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SeZenili codnis gamoyeneba. 
mocemulia SeZenili codnis 
ganmamtkicebeli
davalebebi da cdebi.

SeamowmeT Tqveni codna.
davalebis Sesruleba 
dagexmarebaT gaigoT, rogor 
SeiswavleT Tema.

5

4

Semajamebeli davalebebi.
davalebis Sesruleba dagexmarebaT 
gaigoT, rogor SeiswavleT 
TiToeuli Tavis masala.

7

proeqti.
gankuTvnilia damoukidebeli 
muSaobisaTvis. dagexmarebaT 
Tvalsawieris gafarToebaSi.

6

98

cocxali organizmebis mravalferovneba 
da maTi Seswavla 1

• CamoTvaleT frinvelisa 
da peplis msgavsi da 
ganmasxvavebeli niSnebi.

cocxali organizmebis Semswavleli mecniereba _ biologia _ ram-
denime dargisgan Sedgeba. Tqven ukve icnobT botanikas, romelic 
mcenareebs Seiswavlis, zoologias, romelic cxovelebs Seiswavlis 
da mikologias, romelic sokoebs Seiswavlis.

cocxali organizmebis Sinagani da garegani agebulebis Tavisebure-
bebs biologiis erT-erTi dargi _ morfologia (berZn. morphe _ forma, 
logos _ moZRvreba) Seiswavlis. ase, magaliTad, foToli firfitisa da 
yunwisgan Sedgeba, bayayis sxeuli ki _ Tavis, tanisa da kidurebisgan.

anatomia (berZn. anatome _ gakveTa) morfologiis nawilia, rome-
lic cocxali organizmebis Sinagan agebulebas swavlobs. magaliTad, 
xis Rero Sedgeba qerqis, kambiumis, merqnisa da gulgulisgan, adami-
anis guli ki _ oTxi saknisagan _ ori winagulisa da ori parkuWisgan. 
botanikaSi gamoyofen mcenareTa anatomias, xolo zoologiaSi _ cxo-

vimsjeloT Sedegebze:
• rogor fiqrobT, 
yvela niSani 
miuTiTeT? ratom?

cocxali 

organizmebis 

Semswavleli 

mecnierebis dargebi

saqmianobasaqmianobasaqmianoba

 biologia

zoologia mikologia

biofizika

anatomia

ekologia

botanika

bioqimia

fiziologia

morfologia

1. cocxali organizmebis Semswavleli samecniero dargebi

cocxali organizmebi da maTi Seswavla

adamianis mier Seqmnili sxvadasxva konstruqcia efuZneba cxovelebisa da mce-
nareebis Taviseburebebsa da agebulebis principebs. magaliTad, TviTmfri-
navis frena Zalian hgavs frinvelebis, mwerebisa da frTosani ZuZumwovrebis 
frenas, namdvili paraSuti ki babuawveras  ̀ paraSuts~ mogvagonebs.

•  romeli faqtebis codna daexmara konstruqtorebs aseTi aparatebis 
   SeqmnaSi?

Tavi  1
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velTa anatomias.
cocxali organizmebis cxovelqmedebis Taviseburebebs fiziolo-

gia (berZn. physis _ buneba, logos _ moZRvreba) Seiswavlis. mcenareebSi 
mimdinare iseT procesebs, rogorebicaa fotosinTezi, sunTqva da sxv., 
mcenareTa fiziologia swavlobs, xolo cxovelur organizmebSi 
mimdinare fiziologiur procesebs, mag.,sisxlis mimoqcevas, sun-
Tqvas, gamoyofas, _ cxovelTa fiziologia.

cocxali organizmebis Seswavlisas biologebi xSirad mimarTaven sxva 
mecnierebebsac. magaliTad, cocxali organizmebis SemadgenlobaSi 
arsebuli qimiuri nivTierebebis analizisas saWiroa qimia,  risTvisac 
Seiqmna mecnierebis iseTi dargi, rogoricaa bioqimia. cocxal orga-
nizmebSi mimdinare fizikur procesebs, magaliTad, sinaTlis zemoqme-
debas cxovelis mxedvelobis organoze an mcenaris foTolze, Seis-
wavlis biofizika. mecnierebis es dargebi saSualebas gvaZlevs, ufro 
dawvrilebiT SeviswavloT sxvadasxva biologiuri procesi.

gamoiyeneT saxelmZRvanelos teqsti da krosvordSi 
SeitaneT biologiur mecnierebaTa saxelwodebebi.

1. mecnierebis dargi, romelic cocxal 
organizmebSi mimdinare cxovelqmedebis 
procesebis qimiur safuZvlebs Seiswavlis.

2. mecniereba, romelic cocxali 
organizmebis agebulebas Seiswavlis.

3. mecniereba, romelic organizmebSi 
mimdinare cxovelqmedebis procesebs 
Seiswavlis.

4. mecniereba, romelic biologiur 
sistemebSi mimdinare fizikur procesebs 
da sxvadasxva fizikuri faqtoris 
biologiur obieqtze zemoqmedebas 
Seiswavlis.

b i o l o g i a

SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba 

1. gamoiyeneT saxelmZRvanelos teqsti da SeavseT cxrili:

2. mecnierebis romeli dargi Seiswavlis CamoTvlil magaliTebs?
a) Tevzis sunTqva;
b) gulis muSaoba;
g) farflis agebuleba;  
d) Tevzis ConCxi.

ras Seiswavlis magaliTebibiologiuri mecnierebebi
fiziologia
anatomia
morfologia

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

erTxel cnobilma mecnierma Carlz darvinma baRSi seirnobisas yuradReba 
miaqcia Cveulebriv wvimis Wias (Wiayelas). mecnieri daakvirda Wiayelas 
qcevasa da cxovrebis wess da mivida daskvnamde, rom Wiayela niadags 
afxvierebs da amiT mis nayofierebas zrdis.

2. biologiis kvlevis meTodebi

·  ra SeiZleba vuwodoT kvlevis im meTods, romlis saSualebiTac mecnierma 
  daadgina Wiayelas roli bunebaSi?
· kvlevis kidev ra meTodebis gamoyeneba SeiZleba biologiaSi?

biologiuri obieqtebis Sesaswavlad sxvadasxva 
meTodi (berZn. methodos _ gza, gamokvleva, Secnobis 
saSualeba) gamoiyeneba. maTgan umTavresia dakvirveba, 
eqsperimenti, gazomva.

dakvirveba aris sagnebis Seswavla SegrZnebis orga-
noebis meSveobiT. cocxal organizmebze dakvirvebis 
Sedegad maTi aRwera bevr kiTxvaze pasuxis gacemaSi 
gvexmareba, magaliTad, rodis yvavis vaSlis xe an 
rodis scviva mas foTlebi. cocxal arsebebze 
dakvirveba SesaZlebelia rogorc laboratoriaSi, ise 
bunebriv garemoSi. bunebriv garemoSi dakvirvebisas 
SeiZleba gamoviyenoT binokli, videokamera, xolo 
laboratoriaSi _ lupa, mikroskopi da sxva labo-
ratoriuli xelsawyoebi.

dakvirvebis Sedegad miRebuli monacemebiT mecnie-
rebi gamoTqvamen varaudebs (hipoTezebs), romlebsac 
SemdgomSi eqsperimentulad amowmeben.

eqsperimenti ( laT. experimentum _ cda, gamocda). 
es meTodi dakvirvebis Sedegad gamoTqmuli mecnieru-
li hipoTezis dasamtkiceblad an uarsayofad gamo-
iyeneba. ase magaliTad, eqsperimentis Sedegad dam-
tkicda, rom azotis marilebi mcenaris Rerosa da 
foTlebis zrdas aCqarebs.

SeiswavleT fotosi-
nTezis mimdinareobis 
siCqaris naxSirorJangis 
koncentraciaze damoki-
debulebis grafiki (  X
RerZze miTiTebulia 
naxSirorJangis koncen-
tracia,  RerZze ki _ Y
fotosinTezis siCqare). 

saqmianobasaqmianobasaqmianoba

gamoiyeneT grafiki da upasuxeT kiTxvebs: ra emarTeba fotosinTezis 
siCqares naxSirorJangis koncentraciis 0,1_ 0,18% diapazonSi? ramdeni 
iqneba fotosinTezis siCqare, Tu saTburSi arsebul haerSi naxSirorJangis 
koncentracia gaxdeba 0,03%? 0,08%?
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gazomva. xSirad dakvirvebasa da eqsperimentebs Tan axlavs gazom-
vebic. magaliTad, imisaTvis, raTa ganvsazRvroT mcenareze sasuqis 
moqmedebis Sedegi, saWiroa, erTmaneTs SevadaroT sasuqian da usa-
suqo niadagze gazrdili mcenareebis zomebi.

amgvarad, dakvirvebebis, eqsperimentebisa da Sesabamisi gazomvebis 
Sedegad mkvlevari garkveul samecniero codnas iRebs Sesaswavli 
obieqtisa da movlenis Sesaxeb.

1. kvlevis ra meTodebi iqna gamoyenebuli Semdegi faqtebis dasadgenad:
 _ surnelovani Tambaqos yvavilebi RamiT ixsneba da dRisiT ixureba.
_ Tu wyals, romelSic ameba aris, sufris marils davumatebT, ameba crufe-
xebs ̀ Seikecavs~ da mrgval formas miiRebs.
2. mecniers surs xorblis axali jiSisaTvis daadginos ganaTebulobis sidi-
dis zegavlena fotosinTezis siCqareze. kvlevis ra meTodebis gamoyeneba 
SeuZlia mas amisaTvis? aRwereT mecnieris muSaobis procesi da SeecadeT, 
daasabuToT Tqveni msjeloba.

SeavseT cxrili.

SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba 

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

meTodebi magaliTebi gamoyenebuli xelsawyoebi

adamianebi yovelTvis cdilobdnen sxvadasxva xelsawyos gamoyenebas dak-
virvebis obieqtis detalurad Sesaswavlad. ase magaliTad, varskvlav-
Tmricxvelebi ciur sxeulebze dakvirvebisas teleskops iyenebdnen, mezR-
vaurebi ki  daSorebul obieqtebs binokliT akvirdebodnen.

3.   mikroskopia

·  rogor SeiZleba davinaxoT mikrosamyaros obieqtebi?

·  ratom da rogor unda SeviswavloT isini?

es meTodi SeiZleba gamoviyenoT rogorc cocxali, ise aracocxali 
mikroskopuli obieqtebis Sesaswavlad. biologiaSi mikroskopuli 
kvlevisaTvis ZiriTadad cocxali obieqtis Txel anaTals an mis 
romelime nawils iyeneben.

mikroskopia, rogorc kvlevis meTodi, efuZneba sxvadasxva obieqtis 
Seswavlas mikroskopis daxmarebiT. es meTodi saSualebas gvaZlevs, 
gamovikvlioT SeuiaraRebeli TvaliT SeumCneveli mikroskopuli 
obieqtebis agebuleba. rogorc ukve viciT, arsebobs sinaTlisa da 
eleqtronuli mikroskopebi.

sinaTlis mikroskopiT muSaobis wesebi: 
1. dadgiT mikroskopi magidis kididan 5-8 sm-is dacilebiT, StativiT Tqvenken.
2. sarkis meSveobiT sinaTle sasagne magidis xvrelisken mimarTeT.
3. momzadebuli preparati moaTavseT sasagne magidaze.
4. sasagne mina momWerebis daxmarebiT daamagreT sasagne magidaze.
5. xraxnis gamoyenebiT frTxilad daswieT tubusi ise, rom obieqtivsa da 
sasagne minas Soris 1-2 mm-is toli manZili iyos.
6. CaixedeT okularSi da xraxnis neli trialiT aswieT tubusi iqamde, 
sanam mkveTr gamosaxulebas ar miiRebT.

saqmianoba –saqmianoba – laboratoriuli samuSao. preparatis momzadebis teqnikasaqmianoba – laboratoriuli samuSao. preparatis momzadebis teqnika

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
1. miuTiTeT preparatis momzadebis swori 
Tanamimdevroba.

5 63

4

1

2

7

a b d eg

? ? ? ? ?

2. ra aris gamosa-
xuli suraTebze 
nomrebiT 1-7?
1. __
2. __
3. __
4. __
5. __
6. __
7. __ 

aRWurviloba da masalebi: sinaTlis mikroskopi, sasagne mina, safari mina, pet-
ris finjani, wyliani Wiqa, pipeti, pinceti, filtris qaRaldi, bambis boWkoebi 
an Tmis Rerebi. 
muSaobis msvleloba: 1. daikaveT sasagne mina ise, rom TiTebiT mxolod gver-
diT waxnagebs exebodeT. 2. sasagne minis centrSi moaTavseT bambis ramdenime 
boWko an Tmis Reri. 3. gamosakvlev obieqts pipetiT daawveTeT erTi-ori 
wveTi wyali. 4. safari minac gverdiTi waxnagebiT daikaveT, daadeT misi erTi 
bolo wylis wveTs da Semdeg frTxilad daafareT obieqts mTlianad.
gafrTxileba! minebs Soris ar unda iyos haeris buStukebi!
_ zedmeti wyali filtris qaRaldiT moacileT.
_ momzadebuli mikropreparati moaTavseT sasagne magidaze  da 

daaTvaliereT jer mcire gadidebiT, Semdeg ki _ didiT.
_ nanaxi CaixateT samuSao rveulSi.
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·  ra saerTo niSnebi axasiaTebs yvela cocxal arsebas?
· ra damaxasiaTebeli Taviseburebebi aqvT cocxali bunebis 
warmomadgenlebs?

1514

2.gamoiyeneT teqsti `sinaTlis mikroskopiT muSaobis wesebi~ da amoarCieT 
marTebuli mtkicebebi:1. moaTavseT mikroskopi StativiT Tqven sapiris-
pirod. 2. moaTavseT mikroskopi StativiT Tqvenken. 3. muSaobisaTvis auci-
lebelia, mikroskopis xedvis are kargad iyos ganaTebuli. 4. muSaobisaTvis 
aucilebelia, mikroskopis xedvis are sustad iyos ganaTebuli. 5. moaTavseT 
gamzadebuli preparati sasagne magidaze. 6. moaTavseT preparati sasagne 
magidaze da daamagreT is momWerebiT. 7. iyureT okularSi da atrialeT didi 
xraxni manam, sanam mkveTr gamosaxulebas ar miiRebT. 8. xraxni frTxilad 
atrialeT, preparati rom ar daazianoT. 

1. me-6-e klasSi Tqven Seis-
wavleT xaxvis kanis anaTalis 
mza mikropreparati. daaTva-
liereT suraTebi da, samuSa-
os msvlelobis Sesabamisad, 
saTanado TanamimdevrobiT 
danomreT isini. aRwereT pre-
paratis momzadebis etapebi.

1 2 3 4 5

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

4. cocxali organizmebis mravalferovneba

cocxali organizmebis msgavsi niSnebi. dedamiwaze mobinadre co-
cxali organizmebi didi mravalferovnebiT gamoirCevian. maT Soris 
arian rogorc erTujrediani, ise mravalujrediani formebi. miuxe-
davad garegnuli gansxvavebisa, yvela cocxal arsebas aerTianebs 
saerTo niSani _ ujreduli agebuleba.

sxva saerTo niSnebia gaRizianebadoba, STamomavlobisaTvis mem-
kvidruli niSnebis gadacema da organizmSi mimdinare nivTierebaTa da 
energiis cvla.

cocxali organizmebis ganmasxvavebeli niSnebi.
mcenareebi da cxovelebi. mcenaris ujreds, cxoveluri ujredisgan 

gansxvavebiT, sqeli ujreduli kedeli aqvs; garda amisa, is  plastidebs 
da didi zomis vakuolebs Seicavs. mcenareebs, rogorc wesi, ar axasi-
aTebs moZraoba, maSin, roca cxovelebis didi umravlesoba aqtiurad 
moZraobs. cxovelebs, mcenareebisgan gansxvavebiT, aqvT nervuli sis-
tema, kunTovani sistema, SegrZnebis organoebi. cxovelebi da mcenare-
ebi erTmaneTisgan kvebis xasiaTiTac gansxvavdebian. mcenareTa umrav-
lesoba avtotrofia. es unari maT saSualebas aZlevs, garemodan miRe-
buli araorganuli nivTierebebis _ wylis, mineraluri marilebisa da 
naxSirorJangisgan _ mzis energiis gamoyenebiT miiRon saWiro orga-
nuli nivTierebebi. cxovelebi ki sxva cxovelebiTa da mcenareebiT 
ikvebebian da ase, mza saxiT, Rebuloben organul nivTierebebs.

sokoebi. sokoebs axasiaTebs rogorc cxovelebis, ise mcenareebis 
niSnebi. sokos ujreds, mcenaris ujredis msgavsad, aqvs sqeli ujre-
duli kedeli da didi vakuoli, magram ar gaaCnia plastidebi. kvebis 
xasiaTiT sokoebi, ise rogorc cxovelebi, heterotrofebia.

baqteriebi. erTujredian organizmebs, cxoveluri an mcenareuli 
ujredisgan gansxvavebiT, ar aqvs Camoyalibebuli birTvi da organo-
idebis nawili.

cocxali organizmebis aseTi mravalferovneba sabinadro garemos-
Tan maTi Seguebis saSualebebis TaviseburebebiT aris ganpirobebuli.

gaanawileT cnebebi cxrilis Sesabamis svetebSi:  fotosinTezi, guli, hete-
rotrofi, qlorofili, kuWi, kveba, sacrisebri milebi, bageebi, sunTqva, av-
totrofi, mxedveloba, ujredi, sisxli.

saqmianobasaqmianobasaqmianoba

SeavseT cxrili `cocxali organizmebis ZiriTadi niSnebi~:
SeZenili codnis gamoyeneba  SeZenili codnis gamoyeneba  SeZenili codnis gamoyeneba  

ZiriTadi niSnebi
kveba
moZraoba
gaRizianebadoba
gamoyofa
zrda
ujredis agebuleba

cxovelebi mcenareebi sokoebi

sokoebi da baqteriebis didi umravlesoba, cxovelebis msgavsad, mza orga-
nuli nivTierebebiT ikvebeba da moklebulia araorganuli nivTierebebidan 
organulis sinTezis unars. amave dros arseboben qlorofilis Semcveli 
umartivesebi, romlebic sinaTleze iseve ikvebebian, rogorc mcenareebi. 
sibneleSi isini ar kvdebian, radgan am dros cxovelebiviT mza organuli 
nivTierebebiT ikvebebian.

mcenareebi cxovelebi

111
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·  ra saerTo niSnebi axasiaTebs yvela cocxal arsebas?
· ra damaxasiaTebeli Taviseburebebi aqvT cocxali bunebis 
warmomadgenlebs?

1514

2.gamoiyeneT teqsti `sinaTlis mikroskopiT muSaobis wesebi~ da amoarCieT 
marTebuli mtkicebebi:1. moaTavseT mikroskopi StativiT Tqven sapiris-
pirod. 2. moaTavseT mikroskopi StativiT Tqvenken. 3. muSaobisaTvis auci-
lebelia, mikroskopis xedvis are kargad iyos ganaTebuli. 4. muSaobisaTvis 
aucilebelia, mikroskopis xedvis are sustad iyos ganaTebuli. 5. moaTavseT 
gamzadebuli preparati sasagne magidaze. 6. moaTavseT preparati sasagne 
magidaze da daamagreT is momWerebiT. 7. iyureT okularSi da atrialeT didi 
xraxni manam, sanam mkveTr gamosaxulebas ar miiRebT. 8. xraxni frTxilad 
atrialeT, preparati rom ar daazianoT. 

1. me-6-e klasSi Tqven Seis-
wavleT xaxvis kanis anaTalis 
mza mikropreparati. daaTva-
liereT suraTebi da, samuSa-
os msvlelobis Sesabamisad, 
saTanado TanamimdevrobiT 
danomreT isini. aRwereT pre-
paratis momzadebis etapebi.

1 2 3 4 5

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

4. cocxali organizmebis mravalferovneba

cocxali organizmebis msgavsi niSnebi. dedamiwaze mobinadre co-
cxali organizmebi didi mravalferovnebiT gamoirCevian. maT Soris 
arian rogorc erTujrediani, ise mravalujrediani formebi. miuxe-
davad garegnuli gansxvavebisa, yvela cocxal arsebas aerTianebs 
saerTo niSani _ ujreduli agebuleba.

sxva saerTo niSnebia gaRizianebadoba, STamomavlobisaTvis mem-
kvidruli niSnebis gadacema da organizmSi mimdinare nivTierebaTa da 
energiis cvla.

cocxali organizmebis ganmasxvavebeli niSnebi.
mcenareebi da cxovelebi. mcenaris ujreds, cxoveluri ujredisgan 

gansxvavebiT, sqeli ujreduli kedeli aqvs; garda amisa, is  plastidebs 
da didi zomis vakuolebs Seicavs. mcenareebs, rogorc wesi, ar axasi-
aTebs moZraoba, maSin, roca cxovelebis didi umravlesoba aqtiurad 
moZraobs. cxovelebs, mcenareebisgan gansxvavebiT, aqvT nervuli sis-
tema, kunTovani sistema, SegrZnebis organoebi. cxovelebi da mcenare-
ebi erTmaneTisgan kvebis xasiaTiTac gansxvavdebian. mcenareTa umrav-
lesoba avtotrofia. es unari maT saSualebas aZlevs, garemodan miRe-
buli araorganuli nivTierebebis _ wylis, mineraluri marilebisa da 
naxSirorJangisgan _ mzis energiis gamoyenebiT miiRon saWiro orga-
nuli nivTierebebi. cxovelebi ki sxva cxovelebiTa da mcenareebiT 
ikvebebian da ase, mza saxiT, Rebuloben organul nivTierebebs.

sokoebi. sokoebs axasiaTebs rogorc cxovelebis, ise mcenareebis 
niSnebi. sokos ujreds, mcenaris ujredis msgavsad, aqvs sqeli ujre-
duli kedeli da didi vakuoli, magram ar gaaCnia plastidebi. kvebis 
xasiaTiT sokoebi, ise rogorc cxovelebi, heterotrofebia.

baqteriebi. erTujredian organizmebs, cxoveluri an mcenareuli 
ujredisgan gansxvavebiT, ar aqvs Camoyalibebuli birTvi da organo-
idebis nawili.

cocxali organizmebis aseTi mravalferovneba sabinadro garemos-
Tan maTi Seguebis saSualebebis TaviseburebebiT aris ganpirobebuli.

gaanawileT cnebebi cxrilis Sesabamis svetebSi:  fotosinTezi, guli, hete-
rotrofi, qlorofili, kuWi, kveba, sacrisebri milebi, bageebi, sunTqva, av-
totrofi, mxedveloba, ujredi, sisxli.

saqmianobasaqmianobasaqmianoba

SeavseT cxrili `cocxali organizmebis ZiriTadi niSnebi~:
SeZenili codnis gamoyeneba  SeZenili codnis gamoyeneba  SeZenili codnis gamoyeneba  

ZiriTadi niSnebi
kveba
moZraoba
gaRizianebadoba
gamoyofa
zrda
ujredis agebuleba

cxovelebi mcenareebi sokoebi

sokoebi da baqteriebis didi umravlesoba, cxovelebis msgavsad, mza orga-
nuli nivTierebebiT ikvebeba da moklebulia araorganuli nivTierebebidan 
organulis sinTezis unars. amave dros arseboben qlorofilis Semcveli 
umartivesebi, romlebic sinaTleze iseve ikvebebian, rogorc mcenareebi. 
sibneleSi isini ar kvdebian, radgan am dros cxovelebiviT mza organuli 
nivTierebebiT ikvebebian.

mcenareebi cxovelebi
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1. moZebneT swori pasuxebi:
џ cocxali organizmebi, romelTa ujredebs ar aqvs Camoyalibebuli birTvi:
    a) mcenareebi;    b) cxovelebi;    g) baqteriebi.
џ qloroplastebi aqvs:
a) yvela cocxali arsebis ujredebs;        b) yvela mcenareul ujreds;   
g) mxolod mwvane mcenareebis ujredebs;   d) mxolod sokoebis ujredebs.
џ sokoebi cxovelebis msgavsia, radgan:
  a) ar moZraobs; b) kvebisas Seiwovs sakveb nivTierebebs; g) heterotrofebia.

2. logikur wyvilebSi kiTxvis niSnis magivrad CasviT Sesabamisi sityva.
anatomia _ agebuleba/fiziologia _ ...?
cxovelebi _ zoologia/mcenareebi _ ...?
mcenareebi _ avtotrofebi/sokoebi _ ...?
kveba _ procesi/kuWi _ ...?

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

1. amoarCieT swori pasuxi:  1)  organizmisa da organoebis agebulebas 
Seiswavlis anatomia/fiziologia. 2) organizmebis mravalferovnebasa da 
maT klasifikacias swavlobs mikologia/sistematika. 3) saxelwodeba `zo-
ologia~/`botanika~ berZnulad niSnavs `mcenares~. 4) fiziologia/mor-
fologia aris mecniereba, romelic Seiswavlis organizmebis cxovel-
qmedebas. 5. biologiur mecnierebas, romlis Seswavlis sagania cxovelTa 
samefo, ewodeba ̀ zoologia~/`botanika~.
2. amoarCieT swori pasuxi: CamoTvlili qmedebebidan romeli unda Sesrul-
des pirvelad laboratoriuli samuSaos,  `xaxvis kanis mikroskopirebis~, 
dros? 1) sasagne minaze nemsis meSveobiT gavasworoT xaxvis kani; 2) sasagne 
minis centrSi ̀ movaTavsoT~ wylis wveTi; 3) frTxilad vatrialoT xraxni da 
avwioT sasagne magida; 4) CavixedoT okularSi da nela vatrialoT xraxni 
manam, sanam mkveTr gamosaxulebas ar miviRebT.

3. kvlevis ra meTodebiT dadginda Semdegi faqtebi?  1) axalSobili bavSvis 
pulsi normaSi aris 140 dartyma wT-Si; 1-2 wlis bavSvisa _ 100 dartyma wT-Si; 
8-14 wlis asakis bavSvis pulsi Camodis 80 dartymamde wT-Si. 2) zogierTi mweri 
garegnulad waagavs patara tots an foTols, rac maT icavs mtaceblebisgan.

4. SeavseT cxrili ̀ cxovelebisa da mcenareebis ganmasxvavebeli niSnebi~ .
1. heterotrofuli kveba; 2. myari ujreduli kedeli; 3. plastidebis 
arseboba; 4. aqtiuri gadaadgileba; 5. avtotrofuli kveba; 6. saWmlis 
momnelebeli sistema; 7. didi ujreduli vakuoli; 8. simaRle; 9. sunTqvis 
sistema; 10. damtverva.

  

Semajamebeli davalebebi

mcenareebi   cxovelebi   sokoebi

5. ratom aris sokoebis samefo calke gamoyofili?  
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mcenareebis, baqteriebisa da 
sokoebis mravalferovneba

umdablesi da umaRlesi sporovani mcenareebi

5. wyalmcenareebi _ umdablesi mcenareebi.
    erTujrediani mwvane wyalmcenareebi

Tu zafxulSi momwvano feris guburidan peSviT wyals amoviRebT, masSi 
SeiZleba uamravi pawawina mwvane burTula davinaxoT. wylis aseTi `ayva-
vebis~ mizezi masSi erTujrediani mwvane wyalmcenareebis _ qlorelasa da 
qlamidomonadas _ masobrivi gamravlebaa.

• ra iciT wyalmcenareebis Sesaxeb?

Tanamedrove sistematikis mixedviT, mcenareTa samefo or qvesamefod _ 
umdables da umaRles mcenareebad _ iyofa. umdables mcenareebs, umaRle-
sisgan gansxvavebiT, ara aqvs mTeli rigi organoebi (fesvi, Rero, foToli).

umdables mcenareebs miekuTvneba bunebaSi farTod gavrcelebuli wyal-
mcenareebi, romelTa umravlesoba wyalSi binadrobs. Tumca maTi warmomad-
genlebi nestian niadagzec gvxvdeba, xeebis Reroebzec da TovlSic. am 
jgufs miekuTvneba mwvane, wiTeli, wabla da sxva wyalmcenareebi. maT Soris 
aris rogorc erTujrediani, ise mravalujrediani formebi.

erTujrediani mwvane wyalmcenareebi. qlorela da qlamidomonada 
mwvane wyalmcenareebis yvelaze gavrcelebuli warmomadgenlebia. 
maTi ujredi garedan sqeli da gamWvirvale garsiTaa dafaruli. 
qlamidomonada aqtiurad gadaadgildeba Soltebis saSualebiT. 
qlorela, qlamidomonadisgan gansxvavebiT, erTi adgilidan meoreze 
wylis dinebis saSualebiT gadaadgildeba. maTi ujredi Sedgeba 
birTvis, citoplazmis, didi vakuolisa da qromatoforisagan  
(berZn. chroma _ feri, phoros _ matarebeli), romelic pigment qlo-
rofils Seicavs. garda amisa, qlamidomonadas ujredSi aris Suq-
mgrZnobiare ̀ wiTeli Tvalaki~ da ori patara mfeTqavi vakuoli.

mwvane wyalmcenareebis kveba. wyalmcenareebi ZiriTadad avtot-
rofuli organizmebia. qlamidomonada (da sxva ramdenime wyalmce-
nare), zogierT SemTxvevaSi mza organuli nivTierebebiT ikvebeba.

daaTvaliereT suraTebi 
da SeadareT erTmaneTs 
erTujrediani wyalmcena-
reebis, qlamidomonadasa 
da qlorelas, agebuleba.

vimsjeloT Sedegebze: ra aqvT mgavsi da gansxvavebuli am cocxal arsebebs?

saqmianobasaqmianobasaqmianoba

qlamidomonada qlorela

Solti

citoplazma
wiTeli Tvalaki

birTvi 
qromatofori
vakuoli

mfeTqavi vakuoli

Tavi   2

garsi
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1. ganvlili Temis mixedviT, marcvlebisgan SeadgineT cnebebi da ganmarteT isini:
s̀po _ zoo _ ra~, ̀ go _ ta _ zi~,  ̀ fo _ ri _ to _ ma _ qro~,  ̀ me _ ta _ ga~,  ̀ la _ re _ qlo~.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

2. miuTiTeT Sesabamisoba:
a) uzrunvelyofs qlamidomonadebis gadaadgilebas;

b) wyalmcenaris ujredis SuqmgrZnobiare struqtura;

g) wyalmcenarisaTvis mwvane Seferilobis mimcemi 

struqtura;

d) ujredis struqtura, romelic ujredis wvens Seicavs.

1. qromatofori
2. vakuoli
3. Soltebi
4. wiTeli Tvalaki

222

1918

erTujrediani mwvane wyalmcenareebis gamravleba. wyalmcenareebi 
mravldeba rogorc sqesobrivi, ise usqeso gziT. xelsayrel pirobebSi 
isini usqeso gziT mravldeba, araxelsayrel pirobebSi (wyalsatevis 
amoSroba, dabali temperatura da sxv.) ki _ sqesobrivi gziT.

qlamidomonadasgan gansxvavebiT, qlorela mxolod usqeso gziT, uj-
redis gayofiT, mravldeba.

erTujrediani wyalmcenareebis gamravleba

1. zrdasruli 
qlamidomonada, 2. 
dediseul ujredSi 
warmoiqmneba gametebi, 
3. gametebi wyalSi 
wyvilebad  erwymis sxva 
qlamidomonadas gametebs, 
4. warmoqmnili zigota 
ifareba mkvrivi garsiT, 
5. zigotisgan 
warmoiqmneba 4 zoospora.

 amoarCieT swori pasuxi:  1) wyalmcenareebs aqvs/ara aqvs organoebi; 2) 
wyalmcenareebis ujredi baqteriebis ujredisgan Camoyalibebuli birTvis 
arsebobiT/ararsebobiT gansxvavdeba; 3) erTujredian wyalmcenareebs 
miekuTvneba qlorela/ameba; 4) qlamidomonada reagirebs sinaTleze, radgan 
mas Soltebis/wiTeli Tvalakis meSveobT aRiqvams; 5) mwvane wyalmcenaris 
ujredSi qlorofils qloroplastebi/qromatofori Seicavs.

SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba 

qlamidomonadas gamravleba. gamravlebis win qlamidomonada moZraobas wyvets 
da Soltebs kargavs.

_ sqesobrivi gamravleba. qlamidomonada 
iyofa da warmoqmnis didi raodenobiT 
orSoltian gametebs ( sasqeso ujredebs). 
wyalSi isini wyvilebad erwymis sxva qla-
midomonadas gametebs da warmoqmnis zi-
gotas, romelic mkvriv garss ikeTebs da 
ase gamoizamTrebs. gazafxulze zigotis 
gayofis Sedegad axalgazrda qlamido-
monadebi warmoiqmneba.

_ usqeso gamravleba. qlamidomonada 
ramdenjerme iyofa da warmoqmnis 4, 
zogierT SemTxvevaSi ki 8 patara 
moZrav ujreds _ zoosporas (berZn. 
zoon _ cxoveli, spora _ Tesli, na-
Tesi). isini amodian wylis zedapirze 
da damoukidebel cxovrebas iwyeben.

usqeso gamravleba ( sqema)a

1. zrdasruli 
qlamidomonada, 2. 
sawyisi stadia 
(zoosporebis 
warmoqmna), 3. 
zoosporebisgan 
axali individebis 
warmoqmna, 4. 
axalgazrda 
qlamidomonada.

 

1 2

34

sqesobrivi gamravleba (sqema)b

1

 

2

 4
5

6. mravalujrediani mwvane wyalmcenareebi

mikroskopuli zomis wyalmcenareebis garda, arsebobs iseTi wyalmcenare-
ebic, romelTa  zoma ramdenime aTeul metrs aRwevs.

• riT gansxvavdeba mravalujrediani wyalmcenareebi erTujredianisgan?

mravalujrediani mwvane wyalmcenareebi. mravalujrediani wyalm-
cenareebis sxeuls qmnis Talusi (berZn. thallos _ ylorti), romelsac 
Zafis, firfitis an sxva forma aqvs. aseTi wyalmcenareebis umrav-
lesobas qsovilebi da organoebi ar gaaCnia. mravalujrediani mwvane 
wyalmcenareebis warmomadgenlebia ulotriqsi da spirogira, romle-
bic damdgar wyalsatevebSi an mdore wylebSi binadrobs. mravaluj-
redian mwvane wyalmcenareebs miekuTvneba ulvac, romelic zRvebSi 
binadrobs.

saqmianoba saqmianoba _ laboratoriuli samuSao. Zafisebri wyalmcenareebis agebuleba saqmianoba _ laboratoriuli samuSao. Zafisebri wyalmcenareebis agebuleba 
samuSaos mizani: Zafisebri wyalmcenareebis agebulebis Seswavla.
saWiro masalebi da aRWurviloba: spirogira (cocxali an fiqsirebuli), 
mikroskopi, sasagne da safari minebi, nemsebi, pipetebi, wyliani Wiqa.
muSaobis msvleloba: 1) daaTvaliereT Zafisebri wyalmcenaris mza preparati. 
2) yuradReba miaqcieT citoplazmas, birTvs, garss, qromatofors, vakuols. 3) 
mikroskopiT nanaxi SeadareT spirogiras gadidebul gamosaxulebas. CaixateT 
wyalmcenare, kargad gamoyaviT misi erTi ujredis yvela struqturuli 
elementi. 4) CamoayalibeT daskvna spirogiras agebulebis Sesaxeb.
vimsjeloT Sedegebze:  risganaa warmoqmnili wyalmcenaris Zafi? riT gansx-
vavdeba es wyalmcenare qlamidomonadasa da qlorelasgan?

ulvis xasxasa mwvane Talusi firfi-
tisebri formisaa, aprexili kide-
ebiT. Talusis qveda nawilSi aris 
mokle `yunwi~, romlis saSuale-
biTac wyalmcenare raime wyalqveSa 
sagans emagreba. gvxvdeba kaspiis 
zRvaSi.

mravalujrediani mwvane wyalmcenareebis agebuleba 

ulotriqsis Talusi Zafiseburi 
formisaa, Sedgeba erTrigad ganla-
gebuli mravali ujredisagan. yve-
laze qveda ujredis daxmarebiT 
wyalmcenare ekvris substrats.

spirogiras Zafebi arafers emagreba da 
qmnis bambis formis mwvane grovebs, rom-
lebic pasiurad dacuravs wyalSi; Sedgeba 
wagrZelebuli, lorwoTi dafaruli 
ujredebisagan.

1. garsi, 2. citoplazma, 
3. birTvi, 4. rkalis formis 
qromatofori

ulva

ulotriqsi

1
2

3

4
lentisebri
qromatofori    vakuoli

garsi   

birTvi   

citoplazma   

spirogira

3

substrats 
mimagrebuli ujredi
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1. ganvlili Temis mixedviT, marcvlebisgan SeadgineT cnebebi da ganmarteT isini:
s̀po _ zoo _ ra~, ̀ go _ ta _ zi~,  ̀ fo _ ri _ to _ ma _ qro~,  ̀ me _ ta _ ga~,  ̀ la _ re _ qlo~.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

2. miuTiTeT Sesabamisoba:
a) uzrunvelyofs qlamidomonadebis gadaadgilebas;

b) wyalmcenaris ujredis SuqmgrZnobiare struqtura;

g) wyalmcenarisaTvis mwvane Seferilobis mimcemi 

struqtura;

d) ujredis struqtura, romelic ujredis wvens Seicavs.

1. qromatofori
2. vakuoli
3. Soltebi
4. wiTeli Tvalaki

222

1918

erTujrediani mwvane wyalmcenareebis gamravleba. wyalmcenareebi 
mravldeba rogorc sqesobrivi, ise usqeso gziT. xelsayrel pirobebSi 
isini usqeso gziT mravldeba, araxelsayrel pirobebSi (wyalsatevis 
amoSroba, dabali temperatura da sxv.) ki _ sqesobrivi gziT.

qlamidomonadasgan gansxvavebiT, qlorela mxolod usqeso gziT, uj-
redis gayofiT, mravldeba.

erTujrediani wyalmcenareebis gamravleba

1. zrdasruli 
qlamidomonada, 2. 
dediseul ujredSi 
warmoiqmneba gametebi, 
3. gametebi wyalSi 
wyvilebad  erwymis sxva 
qlamidomonadas gametebs, 
4. warmoqmnili zigota 
ifareba mkvrivi garsiT, 
5. zigotisgan 
warmoiqmneba 4 zoospora.

 amoarCieT swori pasuxi:  1) wyalmcenareebs aqvs/ara aqvs organoebi; 2) 
wyalmcenareebis ujredi baqteriebis ujredisgan Camoyalibebuli birTvis 
arsebobiT/ararsebobiT gansxvavdeba; 3) erTujredian wyalmcenareebs 
miekuTvneba qlorela/ameba; 4) qlamidomonada reagirebs sinaTleze, radgan 
mas Soltebis/wiTeli Tvalakis meSveobT aRiqvams; 5) mwvane wyalmcenaris 
ujredSi qlorofils qloroplastebi/qromatofori Seicavs.

SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba 

qlamidomonadas gamravleba. gamravlebis win qlamidomonada moZraobas wyvets 
da Soltebs kargavs.

_ sqesobrivi gamravleba. qlamidomonada 
iyofa da warmoqmnis didi raodenobiT 
orSoltian gametebs ( sasqeso ujredebs). 
wyalSi isini wyvilebad erwymis sxva qla-
midomonadas gametebs da warmoqmnis zi-
gotas, romelic mkvriv garss ikeTebs da 
ase gamoizamTrebs. gazafxulze zigotis 
gayofis Sedegad axalgazrda qlamido-
monadebi warmoiqmneba.

_ usqeso gamravleba. qlamidomonada 
ramdenjerme iyofa da warmoqmnis 4, 
zogierT SemTxvevaSi ki 8 patara 
moZrav ujreds _ zoosporas (berZn. 
zoon _ cxoveli, spora _ Tesli, na-
Tesi). isini amodian wylis zedapirze 
da damoukidebel cxovrebas iwyeben.

usqeso gamravleba ( sqema)a

1. zrdasruli 
qlamidomonada, 2. 
sawyisi stadia 
(zoosporebis 
warmoqmna), 3. 
zoosporebisgan 
axali individebis 
warmoqmna, 4. 
axalgazrda 
qlamidomonada.
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sqesobrivi gamravleba (sqema)b
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6. mravalujrediani mwvane wyalmcenareebi

mikroskopuli zomis wyalmcenareebis garda, arsebobs iseTi wyalmcenare-
ebic, romelTa  zoma ramdenime aTeul metrs aRwevs.

• riT gansxvavdeba mravalujrediani wyalmcenareebi erTujredianisgan?

mravalujrediani mwvane wyalmcenareebi. mravalujrediani wyalm-
cenareebis sxeuls qmnis Talusi (berZn. thallos _ ylorti), romelsac 
Zafis, firfitis an sxva forma aqvs. aseTi wyalmcenareebis umrav-
lesobas qsovilebi da organoebi ar gaaCnia. mravalujrediani mwvane 
wyalmcenareebis warmomadgenlebia ulotriqsi da spirogira, romle-
bic damdgar wyalsatevebSi an mdore wylebSi binadrobs. mravaluj-
redian mwvane wyalmcenareebs miekuTvneba ulvac, romelic zRvebSi 
binadrobs.

saqmianoba saqmianoba _ laboratoriuli samuSao. Zafisebri wyalmcenareebis agebuleba saqmianoba _ laboratoriuli samuSao. Zafisebri wyalmcenareebis agebuleba 
samuSaos mizani: Zafisebri wyalmcenareebis agebulebis Seswavla.
saWiro masalebi da aRWurviloba: spirogira (cocxali an fiqsirebuli), 
mikroskopi, sasagne da safari minebi, nemsebi, pipetebi, wyliani Wiqa.
muSaobis msvleloba: 1) daaTvaliereT Zafisebri wyalmcenaris mza preparati. 
2) yuradReba miaqcieT citoplazmas, birTvs, garss, qromatofors, vakuols. 3) 
mikroskopiT nanaxi SeadareT spirogiras gadidebul gamosaxulebas. CaixateT 
wyalmcenare, kargad gamoyaviT misi erTi ujredis yvela struqturuli 
elementi. 4) CamoayalibeT daskvna spirogiras agebulebis Sesaxeb.
vimsjeloT Sedegebze:  risganaa warmoqmnili wyalmcenaris Zafi? riT gansx-
vavdeba es wyalmcenare qlamidomonadasa da qlorelasgan?

ulvis xasxasa mwvane Talusi firfi-
tisebri formisaa, aprexili kide-
ebiT. Talusis qveda nawilSi aris 
mokle `yunwi~, romlis saSuale-
biTac wyalmcenare raime wyalqveSa 
sagans emagreba. gvxvdeba kaspiis 
zRvaSi.

mravalujrediani mwvane wyalmcenareebis agebuleba 

ulotriqsis Talusi Zafiseburi 
formisaa, Sedgeba erTrigad ganla-
gebuli mravali ujredisagan. yve-
laze qveda ujredis daxmarebiT 
wyalmcenare ekvris substrats.

spirogiras Zafebi arafers emagreba da 
qmnis bambis formis mwvane grovebs, rom-
lebic pasiurad dacuravs wyalSi; Sedgeba 
wagrZelebuli, lorwoTi dafaruli 
ujredebisagan.

1. garsi, 2. citoplazma, 
3. birTvi, 4. rkalis formis 
qromatofori

ulva

ulotriqsi

1
2

3

4
lentisebri
qromatofori    vakuoli

garsi   

birTvi   

citoplazma   

spirogira

3

substrats 
mimagrebuli ujredi
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mravalujrediani mwvane wyalmcenareebis gamravleba. mravaluj-
rediani mwvane wyalmcenareebi mravldeba rogorc usqeso, ise sqesob-
rivi gziT.

wyalmcenare ulotriqsis gamravleba. ulotriqsis Zafis TiToeul 
ujredSi (yvelaze qveda ujredis garda) SeiZleba warmoiqmnas oTx-
Soltiani moZravi zoosporebi. isini gamodian wyalSi, xelsayrel 
pirobebSi fskerze eSvebian da gayofis saSualebiT dasabams aZleven 
wyalmcenaris axal Zafebs.

mravalujrediani mwvane 
wyalmcenareebis 
gamravleba

ulotriqsis gamravleba

1. gametebis warmoqmna
2. gametebis Serwyma
3. zigota
4. sporebi Soltebis gareSe
5-6. zrdasruli wyalmcenare
7. zoosporebis warmoqmna
8. zoosporebi
9. axali wyalmcenare

usqeso gamravleba sqesobrivi gamravleba

1

2

4

3 56

7

9

1

8

 amoarCieT marTebuli mtkicebebi: a) mravalujrediani wyalmcenareebis sxe-
uls warmoadgens Talusi. b) wyalmcenareebs ar aqvs qsovilebi da organoebi. 
g) kvebis xasiaTis mixedviT wyalmcenareebis umravlesoba avtotrofia. d) 
wyalmcenareebs ujredebSi Camoyalibebuli birTvi aqvs. e) araxelsayrel 
pirobebSi wyalmcenare sporas ikeTebs.

amoarCieT pasuxis swori varianti: a) mravalujrediani wyalmcenareebis 
sxeuli Sedgeba Rerosa da foTlebisgan/Talusisgan. b) erTujredian wyalm-
cenareebs miekuTvneba ulva/qlorela. g) mwvane wyalmcenareebis ujredebSi 
qlorofils qromatofori/vakuoli Seicavs. d) spirogira/ulotriqsi  
qveda nawiliT substrats emagreba. 

SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba 

SeamowmeT Tqveni codna  SeamowmeT Tqveni codna  SeamowmeT Tqveni codna  

wyalmcena-
reebi

yvavilovani 
mcenareebi

ujredis agebuleba, kveba, sabina-
dro garemo, qsovilebi da organoebi

birTvi
citoplazma
garsi
qlorofili

kvebis ZiriTadi tipi

sabinadro garemo

organoebi

?

+

?

?

avtotrofuli

2. SeavseT cxrili:

?

?

zogierT SemTxvevaSi adgili aqvs vegetatiur gamravlebas, romlis dro-
sac Zafisebri wyalmcenareebis Talusebi calkeul fragmentebad iyofa. 

araxelsayrel garemoSi ulotriqsi didi raodenobiT orSoltian 
patara gametebs qmnis. wyalSi isini wyvilebad uerTdebian sxva 
ulotriqsis gametebs da xdeba ganayofiereba. ganayofierebis Semdeg 
warmoiqmneba sqellgarsiani zigota. xelsayrel pirobebSi zigota 
iyofa 4 sporad, romlebsac Soltebi ar aqvs. TiToeuli sporidan 
ulotriqsis axali Zafi warmoiqmneba. 

spirogiras sqesobrivi gamravleba koniugaciis (laT. conjugatio _ 
SeerTeba) gziT xdeba. am dros ori Talusi uaxlovdeba erTmaneTs da 
xdeba maTi ujredebis SigTavsebis Sereva. birTvebi erTmaneTs erwymis da 
warmoiqmneba zigota, romlisganac spirogiras axali Zafi viTardeba.

ulvac aseve usqeso an sqesobrivi gziT mravldeba. 

7. wabla da wiTeli wyalmcenareebi. wyalmcenareebis mniSvneloba

wabla da wiTeli wyalmcenareebi ZiriTadad zRvebsa da okeaneebSi gvxvdeba. 
isini wylis siRrmeSi namdvil bardnars qmnis, ris gamoc maT xSirad `co-
cxal winaRobas~ uwodeben. es wyalmcenareebi zogjer gemis Zravis frTeb-
sac exveva da mis svlas anelebs. 

• Tqveni azriT, riT gansxvavdeba wabla da wiTeli wyalmcenareebi mwvane 
wyalmcenareebisgan?

daajgufeT suraTze gamosaxuli wyalmcenareebi raime niSnis mixedviT.
saqmianobasaqmianobasaqmianoba

vimsjeloT Sedegebze: 1. ra saerTo niSnebi axasiaTebs Tqven mier dajgu-
febul mcenareebs? 2. ra  Taviseburebebis mixedviT miakuTvneben wyalmce-
nareebs umdables mcenareebs?

laminaria makrocistisi   fukusifilofora   rodimeniaporfira   

wiTeli da wabla wyalmcenareebis umravlesoba zRvebisa da okeane-
ebis Rrma wylebSi binadrobs. maTi zomebi mikroskopulidan gigantu-
ramdea. Talusis forma SeiZleba iyos Zafisebri, sferuli, firfiti-
sebri da sxv. wyalmcenareebi Zafisebri wanazardebis _ rizoidebis 
(berZn. rhiza _ fesvi da eidos _ saxeoba) _ an Talusis fuZesTan firfi-
tisebri wanazardebis saSualebiT ekvris wyalqveSa sagnebs. wiTeli da 
wabla wyalmcenareebi avtotrofulad ikvebeba da wyalSi gaxsnili 
JangbadiT sunTqavs. 
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wabla wyalmcenareebi. am wyalmcenareebis Talusi moyviTalo-mo-
yavisfroa. misi aseTi Seferilobis mizezi isaa, rom am wyalmcena-
reebis qromatoforis ujredebi mwvane pigmentis, qlorofilis, 
garda, yviTel, narinjisfer da wablisfer pigmentebsac Seicavs. wab-
lisferi wyalmcenareebis yvelaze farTod gavrcelebuli warmo-
madgenelia laminaria (`zRvis kombosto~). laminarias lentisebri 
Talusi wyalqveSa sagnebs rizoidebis daxmarebiT ekvris. 

wiTeli wyalmcenareebi.  wabla wyalmcenareebisagan gansxvavebiT, 
wiTeli wyalmcenareebis ujredebSi qlorofilis garda, wiTeli da 
lurji pigmentebi gvxvdeba. Sesabamisad, Talusis Seferiloba pigmen-
tebis Tanafardobazea damokidebuli. wiTel pigments unari aqvs, 
STanTqas wylis siRrmeSi SeRweuli sinaTlis sxivebi, rac am wyal-
mcenares saSualebas aZlevs, 200 metrze ufro Rrma wylebSi iarse-
bos. siRrmis matebasTan erTad, Talusis wiTeli Seferiloba ufro 
mkveTri xdeba. wiTeli wyalmcenareebis yvelaze gavrcelebuli war-
momadgenelia porfira. 

wyalmcenareebis mniSvneloba bunebasa da adamianis cxovrebaSi. 
wyalmcenareebi wylidan naxSirorJangs STanTqavs da mas JangbadiT 
amdidrebs, riTac wyalSi mobinadre sxva organizmebis sunTqvas uz-
runvelyofs. wyalmcenareebi kargi sakvebia wyalSi mcxovrebi zogi-
erTi Tevzisa da cxovelisaTvis. laminarias, ulvasa da porfiras sak-
vebad adamianebic iyeneben.

mrewvelobaSi wyalmcenareebi gamoiyeneba iodis, kaliumis mari-
lebis, celulozis, spirtis, ZmarmJavisa da a. S. warmoebisaTvis.

wiTeli da wabla wyalmcenareebisagan miRebuli nivTiereba agar-
agari sakonditro warmoebasa da mikrobiologiaSi gamoiyeneba. zogi-
erT wyalmcenares medicinaSi samkurnalo saSualebad iyeneben, maga-
liTad, laminaria siyviTlis, raqitisa da sxva daavadebebis samkur-
nalo saSualebaa.

1. SeasworeT mcdari mtkicebebi: 
a) wiTel wyalmcenareebSi qlorofili ar aris. 
b) qlorela wyalSi gaxsnil Jangbads iyenebs.
g) spirogiras fialis formis qromatofori aqvs.
d) laminarias sakvebad iyeneben.

2. moamzadeT eleqtronuli prezentacia Temaze `wyalmcenareebis mniSvne-
loba bunebasa da adamianis cxovrebaSi~.

SeZenili codnis gamoyeneba  SeZenili codnis gamoyeneba  SeZenili codnis gamoyeneba  

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

daadgineT Sesabamisoba:  1. wyalmcenaris sxeuli, 
romelic ar aris danawilebuli qsovilebad da orga-
noebad. 2. wyalmcenareebis ujredebis struqturuli 
erTeuli, romelic fotosinTezs uzrunvelyofs. 3. 
wabla wyalmcenare. 4. Zafisebri wanazardebi, romel-
Ta saSualebiTac wyalmcenare wyalqveSa obieqtebs 
ekvris. 5. Rrma wylebSi mobinadre wyalmcenareebi. 6. 
fotosinTezis procesSi monawile mwvane pigmenti. 

a) rizoidebi;  
b) wiTeli wyalmcenareebi;  
g) laminaria;  
d) qromatofori;  
e) qlorofili;  
v) Talusi.

umaRlesi mcenareebis Taviseburebebi.  umaRles mcenareebs, umdab-
lesi mcenareebisgan gansxvavebiT, organoebi aqvs. TiToeuli organo 
gansazRvrul funqcias asrulebs. organoebi Sedgeba qsovilebisgan, 
romlebic am funqciebis Sesrulebas uzrunvelyofs.

umaRlesi mcenareebi or did jgufad, sporovan da Teslovan mce-
nareebad, iyofa. xavsebi sporovan mcenareebs miekuTvneba.

8. umaRlesi sporovani mcenareebi. ganyofileba _ xavsebi

mcenareTa Soris xavsebi yvelaze naklebadaa cnobili adamianebisaTvis. isini 
mwvane xaliCasaviT faravs niadags, xeebis Reroebsa da qvebis zedapirs. xavse-
bis umravlesoba patara zomisaa da simaRliT ramdenime santimetrs aRwevs. 
maT ar aqvs Tesli, yvavili da nayofi.

• ra iciT xavsebis Sesaxeb?

 

 

  

mizani:  gugulis selisa da sfagnumis 
agebulebis Taviseburebebis Seswavla.
saWiro masalebi: gugulis selisa da sfagnumis 
herbariumi da Canaxati.
muSaobis msvleloba: daaTvaliereT xavsebi 
herbariumis an Canaxatis mixedviT da aRwereT 
maTi agebuleba Semdegi gegmiT: mcenareTa 
zomebi, Rero, foTlebi, rizoidebi, sporebis 
kolofi, kolofis fexi.
vimsjeloT Sedegebze:
1. ra saerTo da ganmasxvavebeli niSnebi aqvs am 
mcenareebs?
2. ra niSnebis mixedviT miakuTvneben xavsebs 
umaRles mcenareebs?

saqmianobasaqmianoba _ laboratoriuli samuSao.  xavsebis garegani agebulebasaqmianoba _ laboratoriuli samuSao.  xavsebis garegani agebuleba
gugulis 
seli

sfagnumi

xavsebi. es tenis moyvaruli mcenareebi ZiriTadad Waobian adgi-
lebSi, tenian mindvrebze, tyeebis Crdilian adgilebSi gvxvdeba. 
wyalmcenareebisagan gansxvavebiT, xavsebis umravlesobas aqvs Rero 
da foTlebi. fesvi xavss ara aqvs. zogierTi maTganis Rero niadagTan 
mimagrebulia rizoidebiT, romelTa saSualebiTac wyalsa da minera-
lur marilebs STanTqavs. xavsi avtotrofuli organizmia, kargad 
ganviTarebuli qloroplastebiT. mravldeba sporebiT.

mwvane xavsi _ gugulis seli. mravalwlovani mcenarea. gvxvdeba 
daWaobebul da tenian adgilebSi. dautotavi swormdgomi Rero dafa-
rulia xSiri, mwvane, wvetiani foTlebiT. Reros qveda nawilSi Zafi-
sebri rizoidebia, romelTa saSualebiTac mcenare niadagSi magrdeba. 
gugulis seli atmosferul tensac iyenebs da Tavis masaze oTxjer 
meti wylis STanTqma SeuZlia.

sfagnumi  (berZn. spagnos _ Rrubeli). tyeebsa da WaobebSi gvxvdeba 
xavsi sfagnumi, romelsac datotvili Rero aqvs. zrdasrul sfagnums 
rizoidebi ar gaaCnia.
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lisferi wyalmcenareebis yvelaze farTod gavrcelebuli warmo-
madgenelia laminaria (`zRvis kombosto~). laminarias lentisebri 
Talusi wyalqveSa sagnebs rizoidebis daxmarebiT ekvris. 

wiTeli wyalmcenareebi.  wabla wyalmcenareebisagan gansxvavebiT, 
wiTeli wyalmcenareebis ujredebSi qlorofilis garda, wiTeli da 
lurji pigmentebi gvxvdeba. Sesabamisad, Talusis Seferiloba pigmen-
tebis Tanafardobazea damokidebuli. wiTel pigments unari aqvs, 
STanTqas wylis siRrmeSi SeRweuli sinaTlis sxivebi, rac am wyal-
mcenares saSualebas aZlevs, 200 metrze ufro Rrma wylebSi iarse-
bos. siRrmis matebasTan erTad, Talusis wiTeli Seferiloba ufro 
mkveTri xdeba. wiTeli wyalmcenareebis yvelaze gavrcelebuli war-
momadgenelia porfira. 

wyalmcenareebis mniSvneloba bunebasa da adamianis cxovrebaSi. 
wyalmcenareebi wylidan naxSirorJangs STanTqavs da mas JangbadiT 
amdidrebs, riTac wyalSi mobinadre sxva organizmebis sunTqvas uz-
runvelyofs. wyalmcenareebi kargi sakvebia wyalSi mcxovrebi zogi-
erTi Tevzisa da cxovelisaTvis. laminarias, ulvasa da porfiras sak-
vebad adamianebic iyeneben.

mrewvelobaSi wyalmcenareebi gamoiyeneba iodis, kaliumis mari-
lebis, celulozis, spirtis, ZmarmJavisa da a. S. warmoebisaTvis.

wiTeli da wabla wyalmcenareebisagan miRebuli nivTiereba agar-
agari sakonditro warmoebasa da mikrobiologiaSi gamoiyeneba. zogi-
erT wyalmcenares medicinaSi samkurnalo saSualebad iyeneben, maga-
liTad, laminaria siyviTlis, raqitisa da sxva daavadebebis samkur-
nalo saSualebaa.

1. SeasworeT mcdari mtkicebebi: 
a) wiTel wyalmcenareebSi qlorofili ar aris. 
b) qlorela wyalSi gaxsnil Jangbads iyenebs.
g) spirogiras fialis formis qromatofori aqvs.
d) laminarias sakvebad iyeneben.

2. moamzadeT eleqtronuli prezentacia Temaze `wyalmcenareebis mniSvne-
loba bunebasa da adamianis cxovrebaSi~.

SeZenili codnis gamoyeneba  SeZenili codnis gamoyeneba  SeZenili codnis gamoyeneba  

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

daadgineT Sesabamisoba:  1. wyalmcenaris sxeuli, 
romelic ar aris danawilebuli qsovilebad da orga-
noebad. 2. wyalmcenareebis ujredebis struqturuli 
erTeuli, romelic fotosinTezs uzrunvelyofs. 3. 
wabla wyalmcenare. 4. Zafisebri wanazardebi, romel-
Ta saSualebiTac wyalmcenare wyalqveSa obieqtebs 
ekvris. 5. Rrma wylebSi mobinadre wyalmcenareebi. 6. 
fotosinTezis procesSi monawile mwvane pigmenti. 

a) rizoidebi;  
b) wiTeli wyalmcenareebi;  
g) laminaria;  
d) qromatofori;  
e) qlorofili;  
v) Talusi.

umaRlesi mcenareebis Taviseburebebi.  umaRles mcenareebs, umdab-
lesi mcenareebisgan gansxvavebiT, organoebi aqvs. TiToeuli organo 
gansazRvrul funqcias asrulebs. organoebi Sedgeba qsovilebisgan, 
romlebic am funqciebis Sesrulebas uzrunvelyofs.

umaRlesi mcenareebi or did jgufad, sporovan da Teslovan mce-
nareebad, iyofa. xavsebi sporovan mcenareebs miekuTvneba.

8. umaRlesi sporovani mcenareebi. ganyofileba _ xavsebi

mcenareTa Soris xavsebi yvelaze naklebadaa cnobili adamianebisaTvis. isini 
mwvane xaliCasaviT faravs niadags, xeebis Reroebsa da qvebis zedapirs. xavse-
bis umravlesoba patara zomisaa da simaRliT ramdenime santimetrs aRwevs. 
maT ar aqvs Tesli, yvavili da nayofi.

• ra iciT xavsebis Sesaxeb?

 

 

  

mizani:  gugulis selisa da sfagnumis 
agebulebis Taviseburebebis Seswavla.
saWiro masalebi: gugulis selisa da sfagnumis 
herbariumi da Canaxati.
muSaobis msvleloba: daaTvaliereT xavsebi 
herbariumis an Canaxatis mixedviT da aRwereT 
maTi agebuleba Semdegi gegmiT: mcenareTa 
zomebi, Rero, foTlebi, rizoidebi, sporebis 
kolofi, kolofis fexi.
vimsjeloT Sedegebze:
1. ra saerTo da ganmasxvavebeli niSnebi aqvs am 
mcenareebs?
2. ra niSnebis mixedviT miakuTvneben xavsebs 
umaRles mcenareebs?

saqmianobasaqmianoba _ laboratoriuli samuSao.  xavsebis garegani agebulebasaqmianoba _ laboratoriuli samuSao.  xavsebis garegani agebuleba
gugulis 
seli

sfagnumi

xavsebi. es tenis moyvaruli mcenareebi ZiriTadad Waobian adgi-
lebSi, tenian mindvrebze, tyeebis Crdilian adgilebSi gvxvdeba. 
wyalmcenareebisagan gansxvavebiT, xavsebis umravlesobas aqvs Rero 
da foTlebi. fesvi xavss ara aqvs. zogierTi maTganis Rero niadagTan 
mimagrebulia rizoidebiT, romelTa saSualebiTac wyalsa da minera-
lur marilebs STanTqavs. xavsi avtotrofuli organizmia, kargad 
ganviTarebuli qloroplastebiT. mravldeba sporebiT.

mwvane xavsi _ gugulis seli. mravalwlovani mcenarea. gvxvdeba 
daWaobebul da tenian adgilebSi. dautotavi swormdgomi Rero dafa-
rulia xSiri, mwvane, wvetiani foTlebiT. Reros qveda nawilSi Zafi-
sebri rizoidebia, romelTa saSualebiTac mcenare niadagSi magrdeba. 
gugulis seli atmosferul tensac iyenebs da Tavis masaze oTxjer 
meti wylis STanTqma SeuZlia.

sfagnumi  (berZn. spagnos _ Rrubeli). tyeebsa da WaobebSi gvxvdeba 
xavsi sfagnumi, romelsac datotvili Rero aqvs. zrdasrul sfagnums 
rizoidebi ar gaaCnia.
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SeadareT mravalujrediani wyalmce-
narisa da xavsis agebuleba. SeavseT 
cxrili, aRniSneT niSnis arseboba 
`+~-iT, xolo ararseboba ̀ _~-iT.

