiqca.

eklebi da qacvebi. wylis aorTqlebis Sesamci-
reblad kaqtusis, kowaxurisa da TeTri akaciis 
foTlebi eklebad gadaiqca, fiWvisa da kviparo-
sisa _  wiwvebad.

iciT Tu ara, rom?  iciT Tu ara, rom?   mweriWamia mcenareebi ZiriTadad avtotrofulad iciT Tu ara, rom?   mweriWamia mcenareebi ZiriTadad avtotrofulad 
ikvebeba. Tumca aseT mcenareebs azotze moTxovnilebis dasakma-
yofileblad mwerebis dasaWeri specialuri saxecvlili organoebi 
aqvs. ase, magaliTad: drozeras (1) foTlebze mowiTalo feris jir-
kvlovani bususebi aqvs. maT mier gamoyofili webovani sekretis 
saSualebiT mcenare iWers da inelebs mwers. veneras buziWerias (2) 
ornakvTiani, dakbilulkideebiani foTlebi aqvs. foTolTan mweris 
Sexebisas foTlis nakvTebi ikeceba da  saWmlis momnelebel siTxes 
gamoyofs.

tropikul aziaSi gavrcelebul mcenare nepentess (3) gaaCnia saxe-
cvlili foToli, romelic formiT qilas waagavs. is gamoyofs 
aromatul neqtars, romelic mwerebis misazidad sWirdeba. cvili-
sebr nivTierebaSi moxvedrili mweri dabla misrialebs da saWmlis 
momnelebel wvenSi iZireba.

31 2

velur msxals, xeWrelsa da kunelsac aqvs eklebi (qacvebi), magram 
isini warmoiqmna ara foTlebisgan, aramed mcenaris damoklebuli 
ylortebisgan. aseTi eklebi ara marto wylis Warbi aorTqlebisgan 
icavs mcenares, aramed balaxismWameli cxovelebisganac.

ulvaSebi. mcenareebs, romlebsac susti Rero aqvs, uWirs miwis 
zemoT vertikaluri mdgomareobis SenarCuneba. imisaTvis, rom aseTma 
mcenareebma foTlebi mzisken mimarTos, specialuri saSualebebi _ 
ulvaSebi _ aqvs sayrdenTan misamagreblad. ulvaSebi Reros an foT-
lisganaa warmoqmnili. mcenareebs, romlebsac Rerosgan warmoqmnili 
ulvaSebi aqvs, miekuTvneba vazi, sazamTro, nesvi, gogra. bardisa da 
culispiras ulvaSebi ki, romlebiTac es mcenareebi sayrdens exveva, 
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1. miuTiTeT, mcenaris romelma organom ganicada saxecvlileba. riT 
aris es saxecvlileba ganpirobebuli?

2. amoarCieT marTebuli varianti:
џ bardis / kombostos kenwruli foTlebi gadaiqca ulvaSebad, raTa  

mcenare vertikalur mdgomareobaSi daemagrebina.
џ vazis / kaqtusis eklebi mcenares wylis gadaWarbebuli aorTqle-

bisgan icavs.
џ WinWari / nepentesi  mweriWamia mcenareebs miekuTvneba.

saxecvlili Rero
saxecvlili foToli

veluri msxlisa da kunelis eklebi (qac-
vebi) warmoadgens –, xolo bardis ul-
vaSebi da kaqtusis eklebi ki –.

1 2 3

4 5

gadaitaneT rveulSi da SeavseT cxrili „mcenareTa samarjvebi“.

mcenaris 
saxelwodeba

kuneli

eklad gadaqceuli 
foToli

mniSvneloba mcenarisaTvissaxecvlili organo

barda sayrdenze mimagrebisaTvis

balaxismWameli cxovelebisgan 
Tavdasacavad

ulvaSad saxecvlili 
ylorti

maTi foTlebisgan wamoiqmna. marwyvi gamravlebisTvis iyenebs ulva-
Sebs, romlebic saxecvlil Reros warmoadgens. suros ki sayrdenze 
mimagreba damatebiTi fesvebis saSualebiT SeuZlia.

xafangi. azotiT Rarib niadagebze izrdeba mcenareebi, romlebsac 

foToli damWer organod – xafangad _ gadaeqca. mwerebiT kveba maT 
azotis naklebobas unazRaurebs. aseTi mcenareebia drozera, nepen-
tesi, buziWeria da sxv.

kuneli

kaqtusi   

sakvebi nivTierebebis momarageba. Reros msgav-
sad, foTolmac SeiZleba icvalos saxe sakvebi niv-
Tierebebis momaragebis mizniT. amis magaliTia 
kombostos qveda (SigniTa) furclebi.

wylis momarageba. kaqtusisa da afrikuli jula-
bis Rerom, aloesa da agavis foTlebma cxel da 
uwylo klimatur pirobebSi arsebobis gamo saxe-
cvlileba ganicada da wylis samarago organoebad 
gadaiqca.

eklebi da qacvebi. wylis aorTqlebis Sesamci-
reblad kaqtusis, kowaxurisa da TeTri akaciis 
foTlebi eklebad gadaiqca, fiWvisa da kviparo-
sisa _  wiwvebad.

iciT Tu ara, rom?  iciT Tu ara, rom?   mweriWamia mcenareebi ZiriTadad avtotrofulad iciT Tu ara, rom?   mweriWamia mcenareebi ZiriTadad avtotrofulad 
ikvebeba. Tumca aseT mcenareebs azotze moTxovnilebis dasakma-
yofileblad mwerebis dasaWeri specialuri saxecvlili organoebi 
aqvs. ase, magaliTad: drozeras (1) foTlebze mowiTalo feris jir-
kvlovani bususebi aqvs. maT mier gamoyofili webovani sekretis 
saSualebiT mcenare iWers da inelebs mwers. veneras buziWerias (2) 
ornakvTiani, dakbilulkideebiani foTlebi aqvs. foTolTan mweris 
Sexebisas foTlis nakvTebi ikeceba da  saWmlis momnelebel siTxes 
gamoyofs.

tropikul aziaSi gavrcelebul mcenare nepentess (3) gaaCnia saxe-
cvlili foToli, romelic formiT qilas waagavs. is gamoyofs 
aromatul neqtars, romelic mwerebis misazidad sWirdeba. cvili-
sebr nivTierebaSi moxvedrili mweri dabla misrialebs da saWmlis 
momnelebel wvenSi iZireba.

31 2

velur msxals, xeWrelsa da kunelsac aqvs eklebi (qacvebi), magram 
isini warmoiqmna ara foTlebisgan, aramed mcenaris damoklebuli 
ylortebisgan. aseTi eklebi ara marto wylis Warbi aorTqlebisgan 
icavs mcenares, aramed balaxismWameli cxovelebisganac.

ulvaSebi. mcenareebs, romlebsac susti Rero aqvs, uWirs miwis 
zemoT vertikaluri mdgomareobis SenarCuneba. imisaTvis, rom aseTma 
mcenareebma foTlebi mzisken mimarTos, specialuri saSualebebi _ 
ulvaSebi _ aqvs sayrdenTan misamagreblad. ulvaSebi Reros an foT-
lisganaa warmoqmnili. mcenareebs, romlebsac Rerosgan warmoqmnili 
ulvaSebi aqvs, miekuTvneba vazi, sazamTro, nesvi, gogra. bardisa da 
culispiras ulvaSebi ki, romlebiTac es mcenareebi sayrdens exveva, 
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yvavilebi yovelTvis izidavda ada-
mianebs Tavisi silamaziTa da sur-
neliT. adamianma jer kidev eqvsi 
aTasi wlis win daiwyo yvavilebis 
gamoyeneba Tavisi sacxovreblis 
gasalamazeblad. Cvenamde mosuli 
istoriuli gadmocemis Tanaxmad, 
pirveli dekoratiuli mcenareebi  
vardi da lotosi iyo. lotosis 
gamosaxulebebi amSvenebda 
Zvelegvipturi sasaxleebisa da 
taZrebis svetebs, amotvifruli 
iyo monetebze.

yvavilis agebuleba. nebismieri ylortis msgavsad, yvavilic kvirtis-
gan viTardeba. yvavilis nawilebia: yvavilis yunwi(1), yvavilsajdomi(2), 
jamis foTolakebi(3), gvirgvinis furclebi(4), mtvrianebi(5) da 
butko(6). yvavilis yunwi yvavils RerosTan aerTebs. yvavilsajdomi 
yunwis gafarToebuli nawilia, romelzec moTavsebulia yvavilis yvela 
nawili. garda amisa, zogierT SemTxvevaSi is damcav funqciasac asru-
lebs. yvavilis mwvane foTolakebs jamis foTolakebs uwodeben, xolo 
nairfrad Seferilebs _ gvirgvinis furclebs. yvavilis jamis foTo-
lakebis erToblioba jams qmnis, xolo gvirgvinis furclebis erTob-
lioba _ gvirgvins. gvirgvini izidavs mwerebs da icavs butkosa da mtvri-
anebs. jami da gvirgvini erTad qmnis yvavilsafars.

yvavilis ZiriTadi nawilebi. yvavilis SigniT moTavsebulia butko da 
mtvrianebi. TiToeuli mtvriana Sedgeba mtvrianis Zafisa(7) da samtvre 
parkisgan(8), romelSic mwifdeba mtvris marcvlebi. butko Sedgeba qveda 
gamsxvilebuli naskvis (9), wvrili cilindruli svetisa (10) da sxvadasxva 

mcenareTa generaciuli organoebi

• ra aris yvavili?
• ra mniSvneloba 
aqvs mas mcenarisTvis?

saqmianoba. yvavilis agebuleba.
aRWurviloba: oTaxis ayvavebuli mcenare.
muSaobis msvleloba:
1. yuradRebiT daaTvaliereT oTaxis mcenaris yvavili.
2. yuradReba miaqcieT mis zomas, nawilebs, fers, surnels. 
dafiqrdiT, ra mniSvneloba SeiZleba hqondes yvavils mcenarisaTvis.
vimsjeloT Sedegebze: 
• yvavilis ra nawilebs icnobT?
• maTi agebulebis ra Taviseburebebze SegiZliaT mogviTxroT?

5. romelia Reros saxecvlileba? amoarCieT ori pasuxi:
a) fesura;    b) bolqvi;     g) fesv-gorgli;     d) Zirxvena.

6. gansazRvreT mcenareTa 
foTlebisa da ylortebis 
saxecvlilebebi.
amoiwereT mcenareebisa 
da saxecvlili organo-
ebis saxelwodebebi.        a b g

3. amoarCieT swori pasuxi:
1) Reros gverdiTi kvirtebi aris ubis / kenwruli.
2) kvirts, romelSic Canasaxovani yvavilia, uwodeben vegetatiurs / 

generaciuls.
3) mcenaris vegetatiur organos warmoadgens foToli / nayofi.
4) foTolsa da ylorts Soris kuTxes uwodeben foTlis ubes/mux-

lTSoriss.

1. daajgufeT foTlebi:

martivi foTlebi rTuli foTlebi

2. CasviT gamotovebuli sityvebi. daixmareT CamonaTvali: momrgvalo, 
Camketi, mesrisebri, Rrublisebri, wagrZelebuli.

_ foTlis mesrisebri qsovilis qveS mdebareobs _ qsovili.
_ foTlis kanis qveS mdebareobs _ qsovili.
_ bageebi warmoqmnilia ori _ ujrediT.
_ mesrisebri qsovilis ujredebi _ formisaa.
_ Rrublisebri qsovili warmoqmnilia _ formis ujredebiT.

a) merqani

b) gulguli

g) safevi (korpi)

d) kambiumi

e) floema (lafani)

1 2 3 4 5

4 5 6 71 2 3

Tavi  4Semajamebeli davalebebi

4. Reros nawilebis saxelwodebebi (dawyebuli Reros centridan) 
daalageT swori TanamimdevrobiT.

24. yvavili
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yvavilebi yovelTvis izidavda ada-
mianebs Tavisi silamaziTa da sur-
neliT. adamianma jer kidev eqvsi 
aTasi wlis win daiwyo yvavilebis 
gamoyeneba Tavisi sacxovreblis 
gasalamazeblad. Cvenamde mosuli 
istoriuli gadmocemis Tanaxmad, 
pirveli dekoratiuli mcenareebi  
vardi da lotosi iyo. lotosis 
gamosaxulebebi amSvenebda 
Zvelegvipturi sasaxleebisa da 
taZrebis svetebs, amotvifruli 
iyo monetebze.

yvavilis agebuleba. nebismieri ylortis msgavsad, yvavilic kvirtis-
gan viTardeba. yvavilis nawilebia: yvavilis yunwi(1), yvavilsajdomi(2), 
jamis foTolakebi(3), gvirgvinis furclebi(4), mtvrianebi(5) da 
butko(6). yvavilis yunwi yvavils RerosTan aerTebs. yvavilsajdomi 
yunwis gafarToebuli nawilia, romelzec moTavsebulia yvavilis yvela 
nawili. garda amisa, zogierT SemTxvevaSi is damcav funqciasac asru-
lebs. yvavilis mwvane foTolakebs jamis foTolakebs uwodeben, xolo 
nairfrad Seferilebs _ gvirgvinis furclebs. yvavilis jamis foTo-
lakebis erToblioba jams qmnis, xolo gvirgvinis furclebis erTob-
lioba _ gvirgvins. gvirgvini izidavs mwerebs da icavs butkosa da mtvri-
anebs. jami da gvirgvini erTad qmnis yvavilsafars.

yvavilis ZiriTadi nawilebi. yvavilis SigniT moTavsebulia butko da 
mtvrianebi. TiToeuli mtvriana Sedgeba mtvrianis Zafisa(7) da samtvre 
parkisgan(8), romelSic mwifdeba mtvris marcvlebi. butko Sedgeba qveda 
gamsxvilebuli naskvis (9), wvrili cilindruli svetisa (10) da sxvadasxva 

mcenareTa generaciuli organoebi

• ra aris yvavili?
• ra mniSvneloba 
aqvs mas mcenarisTvis?

saqmianoba. yvavilis agebuleba.
aRWurviloba: oTaxis ayvavebuli mcenare.
muSaobis msvleloba:
1. yuradRebiT daaTvaliereT oTaxis mcenaris yvavili.
2. yuradReba miaqcieT mis zomas, nawilebs, fers, surnels. 
dafiqrdiT, ra mniSvneloba SeiZleba hqondes yvavils mcenarisaTvis.
vimsjeloT Sedegebze: 
• yvavilis ra nawilebs icnobT?
• maTi agebulebis ra Taviseburebebze SegiZliaT mogviTxroT?

5. romelia Reros saxecvlileba? amoarCieT ori pasuxi:
a) fesura;    b) bolqvi;     g) fesv-gorgli;     d) Zirxvena.

6. gansazRvreT mcenareTa 
foTlebisa da ylortebis 
saxecvlilebebi.
amoiwereT mcenareebisa 
da saxecvlili organo-
ebis saxelwodebebi.        a b g

3. amoarCieT swori pasuxi:
1) Reros gverdiTi kvirtebi aris ubis / kenwruli.
2) kvirts, romelSic Canasaxovani yvavilia, uwodeben vegetatiurs / 

generaciuls.
3) mcenaris vegetatiur organos warmoadgens foToli / nayofi.
4) foTolsa da ylorts Soris kuTxes uwodeben foTlis ubes/mux-

lTSoriss.

1. daajgufeT foTlebi:

martivi foTlebi rTuli foTlebi

2. CasviT gamotovebuli sityvebi. daixmareT CamonaTvali: momrgvalo, 
Camketi, mesrisebri, Rrublisebri, wagrZelebuli.

_ foTlis mesrisebri qsovilis qveS mdebareobs _ qsovili.
_ foTlis kanis qveS mdebareobs _ qsovili.
_ bageebi warmoqmnilia ori _ ujrediT.
_ mesrisebri qsovilis ujredebi _ formisaa.
_ Rrublisebri qsovili warmoqmnilia _ formis ujredebiT.

a) merqani

b) gulguli

g) safevi (korpi)

d) kambiumi

e) floema (lafani)

1 2 3 4 5

4 5 6 71 2 3

Tavi  4Semajamebeli davalebebi

4. Reros nawilebis saxelwodebebi (dawyebuli Reros centridan) 
daalageT swori TanamimdevrobiT.

24. yvavili
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formis dingisgan (11). dingi moTavsebulia svetze. damtvervis dros 
masze mtvris marcvlebi xvdeba. naskvis RruSi moTavsebulia erTi an 
ramdenime Teslkvirti (12).

sruli da arasruli yvavilebi. tirifis, ifnis, verxvis, kaklis xis, 
Txilisa da zogierTi sxva mcenaris yvavils ar aqvs yvavilsafari. aseT 
yvavilebs arasruls (usafros) uwodeben, xolo yvavilebs, romlebsac 
yvavilsafari aqvs _ sruls. yvavilsafars, romelsac jamis foTo-
lakebic aqvs da gvirgvinis furclebic, ormagyvavilsafrians uwode-
ben. aseTi yvavilebi aqvs vaSls, bals, kombostos, vards da sxv. 
zogierTi mcenaris (titis, zambaxis, nargizis, SroSanas) yvavilsafari 
erTnairi gvirgvinis furclebisgan Sedgeba. aseT yvavilsafars mar-
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orsqesiani da calsqesiani yvavilebi. butkosa da mtvrianebis arse-
bobis mixedviT yvavilebi SeiZleba iyos orsqesiani an calsqesiani. 
orsqesiania yvavili, romelsac aqvs butkoca da mtvrianebic. aseTi 
yvavilebi aqvs vaSls, vards, bardas. erT-
sqesiania yvavili, romelsac aqvs mxolod 
butko an mxolod mtvrianebi. mcenareebs, 
romelTa calsqesiani yvavilebi, mamro-
biTic (mtvrianebiani) da mdedrobiTic 
(butkoiani), erTsa da imave mcenarezea 
ganviTarebuli, erTsaxlian mcenareebs 
uwodeben. aseTia magaliTad, aryi, Txili, 
simindi, kitri da sxv. mcenareebs, ro-
melTac mamrobiTi da mdedrobiTi yvavi-
lebi ganlagebuli aqvs sxvadasxva mcena-
reze, orsaxlian mcenareebs uwodeben. 

gadaitaneT sqema rveulSi. sworad SeaerTeT marcxena da marjvena 
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saqmianoba. 
laboratoriuli samuSao. yvaviledebis gacnoba.
aRWurviloba: sxvadasxva yvaviledis mqone mcenareTa herbariumis 
egzemplarebi.
muSaobis msvleloba:
1. daaTvaliereT sxvadasxva yvaviledis mqone mcenareTa 
herbariumis egzemplarebi.
2. cxrili gadaitaneT rveulSi da SeavseT:
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albaT SegimCneviaT, rom xSirad Reroze yvavilebi 
jgufebad aris ganlagebuli.

yvaviledi. Cveulebriv, yvavilebi Reroze saTiTaod an jgufuradaa 
ganlagebuli. sayvavile Reroze jgufurad ganlagebul yvavilTa kre-
buls yvaviledi ewodeba. yvaviledi SeiZleba iyos rTuli an martivi.

yvaviledebi

martivi qolga. yvavilebi Semoklebuli mTavari RerZis wverodan 
sxiviseburad gamomaval yunwebze zis. aseTi yvaviledi aqvs xaxvs, 
alubals, niors, vaSls, bals da sxv.

rTuli qolga. yvaviledis Semoklebuli mTavari RerZis ganSto-
ebebze Tanabari sigrZis yunwebze ganlagebulia martivi qolgebi. 
aseTi yvaviledi aqvs stafilos, kamas, oxraxuSs  da sxv. 

martivi mtevani. yvavilebi grZel mTavar RerZze garkveuli Tana-
mimdevrobiT ganlagebul grZel yunwebze zis. aseTi yvaviledi aqvs 
kombostos, TeTr akacias, mocxars, Talgamuras, futkaras, wiwmatu-
ras da sxv.

martivi 
TavTavi

taro Tavaki

fari

kalaTa

rTuli 
qolga

rTuli mtevani. warmoiqmneba ramdenime 

martivi mtevniT. aseTi yvaviledi aqvs vazs, 
iasamans da sxv.

sagvela. Zalian waagavs rTul mtevans. mis-
gan gansxvavdeba yvavilebis ufro didi 
ricxviT. aseTi yvaviledi aqvs brinjs, Svrias, 
fetvs siminds  da sxv.

martivi TavTavi. mjdomare yvavilebi wagr-
Zelebul ZiriTad RerZzea moTavsebuli. 
aseTi yvaviledi aqvs mravalZarRvas, tirifs.

rTuli TavTavi. Sedgeba ramdenime martivi 
TavTavisgan. aseTi yvaviledi aqvs xorbals, 
Wvavs, qers da sxv.

taro. agebulebiT waagavs TavTavs. mjdo-
mare yvavilebi yvaviledis mTavari RerZis 
Zlier gamsxvilebul, xorcian Reroze zis. 
aseTi yvaviledi aqvs siminds.

Tavaki. mjdomare yvavilebi mWidrodaa 
ganlagebuli mokle burTiseburad gamsxvi-
lebul saerTo RerZze. aseTi yvaviledi aqvs 
wiTel samyuras.

kalaTa. saerTo yunwis zeda gafarToebul 
nawilze mravali uyunwo yvavilia ganlage-
buli. aseTi yvaviledi aqvs mzesumziras, 
gvirilas, RiRilos, nars, babuawveras da sxv.

fari. yvavilebi mTavar RerZze sxvadasxva 
zomis yunwebze zis ise, rom yvela yvavili 
erT sibrtyeSi Tavsdeba, TiTqos fars qmnis. 
aseTi yvaviledi aqvs msxals, kunels da sxv.

yvaviledebis biologiuri mniSvneloba. 
yvaviledis biologiuri mniSvneloba didia. 
yvaviledad Sekruli patara SeumCneveli yva-
vilebi mwerebisTvis advili SesamCnevia, ris 
gamoc isini etanebian maT da xels uwyoben 
damtvervas. ase magaliTad, mzesumziras, 
iasamnis, sumbulis patara yvavilebis kre-
buli Soridan rogorc erTi didi yvavili, ise 
Cans.

martivi
mtevani

rTuli
TavTavi

mcenaris saxelwodeba yvaviledis sqematuri gamosaxulebayvaviledi

25. yvaviledebi

џ  suraTebze gamosaxul yvavilebs Soris romlebia jgufurad 
ganlagebuli?

џ Tqveni azriT, ra mniSvneloba aqvs mcenarisTvis jgufurad 
ganlagebul yvavilebs?

rTuli
mtevani
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moZebneT Sesabamisoba:

yvaviledimcenare

1. SeitaneT krosvordSi yvaviledebis 
Sesabamisi saxelwodebebi.

2. asanTis Rerebisa da 
plastilinis daxmarebiT 
muyaoze gaakeTeT erTi 
martivi da erTi rTuli 
yvaviledis modeli.

Reroze yvavilebi ganlagebulia – an 
jgufebad Reroze jgufurad ganlagebuli 
yvavilebi qmnis –.

yvaviledi
martouli yvavili

1883 wels kunZul krakatauze vulkanis saSineli amofrqveva moxda. 
roca lava gacivda, gaqvavda da ferfli daileqa, kunZuli usico-
cxlo masad iqca. magram ukve sami wlis Semdeg jer gvimrebi gamoCnda, 
Semdeg yvavilovani mcenareebi, xolo aTi wlis Semdeg kunZuli 
mTlianad mwvaned Seimosa _ palmebiT, lerwmiT, orqideebiT. kunZu-
li krakatau mecnierebisTvis erTgvar laboratoriad iqca, sadac 
TvalnaTliv SeiZleboda dakvirveba dedamiwaze mcenareTa gavrce-
lebis procesze.

saqmianoba 1.
laboratoriuli samuSao. orlebniani mcenareebis Seswavla lobios 
Teslis magaliTze.
aRWurviloba: lupa, nemsebi, winaswar wyalSi dambali da gajirjve-
buli lobios Tesli.
momzadeba cdisTvis: lobios Teslebi cdis Catarebamde ramdenime 
dRiT adre davalboT wyalSi.
muSaobis msvleloba: 1. yuradRebiT daaTvaliereT wyalSi winaswar 
dambali lobios Teslebi. daakvirdiT maT formas, fersa da Teslis 
yunwTan mierTebis adgils _ nawiburs. 2. nemsis daxmarebiT lobios 
gajirjvebul Tesls SemoacaleT kani. yuradReba miaqcieT kanis qveS 
moTavsebul or msxvil lebans da maT Soris arsebul Canasaxis sxva 
nawilebs. lupiT daaTvaliereT Canasaxi, moZebneT patara fesvi, 
Rero da kvirti. 3. rveulSi CaixateT lobios Teslis Wrili.

· Tqveni azriT, ram ganapiroba kunZulze mwvane safris aRdgena?

7978

lobios Teslis agebuleba

nawiburi Ca
na

s
ax

iCanasaxovani 
Rero
Canasaxovani
fesvi 
lebani

Teslis 
kani

garegnuli forma

26. Teslis agebulebaSeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

a) samyura

b) xorbali

g) alubali

d) stafilo

e) simindi

v) iasamani

z) mravalZarRva

T) Svria

i) babuawvera

1) martivi mtevani

2) martivi TavTavi

3) martivi qolga

4) kalaTa

5) Tavaki

6) taro

7) sagvela

8) rTuli TavTavi

9) rTuli qolga

Teslis agebuleba. Tesli Sedgeba kanis, endospermisa da Canasaxis-
gan. kani Tesls gamoSrobisa da meqanikuri dazianebebisgan icavs. en-
dospermi warmoadgens ujredebis jgufs, romlebic Seicavs samarago 
sakveb nivTierebebs da uzrunvelyofs Teslis Canasaxis kvebas.

Canasaxisgan momavalSi mcenare viTardeba. Canasaxi lebnebis, Cana-
saxovani fesvis, Rerosa da kvirtisgan  Sedgeba. Canasaxovani fesvisgan 
mcenaris mTavari fesvi viTardeba. Canasaxovan Reroze moTavsebulia 
Canasaxovani kvirti. zogierT mcenares (mag., lobios) lebnebi kargad 
aqvs ganviTarebuli, amitom gaRivebis dros isini gareT gamodis. 

s

a

g

v

e

l

a
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Teslis agebuleba. Tesli Sedgeba kanis, endospermisa da Canasaxis-
gan. kani Tesls gamoSrobisa da meqanikuri dazianebebisgan icavs. en-
dospermi warmoadgens ujredebis jgufs, romlebic Seicavs samarago 
sakveb nivTierebebs da uzrunvelyofs Teslis Canasaxis kvebas.

Canasaxisgan momavalSi mcenare viTardeba. Canasaxi lebnebis, Cana-
saxovani fesvis, Rerosa da kvirtisgan  Sedgeba. Canasaxovani fesvisgan 
mcenaris mTavari fesvi viTardeba. Canasaxovan Reroze moTavsebulia 
Canasaxovani kvirti. zogierT mcenares (mag., lobios) lebnebi kargad 
aqvs ganviTarebuli, amitom gaRivebis dros isini gareT gamodis. 
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a

222

Canasaxovani 
kvirti

  Ç
ap üçün deyil



8180

Canasaxovani kvirtisgan mcenaris mTavari Rero viTardeba. lebnebi ki 
mcenaris Canasaxovani foTlebia.

erTlebniani da orlebniani mcenareebi. yvavilovani mcenareebis 
Canasaxs SeiZleba hqondes erTi an ori lebani. mcenareebs, romelTa 
Canasaxic erT lebans Seicavs, erTlebnianebi ewodeba, xolo mcena-

reebs, romelTa Canasaxic or lebans Seicavs – orlebnianebi.
orlebniani mcenareebi. orlebniani mcenareebis samarago sakvebi 

nivTierebebi CanasaxSia. iseT mcenareebs, rogorebicaa barda da lo-
bio, sakvebi nivTierebebi Canasaxis lebnebSi aqvs, xolo bolokurasa 
da wiwmaturas _ Canasaxis yvela nawilSi, garda kvirtisa.

baiasa da samfera ias sakvebi nivTierebebi ara marto CanasaxSi 
grovdeba, aramed endospermSic. amitom maT TeslSi Canasaxs garSemo 
endospermi akravs.

saqmianoba 2.
laboratoriuli samuSao. xorblis Teslis agebuleba.
aRWurviloba: lupa, nemsebi, mSrali da wyalSi winaswar dambali, 
gajirjvebuli xorblis Teslebi.
cdisTvis momzadeba: xorblis Teslebi daalbeT wyalSi cdis 
Catarebamde ramdenime dRiT adre.
muSaobis msvleloba:
џ daaTvaliereT mSrali da wyalSi dambali da gajirjvebuli xor-
blis Tesli. yuradReba miaqceT Teslis oqrosfer nayofsafars.
џ sigrZeze gaWeriT gajirjvebuli Tesli. daakvirdiT endosperms, 
romelsac Teslis didi nawili uWiravs. lupiT daaTvaliereT 
Teslis Canasaxi da endospermTan mijrili erTi lebani.

gadaitaneT sqema samuSao rveulSi da kiTxvis niSnebis nacvlad Sesa-
bamisi sityvebi CawereT.

Canasaxovani fesvi; endospermi; Canasaxovani Rero; Canasaxovani 
kvirti; naskvi; butko; lebnebi;  Teslkvirti;  lebani.

– Sedgeba Teslis kanisgan, samarago sakvebi niv-
Tierebebisa da –. lebnebis raodenobis mixedviT 
arCeven – da – mcenareebs.

1. lobio

2. xorbali

3. xaxvi

4. baia

mcenaris 
saxelwodeba

Teslis CanasaxSi 
lebnebis raodenoba

romel klass miekuTvneba 
mcenare

2

?

1

2

?

?

?

?

2. bardis Teslis 
romeli nawilebia 
suraTze 
aRniSnuli 
cifrebiT?

bardis Teslis 
agebuleba

1. __
2. __
3. __
4. __
5. __

Tesli
Canasaxi
erTlebniani
orlebniani

1. SeavseT cxrili, kiTxvis niSnebis nacvlad CawereT swori pasuxebi.  

xorblis Teslis agebuleba

garegnuli saxe

nayofsafari, romelic 
Sezrdilia 
Teslis kanTan

endospermi
Canasaxovani
lebani

Canasaxovani
fesvi

Canasaxovani
Rero

Canasaxovani
kvirti

Ca
na

s
ax

i

nayofsafari da Teslis 
kani

xorblis Tesli
?

?

?

?

Canasaxi

endospermi

Teslis kani

?

?

?

?

Canasaxi

lobios Tesli

1 2

3 4 5

a b

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

rogori agebuleba aqvs erTlebniani mcenareebis Tesls?
erTlebniani mcenareebi. xorblis, Wvavis, xaxvis, SroSanisa da sxva 

erTlebniani mcenareebis CanasaxSi sakvebi nivTierebebis maragi ar 
aris. igi endospermSia. Teslis gaRivebis dros sakvebi nivTierebebi 
endospermidan CanasaxSi lebnis gavliT xvdeba.
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ori megobari gvTxovs, gadavwyvitoT maTi dava. erTi amtkicebs, rom 
kartofilis nayofi gorglia; meore ar eTanxmeba, radgan, misi az-
riT, nayofi miwis qveS ar warmoiqmneba.

nayofis agebuleba. nayofi farulTesliani (yvavilovani) mcena-
reebis generaciuli organoa, romelic Teslebisa da nayofsafarisgan 
Sedgeba. nayofsafari butkos naskvis kedlebisgan warmoiqmneba. igi 
Teslebs gamoSrobisgan icavs da maT gavrcelebas uzrunvelyofs.

Tesliani nayofebi.
wvniani nayofebi. mwife wvnian na-

yofebs wvniani nayofsafari aqvs. 
nayofs, romelsac wvniani rbilobi da 
magari kurka aqvs, kurkianas uwode-
ben. rogorc wesi, aseTi nayofebis 
nayofsafris Sida Sre gaxevebulia. 
kurkiana SeiZleba iyos erTkurkiani 
an mravalkurkiani. erTkurkianebia 
gargari, atami, qliavi, alubali; mra-
valkurkiania Jolo, mayvali.

kenkra wvniani nayofia, romelic 
garedan Txeli kaniT aris dafaruli. 
nayofis SigniT ki uamravi mcire zo-
mis Teslia. kenkra nayofebs miekuT-
vneba yurZeni, pomidori, badrijani, 
wiwaka, ZaRlyurZena da sxv.

erTTesliani mSrali nayofebi. 
aseT nayofebs Txeli Teslis kani 
aqvs. maTi nayofsafari gaRivebisas 
iSleba.

kakali. aqvs magari, gaxevebuli na-
yofsafari SigniT moTavsebuli Tes-
liT. aseTi nayofi aqvs Txils.

Teslura – mzesumziras, georgi-
nis, astris mSrali nayofia. nayof-
safari ar aris Sezrdili TeslTan. 
misi Sida Sre tyavisebria.

marcvala. apkiseburi nayofsafari 
Sezrdilia Teslis kanTan. aseTi na-
yofi aqvs xorbals, siminds, qers.

kakluWa. nayofi kakals hgavs, mag-
ram ufro mcire zomisaa. aseTi nayo-
fi aqvs marwyvs, vards, askils.

mravalTesliani mSrali nayofebi. 
aseT nayofebs aqvs mSrali nayof-
safari da umravlesoba advilad 
ixsneba. myari Teslis kani Tesls 
kargad icavs.

kurkiana nayofis agebuleba

 Tesli

nayofsafaris 
gare fenanayofsafaris Sua 

(rbilobi) fena

nayofsafaris 
Sida (gaxevebuli) 
fena

cru nayofi. zogjer nayofis warmoqmnaSi monawileobs ara marto 
naskvi, aramed yvavilis sxva nawilebic, magaliTad, yvavilsajdomi. 
aseT nayofs crus uwodeben. aseTi nayofis mqone mcenareebia sazam-
Tro, gogra, nesvi, marwyvi, vaSli, msxali, zRmartli da sxv.

kenkra    

marcvala    

Teslura    

nayofTa klasifikacia. nayofsafris Semadgenlobis mixedviT 
nayofebi iyofa mSral da wvnian nayofebad. maT SeiZleba hqondes erTi 
an ramdenime Tesli. Sesabamisad, arsebobs erTTesliani da mraval-

saqmianoba. amoarCieT suraTi, romelzec nayofia gamosaxuli.

kakluWa

kurkiana    

kakali   

27. nayofi

џ romeli maTgani ambobs simarTles?
џ risgan warmoiqmneba nayofi?

џ ra mniSvneloba aqvs nayofs mcenarisTvis?
џ romel mcenareebs aqvs nayofi?
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gamoiyeneT CamoTvlili mcenareebis saxelwodebebi da SeavseT cxrili.

mcenaris saxelwodeba nayofis tipi  erTTesliani an mravalTesliani 

1. SeasworeT Secdomebi winadadebebSi:
a) mocxaris nayofi kurkianaa;
b) qliavs wvniani mravalTesliani cru nayofi aqvs;
g) bardas mSrali nayofi _ Woti aqvs.

2. moZebneT „zedmeti“ sityva yovel striqonSi. Tqveni arCevani daasabuTeT.
a) kurkiana, kolofi, kenkra;
b) ZaRlyurZena, atami, pomidori, yurZeni;
g) Woti, Teslura, marcvala, kakali.

3. SeadareT nayofebi a _ b da g _ d diagramebze. miuTiTeT maT Soris 
msgavseba da gansxvaveba. 

a b g

erTTesliani nayofebi
mravalTesliani nayofebi
wvniani nayofebi
mSrali nayofebi
Tesli
nayofsafari

nayofi mcenaris generaciuli organoa da 
Sedgeba – da –. nayofsafris mixedviT 
nayofebi iyofa – da –, xolo Teslis 
raodenobis mixedviT – an –.

8584

d

parki. nayofsafari orsagduliania. Teslebi Tavisuflad aris 
moTavsebuli sagdulebis kedlebis patara fosoebSi. roca parki 
mwifdeba, sagdulebi xmeba, igrixeba da Teslebs amoyris. aseTi nayofi 
aqvs bardas, lobios, soias, akacias da sxv.

parki

Woti

kolofi

kolofi. mSrali mravalTesliani nayofia. nayofidan Teslebi cvia 
mis kedlebSi arsebuli xvrelebidan an napralebidan. aseTi nayofebi 
aqvs bambas, yayaCos, Tambaqos, ias.

Woti. masac ori sagduli aqvs, magram Teslebi parkSi sagdulebze 
ki ar aris moTavsebuli, aramed nayofis tixarze. aseTi nayofi aqvs 
boloks, wiwmats, Talgamuras da kombostos.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

Jolo Txili barda pomidori mzesumzira
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ra SeityveTra SeityveTra SeityveT sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

Jolo Txili barda pomidori mzesumzira
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4. gaasworeT mcdari gamonaTqvamebi:
1) lobios TeslSi yvelaze didi masa lebnebs aqvs. 2) yvela Tesls 
ori lebani da endospermi aqvs. 3) yvela orlebniani mcenaris 
Teslis agebuleba erTnairia. 4) Teslebi garedan dafarulia kaniT.

2. amoarCieT swori varianti.
a) yvavilebs, romlebsac aqvs butkoca da mtvrianac orsaxlianebs 
/orsqesianebs uwodeben;

b) mcenareebs, romlebsac erT individze uviTardebaT butkoiani 

yvavilica da mtvrianebiani yvavilic, erTsaxlianebs / 
orsaxlianebs uwodeben;

g) yvavilebs, romlebsac aqvs mxolod butko an mtvriana, 

erTsaxlianebs / calsqesianebs uwodeben;

d) Tu mcenaris erT individs uviTardeba butkoiani yvavili, 

meores ki mtvrianiani, mas orsaxlians / calsqesians uwodeben.

1. daadgineT Sesabamisoba.

samtvere parki naskvi mtvrianis Zafi sveti dingi

butko mtvriana

nayofis tipi 
kenkra
kolofi
kurkiana
Woti
kakali
marcvala
Teslura
parki

mcenaris saxelwodeba
barda
yayaCo
kombosto
xorbali
mzesumzira
Txili
qliavi
mocxari
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6. amoarCieT sami 
mravalTesliani nayofi
a) kurkiana;
b) kenkra;
g) marcvala;
d) parki;
e) Teslura;
v) kolofi.

5. Canasaxis ra nawilia gamotovebuli 
CamonaTvalSi: Canasaxovani fesvi, 
Canasaxovani Rero, lebnebi?
a) Teslis kani;
b) Canasaxovani kvirti; 
g) nayofsafari;
d) endospermi.

Semajamebeli davalebebi

3. SeitaneT cxrilSi Sesworebebi (svetSi „mcenaris saxelwodeba“). 
marTebuli pasuxebi rveulSi CawereT.
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cocxali organizmebis moZraoba, kveba, sunTqva 
da sayrdeni sistema
28. cocxali organizmebis moZraoba da sayrdeni sistema
29. mcenareTa sayrdeni sistemebi
30. mcenareTa kveba niadagidan
31. mcenareTa kveba haeridan. fotosinTezi
32. cxovelTa kveba
33. sokoebisa da baqteriebis kveba
34. mcenareTa sunTqva
35. cxovelTa sunTqva

• Semajamebeli davalebebi

gv. 87–134 organizmebis 

cxovelqmedeba

cocxali organizmebis damaxasiaTebeli niSnebi: 
gamravleba, ganviTareba, gamoyofa da 
nivTierebebis transporti 
36. mcenareebis mier wylis aorTqleba. 
foTolcvena
37. cxoveluri organizmebis satransporto sistema
38. gamoyofa
39. usqeso gamravleba
40. yvavilovani mcenareebis vegetatiuri gamravleba
41. damtverva
42. organizmebis sqesobrivi gamravleba
43. Teslis gaRiveba
44. cxovelTa zrda-ganviTareba
• Semajamebeli davalebebi

Tavi  5

Tavi   6
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gadaadgilebis sxvadasxva saSualebebi. moZraoba cocxali arsebe-
bisTvis damaxasiaTebeli erT-erTi umniSvnelovanesi  niSania. rogor 
gadaadgildebian sivrceSi cxovelebi? erTujrediani cxoveli, ameba, 
moZraobs crufexebis saSualebiT, romlebic citoplazmis ujredis 
erTi nawilidan meoreSi gadadenis dros warmoiqmneba. sxva erTuj-
redianebi Soltebis talRiseburi moZraobiT an mravalricxovani wam-
wamebis SeTanxmebuli rxevebiT gadaadgildeba.

mravalujrediani cxovelebi gansxvavebuli saSualebebiT moZra-
oben. magaliTad, wvimis Wia (Wiayela) rgoluri da gaswvrivi kunTebis 
Tanamimdevruli (morigeobiTi) SekumSvis Sedegad gadaadgildeba.

Wiayelas kunTebi da maTi SekumvSis Sedegi

saqmianoba 1. daakvirdiT suraTebze gamosaxul cxovelebs da 
upasuxeT kiTxvebs:
џ rogor garemoSi binadroben es cxovelebi?
џ rogor gadaadgildebian  isini?
џ ra mniSvneloba aqvs maTTvis moZraobas?

· ra upiratesobas aZlevs moZraobis unari cocxal organizmebs?

avaza xmeleTis yvelaze swrafi ZuZumwovaria. igi calkeul monakve-
Tebze 120 km/sT siCqares aviTarebs. zRvis kuebi, TeTri daTvebi da 
pingvinebi _ ubadlo mocuraveebi arian. lokokina 1 sT-Si 15 m-s ga-
dis, xolo erTujrediani ameba masze aTasjer ufro nela moZraobs.

zogierT wyalSi mobinadre cxovels (meduzas, kalmars), axasiaTebs 
erTgvari reaqtiuli moZraoba, romelic dafuZnebulia sxeulidan 
wylis gamodevnis efeqtze. moZraobis unari cxovelebs exmareba sak-
vebisa da TavSesafris mopovebaSi, mtrisgan Tavis daRwevaSi da a.S.

sayrdeni sistema. ConCxi cxovelebs sakuTari wonis tarebasa da ga-
remos mavne zemoqmedebisgan Tavis dacvaSi exmareba. kiboebis, obo-
bebisa da mwerebis sxeuli garedan dafarulia msubuqi da myari qiti-
novani ConCxiT, romelzec Signidan kunTebia mimagrebuli. aseTi ti-
pis ConCxs garegan ConCxs uwodeben. cxovelis zrdis procesSi garega-
ni ConCxi periodulad irRveva da axliT icvleba. Tavidan axali Con-
Cxi rbilia da mogvianebiT magrdeba. zogierTi cxovelis garegani 
ConCxi kiriT iJRinTeba da myar javSnad gadaiqceva. 

Sinagani ConCxi sxeulis SigniT, kanisa da kunTebis qveS aris moq-
ceuli. aseTi ConCxi aqvT Tevzebs, amfibiebs, qvewarmavlebs, frinve-

erTujrediani organizmebis moZraobis sxvadasxva saSualebebi 

garegani ConCxi (kiborCxala)

Sinagani ConCxi (ZaRli)

sayrdeni sistemalebsa da ZuZumwovrebs. ConCxis zogierTi na-
wili uZravia, danarCenebi ki saxsrebiTaa 
SeerTebuli (Zvlebis moZravi SeerTeba). moZ-
raoba ConCxze mimagrebuli kunTebis saSua-
lebiT xdeba. kunTebis SeTanxmebul muSaobas 

_  SekumSvasa da modunebas – nervuli sistema 
uwevs koordinirebas.

sxvadasxva garemoSi mobinadre cxovelebs 
sxvadasxvanairi kidurebi CamouyalibdaT. ki-
durebis saSualebiT isini dadian, darbian, 
daxtian, xoxaven, dacuraven da dafrinaven.

a

b

rgoluri kunTebi.
maTi SekumSvisas sxeuli wvrildeba.

a

Wiayelas moZraobis sqema
b gaswvrivi kunTebi. 

maTi SekumSvisas sxeuli msxvildeba.  

Tavi  5

Cveulebrivi ameba 
crufexebis saSualebiT 
gadaadgildeba

infuzoria _ 
qalamana wamwamebis 
saSualebiT 
gadaadgildeba

mwvane evglena 
Soltis saSualebiT 
gadaadgildeba
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SeavseT cxrili:

garegani 

ConCxi

Sinagani 

ConCxi

2. wyalSi gadaadgilebis ra saSualebebi gaaCniaT am cxovelebs?

3. moZebneT teqstSi Secdomebi: a) cxovelTa moZraoba mravalfero-
vania. ameba swrafad curavs da amisTvis moxerxebulad iyenebs 
wamwamebs, romlebiTac mTeli misi sxeulia dafaruli. TiTqos patara 
niCbebiT usvamso, mas SeuZlia gadaadgildes win da ukan an adgilze 
gaSeSdes. b) uamravi cxoveli, romelic Seegua wyalSi cxovrebas, Se-
saniSnavad curavs. Tevzebi da zogierTi moluski gadaadgile-
bisTvis iseT uCveulo meTods iyenebs, rogoricaa reaqtiuli 
moZraoba. isini sxeulidan gamodevnian wylis nakads da amis Sedegad 
warmoqmnili „biZgebiT“ gadaadgildebian. g) bevr umartivess gaaCnia 
sxva tipis „Zrava“ Soltebis saxiT. Solti, rogorc xraxni, ise 
muSaobs. ase moZraobs infuzoria _ qalamana.

saqmianoba. Reros mdgomareoba 
sivrceSi. yuradReba miaqcieT 
suraTebze gamosaxuli 
mcenareebis zrdis mimarTulebas. 
gansazRvreT maT Soris 
gansxvaveba.

1. CawereT cxovelebis saxelwodebebi cxrilis Sesabamis svetSi.

mcenareuli organizmebis erT-erTi mniSvnelovani Tavisebureba 
maTSi sayrdeni sistemis arsebobaa, romelic saSualebas aZlevs mce-
nares SeinarCunos garkveuli mdgomareoba sivrceSi.

Reros mdgomareoba. Reros zrdis mimarTulebis mixedviT mce-
nareebi or jgufad iyofa. pirvel jgufSi Sedis swormdgomi Reros 
mqone mcenareebi (xeebi, buCqebisa da balaxebis umravlesoba). meore 
jgufSi Sedis garTxmuli mcenareebi, romelTa Reros ar SeuZlia ver-
tikaluri mdgomareobis SenarCuneba, radgan maTSi mcire raodenobi-
Taa meqanikuri qsovili. Reros mdgomareobis mixedviT isini SeiZleba 
iyos mxoxavi (sazamTro, nesvi, kitri, marwyvi, TeTri samyura), xviara 
(lobio, xvarTqla) da mcocavi (vazi, barda, suro). mcenareebs, romel-
Ta Reroebs vertikaluri mdgomareobis SenarCuneba ar SeuZlia, gaaC-
nia specialuri damxmare saSualebebi, magaliTad, ulvaSebiT aseTi 
Rero sayrdens emagreba, xviara Rero ki sayrdens gars exveva. xviara an 
mcocavi Reros mqone mcenareebs lianebs uwodeben. meqanikuri qsovi-
li, romelic merqniani da balaxovani mcenareebis sayrden sistemas 
qmnis, sxvadasxvanairia agebulebisa da mdebareobis mixedviT.

mcenareTa sayrdeni sistema. mcenaris fesvsa da ReroSi meqanikuri 
qsovilis mier Seqmnili boWkoebia, romlebic sqelkedliani, SigTav-
sis armqone mkvdari ujredebisgan Sedgeba. zogierTi balaxovani mce-
naris gulguli TandaTan gaiwoveba da Rruiani Rero warmoiqmneba. 
aseT Reros Signidan meqanikuri boWkoebi aqvs rgolebis saxiT, rom-
lebic qmnis kidec sayrdens mcenarisTvis da ar aZlevs saSualebas, 

9190

crufexebi
wamwamebi
Soltebi
moZraoba
garegani ConCxi
Sinagani ConCxi

zogierTi xe simaRliT aTeulobiT metrs aRwevs, uZlebs qariSxlebs, 
fesvebi myarad iWers mcenares niadagSi, nayofiT daxunZluli 
totebi iRuneba, magram ar tydeba; Zlieri qarebis drosac ki xeebs 
zafxulobiT foTlebi ar scviva.

cocxali organizmebis erT-erTi ZiriTadi 
niSani –. – sxeulis SigniT, kanisa da kunTebis 
qveSaa. kiboebisa da obobebis sxeuli 
dafarulia –. erTujrediani organizmebi 
gadaadgildeba –, – da – saSualebiT.

џ rogor SeiZleba davajgufoT am mcenareebis Reroebi sivrceSi 
maTi mdgomareobis mixedviT?
џ ra mniSvneloba aqvs sayrden sistemas mcenarisaTvis?

1 2 3 4 5

6

29. mcenareTa sayrdeni  sistemebi

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

garegani ConCxi

mfrinavi cxovelebi   ��������� ��������        ������� ��������
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mcuravi cxovelebi

garegani 

ConCxi

Sinagani 

ConCxi

garegani 

ConCxi

Sinagani 

ConCxi

mosiarule cxovelebi

Sinagani ConCxi

џ ra aniWebs mcenares simtkices?
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mcenaris Reros mravalferovneba

garTxmuli 
Rero

1. mxoxavi
2. xviara
3. mcocavi

swormdgomi 
Rero

1

3

2

rom gadatydes. fesvsa da foTlis ZarRvebSi meqanikuri qsovili 
gamtari qsovilis garSemo mdebareobs da simtkices aniWebs mas.

ujreduli turgori. zogierTi mcenaris ujredebi didi raode-
nobiT Seiwovs wyals. amis gamo mkveTrad matulobs ujredis SigTavsis 
zewola mis kedlebze. Sedegad ujredis garsis daWimuloba izrdeba, 
rac mcenaresa da mis organoebs met simtkices aZlevs. am movlenas 
turgori ewodeba. (laT. turgere _ Sesivebuli, savse). turgori 
uzrunvelyofs Reros mdgrad mdgomareobas sivrceSi. Tu ujreduli 
wneva mcirdeba, mcenare kargavs simtkices da Wknobas iwyebs.

mcenareebisa da sokoebis moZraoba. TiTqmis arc erT mcenaresa da 
sokos ar axasiaTebs aqtiuri gadaadgilebiTi moZraoba. magram am 
organizmebis zrdis procesSi garkveuli saxis moZraoba SeiniSneba. 
ase, magaliTad, mcenare mudmivad trialdeba sinaTlisken. amis mizezi 
is aris, rom mcenaris ganaTebul nawilSi ujredebi nela iyofa, daCr-
dilul nawilSi ki _ swrafad. amitomac aris, rom mcenaris CrdilSi 
myofi mxare ufro swrafad izrdeba. amas amtkicebs bnel adgilze 
moTavsebuli mcenaris Reros swrafi zrdac. es procesi mcenareebis 
moZraobis erT-erTi saxea. moZraobis magaliTia mcenaris foTlebis 
sinaTlisken mitrialeba, kokrebis gaSla. aseTi moZraobiT mcenares 
SeuZlia, daikmayofilos moTxovna saWiro raodenobis sinaTleze, 
sakveb nivTierebebze, wyalze. mcenaris moZraobis zogierTi saxe gare 
faqtorebis zemoqmedebiT aris gamowveuli, magaliTad, mcenaris 
mTavari fesvi dedamiwis mizidulobis gamo qvemoT izrdeba, xolo 
Rero mzis sxivebis zegavleniT zemoT miiswrafvis.

daaTvaliereT sxvadasxva mcenaris Rero. gansazRvreT Reros tipi mi-
si sivrceSi mdgomareobis mixedviT.

1. mcenareebs ar aqvs nervuli sistema, magram isini mgrZnobelobas 
iCenen, anu reagireben garkveuli tipis zemoqmedebaze. es reaqcia 
gamoixateba mcenaris nawilebis garkveuli mimarTulebiT zrdasa da 
moZraobaSi. daakvirdiT suraTebs da upasuxeT kiTxvas: ra saxis 
zemoqmedebaze reagirebs suraTze gamosaxuli TiToeuli mcenare?

2. SeavseT cxrili „sayrdeni sistemis funqciebi“

cxovelebis sayrdeni sistema        mcenareebis sayrdeni sistema

swormdgomi Rero
garTxmuli Rero
mxoxavi 
xviara 
mcocavi 
ujreduli turgori
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Reros zrdis mimarTulebis mixedviT 
arCeven – da – mcenareebs. garTxmuli 
Reroebi SeiZleba iyos –, –, da –. 
zogierT mcenares simtkices – aniWebs.
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1

3

2
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saqmianoba. fesvuri wnevis gansazRvra
aRWurviloba: oTaxis mcenare – nemsiwvera an begonia, 3 sm-is 
sigrZis rezinis mili, 20-25 sm-is sigrZis moxrili minis mili.
muSaobis msvleloba: 1. mcenaris Rero gadaWeriT ise, rom 
darCenili Reros simaRle 2-3 sm iyos. 2. wamoacviT re-
zinis mili, xolo misi Tavisufali bolo miuerTeT minis 
mils, rogorc es suraTzea naCvenebi. 3. morwyeT mcenare 
Tbili wyliT.
vimsjeloT Sedegebze:
● riT aixsneba is faqti, rom wyali maRla iwevs da garkveuli drois Sem-
deg minis milidan iwyebs gadmodinebas? ● rogor Seiwoveba miwidan wyali?

mcenareebis kveba niadagidan. cocxali organizmebi 
sakvebis gareSe ver Zleben, amitom maT garedan mudmivad 
unda miewodebodes sakvebi nivTierebebi. amis Sedegad 
organizmi izrdeba, viTardeba da mravldeba. kveba  
organizmis mier misi cxovelqmedebisTvis aucilebeli 
sakvebi nivTierebebis garemodan miReba da aTvisebaa. 
mcenareTa umravlesobisaTvis am procesSi mTavar rols 
fesvi asrulebs, romlis saSualebiTac mcenare niada-
gidan wyalsa da masSi gaxsnil mineralur marilebs Seiwovs. am process 
niadagidan kvebas  uwodeben.

fesvuri wneva. fesvis bususebis mier STanTqmuli wyali da minera-
luri nivTierebebi fesvis kanis ujredebis gavliT xvdeba WurWlebSi, 
iqidan ki fesvuri wnevis moqmedebiT _ ReroSi. amrigad, fesvuri wneva 
uzrunvelyofs wylisa da mineraluri marilebis gadaadgilebas 
fesvidan ReroSi. Tu mcenares Tbili wyliT movrwyavT, WurWlebSi 
wylis gadaadgilebis siCqare moimatebs, magram Tu wylis temperatura 
daiwevs, misi Sewovis siCqarec daiklebs da SeiZleba saerTod SeCerdes 
kidec. am dros fesvuri wnevis donec ecema.

mcenarisaTvis saWiro nivTierebebi. mcenareuli ujredis ZiriTadi 
Semadgeneli komponenti wyalia. wylis gareSe mcenare arsebobas ver 
SeZlebs. zrdis periodSi mcenare ufro met wyals saWiroebs, nayofis 
momwifebis dros – naklebs. niadagi amaragebs mcenareebs wyliTa da mi-
neraluri nivTierebebiT. mcenarisaTvis aucilebeli nivTierebebia 
azotis, fosforisa da kaliumis naerTebi. mcenares SedarebiT mcire 

· raSi cdeboda morige moswavle? ra akldeboda am mcenares?

oTaxis mcenareebis movlisaTvis skolaSi gamoyves morigeebi – me-6 
klasis moswavleebi. erT-erTma maTganma CaTvala, rom niadagSi, 
romelSic mcenare izrdeba, bunebrivi wyliT morwyvis Sedegad 
baqteriebi SeiZleba moxvdes da gadawyvita, mcenare anaduRari civi 
wyliT moerwya. ramdenime dRis Semdeg mcenaris foTlebma Wknoba da 
xmoba daiwyo, xolo is mcenareebi, romlebsac auduRari bunebrivi 
wyliT rwyavdnen, kargad viTardeboda.

9594

kveba 
niadagidan

fesvis bususebi

mineraluri sasuqebi marilebis saxiT mzaddeba, amitom mcenareebi ad-
vilad iTvisebs maT. saerTod yvelanairi sasuqi niadagSi Tesvamde an 
Tesvis dros, Tanac mkacrad gansazRvruli raodenobiT SeaqvT. 
sasuqebis gadaWarbebuli raodenobis Setanam SeiZleba daazianos ro-
gorc mcenare, ise misi momxmarebeli adamiani.

1. sworad daalageT niadagidan mcenareSi araorganuli nivTierebebis 
(wylisa da mineraluri marilebis) miwodebis Tanamimdevroba.

a) foTlebis ujredebi, b) wyali, mineraluri nivTierebebi, g) foTlis WurWlebi, 
d) fesvis bususebi, e) fesvis WurWlebi, v) fesvis ujredebi, z) Reros WurWlebi.

1. aRniSneT araswori mtkicebebi: a) fesvis bususebi fesvis mTel sig-
rZeze mdebareobs; b) fesvis bususebi fesvis gamtari zonis gareTa Sris 
ujredebis wanazardebia; g) wylisa da mineraluri marilebis Sewova 
fesvis Sewovis zonaSi mimdinareobs; d) mcenareSi wylis Sewova fesvuri 
wnevis moqmedebiT xdeba; e) mineraluri nivTierebebi mcenareSi zevidan 
qveviT gadaadgildeba.

2. SeavseT cxrili: saxelwodeba

organuli sasuqebi

mineraluri sasuqebi

?

?

niadagidan mcenareSi wylisa da masSi gaxsnili 
mineraluri nivTierebebis gadasvlas – ewodeba. 
– uzrunvelyofs wylisa da mineraluri 
marilebis asvlas fesvidan Reromde.

azotiani

fosforiani

aCqarebs Reroebisa da foTlebis zrdas

aCqarebs yvavilobas, nayofis zrdasa da momwifebas

aZlierebs fesvebis, bolqvebis, gorglebis da Zirxvenebis 
zrdas. amaRlebs sicivisa da sicxis mimarT gamZleobas.

mineraluri 
sasuqebi

Taviseburebebi

30. mcenareebis kveba niadagidan

niadagidan kveba
fesvuri wneva

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi
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raodenobiT esaWiroeba rkina, iodi, bori da sxva elementebi. niadagSi 
am elementTagan Tundac erT-erTis nakleboba mcenaris normaluri 
cxovelqmedebis mkveTr darRvevas iwvevs. swored amitom, mcenareTa 
mosavlianobis gasazrdelad, gazafxulsa da Semodgomaze niadagSi 
sasuqi SeaqvT.

sasuqebi. arsebobs mineraluri da organuli sasuqebi. organul sa-
suqebs miekuTvneba nakeli, torfi, frinvelebis skore, mcenareTa da 
cxovelTa gaxrwnili narCenebi. mineralur sasuqebs miekuTvneba kali-
umiani, azotiani da fosforiani sasuqebi.

kaliumiani
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raodenobiT esaWiroeba rkina, iodi, bori da sxva elementebi. niadagSi 
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sasuqi SeaqvT.
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holandielma mecnierma van helmontma mcenareTa 
kvebis gamosakvlevad cda Caatara: man cal-calke 
awona qoTanSi Casayreli miwa da tirifi, romelic 
qoTanSi unda Caergo. amis Semdeg igi xuTi wlis 
ganmavlobaSi rwyavda da uvlida mcenares da mere 
xelmeored awona miwaca da tirific. aRmoCnda, rom 
2 kg-iani mcenaris masa 74,5 kg-mde gaizarda, maSin, 
roca miwis wona sul raRac 57 g-iT Semcirda. 

· rogor warmoiqmneba mcenaris cxovelqmedebisTvis aucilebeli 
organuli nivTierebebi?

9796

saqmianoba. saxameblis warmoqmna sinaTleze.
aRWurviloba: oTaxis mcenare (furisula an nemsiwvera), Savi feris 
furceli, naTura, spirti, aduRebuli wyali, iodis xsnari, petris 
finjani, pinceti.
cdisTvis momzadeba:
1. moaTavseT mcenare sibneleSi 2-3 dRis ganmavlobaSi.
2. mcenaris erT-erTi foTlis orive mxareze daamagreT Savi qaRal-
dis zolebi ise, rom foTlis raRac nawili Ria darCes (SeiZleba Savi 
qaRaldisgan figurac gamoWraT).
3. dadgiT mcenare ganaTebul adgilze 8-10 saaTis ganmavlobaSi.
muSaobis msvleloba: 1) mowyviteT gamosakvlevi foToli da moxse-
niT Savi qaRaldi. 2) imisaTvis, rom 
daadginoT foTlis romel nawilSi 
warmoiqmna saxamebeli, moaTavseT 
igi mduRare wyalSi, Semdeg ki CauS-
viT spirtSi. ra SeamCnieT? 3) gare-
cxeT foToli wyliT da daamuSaveT 
iodis susti xsnariT. 
vimsjeloT Sedegebze:
• riT gansxvavdeba erTmaneTisgan 
foTlis Riad darCenili da Savi 
qaRaldiT dafaruli nawilebi?
• rogor axsniT am movlenas?

naxSirorJangi atmosferodan + wyali niadagidan

organuli nivTierebebi 
(Saqari) + Jangbadi

fotosinTezis procesis sqema.

76,5 kg

80 kg
2 kg

79 kg 943 g

qlorofilis mier STanTqmuli mzis energia

fotosinTezi. foToli aris ZiriTadi organo, romelic monawile-
obs mcenaris haeridan kvebaSi. bageebis saSualebiT foTolSi Sedis 
haeri, romlis SemadgenlobaSia mcenaris kvebisaTvis saWiro naxSi-
rorJangi. mwvane mcenareebis ujredebSi arsebuli qloroplastebi 
Seicavs qlorofils, romelsac mzis energiis STanTqma SeuZlia. fes-
vis bususebiT Sewovili wyali WurWlebis saSualebiT adis jer 
ReroSi, Semdeg ki foTlebSi.

31. mcenareTa kveba haeridan. fotosinTezi
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aqedan gamomdinare, mecnierma daas-
kvna, rom mcenare zrda-ganviTa-
rebisTvis saWiro nivTierebebs 
iRebs ara niadagidan, aramed 
wylidan. amave dros, CvenTvis cno-
bilia, rom mcenare niadagidan 
fesvebis saSualebiT iRebs wyalsa 
da mineralur nivTierebebs.

fotosinTezi

naxSirorJangi Jangbadi

mzis sinaTle

wyali da mineraluri nivTierebebi

mzis energiis gamoyenebiT, garkveuli qimiuri gardaqmnebis Sede-
gad, mcenare araorganuli nivTierebebisgan (wylisa da naxSiror-
Jangisgan) qmnis rTul organul naerTebs. am process fotosinTezi 
ewodeba (berZ. fotos – sinaTle, sintez – SeerTeba). sinaTleze mimdinare 
fotosinTezis dros warmoiqmneba mcenarisaTvis saWiro organuli 
nivTierebebi  da gamoiyofa Jangbadi.

fotosinTezis unari mwvane mcenareebisaTvis damaxasiaTebeli 
erT-erTi umniSvnelovanesi Taviseburebaa.
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saqmianoba. saxameblis warmoqmna sinaTleze.
aRWurviloba: oTaxis mcenare (furisula an nemsiwvera), Savi feris 
furceli, naTura, spirti, aduRebuli wyali, iodis xsnari, petris 
finjani, pinceti.
cdisTvis momzadeba:
1. moaTavseT mcenare sibneleSi 2-3 dRis ganmavlobaSi.
2. mcenaris erT-erTi foTlis orive mxareze daamagreT Savi qaRal-
dis zolebi ise, rom foTlis raRac nawili Ria darCes (SeiZleba Savi 
qaRaldisgan figurac gamoWraT).
3. dadgiT mcenare ganaTebul adgilze 8-10 saaTis ganmavlobaSi.
muSaobis msvleloba: 1) mowyviteT gamosakvlevi foToli da moxse-
niT Savi qaRaldi. 2) imisaTvis, rom 
daadginoT foTlis romel nawilSi 
warmoiqmna saxamebeli, moaTavseT 
igi mduRare wyalSi, Semdeg ki CauS-
viT spirtSi. ra SeamCnieT? 3) gare-
cxeT foToli wyliT da daamuSaveT 
iodis susti xsnariT. 
vimsjeloT Sedegebze:
• riT gansxvavdeba erTmaneTisgan 
foTlis Riad darCenili da Savi 
qaRaldiT dafaruli nawilebi?
• rogor axsniT am movlenas?

naxSirorJangi atmosferodan + wyali niadagidan

organuli nivTierebebi 
(Saqari) + Jangbadi

fotosinTezis procesis sqema.

76,5 kg

80 kg
2 kg

79 kg 943 g

qlorofilis mier STanTqmuli mzis energia

fotosinTezi. foToli aris ZiriTadi organo, romelic monawile-
obs mcenaris haeridan kvebaSi. bageebis saSualebiT foTolSi Sedis 
haeri, romlis SemadgenlobaSia mcenaris kvebisaTvis saWiro naxSi-
rorJangi. mwvane mcenareebis ujredebSi arsebuli qloroplastebi 
Seicavs qlorofils, romelsac mzis energiis STanTqma SeuZlia. fes-
vis bususebiT Sewovili wyali WurWlebis saSualebiT adis jer 
ReroSi, Semdeg ki foTlebSi.

31. mcenareTa kveba haeridan. fotosinTezi
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aqedan gamomdinare, mecnierma daas-
kvna, rom mcenare zrda-ganviTa-
rebisTvis saWiro nivTierebebs 
iRebs ara niadagidan, aramed 
wylidan. amave dros, CvenTvis cno-
bilia, rom mcenare niadagidan 
fesvebis saSualebiT iRebs wyalsa 
da mineralur nivTierebebs.

fotosinTezi

naxSirorJangi Jangbadi

mzis sinaTle

wyali da mineraluri nivTierebebi

mzis energiis gamoyenebiT, garkveuli qimiuri gardaqmnebis Sede-
gad, mcenare araorganuli nivTierebebisgan (wylisa da naxSiror-
Jangisgan) qmnis rTul organul naerTebs. am process fotosinTezi 
ewodeba (berZ. fotos – sinaTle, sintez – SeerTeba). sinaTleze mimdinare 
fotosinTezis dros warmoiqmneba mcenarisaTvis saWiro organuli 
nivTierebebi  da gamoiyofa Jangbadi.

fotosinTezis unari mwvane mcenareebisaTvis damaxasiaTebeli 
erT-erTi umniSvnelovanesi Taviseburebaa.
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bageebis saSualebiT ZiriTadi qsovilis 
ujredebSi Sedis –. sinaTlis moqmedebiT 
qloroplastebSi mimdinareobs – procesi. 
aseT kvebas – uwodeben.