1.amoarCieT swori pasuxi:  a) xavsebi umaRles mcenareebs miekuTvneba, radgan 
maT aqvs rizoidebi/fesvebi. b) sfagnumi/gugulis seli torfis warmoSobis 
wyaros warmoadgens. g) zrdasruli sfagnumi gugulis selisgan foTle-
bis/rizoidebis ararsebobiT gansxvavdeba. d) mkvdari ujredebis saSualebiT 
sfagnumi Seiwovs wyals/atarebs sakveb nivTierebebs.
2.upasuxeT SekiTxvebs: a) sfagnums, gugulis selisgan gansxvavebiT, Ria fe-
ris foTlebi aqvs. ra aris amis mizezi? b) omis dros bambis naklebobis gamo 
eqimebi daWrilebisTvis Wrilobis gadasaxvevad gamomSral sfagnums iyenebd-
nen. sfagnumis ra Tvisebas iTvaliswinebdnen eqimebi?

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

xavsiwyalmcenarestruqturuli nawilebi

Talusi
Rero
foTlebi
rizoidebi
fesvebi

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sfagnumis 
foTlis ujredi

sfagnumis 
foToli ujredebi 

qloroplastebiT
Rruiani wyalgamtari 
ujredebi

forebi

Rerosa da foTlebSi im ujredebTan erTad, romlebic qlorop-
lastebs Seicavs da fotosinTezs uzrunvelyofs, mkvdari Rruiani 
ujredebi gvxvdeba. foTlebisa da Reros am ujredebis saSualebiT 
sfagnums Tavis masaze 20-25-jer meti wylis STanTqma SeuZlia. amis 
gamo niadagi, romelzec sfagnumi izrdeba, TandaTan Waobdeba da aseT 
pirobebSi sxva mcenareebis zrda-ganviTareba ferxdeba. WaobebSi 
sfagnumi gamoyofs nivTierebebs, romlebic xels uSlis baqteriebis 
ganviTarebas. am mizezis gamo WaobSi moxvedril organizmebSi xrwnis 
procesebi Senelebulia.

wlis ganmavlobaSi sfagnumi 2-3 sm-iT izrdeba. amave dros misi 
qveda nawili TandaTan kvdeba. mkvdari nawili Jangbadis naklebobis 
SemTxvevaSi torfad gadaiqceva.

uamravi Tvalwarmtaci xavsis baRis naxva SeiZleba kiotoSi _ iaponiis Zvel 
dedaqalaqSi. xavsis baRebi iaponuri kulturis mniSvnelovan nawilad iqca. 
xavsebi xaverdovan xaliCasaviT amSvenebs koxta xidebsa da patara kunZulebs. 

•  ra mniSvneloba aqvs xavsebs bunebaSi? 

9. xavsebis gamravleba da maTi mniSvneloba

mizani: gugulis selis kolofis agebulebis Seswavla.
masalebi da aRWurviloba: gugulis selis kolofi an mza preparati, lupa, 
sapreparacio nemsebi.
muSaobis msvleloba: 1. lupis daxmarebiT daaTvaliereT gugulis seli, 
moZebneT sporebis kolofi. CaixateT is. 2.  daazianeT kolofi da lupiT 
daaTvaliereT gadmocvenili sporebi. 3. imsjeleT sporebis raodenobis 
mniSvnelobaze.

saqmianobasaqmianoba _ laboratoriuli samuSao gugulis selis kolofis saqmianoba _ laboratoriuli samuSao gugulis selis kolofis 
agebuleba. 

gugulis selis gamravleba. orsaxliani mcenarea. gamravlebis pro-
cesSi sqesiani da usqeso Taobebi erTmaneTs enacvleba. mamrobiTi da 
mdedrobiTi mcenareebi gverdigverd izrdeba da sqesian Taobad iTv-
leba. organizmi, romelsac sasqeso ujredebi uviTardeba, sqesian Ta-
obad miiCneva, xolo organizmi, romelsac sporebi uviTardeba _ 
usqeso Taobad.

gugulis selis gamravleba

protonema 
kvirtebiT

usqeso Taobisusqeso Taobis

warmoSobawarmoSoba
usqeso Taobis

warmoSoba

mdedrobiTi 
sasqeso organo, 
romelSic kver-
cxujredi 
warmoiqmneba.

warmoiqmneba zigota, 
romlisganac viTar-
deba kolofi

sqesiani Taobis sqesiani Taobis 
warmoSobawarmoSoba
sqesiani Taobis 
warmoSoba

ganayofiereba mimdina-
reobs wylis monawileobiT.

mamrobiTi mamrobiTi 
sasqeso organo, sasqeso organo, 

romelSic romelSic 

sperma-sperma-

tozoidebi tozoidebi 

warmoiqmnebawarmoiqmneba

mamrobiTi 
sasqeso organo, 

romelSic 

sperma-

tozoidebi 

warmoiqmneba

kolofis saxuravi ixsneba, sporebi gadmoiyreba da 
qaris saSualebiT vrceldeba

protonemis 
kvirtebisgan 
viTardeba 
axali mcenare.

s
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zrdasrul mdedrobiT mcenareze 
mdedrobiTi sasqeso organo 
viTardeba.

kvercxujredi 

momwifebuli 

kolofi 
protonema agebu-

lebiT mwvane 

Zafisebri wyalm-

cenaris msgavsia. 

es xavsebisa da 

wyalmcenareebis

naTesaobaze 

miuTiTebs.

sporebi

zrdasrul mamrobiT mcenareze mamro-
biTi sasqeso organo viTardeba.

xelsayrel garemoSi 
moxvedrisas sporebi 
Rivdeba da warmo-
iqmneba wvrili 
mwvane Zafi _ 
protonema.
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mamrobiTi 
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1

2

1. daasruleT winadadebebi. gamoiyeneT 
sakvanZo sityvebi: kolofi, zigota, sper-
matozoidi, fexi, wyali, protonema, kver-
cxujredi,  spora,  rizoidi.
mamrobiTi mcenareebis kenweroze viTarde-
ba mamrobiTi sasqeso organoebi, romleb-
Sic mwifdeba mamrobiTi gametebi _. maT 
damoukideblad gadaadgilebis unari aqvs.   
mdedrobiT mcenareebze aris sasqeso or-
ganoebi, romlebSic mwifdeba mdedrobiTi 
sasqeso ujredebi _. kvercxujredis gana-
yofierebis Sedegad warmoiqmneba _ . misgan 
viTardeba kolofebi grZeli _. sporebi 
mwifdeba  _ SigniT. maTi momwifebis Semdeg 
kolofs saxuravi sZvreba da _ gadmoiyreba. 
tenian niadagze moxvedrisas spora Rivdeba 
da warmoiqmneba _  mwvane Zafi. masze warmo-
iqmneba _ da kvirtebi, romelTaganac norCi 
ylortebi viTardeba. 

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

miuTiTeT 
naxatze 
mamrobiTi da 
mdedrobiTi 
mcenareebi. 
daasaxeleT 
cifrebiT 
aRniSnuli 
nawilebi da 
pasuxi 
daasabuTeT.

SeZenili codnis SeZenili codnis 
gamoyenebagamoyeneba
SeZenili codnis 
gamoyeneba

xavsebis mniSvneloba bunebasa da adamianis cxovrebaSi. xavsebi  nia-
dagis zedapirs faravs da niadagSi haeris SeRwevas aZnelebs. es iwvevs 

niadagis daJangvas da daWaobebas. sfagnumiT warmoqmnili torfi war-

moadgens sawvavs, sasuqs da nedleuls saxalxo meurneobisaTvis. igi 

gamoiyeneba xis spirtis, plastmasebis, saizolacio masalebis, fisisa 

da sxva mniSvnelovani produqtebis warmoebaSi.

gvimranairebi umaRles sporovan mcenareebs miekuTvneba. Zveli legenda mo-
gviTxrobs, rom gvimra weliwadSi erTxel yvavis. adamianebi tyeSi dadiodnen 
ayvavebuli gvimrebis saZebnelad. swamdaT, rom vinc am yvavilebs daina-
xavda, ganZs ipovida da mTeli cxovreba  mdidari da bednieri iqneboda... es 
ambavi legendad imitom iTvleba, rom sinamdvileSi gvimra arasodes yvavis.

• rogor fiqrobT, ratom ar yvavis gvimrebi?

10. gvimranairebi. gvimrebis gamravleba 

muSaobis msvleloba: 1. cocxal mcenareze 
dakvirvebiT SeiswavleT misi garegani age-
buleba. moZebneT fesura misgan gamomava-
li fesvebiT. ra saxis fesvebia isini? 2. 
foTlis qveda mxareze yuradReba miaqcieT 
sporebian wablisfer xorklebs. ra mniSvne-
loba aqvs sporebs gvimrebisTvis? 3. Caixa-
teT gvimra, miawereT organoebis saxelwo-
debebi.

gvimrebis 
gamravleba

sporangiumi

momwifebuli 
sporebi

pirveli Rivi

proTaliumi

mamrobiTi sasqeso organo

mdedrobiTi 
 sasqeso organo

kvercxujredi

ganayofierebuli 
kvercxujredi 
(zigota)

proTaliumi
CanasaxiT

zrdasruli mcenare

spermatozoidi

usqeso Taoba

sqesiani Taoba

mizani: gvimrebis agebulebis Taviseburebebis Seswavla.
saWiro masalebi da aRWurviloba: lupa, gvimris cocxali egzemplarebi.

saqmianoba _saqmianoba _ laboratoriuli samuSao.  gvimrebis agebuleba. saqmianoba _ laboratoriuli samuSao.  gvimrebis agebuleba. 

2. aRniSneT msgavseba da gansxvaveba wyal-
mcenareebsa da xavsebs Soris.

gvimranairebis niSnebi. xavsebisgan gansxvavebiT, gvimranairebs, Rerosa 
da foTlebis garda, kargad ganviTarebuli fesvebi aqvs. isini sporebiT 
mravldeba. ganayofierebis procesi, xavsebis msgavsad, wylian garemoSi 
mimdinareobs.

gvimranairebis mravalferovneba. gvimranairebs miekuTvneba gvimrebi, 
Svitebi da likopodiumebi. gvimranairebi uZvelesi mcenareebia da gvxv-
deba tenian, Crdilian adgilebSi, ufro xSirad tyeebSi. gvimranairebis 
umravlesobas balaxovani Rero aqvs, Tumca tropikul aziaSi, avstrali-
asa da centralur da samxreT amerikaSi gvxvdeba xeebic. gvimranairebs 
Soris lianebsac SexvdebiT.

gvimrebi.  gvimrebis zomebi ramdenime santimetridan ramdenime metra-
mdea. farTod gavrcelebuli mamrobiTi gvimra mravalwlovani mcenarea, 
romelsac miwiszeda Rero ar aqvs. miwisqveSa Rero warmodgenilia fesu-
ris saxiT. fesuridan gamodis damatebiTi fesvebi da miwiszeda foTlebi. 
mamrobiTi gvimris norCi foTlebis wveri spiraliseburadaa daxveuli da 
ylortiviT kenwrulad izrdeba. fotosinTezis Sedegad warmoqmnili or-
ganuli nivTierebebi fesuraSi grovdeba.

gamravleba. gvimrebis gamravlebis procesSi sqesiani da usqeso Taobebi 
erTmaneTs enacvleba. xavsebisgan gansxvavebiT, zrdasruli gvimra usqeso 
Taobaa. Tu gvimris foTlis qveda mxares davakvirdebiT, patara wablis-
fer xorklebs davinaxavT. xorklebSi aris parkebi _ sporangiumebi, rom-
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1

2

1. daasruleT winadadebebi. gamoiyeneT 
sakvanZo sityvebi: kolofi, zigota, sper-
matozoidi, fexi, wyali, protonema, kver-
cxujredi,  spora,  rizoidi.
mamrobiTi mcenareebis kenweroze viTarde-
ba mamrobiTi sasqeso organoebi, romleb-
Sic mwifdeba mamrobiTi gametebi _. maT 
damoukideblad gadaadgilebis unari aqvs.   
mdedrobiT mcenareebze aris sasqeso or-
ganoebi, romlebSic mwifdeba mdedrobiTi 
sasqeso ujredebi _. kvercxujredis gana-
yofierebis Sedegad warmoiqmneba _ . misgan 
viTardeba kolofebi grZeli _. sporebi 
mwifdeba  _ SigniT. maTi momwifebis Semdeg 
kolofs saxuravi sZvreba da _ gadmoiyreba. 
tenian niadagze moxvedrisas spora Rivdeba 
da warmoiqmneba _  mwvane Zafi. masze warmo-
iqmneba _ da kvirtebi, romelTaganac norCi 
ylortebi viTardeba. 

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

miuTiTeT 
naxatze 
mamrobiTi da 
mdedrobiTi 
mcenareebi. 
daasaxeleT 
cifrebiT 
aRniSnuli 
nawilebi da 
pasuxi 
daasabuTeT.

SeZenili codnis SeZenili codnis 
gamoyenebagamoyeneba
SeZenili codnis 
gamoyeneba

xavsebis mniSvneloba bunebasa da adamianis cxovrebaSi. xavsebi  nia-
dagis zedapirs faravs da niadagSi haeris SeRwevas aZnelebs. es iwvevs 

niadagis daJangvas da daWaobebas. sfagnumiT warmoqmnili torfi war-

moadgens sawvavs, sasuqs da nedleuls saxalxo meurneobisaTvis. igi 

gamoiyeneba xis spirtis, plastmasebis, saizolacio masalebis, fisisa 

da sxva mniSvnelovani produqtebis warmoebaSi.

gvimranairebi umaRles sporovan mcenareebs miekuTvneba. Zveli legenda mo-
gviTxrobs, rom gvimra weliwadSi erTxel yvavis. adamianebi tyeSi dadiodnen 
ayvavebuli gvimrebis saZebnelad. swamdaT, rom vinc am yvavilebs daina-
xavda, ganZs ipovida da mTeli cxovreba  mdidari da bednieri iqneboda... es 
ambavi legendad imitom iTvleba, rom sinamdvileSi gvimra arasodes yvavis.

• rogor fiqrobT, ratom ar yvavis gvimrebi?

10. gvimranairebi. gvimrebis gamravleba 

muSaobis msvleloba: 1. cocxal mcenareze 
dakvirvebiT SeiswavleT misi garegani age-
buleba. moZebneT fesura misgan gamomava-
li fesvebiT. ra saxis fesvebia isini? 2. 
foTlis qveda mxareze yuradReba miaqcieT 
sporebian wablisfer xorklebs. ra mniSvne-
loba aqvs sporebs gvimrebisTvis? 3. Caixa-
teT gvimra, miawereT organoebis saxelwo-
debebi.

gvimrebis 
gamravleba

sporangiumi

momwifebuli 
sporebi

pirveli Rivi

proTaliumi

mamrobiTi sasqeso organo

mdedrobiTi 
 sasqeso organo

kvercxujredi

ganayofierebuli 
kvercxujredi 
(zigota)

proTaliumi
CanasaxiT

zrdasruli mcenare

spermatozoidi

usqeso Taoba

sqesiani Taoba

mizani: gvimrebis agebulebis Taviseburebebis Seswavla.
saWiro masalebi da aRWurviloba: lupa, gvimris cocxali egzemplarebi.

saqmianoba _saqmianoba _ laboratoriuli samuSao.  gvimrebis agebuleba. saqmianoba _ laboratoriuli samuSao.  gvimrebis agebuleba. 

2. aRniSneT msgavseba da gansxvaveba wyal-
mcenareebsa da xavsebs Soris.

gvimranairebis niSnebi. xavsebisgan gansxvavebiT, gvimranairebs, Rerosa 
da foTlebis garda, kargad ganviTarebuli fesvebi aqvs. isini sporebiT 
mravldeba. ganayofierebis procesi, xavsebis msgavsad, wylian garemoSi 
mimdinareobs.

gvimranairebis mravalferovneba. gvimranairebs miekuTvneba gvimrebi, 
Svitebi da likopodiumebi. gvimranairebi uZvelesi mcenareebia da gvxv-
deba tenian, Crdilian adgilebSi, ufro xSirad tyeebSi. gvimranairebis 
umravlesobas balaxovani Rero aqvs, Tumca tropikul aziaSi, avstrali-
asa da centralur da samxreT amerikaSi gvxvdeba xeebic. gvimranairebs 
Soris lianebsac SexvdebiT.

gvimrebi.  gvimrebis zomebi ramdenime santimetridan ramdenime metra-
mdea. farTod gavrcelebuli mamrobiTi gvimra mravalwlovani mcenarea, 
romelsac miwiszeda Rero ar aqvs. miwisqveSa Rero warmodgenilia fesu-
ris saxiT. fesuridan gamodis damatebiTi fesvebi da miwiszeda foTlebi. 
mamrobiTi gvimris norCi foTlebis wveri spiraliseburadaa daxveuli da 
ylortiviT kenwrulad izrdeba. fotosinTezis Sedegad warmoqmnili or-
ganuli nivTierebebi fesuraSi grovdeba.

gamravleba. gvimrebis gamravlebis procesSi sqesiani da usqeso Taobebi 
erTmaneTs enacvleba. xavsebisgan gansxvavebiT, zrdasruli gvimra usqeso 
Taobaa. Tu gvimris foTlis qveda mxares davakvirdebiT, patara wablis-
fer xorklebs davinaxavT. xorklebSi aris parkebi _ sporangiumebi, rom-
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daadgineT Sesabamisoba:

1. foToli

2. fesura

3. proTaliumi

4. sporangiumi

a)  imaragebs organuli nivTierebebis nawils

b)  masSi mwifdeba sporebi

g)  mis qveda mxareze mwifdeba sasqeso ujredebi

d) misi wveroebi spiraliseburadaa daxveuli. izrdeba 
   wveroebiT (kenwrulad).

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
1. gamoiyeneT mocemuli cnebebis nebismieri wyvili da moiyvaneT am struq-
turuli nawilebis urTierTkavSiris magaliTebi. proTaliumi, sporangiumi, 
rizoidebi, kvercxujredi, sporebi, spermatozoidi, zigota. 
magaliTad, sporebi mwifdeba sporangiumebSi, romlebic gvimris foTlebis qveda 
mxarezea moTavsebuli.
2. daadgineT gvimris ganviTarebis stadiebis swori Tanamimdevroba:

a) zrdasruli mcenare→proTaliumi→sporebi→axali mcenare

b) zrdasruli mcenare→sporebi→proTaliumi→axali mcenare

g) proTaliumi→sporebi→zrdasruli mcenare→axali mcenare

11. Svitebi da likopodiumebi. gvimranairebis mniSvneloba

sporovani mcenareebis warmomadgenlebia Svitebi da likopodiumebi. maTi 
sporebi da foTlebi samkurnalo mizniT gamoiyeneba, mag., Tirkmlis daava-
debisas, damwvrobisas da a. S. 

• ra saerTo niSnebi aqvs gvimrebs, Svitebsa da likopodiumebs?

saqmianoba _saqmianoba _ laboratoriuli samuSao.  Svitis agebuleba saqmianoba _ laboratoriuli samuSao.  Svitis agebuleba 
samuSaos mizani: Svitis agebulebis Seswavla.
masalebi da aRWurviloba: lupa, Svitis cocxali an herbariumis egzemplari.
muSaobis msvleloba: 1. daaTvaliereT Svitis cocxali an herbariumis 
egzemplari. 2. moZebneT mcenaris organoebi da CaixateT isini. 3. riT gan-
sxvavdeba erTmaneTisgan Svitebisa da xavsebis agebuleba?

Svitebi. Svita mravalwlovani balaxovani mce-
narea. ZiriTadad izrdeba tenian niadagebze, mde-
loebze, tyeebsa da WaobebSi. yvelaze gavrcele-
bulia mindvris Svita. niadagSi moTavsebul mis 
grZel, datotvil fesuraze warmoiqmneba ori saxis 
_ zafxulisa da gazafxulis _ ylortebi. zafxulis 
ylortebi mwvanea, aqvs datotvili, danawevrebuli 
Reroebi. TiToeuli muxlidan izrdeba totebi, 
romlebzec qercliani foTlebia moTavsebuli. za-
fxulis ylortebSi fotosinTezis procesi mimdi-
nareobs da fesuraSi samarago sakvebi nivTierebebi 
grovdeba. zafxulis ylortebis kvdomis Semdeg 
fesura gamoizamTrebs da gazafxulze misgan wab-
lisferi ylortebi viTardeba. maTSi fotosinTezi ar xdeba da amitom 
isini fesuraSi dagrovili nivTierebebiT ikvebeba. wablisferi ylor-
tebis wveroebze warmoiqmneba TavTavebi, romlebSic sporebi mwifde-
ba. momwifebuli sporebi qaris saSualebiT vrceldeba.

likopodiumebi. maradmwvane mravalwlovani mcenareebia. ZiriTa-
dad gvxvdeba wiwvovan tyeebSi. yvelaze gavrcelebulia qinZisTavi-
sebri likopodiumi. mis grZel, mxoxav Reroze warmoiqmneba swor-
mdgomi, orTiTa (fiwalis tipis) gantotebuli ylortebi. mTeli Rero 
dafarulia Ria mwvane feris patara foTlebiT. zafxulobiT likopo-
diumis swormdgom ylortebze warmoiqmneba patara, moyviTalo feris 
sporebi, romlebic qaris saSualebiT vrceldeba. likopodiumis bev-

mindvris Svita  

lebSic sporebi mwifdeba. momwifebuli sporebi qaris saSualebiT vrcel-
deba. xelsayrel pirobebSi gaRivebuli sporisgan viTardeba patara, mwva-
ne feris proTaliumi _ gvimris sqesiani Taoba.

proTaliumi (winazrdili) damoukideblad viTardeba da niadags rizo-
idebiT emagreba. mis qveda mxareze moTavsebul specialur organoebSi 
viTardeba spermatozoidebi da kvercxujredi. Soltebis daxmarebiT 
spermatozoidi wvimis wylis an namis wveTebis saSualebiT kvercxujre-
damde aRwevs da erwymis mas. xdeba ganayofiereba, romlis Sedegad warmo-
iqmneba zigota. zigotisgan ganviTarebuli Rivi proTaliumis xarjze 
ikvebeba manam, sanam fotosinTezis saSualebiT ar SeZlebs amis gakeTebas. 
garkveuli periodis Semdeg misgan zrdasruli individi viTardeba.

ri saxeoba gadaSenebis pirasaa da amitom daculia.
Svitebisa da likopodiumebis gamravleba, gvimre-

bis msgavsad, wylis monawileobiT xdeba.
gvimranairebis mniSvneloba. gvimranairebis mkv-

dari naSTebisgan droTa ganmavlobaSi qvanaxSiri 
warmoiqmna. qvanaxSiri kargi sawvavia. amasTan, misgan 
miiReba koqsi _ airi, romelic metalebis gamodno-
bis, anilinis saRebavebisa da sunamoebis warmoebis 
dros gamoiyeneba. garda amisa, zogierTi gvimra-
nairi SesaniSnav samkurnalo saSualebas warmoad-
gens. magaliTad, gvimris fesura parazituli WiebiT 
dasnebovnebis dros gamoiyeneba, xolo mindvris Svi-
ta _ Tirkmlis daavadebebis dros. es ukanaskneli si-
sxlis Semadedebeli kargi saSualebacaa.

qinZisTavisebri 
likopodiumi

aRniSneT mcdari mosazrebebi:  1. mamrobiT gvimras aqvs foTlebi, fesura, 
fesvebi, rizoidebi. 2. mindvris Svitis sporebi gazafxulis ylortebze 
warmoiqmneba. 3. Svitebi erTwlovani mcenareebia 4. qvanaxSiris sabadoebi 
uZvelesi gvimrebis naSTebisgan warmoiqmna. 5. xavsebis, likopodiumebis, Svi-
tebisa da gvimrebis sqesobrivi gamravlebis ZiriTadi piroba wylis arse-
bobaa.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

mwvane 
zafxulis 
ylorti 

wablisferi gaza-
fxulis ylorti
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daadgineT Sesabamisoba:

1. foToli

2. fesura

3. proTaliumi

4. sporangiumi

a)  imaragebs organuli nivTierebebis nawils

b)  masSi mwifdeba sporebi

g)  mis qveda mxareze mwifdeba sasqeso ujredebi

d) misi wveroebi spiraliseburadaa daxveuli. izrdeba 
   wveroebiT (kenwrulad).

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
1. gamoiyeneT mocemuli cnebebis nebismieri wyvili da moiyvaneT am struq-
turuli nawilebis urTierTkavSiris magaliTebi. proTaliumi, sporangiumi, 
rizoidebi, kvercxujredi, sporebi, spermatozoidi, zigota. 
magaliTad, sporebi mwifdeba sporangiumebSi, romlebic gvimris foTlebis qveda 
mxarezea moTavsebuli.
2. daadgineT gvimris ganviTarebis stadiebis swori Tanamimdevroba:

a) zrdasruli mcenare→proTaliumi→sporebi→axali mcenare

b) zrdasruli mcenare→sporebi→proTaliumi→axali mcenare

g) proTaliumi→sporebi→zrdasruli mcenare→axali mcenare

11. Svitebi da likopodiumebi. gvimranairebis mniSvneloba

sporovani mcenareebis warmomadgenlebia Svitebi da likopodiumebi. maTi 
sporebi da foTlebi samkurnalo mizniT gamoiyeneba, mag., Tirkmlis daava-
debisas, damwvrobisas da a. S. 

• ra saerTo niSnebi aqvs gvimrebs, Svitebsa da likopodiumebs?

saqmianoba _saqmianoba _ laboratoriuli samuSao.  Svitis agebuleba saqmianoba _ laboratoriuli samuSao.  Svitis agebuleba 
samuSaos mizani: Svitis agebulebis Seswavla.
masalebi da aRWurviloba: lupa, Svitis cocxali an herbariumis egzemplari.
muSaobis msvleloba: 1. daaTvaliereT Svitis cocxali an herbariumis 
egzemplari. 2. moZebneT mcenaris organoebi da CaixateT isini. 3. riT gan-
sxvavdeba erTmaneTisgan Svitebisa da xavsebis agebuleba?

Svitebi. Svita mravalwlovani balaxovani mce-
narea. ZiriTadad izrdeba tenian niadagebze, mde-
loebze, tyeebsa da WaobebSi. yvelaze gavrcele-
bulia mindvris Svita. niadagSi moTavsebul mis 
grZel, datotvil fesuraze warmoiqmneba ori saxis 
_ zafxulisa da gazafxulis _ ylortebi. zafxulis 
ylortebi mwvanea, aqvs datotvili, danawevrebuli 
Reroebi. TiToeuli muxlidan izrdeba totebi, 
romlebzec qercliani foTlebia moTavsebuli. za-
fxulis ylortebSi fotosinTezis procesi mimdi-
nareobs da fesuraSi samarago sakvebi nivTierebebi 
grovdeba. zafxulis ylortebis kvdomis Semdeg 
fesura gamoizamTrebs da gazafxulze misgan wab-
lisferi ylortebi viTardeba. maTSi fotosinTezi ar xdeba da amitom 
isini fesuraSi dagrovili nivTierebebiT ikvebeba. wablisferi ylor-
tebis wveroebze warmoiqmneba TavTavebi, romlebSic sporebi mwifde-
ba. momwifebuli sporebi qaris saSualebiT vrceldeba.

likopodiumebi. maradmwvane mravalwlovani mcenareebia. ZiriTa-
dad gvxvdeba wiwvovan tyeebSi. yvelaze gavrcelebulia qinZisTavi-
sebri likopodiumi. mis grZel, mxoxav Reroze warmoiqmneba swor-
mdgomi, orTiTa (fiwalis tipis) gantotebuli ylortebi. mTeli Rero 
dafarulia Ria mwvane feris patara foTlebiT. zafxulobiT likopo-
diumis swormdgom ylortebze warmoiqmneba patara, moyviTalo feris 
sporebi, romlebic qaris saSualebiT vrceldeba. likopodiumis bev-

mindvris Svita  

lebSic sporebi mwifdeba. momwifebuli sporebi qaris saSualebiT vrcel-
deba. xelsayrel pirobebSi gaRivebuli sporisgan viTardeba patara, mwva-
ne feris proTaliumi _ gvimris sqesiani Taoba.

proTaliumi (winazrdili) damoukideblad viTardeba da niadags rizo-
idebiT emagreba. mis qveda mxareze moTavsebul specialur organoebSi 
viTardeba spermatozoidebi da kvercxujredi. Soltebis daxmarebiT 
spermatozoidi wvimis wylis an namis wveTebis saSualebiT kvercxujre-
damde aRwevs da erwymis mas. xdeba ganayofiereba, romlis Sedegad warmo-
iqmneba zigota. zigotisgan ganviTarebuli Rivi proTaliumis xarjze 
ikvebeba manam, sanam fotosinTezis saSualebiT ar SeZlebs amis gakeTebas. 
garkveuli periodis Semdeg misgan zrdasruli individi viTardeba.

ri saxeoba gadaSenebis pirasaa da amitom daculia.
Svitebisa da likopodiumebis gamravleba, gvimre-

bis msgavsad, wylis monawileobiT xdeba.
gvimranairebis mniSvneloba. gvimranairebis mkv-

dari naSTebisgan droTa ganmavlobaSi qvanaxSiri 
warmoiqmna. qvanaxSiri kargi sawvavia. amasTan, misgan 
miiReba koqsi _ airi, romelic metalebis gamodno-
bis, anilinis saRebavebisa da sunamoebis warmoebis 
dros gamoiyeneba. garda amisa, zogierTi gvimra-
nairi SesaniSnav samkurnalo saSualebas warmoad-
gens. magaliTad, gvimris fesura parazituli WiebiT 
dasnebovnebis dros gamoiyeneba, xolo mindvris Svi-
ta _ Tirkmlis daavadebebis dros. es ukanaskneli si-
sxlis Semadedebeli kargi saSualebacaa.

qinZisTavisebri 
likopodiumi

aRniSneT mcdari mosazrebebi:  1. mamrobiT gvimras aqvs foTlebi, fesura, 
fesvebi, rizoidebi. 2. mindvris Svitis sporebi gazafxulis ylortebze 
warmoiqmneba. 3. Svitebi erTwlovani mcenareebia 4. qvanaxSiris sabadoebi 
uZvelesi gvimrebis naSTebisgan warmoiqmna. 5. xavsebis, likopodiumebis, Svi-
tebisa da gvimrebis sqesobrivi gamravlebis ZiriTadi piroba wylis arse-
bobaa.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

mwvane 
zafxulis 
ylorti 

wablisferi gaza-
fxulis ylorti
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1. ipoveT Sesabamisoba mcenareTa jgufsa da calkeul mcenares Soris:  1. ulva, 
2. sfagnumi, 3. qlamidomonada, 4. Svita, 5. mamrobiTi gvimra, 6. likopodiumi, 7. 
gugulis seli, 8. spirogira, 9. laminaria, 10. qlorela.

2. SeitaneT cxrilSi im terminebisa da cnebebis nomrebi, romlebic mcena-
reTa  jgufs Seesabameba: 1. fesura; 2. protonema; 3. Talusi; 4. sporangiumi; 
5. zoospora; 6. qromatofori; 7. kolofi; 8. SuqmgrZnobiare Tvalaki; 9. spo-
rebiani TavTavi.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

a. gvimranairebi; b. xavsebi; g. wyalmcenareebi.

wyalmcenareebi xavsebi     gvimranairebi

Semajamebeli davalebebi

1. romeli wyalmcenarea suraTze 
gamosaxuli? wyalmcenaris ujre-
dis romeli nawilebia cifrebiT 
aRniSnuli? 1

2
3

2. aRniSneT marTebuli msjeloba: 1) xavsebis usqeso Taoba sqesiani Taobisgan 
gancalkevebiT viTardeba. 2) sfagnumis zrdasrul mcenares rizoidebi ar aqvs. 
3) gvimris norCi foTlebis wveroebi spiraliseburadaa daxveuli. 4. Svitebi 
erTwlovani mcenareebia. 5. mcenareTa umravlesoba heterotrofebia. 

3. miuTiTeT spirogiras, sfagnumisa da Svitas saerTo niSnebi: a) rizoide-
bis arseboba; b) fesvebis arseboba; g) Reroebis arseboba; d) sporebiT gam-
ravleba; e) TesliT gamravleba. 

bunebaSi adamianis cxovrebaSi
wyalmcenareebis mniSvneloba

1) niadagSi rizoidebiT magrdeba; 2) niadagSi fesura aqvs; 3) sporebi 
kolofSi warmoiqmneba; 4) sporebi foTlebis qveda mxareze mdebare 
sporangiumebSi warmoiqmneba; 5) sporisgan Rivi viTardeba; 6) Waobebis 
gaCenis mizezia; 7) ganayofierebis Semdeg zigotisgan viTardeba specialu-
ri organo _ kolofi.

5. SeavseT cxrili  

xavsebi        gvimranairebi

4. CamoTvlili niSnebidan romlebia damaxasiaTebeli zrdasruli xavsebisa 
da gvimranairebisaTvis?

12. ganyofileba _ SiSvelTeslovanebi

fiWvis laTinuri saxelwodebaa ̀ pinus~, rac kldes niSnavs. marTlac, wiwvo-
vani mcenare fiWvi Zalian Zlieri da amtani xea. misi mZlavri, grZeli, 
datotvili fesvebi niaRvrebs niadagis gamorecxvis saSualebas ar aZlevs. 
fiWvi kargad uZlebs Zlieri qaris Semotevasac.

•� wiwvovani xeebis kidev ra Taviseburebebs icnobT?

Teslovani mcenareebis saerTo niSnebi. gvimranairebisa da xavse-
bisgan gansxvavebiT Teslovani mcenareebi TeslebiT mravldeba. Tes-
lis Canasaxs sakvebi nivTierebebis maragi aqvs da Teslis kaniT kargad 
aris daculi garemos araxelsayreli faqtorebis zemoqmedebisgan. 
Teslovan mcenareebs miekuTvneba farulTeslovanebi da SiSvelTes-
lovanebi.

SiSvelTeslovanebi. saxeobaTa umravlesobas nemsisebri foTlebi 
_ wiwvebi _ aqvs, nawils (kviparozs, tuias) _ qerclis saxis, xolo zo-
gierTs (ginkgos) _ firfitis saxis. maT totebze moTavsebulia gir-
Cebi, romlebic saxecvlil ylortebs warmoadgens. girCebSi Tesli 
mwifdeba. am mcenareebs SiSvelTeslovanebs imitom uwodeben, rom 
maTi Teslebi girCebis qerqlebis zedapirze Riad aris moTavsebuli. 
SiSveTeslovani mcenareebis warmomadgenelia Cveulebrivi (evropu-
li) fiWvi, eldaris fiWvi, naZvi, lariqsi, Rvia, kviparozi, cimbiruli 
fiWvi, soWi da sxv.

evropuli fiWvi gvalvagamZle mcenarea. xis mokle ylortebze 
arsebuli wiwvebi wyviladaa ganlagebuli da garedan mkvrivi kaniTaa 
dafaruli. kanSi bageebis raodenoba didi ar aris, amitom wiwvebi 
wyals ekonomiurad aorTqlebs. wiwvebi 2-3 weliwads cocxlobs, 

samuSaos mizani: fiWvis wiwvebisa da girCis agebulebis Tavise-
burebebis gacnoba.
aRWurviloba: fiWvis wiwvebi da girCebi, lupa, saxazavi.
muSaobis msvleloba: 1. daaTvaliereT fiWvis wiwvi da girCa. saxazaviT 
gazomeT wiwvis sigrZe, yuradReba miaqcieT mis Seferilobas. 
gansazRvreT wiwvis forma. gaarkvieT, rogor aris igi Reroze 
moTavsebuli. 2. yuradReba miaqcieT fiWvis girCebis garegnul mxares, 
qerqlebis ganlagebas. dakvirvebis Sedegebi SeitaneT cxrilSi.

vimsjeloT Sedegebze:  Tqveni 
azriT, riT gansxvavdeba fiWvi 
tirifis, muxis an vaSlis xisgan?

saqmianoba saqmianoba _ laboratoriuli samuSao.  fiWvis wiwvebisa da girCebis saqmianoba _ laboratoriuli samuSao.  fiWvis wiwvebisa da girCebis 
agebuleba 

umaRlesi Teslovani mcenareebi

girCawiwvi

1 __
2 __
3 __

Tavi  3

Taviseburebebi

zoma
Seferiloba
forma
totze ganlageba
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1. ipoveT Sesabamisoba mcenareTa jgufsa da calkeul mcenares Soris:  1. ulva, 
2. sfagnumi, 3. qlamidomonada, 4. Svita, 5. mamrobiTi gvimra, 6. likopodiumi, 7. 
gugulis seli, 8. spirogira, 9. laminaria, 10. qlorela.

2. SeitaneT cxrilSi im terminebisa da cnebebis nomrebi, romlebic mcena-
reTa  jgufs Seesabameba: 1. fesura; 2. protonema; 3. Talusi; 4. sporangiumi; 
5. zoospora; 6. qromatofori; 7. kolofi; 8. SuqmgrZnobiare Tvalaki; 9. spo-
rebiani TavTavi.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

a. gvimranairebi; b. xavsebi; g. wyalmcenareebi.

wyalmcenareebi xavsebi     gvimranairebi

Semajamebeli davalebebi

1. romeli wyalmcenarea suraTze 
gamosaxuli? wyalmcenaris ujre-
dis romeli nawilebia cifrebiT 
aRniSnuli? 1

2
3

2. aRniSneT marTebuli msjeloba: 1) xavsebis usqeso Taoba sqesiani Taobisgan 
gancalkevebiT viTardeba. 2) sfagnumis zrdasrul mcenares rizoidebi ar aqvs. 
3) gvimris norCi foTlebis wveroebi spiraliseburadaa daxveuli. 4. Svitebi 
erTwlovani mcenareebia. 5. mcenareTa umravlesoba heterotrofebia. 

3. miuTiTeT spirogiras, sfagnumisa da Svitas saerTo niSnebi: a) rizoide-
bis arseboba; b) fesvebis arseboba; g) Reroebis arseboba; d) sporebiT gam-
ravleba; e) TesliT gamravleba. 

bunebaSi adamianis cxovrebaSi
wyalmcenareebis mniSvneloba

1) niadagSi rizoidebiT magrdeba; 2) niadagSi fesura aqvs; 3) sporebi 
kolofSi warmoiqmneba; 4) sporebi foTlebis qveda mxareze mdebare 
sporangiumebSi warmoiqmneba; 5) sporisgan Rivi viTardeba; 6) Waobebis 
gaCenis mizezia; 7) ganayofierebis Semdeg zigotisgan viTardeba specialu-
ri organo _ kolofi.

5. SeavseT cxrili  

xavsebi        gvimranairebi

4. CamoTvlili niSnebidan romlebia damaxasiaTebeli zrdasruli xavsebisa 
da gvimranairebisaTvis?

12. ganyofileba _ SiSvelTeslovanebi

fiWvis laTinuri saxelwodebaa ̀ pinus~, rac kldes niSnavs. marTlac, wiwvo-
vani mcenare fiWvi Zalian Zlieri da amtani xea. misi mZlavri, grZeli, 
datotvili fesvebi niaRvrebs niadagis gamorecxvis saSualebas ar aZlevs. 
fiWvi kargad uZlebs Zlieri qaris Semotevasac.

•� wiwvovani xeebis kidev ra Taviseburebebs icnobT?

Teslovani mcenareebis saerTo niSnebi. gvimranairebisa da xavse-
bisgan gansxvavebiT Teslovani mcenareebi TeslebiT mravldeba. Tes-
lis Canasaxs sakvebi nivTierebebis maragi aqvs da Teslis kaniT kargad 
aris daculi garemos araxelsayreli faqtorebis zemoqmedebisgan. 
Teslovan mcenareebs miekuTvneba farulTeslovanebi da SiSvelTes-
lovanebi.

SiSvelTeslovanebi. saxeobaTa umravlesobas nemsisebri foTlebi 
_ wiwvebi _ aqvs, nawils (kviparozs, tuias) _ qerclis saxis, xolo zo-
gierTs (ginkgos) _ firfitis saxis. maT totebze moTavsebulia gir-
Cebi, romlebic saxecvlil ylortebs warmoadgens. girCebSi Tesli 
mwifdeba. am mcenareebs SiSvelTeslovanebs imitom uwodeben, rom 
maTi Teslebi girCebis qerqlebis zedapirze Riad aris moTavsebuli. 
SiSveTeslovani mcenareebis warmomadgenelia Cveulebrivi (evropu-
li) fiWvi, eldaris fiWvi, naZvi, lariqsi, Rvia, kviparozi, cimbiruli 
fiWvi, soWi da sxv.

evropuli fiWvi gvalvagamZle mcenarea. xis mokle ylortebze 
arsebuli wiwvebi wyviladaa ganlagebuli da garedan mkvrivi kaniTaa 
dafaruli. kanSi bageebis raodenoba didi ar aris, amitom wiwvebi 
wyals ekonomiurad aorTqlebs. wiwvebi 2-3 weliwads cocxlobs, 

samuSaos mizani: fiWvis wiwvebisa da girCis agebulebis Tavise-
burebebis gacnoba.
aRWurviloba: fiWvis wiwvebi da girCebi, lupa, saxazavi.
muSaobis msvleloba: 1. daaTvaliereT fiWvis wiwvi da girCa. saxazaviT 
gazomeT wiwvis sigrZe, yuradReba miaqcieT mis Seferilobas. 
gansazRvreT wiwvis forma. gaarkvieT, rogor aris igi Reroze 
moTavsebuli. 2. yuradReba miaqcieT fiWvis girCebis garegnul mxares, 
qerqlebis ganlagebas. dakvirvebis Sedegebi SeitaneT cxrilSi.

vimsjeloT Sedegebze:  Tqveni 
azriT, riT gansxvavdeba fiWvi 
tirifis, muxis an vaSlis xisgan?

saqmianoba saqmianoba _ laboratoriuli samuSao.  fiWvis wiwvebisa da girCebis saqmianoba _ laboratoriuli samuSao.  fiWvis wiwvebisa da girCebis 
agebuleba 

umaRlesi Teslovani mcenareebi

girCawiwvi

1 __
2 __
3 __

Tavi  3

Taviseburebebi

zoma
Seferiloba
forma
totze ganlageba
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Semdeg ki ylortebidan cviva. evropuli fiWvi sinaTlis moyvaruli 
mcenarea, SeuZlia gaizardos qviSnar, daWaobebul, neSompaliT Rarib 
nidagebze. fiWvebs kargad ganviTarebuli fesvTa sistema aqvs; fes-
vebi Rrmad aris gadgmuli miwaSi.

Cveulebrivi naZvi Crdilis amtani da tenis moyvaruli mcenarea. 
misi wiwvebi ufro moklea, vidre fiWvisa da 5-7 weliwads cocxlobs. 
ZiriTadad nayofier niadagebze izrdeba. fesvebi Rrmad ara aqvs gad-
gmuli niadagSi. gverdiTi fesvebi niadagis zeda fenaSi izrdeba.

eldaris fiWvi gvalvis amtani mcenarea. niadagis mimarT naklebad 
momTxovnia. evropuli fiWvisgan gansxvavebiT, ufro datotvilia, 
wiwvebi 2-3 jer ufro grZeli aqvs. azerbaijanSi farTod gamoiyeneba 
quCebisa da parkebis gasamwvaneblad.

sadReisod eldaris fiWvis, kavkasiuri fiWvis, urTxelis, Rviis 
zogierTi saxeoba `wiTel wignSia~ Setanili. am mcenareebis dacva da 
maTi raodenobis gazrda did yuradRebas moiTxovs.

1. SeavseT cxrili

SearCieT marTebuli mtkicebebi:
1. mxolod SiSveTeslovan mcenareebs aqvs saxecvlili ylorti _ girCa.
2. gvimranairebi ufro maRalorganizebuli mcenareebia, vidre 

SiSvelTeslovanebi.
3. fiWvis wiwvebi 1 weliwads cocxlobs.
4. naZvis tyeebi daburulia, fiWvisa _ naTeli.
5. SiSvelTeslovani mcenareebis nayofs girCas uwodeben.
6. eldaris fiWvi niadagis mimarT metismetad momTxovnia.

fiWvi naZviSesadarebeli niSnebi

1. sinaTlis mimarT damokidebuleba

2. niadagisa da tenis mimarT momTxovneloba

3. wiwvebis sicocxlis xangrZlivoba

2.amoirCieT 3 swori pasuxi: ra axasiaTebs SiSvelTeslovan mcenareebs?
a) mravldeba  TeslebiT; b) aqvs  girCebi; g) umravlesobas magari, nemsisebri 
foTlebi aqvs;  d) umravlesobas yunwiani foTlis firfitebi aqvs.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

eldaris 
fiWvi

evropuli 
fiWvi

Cveulebrivi 
naZvi

2 3 2 3
evropuli fiWvi Cveulebrivi naZvi

1 1

13.  SiSvelTeslovanebis gamravleba. maTi mniSvneloba

gazafxulis wvimis Semdeg fiWvebiT garSemortymul skolis ezoSi moswav-
leebma Tavisda gasakvirad aRmoaCines, rom gubeebi Txeli, moyviTalo 
fxvniliT iyo dafaruli. `gogirdis~ wvima xom ar movida?~ _ ikiTxa erT-
erTma moswavlem. magram am kiTxvaze pasuxi aravis hqonda.

• rogor fiqrobT, saidan gaCnda es `mtveri~?

daaTvaliereT suraTebi. maTze naCvenebia fiWvisa da naZvis mdedrobiTi 
girCebi ( ), girCebis qerqlebi ( ) da mcenareTa Teslebi ( ). SeadareT 1 2 3
erTmaneTs am mcenareebis girCebi. Tqveni azriT, rogor vrceldeba maTi 
Teslebi? gavrcelebis ra saSualebebi aqvs am mcenareTa Teslebs? 

SiSvelTeslovanebis gamravleba. SiSvelTeslovanebis, mag., evro-
puli fiWvis, gamravleba ase xdeba: gazafxulze fiWvis, erTsaxliani 
mcenaris, norC ylortebze ori saxis girCa mwifdeba: mdedrobiTi da 
mamrobiTi. mdedrobiTi girCis TiToeul qerqlze or-ori Teslkvir-
ti viTardeba, mamrobiTi girCis qerqlebze ki _ or-ori samtvre parki. 
mamrobiT girCebze momwifebuli mtveri qars mdedrobiTi girCis 
Teslkvirtze gadaaqvs. damtvervis Semdeg mowiTalo girCebis qerq-
lebi ixureba. garkveuli drois Semdeg xdeba ganayofiereba. ganayo-
fierebaSi mxolod erTi spermia da erTi kvercxujredi monawileobs. 
warmoiqmneba zigota, romlisganac viTardeba Canasaxi. momwifebisas 
girCebi moyavisfro Seferilobas iRebs. momwifebuli girCebis qerq-
lebi ixsneba da iqidan apkisebri frTebis mqone Teslebi gadmoiyreba. 
isini qariT vrceldeba, xelsayrel pirobebSi Rivdeba da axal mcena-
res aZlevs dasabams.

SiSvelTeslovanebis mniSvneloba. SiSvelTeslovanebi, iseve, ro-
gorc sxva mcenareebi, warmoqmnis organul nivTierebebs, STanTqavs 
naxSirorJangs da gamoyofs Jangbads. garda amisa, isini haers ozoniT 
amdidrebs da gamoyofs gansakuTrebul nivTierebebs _ fitoncidebs, 
romlebic baqteriebs xocavs. imis gamo, rom SiSvelTeslovani mcena-
reebis umravlesobas fesvTa sistema kargad aqvs ganviTarebuli, maT 
farTod iyeneben niadagis eroziis Tavidan asacileblad. SiSvel-
Teslovani mcenareebi saSen masalad gamoiyeneba. qimiuri damuSavebis 

saqmianobasaqmianobasaqmianoba
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Semdeg ki ylortebidan cviva. evropuli fiWvi sinaTlis moyvaruli 
mcenarea, SeuZlia gaizardos qviSnar, daWaobebul, neSompaliT Rarib 
nidagebze. fiWvebs kargad ganviTarebuli fesvTa sistema aqvs; fes-
vebi Rrmad aris gadgmuli miwaSi.

Cveulebrivi naZvi Crdilis amtani da tenis moyvaruli mcenarea. 
misi wiwvebi ufro moklea, vidre fiWvisa da 5-7 weliwads cocxlobs. 
ZiriTadad nayofier niadagebze izrdeba. fesvebi Rrmad ara aqvs gad-
gmuli niadagSi. gverdiTi fesvebi niadagis zeda fenaSi izrdeba.

eldaris fiWvi gvalvis amtani mcenarea. niadagis mimarT naklebad 
momTxovnia. evropuli fiWvisgan gansxvavebiT, ufro datotvilia, 
wiwvebi 2-3 jer ufro grZeli aqvs. azerbaijanSi farTod gamoiyeneba 
quCebisa da parkebis gasamwvaneblad.

sadReisod eldaris fiWvis, kavkasiuri fiWvis, urTxelis, Rviis 
zogierTi saxeoba `wiTel wignSia~ Setanili. am mcenareebis dacva da 
maTi raodenobis gazrda did yuradRebas moiTxovs.

1. SeavseT cxrili

SearCieT marTebuli mtkicebebi:
1. mxolod SiSveTeslovan mcenareebs aqvs saxecvlili ylorti _ girCa.
2. gvimranairebi ufro maRalorganizebuli mcenareebia, vidre 

SiSvelTeslovanebi.
3. fiWvis wiwvebi 1 weliwads cocxlobs.
4. naZvis tyeebi daburulia, fiWvisa _ naTeli.
5. SiSvelTeslovani mcenareebis nayofs girCas uwodeben.
6. eldaris fiWvi niadagis mimarT metismetad momTxovnia.

fiWvi naZviSesadarebeli niSnebi

1. sinaTlis mimarT damokidebuleba

2. niadagisa da tenis mimarT momTxovneloba

3. wiwvebis sicocxlis xangrZlivoba

2.amoirCieT 3 swori pasuxi: ra axasiaTebs SiSvelTeslovan mcenareebs?
a) mravldeba  TeslebiT; b) aqvs  girCebi; g) umravlesobas magari, nemsisebri 
foTlebi aqvs;  d) umravlesobas yunwiani foTlis firfitebi aqvs.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

eldaris 
fiWvi

evropuli 
fiWvi

Cveulebrivi 
naZvi

2 3 2 3
evropuli fiWvi Cveulebrivi naZvi

1 1

13.  SiSvelTeslovanebis gamravleba. maTi mniSvneloba

gazafxulis wvimis Semdeg fiWvebiT garSemortymul skolis ezoSi moswav-
leebma Tavisda gasakvirad aRmoaCines, rom gubeebi Txeli, moyviTalo 
fxvniliT iyo dafaruli. `gogirdis~ wvima xom ar movida?~ _ ikiTxa erT-
erTma moswavlem. magram am kiTxvaze pasuxi aravis hqonda.

• rogor fiqrobT, saidan gaCnda es `mtveri~?

daaTvaliereT suraTebi. maTze naCvenebia fiWvisa da naZvis mdedrobiTi 
girCebi ( ), girCebis qerqlebi ( ) da mcenareTa Teslebi ( ). SeadareT 1 2 3
erTmaneTs am mcenareebis girCebi. Tqveni azriT, rogor vrceldeba maTi 
Teslebi? gavrcelebis ra saSualebebi aqvs am mcenareTa Teslebs? 

SiSvelTeslovanebis gamravleba. SiSvelTeslovanebis, mag., evro-
puli fiWvis, gamravleba ase xdeba: gazafxulze fiWvis, erTsaxliani 
mcenaris, norC ylortebze ori saxis girCa mwifdeba: mdedrobiTi da 
mamrobiTi. mdedrobiTi girCis TiToeul qerqlze or-ori Teslkvir-
ti viTardeba, mamrobiTi girCis qerqlebze ki _ or-ori samtvre parki. 
mamrobiT girCebze momwifebuli mtveri qars mdedrobiTi girCis 
Teslkvirtze gadaaqvs. damtvervis Semdeg mowiTalo girCebis qerq-
lebi ixureba. garkveuli drois Semdeg xdeba ganayofiereba. ganayo-
fierebaSi mxolod erTi spermia da erTi kvercxujredi monawileobs. 
warmoiqmneba zigota, romlisganac viTardeba Canasaxi. momwifebisas 
girCebi moyavisfro Seferilobas iRebs. momwifebuli girCebis qerq-
lebi ixsneba da iqidan apkisebri frTebis mqone Teslebi gadmoiyreba. 
isini qariT vrceldeba, xelsayrel pirobebSi Rivdeba da axal mcena-
res aZlevs dasabams.

SiSvelTeslovanebis mniSvneloba. SiSvelTeslovanebi, iseve, ro-
gorc sxva mcenareebi, warmoqmnis organul nivTierebebs, STanTqavs 
naxSirorJangs da gamoyofs Jangbads. garda amisa, isini haers ozoniT 
amdidrebs da gamoyofs gansakuTrebul nivTierebebs _ fitoncidebs, 
romlebic baqteriebs xocavs. imis gamo, rom SiSvelTeslovani mcena-
reebis umravlesobas fesvTa sistema kargad aqvs ganviTarebuli, maT 
farTod iyeneben niadagis eroziis Tavidan asacileblad. SiSvel-
Teslovani mcenareebi saSen masalad gamoiyeneba. qimiuri damuSavebis 

saqmianobasaqmianobasaqmianoba
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daasruleT evropuli 
fiWvis sasicocxlo 
ciklis sqema.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
1. amoarCieT swori pasuxi: 1) evropuli fiWvis ylortebze viTardeba mded-
robiTi girCis ori/sami tipi. 2) mtveri warmoiqmneba mdedrobiT/mamrobiT 
girCebSi. 3) mowiTalo girCebi mdedrobiTia/mamrobiTia. 4) mdedro-
biT/mamrobiT girCebSi warmoiqmneba Teslkvirti. 5) spermiiT kvercxujre-
dis ganayofierebis Semdeg warmoiqmneba zigota/gameta.

2. upasuxeT kiTxvebs: a) adamianebs, romlebmac filtvebis daavadeba 
gadaitanes, urCeven, daisvenon iseT sanatoriumebSi, romlebic fiWvnarTan 
axlos mdebareobs. raSi gamoixateba fiWvnaris haeris samkurnalo mniSv-
neloba? b) fiWvebs, romlebic tyeSi izrdeba, qveda totebi uxmeba, naZvebi ki 
sicocxlis bolomde inarCunebs am totebs. ra aris amis mizezi?

zrdasruli 
mcenare

spermia

kvercxujredi
? ?

farulTeslovani mcenareebis saerTo niSnebi. dedamiwaze farul-
Teslovani mcenareebis daaxloebiT 300 aTasi saxeobaa. xSirad maT 
yvavilovan mcenareebs uwodeben, radgan maT gamravlebis specialuri 
organo _ yvavili _ aqvT. farulTeslovani mcenareebi sxvadasxvagvar 
pirobebSi binadrobs, TiTqmis yvelgan. farulTeslovanebidan zogi 
xea, zogi _ buCqovani mcenare, zogi ki _ balaxovani. farulTeslova-
nebis Teslkvirti naskvis SigniT mdebareobs. butkos naskvisagan 
viTardeba nayofi, ganayofierebuli Teslkvirtisagan ki _ Tesli. am 
mcenareebs `farulTeslovanebs~ uwodeben, radgan, SiSvelTeslova-
nebisagan gansxvavebiT, maTi Tesli garedan nayofsafariT aris dacu-
li. Cveulebriv, farulTeslovan mcenareebSi ormagi ganayofiereba 
xdeba.

farulTeslovanebi or klasad _ orlebnianebad da erTlebniane-
bad _ iyofa.

xexili yovel gazafxulze yvavis. mcenare agava ki sicocxleSi mxolod 
erTxel yvavis.

• ra saerTo niSani aqvs am mcenareebs?

14. ganyofileba _ farulTeslovanebi. klasi _ orlebnianebi

samuSaos mizani: orlebniani mcenareebis agebulebis Taviseburebebis 
Seswavla bardis magaliTze.
masalebi da aRWurviloba: mcenaris herbariumis egzemplari, daspirtuli 
yvavili da bardis dambali Tesli, sapreparacio nemsebi.
muSaobis msvleloba:
1. daaTvaliereT bardis herbariumis egzemplari. 
2. gansazRvreT fesvTa sistemisa da foTlis firfitis daZarRvis tipi.
3. gansazRvreT, ra nawilebisagan Sedgeba bardis yvavili.
4. dambali Teslis lebnebis raodenobis mixedviT gansazRvreT, romel 
klass miekuTvneba barda.
vimsjeloT Sedegebze: ra niSnebis mixedviT SegviZlia ganvsazRvroT, romel 
klass miekuTvneba barda?

klasi _ orlebniani mcenareebi. ZiriTadi mizezi, ris gamoc am mce-
nareebs orlebnianebs  uwodeben, aris is, rom maTi Teslis Canasaxi or 
lebans Seicavs. orlebnian mcenareebs, Cveulebriv, mTavarRerZiani 
fesvTa sistema aqvs. maT martiv da rTul foTlebs badisebri daZar-
Rva axasiaTebs. orlebniani mcenareebis umravlesobis Rero kambiumis 
xarjze sisqeSi izrdeba. jamis foTolakebis, gvirgvinis furclebisa 
da yvavilis mtvrianebis ricxvi 4-is an 5-is jeradia.

yvavilis formula. erT-erTi niSani, romlis mixedviTac mcenares 
ama Tu im ojaxs akuTvneben, aris misi yvavilis agebuleba. amasTan, 
botanikaSi iyeneben yvavilebis formulebs, romlebic pirobiT aRni-
Svnebs Seicavs.

saqmianobasaqmianoba _ laboratoriuli samuSao. orlebnianebis saerTo niSnebisaqmianoba _ laboratoriuli samuSao. orlebnianebis saerTo niSnebi

2. mdedrobiTi girCebi (mowiTalo feris).
 warmoiqmneba totebis wverze.

1. mamrobiTi girCebi (moyviTalo-momwvano feris). 
warmoiqmneba totebis ZirSi.

damtvervis Semdeg 
mdedrobiTi girCebis 
qerqlebi ixureba
 da fisiT ifareba.

mowiTalo girCebi, 
romlebic daimtvera, 
izrdeba da 
mwvandeba.

ganayofiereba. xdeba 
damtvervidan 
garkveuli drois 
Semdeg.

mtvris nawilaki 
haeriT savse ori 
buStukiT.

samtvre parki. 
mtveri 
mwifdeba.

Rivi. axal mcenares 
aZlevs dasabams.

Teslebi. vrceldeba 
qaris saSualebiT.

momwifebuli mdedrobiTi girCa 
(yavisferi). qerqlebis gaxsnisas misgan 
frTiani Teslebi gadmoiyreba.

mdedrobiTi girCa, romelSic moxda 
ganayofiereba (mwvane).

evropuli fiWvis sasicocxlo cikli

gziT maTgan xelovnur abreSumsa da qaRalds iReben. garda amisa, 
SiSvelTeslovani mcenareebisagan iReben skipidars, kanifols, 
sxvadasxva vitamins, xolo cimbiruli fiWvis Teslisgan _ zeTs.

zigota
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daasruleT evropuli 
fiWvis sasicocxlo 
ciklis sqema.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
1. amoarCieT swori pasuxi: 1) evropuli fiWvis ylortebze viTardeba mded-
robiTi girCis ori/sami tipi. 2) mtveri warmoiqmneba mdedrobiT/mamrobiT 
girCebSi. 3) mowiTalo girCebi mdedrobiTia/mamrobiTia. 4) mdedro-
biT/mamrobiT girCebSi warmoiqmneba Teslkvirti. 5) spermiiT kvercxujre-
dis ganayofierebis Semdeg warmoiqmneba zigota/gameta.

2. upasuxeT kiTxvebs: a) adamianebs, romlebmac filtvebis daavadeba 
gadaitanes, urCeven, daisvenon iseT sanatoriumebSi, romlebic fiWvnarTan 
axlos mdebareobs. raSi gamoixateba fiWvnaris haeris samkurnalo mniSv-
neloba? b) fiWvebs, romlebic tyeSi izrdeba, qveda totebi uxmeba, naZvebi ki 
sicocxlis bolomde inarCunebs am totebs. ra aris amis mizezi?

zrdasruli 
mcenare

spermia

kvercxujredi
? ?

farulTeslovani mcenareebis saerTo niSnebi. dedamiwaze farul-
Teslovani mcenareebis daaxloebiT 300 aTasi saxeobaa. xSirad maT 
yvavilovan mcenareebs uwodeben, radgan maT gamravlebis specialuri 
organo _ yvavili _ aqvT. farulTeslovani mcenareebi sxvadasxvagvar 
pirobebSi binadrobs, TiTqmis yvelgan. farulTeslovanebidan zogi 
xea, zogi _ buCqovani mcenare, zogi ki _ balaxovani. farulTeslova-
nebis Teslkvirti naskvis SigniT mdebareobs. butkos naskvisagan 
viTardeba nayofi, ganayofierebuli Teslkvirtisagan ki _ Tesli. am 
mcenareebs `farulTeslovanebs~ uwodeben, radgan, SiSvelTeslova-
nebisagan gansxvavebiT, maTi Tesli garedan nayofsafariT aris dacu-
li. Cveulebriv, farulTeslovan mcenareebSi ormagi ganayofiereba 
xdeba.

farulTeslovanebi or klasad _ orlebnianebad da erTlebniane-
bad _ iyofa.

xexili yovel gazafxulze yvavis. mcenare agava ki sicocxleSi mxolod 
erTxel yvavis.

• ra saerTo niSani aqvs am mcenareebs?

14. ganyofileba _ farulTeslovanebi. klasi _ orlebnianebi

samuSaos mizani: orlebniani mcenareebis agebulebis Taviseburebebis 
Seswavla bardis magaliTze.
masalebi da aRWurviloba: mcenaris herbariumis egzemplari, daspirtuli 
yvavili da bardis dambali Tesli, sapreparacio nemsebi.
muSaobis msvleloba:
1. daaTvaliereT bardis herbariumis egzemplari. 
2. gansazRvreT fesvTa sistemisa da foTlis firfitis daZarRvis tipi.
3. gansazRvreT, ra nawilebisagan Sedgeba bardis yvavili.
4. dambali Teslis lebnebis raodenobis mixedviT gansazRvreT, romel 
klass miekuTvneba barda.
vimsjeloT Sedegebze: ra niSnebis mixedviT SegviZlia ganvsazRvroT, romel 
klass miekuTvneba barda?

klasi _ orlebniani mcenareebi. ZiriTadi mizezi, ris gamoc am mce-
nareebs orlebnianebs  uwodeben, aris is, rom maTi Teslis Canasaxi or 
lebans Seicavs. orlebnian mcenareebs, Cveulebriv, mTavarRerZiani 
fesvTa sistema aqvs. maT martiv da rTul foTlebs badisebri daZar-
Rva axasiaTebs. orlebniani mcenareebis umravlesobis Rero kambiumis 
xarjze sisqeSi izrdeba. jamis foTolakebis, gvirgvinis furclebisa 
da yvavilis mtvrianebis ricxvi 4-is an 5-is jeradia.

yvavilis formula. erT-erTi niSani, romlis mixedviTac mcenares 
ama Tu im ojaxs akuTvneben, aris misi yvavilis agebuleba. amasTan, 
botanikaSi iyeneben yvavilebis formulebs, romlebic pirobiT aRni-
Svnebs Seicavs.

saqmianobasaqmianoba _ laboratoriuli samuSao. orlebnianebis saerTo niSnebisaqmianoba _ laboratoriuli samuSao. orlebnianebis saerTo niSnebi

2. mdedrobiTi girCebi (mowiTalo feris).
 warmoiqmneba totebis wverze.