1. aRmoaCineT teqstSi Secdomebi:
fotosinTezi aris sinaTleze foTlis qloroplastebSi mimdinare 
procesi, romlis drosac araorganuli nivTierebebidan warmoiq-
mneba organuli nivTierebebi. fotosinTezis mimdinareobisaTvis sa-
Wiroa Semdegi pirobebi: Jangbadis, wylis, mwvane foTlebisa da mzis 
sinaTlis arseboba. fotosinTezis dros warmoiqmneba araorganuli 
nivTierebebi. fotosinTezis procesis Tanamdevi produqtebia 
naxSirorJangi da wyali.

2. CasviT gamotovebuli sityvebi:
● bageebis saSualebiT foTolSi aRwevs ...
● fesvTa sistemidan mcenareSi aRwevs ...
● mzis sinaTle aRwevs mwvane qloroplastebSi, romlebic mdebareobs 
● qloroplastebSi warmoiqmneba ...
● foTlebidan garemoSi gamoiyofa ...
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SeavseT sqema:

fotosinTezi

sad?

rogor?

risTvis?

saqmianoba. daaTvaliereT sura-
Tebi. gaarkvieT, riT ikvebebian 
es cxovelebi.
vimsjeloT Sedegebze:
џ ratom Rebuloben sxvadasxva 
cxovelebi sxvadasxva sakvebs?

heterotrofuli kveba. orga-
nizmebi, romlebic sakvebad mza or-
ganul nivTierebebs iyeneben, he-
terotroful organizmebs mie-
kuTvnebian. (berZn. heteros – gan-
sxvavebuli, sxva, trophe _ sakvebi).

saWmlis monelebis procesi. 
cxovelebSi saWmlis monelebis 
procesi sakvebis gadaylapvisTa-
nave iwyeba. lokokinebi kunTovan 
xaxaSi aqucmaceben sakvebs. fut-
krebi, peplebi da zogierTi buzi 
yvavilTa neqtriT ikvebebian. 
gvelebi Tavs esxmian cocxal 
msxverpls da mTlianad ylapaven. 
bayayebi msxverpls webovani eniT 
iWeren. cxovelTa umravlesobas 
sakvebis mosaneleblad  saWmlis 
momnelebeli sistema gaaCnia. Zu-

ZumwovrebSi es sistema Sedgeba piris Rrus, xaxis, saylapavi milis, 
kuWisa da wvrili da msxvili nawlavebisgan. kuWSi sakvebi ufro 
martiv naerTebamde iSleba, nawlavebSi mTavrdeba moneleba da  
sakvebi nivTierebebi Seiwoveba. saWmlis momnelebeli sistemis yvela-
ze didi jirkvlebia RviZli da pankreasi. nawlavebSi darCenili 
saWmlis mounelebeli narCenebi msxvili nawlavebis gavliT analuri 
xvreliT gamoidevneba gareT.

џ� erTi gombeSo dRe-Ramis ganmavlobaSi daaxloebiT Svid mwers Wams.
џ Wiamaias matli Tavisi xanmokle, samkviriani sicocxlis ganmavlo-

baSi 1000-mde bugrs Wams, xolo mozrdili Wiamaia daaxloebiT _ 
4000 bugrs.

· cocxali organizmebisTvis damaxasiaTebel ra niSan-Tvisebazea la-
  paraki mocemul magaliTebSi?

cxovelTa saWmlis momnelebeli sistema

kalia                          bayayi                          frinveli                             kurdReli

32. cxovelTa kveba

haeridan kveba
naxSirorJangi 
fotosinTezi

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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organizmebs, romlebic araorganuli nivTierebebidan organuls 
qmnis, avtotrofebi (berZ. autos – TviTon da trophe – kveba) ewodeba. 
mwvane mcenareebi avtotroful organizmebs miekuTvneba.

fotosinTezis mniSvneloba. mcenareebi, romlebic mzis energias 
iyenebs organuli nivTierebebis sinTezisaTvis, warmoadgens sakvebs 
cxovelebisaTvis. garda amisa, fotosinTezis dros haerSi gamoiyofa 
Jangbadi, romlis gareSec cocxali arsebebi sunTqvas ver SeZleb-
dnen.

  Ç
ap üçün deyil



bageebis saSualebiT ZiriTadi qsovilis 
ujredebSi Sedis –. sinaTlis moqmedebiT 
qloroplastebSi mimdinareobs – procesi. 
aseT kvebas – uwodeben.

1. aRmoaCineT teqstSi Secdomebi:
fotosinTezi aris sinaTleze foTlis qloroplastebSi mimdinare 
procesi, romlis drosac araorganuli nivTierebebidan warmoiq-
mneba organuli nivTierebebi. fotosinTezis mimdinareobisaTvis sa-
Wiroa Semdegi pirobebi: Jangbadis, wylis, mwvane foTlebisa da mzis 
sinaTlis arseboba. fotosinTezis dros warmoiqmneba araorganuli 
nivTierebebi. fotosinTezis procesis Tanamdevi produqtebia 
naxSirorJangi da wyali.

2. CasviT gamotovebuli sityvebi:
● bageebis saSualebiT foTolSi aRwevs ...
● fesvTa sistemidan mcenareSi aRwevs ...
● mzis sinaTle aRwevs mwvane qloroplastebSi, romlebic mdebareobs 
● qloroplastebSi warmoiqmneba ...
● foTlebidan garemoSi gamoiyofa ...
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SeavseT sqema:

fotosinTezi

sad?

rogor?

risTvis?

saqmianoba. daaTvaliereT sura-
Tebi. gaarkvieT, riT ikvebebian 
es cxovelebi.
vimsjeloT Sedegebze:
џ ratom Rebuloben sxvadasxva 
cxovelebi sxvadasxva sakvebs?

heterotrofuli kveba. orga-
nizmebi, romlebic sakvebad mza or-
ganul nivTierebebs iyeneben, he-
terotroful organizmebs mie-
kuTvnebian. (berZn. heteros – gan-
sxvavebuli, sxva, trophe _ sakvebi).

saWmlis monelebis procesi. 
cxovelebSi saWmlis monelebis 
procesi sakvebis gadaylapvisTa-
nave iwyeba. lokokinebi kunTovan 
xaxaSi aqucmaceben sakvebs. fut-
krebi, peplebi da zogierTi buzi 
yvavilTa neqtriT ikvebebian. 
gvelebi Tavs esxmian cocxal 
msxverpls da mTlianad ylapaven. 
bayayebi msxverpls webovani eniT 
iWeren. cxovelTa umravlesobas 
sakvebis mosaneleblad  saWmlis 
momnelebeli sistema gaaCnia. Zu-

ZumwovrebSi es sistema Sedgeba piris Rrus, xaxis, saylapavi milis, 
kuWisa da wvrili da msxvili nawlavebisgan. kuWSi sakvebi ufro 
martiv naerTebamde iSleba, nawlavebSi mTavrdeba moneleba da  
sakvebi nivTierebebi Seiwoveba. saWmlis momnelebeli sistemis yvela-
ze didi jirkvlebia RviZli da pankreasi. nawlavebSi darCenili 
saWmlis mounelebeli narCenebi msxvili nawlavebis gavliT analuri 
xvreliT gamoidevneba gareT.

џ� erTi gombeSo dRe-Ramis ganmavlobaSi daaxloebiT Svid mwers Wams.
џ Wiamaias matli Tavisi xanmokle, samkviriani sicocxlis ganmavlo-

baSi 1000-mde bugrs Wams, xolo mozrdili Wiamaia daaxloebiT _ 
4000 bugrs.

· cocxali organizmebisTvis damaxasiaTebel ra niSan-Tvisebazea la-
  paraki mocemul magaliTebSi?

cxovelTa saWmlis momnelebeli sistema

kalia                          bayayi                          frinveli                             kurdReli

32. cxovelTa kveba

haeridan kveba
naxSirorJangi 
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sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi
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organizmebs, romlebic araorganuli nivTierebebidan organuls 
qmnis, avtotrofebi (berZ. autos – TviTon da trophe – kveba) ewodeba. 
mwvane mcenareebi avtotroful organizmebs miekuTvneba.

fotosinTezis mniSvneloba. mcenareebi, romlebic mzis energias 
iyenebs organuli nivTierebebis sinTezisaTvis, warmoadgens sakvebs 
cxovelebisaTvis. garda amisa, fotosinTezis dros haerSi gamoiyofa 
Jangbadi, romlis gareSec cocxali arsebebi sunTqvas ver SeZleb-
dnen.
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balaxismWameli cxovelebi. ZuZumwovrebis nawili mcenareuli war-
moSobis sakvebiT ikvebeba. mcenareul sakvebs miekuTvneba balaxi, Tes-
li, nayofi, neqtari da a.S. aseT cxovelebs balaxismWamelebs uwodeben. 
mcenareuli sakvebis monelebas meti dro esaWiroeba, amitom balaxis-
mWameli cxovelebis nawlavebi grZelia. balaxismWameli cxovelebia: 
mindvris Tagvi, ciyvi, kurdReli, iremi, jeirani, Zroxa, cxvari, Txa, 
kameCi da sxv.

mtacebeli cxovelebi. zogierTi mweri, Tevzi, frinveli da ZuZum-
wovari mtaceblur cxovrebas eweva, anu maTi sakvebi sxva cxovelebia. 
warmatebuli nadirobisaTvis maT gaaCniaT Zlieri kidurebi, mWreli 
kbilebi, maxvili Tvali. cxoveluri sakvebis moneleba ufro swrafad 
xdeba, amitom mtaceblebis nawlavebi SedarebiT moklea.

balaxismWameli cxovelebi

101100

a) cxovelebi, romlebic balaxismWamelebiT ikvebebian.
b) organizmebi, romlebic sxvebs arTmeven saWiro 

sakveb nivTierebebs, samagierod ki arafers gascemen;
g)  cxovelebi, romlebic mcenareebiT, maTi TeslebiT 

da nayofiT ikvebebian;
d) cxovlebi, romlebic ikvebebian rogorc 

cxoveluri, ise mcenareuli sakvebiT;
e) cxovelebi, romlebic leSiT ikvebebian;
v) organizmebi, romlebic sakvebad mza organul 

nivTierebebs iyeneben.

daadgineT Sesabamisoba:

1. gaanawileT cxovelebi cxrilSi kvebis tipis mixedviT:
lomi, afTari, mercxali, tkipa, mtredi, jiqi, zvigeni, daTvi, arwivi, 
ciyvi, giurza, svavi, bu, yvavi, rwyili, adamiani, Jirafi, tili.

2. moiyvaneT cxove-
lebis urTierTkav-
Siris magaliTebi. 
SeadgineT winadade-
bebi, romlebSic 
aseTi kavSiris 
aRmniSvneli wyvili 
cneba iqneba 
gamoyenebuli.

heterotrofi
mtacebeli
paraziti
leSismWameli
nairmWameli
balaxismWameli

balaxismWamelebi

mtaceblebi leSismWamelebi

parazitebi nairmWamelebi

organizmebs, romlebic sakvebad mza organul 
nivTierebebs iyeneben, – organizmebi ewodeba. 
miRebuli sakvebis xasiaTis mixedviT, 
cxovelebs yofen –, –, –, –  da –.

1. heterotrofebi

2. mtaceblebi

3. parazitebi

4. nairmWamelebi

5. leSismWamelebi

6. balaxisWamelebi

parazitebi. cxovelebs Soris gvxvdeba iseTi saxeobebi, romlebic 
parazitul cxovrebas ewevian. isini sxva organizmebis (maspinZlis) xar-
jze arseboben. parazitebis umravlesobas gansakuTrebuli saSualebebi 
(organoebi) aqvT maspinZelTan dasakavSireblad, magaliTad, kauWebi an 
misawovrebi. tilebi da rwyilebi cxovelis sxeulis zedapirze para-
zitoben, xolo iseTi Wiebi, rogorebicaa, mag., askarida, xaris soliteri, 
RviZlis orpira sxva cxovelebis organizmSi cxovroben. parazitebis na-
wils sustad aqvs ganviTarebuli saWmlis momnelebeli sistema, zogjer 
ki saerTodac ar gaaCnia, radgan isini ukve monelebul sakvebs iReben.

leSismWameli da nairmWameli cxovelebi. svavi, afTari, da zogierTi 
sxva cxoveli leSiT ikvebeba, amitom maT leSismWamel cxovelebs uwodeben.

arseboben iseTi cxovelebic, romlebic ikvebebian rogorc cxove-
luri, ise mcenareuli sakvebiT. isini nairmWamel cxovelebs miekuT-
vnebian. aseTi cxovelebia Simpanze, zRarbi, mura daTvi, taxi.

mtacebeli cxovelebi

leSismWameli da 
nairmWameli cxovelebi

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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balaxismWameli cxovelebi. ZuZumwovrebis nawili mcenareuli war-
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li, nayofi, neqtari da a.S. aseT cxovelebs balaxismWamelebs uwodeben. 
mcenareuli sakvebis monelebas meti dro esaWiroeba, amitom balaxis-
mWameli cxovelebis nawlavebi grZelia. balaxismWameli cxovelebia: 
mindvris Tagvi, ciyvi, kurdReli, iremi, jeirani, Zroxa, cxvari, Txa, 
kameCi da sxv.

mtacebeli cxovelebi. zogierTi mweri, Tevzi, frinveli da ZuZum-
wovari mtaceblur cxovrebas eweva, anu maTi sakvebi sxva cxovelebia. 
warmatebuli nadirobisaTvis maT gaaCniaT Zlieri kidurebi, mWreli 
kbilebi, maxvili Tvali. cxoveluri sakvebis moneleba ufro swrafad 
xdeba, amitom mtaceblebis nawlavebi SedarebiT moklea.

balaxismWameli cxovelebi
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b) organizmebi, romlebic sxvebs arTmeven saWiro 

sakveb nivTierebebs, samagierod ki arafers gascemen;
g)  cxovelebi, romlebic mcenareebiT, maTi TeslebiT 

da nayofiT ikvebebian;
d) cxovlebi, romlebic ikvebebian rogorc 

cxoveluri, ise mcenareuli sakvebiT;
e) cxovelebi, romlebic leSiT ikvebebian;
v) organizmebi, romlebic sakvebad mza organul 

nivTierebebs iyeneben.

daadgineT Sesabamisoba:

1. gaanawileT cxovelebi cxrilSi kvebis tipis mixedviT:
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2. mtaceblebi

3. parazitebi
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ki saerTodac ar gaaCnia, radgan isini ukve monelebul sakvebs iReben.

leSismWameli da nairmWameli cxovelebi. svavi, afTari, da zogierTi 
sxva cxoveli leSiT ikvebeba, amitom maT leSismWamel cxovelebs uwodeben.
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koJris baqteriebi

baqteriebis kveba. baqteriebis umravlesoba heterotrofebia, anu 
mza organuli nivTierebebiT ikvebeba. zogierTi maTgani mkvdari 
organizmebis narCenebiT ikvebeba. aseT baqteriebs saprofitebs 
uwodeben. saprofiti baqteriebi monawileobs mkvdari narCenebis 
xrwnis, rZis mawvnad qcevis an kombostos damJavebis procesSi.

arsebobs baqteriebi, romlebic cocxali organizmebis _ adamianis, 
cxovelis, mcenaris _ qsovilebSi cxovrobs da sxvadasxva daavadebebs 
iwvevs. aseT baqteriebs paraziti baqteriebi ewodeba.

arsebobs iseTi baqteriebic, romlebSic, mcenaris msgavsad, mzis 
energiis moqmedebiT fotosinTezis procesi mimdinareobs. es baqte-
riebi avtotrofebia.

simbiozi. parkosani mcenareebis 
fesvze mcxovreb e.w. koJris baqte-
riebs SeuZlia atmosferuli azo-
tis SeboWva (fiqsacia) da misi gar-
daqmna mcenareebis mier advilad 
SesaTvisebel organul azotovan 
naerTebad. Tavad baqteriebi, 
Tavis mxriv, mcenarisgan iRebs nax-
Sirwylebsa da mineralur mari-
lebs. amrigad, mcenaresa da fesvis 
koJris baqteriebs Soris yalib-
deba urTierTsasargeblo Tana-

• ratom gadaiqca rZe yvelad?

erTi legendis mixedviT, arabi vaWari qenani dilaadrianad gaem-
gzavra Soreul mxareSi da sagzlad saWmelTan erTad rZec gaiyola. 
rZis WurWlad momTabareebisTvis tradiciuli cxvris gamomSrali 
kuWi gamoiyena. roca mobnelda, vaWarma Ramis gasaTevi adgili 
SearCia da Zilis win rZis daleva gadawyvita. magram rZis nacvlad 
cxvris kuWidan wyaliviT siTxe (Srati) gadmodinda, WurWelSi ki 
raRac didi TeTri kolti darCa. imedgacruebulma qenanma mainc 
gasinja es TeTri kolti da misma sasiamovno gemom gaakvirva. ase 
moevlina qveynierebas yveli.
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cxovreba, romelsac simbiozs uwodeben 
(berZn. symbiosis _ Tanacxovreba). par-
kosani mcenareebisa da koJris baqteri-
ebis simbiozis Sedegad niadagi azotiT 
mdidrdeba.

sokoebis kveba. sokoebi heterot-
rofebia, radgan isini mza organuli sak-
vebiT ikvebeba. tenian da organul niv-
TierebebiT mdidar garemoSi mcxovrebi 
sokoebis sakvebi swored am nivTiere-
bebis narCenebia.

safuari sokoebis sakvebi Saqaria. co-
mis gafuebis procesSi es sokoebi Saqars 
spirtad gardaqmnis. amasTan erTad ga-
moiyofa naxSirorJangi, romlis buS-
tukebi coms forovans xdis.

mikoriza. zogierTi qudiani soko xis 
fesvebTan simbiozs qmnis. aseT Tana-
cxovrebas mikoriza (berZn. mykes – 
soko, rhiza – fesvi) ewodeba. mikorizaSi 
wvrili Zafebi _ miceliumi _ romelic 
sokos sxeuls qmnis, fesvis Sewovis 
zonas Semoexveva, zogjer ki mis SignTac 
iWreba. sokos miceliumi niadagidan 
STanTqavs wyalsa da masSi gaxsnil mine-
ralur marilebs da mcenaris fesvs 
awvdis. samagierod, misgan iRebs misTvis 
mniSvnelovan organul nivTierebebs.

paraziti sokoebi. zogierTi soko 
parazitobs sxva cocxal organizmSi da 
mis xarjze ikvebeba. aseTi sokoebi ada-
mianis organoebSic arsebobs da sxvada-
sxva sokovan daavadebebs iwvevs.

safuari soko

sokos miceliumis simbiozi 
xis fesvebTan
(mikoriza)

saqmianoba 1.
cdisTvis momzadeba: CaasxiT sxvadasxva WiqaSi Tanabari raodenobis 
aduRebuli da auduRari rZe. dadgiT Wiqebi sibneleSi ramdenime 
saaTis ganmavlobaSi.
muSaobis msvleloba: aRniSneT, romel WiqaSi „gafuWda“ rZe.
vimsjeloT Sedegebze: riT SeiZleba aixsnas es movlena?

bateriebis saSualebiT miRebuli 
rZis produqtebi

33. baqteriebisa da sokoebis kveba
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mikoriza

saqmianoba 2.
aRWurviloba: mSrali safuari, Wiqa, Saqris fxvnili.
muSaobis msvleloba: 1. CayareT WiqaSi erTi mwikvi mSrali safuari. 2. 
daamateT erTi Cais kovzi Saqris fxvnili. 3. CaasxiT WiqaSi 2-3 
sufris kovzi Tbili wyali. 4. moaTavseT Wiqa Tbil adgilze 15 wuTis 
ganmavlobaSi.
vimsjeloT Sedegebze: ra SeamCnieT? rogor axsniT am movlenas?

  Ç
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koJris baqteriebi
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Tavis mxriv, mcenarisgan iRebs nax-
Sirwylebsa da mineralur mari-
lebs. amrigad, mcenaresa da fesvis 
koJris baqteriebs Soris yalib-
deba urTierTsasargeblo Tana-

• ratom gadaiqca rZe yvelad?
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gzavra Soreul mxareSi da sagzlad saWmelTan erTad rZec gaiyola. 
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kuWi gamoiyena. roca mobnelda, vaWarma Ramis gasaTevi adgili 
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cxvris kuWidan wyaliviT siTxe (Srati) gadmodinda, WurWelSi ki 
raRac didi TeTri kolti darCa. imedgacruebulma qenanma mainc 
gasinja es TeTri kolti da misma sasiamovno gemom gaakvirva. ase 
moevlina qveynierebas yveli.
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vebiT ikvebeba. tenian da organul niv-
TierebebiT mdidar garemoSi mcxovrebi 
sokoebis sakvebi swored am nivTiere-
bebis narCenebia.

safuari sokoebis sakvebi Saqaria. co-
mis gafuebis procesSi es sokoebi Saqars 
spirtad gardaqmnis. amasTan erTad ga-
moiyofa naxSirorJangi, romlis buS-
tukebi coms forovans xdis.

mikoriza. zogierTi qudiani soko xis 
fesvebTan simbiozs qmnis. aseT Tana-
cxovrebas mikoriza (berZn. mykes – 
soko, rhiza – fesvi) ewodeba. mikorizaSi 
wvrili Zafebi _ miceliumi _ romelic 
sokos sxeuls qmnis, fesvis Sewovis 
zonas Semoexveva, zogjer ki mis SignTac 
iWreba. sokos miceliumi niadagidan 
STanTqavs wyalsa da masSi gaxsnil mine-
ralur marilebs da mcenaris fesvs 
awvdis. samagierod, misgan iRebs misTvis 
mniSvnelovan organul nivTierebebs.

paraziti sokoebi. zogierTi soko 
parazitobs sxva cocxal organizmSi da 
mis xarjze ikvebeba. aseTi sokoebi ada-
mianis organoebSic arsebobs da sxvada-
sxva sokovan daavadebebs iwvevs.

safuari soko

sokos miceliumis simbiozi 
xis fesvebTan
(mikoriza)

saqmianoba 1.
cdisTvis momzadeba: CaasxiT sxvadasxva WiqaSi Tanabari raodenobis 
aduRebuli da auduRari rZe. dadgiT Wiqebi sibneleSi ramdenime 
saaTis ganmavlobaSi.
muSaobis msvleloba: aRniSneT, romel WiqaSi „gafuWda“ rZe.
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rZis produqtebi
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mikoriza

saqmianoba 2.
aRWurviloba: mSrali safuari, Wiqa, Saqris fxvnili.
muSaobis msvleloba: 1. CayareT WiqaSi erTi mwikvi mSrali safuari. 2. 
daamateT erTi Cais kovzi Saqris fxvnili. 3. CaasxiT WiqaSi 2-3 
sufris kovzi Tbili wyali. 4. moaTavseT Wiqa Tbil adgilze 15 wuTis 
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SeavseT cxrili „baqteriebis roli bunebasa da adamianis cxovrebaSi“:

organizmebi roli bunebasa da adamianis cxovrebaSi

lpobis baqteriebi

koJris baqteriebi

paraziti baqteriebi

safuarebi

qudiani sokoebi

heterotrofebi
mikoriza

1. CawereT cxrilis svetebSi Sesabamisi winadadebebis nomrebi:

1) ar aqvs qlorofili da plastidebi;
2) aqvs SeuzRudavi zrdis unari;
3) kvebis tipis mixedviT heterotrofebia;
4) naklebad moZravia.

cxovelebisa da sokoebis 

saerTo niSnebi

2. SeasworeT mcdari mtkicebebi:

a) miceliumi sokos sxeulia.
b) sokoebi avtotrofuli organizmebia, anu maT  mza organuli 
nivTierebebi esaWiroeba.
g) paraziti sokoebi sxva cocxali organizmebis xarjze ikvebeba.
d) sokoebi umdablesi mcenareebia.
e) yvela soko mravalujrediani organizmia.
v) sokoebs ar aqvs qloroplastebi da sxva plastidebi.
z) miceliumi aris xis fesvebisa da sokos sxeulis simbiozi.
T) soko mudmivad izrdeba.

sokoebi da baqteriebis umravlesoba kvebis tipis 
mixedviT warmoadgens –. sokoebisa da mcenareTa 
fesvebis simbiozs – ewodeba.

saqmianoba 1.
aRWurviloba: oTaxis mcenare, didi zomis minis WurWeli.
cdisTvis momzadeba: 1. didi zomis minis WurWelSi moaTavseT oTaxis 
mcenare. 2. daafareT WurWels minis saxuravi da 24 saaTis ganmav-
lobaSi sibneleSi dadgiT.
muSaobis msvleloba:� 24 saaTis Semdeg gamoitaneT WurWeli, saxu-
ravi moxadeT da masSi anTebuli sanTeli CauSviT.
vimsjeloT Sedegebze: a) ratom movaTavseT mcenare sibneleSi? b) ra 
mouva anTebul sanTels?

cocxali organizmebis sunTqva. cocxali organizmebis umravle-
soba cxovelqmedebis procesSi STanTqavs Jangbads da gamoyofs nax-
SirorJangs. am process sunTqva ewodeba. sunTqvis procesSi STan-
Tqmuli Jangbadi monawileobs organuli nivTierebebis daSlaSi, rom-
lis saboloo produqtebi wyali da naxSirorJangia. am procesSi gamo-
iyofa energia, romelic aucilebelia cocxali organizmis arsebo-
bisTvis. es energia iseT mniSvnelovan procesebze ixarjeba, 
rogoricaa zrda, ganviTareba da gamravleba.

saqmianoba 2.
aRWurviloba: oTaxis mcenare, vazelini.
cdisTvis momzadeba: 1. or-sam foTols orive mxareze wausviT vaze-
lini. 2. daakvirdiT foTlebs erTi kviris ganmavlobaSi.
muSaobis msvleloba:
џ aRwereT is cvlilebebi , romlebic foTlebs SeamCnieT.
vimsjeloT Sedegebze:
џ  rogor fiqrobT, ra aris am cvlilebebis mizezi?

• Tqveni azriT, ratom Seeqmna aseTi warmodgena mdidar qalbatons?

rogorc ki mecnierebma aRmoaCines, rom mcenareebi haers „asuf-
Tavebs“, maSinve modaSi Semovida maTi oTaxebSi dadgma. 
erTma mdidarma qalbatonma gadawyvita, sakuTar Tavze gamoecada es 
mecnieruli aRmoCena. man mosamsaxures ubrZana, saZinebelSi bevri 
oTaxis mcenare daedga. diliT qali Zlierma Tavis tkivilma gaaRviZa 
da manac gabrazebulma ganacxada, rom es mecnieruli aRmoCena erTi 
didi tyuili iyo da sxva araferi.

mcenareTa sunTqva

bageebi

34. mcenareTa sunTqva

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
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Jangbadi���naxSirorJangi

mcenareebis sunTqva. sunTqvis dros mce-
narec Jangbads moixmars da naxSirorJangs 
gamoyofs. zogierTi mcenare sunTqvisTvis 
saWiro Jangbads sxeulis mTeli zedapiriT 
STanTqavs, magaliTad, wyalmcenareebi wya-
lSi gaxsnil Jangbads sxeulis mTeli zeda-
piriT STanTqavs. mcenareTa umravlesoba 
bageebiTa da meWeWebiT sunTqavs. bevr 
mcenareSi bageebi foTlebis qveda mxarezea 
moTavsebuli. bageebis gaxsnisa da daketvis 
Sedegad foTlebSi Sedis haeri. rac Seexeba 

mcenareebisa da sokoebis 

saerTo niSnebi
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mikoriza
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34. mcenareTa sunTqva

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
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Jangbadi���naxSirorJangi

mcenareebis sunTqva. sunTqvis dros mce-
narec Jangbads moixmars da naxSirorJangs 
gamoyofs. zogierTi mcenare sunTqvisTvis 
saWiro Jangbads sxeulis mTeli zedapiriT 
STanTqavs, magaliTad, wyalmcenareebi wya-
lSi gaxsnil Jangbads sxeulis mTeli zeda-
piriT STanTqavs. mcenareTa umravlesoba 
bageebiTa da meWeWebiT sunTqavs. bevr 
mcenareSi bageebi foTlebis qveda mxarezea 
moTavsebuli. bageebis gaxsnisa da daketvis 
Sedegad foTlebSi Sedis haeri. rac Seexeba 

mcenareebisa da sokoebis 

saerTo niSnebi
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meWeWebs, isini safevSia (korpSia) moTavsebuli.
xmeleTis mcenareebSi haeri mezobeli ujredebis daSlis Sedegad 

warmoqmnili didi sahaero Rruebis saSualebiT xvdeba. es ujredSorisi 
sivrceebi mniSvnelovan rols TamaSobs mcenareTa sunTqvaSi.

mcenareTa fesvebis sunTqva. mcenaris sxva organoebis msgavsad, 
fesvebic Jangbads STanTqavs da naxSirorJangs gamoyofs. mcenareebi, 
romlebic mkvriv, Tixnar an daWaobebul niadagebze izrdeba, 
Jangbadis naklebobas ganicdis. aseT niadagebSi wyali haers aZevebs da 
ase aferxebs mcenareTa sunTqvas. tropikul mcenareebs uviTardeba 
e.w. sahaero fesvebi, romlebic uzrunvelyofs Jangbadis damatebiT 
miwodebas.

imisaTvis, rom fesvebs haeri Seuferxeblad miewodebodes, zamTris 
miwuruls sasurvelia, skolis ezoSi an saxlis axlomaxlo mdgar 
xeebs garSemo miwa ToxiT gavufxvieroT.

107106

gamoiyeneT suraTi da SeavseT mocemuli cxrili. ra kavSiria foto-
sinTezsa da sunTqvas Soris?

1. CasviT gamotovebuli sityvebi: 1) mcenareebi sunTqvisas STanTqavs 
–. 2) mcenareebi sunTqvisas gamoyofs –. 3) sunTqvisas organuli 
nivTierebebi –. 4) mcenareebi sunTqavs – ganmavlobaSi. 5) sunTqavs 
mcenaris – organoebi. 6) fotosinTezis dros Jangbadi – ufro me-
tia, vidre  sunTqvis dros –.

sunTqva

cocxali organizmebis umravlesoba cxovelqmede-
bis procesSi STanTqavs Jangbads da gamoyofs 
naxSirorJangs. am process – ewodeba.

saqmianoba. SeikaveT sunTqva 20-30 wm-is ganmavlobaSi. romelma 
Tqvenganma gaZlo ufro didxans? ras grZnobdiT am dros?

adamians sakvebis gareSe 1_1,5 Tve SeuZlia gaZlos, wylis gareSe _ 
ramdenime dRe, haeris gareSe ki _ mxolod ramdenime wuTi. sunTqvis 
SeCereba 5-6 wuTis ganmavlobaSi sikvdils iwvevs.

traqea filtvi

sunTqva xmeleTze. xmeleTis cxovelebis 
sunTqvis organoebia traqeebi da filtvebi. 
traqeebi milebia, romlebic mweris mTel 
sxeuls qselavs. mwerebs mucelze aqvT spe-
cialuri xvrelebi, romelTa saSualebiTac 
muclis kunTebis SekumSvisas haeri orga-
nizmSi xvdeba.

filtvebi, ise rogorc traqeebi, atmos-
feruli JangbadiT sunTqvisTvis gamoiyeneba 
zogierTi cxovelis (ZuZumwovrebis da frin-
velebis) filtvebi Sedgeba mravali Txel-

sunTqva xmeleTze

cxovelTa sunTqva. cxovelebi, mcenareebis msgavsad, JangbadiT 
sunTqaven, romelsac haeridan an wylidan iTviseben. erTujredianebi 
da zogierTi mravalujredianic Jangbads sxeulis mTeli zedapiriT 
iTvisebs.

sabinadro garemo pirobebis mixedviT cxovelebs gansxvavebuli 
tipis sunTqvis organoebi CamouyalibdaT.

sunTqva wyalSi. cxovelTa sunTqvis organoebi sxvadasxvanairia. 
wyalSi mcxovrebi cxovelebis umravlesoba layuCebiT sunTqavs. la-
yuCebi daqselilia uamravi sisxlZarRviT, romelTa saSualebiTac 
wyalSi gaxsnili Jangbadi sisxlSi xvdeba, sisxlidan wyalSi ki _ naxSi-
rorJangi. layuCebi aqvT kibosnairebs, Tevzebsa da zogierT 
molusksac.