1. mamrobiTi girCebi (moyviTalo-momwvano feris). 
warmoiqmneba totebis ZirSi.

damtvervis Semdeg 
mdedrobiTi girCebis 
qerqlebi ixureba
 da fisiT ifareba.

mowiTalo girCebi, 
romlebic daimtvera, 
izrdeba da 
mwvandeba.

ganayofiereba. xdeba 
damtvervidan 
garkveuli drois 
Semdeg.

mtvris nawilaki 
haeriT savse ori 
buStukiT.

samtvre parki. 
mtveri 
mwifdeba.

Rivi. axal mcenares 
aZlevs dasabams.

Teslebi. vrceldeba 
qaris saSualebiT.

momwifebuli mdedrobiTi girCa 
(yavisferi). qerqlebis gaxsnisas misgan 
frTiani Teslebi gadmoiyreba.

mdedrobiTi girCa, romelSic moxda 
ganayofiereba (mwvane).

evropuli fiWvis sasicocxlo cikli

gziT maTgan xelovnur abreSumsa da qaRalds iReben. garda amisa, 
SiSvelTeslovani mcenareebisagan iReben skipidars, kanifols, 
sxvadasxva vitamins, xolo cimbiruli fiWvis Teslisgan _ zeTs.

zigota
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2. aRwerilobis mixedviT SeadgineT yvavilebis formulebi.
a) jamis 5 Sezrdili foTolaki, gvirgvinis 5 furceli, 10 mtvriana, 1 butko.
b) jamis 5 Sezrdili foTolaki, gvirgvinis 5 Sezrdili furceli, 5 mtvriana, 1 butko.
g) jamis 5 foTolaki, gvirgvinis 5 furceli, bevri mtvriana da butko.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

daadgineT Sesabamisoba.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

1. yvavilebs ar warmoqmnis. 2. damtverva xdeba cxo-
velebiT, qariT, wyliT, TviTdamtverviT. 3. yvavil-
Si ormagi ganayofiereba xdeba. 4. nayofi ar viTar-
deba. 5. Tesli daculia nayofsafariT. 6. damtverva 
xdeba mxolod qaris saSualebiT.

yvavilis furclebi

1 2 3 4

lebnebi

1. gaiTvaliswineT orlebniani da erTlebniani klasis mcenareebisTvis damaxa-
siaTebeli niSnebi da gaanawileT suraTebis nomrebi cxrilis Sesabamis grafebSi.

5 6

foTlebis daZarRva fesvTa sistema

9 107 8

ojaxi _ jvarosnebi. ojaxi moicavs daaxloebiT 3 aTas saxeobas, 
romelTa umravlesoba balaxovani mcenarea. am ojaxis zogierT 
warmomadgenels ZiriTadi fesvi umsxvildeba da Zirxvenas warmoqmnis. 
foTlebis ganlageba (gawyoba) morigeobiTia. 

yvavilis agebuleba. yvavilebi Sekrebilia yvaviledad, romelsac 
martiv mtevans uwodeben. jamis foTolakebisa da gvirgvinis 
furclebis raodenoba 4-is tolia. gvirgvinis furclebs jvris 
forma aqvs. 6 mtvrianidan 4 grZelia da 2 _ mokle. neqtris Semcveli 
aromatuli yvavilebi mwerebis saSualebiT imtvereba. umravlesobis 
nayofi Wotia an Wotaki.

kulturuli da veluri warmomadgenlebi. jvarosanTa ojaxis 
kulturuli warmomadgenlebia: TeTrTava kobosto, yvavilovani da 
briuselis kombosto, kombosto kolrabi, kres-salaTa, Tvis boloki 
da sxv. am ojaxis veluri warmomadgenlebia: veluri kombosto, Salgi, 
mindvris mdogvi, Citiyvela, wiwmatura, bolokura da sxv.

jvarosanTa ojaxis mniSvneloba. am ojaxis iseTi warmomadgenlebi, 
rogorebicaa: TeTrTava kombosto, yvavilovani kombosto, Tvis 
boloki da a. S., sakvebad gamoiyeneba. zogierT warmomadgenels 
samkurnalo Tvisebebic axasiaTebs, mag., wiwmaturas foTlebi didi 
raodenobiT C vitamins Seicavs, aqvs sisxlis Semadedebeli Tviseba. 
TeTri boloki gamoiyeneba sasunTqi gzebis daavadebebis SemTxvevaSi. 
am jgufis warmomadgeneli levkoioni, Tavisi silamazisa da 
sasiamovno sunis gamo, dekoratiul mcenared iTvleba.

ojaxi _  vardisebrni. ojaxSi gaerTianebulia daaxloebiT 3 aTasi 
saxeoba. am ojaxis warmomadgenlebidan zogi xea, zogi _ buCqovani 
mcenare, zogi ki _ balaxovani. foTlebi martivia an rTuli.

15. klasi _ orlebnianebi.  ojaxi _ jvarosnebi da vardisebrni

evropaSi Tvis bolokis gamoCena cnobili italieli mogzauris marko 
polos damsaxurebaa, romelmac, CineTSi mogzaurobidan dabrunebisas, am 
mcenaris Tesli Camoitana. es moxda me-13 saukunis bolos. mogvianebiT 
gamoirkva, rom Tvis boloki kombostos, bolokisa da mdogvis ̀ naTesavia~.

• rogor fiqrobT, ra niSnebiT daadgines mecnierebma am mcenareebis 
`naTesauri~ kavSiri?

aRwereT (a) da  (b) mcenareebis yvavili 
da nayofi  mocemuli gegmiT:
yvavili: 1. gvirgvinis furclebis 
ricxvi. 2. butkoebis ricxvi. 3. 
mtvrianebis ricxvi.
nayofi: 1. nayofis saxelwodeba. 2. 
Teslebis mdebareoba da raodenoba.
riT gansxvavdeba a) da b) mcenareebis 
yvavili da nayofi erTmaneTisgan?

a

b

saqmianoba saqmianoba saqmianoba 

alublis yvavilis formula

j g m b(5) 5 ∞ 1  niSnavs, rom mas 

jamis xuTi Sezrdili fo-
Tolaki, gvirgvinis xuTi fur-
celi, bevri mtvriana da erTi 
butko aqvs.

alublis yvavilis formula

j g m b(5) 5 1∞

gvirgvinis furclebi

yvavilis Sezrdili 
nawilebis ricxvi iwe-
reba frCxilebSi.

mtvrianebi

butko

Tu yvavilis nawilebis ricxvi 12-ze metia, maSin gamoiyeneba usasrulobis niSani  ∞

jamis foTolakebi 

niSnebi erTlebnianebi orlebnianebi

lebnebis raodenoba

?

a) SiSvelTeslovanebi

b) farulTeslovanebi
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2. aRwerilobis mixedviT SeadgineT yvavilebis formulebi.
a) jamis 5 Sezrdili foTolaki, gvirgvinis 5 furceli, 10 mtvriana, 1 butko.
b) jamis 5 Sezrdili foTolaki, gvirgvinis 5 Sezrdili furceli, 5 mtvriana, 1 butko.
g) jamis 5 foTolaki, gvirgvinis 5 furceli, bevri mtvriana da butko.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

daadgineT Sesabamisoba.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

1. yvavilebs ar warmoqmnis. 2. damtverva xdeba cxo-
velebiT, qariT, wyliT, TviTdamtverviT. 3. yvavil-
Si ormagi ganayofiereba xdeba. 4. nayofi ar viTar-
deba. 5. Tesli daculia nayofsafariT. 6. damtverva 
xdeba mxolod qaris saSualebiT.

yvavilis furclebi

1 2 3 4

lebnebi

1. gaiTvaliswineT orlebniani da erTlebniani klasis mcenareebisTvis damaxa-
siaTebeli niSnebi da gaanawileT suraTebis nomrebi cxrilis Sesabamis grafebSi.

5 6

foTlebis daZarRva fesvTa sistema

9 107 8

ojaxi _ jvarosnebi. ojaxi moicavs daaxloebiT 3 aTas saxeobas, 
romelTa umravlesoba balaxovani mcenarea. am ojaxis zogierT 
warmomadgenels ZiriTadi fesvi umsxvildeba da Zirxvenas warmoqmnis. 
foTlebis ganlageba (gawyoba) morigeobiTia. 

yvavilis agebuleba. yvavilebi Sekrebilia yvaviledad, romelsac 
martiv mtevans uwodeben. jamis foTolakebisa da gvirgvinis 
furclebis raodenoba 4-is tolia. gvirgvinis furclebs jvris 
forma aqvs. 6 mtvrianidan 4 grZelia da 2 _ mokle. neqtris Semcveli 
aromatuli yvavilebi mwerebis saSualebiT imtvereba. umravlesobis 
nayofi Wotia an Wotaki.

kulturuli da veluri warmomadgenlebi. jvarosanTa ojaxis 
kulturuli warmomadgenlebia: TeTrTava kobosto, yvavilovani da 
briuselis kombosto, kombosto kolrabi, kres-salaTa, Tvis boloki 
da sxv. am ojaxis veluri warmomadgenlebia: veluri kombosto, Salgi, 
mindvris mdogvi, Citiyvela, wiwmatura, bolokura da sxv.

jvarosanTa ojaxis mniSvneloba. am ojaxis iseTi warmomadgenlebi, 
rogorebicaa: TeTrTava kombosto, yvavilovani kombosto, Tvis 
boloki da a. S., sakvebad gamoiyeneba. zogierT warmomadgenels 
samkurnalo Tvisebebic axasiaTebs, mag., wiwmaturas foTlebi didi 
raodenobiT C vitamins Seicavs, aqvs sisxlis Semadedebeli Tviseba. 
TeTri boloki gamoiyeneba sasunTqi gzebis daavadebebis SemTxvevaSi. 
am jgufis warmomadgeneli levkoioni, Tavisi silamazisa da 
sasiamovno sunis gamo, dekoratiul mcenared iTvleba.

ojaxi _  vardisebrni. ojaxSi gaerTianebulia daaxloebiT 3 aTasi 
saxeoba. am ojaxis warmomadgenlebidan zogi xea, zogi _ buCqovani 
mcenare, zogi ki _ balaxovani. foTlebi martivia an rTuli.

15. klasi _ orlebnianebi.  ojaxi _ jvarosnebi da vardisebrni

evropaSi Tvis bolokis gamoCena cnobili italieli mogzauris marko 
polos damsaxurebaa, romelmac, CineTSi mogzaurobidan dabrunebisas, am 
mcenaris Tesli Camoitana. es moxda me-13 saukunis bolos. mogvianebiT 
gamoirkva, rom Tvis boloki kombostos, bolokisa da mdogvis ̀ naTesavia~.

• rogor fiqrobT, ra niSnebiT daadgines mecnierebma am mcenareebis 
`naTesauri~ kavSiri?

aRwereT (a) da  (b) mcenareebis yvavili 
da nayofi  mocemuli gegmiT:
yvavili: 1. gvirgvinis furclebis 
ricxvi. 2. butkoebis ricxvi. 3. 
mtvrianebis ricxvi.
nayofi: 1. nayofis saxelwodeba. 2. 
Teslebis mdebareoba da raodenoba.
riT gansxvavdeba a) da b) mcenareebis 
yvavili da nayofi erTmaneTisgan?

a

b

saqmianoba saqmianoba saqmianoba 

alublis yvavilis formula

j g m b(5) 5 ∞ 1  niSnavs, rom mas 

jamis xuTi Sezrdili fo-
Tolaki, gvirgvinis xuTi fur-
celi, bevri mtvriana da erTi 
butko aqvs.

alublis yvavilis formula

j g m b(5) 5 1∞

gvirgvinis furclebi

yvavilis Sezrdili 
nawilebis ricxvi iwe-
reba frCxilebSi.

mtvrianebi

butko

Tu yvavilis nawilebis ricxvi 12-ze metia, maSin gamoiyeneba usasrulobis niSani  ∞

jamis foTolakebi 

niSnebi erTlebnianebi orlebnianebi

lebnebis raodenoba

?

a) SiSvelTeslovanebi

b) farulTeslovanebi
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2. gansazRvreT 

suraTze nomrebiT 

aRniSnuli 

mcenareebis 

organoebisa da 

organoTa 

Semadgeneli 

nawilebis saxelebi.

1

2 3

gvirgvinis 
furclebis ricxvi

mtvrianebis 
ricxvi

yvavili nayofi

nayofis
saxelwodeba

Teslebis
mdebareoba

mcenaris 
saxelwodeba

ojaxi dekoratiuli mcenareebi sakvebad vargisi mcenareebi samkurnalo mcenareebi

2. vardisebrTa ojaxis romeli dekoratiuli mcenareebi SeiZleba gamoiye-
noT saklaso oTaxis (binis, baRis, skveris da a. S.) gasalamazeblad? rogor? 
Tqveni winadadebebi Sesabamisi gegmis an suraTis saxiT warmoadgineT.

1. gamoiyeneT saxelmZRvanelos teqsti da informaciis damatebiTi wyaroebi, 
moagroveT informacia aRniSnuli ojaxis warmomadgenlebis Sesaxeb da 
SeitaneT is cxrilis Sesabamis grafebSi.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

4
5

am ojaxebis warmomadgenlebs msoflios yvela samzareuloSi iyeneben rogorc 
salaTebis, ise pirveli da meore Tavi kerZebis mosamzadeblad. erT-erTi 
maTganis nayofs `mcenareul~ xorcs uwodeben, radgan igi didi raodenobiT 
Seicavs cilebs, xolo meore ojaxis warmomadgenels _ ̀ meore purs~, radgan igi  
didi raodenobiT Seicavs saxamebels.

• rogor fiqrobT, romel mcenareebzea laparaki?

16. klasi _ orlebnianebi. ojaxi _ parkosnebi da ZaRlyurZenasebrni 

saqmianoba saqmianoba saqmianoba 
1. gadaitaneT cxrili rveulSi. cxrilis Sesabamis grafebSi SeitaneT da a b 

mcenareebis yvavilebisa da nayofebis Taviseburebebi.

butkoebis 
ricxvi

3938

yvavilis agebuleba. am ojaxis warmomadgenlebs yvavili SeiZleba 
martouli hqondes an yvaviledad Sekrebili. jamis foTolakebisa da 
gvirgvinis furclebis ricxvi, Cveulebriv, 5-is tolia. am ojaxis 
sxvadasxva mcenaris yvavilebi sxvadasxva ferisaa. mtvrianebi bevria. 
vaSlis, alublisa da blis yvavilebs TiTo butko aqvs, askilsa da 
marwyvs ki _ bevri. damtverva ZiriTadad mwerebiT xdeba.

nayofi. vardisebrTa ojaxis warmomadgenlebis nayofi kurkiana, kakluWa 
an sxva saxisaa. zogierTs, mag., vaSlisa da komSis xes, cru nayofi aqvs.

kulturuli da veluri warmomadgenlebi. xexilis umravlesoba 
vardisebrTa ojaxis warmomadgenelia. vardebsa da CitavaSlas deko-
ratiul mcenareebad iyeneben. am ojaxis veluri warmomadgenlebia 
iseTi balaxovani mcenareebi, rogorebicaa: marmuWi, marwyva-balaxa, 
nigvzisZira da sxv.

jvarosnebi

wiwmatura

Wotaki

bolokura

Woti

yvavilis formula j  g  m  b   
4 4 4+2 1

yvavilis formulaa

j g m b   an  j g m b
5 5 1 5 5∞ ∞ ∞

vardisebrni

kurkiana

askili

alubali

askilis cru 
nayofi

CawereT jvarosanTa  da vardisebrTa ojaxis mcenareebis damaxasiaTebeli 
niSnebis nomrebi cxrilis Sesabamis svetebSi. 1. yvavilsafari oTxi jamis 
foTolakisa da oTxi gvirgvinis furclisgan Sedgeba. 2. yvavilSi erTi an 
bevri butkoa. 3. yvavilSi bevri mtvrianaa. 4. nayofi Wotia an Wotaki. 5. 
yvavilis gvirgvini xuTi erTnairi formis Tavisufali furclisgan Sedgeba. 
6. jami xuTi Tavisufali foTolakisgan Sedgeba.

jvarosnebi vardisebrni

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

jvarosnebi
vardisebrni

1

3 2

4
5

a b
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2. gansazRvreT 

suraTze nomrebiT 

aRniSnuli 

mcenareebis 

organoebisa da 

organoTa 

Semadgeneli 

nawilebis saxelebi.

1

2 3

gvirgvinis 
furclebis ricxvi

mtvrianebis 
ricxvi

yvavili nayofi

nayofis
saxelwodeba

Teslebis
mdebareoba

mcenaris 
saxelwodeba

ojaxi dekoratiuli mcenareebi sakvebad vargisi mcenareebi samkurnalo mcenareebi

2. vardisebrTa ojaxis romeli dekoratiuli mcenareebi SeiZleba gamoiye-
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moagroveT informacia aRniSnuli ojaxis warmomadgenlebis Sesaxeb da 
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SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

4
5

am ojaxebis warmomadgenlebs msoflios yvela samzareuloSi iyeneben rogorc 
salaTebis, ise pirveli da meore Tavi kerZebis mosamzadeblad. erT-erTi 
maTganis nayofs `mcenareul~ xorcs uwodeben, radgan igi didi raodenobiT 
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• rogor fiqrobT, romel mcenareebzea laparaki?

16. klasi _ orlebnianebi. ojaxi _ parkosnebi da ZaRlyurZenasebrni 

saqmianoba saqmianoba saqmianoba 
1. gadaitaneT cxrili rveulSi. cxrilis Sesabamis grafebSi SeitaneT da a b 

mcenareebis yvavilebisa da nayofebis Taviseburebebi.

butkoebis 
ricxvi

3938
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kulturuli da veluri warmomadgenlebi. xexilis umravlesoba 
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jvarosnebi

wiwmatura

Wotaki

bolokura

Woti

yvavilis formula j  g  m  b   
4 4 4+2 1

yvavilis formulaa

j g m b   an  j g m b
5 5 1 5 5∞ ∞ ∞

vardisebrni

kurkiana

askili

alubali

askilis cru 
nayofi

CawereT jvarosanTa  da vardisebrTa ojaxis mcenareebis damaxasiaTebeli 
niSnebis nomrebi cxrilis Sesabamis svetebSi. 1. yvavilsafari oTxi jamis 
foTolakisa da oTxi gvirgvinis furclisgan Sedgeba. 2. yvavilSi erTi an 
bevri butkoa. 3. yvavilSi bevri mtvrianaa. 4. nayofi Wotia an Wotaki. 5. 
yvavilis gvirgvini xuTi erTnairi formis Tavisufali furclisgan Sedgeba. 
6. jami xuTi Tavisufali foTolakisgan Sedgeba.

jvarosnebi vardisebrni

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

jvarosnebi
vardisebrni

1

3 2

4
5

a b
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4140

ojaxi _ parkosnebi (farvanasebrni). es ojaxi daaxloebiT 17 aTas sa-
xeobas iTvlis, romelTa umravlesoba erTwlovani an mravalwlovani 
balaxovani mcenarea. Tumca gvxvdeba xeebica da buCqebic. zogierT maT-
gans fesvebze koJrebi aqvs. isini atmosferuli haeridan azotis mSTan-
Tqmeli da mcenaresTan simbiozur damokidebulebaSi mcxovrebi baqte-
riebisaganaa warmoqmnili. amis gamo parkosani mcenareebis yvela organo 
mdidaria azotSemcveli nivTierebebiT, gansakuTrebiT _  cilebiT.

yvavilis agebuleba. yvavilebi martouli aqvs an yvaviledad (mtev-
nad an TavTavad) Sekrebili. umravlesobis yvavili farvanas waagavs, 
amitom zogjer am ojaxs farvanasebrTa ojaxsac eZaxian.

yvavilis jami 5 Sezrdili jamis foTolakisgan Sedgeba, gvirgvini 
ki _ 5 furclisgan. farvanis msgavs yvavilSi zeda did furcels ̀ ial-
qans~ uwodeben, 2 gverdiTa furcels _ `niCbebs~, xolo 2 qveda fur-
cels _ ̀ navs~. umravles SemTxvevaSi ̀ navSi~ 10 mtvrianidan 9 Sezrdi-
lia, erTi ki _ Tavisufali. iseTi mcenareebi, rogorebicaa akacia da 
samyura, mwerebis meSveobiT jvaredinad imtvereba, xolo barda, lo-
bio da xanWkola TviTmtveria mcenareebia. am ojaxis warmomadgenel-
Ta nayofi parkia.

kulturuli da veluri warmomadgenlebi. parkosanTa ojaxis kul-
turuli warmomadgenlebia: lobio, barda, ospi, araqisi, soia  da sxv. 
am ojaxis veluri warmomadgenlebia: ZiZo, wiTeli samyura da sxv.

ojaxi _ ZaRlyurZenasebrni. ojaxSi gaerTianebulia 2500-mde saxeo-
ba, ufro xSirad, balaxovani da buCqovani mcenareebi. maTi Rero da 
foTlebi daZarRvulia jirkvlovani boWkoebiT, romlebic speci-
fikuri sunis mqone nivTierebas gamoyofs.

yvavilis agebuleba. ZiriTadad martouli yvavili aqvs, zogjer 
mtevnis an sagvelas tipis yvaviledi. yvavilis jami xuTi Sezrdili 
jamis foTolakisgan Sedgeba, yvavilis gvirgvini xuTi Sezrdili 
furclisgan aris warmoqmnili. aqvs xuTi mtvriana da erTi butko. 
mtvrianas Zafebi gvirgvinis furclebTanaa Sezrdili. imtvereba 
TviTdamtverviT an jvaredini damtverviT mwerebis meSveobiT. pomid-
vris, badrijnisa da wiwakis nayofi kenkraa, xolo Tambaqos, wekos, 
petuniisa da lencofisa _ kolofi.

ialqani

navi

parkosnebis yvavilis agebuleba

ojaxi _ parkosnebi 

niCbebi

parki

Cveulebrivi 
kartofili

yvavilis formula j  g   m  b
(5) (5) (5) 1

kenkra

kulturuli da veluri warmomadgenlebi. am ojaxis kulturuli 
mcenareebia: kartofili, pomidori, wiwaka, badrijani da sxv. velur 
warmomadgenlebs miekuTvneba: ZaRlyurZena, lencofa, beladona, 
lema da sxv.

ZaRlyurZenasebrTa ojaxis mcenareTa ReroSi SeiZleba dagrovdes 
alkaloidebi _  Sxamiani nivTierebebi, romlebic adamianebisa da cxo-
velebis mZime mowamvlas iwvevs. alkaloidebi samkurnalo preparate-
bis dasamzadeblad gamoiyeneba.

daadgineT Sesabamisoba:

a. parkosnebi

b. ZaRlyurZenasebrni

1. zogierTis nayofi Sxamiania. 2. nayofi kenkraa an 
kolofi. 3. yvavils aqvs erTi butko da aTi mtvriana. 
4. yvavilis gvirgvini farvanas waagavs, Sedgeba xuTi 
sxvadasxvanairi gvirgvinis furclisgan. 5. mcenareTa 
fesvebze cxovrobs baqteriebi, romlebic koJrebs 
qmnis da haeridan azotis STanTqma SeuZlia. 6. 
yvavilis gvirgvinis yvela furceli Sezrdilia.

1. gaasworeT Secdomebi winadadebebSi: a) zogierTi jvarosani mcenaris 
nayofi Sxamiania. b) parkosnebs miekuTvneba samyura, barda da Tvis boloki. g) 
kombosto ZaRlyurZenasebrTa ojaxis warmomadgenelia. d) parkosnebis oja-
xis mcenareTa yvavilSi xuTi mtvrianaa. e) ZaRlyurZenasebrTa ojaxis mcena-
reebis gvirgvini xuTi furclisgan Sedgeba.

2. romeli mcenarea ̀ zedmeti~ TiToeul jgufSi? Tqveni arCevani daasabuTeT.
a) yvavilovani kombosto, kartofili, Tvis boloki, boloki;
b) pomidori, badrijani, wiwaka, kres-salaTa;
g) lencofa, Tambaqo, akacia, lema.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

Cveulebrivi 
lema

SeamowmeT Tqveni codna SeamowmeT Tqveni codna SeamowmeT Tqveni codna 

kolofi

ojaxi _ ZaRlyurZenasebrni

yvavilis formula j  g  m  b
3+(2) 5  (9)+1 1
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mtevnis an sagvelas tipis yvaviledi. yvavilis jami xuTi Sezrdili 
jamis foTolakisgan Sedgeba, yvavilis gvirgvini xuTi Sezrdili 
furclisgan aris warmoqmnili. aqvs xuTi mtvriana da erTi butko. 
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TviTdamtverviT an jvaredini damtverviT mwerebis meSveobiT. pomid-
vris, badrijnisa da wiwakis nayofi kenkraa, xolo Tambaqos, wekos, 
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niCbebi

parki

Cveulebrivi 
kartofili

yvavilis formula j  g   m  b
(5) (5) (5) 1

kenkra

kulturuli da veluri warmomadgenlebi. am ojaxis kulturuli 
mcenareebia: kartofili, pomidori, wiwaka, badrijani da sxv. velur 
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kolofi. 3. yvavils aqvs erTi butko da aTi mtvriana. 
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fesvebze cxovrobs baqteriebi, romlebic koJrebs 
qmnis da haeridan azotis STanTqma SeuZlia. 6. 
yvavilis gvirgvinis yvela furceli Sezrdilia.
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nayofi Sxamiania. b) parkosnebs miekuTvneba samyura, barda da Tvis boloki. g) 
kombosto ZaRlyurZenasebrTa ojaxis warmomadgenelia. d) parkosnebis oja-
xis mcenareTa yvavilSi xuTi mtvrianaa. e) ZaRlyurZenasebrTa ojaxis mcena-
reebis gvirgvini xuTi furclisgan Sedgeba.

2. romeli mcenarea ̀ zedmeti~ TiToeul jgufSi? Tqveni arCevani daasabuTeT.
a) yvavilovani kombosto, kartofili, Tvis boloki, boloki;
b) pomidori, badrijani, wiwaka, kres-salaTa;
g) lencofa, Tambaqo, akacia, lema.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

Cveulebrivi 
lema

SeamowmeT Tqveni codna SeamowmeT Tqveni codna SeamowmeT Tqveni codna 

kolofi

ojaxi _ ZaRlyurZenasebrni

yvavilis formula j  g  m  b
3+(2) 5  (9)+1 1
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17. klasi _ orlebnianebi. ojaxi _ rTulyvavilovanni

rodesac XV  saukuneSi espanelebi CrdiloeT amerikis samxreT sanapiroze 

gadasxdnen, mindvrebze araCveulebrivi oqrosferi yvavilebi dainaxes. 

espanelebma, romlebmac aTasobiT kilometri gaiares oqros ZebnaSi, CaT-

vales, rom oqrosferi yvavilebi oqroTi mdidar niadagze izrdeboda da 

miwis Txra daiwyes. sinamdvileSi ki es araCveulebrivi oqrosferyvavilebiani 

mcenareebi dRes yoveli CvenganisTvis kargad nacnobi mzesumzirebi iyo.

• romeli mcenaris yvavilebi hgavs mzesumzirebs?

moZebneT mcenareebi, romlebic TqvenTvis nacnob ojaxebs miekuTvneba. 
CamoTvaleT es ojaxebi da maTi damaxasiaTebeli niSnebi.

saqmianoba saqmianoba saqmianoba 

gvirila

gargaribabuawvera

astraTambaqo

vimsjeloT Sedegebze:  
CamoTvaleT mcenareebi, 

romelTa ojaxebis amoc-

noba ver moaxerxeT. 

ra saerTo niSnebi aqvs 

am mcenareebs?
barda

viristerfa

kombosto

ojaxi _ rTulyvavilovanni. ojaxSi Sedis daaxloebiT 25 aTasi 
saxeoba, ZiriTadad, balaxovani mcenareebi. am saxeobaTa umravlesoba 
Semodgomis bolomde yvavis. 

yvavilis agebuleba. yvavilebi Sekrebilia kalaTa yvaviledad. 
yvavilebs, romlebic kalaTas qmnis, zogjer jamis foTolakebi ar 
aqvs an isini bewvebisgan qoCors qmnis. samtvreebTan Sezrdili xuTi 
mtvriana warmoqmnis mils, romelSic butkos svetia moTavsebuli. 
aqvs erTi butko, orfrTiani dingiT. rTulyvavilovanTa kalaTa sxva-
dasxva tipis yvavilebisganac SeiZleba Sedgebodes. nayofi Tesluraa. 
am ojaxis bevri mcenaris Teslura nayofs frTisebri gamonazardebi 
aqvs, romelTa saSualebiTac qariT iolad vrceldeba.

kulturuli da veluri warmomadgenlebi. am ojaxis kuturul war-
momadgenlebs miekuTvneba: mzesumzira, miwavaSla, astra, georgini da 
sxv. velur warmomadgenlebs _ babuawvera, RiRilo, gvirila, viriste-
rfa da sxv. 

mzesumziras Teslisgan miRebuli zeTi gamoiyeneba ara marto sakvebad, 
aramed meurneobis sxvadasxva dargebSi. rTulyvavilovanTa iseTi warmo-
madgenlebi, rogorebicaa: gvirila, orkbila, kulmuxo, samkurnalo mce-
nareebad iTvleba.

georgini, astra, qrizanTema dekoratiuli mcenareebia.

RiRilo. kalaTaSi 
milisebri da  
cruZabrisebri 
yvavilebia

babuawvera. 
kalaTaSi 
enakisebri 
yvavilebia 

nari. 
kalaTaSi 
milisebri 
yvavilebia

mzesumzira. 
kalaTaSi milisebri 
da cruenakisebri 
yvavilebia

enakisebri 
yvavili

Zabrisebri 
yvavili

cruenakisebri 
yvavili

milisebri 
yvavili

milisebri da enakisebri yvavile-
bis (babuawvera) damtvervis 
Semdeg naskvisgan nayofi viTar-
deba.

cruenakisebr da cruZabrisebr yvavilebs 
ar aqvs butko da mtvrianebi. isini mxo-
lod mwerebis misazid rols asrulebs da 
Tesls ar warmoqmnis.

ojaxi _ rTulyvavilovanni 

milisebri da enakisebri yvavilis formula  j     g     m     b
0 (5) (5) 1
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deba.

cruenakisebr da cruZabrisebr yvavilebs 
ar aqvs butko da mtvrianebi. isini mxo-
lod mwerebis misazid rols asrulebs da 
Tesls ar warmoqmnis.

ojaxi _ rTulyvavilovanni 

milisebri da enakisebri yvavilis formula  j     g     m     b
0 (5) (5) 1
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17 000; 3 000; 3 200; 25 000

4  Sezrdili; 5 Sezrdili; 5 Tavisufali;
jami ganuviTarebelia da warmodgenilia qoCriT;

5 Tavisufali furceli; 4 Tavisufali furceli; 
4 miliseburad Sezrdili furceli       

6; 5; ∞
1; ∞
parki; kenkra; kolofi; Teslura; Woti

mtevani; kalaTa; martouli yvavilebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

1. mocemuli CamonaTvlidan amoarCieT mcenareebi, romlebic rTulyvavi-
lovanTa ojaxs miekuTvneba. mdogvi, mzesumzira, askili, kartofili, barda, 
samyura, RiRilo, babuawvera, petunia, Talgami, akacia, marwyvi, Jolo, 
cercvekala, lencofa, alubali, viristerfa.

2. gamoiyeneT saxelmZRvanelos teqsti da sxva damatebiTi informaciis wya-
roebi, SeagroveT informacia rTulyvavilovanTa ojaxis warmomadgenlebis 
Sesaxeb da SeitaneT maTi saxelwodebebi cxrilis Sesabamis grafebSi:

dekoratiuli mcenareebi sakvebi mcenareebi samkurnalo mcenareebi

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

amoarCieT rTulyvavilonTa ojaxisTvis damaxasiaTebeli Taviseburebebi:

18. ojaxi _ marcvlovanni da SroSanisebrniklasi erTlebnianebi. 

Zvel mesopotamiaSi, saberZneTSi, egviptesa da babilonSi xorbali adami-
anTa erT-erT umTavres monapovrad iTvleboda. antikuri periodidan Se-
morCenili gamosaxulebebi kargad gamoxatavs adamianis damokidebulebas am 
kulturis mimarT. dResac sxvadasxva xalxebSi SenarCunebulia puris, 
rogorc raRac siwmindis, mimarT damokidebuleba.

� • rogor fiqrobT, ratom iTvleboda uZvelesi droidan marcvlovani mcena-

   reebi siwminded? 

daaTvaliereT suraTi da SeavseT cxrili. kiTxvis niSnis nacvlad CasviT 
Sesabamisi informacia:

saqmianoba saqmianoba saqmianoba 

1. saxeobebis simravle   
2. yvavilis agebuleba:
a) jamis foTolakebis 

raodenoba 

b) gvirgvini 

g) mtvrianebi 
d) butko

3. nayofi 

4. yvaviledi 

4544

? ? 

klasi _ erTlebnianebi. Canasaxi Seicavs erT lebans, aqvs funja 
fesvTa sistema, martivi foTlebi, paraleluri an rkalisebri da-
ZarRva. yvavilebi or-an samwevriania. Rero ZiriTadad muxlTSorisis 
ujredebis gamravlebis xarjze izrdeba. erTlebnianTa klass miekuT-
vneba marcvlovanTa da SroSanisebrTa ojaxebi. 

marcvlovanTa ojaxi (marcvlovnebi). ojaxi moicavs daaxloebiT 
8000 saxeobas. udidesi umravlesoba balaxovani mcenarea. Rero mux-
liania. am ojaxis mcenareebis umravlesobis, magaliTad, xorblis, Wva-
vis, timoTelas, Reroebi muxlTSorisebSi Rrua. aseT Reros namjas 
uwodeben. Tumca zogierT marcvlovans, magaliTad, simindsa da Saq-
ris lerwams, muxlTSorisi nawili qsoviliT aqvs savse. marcvlovanTa 
foTlebi wvrilia da grZeli, daZarRva _ paraleluri. foTlis Ziri 
Rerosac moicavs da qmnis foTlis xalTas. 

yvavilis agebuleba. marcvlovanTa yvaviledi SeiZleba iyos rTuli 
TavTavi, rTuli taro an sagvela. TavTavi Sedgeba TavTunebisagan. 
yvavilebis raodenoba TiToeul TavTunSi am ojaxis sxvadasxva warmo-
madgenels sxvadasxva aqvs. 

marcvlovanTa ojaxis warmomadgenelTa umravlesobas yvavilSi 
aqvs: 2 yvavilis kili, romelTa Soris 2 nazi firfita _ lodikulaa, 3 
mtvriana da 1 butko ornakvTiani dingiT. nayofi marcvalia. 

kulturuli da veluri warmomadgenlebi.
marcvlovnebs, romlebsac didi sameurneo mniSvneloba aqvs, mie-

kuTvneba: xorbali, Wvavi, simindi, qeri, brinji da Svria. es mcenareebi 
uZvelesi droidan aris gakulturulebuli. marcvlovanTa marcvali 
mdidaria saxamebliTa da cilebiT.

foTlebis daZarRva

yvavilis agebuleba da 
formula

nayofi

warmomadgenlebi

marcvlovanTa ojaxi SroSanisebrTa ojaxi

2 yvavilis kili, 2 yvavilis lodikula, 
3 mtvriana da 1 butko ornakvTiani

dingiT. y.s. m b� �
(2)+2 3 1

?

?

6  furceli
?  mtvrianebi

?    butko y.s.  m  b
3 3 ? ?( )+

kolofi

?

? ?

vimsjeloT Sedegebze: riT gansxvavdeba am ojaxis mcenareebi orlebnianTa 

klasis mcenareebisgan?

* martivi yvavil-
safari aRiniS-
neba y.s. 
simboloTi.
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17 000; 3 000; 3 200; 25 000

4  Sezrdili; 5 Sezrdili; 5 Tavisufali;
jami ganuviTarebelia da warmodgenilia qoCriT;

5 Tavisufali furceli; 4 Tavisufali furceli; 
4 miliseburad Sezrdili furceli       

6; 5; ∞
1; ∞
parki; kenkra; kolofi; Teslura; Woti

mtevani; kalaTa; martouli yvavilebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

1. mocemuli CamonaTvlidan amoarCieT mcenareebi, romlebic rTulyvavi-
lovanTa ojaxs miekuTvneba. mdogvi, mzesumzira, askili, kartofili, barda, 
samyura, RiRilo, babuawvera, petunia, Talgami, akacia, marwyvi, Jolo, 
cercvekala, lencofa, alubali, viristerfa.

2. gamoiyeneT saxelmZRvanelos teqsti da sxva damatebiTi informaciis wya-
roebi, SeagroveT informacia rTulyvavilovanTa ojaxis warmomadgenlebis 
Sesaxeb da SeitaneT maTi saxelwodebebi cxrilis Sesabamis grafebSi:

dekoratiuli mcenareebi sakvebi mcenareebi samkurnalo mcenareebi

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

amoarCieT rTulyvavilonTa ojaxisTvis damaxasiaTebeli Taviseburebebi:

18. ojaxi _ marcvlovanni da SroSanisebrniklasi erTlebnianebi. 

Zvel mesopotamiaSi, saberZneTSi, egviptesa da babilonSi xorbali adami-
anTa erT-erT umTavres monapovrad iTvleboda. antikuri periodidan Se-
morCenili gamosaxulebebi kargad gamoxatavs adamianis damokidebulebas am 
kulturis mimarT. dResac sxvadasxva xalxebSi SenarCunebulia puris, 
rogorc raRac siwmindis, mimarT damokidebuleba.

� • rogor fiqrobT, ratom iTvleboda uZvelesi droidan marcvlovani mcena-

   reebi siwminded? 

daaTvaliereT suraTi da SeavseT cxrili. kiTxvis niSnis nacvlad CasviT 
Sesabamisi informacia:

saqmianoba saqmianoba saqmianoba 

1. saxeobebis simravle   
2. yvavilis agebuleba:
a) jamis foTolakebis 

raodenoba 

b) gvirgvini 

g) mtvrianebi 
d) butko

3. nayofi 

4. yvaviledi 

4544

? ? 

klasi _ erTlebnianebi. Canasaxi Seicavs erT lebans, aqvs funja 
fesvTa sistema, martivi foTlebi, paraleluri an rkalisebri da-
ZarRva. yvavilebi or-an samwevriania. Rero ZiriTadad muxlTSorisis 
ujredebis gamravlebis xarjze izrdeba. erTlebnianTa klass miekuT-
vneba marcvlovanTa da SroSanisebrTa ojaxebi. 

marcvlovanTa ojaxi (marcvlovnebi). ojaxi moicavs daaxloebiT 
8000 saxeobas. udidesi umravlesoba balaxovani mcenarea. Rero mux-
liania. am ojaxis mcenareebis umravlesobis, magaliTad, xorblis, Wva-
vis, timoTelas, Reroebi muxlTSorisebSi Rrua. aseT Reros namjas 
uwodeben. Tumca zogierT marcvlovans, magaliTad, simindsa da Saq-
ris lerwams, muxlTSorisi nawili qsoviliT aqvs savse. marcvlovanTa 
foTlebi wvrilia da grZeli, daZarRva _ paraleluri. foTlis Ziri 
Rerosac moicavs da qmnis foTlis xalTas. 

yvavilis agebuleba. marcvlovanTa yvaviledi SeiZleba iyos rTuli 
TavTavi, rTuli taro an sagvela. TavTavi Sedgeba TavTunebisagan. 
yvavilebis raodenoba TiToeul TavTunSi am ojaxis sxvadasxva warmo-
madgenels sxvadasxva aqvs. 

marcvlovanTa ojaxis warmomadgenelTa umravlesobas yvavilSi 
aqvs: 2 yvavilis kili, romelTa Soris 2 nazi firfita _ lodikulaa, 3 
mtvriana da 1 butko ornakvTiani dingiT. nayofi marcvalia. 

kulturuli da veluri warmomadgenlebi.
marcvlovnebs, romlebsac didi sameurneo mniSvneloba aqvs, mie-

kuTvneba: xorbali, Wvavi, simindi, qeri, brinji da Svria. es mcenareebi 
uZvelesi droidan aris gakulturulebuli. marcvlovanTa marcvali 
mdidaria saxamebliTa da cilebiT.

foTlebis daZarRva

yvavilis agebuleba da 
formula

nayofi

warmomadgenlebi

marcvlovanTa ojaxi SroSanisebrTa ojaxi

2 yvavilis kili, 2 yvavilis lodikula, 
3 mtvriana da 1 butko ornakvTiani

dingiT. y.s. m b� �
(2)+2 3 1

?

?

6  furceli
?  mtvrianebi

?    butko y.s.  m  b
3 3 ? ?( )+

kolofi

?

? ?

vimsjeloT Sedegebze: riT gansxvavdeba am ojaxis mcenareebi orlebnianTa 

klasis mcenareebisgan?

* martivi yvavil-
safari aRiniS-
neba y.s. 
simboloTi.
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saqmianobasaqmianobasaqmianoba
gadaitaneT cxrili rveulSi da 
saxelmZRvanelodan miRebuli 
informaciis safuZvelze Sesaba-
mis grafebSi CawereT mcenareTa 
saxelwodebebi.

samkurnalo mcenareebi mcenareTa didi jgufia, romlis warmomad-
genlebs samkurnalo da profilaqtikuri daniSnulebiT iyeneben xal-
xur medicinaSi, aseve Tanamedrove samedicino da veterinarul 
praqtikaSi. wamlis damzadebisas nedleulad mcenaris romelime nawi-
li an organo gamoiyeneba.

mcenaris garkveuli Tvisebebis gaTvaliswinebiT, maT  ama Tu im 
daavadebis samkurnalod iyeneben.

1. daadgineT Sesabamisoba:

a) marcvlovanTa ojaxi

b) SroSanisebrTa ojaxi

1. simindi  2. xorbali 3. tita
4. xaxvi  5. Wvavi  6. Svria
7. SroSana  8. brinji 9. niori
10. qeri  11. aloe 

2. amoarCieT swori pasuxi:
a) marcvlovanTa ojaxis warmomadgenlebis yvavils aqvs (6/2) yvavilis kili, 

(2/3) yvavilis lodikula, (6/3) mtvriana, (1/2) butko... nayofs ewodeba 
(Teslura/marcvali). 

b) SroSanisebrTa ojaxis mcenareebis yvavils aqvs (martivi/ormagi) 
yvavilsafari, romelic Sedgeba (6/2) furclisgan. yvavilSi (2/6) mtvriana 
da (1/3) butkoa. nayofi aris kolofi, kenkra/marcvali, Teslura.

3. SroSanisebrTa an marcvlovanTa ojaxis mcenareebis mixedviT SeqmeniT 
moxatulobebi. rogor fiqrobT, sad gamoiyeneba msgavsi moxatulobebi? 

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

19. samkurnalo mcenareebis Tvisebebi da maTi gamoyenebis wesebi

mcenareTa samkurnalo Tvisebebis Sesaxeb adamianebisaTvis uZvelesi dro-
idanaa cnobili. ̀ aTasi daavadebis winaaRmdeg aTas erTi wamali arsebobs~, _ 
ambombdnen Cveni winaprebi da im mcenareebs gulisxmobdnen, romlebisganac 
wamlebs amzadebdnen sxvadasxva daavadebebis samkurnalod.

• Tqven romel samkurnalo mcenareebs icnobT?
• rogor SeiZleba maTi gamoyeneba?

marcvlovani 
mcenareebis yvavilis 
saerTo formula  

y.s. m b  
(2)+2 3 1

4746

SroSanisebrTa ojaxi. saxeobaTa 
ricxvi 4000-mde aRwevs. upiratesad 
mravalwlovani, bolqviani, balaxovani 
mcenareebia. zogierT saxeobas, maga-
liTad, aloesa da SroSanas, fesura 
gaaCnia. maT bolqvebsa da fesurebSi 
grovdeba samarago sakvebi nivTiere-
bebi, romelTa xarjzec norCi ylor-
tebi viTardeba. am ojaxis warmomad-
genelTa umravlesoba Seguebulia 
udabnosa da naxevarudabnos pirobebs. 

yvavilis agebuleba. am ojaxis mce-
nareebis nawils martouli yvavili 
aqvs, nawils _ yvaviledad Sekrebili. 
magaliTad, titas martouli yvavili 
aqvs, SroSanas _ martivi mtevnis yva-
viledi, xolo xaxvsa da niors _ mar-
tivi qolga. yvavilsafaris 6 kaSkaSa 
feris furceli da 6 mtvriana or-
rigadaa ganlagebuli _ 3 garedan da 3 
Signidan. yvavilis centrSi samnakvTi-
ani didi butkoa moTavsebuli. Ziri-
Tadad mwerebis saSualebiT imtvereba.

am ojaxis warmomadgenelTa umrav-
lesobis nayofi kolofia, zogierTis, 
magaliTad, SroSanasi, _ kenkra. 

kulturuli da veluri warmomad-
genlebi. SroSanisebrTa ojaxSi bevri 
kulturuli mcenarea, magaliTad, 
xaxvi, niori. tita dekoratiuli mce-
narea. am ojaxis warmomadgenlebs 

kenkra

yvavilis formula 

y.s. m b  
6 6 1

SroSana

SroSanisebrTa ojaxi 

marcvlovanTa ojaxi

kolofi

tita

xorbali  

cxrilSi CawereT im niSnebis nomrebi, romlebic axasiaTebs marcvlovanTa 
da SroSanisebrTa ojaxis warmomadgenlebs.
1. patara yvavilebi Sekrebilia TavTavis tipis yvaviledad.
2. yvavils aqvs 1 butko da 6 mtvriana.
3. foTlebi qmnis xalTas.
4. nayofi marcvalia.
5. nayofi kenkraa an kolofi. 
6. yvavils aqvs 2 yvavilis kili, 3 mtvriana da 1 butko.
7. yvavilsafari Sedgeba 6 furclisgan.

SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba 

marcvlovanTa ojaxi SroSanisebrTa ojaxi

samkurnalo Tviseba

anTebis sawinaaRmdego

oflmdeni

amosaxvelebeli

sisxldenis SemaCerebeli
gul-sisxlZarRvTa daavadebebis 
samkurnalo

mcenaris saxelwodeba

TavTuni

marcvali

Soris Sxamiani mcenareebic gvxvdeba, magaliTad, xarisTvala, maisis 
SroSana. es mcenareebi samkurnalo mizniT gamoiyeneba.
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saqmianobasaqmianobasaqmianoba
gadaitaneT cxrili rveulSi da 
saxelmZRvanelodan miRebuli 
informaciis safuZvelze Sesaba-
mis grafebSi CawereT mcenareTa 
saxelwodebebi.

samkurnalo mcenareebi mcenareTa didi jgufia, romlis warmomad-
genlebs samkurnalo da profilaqtikuri daniSnulebiT iyeneben xal-
xur medicinaSi, aseve Tanamedrove samedicino da veterinarul 
praqtikaSi. wamlis damzadebisas nedleulad mcenaris romelime nawi-
li an organo gamoiyeneba.

mcenaris garkveuli Tvisebebis gaTvaliswinebiT, maT  ama Tu im 
daavadebis samkurnalod iyeneben.

1. daadgineT Sesabamisoba:

a) marcvlovanTa ojaxi

b) SroSanisebrTa ojaxi

1. simindi  2. xorbali 3. tita
4. xaxvi  5. Wvavi  6. Svria
7. SroSana  8. brinji 9. niori
10. qeri  11. aloe 

2. amoarCieT swori pasuxi:
a) marcvlovanTa ojaxis warmomadgenlebis yvavils aqvs (6/2) yvavilis kili, 

(2/3) yvavilis lodikula, (6/3) mtvriana, (1/2) butko... nayofs ewodeba 
(Teslura/marcvali). 

b) SroSanisebrTa ojaxis mcenareebis yvavils aqvs (martivi/ormagi) 
yvavilsafari, romelic Sedgeba (6/2) furclisgan. yvavilSi (2/6) mtvriana 
da (1/3) butkoa. nayofi aris kolofi, kenkra/marcvali, Teslura.

3. SroSanisebrTa an marcvlovanTa ojaxis mcenareebis mixedviT SeqmeniT 
moxatulobebi. rogor fiqrobT, sad gamoiyeneba msgavsi moxatulobebi? 

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

19. samkurnalo mcenareebis Tvisebebi da maTi gamoyenebis wesebi

mcenareTa samkurnalo Tvisebebis Sesaxeb adamianebisaTvis uZvelesi dro-
idanaa cnobili. ̀ aTasi daavadebis winaaRmdeg aTas erTi wamali arsebobs~, _ 
ambombdnen Cveni winaprebi da im mcenareebs gulisxmobdnen, romlebisganac 
wamlebs amzadebdnen sxvadasxva daavadebebis samkurnalod.

• Tqven romel samkurnalo mcenareebs icnobT?
• rogor SeiZleba maTi gamoyeneba?

marcvlovani 
mcenareebis yvavilis 
saerTo formula  

y.s. m b  
(2)+2 3 1

4746

SroSanisebrTa ojaxi. saxeobaTa 
ricxvi 4000-mde aRwevs. upiratesad 
mravalwlovani, bolqviani, balaxovani 
mcenareebia. zogierT saxeobas, maga-
liTad, aloesa da SroSanas, fesura 
gaaCnia. maT bolqvebsa da fesurebSi 
grovdeba samarago sakvebi nivTiere-
bebi, romelTa xarjzec norCi ylor-
tebi viTardeba. am ojaxis warmomad-
genelTa umravlesoba Seguebulia 
udabnosa da naxevarudabnos pirobebs. 

yvavilis agebuleba. am ojaxis mce-
nareebis nawils martouli yvavili 
aqvs, nawils _ yvaviledad Sekrebili. 
magaliTad, titas martouli yvavili 
aqvs, SroSanas _ martivi mtevnis yva-
viledi, xolo xaxvsa da niors _ mar-
tivi qolga. yvavilsafaris 6 kaSkaSa 
feris furceli da 6 mtvriana or-
rigadaa ganlagebuli _ 3 garedan da 3 
Signidan. yvavilis centrSi samnakvTi-
ani didi butkoa moTavsebuli. Ziri-
Tadad mwerebis saSualebiT imtvereba.

am ojaxis warmomadgenelTa umrav-
lesobis nayofi kolofia, zogierTis, 
magaliTad, SroSanasi, _ kenkra. 

kulturuli da veluri warmomad-
genlebi. SroSanisebrTa ojaxSi bevri 
kulturuli mcenarea, magaliTad, 
xaxvi, niori. tita dekoratiuli mce-
narea. am ojaxis warmomadgenlebs 

kenkra

yvavilis formula 

y.s. m b  
6 6 1

SroSana

SroSanisebrTa ojaxi 

marcvlovanTa ojaxi

kolofi

tita

xorbali  

cxrilSi CawereT im niSnebis nomrebi, romlebic axasiaTebs marcvlovanTa 
da SroSanisebrTa ojaxis warmomadgenlebs.
1. patara yvavilebi Sekrebilia TavTavis tipis yvaviledad.
2. yvavils aqvs 1 butko da 6 mtvriana.
3. foTlebi qmnis xalTas.
4. nayofi marcvalia.
5. nayofi kenkraa an kolofi. 
6. yvavils aqvs 2 yvavilis kili, 3 mtvriana da 1 butko.
7. yvavilsafari Sedgeba 6 furclisgan.

SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba 

marcvlovanTa ojaxi SroSanisebrTa ojaxi

samkurnalo Tviseba

anTebis sawinaaRmdego

oflmdeni

amosaxvelebeli

sisxldenis SemaCerebeli
gul-sisxlZarRvTa daavadebebis 
samkurnalo

mcenaris saxelwodeba

TavTuni

marcvali

Soris Sxamiani mcenareebic gvxvdeba, magaliTad, xarisTvala, maisis 
SroSana. es mcenareebi samkurnalo mizniT gamoiyeneba.
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proeqtis mizani: krebulis Seqmna mSobliuri mxaris samkurnalo mcenareebis 
Sesaxeb.
adamianebi, romlebic SeiZleba CarToT proeqtis momzadebis procesSi: oja-
xis wevrebi, Tqveni kuTxis xandazmuli adamianebi, xalxuri medicinis warmo-
madgenlebi. mousmineT maT rCevebs, SeagroveT informacia xalxuri medici-
nis meTodebisa da Tqvens mxareSi gavrcelebuli samkurnalo mcenareebis 
Sesaxeb. Segrovili informacia warmoadgineT naxatebis, fotoilustraci-
ebis, cxrilebis, albomis, videomasalis da a. S. saxiT.
proeqtis etapebi:
1. mosamzadebeli etapi. gaixseneT yvelaferi, rac ginaxavT, gsmeniaT an wagi-
kiTxavT bunebaze, Tqveni mxareSi arsebul sakveb da samkurnalo mcenareebze. 
klasSi imsjeleT, rogor warmoadginoT es informacia. ganixileT SesaZ-
lebeli variantebi. moeTaTbireT Tqvens pedagogs.
2. dagegmva. proeqtis gansaxorcieleblad gansazRvreT muSaobis forma _ 
jgufuri an individualuri. jgufis wevrebTan erTad SeimuSaveT samuSao 
gegma da gainawileT movaleobebi: intervius aReba informaciis Segrovebis 
mizniT; enciklopediaze, samecniero wignebze, internetresursebze da 
informaciis sxva wyaroebze muSaobis organizeba; foto da videomasalebis 
SerCeva; Segrovili informaciis wardgena. TiToeuli davalebisaTvis Sear-
CieT pasuxismgebeli piri da gansazRvreT saWiro dro.
3. saqmianoba. samuSao jgufTan erTad ganixileT Sedegebis wardgenis forma. 
warmdgenad winaswar SearCieT romelime moswavle. Sedegebi SeiZleba cxri-
lebis saxiT gamoisaxos.

Tqveni dasaxlebuli punqtis saxeli: ...
bunebrivi zona, sadac Tqveni dasaxlebuli punqti mdebareobs: ...
mcenareebi, romlebic am bunebriv zonaSi izrdeba: ...
samkurnalo mcenareebi, romlebic am zonaSi izrdeba: ...
ra daavadebebis samkurnalod gamoiyeneba es mcenareebi: ...

proeqtiproeqtiproeqti

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

 SeamowmeT Tqveni codna SeamowmeT Tqveni codna SeamowmeT Tqveni codna

daadgineT Sesabamisoba:

1. katabalaxa, Savbalaxa, kuneli

2. gvirila, niori, xaxvi, pitna

3. stafilo, Warxali, kombosto, kartofili

a) mcenareebi, romlebic 
gacivebis dros gamoiyeneba.

b) mcenareebi, romlebic saWmlis 
monelebas uwyobs xels.

g) mcenareebi, romlebic 
damamSvideblad moqmedebs.

moamzadeT gegma samuSaod proeqtze `mSobliuri mxaris samkurnalo 
mcenareebi~.  proeqti Semdegi gakveTilisTvis unda momzaddes.
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katabalaxa. katabalaxas fesurisgan 
damzadebuli nayeni aregulirebs gulis 
muSaobas da moqmedebs damamSvideblad.

krazana. krazanas miwiszeda ylortebis 
naxarSisgan momzadebuli kompresi sisxl-
mden da Cirqovan Wrilobebs kurnavs.

kulmuxo.  am mcenaris fesvebisa da fe-
surebisgan damzadebuli naxarSs sasunTqi 
gzebis daavadebis dros amosaxvelebel 
saSualebad iyeneben.

Savbalaxa. es mcenare gamoiyeneba gu-
lis daavadebis samkurnalod da damamSvi-
debel saSualebad.

viristerfa. am mcenaris foTlebi da 
fesura xvelis sawinaaRmdego da kargi 
oflmdeni saSualebaa.

farsmanduki. am mcenaris Rerosa da 
foTlebs sisxldenis SemaCerebel saSua-
lebad iyeneben.

gvirila. gvirilis yvavilebisgan mom-
zadebuli nayeni anTebis sawinaaRmdego da 
oflmdeni saSualebaa.

Salfei. am mcenares anginisa da zemo 
sasunTqi gzebis anTebiTi daavadebebis 
samkurnalod iyeneben.

kalendula. es mcenare gaxSirebuli 
guliscemis sawinaaRmdegod ixmareba. mis 
nayens pirSi gamosavlebad iyeneben.

begqondara. es mcenare gamoiyeneba ro-
gorc kuW-nawlavis daavadebebis, ise sasu-
nTqi sistemis daavadebebis dros.

WinWari. am mcenaris wvenisgan mzaddeba 
revmatizmisa da xvelis sawinaaRmdego 
saSualeba.

kuneli. es mcenare gamoiyeneba gulis 
daavadebebisa da maRali wnevis SemTxvevaSi.

Zirtkbila.  am mcenaris fesvebisa da 
fesurebisgan damzadebuli nayeni gamo-
iyeneba xvelisa da sasunTqi gzebis anTe-
biTi procesis sawinaaRmdegod.

ZirtkbilaSalfei

Savbalaxa

krazana

farsmanduki
kalendula

begqondarakulmuxo

katabalaxa

samkurnalo mcenareebis Segrovebis wesi. samkurnalo mizniT zo-
gierTi mcenaris yvavilebi, Rero da foTlebi gamoiyeneba, zogisa ki _ 
nayofi da Teslebi. yvavilebis Segroveba umjobesia mSral amindSi, 
roca gvirgvinis furclebi horizontalur mdgomareobaSia. sxva-
dasxva abazanisaTvis gamiznuli balaxebi mTlianad unda aviRoT. ax-
lad Segrovebuli nedleuli Txel fenad (5 sm) unda davawyoT da 
daxurul SenobaSi an specialur saSrob karadaSi 40ºC temperaturaze 
SevinaxoT. gvirgvinis furclebis dacvenis Tavidan acilebis mizniT 
yvavilebi ar unda gadavatrialoT.

20. mSobliuri mxaris samkurnalo mcenareebi
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1. wardgena. gaukeTeT organizeba Tqveni samuSaos Sedegebis  demonstrire-
basa da gansjas mTeli klasis winaSe albomis, eleqtronuli prezentaciis, 
videorgolis, naxatebisa da fotomasalebis saxiT. SegiZliaT, gansakuT-
rebiT warmatebuli namuSevrebi biologiis kabinetSi an skolis muzeumSi 
gamofinoT.

mcenaris saxelwodeba rogor gamoiyenebamcenaris samkurnalo Tvisebebi

Wrilobebis samkurnalod

vitaminebiT mdidari

anTebis sawinaaRmdego

Sardmdeni
amosaxvelebeli

gul-sisxlZarRvTa daavadebebis samkurnalo

damamSvidebeli

Wiebis sawinaaRmdego

Semajamebeli davalebebi
1. amoarCieT marTebuli mtkicebebi:

џ evropuli fiWvis mdedrobiTi da mamrobiTi girCebi sxvadasxva xeebze 
izrdeba.

џ SiSvelTeslovani mcenareebi ar yvavilobs da nayofs ar iZleva.
џ evropuli fiWvis ganayofiereba damtvervidan garkveuli drois Semdeg 

xdeba.
џ fiWvis mdedrobiT girCas mowiTalo Seferiloba aqvs.

2. CawereT niSnebis nomrebi cxrilis Sesabamis svetebSi: 1) gvirgvinis furc-
lebisa da jamis foTolakebis ricxvi oTxis an xuTis jeradia; 2) aqvs funja 
fesvTa sistema; 3) foTlebis daZarRva paraleluria an rkalisebri; 4) aqvs 
erTi lebani; 5) aqvs mTavarRerZiani fesvi; 6) jamis foTolakebisa da gvir-
gvinis furclebis ricxvi oris an samis jeradia; 7) aqvs badisebri daZarRva; 8) 
aqvs ori lebani. 

erTlebnianebi orlebnianebi

3. amoarCieT swori pasuxi:  a) sakvebad gamoiyeneba kartofilis nayofi/ 
ylortebi. b) jvarosnebis nayofi Wotia/kolofia. g) SroSanisebrTa/ZaR-
lyurZenasebrTa ojaxi orlebnianTa klasSi ar Sedis. d) samyura, akacia, 
barda miekuTvneba rTulyvavilovanTa/parkosanTa ojaxs. e) rTulyva-
vilovanebisTvis damaxasiaTebelia yvaviledi TavTavi/kalaTa. 
4. amoarCieT sami swori pasuxi:  romel mcenareebSi ar xdeba ormagi gana-
yofiereba?

a) vaSlis xe; b) eldaris fiWvi; g) kviparozi; d) marwyvi; e) naZvi; v) kombosto.

1) jvarosnebi;
2) vardisebrni;
3) ZaRlyurZenasebrni;
4) parkosnebi;
5) rTulyvavilovanni;
6) marcvlovanni;
7) SroSanisebrni.

a) qliavi;
b) babuawvera;  
g) akacia;  
d) wiwaka;  
e) xorbali;  
v) SroSana;  
z) Tvis boloki.

5.  daadgineT Sesabamisoba:

21. baqteriebis mravalferovneba

baqteriebi saocari siswrafiT mravldeba. aseTi swrafi gayofis gamo erT 
baqterias xuTi dRis ganmavlobaSi SeuZlia mogvces STamomavloba, romelsac 
msoflio okeane ver daitevs. magram, amis miuxedavad, bunebaSi ase ar xdeba. 

• rogor fiqrobT, bunebaSi arsebuli ra faqtorebi zRudavs baqteriebis 
  aseT intensiur gamravlebas?

saqmianobasaqmianobasaqmianoba
warmoidgineT, rom auduRari rZiT savse WiqaSi oTaxis 
temperaturaze erTi saaTis ganmavlobaSi 800 baqteria 
warmoiqmna. ramdeni baqteria iyo rZeSi erTi saaTis win, 

baqteriebis mravalferovneba. baqteriebis did mravalferovnebas sa-
arsebo garemo pirobebi gansazRvravs. maT erTmaneTisgan forma, sunT-
qvis, kvebis tipi da sxva Taviseburebebi ganasxvavebs. 

formis mixedviT baqteriebi iyofa kokebad, bacilebad, spirilebad da 
vibrionebad.