35.  cxovelTa sunTqva

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi
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mxolod mzis sinaTlis 
arsebobisas

mxolod qlorofilis 
Semcvel mwvane ujredebSi

gamoiyofa

STainTqmeba

sinTezirdeba

STainTqmeba

fotosinTezi             sunTqva           �������

mimdinareobis 
pirobebi

procesis 
adgili

Jangbadi
naxSirorJangi
organuli 
nivTierebebi

energia

Sesadarebeli 
niSnebi
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meWeWebs, isini safevSia (korpSia) moTavsebuli.
xmeleTis mcenareebSi haeri mezobeli ujredebis daSlis Sedegad 

warmoqmnili didi sahaero Rruebis saSualebiT xvdeba. es ujredSorisi 
sivrceebi mniSvnelovan rols TamaSobs mcenareTa sunTqvaSi.

mcenareTa fesvebis sunTqva. mcenaris sxva organoebis msgavsad, 
fesvebic Jangbads STanTqavs da naxSirorJangs gamoyofs. mcenareebi, 
romlebic mkvriv, Tixnar an daWaobebul niadagebze izrdeba, 
Jangbadis naklebobas ganicdis. aseT niadagebSi wyali haers aZevebs da 
ase aferxebs mcenareTa sunTqvas. tropikul mcenareebs uviTardeba 
e.w. sahaero fesvebi, romlebic uzrunvelyofs Jangbadis damatebiT 
miwodebas.

imisaTvis, rom fesvebs haeri Seuferxeblad miewodebodes, zamTris 
miwuruls sasurvelia, skolis ezoSi an saxlis axlomaxlo mdgar 
xeebs garSemo miwa ToxiT gavufxvieroT.

107106

gamoiyeneT suraTi da SeavseT mocemuli cxrili. ra kavSiria foto-
sinTezsa da sunTqvas Soris?

1. CasviT gamotovebuli sityvebi: 1) mcenareebi sunTqvisas STanTqavs 
–. 2) mcenareebi sunTqvisas gamoyofs –. 3) sunTqvisas organuli 
nivTierebebi –. 4) mcenareebi sunTqavs – ganmavlobaSi. 5) sunTqavs 
mcenaris – organoebi. 6) fotosinTezis dros Jangbadi – ufro me-
tia, vidre  sunTqvis dros –.

sunTqva

cocxali organizmebis umravlesoba cxovelqmede-
bis procesSi STanTqavs Jangbads da gamoyofs 
naxSirorJangs. am process – ewodeba.

saqmianoba. SeikaveT sunTqva 20-30 wm-is ganmavlobaSi. romelma 
Tqvenganma gaZlo ufro didxans? ras grZnobdiT am dros?

adamians sakvebis gareSe 1_1,5 Tve SeuZlia gaZlos, wylis gareSe _ 
ramdenime dRe, haeris gareSe ki _ mxolod ramdenime wuTi. sunTqvis 
SeCereba 5-6 wuTis ganmavlobaSi sikvdils iwvevs.

traqea filtvi

sunTqva xmeleTze. xmeleTis cxovelebis 
sunTqvis organoebia traqeebi da filtvebi. 
traqeebi milebia, romlebic mweris mTel 
sxeuls qselavs. mwerebs mucelze aqvT spe-
cialuri xvrelebi, romelTa saSualebiTac 
muclis kunTebis SekumSvisas haeri orga-
nizmSi xvdeba.

filtvebi, ise rogorc traqeebi, atmos-
feruli JangbadiT sunTqvisTvis gamoiyeneba 
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sunTqva xmeleTze
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35.  cxovelTa sunTqva
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daajgufeT suraTze warmodgenili cxovelebi sacxovrebeli garemos 
mixedviT da daasaxeleT maTi sasunTqi organoebi.

mwerebis sasunTqi organoebia –, kiboebi sun-
Tqaven –, frinvelebi ki –.

1. daasruleT winadadebebi. wyalSi sunTqva xorcieldeba –, xolo 
xmeleTze  –. mwerebSi sasunTqi sistema warmodgenilia –. kanis 
tipis sunTqva ganviTarebulia –. erTujrediani organizmebi, 
nawlavRruianebi da zogierTi Wia sunTqavs –. sunTqvisas orga-
nizmSi Sedis – da gamoiyofa –.  Jangbadi aucilebelia –.
2. upasuxeT kiTxvebs: a) Tu Tavkombalas wylidan xmeleTze amovi-
yvanT, is daiRupeba. bayayi ki mSvenivrad grZnobs Tavs wyalSic da 
xmeleTzec. rogor axsniT am movlenas? b) ratom  amodis wvimis Sem-
deg Wiayela miwis zedapirze?
3. kanis tipis sunTqva adamiansac aqvs, magram bayays is ukeT aqvs 
ganviTarebuli. Tqveni azriT, ratom?

traqeebi
layuCebi
filtvebi

1. SearCieT swori pasuxi:
џ�ZaRls gaaCnia garegani / Sinagani ConCxi.
џ�meqanikuri / gamtari qsovili mcenaris ConCxs qmnis.
џ�garegani ConCxi aqvs Txunelas / kibos.
џ�erTujrediani organizmebi ar gadaadgildeba wamwamebis / 
kunTebis meSveobiT.

2. daalageT cxovelebi kvebis tipis mixedviT

mtaceblebi

balaxismWamelebi

nairmWamelebi

3. gamotovebuli adgilebis magivrad CasviT sakvanZo sityvebi: 1. – 
saxlobs parkosani mcenareebis fesvebze, SeuZlia, haeridan SeiTvi-
sos azoti da ise gardaqmnas, rom mcenarem gamoiyenos. 2 – xrwnis 
mkvdari cxovelebisa da mcenareebis narCenebs, aqcevs mas neSom-
palad da ase monawileobs niadagis formirebaSi. 3. – saxldeba 
mcenareebis, cxovelebisa da adamianebis organizmebSi da iwvevs da-
avadebebs. 4. – cxovelqmedebis Sedegad comi iwyebs afuebas.
sakvanZo sityvebi: lpobis baqteriebi, safuarebi, koJris baqteriebi, 
paraziti baqteriebi.

4. SeasworeT mcdari mtkicebebi: a) fotosinTezis dros STainTqmeba 
Jangbadi. b) fotosinTezis dros ixarjeba organuli nivTierebebi. 
g) fotosinTezisTvis saWiroa mzis energia. d) sunTqvis dros 
warmoiqmneba organuli nivTierebebi.

5. amoarCieT sami swori pasuxi, romelic dakavSirebulia fotosin-
Tezis mniSvnelobasTan:
a) gamoiyofa Jangbadi, romliTac sunTqaven sxva cocxali organiz-
mebi. b) xeli eSleba niadagis daSlas. g) STanTqavs naxSirorJangs, 
romelsac sunTqvis dros gamoyofen sxva organizmebi, maT Soris, 
mcenareebi. d) warmoiqmneba organuli nivTierebebi, romlebsac 
sakvebad iyeneben sxva cocxali organizmebi.

6. ra nivTierebebi miewodeba mcenares niadagidan kvebis Sedegad?
a) Jangbadi da wyali. b) wyali da mineraluri nivTierebebi. g) naxSir-
orJangi da wyali. d) organuli nivTierebebi.

kedliani buStukisagan, romlebic sisxlZarRvebiT aris daqselili 
da sadac mimdinareobs kidec intensiuri airTa cvla.

wyalxmeleTa cxovelebi (amfibiebi) filtvebis garda, kaniTac sun-
Tqaven.
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Jangbadi. b) fotosinTezis dros ixarjeba organuli nivTierebebi. 
g) fotosinTezisTvis saWiroa mzis energia. d) sunTqvis dros 
warmoiqmneba organuli nivTierebebi.
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Tezis mniSvnelobasTan:
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gamoangariSebulia, rom sxvadasxva mcenare sxvadasxva raodenobis 
wyals aorTqlebs. magaliTad, zrdasruli simindi dRe-Ramis gan-
mavlobaSi 800 g wyals aorTqlebs, kombosto _ 1 l-s, Wadari ki _ 
daaxloebiT 60 litrs.

wyali ujredis ZiriTadi Semadgeneli komponentia da rTuli sasi-
cocxlo procesebis mimdinareobas uzrunvelyofs. wylis gareSe uj-
redi iRupeba. niadagidan fesvebis saSualebiT mcenareSi mudmivad Se-
dis wyali da masSi gaxsnili mineraluri marilebi. STanTqmuli wyali, 
masSi gaxsnili mineraluri nivTierebebiT, WurWlebis saSualebiT mie-
wodeba Reros, foTlebsa da mcenaris sxva organoebs. wylis verti-
kaluri mimarTulebiT gadaadgilebas fesvuri wneva da foTlebis mier 
wylis aorTqleba uzrunvelyofs.

mcenareTa mier wylis aorTqleba. niadagidan Sewovili wylis garkveuli 
(mcire) raodenoba fotosinTezis dros ixarjeba. ufro didi raodenoba ki 
ZiriTadad foTlis bageebis saSualebiT orTqldeba. mcenareTa mier wylis 
aorTqlebis process transpiracia ewodeba. aorTqlebis intensivoba gare-
mo pirobebzea damokidebuli. maRali temperaturisa da mzis Zlieri gana-
Tebis pirobebSi, agreTve qaris dros aorTqlebis siCqare izrdeba, xolo 

wynari, wvimiani amindis dros ki – mcirdeba.

· rogor fiqrobT, razea aorTqlebis intensivoba damokidebuli?

kolbas Tavi bambiT dauceT, raTa masSi haerma ar SeaRwios. 3. daakvirdiT 
raRac drois Semdeg rogor aorTqldeba da wylis wveTebiT daifareba 
kolbis kedlebi.

saqmianoba. mcenareebis mier wylis aorTqlebaze dakvirveba.
aRWurviloba. oTaxis mcenare nemsiwvera (an nebismieri sxva), 
kolba, bamba.
muSaobis msvleloba: 1. gadmoswieT mcenaris foTlebiani toti 
da moaTavseT wylian kolbaSi ise, rom foTlebi ar moaWraT. 2. 

transpiraciis regulacia. foTlis bageebis gaxsna da daketva saSuale-
bas aZlevs mcenares, gazardos an Seamciros aorTqlebis intensivoba.  
mcenareTa umravlesobis bageebi, rogorc wesi, Riaa dRis ganmavlobaSi da 
daxurulia RamiT (sibneleSi). tenis naklebobisas foTlis bageebi dRis 
ganmavlobaSic daxurulia. mcenareebs, romlebic tenian adgilebSi binad-

nivTierebebis transporti, gamoyofa, gamravleba 
da ganviTareba cocxal organizmebSi

ase gamoiyureba 
bage mikroskopiT 
daTvalierebisas

garda amisa, aorTqleba mcenares gadaxurebisgan icavs. zogjer, maRali 
tenianobis pirobebSi, aorTqleba mcirdeba da SesaZlebeli xdeba foT-
lebis zedapirze wylis wveTebis danaxva. am movlenas gutacia ewodeba.

foTolcvena. Semodgomaze, acivebasTan erTad, mcenaris fesvuri wneva 
TandaTan ecema da wylis Sewovac mcirdeba. Sedegad, wylis maragis aor-
Tqlebis Tavidan asacileblad iwyeba foTolcvena. am dros Rerosa da 
foTlis yunws Soris Cndeba gakorpebuli gamyofi fena. foTlebSi qloro-
fili iSleba da sxva pigmentebi ufro da ufro Warbobs. foTolcvena 
zogjer zafxulis cxel periodSic aRiniSneba, roca mcenares teni ar 
hyofnis.

daalageT movlenebi bunebaSi mimdinare procesebis Tanamimdevrobis 
mixedviT: a) foTlebSi iSleba qlorofili; b) foToli fers icvlis; g) 
foTolsa da Reros Soris warmoiqmneba gakorpebuli fena; d) fo-
Toli wablisferi xdeba; e) foToli tots swydeba; v) foToli vardeba.

transpiracia
foTolcvena
gamyofi fena

1. upasuxeT kiTxvebs: 1) mcenareebis umravlesobas bageebi ganlagebuli aqvs 
foTlebis qveda mxareze. rogor fiqrobT, sad aqvs bageebi dumfaras? 2) 
zogierTi tropikuli mcenaris qveS mzian amindSi SeuZlebelia Tavis Sefa-
reba, radgan  Crdils ar iZleva. ra damcvelobiTi saSualebebi ganuviTarda 
aseT mcenareebs  gadaxurebis Tavidan asacileblad?
2. amoxseniT amocanebi: a) TeTrTaviani kombosto dRe-Ramis ganmavlobaSi 5 
Wiqa wyals aorTqlebs. ramdeni vedro wyali iqneba 40 kombostos mosar-
wyavad saWiro, Tu erT vedroSi 10 l wyali Cadis, xolo WiqaSi _ 200 ml wyali. 
b) cxeli dRis ganmavlobaSi aryis xe 6 vedro wyals  aorTqlebs. ramden litr 
wyals aorTqlebs aryis xe zafxulis ganmavlobaSi, Tu erTi vedro 10 litr 
wyals itevs?

mcenareTa mier wylis aorTqlebis process 
– ewodeba. wylis maragis aorTqlebis 
asacileblad iwyeba –. foTolcvenis dros 
Rerosa da foTlis yunws Soris Cndeba –.

gakorpebuli 
gamyofi 
fena

foTolmcveni da maradmwvane mcena-
reebi. mcenareebs, romlebsac weliwadis 
civ periodSi foTlebi scviva, foTol-
mcveni mcenareebi ewodeba. im mcenareebs 
ki, romelTa foTlebi simwvanes inar-
Cunebs, – maradmwvane mcenareebi. miuxeda-
vad imisa, rom maradmwvane mcenareebis-
Tvis ar aris damaxasiaTebeli foTol-
cvena, moberebuli foTlebi periodulad 
mainc cviva. magaliTad, fiWvis wiwvebis 
cvena 2-3 weliwadSi erTxel xdeba, xolo 
naZvis wiwvebisa – 5-7 weliwadSi erTxel.

foTocveniT 
mcenare Tavidan 
icilebs 
foTlebSi 
dagrovil mavne 
nivTierebebs 

robs (mag., begonia, fikusi), gaaCnia msxvili foTlebi, didi 
raodenobis bageebiT, da dabali fesvuri wneva.

aorTqlebis mniSvneloba. mcenaris foTlebis mier 
wylis aorTqlebis gamo mudmivad mimdinareobs wylisa da  
masSi gaxsnili nivTierebebis moZraoba fesvidan foTle-
bisken. mcenaris mier mineraluri marilebis aTvisebasTan 
erTad wylis nakadiT Semosvlas iwyebs axali nivTierebebi. 

333

Tavi 6
36. mcenareTa mier wylis aorTqleba. foTolcvena

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

  Ç
ap üçün deyil



111110

gamoangariSebulia, rom sxvadasxva mcenare sxvadasxva raodenobis 
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· rogor fiqrobT, razea aorTqlebis intensivoba damokidebuli?

kolbas Tavi bambiT dauceT, raTa masSi haerma ar SeaRwios. 3. daakvirdiT 
raRac drois Semdeg rogor aorTqldeba da wylis wveTebiT daifareba 
kolbis kedlebi.

saqmianoba. mcenareebis mier wylis aorTqlebaze dakvirveba.
aRWurviloba. oTaxis mcenare nemsiwvera (an nebismieri sxva), 
kolba, bamba.
muSaobis msvleloba: 1. gadmoswieT mcenaris foTlebiani toti 
da moaTavseT wylian kolbaSi ise, rom foTlebi ar moaWraT. 2. 

transpiraciis regulacia. foTlis bageebis gaxsna da daketva saSuale-
bas aZlevs mcenares, gazardos an Seamciros aorTqlebis intensivoba.  
mcenareTa umravlesobis bageebi, rogorc wesi, Riaa dRis ganmavlobaSi da 
daxurulia RamiT (sibneleSi). tenis naklebobisas foTlis bageebi dRis 
ganmavlobaSic daxurulia. mcenareebs, romlebic tenian adgilebSi binad-

nivTierebebis transporti, gamoyofa, gamravleba 
da ganviTareba cocxal organizmebSi

ase gamoiyureba 
bage mikroskopiT 
daTvalierebisas

garda amisa, aorTqleba mcenares gadaxurebisgan icavs. zogjer, maRali 
tenianobis pirobebSi, aorTqleba mcirdeba da SesaZlebeli xdeba foT-
lebis zedapirze wylis wveTebis danaxva. am movlenas gutacia ewodeba.

foTolcvena. Semodgomaze, acivebasTan erTad, mcenaris fesvuri wneva 
TandaTan ecema da wylis Sewovac mcirdeba. Sedegad, wylis maragis aor-
Tqlebis Tavidan asacileblad iwyeba foTolcvena. am dros Rerosa da 
foTlis yunws Soris Cndeba gakorpebuli gamyofi fena. foTlebSi qloro-
fili iSleba da sxva pigmentebi ufro da ufro Warbobs. foTolcvena 
zogjer zafxulis cxel periodSic aRiniSneba, roca mcenares teni ar 
hyofnis.

daalageT movlenebi bunebaSi mimdinare procesebis Tanamimdevrobis 
mixedviT: a) foTlebSi iSleba qlorofili; b) foToli fers icvlis; g) 
foTolsa da Reros Soris warmoiqmneba gakorpebuli fena; d) fo-
Toli wablisferi xdeba; e) foToli tots swydeba; v) foToli vardeba.

transpiracia
foTolcvena
gamyofi fena

1. upasuxeT kiTxvebs: 1) mcenareebis umravlesobas bageebi ganlagebuli aqvs 
foTlebis qveda mxareze. rogor fiqrobT, sad aqvs bageebi dumfaras? 2) 
zogierTi tropikuli mcenaris qveS mzian amindSi SeuZlebelia Tavis Sefa-
reba, radgan  Crdils ar iZleva. ra damcvelobiTi saSualebebi ganuviTarda 
aseT mcenareebs  gadaxurebis Tavidan asacileblad?
2. amoxseniT amocanebi: a) TeTrTaviani kombosto dRe-Ramis ganmavlobaSi 5 
Wiqa wyals aorTqlebs. ramdeni vedro wyali iqneba 40 kombostos mosar-
wyavad saWiro, Tu erT vedroSi 10 l wyali Cadis, xolo WiqaSi _ 200 ml wyali. 
b) cxeli dRis ganmavlobaSi aryis xe 6 vedro wyals  aorTqlebs. ramden litr 
wyals aorTqlebs aryis xe zafxulis ganmavlobaSi, Tu erTi vedro 10 litr 
wyals itevs?

mcenareTa mier wylis aorTqlebis process 
– ewodeba. wylis maragis aorTqlebis 
asacileblad iwyeba –. foTolcvenis dros 
Rerosa da foTlis yunws Soris Cndeba –.

gakorpebuli 
gamyofi 
fena

foTolmcveni da maradmwvane mcena-
reebi. mcenareebs, romlebsac weliwadis 
civ periodSi foTlebi scviva, foTol-
mcveni mcenareebi ewodeba. im mcenareebs 
ki, romelTa foTlebi simwvanes inar-
Cunebs, – maradmwvane mcenareebi. miuxeda-
vad imisa, rom maradmwvane mcenareebis-
Tvis ar aris damaxasiaTebeli foTol-
cvena, moberebuli foTlebi periodulad 
mainc cviva. magaliTad, fiWvis wiwvebis 
cvena 2-3 weliwadSi erTxel xdeba, xolo 
naZvis wiwvebisa – 5-7 weliwadSi erTxel.

foTocveniT 
mcenare Tavidan 
icilebs 
foTlebSi 
dagrovil mavne 
nivTierebebs 

robs (mag., begonia, fikusi), gaaCnia msxvili foTlebi, didi 
raodenobis bageebiT, da dabali fesvuri wneva.

aorTqlebis mniSvneloba. mcenaris foTlebis mier 
wylis aorTqlebis gamo mudmivad mimdinareobs wylisa da  
masSi gaxsnili nivTierebebis moZraoba fesvidan foTle-
bisken. mcenaris mier mineraluri marilebis aTvisebasTan 
erTad wylis nakadiT Semosvlas iwyebs axali nivTierebebi. 
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saqmianoba. aswieT erTi xeli maRla, meore ki dauSviT. erTi wuTis 
Semdeg orive xeli magidaze dadeT.
vimsjeloT Sedegebze:
џ ratom gafermkrTalda aweuli xeli da gawiTlda CamoSvebuli?

(eriTrocitebi) sisxls wiTel fers aZlevs. maT 
Jangbadi ujredebamde miaqvs da monawileobs 
qsovilebSi dagrovili naxSirorJangis orga-
nizmidan gamodevnaSi. sisxlis TeTri  ujrede-
bi (leikocitebi) anadgurebs organizmSi mox-
vedril ucxo nawilakebs, avadmyofobis gamom-
wvev mikroorganizmebs. sisxlis firfitebi, e.w. 
Trombocitebi sisxlis Sededebis procesSi mo-
nawileobs. organizmSi mocirkulire sisxls 
sakvebi nivTierebebi miaqvs qsovilebTan, iqidan 
ki dagrovili mavne nivTierebebi gamoaqvs.

arteriuli da venuri sisxli. Cveulebriv, 
xerxemliani cxovelebis sisxlis mimoqcevis 
sistemaSi ori saxis sisxli cirkulirebs _ ar-
teriuli da venuri. JangbadiT gajerebul 
sisxls arteriuls uwodeben, xolo naxSiror-
JangiT gajerebuls _ venurs.

ZuZumwovrebsa da frinvelebSi arteriuli 
da venuri sisxli erTmaneTSi ar ireva, magram 

џ� ratom mosdis adamians sisxli sxeulis nebismieri nawilis gaWrisas?
џ� ra uzrunvelyofs sisxlis moZraobas sxeulSi?
џ� ra mniSvneloba aqvs sisxlis moZraobas organizmisaTvis?

erTujredian organizmebSi, magaliTad, amebasa da infuzoria-qala-
manaSi, sxvadasxva nivTierebebi sxeulis erTi nawilidan meoreSi citop-
lazmis gamudmebuli moZraobis saSualebiT gadaitaneba. mravaluj-
rediani organizmebis ujredebi ki cxovelqmedebisTvis saWiro nivTi-
erebebs maT garSemo arsebuli qsoviluri siTxidan iRebs. zogierT Wi-
as, mwersa da uxerxemlo cxovelSi es siTxe mTel sxeulSi cirkulirebs 
da hemolimfa ewodeba. cxovelTa umravlesobaSi nivTierebaTa trans-
portireba sisxlis mimoqcevis sistemiT xorcieldeba.

bayayebSi, xvlikebsa da gvelebSi gulis erT-erT ganyofilebaSi 
sisxli erTmaneTs ereva. ase rom, sxeulis organoebis umravlesobas 
Sereuli sisxli miewodeba.

guli da sisxlZarRvebi. bevri cocxali arsebis organizmSi sisxlis 
moZraoba gulisa da sisxlZarRvebis saSualebiT xdeba. sisxlZar-
Rvebi sami saxisaa – arteriebi, venebi  da kapilarebi.

sisxlZarRvebs, romelTa saSualebiTac sisxli gulisken miedineba, 
venebs uwodeben, xolo sisxlZarRvebs, romelTa saSualebiTac sisxli 
gulidan gaedineba – arteriebs. kapilarebi wvrili sisxlZarRvebia, 
romlebic mTel sxeuls qselavs. swored maTi saSualebiT myardeba 
kavSiri ujredebsa da sisxls Soris. sisxls, romelic kapilarebSi 
nela miedineba, ujredebSi Jangbadi da sakvebi nivTierebebi miaqvs, 
iqidan ki daSlis uvargisi produqtebi da naxSirorJangi gamoaqvs. ase 
mimdinareobs nivTierebaTa cvla.

1. daasruleT ganmartebebi: a) vena sisxlZarRvia, romliTac sisxli – 
miedineba. b) arteria sisxlZarRvia, romliTac sisxli – gaedineba. g) – 
uwvrilesi sisxlZarRvebia, romlebSic mimdinareobs nivTierebaTa 
cvla ujredsa da sisxls Soris. d) arteriuli sisxli gajerebulia –. e) 
venuri sisxli gajerebulia –.
2. moZebneT marTebuli mtkicebebi: 1) sisxli Sedgeba plazmisa da for-
miani elementebisgan. 2) yvela cxovelSi sisxls gadaaqvs mxolod Jang-
badi. 3) xerxemliani cxovelebis sisxlis mimoqcevis sistema Sedgeba 
gulisa da sisxlZarRvebisgan. 4) arteriebi uwvrilesi sisxlZarRvebia, 
romlebSic mimdinareobs nivTierebaTa cvla.

sisxlis mimoqcevis sistema
guli
sisxlZarRvebi
arteria
vena
kapilari

– satransporto sistemaa, romelic Sedgeba 
– da – da uzrunvelyofs nivTierebaTa 
gadatanas organizmSi. sisxlZarRvebs, ro-
melTa saSualebiTac sisxli gulisken miedi-
neba – uwodeben, xolo sisxlZarRvebs, 
romlebiTac sisxli gulidan gamoedineba –. 
wvril sisxlZarRvebs, romlebic venebsa da 
arteriebs akavSirebs – uwodeben.

nivTierebaTa transporti cxovelebSi. cxovelTa umravlesobas ga-
aCnia satransporto sistema, romelic organizmSi nivTierebebis ga-
datanas uzrunvelyofs. es aris sisxlis mimoqcevis sistema, romelic  
gulisa da sisxlZarRvebisgan Sedgeba. sisxlZarRvebSi sisxli cirku-
lirebs. cxovelTa umravlesobis sisxli Sedgeba uferuli siTxis _ 
plazmisa _ da formiani elementebisgan. sisxlis wiTeli ujredebi 

leikociti

eriTrociti

Trombociti 

sisxlis plazma

37. cxovelTa satransporto sistema

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

gansazRvreT sqemaze miTiTebuli cnebebi.

sisxli

plazma 
sisxlis formiani 
elementebi

? ? ?

guli sisxlZarRvebi

? ? ?

sisxlis mimoqcevis sistema
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saqmianoba. aswieT erTi xeli maRla, meore ki dauSviT. erTi wuTis 
Semdeg orive xeli magidaze dadeT.
vimsjeloT Sedegebze:
џ ratom gafermkrTalda aweuli xeli da gawiTlda CamoSvebuli?

(eriTrocitebi) sisxls wiTel fers aZlevs. maT 
Jangbadi ujredebamde miaqvs da monawileobs 
qsovilebSi dagrovili naxSirorJangis orga-
nizmidan gamodevnaSi. sisxlis TeTri  ujrede-
bi (leikocitebi) anadgurebs organizmSi mox-
vedril ucxo nawilakebs, avadmyofobis gamom-
wvev mikroorganizmebs. sisxlis firfitebi, e.w. 
Trombocitebi sisxlis Sededebis procesSi mo-
nawileobs. organizmSi mocirkulire sisxls 
sakvebi nivTierebebi miaqvs qsovilebTan, iqidan 
ki dagrovili mavne nivTierebebi gamoaqvs.

arteriuli da venuri sisxli. Cveulebriv, 
xerxemliani cxovelebis sisxlis mimoqcevis 
sistemaSi ori saxis sisxli cirkulirebs _ ar-
teriuli da venuri. JangbadiT gajerebul 
sisxls arteriuls uwodeben, xolo naxSiror-
JangiT gajerebuls _ venurs.

ZuZumwovrebsa da frinvelebSi arteriuli 
da venuri sisxli erTmaneTSi ar ireva, magram 

џ� ratom mosdis adamians sisxli sxeulis nebismieri nawilis gaWrisas?
џ� ra uzrunvelyofs sisxlis moZraobas sxeulSi?
џ� ra mniSvneloba aqvs sisxlis moZraobas organizmisaTvis?

erTujredian organizmebSi, magaliTad, amebasa da infuzoria-qala-
manaSi, sxvadasxva nivTierebebi sxeulis erTi nawilidan meoreSi citop-
lazmis gamudmebuli moZraobis saSualebiT gadaitaneba. mravaluj-
rediani organizmebis ujredebi ki cxovelqmedebisTvis saWiro nivTi-
erebebs maT garSemo arsebuli qsoviluri siTxidan iRebs. zogierT Wi-
as, mwersa da uxerxemlo cxovelSi es siTxe mTel sxeulSi cirkulirebs 
da hemolimfa ewodeba. cxovelTa umravlesobaSi nivTierebaTa trans-
portireba sisxlis mimoqcevis sistemiT xorcieldeba.

bayayebSi, xvlikebsa da gvelebSi gulis erT-erT ganyofilebaSi 
sisxli erTmaneTs ereva. ase rom, sxeulis organoebis umravlesobas 
Sereuli sisxli miewodeba.

guli da sisxlZarRvebi. bevri cocxali arsebis organizmSi sisxlis 
moZraoba gulisa da sisxlZarRvebis saSualebiT xdeba. sisxlZar-
Rvebi sami saxisaa – arteriebi, venebi  da kapilarebi.

sisxlZarRvebs, romelTa saSualebiTac sisxli gulisken miedineba, 
venebs uwodeben, xolo sisxlZarRvebs, romelTa saSualebiTac sisxli 
gulidan gaedineba – arteriebs. kapilarebi wvrili sisxlZarRvebia, 
romlebic mTel sxeuls qselavs. swored maTi saSualebiT myardeba 
kavSiri ujredebsa da sisxls Soris. sisxls, romelic kapilarebSi 
nela miedineba, ujredebSi Jangbadi da sakvebi nivTierebebi miaqvs, 
iqidan ki daSlis uvargisi produqtebi da naxSirorJangi gamoaqvs. ase 
mimdinareobs nivTierebaTa cvla.

1. daasruleT ganmartebebi: a) vena sisxlZarRvia, romliTac sisxli – 
miedineba. b) arteria sisxlZarRvia, romliTac sisxli – gaedineba. g) – 
uwvrilesi sisxlZarRvebia, romlebSic mimdinareobs nivTierebaTa 
cvla ujredsa da sisxls Soris. d) arteriuli sisxli gajerebulia –. e) 
venuri sisxli gajerebulia –.
2. moZebneT marTebuli mtkicebebi: 1) sisxli Sedgeba plazmisa da for-
miani elementebisgan. 2) yvela cxovelSi sisxls gadaaqvs mxolod Jang-
badi. 3) xerxemliani cxovelebis sisxlis mimoqcevis sistema Sedgeba 
gulisa da sisxlZarRvebisgan. 4) arteriebi uwvrilesi sisxlZarRvebia, 
romlebSic mimdinareobs nivTierebaTa cvla.

sisxlis mimoqcevis sistema
guli
sisxlZarRvebi
arteria
vena
kapilari

– satransporto sistemaa, romelic Sedgeba 
– da – da uzrunvelyofs nivTierebaTa 
gadatanas organizmSi. sisxlZarRvebs, ro-
melTa saSualebiTac sisxli gulisken miedi-
neba – uwodeben, xolo sisxlZarRvebs, 
romlebiTac sisxli gulidan gamoedineba –. 
wvril sisxlZarRvebs, romlebic venebsa da 
arteriebs akavSirebs – uwodeben.

nivTierebaTa transporti cxovelebSi. cxovelTa umravlesobas ga-
aCnia satransporto sistema, romelic organizmSi nivTierebebis ga-
datanas uzrunvelyofs. es aris sisxlis mimoqcevis sistema, romelic  
gulisa da sisxlZarRvebisgan Sedgeba. sisxlZarRvebSi sisxli cirku-
lirebs. cxovelTa umravlesobis sisxli Sedgeba uferuli siTxis _ 
plazmisa _ da formiani elementebisgan. sisxlis wiTeli ujredebi 

leikociti

eriTrociti

Trombociti 

sisxlis plazma

37. cxovelTa satransporto sistema

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

gansazRvreT sqemaze miTiTebuli cnebebi.

sisxli

plazma 
sisxlis formiani 
elementebi

? ? ?

guli sisxlZarRvebi

? ? ?

sisxlis mimoqcevis sistema
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cxovelqmedebis procesis Sedegad organizmSi grovdeba daSlis sabo-
loo produqtebi _ momSxamveli nivTierebebi, Warbi wyali da marilebi.

gamomyofi organoebi da sistema cxovelebSi. zemoT CamoTvlili niv-
Tierebebis gamosayofad cxovelebs ganuviTarda gamomyofi sistema. ga-
moyofis procesi aris organizmis cxovelqmedebis Sedegad warmoqmnili 
da dagrovili arasaWiro nivTierebebis garemoSi gamodevna. sunTqvisa da 
saWmlis monelebis procesTan erTad, gamoyofa nivTierebaTa cvlis mniSv-
nelovan nawils warmoadgens.

erTujredian cxovelebSi (ameba, infuzoria-qalamana da sxv.) Warbi 
wylisa da mavne nivTierebebis gamoyofa ZiriTadad mfeTqavi vakuolis 
saSualebiT xdeba. cxovelTa umravlesobas ki am miznisaTvis gamomyofi 
sistema gaaCnia. WiebSi gamomyofi sistema warmodgenilia wvrili, dakla-
knili arxebis saxiT, mwerebSi _ malpigis milakebiT, zogierT kibosnairs 

· rogor gamoiyofa organizmidan es nivTierebebi?

ki amisTvis wyvili mwvane jirkvali aqvs. 
xerxemliani cxovelebisa da adamianis 
gamomyof sistemas wyvili Tirkmeli 
warmoadgens. maTSi ifiltreba sisxli, 
romelic sxvadasxva qsovilebidan da 
organoebidan aq modis da zedmeti 
wylisa da mineraluri marilebisgan 
Tavisufldeba. ase warmoiqmneba Sardi, 
romelic SardsawveTebis saSualebiT 
grovdeba Sardis buStSi. iqidan ki Sard-
sadinariT gamoiyofa gareT.

gamoyofa mcenareebSi. mcenareebSi 
cxovelqmedebis saboloo produqtebis 
gamoyofa sxvadasxva gziT xdeba. maga-
liTad, erTujredian wyalmcenareebSi 
wylisa da uvargisi nivTierebebis gamo-
yofas mfeTqavi vakoolis SekumSva uzrun-
velyofs; mravalujredian wyalmcenare-
ebSi es procesi sxeulis mTeli zedapi-
riT mimdinareobs. xmeleTis mcenareebSi 
daSlis produqtebi specializebul jir-
kvlebSi – saneqtreebSi, bususebSi – 
grovdeba da iqidan gamoiyofa gareT. es 
gamoyofili nivTierebebi izidavs mwerebs, 
romlebic damtvervas uwyoben xels, 
agreTve es nivTierebebi icavs mcenareebs 
sxvadasxva mikroorganizmisa da balaxis-
mWameli cxovelebisgan. xeebi foTolcve-
nis saSualebiT Tavisufldeba foTlebSi 
dagrovili uvargisi nivTierebebisgan.

gamoyofa cxovelebSi

mfeTqavi vakuolimfeTqavi vakuolimfeTqavi vakuoli

Tirkmlebi

Sardsadinari

Sardis 
buSti

SardsawveTebi

oboba

infuzoria

adamiani

moZebneT Sesabamisoba mocemul cxovelebsa da im struqturebs Soris, 
romlebic gamoyofis procesebs uzrunvelyofs.

saqmianoba. gasriseT xeliT mandarinis qerqi, pitnis foToli an 
fiWvis wiwvebi. ra igrZeniT?

nivTierebaTa cvla. organizmi mudmivad iRebs da gamoyofs ga-
remoSi garkveul nivTierebebs. miRebuli nivTierebebis daSlis, axa-
li nivTierebebis warmoqmnis, transportirebis, gamoyofis procesebis 
erTobliobas nivTierebaTa cvla ewodeba. nivTierebaTa cvla cocxa-
li organizmebis erT-erTi umniSvnelovanesi niSania. nivTierebaTa 
cvlis SeCereba organizmis sikvdils iwvevs.

gamomyofi organoebi 
mfeTqavi vakuoli
specializebuli jirkvlebi
saneqtreebi
bususebi
Tirkmeli

1. daalageT xerxemlianTa gamomyofi sistemis organoebi maTSi daSlis pro-
duqtebis gavlis Tanamimdevrobis mixedviT: SardsawveTebi, Sardis buSti, 
Tirkmlebi, Sardsadinari.

erTujrediani organizmebis umravlesoba 
Warb wyalsa da mavne nivTierebebs gamo-
yofs – saSualebiT. cxoveluri orga-
nizmebis umravlesobas mavne nivTierebebis 
gamosayofad ganuviTarda –. xerxemliani 
cxovelebisa da adamianis gamomyofi 
sistema warmodgenilia wyvili –. mcena-
reebs arasaWiro nivTierebebi –, – da – 
ugrovdeba, Semdeg ki gareT gamoiyofa.

1 2 3 4

a

g

d

b

38. gamoyofa

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi
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2. moZebneT marTebuli mtkicebebi: a) erTujrediani organizmebi cxovelqmedebis 
produqtebs specialuri arxebis saSualebiT gamoyofs. b) spilos gamomyofi 
sistema Sedgeba Tirkmlebis, SardsawveTebis, Sardis buStisa da Sardsadina-
risgan. g) Tirkmeli Wiayelas gamoyofis organoa. d) ameba uvargis produqtebs 
sxeulis zedapiriT gamoyofs. e) mcenareebs ar aqvs specializebuli gamomyofi 
sistema. v) mwerebs ar aqvT specializebuli gamomyofi sistema da cxovel-
qmedebis produqtebs sxeulis zedapiriT gamoyofen. z) gamomyofi sistema 
uzrunvelyofs nivTierebaTa cvlis Sedegad dagrovili airovani produqtebis 
gareT gamoyofas.

malpigis 
milakebi

333

  Ç
ap üçün deyil



115114
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1 2 3 4

a

g

d

b

38. gamoyofa

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

2. moZebneT marTebuli mtkicebebi: a) erTujrediani organizmebi cxovelqmedebis 
produqtebs specialuri arxebis saSualebiT gamoyofs. b) spilos gamomyofi 
sistema Sedgeba Tirkmlebis, SardsawveTebis, Sardis buStisa da Sardsadina-
risgan. g) Tirkmeli Wiayelas gamoyofis organoa. d) ameba uvargis produqtebs 
sxeulis zedapiriT gamoyofs. e) mcenareebs ar aqvs specializebuli gamomyofi 
sistema. v) mwerebs ar aqvT specializebuli gamomyofi sistema da cxovel-
qmedebis produqtebs sxeulis zedapiriT gamoyofen. z) gamomyofi sistema 
uzrunvelyofs nivTierebaTa cvlis Sedegad dagrovili airovani produqtebis 
gareT gamoyofas.

malpigis 
milakebi
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saqmianoba.
daakvirdiT 
suraTebs, moZebneT 
da axseniT 
Seusabamobebi.

usqeso gamravlebis formebi. usqeso gamravlebas uwodeben iseT 
gamravlebas, romelSic erTi mSobeli monawileobs da ar warmoiqmneba 
sasqeso ujredebi _ gametebi. amis gamo Svileuli individi mSoblis 
asls warmoadgens. arsebobs usqeso gamravlebis Semdegi formebi: ga-
yofa, sporebiT gamravleba, dakvirtva da vegetatiuri gamravleba.

iseTi erTujrediani organizmebi, rogorebicaa, Cveulebrivi ameba, 
mwvane evglena, baqteriebi, martivi gayofiT mravldeba. xavsebi, gvim-
rebi, wyalmcenareebis umravlesoba da sokoebi sporebiT mravldeba, 
safuarebi da mtknari wylis hidra _ dakvirtviT.

zafxulobiT hidras sxeulze patara gamonazardebi, kvirtebi, 
Cndeba. isini TandaTan izrdeba, uCndeba piris xvreli, sacecebi, 
Semdeg ki wydeba deda organizms da damoukidebel cxovrebas iwyebs.

vegetatiuri gamravleba. mcenareebi, zogierTi cxoveli da soko 
sxeulis nawilebiT mravldeba. gamravlebis am formas vegetatiurs 
uwodeben. magaliTad, Tu hidras ramdenime nawilad davWriT, TiTo-

miuxedavad imisa, rom cocxali arsebebi kvdebian, sicocxle deda-
miwaze grZeldeba.

· rogor fiqrobT, ra aris amis mizezi?

gugulis 
seli

hidra

usqeso gamravleba

Suaze gayofa sporebiT gamravleba dakvirtviT gamravleba

euli nawilisgan axali organizmi ganviTardeba. sokos miceliumis 
erTi an ramdenime ujredisgan SeiZleba axali organizmi ganviTardes.

Cveulebrivi ameba da
mwvane evglena

obis soko

a

b

daalageT evglenas, safuarebisa da qudiani sokoebis usqeso gamrav-

lebis etapebi saTanado TanamimdevrobiT.

usqeso gamravleba / gayofa / sporebiT gamravleba / dakvirtva / vegetatiuri 
gamravleba.

1. daadgineT Sesabamisoba gamravlebis formis mixedviT:
1) baqteriebi, umartivesebi, erTujrediani wyalmcenareebi.  2) safua-
rebi, hidra.  3) sokoebi, xavsebi, gvimrebi.

2. amoarCieT mcdari mtkicebebi: 1) gamravleba yvela cocxali orga-
nizmis damaxasiaTebeli niSania. 2) yvavili vegetatiuri organoa. 3) 
usqeso gamravlebis dros sasqeso ujredebi warmoiqmneba da xdeba maTi 
Serwyma.  4) dakvirtva usqeso gamravlebis formaa. 5) spora specialuri 
warmonaqmnia usqeso gamravlebisaTvis da Sedgeba ramdenime ujre-
disgan.

arsebobs – Semdegi formebi: –, –, – da –.

1 2 3 4 5 6 7 8

9 10 mwvane 
evglena

№ safuarebi№ qudiani soko№

mSoblis organizmi izrdeba, iyofa or nawilad da 
warmoiqmneba Svileuli individebi.

dedis sxeulze warmoiqmneba gamonazardi – kvirti.

sporas aqvs Zalian mkvrivi garsi, romelic garemos 
araxelsayreli faqtorebis mimarT gamZlea.

a

g

b

39. usqeso gamravleba

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi
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vegetatiuri gamravleba. bunebaSi mcenareebis vegetatiuri gamrav-
leba farTodaa gavrcelebuli. adamianebi xSirad iyeneben mcenareTa 
gamravlebis am formas sasoflo-sameurneo daniSnulebis an dekora-
tiuli mcenareebis raodenobis gazrdisTvis. vegetatiuri gamravle-
bis meTodebs miekuTvneba: kalmebiT (fesvis, Reros da foTlis), ul-
vaSebiT, fesvis amonayriT, saxecvlili ylortebiTa da fesvebiT, 
damynobiT gamravleba.

saqmianoba. 
laboratoriuli samuSao. oTaxis mcenareebis gamravleba foTlis 
kalmebiT.
aRWurviloba: oTaxis mcenare uzambaruli ia, qoTani notio qviSiT, mak-
rateli, wyliani Wiqa, Wiqa mcenarisTvis dasafareblad, rezinis xel-
TaTmanebi. 
muSaobis msvleloba: 1. mcenare uzambarul ias frTxilad moaWeriT fo-
Toli. 2. gaakeTeT qviSaSi CaRrmaveba. 3. moaTavseT foTlis kalami CaR-
rmavebaSi da miayareT qviSa. 4. morwyeT mcire raodenobis wyliT. 5.daa-
fareT kalams Wiqa.  

erT zafxulis dilas babua ferxadi agarakis baRSi dargul xeebsa da 
buCqebs aTvalierebda. mesris gaswvriv mocxaris buCqebi izrdeboda. 
„kargi iqneboda, mocxari mTel baRSi rom damergo“, _ gaifiqra moxucma.

· Tqveni azriT, rogor SeZlebs babua ferxadi amis gakeTebas?

kalmebiT gamravleba. kalami aris mcenaris romelime organos patara 
nawili. fesvisa da Reros kalmebiT SeiZleba gavamravloT zogierT 
merqniani da buCqovani mcenare. gazafxulze mcenareTa (mocxaris, vardis, 
nemsiwveris) axalgazrda ylortebs momzadebul niadagSi an svel silaSi 
gadargaven. mcenaris gamravleba foTlis kalmiTac SeiZleba. foTlebze 
ganlagebuli damatebiTi kvirtebidan viTardeba mcenaris miwiszeda 
ylortebi. circlis, verxvis, iasamnis, Jolos da sxva xeebisa da buCqebis 
fesvebis damatebiTi ylortebidan viTardeba fesvis amonayrebi.

mcenaris saxecvlili organoebiT gamravleba. mcenareebi SeiZleba 

gamravldes gorglebiT (kartofili, 
miwavaSla), fesuriT (Wanga, glerta), 
bolqvebiT (xaxvi, niori), gorglbol-
qvebiT (gladiolusi, zafrana) da ul-
vaSebiT (marwyvi, baia).

vegetatiuri gamravlebisas zogjer  
gadawvenas mimarTaven. gadawvena niS-
navs mcenaris ylortebis, niadagSi 
Cargvas, raTa mas damatebiTi fesvebi 
ganuviTardes. amisaTvis mcenares gve-
rdze, niadagis paralelurad gada-

gilebSi marwyvi ar yvavilobs da amitom verc nayofsa da Tesls iZleva. 

aseT pirobebSi vegetatiuri gamravleba erTaderTi gzaa. amrigad, vege-

tatiuri gamravleba mcenareebs garemoSi swrafad gavrcelebasa da 

sabinadro arealis gafarToebaSi exmareba.

radgan vegetatiuri gamravlebis dros deda organizmis niSan-Tvise-

bebi narCundeba, amitom es meTodi farTod gamoiyeneba mebaReobaSi. ase 

Zvirfasi Tvisebebi memkvidreobiT gadaecema momaval Taobas.

awvenen da miwas ayrian.
mynoba. mcenaris gamravlebis meTods, rom-

lis drosac erTi mcenaris nawils gadaner-
gaven meore mcenareze, mynoba ewodeba. amasTan, 
mcenares (rogorc wesi velurs), romelzec 
amynoben, saZires uwodeben, xolo mcenaris na-
wils, romlis gadanergvac surT – sanamyenes.

ubralo (martivi) mynobis dros saZire da 
sanamyene nawilic ise iWreba, rom midebisas 
kargad ergebodes erTmaneTs. Semdeg am adgils 
axveven. ubralo mynoba, rogorc wesi, gazaf-
xulze xdeba. kvirtiT mynobisas yvelaze xSi-
rad aseT meTods iyeneben: sanamyeneze amo-
tvifraven T-s formis Wrils, sadac aTavseben 
sanamyene kvirts. mynobiT SeiZleba gavam-
ravloT xexilis umravlesoba.

vegetatiuri gamravlebis mniSvneloba bu-
nebaSi. bunebaSi TesliT gamravleba yovelTvis 

ar aris SesaZlebeli. magaliTad, Crdilian ad-

kalmebiT gamravleba

Reros 
kalami

fesvis 
kalami

mynobis meTodebi

 „gapobiT“ mar-
tivi

kvir-
tiT

119118

georginis fesv-gorglebi
SroSanas 
fesura

marwyvis ulvaSebi

kartofilis 
gorglebi

SroSanis bolqvebi

saxecvlili organoebi

40. yvavilovani mcenareebis vegetatiuri gamravleba

foTlis 
kalami

gadawveniT gamravleba
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vegetatiuri gamravlebis mniSvneloba bu-
nebaSi. bunebaSi TesliT gamravleba yovelTvis 

ar aris SesaZlebeli. magaliTad, Crdilian ad-

kalmebiT gamravleba

Reros 
kalami
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kalami

mynobis meTodebi

 „gapobiT“ mar-
tivi

kvir-
tiT

119118

georginis fesv-gorglebi
SroSanas 
fesura

marwyvis ulvaSebi

kartofilis 
gorglebi

SroSanis bolqvebi

saxecvlili organoebi

40. yvavilovani mcenareebis vegetatiuri gamravleba

foTlis 
kalami

gadawveniT gamravleba
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gadaitaneT cxrili rveulSi, CawereT mcenareTa saxelwodebebi, rom-
lebic miTiTebuli meTodiT mravldeba.

mcenaris vegetatiuri gamravlebis meTodi mcenareTa saxelwodeba

foToli

fesvi

ylortis miwisqveSa saxecvlilebebi

foTlis kalmebiT

fesvis kalmebiT

1. fesura

2. gorgli

3. bolqvi

ylortis miwiszeda nawilebi

1. Reros kalmebi
2. ulvaSebi

2. ra meTodebiT 
mravldeba mocemuli 
mcenareebi? gaiTva-
liswineT, rom erTi da 
igive mcenare ramdenime 
meTodiT SeiZleba 
mravldebodes. magali-
Tad, 1 _ g, d, e. 

1. vaSli 
2 kartofili
3. mocxari
4. xaxvi
5. niori
6. Jolo
7. aryis xe
8. Wanga
9. SroSana
10. marwyvi
11. vardi
12. qliavi
13. gladiolusi

a. mxoxavi ylortebiT; 
b. saxecvlili miwisqveSa 

ylortebiT;
g. fesvis amonayriT;
d. Reros kalmebiT;
e. mynobiT.

1. vegetatiuri gamravlebis romeli 
meTodia gamosaxuli suraTze? 
gamoiyeneT venis diagrama da miuTiTeT 
am meTodis or saxes Soris msgavseba da 
gansxvaveba.

fesvis kalmebiT gamravleba – miekuT-
vneba. gamravlebis meTods, romlis dro-
sac erTi mcenaris nawils  meore 
mcenareze gadanergaven – ewodeba.

vegetatiuri gamravleba
mynoba

yvavilovani mcenareebis damtverva. ganayofierebisaTvis saWiroa, 
mtvrianebSi warmoqmnili mtveri butkos dingze moxvdes. yvavilovan 
mcenareebSi mtvrianebidan mtvris butkos dingze gadatanas damtve-
rvas uwodeben.

TviTdamtverva. mtvrianebidan mtvris imave mcenaris butkos ding-
ze gadatanas TviTdamtverva ewodeba. TviTdamtverva orsqesian yvavi-
lebSi xdeba, anu iseT yvavilebSi, romelTac mtvrianebic aqvs da 
butkoc. orsqesian yvavilebSi butko da mtvrianebi erTdroulad 
mwifdeba. TviTdamtvervas yvavilis agebulebac unda uwyobdes xels _ 
mtvrianebi butkos zemoT unda mdebareobdes. aseT yvavilebs, 

Tu baRi did farTobzea gaSenebuli, yovelTvis cdiloben, yvavi-
lobis periodSi iq futkris skebi dadgan.

·  rogor fiqrobT, ratom etanebian mcenareTa yvavilebs futkrebi, 
buzebi da peplebi?

·  ra procesi mimdinareobs am dros?

saqmianoba. mecnierebma Caatares eqsperimenti. dakokrebis stadiaSi 
myof bardisa da vaSlis yvavilebs marlis tomsikebi daafares. 
yvavilobis Semdeg bardas ganuviTarda nayofi, vaSls ki – ara.
· rogor axsniT am movlenas?  
· sqematuri naxatis mixedviT gaarkvieT, romelia vaSlis yvavili 

da romeli _ bardis.
· rogor xdeba damtverva am mcenareebSi?

TviTdamtvervis sqemarogorc wesi, ar aqvs suni da neqtari. iseT 
TviTdammtverav mcenareebSi, rogorebicaa xor-
bali, fetvi, qeri, brinji, barda, Svria, dam-
tvervis procesi gauxsnel kokorSi xdeba, xolo 
selis, kenafisa da bambis buCqis SemTxvevaSi _ 
yvavilis gaSlis Semdeg.

jvaredini damtverva. erTi yvavilis mtvri-
anebidan meore yvavilis butkoze mtvris gada-
tanas jvaredini damtverva ewodeba. bunebaSi 
jvaredini damtverva ufro xSirad gvxvdeba, 
vidre TviTdamtverva. aseT yvavilebSi butko da 

a b

41. damtverva

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

TesliT gamravlebis SemTxvevaSi es niSan-Tvisebebi ar narCundeba da 

mcenare velurdeba. garda amisa, vegetatiuri gamravlebis dros axali 

mcenaris miReba SedarebiT mokle droSi xerxdeba.
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mtvrianebi sxvadasxva dros mwifdeba, 
butko ki mtvrianebis Tavzea moTavsebu-
li. arsebobs jvaredini damtvervis ram-
denime saxe.

1. qariT damtverva. aseT yvavilebs ar 
aqvs kaSkaSa yvavilsafari. yvavilebi ula-
mazoa, sunisa da neqtris gareSe. yva-
vilebis mtvrianebs grZeli mtvrianis Za-

iciT  Tu  ara,  rom?iciT  Tu  ara,  rom?iciT  Tu  ara,  rom?
damtverva frinvelebis meSveobiT. zogierT tropikul mcenares 
frinvelebi mtveraven. aseTia, magaliTad, kolibri, TuTiyuSis zo-
gierTi saxeoba. kolibris niskarti, romelic grZel Cibuxs waagavs,  
yvavilidan neqtris amosawuwnadaa momarjvebuli.
damtverva ZuZumwovari cxovelebis meSveobiT. zogierTi mRrRneli, 
kenguru, oposumi da Ramura yvavilebis neqtriT kvebisas maT dam-
tvervaSi monawileobs.

1. moZebneT Sesabamisoba:
1) yvavilebi mcire zomisaa, ulamazo, yvavilsafari 

cudad aris ganviTarebuli;
2) yvavilebSi neqtaria;
3) mtvris nawilakebi msxvilia, zedapirze 

gamonazardebi aqvs;
4) mtvris nawilakebi wvrilia, mSrali;
5) yvavilebs mZafri suni aqvs;
6) yvavilebSi neqtari ar aris;
7) yvavilebi didi zomisaa, yvavilsafari kaSkaSaa.
8) yvavilebs suni ar aqvs;
9) yvavilebi patara zomisaa, Sejgufebulia did, 

SesamCnev yvaviledad;
10) mcenareebi jgufebad izrdeba.

a) mweriTmtveria 
mcenareebi

b) qariTmtveria 
mcenareebi

g) TviTmtveria 
mcenareebi

1. upasuxeT SekiTxvebs: 1) ratom yvavilobs foTlebis gamoCenamde 
rusuli bza da Txmela? 2) ratom aqvs gvirgvini yviTeli an TeTri 
mcenareebs, romlebic RamiT yvavilobs? 3) ratom gamoiyofa neqtari 
saneqtreebidan wveTwveTobiT (gamonakliss warmoadgens zogierTi 
tropikuli mcenare, romlebsac frinvelebi mtveraven)?

yvavilis niSan-Tvisebebi

1. gvirgvini

2. mtvrianebis mdebareoba

3. butkos mdebareoba

4. mtveri

5. suni

6. neqtari

mweriT-
mtveria 
mcenareebi

qariTmtve-
ria 
mcenareebi

2. SeadareT mcenareTa damtvervis meTodebi.

TviTdamtverva
jvaredini damtverva

TviTmtve-
ria mcena-
reebi

mtvris gadatanas mtvrianebidan imave 
yvavilis butkoze – ewodeba.mtvris 
gadatanas erTi yvavilis mtvrianebidan 
meore yvavilis butkoze – ewodeba.

jvaredini damtvervis sqema

febi aqvs. susti qaris drosac ki mtveri advilad ifanteba. aseT 
mcenareebs miekuTvneba aryis xe, tirifi, muxa, alvis xe, simindi, Wvavi 
da sxv.

2. mwerebiT damtverva. mwerebi mniSvnelovan rols asruleben 
mcenareTa damtvervaSi. aseT mcenareTa yvavilebs, rogorc wesi, aqvs 
neqtari da mtveri, romelic mwerebs izidavs. tkbil neqtars spe-
cialuri jirkvlebi – saneqtreebi gamoyofs, romlebic, Cveulebriv, 
yvavilis SigniT, yvavilis furclebis ZirSi aris moTavsebuli. 
mwerebs, romlebic tkbili neqtriT ikvebebian, sxeulebze ewebebaT 
mtveri, romelic Semdeg sxva yvavilze gadaaqvT. aseT mcenareebs 
yuradRebis misapyrobad kaSkaSa yvavilsafari aqvs. maTi yvavilebi, 
rogorc wesi, didia.

zogierT mcenares, romelsac mwerebi mtveraven, magaliTad, yaya-
Cos yvavils, kaSkaSa yvavilsafari aqvs, magram neqtari ar gaaCnia. maT 
yvavilebs iseTi mwerebi mtveraven, romlebic maTi mtvriT ikvebebian.

gulisabasa da Tambaqos aromatuli yvavilebi dabnelebisas iSleba, 
amitom maT Ramis mwerebi mtveraven. mwerebs mcenareebis mier gamoce-
muli Zlieri surneli da sibneleSi advilad SesamCnevi TeTri yvavi-
lebi izidavs. mzesumzira, astra, georgini da agreTve xexilis umrav-
lesoba mwerebis saSualebiT imtvereba. kargad damtverili mcenare-
ebi karg mosavals iZleva.

3. xelovnuri damtverva. mcenareTa axali jiSebis Sesaqmnelad da 
mosavlianobis gasazrdelad adamianebi Tavad mtveraven mcenareebs. 
amas xelovnuri damtverva ewodeba.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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farulTeslovani mcenareebis sqesobrivi gamravleba dakavSire-
bulia yvavilis warmoqmnasTan. yvavilis nawilebi, romlebic gamrav-
lebaSi monawileobs, aris butko da mtvrianebi. maTSi mimdinareobs 
rTuli procesi da warmoiqmneba sasqeso ujredebi, romlebic monawi-
leobs sqesobriv gamravlebaSi.

mtvrisa da Canasaxovani parkis warmoqmna. mtvriana samtvresa da 
mtvrianas Zafisgan Sedgeba. samtvreebSi ujredebi iyofa da warmo-
iqmneba mtveri. mtvris marcvals zedapirze mravalricxovani wanazar-
di da wveti aqvs, romelTa saSualebiTac igi advilad magrdeba 
butkos dingze. butkos naskvSi warmoiqmneba Teslkvirti. mcenareebs 
sxvadasxva raodenobis Teslkvirti aqvs. magaliTad, xorbals, Wvavs, 
qers erTi Teslkvirti aqvs, yayaCos _ aTasobiT. yovel Teslkvirts 
garsi gaaCnia. Teslkvirtis SigniT viTardeba Canasaxovani parki, 
romelSic kvercxujredi  da centraluri ujredi warmoiqmneba.

yvavilovani mcenareebis ganayofiereba. damtvervis Semdeg mtvris 
marcvlebi butkos webovan dings ekvris. mtvris marcvali ibereba da 
misgan warmoiqmneba grZeli samtvre mili, romelic Caizrdeba butkos 
svetSi da miaRwevs Teslkvirtamde. am dros milSi warmoiqmneba ori 
mamrobiTi sasqeso ujredi _ spermiebi, romlebic milis gavliT 
aRwevs Canasaxovan parks. erT-erTi spermia kvercxujreds Seerwymeba, 
meore ki _ centralur ujreds. ase xdeba ganayofiereba. mcenareTa 
aseTi tipis ganayofierebas ormag ganayofierebas uwodeben. igi 1898 
wels rusma mecnierma s.g. navaSinma aRmoaCina.

saqmianoba.
laboratoriuli samuSao.
aRWurviloba: oTaxis mcenareebis cocxali yvavilebi (furisula, 
Wortana) an zafxulSi momzadebuli da spirtSi Senaxuli alublis an 
vaSlis yvavilebi; lupa, pinceti, sapreparacio nemsi.
muSaobis msvleloba:  pincetis daxmarebiT yvavilisgan ganacalkeveT •
mtvrianebi da butko;  daaTvaliereT mtvriana, daasaxeleT misi nawi-•
lebi;   daaTvaliereT butko, CamoTvaleT misi nawilebi;   ra funqcia • •
aqvs yvavilis am nawilebs?  gaWeriT naskvi, daaTvaliereT lupiT. � •
nanaxi rveulSi CaixateT.
vimsjeloT Sedegebze.
● ra warmoiqmneba naskvisgan gvirgvinis furclebis Camocvenis Semdeg?

· ra warmoiqmneba yvavilebis adgilze? 

gazafxulis dadgomasTan erTad mcenareebSi Zlierdeba wvenis moZ-
raoba, xeebsa da buCqebze kvirtebi ibereba da male yvavilebic 
Cndeba. yvavilebi imtvereba qarisa da mwerebis meSveobiT, an TviT-
damtverva xdeba, magram yvavilobac male mTavrdeba.

nayofisa da Teslis warmoqmna. erT-erTi spermiis kvercxujredTan 
Serwymis Sedegad warmoiqmneba zigota. zigota iwyebs gayofas da Se-
degad viTardeba mravalujrediani Teslis Canasaxi. ganayofierebuli 
centraluri ujredis gayofis Sedegad warmoiqmneba endospermi, ro-
melSic samarago sakvebi nivTierebebi grovdeba. es nivTierebebi Cana-
saxis zrdasa da ganviTarebas uzrunvelyofs. ganayofierebis Semdeg 
Teslkvirtidan Tesli yalibdeba. amave dros naskvSi aRwevs sakvebi 
nivTierebebi. naskvi TandaTan msxvildeba da nayofad gadaiqceva. nas-
kvis kedlebidan nayofsafari viTardeba, romelic Tesls icavs.

mravalujrediani cxovelebis sqesobrivi gamravleba. cxovelebic 
sqesobrivi gziT mravldebian. gamravlebamde maTac uviTardebaT sasqeso 
ujredebi – gametebi. mamrobiTi sasqeso ujredebi cxovelebSi mamrobiT 
sasqeso organoebSi – saTesleebSi _ viTardeba da spermatozoidebi 

farulTeslovani mcenareebis ormagi ganayofierebis procesi

ewodeba. mcenareuli mamrobiTi sasqeso 
ujredebis, spermiebisgan, gansxvavebiT, 
spermatozoidebs Solti gaaCnia, romlis 
meSveobiTac aqtiurad moZraobs.

mdedrobiTi sasqeso ujredi – kver-
cxujredi – mdedrobiT sasqeso organo-
ebSi, sakvercxeebSi viTardeba. is didi 
zomisaa da uZravia. masSi didi raodeno-
biTaa sakvebi nivTierebebi. ganayofi-
erebisas gametebi erwymis erTmaneTs da 
warmoqmis zigotas, romlisganac for-
mirdeba Canasaxi.

sqesobrivi gamravlebis upiratesoba  
imaSi gamoixateba, rom axali organizmi 
orive mSoblis niSnebs atarebs, rac mas 
saSualebas aZlevs, ukeT Seeguos gare-
mos cvlilebebs.

ganayofiereba cxovelebSi

kvercxujredi

spermatozoidi

centraluri ujredi

samtvre 
mili spermiebi

Canasaxovani 
parki

Teslkvirtisamtvre 
parki

    naskvi

42. organizmebis sqesobrivi gamravleba

kvercxujredi

butkos 
dingi
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farulTeslovani mcenareebis sqesobrivi gamravleba dakavSire-
bulia yvavilis warmoqmnasTan. yvavilis nawilebi, romlebic gamrav-
lebaSi monawileobs, aris butko da mtvrianebi. maTSi mimdinareobs 
rTuli procesi da warmoiqmneba sasqeso ujredebi, romlebic monawi-
leobs sqesobriv gamravlebaSi.

mtvrisa da Canasaxovani parkis warmoqmna. mtvriana samtvresa da 
mtvrianas Zafisgan Sedgeba. samtvreebSi ujredebi iyofa da warmo-
iqmneba mtveri. mtvris marcvals zedapirze mravalricxovani wanazar-
di da wveti aqvs, romelTa saSualebiTac igi advilad magrdeba 
butkos dingze. butkos naskvSi warmoiqmneba Teslkvirti. mcenareebs 
sxvadasxva raodenobis Teslkvirti aqvs. magaliTad, xorbals, Wvavs, 
qers erTi Teslkvirti aqvs, yayaCos _ aTasobiT. yovel Teslkvirts 
garsi gaaCnia. Teslkvirtis SigniT viTardeba Canasaxovani parki, 
romelSic kvercxujredi  da centraluri ujredi warmoiqmneba.

yvavilovani mcenareebis ganayofiereba. damtvervis Semdeg mtvris 
marcvlebi butkos webovan dings ekvris. mtvris marcvali ibereba da 
misgan warmoiqmneba grZeli samtvre mili, romelic Caizrdeba butkos 
svetSi da miaRwevs Teslkvirtamde. am dros milSi warmoiqmneba ori 
mamrobiTi sasqeso ujredi _ spermiebi, romlebic milis gavliT 
aRwevs Canasaxovan parks. erT-erTi spermia kvercxujreds Seerwymeba, 
meore ki _ centralur ujreds. ase xdeba ganayofiereba. mcenareTa 
aseTi tipis ganayofierebas ormag ganayofierebas uwodeben. igi 1898 
wels rusma mecnierma s.g. navaSinma aRmoaCina.

saqmianoba.
laboratoriuli samuSao.
aRWurviloba: oTaxis mcenareebis cocxali yvavilebi (furisula, 
Wortana) an zafxulSi momzadebuli da spirtSi Senaxuli alublis an 
vaSlis yvavilebi; lupa, pinceti, sapreparacio nemsi.
muSaobis msvleloba:  pincetis daxmarebiT yvavilisgan ganacalkeveT •
mtvrianebi da butko;  daaTvaliereT mtvriana, daasaxeleT misi nawi-•
lebi;   daaTvaliereT butko, CamoTvaleT misi nawilebi;   ra funqcia • •
aqvs yvavilis am nawilebs?  gaWeriT naskvi, daaTvaliereT lupiT. � •
nanaxi rveulSi CaixateT.
vimsjeloT Sedegebze.
● ra warmoiqmneba naskvisgan gvirgvinis furclebis Camocvenis Semdeg?