Jangbadis moTxovnilebis mixedviT baqteriebs yofen or jgufad: 
aerobebad da anaerobebad. aerobuli baqteriebi sunTqvisTvis Jangbads 
iyenebs, anaerobebi ki uJangbado areSi arsebobs.

kvebis tipis mixedviT ganarCeven avtotroful da heterotroful 
baqteriebs.

avtotrofuli baqteriebi araorganuli nivTierebebisgan asinTezebs 
organul nivTierebebs. gamoyenebuli energiis mixedviT avtotrofuli 
baqteriebi, Tavis mxriv, or jgufad _ fototrofebad da qemotrofe-
bad _ iyofa. 

fototrofuli baqteriebi, mwvane mcenareebis msgavsad, organul niv-
Tierebebs fotosinTezis procesSi warmoqmnis da energiis wyarod mzis 
energias iyenebs. aseT baqteriebs miekuTvneba mewamuli da mwvane baqte-

fototrofuli 
cianobaqteria (sqema)

fotomasinTezebeli 
membrana

memkvidruli 
masala

ujredis 
kedeli

samarago sakvebi 
nivTierebebi

riebi, agreTve cianobaqteriebi. sxva fo-
tomasinTezebeli baqteriebisagan gansxvavebiT, 
cianobaqteriebi garemoSi Jangbads gamoyofs.

qemotrofuli baqteriebi (magaliTad, rki-
nabaqteriebi an gogirdbaqteriebi) iseve, ro-
gorc fototrofulebi, organul nivTiere-
bebs araorganuli nivTierebebisgan warmo-
qmnis. Tumca, fototrofebisagan gansxvavebiT, 
energiis wyarod araorganuli nivTierebebis 
qimiuri bmebis energias iyenebs. 

heterotrofuli baqteriebi. baqteriebis 
umravlesoba heterotrofuli gziT ikvebeba 
da aucilebel sakveb nivTierebebs garemodan 
iRebs. es baqteriebi or jgufad _ parazitebad 
da saprofitebad _ iyofa.

baqteriebi , sokoebi da liqenebiTavi   4

Tu CavTvliT, rom baqteriebi yovel 20 wT-Si iyofa?

vimsjeloT Sedegebze: ra pirobebSi ar SeuZlia baqteriebs aseTi siswrafiT 
gayofa?
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Tu CavTvliT, rom baqteriebi yovel 20 wT-Si iyofa?

vimsjeloT Sedegebze: ra pirobebSi ar SeuZlia baqteriebs aseTi siswrafiT 
gayofa?
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miqlio cru miqlio qamasoko TeTri Sxamasoko

parazituli baqteriebi sxva cocxal organizmebSi parazitobs, maTi 
organuli nivTierebebiT ikvebeba da Sedegad sxvadasxva daavadebebs 
iwvevs. arsebobs mcenaris, cxovelisa da adamianis daavadebis gamomwvevi 
uamravi parazituli baqteria.

saprofituli baqteriebi organuli narCenebiT ikvebeba. am baqteri-
ebis mier gamoyofili nivTierebebi xels uwyobs mkvdari narCenebis xrwni-
sa da lpobis process. lpobis baqteriebi mcenareebisa da cxovelebis 
naSTebis mineralizaciis procesSi monawileobs. saprofitebs miekuTvneba 
rZemJava duRilis baqteriebic.

SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba 
gadaitaneT sqema rveulSi da scadeT baqteriebis klasificireba 
mocemuli niSnebis mixedviT: 

1. upasuxeT kiTxvebs: a) rogor xvdeba daavadebebis gamomwvevi baqteriebi 
adamianis organizmSi? b) baqteriebiT gamowveul romel daavadebebs icnobT? 
g) ratom avaddebian ufro xSirad is adamianebi, romlebic civ, nestian da 
Cabnelebul SenobaSi cxovroben da arasakmarisad ikvebebian, vidre mSral, 
Tbil da mziT kargad ganaTebul SenobaSi mcxovrebni?

2. amoarCieT swori pasuxi:
a) vibrionebs spiralis/mZimis formis baqteriebs uwodeben.
b) baqteriebs, romlebic cxovelqmedebisTvis mzis energias iyenebs, 

qemotrofebs/fototrofebs uwodeben.
g) aerobuli baqteriebi uJangbado/Jangbadian garemoSi arsebobs.
d) saprofitebi organuli narCenebiT/sxva cocxali arsebebis organuli 

nivTierebebiT ikvebeba. 

5352

22. samefo _ sokoebi. qudiani sokoebi

adamianebma ZvelTaganve kargad icodnen sokoebis ara marto sakvebi Rire-
buleba, aramed maTi momwamvleli Tvisebebic. Tumca mxolod XX saukuneSi 
gamoyves mecnierebma sokoebi calke samefod.

Tqveni azriT, ra niSan-Tvisebebis gamo gamoyves mecnierebma sokoebi calke 
samefod?

3) CaixateT soko rveulSi da miuwereT misi nawilebis saxelwodebebi.
vimsjeloT Sedegebze: 1. rogori agebuleba aqvs sokos qudis qveda nawils: 
firfitovani Tu milakovani? 2. Tqveni azriT, risgan Sedgeba is?

miakuTvneben. qudiani sokoebi sakvebs miceliumis ZafebiT STanTqavs.
gamravleba. qudiani sokoebi ZiriTadad sporebiT mravldeba, rom-

lebic qudis qveda nawilSi arsebul firfitebSi (qamasoko, Sxamasoko) 
an milakebSi (zeTiana, daTvissoko) warmoiqmneba. sokoebi miceliumis 
nawilebiTac mravldeba.

sakvebad vargisi da Sxamiani sokoebi. qudiani sokoebis nawili sak-
vebad vargisia, nawili ki _ Sxamiani. sakvebad gamosayenebel sokoebs 
miekuTvneba: qamasoko (Sampinioni), zeTiana, arya, aryisZira, manWkva-
la, verxvisZira, daTvissoko, mWada, niyvi, miqlio da a. S. Sxamian 
sokoebs miekuTvneba: Sxamasoko, TeTri Sxamasoko, wiTeli Sxamasoko, 
cru miqlio, cru manWkvala da a. S. 

xSirad saWmeli da Sxamiani sokoebi Zalian hgavs erTmaneTs. magali-
Tad, Zalian msgavsia qamasoko (Sampinioni) da TeTri Sxamasoko, Tumca qu-
dis qveda nawili qamasokos vardisferi aqvs, Sxamasokos ki _ TeTri. cru 
miqlios qudis kideebi gluvia, saWmelad vargisi miqliosi ki _ datal-
Ruli. amitom sokoebis Segrovebisas Zalian yuradRebiT unda viyoT, 
rom sakvebad vargisi da Sxamiani sokoebi erTmaneTSi ar agverios.

amJamad cnobilia sokoebis daaxloe-
biT 100 aTasi saxeoba. sokoebs Seiswav-
lis biologiuri mecniereba mikologia. 

sokos agebuleba. sokos sxeuli war-
modgenilia miceliumiT, romelic mWid-
rod Sekruli wvrili Zafebis, hifebis-
gan, Sedgeba.

qudiani sokoebi. sokoebs Soris yve-
laze cnobili qudiani sokoebia. maTi 
miceliumi mravalujrediani da datot-
vili Zafebisgan Sedgeba. miceliumis mWi-
drod Sekruli Zafebi nayofsxeuls qmnis, 
romelic fexisa da qudisgan Sedgeba.

kveba. sokoebi heterotrofebia anu mza 
organuli nivTierebebiT ikvebeba. radgan 
qudiani sokoebi organuli narCenebiT 
ikvebeba, amitom maT saprofit sokoebs 

fexi

miceliumis 
Zafebi

qudi

sokos agebuleba

SeamowmeT Tqveni codna SeamowmeT Tqveni codna SeamowmeT Tqveni codna 

Jangbadis moTxovnilebiTformiT kvebis tipiT

mizani: qudiani sokoebis nayofsxeulis agebulebis gacnoba.
aRWurviloba: naturaluri obieqtebi (sokoebi), minis wkirebi, patara abaza-
nebi.
muSaobis msvleloba: 1) daaTvaliereT sokos fexi da qudi, romlebic sokos 
nayofsxeuls qmnis. 2) moaSoreT sokos qudi da misi qveda nawilis agebuleba 
daaTvaliereT.

saqmianoba _ saqmianoba _ laboratoriuli samuSao. qudiani sokoebis saqmianoba _ laboratoriuli samuSao. qudiani sokoebis 
nayofsxeulis agebuleba
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amoarCieT swori pasuxi:
a) sokoebi mravldeba TeslebiT/sporebiT;
b) qudiani sokos nayofsxeuli Sedgeba miceliumis 

fesvebisgan/Zafebisgan;
g) sokoebi heterotrofebia/avtotrofebia;
d) daTvissoko/cru manWkvala Sxamiani sokoa.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

a) sakvebad vargisi sokoebi

b) Sxamiani sokoebi

2. rveulSi CaxateT Tqvens mxareSi gavrcelebuli saWmelad vargisi sokoebi. 
miawereT saxelebi.

1. daadgineT Sesabamisoba:
1) daTvissoko;

2) aryisZira;

3) cru miqlio;

4) verxvisZira;

5) Sxamasoko.

5554

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

albaT, yovel Tqvengans SeuniSnavs, rom daZvelebul purs an gafuWebul 
xils obi uCndeba. es obis sokoebia. isini marto zianis momtani ki ar aris, 
aramed sasargeblo miznebiTac gamoiyeneba mrewvelobis sxvadasxva dargSi, 
medicinaSi. 

23. sokoebis mravalferovneba

• rogor fiqrobT, ra niSnebis mixedviT daaskvnes, rom obi sokoa?

obis sokoebi da safuarebi, qudiani sokoebis msgavsad, organuli 
narCenebiT ikvebeba da, Sesabamisad, saprifitebs miekuTvneba.

samuSaos mizani: obis sokoebis agebulebis Seswavla.
masalebi da aRWurviloba: lupa, mikroskopi, daobebuli puris naWeri.
muSaobis msvleloba: 1. daaTvaliereT puris naWerze modebuli obi jer 
SeuiaraRebeli TvaliT, Semdeg _ lupiT da bolos _ mikroskopiT. 2. 
aRwereT obis sokos agebuleba da CaixateT nanaxi samuSao rveulSi. 
vimsjeloT Sedegebze: 1. riT gansxvavdeba es sokoebi qudiani sokoebisgan? 
2. ra pirobebSi Cndeba obi?

saqmianoba _ saqmianoba _ laboratoriuli samuSao. obis sokoebis agebulebasaqmianoba _ laboratoriuli samuSao. obis sokoebis agebuleba

ba g

antibaqteriul nivTierebas (antibiotiks), penicilins, amzadeben. mas 
sxvadasxva infeqciuri daavadebebis _ filtvebis anTebis, anginis, 
difteriis da a. S. _ samkurnalod iyeneben.

safuarebi erTujrediani sokoebia ( ), romlebic Saqrebis Semcvel g
garemoSi gvxvdeba. mravldeba dakvirtviT.

saprofiti sokoebi 

paraziti sokoebi. zogierTi soko sxva organizmebSi parazitobs, mag., 
Wvavis rqa ( ), gudafSutovani soko ( ) da Janga soko ZiriTadad mar-d e
cvlovan kulturebze parazitobs, aavadebs maT da mosavlianobis Sem-
cirebas iwvevs.

zogjer xis dazianebul nawilze paraziti abeda sokos ( ) sporebi v
xvdeba, izrdeba da miceliums warmoqmnis. miceliumi organuli nivTi-
erebebiT ikvebeba da nayofsxeuli uviTardeba. abeda sokos mravalwliani 
nayofsxeuli cxenis Cliqs waagavs da xis gaxmobis Semdegac masze rCeba. am 
sokos sporebi nayofsxeulis qveda nawilze arsebul milakebSi moTav-
sebul sporangiumebSi mwifdeba.

obis sokoebi. am sokoebs miekuTvneba mukori da peniciliumi. mu-
kors TeTri obis ( ) saxe aqvs. misi datotvili miceliumi erTi a
wagrZelebuli, mravalbirTviani ujredisgan Sedgeba. sporebi speci-
alur struqturebSi _ sporangiumebSi _ viTardeba. mukoris sporan-
giumebs burTis forma aqvs.

peniciliumi mravalujrediani sokoa ( ). warmoqmnis mwvane feris b
obs. sporebi mtevnisebr sporangiumebSi mwifdeba.peniciliumisgan 

v
paraziti sokoebi

e

d

SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba SeZenili codnis gamoyeneba 

sokos saxelwodeba kvebis tipi 

(saprofiti an paraziti)
mniSvneloba bunebasa da 
adamianis cxovrebaSi

mukori

peniciliumi

safuarebi

gudafSutovani soko

abeda soko

SeavseT cxrili:
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SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
1. amoarCieT swori pasuxebi: a) obis soko, romlisganac wamals amzadeben, aris 
peniciliumi/abeda soko. b) safuarebi sporebiT/dakvirtviT mravldeba. g) para-
ziti soko, romelic marcvlovan mcenareebs azianebs, aris mukori/gudaf-
Sutovani soko. d) mukoris miceliumi mravalbirTviania/erTbirTviania. e) xis 
tanze warmoiqmneba abeda sokos/Janga sokos nayofsxeuli. 

2. moamzadeT prezentacia peniciliumis sokosa da safuarebis gamoyenebis 
Sesaxeb.

5756

24.  liqenebi

arsebobs legenda, rom odesRac udabnoSi siaruliT qancgawyvetilma da 
SimSiliT Zalagamoleulma adamianebma qviSaze momofantuli patara 
moTeTro gundebi dainaxes, imedgadawurulebma daufiqreblad miaSures am 
gundebs, SeWames isini da cocxlebi gadarCnen. mogvianebiT cnobili gaxda, 
rom es TeTri gundebi gamxmari liqenebis (mRierebis) nawilebi iyo.

• ra iciT liqenebis (mRierebis) Sesaxeb?

liqenebs ar gaaCnia specializebuli qsovilebi da organoebi. maTi 
sxeuli _ Talusi _ warmoqmnilia simbiozurad mcxovrebi ori or-
ganizmisgan: heterotrofuli sokoebisa da avtotrofuli wyalm-
cenareebisgan (an cianobaqteriebisgan).

liqenebis agebuleba. liqenis qerquli Sre warmoqmnilia sokos mWid-
rod Sekruli hifebisgan. Talusis Siga nawilSi miceliumebs Soris, 
Cveulebriv, wyalmcenareebia (zogjer cianobaqteriebi) moTavsebuli.

cxovrebis wesi. liqenebi kargad uZlebs sicxesac (gvalvebs) da 
sicivesac. es maT saSualebas aZlevs, iarsebon iq, sadac sxva cocxali 

samuSaos mizani: liqenis agebulebis gacnoba.
masalebi da aRWurviloba: mikroskopi, sasagne da safari minebi, wyliani Wi-
qa, liqenis Talusi.
muSaobis msvleloba: 1. aiReT liqenis Talusis nawili, moaTavseT wylis 
wveTSi da daaTvaliereT mikroskopiT. 2. moZebneT sokos hifebi da wyal-
mcenaris ujredebi. nanaxi CaixateT rveulSi.
vimsjeloT Sedegebze: 1. ras akvirdebodiT preparatze? rogoraa TalusSi 
sokos hifebi da wyalmcenaris ujredebi ganlagebuli?

saqmianoba _ saqmianoba _ laboratoriuli samuSao. liqenis Talusis agebulebasaqmianoba _ laboratoriuli samuSao. liqenis Talusis agebuleba

organizmebi ver Zleben.
liqenebis kveba. wyalmcena-

reebi Taluss uzrunvelyofs 
organuli nivTierebebiT, rom-
lebic fotosinTezis proces-
Si warmoiqmneba, sokoebi ki li-
qenebs wyliTa da mineraluri 
marilebiT amaragebs. amgva-
rad, orive organizmi sargeb-
lobas iRebs. liqenebi tens Ta-
vianTi sxeulis mTeli zedapi-

zeda qerquli 
Sre

wyalmcenareebis 
ubani

wyalmcenareebi

sokos miceliumi

qveda qerquli 
Sre

riT STanTqavs. sibneleSi fotosinTezi wydeba da Talusi kvdeba.
ganviTareba. liqenebSi fotosinTezis procesi sustad mimdi-

nareobs da organuli nivTierebebic mcire raodenobiT warmoiqmneba. 
amitom maTi Talusi nela izrdeba _ weliwadSi mxolod ramdenime 
milimetriT. magaliTad, ̀ irmis xavsi~ weliwadSi 1-3 mm-iT izrdeba. 

liqenebis gamravleba. liqenebis gamravleba sporebiTa da Talusis 
nawilebiTaa SesaZlebeli. liqenebs mocilebuli yoveli nawilisgan 
axali liqenebi viTardeba. zog SemTxvevaSi liqenis Talusis SigniT 
sokosa da wyalmcenaris ujredebis gansakuTrebuli jgufebi war-
moiqmneba. maTi zrdis Sedegad liqenis Talusi ixliCeba, ujredebis 
jgufebi qariT vrceldeba da maTgan axali Talusebi viTardeba.

mravalferovneba. garegani agebulebis mixedviT liqenebi SeiZleba 
iyos qafisebri (qerqisebri), buCqisebri da foTlisebri.

liqenis Talusis agebuleba 

liqenebis sxvadasxva formebi

qafisebri (kedlis qsantoria) foTlisebri (parmelia) buCqisebri (`irmis xavsi~)

 liqenebis gavrceleba. maTi mniSvneloba. liqenebi erTgvari gzis 
gamkvalavebia (pionerebia) bunebaSi, radgan maT arseboba kldeebzec 
ki SeuZliaT, sadac  mcenarec ver xarobs. liqenebi gamoyofs mJavebs, 
romlebic mTis qanebs Slis da kvdomis Semdeg  niadagis warmoqmnas 
uwyobs xels. liqenebi bunebaSi haeris dabinZurebis xarisxis maCve-
neblis (indikatoris) rols asrulebs. maT ar SeuZlia dabinZurebul 
garemoSi (gansakuTrebiT iq, sadac gogirdovani airis raodenobaa 
momatebuli) cxovreba. zogierTi liqenisgan qimiuri warmoebisTvis 
saRebavebs amzadeben; maTgan mzaddeba lakmusic. liqenebi sakvebadac 
gamoiyeneba, zogjer maT, magaliTad, `islandiur xavss~ zogierTi 
daavadebis samkurnalodac iyeneben. CrdiloeTSi `irmis xavsi~ irmis 
jogebis ZiriTadi sakvebia.

amoarCieT swori mtkicebebi:
1) liqenebi mcenareTa samefos warmomadgenlebia.
2) liqenebi niadagidan wyals fesvebis saSualebiT Seiwovs.
3) wyalmcenareebi liqenebis Taluss organuli nivTierebebiT amaragebs, 
sokoebi ki _ wyliTa da mineraluri marilebiT.
4) liqenebi swrafad izrdeba.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
1. amoarCieT swori pasuxebi: a) obis soko, romlisganac wamals amzadeben, aris 
peniciliumi/abeda soko. b) safuarebi sporebiT/dakvirtviT mravldeba. g) para-
ziti soko, romelic marcvlovan mcenareebs azianebs, aris mukori/gudaf-
Sutovani soko. d) mukoris miceliumi mravalbirTviania/erTbirTviania. e) xis 
tanze warmoiqmneba abeda sokos/Janga sokos nayofsxeuli. 

2. moamzadeT prezentacia peniciliumis sokosa da safuarebis gamoyenebis 
Sesaxeb.

5756

24.  liqenebi

arsebobs legenda, rom odesRac udabnoSi siaruliT qancgawyvetilma da 
SimSiliT Zalagamoleulma adamianebma qviSaze momofantuli patara 
moTeTro gundebi dainaxes, imedgadawurulebma daufiqreblad miaSures am 
gundebs, SeWames isini da cocxlebi gadarCnen. mogvianebiT cnobili gaxda, 
rom es TeTri gundebi gamxmari liqenebis (mRierebis) nawilebi iyo.

• ra iciT liqenebis (mRierebis) Sesaxeb?

liqenebs ar gaaCnia specializebuli qsovilebi da organoebi. maTi 
sxeuli _ Talusi _ warmoqmnilia simbiozurad mcxovrebi ori or-
ganizmisgan: heterotrofuli sokoebisa da avtotrofuli wyalm-
cenareebisgan (an cianobaqteriebisgan).

liqenebis agebuleba. liqenis qerquli Sre warmoqmnilia sokos mWid-
rod Sekruli hifebisgan. Talusis Siga nawilSi miceliumebs Soris, 
Cveulebriv, wyalmcenareebia (zogjer cianobaqteriebi) moTavsebuli.

cxovrebis wesi. liqenebi kargad uZlebs sicxesac (gvalvebs) da 
sicivesac. es maT saSualebas aZlevs, iarsebon iq, sadac sxva cocxali 

samuSaos mizani: liqenis agebulebis gacnoba.
masalebi da aRWurviloba: mikroskopi, sasagne da safari minebi, wyliani Wi-
qa, liqenis Talusi.
muSaobis msvleloba: 1. aiReT liqenis Talusis nawili, moaTavseT wylis 
wveTSi da daaTvaliereT mikroskopiT. 2. moZebneT sokos hifebi da wyal-
mcenaris ujredebi. nanaxi CaixateT rveulSi.
vimsjeloT Sedegebze: 1. ras akvirdebodiT preparatze? rogoraa TalusSi 
sokos hifebi da wyalmcenaris ujredebi ganlagebuli?

saqmianoba _ saqmianoba _ laboratoriuli samuSao. liqenis Talusis agebulebasaqmianoba _ laboratoriuli samuSao. liqenis Talusis agebuleba

organizmebi ver Zleben.
liqenebis kveba. wyalmcena-

reebi Taluss uzrunvelyofs 
organuli nivTierebebiT, rom-
lebic fotosinTezis proces-
Si warmoiqmneba, sokoebi ki li-
qenebs wyliTa da mineraluri 
marilebiT amaragebs. amgva-
rad, orive organizmi sargeb-
lobas iRebs. liqenebi tens Ta-
vianTi sxeulis mTeli zedapi-

zeda qerquli 
Sre

wyalmcenareebis 
ubani

wyalmcenareebi

sokos miceliumi

qveda qerquli 
Sre

riT STanTqavs. sibneleSi fotosinTezi wydeba da Talusi kvdeba.
ganviTareba. liqenebSi fotosinTezis procesi sustad mimdi-

nareobs da organuli nivTierebebic mcire raodenobiT warmoiqmneba. 
amitom maTi Talusi nela izrdeba _ weliwadSi mxolod ramdenime 
milimetriT. magaliTad, ̀ irmis xavsi~ weliwadSi 1-3 mm-iT izrdeba. 

liqenebis gamravleba. liqenebis gamravleba sporebiTa da Talusis 
nawilebiTaa SesaZlebeli. liqenebs mocilebuli yoveli nawilisgan 
axali liqenebi viTardeba. zog SemTxvevaSi liqenis Talusis SigniT 
sokosa da wyalmcenaris ujredebis gansakuTrebuli jgufebi war-
moiqmneba. maTi zrdis Sedegad liqenis Talusi ixliCeba, ujredebis 
jgufebi qariT vrceldeba da maTgan axali Talusebi viTardeba.

mravalferovneba. garegani agebulebis mixedviT liqenebi SeiZleba 
iyos qafisebri (qerqisebri), buCqisebri da foTlisebri.

liqenis Talusis agebuleba 

liqenebis sxvadasxva formebi

qafisebri (kedlis qsantoria) foTlisebri (parmelia) buCqisebri (`irmis xavsi~)

 liqenebis gavrceleba. maTi mniSvneloba. liqenebi erTgvari gzis 
gamkvalavebia (pionerebia) bunebaSi, radgan maT arseboba kldeebzec 
ki SeuZliaT, sadac  mcenarec ver xarobs. liqenebi gamoyofs mJavebs, 
romlebic mTis qanebs Slis da kvdomis Semdeg  niadagis warmoqmnas 
uwyobs xels. liqenebi bunebaSi haeris dabinZurebis xarisxis maCve-
neblis (indikatoris) rols asrulebs. maT ar SeuZlia dabinZurebul 
garemoSi (gansakuTrebiT iq, sadac gogirdovani airis raodenobaa 
momatebuli) cxovreba. zogierTi liqenisgan qimiuri warmoebisTvis 
saRebavebs amzadeben; maTgan mzaddeba lakmusic. liqenebi sakvebadac 
gamoiyeneba, zogjer maT, magaliTad, `islandiur xavss~ zogierTi 
daavadebis samkurnalodac iyeneben. CrdiloeTSi `irmis xavsi~ irmis 
jogebis ZiriTadi sakvebia.

amoarCieT swori mtkicebebi:
1) liqenebi mcenareTa samefos warmomadgenlebia.
2) liqenebi niadagidan wyals fesvebis saSualebiT Seiwovs.
3) wyalmcenareebi liqenebis Taluss organuli nivTierebebiT amaragebs, 
sokoebi ki _ wyliTa da mineraluri marilebiT.
4) liqenebi swrafad izrdeba.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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1. gaSifreT sityvebi da maTi saSualebiT SeadgineT gavlili masalis 
momcveli winadadebebi: izombisi, liumicemi, biekoso, diujre, neliqebi, 
nawyamcelre.
2. upasuxeT kiTxvebs:

a) skolis moswavleebma samrewvelo raionis axlos mdebare tyeSi gaiseir-
nes da iq liqenebi ver aRmoaCines. raze metyvelebs es faqti?

b) `amboben, rom liqenebi xeebis qerqSi saxldeba da iq parazitobs~. ra 
azris xarT am sakiTxis Sesaxeb?

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

58

Semajamebeli davalebebi

1. amoarCieT swori pasuxi:
1) Sampinionis/abeda sokos nayofsxeuli milakovania.
2) mecnierebas, romelic sokoebs Seiswavlis, mikologia/zoologia ewodeba.
3) safuarebi sporebiT/dakvirtviT mravldeba.
4) sakveb produqtebze obs Janga soko/mukori warmoqmnis. 
5) sokoebi sporebiT/TesliT mravldeba.
6) obis sokoebs miekuTvneba peniciliumi/gudafSutovani soko.  

2. daadgineT Sesabamisoba:
a) erTujrediani organizmebi;
b) erTujredianebi da mravalujredianebi;
g) aqvs nayofsxeuli;
d) kvebis mixedviT avtotroficaa da heterotrofic;
e) ujredSi ar arsebobs gaformebuli birTvi;
v) mxolod heterotrofia.

a. sokoebi

4. amoarCieT marTebuli mtkicebebi:

1) liqenebi tenis naklebobas ver uZlebs.

2) liqenebis nawili sakvebad gamoiyeneba.

3) liqenis organizmSi wyalmcenare sokos mineraluri nivTierebiT 

uzrunvelyofs.

4) msxvil qalaqebSi bevri liqenebia.

5) liqenis organizmSi soko wyalmcenares organuli nivTierebebiT 

amaragebs.

6) liqenebi umdablesi mcenareebia.

b. baqteriebi  

3. SeavseT cxrili 

sabinadro 
garemo

mniSvneloba 
bunebaSi

mniSvneloba adami-
anis cxovrebaSi

lpobis baqteriebi

niadagis baqteriebi

daavadebis gamomwvevi baqteriebi

baqteriis saxelwodeba
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25. qvesamefo _ erTujredianebi
       tipi _ sarkomastigoforebi da infuzoriebi

imisaTvis, rom gavecnoT erTujredianebs, sakmarisia, mikroskopiT davakvirdeT 
gubidan aRebuli wylis wveTs. aseT wveTSi SeiZleba aRmovaCinoT swrafad 
moZravi, nela mcuravi an mbrunavi erTujrediani organizmebi.

• ris saSualebiT gadaadgildebian erTujrediani arsebebi?
• ra saerTo Tviseba aerTianebs am organizmebs?

infuzoria-qalamanas agebuleba da cxovelqmedeba
samuSaos mizani: infuzoria-qalamanas agebulebisa da cxovelqmedebis 
Taviseburebebis Seswavla.
aRWurviloba: infuzoria-qalamanebiT savse wyliani WurWeli (an mza pre-
parati), mikroskopi, sasagne da safari minebi, pipetebi.
muSaobis msvleloba: 1. moaTavseT infuzoria-qalamanebiani wylis wveTi 
sasagne minaze. daaxureT wveTs safari mina. 2. daaTvaliereT preparati, 
yuradReba miaqcieT infuzoriis formas. 3. SeadareT nanaxi saxelmZRva-
nelos ilustraciebs. 4. CaixateT infuzoria-qalamana samuSao rveulSi. 
vimsjeloT Sedegebze: ra SeiZleba iTqvas infuzoria-qalamanas agebulebisa 
da gadaadgilebis Taviseburebebis Sesaxeb?

cxovelTa samyaros 
mravalferovneba

cxovelTa samefo 2 qvesamefod _ erTujredianebad da mravalujrediane-
bad _ iyofa. 

erTujredianebi. maTi sxeuli erTi ujredisgan Sedgeba. erTujre-
dianTa umravlesoba Zalian mcire zomisaa da SeuiaraRebeli TvaliT 
ar Cans. yvela sasicocxlo procesi erTi ujredis SigniT mimdinare-
obs. araxelsayrel pirobebSi cistur mdgomareobaSi gadadis. arse-
bobs sxvadasxvagvar pirobebSi. maTi zogierTi  warmomadgeneli para-
zitul cxovrebas eweva. erTujredianebi ramdenime tipad iyofa.

tipi _ sarkomastigoforebi or klass _ sarkodinebsa da Solti-
anebs _ moicavs. 

klasi _ sarkodinebi. am klasis yvelaze gavrcelebuli warmomad-
genelia Cveulebrivi ameba (a). ameba mtknari wyalsatevebisa da gube-
ebis fskerze binadrobs. igi gamudmebiT icvlis formas. naxevrad 
gamWvirvale amebis sxeuli, romelic lorwos patara gundas waagavs, 
garedan plazmuri membraniTaa (1) dafaruli. mis ujredSi erTi bir-
Tvi (2), erTi mfeTqavi vakuoli (3) da ramdenime saWmlis momnelebeli 
vakuolia (4), romelTa ricxvi saWmlis raodenobazea damokidebuli. 

qvesamefo _ erTujredianebi da mravalujredianebiTavi  5

59

3

saqmianobasaqmianoba  _ laboratoriuli samuSao.saqmianoba _ laboratoriuli samuSao.
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SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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6160

1. sistematikuri kategoriebis dasaxelebe-
bi moaTavseT sqemis Sesabamis grafebSi: 
sarkomastigoforebi, wamwamiani infuzoriebi, 
sarkodinebi, Soltianebi, Cveulebrivi ameba, 
infuzoriebi, mwvane evglena, erTujrediane-
bi, infuzoria- qalamana.
2. amoarCieT swori pasuxi:
_ araxelsayreli garemo pirobebis gadatana umartivesebs cistis/zigotis 

meSveobiT SeuZlia.
_ amebas/qalamanas ori birTvi aqvs.
_ mwvane evglenas ujredSi fotosinTezis procesis mimdinareobas 

SuqmgrZnobiare Tvalaki/qloroplastebi uzrunvelyofs.
_ infuzoria-qalamana wamwamebis/Soltebis daxmarebiT gadaadgildeba.
_ volvoqsis koloniis Semqmnel ujredebs ori/erTi Solti aqvs.

qvesamefo

tipi

klasi

saxeoba

amebas ujredi warmoqmnis crufexebs (5).
klasi _ Soltianebi. am klasis yvelaze 

gavrcelebuli warmomadgenelia mwvane 
evglena (b), romelic damdgar wyalSi 
binadrobs. amebisgan gansxvavebiT, misi 
ujredi garedan SedarebiT mkvrivi 
garsiTaa (1) dafaruli da sxeulis mudmiv 
formas inarCunebs. evglenas erTi Solti 
(2) aqvs, romlis saSualebiTac gadaad-
gildeba. garda amisa, mas gaaCnia Suq-
mgrZnobiare `wiTeli Tvalaki~ (3), erTi 
mfeTqavi vakuoli (4), didi birTvi (5) da 
20-25 qromatofori (6 ) ,  romelic 
qlorofils Seicavs da fotosinTezis 
procesSi monawileobs.

volvoqsi (g) warmoadgens burTuli-
sebr kolonias, romlis diametri daax-
loebiT 1 mm-ia. cxovrobs damdgar mtknar 
wyalSi. volvoqsis koloniis Sida na-
wili, ZiriTadad, labovani masiTaa war-
modgenili. kolonias qmnis 1000-mde 
msxlis formis ujredi, romlebic ci-
toplazmuri ZafebiTaa gaerTianebuli. 
miuxedavad imisa, rom es ujredebi evg-
lenas ujredis msgavsia, mas erTi qroma-
tofori da ori Solti aqvs.

tipi _ infuzoriebi. arsebobs infu-
zoriebis ramdenime klasi. infuzoria-
qalamana (d) am tipis yvelaze gavrcele-
buli warmomadgenelia (klasi _ wamwamo-
vani infuzoriebi). ujredis garsi (1) 
SedarebiT mkvrivia da mas mudmiv formas 
unrCunebs. ujredis zedapirze daaxlo-
ebiT 10-15 aTasi wamwamia (2). ujredis 
SigniT ori mfeTqavi vakuoli (3) da ori 
birTvia (didi da patara). didi birTvi (4) 
ujredSi mimdinare yvela procesze _ 
kvebaze, sunTqvaze, nivTierebaTa cvlaze 
da a. S. _ agebs pasuxs, patara birTvi (5) ki 
sqesobriv procesSi monawileobs. qala-
manas sxeulze aris Rarisebri piris 
xvreli (6) da sacleli (7).

klasi _

sarkodinebi

klasi _ 

Soltianebi

klasi _ 

wamwamovani 

infuzoriebi

a

b

g

d

daadgineT Sesabamisoba

a) erTujrediani organizmi, romelsac mudmivi 
forma ar aqvs. b) umartivesebi, romlebsac ori 
mfeTqavi vakuoli aqvT. g) umartivesebi, romlebsac 
mcenaresaviTac SeuZliaT kveba da cxoveliviTac.
d) erTi Solti aqvs gadaadgilebisTvis.
e) crufexebi aqvs. v) Rarisebri piris xvreli aqvs.

a) Cveulebrivi 
ameba

b) mwvane evglena

g) infuzoria-
qalamana

1

2
3

4

5

2

3

45
6

7

1

26. erTujredianebis cxovelqmedeba da mravalferovneba  

erTujredianebi 
erTiani organizmiviT 
funqcionireben.

• cxovelqmedebis ra procesebi SeiniSneba maTSi?

• ris meSveobiT xorcieldeba es procesebi?

gadaitaneT cxrili rveulSi. gamoiyeneT informacia sxvadasxva klasebis 
warmomadgenlebis Sesaxeb da SeavseT cxrili.

vimsjeloT Sedegebze: rogoraa dakavSirebuli erTmaneTTan erTujrediane-
bis agebuleba da cxovelqmedebis procesebi?

cxovelis dasaxeleba

samoZrao organoidebi

birTvebis raodenoba

mfeTqavi vakuolebis raodenoba

SuqmgrZnobiare Tvalaki

klasi _
sarkodinebi

erTujredianebSi mimdinare cxovelqmedebis ZiriTadi procesebia: 
moZraoba, kveba, gamoyofa, sunTqva, gaRizianebadoba da gamravleba.

erTujredianebis cxovelqmedebis ZiriTadi procesebi.

erTujrediani cxovelebis moZraoba. erTujredianebi sxvadasxva struq-
turuli warmonaqmnebiT gadaadgildebian. amebis crufexebi misi citoplazmis 
sxvadasxva mimarTulebiT gadadenis Sedegad warmoiqmneba. isini moZraobasa da 
kvebaSi monawileobs. Soltebi mwvane evglenisa da volvoqsis wina nawilSi 
mdebareobs. Soltis spiraluri moZraoba win gadaadgilebas uzrunvelyofs. 
wamwamebis erToblivi da erTdrouli moqmedeba infuzoria-qalamanas gadaad-
gilebas ganapirobebs.

klasi _
Soltianebi

klasi _ 
wamwamovani infuzoriebi

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

saqmianobasaqmianobasaqmianoba
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1. sistematikuri kategoriebis dasaxelebe-
bi moaTavseT sqemis Sesabamis grafebSi: 
sarkomastigoforebi, wamwamiani infuzoriebi, 
sarkodinebi, Soltianebi, Cveulebrivi ameba, 
infuzoriebi, mwvane evglena, erTujrediane-
bi, infuzoria- qalamana.
2. amoarCieT swori pasuxi:
_ araxelsayreli garemo pirobebis gadatana umartivesebs cistis/zigotis 

meSveobiT SeuZlia.
_ amebas/qalamanas ori birTvi aqvs.
_ mwvane evglenas ujredSi fotosinTezis procesis mimdinareobas 

SuqmgrZnobiare Tvalaki/qloroplastebi uzrunvelyofs.
_ infuzoria-qalamana wamwamebis/Soltebis daxmarebiT gadaadgildeba.
_ volvoqsis koloniis Semqmnel ujredebs ori/erTi Solti aqvs.

qvesamefo

tipi

klasi

saxeoba

amebas ujredi warmoqmnis crufexebs (5).
klasi _ Soltianebi. am klasis yvelaze 

gavrcelebuli warmomadgenelia mwvane 
evglena (b), romelic damdgar wyalSi 
binadrobs. amebisgan gansxvavebiT, misi 
ujredi garedan SedarebiT mkvrivi 
garsiTaa (1) dafaruli da sxeulis mudmiv 
formas inarCunebs. evglenas erTi Solti 
(2) aqvs, romlis saSualebiTac gadaad-
gildeba. garda amisa, mas gaaCnia Suq-
mgrZnobiare `wiTeli Tvalaki~ (3), erTi 
mfeTqavi vakuoli (4), didi birTvi (5) da 
20-25 qromatofori (6 ) ,  romelic 
qlorofils Seicavs da fotosinTezis 
procesSi monawileobs.

volvoqsi (g) warmoadgens burTuli-
sebr kolonias, romlis diametri daax-
loebiT 1 mm-ia. cxovrobs damdgar mtknar 
wyalSi. volvoqsis koloniis Sida na-
wili, ZiriTadad, labovani masiTaa war-
modgenili. kolonias qmnis 1000-mde 
msxlis formis ujredi, romlebic ci-
toplazmuri ZafebiTaa gaerTianebuli. 
miuxedavad imisa, rom es ujredebi evg-
lenas ujredis msgavsia, mas erTi qroma-
tofori da ori Solti aqvs.

tipi _ infuzoriebi. arsebobs infu-
zoriebis ramdenime klasi. infuzoria-
qalamana (d) am tipis yvelaze gavrcele-
buli warmomadgenelia (klasi _ wamwamo-
vani infuzoriebi). ujredis garsi (1) 
SedarebiT mkvrivia da mas mudmiv formas 
unrCunebs. ujredis zedapirze daaxlo-
ebiT 10-15 aTasi wamwamia (2). ujredis 
SigniT ori mfeTqavi vakuoli (3) da ori 
birTvia (didi da patara). didi birTvi (4) 
ujredSi mimdinare yvela procesze _ 
kvebaze, sunTqvaze, nivTierebaTa cvlaze 
da a. S. _ agebs pasuxs, patara birTvi (5) ki 
sqesobriv procesSi monawileobs. qala-
manas sxeulze aris Rarisebri piris 
xvreli (6) da sacleli (7).

klasi _

sarkodinebi

klasi _ 

Soltianebi

klasi _ 

wamwamovani 

infuzoriebi

a

b

g

d

daadgineT Sesabamisoba

a) erTujrediani organizmi, romelsac mudmivi 
forma ar aqvs. b) umartivesebi, romlebsac ori 
mfeTqavi vakuoli aqvT. g) umartivesebi, romlebsac 
mcenaresaviTac SeuZliaT kveba da cxoveliviTac.
d) erTi Solti aqvs gadaadgilebisTvis.
e) crufexebi aqvs. v) Rarisebri piris xvreli aqvs.

a) Cveulebrivi 
ameba

b) mwvane evglena

g) infuzoria-
qalamana

1

2
3

4

5

2

3

45
6

7

1

26. erTujredianebis cxovelqmedeba da mravalferovneba  

erTujredianebi 
erTiani organizmiviT 
funqcionireben.

• cxovelqmedebis ra procesebi SeiniSneba maTSi?

• ris meSveobiT xorcieldeba es procesebi?

gadaitaneT cxrili rveulSi. gamoiyeneT informacia sxvadasxva klasebis 
warmomadgenlebis Sesaxeb da SeavseT cxrili.

vimsjeloT Sedegebze: rogoraa dakavSirebuli erTmaneTTan erTujrediane-
bis agebuleba da cxovelqmedebis procesebi?

cxovelis dasaxeleba

samoZrao organoidebi

birTvebis raodenoba

mfeTqavi vakuolebis raodenoba

SuqmgrZnobiare Tvalaki

klasi _
sarkodinebi

erTujredianebSi mimdinare cxovelqmedebis ZiriTadi procesebia: 
moZraoba, kveba, gamoyofa, sunTqva, gaRizianebadoba da gamravleba.

erTujredianebis cxovelqmedebis ZiriTadi procesebi.

erTujrediani cxovelebis moZraoba. erTujredianebi sxvadasxva struq-
turuli warmonaqmnebiT gadaadgildebian. amebis crufexebi misi citoplazmis 
sxvadasxva mimarTulebiT gadadenis Sedegad warmoiqmneba. isini moZraobasa da 
kvebaSi monawileobs. Soltebi mwvane evglenisa da volvoqsis wina nawilSi 
mdebareobs. Soltis spiraluri moZraoba win gadaadgilebas uzrunvelyofs. 
wamwamebis erToblivi da erTdrouli moqmedeba infuzoria-qalamanas gadaad-
gilebas ganapirobebs.

klasi _
Soltianebi

klasi _ 
wamwamovani infuzoriebi
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erTujredianebis mravalferovneba. zogierT Tavisuflad mcxov-
reb sarkodins gakiruli niJara aqvs. aseTebs miekuTvneba sxivarebi da 
foraminiferebi. erTujredianebs Soris prazitebic gvxvdeba. sarko-
dinebis erT-erTi yvelaze gavrcelebuli paraziti warmomadgenelia 
dizenteriis ameba. parazitul cxovrebas Seguebuli dizenteriis 
ameba cxovelebisa da adamianis msxvil nawlavebSi binadrobs da iq 
wylulebs warmoqmnis. adamianis dasnebovneba dizenteriis amebis cis-
turi formiT xdeba. erTujredianebs miekuTvneba malariis para-
zitic, romelic sporianebis klasis warmomadgenelia. malariis para-
ziti adamianebSi mZime daavadebas, malarias, iwvevs, romelic maRali 
temperaturiT mimdinareobs. am daavadebis gadamtania koRo anofe-
lesi.

daasruleT winadadebebi. gamoiyeneT sakvanZo sityvebi: mfeTqavi vaku-
oli, qloroplastebi, crufexebi, gaRizianebadoba, sacleli.
1. ameba gadaadgildeba _ saSualebiT. 2. mwvane evglenas ujredSi 
fotosinTezis procesi _ mimdinareobs. 3. mtknari wylis umarti-
vesebSi nivTierebaTa cvlis Sedegad warmoqmnili produqtebi da 
zedmeti wyali _ saSualebiT gamoiyofa. 4. organizmebis unars, upasu-
xos garemo pirobebis Secvlas, _ ewodeba. 5. infuzoriebSi mounele-
beli narCenebi organizmidan _ saSualebiT gamoidevneba.

upasuxeT kiTxvebs: 1. sxivarebis zogierTi saxeobis citoplazmaSi di-
di raodenobiT wyalmcenareebia. es simbiozis tipuri magaliTia. axse-
niT, raSi gamoixateba simbiozis arsi. 2. mwvane evglenas Semcvel 
wyals daumates iodis xsnari. wyali galurjda. ratom? 3. amebebi moa-
Tavses anaduRari da oTaxis temperaturamde gagrilebuli wyliT 
savse sinjaraSi da Tavi daaxures. ramdenime xnis Semdeg amebebi dai-
xocnen. ratom?

kveba. erTujredianebis umravlesoba mza organuli nivTierebebiT ikvebeba. 
maTi sakvebi baqteriebi da sxva erTujrediani organizmebia. erTujrediane-
bis organizmSi moxvedrili sakvebis irgvliv saWmlis momnelebeli vakuoli 
warmoiqmneba. saWmlis momnelebeli wvenis moqmedeba sakvebs Slis da mas orga-
nizmi iTvisebs. mounelebeli narCenebi amebis sxeulis nebismieri wertilidan 
gamoiyofa gareT, infuzoria- qalamanas ki amisTvis specialuri  aqvs.sacleli

_ ameba crufexebiT gars Semoevleba sakvebs (a). Semdeg crufexebi Seikvreba 
da sakvebi amebis sxeulis SigniT xvdeba.

_ mwvane evglena sinaTleze fotosinTezis procesis saSualebiT qmnis 
sakvebs, sibneleSi ki mza organuli nivTierebebiT ikvebeba.

_ infuzoria-qalamanas sxeulSi sakvebi Rarisebri piridan `xaxaSi~ 
gadasvlis Semdeg xvdeba.

gamoyofa da sunTqva. uvargisi daSlis produqtebi da zedmeti wyali erTuj-
rediani organizmebis sxeulidan mfeTqavi vakuolis saSualebiT gamoidevneba. 
erTujrediani organizmebi sxeulis zedapiriT sunTqaven. sunTqvis procesSi 
organizmis sicocxlisTvis saWiro energia gamoiyofa.
gaRizianebadoba. erTujredianebs axasiaTebT unari, upasuxon garemos iseTi 
faqtorebis zegavlenas, rogorebicaa temperatura, qimiuri zemoqmedeba, sak-
vebi. ase, magaliTad, ameba da infuzoria sakvebis mimarTulebiT an, piriqiT, 
wyalSi Cagdebuli marilis kristalebis sawinaaRmdego mimarTulebiT gadaad-
gildebian.
cistebis warmoqmna. araxelsayrel pirobebSi erTujrediani organizmebi aRar 
ikvebebian, maTi sxeuli mrgval formas iRebs da damcav garss ikeTebs. amri-
gad, araxelsayrel pirobebSi isini cistis mdgomareobaSi gadadian.
gamravleba. erTujrediani organizmebi ZiriTadad gayofiT mravldebian. 

a

gamravlebis procesSi jer birTvi iyofa 
Suaze, Semdeg ki _ citoplazma. infuzoria-
qalamanas SemTxvevaSi sqesobriv processac 
aqvs adgili.

amebis 
kvebis 
procesi

infuzoria-qalamanas usqeso gamravleba

27. qvesamefo _ mravalujredianebi.  tipi _ nawlavRruianebi

mravalujredianTa qvesamefos warmomadgenlebis sxeuli didi raodenobiT 
ujredebisgan Sedgeba. mravalujredianebs ZiriTadad SeuiaraRebeli Tva-
liT xiluli arsebebi miekuTvnebian. Tumca maT sxvadasxva zomebi aqvT. 
magaliTad, Tu mdinareebsa da tbebSi gavrcelebul mcenareTa zedapirebs 
davakvirdebiT, SeiZleba patara yavisferi an momwvano feris sacecebiani 
arsebebi SevniSnoT. es hidrebia.

• rogor fiqrobT, erTujredianebTan SedarebiT, ra upiratesobas floben 

  mravalujredianebi? 

mtknari wylis hidras agebuleba
samuSaos mizani: hidras agebulebis Seswavla
masalebi da aRWurviloba: mikroskopi, mtknari wylis hidras prepa-
rati an plakati hidras gamosaxulebiT.
muSaobis msvleloba: 1. daaTvaliereT preparati an hidras gamosa-
xuleba naxatze. 2. CaixateT hidras garegani agebuleba, kargad gamo-
kveTeT piri, sacecebi mis irgvliv, lanCa, nawlavis Rru.
vimsjeloT Sedegebze: 1. ramdeni Srisgan Sedgeba hidras sxeuli? 2. 
riT gansxvavdeba hidra sxva umartivesebisgan?

miuxedavad imisa, rom mravalujrediani cxovelebi erTmaneTisgan 
cxovrebis wesiT, agebulebiTa da qceviT gansxvavdebian, maT bevri 
saerTo niSani aerTianebT. maT ujredebs damoukideblad (avtono-
miurad) funqcionirebis unari ar gaaCnia. isini specializebulia gar-
kveuli funqciebis Sesasruleblad. ase magaliTad, ujredebis erTi 

b
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erTujredianebis mravalferovneba. zogierT Tavisuflad mcxov-
reb sarkodins gakiruli niJara aqvs. aseTebs miekuTvneba sxivarebi da 
foraminiferebi. erTujredianebs Soris prazitebic gvxvdeba. sarko-
dinebis erT-erTi yvelaze gavrcelebuli paraziti warmomadgenelia 
dizenteriis ameba. parazitul cxovrebas Seguebuli dizenteriis 
ameba cxovelebisa da adamianis msxvil nawlavebSi binadrobs da iq 
wylulebs warmoqmnis. adamianis dasnebovneba dizenteriis amebis cis-
turi formiT xdeba. erTujredianebs miekuTvneba malariis para-
zitic, romelic sporianebis klasis warmomadgenelia. malariis para-
ziti adamianebSi mZime daavadebas, malarias, iwvevs, romelic maRali 
temperaturiT mimdinareobs. am daavadebis gadamtania koRo anofe-
lesi.

daasruleT winadadebebi. gamoiyeneT sakvanZo sityvebi: mfeTqavi vaku-
oli, qloroplastebi, crufexebi, gaRizianebadoba, sacleli.
1. ameba gadaadgildeba _ saSualebiT. 2. mwvane evglenas ujredSi 
fotosinTezis procesi _ mimdinareobs. 3. mtknari wylis umarti-
vesebSi nivTierebaTa cvlis Sedegad warmoqmnili produqtebi da 
zedmeti wyali _ saSualebiT gamoiyofa. 4. organizmebis unars, upasu-
xos garemo pirobebis Secvlas, _ ewodeba. 5. infuzoriebSi mounele-
beli narCenebi organizmidan _ saSualebiT gamoidevneba.

upasuxeT kiTxvebs: 1. sxivarebis zogierTi saxeobis citoplazmaSi di-
di raodenobiT wyalmcenareebia. es simbiozis tipuri magaliTia. axse-
niT, raSi gamoixateba simbiozis arsi. 2. mwvane evglenas Semcvel 
wyals daumates iodis xsnari. wyali galurjda. ratom? 3. amebebi moa-
Tavses anaduRari da oTaxis temperaturamde gagrilebuli wyliT 
savse sinjaraSi da Tavi daaxures. ramdenime xnis Semdeg amebebi dai-
xocnen. ratom?

kveba. erTujredianebis umravlesoba mza organuli nivTierebebiT ikvebeba. 
maTi sakvebi baqteriebi da sxva erTujrediani organizmebia. erTujrediane-
bis organizmSi moxvedrili sakvebis irgvliv saWmlis momnelebeli vakuoli 
warmoiqmneba. saWmlis momnelebeli wvenis moqmedeba sakvebs Slis da mas orga-
nizmi iTvisebs. mounelebeli narCenebi amebis sxeulis nebismieri wertilidan 
gamoiyofa gareT, infuzoria- qalamanas ki amisTvis specialuri  aqvs.sacleli

_ ameba crufexebiT gars Semoevleba sakvebs (a). Semdeg crufexebi Seikvreba 
da sakvebi amebis sxeulis SigniT xvdeba.

_ mwvane evglena sinaTleze fotosinTezis procesis saSualebiT qmnis 
sakvebs, sibneleSi ki mza organuli nivTierebebiT ikvebeba.

_ infuzoria-qalamanas sxeulSi sakvebi Rarisebri piridan `xaxaSi~ 
gadasvlis Semdeg xvdeba.

gamoyofa da sunTqva. uvargisi daSlis produqtebi da zedmeti wyali erTuj-
rediani organizmebis sxeulidan mfeTqavi vakuolis saSualebiT gamoidevneba. 
erTujrediani organizmebi sxeulis zedapiriT sunTqaven. sunTqvis procesSi 
organizmis sicocxlisTvis saWiro energia gamoiyofa.
gaRizianebadoba. erTujredianebs axasiaTebT unari, upasuxon garemos iseTi 
faqtorebis zegavlenas, rogorebicaa temperatura, qimiuri zemoqmedeba, sak-
vebi. ase, magaliTad, ameba da infuzoria sakvebis mimarTulebiT an, piriqiT, 
wyalSi Cagdebuli marilis kristalebis sawinaaRmdego mimarTulebiT gadaad-
gildebian.
cistebis warmoqmna. araxelsayrel pirobebSi erTujrediani organizmebi aRar 
ikvebebian, maTi sxeuli mrgval formas iRebs da damcav garss ikeTebs. amri-
gad, araxelsayrel pirobebSi isini cistis mdgomareobaSi gadadian.
gamravleba. erTujrediani organizmebi ZiriTadad gayofiT mravldebian. 

a

gamravlebis procesSi jer birTvi iyofa 
Suaze, Semdeg ki _ citoplazma. infuzoria-
qalamanas SemTxvevaSi sqesobriv processac 
aqvs adgili.

amebis 
kvebis 
procesi

infuzoria-qalamanas usqeso gamravleba

27. qvesamefo _ mravalujredianebi.  tipi _ nawlavRruianebi

mravalujredianTa qvesamefos warmomadgenlebis sxeuli didi raodenobiT 
ujredebisgan Sedgeba. mravalujredianebs ZiriTadad SeuiaraRebeli Tva-
liT xiluli arsebebi miekuTvnebian. Tumca maT sxvadasxva zomebi aqvT. 
magaliTad, Tu mdinareebsa da tbebSi gavrcelebul mcenareTa zedapirebs 
davakvirdebiT, SeiZleba patara yavisferi an momwvano feris sacecebiani 
arsebebi SevniSnoT. es hidrebia.

• rogor fiqrobT, erTujredianebTan SedarebiT, ra upiratesobas floben 

  mravalujredianebi? 

mtknari wylis hidras agebuleba
samuSaos mizani: hidras agebulebis Seswavla
masalebi da aRWurviloba: mikroskopi, mtknari wylis hidras prepa-
rati an plakati hidras gamosaxulebiT.
muSaobis msvleloba: 1. daaTvaliereT preparati an hidras gamosa-
xuleba naxatze. 2. CaixateT hidras garegani agebuleba, kargad gamo-
kveTeT piri, sacecebi mis irgvliv, lanCa, nawlavis Rru.
vimsjeloT Sedegebze: 1. ramdeni Srisgan Sedgeba hidras sxeuli? 2. 
riT gansxvavdeba hidra sxva umartivesebisgan?

miuxedavad imisa, rom mravalujrediani cxovelebi erTmaneTisgan 
cxovrebis wesiT, agebulebiTa da qceviT gansxvavdebian, maT bevri 
saerTo niSani aerTianebT. maT ujredebs damoukideblad (avtono-
miurad) funqcionirebis unari ar gaaCnia. isini specializebulia gar-
kveuli funqciebis Sesasruleblad. ase magaliTad, ujredebis erTi 
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jirkvlovani 
ujredi

entoderma

Sualeduri ujredi

nervuli ujredi

a

sacecebi

piri

nawlavis Rru

lanCa

eqtoderma

entoderma

kvercxujredi

msusxavi ujredi

saWmlis 
momnelebeli 
ujredi 
SoltebiT

eqtoderma

sxivuri 
simetria

b kafsula SxamiTa da 
msusxavi ZafiT

mgrZnobiare 
bususi

msusxavi Zafi

msusxav ujredSi moTavsebulia spiralurad 
daxveuli msusxavi Zafis Secveli kafsula. 
mgrZnobiare bususebis gaRizianeba kafsulidan 
msusxavi Zafis gamotyorcnas iwvevs, romelic 
swordeba da msxverpls sxeulSi erWoba.

Tu hidras sxeulis centrze warmosaxviT 
RerZs gavavlebT, maSin sacecebi am wertili-
dan sxivebiviT gamova. aseT simetrias sxivuri 
ewodeba.

jgufi kvebas emsaxureba, meore _ gamoyofas, mesame ki _ gamravlebas.
tipi _ nawlavRruianebi. nawlavRruianTa warmomadgenlebi zRvebsa 

da mtknar wylebSi binadroben. gvxvdeba rogorc aqtiurad mcuravi, 
ise umoZrao cxovrebis wesis mqone saxeobebi. maTi sxeuli ori Srisgan 
_ eqtodermisa da entodermisgan _ Sedgeba. am tipis warmomadgen-
lebisaTvis damaxasiaTebelia nawlavis Rrusa da sxeulis zedapirze 
msusxavi ujredebis areboba. nawlavRruianebi sam klass moicaven: 
hidroidulebs, scifoidur meduzebsa da marjnis polipebs.

klasi _ hidroidulebi. maTi warmomadgenelia mtknari wylis hidra 
(a). hidra mjdomare cxovrebas eweva. sxeulis qveda nawilze mdebare 
lanCis saSualebiT is fskers an wyalqveSa sagnebs emagreba. sxeulis 
SigniT aris nawlavis Rru. es Rru garemos ukavSirdeba piris xvrelis 
saSualebiT, romelic 5-12 saceciT aris Semofargluli. sxeuli 
Sedgeba ori Sris, gareTa _ eqtodermisa da SigniTa _ entodermisgan.

eqtodermas (gareTa Sres) ramdenime saxis ujredebi qmnis: kan-
kunTovani, msusxavi (b), nervuli, Sualeduri da sasqeso. kan-kunTo-
vani ujredebi sxeulis safarvels qmnis. isini kunTovan boWkoebs Sei-
cavs. msusxavi ujredebi gansakuTrebiT didi raodenobiTaa sace-
cebSi. maT mier gamoyofili Sxami patara cxovelebs adamblavebs. 
nervul ujredebs grZeli wanazardebi aqvs. Sualeduri ujredebi 
dasabams aZlevs yvela danarCen ujredebs. sasqeso ujredebia 
spermatozoidebi da kvercxujredi, romelsac crufexebi gaaCnia.

entodermas (SigniTa Sres) Soltebiani saWmlis momnelebeli da 

g

d

jirkvlovani ujredebi qmnis.
klasi _ scifoiduri meduzebi. am klasis war-

momadgenelia meduza aurelia (g), romelic zRvis 
binadaria. hidrasgan gansxvavebiT, igi aqtiurad 
dacuravs. misi Jelesebri, gamWvirvale sxeuli 
qolgas waagavs. `qolgis~ qveda mxareze uamravi 
sacecia, msusxavi ujredebiT. sacecebi piris irgv-
liv mdebareobs. qolgis kideebze `Tvalebia~ gan-
lagebuli, romlebic Sav pigments Seicavs. medu-
zebis umravlesoba wylis zedapirTan axlos cxov-
robs, zogierTi ki (mag., stavromeduza) fskerze 
binadrobs.

klasi _ marjnis polipebi. marjnis polipebi ko-
loniuri, zogjer ki erTeuli organizmebia. erTe-
uli formis warmomadgenelia aqtinia (d), xolo ko-
loniuri formisa _ wiTeli marjnis polipebi. 
datotvili gakiruli ConCxis gamo maTi koloniebi 
buCqebs waagavs. wynar da indoeTis okeaneebSi isini 
marjnis rifebs qmnian.

kan-kunTovani ujredi

mtknari wylis hidras agebuleba
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msusxav ujredSi moTavsebulia spiralurad 
daxveuli msusxavi Zafis Secveli kafsula. 
mgrZnobiare bususebis gaRizianeba kafsulidan 
msusxavi Zafis gamotyorcnas iwvevs, romelic 
swordeba da msxverpls sxeulSi erWoba.

Tu hidras sxeulis centrze warmosaxviT 
RerZs gavavlebT, maSin sacecebi am wertili-
dan sxivebiviT gamova. aseT simetrias sxivuri 
ewodeba.

jgufi kvebas emsaxureba, meore _ gamoyofas, mesame ki _ gamravlebas.
tipi _ nawlavRruianebi. nawlavRruianTa warmomadgenlebi zRvebsa 

da mtknar wylebSi binadroben. gvxvdeba rogorc aqtiurad mcuravi, 
ise umoZrao cxovrebis wesis mqone saxeobebi. maTi sxeuli ori Srisgan 
_ eqtodermisa da entodermisgan _ Sedgeba. am tipis warmomadgen-
lebisaTvis damaxasiaTebelia nawlavis Rrusa da sxeulis zedapirze 
msusxavi ujredebis areboba. nawlavRruianebi sam klass moicaven: 
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(a). hidra mjdomare cxovrebas eweva. sxeulis qveda nawilze mdebare 
lanCis saSualebiT is fskers an wyalqveSa sagnebs emagreba. sxeulis 
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cebSi. maT mier gamoyofili Sxami patara cxovelebs adamblavebs. 
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spermatozoidebi da kvercxujredi, romelsac crufexebi gaaCnia.
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g

d

jirkvlovani ujredebi qmnis.
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kan-kunTovani ujredi

mtknari wylis hidras agebuleba
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aRniSneT hidras eqtodermasa da entodermaSi mdebare ujredebi:
1. jirkvlovani ujredebi, romlebic saWmlis momnelebel wvens gamoyofs.
2. Sualeduri ujredebi, romlebic sxva ujredebs warmoqmnis.
3. nervuli ujredebi, romlebic gaRizianebas gadascems.
4. saWmlis momnelebeli ujredebi, romlebic sakvebs inelebs.
5. msusxavi ujredebi, romlebic Tavdacvasa da sakvebis mopovebaSi monawileobs.
6. sasqeso ujredebi, romlebic sqesobriv gamravlebaSi monawileobs.

eqtoderma entoderma

1. amoarCieT swori pasuxebi

1) nawlavRruianebi orSriani/samSriani cxovelebia.

2) wyalqveSa sagnebs hidra lanCis/sacecebis saSualebiT emagreba.

3) hidras ujredis gareTa Sres eqtoderma/entoderma ewodeba.

4) hidras mgrZnobiare bususi msusxav ujredebSi/nervul ujredebSi aqvs.

1. sxeuli qolgas waagavs.
2. kirovani ConCxi aqvs.
3. Savpigmentiani Tvalebi aqvs.
4. piris xvrelis garSemo 5-12 sacecia.
5. piri sxeulis qveda nawilSia 
moTavsebuli.
6. mtknar wyalSi cxovrobs.

28. nawlavRruianTa cxovelqmedeba

ZvelberZnuli miTis mixedviT, lernes sazareli hidra Zveli saberZneTis 
yvelaze cnobilma gmirma, heraklem, mokla. magram hidras damarcxeba ioli 
ar iyo. herakle maxviliT aWrida Tavebs hidras, magram maT adgilze ori 
axali Tavi amodioda da hidra kidev ufro Zlierdeboda. maSin heraklem 
dasaxmareblad Tavis megobars, iolaoss uxmo, romelic hidras moWril 
kisers mogizgize maSxaliT wvavda, rom axali Tavi aRar amosuliyo. mxolod 
ase daamarcxes da mokles lernes hidra.

· rogor fiqrobT, hidras aRwerilobaSi ra Seesabameba sinamdviles?

moZebneT saerTo da ganmasxvavebeli niSnebi 
mtknari wylis hidrasa da meduzas Soris.
vimsjeloT Sedegebze: ra Taviseburebebis gamo 
miekuTvneba es arsebebi erT tips?

nawlavRruianTa cxovelqmedeba. nawlavRruianTa tipis yvela war-
momadgenlis cxovelqmedebis procesebi msgavsia. es msgavseba gansa-
kuTrebiT SeiniSneba iseT procesebSi, rogorebicaa: nivTierebaTa 
cvla, gaRizianebadoba da gamravleba.

moZraoba. arsebobs rogorc aqtiurad moZravi, ise naklebad moZravi naw-
lavRruianebi. naklebad moZrav formebs polipebs uwodeben, aqtiurad moZ-
ravs ki _ meduzebs.
kveba. nawlavRruianebi mtaceblebi arian. maT mier mopovebuli nadavli pi-
ris xvreliT nawlavis RruSi xvdeba, sadac mas entodermis ujredebi moine-
lebs. monelebuli sakvebi sxeulSi Seiwoveba. mounelebeli narCenebi kvlav 
nawlavis RruSi xvdeba da Semdeg piris xvreliT gareT gamoidevneba.
sunTqva. nawlavRruianebi sxeulis mTeli zedapiriT STanTqaven wyalSi 
gaxsnil Jangbads.
gamoyofa. daSlis saboloo produqtebi garemoSi sxeulis zedapiriT 
gamoiyofa.
gaRizianebadoba da refleqsi. nawlavRruianebs nervuli ujredebi aqvT. am 
ujredebis saSualebiT warmoiqmneba gaRizianebis sapasuxo reaqcia _ refleqsi.
gamravleba. xelsayrel pirobebSi nawlavRruianebi usqeso gziT mravlde-
bian, araxelsayrel pirobebSi ki _ sqesobrivi gziT. usqeso gamravleba dak-
virtviT xdeba, xolo sqesobriv gamravlebaSi sasqeso ujredebi (gametebi) 
monawileobs. sqesobrivi gamravlebisas zogierT nawlavRruianSi mdedro-
biTi da mamrobiTi sasqeso ujredebi erTsa da imave organizmSi warmo-
iqmneba. aseT organizmebs (mag., mtknari wylis hidras) hermafroditebs 
uwodeben. sxva nawlavRruianebSi mamrobiTi da mdedrobiTi ujredebi sxva-
dasxva organizmSi warmoiqmneba. aseT organizmebs calsqesianebs uwodeben.
regeneracia. nawlavRruianebs sxeulis dakarguli nawilebis aRdgenis una-
ri aqvT. am process regeneracia ewodeba. regeneracia Sualeduri ujre-
debis meSveobiT xorcieldeba.

usqeso gamravleba (dakvirtva)

nawlavRruianTa cxovelqmedeba
mtknari wylis hidra

gadaadgileba

a. klasi _ hidroidulebi

b. klasi _ scifoiduri meduzebi

g. klasi _ marjnis polipebi

gaRizianebadoba

nemsi

2. daadgineT Sesabamisoba

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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5. piri sxeulis qveda nawilSia 
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amoarCieT marTebuli mtkicebebi: 1. nawlavRruianebisTvis sxeulis sxivuri 
simetriaa damaxasiaTebeli. 2. yvela nawlavRruians msusxavi ujredebi aqvs. 
3. hidra msusxavi ujredebis SekumSvis saSualebiT gadaadgildeba. 4. yvela 
nawlavRruiani mtacebelia. 5. hidrebi gaRizianebaze ar reagireben.

amoarCieT swori pasuxi
1. planula aris:
a) meduzis sxeulis Sris 
saxelwodeba;
b) meduzis larvis saxelwodeba;
g) hidris zigotis saxelwodeba.

29. tipi _ brtyeli Wiebi

es organizmebi gaocebas iwveven, radgan erTi da imave tipis erTi warmomad-
geneli wyalSi mosriale, foToliviT faqizi arsebaa, meore ki _ zizRis 
momgvreli paraziti muclis Wia. es brtyeli Wiebia.

·  rogor fiqrobT, ra damatebiTi `sirTuleebi~ gauCndaT brtyel Wiebs 
   nawlavRruianebTan SedarebiT?

brtyeli Wiebis warmomadgenlebi rogorc mtknar, ise mlaSe wylebSi 
gvxvdebian. zogierTi maTgani parazitia. es tipi 25000-ze met saxeobas 
moicavs. maT organizms ufro rTuli agebuleba aqvs, vidre 
nawlavRruianebisas. maTi zurgisa da muclis mxridan gabrtyelebuli 
sxeuli sami Srisgan _ eqtodermis, entodermisa da mezodermisagan _ 
Sedgeba. sxeulis safari rgolur da gaswvriv kunTebTan erTad kan-
kunTovan parks qmnis. Rru, romelSic Sinagani organoebia moTavsebuli, 
parenqimiT aris amovsebuli. parenqima SemaerTebeli qsovilisgan Sed-
geba. nawlavRruianebisgan gansxvavebiT, brtyel Wiebs kargad ganviTa-
rebuli organoebi da organoTa sistemebi gaaCniaT. aqtiuri moZraobis 
gamo brtyel Wiebs ormxrivi simetria CamouyalibdaT.

Tu brtyeli Wiebis 
sxeulis gaswvriv SuaSi 
warmosaxviT sibrtyes 
gavavlebT, davinaxavT, 
rom sxeulis marjvena 
nawili marcxena nawilis 
sarkisebri anareklia. 
aseT simetrias ormxrivs 
uwodeben.

tipi _ brtyeli Wiebi Semdeg klasebs aerTianebs: wamwamiani Wiebi, 
mwovelebi, lentisebri Wiebi da sxv.

klasi _ wamwamiani Wiebi. am klasis yvelaze gavrcelebuli warmo-

daaTvaliereT suraTebi. romel suraTzea gamosaxuli 
nawlavRruianebis tipis warmomadgeneli? qvemoT moy-
vanili CamonaTvalidan amoarCieT nawlavRruianebis-
Tvis damaxasiaTebeli niSnebi (danarCeni niSnebi 
brtyel Wiebs exeba).
niSnebi: 1. sxeuli ujredebis ori Srisgan Sedgeba. 2. 
sxeuli ujredebis sami Srisgan Sedgeba. 3. sxeulis 
simetria sxivuria. 4. sxeulis simetria ormxrivia. 5. 
aqvs kan-kunTovani parki. 6. ar aqvs qsovilebi da 
organoebi. 7.  aqvs msusxavi ujredebi.

klasi _ wamwamiani Wiebi

Tvali

piri

Tavi

xaxa

gamomyofi 
sistemawamwamebi

a

b

klasi _ mwovelebi

piris 
misawovari

muclis misawovari

2. meduzebisa da sxva nawlavRruianebis 
saerTo niSania:

a) msusxavi ujredebis arseboba;
b) cxovrebis umoZrao wesi;
g) aqtiuri moZraoba.

madgenelia TeTri planaria (a). es Wia 
gubeebsa da sxva damdgar wylebSi binad-
robs. planariis gamWvirvale TeTri 
sxeuli zomiT 1.5_3 sm-s aRwevs. garedan 
wamwamebiTaa dafaruli (aqedan modis am 
klasis saxelwodeba). planariis brtyeli 
sxeulis wina nawili gafarToebulia. aq 
aris ganlagebuli mokle mgrZnobiare 
sacecebi da ori Savi pigmenturi Tvali. 
muclis mxareze moTavsebulia piri. 
moZraobasa da sxeulis formis SecvlaSi 
sxeulis safarvelis qveS ganlagebuli 
kunTebi monawileobs. Sinagan organoebs 
Soris moTavsebuli parenqima sxeuls da-
zianebisgan icavs da samarago sakvebi 
nivTierebebis wyaros rolsac asrulebs.

klasi _ mwovelebi. am klasis paraziti 
Wiaa RviZlis orpira (b), romelic adami-
anisa da cxovelis organizmSi cxo-
vrobs. misi sxeulis sigrZe 3-4 sm-ia. 
foTlis formis sxeuli muclisa da 
zurgis mxridan gabrtyelebulia. sxe-
ulis wina nawilSi moTavsebuli piris 
kideebi gamsxvilebulia da kunTovan pi-
ris misawovars qmnis. muclis misawov-
ris meSveobiT RviZlis orpira RviZls 
emagreba. piris misawovris saSualebiT 
ki es Wia maspinZeli organizmis RviZ-
liTa da sisxliT ikvebeba.

klasi _ lentisebri Wiebi. am Wiebs mi-
ekuTvneba xaris soliteri, romlis 
sigrZe 4-10 m-ia. zrdasruli xaris so-
literi adamianis wvril nawlavebSi 
parazitobs. Wiis sxeuli Sedgeba Tavis, 
mokle kisrisa da nawevrebisgan, romel-
Ta ricxvi 1000-s aRwevs. Tavze oTxi 
kunTovani misawovari aqvs, romelTa 
saSualebiT is nawlavebs emagreba. xaris 
soliteri kisris nawevrebis warmoqmnis 
xarjze izrdeba sigrZeSi. nawevrebis 
ricxvi mudmivad izrdeba.

g

klasi _ lentisebri (Tasmisebri) Wiebi

misawovrebi

Tavi

_ brtyeli Wiis suraTis gaTvaliswinebiT, ra niSnebs daamatebdiT am 
   CamonaTvals?
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amoarCieT marTebuli mtkicebebi: 1. nawlavRruianebisTvis sxeulis sxivuri 
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Sedgeba. sxeulis safari rgolur da gaswvriv kunTebTan erTad kan-
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parenqimiT aris amovsebuli. parenqima SemaerTebeli qsovilisgan Sed-
geba. nawlavRruianebisgan gansxvavebiT, brtyel Wiebs kargad ganviTa-
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gamo brtyel Wiebs ormxrivi simetria CamouyalibdaT.

Tu brtyeli Wiebis 
sxeulis gaswvriv SuaSi 
warmosaxviT sibrtyes 
gavavlebT, davinaxavT, 
rom sxeulis marjvena 
nawili marcxena nawilis 
sarkisebri anareklia. 
aseT simetrias ormxrivs 
uwodeben.

tipi _ brtyeli Wiebi Semdeg klasebs aerTianebs: wamwamiani Wiebi, 
mwovelebi, lentisebri Wiebi da sxv.

klasi _ wamwamiani Wiebi. am klasis yvelaze gavrcelebuli warmo-

daaTvaliereT suraTebi. romel suraTzea gamosaxuli 
nawlavRruianebis tipis warmomadgeneli? qvemoT moy-
vanili CamonaTvalidan amoarCieT nawlavRruianebis-
Tvis damaxasiaTebeli niSnebi (danarCeni niSnebi 
brtyel Wiebs exeba).
niSnebi: 1. sxeuli ujredebis ori Srisgan Sedgeba. 2. 
sxeuli ujredebis sami Srisgan Sedgeba. 3. sxeulis 
simetria sxivuria. 4. sxeulis simetria ormxrivia. 5. 
aqvs kan-kunTovani parki. 6. ar aqvs qsovilebi da 
organoebi. 7.  aqvs msusxavi ujredebi.

klasi _ wamwamiani Wiebi

Tvali

piri

Tavi

xaxa

gamomyofi 
sistemawamwamebi

a

b

klasi _ mwovelebi

piris 
misawovari

muclis misawovari

2. meduzebisa da sxva nawlavRruianebis 
saerTo niSania:

a) msusxavi ujredebis arseboba;
b) cxovrebis umoZrao wesi;
g) aqtiuri moZraoba.

madgenelia TeTri planaria (a). es Wia 
gubeebsa da sxva damdgar wylebSi binad-
robs. planariis gamWvirvale TeTri 
sxeuli zomiT 1.5_3 sm-s aRwevs. garedan 
wamwamebiTaa dafaruli (aqedan modis am 
klasis saxelwodeba). planariis brtyeli 
sxeulis wina nawili gafarToebulia. aq 
aris ganlagebuli mokle mgrZnobiare 
sacecebi da ori Savi pigmenturi Tvali. 
muclis mxareze moTavsebulia piri. 
moZraobasa da sxeulis formis SecvlaSi 
sxeulis safarvelis qveS ganlagebuli 
kunTebi monawileobs. Sinagan organoebs 
Soris moTavsebuli parenqima sxeuls da-
zianebisgan icavs da samarago sakvebi 
nivTierebebis wyaros rolsac asrulebs.

klasi _ mwovelebi. am klasis paraziti 
Wiaa RviZlis orpira (b), romelic adami-
anisa da cxovelis organizmSi cxo-
vrobs. misi sxeulis sigrZe 3-4 sm-ia. 
foTlis formis sxeuli muclisa da 
zurgis mxridan gabrtyelebulia. sxe-
ulis wina nawilSi moTavsebuli piris 
kideebi gamsxvilebulia da kunTovan pi-
ris misawovars qmnis. muclis misawov-
ris meSveobiT RviZlis orpira RviZls 
emagreba. piris misawovris saSualebiT 
ki es Wia maspinZeli organizmis RviZ-
liTa da sisxliT ikvebeba.

klasi _ lentisebri Wiebi. am Wiebs mi-
ekuTvneba xaris soliteri, romlis 
sigrZe 4-10 m-ia. zrdasruli xaris so-
literi adamianis wvril nawlavebSi 
parazitobs. Wiis sxeuli Sedgeba Tavis, 
mokle kisrisa da nawevrebisgan, romel-
Ta ricxvi 1000-s aRwevs. Tavze oTxi 
kunTovani misawovari aqvs, romelTa 
saSualebiT is nawlavebs emagreba. xaris 
soliteri kisris nawevrebis warmoqmnis 
xarjze izrdeba sigrZeSi. nawevrebis 
ricxvi mudmivad izrdeba.

g

klasi _ lentisebri (Tasmisebri) Wiebi

misawovrebi

Tavi

_ brtyeli Wiis suraTis gaTvaliswinebiT, ra niSnebs daamatebdiT am 
   CamonaTvals?
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nervuli bmebi
nervuli kvanZebi

nervuli 
Reroebi

nervuli sistema

7170

gadaixazeT cxrili samuSao rveulSi, gamoiyeneT saxelmZRvanelos teqsti da SeavseT is.
tipi _ brtyeli Wiebi

klasebi
warmomadgenlebi
sabinadro garemo
sxeulis agebuleba

1. moZebneT msgavseba da gansxvaveba brtyel Wiebsa da nawlavRruianebs Soris.

saerTo niSnebi
ganmasxvavebeli niSnebi

nawlavRruianebi brtyeli Wiebi

2. upasuxeT kiTxvebs: a) CamoTvaleT Seswavlili organizmebis is ZiriTadi 
niSnebi, romelTa gamoc isini erT romelime tips miakuTvnes. b) ra Tavise-
burebis gamo dayves brtyeli Wiebi sxvadasxva klasebad?

30. brtyeli Wiebis cxovelqmedeba

eqimma gasinja avadmyofi, romelic muclis tkivils, gulisrevasa da pirRe-
binebas uCioda da daaskvna, rom pacientma, savaraudod, dabinZurebuli wyalsa-
tevidan aRebuli wyali dalia.

• rogor mivida eqimi am daskvnamde?

brtyeli Wiebis cxovelqmedeba. cxovelqmedebis procesebs miekuTvneba 
moZraoba, kveba, sunTqva, daSlis produqtebis gamoyofa da gamravleba.

ridiebiT  _ mravalricxovani arxebiT daqselili varskvlavuri formis 
ujredebiT _ aris warmodgenili. maTi saSualebiT organizmis cxove-
lqmedebis procesSi dagrovili daSlis produqtebi gareT gamoiyofa.

nervuli sistema. brtyeli Wiebis nervuli sistema sxeulis wina nawilSi 
mdebare ori nervuli kvanZisa da maTgan gamomavali nervuli Reroebisgan 
Sedgeba. nervuli Reroebi ganivi bmebiTaa erTmaneTTan dakavSirebuli.

SegrZnebis organoebi. brtyeli Wiebis Tavisuflad mcxovreb formebs 
mgrZnobiare wanazardebi da Tvalebi aqvT. mwovelebsa da lentisebrTa war-
momadgenlebs, romlebic parazitul cxovrebas ewevian, SegrZnebis orga-
noebi ar gaaCniaT.

gamravleba. brtyeli Wiebi hermafroditebia, anu maT organizmSi aris 
rogorc mamrobiTi, ise mdedrobiTi sasqeso organoebi. zrdasrul warmo-
madgenlebSi mdedrobiTi sasqeso ujredebi sakvercxeebSi mwifdeba, 
mamrobiTi ki _ saTesleebSi.

ganviTareba. wamwamiani brtyeli Wiebis ganayofierebuli kvercxujre-
didan axali individebi warmoiqmneba. sxva brtyel Wiebs, romlebic parazi-
tul cxovrebas ewevian, rTuli sasicocxlo cikli gaaCniaT, romelic mas-
pinZlis monacvleobiT mimdinareobs. zrdasruli individi, Cveulebriv, e.w. 
ZiriTadi maspinZlis organizmSi cxovrobs da viTardeba, larvis stadiaSi 
myofi ki _ Sualeduri maspinZlis organizmSi. Sualeduri maspinZeli 
SeiZleba erTi an ori iyos. paraziti ZiriTadi maspinZlis organizmSi unda 
moxvdes, raTa iq zrdasrul Wiad iqces da kvercxebi dados. brtyel Wiebs 
kargad aqvT ganviTarebuli regeneraciis unari.

TeTri planarias nervuli, saWmlis momnelebeli, sasqeso da gamomyofi sistema

brtyeli Wiebis moZraoba. brtyeli Wiebi ZiriTadad kunTebis SekumSvis 
xarjze moZraoben. wamwamiani Wiebis SemTxvevaSi am procesSi wamwamebic 
monawileobs.

saWmlis momnelebeli sistema da kveba. brtyeli Wiebis saWmlis 
momnelebeli sistema piriT iwyeba. nawlavis bolo nawili brmad mTavrdeba, 
analuri xvreli ar arsebobs. mounelebeli narCenebi isev piris xvreliT 
gamoiyofa garemoSi. brtyeli Wiebis zogierT warmomadgenels (mag., 
lentisebr Wiebs) saWmlis momnelebeli sistema ar gaaCnia da sakvebs 
sxeulis mTeli zedapiriT STanTqavs.

sunTqva. brtyel Wiebs sunTqvis specialuri organoebi ar gaaCniaT. 
wamwamiani Wiebis organizmSi wyalSi gaxsnili Jangbadi Sedis, xolo nax-
SirorJangi maTi sxeulis mTeli zedapiriT gamoiyofa. parazituli cxov-
rebis wesis gamo mwovelebi da lentisebri Wiebi aqtiurad ar sunTqaven.

gamomyofi sistema. brtyel WiebSi gamomyofi sistema e. w. protonef-

gansazRvreT brtyeli Wiebis organizmis organoTa garkveuli sistemis Sesa-
bamisi organoebisa da maTi nawilebis saxelwodebaTa nomrebi. 1. daqselili 
arxebi; 2. saTesleebi 3. piris xvreli; 4. protonefridiebi _ varskvlavuri 
ujredebi; 5. xaxa; 6. nervuli kvanZebi; 7. sakvercxeebi; 8. nawlavi; 9. nervuli 
Reroebi.

kvercxebi

zrdasruli 
Wia

yuradRebiT daaTvaliereT suraTi ̀ xaris soliteris ganviTarebis cikli~. 
upasuxeT kiTxvebs: 1. sad binadrobs xaris soliteris larva? 2. rogor 
xvdeba xaris soliteri adamianis organizmSi? 3. rogor aviciloT Tavidan 
xaris soliteriT 
dasnebovneba?

saWmlis momnelebeli 
sistema

datotvili 
nawlavi

piri
xaxa

gamomyofi sistema

(protonefri-
diuli sistema)

varskvla-
visebri 
ujredi 

(protonefridia)

sakvercxeebi

saTesleebi

sasqeso 
sistema

saWmlis momnelebeli sistema: _ gamomyofi sistema: _ nervuli sistema:_ 

sasqeso sistema: _
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nervuli 
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gadaixazeT cxrili samuSao rveulSi, gamoiyeneT saxelmZRvanelos teqsti da SeavseT is.
tipi _ brtyeli Wiebi

klasebi
warmomadgenlebi
sabinadro garemo
sxeulis agebuleba

1. moZebneT msgavseba da gansxvaveba brtyel Wiebsa da nawlavRruianebs Soris.

saerTo niSnebi
ganmasxvavebeli niSnebi

nawlavRruianebi brtyeli Wiebi

2. upasuxeT kiTxvebs: a) CamoTvaleT Seswavlili organizmebis is ZiriTadi 
niSnebi, romelTa gamoc isini erT romelime tips miakuTvnes. b) ra Tavise-
burebis gamo dayves brtyeli Wiebi sxvadasxva klasebad?

30. brtyeli Wiebis cxovelqmedeba

eqimma gasinja avadmyofi, romelic muclis tkivils, gulisrevasa da pirRe-
binebas uCioda da daaskvna, rom pacientma, savaraudod, dabinZurebuli wyalsa-
tevidan aRebuli wyali dalia.

• rogor mivida eqimi am daskvnamde?

brtyeli Wiebis cxovelqmedeba. cxovelqmedebis procesebs miekuTvneba 
moZraoba, kveba, sunTqva, daSlis produqtebis gamoyofa da gamravleba.

ridiebiT  _ mravalricxovani arxebiT daqselili varskvlavuri formis 
ujredebiT _ aris warmodgenili. maTi saSualebiT organizmis cxove-
lqmedebis procesSi dagrovili daSlis produqtebi gareT gamoiyofa.

nervuli sistema. brtyeli Wiebis nervuli sistema sxeulis wina nawilSi 
mdebare ori nervuli kvanZisa da maTgan gamomavali nervuli Reroebisgan 
Sedgeba. nervuli Reroebi ganivi bmebiTaa erTmaneTTan dakavSirebuli.

SegrZnebis organoebi. brtyeli Wiebis Tavisuflad mcxovreb formebs 
mgrZnobiare wanazardebi da Tvalebi aqvT. mwovelebsa da lentisebrTa war-
momadgenlebs, romlebic parazitul cxovrebas ewevian, SegrZnebis orga-
noebi ar gaaCniaT.

gamravleba. brtyeli Wiebi hermafroditebia, anu maT organizmSi aris 
rogorc mamrobiTi, ise mdedrobiTi sasqeso organoebi. zrdasrul warmo-
madgenlebSi mdedrobiTi sasqeso ujredebi sakvercxeebSi mwifdeba, 
mamrobiTi ki _ saTesleebSi.

ganviTareba. wamwamiani brtyeli Wiebis ganayofierebuli kvercxujre-
didan axali individebi warmoiqmneba. sxva brtyel Wiebs, romlebic parazi-
tul cxovrebas ewevian, rTuli sasicocxlo cikli gaaCniaT, romelic mas-
pinZlis monacvleobiT mimdinareobs. zrdasruli individi, Cveulebriv, e.w. 
ZiriTadi maspinZlis organizmSi cxovrobs da viTardeba, larvis stadiaSi 
myofi ki _ Sualeduri maspinZlis organizmSi. Sualeduri maspinZeli 
SeiZleba erTi an ori iyos. paraziti ZiriTadi maspinZlis organizmSi unda 
moxvdes, raTa iq zrdasrul Wiad iqces da kvercxebi dados. brtyel Wiebs 
kargad aqvT ganviTarebuli regeneraciis unari.

TeTri planarias nervuli, saWmlis momnelebeli, sasqeso da gamomyofi sistema

brtyeli Wiebis moZraoba. brtyeli Wiebi ZiriTadad kunTebis SekumSvis 
xarjze moZraoben. wamwamiani Wiebis SemTxvevaSi am procesSi wamwamebic 
monawileobs.

saWmlis momnelebeli sistema da kveba. brtyeli Wiebis saWmlis 
momnelebeli sistema piriT iwyeba. nawlavis bolo nawili brmad mTavrdeba, 
analuri xvreli ar arsebobs. mounelebeli narCenebi isev piris xvreliT 
gamoiyofa garemoSi. brtyeli Wiebis zogierT warmomadgenels (mag., 
lentisebr Wiebs) saWmlis momnelebeli sistema ar gaaCnia da sakvebs 
sxeulis mTeli zedapiriT STanTqavs.

sunTqva. brtyel Wiebs sunTqvis specialuri organoebi ar gaaCniaT. 
wamwamiani Wiebis organizmSi wyalSi gaxsnili Jangbadi Sedis, xolo nax-
SirorJangi maTi sxeulis mTeli zedapiriT gamoiyofa. parazituli cxov-
rebis wesis gamo mwovelebi da lentisebri Wiebi aqtiurad ar sunTqaven.

gamomyofi sistema. brtyel WiebSi gamomyofi sistema e. w. protonef-

gansazRvreT brtyeli Wiebis organizmis organoTa garkveuli sistemis Sesa-
bamisi organoebisa da maTi nawilebis saxelwodebaTa nomrebi. 1. daqselili 
arxebi; 2. saTesleebi 3. piris xvreli; 4. protonefridiebi _ varskvlavuri 
ujredebi; 5. xaxa; 6. nervuli kvanZebi; 7. sakvercxeebi; 8. nawlavi; 9. nervuli 
Reroebi.

kvercxebi

zrdasruli 
Wia

yuradRebiT daaTvaliereT suraTi ̀ xaris soliteris ganviTarebis cikli~. 
upasuxeT kiTxvebs: 1. sad binadrobs xaris soliteris larva? 2. rogor 
xvdeba xaris soliteri adamianis organizmSi? 3. rogor aviciloT Tavidan 
xaris soliteriT 
dasnebovneba?

saWmlis momnelebeli 
sistema

datotvili 
nawlavi

piri
xaxa

gamomyofi sistema

(protonefri-
diuli sistema)

varskvla-
visebri 
ujredi 

(protonefridia)

sakvercxeebi

saTesleebi

sasqeso 
sistema

saWmlis momnelebeli sistema: _ gamomyofi sistema: _ nervuli sistema:_ 

sasqeso sistema: _

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

saqmianobasaqmianobasaqmianoba

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

333

  Ç
ap üçün deyil



amoarCieT marTebuli mtkicebebi:  1. brtyeli Wiebis sxeuli ori Srisgan 
Sedgeba. 2. brtyeli Wiebis sxeuls ormxrivi simetria axasiaTebs. 3. 
brtyel Wiebs Soris parazituli formebi gvxvdeba. 4. brtyel Wiebs 
SegrZnebis organoebi ar gaaCniaT. 5. brtyel Wiebs ganviTarebuli aqvT 
sisxlis mimoqcevis sistema. 6. brtyeli Wiebi calsqesianebi arian. 7. 
brtyeli Wiebis saWmlis momnelebeli sistema analuri xvreliT 
bolovdeba. 8. brtyeli Wiebi sxeulis mTeli zedapiriT sunTqaven. 9. 
planaria mtacebelia. 10. brtyeli Wiebis organoebs Soris sxeulis Rru  
amovsebulia parenqimiT.

31. tipi _ mrgvali Wiebi.  mrgvali Wiebis cxovelqmedeba

`Wamis win xelebi daibane!~ ̀ ratom Wam gaurecxav xils?~  _ ase sayvedurobda 

xSirad Cems megobars, ferhads, dedamisi. Tavidan es Segonebebi sruliad 

zedmeti meCveneboda, magram mogvianebiT mivxvdi, rom is marTali iyo.

• rogor fiqrobT, ratom sTxovda deda ferhads, Wamis win xelebi daebana da 
  xili kargad gaerecxa?

samuSaos mizani: mrgvali Wiebis agebulebis gacnoba
aRWurviloba: Stativiani lupa, mikroskopi, mza preparatebi an plakatebi.
muSaobis msvleloba: 1. daaTvaliereT mikroskopiT mrgvali Wiebis prepa-

mrgvali Wiebi: maTi momrgvalebuli, daunawevrebeli sxeuli Tavsa 
da boloSi wamaxvilebulia. mrgval Wiebs siTxiT amovsebuli 
pirveladi sxeulis Rru aqvT. brtyeli Wiebisgan gansxvavebiT, maT 
analuri xvreli gaaCniaT, romliTac nawlavi bolovdeba.

klasi _ namdvili mrgvali Wiebi. am Wiebis nawili Tavisuflad 
mcxovrebia, nawili ki _ paraziti. adamianis askarida da maxvila am 
klasis Wiebis farTod gavrcelebuli warmomadgenlebia.

adamianis askarida. askarida parazitul cxovrebas eweva. zrdas-
ruli individi adamianis wvril nawlavebSi binadrobs. misi sigrZe 20-
40 sm-ia. mamri askarida mdedrze mcire zomisaa. askaridis sxeulis 
wina boloSi piria sami tuCiT, xolo ukana boloSi _ analuri xvreli. 
brtyeli Wiebisgan gansxvavebiT, parazit mrgval Wiebs mimagrebis 
specialuri organoebi ar gaaCniaT.

adamianis askaridas cxovelqmedeba 
sxeulis safarveli. askaridas sxeuli garedan mkvrivi kutikuliT aris 

dafaruli. kutikula mdgradia saWmlis momnelebeli wvenebis zemoqmedebis 

mimarT da Wias sxeuls qimiuri da meqanikuri dazianebisgan icavs. Signidan 

safarvelze gaswvrivi kunTebia mimagrebuli. es yvelaferi erTad kan-
kunTovan parks qmnis.
moZraoba. gaswvrivi kunTebis saSualebiT askaridas ar SeuZlia sxeulis 

damokleba da dagrZeleba da amitom talRiseburad moZraobs.
saWmlis momnelebeli sistema. askaridas sxeulis wina nawilSi moTavsebul 

pirs gars akravs sami tuCi, riTac paraziti mWidrod emagreba adamianis 

nawlavis kedels. piridan sakvebi xaxaSi, saylapavSi da bolos nawlavSi 

xvdeba, romelic analuri xvreliT mTavrdeba. swored analuri xvrelidan 

gamoiyofa organizmis mier mounelebeli sakvebis narCenebi.
sunTqva.  askaridas sunTqvis specialuri organoebi ar gaaCnia. zrdasruli 

askarida uJangbado garemoSi cxovrobs.
gamomyofi sistema. adamianis askaridas gamomyofi sistema warmodgenilia 

wyvili gamomyofi arxiT, romlebic erT sadinrad erTdeba da muclis mxa-

res xvreliT ixsneba.
nervuli sistema. askaridas nervuli sistema warmodgenilia xaxisirgvlivi 
rgoliT da misgan gamomavali nervuli totebiT.

SegrZnebis organoebi. parazituli cxovrebidan gamomdinare, askaridas  

SegrZnebis specialuri organoebi ar gaaCnia.
sasqeso sistema da gamravleba. adamianis askarida calsqesiani arsebaa. 

mdedr askaridas aqvs wyvili, xolo mamrs _ erTi Zafisebri sasqeso organo.
adamianis askaridas ganviTareba. ganviTarebaSi ar monawileobs Sualeduri 

maspinZeli. adamianis nawlavebSi mcxovrebi zrdasruli askaridas kver-

cxebi ganavalTan erTad xvdeba garemoSi. sakmarisi tenianobisa da haeriT 

uzrunvelyofis pirobebSi kvercxebis SigniT larvebi mwifdeba. swored 

aseT periodSia adamianisTvis saSiSi askaridas kvercxebi. dabinZurebuli 

wyalTan an sakvebTan erTad askaridas kvercxebi adamianis nawlavebSi xvde-

ba, sadac saWmlis momnelebeli wvenebis zemoqmedebiT kvercxebis garsi 

ixsneba, larvebi gareT gamodian, xvreten nawlavis kedels, gadadian 

sisxlSi da iqidan filtvebSi xvdebian. filtvebSi larvebis ganviTareba 

mTavrdeba. isini azianeben filtvis qsovils da amis gamo adamians xvela 

askaridas Sinagani agebuleba

piri
kani

nawlavi saSvilosno

kvercxsavali

analuri 
xvreli

sakvercxeebi

rati an plakatebi maTi gamosaxulebiT. gansaz-
RvreT mrgvali Wiebis forma. 2. plakatis mixed-
viT gaarkvieT mamrobiTi da mdedrobiTi indivi-
debis msgavseba da gansxvaveba. 3. CaixateT isini 
samuSao rveulSi.
vimsjeloT Sedegebze: riT gansxvavdebian mrgva-
li Wiebi brtyeli Wiebisgan?

7372
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amoarCieT marTebuli mtkicebebi:  1. brtyeli Wiebis sxeuli ori Srisgan 
Sedgeba. 2. brtyeli Wiebis sxeuls ormxrivi simetria axasiaTebs. 3. 
brtyel Wiebs Soris parazituli formebi gvxvdeba. 4. brtyel Wiebs 
SegrZnebis organoebi ar gaaCniaT. 5. brtyel Wiebs ganviTarebuli aqvT 
sisxlis mimoqcevis sistema. 6. brtyeli Wiebi calsqesianebi arian. 7. 
brtyeli Wiebis saWmlis momnelebeli sistema analuri xvreliT 
bolovdeba. 8. brtyeli Wiebi sxeulis mTeli zedapiriT sunTqaven. 9. 
planaria mtacebelia. 10. brtyeli Wiebis organoebs Soris sxeulis Rru  
amovsebulia parenqimiT.

31. tipi _ mrgvali Wiebi.  mrgvali Wiebis cxovelqmedeba

`Wamis win xelebi daibane!~ ̀ ratom Wam gaurecxav xils?~  _ ase sayvedurobda 

xSirad Cems megobars, ferhads, dedamisi. Tavidan es Segonebebi sruliad 

zedmeti meCveneboda, magram mogvianebiT mivxvdi, rom is marTali iyo.

• rogor fiqrobT, ratom sTxovda deda ferhads, Wamis win xelebi daebana da 
  xili kargad gaerecxa?

samuSaos mizani: mrgvali Wiebis agebulebis gacnoba
aRWurviloba: Stativiani lupa, mikroskopi, mza preparatebi an plakatebi.
muSaobis msvleloba: 1. daaTvaliereT mikroskopiT mrgvali Wiebis prepa-

mrgvali Wiebi: maTi momrgvalebuli, daunawevrebeli sxeuli Tavsa 
da boloSi wamaxvilebulia. mrgval Wiebs siTxiT amovsebuli 
pirveladi sxeulis Rru aqvT. brtyeli Wiebisgan gansxvavebiT, maT 
analuri xvreli gaaCniaT, romliTac nawlavi bolovdeba.

klasi _ namdvili mrgvali Wiebi. am Wiebis nawili Tavisuflad 
mcxovrebia, nawili ki _ paraziti. adamianis askarida da maxvila am 
klasis Wiebis farTod gavrcelebuli warmomadgenlebia.

adamianis askarida. askarida parazitul cxovrebas eweva. zrdas-
ruli individi adamianis wvril nawlavebSi binadrobs. misi sigrZe 20-
40 sm-ia. mamri askarida mdedrze mcire zomisaa. askaridis sxeulis 
wina boloSi piria sami tuCiT, xolo ukana boloSi _ analuri xvreli. 
brtyeli Wiebisgan gansxvavebiT, parazit mrgval Wiebs mimagrebis 
specialuri organoebi ar gaaCniaT.

adamianis askaridas cxovelqmedeba 
sxeulis safarveli. askaridas sxeuli garedan mkvrivi kutikuliT aris 

dafaruli. kutikula mdgradia saWmlis momnelebeli wvenebis zemoqmedebis 

mimarT da Wias sxeuls qimiuri da meqanikuri dazianebisgan icavs. Signidan 

safarvelze gaswvrivi kunTebia mimagrebuli. es yvelaferi erTad kan-
kunTovan parks qmnis.
moZraoba. gaswvrivi kunTebis saSualebiT askaridas ar SeuZlia sxeulis 

damokleba da dagrZeleba da amitom talRiseburad moZraobs.
saWmlis momnelebeli sistema. askaridas sxeulis wina nawilSi moTavsebul 

pirs gars akravs sami tuCi, riTac paraziti mWidrod emagreba adamianis 

nawlavis kedels. piridan sakvebi xaxaSi, saylapavSi da bolos nawlavSi 

xvdeba, romelic analuri xvreliT mTavrdeba. swored analuri xvrelidan 

gamoiyofa organizmis mier mounelebeli sakvebis narCenebi.
sunTqva.  askaridas sunTqvis specialuri organoebi ar gaaCnia. zrdasruli 

askarida uJangbado garemoSi cxovrobs.
gamomyofi sistema. adamianis askaridas gamomyofi sistema warmodgenilia 

wyvili gamomyofi arxiT, romlebic erT sadinrad erTdeba da muclis mxa-

res xvreliT ixsneba.
nervuli sistema. askaridas nervuli sistema warmodgenilia xaxisirgvlivi 
rgoliT da misgan gamomavali nervuli totebiT.

SegrZnebis organoebi. parazituli cxovrebidan gamomdinare, askaridas  

SegrZnebis specialuri organoebi ar gaaCnia.
sasqeso sistema da gamravleba. adamianis askarida calsqesiani arsebaa. 

mdedr askaridas aqvs wyvili, xolo mamrs _ erTi Zafisebri sasqeso organo.
adamianis askaridas ganviTareba. ganviTarebaSi ar monawileobs Sualeduri 

maspinZeli. adamianis nawlavebSi mcxovrebi zrdasruli askaridas kver-

cxebi ganavalTan erTad xvdeba garemoSi. sakmarisi tenianobisa da haeriT 

uzrunvelyofis pirobebSi kvercxebis SigniT larvebi mwifdeba. swored 

aseT periodSia adamianisTvis saSiSi askaridas kvercxebi. dabinZurebuli 

wyalTan an sakvebTan erTad askaridas kvercxebi adamianis nawlavebSi xvde-

ba, sadac saWmlis momnelebeli wvenebis zemoqmedebiT kvercxebis garsi 

ixsneba, larvebi gareT gamodian, xvreten nawlavis kedels, gadadian 

sisxlSi da iqidan filtvebSi xvdebian. filtvebSi larvebis ganviTareba 

mTavrdeba. isini azianeben filtvis qsovils da amis gamo adamians xvela 

askaridas Sinagani agebuleba

piri
kani

nawlavi saSvilosno

kvercxsavali

analuri 
xvreli

sakvercxeebi

rati an plakatebi maTi gamosaxulebiT. gansaz-
RvreT mrgvali Wiebis forma. 2. plakatis mixed-
viT gaarkvieT mamrobiTi da mdedrobiTi indivi-
debis msgavseba da gansxvaveba. 3. CaixateT isini 
samuSao rveulSi.
vimsjeloT Sedegebze: riT gansxvavdebian mrgva-
li Wiebi brtyeli Wiebisgan?
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Sualeduri 
maspinZeli

ZiriTadi (saboloo) 
maspinZeli

larvis stadia lokokinas 
sxeulSi

cistawamwamebiani 
larva

kvercxi

zrdasruli individi

kudiani larva

1. ganiv ganakveTSi sxeuli mrgvalia.
2. hermafroditia.
3. sawovrebi ar gaaCnia.
4. sxeuls gabrtyelebuli forma aqvs.
5. nawlavi brmad bolovdeba.

daadgineT Sesabamisoba:

a. brtyeli Wiebi

b. mrgvali Wiebi

1. amoarCieT swori pasuxi:  1. mrgvali Wiebi brtyeli Wiebisgan analuri xvrelis 
arsebobiT/ararsebobiT gansxvavdebian. 2. mrgval Wiebs rgoluri da gaswvrivi/ 
mxolod gaswvrivi kunTebi aqvT. 3. askaridas moneleba adamianis nawlavebSi ar 
xdeba, radgan misi sxeuli kutikuliTaa/wamwamebiTaa dafaruli.
2. upasuxeT kiTxvebs: a) rogor aisaxa mrgvali Wiebis kunTebis agebulebis 
Tavisebureba moZraobis tipze? b) riT aixsneba mrgval WiebSi SegrZnebis 
organoebis ganuviTarebloba?

7574

ewyeba. naxvelTan erTad, xaxis gavliT, larvebi piris RruSi xvdebian, 

gadaylapvisas xelmeored aRmoCndebian wvril nawlavebSi, sadac zrdas-

rul parazitebad gardaiqmnebian.

adamianis askaridas sasicocxlo cikli

niadagi

kvercxilarvis Semcveli kvercxi 

axlad 
`gamoCekili~ 
larva

sisxlis 
nakadi

zrdasruli larva

larva gulSi

larva 
filtvebSi

larva 
traqeaSi

larvis Semcveli kvercxi 

iylapeba adamianis mier

sqesobrivad momwifebuli 

individebi nawlavebSi

larva xaxaSi

larvis ganmeorebiTi 
gadaylapva

larva 
RviZlSi

RviZlis orpiras 
sasicocxlo 
cikli

32. WiebiT gamowveuli saSiSi daavadebebi 

mrgvali Wia ankilostoma adamianebSi iwvevs daavadebas, saxelwodebiT anki-
lostomozi. ankilostoma wvril nawlavebSi parazitobs. kvercxidan ganviTa-
rebuli larva adamianis organizmSi SeiZleba sakvebTan erTad moxvdes an kanidan 
SeiWras sisxlSi. zogierT SemTxvevaSi daavadeba sikvdiliTac mTavrdeba.

џ kidev romel organoebSi SeiZleba parazitobdnen Wiebi? rogor SeuZlia 
adamians Tavis dacva da parazituli WiebiT dasnebovnebis arideba?

suraTis mixedviT gansazRvreT wyvili paraziti-maspinZeli. gamoiyeneT cocxa-
li organizmebis saxelebi da cnebebi: ̀ ZiriTadi maspinZeli~, ̀ paraziti~, ̀ brtye-
li Wia~ da SeadgineT suraTze gamosaxuli movlenis gamomxatveli winadadebebi.

WiebiT gamowveuli daavadebebi. parazituli Wiebi adamianebSi sxva-
dasxva daavadebebs iwveven. xaris soliteris ZiriTadi (saboloo) mas-
pinZeli adamiania, Sualeduri ki _ msxvilfexa rqosani pirutyvi. ada-
mianis organizmSi am parazitis larvebi cudad moxarSul xorcTan 
erTad SeiZleba moxvdes. daavadebas, romelsac xaris soliteri iwvevs, 
teniarinqozi ewodeba. adamianisTvis saSiS daavadebas, eqinokokozs, 
lentisebri (Tasmisebri) Wiebis sxva warmomadgeneli, eqinokoki, iwvevs. 
misi ZiriTadi maspinZeli mtaceblebia (ZaRli, kata, daTvi, tura, mgeli 
da sxv.), xolo Sualeduri maspinZeli _ adamiani an msxvilfexa rqosani 
pirutyvi. adamianis organizmSi Tavdapirvelad parazitis kvercxebi 
xvdeba (ZaRlis an katis bewvTan erTad Caiylapeba, mag, upatrono 
cxovelis moferebisas). kvercxebidan ganviTarebuli larvebi sisxlis 
saSualebiT  filtvebSi an sxva Sinagan organoebSi xvdeba. aq yalibdeba 
toqsikuri siTxiT savse eqinokokuri buStukebi, romlebic TandaTan 
izrdeba da SeiZleba bavSvis Tavis zomis gaxdes.

_ ra saerTo Taviseburebebi aerTianebs yvela parazits?
_ kidev romel parazit Wias icnobT?
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Sualeduri 
maspinZeli

ZiriTadi (saboloo) 
maspinZeli

larvis stadia lokokinas 
sxeulSi

cistawamwamebiani 
larva

kvercxi

zrdasruli individi

kudiani larva

1. ganiv ganakveTSi sxeuli mrgvalia.
2. hermafroditia.
3. sawovrebi ar gaaCnia.
4. sxeuls gabrtyelebuli forma aqvs.
5. nawlavi brmad bolovdeba.

daadgineT Sesabamisoba:

a. brtyeli Wiebi

b. mrgvali Wiebi

1. amoarCieT swori pasuxi:  1. mrgvali Wiebi brtyeli Wiebisgan analuri xvrelis 
arsebobiT/ararsebobiT gansxvavdebian. 2. mrgval Wiebs rgoluri da gaswvrivi/ 
mxolod gaswvrivi kunTebi aqvT. 3. askaridas moneleba adamianis nawlavebSi ar 
xdeba, radgan misi sxeuli kutikuliTaa/wamwamebiTaa dafaruli.
2. upasuxeT kiTxvebs: a) rogor aisaxa mrgvali Wiebis kunTebis agebulebis 
Tavisebureba moZraobis tipze? b) riT aixsneba mrgval WiebSi SegrZnebis 
organoebis ganuviTarebloba?

7574

ewyeba. naxvelTan erTad, xaxis gavliT, larvebi piris RruSi xvdebian, 

gadaylapvisas xelmeored aRmoCndebian wvril nawlavebSi, sadac zrdas-

rul parazitebad gardaiqmnebian.

adamianis askaridas sasicocxlo cikli

niadagi

kvercxilarvis Semcveli kvercxi 

axlad 
`gamoCekili~ 
larva

sisxlis 
nakadi

zrdasruli larva

larva gulSi

larva 
filtvebSi

larva 
traqeaSi

larvis Semcveli kvercxi 

iylapeba adamianis mier

sqesobrivad momwifebuli 

individebi nawlavebSi

larva xaxaSi

larvis ganmeorebiTi 
gadaylapva

larva 
RviZlSi

RviZlis orpiras 
sasicocxlo 
cikli

32. WiebiT gamowveuli saSiSi daavadebebi 

mrgvali Wia ankilostoma adamianebSi iwvevs daavadebas, saxelwodebiT anki-
lostomozi. ankilostoma wvril nawlavebSi parazitobs. kvercxidan ganviTa-
rebuli larva adamianis organizmSi SeiZleba sakvebTan erTad moxvdes an kanidan 
SeiWras sisxlSi. zogierT SemTxvevaSi daavadeba sikvdiliTac mTavrdeba.

џ kidev romel organoebSi SeiZleba parazitobdnen Wiebi? rogor SeuZlia 
adamians Tavis dacva da parazituli WiebiT dasnebovnebis arideba?

suraTis mixedviT gansazRvreT wyvili paraziti-maspinZeli. gamoiyeneT cocxa-
li organizmebis saxelebi da cnebebi: ̀ ZiriTadi maspinZeli~, ̀ paraziti~, ̀ brtye-
li Wia~ da SeadgineT suraTze gamosaxuli movlenis gamomxatveli winadadebebi.

WiebiT gamowveuli daavadebebi. parazituli Wiebi adamianebSi sxva-
dasxva daavadebebs iwveven. xaris soliteris ZiriTadi (saboloo) mas-
pinZeli adamiania, Sualeduri ki _ msxvilfexa rqosani pirutyvi. ada-
mianis organizmSi am parazitis larvebi cudad moxarSul xorcTan 
erTad SeiZleba moxvdes. daavadebas, romelsac xaris soliteri iwvevs, 
teniarinqozi ewodeba. adamianisTvis saSiS daavadebas, eqinokokozs, 
lentisebri (Tasmisebri) Wiebis sxva warmomadgeneli, eqinokoki, iwvevs. 
misi ZiriTadi maspinZeli mtaceblebia (ZaRli, kata, daTvi, tura, mgeli 
da sxv.), xolo Sualeduri maspinZeli _ adamiani an msxvilfexa rqosani 
pirutyvi. adamianis organizmSi Tavdapirvelad parazitis kvercxebi 
xvdeba (ZaRlis an katis bewvTan erTad Caiylapeba, mag, upatrono 
cxovelis moferebisas). kvercxebidan ganviTarebuli larvebi sisxlis 
saSualebiT  filtvebSi an sxva Sinagan organoebSi xvdeba. aq yalibdeba 
toqsikuri siTxiT savse eqinokokuri buStukebi, romlebic TandaTan 
izrdeba da SeiZleba bavSvis Tavis zomis gaxdes.

_ ra saerTo Taviseburebebi aerTianebs yvela parazits?
_ kidev romel parazit Wias icnobT?
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7776

xnis ganmavlobaSi unda vxarSoT; garda amisa, upatrono ZaRlebTan da 
katebTan kontaqtis Semdeg xelebi sapniT saguldagulod unda 
davibanoT; im teritoriaze, sadac gavrcelebulia ankilostoma, unda 
moveridoT SiSveli fexebiT siaruls; xili da bostneuli sakvebad 
gamoyenebis win gamdinare wyliT kargad unda gavrecxoT.

parazituli Wiebis mier moyenebuli ziani. Wiebi, romlebic adami-
anis an cxovelis (Sinauris Tu gareulis) organizmSi parazitoben,  
maT qsovilebsa da organoebs azianeben da sxvadasxva saxis moSxamvas 
iwveven. ase magaliTad, askarida, romelic adamianis wvril nawlavebSi 
binadrobs, maspinZeli organizmisTvis momSxamvel nivTierebas 
gamoyofs, iwvevs nawlavur aSlilobas, gulisrevasa da Rebinebas, 
sxvadasxva xasiaTis tkivils da a. S.

Wiebis Segueba parazituli cxovrebis wesTan. parazituli cxov-
rebis gamo Wiebis umravlesobas Camouyalibda mimagrebis specialuri 
organoebi _ misawovrebi da kauWebi, kargad ganuviTarda sasqeso sis-
tema. maTi kvercxebis didi nawili araxelsayreli garemo pirobebis 
zegavleniT iRupeba. amitom isini Zalian bevr kvercxs deben.

SeavseT cxrili:

1. Sualeduri maspinZeli

2. ZiriTadi (saboloo) maspinZeli

3. dazianebuli organo

4. dasnebovnebis gzebi

RviZlis orpira xaris soliteri adamianis askarida

1. amoarCieT parazitul cxovrebasTan Seguebis saSualebebi: 1) kanze wamwa-
mebis arseboba. 2) misamagrebeli misawovrebis arseboba. 3) ganviTareba mas-
pinZlis SecvliT. 4. sxeulis mTeli zedapiriT sunTqva. 5) kargad ganviTa-
rebuli sasqeso sistema.

2. upasuxeT kiTxvebs: 1) avadmyofi uCivis tkivils muclis areSi, usiamovno 
gemos pirSi. ganavalSi SeiniSneba TeTri nawevrebi. rogor fiqrobT, romeli 
WiiT aris dasnebovnebuli avadmyofi? 2) askarida nawlavebSi binadrobs. 
ratom ar inelebs mas saWmlis momnelebeli wveni?

33. tipi _ rgolovani Wiebi

frinvelebis gundi raRacas gamalebiT kenkavda axlad moxnul miwaSi.
_ Wiayelebs eZeben, _ Tqva papam.
_ papa, sad miaqvT Citebs napovni Wiebi?
_ bartyebis gamosakvebad, es xom maTi sayvareli saWmelia.

• kidev ra mniSvneloba aqvT Wiebs bunebaSi?

samuSaos mizani: Wiayelas agebulebis Taviseburebebis Seswavla.

aRWurviloba: cocxali Wiayelebi, pinceti, sqeli qaRaldi, minis natexi, lupa.

muSaobis msvleloba: 1. amoiyvaneT Wiayela qilidan da moaTavseT minaze. mona-
xeT Semsxvileba _ sartyeli, romelic sxeulis wina nawilSi mdebareobs. dai-
TvaleT, ramdeni segmentisgan Sedgeba is. 2. gansazRvreT, riT gansxvavdeba Wia-
yelas wina, ukana, zurgisa da muclis mxareebi erTmaneTisgan. 3. lupiT daaT-
valiereT Wiayela da gaarkvieT muclis mxareze jagris raodenoba. 4. CaixateT 
Wiayela rveulSi da mis nawilebs saxelwodebebi miuwereT.

vimsjeloT Sedegebze: sxeulis rogori agebuleba aqvs Wiayelas?

mrgvali Wiebis warmomadgeneli 
bavSvTa enterobiusi (adamianis maxvi-
la), rogorc wesi, bavSvebis nawlavebSi 
parazitobs. dedali Wia nawlavidan ga-
modis da analuri xvrelis irgvliv 
kvercxebs debs, rac Zlier qavils iw-
vevs. qavilis Sedegad Wiis kvercxebi  
TiTebs ekvris da frCxilebqveS xvdeba 
ase SeiZleba ganmeorebiTi dasnebovneba.

Wiebis winaaRmdeg brZolis xerxebi. 
parazituli daavadebebis winaaRmdeg 
brZolis dros mTavaria profilaqti-
kuri RonisZiebebi. daavadebis Tavi-
dan asacileblad unda moveridoT da-
binZurebul sasmel wyals; xorci didi 

eqinokokis sasicocxlo cikli

Sualeduri 
maspinZeli

ZiriTadi 
maspinZeli

zrdasruli 
individi

kvercxi

larva 6
kauWiT

buStuki

rgolovani Wiebi. am tipis warmomadgenlebi binadroben niadagSi, 
mtknar da marilian wylebSi. tipi daaxloebiT 8000 saxeobas moicavs. maTi 
sxeuli Sinagani tixrebiT dayofilia segmentebad, rasac garegani rgo-
lebi Seesabameba. aqedanaa maTi saxelwodebac _ rgolovani Wiebi.

rgolovani Wiebis kan-kunTovani parki Sedgeba epiTeluri Srisgan, 
romelic sxeuls faravs, da mis qveS arsebuli rgoluri da gaswvrivi 
kunTebisgan. mrgvali Wiebisgan gansxvavebiT, rgolovani Wiebis sxeulis 
Rru erTSriani kedliTaa SemosazRvruli da sxeulis e. w. meoreul Rrus 
_ celoms _ qmnis. es Rru savsea siTxiT da masSia moTavsebuli Sinagani 
organoebi. Rrus siTxe Wiayelas sxeulSi ConCxis funqcias asrulebs _ 
simtkices aniWebs mas da nivTierebaTa cvlis procesSic monawileobs. 
rgolovan Wiebs sam ZiriTad klasad yofen. esenia: mcirejagriani Wiebi, 
mravaljagriani Wiebi da wurblebi.

mcirejagriani Wiebi. am Wiebs sxeulis muclis mxares mcire raodenobis 
wvrili da mokle jagari aqvT. am klasis yvelaze gavrcelebuli warmo-
madgenelia Wiayela. Wiayelebi tenian, neSompaliT mdidar niadagSi binad-
roben. maTi mowiTalo-moyavisfro sxeuli 80-dan-180-mde segmentisgan 
Sedgeba. sxeulis sigrZe 10-15 sm-ia. 
sxeulis wina nawilze SeiniSneba 
Semsxvileba _ sartyeli.

mravaljagriani Wiebi. am Wiebis 
sxeulis TiToeul segments orive 
gverdze mravalricxovani jagari 
(aqedan modis maTi saxelwodeba) 
aqvs. mravaljagriani Wiebis gav-
rcelebuli warmomadgenlebia 
nereisi da zRvis Wiayela. nereisi 
qviSaSi gakeTebul soroebSi an 
lamSi cxovrobs.

segmentebad dayofil sxeulze 

mcirejagriani 
Wiebi

Wiayela

mravaljagriani 
Wiebi

nereisi zRvis 
Wiayela

wurblebi

samedicino 
wurbela
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xnis ganmavlobaSi unda vxarSoT; garda amisa, upatrono ZaRlebTan da 
katebTan kontaqtis Semdeg xelebi sapniT saguldagulod unda 
davibanoT; im teritoriaze, sadac gavrcelebulia ankilostoma, unda 
moveridoT SiSveli fexebiT siaruls; xili da bostneuli sakvebad 
gamoyenebis win gamdinare wyliT kargad unda gavrecxoT.

parazituli Wiebis mier moyenebuli ziani. Wiebi, romlebic adami-
anis an cxovelis (Sinauris Tu gareulis) organizmSi parazitoben,  
maT qsovilebsa da organoebs azianeben da sxvadasxva saxis moSxamvas 
iwveven. ase magaliTad, askarida, romelic adamianis wvril nawlavebSi 
binadrobs, maspinZeli organizmisTvis momSxamvel nivTierebas 
gamoyofs, iwvevs nawlavur aSlilobas, gulisrevasa da Rebinebas, 
sxvadasxva xasiaTis tkivils da a. S.

Wiebis Segueba parazituli cxovrebis wesTan. parazituli cxov-
rebis gamo Wiebis umravlesobas Camouyalibda mimagrebis specialuri 
organoebi _ misawovrebi da kauWebi, kargad ganuviTarda sasqeso sis-
tema. maTi kvercxebis didi nawili araxelsayreli garemo pirobebis 
zegavleniT iRupeba. amitom isini Zalian bevr kvercxs deben.

SeavseT cxrili:

1. Sualeduri maspinZeli

2. ZiriTadi (saboloo) maspinZeli

3. dazianebuli organo

4. dasnebovnebis gzebi

RviZlis orpira xaris soliteri adamianis askarida

1. amoarCieT parazitul cxovrebasTan Seguebis saSualebebi: 1) kanze wamwa-
mebis arseboba. 2) misamagrebeli misawovrebis arseboba. 3) ganviTareba mas-
pinZlis SecvliT. 4. sxeulis mTeli zedapiriT sunTqva. 5) kargad ganviTa-
rebuli sasqeso sistema.

2. upasuxeT kiTxvebs: 1) avadmyofi uCivis tkivils muclis areSi, usiamovno 
gemos pirSi. ganavalSi SeiniSneba TeTri nawevrebi. rogor fiqrobT, romeli 
WiiT aris dasnebovnebuli avadmyofi? 2) askarida nawlavebSi binadrobs. 
ratom ar inelebs mas saWmlis momnelebeli wveni?

33. tipi _ rgolovani Wiebi

frinvelebis gundi raRacas gamalebiT kenkavda axlad moxnul miwaSi.
_ Wiayelebs eZeben, _ Tqva papam.
_ papa, sad miaqvT Citebs napovni Wiebi?
_ bartyebis gamosakvebad, es xom maTi sayvareli saWmelia.

• kidev ra mniSvneloba aqvT Wiebs bunebaSi?

samuSaos mizani: Wiayelas agebulebis Taviseburebebis Seswavla.

aRWurviloba: cocxali Wiayelebi, pinceti, sqeli qaRaldi, minis natexi, lupa.

muSaobis msvleloba: 1. amoiyvaneT Wiayela qilidan da moaTavseT minaze. mona-
xeT Semsxvileba _ sartyeli, romelic sxeulis wina nawilSi mdebareobs. dai-
TvaleT, ramdeni segmentisgan Sedgeba is. 2. gansazRvreT, riT gansxvavdeba Wia-
yelas wina, ukana, zurgisa da muclis mxareebi erTmaneTisgan. 3. lupiT daaT-
valiereT Wiayela da gaarkvieT muclis mxareze jagris raodenoba. 4. CaixateT 
Wiayela rveulSi da mis nawilebs saxelwodebebi miuwereT.

vimsjeloT Sedegebze: sxeulis rogori agebuleba aqvs Wiayelas?

mrgvali Wiebis warmomadgeneli 
bavSvTa enterobiusi (adamianis maxvi-
la), rogorc wesi, bavSvebis nawlavebSi 
parazitobs. dedali Wia nawlavidan ga-
modis da analuri xvrelis irgvliv 
kvercxebs debs, rac Zlier qavils iw-
vevs. qavilis Sedegad Wiis kvercxebi  
TiTebs ekvris da frCxilebqveS xvdeba 
ase SeiZleba ganmeorebiTi dasnebovneba.

Wiebis winaaRmdeg brZolis xerxebi. 
parazituli daavadebebis winaaRmdeg 
brZolis dros mTavaria profilaqti-
kuri RonisZiebebi. daavadebis Tavi-
dan asacileblad unda moveridoT da-
binZurebul sasmel wyals; xorci didi 

eqinokokis sasicocxlo cikli

Sualeduri 
maspinZeli

ZiriTadi 
maspinZeli

zrdasruli 
individi

kvercxi

larva 6
kauWiT

buStuki

rgolovani Wiebi. am tipis warmomadgenlebi binadroben niadagSi, 
mtknar da marilian wylebSi. tipi daaxloebiT 8000 saxeobas moicavs. maTi 
sxeuli Sinagani tixrebiT dayofilia segmentebad, rasac garegani rgo-
lebi Seesabameba. aqedanaa maTi saxelwodebac _ rgolovani Wiebi.

rgolovani Wiebis kan-kunTovani parki Sedgeba epiTeluri Srisgan, 
romelic sxeuls faravs, da mis qveS arsebuli rgoluri da gaswvrivi 
kunTebisgan. mrgvali Wiebisgan gansxvavebiT, rgolovani Wiebis sxeulis 
Rru erTSriani kedliTaa SemosazRvruli da sxeulis e. w. meoreul Rrus 
_ celoms _ qmnis. es Rru savsea siTxiT da masSia moTavsebuli Sinagani 
organoebi. Rrus siTxe Wiayelas sxeulSi ConCxis funqcias asrulebs _ 
simtkices aniWebs mas da nivTierebaTa cvlis procesSic monawileobs. 
rgolovan Wiebs sam ZiriTad klasad yofen. esenia: mcirejagriani Wiebi, 
mravaljagriani Wiebi da wurblebi.

mcirejagriani Wiebi. am Wiebs sxeulis muclis mxares mcire raodenobis 
wvrili da mokle jagari aqvT. am klasis yvelaze gavrcelebuli warmo-
madgenelia Wiayela. Wiayelebi tenian, neSompaliT mdidar niadagSi binad-
roben. maTi mowiTalo-moyavisfro sxeuli 80-dan-180-mde segmentisgan 
Sedgeba. sxeulis sigrZe 10-15 sm-ia. 
sxeulis wina nawilze SeiniSneba 
Semsxvileba _ sartyeli.

mravaljagriani Wiebi. am Wiebis 
sxeulis TiToeul segments orive 
gverdze mravalricxovani jagari 
(aqedan modis maTi saxelwodeba) 
aqvs. mravaljagriani Wiebis gav-
rcelebuli warmomadgenlebia 
nereisi da zRvis Wiayela. nereisi 
qviSaSi gakeTebul soroebSi an 
lamSi cxovrobs.

segmentebad dayofil sxeulze 

mcirejagriani 
Wiebi

Wiayela

mravaljagriani 
Wiebi

nereisi zRvis 
Wiayela

wurblebi

samedicino 
wurbela
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rgolovani Wiebis cxovelqmedeba
rgolovani Wiebis moZraoba. rgolovani Wiebis moZraobaSi mniSvne-
lovan rols asrulebs kan-kunTovan parkSi arsebuli kunTebi da 
jagari. magaliTad, rodesac Wiis rgoluri kunTebi ikumSeba, sxeu-
lis wina nawili wvrildeba da advilad gadis niadagis nawilakebs 
Soris. gaswvrivi kunTebis SekumSvisas Wiis wina nawili msxvildeba 

7978

ipoveT mcdari mtkicebebi da gadaakeTeT marTebulad:  1. rgolovani Wiebi 
mxolod niadagSi binadroben. 2. Wiayelas sxeulis Rru parenqimiTaa amov-
sebuli. 3. nereisi mravaljagrianTa klass miekuTvneba. 4. wurblebs aqvT gver-
diTi wanazardebi da jagari. 5. Wiayela mcirejagrianTa klass miekuTvneba.

1. SeavseT winadadebebi:1. Wiayelas sartyeli _ nawilTan axlos mdebareobs. 
2. Wiayela kunTebis SekumSviTa da _ gadaadgildeba. 3. Wiayelas aqvs _ agebu-
leba. 4. parazituli cxovrebis wesis mqone rgolovani Wiebis warmomad-
genelia _ . 5. Wiayela cxovrobs _ niadagSi.
2. moZebneT da axseniT Secdomebi TxzulebaSi: `zafxuli sofelSi gavatare. 
umcros ZmasTan erTad xeebs vuvlidi: vrwyavdiT, niadags vufxvierebdiT, 
Wiayelebs vacilebdiT, radgan Cemi Zmis azriT, Wiayelebi xeebs zians ayeneb-
dnen. muSaobis Semdeg xelebs sapniT saguldagulod vibandiT, radgan 
frCxilebis qveS SeiZleba niadagTan erTad RviZlis orpiras kvercxebic 
moxvedriliyo. mokled, zafxuli Sinaarsianad gavatareT.