· ra warmoiqmneba yvavilebis adgilze? 

gazafxulis dadgomasTan erTad mcenareebSi Zlierdeba wvenis moZ-
raoba, xeebsa da buCqebze kvirtebi ibereba da male yvavilebic 
Cndeba. yvavilebi imtvereba qarisa da mwerebis meSveobiT, an TviT-
damtverva xdeba, magram yvavilobac male mTavrdeba.

nayofisa da Teslis warmoqmna. erT-erTi spermiis kvercxujredTan 
Serwymis Sedegad warmoiqmneba zigota. zigota iwyebs gayofas da Se-
degad viTardeba mravalujrediani Teslis Canasaxi. ganayofierebuli 
centraluri ujredis gayofis Sedegad warmoiqmneba endospermi, ro-
melSic samarago sakvebi nivTierebebi grovdeba. es nivTierebebi Cana-
saxis zrdasa da ganviTarebas uzrunvelyofs. ganayofierebis Semdeg 
Teslkvirtidan Tesli yalibdeba. amave dros naskvSi aRwevs sakvebi 
nivTierebebi. naskvi TandaTan msxvildeba da nayofad gadaiqceva. nas-
kvis kedlebidan nayofsafari viTardeba, romelic Tesls icavs.

mravalujrediani cxovelebis sqesobrivi gamravleba. cxovelebic 
sqesobrivi gziT mravldebian. gamravlebamde maTac uviTardebaT sasqeso 
ujredebi – gametebi. mamrobiTi sasqeso ujredebi cxovelebSi mamrobiT 
sasqeso organoebSi – saTesleebSi _ viTardeba da spermatozoidebi 

farulTeslovani mcenareebis ormagi ganayofierebis procesi

ewodeba. mcenareuli mamrobiTi sasqeso 
ujredebis, spermiebisgan, gansxvavebiT, 
spermatozoidebs Solti gaaCnia, romlis 
meSveobiTac aqtiurad moZraobs.

mdedrobiTi sasqeso ujredi – kver-
cxujredi – mdedrobiT sasqeso organo-
ebSi, sakvercxeebSi viTardeba. is didi 
zomisaa da uZravia. masSi didi raodeno-
biTaa sakvebi nivTierebebi. ganayofi-
erebisas gametebi erwymis erTmaneTs da 
warmoqmis zigotas, romlisganac for-
mirdeba Canasaxi.

sqesobrivi gamravlebis upiratesoba  
imaSi gamoixateba, rom axali organizmi 
orive mSoblis niSnebs atarebs, rac mas 
saSualebas aZlevs, ukeT Seeguos gare-
mos cvlilebebs.

ganayofiereba cxovelebSi

kvercxujredi

spermatozoidi

centraluri ujredi

samtvre 
mili spermiebi

Canasaxovani 
parki

Teslkvirtisamtvre 
parki

    naskvi

42. organizmebis sqesobrivi gamravleba

kvercxujredi

butkos 
dingi
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gazafxulis dResaswaulis, novruzis, dros yovel ojaxSi, rogorc 
wesi aris „siamiani“. yvelas unaxavs, ra male amoiwvereba xorblis 
dambali marcvlebidan xasxasa mwvane Rivebi.

gaRivebisaTvis saWiro pirobebi. Teslis gaRivebisaTvis aucile-
belia wyali, haeri da siTbo. yvavilovani mcenareebis umravleso-
bisaTvis Teslis gasaRiveblad saWiroa didi raodenobiT haeri, ami-
tom aseTi Teslebi wyalSi ar Rivdeba. brinjisa da timoTelas Tesli 
ar moiTxovs amden haers da SeuZlia wylis qveSac gaRivdes. maTTvis 
sakmarisia is haeri, romelsac wyali Seicavs.

Teslis gaRivebisaTvis garkveuli temperaturaa saWiro. xorblis, 
0

bardis, Wvavis Tesls SeuZlia 3 C-mde temperaturis drosac ki 
O

gaRivdes. mcenareebis umravlesobas Teslis gaRivebisaTvis 10-15 C 

·  ra pirobebia saWiro Teslis gaRivebisaTvis?
·  romeli Tesli SeiZleba gaRivdes?

a) gamravleba;
b) kvercxujredi;
g) spermatozoidebi;
d) ganayofiereba;
e) saTesleebi;
v) sakvercxeebi.

1. sasqeso ujredebis Serwyma.
2. warmoiqmneba sakvercxeebSi.
3. warmoqmnis kvercxujredebs.
4. warmoqmnis spermatozoidebs.
5. Tavisi msgavsis warmoqmna.
6. warmoiqmneba saTesleebSi.

daadgineT Sesabamisoba:

2. SemoTavazebuli terminebiT SeadgineT winadadeba mcenareTa 
gamravlebis erT-erTi formis Sesaxeb:  sqesobrivi gamravleba, 
gameta, spermia, kvercxujredi, zigota, ganayofiereba, Canasaxi.

3. amoarCieT swori mtkicebebi: 1) usqeso gamravlebaSi monawileobs 
erTi an ramdenime mSobeli; 2) sasqeso ujredebs ewodeba kvercxuj-
redi da spermatozoidi; 3) usqeso gamravlebis dros warmoiqmneba 
erTi axali organizmi; 4) sqesobrivi gamravlebis wesiT mravldeba 
yvela mravaljrediani organizmi; 5) dakvirtviT mravldeba, rogorc 
erTujrediani, ise mravalujrediani organizmebi; 6) sporebiT 
mravldeba sokoebi, xavsebi, wyalmcenareebi, liqenebi; 7) gamravlebis 
specialur saxecvlil organoebs warmoadgens gorglebi, bolqvebi, 
fesurebi; 8) cxovelTa sasqeso ujredebi sasqeso organoebSi war-
moiqmneba.

1. mtveri 
2. kvercxujredi 
3. butko 
4. spermia 
5. Teslkvirti 
6. samtvre parki 
7. dingi 
8. sveti

2) 

1) 

1. amoarCieT dasa-
xelebuli termine-
bidan iseTebi, rom-
lebic aRniSnavs 
yvavilis „mamrobiT“ 
da „mdedrobiT“ na-
wils. daalageT ma-
Ti cifruli aRniS-
vnebi mocemuli 
niSnebis qveS.

ganayofierebul kvercxujreds ewodeba 
–. butkos naskvSi warmoiqmneba –. 
spermiebis Serwymas kvercxujredsa da 
centralur ujredTan ewodeba –.

zigota
Canasaxovani parki
ormagi ganayofiereba

saqmianoba. Teslis gaRivebisaTvis saWiro pirobebi.
mizani: wylis, temperaturisa da haeris mniSvnelobis gansazRvra 
gaRivebisaTvis.
aRWurviloba: lobios an xorblis Tesli, 3 Wiqa.
cdisTvis momzadeba:
sam WiqaSi moaTavseT gogris an mzesumziris aT-aTi Tesli.
џ� 1-el WiqaSi wyali ar CaasxaT, �me-2 Wiqa pirTamde gaavseT, xolo 

�me-3 WiqaSi imdeni wyali CaasxiT, rom Teslebi mxolod daasvelos.
џ� Wiqebs minis saxuravebi daafareT da gaaCereT Tbil adgilze 4 

dRis ganmavlobaSi.

muSaobis msvleloba:
• daaTvaliereT Teslebi 4 dRis Semdeg.
• cdis Sedegebi aRwereT.
vimsjeloT Sedegebze:
• romel WiqaSi gaRivda Teslebi? rogor fiqrobT, ratom?

Wiqa №1 Wiqa №2 Wiqa №3

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

yvavilis „mamro-

biTi~ nawili

yvavilis „mded-

robiTi~ nawili

43. Teslis gaRiveba
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gazafxulis dResaswaulis, novruzis, dros yovel ojaxSi, rogorc 
wesi aris „siamiani“. yvelas unaxavs, ra male amoiwvereba xorblis 
dambali marcvlebidan xasxasa mwvane Rivebi.

gaRivebisaTvis saWiro pirobebi. Teslis gaRivebisaTvis aucile-
belia wyali, haeri da siTbo. yvavilovani mcenareebis umravleso-
bisaTvis Teslis gasaRiveblad saWiroa didi raodenobiT haeri, ami-
tom aseTi Teslebi wyalSi ar Rivdeba. brinjisa da timoTelas Tesli 
ar moiTxovs amden haers da SeuZlia wylis qveSac gaRivdes. maTTvis 
sakmarisia is haeri, romelsac wyali Seicavs.

Teslis gaRivebisaTvis garkveuli temperaturaa saWiro. xorblis, 
0

bardis, Wvavis Tesls SeuZlia 3 C-mde temperaturis drosac ki 
O

gaRivdes. mcenareebis umravlesobas Teslis gaRivebisaTvis 10-15 C 

·  ra pirobebia saWiro Teslis gaRivebisaTvis?
·  romeli Tesli SeiZleba gaRivdes?

a) gamravleba;
b) kvercxujredi;
g) spermatozoidebi;
d) ganayofiereba;
e) saTesleebi;
v) sakvercxeebi.

1. sasqeso ujredebis Serwyma.
2. warmoiqmneba sakvercxeebSi.
3. warmoqmnis kvercxujredebs.
4. warmoqmnis spermatozoidebs.
5. Tavisi msgavsis warmoqmna.
6. warmoiqmneba saTesleebSi.

daadgineT Sesabamisoba:

2. SemoTavazebuli terminebiT SeadgineT winadadeba mcenareTa 
gamravlebis erT-erTi formis Sesaxeb:  sqesobrivi gamravleba, 
gameta, spermia, kvercxujredi, zigota, ganayofiereba, Canasaxi.

3. amoarCieT swori mtkicebebi: 1) usqeso gamravlebaSi monawileobs 
erTi an ramdenime mSobeli; 2) sasqeso ujredebs ewodeba kvercxuj-
redi da spermatozoidi; 3) usqeso gamravlebis dros warmoiqmneba 
erTi axali organizmi; 4) sqesobrivi gamravlebis wesiT mravldeba 
yvela mravaljrediani organizmi; 5) dakvirtviT mravldeba, rogorc 
erTujrediani, ise mravalujrediani organizmebi; 6) sporebiT 
mravldeba sokoebi, xavsebi, wyalmcenareebi, liqenebi; 7) gamravlebis 
specialur saxecvlil organoebs warmoadgens gorglebi, bolqvebi, 
fesurebi; 8) cxovelTa sasqeso ujredebi sasqeso organoebSi war-
moiqmneba.

1. mtveri 
2. kvercxujredi 
3. butko 
4. spermia 
5. Teslkvirti 
6. samtvre parki 
7. dingi 
8. sveti

2) 

1) 

1. amoarCieT dasa-
xelebuli termine-
bidan iseTebi, rom-
lebic aRniSnavs 
yvavilis „mamrobiT“ 
da „mdedrobiT“ na-
wils. daalageT ma-
Ti cifruli aRniS-
vnebi mocemuli 
niSnebis qveS.

ganayofierebul kvercxujreds ewodeba 
–. butkos naskvSi warmoiqmneba –. 
spermiebis Serwymas kvercxujredsa da 
centralur ujredTan ewodeba –.

zigota
Canasaxovani parki
ormagi ganayofiereba

saqmianoba. Teslis gaRivebisaTvis saWiro pirobebi.
mizani: wylis, temperaturisa da haeris mniSvnelobis gansazRvra 
gaRivebisaTvis.
aRWurviloba: lobios an xorblis Tesli, 3 Wiqa.
cdisTvis momzadeba:
sam WiqaSi moaTavseT gogris an mzesumziris aT-aTi Tesli.
џ� 1-el WiqaSi wyali ar CaasxaT, �me-2 Wiqa pirTamde gaavseT, xolo 

�me-3 WiqaSi imdeni wyali CaasxiT, rom Teslebi mxolod daasvelos.
џ� Wiqebs minis saxuravebi daafareT da gaaCereT Tbil adgilze 4 

dRis ganmavlobaSi.

muSaobis msvleloba:
• daaTvaliereT Teslebi 4 dRis Semdeg.
• cdis Sedegebi aRwereT.
vimsjeloT Sedegebze:
• romel WiqaSi gaRivda Teslebi? rogor fiqrobT, ratom?

Wiqa №1 Wiqa №2 Wiqa №3

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

yvavilis „mamro-

biTi~ nawili

yvavilis „mded-

robiTi~ nawili

43. Teslis gaRiveba
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1. gansazRvreT movlenaTa Tanamimdevroba lobios Teslis 
gaRivebisas:

a) lebnebisa da patara dakvirtuli Reros warmoqmna;
b) patara mwvane foTlebis warmoqmna;
g) fesvis warmoqmna;
d) lebnebis gamoSroba;
e) wyliT gajirjvebuli Teslebis daberva.

2. SearCieT marTebuli mtkicebebi:
a) gaRivebisas Teslebi STanTqavs naxSirorJangs da gamoyofs 

Jangbads;
b) gaRivebisas Canasaxi ikvebeba endospermSi an lebnebSi 

arsebuli samarago nivTierebebiT;
g) gaRivebul xorblis marcvlebs motkbo gemo aqvs;
d) mcenaris Rivi warmoiqmneba Canasaxis ujredebis gayofis 

Sedegad;
e) patara zomis Teslebi ukeT Rivdeba da Zlier Rivsac iZleva;
v) mSrali Teslebi ar sunTqavs;
z) Teslis gaRivebisaTvis saWiroa  teni, haeri da siTbo;
T) Rivs pirvelad fesvi uviTardeba.

temperatura
haeri
wyali

da zogjer ufro maRali temperaturac esaWiroeba. gaRivebamde Tes-
li wyliT ijirjveba. bardis Tesls SeuZlia Tavisi masis toli wyali 
STanTqas, simindis marcvals _ Tavis masaze orjer naklebi, xolo 
fetvis marcvali Tavis masaze oTxjer nakleb wyals STanTqavs.

zogjer, xangrZlivi Senaxvis Semdeg an gamoSrobis SemTxvevaSi, Tes-
li ki ijirjveba wyliT da ibereba, magram aRar Rivdeba. Canasaxis da-
zianeba SesaZloa, sxvadasxva mavneblis an obis sokoebis zemoqmedebiT 
iyos gamowveuli. amrigad, Teslis gaRivebis aucilebeli piroba 
dauzianebeli Canasaxis arsebobaa.

Teslis daTesvis siRrme. niadagis Tvisebebisa da TeslSi samarago 
sakvebi nivTierebebis raodenobis gaTvaliswinebiT, Tesli niadagSi 
sxvadasxva siRrmeze SeiZleba daiTesos. Cveulebriv mozrdil Tesls 
Rrmad Tesen, momcro zomisas _ niadagis zedapirTan axlos. zogjer 
Rrmad daTesili Teslebi haeris naklebobis gamo iRupeba. Tumca 
niadagis zedapirTan Zalian axlos daTesvac ar varga, radgan 
ultraiisferi gamosxivebis zemoqmedebiT Tesli SeiZleba daiRupos.

Rivis kveba da zrda. Tavisi ganviTarebis sawyis etapze Canasaxi mas-
Sive arsebuli an endospermaSi dagrovili nivTierebebiT ikvebeba, 
TandaTan izrdeba da Rivad gadaiqceva. Canasaxis ganviTareba dakav-
Sirebulia ujredebis gayofasa da zrdasTan. gaRivebisas (mag. lobios 
Teslis) Tavidan Teslis kani irRveva, Semdeg gazrdili fesvi niadagSi 
magrdeba. amis Semdeg Canasaxovani Rero iwyebs zrdas, niadagis zemoT 
amoaqvs lebnebi da kvirti, romlisganac miwiszeda Rero viTardeba. 

Teslis gaRivebisaTvis saWiroa –, – da –. 
iseTi mcenareebi, rogorebicaa brinji da 
timoTela, SeiZleba ganviTardes –.

Rivi

foTlebis warmoqmna

kvirtebis 
warmoqmna

axali mcenaris ganviTareba Teslisgan

yvaviloba

nayofis 
warmoqmna

Teslis 
momwifeba

Teslis gavrceleba Tesli

Teslis 
gajirjveba

fesvis 
warmoqmna

Reros 
warmoqmna

bardisa da zogierTi sxva mcenaris Rero sustad viTardeba, amitomac 
aseTi Teslis lebnebi miwaSi rCeba, xolo miwiszeda Rero patara 
kvirtisgan warmoiqmneba. Rivis Semdgomi ganviTareba fotosinTezis 
xarjze xdeba.

gadaitaneT sqema samuSao rveulSi da kiTxvis niSnebis nacvlad sakvan-
Zo sityvebi CasviT. 

Teslis gaRivebisaTvis aucilebeli pirobebi

? ? ?

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

haeri niadagi

temperatura

elva 
wyali vulkani
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1. gansazRvreT movlenaTa Tanamimdevroba lobios Teslis 
gaRivebisas:

a) lebnebisa da patara dakvirtuli Reros warmoqmna;
b) patara mwvane foTlebis warmoqmna;
g) fesvis warmoqmna;
d) lebnebis gamoSroba;
e) wyliT gajirjvebuli Teslebis daberva.

2. SearCieT marTebuli mtkicebebi:
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d) mcenaris Rivi warmoiqmneba Canasaxis ujredebis gayofis 

Sedegad;
e) patara zomis Teslebi ukeT Rivdeba da Zlier Rivsac iZleva;
v) mSrali Teslebi ar sunTqavs;
z) Teslis gaRivebisaTvis saWiroa  teni, haeri da siTbo;
T) Rivs pirvelad fesvi uviTardeba.
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haeri
wyali
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Teslis gaRivebisaTvis saWiroa –, – da –. 
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Rivi

foTlebis warmoqmna

kvirtebis 
warmoqmna

axali mcenaris ganviTareba Teslisgan

yvaviloba

nayofis 
warmoqmna

Teslis 
momwifeba

Teslis gavrceleba Tesli

Teslis 
gajirjveba

fesvis 
warmoqmna

Reros 
warmoqmna

bardisa da zogierTi sxva mcenaris Rero sustad viTardeba, amitomac 
aseTi Teslis lebnebi miwaSi rCeba, xolo miwiszeda Rero patara 
kvirtisgan warmoiqmneba. Rivis Semdgomi ganviTareba fotosinTezis 
xarjze xdeba.

gadaitaneT sqema samuSao rveulSi da kiTxvis niSnebis nacvlad sakvan-
Zo sityvebi CasviT. 

Teslis gaRivebisaTvis aucilebeli pirobebi

? ? ?

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi
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axali organizmis ganviTareba. cxovelebSi ganayofierebuli kver-
cxujredis ganviTareba, zogjer dedis organizmis SigniT mim-
dinareobs zogjer _ mis gareT. kvercxujredi Seicavs yviTrs, rome-
lic uzrunvelyofs Canasaxis kvebas ganviTarebis sawyis etapze. qve-
warmavlebisa (xvlikebis, niangebis, kuebis) da frinvelebis kvercxi 
yviTrs didi raodenobiT Seicavs. Cveulebriv, cxovelebi kvercxs 
maTTvis xelsayrel garemoSi deben. magaliTad, mwerebi kvercxebs 
mcenareTa foTlebze an kokrebze deben, zogjer ki pirdapir nakelSi. 
qvewarmavlebi kvercxebs niadagsa da silaSi deben, Tevzebi da bayayebi 
qviriTs wyalSi yrian. 

kvercxi garedan garsiTaa daculi. garemos temperaturis 
zegavleniT masSi Canasaxi viTardeba. ZuZumwovrebis Canasaxi dedis 
organizmis specialur organoSi _ saSvilosnoSi _ viTardeba (gamo-
nakliss warmoadgenen kvercxismdeblebi da CanTosani ZuZumwovrebi). 
Canasaxis aseT ganviTarebas saSvilosnosSida ganviTarebas uwodeben. 
aseT pirobebSi Canasaxi ukeT aris daculi garemos araxelsayreli 
zemoqmedebisgan.

cxovelTa individualuri ganviTareba. im cxovelebis individualu-
ri ganviTareba, romlebic sqesobrivi gziT mravldebian, ganayofierebis 
procesidanve iwyeba. cxovelTa individualur ganviTarebas pirobiTad 
Semdeg periodebad yofen: 1. ganviTarebis sawyisi periodi. 2. Camoyalibe-
bisa da zrdis periodi. 3. zrdasrulobisa da siberis periodi.

· rogor fiqrobT, riT gansxvavdeba cxovelisa da mcenaris zrdis procesi?

yovelwliurad mcenareebi izrdeba da axal totebs ibams. qviriTis-
gan gamoCekili lifsita jer pawawina Tevzad gadaiqceva, Semdeg ki 
zrdasrul individad.

1. ganviTarebis sawyisi periodi – ganviTarebis pirveli periodia. 
igi zigotis dayofiT iwyeba, romlis Sedegadac mravalujrediani 
Canasaxi warmoiqmneba. SemdgomSi am ujredebisgan axali organizmis 
qsovilebi da organoebi viTardeba.

saqmianoba.
daadgineT swori Tanamimdevroba.

· ra aris gamosaxuli Tqven mier dalagebul suraTebze? 

2. organizmis formirebisa da zrdis periodi. kvercxidan gamoCekis 
an dabadebis Semdeg iwyeba axali organizmis formirebisa da zrdis 
periodi. am periodSi cxovelebis ganviTarebis ori gza arsebobs_ 
pirdapiri  da  arapirdapiri.

pirdapiri ganviTareba. Tu STamomavloba Tavisi niSan-TvisebebiT 
hgavs mSoblebs da maTgan mxolod zomebiT gansxvavdeba, aseT 
ganviTarebas pirdapirs uwodeben. am tipis ganviTareba axasiaTebs 
fexsaxsrianebis zogierT warmomadgenels, qvewarmavlebs, frinve-
lebs, ZuZumwovrebs. pirdapiri ganviTarebis dros ar arsebobs 
larvis stadia.

zigota dayofa mravalujrediani 
Canasaxi

Canasaxis zrda da 
ganviTareba

zrdasrulobisa da 
siberis periodi

44. cxovelTa zrda-ganviTareba

ganviTarebis sawyisi  
periodi

frinvelis individualuri ganviTareba

lancetas ganviTarebis sawyisi periodi

Camoyalibebisa da 
zrdis periodi

pirdapiri ganviTareba
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2. SeadareT cxovelebisa da mcenareebis ganviTareba, venis diagramaSi 
CawereT msgavsi da ganmasxvavebeli niSnebi.

1. gaanawileT cxovelebi cxrilis Sesabamis svetebSi: pepela, bayayi, 
kodala, kata, zuTxi, niangi, gveli, spilo, siraqlema, loqo.

kvercxebs deben qviriTs yrian cocxalmSobebi arian

formirebisa da zrdis periodi / pirdapiri ganviTareba / arapirdapiri 
ganviTareba / zrdasrulobisa da siberis periodi / ganviTarebis  sawyisi 
periodi.

 

individualuri ganviTareba pirobiTad Semdeg periodebad iyofa: –, 
– da –. Tu STamomavloba Tavis niSan-TvisebebiT  mSoblebs hgavs da 
maTgan mxolod zomebiT gansxvavdeba, aseT ganviTarebas uwodeben –. 
Tu STamomavloba ar hgavs am cxovelis zrdasrul formas, aseT 
ganviTarebas uwodeben –.

SeavseT sqema

pirdapiri

magaliTebi
1.
2.
...

arapirdapiri ganviTareba. sxva cxovelebis zrdisa da formirebis 
periodi iwyeba larvis stadiiT, romlis drosac cxoveli ar hgavs 
zrdasrul individs. aseT ganviTarebas arapirdapirs uwodeben. igi 
axasiaTebs mwerebis umravlesobas da bayayebs.

kvercxi ganviTarebis 
pirveli stadiaa. 
peplebi sxvadasxva 
raodenobis kvercxebs 
deben.

133132

pepela Tavis ganviTarebis gzaze oTx stadias gadis: kvercxi, larva 
(matli), Wupri da zrdasruli individi.

arapirdapiri

cxovelTa 

ganviTarebis 

gzebi

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

arapirdapiri ganviTareba

zrdasruli individi. 
zrdasruli individi 
Wupridan gamosvlidan 
ramdenime dRis Semdeg 
sqesobrivad mwifdeba da 
gamravlebas iwyebs. 
gamravlebis mixedviT 
cocxlobs ramdenime dRe 
an kvira.

larva (matli) Tavisufal 
cxovrebas eweva. aqtiurad 
ikvebeba da sakveb nivTierebebs 
agrovebs ganviTarebis momavali 
stadiebisTvis. zrdas Tan 
axlavs kanis mravaljeradi   
               cvla.

Wupri. garsis sabo-
loo cvlis Semdeg 
matli Wuprad ga-
daiqceva. Wupri ar 
moZraobs da aqtiu-
rad ar ikvebeba. am 
stadiaze matlis 
qsovilebi da orga-
noebi icvleba da 
TandaTan zrdasru-
li individisas 
emsgavseba. 

magaliTebi
1.
2.
...
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arapirdapiri ganviTareba

zrdasruli individi. 
zrdasruli individi 
Wupridan gamosvlidan 
ramdenime dRis Semdeg 
sqesobrivad mwifdeba da 
gamravlebas iwyebs. 
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134

Semajamebeli davalebebi

1. gaasworeT mcdari mtkicebebi: 1. aorTqleba damokidebulia 
foTlis zedapiris farTobze. 2. Zlieri mSrali qaris dros 
aorTqleba ufro naklebia, vidre wynar amindSi. 3. aorTqleba 
damokidebulia haeris tenianobaze. 4. aorTqleba mcenares 
gadaxurebisgan icavs.

3. daajgufeT organizmebi usqeso gamravlebis formebis mixedviT.

ujredis orad gayofa
_____________

sporebiT gamravleba dakvirtva
__________________________

4. SearCieT swori pasuxebi: a) mcenaris nawilebiT gamravlebas vege-
tatiuri / generaciuli gamravleba ewodeba. b) mcenaris gamravle-
bisaTvis iyeneben Reros kalmebiT / fesvis kalmebiT mynobas. g) Re-
ros kalmebiT mravldeba mocxari / kartofili.

5. gamotovebuli adgilebis nacvlad CawereT sakvanZo sityvebi:
a) – mcenaris mtveri mSrali unda iyos.
b) – xorcieldeba adamianis mier.
g) – uwodeben erTi mcenaris mtvrianebidan meore mcenaris 
butkos dingze mtvris gadatanas.
d) – mcenareebis yvavils kaSkaSa feris gvirgvini aqvs.
e) – uwodeben yvavilis sakuTari mtvriT damtvervas.

sakvanZo sityvebi: qariTmtveria, mweriTmtveria, jvaredini damtverva, 
TviTdamtverva, xelovnuri damtverva.

1. ameba. 2. xavsi. 3. hidra. 4. safuarebi. 5. mwvane evglena. 6. gvimra.

arteriebi 

venebi

kapilarebi

eriTrocitebi

leikocitebi

plazma 

sisxlis TeTri ujredebi, romlebic organizms 
mikrobebisgan icavs.

yvelaze msxvili sisxlZarRvebi, romlebsac sisxli 
gulidan gamoaqvs.

sisxlZarRvebi, romlebsac sisxli gulisken miaqvs.

sisxlis wiTeli ujredebi, romlebic JangbadiT 
amaragebs mTel organizms.

uwvrilesi sisxlZarRvebi.

siTxe, romelic sisxlis SemadgenlobaSi Sedis.

2. moZebneT Sesabamisoba:
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garemos gavlena organizmze da bunebrivi 
Tanasazogadoebebi
45. cocxali organizmebis gavrceleba da 
gansaxleba garemoSi
46. garemosa da organizmis 
urTierTdamokidebuleba
47. bunebrivi Tanasazogadoebebi
48. adamiani da cocxali buneba
49. azerbaijanis nakrZalebi
• Semajamebeli davalebebi

cxovelTa da mcenareTa  roli adamianis 
cxovrebaSi
50. kulturuli mcenareebis mniSvneloba 

adamianis cxovrebaSi

51. samkurnalo mcenareebi
52. cxovelTa moSinaureba da maTi roli 

adamianis cxovrebaSi
53. cocxali organizmebis gavlena adamianis 

janmrTelobaze
54. swori kveba
• Semajamebeli davalebebi

gv . 135–160 organizmi da 

garemo

444

135

Tavi 7

Tavi  8
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albaT SeginiSnavT, rogor daf-
rinavs zafxulSi bambis msgavsi 
alvis bususebi, mdeloze liv-
livebs babuawveras „paraSute-
bi“. aranakleb saocaria Tesle-
bisa da nayofebis sxvadasxva-
nairi samagrebi, romelTa 
saSualebiTac isini kargad 
eWideba adamians tansacmelze. 

garemos gavlena organizmze da bunebrivi 
Tanasazogadoebebi

vrceldeba cxovelebis 
daxmarebiT.

vrceldeba qaris 
saSualebiT.

vrceldeba dauxma-
reblad 
(TviTgavrceleba).

mcenareTa gavrceleba. bunebaSi mcena-
reebi Teslebisa da nayofebis saSualebiT 
vrceldeba. es mcenareebs saSualebas aZ-
levs, axal adgilebSi gansaxldes. nayofebi 
da Teslebi ZiriTadad ori xerxiT vrcel-
deba: dauxmareblad (TviTgavrcelebiT) 
da sxvadasxva faqtorebis daxmarebiT.

mcenareebi, romlebic sxva faqtorebis 
dauxmareblad avrcelebs Tesls. zogi-
erTi mcenare damoukideblad axerxebs 
Teslis gavrcelebas. ase, magaliTad, 
zrdasruli kitrana Teslebs nayofSi 
dagrovil lorwosTan erTad gamoisvris 
gareT. momwifebisas uZraxelas, lobiosa 
da yayaCos nayofsafari xmeba, Semdeg 
skdeba da Teslebic gareT iyreba.

Teslebis gavrceleba sxvadasxva faq-
torebis daxmarebiT. mcenareTa Teslebi 
SeiZleba sxvadasxva faqtorebis _ qaris, 
wylis, cxovelebis, adamianis _ daxmare-
biT gavrceldes. qariT gavrcelebisaT-
vis zogierT mcenares ganuviTarda spe-
cialuri saSualebebi: bususebis kona Tes-
lebis garSemo, freniebi da frTisebri 
wanazardebi. magaliTad, tirifisa da al-
vis Teslebs bususebi aqvs, babuawveras 
Teslebs _ freniebi. nekerCxlis, cacxvis, 
ifnis nayofs frTebi aqvs, romlebic 
frenis dros brunavs. wyalSi mcxovrebi 
dumfaris an elodeis da napirze 
mobinadre murynis Tesli da nayofi wylis 
daxmarebiT vrceldeba.

mocxars, Jolosa da mayvals kaSkaSa 
feris nayofi aqvs da amitom advilad 
izidavs cxovelebs, xolo orovandisa da 
viristerfas nayofs patara kavisebri 
wanazardebi aqvs, romlebiTac cxovelebs 
ekvris.

cxovelTa gansaxleba. zogierTi frin-
veli, mweri, Tevzi da ZuZumwovari cdi-
lobs, axali sabinadro adgilebi daika-
vos da amitom mudmivad gadaadgildeba, 
anu migrirebs.

137136
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g

mcenareebi, romelTa Teslebic 
dauxmareblad vrceldeba

mcenareebi, romelTa Tesli 
da nayofi qaris meSveobiT
vrceldeba

frTebi

nekerCxali

cxovelTa migracia 

saqmianoba. sqemaze mcenareebi dajgufebulia gavrcelebis xerxebis 
mixedviT. rogor fiqrobT, ratom vrceldeba TiToeul jgufSi 
miTiTebuli mcenareebi am konkretuli xerxiT? ifani

paraSutebi
(babuawvera)

bususebi
(laqaSi)

Tavi 7

45. cocxali organizmebis gavrceleba da gansaxleba garemoSi

• rogor fiqrobT, ratom aqvs mcenareTa Teslebsa da nayofebs busu-
sebi an kavebi, romelTa saSualebiTac isini mWidrod ekvris cxo-
velebsa da adamianebs?

• risTvis sWirdebaT mcenareebs aseTi saSualebebi?  
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saqmianoba. gadaitaneT cxrili rveulSi da cxovelTa saxelwo-
debebi Sesabamis striqonSi CawereT: arwivi, Ramura, Wiayela, 
mercxali, jeirani, Jirafi, bu, Txunela, vefxvi, TuTiyuSi, beRura.
џ ra gavlenas axdens dRis 
sinaTle am cxovelebis 
cxovrebis wesze?

dRis cxovrebas eweva
Ramis cxovrebas eweva
niadagSi cxovrobs.

temperatura da tenianoba.
sinaTlis zegavlena. mcenareebisaTvis umniS-

vnelovanesi fotosinTezis procesi mxolod si-
naTleze mimdinareobs. rac Seexeba cxovelebis 
damokidebulebas ganaTebasTan, maTi nawili dRis 
cxovrebas eweva, nawili ki _ Ramis cxovrebas. 

tenianobis zegavlena. wylis siWarbe an nak-
leboba TvalsaCino gavlenas axdens cocxal 
organizmebze. magaliTad, wylis naklebobis 
SemTxvevaSi zogierTi mcenare foTlebs ici-
lebs, zogierTi balaxovani mcenaris miwiszeda 
nawilebi xmeba. mRrRnelebi da kuebi wylis 
naklebobisas zafxulis Zils eZlevian.

„..me CrdilSi davdeqi, mzis mwveli sxivebisgan rom damecva Tavi. 
sinotive iyo, magram am tens sigrile mohqonda. xis totebidan Cite-
bis JRurtuli ismoda~.

џ cocxali da aracocxali bunebis romel faqtorebzea laparaki am 

nawyvetSi?

џ Tqveni azriT, ra hqvia am faqtorTa erTobliobas?