34. rgolovani Wiebis cxovelqmedeba

mSral amindSi rgolovani Wiebi niadagis 
siRrmeSi Zvrebian, wvimian amindSi ki 
zedapirze amodian. • rogor fiqrobT, rasTan aris es 

  movlena dakavSirebuli?

samuSaos mizani: Wiayelas moZraobaze dakvirveba. gaRizianebaze sapasuxo 
reaqciis gansazRvra.
aRWurviloba: cocxali Wiayelebi, pinceti, Taviani xaxvis naWeri, sqeli qa-
Raldi, minis naWeri.
muSaobis msvleloba: 1. amoiyvaneT Wiayela qilidan da moaTavseT jer 
qaRaldze, Semdeg ki _ wyliT dasvelebul minaze. 

kargad aris gamoyofili Tavis, tanisa da kudis nawilebi. Tavze ori wyvili 
Tvalia, wyvili mgrZnobiare saceci da piri, sacecebiTa da ybebiT.

klasi _ wurblebi. wurbela mtacebelia an parazitul cxovrebas 
eweva. sxeuli segmentebad aqvs dayofili. sxeulis wina da ukana mxares 
segmentebi Sezrdilia da or misawovars qmnis. misawovrebis daxma-
rebiT wurbela msxverpls iWers an moZraobisas sxvadasxva sagans 
emagreba. jagari da wanazardebi gverdebze ar gaaCnia. kunTebi kargad 
aqvs ganviTarebuli. wurblebis klasidan yvelaze cnobilia samedi-
cino wurbela.

rgolovani Wiebis mniSvneloba. rgolovani Wiebis zogierTi war-
momadgeneli kargi sakvebia TevzebisTvis. garda amisa, isini nawla-
vebiT organul nivTierebebs gamoyofen da niadags neSompaliT amdid-
reben. xels uwyoben wyalsatevebis gasufTavebas.

2. daakvirdiT mis moZraobas. 

3. SeexeT pincetiT an mis wina nawilTan miitaneT 

xaxvis naWeri da daakvirdiT Wiayelas reaqcias gare-

gan gamRizianeblebze.

vimsjeloT Sedegebze:
1. ratom ismis Cumi Sriali qaRaldze Wiayelas gada-

adgilebisas? ris saSualebiT gadaadgildeba igi?

2. rogori saxis reaqcia SeamCnieT pincetiT Sexe-

bisas an xaxvis nawilis miaxloebisas?

 Wiayelas agebuleba

da niadagis nawilebs gawev-gamowevs. nereisi ki wyalsatevis fskerze frTi-
sebri ̀ fexebiT~ daxoxavs.
saWmlis momnelebeli sistema da kveba. rgolovani Wiebis saWmlis momne-
lebeli sistema iwyeba piriT da mTavrdeba analuri xvreliT. Wiayela nia-
dagSi arsebuli neSompaliT ikvebeba. sakvebis daqucmacebas kuWis kunTebis 
muSaoba uwyobs xels. nereisis sakvebs wyalmcenareebi da wylis Zalian 
patara cxovelebi warmoadgens. wurblebis umravlesoba cxovelisa da ada-
mianis sisxliT ikvebeba. Tavdasxmisas wurbela kunTovani xorTumiT azia-
nebs msxverplis kans da sisxlSi uSvebs nivTierebas, romelic mis Sededebas 
uSlis xels rogorc WrilobaSi, ise wurblis kuWSic.
sisxlis mimoqcevis sistema. Wiayelas sisxlis mimoqcevis sistema Sedgeba 
zurgisa da muclis sisxlZarRvebisgan, romlebic rgoluri sisxlZarRve-
biT uerTdeba erTmaneTs. ramdenime yvelaze msxvili sisxlZarRvi sqeldeba 
da ̀ gulis~ funqcias asrulebs. sisxlZarRvebi mravaljeradad itoteba da 

xaxiszeda 
nervuli 
kvanZi `guli~

zurgis 
sisxl-
ZarRvi CiCaxvi kuWi nawlavisaylapavi

rgoluri 
kunTi

gaswvrivi ‘
kunTi

muclis 
nervuli 
kvanZi

xaxa

metanefridiebi

xaxisirgvlivi 
nervuli rkali

xaxisqveSa nervuli kvanZi

piri

muclis 
nervuli 
Zewkvi

muclis 
sisxlZarRvi

rgoluri 
sisxlZarRvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

saqmianobasaqmianoba  _ laboratoriuli samuSao. Wiayelas moZraoba da gaRizi-saqmianoba _ laboratoriuli samuSao. Wiayelas moZraoba da gaRizi-
                                                                                 anebadoba

333

  Ç
ap üçün deyil



rgolovani Wiebis cxovelqmedeba
rgolovani Wiebis moZraoba. rgolovani Wiebis moZraobaSi mniSvne-
lovan rols asrulebs kan-kunTovan parkSi arsebuli kunTebi da 
jagari. magaliTad, rodesac Wiis rgoluri kunTebi ikumSeba, sxeu-
lis wina nawili wvrildeba da advilad gadis niadagis nawilakebs 
Soris. gaswvrivi kunTebis SekumSvisas Wiis wina nawili msxvildeba 
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ipoveT mcdari mtkicebebi da gadaakeTeT marTebulad:  1. rgolovani Wiebi 
mxolod niadagSi binadroben. 2. Wiayelas sxeulis Rru parenqimiTaa amov-
sebuli. 3. nereisi mravaljagrianTa klass miekuTvneba. 4. wurblebs aqvT gver-
diTi wanazardebi da jagari. 5. Wiayela mcirejagrianTa klass miekuTvneba.

1. SeavseT winadadebebi:1. Wiayelas sartyeli _ nawilTan axlos mdebareobs. 
2. Wiayela kunTebis SekumSviTa da _ gadaadgildeba. 3. Wiayelas aqvs _ agebu-
leba. 4. parazituli cxovrebis wesis mqone rgolovani Wiebis warmomad-
genelia _ . 5. Wiayela cxovrobs _ niadagSi.
2. moZebneT da axseniT Secdomebi TxzulebaSi: `zafxuli sofelSi gavatare. 
umcros ZmasTan erTad xeebs vuvlidi: vrwyavdiT, niadags vufxvierebdiT, 
Wiayelebs vacilebdiT, radgan Cemi Zmis azriT, Wiayelebi xeebs zians ayeneb-
dnen. muSaobis Semdeg xelebs sapniT saguldagulod vibandiT, radgan 
frCxilebis qveS SeiZleba niadagTan erTad RviZlis orpiras kvercxebic 
moxvedriliyo. mokled, zafxuli Sinaarsianad gavatareT.

34. rgolovani Wiebis cxovelqmedeba

mSral amindSi rgolovani Wiebi niadagis 
siRrmeSi Zvrebian, wvimian amindSi ki 
zedapirze amodian. • rogor fiqrobT, rasTan aris es 

  movlena dakavSirebuli?

samuSaos mizani: Wiayelas moZraobaze dakvirveba. gaRizianebaze sapasuxo 
reaqciis gansazRvra.
aRWurviloba: cocxali Wiayelebi, pinceti, Taviani xaxvis naWeri, sqeli qa-
Raldi, minis naWeri.
muSaobis msvleloba: 1. amoiyvaneT Wiayela qilidan da moaTavseT jer 
qaRaldze, Semdeg ki _ wyliT dasvelebul minaze. 

kargad aris gamoyofili Tavis, tanisa da kudis nawilebi. Tavze ori wyvili 
Tvalia, wyvili mgrZnobiare saceci da piri, sacecebiTa da ybebiT.

klasi _ wurblebi. wurbela mtacebelia an parazitul cxovrebas 
eweva. sxeuli segmentebad aqvs dayofili. sxeulis wina da ukana mxares 
segmentebi Sezrdilia da or misawovars qmnis. misawovrebis daxma-
rebiT wurbela msxverpls iWers an moZraobisas sxvadasxva sagans 
emagreba. jagari da wanazardebi gverdebze ar gaaCnia. kunTebi kargad 
aqvs ganviTarebuli. wurblebis klasidan yvelaze cnobilia samedi-
cino wurbela.

rgolovani Wiebis mniSvneloba. rgolovani Wiebis zogierTi war-
momadgeneli kargi sakvebia TevzebisTvis. garda amisa, isini nawla-
vebiT organul nivTierebebs gamoyofen da niadags neSompaliT amdid-
reben. xels uwyoben wyalsatevebis gasufTavebas.

2. daakvirdiT mis moZraobas. 

3. SeexeT pincetiT an mis wina nawilTan miitaneT 

xaxvis naWeri da daakvirdiT Wiayelas reaqcias gare-

gan gamRizianeblebze.

vimsjeloT Sedegebze:
1. ratom ismis Cumi Sriali qaRaldze Wiayelas gada-

adgilebisas? ris saSualebiT gadaadgildeba igi?

2. rogori saxis reaqcia SeamCnieT pincetiT Sexe-

bisas an xaxvis nawilis miaxloebisas?

 Wiayelas agebuleba

da niadagis nawilebs gawev-gamowevs. nereisi ki wyalsatevis fskerze frTi-
sebri ̀ fexebiT~ daxoxavs.
saWmlis momnelebeli sistema da kveba. rgolovani Wiebis saWmlis momne-
lebeli sistema iwyeba piriT da mTavrdeba analuri xvreliT. Wiayela nia-
dagSi arsebuli neSompaliT ikvebeba. sakvebis daqucmacebas kuWis kunTebis 
muSaoba uwyobs xels. nereisis sakvebs wyalmcenareebi da wylis Zalian 
patara cxovelebi warmoadgens. wurblebis umravlesoba cxovelisa da ada-
mianis sisxliT ikvebeba. Tavdasxmisas wurbela kunTovani xorTumiT azia-
nebs msxverplis kans da sisxlSi uSvebs nivTierebas, romelic mis Sededebas 
uSlis xels rogorc WrilobaSi, ise wurblis kuWSic.
sisxlis mimoqcevis sistema. Wiayelas sisxlis mimoqcevis sistema Sedgeba 
zurgisa da muclis sisxlZarRvebisgan, romlebic rgoluri sisxlZarRve-
biT uerTdeba erTmaneTs. ramdenime yvelaze msxvili sisxlZarRvi sqeldeba 
da ̀ gulis~ funqcias asrulebs. sisxlZarRvebi mravaljeradad itoteba da 

xaxiszeda 
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kvanZi `guli~

zurgis 
sisxl-
ZarRvi CiCaxvi kuWi nawlavisaylapavi

rgoluri 
kunTi
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xaxa
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8180

Tmis ReriviT wvril sisxlZarRvebs, kapilarebs, qmnis. sisxlis mimoqcevis 
sistema daxSulia, anu sisxli moZraobs mxolod sisxlZarRvebSi da Rrus 
siTxes ar ereva. rgolovani Wiebis umravlesobis sisxli wiTeli ferisaa.
sasunTqi sistema. rolovani Wiebis umravlesobas specialuri sasunTqi or-
ganoebi ar gaaCnia. isini sxeulis zedapiriT sunTqaven. zogierT zRvaSi mobi-
nadre mcirejagrian Wias aqvs sunTqvis specialuri organoebi _ layuCebi.
gamomyofi sistema. rgolovani Wiebis gamomyofi organoebi warmodgenilia 
metanefridiebiT _ maryuJiviT daxveuli milakebiT, romelTa erTi bolo Zab-
riseburad aris gafarToebuli. milakis Zabriseburi bolo siTxiT savse sxe-
ulis RruSi ixsneba, meore bolo ki sxeulis momdevno segmentSi gareT gamodis.
nervuli sistema. rgolovani Wiebis nervuli sistema Sedgeba xaxiszeda da 
xaxisqveSa nervuli kvanZebisa (romlebic xaxisirgvlivi rkaliT uerTdeba 
erTmaneTs) da muclis nervuli Zewkvisgan. nervuli kvanZebidan nervebi 
gamodis, romlebic mTel sxeulss qselavs.
SegrZnebis organoebi. zogierT warmomadgenels kargad ganviTarebuli 
SegrZnebis organoebi _ Tvalebi da Sexebis organoebi (ulvaSebi, sacecebi) _ 
aqvs. magram rgolovani Wiebis umravlesobas, maT Soris, Wiayelas, SegrZnebis 
specialuri organoebi ar gaaCnia. miuxedavad amisa, isini SeigrZnoben Sexe-
bas, arCeven sinaTlesa da sibneles da grZnoben sakvebis gemos.
regeneracia. rgolovan Wiebs, iseve rogorc nawlavRruianebs, regeneraciis 
unari aqvT ganviTarebuli.
gamravleba. rgolovani Wiebis umravlesoba hermafroditebia. saTesleebi 
da sakvercxeebi sxeulis garkveul segmentSia moTavsebuli. kvercxebis 
gamoCekisas Wiebis sartyelTan warmoiqmneba didi raodenobiT lorwo. 
Wiebi iq aTavseben kvercxebs, Semdeg Tavisufldebian lorwosgan, romelic 
swrafad magrdeba, muqdeba da parkad gadaiqceva. ramdenime xnis Semdeg 
parkidan patara Wiebi gamodian.�

daadgineT Sesabamisoba:

gadaitaneT cxrili samuSao rveulSi. cxrilSi gaanawileT WiebisaTvis dama-
xasiaTebeli niSnebis Sesabamisi nomrebi: 1. am tipis warmomadgenlebi qmnian 
buStukebs; 2. sxeulis RruSi siTxea; 3. sxeulis Rru parenqimiTaa amov-
sebuli; 4. sisxlis mimoqcevis sistema ganviTarebuli aqvT; 5. SegrZnebis spe-
cialuri organoebi aqvT; 6. mxolod gaswvrivi kunTebi aqvT, romelTa saSu-
alebiTac sxeulis gadaxra SeuZliaT; 7. kan-kunTovani parki aqvT.

rgolovani Wiebi brtyeli Wiebi mrgvali Wiebi

1. romeli erTujrediani organizmebia naxatze gamosaxuli? riT gansxvav-
debian isini erTmaneTisgan?

2. amoarCieT swori pasuxi:

a) nawlavRruianebisTvis damaxasiaTebelia ormxrivi/sxivuri simetria;

b) nawlavRruianebs gaaCniaT sxeulis Rru/nawlavis Rru;

g) eqtodermaSi ganlagebuli msusxavi ujredebi ar asrulebs 

Tavdasxmis/saWmlis monelebis funqcias;

d) hidra erTSriani/mravalSriani mravalujrediani organizmia;

e) sasqeso ujredebi eqtodermaSi/entodermaSi viTardeba.

RviZlis orpira

xaris soliteri

eqinokoki

askarida

maxvila

parazituli cxovrebis wesiT 
ganpirobebuli sxeulis 
agebulebis Taviseburebebi

adamianis janmr-
TelobisTvis 
miyenebuli ziani

warmomadgenlebi profilaq-

tikuri 

RonisZiebebi

4. amoarCieT marTebuli mtkicebebi rgolovani Wiebis Sesaxeb:

a) rgolovan Wiebs kan-kunTovani parki aqvT.

b) sqesobriv gamravlebaSi monawileoben mamali da dedali Wiebi.

g) sxeulis sxivuri simetria axasiaTebT.

d) nereisi mravaljagrian Wiebs miekuTvneba.

e) zRvis binadar rgolovan Wiebs sunTqvis organoebi ar gaaCniaT.

v) rgolovani Wiebis umravlesoba hermafroditia.

a) zurgisa da muclis sisxlZarRvebi
b) metanefridiebi
g) xaxisirgvlivi rkali
d) muclis nervuli Zewkvi
e) xaxa
v) `guli~

1. saWmlis momnelebeli sistema

2. nervuli sistema

3. sisxlis mimoqcevis sitema

4. gamomyofi sistema

3. SeavseT cxrili `parazituli Wiebi~.
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Tmis ReriviT wvril sisxlZarRvebs, kapilarebs, qmnis. sisxlis mimoqcevis 
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metanefridiebiT _ maryuJiviT daxveuli milakebiT, romelTa erTi bolo Zab-
riseburad aris gafarToebuli. milakis Zabriseburi bolo siTxiT savse sxe-
ulis RruSi ixsneba, meore bolo ki sxeulis momdevno segmentSi gareT gamodis.
nervuli sistema. rgolovani Wiebis nervuli sistema Sedgeba xaxiszeda da 
xaxisqveSa nervuli kvanZebisa (romlebic xaxisirgvlivi rkaliT uerTdeba 
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klasi _ orsagdulianebi

ukbilo

klasi _ Tavfexianebi
SoreulaRmosavluri 
kalmari
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35. tipi _ moluskebi

• rogor fiqrobT, ra unda iyos maTi SeSfoTebis mizezi?

mizani: moluskebis niJarebis agebulebis Taviseburebebis Seswavla.
aRWurviloba: moluskebis niJarebis koleqcia.
muSaobis msvleloba: SeadareT erTmaneTs sxvadasxva klasis moluskebis 
niJarebi formis, feris, niJaris xveulebis, simtkicisa da mniSvnelobis 
mixedviT.
_ riT hgavs an gansxvavdeba erTmaneTisgan sxvadasxva klasis moluskebis 
niJarebi?

moluskebis saerTo niSnebi. arsebobs moluskebis 130000-ze meti 
saxeoba, romlebic xmeleTze an wyalsatevebSi binadroben. molus-
kebis umravlesobis sxeuli Sedgeba Tavis, tanisa da kunTovani fexis-
gan. bevri maTganis sxeuli garedan dafarulia niJariT, romelic maT 
meqanikuri dazianebis, gamoSrobisa da sxva araxelsayreli faqto-
rebis zemoqmedebisgan icavs. niJaris SigniT moluskebis sxeuli kanis 
naoWiT _ mantiiTaa Semosili. moluskebi iyofa sam ZiriTad klasad: 
mucelfexianebad, orsagdulianebad da Tavfexianebad.

klasi _ mucelfexianebi. mucelfexianTa umravlesobis niJara spi-
raluradaa daxveuli. maTi sxeuli Tavis, tanisa da fexisagan Sedgeba . 
kunTovani fexi sxeulis qveda (muclis) mxaresaa, amitomac uwodeben 
mucelfexianebs. mucelfexianebs miekuTvnebian: dimneasebrni, loqo-
ra, vazis lokokina da sxv.

klasi _ orsagdulianebi.  am moluskebis sxeuli ori sagdulisgan 
Sedgeba, amitom maT orsagdulianebs uwodeben. maTi sxeuli tanisa da 
fexisagan Sedgeba. Tavi ar aqvT. gavrcelebuli warmomadgenlebia: uk-
bilo, memargalite, midia, xamanwka, gemis Wia da sxv.

klasi _ Tavfexianebi. am klasis warmomadgenlebi yvelaze maRalo-
rganizebuli moluskebia. isini zRvebSi binadroben da aqtiuri mta-
ceblebi arian. Tavfexianebs imitom uwodeben, rom Tavis nawilSi sa-
cecebad gadagvarebuli fexebi aqvT. am klasis gavrcelebuli 
warmomadgenlebia: kalmari, rvafexa da sxv.

moluskebis mravalferovneba da maTi mniSvneloba.  imis gamo, rom 
moluskebi organuli narCenebiT ikvebebian, isini bunebaSi sanitris 
rols asruleben. garda amisa, moluskebiT ikvebebian cxovelebica da 
adamianebic. zogierTi moluski (vazis lokokina, loqora) zians 
ayenebs baRebsa da bostnebs.

daajgufeT moluskebi klasebis mixedviT: 1. loqora; 2. vazis lokokina; 3. 
memargalite; 4. kalmari; 5. rvafexa; 6. midia; 7. ukbilo; 8. limnea.

klasi _ mucelfexianebi klasi _ orsagdulianebi klasi _ Tavfexianebi

daadgineT Sesabamisoba:  1. sxeuli dayofilia Tavad, tanad, fexad. 2. sxeuli 

dayofilia tanad da fexad. 3. fexi sacecad aris gadagvarebuli. 4. niJara 

ori sagdulisgan Sedgeba. 5. reaqtiuli moZraobis unari aqvT.

a. klasi _ mucelfexianebi b. klasi _ orsagdulianebi g. klasi _ Tavfexianebi

mucelfexianTa klasis yvelaze gavrcelebuli 
warmomadgenelia didi limnea, romelic dam-
dgar wyalsatevebSi mcenareebze binadrobs. 
sigrZiT 3-4 sm-ia. sxeulis wina nawilSi Tavia, 
romelsac piri aqvs. aqvea ori mgrZnobiare sa-
ceci. Tvalebi sacecebis fuZesTanaa ganlage-
buli. garedan kanis naoWiT _ mantiiT _ aris 
dafaruli. aqvs spiralurad daxveuli niJara. 
sxeulis marjvena mxares sasunTqi xvrelia.
orsagdulianTa klasis warmomadgenlis, 
ukbilos, sigrZe 10 sm-mdea. binadrobs zRvis 
fskerze. naxevrad silaSi Cafluli mjdomare 
cxovrebas eweva. misi niJaris Sida Sre sada-
fiTaa dafaruli da ferebs icvlis. sxeulis 
ukana boloSi mdebareobs e. w. Semavali da 
gamomavali sifonebi.
niJaris sagdulebi ori Camketi kunTis saSua-
lebiT ixureba. niJaris gaxsnisas ukbilo Ta-
vis erTaderT fexsa da sifonebs gareT gamo-
yofs.
TavfexianTa warmomadgenlis, SoreulaRmo-
savluri kalmaris sxeuli Tavisa da tanisgan 
Sedgeba. Tavze ganlagebuli aqvs rTulad mo-
wyobili Tvalebi da piri, romlis irgvliv 10 
sacecia. sacecebis erTi wyvili, romliTac 
kalmari msxverpls iWers, sxebze ufro didia. 
sacecebs SigniTa zedapirze msxverplis dasa-
Werad uamravi misawovari aqvs ganviTarebu-
li. pirSi kalmars frinvelis niskartis 
msgavsi ybebi aqvs. sxeulis gverdiTa mxares 
farflebia ganlagebuli. niJara ar gaaCnia, 
misi narCeni kanqveS patara firfitis saxiT 
aris darCenili.
kalmars, sxva Tavfexianebis msgavsad, kanSi 
specialuri pigmentis arsebobis gamo feris 
Secvla SeuZlia.

klasi _ mucelfexianebi

didi limnea

ukanasknel wlebSi afSeronis agarakebze mkveTrad moimata vazis lokoki-

nebis raodenobam, ramac Zalian SeaSfoTa mebaReebi.

 qvesamefo _ mravalujredianebi. moluskebi da fexsaxsrianebi
Tavi 6

saqmianobasaqmianoba  _ laboratoriuli samuSao.saqmianoba _ laboratoriuli samuSao. moluskebis niJarebis agebulebis 
Taviseburebebi
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holandiasa da inglisSi sakvebad vargisi moluskebis _ midiebisa da xaman-
wkebis _ Wera Sewyvites. am orsagduliani moluskebis xorci Sxamiani gaxda.

36. moluskebis cxovelqmedeba

· Tqveni azriT, rogor da ratom moxda es?

daajgufeT moluskebi maTi 
garegani agebulebis mixedviT.
• rogor fiqrobT, rogor 
aisaxeba moluskebis garegani 
agebuleba maTi 
cxovelqmedebis procesebze, 
mag., moZraobasa da kvebaze?

moluskebis cxovelqmedeba
moZraoba. moluskebis umravlesoba naklebad moZravia. Tumca zogierTis, 
mag., SoreulaRmosavluri kalmaris, sxeuli aqtiur moZraobasTan aris Segu-
ebuli da morgebuli. wylis gamodevna (ukugdebiT) mantiis Rrudan sxeuls win 
ubiZgebs, anu e. w. reaqtiul moZraobas qmnis.
saWmlis momnelebeli sistema da kveba. didi limnea qitinovankbilebiani 
kunTovani eniT mcenareebidan rbil nawilebs fxeks. mantiis nakecebsa da la-
yuCebSi ganlagebuli wamwamebis ganuwyveteli moZraobiT orsagduliani mo-
luskebis organizmSi sakvebi _ infuzoriebi, Soltianebi, mcire zomis kibos-
nairebi _ Sedis.
kalmari Tavisi grZeli sacecebiTa da maTze ganlagebuli misawovrebiT iWers 
msxverpls, pirSi ki rqovani ybebi aqvs, romelTa saSualebiTac RrRnis na-
davls. saWmlis monelebis procesSi RviZlic monawileobs. mounelebeli nar-
Cenebi nawlavebis gavliT analuri xvrelidan gamoidevneba.
sunTqvis sistema. orsagdulianebi da Tavfexianebi layuCebiT sunTqaven, 
mucelfexianebi ki _ layuCebiT an filtvebiT.
sisxlis mimoqcevis sistema. moluskebis guli, romelic gulis perangSia 
moTavsebuli, Sedgeba parkuWisa da erTi (limnea) an ori (ukbilo, kalmari) 
winagulisgan. JangbadiT gamdidrebuli sisxli parkuWidan sisxlZarRvebSi 
gadaidevneba da iqidan sxeulis RruSi iRvreba (Tavfexiani moluskebis 
garda). aq is naxSirorJangiT mdidrdeba, isev sisxlZarRvebSi gadadis da 
iqidan sasunTq organoebSi xvdeba. sasunTq organoebSi sisxli JangbadiT 
mdidrdeba da winagulebSi brundeba, iqidan ki _ parkuWSi. sisxlis mimoqcevis 
aseT sistemas Ria ewodeba.
gamomyofi sistema. moluskebis gamomyofi sistema erTi an ori Tirkmlisgan 
Sedgeba. Tirkmlis Zabrisebri bolo gulis perangSi ixsneba, meore bolo ki _ 
mantiis RruSi.
nervuli sistema. mucelfexiani da orsagduliani moluskebis nervuli 
sistema ramdenime nervuli kvanZisa da maTgan gamomavali nervebisgan Sedgeba. 
kalmaris nervuli sistema nervuli kvanZebis gaerTianebiT miRebuli, xaxis 
zemoT mdebare ̀ tvinisa~ da misgan gamomavali nervebisgan Sedgeba.

SegrZnebis organoebi. did 
limneas mgrZnobiare sacecebi da 
Tvalebi aqvs. orsagdulianebs 
Tavis ararsebobis gamo SegrZne-
bis specialuri organoebi ar 
gaaCniaT. kalmarebs kargad gan-
viTarebuli SegrZnebis organo-
ebi aqvT _ rTuli Tvalebi da 
wonasworobis organo.
gamravleba. moluskebs Soris 
gvxvdeba rogorc calsqesianebi 
(Tavfexianebi, orsagduliane-
bi), ise hermafroditebi (mag., 
didi limnea). didi limnea 
lorwos grovaSi debs kver-
cxebs da Semdeg wylis mcenare-
ebze amagrebs. kvercxebidan pa-
tara moluskebi iCekebian. ukbi-
los mantiis RruSi ganayofie-
rebuli kvercxebidan gamodian 
larvebi, romlebic wyalSi ga-
mosvlis Semdeg mocurave Tev-
zebis layuCebs, farflebs an 
kans emagrebian, parazitoben 
maTze da ase viTardebian 
zrdasrulobamde.
kalmaris ganviTarebis ciklSi 
larvis stadia ar arsebobs.

amoarCieT swori pasuxi: 1. moluskebis sisxlis mimoqcevis sistema daxSu-
lia/Riaa. 2. moluskebis gamomyofi organoa RviZli/Tirkmeli. 3. moluskebSi 
sisxlis mimoqcevas filtvi/guli uzrunvelyofs. 4. moluskebi calsqesi-
ani/hermafroditi arsebebia. 5. moluskebis sxeuli dafarulia kanis naoWiT, 
mantiiT/niJariT.

1. cxrilis Sesabamis grafaSi CawereT 
moluskebis mniSvneloba bunebasa da 
adamianis cxovrebaSi.

dadebiTi uaryofiTi

2. upasuxeT kiTxvas:  moluskebis niJarebis sisqe da simtkice sxvadasxvana-
iria. gansakuTrebiT myari niJarebi aqvT moqcevis zonaSi mobinadre mo-
luskebs. rasTan aris dakavSirebuli moluskebis niJarebis sisqe da sim-
tkice?

didi limnea

moluskebis Sinagani agebuleba

analuri 
xvreli

filtvi

fexi

kuWi mantia
kunTovani ena 
qitinovani 
kbilebiT

mantiis 
Rru

niJaraRviZli

Tirkmeliguli

guli
Tirkmeli

gamomavali 
sifoni

Semavali 
sifoni

mantia
layuCebifexi
nawlavi

sayla-
pavi

sasqeso jirkvali

piri
kuWi

ukbilo
niJaris Camketi 

kunTebi

RviZli

niJara

saqmianobasaqmianobasaqmianoba

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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holandiasa da inglisSi sakvebad vargisi moluskebis _ midiebisa da xaman-
wkebis _ Wera Sewyvites. am orsagduliani moluskebis xorci Sxamiani gaxda.

36. moluskebis cxovelqmedeba

· Tqveni azriT, rogor da ratom moxda es?

daajgufeT moluskebi maTi 
garegani agebulebis mixedviT.
• rogor fiqrobT, rogor 
aisaxeba moluskebis garegani 
agebuleba maTi 
cxovelqmedebis procesebze, 
mag., moZraobasa da kvebaze?

moluskebis cxovelqmedeba
moZraoba. moluskebis umravlesoba naklebad moZravia. Tumca zogierTis, 
mag., SoreulaRmosavluri kalmaris, sxeuli aqtiur moZraobasTan aris Segu-
ebuli da morgebuli. wylis gamodevna (ukugdebiT) mantiis Rrudan sxeuls win 
ubiZgebs, anu e. w. reaqtiul moZraobas qmnis.
saWmlis momnelebeli sistema da kveba. didi limnea qitinovankbilebiani 
kunTovani eniT mcenareebidan rbil nawilebs fxeks. mantiis nakecebsa da la-
yuCebSi ganlagebuli wamwamebis ganuwyveteli moZraobiT orsagduliani mo-
luskebis organizmSi sakvebi _ infuzoriebi, Soltianebi, mcire zomis kibos-
nairebi _ Sedis.
kalmari Tavisi grZeli sacecebiTa da maTze ganlagebuli misawovrebiT iWers 
msxverpls, pirSi ki rqovani ybebi aqvs, romelTa saSualebiTac RrRnis na-
davls. saWmlis monelebis procesSi RviZlic monawileobs. mounelebeli nar-
Cenebi nawlavebis gavliT analuri xvrelidan gamoidevneba.
sunTqvis sistema. orsagdulianebi da Tavfexianebi layuCebiT sunTqaven, 
mucelfexianebi ki _ layuCebiT an filtvebiT.
sisxlis mimoqcevis sistema. moluskebis guli, romelic gulis perangSia 
moTavsebuli, Sedgeba parkuWisa da erTi (limnea) an ori (ukbilo, kalmari) 
winagulisgan. JangbadiT gamdidrebuli sisxli parkuWidan sisxlZarRvebSi 
gadaidevneba da iqidan sxeulis RruSi iRvreba (Tavfexiani moluskebis 
garda). aq is naxSirorJangiT mdidrdeba, isev sisxlZarRvebSi gadadis da 
iqidan sasunTq organoebSi xvdeba. sasunTq organoebSi sisxli JangbadiT 
mdidrdeba da winagulebSi brundeba, iqidan ki _ parkuWSi. sisxlis mimoqcevis 
aseT sistemas Ria ewodeba.
gamomyofi sistema. moluskebis gamomyofi sistema erTi an ori Tirkmlisgan 
Sedgeba. Tirkmlis Zabrisebri bolo gulis perangSi ixsneba, meore bolo ki _ 
mantiis RruSi.
nervuli sistema. mucelfexiani da orsagduliani moluskebis nervuli 
sistema ramdenime nervuli kvanZisa da maTgan gamomavali nervebisgan Sedgeba. 
kalmaris nervuli sistema nervuli kvanZebis gaerTianebiT miRebuli, xaxis 
zemoT mdebare ̀ tvinisa~ da misgan gamomavali nervebisgan Sedgeba.

SegrZnebis organoebi. did 
limneas mgrZnobiare sacecebi da 
Tvalebi aqvs. orsagdulianebs 
Tavis ararsebobis gamo SegrZne-
bis specialuri organoebi ar 
gaaCniaT. kalmarebs kargad gan-
viTarebuli SegrZnebis organo-
ebi aqvT _ rTuli Tvalebi da 
wonasworobis organo.
gamravleba. moluskebs Soris 
gvxvdeba rogorc calsqesianebi 
(Tavfexianebi, orsagduliane-
bi), ise hermafroditebi (mag., 
didi limnea). didi limnea 
lorwos grovaSi debs kver-
cxebs da Semdeg wylis mcenare-
ebze amagrebs. kvercxebidan pa-
tara moluskebi iCekebian. ukbi-
los mantiis RruSi ganayofie-
rebuli kvercxebidan gamodian 
larvebi, romlebic wyalSi ga-
mosvlis Semdeg mocurave Tev-
zebis layuCebs, farflebs an 
kans emagrebian, parazitoben 
maTze da ase viTardebian 
zrdasrulobamde.
kalmaris ganviTarebis ciklSi 
larvis stadia ar arsebobs.

amoarCieT swori pasuxi: 1. moluskebis sisxlis mimoqcevis sistema daxSu-
lia/Riaa. 2. moluskebis gamomyofi organoa RviZli/Tirkmeli. 3. moluskebSi 
sisxlis mimoqcevas filtvi/guli uzrunvelyofs. 4. moluskebi calsqesi-
ani/hermafroditi arsebebia. 5. moluskebis sxeuli dafarulia kanis naoWiT, 
mantiiT/niJariT.

1. cxrilis Sesabamis grafaSi CawereT 
moluskebis mniSvneloba bunebasa da 
adamianis cxovrebaSi.

dadebiTi uaryofiTi

2. upasuxeT kiTxvas:  moluskebis niJarebis sisqe da simtkice sxvadasxvana-
iria. gansakuTrebiT myari niJarebi aqvT moqcevis zonaSi mobinadre mo-
luskebs. rasTan aris dakavSirebuli moluskebis niJarebis sisqe da sim-
tkice?

didi limnea

moluskebis Sinagani agebuleba

analuri 
xvreli

filtvi

fexi

kuWi mantia
kunTovani ena 
qitinovani 
kbilebiT

mantiis 
Rru

niJaraRviZli

Tirkmeliguli

guli
Tirkmeli

gamomavali 
sifoni

Semavali 
sifoni

mantia
layuCebifexi
nawlavi

sayla-
pavi

sasqeso jirkvali

piri
kuWi

ukbilo
niJaris Camketi 

kunTebi

RviZli

niJara

saqmianobasaqmianobasaqmianoba
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37. tipi _ fexsaxsrianebi.  klasi _ kibosnairebi

rogorc diagramidan Can, 

cxovelTa samefoSi 

fexsaxsrianebi saxeobaTa 

yvelaze didi simravliT 

gamoirCevian. cnobilia 

fexsaxsrianTa 

daaxloebiT 1,5 mln. 

saxeoba.

• ra TaviseburebebiT gamoirCevian fexsaxsrianebi?
• riT SeiZleba aixsnas fexsaxsrianTa saxeobebis aseTi mravalferovneba?

mizani: mdinaris kibos garegani agebulebisa da wylian garemoSi cxovrebas-
Tan Seguebis saSualebebis Taviseburebebis Seswavla.
aRWurviloba: mdinaris kibos sveli preparatebi an naxatebi.
muSaobis msvleloba: 1. daaTvaliereT mdinaris kibos sveli preparatebi an 
naxatebi. gamoyaviT sxeulis nawilebi: Tavmkerdi da muceli. moZebneT Tva-
lebi da ulvaSebi. SeecadeT, daadginoT maTi raodenoba. 3. yuradReba miaq-
cieT kidurebisa da kudis farflis mdebareobasa da agebulebas.
џ gamoitaneT daskvna mdinaris kibos agebulebisa da wylian garemoSi 
cxovrebasTan Seguebis Taviseburebebis Sesaxeb.

fexsaxsrianTa tipis saerTo niSnebi. aqvT sxeulis ormxrivi 
simetria. fexsaxsrianTa umravlesobis sxeuli da kidurebi 
danawevrebulia. sxeuli dafarulia mkvrivi qitinovani safarveliT. 
nervuli sistema rgolovani Wiebis msgavsia.

fexsaxsrianTa tipi sam klasad iyofa _ kibosnairebad, obobasnai-
rebad da mwerebad.

klasi _  kibosnairebi. kibosnairTa klasi 20 aTasamde saxeobas moi-
cavs. maTi erT-erTi gavrcelebuli warmomadgenelia  mdinaris kibo. 

fexsaxsrianebi
sokoebi
mcenareebi
umartivesebi
Wiebi
moluskebi
qordianebi

misi sxeuli Tavmkerdisa da muclisgan Sed-
geba. msubuqi da mtkice qitinovani safarveli 
garegani ConCxis funqcias asrulebs. garegan 
ConCxs Signidan ganivzoliani kunTebis boW-
koebi emagreba. zrdis ganmavlobaSi kibo ram-
denjerme icvlis safarvels. Tavze wyvili 
grZeli da wyvili mokle ulvaSi aqvT. kibo-
ebis Tvali rTulia da uamravi patara Tvala-
kisagan _ fasetebisgan _ Sedgeba. Tavmkerdis 
qveda nawilze piris aparatia, romelic 
wyvili zeda ybis, ori wyvili qveda ybisa da 
sami wyvili ybafexisgan Sedgeba.

kibos mkerdTan Senawevrebuli aqvs xuTi wyvili sasiarulo fexi, ro-
melTagan pirveli wyvili marwuxisebri formisaa da msxverplis damWeris 
funqcias asrulebs. danawevrebul mucelze saxecvlili muclis fexebi da 
kudis farfli aqvs, romelic curvaSi exmareba.

mdinaris kibos garegani agebuleba

mdinaris kibo

saWmlis momnelebeli sistema. mdi-
naris kibo nairmWameli cxovelia. 
misi kuWi ori _ saReWi da mfil-
travi _ ganyofilebisgan Sedgeba. 
saReW ganyofilebaSi arsebuli 
qitinovani kbilebiT sakvebi quc-
macdeba, mfiltrav ganyofilebaSi 
arsebuli ori bususebiani firfitis 
saSualebiT ki iwureba. saWmlis 
momnelebeli jirkvlebi sakvebis 
monelebasa da Sewovas uzrunvel-
yofs. mounelebeli narCenebi orga-
nizmidan kudis frTasTan moTav-
sebuli analuri xvrelis saSualebiT 
gareT gamoiyofa.
sunTqvis sistema. kibos Tavmkerdis 
gverdebze, iq, sadac sasiarulo fexebi 
TavmkerdTanaa Senawevrebuli, mdeba-
reobs kanis warmonaqmnebi _ layuCebi. 
wyalSi gaxsnili Jangbadi Sedis si-
sxlSi, xolo naxSirorJangi layuCebis 
Txeli furclebis gavliT gareT gamo-
iyofa.
sisxlis momoqcevis sistema. mdinaris 
kibos sisxlis mimoqcevis sistema Riaa. 
guli zurgis mxareze mdebare kunTo-
vani parkia. misgan gamodis sisxlZar-
Rvebi. sisxli sxeulis ujredebs sakve-
bi nivTierebebiTa da JangbadiT amara-
gebs, venur sisxlad gadaiqceva da layu-
CebTan midis, iq JangbadiT mdidrdeba da 
gulisken miedineba, romelsac sami 
wyvili xvrelis saSualebiT uerTdeba.
gamomyofi sistema. gamoyofaSi monawi-
leobs wyvili mwvane jirkvali, rom-
lebic Tavze mdebareobs. TiToeuli 
maTganisgan gamodis gamomyofi arxi, 
romelic ulvaSebTan ixsneba gareT.
nervuli sistema. kibos nervuli 
sistema Sedgeba xaxiszeda da xaxisqveSa 
nervuli kvanZebis, xaxisirgvlivi 
rkalis, muclis nervuli Zewkvisa da 

ybafexi

ybebi

Tavmkerdi muceli

marwuxebi

Tvali

grZeli ulvaSebi

mokle 
ulvaSebi

muclis fexebi

mkerdis fexebi

sisxlis mimoqcevis, sunTqvisa da 
gamomyofi sistemebi

saWmlis momnelebeli, nervuli 

da sasqeso sistemebi

saWmlis momne-
lebeli jirkvlebi

nawlavi

xaxiszeda nervuli kvanZi

piri

muclis 
nervuli 
Zewkvi

kuWis saReWi ganyofileba

xaxisqveSa 
nervuli kvanZi

layuCebimwvane 
jirkvlebi zurgis 

arteria

guli

muclis sisxlZarRvi

sasqeso 
jirkvali

kudis 

frTa

maTgan gamomavali nervebisgan.
SegrZnebis organoebi. mdinaris kibos mokle ulvaSebi ynosvis funqcias asru-
lebs, grZeli ki _ Sexebis. iq, sadac mokle ulvaSebi gamodis, patara kirovani 

saqmianobasaqmianoba  _ laboratoriuli samuSao. mdinaris kibos garegani agebulebasaqmianoba _ laboratoriuli samuSao. mdinaris kibos garegani agebuleba

kuWis mfiltravi 
ganyofileba
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37. tipi _ fexsaxsrianebi.  klasi _ kibosnairebi

rogorc diagramidan Can, 

cxovelTa samefoSi 

fexsaxsrianebi saxeobaTa 

yvelaze didi simravliT 

gamoirCevian. cnobilia 

fexsaxsrianTa 

daaxloebiT 1,5 mln. 

saxeoba.

• ra TaviseburebebiT gamoirCevian fexsaxsrianebi?
• riT SeiZleba aixsnas fexsaxsrianTa saxeobebis aseTi mravalferovneba?

mizani: mdinaris kibos garegani agebulebisa da wylian garemoSi cxovrebas-
Tan Seguebis saSualebebis Taviseburebebis Seswavla.
aRWurviloba: mdinaris kibos sveli preparatebi an naxatebi.
muSaobis msvleloba: 1. daaTvaliereT mdinaris kibos sveli preparatebi an 
naxatebi. gamoyaviT sxeulis nawilebi: Tavmkerdi da muceli. moZebneT Tva-
lebi da ulvaSebi. SeecadeT, daadginoT maTi raodenoba. 3. yuradReba miaq-
cieT kidurebisa da kudis farflis mdebareobasa da agebulebas.
џ gamoitaneT daskvna mdinaris kibos agebulebisa da wylian garemoSi 
cxovrebasTan Seguebis Taviseburebebis Sesaxeb.

fexsaxsrianTa tipis saerTo niSnebi. aqvT sxeulis ormxrivi 
simetria. fexsaxsrianTa umravlesobis sxeuli da kidurebi 
danawevrebulia. sxeuli dafarulia mkvrivi qitinovani safarveliT. 
nervuli sistema rgolovani Wiebis msgavsia.

fexsaxsrianTa tipi sam klasad iyofa _ kibosnairebad, obobasnai-
rebad da mwerebad.

klasi _  kibosnairebi. kibosnairTa klasi 20 aTasamde saxeobas moi-
cavs. maTi erT-erTi gavrcelebuli warmomadgenelia  mdinaris kibo. 

fexsaxsrianebi
sokoebi
mcenareebi
umartivesebi
Wiebi
moluskebi
qordianebi

misi sxeuli Tavmkerdisa da muclisgan Sed-
geba. msubuqi da mtkice qitinovani safarveli 
garegani ConCxis funqcias asrulebs. garegan 
ConCxs Signidan ganivzoliani kunTebis boW-
koebi emagreba. zrdis ganmavlobaSi kibo ram-
denjerme icvlis safarvels. Tavze wyvili 
grZeli da wyvili mokle ulvaSi aqvT. kibo-
ebis Tvali rTulia da uamravi patara Tvala-
kisagan _ fasetebisgan _ Sedgeba. Tavmkerdis 
qveda nawilze piris aparatia, romelic 
wyvili zeda ybis, ori wyvili qveda ybisa da 
sami wyvili ybafexisgan Sedgeba.

kibos mkerdTan Senawevrebuli aqvs xuTi wyvili sasiarulo fexi, ro-
melTagan pirveli wyvili marwuxisebri formisaa da msxverplis damWeris 
funqcias asrulebs. danawevrebul mucelze saxecvlili muclis fexebi da 
kudis farfli aqvs, romelic curvaSi exmareba.

mdinaris kibos garegani agebuleba

mdinaris kibo

saWmlis momnelebeli sistema. mdi-
naris kibo nairmWameli cxovelia. 
misi kuWi ori _ saReWi da mfil-
travi _ ganyofilebisgan Sedgeba. 
saReW ganyofilebaSi arsebuli 
qitinovani kbilebiT sakvebi quc-
macdeba, mfiltrav ganyofilebaSi 
arsebuli ori bususebiani firfitis 
saSualebiT ki iwureba. saWmlis 
momnelebeli jirkvlebi sakvebis 
monelebasa da Sewovas uzrunvel-
yofs. mounelebeli narCenebi orga-
nizmidan kudis frTasTan moTav-
sebuli analuri xvrelis saSualebiT 
gareT gamoiyofa.
sunTqvis sistema. kibos Tavmkerdis 
gverdebze, iq, sadac sasiarulo fexebi 
TavmkerdTanaa Senawevrebuli, mdeba-
reobs kanis warmonaqmnebi _ layuCebi. 
wyalSi gaxsnili Jangbadi Sedis si-
sxlSi, xolo naxSirorJangi layuCebis 
Txeli furclebis gavliT gareT gamo-
iyofa.
sisxlis momoqcevis sistema. mdinaris 
kibos sisxlis mimoqcevis sistema Riaa. 
guli zurgis mxareze mdebare kunTo-
vani parkia. misgan gamodis sisxlZar-
Rvebi. sisxli sxeulis ujredebs sakve-
bi nivTierebebiTa da JangbadiT amara-
gebs, venur sisxlad gadaiqceva da layu-
CebTan midis, iq JangbadiT mdidrdeba da 
gulisken miedineba, romelsac sami 
wyvili xvrelis saSualebiT uerTdeba.
gamomyofi sistema. gamoyofaSi monawi-
leobs wyvili mwvane jirkvali, rom-
lebic Tavze mdebareobs. TiToeuli 
maTganisgan gamodis gamomyofi arxi, 
romelic ulvaSebTan ixsneba gareT.
nervuli sistema. kibos nervuli 
sistema Sedgeba xaxiszeda da xaxisqveSa 
nervuli kvanZebis, xaxisirgvlivi 
rkalis, muclis nervuli Zewkvisa da 

ybafexi

ybebi

Tavmkerdi muceli

marwuxebi

Tvali

grZeli ulvaSebi

mokle 
ulvaSebi

muclis fexebi

mkerdis fexebi

sisxlis mimoqcevis, sunTqvisa da 
gamomyofi sistemebi

saWmlis momnelebeli, nervuli 

da sasqeso sistemebi

saWmlis momne-
lebeli jirkvlebi

nawlavi

xaxiszeda nervuli kvanZi

piri

muclis 
nervuli 
Zewkvi

kuWis saReWi ganyofileba

xaxisqveSa 
nervuli kvanZi

layuCebimwvane 
jirkvlebi zurgis 

arteria

guli

muclis sisxlZarRvi

sasqeso 
jirkvali

kudis 

frTa

maTgan gamomavali nervebisgan.
SegrZnebis organoebi. mdinaris kibos mokle ulvaSebi ynosvis funqcias asru-
lebs, grZeli ki _ Sexebis. iq, sadac mokle ulvaSebi gamodis, patara kirovani 

saqmianobasaqmianoba  _ laboratoriuli samuSao. mdinaris kibos garegani agebulebasaqmianoba _ laboratoriuli samuSao. mdinaris kibos garegani agebuleba

kuWis mfiltravi 
ganyofileba
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kibosnairebis mravalferovneba. 
kibosnairebi iyofian umaRles da um-
dables kibosnairebad. umaRles (aTfe-
xian) kibosnairebs miekuTvnebian: mdina-
ris kiboebi, kiborCxalebi da kreve-
tebi. zogierTi umaRlesi kibosnairi, 
mag., namisWia, xmeleTze cxovrobs.

umdables kibosnairebs miekuTvne-
bian: niCabfexianebi, datotvilulva-
Sebianebi (dafnia), artemiebi da sxv.

amoarCieT swori pasuxi: 1. mdinaris kibo sunTqavs filtvebiT/layuCebiT. 2. fex-
saxsrianTa garegani ConCxi Seqmnilia ZvlebiT/qitinovani safarveliT. 3. mdina-
ris kibos Tavze erTi/ori wyvili ulvaSi aqvs. 4. kiboebi balaxismWameli/nair-
mWameli cxovelebia. 5. mdinaris kibos sisxlis mimoqcevis sistema Riaa/daxSulia.

1. amoiwereT mdinaris kibos Taviseburebebis aRmniSvneli nomrebi:  1. sxeuli Sed-
geba Tavmkerdisa da muclisagan; 2. aqvT Sinagani ConCxi; 3. Tavze grZeli da 
mokle ulvaSebi aqvT; 4. maTi sxeuli niJariTaa dafaruli; 5. Tavze wyvili 
martivi Tvali aqvT; 6. Tvalebi moZrav RerZebzea moTavsebuli; 7. xuTi wyvili 
sasiarulo fexi aqvT; 8. sxeuli Tavis, mkerdisa da muclisgan Sedgeba; 9. kan-
kunTovani parki aqvT.
2. upasuxeT kiTxvebs: a) koleqciisTvis gankuTvnili gamomSrali kiboebi sxe-
ulis formas inarCuneben. Tqveni azriT, ratom? b) mdinaris kiboebi zrda-
ganviTarebis sawyis periodSi safarvels xSirad icvlian. zrdasrul kiboeb-
Si ase aRar xdeba. Tqveni azriT, ratom?

38. klasi _ obobasnairebi

adamianebi ZvelTaganve cdilobdnen, ablabudisgan qsovilebi moeqsovaT. 
XVIII s-is dasawyisSi safrangeTSi aseTi qsovilisgan windebsa da xelTaT-
manebs amzadebdnen. samosi ara marto silamaziTa da simsubuqiT, aramed 
saocari simtkiciTac gamoirCeoda.

· ra Taviseburebebi axasiaTebs Tavad obobas _ qselis `mepatrones~?

jvriani obobas agebuleba da cxovelqmedeba
obobas sxeuli Sedgeba Tavmkerdisa da didi, daunawevrebeli muclisgan, 
romlebic Txeli qitinovani safarveliT aris dafaruli. Tavze moTavse-
bulia 4 wyvili Tvali, wyvili qeliceri (piris danamatebi, romlebic basri 
ybebiT bolovdeba), da wyvili pedipalpi (fexi-sacecebi). qelicerebTan 
Sxamiani jirkvlebia. qelicerebiT oboba msxverpls klavs, Tavs icavs, miwas 
Txris, pedipalpebis daxmarebiT ki _ msxverpls iWers. muclis qveda nawilSi 
obobas sami wyvili saablabude meWeWi aqvs ganviTarebuli, saidanac 
gamoiyofa lorwovani siTxe, romelic haerze myardeba da ablabudis Zafad 
gadaiqceva. ukana fexebis brWyalebis meSveobiT oboba Zafisgan qsels abams 
da msxverpls xafangs ugebs.
saWmlis momnelebeli sistema da kveba. oboba ablabudis qseliT iWers na-
davls. roca am qselSi buzi (an sxva mweri) ebmeba, qseli rxevas iwyebs. oboba 
maSinve mivardeba msxverpls da qselSi axvevs mas. Semdeg msxverpls qeli-
cerebs arWobs da Sxams uSvebs. moklul msxverpls oboba Tavis nerwyvs 
uSxapunebs, romelic inelebs mas da mis SigTavss Txevad masad aqcevs. gar-
kveuli drois Semdeg oboba ubrundeba msxverpls da mis monelebul Sig-
Tavss gamowovs. amrigad sakvebis (msxverplis) monelebis erTi etapi obobas 
organizmSi ar xdeba. sakvebis monelebis meore etapi obobas kuWsa da naw-
lavSi mimdinareobs. mounelebeli narCenebi analuri xvreliT gamoidevneba 
gareT.
sunTqvis sistema. obobebis sunTqvis sistema Sedgeba traqeebisa da filtve-
bisgan, romlebic mucelSi mdebareobs da gareT sasunTqi xvrelebiT ixsneba.
sisxlis mimoqcevis sitema. obobasnairebis sisxlis mimoqcevis sistema, 
kibosnairebis msgavsad, Riaa. guli milisebri formisaa da muclis zurgis 
mxares mdebareobs.

kreveti

namisWiakiborCxalebi

zRvis rko

umdablesi kibosnairebi

umaRlesi kibosnairebi

daaTvaliereT jvriani obobas sura-
Ti, SeiswavleT misi garegani agebu-
lebis Taviseburebebi. SeqmeniT 
sqematuri naxati, aRniSneT masze 
obobas Tavmkerdi, muceli, qelice-
rebi, pedipalpebi, sasiarulo fexebi.

· ra msgavseba da gansxvavebaa 
mdinaris kibosa da jvriani obobas 
agebulebas Soris?

obobasnairebi ZiriTadad xmeleTze binadroben. maTi daaxloebiT 
70 aTasi saxeoba arsebobs. obobasnairebs ulvaSebi ar aqvT. erT-erTi 
yvelaze gavrcelebuli warmomadgenelia jvriani oboba.

qvebis Semcveli fosoebi mdebareobs. isini wonasworobis funqcias asrulebs. 
moZrav RerZebze moTavsebuli faseturi Tvalebi kibos saSualebas aZlevs, yve-
la mxares iyuros.
gamravleba da ganviTareba. mdinaris kibo calsqesiani cxovelia. mamal kibos 
wyvili saTesle aqvs, xolo dedals _ wyvili sakvercxe. ganayofierebuli kver-
cxebidan patara kiboebi gamodian.
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qelicerebi

Tavmkerdi

muceli

pedipalpebi

sasiarulo 
fexebi
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kibosnairebis mravalferovneba. 
kibosnairebi iyofian umaRles da um-
dables kibosnairebad. umaRles (aTfe-
xian) kibosnairebs miekuTvnebian: mdina-
ris kiboebi, kiborCxalebi da kreve-
tebi. zogierTi umaRlesi kibosnairi, 
mag., namisWia, xmeleTze cxovrobs.

umdables kibosnairebs miekuTvne-
bian: niCabfexianebi, datotvilulva-
Sebianebi (dafnia), artemiebi da sxv.

amoarCieT swori pasuxi: 1. mdinaris kibo sunTqavs filtvebiT/layuCebiT. 2. fex-
saxsrianTa garegani ConCxi Seqmnilia ZvlebiT/qitinovani safarveliT. 3. mdina-
ris kibos Tavze erTi/ori wyvili ulvaSi aqvs. 4. kiboebi balaxismWameli/nair-
mWameli cxovelebia. 5. mdinaris kibos sisxlis mimoqcevis sistema Riaa/daxSulia.

1. amoiwereT mdinaris kibos Taviseburebebis aRmniSvneli nomrebi:  1. sxeuli Sed-
geba Tavmkerdisa da muclisagan; 2. aqvT Sinagani ConCxi; 3. Tavze grZeli da 
mokle ulvaSebi aqvT; 4. maTi sxeuli niJariTaa dafaruli; 5. Tavze wyvili 
martivi Tvali aqvT; 6. Tvalebi moZrav RerZebzea moTavsebuli; 7. xuTi wyvili 
sasiarulo fexi aqvT; 8. sxeuli Tavis, mkerdisa da muclisgan Sedgeba; 9. kan-
kunTovani parki aqvT.
2. upasuxeT kiTxvebs: a) koleqciisTvis gankuTvnili gamomSrali kiboebi sxe-
ulis formas inarCuneben. Tqveni azriT, ratom? b) mdinaris kiboebi zrda-
ganviTarebis sawyis periodSi safarvels xSirad icvlian. zrdasrul kiboeb-
Si ase aRar xdeba. Tqveni azriT, ratom?

38. klasi _ obobasnairebi

adamianebi ZvelTaganve cdilobdnen, ablabudisgan qsovilebi moeqsovaT. 
XVIII s-is dasawyisSi safrangeTSi aseTi qsovilisgan windebsa da xelTaT-
manebs amzadebdnen. samosi ara marto silamaziTa da simsubuqiT, aramed 
saocari simtkiciTac gamoirCeoda.

· ra Taviseburebebi axasiaTebs Tavad obobas _ qselis `mepatrones~?

jvriani obobas agebuleba da cxovelqmedeba
obobas sxeuli Sedgeba Tavmkerdisa da didi, daunawevrebeli muclisgan, 
romlebic Txeli qitinovani safarveliT aris dafaruli. Tavze moTavse-
bulia 4 wyvili Tvali, wyvili qeliceri (piris danamatebi, romlebic basri 
ybebiT bolovdeba), da wyvili pedipalpi (fexi-sacecebi). qelicerebTan 
Sxamiani jirkvlebia. qelicerebiT oboba msxverpls klavs, Tavs icavs, miwas 
Txris, pedipalpebis daxmarebiT ki _ msxverpls iWers. muclis qveda nawilSi 
obobas sami wyvili saablabude meWeWi aqvs ganviTarebuli, saidanac 
gamoiyofa lorwovani siTxe, romelic haerze myardeba da ablabudis Zafad 
gadaiqceva. ukana fexebis brWyalebis meSveobiT oboba Zafisgan qsels abams 
da msxverpls xafangs ugebs.
saWmlis momnelebeli sistema da kveba. oboba ablabudis qseliT iWers na-
davls. roca am qselSi buzi (an sxva mweri) ebmeba, qseli rxevas iwyebs. oboba 
maSinve mivardeba msxverpls da qselSi axvevs mas. Semdeg msxverpls qeli-
cerebs arWobs da Sxams uSvebs. moklul msxverpls oboba Tavis nerwyvs 
uSxapunebs, romelic inelebs mas da mis SigTavss Txevad masad aqcevs. gar-
kveuli drois Semdeg oboba ubrundeba msxverpls da mis monelebul Sig-
Tavss gamowovs. amrigad sakvebis (msxverplis) monelebis erTi etapi obobas 
organizmSi ar xdeba. sakvebis monelebis meore etapi obobas kuWsa da naw-
lavSi mimdinareobs. mounelebeli narCenebi analuri xvreliT gamoidevneba 
gareT.
sunTqvis sistema. obobebis sunTqvis sistema Sedgeba traqeebisa da filtve-
bisgan, romlebic mucelSi mdebareobs da gareT sasunTqi xvrelebiT ixsneba.
sisxlis mimoqcevis sitema. obobasnairebis sisxlis mimoqcevis sistema, 
kibosnairebis msgavsad, Riaa. guli milisebri formisaa da muclis zurgis 
mxares mdebareobs.

kreveti

namisWiakiborCxalebi

zRvis rko

umdablesi kibosnairebi

umaRlesi kibosnairebi

daaTvaliereT jvriani obobas sura-
Ti, SeiswavleT misi garegani agebu-
lebis Taviseburebebi. SeqmeniT 
sqematuri naxati, aRniSneT masze 
obobas Tavmkerdi, muceli, qelice-
rebi, pedipalpebi, sasiarulo fexebi.

· ra msgavseba da gansxvavebaa 
mdinaris kibosa da jvriani obobas 
agebulebas Soris?

obobasnairebi ZiriTadad xmeleTze binadroben. maTi daaxloebiT 
70 aTasi saxeoba arsebobs. obobasnairebs ulvaSebi ar aqvT. erT-erTi 
yvelaze gavrcelebuli warmomadgenelia jvriani oboba.

qvebis Semcveli fosoebi mdebareobs. isini wonasworobis funqcias asrulebs. 
moZrav RerZebze moTavsebuli faseturi Tvalebi kibos saSualebas aZlevs, yve-
la mxares iyuros.
gamravleba da ganviTareba. mdinaris kibo calsqesiani cxovelia. mamal kibos 
wyvili saTesle aqvs, xolo dedals _ wyvili sakvercxe. ganayofierebuli kver-
cxebidan patara kiboebi gamodian.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

saqmianobasaqmianobasaqmianoba

333

  Ç
ap üçün deyil



mwerebis 
mRrRneli 
piris 
aparatis 
agebuleba

barZayi wvivi TaTitabuximenji

saxtomi sarbeni sacuravi saTxreli

mweris kidurebis agebuleba
zeda 
tuCi

qveda 
tuCi

sacecebi

qveda 
ybebi

zeda 
ybebi

falanga

moxetiale oboba

tarantuli

yarayurTi

gamomyofi sistema. gamoyofis procesSi malpigis milebi da specialuri 
jirkvlebi monawileobs. malpigis milebis erTi bolo brmad mTavrdeba, 
meore ki ukana nawlavSi ixsneba.
nervuli sistema. obobasnairebis nervuli sistema msxvili nervuli kvanZisa 
da misgan gamomavali nervuli Rerosgan Sedgeba.
SegrZnebis organoebi. SegrZnebis organoebs miekuTvneba Tavze ganlagebuli 
oTxi wyvili Tvali da pedipalpebi, romlebic SexebiT SegrZnebis aRqmaSi 
monawileobs. garda amisa, obobebs kidurebze mgrZnobiare bususebi aqvT.
gamravleba da ganviTareba. obobasnairebi calsqesiani cxovelebia. dedali 
ufro didia, vidre mamali. dedali kvercxebs parkSi debs da zamTarSi 
kvdeba. gazafxulze parkidan patara obobebi gamodian.

amoiwereT im mtkicebebis nomrebi, romlebic jvrian obobas exeba: 1. sxeuli 
garedan qitinovani safarveliTaa dafaruli; 2. muceli danawevrebulia; 3. 
muceli daunawevrebelia; 4. xuTi wyvili sasiarulo fexi aqvs; 5. Tavze 
ulvaSebi aqvs; 6. Tavze ulvaSebi ar aqvs; 7. martivi Tvalebi aqvs; 8. rTuli 
faseturi Tvalebi aqvs; 9. sasunTqi organoebi layuCebia; 10. sunTqva traqeul-
filtvismieria.

1. gamoiyeneT saxelmZRvanelos teqsti da informaciis sxva, damatebiTi wya-
   roebi da SeavseT cxrili.

razmis saxelwodeba razmis saerTo niSnebi razmis warmomadgenlebi

2. agebulebis ra Taviseburebebma ganapiroba obobasnairebis mTel dedamiwa-
ze gavrceleba?

Tvalebi
xaxis 
kunTebi

mwuwnavi 
kuWi

Sxamiani 
jirkvali

guli

nawlavi

sakvercxe

saablabude jirkvlebi

piri

tvini kuWis 
kunTebi

qelicerebi

filtvi traqea

analuri xvreli

malpigis milebi

saWmlis momnelebeli jirkvlebi

xaxa

obobas Sinagani agebuleba

taigis tkipa

wylis oboba

morieli 9190

pepela kombostos TeTrula, firfitulvaSa maisis xoWo, abezari oTaxis buzi _ 
es mwerebia.

39.  klasi _ mwerebi

mizani: mwerebis garegani agebulebis Taviseburebebis Seswavla.
aRWurviloba: maisis xoWo, mwerebis warmomadgenlebis koleqcia an naxa-
tebi, lupa.
muSaobis msvleloba: 1. daaTvaliereT maisis xoWo, yuradReba miaqcieT mis 
Seferilobas, zomas, danawevrebul sxeuls. 2. moZebneT xoWos sxeulis sami 
ganyofileba: Tavi, mkerdi da muceli. 3. daaTvaliereT xoWos Tavi, mo-
ZebneT ulvaSebi, Tvalebi, piris organoebi. 4. gaarkvieT xoWos fexebis age-
bulebis Taviseburebebi, daadgineT maTi raodenoba da sxeulis nawili, 
romelsac isini uerTdeba. 5. xoWos mkerdze moZebneT ori wyvili frTa _ 
mkvrivi wina frTebi da maT qveS Sekecili sifrifana (apkisebri) ukana frTebi.
• ra Taviseburebebi gamoarCevs mwerebs fexsaxsrianTa sxva klasebisgan?

·

obobasnairebis sxvadasxva jgufebi. obobasnairebi Semdeg razmebad 
iyofian: obobebi, morielebi, falangebi (solvugebi) da tkipebi.

morielebis muclis bolo nawevarze ori Sxamiani jirkvali da 
nestaria. morielebi cocxalmSobebi arian. isini patara morielebs 
badeben, romlebsac zurgiT atareben. azerbaijanSi gavrcelebulia 
Savi, yviTeli da nacrisferi morielebi.

falangebis qelicerebi didi zomisaa. Sxamiani jirkvlebi ar gaaC-
niaT, Tumca maTi nakbeni adamianisaTvis Zalian mtkivneulia.

tkipebis razmi obobasnairebis mravalricxovani jgufia da yvel-
gan gvxvdeba. maTi mTliani (daunawevrebeli) sxeuli Sedgeba tanisa da 
nestrisgan, romelic qelicerebisa da pedipalpebisganaa warmoqm-
nili. adamianisTvis saSiSia munis tkipa da taigis tkipa, romelic en-
cefalitis gamomwvevis gadamtania.

saxeobrivi Semadgenlobis mixedviT fexsaxsrianTa Soris mwerebi 
yvelaze mravalricxovani klasia. isini gvxvdebian yvelgan _ baRebSi, 
mindvrebSi, tyeebSi, bostnebSi da adamianisa da cxovelebis organiz-
mebSic ki. mwerebis klasi daaxloebiT erT milion saxeobas moicavs .

ra saerTo niSnebi axasiaTebT am arsebebs?

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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mwerebis 
mRrRneli 
piris 
aparatis 
agebuleba

barZayi wvivi TaTitabuximenji

saxtomi sarbeni sacuravi saTxreli

mweris kidurebis agebuleba
zeda 
tuCi

qveda 
tuCi

sacecebi

qveda 
ybebi

zeda 
ybebi

falanga

moxetiale oboba

tarantuli

yarayurTi

gamomyofi sistema. gamoyofis procesSi malpigis milebi da specialuri 
jirkvlebi monawileobs. malpigis milebis erTi bolo brmad mTavrdeba, 
meore ki ukana nawlavSi ixsneba.
nervuli sistema. obobasnairebis nervuli sistema msxvili nervuli kvanZisa 
da misgan gamomavali nervuli Rerosgan Sedgeba.
SegrZnebis organoebi. SegrZnebis organoebs miekuTvneba Tavze ganlagebuli 
oTxi wyvili Tvali da pedipalpebi, romlebic SexebiT SegrZnebis aRqmaSi 
monawileobs. garda amisa, obobebs kidurebze mgrZnobiare bususebi aqvT.
gamravleba da ganviTareba. obobasnairebi calsqesiani cxovelebia. dedali 
ufro didia, vidre mamali. dedali kvercxebs parkSi debs da zamTarSi 
kvdeba. gazafxulze parkidan patara obobebi gamodian.

amoiwereT im mtkicebebis nomrebi, romlebic jvrian obobas exeba: 1. sxeuli 
garedan qitinovani safarveliTaa dafaruli; 2. muceli danawevrebulia; 3. 
muceli daunawevrebelia; 4. xuTi wyvili sasiarulo fexi aqvs; 5. Tavze 
ulvaSebi aqvs; 6. Tavze ulvaSebi ar aqvs; 7. martivi Tvalebi aqvs; 8. rTuli 
faseturi Tvalebi aqvs; 9. sasunTqi organoebi layuCebia; 10. sunTqva traqeul-
filtvismieria.

1. gamoiyeneT saxelmZRvanelos teqsti da informaciis sxva, damatebiTi wya-
   roebi da SeavseT cxrili.

razmis saxelwodeba razmis saerTo niSnebi razmis warmomadgenlebi

2. agebulebis ra Taviseburebebma ganapiroba obobasnairebis mTel dedamiwa-
ze gavrceleba?

Tvalebi
xaxis 
kunTebi

mwuwnavi 
kuWi

Sxamiani 
jirkvali

guli

nawlavi

sakvercxe

saablabude jirkvlebi

piri

tvini kuWis 
kunTebi

qelicerebi

filtvi traqea

analuri xvreli

malpigis milebi

saWmlis momnelebeli jirkvlebi

xaxa

obobas Sinagani agebuleba

taigis tkipa

wylis oboba

morieli 9190

pepela kombostos TeTrula, firfitulvaSa maisis xoWo, abezari oTaxis buzi _ 
es mwerebia.

39.  klasi _ mwerebi

mizani: mwerebis garegani agebulebis Taviseburebebis Seswavla.
aRWurviloba: maisis xoWo, mwerebis warmomadgenlebis koleqcia an naxa-
tebi, lupa.
muSaobis msvleloba: 1. daaTvaliereT maisis xoWo, yuradReba miaqcieT mis 
Seferilobas, zomas, danawevrebul sxeuls. 2. moZebneT xoWos sxeulis sami 
ganyofileba: Tavi, mkerdi da muceli. 3. daaTvaliereT xoWos Tavi, mo-
ZebneT ulvaSebi, Tvalebi, piris organoebi. 4. gaarkvieT xoWos fexebis age-
bulebis Taviseburebebi, daadgineT maTi raodenoba da sxeulis nawili, 
romelsac isini uerTdeba. 5. xoWos mkerdze moZebneT ori wyvili frTa _ 
mkvrivi wina frTebi da maT qveS Sekecili sifrifana (apkisebri) ukana frTebi.
• ra Taviseburebebi gamoarCevs mwerebs fexsaxsrianTa sxva klasebisgan?

·

obobasnairebis sxvadasxva jgufebi. obobasnairebi Semdeg razmebad 
iyofian: obobebi, morielebi, falangebi (solvugebi) da tkipebi.

morielebis muclis bolo nawevarze ori Sxamiani jirkvali da 
nestaria. morielebi cocxalmSobebi arian. isini patara morielebs 
badeben, romlebsac zurgiT atareben. azerbaijanSi gavrcelebulia 
Savi, yviTeli da nacrisferi morielebi.

falangebis qelicerebi didi zomisaa. Sxamiani jirkvlebi ar gaaC-
niaT, Tumca maTi nakbeni adamianisaTvis Zalian mtkivneulia.

tkipebis razmi obobasnairebis mravalricxovani jgufia da yvel-
gan gvxvdeba. maTi mTliani (daunawevrebeli) sxeuli Sedgeba tanisa da 
nestrisgan, romelic qelicerebisa da pedipalpebisganaa warmoqm-
nili. adamianisTvis saSiSia munis tkipa da taigis tkipa, romelic en-
cefalitis gamomwvevis gadamtania.

saxeobrivi Semadgenlobis mixedviT fexsaxsrianTa Soris mwerebi 
yvelaze mravalricxovani klasia. isini gvxvdebian yvelgan _ baRebSi, 
mindvrebSi, tyeebSi, bostnebSi da adamianisa da cxovelebis organiz-
mebSic ki. mwerebis klasi daaxloebiT erT milion saxeobas moicavs .

ra saerTo niSnebi axasiaTebT am arsebebs?
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9392

sxeulis agebuleba. garedan mwerebis sxeuli qitinovani safarveliTaa da-
faruli. sxeuli Sedgeba Tavis, mkerdisa da muclisagan. Tavze ganla-
gebulia rTuli Tvalebi, wyvili ulvaSi da piris organoebi. zogierT 
mwers, mag., futkars, rTuli Tvalebis garda, martivi Tvalebic aqvs. sxva-
dasxva formis ulvaSebis meSveobiT mwerebi suns SeigrZnoben. sxvada-
sxvanairi sakvebis miRebasTan Seguebis gamo mwerebs ganuviTardaT mRrRne-
li an mwuwnavi piris aparati. mkerdis nawilSi ganlagebulia kidurebis sami 
wyvili, garda amisa, saxeobaTa umravlesobas aqvs ori wyvili frTa (or-
frTianebs _ erTi wyvili). zogierT mwers, mag., rwyils, tils, cxovrebis 
gansxvavebuli wesis gamo, frTebi ar gaaCnia. mwerebis muceli sxvadasxva 
raodenobis (5-11) nawevrisgan Sedgeba. muclis zeda zedapiris gverdebze 
ganlagebulia sasunTqi xvrelebi. 

maisis xoWos garegani agebuleba

mkerdis I 
segmenti

mkerdis III 
segmenti

muceli

mkerdis II 
segmenti

Tavi wina frTa

ukana frTa

sasunTqi xvreli

fexi

sisxlis mimoqcevis sistema. mwerebis muclis nawilis zurgis mxares milako-
vani formis mravalsakniani guli mdebareobs. sisxls mwerebSi sakvebi 
nivTierebebi  gadaaqvs da organizmidan daSlis produqtebi gamoaqvs, mag-
ram aircvlaSi ar monawileobs.
gamomyofi sistema. mwerebis gamomyofi sistema warmodgenilia malpigis 
milakebiT. garda amisa, gamomyof funqcias asrulebs cximovani sxeulic.
nervuli sistema. mwerebis nervuli sistema iseTivea, rogoric sxva fexsaxs-
rianebisa, Tumca muclis nervul ZewkvSi gansakuTrebiT ganviTarebulia 
mkerdis sami nervuli kvanZi.
SegrZnebis organoebi. mxedvelobas uzrunvelyofs wyvili faseturi Tvali, 
ynosvas _ wyvili ulvaSi, Sexebis SegrZnebas _ piris sacecebi (xoWoebSi isini 
gemos SegrZnebaSic monawileobs). garda amisa, zogierT mwers, magaliTad, 
pepelasa da buzs, wina fexebSi aqvT gemos organo, xolo kalias da kutkalias 
_ smenis organo da kidev is organoebi, romlebiTac isini xmebs gamoscemen.
gamravleba da ganviTareba. mwerebi calsqesianebi arian. gamravlebis 
organoebi mucelSi aqvT. peplebi, xoWoebi, futkrebi TavianT ganviTa-
rebaSi Semdeg stadiebs gadian: kvercxi, larva, Wupri, zrdasruli orga-
nizmi. ganviTarebis aseT tips ewodeba ganviTareba sruli gardaqceviT.

xaxisirgvlivi 
nervuli kvanZi

saylapavi

kuWi

mkerdis 
nervuli 
kvanZebi

malpigis 
milebi

nawlavebi

sasunTqi 
xvrelebi

sakvercxe traqeis agebuleba

gulis agebuleba

kunTebi

arteria

sarqvlebi

xvrelebi

maisis xoWos Sinagani agebuleba

saWmlis momnelebeli sistema da kveba. mRrRneli piris mqone mwerebSi 
sakvebi xvdeba kunTovan kuWSi, sadac qitinovani kbilebiT ifqveba. Semdeg 
sakvebi gadadis nawlavSi, sadac xdeba misi moneleba da Sewova. mwuwnavi 
piris aparatis mqone mwerebs, romlebic Txevadi sakvebiT ikvebebian, aqvT 
CiCaxvi; qitinovani kbilebi maT kuWSi ar aris ganviTarebuli.
sunTqvis sistema. mwerebis sunTqvis sistema warmoadgens traqeebis datot-
vil sistemas. muclis kunTebis SekumSvis Sedegad haeri Sedis mwerebis 
traqeebSi, iqidan ki sasunTqi xvrelebis saSualebiT gamodis.
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sxeulis agebuleba. garedan mwerebis sxeuli qitinovani safarveliTaa da-
faruli. sxeuli Sedgeba Tavis, mkerdisa da muclisagan. Tavze ganla-
gebulia rTuli Tvalebi, wyvili ulvaSi da piris organoebi. zogierT 
mwers, mag., futkars, rTuli Tvalebis garda, martivi Tvalebic aqvs. sxva-
dasxva formis ulvaSebis meSveobiT mwerebi suns SeigrZnoben. sxvada-
sxvanairi sakvebis miRebasTan Seguebis gamo mwerebs ganuviTardaT mRrRne-
li an mwuwnavi piris aparati. mkerdis nawilSi ganlagebulia kidurebis sami 
wyvili, garda amisa, saxeobaTa umravlesobas aqvs ori wyvili frTa (or-
frTianebs _ erTi wyvili). zogierT mwers, mag., rwyils, tils, cxovrebis 
gansxvavebuli wesis gamo, frTebi ar gaaCnia. mwerebis muceli sxvadasxva 
raodenobis (5-11) nawevrisgan Sedgeba. muclis zeda zedapiris gverdebze 
ganlagebulia sasunTqi xvrelebi. 

maisis xoWos garegani agebuleba

mkerdis I 
segmenti

mkerdis III 
segmenti

muceli

mkerdis II 
segmenti

Tavi wina frTa

ukana frTa

sasunTqi xvreli

fexi

sisxlis mimoqcevis sistema. mwerebis muclis nawilis zurgis mxares milako-
vani formis mravalsakniani guli mdebareobs. sisxls mwerebSi sakvebi 
nivTierebebi  gadaaqvs da organizmidan daSlis produqtebi gamoaqvs, mag-
ram aircvlaSi ar monawileobs.
gamomyofi sistema. mwerebis gamomyofi sistema warmodgenilia malpigis 
milakebiT. garda amisa, gamomyof funqcias asrulebs cximovani sxeulic.
nervuli sistema. mwerebis nervuli sistema iseTivea, rogoric sxva fexsaxs-
rianebisa, Tumca muclis nervul ZewkvSi gansakuTrebiT ganviTarebulia 
mkerdis sami nervuli kvanZi.
SegrZnebis organoebi. mxedvelobas uzrunvelyofs wyvili faseturi Tvali, 
ynosvas _ wyvili ulvaSi, Sexebis SegrZnebas _ piris sacecebi (xoWoebSi isini 
gemos SegrZnebaSic monawileobs). garda amisa, zogierT mwers, magaliTad, 
pepelasa da buzs, wina fexebSi aqvT gemos organo, xolo kalias da kutkalias 
_ smenis organo da kidev is organoebi, romlebiTac isini xmebs gamoscemen.
gamravleba da ganviTareba. mwerebi calsqesianebi arian. gamravlebis 
organoebi mucelSi aqvT. peplebi, xoWoebi, futkrebi TavianT ganviTa-
rebaSi Semdeg stadiebs gadian: kvercxi, larva, Wupri, zrdasruli orga-
nizmi. ganviTarebis aseT tips ewodeba ganviTareba sruli gardaqceviT.

xaxisirgvlivi 
nervuli kvanZi

saylapavi

kuWi

mkerdis 
nervuli 
kvanZebi

malpigis 
milebi

nawlavebi

sasunTqi 
xvrelebi

sakvercxe traqeis agebuleba

gulis agebuleba

kunTebi

arteria

sarqvlebi

xvrelebi

maisis xoWos Sinagani agebuleba

saWmlis momnelebeli sistema da kveba. mRrRneli piris mqone mwerebSi 
sakvebi xvdeba kunTovan kuWSi, sadac qitinovani kbilebiT ifqveba. Semdeg 
sakvebi gadadis nawlavSi, sadac xdeba misi moneleba da Sewova. mwuwnavi 
piris aparatis mqone mwerebs, romlebic Txevadi sakvebiT ikvebebian, aqvT 
CiCaxvi; qitinovani kbilebi maT kuWSi ar aris ganviTarebuli.
sunTqvis sistema. mwerebis sunTqvis sistema warmoadgens traqeebis datot-
vil sistemas. muclis kunTebis SekumSvis Sedegad haeri Sedis mwerebis 
traqeebSi, iqidan ki sasunTqi xvrelebis saSualebiT gamodis.

333

  Ç
ap üçün deyil



ganviTareba sruli gardaqceviT

kvercxi

larva

Wupri

zrdasruli 
mweri

ganviTareba arasruli gardaqceviT

kvercxi

larva

zrdasruli 
mweri

9594

CasviT gamotovebuli sityvebi: 

1. mwerebis klasi moicavs fexsaxsrianebs, romlebic sunTqaven _.

2. mwerebis sxeuli Semdegi nawilebisgan Sedgeba: _, _, da _.

3. mwerebis guli mdebareobs _ .

4. sisxli ar monawileobs _.

5. mwerebis gamomyofi sistema warmodgenilia _ da _.

1. daaTvaliereT su-
raTebi da upasuxeT 
kiTxvebs:
ganviTarebis romeli 
tipia gamosaxuli a) 
da b) aRniSvnebiT? ra 
aris aRniSnuli su-
raTze cifrebiT?

2. SeavseT cxrili ̀ fexsaxsri-
anTa tipis sxvadasxva klase-
bis msgavseba da gansxvaveba~.

klasebi

kibosnairebi
obobasnairebi
mwerebi

ganmasxvavebeli 
niSnebi

msgavsi niSnebi

40. mwerebis mravalferovneba da maTi mniSvneloba bunebaSi

XV saukunidan moyolebuli Seqi ganTqmulia, rogorc bunebrivi abreSumis 
warmoebis centri. 1861 wels aq aSenda abreSumis warmoebis erT-erTi umsxvi-
lesi fabrika. wvrili da mtkice abreSumis Zafi miiReboda arafriT gamor-
Ceuli, Cveulebrivi TeTri peplis _ TuTis abreSumxvevias _ parkisgan.

· kidev ra mniSvneloba aqvT mwerebs adamianis cxovrebaSi?

aRniSneT naxatze gamosaxuli mwerebis damaxasiaTebeli ramdenime niSani.

· rogor fiqrobT, ra sargeblobis an zianis motana SeuZliaT am mwerebs?

mwerebi, maTi agebulebis mixedviT, ramdenime razmad iyofa. maT 
Soris gvxvdebian rogorc sasargeblo, ise zianis momtani mwerebi _ 
mavneblebi.

sworfrTianTa razmis warmomadgenlebia: kutkaliebi, kaliebi, 
WriWinebi, maxrebi. kutkaliaTa didi gundebi xSirad masobrivad 
anadgureben naTesebs da did zians ayeneben soflis meurneobas.

xeSeSfrTianTa razmis, anu xoWoebis, warmomadgeneli maisis xoWo 
foTlebiT  ikvebeba, misi larvebi ki _ neSompaliT an mcenareTa fes-
vebiT. zrdasruli kolorados xoWo da misi larvebi kartofilis 
foTlebiT ikvebebian, rac mcenaris daRupvas iwvevs. zrdasruli 
Wiamaia da misi larvebi bugrebiT ikvebebian da, Sesabamisad, mce-
nareTa mavneblebs anadgureben. amitom xSirad bugrebTan sab-
rZolvelad Wiamaiebs iyeneben. brZolis aseT meTods biologiuri 
brZola ewodeba. xeSeSfrTianTa Soris iseTi mwerebic gvxvdebian, 
romlebic bunebaSi sanitris rols asruleben. magaliTad, mesaflave 
xoWo cxovelebis gvamebiT ikvebeba, fundura (funagoria) ki _ funiT.

klasi _ mwerebi

razmi _ xeSeSfr-
Tianebi (xoWoebi)

razmi _ 
orfrTianebi

razmi _ qerclfrTi-
anebi (peplebi)

razmi _ sifrifa-
nafrTianebi 

razmi _ 
sworfrTianebi

~300000 saxeoba ~140000 saxeoba ~100000 saxeoba~250000 saxeoba~20 000 saxeoba

mwerebis klasis klasifikacia
3

b

a

taraknebi, kaliebi, baRlinjoebi da tilebi ise aRweven zrdasrulobas, rom 
Wuprobis stadias ar gadian. kvercxidan gamosuli larvebi garegnulad da 
kvebis tipis mixedviT zrdasrul individs hgvanan. iseT ganviTarebas, 
romlis drosac mweri gadis kvercxis, larvisa da zrdasruli individis 
stadias, arasrul gardaqcevas uwodeben.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

saqmianobasaqmianobasaqmianoba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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ganviTareba sruli gardaqceviT

kvercxi

larva

Wupri

zrdasruli 
mweri

ganviTareba arasruli gardaqceviT

kvercxi

larva

zrdasruli 
mweri

9594

CasviT gamotovebuli sityvebi: 

1. mwerebis klasi moicavs fexsaxsrianebs, romlebic sunTqaven _.

2. mwerebis sxeuli Semdegi nawilebisgan Sedgeba: _, _, da _.

3. mwerebis guli mdebareobs _ .

4. sisxli ar monawileobs _.

5. mwerebis gamomyofi sistema warmodgenilia _ da _.

1. daaTvaliereT su-
raTebi da upasuxeT 
kiTxvebs:
ganviTarebis romeli 
tipia gamosaxuli a) 
da b) aRniSvnebiT? ra 
aris aRniSnuli su-
raTze cifrebiT?

2. SeavseT cxrili ̀ fexsaxsri-
anTa tipis sxvadasxva klase-
bis msgavseba da gansxvaveba~.

klasebi

kibosnairebi
obobasnairebi
mwerebi

ganmasxvavebeli 
niSnebi

msgavsi niSnebi

40. mwerebis mravalferovneba da maTi mniSvneloba bunebaSi

XV saukunidan moyolebuli Seqi ganTqmulia, rogorc bunebrivi abreSumis 
warmoebis centri. 1861 wels aq aSenda abreSumis warmoebis erT-erTi umsxvi-
lesi fabrika. wvrili da mtkice abreSumis Zafi miiReboda arafriT gamor-
Ceuli, Cveulebrivi TeTri peplis _ TuTis abreSumxvevias _ parkisgan.

· kidev ra mniSvneloba aqvT mwerebs adamianis cxovrebaSi?

aRniSneT naxatze gamosaxuli mwerebis damaxasiaTebeli ramdenime niSani.

· rogor fiqrobT, ra sargeblobis an zianis motana SeuZliaT am mwerebs?

mwerebi, maTi agebulebis mixedviT, ramdenime razmad iyofa. maT 
Soris gvxvdebian rogorc sasargeblo, ise zianis momtani mwerebi _ 
mavneblebi.

sworfrTianTa razmis warmomadgenlebia: kutkaliebi, kaliebi, 
WriWinebi, maxrebi. kutkaliaTa didi gundebi xSirad masobrivad 
anadgureben naTesebs da did zians ayeneben soflis meurneobas.

xeSeSfrTianTa razmis, anu xoWoebis, warmomadgeneli maisis xoWo 
foTlebiT  ikvebeba, misi larvebi ki _ neSompaliT an mcenareTa fes-
vebiT. zrdasruli kolorados xoWo da misi larvebi kartofilis 
foTlebiT ikvebebian, rac mcenaris daRupvas iwvevs. zrdasruli 
Wiamaia da misi larvebi bugrebiT ikvebebian da, Sesabamisad, mce-
nareTa mavneblebs anadgureben. amitom xSirad bugrebTan sab-
rZolvelad Wiamaiebs iyeneben. brZolis aseT meTods biologiuri 
brZola ewodeba. xeSeSfrTianTa Soris iseTi mwerebic gvxvdebian, 
romlebic bunebaSi sanitris rols asruleben. magaliTad, mesaflave 
xoWo cxovelebis gvamebiT ikvebeba, fundura (funagoria) ki _ funiT.

klasi _ mwerebi

razmi _ xeSeSfr-
Tianebi (xoWoebi)

razmi _ 
orfrTianebi

razmi _ qerclfrTi-
anebi (peplebi)

razmi _ sifrifa-
nafrTianebi 

razmi _ 
sworfrTianebi

~300000 saxeoba ~140000 saxeoba ~100000 saxeoba~250000 saxeoba~20 000 saxeoba

mwerebis klasis klasifikacia
3

b

a

taraknebi, kaliebi, baRlinjoebi da tilebi ise aRweven zrdasrulobas, rom 
Wuprobis stadias ar gadian. kvercxidan gamosuli larvebi garegnulad da 
kvebis tipis mixedviT zrdasrul individs hgvanan. iseT ganviTarebas, 
romlis drosac mweri gadis kvercxis, larvisa da zrdasruli individis 
stadias, arasrul gardaqcevas uwodeben.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

saqmianobasaqmianobasaqmianoba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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qerclfrTianTa warmomadgenlebs _ peplebs _ didi sargebloba mo-
aqvT soflis meurneobisaTvis imiT, rom yvavilovan mcenareebs mtve-
raven, Tumca maT larvebs _ muxluxebs _ ziani moaqvT. magaliTad, 
kombostos TeTrulas muxluxi RrRnis kombostos furclebs Tavis 
mRrRneli piris aparatiT da anadgurebs kombostoebs. CrCilis 
larvebi Salis nawarms afuWeben.

futkrebi, WianWvelebi da mxedrebi sifrifanafrTianebis razms 
miekuTvnebian. am razmis warmomadgenlebis umravlesobas sazogado-
ebrivi cxovrebis wesi axasiaTebs. uZvelesi droidan adamiani Taflis 
misaRebad meTaflia futkars iyenebs. futkrebs skaSi inaxaven. fut-
krebis yovel ojaxSi aris erTi deda futkari (dedofali), ramdenime 
aseuli mamali futkari da aTasobiT muSa futkari. mamali futkrebi 
anayofiereben deda futkars, romelic muclis boloSi moTavsebuli 
specialuri organoTi _ kvercxsadebiT _ kvercxebs debs. muSa fut-
kari sqesiT mdedria, magram sasqeso organoebi ganuviTarebeli aqvs 
da amitom gamravleba ar SeuZlia. muSa futkari agrovebs da gada-
amuSavebs sakvebs, uvlis deda futkars, zrdis axal Taobas da icavs 
budes. maTi kvercxsadebi nestradaa gadaqceuli.

mxedrebis larvebi (matlebi) sxva mwerebis matlebisa da Wuprebis 
Sinagani da garegani parazitebi arian. amis gamo maT soflis meur-
neobaSi mavnebeli mwerebis winaaRmdeg biologiur brZolaSi iyeneben.

orfrTianTa razmis warmomadgenlebis sakvebi mcenareTa wvenia. 
zogierTebi, mag., buzebi, buzanklebi, koRoebi da borebi cxovelebi-
sa da adamianis sisxliTac ikvebebian. orfrTianTa wina frTebi karga-
daa ganviTarebuli da apkisebri saxe aqvs. ukana frTebi sabzuiledaa 
gadaqceuli da wonasworobis funqcia akisria.

wyalsatevebis dabinZureba, tyeebis gaCexa mwerebis raodenobis 
Semcirebas iwvevs. maT dacva esaWiroebaT, radgan bunebaSi mniSvne-
lovan rols asruleben.

SeavseT cxrili

1. daadgineT Sesabamisoba:  1. maisis xoWo. 2. futkari. 3. kolorados xoWo. 4. 
buzi. 5. CrCili. 6. mxedari. 7. WianWvela. 8. kombostos TeTrula. 9. TuTis 
abreSumxvevia. 10. bora. 11. xoWo mesaflave.

a. xeSeSfrTianebi; b. qerclfrTianebi; g. sifrifanafrTianebi; d. orfrTianebi.

2. gamoiyeneT informaciis damatebiTi wyaroebi da moamzadeT mokle pre-
zentacia (informacia + suraTebi, fotoebi) meTaflia futkrebisa da Wian-
Wvelebis cxovrebis wesis Sesaxeb.

1

2

3

4

5
6

1. moluskebis romeli klasis warmomadgenelia gamosaxuli suraTze? Camo-
wereT, moluskis sxeulis romeli nawilebia suraTze cifrebiT aRniSnuli.

1 __
2 __
3 __
4 __
5 __
6 __

2. amoarCieT swori pasuxi:
a) Tevzebze parazitoben mucelfexiani/orsagduliani moluskebis 

larvebi.
b) rvafexa/loqora xmeleTze binadrobs.
g) mantiis Rru aris sivrce mantiasa da sxeuls/niJarasa da mantias 

Soris.
d) filtvebiT sunTqavs ukbilo/vazis lokokina.
e) moluskebis gamomyofi organoa Tirkmeli/nawlavi.

sargebloba

mwerebi mniSvneloba

miyenebuli ziani

miyenebuli zianimwerebi

a) ori wyvili ulvaSi;
b) sxeuli Sedgeba Tavis, mkerdisa da muclisgan;
g) oTxi wyvili sasiarulo fexi;
d) sami wyvili kiduri;
e) erTi wyvili ulvaSi;
v) erTi wyvili rTuli faseturi Tvali.

4. aRniSneT jvriani obobas damaxasiaTebeli niSnebi
1) Sxamiani jirkvlebi muclis boloSi mdebareobs.
2) sunTqvaSi monawileobs traqeebi da filtvebi.
3) sakvebis pirveladi moneleba sxeulis gareT xdeba.
4) sunTqavs mxolod traqeebiT.
5) mucelze sami wyvili meWeWi aqvs.
6) Tavze ganlagebulia oTxi wyvili martivi Tvali.
7) gamoyofis procesSi wyvili mwvane jirkvali monawileobs.

3. daadgineT Sesabamisoba:

1. kibosnairebi

2. obobasnairebi

3. mwerebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

Semajamebeli davalebebi
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qerclfrTianTa warmomadgenlebs _ peplebs _ didi sargebloba mo-
aqvT soflis meurneobisaTvis imiT, rom yvavilovan mcenareebs mtve-
raven, Tumca maT larvebs _ muxluxebs _ ziani moaqvT. magaliTad, 
kombostos TeTrulas muxluxi RrRnis kombostos furclebs Tavis 
mRrRneli piris aparatiT da anadgurebs kombostoebs. CrCilis 
larvebi Salis nawarms afuWeben.

futkrebi, WianWvelebi da mxedrebi sifrifanafrTianebis razms 
miekuTvnebian. am razmis warmomadgenlebis umravlesobas sazogado-
ebrivi cxovrebis wesi axasiaTebs. uZvelesi droidan adamiani Taflis 
misaRebad meTaflia futkars iyenebs. futkrebs skaSi inaxaven. fut-
krebis yovel ojaxSi aris erTi deda futkari (dedofali), ramdenime 
aseuli mamali futkari da aTasobiT muSa futkari. mamali futkrebi 
anayofiereben deda futkars, romelic muclis boloSi moTavsebuli 
specialuri organoTi _ kvercxsadebiT _ kvercxebs debs. muSa fut-
kari sqesiT mdedria, magram sasqeso organoebi ganuviTarebeli aqvs 
da amitom gamravleba ar SeuZlia. muSa futkari agrovebs da gada-
amuSavebs sakvebs, uvlis deda futkars, zrdis axal Taobas da icavs 
budes. maTi kvercxsadebi nestradaa gadaqceuli.

mxedrebis larvebi (matlebi) sxva mwerebis matlebisa da Wuprebis 
Sinagani da garegani parazitebi arian. amis gamo maT soflis meur-
neobaSi mavnebeli mwerebis winaaRmdeg biologiur brZolaSi iyeneben.

orfrTianTa razmis warmomadgenlebis sakvebi mcenareTa wvenia. 
zogierTebi, mag., buzebi, buzanklebi, koRoebi da borebi cxovelebi-
sa da adamianis sisxliTac ikvebebian. orfrTianTa wina frTebi karga-
daa ganviTarebuli da apkisebri saxe aqvs. ukana frTebi sabzuiledaa 
gadaqceuli da wonasworobis funqcia akisria.

wyalsatevebis dabinZureba, tyeebis gaCexa mwerebis raodenobis 
Semcirebas iwvevs. maT dacva esaWiroebaT, radgan bunebaSi mniSvne-
lovan rols asruleben.

SeavseT cxrili
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1

2

3

4

5
6
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1 __
2 __
3 __
4 __
5 __
6 __
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larvebi.
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g) mantiis Rru aris sivrce mantiasa da sxeuls/niJarasa da mantias 

Soris.
d) filtvebiT sunTqavs ukbilo/vazis lokokina.
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miyenebuli zianimwerebi
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41. tipi _ qordianebi. qvetipi uqaloebi. klasi Tavqordianebi

1778 wels simon palasma pirvelad aRwera Sav zRvaSi gavrcelebuli lan-
ceta da is moluskad CaTvala. mogvianebiT a. o. kovalevskim daadgina, rom 
lanceta qordian cxovelebs miekuTvneba.

· rogor fiqrobT, lancetas ra Taviseburebebma miiyvana mecnierebi aseT 
  daskvnebamde?

SeadareT lancetasa da Tevzis garegani age-
buleba. ra msgavseba da gansxvavebaa maT 
Soris?

tipi _ qordianebi.  qordianTa tips daaxloebiT 41 aTasi saxeoba 
miekuTvneba. am tipis erT-erTi mTavari damaxasiaTebeli niSani Sinagani 
ConCxis RerZis _ qordis (an xerxemlis) _ arsebobaa. qorda sayrdenis 
funqcias asrulebs da mTel sxeuls simtkices aniWebs. qordianebis 
zurgis nervuli milis wina nawili umravles warmomadgenlebSi Tavis 
tvins qmnis. xaxasTan qordianebs layuCebis napralebi aqvT.

qordianebi moicaven Semdeg qvetipebs: uqaloebs, larvaqordianebs 
(garsianebs), qalianebs (an xerxemlianebs). uqaloebs miekuTvneba mxo-
lod erTi klasi _ Tavqordianebi.

klasi _ Tavqordianebi. am klasis warmomadgenelia lanceta _ patara, 
Tevzis msgavsi, naxevrad gamWvirvale sxeulis mqone zRvis cxoveli. misi 
sxeuli orive boloSi wamaxvilebulia da lancets mogvagonebs. aqedan mo-
dis misi saxelwodebac. lancetas Tavis nawili ar aqvs gamoyofili. wina 
nawilSi piri aqvs, romelic piris Zabris fskerze mdebareobs da garSemo 
sacecebi akravs. layuCebis zedapiri kanis naoWebiTaa dafaruli. zurgis 
mxares sxeuls kanis naoWi dahyveba, romelic zurgis, kudisa da kudqveSa 
farflebs qmnis. kudqveSa farflTan analuri xvreli ixsneba.

lancetas agebuleba
ConCxi. qorda, romelic sxeulis ConCxis RerZs qmnis, wina nawi-
lidan kudamde miuyveba.
saWmlis momnelebeli sistema da kveba. lancetas Zabrisebri pi-
ri, xaxa da layuCebis napralebi wamwamebiTaa dafaruli. wam-
wamebis ganuwyveteli rxevis Sedegad pirSi wyalTan erTad sak-
vebis nawilakebic xvdeba. nawlavebSi sakvebi moineleba da orga-
nizmSi Seiwoveba. mounelebeli narCenebi analuri xvreliT ga-
reT gamoidevneba.

biT. lancetas guli ar gaaCnia.
gamomyofi sistema. gamomyofi sistema, rgolovani Wiebis msgavsad, nefridi-
ebiTaa warmodgenili.
nervuli sistema. sxeuls zurgis mxares miuyveba zurgis nervuli mili da mis-
gan gamomavali nervebi.
SegrZnebis organoebi. lancetas SegrZnebis specialuri organoebi ar gaaCnia. 
sxeulis kanis zedapirze gansakuTrebuli SuqmgrZnobiare ujredebia ganla-
gebuli. zurgis nervuli milis wina boloze ynosvis fosoa, romlis saSuale-
biTac lanceta wylis qimiur Semadgenlobas aRiqvams.
gamravleba da ganviTareba. lanceta calsqesiani cxovelia. axasiaTebs garega-
ni ganayofiereba. ganayofierebuli kvercxebidan gamodian aqtiurad moZravi 
lifsitebi, romelTa sxeuli wamwamebiTaa dafaruli. ganviTarebis Semdeg 
maTgan zrdasruli individebi yalibdeba.
mniSvneloba. Tevzebis sakvebs warmoadgens.

1. amoarCieT qordiani cxovelebis niSnebi: a) aqvT garegani qitinovani safar-
veli; b) nervuli sistema milis saxisaa; g) sisxlis mimoqcevis sistema Riaa; d) 
xaxasTan mdebareobs layuCebis napralebi.

lancetas Sinagani agebuleba

qorda

zurgis nervuli mili
saylapavi

xaxa

RviZli

sasqeso 
jirkvali

nawlavi
analuri xvreli

mgrZnobiare 
wanazardebi layuCebis 

napralebi
Zabrisebri 
piri

gadaitaneT cxrili rveulSi da 
Sesabamis grafebSi CawereT 
lancetas agebulebis 
Taviseburebebi.

Sinagani ConCxi

saWmlis momnelebeli organoebi

sunTqvis organoebi

sisxlis mimoqcevis sistema

organoTa sistema agebulebis Taviseburebebi

2. daasruleT winadadebebi. gamoiyeneT sakvanZo sityvebi:

uqaloebi; zurgis; qordianebi; qorda.

lanceta miekuTvneba _ qvetips. rogorc _ tipis yvela warmomadgenels, masac 
nervuli mili sxeulis _ mxareze, _ zeviT aqvs.

lancetas sisxlis mimoqcevis sistema

layuCis arteria
layuCiszeda arteria

zurgis sisxlZarRvi

muclis sisxlZarRvi kudis vena

wina da ukana venebi

kapilaruli qseli

sunTqvis sistema. lancetas xaxasTan daaxloebiT 100 wyvili layuCis napra-
lia. piridan Sesuli wyali layuCebSi gaivlis da sisxls JangbadiT amdidrebs.
sisxlis mimoqcevis sistema. sisxlis mimoqcevis sistema daxSulia da warmod-
genilia ori ZiriTadi _ zurgisa da muclis sisxlZarRviTa da maTi gantote-

qordiani cxovelebi. uqaloebi, Tevzebi, wyalxmeleTa 
cxovelebi da qvewarmavlebiTavi  7

saqmianobasaqmianobasaqmianoba
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qordiani cxovelebi. uqaloebi, Tevzebi, wyalxmeleTa 
cxovelebi da qvewarmavlebiTavi  7
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42. qvetipi _ qalianebi.  Tevzebi

Tevzis sxeulis orive gverdze mdebareobs specialuri organo, romelic 
mas saSualebas aZlevs SeigrZnos wylis dineba da mRvrie wyalSic ki advi-
lad auqcios gverdi sxvadasxva winaRobas.

· Tqveni azriT, rogor aisaxeba Tevzebis garegan agebulebaze wyalSi cxovreba?

samuSaos mizani: Tevzebis garegani agebulebisa da wylian garemoSi arsebo-
basTan Seguebis Taviseburebebis Seswavla.
aRWurviloba: gamoSignuli Tevzi an misi suraTi.
muSaobis msvleloba: 1. daaTvaliereT Tevzi, gansazRvreT misi forma da 
sxeulis nawilebi. 2. CaxateT Tevzi samuSao rveulSi da aRniSneT misi sxe-
ulis nawilebi.
vimsjeloT Sedegebze: riT gansxvavdebian wyalSi mobinadre Tevzebi xme-
leTze mcxovrebi sxva xerxemlianebisgan?

skarosi

qalianebis qvetips miekuTvnebian: Tevzebi, wyalxmeleTa cxove-
lebi, qvewarmavlebi, frinvelebi da ZuZumwovrebi.

Tevzebi. Tevzebis daaxloebiT 20 aTasi saxeobaa cnobili. cxovro-
ben mxolod wyalSi. Tevzebs CamouyalibdaT wyvili farfli da ybebi. 
umravlesobis sxeuli qercliTaa dafaruli. arsebobs Tevzebis ori 
klasi _ xrtilovani Tevzebi da Zvliani Tevzebi.

klasi _ xrtilovani Tevzebi. am klasis Tevzebis ConCxi xrtilova-
nia. warmomadgenlebia zvigenebi da skarosebi. maT sxeuls gverdebze 
5-7 wyvili layuCis naprali aqvs. layuCebs sarqvelebi ar gaaCnia. ar 
aqvT sacuravi buSti. umravlesoba cocxalmSobia.

klasi _ Zvlovani Tevzebi. Tevzebis umravlesobas Zvlovani ConCxi 
aqvs. maTi sxeuli Sedgeba Tavis, tanisa da kudisgan, Tumca maT Soris 
mkveTri sazRvari ar arsebobs.

Tevzebis gadaadgilebaSi mTavar rols farflebi asrulebs. far-
flebi SeiZleba iyos wyvili da kenti. sxeuli dafarulia Zvlovani 
qercliT.

zvigeni

mdinaris qorWilas sxeulis agebuleba

Tvali

qerclebi

kudis farfli

kudqveSa (analuri) farfli
muclis 
farfli

mkerdis 
farfli

layuCis sarqveli

piri

nesto

zurgis farflebi

ConCxi

farflis sxivebi

malebi
qalis Zvlebi

muclis farflis 
ConCxi

ybebi

neknebi

analuri farflis 
ConCxi

mkerdis farflis ConCxi

mxris sartyeli

layuCis sarqveli

klasi _ xrtiliani Tevzebi

kanSi didi raodenobiT jirkvlebia, romlebic lorwos gamoyofs. 
lorwo, romelic qerclebs garedan faravs, xaxuns amcirebs da Tev-
zebs curvas uadvilebs; garda amisa, lorwo Tevzis sxeuls mikroor-
ganizmebisganac icavs. Tevzebis sxeuls gverdebze, Tavidan kudamde, 
gverdiTi xazi mihyveba.

Zvlovani Tevzebis agebuleba
ConCxi. Tevzis ConCxi Sedgeba qalis, tanisa da kidurebis ConCxisgan. Con-
Cxis safuZvels xerxemali qmnis, romelic mTel sxeuls gasdevs. xerxemali 
tanisa da kudis malebisganaa warmoqmnili. tanis malebis orive mxridan 
gamodis neknebi. xerxemlis wina nawili qalas uZravi SeerTebiT ukavSir-
deba. farflebis ConCxi ramdenime Zvlisa da farflis sxivebisgan Sedgeba.
Tevzebs kargad ganviTarebuli kunTebi aqvT. gansakuTrebiT ganviTarebu-
lia zurgisa da kudis kunTebi.� 

saqmianobasaqmianoba  _ laboratoriuli samuSao. Tevzebis garegani agebulebasaqmianoba _ laboratoriuli samuSao. Tevzebis garegani agebuleba
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Tavis 
tvini

nervebi

zurgis tvini
naTxemi

mogrZo tvini

Suamdebare tvini

Sua tvini

wina tvini

saWmlis momnelebeli sistema. Tevzebi sakvebs piriT iWeren. zogierT mta-
cebel Tevzs msxverplis Sesapyrobad pirSi wawvetebuli kbilebi aqvs, 
Tumca sakvebs dauReWavad ylapavs. sakvebi piridan xaxaSi xvdeba, Semdeg _ 
saylapavSi da bolos _ kuWSi. kuWidan nawilobriv monelebuli sakvebi 
wvril nawlavebSi gadadis, saidanac, saWmlis momnelebeli wvenebis zemoqme-
debiT sabolood monelebuli, sisxlSi xvdeba. saWmlis mounelebeli narCe-
nebi analuri xvreliT gareT gamoiyofa.������ �������, ��������������, ����������� � 

Sinagani agebuleba

kudis mala

zeda morCebi

zeda rkalebi

malis sxeuli

qveda rkali

qveda morCi

gverdiTi morCebi 
(maT emagreba neknebi)

tanis mala

Tevzebis gamravleba da ganviTareba. Tevzebis umravlesoba cals-
qesiania. sakvercxeebSi mwifdeba kercxujredebi _ qviriTi, saTes-
leebSi ki warmoiqmneba TeTri feris Teslis Semcveli siTxe, romel-
Sic spermatozoidebia. Tevzebis umravlesobaSi ganayofiereba sxe-
uls gareT, wyalSi, xdeba. ganayofierebuli qviriTidan yviTrispar-
kiani patara lifsitebi gamodian. mas Semdeg, rac yviTrSi sakvebis 
maragi gamoileva, isini damoukideblad iwyeben kvebas.

sacuravi buSti. Zvlian Tevzebs sacuravi buSti aqvT, romelic nawlavis 
Txelkedlian wanazards warmoadgens da airebis nazaviTaa savse. Tevzis 
wylis siRrmeSi Casvlisas sacuravi buStis moculoba mcirdeba, xolo wlis 
zedapirze amosvlisas _ izrdeba. es Tevzs saSualebas aZlevs, wylis siRr-
meSi advilad gadaadgildes.
sunTqvis sistema. Tevzebi layuCebiT sunTqaven. piridan Sesuli wyali la-
yuCebSi xvdeba da iqidan wyalSi gaxsnili Jangbadi layuCebis kapilarebSi 
gadadis. layuCebi garedan sarqvelebiTaa  daculi.
sisxlis mimoqcevis sistema. Tevzebis sisxlis mimoqcevis sistema gulisa da 
sisxlZarRvebisgan Sedgeba. guli orsakniania da winagulisa da parkuWisgan 
Sedgeba. gulidan venuri sisxli layuCebSi xvdeba, iq sufTavdeba, Jangba-
diT mdidrdeba da sxeulis organoebTan midis, saidanac kvlav gulSi 
brundeba. Tevzebis sisxlis mimoqcevis sistema daxSulia.

lifsita Tevzebis ganviTareba

ganayofierebuli 
kvercxujredi

patara lifsita yviTris parkiT 
(masSi qviriTSi arsebuli sakvebis narCenia)
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sisxls mimoqcevis sistema

gamomyofi sistema. Tevzis tanis nawilis zurgis mxareze, xerxemlis gver-
diT, mowiTalo-moyavisfro lentisebri wyvili Tirkmeli mdebareobs. 
daSlis saboloo produqtebi TirkmlebSi ifiltreba da Caedineba or 
SardsawveTSi, saidanac Sardis buStSi xvdeba. Sardis buSti gareT analuri 
xvrelis cota ukan ixsneba.
nervuli sistema. Tevzis nervuli sistema Tavisa da zurgis tvinis da maTgan 
gamomavali nervebisgan Sedgeba. Tevzis Tavis tvinSi xuTi ganyofilebaa: 
wina, Suamdebare, Sua, mogrZo tvini da naTxemi. Tevzis cxovrebaSi tvinis 
TiToeuli nawili mniSvnelovan funqcias asrulebs. magaliTad, mogrZo 
tvini aregulirebs sunTqvas, sisxlis mimoqcevas, saWmlis monelebas da a. S. 
naTxemi uzrunvelyofs koordinaciasa da wonasworobas.
SegrZnebis organoebi. Tevzebs aqvT mxedvelobis, smenis, gemos, ynosvisa da 
Sexebis organoebi da kidev gverdiTi xazi. am ukanasknelis daxmarebiT Tev-
zebi saTanadod aRiqvamen wylis nakadis Zalasa da mimarTulebas..
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amoarCieT swori mtkicebebi: 1. Tevzebs smenis organo ar aqvT; 2. Tevzebi 
layuCebiT sunTqaven; 3. Tevzebis guli orsakniania; 4. gamomyof organoebSi 
Sedis Sardis buSti; 5. Tevzebis umravlesoba hermafroditia.

2. daadgineT Sesabamisoba Tevzebis agebulebasa da wyalSi cxovrebasTan 
Seguebas Soris.

1. daadgineT Sesabamisoba:

1. ConCxi xrtilovania;
2. ConCxi nawilobriv an mTlianad gaZvalebulia;
3. layuCebi sarqvelebiT aris dafaruli;
4. sacuravi buSti aqvT;
5. sacuravi buSti ar aqvT.

agebulebis Taviseburebebi wyalSi cxovrebasTan Segueba

1. qerclebi

2. lorwo

3. farflebi

4. sacuravi buSti

a) amcirebs xaxunis Zalas da icavs mikroorganizmebisgan

b) uzrunvelyofs Tevzebis Tavisufal gadaadgilebas wylis siRrmeSi

g) faravs Tevzis sxeuls

d) amoZravebs sxeuls

43. Tevzebis mravalferovneba. sarewi Tevzebis maragis dacva

adamianis zemoqmedeba bunebriv garemoze sul ufro da ufro izrdeba. amis 
Sedegad mcenareebisa da cxovelebis, maT Soris Tevzebis, uamravi saxeoba 
gadaSenebis piras aRmoCnda. bevri ukve Setanilia `wiTel wignSi~ da rac 
mTavaria, maTi ricxvi yovelwliurad matulobs.

gaiazreT da CamoayalibeT, ra mniSvneloba aqvs Tevzebs bunebasa da adami-
anis cxovrebaSi.
vimsjeloT Sedegebze: ra Sedegebi SeiZleba moitanos Tevzebis raodenobis 
aseTma mkveTrma Semcirebam?

· Tqveni azriT, rogor SeiZleba aviciloT Tavidan Tevzis saxeobebis Semci-
   rebis aseTi tendencia?

Zvlovani Tevzis saxeobebis raodenoba bevrad aRemateba xrtiliani 
Tevzebis raodenobas.

latimeria

mtevanfarflianebi

zuTxisebrni

oragulisebrni

qaSayisebrni

kaspiuri oraguli

zuTxi

Savzurgiani qaSayi

kobrisebrni

kobri

Zvlovani Tevzebis ZiriTadi razmebi

mtevanfarflianebi. am razmis erTaderTi SemorCenili saxeobaa latimeria. 
sxva Tevzebisgan gansxvavebiT, mas kargad aqvs ganviTarebuli wyvili kun-
Tovani farfli. es Tevzi pirvelad 1938 wels afrikis napirTan, indoeTis 
okeaneSi daiWires.

zuTxisebrni. am Tevzebs qorda mTeli sicocxlis manZilze unarCundebaT. 
azerbaijanis wyalsatevebSi gavrcelebuli saxeobebi _ svia, zuTxi, tara-
Rana da foreji _ zRvaSi binadroben, magram qviriTis dasayrelad mtknar 
wylebSi gadian. aseT Tevzebs gamsvlel Tevzebs uwodeben. bolo xanebSi am 
Tevzebis raodenoba kaspiis zRvaSi mkveTrad Semcirda.

oragulisebrni. oragulisebrni mtaceblebi arian. isini gamsvlel Tevzebs 
miekuTvnebian da qviriTs silaSi an mdinareTa SesarTavebis kenWebSi yrian. 
kaspiis zRvaSi yvelaze xSirad kaspiuri oraguli gvxvdeba. azerbaijanis 
mTis mdinareebSi mobinadre kalmaxi ki mxolod mtknar wylebSi cxovrobs.

qaSayisebrni. gundebad Sekrebili qaSayisebrni marilian wyalsatevebSi 
cxovroben. am Tevzebs gverdiTi xazi sustad aqvT gamoxatuli. maTi umrav-
lesoba zRvis siRrmeSi mobinadre patara organizmebiT ikvebeba. sakvebis 
mosapoveblad da qviriTis dasayrelad did manZils gadian. kaspiis zRvaSi 
mobinadre am cxovelTa yvelaze didi warmomadgenelia Savzurgiani qaSayi. 
razmis zogierT warmomadgenels, mag., WiWyinas, mcire zomis miuxedavad, 
didi sarewi mniSvneloba aqvs.

kobrisebrni. azerbaijanis teritoriaze kobrisebrTa razmis uamravi 
saxeoba binadrobs. isini sakvebs aqucmaceben specialuri warmonaqmnebiT, 
romlebic kbilebis funqcias asrulebs. am razmis warmomadgenlebi _ 
Cexoni, Samaia da zogierTi sxvac _ ̀ wiTel wignSia~ Setanili.

105104

a) xrtiliani Tevzebi

b) Zvliani Tevzebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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Tevzebis sarewi maragis dacva. TevzWeris araswori organizaciisa 
da wyalsatevebis sxvadasxva qimiuri nivTierebebiT dabinZurebis gamo 
adamianebma mkveTrad Seamcires Tevzebis sarewi resursi. Tevzebis sa-
rewi raodenobis SenarCunebisa da cxovelTa samyaros dacvis mizniT 
Cvens qveyanaSi miiRes mTeli rigi kanonebi. Tevzebis raodenobis 
Semcirebis Tavidan asacileblad mimdinareobs maTi xelovnuri 
gamravleba an axali saxeobebis aklimatizacia wyalsatevebSi. amJamad 
aseTi Tevzebis raodenoba TandaTan matulobs da sarewao mniSvne-
lobas iZens. ase magaliTad, xelovnurad amravleben kobrs, sqelSub-
las, kalmaxs, zuTxs, TeTr amurs. nefTCalis raionis qilis Tevzis 
meurneobaSi xelovnurad amravleben zuTxisebrTa warmomadgenlebs.

daasruleT winadadebebi. gamoiyeneT sakvanZo sityvebi:

sawarmoo narCenebi, `wiTeli wigni~, Zraviani navebi, sarewi Tevzebi.

1. daasaxeleT Tevzebis raodenobis Semcirebis mizezebi.
2. moifiqreT da daasaxeleT Tevzebis dacvis mizniT gasatarebeli sami 
   mTavari RonisZieba.

44. klasi _ wyalxmeleTa cxovelebi

am cxovelebis berZnuli saxelwodebaa `amfibiebi~. es saxeli XVIII saukuneSi 
Svedma naturalistma karl linem SemoiRo. pirdapiri TargmaniT amfibia `or 
sicocxles~ niSnavs. yvelasTvis cnobilma amfibiebma _ bayayebma da gombeSoebma 
_ es saxeli swored imitomac miiRes, rom cxovrebis naxevars wyalSi atareben, 
naxevars ki _ xmeleTze.

· kidev ra niSnebi axasiaTebs am cxovelebs?

daaTvaliereT suraTze gamosaxuli bayayi. gaarkvieT 
misi sxeulis nawilebi.

1. ra organoebia Tavze ganlagebuli?
2. ra Taviseburebebi axasiaTebs bayayis kidurebs? ra 

mniSvneloba aqvs am Taviseburebebs wyalsa da xme-
leTze gadaadgilebisaTvis?

amJamad cnobilia amfibiebis, daaxloebiT, 2800 saxeoba. amfibiebis 
ganviTarebis sawyisi stadia, rogorc wesi, wyalSi mimdinareobs, moz-
rdili individebi ki xmeleTze cxovroben. wyalxmeleTa cxovelebs gan-
viTarebuli aqvT xmeleTze gadaadgilebisaTvis mosaxerxebeli kidu-
rebi. xmeleTze cxovrebam da atmosferuli JangbadiT sunTqvis auci-
leblobam amfibiebSi ganaviTara filtvebi. amfibiebi, Tevzebis msgavsad, 
qviriTs yrian.

wyalxmeleTa cxovelebis erT-erTi gavrcelebuli warmomadgene-
lia tbis bayayi.

Tevzebis dacva iTvaliswinebs:
1. iseTi Tevzebis Weris akrZalvas, romlebic ... arian Sesuli.
2. ...  wyalSi gadayris akrZalvas.
3. ... moZraobis SezRudvas im adgilebSi, sadac Tevzebi qviriTs yrian.
4. dadgenil normaze meti raodenobiT ... Weras.

bayayis garegani agebuleba

Tavitani

sasmeni xvreli dafis apkiT

nesto

Tvali

Tvalis quTuTo

wina kiduriukana 
kiduri

tbis bayayis cxovelqmedeba
tbis bayayis agebuleba. tbis bayayis sxeuli Tavis, tanisa da kidurebisgan 
Sedgeba. Tavi pirdapir gadadis tanSi ise, rom kiseri gamoyofili ar aris. 
Tevzebisgan gansxvavebiT, bayayebis Tavi moZravia. Tvalebs quTuToebi aqvs, 
romlebic maT gamoSrobisgan icavs. bayayis tani zurgisa da muclis mxridan 
Sebrtyelebulia. moZravi wina da ukana kidurebi tanTanaa SeerTebuli.

moZraoba. bayayis ukana kidurebi winaze grZelia da Ronieri. xmeleTze bayayi 
ukana kidurebis moxra-gaSliT gadaadgildeba win. wina fexebze mas oTxi 
TiTi aqvs, ukanaze ki _ xuTi. TiTebs Soris sacurao apkia gadaWimuli.
xmeleTze gadaadgilebasa da wyalSi curvasTan dakavSirebiT bayayebs 
TevzebTan SedarebiT kunTebi ufro ganuviTardaT.
sxeulis safareveli. kani SiSvelia, Sedgeba jirkvlebisgan.
ConCxi. bayayis ConCxi Sedgeba qalis, tanisa da kidurebis ConCxisgan. xerxemali 
warmoqmnilia 1 kisris, 7 tanis, 1 gavis malisa da 1 kudis grZeli Zvlisgan. 
neknebi ar aris ganviTarebuli, Sesabamisad, ar arsebobs gul-mkerdis yafazi. 
kidurebis ConCxi Sedgeba sartylisa da Tavisufali kidurebis ConCxisgan. 
mxris sartyelSi Sedis wyvili Zvlebi _ beWi, laviwi, korakoidi (yornisebri) 
da kenti mkerdis Zvali. wina kidurebi warmoqmnilia mxris, wina mxrisa da 
mtevnis Zvlebisgan, ukana kidurebis sartyeli _ wyvili menjis Zvlisgan, 
xolo Tavisufali kiduri _ barZayis, wvivisa da terfis Zvlebisgan.
saWmlis momnelebeli sistema. bayayi mxolod moZravi mwerebiTa da sxva 
patara zomis cxovelebiT ikvebeba. amisaTvis is iyenebs grZel webovan enas, 
romliTac msxverpls iWers.
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bayayis amosvla 
xmeleTze

qviriTi

Tavkombalebi 
garegani 
layuCebiT Tavkombalebi 

Sinagani 
layuCebiT

ukana kidurebis 
ganviTareba

wina kidurebis 
ganviTareba

gamomyofi sistema. bayayis gamomyofi sistema Sedgeba wyvili Tirkmlis, 
SardsawveTis, romlis sadinarebi kloakaSi ixsneba, da Sardis buStisgan.
nivTierebaTa cvla. bayayis sxeulis temperatura da nivTierebaTa cvlis 
procesis siCqare garemos temperaturazea damokidebuli.
nervuli sistema. bayayisa da Tevzis nervuli sistema erTmaneTis msgavsia. 
Tumca wina tvini ufro ganviTarebuli aqvs bayays, xolo naTxemi, romelic 
koordinaciaze agebs pasuxs _ Tevzs.

109108

sakvebis mounelebeli narCenebi uka-
na nawlavis gafarToebul nawilSi, 
kloakaSi, gadadis da misi xvreliT 
gareT gamoiyofa. kloakaSi ixsneba 
gamomyofi da sasqeso sistemebis 
sadinarebic.
sunTqvis sistema. zrdasruli bayayi 
filtvebi sunTqavs, romlebsac par-
kis forma aqvs. imis gamo, rom fil-
tvebi kargad ganviTarebuli ar 
aris, sunTqvaSi monawileobas kanic 
iRebs. wylian garemoSi ki bayayi mxo-
lod kaniT sunTqavs.
sisxlis mimoqcevis sistema. bayayis 
guli ori winagulisa da erTi par-
kuWisgan Sedgeba. mis organizmSi 
sisxlis mimoqcevis ori wrea. fil-
tvebis ganviTarebasTan erTad 
sisxlis mimoqcevis meore wrec Camo-
yalibda. am wris saSualebiT venuri 
sisxli filtvebSi xvdeba, arteriul 
sisxlad gadaiqceva da isev gulSi 

saWmlis momnelebeli, gamomyofi, 
sasunTqi da sasqeso sistemebi

nesto

kuWqveSa jirkvalinawlavebi

Sardis 
buSti

kloaka

Tirkmeli

kvercxsavalisakvercxe filtvebi

piri

xaxa
saylapavi
kuWi

elenTa

RviZli

nervuli sistema

Tavis tvini

zurgis
tvini

nervebi

wina tvini

Suamdebare 
tvini

Sua tvini

mogrZo tvini

naTxemi

bayayis ganviTarebis stadiebi

sisxlis mimoqcevis sistema

marcxena 
winaguli

marjvena 
winaguli

parkuWi

sisxlis mimoq-
cevis didi wre

sisxlis mimoqcevis 
mcire wre

SegrZnebis organoebi. bayays aqvs sme-
nis, mxedvelobis, ynosvisa da gemos 
organoebi. smenis organo Sua da 
SigniTa yurisgan Sedgeba.
gamravleba. bayayi calsqesiani cxo-
velia. gamravlebisas individebi 
wyvildebian. zogierT mamr bayays 
mdedrebis misazidad specialuri 
rezonatori aqvs, romelic yiyinis 
xmas aZlierebs. sasqeso ujredebi 
specialuri milebiT xvdeba kloa-
kaSi, iqidan ki _ gareT. ganayofie-

qalis Zvlebi zeda 
ybis 
Zvlebixerxemali

kudis Zvali

mtevnis 
Zvlebi

qveda 
ybis 
Zvlebi

beWis 
Zvalimxari

mkerdis 
Zvali

wvivi

wvivi

terfis Zvlebi

barZayi

bayayis ConCxi

reba garegania da wyalSi xorcieldeba.
ganviTareba. garkveuli xnis Semdeg qviriTidan gamodian Tevzis lifsi-
tebis msgavsi Tavkombalebi. ramdenime Tvis Semdeg isini zrdasrul bayaye-
bad yalibdebian. amrigad, bayayebs arapirdapiri ganviTareba axasiaTebT.

daadgineT Sesabamisoba:

a) Tevzebi

b) amfibiebi

1. zrdasrul individebs layuCovani sunTqva 
axasiaTebT.
2. guli orsakniani aqvT.
3. lorwovani kani qercliT aqvT dafaruli.
4. guli samsakniani aqvT.
5. SiSveli sveli kani lorwoTia dafaruli.
6. qviriTidan gamosulebi layuCebiT 
sunTqaven.

brundeba. sisxlis mimoqcevis did wreSi moZrav sisxls ki Jangbadi 
qsovilebamde da organoebamde miaqvs da kvlav gulSi brundeba. bayayis 
gulSi sisxlZarRvebi isea ganlagebuli, rom Tavis tvinSi arteriuli 
sisxli midis, organoebSi _ Sereuli, filtvebSi ki _ venuri.

naRvlis 
buSti
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45. wyalxmeleTa cxovelebis mravalferovneba da maTi 
      mniSvneloba bunebaSi

Tu parizSi 
gaemgzavrebiT, 
sorbonis 
universitetis win 
aucileblad naxavT 
bayayis qandakebas.