139138

garemos faqtorebi. cocxali da aracocxali bunebis yvela faqto-
ri, romelic cocxal organizmebs gars akravs, erTad qmnis garemos. 
iseTi procesebi, rogorebicaa kveba, sunTqva, zrda-ganviTareba da 
gamravleba, garkveul garemoSi mimdinareobs. aracocxali bunebis 
faqtorebs miekuTvneba sinaTle, temperatura, tenianoba, niadagi da 
haeri. cocxali bunebis faqtorebs baqteriebis, sokoebis, mcena-
reebisa da cxovelebis zemoqmedeba qmnis. sadReisod adamianis saqmi-
anobas garemos calke faqtorad ganixilaven.

garemos faqtorebs, romlebic gavlenas axdens cocxal organiz-
mebze, ekologiur faqtorebs uwodeben. mecnierebas, romelic co-
cxali organizmebis erTmaneTTan da garemosTan damokidebulebas 
Seiswavlis, ekologia ewodeba.

aracocxali bunebis faqtorebis moqmedeba organizmebze. cocxal 
organizmebze moqmedi ZiriTadi aracocxali faqtorebia: sinaTle, 

sinaTle

tenianoba

tempera-
tura

SeitaneT cxrilSi teqstSi ganxiluli mcenareebis nayofebisa da 
Teslebis gavrcelebis garkveul xerxTan misadagebuli samarjvebis 
Taviseburebebi.

1. daasruleT winadadebebi: nayofebi da Teslebi SeiZleba gavrcel-
des –, –, –, – da – meSveobiT. mcenareebs Teslebis gavrcele-
bisTvis aqvs –. arys, ifansa da nekerCxals – daxmarebiT gavrcele-
bisaTvis aqvs –. sokoebi vrceldeba – meSveobiT.

2.  daadgineT Sesabamisoba:

nayofebisa da Teslebis 
gavrcelebis saSualebebi

kitranis, lobiosa da yayaCosTvis damaxasi-
aTebelia Teslis  dauxmareblad – . migraciis 
dros xdeba cxovelTa – axal teritoriebze.

mcenareTa 

saxelwodeba

nekerCxali

gavrcelebisTvis misadagebuli 

samarjvebi

nayofs aqvs frTisebri wanazardebi qaris daxmarebiT

gavrcelebis xerxi

baqteriebisa da sokoebis gavrceleba. baqteriebis gavrceleba spo-
rebis saSualebiT xdeba, radgan isini kargad uZlebs garemos ara-
xelsayrel pirobebs. sokoebic sporebiT vrceldeba. did manZilze 
sporebi qars, mwerebs an cxovelebs gadaaqvs.

amrigad, gansaxlebisa da axali sabinadro adgilebis dakavebis una-

ri cocxali organizmebis erT–erTi ZiriTadi Taviseburebaa.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

gavrceleba
gansaxleba

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

46. organizmebis kavSiri garemosTan

nayofebisa da Teslebis agebulebis 
Taviseburebebi

1. patara da msubuqi Teslebi. frTisebri 
wanazardebis, bususebis da freniebis warmoqmna

2. nayofis gavseba wveniT, romelic nayo-
fis kedlebze axdens zewolas

3. kavebi, eklebi, bewvebi

a) qariT 

b) cxovelebis saSualebiT 

g) TviTgafantviT 

d) adamianis daxmarebiT

aracocxali bunebis 
ZiriTadi faqtorebi

444

  Ç
ap üçün deyil



saqmianoba. gadaitaneT cxrili rveulSi da cxovelTa saxelwo-
debebi Sesabamis striqonSi CawereT: arwivi, Ramura, Wiayela, 
mercxali, jeirani, Jirafi, bu, Txunela, vefxvi, TuTiyuSi, beRura.
џ ra gavlenas axdens dRis 
sinaTle am cxovelebis 
cxovrebis wesze?

dRis cxovrebas eweva
Ramis cxovrebas eweva
niadagSi cxovrobs.

temperatura da tenianoba.
sinaTlis zegavlena. mcenareebisaTvis umniS-

vnelovanesi fotosinTezis procesi mxolod si-
naTleze mimdinareobs. rac Seexeba cxovelebis 
damokidebulebas ganaTebasTan, maTi nawili dRis 
cxovrebas eweva, nawili ki _ Ramis cxovrebas. 

tenianobis zegavlena. wylis siWarbe an nak-
leboba TvalsaCino gavlenas axdens cocxal 
organizmebze. magaliTad, wylis naklebobis 
SemTxvevaSi zogierTi mcenare foTlebs ici-
lebs, zogierTi balaxovani mcenaris miwiszeda 
nawilebi xmeba. mRrRnelebi da kuebi wylis 
naklebobisas zafxulis Zils eZlevian.

„..me CrdilSi davdeqi, mzis mwveli sxivebisgan rom damecva Tavi. 
sinotive iyo, magram am tens sigrile mohqonda. xis totebidan Cite-
bis JRurtuli ismoda~.

џ cocxali da aracocxali bunebis romel faqtorebzea laparaki am 

nawyvetSi?

џ Tqveni azriT, ra hqvia am faqtorTa erTobliobas?

139138

garemos faqtorebi. cocxali da aracocxali bunebis yvela faqto-
ri, romelic cocxal organizmebs gars akravs, erTad qmnis garemos. 
iseTi procesebi, rogorebicaa kveba, sunTqva, zrda-ganviTareba da 
gamravleba, garkveul garemoSi mimdinareobs. aracocxali bunebis 
faqtorebs miekuTvneba sinaTle, temperatura, tenianoba, niadagi da 
haeri. cocxali bunebis faqtorebs baqteriebis, sokoebis, mcena-
reebisa da cxovelebis zemoqmedeba qmnis. sadReisod adamianis saqmi-
anobas garemos calke faqtorad ganixilaven.

garemos faqtorebs, romlebic gavlenas axdens cocxal organiz-
mebze, ekologiur faqtorebs uwodeben. mecnierebas, romelic co-
cxali organizmebis erTmaneTTan da garemosTan damokidebulebas 
Seiswavlis, ekologia ewodeba.

aracocxali bunebis faqtorebis moqmedeba organizmebze. cocxal 
organizmebze moqmedi ZiriTadi aracocxali faqtorebia: sinaTle, 

sinaTle

tenianoba

tempera-
tura

SeitaneT cxrilSi teqstSi ganxiluli mcenareebis nayofebisa da 
Teslebis gavrcelebis garkveul xerxTan misadagebuli samarjvebis 
Taviseburebebi.

1. daasruleT winadadebebi: nayofebi da Teslebi SeiZleba gavrcel-
des –, –, –, – da – meSveobiT. mcenareebs Teslebis gavrcele-
bisTvis aqvs –. arys, ifansa da nekerCxals – daxmarebiT gavrcele-
bisaTvis aqvs –. sokoebi vrceldeba – meSveobiT.

2.  daadgineT Sesabamisoba:

nayofebisa da Teslebis 
gavrcelebis saSualebebi

kitranis, lobiosa da yayaCosTvis damaxasi-
aTebelia Teslis  dauxmareblad – . migraciis 
dros xdeba cxovelTa – axal teritoriebze.

mcenareTa 

saxelwodeba

nekerCxali

gavrcelebisTvis misadagebuli 

samarjvebi

nayofs aqvs frTisebri wanazardebi qaris daxmarebiT

gavrcelebis xerxi

baqteriebisa da sokoebis gavrceleba. baqteriebis gavrceleba spo-
rebis saSualebiT xdeba, radgan isini kargad uZlebs garemos ara-
xelsayrel pirobebs. sokoebic sporebiT vrceldeba. did manZilze 
sporebi qars, mwerebs an cxovelebs gadaaqvs.

amrigad, gansaxlebisa da axali sabinadro adgilebis dakavebis una-

ri cocxali organizmebis erT–erTi ZiriTadi Taviseburebaa.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

gavrceleba
gansaxleba

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

46. organizmebis kavSiri garemosTan

nayofebisa da Teslebis agebulebis 
Taviseburebebi

1. patara da msubuqi Teslebi. frTisebri 
wanazardebis, bususebis da freniebis warmoqmna

2. nayofis gavseba wveniT, romelic nayo-
fis kedlebze axdens zewolas

3. kavebi, eklebi, bewvebi

a) qariT 

b) cxovelebis saSualebiT 

g) TviTgafantviT 

d) adamianis daxmarebiT

aracocxali bunebis 
ZiriTadi faqtorebi

444

  Ç
ap üçün deyil



1
2 3

4

5

6 7

8

9 

10 
11 

12 

13 

14 15

saqmianoba. daalageT tbisa da tyis binadrebis aRmniSvneli 
nomrebi cxrilis Sesabamis svetebSi:

tyis binadrebi tbis binadrebi

· rogor arian isini dakavSirebuli erTmaneTTan da sacxovrebel 
  garemosTan?

Tan (niadagTan, wylis reJimTan da a.S.)
ekologiuri sistema. cocxali or-

ganizmebi da maTi sacxovrebeli gare-
mo erTianobaSi qmnis ekologiur sis-
temas. nebismieri ekosistemis safuZ-
vels organuli nivTierebebis „mwar-
moebeli“ mwvane mcenareebi warmoad-
gens. ekosistemis Semadgeneli orga-
nizmebi, ikvebebian ra sxva organizme-
biT, qmnian kvebiT jaWvebs. martivi 
kvebiTi jaWvebi, rogorc wesi, erTi-
andeba da qmnis rTul kvebiT qsels. 

• romeli cocxali arsebebia aRwerili nawyvetSi?
• ra izidavs maT WaobSi sacxovreblad?

ramizma megobars moTxrobidan nawyveti waukiTxa: „...me cota xniT 
Sevyovndi lelqaSiT dafaruli Waobis piras. WriWinebi ise dafri-
navdnen mis Tavze, TiTqos daWerobanas TamaSobeno. uceb Waobidan 
bayayi amoxta da foTolze mjdari qinqla eniT Tvalis daxamxamebaSi 
daiWira. am dros lelqaSidan yanCa gamovida. SeSinebulma bayayma isev 
WaobSi Caxtoma scada, magram, samwuxarod, frinvelis grZel nis-
karts ver dausxlta“.

141140

temperaturis zemoqmedeba. yoveli cocxali organizmi garkveul 
temperaturul diapazonSi cxovrebas egueba. zogierTi cxovelis 
(bayayis, xvlikis) sxeulis temperatura mudmivi ar aris da damoki-
debulia garemos temperaturaze. frinvelebisa da ZuZumwovrebis 
temperatura mudmivia da ar aris garemos temperaturaze damoki-
debuli, amitom isini mTeli wlis ganmavlobaSi aqtiur cxovrebas 
ewevian.

zamTrobiT, sakvebis naklebobisas, daTvebi, zRarbebi, maCvebi zam-
Tris Zils eZlevian. zogierTi frinveli Tbil qveynebSi mifrinavs, 
sadac sakvebi sakmarisia. 

cocxali bunebis zegavlena organizmebze. organizmebze sxva cocxa-
li organizmebic zemoqmedebs. Sedegad, organizmTa Soris garkveuli 
urTierToba myardeba.

Sesabamis svetebSi 

CamowereT cocxal 

organizmebze moqmedi 

faqtorebi.

garemos faqtorebi

aracocxali 
bunebis faqtorebi

organizmi

ekologiuri faqtorebi
ekologia

1. gadaitaneT cxrili rveulSi. pirvel svetSi 
CawereT faqtis nomeri, meoreSi im faqtoris 
saxelwodeba, romelzec teqstSia laparaki: 
a. niangis kruxobisas misi temperaturis erTi 

faqti ��faqtoris 
         saxelwodeba
a)

b)

gradusiT momateba naSieris sqess ganapirobebs. b. wiTeli da Savi 
mocvis Teslebi mxolod im SemTxvevaSi Rivdeba, Tu mas cxovelis 
saWmlis momnelebeli sistema aqvs gamovlili. g. mRrnelebi marcv-
lovan kulturebs Wamen  da amiT maT mosavlianobas amcireben.  d. 
bevr cxovels dRisiT sZinavs da RamiT aqtiurdeba. maT kargad aqvT 
ganviTarebuli RamiT nadirobisaTvis saWiro saSualebebi da Cvevebi.
2. gadaitaneT cxrili rveulSi da SeavseT:

aracocxali bunebis 
faqtorebi

mcenareTa sapasuxo 
reaqcia

cxovelTa sapasuxo 
reaqcia

garemos yvela faqtors, romelic gavlenas 
axdens cocxal organizmebze,  – uwodeben. 
mecnierebas, romelic cocxali 
organizmebis erTmaneTTan da garemosTan 
damokidebulebas Seiswavlis, – ewodeba.

bunebrivi Tanasazogadoebebi

cocxali organizmebis bunebrivi Tanasazogadoebebi. tyeebSi, ve-
lebsa Tu WaobebSi mobinadre cocxali arsebebi Seguebuli arian 
garkveul jgufebad erTad cxovrebas. cocxali organizmebis jgufi, 
romelic Seguebulia garkveul teritoriaze cxovrebas, qmnis bune-
briv Tanasazogadoebas. bunebriv TanasazogadoebaSi organizmebi 
kavSirSia rogorc erTmaneTTan, ise aracocxali bunebis faqtoreb-

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

47. bunebrivi Tanasazogadoebebi

cocxali bunebis 
faqtorebi
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bayayi, koRo, lelqaSi, 
isara.
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urTierTdamokidebulebis 
saxeebi

urTierTdamokidebulebaSi 
myofi organizmebi

mtacebeli _ msxverpli

paraziti _ maspinZeli

konkurencia

mniSvneloba

bunebrivi Tanasazogadoeba
ekologiuri sistema 

2. daadgineT Sesabamisoba: 

I. Waobi

II. tye

III. udabno

IV. tba

iremi, mura daTvi, ciyvi, 
mgeli, taxi, muxa.

bayayi, ruxi yanCa, wurbela, 
lelqaSi, cvriana.

xvliki, morieli, 
saqsauli, kaqtusi.

cxovelebi da mcenareebibunebrivi 
Tanasazogadoebebi

ganmarteba

nimuSi: I – g – 2

1. daaTvaliereT suraTebi. suraTebze gamosaxuli cxovelebiTa da 
mcenareebiT SeadgineT 3-5 rgolisgan Semdgari ramdenime kvebiTi 
jaWvi.

– aris cocxali organizmebis jgufi, romlebic 
Seguebulni arian garkveul teritoriaze erTad 
cxovrebas. sabinadro garemosTan erTad orga-
nizmebis aseTi jgufebi qmnis erTian – sistemas .

neqtriT ikvebebian.
mTavari mizezi imisa, rom cocxali orga-

nizmebi bunebriv Tanasazogadoebebs qmnian, 
aris xelsayreli sabinadro pirobebis arse-
boba.

bunebriv TanasazogadoebebSi  gar-
kveuli urTierTobebi yalibdeba. es 
urTierTobebi uzrunvelyofs ki-
dec organizmebis Tanacxovrebas.

konkurencia (metoqeoba). erTi 
saxeobis an sxvadasxva saxeobis 
individebs Soris, romlebsac 
msgavsi moTxovnilebebi aqvT, 
urTierTdapirispireba yalibde-
ba. aseT urTierTobas konkuren-
cia ewodeba. organizmebi, romle-
bic konkurencias ver uZleben, 
iRupebian.

urTierTdamokidebuleba „mta-
cebeli – msxverpli“. bunebriv Ta-
nasazogadoebaSi arsebobs urTier-

Tdamokidebuleba, romelsac „mta-

cebeli – msxverpli“ ewodeba. xel-
sayrel pirobebSi (sakvebis siWar-
be) msxverplTa raodenobriv mate-
basTan erTad izrdeba mtacebelTa 
raodenobac. zogjer mtaceblebi, 
garkveulad, sanitris rolsac Ta-

maSoben – Wamen avadmyof cxove-
lebs da amiT daavadebebis gavr-
celebas uSlian xels.

urTierTdamokidebuleba „para-
ziti – maspinZeli“. bunebriv Tana-
sazogadoebaSi gvxvdeba SemTxve-
vebi, rodesac erTi organizmi meo-
res iyenebs sacxovreblad da mis 
xarjze ikvebeba. aseT organizms 
parazits uwodeben, xolo orga-
nizms, romlis xarjzec paraziti 
cxovrobs _ maspinZels.  

urTierTsasargeblo urTier-
Tobebi (simbiozi). Tanasazogado-
ebaSi erTad cxovrebis gamo mcena-
reebsa da cxovelebs, mcenareebsa 
da mikroorganizmebs, cxovelTa 
sxvadasxva saxeobebs Soris Camoya-
libda urTierTsasargeblo urTi-
erToba. magaliTad, peplebi mcena-
reebs mtveraven, amave dros maTi 

martivi kvebiTi jaWvi

konkurencia (metoqeoba)

urTierTdamokidebuleba 
„mtacebeli _ msxverpli“.

ekologiuri sistema

martivi kvebiTi jaWvebisgan 
Semdgari rTuli kvebiTi qseli

urTierTsa-
sargeblo 
urTierToba

1 2 3 4 5 6

wyalsatevis nawili 
gamdinare mtknari wyliT.

sxvadasxva saxis mcenare-
biT _ xeebiT, buCqebiT, 
balaxiT _ dafaruli 
xmeleTis nawili.

dablobi adgili, mcire 
raodenobis naleqebi, qviani 
niadagi, xangrZlivi cxeli 
zafxuli, xanmokle civi 
zamTari, dabali tenianoba.

wyalsatevi damdgari 
wyliT, teniani, unayofo 
(mwiri) niadagiT.

a

b

g

d

1

2

3

4
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aseT teritoriaze ramdenime wlis ganmavlobaSi an wlis garkveul 
dros tardeba RonisZiebebi ama Tu im saxeobis cxovelis an mcenaris 
dasacavad.

erovnuli parkis nawilSi, nakrZalisgan gansxvavebiT, daSvebulia 
dasveneba da turizmi, magram teritoriis garkveuli nawili daculia.

kacobrioba cdilobs, gamoiyenos mecnierebisa da teqnikis Tana-
medrove miRwevebi da maTi gamoyenebiT ufro efeqturad daicvas 
bunebrivi garemo. amisaTvis xorcieldeba tyeebis aRdgena, iwarmoeba 
da montaJdeba gamwmendi nagebobebi, muSavdeba axali, naklebad 
damabinZurebeli (unarCeno) teqnologiebi.

CamoTvaleT adamianis saqmia-
nobasTan dakavSirebuli 
faqtorebi, romlebic 
gavlenas axdens bunebaze.

dadebiTi 
faqtorebi

1. axseniT simboloebis mniSvneloba.

2. SeitaneT cxrilSi daculi teritoriebis saxelwodebebi da Tavise-

burebebi:

nakrZalebi
aRkveTilebi
erovnuli parkebi
`wiTeli wigni~

iSviaTi saxeobebis SenarCunebisa da dacvi-

saTvis Seqmnilia daculi teritoriebi: _ , 

– , – . saxeobebi, romlebic dacvas saWiro-

eben, Setanilia – .

· rogor fiqrobT, ram gamoiwvia did qalaqebSi daavadebaTa ricxvis 
momateba?

·  Tqveni azriT, ra aris garemos dabinZurebis ZiriTadi mizezebi?

ukanaskneli wlebis statistikuri manacemebis mixedviT, sasunTqi gze-
bis, kuW-nawlavis traqtis daavadebebis, nervuli aSlilobebis ricxvi 
qalaqis mcxovrebTa Soris ufro metad gaizarda, vidre soflis 
mcxovrebTa Soris. daavadebebis matebas sikvdilis SemTxvevaTa mate-
bac mohyva. 

adamianis zemoqmedeba bunebaze. Zvel droSi adamianis saqmianoba 
mniSvnelovan zegavlenas ver axdenda bunebaze. uZvelesi adamiani 
mcenareebis SegrovebiTa da cxovelebze nadirobiT iyo dakavebuli. 
dReisaTvis ki adamianis zemoqmedebam bunebaze iseT masStabebs miaR-

wia, rom bunebaSi arsebul balanss (wonasworobas) safrTxe 
daemuqra. amitom kacobrioba seriozulad dafiqrda bune-
bis dacvis sakiTxebze.

`wiTeli wigni~. 1948 wels Seiqmna bunebisa da bunebrivi 
resursebis dacvis saerTaSoriso kavSiri. 1963 wels am 
organizaciis specialurma komisiam gamosca pirveli `wiTe-

li wigni~. es wigni mudmivmoqmedi saxelmwifo dokumentia, romelic 
Seicavs monacemebs iSviaTi da gadaSenebis piras myofi cocxali 
organizmebis Sesaxeb. azerbaijanis pirveli ̀ wiTeli wigni~ 1990 wels 
Seiqmna.

daculi teritoriebi. iSviaTi saxeobebis dacvisa da SenarCune-
bisaTvis Seiqmna daculi teritoriebi _ nakrZalebi, aRkveTilebi da 
erovnuli parkebi. azerbaijanSi arsebobs 9 erovnuli parki, 11 
nakrZali da 24 aRkveTili. 

nakrZali gansakuTrebulad daculi teritoriaa, sadac akrZalu-
lia adamianis nebismieri sameurneo saqmianoba, saqonlis Zoveba, 
nadiroba, xeebis gaCexa, turizmi da sxv. 

aRkveTili droebiT daculi teritoriaa zogierTi saxeobis 
SesanarCuneblad. aRkveTilSi daSvebulia adamianis iseTi saqmianoba, 
romelic zians ar ayenebs cocxali organizmebis dacul saxeobebs. 

aRkveTilebidaculi 
teritoriebi

gansakuTrebulad daculi 
teritoria, sadac akrZa-
lulia adamianis nebismieri 
sameurneo saqmianoba

Taviseburebebi

saqmianoba. daaTvaliereT suraTebi. garemoze moqmedi romeli faq-

torebia maTze gamosaxuli? ra SeiZleba gamoiwvios am faqtorebma?

1 2 3 4

1 2 3 4 5 6

??

??
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48. adamiani da cocxali buneba
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faqtorebi
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moiTxovs gansakuTrebul dacvas farTod gavrcelebuli cxovelebia

cxeli. nakrZalis teritoriaze gavrcelebulia wylis, Waobis, naxe-
varudabnosa da velis mcenareebi.

nakrZalis teritoriaze binadrobs daaxloebiT 20 saxeobis frin-
veli (qoCriani da vardisferi varxvebi, Savi yanCa, fsovi, anu TeT-
rkuda arwivi, beqobis arwivi, mTis arwivi, duraji, savaTi, sarsaraki, 
porfirioni, anu xonTqris qaTami, vardisferi flamingo da sxv.), 
romlebic Setanilia ̀ azerbaijinis respublikis wiTel wignSi~.

nakrZalis ulamazesi bunebis, mcenareTa da, gansakuTrebiT, cxove-
lTa samyaros warmomadgenlebis mravalferovnebis gaTvaliswinebiT, 
samomavlod igegmeba yizilaRajis saxelmwifo bunebrivi nakrZalis 
mimdebare teritoriebiT gafarToeba. Sedegad SeiZleba Seiqmnas 
erovnuli parki,romelic saukeTeso adgili iqneba rogorc turis-
tebis, ise adgilobrivi mosaxleobis misazidad.

nakrZalebi
yizilaRajis nakrZali 

iSviaTi da gadaSenebis piras myofi cxo-
velebisa da mcenareebis saxeobebis dasa-
cavad azerbaijanSi moqmedebs – . yve-
laze didi nakrZali azerbaijanis teri-
toriaze aris – .

saqmianoba. cxrilis Sesabamis striqonSi SeitaneT cxovelebisa da 
mcenareebis saxelwodebebi: Txa, qurciki, Zroxa, cxeni, Tagvi, kur-
dReli, Sveli, jiqi, daTvi, mgeli, selapi, taxi.

· rogor fiqrobT, risgan (visgan) da rogor unda davicvaT es cxovelebi?

 azerbaijanis nakrZalebi. respublikis bunebrivi landSaftebisa 
da iq mobinadre cxovelebisa da mcenareebis saxeobebis dacvisa da 
SenarCunebis saqmeSi gansakuTrebul rols asrulebs nakrZalebi. 
azerbaijanis teritoriaze moqmedebs 11 saxelmwifo nakrZali.

yizilaRajis saxelmwifo bunebrivi nakrZali yvelaze didia 
azerbaijanSi. misi farTobi 88 360 heqtaria. is msoflio mniSvnelobis 
nakrZalia, romlis landSafti wyalSi mcuravi da Waobis frinvelebis 
saarsebo garemoa. klimati zamTarSi zomieria, zafxulSi _ mSrali da 

nakrZali saxelmwifos mier daculi teritoriaa, romelic uzrun-

velyofs arsebuli bunebrivi kompleqsebis SenarCunebas. nakrZa-

lebSi daculia iSviaTi da gadaSenebis piras myofi mcenareebi, 

cxovelebi da bunebrivi kompleqsebi.
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informaciis sxvadasxva wyaros gamoyenebiT SeagroveT masala deda-
miwaze mobinadre gadaSenebis piras myofi cxovelebisa da mcenareebis 
saxeobebis Sesaxeb. am masalis mixedviT moamzadeT prezentacia Semdegi 
gegmiT:

· mcenaris an cxovelis saxelwodeba;
· sabinadro adgili;
· ricxovnobis Semcirebis mizezebi;
· Taviseburebebi (raodenoba, cxovrebis niri da a. S.);
· saxeobis gadasarCenad dasaxuli RonisZiebebi;
· Tqven mier saxeobis gadasarCenad rekomendebuli damatebiTi 
RonisZiebebi.

gegma

1. ra RonisZiebebi tardeba gadaSenebis piras myofi cxovelebis 
gadasarCenad?

2. ra meTodebiT unda SevagrovoT informacia am cxovelebze?

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

49. azerbaijanis nakrZalebi

bunebrivi nakrZalebi

erovnuli parkebis sazRvrebi

afSeronis 
erovnuli parki

baqo

m i n g e C a u r i

naxiCevani

xenqendi

sumgaiTi

kaspiis 

zRva

tyeebi

xelsayreli (keTilsaimedo), ekologiuri 
mdgomareoba stabiluria

kargi,  ekologiuri mdgomareoba SedarebiT 
stabiluria

damakmayofilebeli, ekologiur mdgomareobaSi 
umniSvnelo cvlilebebi SeiniSneba

daZabuli, ekologiur mdgomareobaSi negatiuri 
cvlilebebi SeiniSneba

kritikuli an krizisuli, ekologiur mdgomare-
obaSi mniSvnelovani cvlilebebi SeiniSneba

katastrofuli, ekologiur mdgomareobaSi 
Rrma, Seuqcevadi cvlilebebi SeiniSneba

ekologiuri situaciis Sefaseba

azerbaijanis daculi teritoriebis ruka

xaCmazi

astara

lenqorani

zangelani

ordubadi

yazaxi
Touzi

Samqori

daSqesani
gedabegi

ismaili

kaxi

zaqaTala

Saqi

oRuzi

gebele

belaqani

yuba
gusari

Sabrani

siazani

xizi

gubadli

aRsu gobustani

aRdami

laCini
SuSa

qelbajari

xojali

samuxi

g a n j a

alTiaRajis 
erovnuli 
parki

al-gelis 
erovnuli parki

SahdaRis 
erovnuli parki

Sirvanis 
erovnuli 
parki

hirkanis 
erovnuli 
parki

h. alievis sax. 
zangezuris 
erovnuli parki

goigolis
nacionaluri
parki

aRastafa

julfa

babeqi

Saruri

Sahbuzi

Semaxa
goranboi

nafTalani
barda

TerTeri

aRdami

xojavendi
beilagani

jabraili

fuzuli

evlaxi

imiSli

aRdaSi goqCai

ujari

zarbadi

aRjabadi

qurdamiri

sabirabadi

saaTli

biliasuvari

jalilabadi 

iardimali

leriqi

masali

nefTCala

Sirvani
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TurianCais
pirgulus
garagelis
Sirvanis
basuTCais
yizilaRajis

zaqaTalis
ilisus
garaiazis
eldaris fiWvis
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kulturuli mcenareebi. jer kidev uZveles droSi adamianebi asxva-
vebdnen samkurnalo, sakveb da esTetikuri daniSnulebis mcenareebs. 
Tavidan adamianebi ikvebebodnen sacxovreblis siaxloves arsebuli 
mcenareebiT, mogvianebiT ki Tavad daiwyes maTi moyvana. aTasobiT 
wlis ganmavlobaSi mcenareebma mravalgvari cvlileba ganicades, ris 
Sedegadac miviReT kulturuli mcenareebi. kulturul mcenareebs 
adamianis mier moyvanil mcenareebs uwodeben. uZveles kulturul 
mcenareebs miekuTvneba xorbali, brinji, simindi da sxva marcvleuli 
mcenareebi.

mcenareebSi mimdinare fotosinTezis procesi cocxal organizmebs 
saWiro raodenobis JangbadiT amaragebs. mcenareebi arbilebs 
klimats, asustebs qaris siZlieres, fesvTa sistemiT icavs niadags 
gamofitvisgan. 

· Tqveni azriT, rogor aisaxeboda dedamiwaze mobinadre sxva cocxal 

arsebebze mcenareuli safris ganadgureba?

1. SeiswavleT ekologiuri faqtorebis cocxal organizmebze zemoq-
medebis faqtebi. CasviT faqtis nomeri cxrilis Sesabamis ujraSi. 
1. haeris masebis gadaadgileba mniSvnelovan rols asrulebs Tes-
lebisa da sporebis gavrcelebaSi, afarToebs uZravi organizmebis 
gansaxlebis SesaZleblobas. 2. tropikuli tyeebis mcenareebisaTvis 
+5...+8°C temperatura damRupvelia. 3. zogierT organizms cxovreba 
SeuZlia cxel wyaroebSi +85...+90°C temperaturis pirobebSi. 4. 
qariani amindis dros zedapiridan aorTqleba izrdeba, rac 
organizmebs gadaxurebisgan icavs.

ekologiuri faqtori            mcenareebi        baqteriebi            sokoebi

3. upasuxeT kiTxvas: ̀ ra moxdeba, Waobi rom daSres?~ da SemogvTavazeT 
bunebriv kompleqsebze adamianis zemoqmedebis 3-4 SesaZlebeli Sedegi.

4. SeasworeT kvebiTi jaWvebi:
· peplebi _yvavilebi  _obobebi _mtacebeli frinvelebi _xvlikebi  

· marcvlovnebi  _bayayebi _kaliebi _Zera

· gveli _Tagvi _bu _marcvleuli

5. Seguebis ra saSualebebi aqvs wylis garemoSi mobinadre mcenareebs? 
amoarCieT 3 pasuxi:
a) sustad ganviTarebuli fesvTa sistema;
b) sustad ganviTarebuli meqanikuri qsovili;
g) Rrmad wasuli fesvebi;
d) didi Txeli foTlebi;
e) cvilisebri nafifqi foTlebze.

mtacebeli _ 

msxverpli

metoqeoba 

(konkurencia)

urTierTsasargeb-

lo urTierToba

paraziti _ 

maspinZeli

saqmianoba 1. daamateT sqemaze moyvanil pirobiT jgufebSi gaerTi-
anebul mcenareTa CamonaTvals azerbaijanis teritoriaze gavrce-
lebuli TqvenTvis nacnobi sxva mcenareebis saxelwodebebi.

Semajamebeli davalebebi

Tavi 8 mcenareebisa da cxovelebis roli adamianis 
cxovrebaSi

50. kulturuli mcenareebis roli adamianis cxovrebaSi

2. gansazRvreT urTierTobis tipi, romelic organizmebis Tanacxov-
rebas uzrunvelyofs. 

samkurnalo mcenareebi: 
JenSeni, katabalaxa...

teqnikuri mcenareebi: 
Saqris Warxali...

cxovelTa sakvebi 
mcenareebi: samyura, 
xanWkola...

dekoratiuli mcenareebi: 
vardi, astra...

marcvleuli: xorbali, 
qeri...

saneleblebi: mdogvi, 
kvliavi...

bostneuli: pomidori, 
kombosto...

baRCeuli: sazamTro, nesvi...

kaklisebri nayofis mqone
mcenareebi: kakali, Txili…

xil-kenkrovani mcenareebi: 
vaSli, yurZeni...

kultu-
ruli
mcena-
reebi

444
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romeli dekoratiuli mcenareebi gaqvT skolis baRSi, saklaso 
oTaxSi, saxlSi? gaiTvaliswineT zemoT moyvanili wesebi da kargad 
mouareT maT.

2. amoarCieT saWiro varianti:
џ oTaxis mcenareebi unda movrwyaT oTaxis temperaturis/civi wyliT.
џ oTaxis mcenareebi unda movrwyaT RerosTan axlos/Rerosgan moSo-

rebiT.
џ  oTaxis mcenareebi xSirad unda movrwyaT zafxulSi/zamTarSi.
џ oTaxis mcenareebis umravlesoba unda davdgaT RumelTan/sinaT-

lesTan axlos.

kulturuli mcenareebi
dekoratiuli mcenareebi

adamianebis moyvanil mcenareebs 
uwodeben –. binaSi gazrdil mcenareebs 
uwodeben –.

dekoratiuli mcenareebi. adamianebi dekoratiul mcenareebs es-
Tetikuri mizniT amravleben. radgan oTaxis mcenareTa udidesi 
umravlesoba tropikulia, movlisas maTTvis Cveuli bunebrivi 
pirobebis Seqmnaa saWiro.

oTaxis mcenareebis gamoyeneba SeiZleba sxvadasxva mizniT, ma-
galiTad, kalanhoes, saaTas, vefxistyavas, aloes anTebis sawinaaRmde-
go Tvisebebi aqvs. niukas da kalas ̀ oTaxis barometrs~ uwodeben.

saaTakalanhoe

da JangbadiT amdidrebs. erTi qlorofitumic ki sakmarisia samzare-
uloSi haeris gasawmendad. mecnierebi varaudoben, rom kaqtusi radi-
aqtiuri gamosxivebisagan gvicavs. Tumca oTaxis iseTi mcenareebi, 
rogorebicaa rZiana an difenbaxia, Sxamiania da maTTan frTxilad 
mopyrobaa saWiro.

vefxistyava aloe

niuka

kala

qlorofitumi gvimra 
nefrolepisi

difenbaxia

samkurnalo Tvisebebis 
mqone mcenareebi

dekoratiuli mcenareebi

amindis cvlilebisas, wvimis dawyebamde, 
kalis foTlebidan wylis wveTebi gadmodis. 
qlorofitumi da nefrolepisi haers wmends 

oTaxis mcenareebis movla
1. mcenareebi movrwyaT oTaxis temperaturis wyliT.
2. imisaTvis, rom mcenaris fesvebs haeri kargad miewodos, niadagi 
fesvebTan sistematurad gavafxvieroT (SevecadoT, gafxvierebisas 
fesvebi ar davazianoT).
3. periodulad mcenaris foTlebi sveli naWriT gavwmindoT.
4. gamxmari totebi da foTlebi mcenares movaciloT. qoTani xSirad 
gavasufTavoT.
5. mcenaris movlisas gaviTvaliswinoT misi Tvisebebi.
oTaxis mcenareebi gamudmebul movlas moiTxovs. gvaxsovdes, Sina-
uri cxovelebi oTaxis Sxamian mcenareebs unda movaridoT.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveT ra SeityveT ra SeityveT 
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

1. suraTebze gamosaxuli sagnebidan romels aqvs mcenareuli 
warmomavloba?
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SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveT ra SeityveT ra SeityveT 
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

1. suraTebze gamosaxuli sagnebidan romels aqvs mcenareuli 
warmomavloba?

444

  Ç
ap üçün deyil



153152

mcenareebis samkurnalo daniSnuleba. zafrana warmatebiT gamoiye-
neba gul-sisxlZarRvTa da nevrologiuri daavadebebis SemTxvevaSi, 
gamomyofi da sasqeso sistemebis paTologiebis dros. gogris TesliT 
mkurnaloben parazituli WiebiT daavadebebs, Saqrian diabets, gu-
lisa da Tirkmlebis paTologiebs.

Sxamiani samkurnalo mcenareebi. iseTi mcenareebi, rogorebicaa 
xeSavi, lema, beladona, qristesisxla, ZaRlyurZena samkurnalo miz-
niT gamoiyeneba, Tumca isini Sxamiania da sakvebad maTi gamoyeneba 

gadaitaneT cxrili rveulSi da SeavseT:

samkurnalo mcenaris saxelwodeba

rogori mcenarea (xe, buCqi, balaxi)

mcenaris romeli nawilebi gamoiyeneba samkurnalod

samkurnalo efeqti

1. gamoicaniT samkurnalo mcenareebis saxelwodebebi:
mindisi, RvalZarvamra, rilagvi, skilia, tervirisfa, likune, bilsa

mcenareebs, romlebsac samkurnalo mniSvneloba aqvs, ewodeba _.
samkurnalo mcenareebs Soris gvxvdeba rogorc _, ise _.

cnobebi samkurnalo mcenareebis Sesaxeb jer kidev 6000 wlis winan-
del Sumerul teqstebSi gvxvdeba. Tanamedrove mecnierebma daadgi-
nes, rom sadReisod cnobilia 21000 mcenaris saxeoba, romlebsac 
msoflios sxvadasxva xalxi samkurnalo mizniT iyenebda. azer-
baijanSi am samkurnalo mcenareebis umetesoba izrdeba. 

kulturuli da veluri samkurnalo mcenareebi gvxvdeba xeebis, 
buCqebisa da balaxeulis saxiT. es mcenareebi iyofa or jgufad: kul-
turul mcenareebad da velur mcenareebad.

a) veluri samkurnalo mcenareebi tyeebsa da mindvrebSi izrdeba. 
aseTi mcenareebia: askili, Jolo, kuneli, salbi, begqondara, gvirila, 
mziura, mravalZarRva, mindvris Svita.

b) kulturuli samkurnalo mcenareebi adamianis mieraa moyvanili. 
aseTebia, magaliTad, pitna, gogra, zafrana, gulyviTela. samkurnalo 
mizniT gamoiyeneba mcenaris sxvadasxva nawili (gogris Tesli, komSis 
Tesli, simindis foCi da Rero). Cveni qveynis mdidari bunebrivi 
pirobebi, mcenareebisTvis xelsayreli temperatura da tenianoba 
didi raodenobis samkurnalo mcenareebis moyvanis saSualebas 
iZleva. magaliTad, afSeronze wlebis manZilze mohyavT zafrana.

 Zveli induri legendis mixedviT, erTxel cnobilma mkurnalma Tavisi 
mowafe Carakia tyeSi gagzavna ramdenime sruliad usargeblo mcenaris 
mosatanad. ukan dabrunebulma mowafem mkurnals uTxra: ̀ maswavlebelo, 
sam tyeSi viyavi, magram erTi usargeblo mcenarec ki ver vnaxe!~

· ra sargeblobis motana SeuZlia mcenareebs adamianisaTvis?

mcenaris saxelwodeba ra iciT am mcenaris samkurnalo Tvisebebis Sesaxeb?

mziura salbi

saqmianoba. daaTvaliereT suraTebze gamosaxuli mcenareebi. gada-
itaneT cxrili rveulSi da CawereT masSi informacia am mcenareebis 
Sesaxeb.

sakurnalo mcenareebi 2. upasuxeT kiTxvebs:
џ romel mcenareebs uwodeben samkurnalos?
џ mcenaris romel nawilebs iyeneben samkurnalo mizniT?
џ ra mniSvneloba aqvs samkurnalo mcenareebs adamianisaTvis?
џ Tqven romel samkurnalo mcenareebs icnobT?
џ ra aqvs saerTo da gansxvavebuli am mcenareebs?

saxifaToa. magaliTad, beladoniT mowamvlis SemTxve-
vaSi adamians aReniSneba gulisreva, Rebineba, gugebis 
gafarToeba. amitom unda gvaxsovdes, rom ucnobi 
mcenareebis gasinjva ar SeiZleba. zogjer aseTi mcena-
reebis wveni kanSi aRwevs, sisxlSi xvdeba da mowamvlas 
iwvevs. amitom Sexebis SemTxvevaSic ki xelebi sagul-
dagulod unda davibanoT.

Cvens qveyanaSi samkurnalo preparatebis dasamza-
deblad gamoiyeneba askilis nayofi, gvirilis, begqon-
daras, TavSavas, farsmandukis, kunelis yvavili da 
nayofi, muxis qerqi da a. S. zafrana

gulyviTela

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

51.  samkurnalo mcenareebi

Jolo    begqondara     askili       pitna          gvirila   mravalZarRva

samkurnalo mcenareebi
veluri da kulturuli samkurnalo mcenareebi

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi
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niT gamoiyeneba, Tumca isini Sxamiania da sakvebad maTi gamoyeneba 

gadaitaneT cxrili rveulSi da SeavseT:

samkurnalo mcenaris saxelwodeba

rogori mcenarea (xe, buCqi, balaxi)

mcenaris romeli nawilebi gamoiyeneba samkurnalod

samkurnalo efeqti

1. gamoicaniT samkurnalo mcenareebis saxelwodebebi:
mindisi, RvalZarvamra, rilagvi, skilia, tervirisfa, likune, bilsa

mcenareebs, romlebsac samkurnalo mniSvneloba aqvs, ewodeba _.
samkurnalo mcenareebs Soris gvxvdeba rogorc _, ise _.

cnobebi samkurnalo mcenareebis Sesaxeb jer kidev 6000 wlis winan-
del Sumerul teqstebSi gvxvdeba. Tanamedrove mecnierebma daadgi-
nes, rom sadReisod cnobilia 21000 mcenaris saxeoba, romlebsac 
msoflios sxvadasxva xalxi samkurnalo mizniT iyenebda. azer-
baijanSi am samkurnalo mcenareebis umetesoba izrdeba. 

kulturuli da veluri samkurnalo mcenareebi gvxvdeba xeebis, 
buCqebisa da balaxeulis saxiT. es mcenareebi iyofa or jgufad: kul-
turul mcenareebad da velur mcenareebad.

a) veluri samkurnalo mcenareebi tyeebsa da mindvrebSi izrdeba. 
aseTi mcenareebia: askili, Jolo, kuneli, salbi, begqondara, gvirila, 
mziura, mravalZarRva, mindvris Svita.

b) kulturuli samkurnalo mcenareebi adamianis mieraa moyvanili. 
aseTebia, magaliTad, pitna, gogra, zafrana, gulyviTela. samkurnalo 
mizniT gamoiyeneba mcenaris sxvadasxva nawili (gogris Tesli, komSis 
Tesli, simindis foCi da Rero). Cveni qveynis mdidari bunebrivi 
pirobebi, mcenareebisTvis xelsayreli temperatura da tenianoba 
didi raodenobis samkurnalo mcenareebis moyvanis saSualebas 
iZleva. magaliTad, afSeronze wlebis manZilze mohyavT zafrana.

 Zveli induri legendis mixedviT, erTxel cnobilma mkurnalma Tavisi 
mowafe Carakia tyeSi gagzavna ramdenime sruliad usargeblo mcenaris 
mosatanad. ukan dabrunebulma mowafem mkurnals uTxra: ̀ maswavlebelo, 
sam tyeSi viyavi, magram erTi usargeblo mcenarec ki ver vnaxe!~

· ra sargeblobis motana SeuZlia mcenareebs adamianisaTvis?

mcenaris saxelwodeba ra iciT am mcenaris samkurnalo Tvisebebis Sesaxeb?

mziura salbi
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џ romel mcenareebs uwodeben samkurnalos?
џ mcenaris romel nawilebs iyeneben samkurnalo mizniT?
џ ra mniSvneloba aqvs samkurnalo mcenareebs adamianisaTvis?
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џ ra aqvs saerTo da gansxvavebuli am mcenareebs?

saxifaToa. magaliTad, beladoniT mowamvlis SemTxve-
vaSi adamians aReniSneba gulisreva, Rebineba, gugebis 
gafarToeba. amitom unda gvaxsovdes, rom ucnobi 
mcenareebis gasinjva ar SeiZleba. zogjer aseTi mcena-
reebis wveni kanSi aRwevs, sisxlSi xvdeba da mowamvlas 
iwvevs. amitom Sexebis SemTxvevaSic ki xelebi sagul-
dagulod unda davibanoT.

Cvens qveyanaSi samkurnalo preparatebis dasamza-
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2. upasuxeT SekiTxvebs Tqveni Sinauri cxovelis Sesaxeb: 1)  ra hqvia? 2) 
rogor uvli? 3) ra mniSvneloba aqvs am cxovels adamianisTvis? 4) ra 
cxoveli iyo misi gareuli winapari?

moSinaureba
brucelozi

1. moZebneT cxoveli Sesabamisi daxasiaTebis mixedviT:

pirveli moSinaurebuli cxoveli, romlis 
winaparic iyo mgeli.

Sinauri cxoveli, romelic tarpanis 
moSinaurebis Sedegad miviReT.

Sinauri cxoveli, romelic iZleva 
abreSums. 

gareuli cxovelisagan Sinauri cxovelis miRebas 
ewodeba –. auduRari rZis an daumarilebeli 
yvelis sakvebad gamoyenebis SemTxvevaSi adamiani 
SeiZleba daavaddes –.

cxovelebis moSinaureba. cxovelTa moSinaurebis procesi uZveles 
droSi daiwyo da dRemde grZeldeba. adamianebma jer kidev 10000 wlis 
win moiSinaures turi da misgan gamoiyvanes msxvilfexa saqonlis ji-
Sebi. mecnierebi varaudoben, rom Zroxisa da kameCis Soreuli wina-
pari swored turi unda yofiliyo, romelic evraziis teritoriaze 
daaxloebiT am periodSi cxovrobda. msxvilfexa saqonels adamianebi 
ZiriTadad xorcisa da rZisaTvis iyeneben, Tumca mas jerjerobiT arc 
gamwevi Zalis funqcia daukargavs.

azerbaijanSi mecxoveleobis erT-erTi wamyvani dargia mecxva-
reoba. cxvars matylis, tyavis, xorcisa da rZisTvis aSeneben.

garkveul rols adamianebis cxovrebaSi jer kidev TamaSobs cxeni. 
savaraudod, Tanamedrove cxenis winapari prJevalskis cxeni da 
tarpani unda iyos, romlebic adre velur bunebaSi binadrobdnen. 
amJamad azerbaijanSi ZiriTadad sacxenosno jiSis cxenebs aSeneben 
(yarabaRuli, yuburi, yazaxuri dilibozi).

moSinaurebul mwerebs miekuTvnebian futkari da TuTis abre-
Sumxvevia. futkrebs aSeneben Taflis, futkris Sxamis, propolisis, 
cvilisa da futkris rZisaTvis, xolo TuTis abreSumxvevias parkebis-
gan abreSums awarmoeben.

Sinauri cxovelebis movla da higiena. Sinaur cxovelebs esaWiro-
ebaT gamudmebuli movla da yuradReba, sakvebis momzadeba, sadgomis 

џ ra daniSnulebiT iyeneben dRes ZaRlebs?
џ ratom hyavT Sinauri cxovelebi?

pirvelyofili adamianebi sakvebis mosapoveblad gareul cxove-
lebze nadirobdnen. zogjer maT mokluli cxovelis naSieri saxlSi 
mihyavdaT da zrdidnen. adamianis gverdiT cxovrebisas cxovelis 
qceva da Cvevebi TandaTan icvleboda. isini adamians eCveodnen da 
Sinaurdebodnen. ase gaCndnen Sinauri cxovelebi. iTvleba, rom pir-
veli moSinaurebuli cxoveli ZaRlia.

saqmianoba. rogor exmarebian adamianebs suraTze gamosaxuli 
ZaRlebi?

dasufTaveba.
adamiani SeiZleba Sinauri cxovelebisgan dasnebovndes. magaliTad, 

auduRari rZis an daumarilebeli yvelis sakvebad gamoyeneba zogjer 
brucelozs iwvevs. amitom Sinaur cxovelebTan urTierTobisas 
garkveuli higienuri wesebis dacvaa saWiro. 

Sinauri cxovelebis movlis wesebi
1. periodulad dasufTaveba esaWiroeba rogorc Sinaur cxovelebs, 

ise maT sadgoms. 
2. cxovelebisTvis sakvebi winaswar unda movimaragoT. 
3. profilaqtikis mizniT cxovelebs periodulad samedicino 

Semowmeba da acra unda CautardeT.
4. cxovelebs kargad unda movuaroT, urTierTobisas ziani ar 

mivayenoT.

a

b

g

mela TuTis abreSumxvevia 

bazi meTaflia futkari

zebra kombostos TeTrula

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

daasaxeleT im cxovelis nomeri (nomrebi), romlisganac suraTze 
warmodgenili produqtebi mzaddeba an miiReba.

1 2 3 4

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveT ra SeityveT ra SeityveT 
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

52. cxovelTa moSinaureba da maTi roli adamianis cxovrebaSi

cxenitura ZaRli

444

  Ç
ap üçün deyil



155154

2. upasuxeT SekiTxvebs Tqveni Sinauri cxovelis Sesaxeb: 1)  ra hqvia? 2) 
rogor uvli? 3) ra mniSvneloba aqvs am cxovels adamianisTvis? 4) ra 
cxoveli iyo misi gareuli winapari?

moSinaureba
brucelozi

1. moZebneT cxoveli Sesabamisi daxasiaTebis mixedviT:

pirveli moSinaurebuli cxoveli, romlis 
winaparic iyo mgeli.

Sinauri cxoveli, romelic tarpanis 
moSinaurebis Sedegad miviReT.

Sinauri cxoveli, romelic iZleva 
abreSums. 
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ewodeba –. auduRari rZis an daumarilebeli 
yvelis sakvebad gamoyenebis SemTxvevaSi adamiani 
SeiZleba daavaddes –.
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droSi daiwyo da dRemde grZeldeba. adamianebma jer kidev 10000 wlis 
win moiSinaures turi da misgan gamoiyvanes msxvilfexa saqonlis ji-
Sebi. mecnierebi varaudoben, rom Zroxisa da kameCis Soreuli wina-
pari swored turi unda yofiliyo, romelic evraziis teritoriaze 
daaxloebiT am periodSi cxovrobda. msxvilfexa saqonels adamianebi 
ZiriTadad xorcisa da rZisaTvis iyeneben, Tumca mas jerjerobiT arc 
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savaraudod, Tanamedrove cxenis winapari prJevalskis cxeni da 
tarpani unda iyos, romlebic adre velur bunebaSi binadrobdnen. 
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Sumxvevia. futkrebs aSeneben Taflis, futkris Sxamis, propolisis, 
cvilisa da futkris rZisaTvis, xolo TuTis abreSumxvevias parkebis-
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Sinauri cxovelebis movla da higiena. Sinaur cxovelebs esaWiro-
ebaT gamudmebuli movla da yuradReba, sakvebis momzadeba, sadgomis 

џ ra daniSnulebiT iyeneben dRes ZaRlebs?
џ ratom hyavT Sinauri cxovelebi?

pirvelyofili adamianebi sakvebis mosapoveblad gareul cxove-
lebze nadirobdnen. zogjer maT mokluli cxovelis naSieri saxlSi 
mihyavdaT da zrdidnen. adamianis gverdiT cxovrebisas cxovelis 
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Sinaurdebodnen. ase gaCndnen Sinauri cxovelebi. iTvleba, rom pir-
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saqmianoba. rogor exmarebian adamianebs suraTze gamosaxuli 
ZaRlebi?

dasufTaveba.
adamiani SeiZleba Sinauri cxovelebisgan dasnebovndes. magaliTad, 

auduRari rZis an daumarilebeli yvelis sakvebad gamoyeneba zogjer 
brucelozs iwvevs. amitom Sinaur cxovelebTan urTierTobisas 
garkveuli higienuri wesebis dacvaa saWiro. 

Sinauri cxovelebis movlis wesebi
1. periodulad dasufTaveba esaWiroeba rogorc Sinaur cxovelebs, 

ise maT sadgoms. 
2. cxovelebisTvis sakvebi winaswar unda movimaragoT. 
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52. cxovelTa moSinaureba da maTi roli adamianis cxovrebaSi

cxenitura ZaRli
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Sinagan parazits specialuri saSualebebi (misawovrebi da kauWebi) aqvs 
imisaTvis, rom miemagros maspinZlis Sinagan organoebs.

erTujrediani parazitebi. adamianis sisxlSi moxvedris Semdeg erT-
ujrediani parazitebi momSxamvel nivTierebebs gamoyofen da mZime daava-
debebs iwveven, romlebic zogierT SemTxvevaSi SeiZleba sikvdiliTac dam-
Tavrdes. magaliTad, malariis gamomwvevi paraziti adamianis organizmSi  
malariis koRos kbenis Sedegad xvdeba da iwvevs saSiS daavadeba malarias. 
afrikuli buzis, ceces, kbenis Sedegad adamianis organizmSi xvdeba kidev 
erTi saSiSi erTujrediani paraziti _ tripanosoma, romelic Zilis 
daavadebas iwvevs. erTujrediani dizenteriis ameba, romelic dizenterias 
iwvevs, adamianis organizmSi sasmel wyalTan erTad xvdeba. malariis para-
ziti, tripanosoma, dizenteriis ameba erTujrediani cxovelebia, 
romlebic Sinagan parazitebs miekuTvnebian.

daavadebaTa profilaqtika. zemoT CamoTvlili daavadebebis Tavidan 
acilebis mizniT saWiroa piradi higienis wesebis dacva. parazitebis gamav-
rceleblebTan sabrZolvelad gamoiyeneba iseTi RonisZiebebi, rogo-
rebicaa: Waobebis daSroba, teritoriebis dasufTaveba da dezinfeqcia da 
sxv. garda amisa, aseT saSiS adgilebSi mcxovreb adamianebs periodulad 
acrebi utardebaT.

157156

saqmianoba. 
gansazRvreT, rogor 
moqmedebs adamianze 
suraTze gamosaxuli 
organizmebi. 
gadaitaneT cxrili 
samuSao rveulSi da 
SeavseT.

mowamvla SeiZleba gamoiwvios sxvadasxva sokom. Sxa-
mian sokoebs miekuTvneba cru miqlio, wiTeli Sxa-
masoko, TeTri Sxamasoko. adamiani SeiZleba gadabe-
rebuli sokoebiTac  moiwamlos.

parazitebi. daavadebebis gamomwvevi mikroskopuli 
sokoebi xSirad kanis sokovan daavadebebs iwvevs. so-
koebi advilad gadaecema adamianidan adamians im niv-
TebiT, romlebiTac is sargeblobs _ fexsacmliT, 
pirsaxociT, windebiT, TeTreuliT da a. S.

garegani parazitebi.  tilebi, rwyilebi da tkipebi 
garegan parazitebs miekuTvnebian. munis gamomwvevi 
tkipa adamianidan adamians gadaecema Sexebisas da iw-
vevs muns. am daavadebas Zlieri qavili axasiaTebs.

Sinagani parazitebi. Sinagan parazitebs miekuT-
vneba adamianis askarida, maxvila, xaris soliteri, 
RviZlis orpira, romlebic adamianis saWmlis mom-
nelebel sistemaSi parazitoben. isini saxldebian 
calkeul organoebSi da adamianis cxovelqmedebis 
normalur process arRveven. cxovelTa zogierT 

• rogor fiqrobT, raSi gvWirdeba am wesebis dacva?

bavSvobidan mSoblebisgan xSirad gesmiT: 
џ ar SeiZleba auduRari wylis daleva; • ar SeiZleba gaurecxavi 
xilis Wama; • Wamis win xelebi unda daibanoT.

cocxali organizmi sacxovrebeli garemo rogor moqmedebs adamianze

gadaitaneT cxrili samuSao rveulSi da SeavseT nimuSis mixedviT.

parazitis 
dasaxeleba

garegani an Sinagani 
paraziti

organizmze 
zemoqmedeba rogor davicvaT Tavi

tripanosoma Sinagani Zilis daavadeba acra

1. SeadgineT samaxsovro daavadebebis profilaqtikis Sesaxeb, amisaT-
vis gamoiyeneT Semdegi Sesityvebebi: binZuri xelebi; auduRari wyali; 
gaurecxavi xili da bostneuli; axlo urTierToba quCis cxove-
lebTan; piradi nivTebi. 

2. gansazRvreT, CamoTvlili parazitebidan romelia garegani da ro-
meli _ Sinagani: tili, rwyili, askarida, maxvila, soliteri.

mowamvla
garegani parazitebi
Sinagani parazitebi

garegani parazitebi Sinagani parazitebi

cru miqliosa da TeTri 
Sxamasokos sakvebad gamoyeneba 
iwvevs –. tili da rwyili – 
miekuTvneba, askarida da xaris 
soliteri ki –.

rwyili 

tili

garegani parazitebi

Sinagani parazitebi

adamianis askarida

mowamvla. sasoflo-sameurneo mcenareebis mosavlianobis gasazrdelad 
niadagSi sasuqebi SeaqvT. magram Warbi raodenobiT sasuqis Setana SeiZleba 
saSiSi aRmoCndes adamianis janmrTelobisaTvis. mag., azotis didi 
raodenoba mcenareul sakveb produqtebSi iwvevs mZime mowamvlas. zogjer 
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saqmianoba 1.  miTiTebebis mixedviT aageT 
Tqveni kvebis piramida. CamoTvlili produq-
tebi CawereT piramidis nawilebSi klebado-
bis principiT. magaliTad, xSirad gamoyene-
buli produqti CawereT piramidis pirvel 
doneze, SedarebiT naklebad gamoyenebuli 
produqtebi _ meore doneze, kidev ufro 
naklebad gamoyenebuli _ mesameze, xolo 
meoTxeze is produqtebi CawereT, romlebsac 
Zalian iSviaTad iyenebT.

vimsjeloT  Sedegebze: romel sakvebs iRebT yvelaze xSirad? yvelaze 
iSviaTad? ra gansxvaveba aRmoaCineT Tqven mier Sedgenil kvebis 
piramidasa da Tanaklaselebis mier Sedgenil piramidebs Soris?

a) cximi da tkbileuli
b) xili da bostneuli
g) burRuleuli da fqvilis nawarmi
d) xorci da rZis produqtebi

1

2

3

4

swori kveba da kvebis racioni.  kveba aris procesi, romelic uzrun-
velyofs energiisa da nivTierebaTa cvlis uwyvetobas adamianis orga-
nizmsa da garemos Soris. yvelaferi, rasac adamiani Wams da svams dRis gan-
mavlobaSi, Seadgens misi kvebis racions. organizmis zrdisa da aqtiuro-
bisaTvis sakvebi unda Seicavdes cilebs, cximebsa da naxSirwylebs. maT 
sakveb nivTierebebs uwodeben. garda amisa, organizms normaluri fun-
qcionirebisaTvis esaWiroeba vitaminebi, mineraluri nivTierebebi da wya-
li. vitaminebi organizmSi erTgvari regulatoris rols asrulebs, rac 

· Tqveni azriT, ra iyo mezRvaurebis gamojanmrTelebis mizezi?

cnobili mogzauris, alonso de oxedas, erT-erTi eqpediciis dros 
gemze ramdenime mezRvauri avad gaxda. isini romeliRac kunZulze 
datoves. ramdenime Tvis Semdeg mogzaurebi dabrundnen kunZulze. 
maTda gasakvirad, mezRvaurebi cocxlebi da janmrTelebi daxvdnen. 
am ambis aRsaniSnavad kunZuls kiurasau uwodes (portugaliurad 
`kiure~ gankurnebas niSnavs).

nervuli sistemis muSaobis moSla, 
kunTebis sisuste, Tmis cvena

raqiti bavSvebSi, Zvlebis gamrudeba

xaWo, kvercxi, rZe, RviZli, 
qato, salaTa

saerTo sisuste, gulisreva, sisxlnakleboba, 

nervuli sistemis muSaobis moSla

daavadeba suravandi, sisxldena RrZilebidan, 
kanqveSa sisxlCaqcevebi, sisxlnakleboba, 
kbilebis cvena

marcvleuli, qliavi, Tevzi, 
kvercxi, RviZli

xili da bostneuli

RviZli, rZe, kvercxis guli, 
bostneuli, xili, Tevzis qoni

B2

B6

C

D

araqisi, kartofili, xorci, 

RviZli, kvercxis cila, Txili

gulis muSaobis Sesusteba, daavadeba beri-beri, 

nervuli sistemis aSliloba, kunTebis sisuste

B1

vita-
minebi

vitaminebis Semcveli sakvebi 
produqtebi avitaminozis Sedegebi

ispanaxi, RviZli, naRebis karaqi, 
Tevzis qoni, rZe

kanis simSrale, susti mxedveloba, 
zrdis Seferxeba

A

SeadareT Tqven mier Sedgenili kvebis piramida msoflio jandacvis 
organizaciis mier rekomendebuls. ra cvlilebebi unda SeitanoT 
Tqveni yoveldRiuri kvebis racionSi imisaTvis, rom normalurad 
ikveboT?

kvebis racioni
sakvebi nivTierebebi
vitaminebi

suraTze gamosaxul sakveb produqtebs Sesaba-
misi adgili miuCineT  kvebis piramidaSi. am pro-
duqtebidan romlebi unda miviRoT SedarebiT 
iSviaTad?

dRis ganmavlobaSi adamianis mier miRebuli 

sakvebi mis _ Seadgens. organizmis zrdisa da 

normaluri cxovelqmedebisaTvis sakvebi 

saTanado raodenobis _ da _ unda Seicavdes.

gamoiyeneT damatebiTi literatura, moiZieT Sesabamisi masala inter-
netis saSualebiT da moamzadeT informacia sakvebi produqtebis  
romelime erTi jgufis (magaliTad, xorcis produqtebi: Sebolili an 
moxarSuli Zexvi, sosisi, Tevzi, qaTami, saqonlis xorci, hamburgeri 
da a. S.) Sesaxeb.
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rZe da rZis 
produqtebi  

bost-
neuli xili

fqvilis nawarmi

cximebi da tkbileuli

xorci, Tevzi, 
frinveli  

kvebis piramida
nawarmi da burRuleuli), 
meore dones _ xili da bos-
tneuli, mesame seqcia ukavia 
xorcsa da rZis produqtebs, 
meoTxe ki _ cximebsa (mcena-
reulsa da cxovelurs) da 
tkbileuls.

uzrunvelyofs mis zrdasa da ganviTarebas. maTi nakleboba organizmSi 
(avitaminozi) seriozul darRvevebs iwvevs.

kvebis piramida. sakvebis Semadgenel nivTierebebs Soris garkveuli 
balansi unda iyos daculi. sakvebi produqtebis swori SerCevis erT-
erT meTods kvebis piramida warmoadgens. msoflio jandacvis or-
ganizaciis mier rekomendebulia yoveldRiuri kvebis piramidis 
Semadgeneli produqtebis Semdegi Tanafardoba: oTxi seqciisgan 
Semdgari kvebis piramidis safuZvels qmnis marcvlovnebi (fqvilis 
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SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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gakveTilis SemdeggakveTilis SemdeggakveTilis Semdeg

sakvanZo sityvebi sakvanZo sityvebi sakvanZo sityvebi 
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1. moZebneT Sesabamisoba: 

2. amoarCieT swori pasuxi:
џ begqondara veluri/kulturuli samkurnalo mcenarea. 
џ parazituli WiebiT gamowveuli daavadebebis samkurnalod gamoiyeneba 

gogris  kani/Tesli.
џ zafrana mohyavT afSeronze/lenqoranSi.
џ sakvebad gamoyenebis SemTxvevaSi beladona/kuneli mZime mowamvlas 

iwvevs.

4.  gamotovebul adgilebze CasviT saWiro sityvebi:
џ ...dRevandeli jiSebis winaprad iTvleba turi, romelic uZveles 

droSi evropasa da aziaSi binadrobda.
џ ...winaprad iTvlebian prJevalskis cxeni da tarpani, romlebic ve-

lur bunebaSi binadrobdnen. 
џ adamianis mier moSinaurebuli mwerebia...
џ auduRari rZisa da daumarilebeli yvelis sakvebad gamoyenebis 

SemTxvevaSi adamiani SeiZleba daavaddes...
sakvanZo sityvebi: Zroxa, kameCi, TuTis abreSumxvevia, futkari, 

brucelozi, cxeni.

6. SeasworeT mcdari mtkicebebi:
џ naxSirwylebs, cilebsa da cximebs sakvebi nivTierebebi ewodeba.
џ A vitaminis naklebobam SeiZleba raqiti gamoiwvios.
џ kvebis piramidis meoTxe done ukavia cximebsa da tkbileuls.
џ kvebis racionSi xorcisa da rZis produqtebi unda Warbobdes.

marcvlovnebi 

baxCeuli

xil-kenkrovnebi 

garegani 
parazitebi

Sinagani 
parazitebi

5. daaTvaliereT suraTebi. cxrilSi CawereT parazitebis saxelwodebebi:  
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rwyili
adamianis askarida

xaris soliteri

tili
RviZlis 
orpira   tkipa

 Semajamebeli davalebebi

brinji; qliavi; nesvi;

mocxari; xorbali;

simindi; leRvi;

sazamTro; mdogvi

3.  suraTebze gamosaxul sagnebs 
Soris romels aqvs mcenareuli 
warmomavloba?
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AZƏRBAYCAN RESPUBLİKASININ 
DÖVLƏT HİMNİ

Üzeyir Hacıbəylinin,

 Əhməd Cavadındır.

Azərbaycan! Azərbaycan!
Ey qəhrəman övladın şanlı Vətəni!
Səndən ötrü can verməyə cümlə hazırız!
Səndən ötrü qan tökməyə cümlə qadiriz!
Üçrəngli bayrağınla məsud yaşa!
Minlərlə can qurban oldu!
Sinən hərbə meydan oldu!
Hüququndan keçən əsgər
Hərə bir qəhrəman oldu!

Sən olasan gülüstan,
Sənə hər an can qurban!
Sənə min bir məhəbbət
Sinəmdə tutmuş məkan!

Namusunu hifz etməyə,
Bayrağını yüksəltməyə
Cümlə gənclər müştaqdır!
Şanlı Vətən! Şanlı Vətən!
Azərbaycan! Azərbaycan! 

Musiqisi 

sözləri
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