· rogor 
fiqrobT, ra 
`damsaxurebis~ 
gamo daudges 
Zegli bayays?

daajgufeT wyalxmeleTa cxovelebis Taviseburebebi, romlebic dakavSire-
bulia wyalSi an xmeleTze cxovrebis wesTan.
1. SiSveli kani; 2. filtvebiT sunTqva; 3. ganviTarebuli kidurebi; 4. apki 
TiTebs Soris; 5. moZravi quTuToebi da sacremle jirkvlebi; 6. garsSemo-
denili sxeulis forma.
vimsjeloT Sedegebze: kidev ra Taviseburebebs daamatebdiT am Camo-
naTvals?

wyalxmeleTa cxovelebis mravalferovneba. wyalxmeleTa cxove-
lebSi gamoiyofa Semdegi razmebi: kudianebi, ukudoebi da ufexoebi.

ukudo amfibiebis razmi yvelaze mravalricxovania. am razmis 
zogierTi warmomadgeneli, mag., tbis bayayi, wyalsatevebTan axlos 
binadrobs, xolo gombeSos SeiZleba wyalsatevebidan moSorebiTac 
SevxvdeT. kanis gamoSrobisgan dasacavad gombeSoebi Ramis cxovrebas 
ewevian, dRisiT ki mofarebul adgilebSi imalebian. kargad ganviTa-
rebuli filtvebi gombeSos saSualebas aZlevs, wylidan moSorebiTac 
iarsebos. xis bayayebi xeebze binadroben. maTi TiTebis daboloebebi 
Semsxvilebulia da misawovrebs warmoqmnis, rac bayays saSualebas 
aZlevs, vertikalur an gluv zedapirebs miemagros. miuxedavad imisa, 
Tu sad binadroben amfibiebi, maTi gamravleba mxolod wyalSi 
mimdinareobs.

razmi _ ukudo amfibiebi

tbis bayayi Cveulebrivi xis bayayi Cveulebrivi gombeSo

razmi _ kudiani amfibiebi

koplebiani salamandra savarcxliani tritoni balkanuri proteusi

1. daadgineT Sesabamisoba wyalxmeleTa cxovelebis agebulebis Tavisebu-
rebebsa da am Taviseburebebis mniSvnelobas Soris.

1. haerovani garemodan xmebis 
aRqmis saSualeba.

2. wyalSi yofnisas atmosferuli 
haeriT sunTqvisa da garemoze 
dakvirvebis unari.

3. swrafi da grZeli naxtomebis 
gakeTebis unari.

4. mtaceblebisgan Tavis dacvis 
saSualeba.

5. moZravi (mfrinavi) mwerebis 
daWeris saSualeba.

a) ukana kiduri grZelia da rTul 
berkets warmoadgens.

b) aqvs farTo, grZeli da webovani ena 
da kargad ganviTarebuli 
mxedveloba.

g) Tvalebi da nestoebi Tavis zemo 
nawilSi aqvs ganlagebuli.

d) aqvs SigniTa yuri da dafis apkiT 
dafaruli Sua yuri.

e) kanis jirkvlebi specifikur mwvave 
siTxes gamoyofs.

2. upasuxeT kiTxvebs: a) mSierma bayayma akvariumSi Cayrili mkvdari mwerebi 
ar SeWama. Tqveni azriT, ratom? b) ratom SeuZlia didxans wylis qveS yofna 
bayays, miuxedavad imisa, rom layuCebi ar aqvs? g) moifiqreT, ris agebas 
SeZlebda adamiani bayayis agebulebis Taviseburebebis gaTvaliswinebiT.

kudian amfibiebs miekuTvnebian salamandrebi, tritonebi, prote-
usebrni. tritonebs gazafxulze zurgze uviTardebaT savarcxeli, 
romelic kaniT sunTqvas aZlierebs. zafxulobiT isini xmeleTze 
amodian da wyalsatevis axlos uCinar cxovrebas ewevian. xmeleTze 
maT savarcxeli ar uviTardebaT.

bnel gamoqvabulebSi cxovrebasTan Seguebis gamo proteuss Tvale-
bi ar aqvs. layuCebs mTeli sicocxlis ganmavlobaSi inarCunebs. aqvs 
kudi. misi wina da ukana kidurebi erTi sigrZisaa.

salamandras yviTelkoplebiani kani Sxamian siTxes gamoyofs.
kudiani amfibiebidan azerbaijanSi gvxvdeba Cveulebrivi tritoni 

da karelinis tritoni.
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zogierTi warmomadgeneli, mag., tbis bayayi, wyalsatevebTan axlos 
binadrobs, xolo gombeSos SeiZleba wyalsatevebidan moSorebiTac 
SevxvdeT. kanis gamoSrobisgan dasacavad gombeSoebi Ramis cxovrebas 
ewevian, dRisiT ki mofarebul adgilebSi imalebian. kargad ganviTa-
rebuli filtvebi gombeSos saSualebas aZlevs, wylidan moSorebiTac 
iarsebos. xis bayayebi xeebze binadroben. maTi TiTebis daboloebebi 
Semsxvilebulia da misawovrebs warmoqmnis, rac bayays saSualebas 
aZlevs, vertikalur an gluv zedapirebs miemagros. miuxedavad imisa, 
Tu sad binadroben amfibiebi, maTi gamravleba mxolod wyalSi 
mimdinareobs.

razmi _ ukudo amfibiebi

tbis bayayi Cveulebrivi xis bayayi Cveulebrivi gombeSo

razmi _ kudiani amfibiebi

koplebiani salamandra savarcxliani tritoni balkanuri proteusi

1. daadgineT Sesabamisoba wyalxmeleTa cxovelebis agebulebis Tavisebu-
rebebsa da am Taviseburebebis mniSvnelobas Soris.

1. haerovani garemodan xmebis 
aRqmis saSualeba.

2. wyalSi yofnisas atmosferuli 
haeriT sunTqvisa da garemoze 
dakvirvebis unari.

3. swrafi da grZeli naxtomebis 
gakeTebis unari.

4. mtaceblebisgan Tavis dacvis 
saSualeba.

5. moZravi (mfrinavi) mwerebis 
daWeris saSualeba.

a) ukana kiduri grZelia da rTul 
berkets warmoadgens.

b) aqvs farTo, grZeli da webovani ena 
da kargad ganviTarebuli 
mxedveloba.

g) Tvalebi da nestoebi Tavis zemo 
nawilSi aqvs ganlagebuli.

d) aqvs SigniTa yuri da dafis apkiT 
dafaruli Sua yuri.

e) kanis jirkvlebi specifikur mwvave 
siTxes gamoyofs.

2. upasuxeT kiTxvebs: a) mSierma bayayma akvariumSi Cayrili mkvdari mwerebi 
ar SeWama. Tqveni azriT, ratom? b) ratom SeuZlia didxans wylis qveS yofna 
bayays, miuxedavad imisa, rom layuCebi ar aqvs? g) moifiqreT, ris agebas 
SeZlebda adamiani bayayis agebulebis Taviseburebebis gaTvaliswinebiT.

kudian amfibiebs miekuTvnebian salamandrebi, tritonebi, prote-
usebrni. tritonebs gazafxulze zurgze uviTardebaT savarcxeli, 
romelic kaniT sunTqvas aZlierebs. zafxulobiT isini xmeleTze 
amodian da wyalsatevis axlos uCinar cxovrebas ewevian. xmeleTze 
maT savarcxeli ar uviTardebaT.

bnel gamoqvabulebSi cxovrebasTan Seguebis gamo proteuss Tvale-
bi ar aqvs. layuCebs mTeli sicocxlis ganmavlobaSi inarCunebs. aqvs 
kudi. misi wina da ukana kidurebi erTi sigrZisaa.

salamandras yviTelkoplebiani kani Sxamian siTxes gamoyofs.
kudiani amfibiebidan azerbaijanSi gvxvdeba Cveulebrivi tritoni 

da karelinis tritoni.
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amoarCieT swori pasuxi:
1. salamandra ufexoebis/kudianebis razms miekuTvneba.
2. gazafxulze tritons zurgis gaswvriv talRovani savarcxeli 

uviTardeba, romelic kaniT/filtvebiT sunTqvas aZlierebs.
3. TiTebis boloebze misawovrebi yvela amfibias/xis bayays aqvs.
4. azerbaijanis `wiTel wignSi~ Setanilia tbis bayayi/gombeSo.

1. daadgineT amfibiebis razmis saxelwodeba, SeitaneT cxrilis Sesabamis 
grafebSi qvemoT CamoTvlili cxovelebi.

razmi...

tbis bayayi tritoni

2. zomier sartyelSi amfibiebis aTeulobiT saxeoba gvxvdeba, tropikul 
sartyelSi ki _ 1,5 aTasze meti. rogor axsniT am faqts?

3. bayayebis umravlesoba xmeleTze xtunva-xtunviT gadaadgildeba. ratom 
ver gadaadgildebian xmeleTze ase tritonebi?

4. romels ufro swrafad SeuZlia erTi da imave manZilis dafarva: bayays 
Tu gombeSos?

razmi _ ufexo amfibiebi

rgolisebri 
cecilia

46. klasi _ qvewarmavlebi

saukuneebis ganmavlobaSi miTebsa Tu legendebSi gvelebs ukavSirdeboda 
sikeTec da borotebac, sicocxlec da sikvdilic, Seqmnac da ngrevac.

· gvelebis ra Taviseburebebma ganapiroba maTze aseTi warmodgenebi?

CamonaTvalidan amoar-
CieT amfibiebisTvis 
damaxasiaTebeli 
niSnebi. danarCeni 
niSnebi qvewarmavlebis 
klass ganekuTvneba.

vimsjeloT Sedegebze:

ra niSnebs 
daumatebdiT siaSi 
CamoTvlils?

1. kani SiSveli da svelia.
2. kani mSralia da dafarulia rqovani safarveliT.
3. sunTqva mxolod filtvebiT xdeba.
4. xmeleTze sunTqaven filtvebiTa da kaniT, wyalSi 
_ mxolod kaniT.
5. guli samsakniania.
6. guli samsakniania, parkuWi nawilobrivaa 
gadatixruli.
7. ganayofiereba garegania.
8. ganayofiereba Sinagania.
9. axasiaTebT pirdapiri ganviTareba.
10. ganviTareba gardaqceviT mimdinareobs.

dReisaTvis cnobilia am klasis 9400 saxeoba, romelTa umravle-
soba xmeleTze binadrobs. maTi gamravleba wyalTan ar aris dakav-
Sirebuli. qvewarmavlebi mxolod atmosferuli haeriT sunTqaven. 
umravlesobis kani mSralia, jirkvlebs ar Seicavs, zedapiri dafaru-
lia rqovani warmoSobis qerclebiT. xmeleTze gamravlebis gamo 
qvewarmavlebi yviTriT savse did kvercxebs deben, romelic sqeli 
garsiT (naWuWiT) aris dafaruli. qvewarmavalTa klasis erT-erTi 
gavrcelebuli warmomadgenelia zoliani xvliki.

zoliani xvlikis agebuleba
xvlikis sxeuli Sedgeba Tavis, kisris, tanis, kudisa da kidurebisgan. amfi-
biebisgan gansxvavebiT, xvlikebis kiseri kargadaa gamoxatuli da Zalian 
moZravia. kidurebi xuTTiTiani aqvT, TiTebs Soris apki ar arsebobs. TiTe-
bis daboloebebze brWyalebi aqvT.
moZraoba. xvlikis kidurebi gverdebzea ganlagebuli. moZraobis dros ze-
dapirs exeba xvlikis ara marto kidurebi, aramed muceli da kudic.
sxeulis safarveli. qerclovani safarveli xvlikis sxeuls wylis Warbi da-
kargvisgan icavs. sxeulis zrdasTan erTad, periodulad xdeba kanis 
gamocvla.

cecilia da ceilonis gvelTevza.
amfibiebis mniSvneloba da maTi dacva. 

wyalxmeleTa cxovelebi mwerebiT, maTi 
larvebiT, sxvadasxva moluskiT ikvebe-
bian da soflis meurneobis mavneblebs 
anadgureben, Tavad ki sxva cxovelebis-
Tvis sakvebs warmoadgenen. niadagisa da 
wylis dabinZureba, pirvel rigSi, amfi-
biebze axdens uaryofiT zegavlenas da 
maTi raodenobis Semcirebas iwvevs. 

proteusi, gombeSo, xis bayayi, salamandra

razmi...

azerbaijanis `wiTel wignSi~ Setanilia Cveulebrivi gombeSo, Cveu-
lebrivi tritoni, karelinis tritoni, kavkasiuri jvriana bayayi, 
Cveulebrivi myvari da sxv.

ufexo amfibiebis (WiamagvarisebrTa) warmomadgenlebi tenian 
niadagSi, daaxloebiT 60 sm-is siRrmeze binadroben. maTi sxeuli 
sigrZiT 1 m-s aRwevs. fexebi ar aqvT. warmomadgenlebia rgolisebri 
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amoarCieT swori pasuxi:
1. salamandra ufexoebis/kudianebis razms miekuTvneba.
2. gazafxulze tritons zurgis gaswvriv talRovani savarcxeli 

uviTardeba, romelic kaniT/filtvebiT sunTqvas aZlierebs.
3. TiTebis boloebze misawovrebi yvela amfibias/xis bayays aqvs.
4. azerbaijanis `wiTel wignSi~ Setanilia tbis bayayi/gombeSo.

1. daadgineT amfibiebis razmis saxelwodeba, SeitaneT cxrilis Sesabamis 
grafebSi qvemoT CamoTvlili cxovelebi.

razmi...

tbis bayayi tritoni

2. zomier sartyelSi amfibiebis aTeulobiT saxeoba gvxvdeba, tropikul 
sartyelSi ki _ 1,5 aTasze meti. rogor axsniT am faqts?

3. bayayebis umravlesoba xmeleTze xtunva-xtunviT gadaadgildeba. ratom 
ver gadaadgildebian xmeleTze ase tritonebi?

4. romels ufro swrafad SeuZlia erTi da imave manZilis dafarva: bayays 
Tu gombeSos?

razmi _ ufexo amfibiebi

rgolisebri 
cecilia

46. klasi _ qvewarmavlebi

saukuneebis ganmavlobaSi miTebsa Tu legendebSi gvelebs ukavSirdeboda 
sikeTec da borotebac, sicocxlec da sikvdilic, Seqmnac da ngrevac.

· gvelebis ra Taviseburebebma ganapiroba maTze aseTi warmodgenebi?

CamonaTvalidan amoar-
CieT amfibiebisTvis 
damaxasiaTebeli 
niSnebi. danarCeni 
niSnebi qvewarmavlebis 
klass ganekuTvneba.

vimsjeloT Sedegebze:

ra niSnebs 
daumatebdiT siaSi 
CamoTvlils?

1. kani SiSveli da svelia.
2. kani mSralia da dafarulia rqovani safarveliT.
3. sunTqva mxolod filtvebiT xdeba.
4. xmeleTze sunTqaven filtvebiTa da kaniT, wyalSi 
_ mxolod kaniT.
5. guli samsakniania.
6. guli samsakniania, parkuWi nawilobrivaa 
gadatixruli.
7. ganayofiereba garegania.
8. ganayofiereba Sinagania.
9. axasiaTebT pirdapiri ganviTareba.
10. ganviTareba gardaqceviT mimdinareobs.

dReisaTvis cnobilia am klasis 9400 saxeoba, romelTa umravle-
soba xmeleTze binadrobs. maTi gamravleba wyalTan ar aris dakav-
Sirebuli. qvewarmavlebi mxolod atmosferuli haeriT sunTqaven. 
umravlesobis kani mSralia, jirkvlebs ar Seicavs, zedapiri dafaru-
lia rqovani warmoSobis qerclebiT. xmeleTze gamravlebis gamo 
qvewarmavlebi yviTriT savse did kvercxebs deben, romelic sqeli 
garsiT (naWuWiT) aris dafaruli. qvewarmavalTa klasis erT-erTi 
gavrcelebuli warmomadgenelia zoliani xvliki.

zoliani xvlikis agebuleba
xvlikis sxeuli Sedgeba Tavis, kisris, tanis, kudisa da kidurebisgan. amfi-
biebisgan gansxvavebiT, xvlikebis kiseri kargadaa gamoxatuli da Zalian 
moZravia. kidurebi xuTTiTiani aqvT, TiTebs Soris apki ar arsebobs. TiTe-
bis daboloebebze brWyalebi aqvT.
moZraoba. xvlikis kidurebi gverdebzea ganlagebuli. moZraobis dros ze-
dapirs exeba xvlikis ara marto kidurebi, aramed muceli da kudic.
sxeulis safarveli. qerclovani safarveli xvlikis sxeuls wylis Warbi da-
kargvisgan icavs. sxeulis zrdasTan erTad, periodulad xdeba kanis 
gamocvla.

cecilia da ceilonis gvelTevza.
amfibiebis mniSvneloba da maTi dacva. 

wyalxmeleTa cxovelebi mwerebiT, maTi 
larvebiT, sxvadasxva moluskiT ikvebe-
bian da soflis meurneobis mavneblebs 
anadgureben, Tavad ki sxva cxovelebis-
Tvis sakvebs warmoadgenen. niadagisa da 
wylis dabinZureba, pirvel rigSi, amfi-
biebze axdens uaryofiT zegavlenas da 
maTi raodenobis Semcirebas iwvevs. 

proteusi, gombeSo, xis bayayi, salamandra

razmi...

azerbaijanis `wiTel wignSi~ Setanilia Cveulebrivi gombeSo, Cveu-
lebrivi tritoni, karelinis tritoni, kavkasiuri jvriana bayayi, 
Cveulebrivi myvari da sxv.

ufexo amfibiebis (WiamagvarisebrTa) warmomadgenlebi tenian 
niadagSi, daaxloebiT 60 sm-is siRrmeze binadroben. maTi sxeuli 
sigrZiT 1 m-s aRwevs. fexebi ar aqvT. warmomadgenlebia rgolisebri 
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kunTebi. gulmkerdis Camoyalibebis gamo qvewarmavlebs kargad aqvT 
ganviTarebuli neknTaSorisi kunTebi.
saWmlis momnelebeli sistema. qvewarmavlebs pirSi erTnairi zomis kbilebi 
da grZeli, gaorkapebuli kunTovani ena aqvT. saWmlis momnelebeli sistema 
amfibiebis msgavsia.
sunTqvis sistema.  sunTqaven filtvebiT. amfibiebisgan gansxvavebiT, maT 
filtvebs ufro datixruli agebuleba aqvs.
sisxlis mimoqcevis sitema. xvlikis guli samsakniania. Sedgeba erTi parku-
Wisa da ori winagulisgan. winagulebi erTmaneTisgan mTlianad aris ga-
yofili tixriT, xolo parkuWi _ nawilobriv. amitom parkuWSi arteriuli 
da venuri sisxli erTmaneTs ereva. aqvT sisxlis mimoqcevis rogorc didi, 
ise mcire wre.
gamomyofi sistema. xerxemlis orive mxareze moTavsebulia Tirkmlebi. 
SardsawveTebi, bayayis msgavsad, kloakaSi ixsneba.
nervuli sistema. amfibiebTan SedarebiT, qvewarmavlebis wina tvini da naT-
xemi ufro ganviTarebulia. pirvelad, jer kidev Canasaxovan mdgomare-
obaSi, Cndeba Tavis tvinis qerqi.� 

SegrZnebis organoebi. xvlikebis SegrZnebis organoebi moicavs mxedvelo-
bis, smenis, ynosvisa da gemos organoebs. zeda da qveda quTuToebis garda, 
ganviTarebuli aqvT mesame quTuTo _ moxamxame membrana.

saWmlis momnelebeli, gamomyofi, sasqeso da sunTqvis sistemebi

Tavis tvini

nervebi

zurgis tvini

wina tvini

Suamdebare tvini

Sua tvini

mogrZo tvini

naTxemi

nervuli sistema sisxlis mimoqcevis sistema

marcxena 
winaguli

marjvena 
winaguli

parkuWi

nawilobrivi tixari

sisxlis mimoqcevis mcire wre

sisxlis mimoqcevis didi wre

winamxris 
Zvlebi

mtevani

wvivis Zvali

terfi

barZayi

mxari

xerxemali

ukana kidurebis sartyeli

wina kidurebis 
sartyeli

qala

xvlikis ConCxi

gamravleba da ganviTareba. xvlikebi calsqesiani cxovelebia. axasiaTebT 
Sinagani ganayofiereba. kvercxujredis ganayofiereba mdedris kvercxsa-
valSi xdeba. xvlikebi yviTriT mdidar, sqeli garsiT dafarul kvercxebs 
xmeleTze deben. Canasaxis ganviTareba yviTris xarjze mimdinareobs. 
kvercxidan gamodis patara xvliki, romelic mozrdilis msgavsia.
regeneracia. xvliks bevri mteri hyavs. Tu romelime maTgani xvliks kudiT 
daiWers, maSin kudis es nawili Zvreba da xvlikic gaqcevas axerxebs. mogvi-
anebiT, regeneraciis unaris wyalobiT, dakarguli kudis nawili aRdgeba.

1. kani dafarulia rqovani qercliT;
2. sunTqaven mxolod filtvebiT;
3. kani SiSvelia;
4. sunTqaven kaniTa da filtvebiT;
5. ganviTareba mimdinareobs xmeleTze;
6. xuTTiTiani kidurebi aqvT;
7. kvercxi dafarulia sqeli garsiT;
8. sxeulis temperatura damokidebulia garemos 
temperaturaze;
9. ganviTareba sruli gardaqceviT xdeba;
10. sisxlis mimoqcevis ori wre aqvT.

amoarCieT 
qvewarmavlebisa da 
amfibiebisTvis 
damaxasiaTebeli 
specifikuri da 
saerTo niSnebi.

ConCxi. amfibiebisa da qvewarmavlebis ConCxs Soris garkveuli msgavseba ar-
sebobs. magram qvewarmavlebSi ukve Cndeba gulmkerdis yafazi, romelic 
neknebis, mkerdis Zvlisa da malebisgan iqmneba. xerxemali Sedgeba kisris, 
gulmkerdis, welis, gavisa da kudis nawilebisgan.

filtvebi
kuWi naRvlis 

buSti
elenTa

Tirkmeli
SardsawveTi

kloaka

Sardis 
buSti

kvercxsavalisakvercxenawlavebikuWqveSa 
jirkvali

RviZli

traqea

saylapavi

piris Rru

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

333

  Ç
ap üçün deyil



115114

kunTebi. gulmkerdis Camoyalibebis gamo qvewarmavlebs kargad aqvT 
ganviTarebuli neknTaSorisi kunTebi.
saWmlis momnelebeli sistema. qvewarmavlebs pirSi erTnairi zomis kbilebi 
da grZeli, gaorkapebuli kunTovani ena aqvT. saWmlis momnelebeli sistema 
amfibiebis msgavsia.
sunTqvis sistema.  sunTqaven filtvebiT. amfibiebisgan gansxvavebiT, maT 
filtvebs ufro datixruli agebuleba aqvs.
sisxlis mimoqcevis sitema. xvlikis guli samsakniania. Sedgeba erTi parku-
Wisa da ori winagulisgan. winagulebi erTmaneTisgan mTlianad aris ga-
yofili tixriT, xolo parkuWi _ nawilobriv. amitom parkuWSi arteriuli 
da venuri sisxli erTmaneTs ereva. aqvT sisxlis mimoqcevis rogorc didi, 
ise mcire wre.
gamomyofi sistema. xerxemlis orive mxareze moTavsebulia Tirkmlebi. 
SardsawveTebi, bayayis msgavsad, kloakaSi ixsneba.
nervuli sistema. amfibiebTan SedarebiT, qvewarmavlebis wina tvini da naT-
xemi ufro ganviTarebulia. pirvelad, jer kidev Canasaxovan mdgomare-
obaSi, Cndeba Tavis tvinis qerqi.� 

SegrZnebis organoebi. xvlikebis SegrZnebis organoebi moicavs mxedvelo-
bis, smenis, ynosvisa da gemos organoebs. zeda da qveda quTuToebis garda, 
ganviTarebuli aqvT mesame quTuTo _ moxamxame membrana.

saWmlis momnelebeli, gamomyofi, sasqeso da sunTqvis sistemebi

Tavis tvini

nervebi

zurgis tvini

wina tvini

Suamdebare tvini

Sua tvini

mogrZo tvini

naTxemi

nervuli sistema sisxlis mimoqcevis sistema

marcxena 
winaguli

marjvena 
winaguli

parkuWi

nawilobrivi tixari

sisxlis mimoqcevis mcire wre

sisxlis mimoqcevis didi wre

winamxris 
Zvlebi

mtevani

wvivis Zvali

terfi

barZayi

mxari

xerxemali

ukana kidurebis sartyeli

wina kidurebis 
sartyeli

qala

xvlikis ConCxi

gamravleba da ganviTareba. xvlikebi calsqesiani cxovelebia. axasiaTebT 
Sinagani ganayofiereba. kvercxujredis ganayofiereba mdedris kvercxsa-
valSi xdeba. xvlikebi yviTriT mdidar, sqeli garsiT dafarul kvercxebs 
xmeleTze deben. Canasaxis ganviTareba yviTris xarjze mimdinareobs. 
kvercxidan gamodis patara xvliki, romelic mozrdilis msgavsia.
regeneracia. xvliks bevri mteri hyavs. Tu romelime maTgani xvliks kudiT 
daiWers, maSin kudis es nawili Zvreba da xvlikic gaqcevas axerxebs. mogvi-
anebiT, regeneraciis unaris wyalobiT, dakarguli kudis nawili aRdgeba.

1. kani dafarulia rqovani qercliT;
2. sunTqaven mxolod filtvebiT;
3. kani SiSvelia;
4. sunTqaven kaniTa da filtvebiT;
5. ganviTareba mimdinareobs xmeleTze;
6. xuTTiTiani kidurebi aqvT;
7. kvercxi dafarulia sqeli garsiT;
8. sxeulis temperatura damokidebulia garemos 
temperaturaze;
9. ganviTareba sruli gardaqceviT xdeba;
10. sisxlis mimoqcevis ori wre aqvT.

amoarCieT 
qvewarmavlebisa da 
amfibiebisTvis 
damaxasiaTebeli 
specifikuri da 
saerTo niSnebi.

ConCxi. amfibiebisa da qvewarmavlebis ConCxs Soris garkveuli msgavseba ar-
sebobs. magram qvewarmavlebSi ukve Cndeba gulmkerdis yafazi, romelic 
neknebis, mkerdis Zvlisa da malebisgan iqmneba. xerxemali Sedgeba kisris, 
gulmkerdis, welis, gavisa da kudis nawilebisgan.

filtvebi
kuWi naRvlis 

buSti
elenTa

Tirkmeli
SardsawveTi

kloaka

Sardis 
buSti

kvercxsavalisakvercxenawlavebikuWqveSa 
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piris Rru
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47. qvewarmavlebis mravalferovneba da mniSvneloba

Zvirfasi tyavis gamo adamianebi qvewarmavlebs odiTganve masobrivad xo-
cavdnen. am tyavisgan sxvadasxva nivTebs amzadebdnen.

· ra Sedegi SeiZleba gamoiwvios qvewarmavlebis aseTma masobrivma ganadgurebam?

SeadareT erTmaneTs suraTze gamosaxuli 
qvewarmavlebi _ xvlikebi, gvelebi, niangebi da 
kuebi. aRniSneT am cxovelebis damaxasiaTebeli 
niSnebi.
vimsjeloT Sedegebze: ra saerTo niSnebi 
axasiaTebs maT?

qvewarmavlebis mravalferovneba. qvewarmavalTa klasi Semdeg razme-
bad iyofa: qerclovnebi, kuebi, niangebi da niskartTavianebi.

qerclovanTa razmis warmomadgenlebia: xvlikebi, gvelebi da qame-
leonebi. zogierT xvliks, mag., gvelxokeras, kidurebi ar aqvs. kidu-
rebi ar gaaCniaT gvelebsac. xvlikebisgan gansxvavebiT, maTi quTuTo-
ebi Sezrdili da gamWvirvalea. ar gaaCniaT gulmkerdis yafazi. imis 
gamo, rom maTi ybebi moZravadaa Sesaxsrebuli, gvelebs SeuZliaT maT-
ze didi zomis cxovelis cocxlad gadaylapva. zogierTi gveli Sxami-
ania. aseTebia, magaliTad, giurza, kobra, gvelgesla. gvelebSi saner-
wyve jirkvlebi Sxamis jirkvlebadaa gadaqceuli. maTi sadinarebi 
Sxamian kbilebSi ixsneba.

gvelebis umravlesoba uSxamoa. zogierTi maTgani msxverpls 
jer gudavs da Semdeg mTlianad ylapavs. uSxamo gvelebia: maxr-
Cobelebi, mcuravebi da ankarebi. qameleonebi xeebze cxovroben. 
maT garemos mixedviT SeuZliaT feris Secvla.

kuebis razmis warmomadgenelTa sxeuli Zvlovan javSanSia 
moqceuli. kbilebi ar aqvT. arsebobs saxeobebi, romlebic xmeleT-
zec cxovroben da wyalSic. xmeleTis kuebis javSani amoburculia, 
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aligatori zRvis iguana

yurebiani 
mrgvalTava

hateria

zRvis ku

qameleoni

Suaaziuri 
kobra

Sxamiani 
kbili

ena

Sxamiani jirkvali

giurza

1. amoarCieT marTebuli mtkicebebi: 1) qvewarmavlis kvercxis garsi Canasaxs 
gamoSrobisgan icavs. 2. xvlikis filtvebis sasunTqi zedapiri ufro didia, 
vidre bayayis filtvebisa. 3) yvela qvewarmavals oTxsakniani guli aqvs. 4) 
yvela qvewarmavali xmeleTze debs kvercxebs. 5) qvewarmavlebis kani mSralia 
da jirkvlebs ar Seicavs. 6) qvewarmavlebs garegani ganayofiereba axasi-
aTebT.

1

2 3

4 5

6

7 8

9 

10

wylis kuebisa ki _ brtyeli. zogierT zRvis 
kus kidurebi farflebad aqvs gadaqceuli.

niangebi mtaceblebi arian. cxovrebis met 
nawils isini wyalSi atareben. TiTebs Soris 
sacuravi apki aqvT. curvaSi kudic monawi-
leobs. sxva qvewarmavlebisgan gansxvavebiT, 
niangebs oTxsakniani guli aqvT, Tumca gu-
lidan gamosuli arteriuli sisxli nawi-
lobriv mainc ereva venurs.

qvewarmavlebis erT-erTi uZvelesi war-
momadgenelia hateria, romelic niskartTa-
vianebis razms miekuTvneba. igi axal ze-
landiaSia gavrcelebuli da garegnulad 
xvliks waagavs.

uZvelesi qvewarmavlebi. uZvelesi qvewar-
mavlebia dinozavrebi, iqTiozavrebi, pte-
rozavrebi da Teriodontebi. dinozavrebi 

2. ra nawilebia aRniSnuli suraTze cifrebiT?

(`saSineli xvlikebi~) giganturi qve-
warmavlebi iyvnen.

am cxovelebs hqondaT patara Ta-
vi, grZeli da sqeli kiseri da mZlav-
ri kudi. maT Soris iyvnen rogorc 
mtaceblebi, ise balaxismWamelebi.

Tevzis msgavsi da wyalSi mcxov-
rebi iqTiozavrebi da mfrinavi pte-
rozavrebi filtvebiT sunTqavdnen 
da cocxladmSobebi iyvnen.

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

saqmianobasaqmianobasaqmianoba
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mfrinav xvlikebs sxeulsa da wina kidurebis wagrZelebul TiTebs 
Soris gadaWimuli tyavis apki hqondaT. uZveles qvewarmavlebs, Teri-
odontebs, pirvelebs CamouyalibdaT sxvadasxva tipis kbilebi: mWre-
lebi, eSvebi da ZiriTadebi. sxva qvewarmavlebisgan gansxvavebiT, maTi 
kidurebi tanis qveS mdebareobda.

uZvelesi qvewarmavlebi didi xnis win gadaSendnen. mecnierebi varau-
doben, rom gadaSenebis ZiriTadi mizezi sxva xerxemliani cxovelebis 
gamoCena iyo, romlebTan konkurencias maT ver gauZles.

1. Tvalis quTuToebi gamWvirvale da Sezrdili aqvT.
2. kbilebi ar aqvT.
3. oTxsakniani guli aqvT.
4. gulmkerdis yafazi ar gaaCniaT.
5. kidurebi ar gaaCniaT.
6. TiTebs Soris sacuravi apki aqvT.
7. javSani aqvT.

daadgineT Sesabamisoba:

a) gvelebi

b) kuebi

g) niangebi

1. romeli cxovelia am rigSi ̀ zedmeti~? pasuxi daasabuTeT.
a) giurza, niangi, kobra, eskulapis mcuravi;
b) xvliki, niangi, tritoni, hateria;
g) oqrosferi mabuia, boxmeWa, zolebiani xvliki, gvelgesla;
d) mcuravi, maxrCobela, ankara, giurza.

qvewarmavlebis mniSvneloba. maTi dacva. mtacebeli qvewarmavlebi 
sxva cxovelebs Wamen da maTi raodenobis mkveTr matebas uSlian xels. 
xvlikebi mwerebiT ikvebebian, gvelebi _ mRrRnelebiT da amiT mavneb-
lebisa da sxvadasxva infeqciuri daavadebebis gavrcelebis saSiSro-
ebas amcireben. gvelis Sxami wamlebis dasamzadebladac gamoiyeneba.

adamianis saqmianobis Sedegad bunebrivi garemos Secvla qvewar-
mavlebis raodenobazec aisaxeba. ase, magaliTad, xvliki oqrosferi 
mabuia, gvelebi _ mcireaziuri giurza da eskulapis mcuravi, xmel-
TaSua zRvis ku da sxv. azerbaijanis ̀ wiTel wignSia~ Setanili.

1. amoarCieT marTebuli mtkicebebi:
1) lancetas orsakniani guli aqvs.
2) qordianebs sxeulis ormxrivi simetria axasiaTebT.
3) lanceta kunTebis saSualebiT gadaadgildeba.
4) qordianebis nervuli sistema qordis qveSaa moTavsebuli.
5) yvela qordians qorda sicocxlis bolomde unarCundeba.
6) lancetas sisxlis mimoqcevis sistema daxSulia.

2. amoarCieT swori pasuxi:
a) qorda nervul/sayrden sistemas miekuTvneba.
b) lanceta layuCebiT/filtvebiT sunTqavs.
g) Tevzebis umravlesoba ZvlovanTa/xrtilovanTa klass miekuTvneba.
d) Tevzebis guli orsakniania/samsakniania.
e) Tevzebis gamomyofi sistema warmodgenilia malpigis 

           milakebiT/TirkmlebiT.

3. rveulSi amoiwereT wyalxmeleTa cxovelebis damaxasiaTebeli 
Taviseburebebis nomrebi:

1) guli samsakniania, parkuWSi tixari ar aris.
2) guli samsakniania, parkuWi gatixrulia.
3) sisxlis mimoqcevis ori wrea.
4) sisxlis mimoqcevis sistema daxSulia.
5) kani SiSveli da svelia.
6) kani mSralia da rqovani qerclebiTaa dafaruli.
7) damaxasiaTebelia garegani ganayofiereba.
8) damaxasiaTebelia Sinagani ganayofiereba.
9) sunTqvis organo filtvebia.
10) sunTqvis organoebi kani da filtvebia.
11) axasiaTebT qviriTis dayra.
12) kvercxebs deben.
13) gulmkerdis malebs neknebi uerTdeba.
14) quTuToebi aqvT.
15) ganviTareba mimdinareobs gardaqceviT.
16) ganviTareba mimdinareobs gardaqcevis gareSe.

4. upasuxeT kiTxvebs:
a) bayayebs wylidan amousvlelad SeuZliaT atmosferuli haeriT 

sunTqva da garemoSi advilad garkveva. maTi agebulebis ra 
Taviseburebebma ganapiroba es unarebi?

b) xvliki cxel amindSi ufro aqtiuria, vidre civSi. ratom?

iqTiozavripterozavri 
(mfrinavi xvliki)

tiranozavri Teriodonti

uZvelesi qvewarmavlebi

2. upasuxeT kiTxvebs:
1) kuebis sxeuli mZlavri javSniT aris dafaruli. Tqveni azriT, SeuZlia 

Tu ara kus droTa ganmavlobaSi misi mocileba?
2) ra mizeziT uwodes dinozavrebs ̀ saSineli xvlikebi~?
3) Seguebis ra saSualebebi ganuviTardaT qvewarmavlebs sacxovrebeli 

bunebrivi pirobebis zegavleniT?

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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adamiani odiTgan ocnebobda, aWriliyo caSi. adamianebs yovelTvis `Sur-
daT~ frinvelebis da sxvadasxva safreni saSualebis gamogonebas cdilob-
dnen. magram am ideebis realizeba mxolod mogvianebiT, mecnierebisa da 
teqnikis ganviTarebis epoqaSi gaxda SesaZlebeli.

џ rogor fiqrobT, sxeulis agebulebis ra Taviseburebebi aZlevT 
frinvelebs frenis saSualebas?

48. klasi _ frinvelebi

mizani: frinvelis garegani agebulebisa da im Taviseburebebis gacnoba, 
romlebic mas frenaSi exmareba.
aRWurviloba. frinvelis fituli
muSaobis msvleloba: 1. aRwereT frinvelis sxeulis forma da miuTiTeT, ra 
nawilebisgan Sedgeba is. 2. rogor aris bumbulebi ganlagebuli frinvelis 
sxeulze? 3. sad gvxvdeba didi zomis bumbuli da sad _ patara zomis? 4. ra 
organoebia moTavsebuli frinvelis Tavze? 5. riT gansxvavdeba frinvelis 
wina kidurebi xvlikis wina kidurebisgan? 6. ramdeni TiTi aqvs fexze frin-
vels? rogoraa isini ganlagebuli?

vimsjeloT Sedegebze: raSi gamoixateba frinvelis frenasTan da xmeleTze 
gadaadgilebasTan Seguebis saSualebebis Taviseburebebi?

bumbuli gaiwmindos. fexebze qercliT dafaruli galo aqvs. frinvelebis 
umravlesobas fexze oTxi TiTi aqvs, romlebic brWyalebiT bolovdeba.
sxeulis safarveli. frinvelis bumbuliT dafaruli sxeuli mSralia da 
jirkvlebs ar Seicavs. kudusunTan erTaderTi kudusunis jirkvali (cxi-
movani) mdebareobs. frinveli niskartiT gamowuravs am jirkvlidan cximo-

klasi _ frinvelebi. am klasSi 8600-ze meti saxeobaa gaerTianebuli. 
frenasTan Seguebis gamo frinvelis wina kidurebi frTebadaa qceuli. 
sxeuli bumbuliTaa dafaruli. Rruiani Zvlebi haeriTaa savse, rac 
maT wonas amcirebs. frinvelebs ar aqvT kbilebi da Sardis buSti. 
imtensiurad mimdinare nivTierebaTa cvlis procesis gamo, maTi 
sxeulis temperatura sxva cxovelebis temperaturaze maRalia.

mtredis ConCxi

menji

kudis malebi

wina TiTebi galo

kisris 
malebi

sxivis 
Zvali

wina TiTebi

idayvis 
Zvali

tropi

Zabrisebri 
Zvali

laviwi

wvivi (didi wvivis Zvali)

kudusuni

barZayi

qala

neknebi

van nivTierebas da bumbuls ipo-
xavs, rac mas arbilebs da wyalga-
umtars xdis.
bumbuli. frinvelis sxeuli gare-
dan dafarulia konturuli bum-
buliT, romelic sami saxisaa _ 
mfaravi, momqnevi da saWis.
ConCxi da kunTebi. ConCxis zogi-
erTi Zvali Sezrdilia da maTi 
Rru haeriTaa savse. agebulebis 
aseTi Tavisebureba Zvlebs msu-
buqsa da mtkices xdis.
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sxeulis agebuleba. frinvelis sxeuli Tavis, kisris, tanisa da kidurebisgan 
Sedgeba. Tavze moTavsebulia rqovani nivTierebiT dafaruli niskarti, 
romelic zeda da qveda nawilebisgan Sedgeba. moZravi kiseri frinvels 
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adamiani odiTgan ocnebobda, aWriliyo caSi. adamianebs yovelTvis `Sur-
daT~ frinvelebis da sxvadasxva safreni saSualebis gamogonebas cdilob-
dnen. magram am ideebis realizeba mxolod mogvianebiT, mecnierebisa da 
teqnikis ganviTarebis epoqaSi gaxda SesaZlebeli.

џ rogor fiqrobT, sxeulis agebulebis ra Taviseburebebi aZlevT 
frinvelebs frenis saSualebas?

48. klasi _ frinvelebi
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frinvelebis umravlesobis ConCxis kisris nawili moZravia, danarCeni nawi-
lebi _ uZravi (zogierT frinvels kudis nawilic moZravi aqvs). ramdenime 
ukanaskneli mala Sezrdilia da qmnis kudusuns. frinvelebis udides um-
ravlesobas mkerdis Zvali naviseburad aqvs gamoweuli da trops qmnis. mxris 
sartyeli 2 Zabrisebri, 2 beWis da 2 laviwis Zvlisgan Sedgeba. laviwis Zvle-
bi qveda nawilSi Sezrdilia. frinvelebs wina kidurebze sam-sami TiTi aqvT. 
ukana (qveda) kidurebis terfis ramdenime Zvali Sezrdilia da qmnis galos. 
frinvelebs kunTebi kargad aqvT ganviTarebuli. mkerdis Zvlis tropTan 
mierTebulia mZlavri mkerdis kunTebi, romlebic frenis dros frTebs 
dabla xris. am kunTebis qveS mdebareobs laviwqveSa kunTebi, romlebic 
frTebs maRla swevs.
saWmlis momnelebeli sistema. frinvelis zeda da qveda ybebi niskartadaa 
gadaqceuli. sakvebi piridan xaxaSi gadadis, iqidan ki _ saylapavSi. frin-
velebis umravlesobas saylapavis kisris nawilSi warmoeqmneba gafarToeba 
_ CiCaxvi. saWmlis momnelebeli wvenis zemoqmedebiT darbilebuli sakvebi 
CiCaxvidan kuWSi xvdeba. kuWi ori _ jirkvlovani da kunTovani _ ganyofi-
lebisgan Sedgeba. jirkvlovan nawilSi saWmlis momnelebeli wvenis zemo-
qmedebiT sakvebis monelebis procesi mimdinareobs. kunTovan nawilSi, imis 
gamo, rom frinvelebs kbilebi ar aqvT, sakvebis meqanikuri gadamuSaveba 
xdeba. amisaTvis kuWis kunTovan nawilSi frinvelis mier gadaylapuli pata-
ra kenWebicaa. gadaumuSavebeli sakvebi nawlavis gafarToebul nawilSi _ 
kloakaSi _ xvdeba da iqidan gareT gamoiyofa.
sunTqvis sistema. frinvelebi filtvebiT sunTqaven. frenis dros sxeulis 
simsubuqisa da haeris miwodebis uzrunvelsayofad frinvelebs ganvi-
Tarebuli aqvT specialuri organoebi _ sahaero parkebi. sahaero parkebi 
kanqveS, Sinagan organoebs Soris da lulisebr ZvlebSia moTavsebuli. isini 
filtvebs ukavSirdeba. aircvla xdeba rogorc CasunTqvisas, ise amosun-
Tqvisas, anu frinvelebisTvis ormagi sunTqvaa damaxasiTebeli.

mtredis sisxlis mimoqcevis sistema

mtredis nervuli sistema

mtredis gulis agebuleba

mtredis Tavis tvinis agebuleba

sisxlis mimoqcevis sistema. frinvelebis oTxsakniani guli ori winagulisa 
da ori parkuWisgan Sedgeba. qvewarmavlebisa da amfibiebis msgavsad, frin-
velebsac sisxlis mimoqcevis didi da mcire wre CamouyalibdaT. Tumca 
frinvelis gulSi, maTgan gansxvavebiT, arteriuli da venuri sisxli erT-
maneTs ar ereva. frinvelebi Tbilsisxliani cxovelebi arian, maTi tempera-

0
tura mudmivia da 42-43 C-s aRwevs.
gamomyofi sistema. frinvelebis gamomyofi sistema warmodgenilia wyvili 
TirkmliT. Tirkmlebidan gamosuli SardsawveTebi kloakaSi ixsneba. frin-
velebs Sardis buSti ar gaaCniaT.
nervuli sistema. frinvelebis nervuli sistema Tavisa da zurgis tvinisa da 
maTgan gamomavali nervebisgan Sedgeba. wina tvini kargad aris ganviTarebu-
li da qmnis tvinis naxevarsferos. naTxemi kargad aregulirebs frinve-
lebis rTul moZraobebs da exmareba koordinaciaSi.
SegrZnebis organoebi. frinvelebs kargad aqvT ganviTarebuli mxedveloba 
da smena. ynosva susti aqvT. frinvelis Tvals 3 quTuTo aqvs (qveda da zeda 
quTuTo da moxamxame membrana). smenis organo gareTa, Sua da SigniTa yuris-
gan Sedgeba.

kuWqveSa 
jirkvali

kuWis 
kunTovani 
ganyofileba

kuWis 
jirkvlovani 
ganyofileba

niskarti

piri

xaxa

saylapavi

CiCaxvi

RviZli

marcxena sakvercxe

marcxena kvercxsavali

kloaka

SardsawveTi

Tirkmeli

nawlavebi

elenTa

sisxlis mimoq-
cevis didi 
wre

filtvebi

sisxlis mimoqcevis 
mcire wre

oTxsakniani 
guli

aortis 
marjvena
rkali

filtvis arteria

marcxena 
parkuWi

marcxena 
winaguli

marjvena 
parkuWi

marjvena 
winaguli

Tavis tvini

zurgis tvini

nervebi

wina tvinis 
naxevar-
sfero

Sua 
tvini

naTxemi
mogrZo tvini

ukana sahaero 
parkebi

filtvebi

traqea

wina sahaero 
parkebi

saxmo simebi

Suamdebare tvini

333

  Ç
ap üçün deyil



mtredis saWmlis momnelebeli, gamomyofi, sasunTqi da sasqeso sistemebi

123122

frinvelebis umravlesobis ConCxis kisris nawili moZravia, danarCeni nawi-
lebi _ uZravi (zogierT frinvels kudis nawilic moZravi aqvs). ramdenime 
ukanaskneli mala Sezrdilia da qmnis kudusuns. frinvelebis udides um-
ravlesobas mkerdis Zvali naviseburad aqvs gamoweuli da trops qmnis. mxris 
sartyeli 2 Zabrisebri, 2 beWis da 2 laviwis Zvlisgan Sedgeba. laviwis Zvle-
bi qveda nawilSi Sezrdilia. frinvelebs wina kidurebze sam-sami TiTi aqvT. 
ukana (qveda) kidurebis terfis ramdenime Zvali Sezrdilia da qmnis galos. 
frinvelebs kunTebi kargad aqvT ganviTarebuli. mkerdis Zvlis tropTan 
mierTebulia mZlavri mkerdis kunTebi, romlebic frenis dros frTebs 
dabla xris. am kunTebis qveS mdebareobs laviwqveSa kunTebi, romlebic 
frTebs maRla swevs.
saWmlis momnelebeli sistema. frinvelis zeda da qveda ybebi niskartadaa 
gadaqceuli. sakvebi piridan xaxaSi gadadis, iqidan ki _ saylapavSi. frin-
velebis umravlesobas saylapavis kisris nawilSi warmoeqmneba gafarToeba 
_ CiCaxvi. saWmlis momnelebeli wvenis zemoqmedebiT darbilebuli sakvebi 
CiCaxvidan kuWSi xvdeba. kuWi ori _ jirkvlovani da kunTovani _ ganyofi-
lebisgan Sedgeba. jirkvlovan nawilSi saWmlis momnelebeli wvenis zemo-
qmedebiT sakvebis monelebis procesi mimdinareobs. kunTovan nawilSi, imis 
gamo, rom frinvelebs kbilebi ar aqvT, sakvebis meqanikuri gadamuSaveba 
xdeba. amisaTvis kuWis kunTovan nawilSi frinvelis mier gadaylapuli pata-
ra kenWebicaa. gadaumuSavebeli sakvebi nawlavis gafarToebul nawilSi _ 
kloakaSi _ xvdeba da iqidan gareT gamoiyofa.
sunTqvis sistema. frinvelebi filtvebiT sunTqaven. frenis dros sxeulis 
simsubuqisa da haeris miwodebis uzrunvelsayofad frinvelebs ganvi-
Tarebuli aqvT specialuri organoebi _ sahaero parkebi. sahaero parkebi 
kanqveS, Sinagan organoebs Soris da lulisebr ZvlebSia moTavsebuli. isini 
filtvebs ukavSirdeba. aircvla xdeba rogorc CasunTqvisas, ise amosun-
Tqvisas, anu frinvelebisTvis ormagi sunTqvaa damaxasiTebeli.

mtredis sisxlis mimoqcevis sistema

mtredis nervuli sistema

mtredis gulis agebuleba

mtredis Tavis tvinis agebuleba

sisxlis mimoqcevis sistema. frinvelebis oTxsakniani guli ori winagulisa 
da ori parkuWisgan Sedgeba. qvewarmavlebisa da amfibiebis msgavsad, frin-
velebsac sisxlis mimoqcevis didi da mcire wre CamouyalibdaT. Tumca 
frinvelis gulSi, maTgan gansxvavebiT, arteriuli da venuri sisxli erT-
maneTs ar ereva. frinvelebi Tbilsisxliani cxovelebi arian, maTi tempera-

0
tura mudmivia da 42-43 C-s aRwevs.
gamomyofi sistema. frinvelebis gamomyofi sistema warmodgenilia wyvili 
TirkmliT. Tirkmlebidan gamosuli SardsawveTebi kloakaSi ixsneba. frin-
velebs Sardis buSti ar gaaCniaT.
nervuli sistema. frinvelebis nervuli sistema Tavisa da zurgis tvinisa da 
maTgan gamomavali nervebisgan Sedgeba. wina tvini kargad aris ganviTarebu-
li da qmnis tvinis naxevarsferos. naTxemi kargad aregulirebs frinve-
lebis rTul moZraobebs da exmareba koordinaciaSi.
SegrZnebis organoebi. frinvelebs kargad aqvT ganviTarebuli mxedveloba 
da smena. ynosva susti aqvT. frinvelis Tvals 3 quTuTo aqvs (qveda da zeda 
quTuTo da moxamxame membrana). smenis organo gareTa, Sua da SigniTa yuris-
gan Sedgeba.

kuWqveSa 
jirkvali

kuWis 
kunTovani 
ganyofileba

kuWis 
jirkvlovani 
ganyofileba

niskarti

piri

xaxa

saylapavi

CiCaxvi

RviZli

marcxena sakvercxe

marcxena kvercxsavali

kloaka

SardsawveTi

Tirkmeli

nawlavebi

elenTa

sisxlis mimoq-
cevis didi 
wre

filtvebi

sisxlis mimoqcevis 
mcire wre

oTxsakniani 
guli

aortis 
marjvena
rkali

filtvis arteria

marcxena 
parkuWi

marcxena 
winaguli

marjvena 
parkuWi

marjvena 
winaguli

Tavis tvini

zurgis tvini

nervebi

wina tvinis 
naxevar-
sfero

Sua 
tvini

naTxemi
mogrZo tvini

ukana sahaero 
parkebi

filtvebi

traqea

wina sahaero 
parkebi

saxmo simebi

Suamdebare tvini

333

  Ç
ap üçün deyil



125124

muSaobis msvleloba: 1. frTxilad gate-
xeT kvercxi da misi SigTavsi petris fin-
janze moaTavseT. riT aris kvercxi gare-
dan dafaruli? 2. lupiT daaTvaliereT 
naWuWi. SeecadeT, axsnaT arsebuli 
forebis daniSnuleba. 3. ra aris kver-
cxis centrSi moTavsebuli? moZebneT 
xalazebi. Tqveni azriT, ra daniSnuleba 
aqvT maT? 4. yviTris zeda polusTan 
moZebneT Canasaxis disko. ratom iRebs 
igi mudam aseT mdebareobas? ra mniSvne-
loba aqvs amas CanasaxisTvis? 5. CaixateT 
samuSao rveulSi kvercxis nawilebi, 
SeadareT suraTze gamosaxuls.

frinvelTa naSierebis ganviTarebis tipebi. kvercxis SigniT gan-
viTarebis dasrulebis Semdeg bartyi niskartis zeda nawilSi droe-
biT ganviTarebuli wawvetebuli borcvakiT naWuWs amtvrevs da gareT 
gamodis _ iCekeba. axlad gamoCekili naSierebis fiziologiuri simwi-
fis xarisxis mixedviT arCeven wiwilovan da bartyovan frinvelebs.

qaTmis, ixvis, batis, gedis wiwile-
bi bumbuliT Semosili da Tvalaxe-
lilebi iCekebian. mcire xnis Sem-
deg maT ukve damoukideblad SeuZ-
liaT gadaadgileba. aseT frinve-
lebs wiwilovan frinvelebs uwo-
deben.

beRurebis, mtredebisa da bevri sxva 
frinvelis bartyebi sruliad usu-
surni iCekebian. bumbuli ar aqvT (an 
nawilobriv aqvT), Tvalauxelelni 
arian, sasmeni xvrelebi daxSuli aqvT. 
mSoblebi maT iqamde kvebaven, sanam 
isini damoukideblad frenas SeZleben. 
aseT frinvelebs bartyovan frinve-
lebs uwodeben.wiwilebi

bartyi

ganmasxvavebeli niSnebi

qvewarmavlebi frinvelebi

1. amoarCieT marTebuli mtkicebebi: 1. frinvelebi Tbilsisxliani cxove-
lebia. 2. nawlavebi kloakaSi ixsneba. 3. naTxemi sustadaa ganviTarebuli. 4. 
galo damaxasiaTebelia mxolod frinvelebisTvis. 5. nivTierebaTa cvlis 
procesi nela mimdinareobs. 6. kuWi ori ganyofilebisgan Sedgeba. 7. 
frinvelebis kani didi raodenobiT jirkvlebs Seicavs.
2. upasuxeT kiTxvebs: nebismieri zedmeti tvirTi xelis SemSlelia frenis 
dros. ra cvlilebebi ganicada frinvelis ConCxma frenasTan Sesagueblad? 
ra cvlilebebi moxda Sinagani agebulebis mxriv?

organoTa sistema

SeavseT cxrili

49. frinvelebis gamravleba da ganviTareba. sezonuri movlenebi 
        frinvelebSi

moswavleebma gadawyvites, kvercxebidan wiwilebi pirdapir klasSi gamoeCe-
kaT. ifiqres da CaTvales, rom amisTvis kvercxebi siTboSi unda moeTavse-
binaT. marTlac, kvercxebi gamaTbobelze daawyves. gavida ramdenime dRe, 
magram wiwilebi ar iCekebodnen. rodesac Sefiqrianebulma moswavleebma 
kvercxebi kargad Seamowmes, aRmoaCines, rom isini galayebuliyo.

• rogor fiqrobT, ratom ar gamoiCeknen wiwilebi am kvercxebidan?

frinvelebis gamravleba. frinvelebi calsqesiani cxovelebia da 
kvercxisdebiT mravldebian.

mamrebs erTi wyvili saTesle aqvT; mdedrebs, rogorc wesi, erTi, 
marcxena sakvercxe aqvT ganviTarebuli. am jirkvlebis sadinarebi 
kloakaSi ixsneba. frinvelebs Sinagani ganayofiereba axasiaTebT. 
maTSi STamomavlobaze zrunva Zlieradaa ganviTarebuli.

saWmlis momnelebeli
sunTqvis
sisxlis mimoqcevis
nervuli
gamomyofi
sasqeso

samuSaos mizani: qaTmis kvercxis agebulebis Seswavla.
masalebi da aRWurviloba. qaTmis axali kvercxi, petris finjnebi, pinceti, 
sapreparacio nemsebi, lupa.

kvercxis 
cila

yviTri
Canasaxis 
disko

sahaero 
sakani

Sida garsi
xalazebi

kiriani 
naWuWi

frinvelTa Segueba sezonur movlenebTan. weliwadis drois mixed-
viT frinvelTa sasicocxlo procesebSi garkveuli sezonuri cvli-
lebebi xdeba. ase magaliTad, adre gazafxulze frinvelebis umravle-
sobas gamravlebisTvis momzadebis periodi ewyeba. zogierTi wyvi-
lebad erTiandeba. am periodSi frinvelebi balaxiT, totebiT, kenWe-
biT an xavsiT sxvadasxva saxis budeebs aSeneben. Sewyvilebis Semdeg 
mdedri (dedali) budeSi sxvadasxva raodenobis kvercxebs debs. kru-
xoben ZiriTadad dedlebi, Tumca zogierT saxeobaSi es mamlebsac 
axasiaTebs. garkveuli drois Semdeg kvercxebidan bartyebi (marT-
veebi) iCekebian. frinvelebis umravlesobis marTveebi gazafxulze 

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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magram wiwilebi ar iCekebodnen. rodesac Sefiqrianebulma moswavleebma 
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kvercxis 
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yviTri
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kiriani 
naWuWi

frinvelTa Segueba sezonur movlenebTan. weliwadis drois mixed-
viT frinvelTa sasicocxlo procesebSi garkveuli sezonuri cvli-
lebebi xdeba. ase magaliTad, adre gazafxulze frinvelebis umravle-
sobas gamravlebisTvis momzadebis periodi ewyeba. zogierTi wyvi-
lebad erTiandeba. am periodSi frinvelebi balaxiT, totebiT, kenWe-
biT an xavsiT sxvadasxva saxis budeebs aSeneben. Sewyvilebis Semdeg 
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SearCieT marTebuli mtkicebebi: 1. frinvelebs gansakuTrebiT kargad aqvT 
ganviTarebuli naTxemi da tvinis naxevarsfero. 2. frinvelebSi, Cveulebriv, 
orive sakvercxe funqcionirebs. 3. xalazebis meSveobiT Canasaxis disko 
yovelTvis zeviT aris moqceuli. 4. ixvebi wiwilovani frinvelebia.

1. cxrilSi CawereT swori pasuxebis nomrebi. kvercxidan gamosvlis Semdeg 
frinvelebi:1. SiSvlebi an bumbuliT mcired Semosili arian; 2. bumbuliT arian 
Semosili; 3. Tvalauxelelebi arian; 4. Tvalaxelilebi arian; 5. cota xnis 
Semdeg moZraobas iwyeben; 6. didxans rCebian sruliad ususurebi; 7. sakvebs 
Tavad moipoveben; 8. sakvebs damoukideblad ver moipoveben da mSoblebi 
aWmeven.

2. daajgufeT frinvelebi budobis Semdgom periodSi maTi gadaadgilebis 
mixedviT:
ixvi, ruxi yvavi, kaWkaWi, saxlis beRura, Wka, wivwiva, mercxali, bati, Sinauri 
mtredi, molaRuri, bulbuli.

wiwilovani frinvelebis naSierebi (wiwilebi)

... ...

mobinadre frinvelebi momTabare frinvelebi mimomfreni frinvelebi

... ... ...

zafxulis ganmavlobaSi marTveebi izrdebian da nel-nela 
damoukidebel cxovrebas swavloben.

Semodgomis moaxloebasTan erTad frinvelebis umravlesoba 
gundebad erTiandeba da samxreTisken mifrinavs, iq, sadac sakmarisi 
sakvebi iqneba. am process frinvelTa migracias uwodeben. gadafrenis 
dawyebis signali ZiriTadad dRis Semoklebaa da ara sicive.

migraciuli procesebis mixedviT frinvelebi iyofian mimomfren 
(gadamfren) momTabare da mobinadre frinvelebad.

mobinadre frinvelebi TavianT sacxovrebel adgils (budes) ar 
toveben. aseTi frinvelebia _ kaWkaWi, saxlis beRura, Sinauri mtredi. 
Cveulebriv, isini adamianebis maxloblad cxovroben da saWmlis 
narCenebiT (gadanayrebiT) ikvebebian.

momTabare frinvelebi gazafxulamde toveben budobis adgils da 
xSirad asobiT da aTasobiT kilometriT scildebian mas. mimomfreni 
frinvelebisgan gansxvavebiT, momTabare frinvelebs mudmivi gamosa-
zamTrebeli adgili da gadafrenis gansazRvruli marSruti ar gaaC-
niaT. aseT frinvelebia: yvavi, Wka, wivwiva.

mimomfreni frinvelebi budobis adgils aTasobiT da aTiaTasobiT 
kilometriT scildebian da im adgilebSi mifrinaven, sadac zamTari 
ar icis. mimomfreni frinvelebia: molaRuri, bulbuli, bati, ixvi, 
mercxali.

50. frinvelebis ekologiuri jgufebi. frinvelebis mniSvneloba

frinveli _ meTevze
frinveli _ xuro
frTosani solisti...

• romel frinvelebs moixsenieben ase? ratom?

daaTvaliereT suraTebi.
a) niskartis formisa da sakvebis mopovebis xerxis mixedviT, daadgineT 

mocemuli frinvelis sakvebis xasiaTi.
b) gamoTqviT varaudi im frinvelebis cxovrebis wesze, romelTa kidu-

rebic suraTebzea gamosaxuli.

b

a

bati

ofofi

1 2 3 4 5

flamingo Jeroyaryati

kodala
pelikani

vimsjeloT Sedegebze: rogor aisaxeba cxovrebis wesi frinvelebis 
garegnobaze?

balaxismWameli frinvelebi. frinvelebis umravlesoba mcenare-
ul sakvebs _ kenkras, Teslebs, marcvlebs _ etaneba. aseTi frinvele-
bia: Citbatona, soRo, roWo.

mwerismWameli frinvelebi. aseT frinvelebs wamaxvilebuli 
niskarti, grZeli TiTebi da basri brWyalebi aqvT.

mtacebeli frinvelebi. aseT frinvelebs mokle, Zlieri da mo-
kakuli niskarti aqvT. qvemo kidurebze basri klanWebiT arian Se-
iaraRebuli. kargad aqvT ganviTarebuli mkerdisa da fexis kunTebi. 
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dRis periodis mixedviT arseboben 
Ramisa da dRis mtaceblebi. dRis 
mtacebeli frinvelebia: arwivi, qori, 
Sevardeni. Ramis mtaceblebia: bu, 
zarnaSo. mtacebeli frinvelebi miwa-
ze praqtikulad ar dadian.

nairmWameli frinvelebi. maT Soris 
yvelaze xSirad gvxvdebian beRurebi 
da yvavebi.

frinvelTa ekologiuri jgufebi 
cxovrebis wesis mixedviT. sabinadro 
adgilis mixedviT, frinvelebs eko-
logiur jgufebad aerTianeben.

tyis frinvelebi. tyis binadar frin-
velebs SedarebiT mokle frTebi da 
grZeli kudi aqvT, rac maT tyeSi manev-
rirebas uadvilebs. tyis frinvelebia: 
wivwiva, kodala, soRo, roWo, CxarTvi.

gaSlili sivrcis frinvelebi. aseT 
frinvelebs grZeli fexebi da kiseri 
aqvT, rac maT saSualebas aZlevs, dro-
ulad SeniSnon mteri da daimalon. maT 
Soris gvxvdebian mwerismWamelebi da 
nairmWamelebi. savaTi, wero, siraqlema 
_ gaSlili sivrcis frinvelebia.

wyalsatevebisa da Waobebis sanapi-
roebis frinvelebi. aseT adgilebSi 
mobinadre frinvelebs, mag., yanCas, yar-
yats, grZeli, wvrili fexebi da kiseri 
aqvT. am frinvelebs sakvebis mopoveba 
sxeulis dasvelebis gareSe SeuZliaT.

wyalSi mcuravi frinvelebi. am 
frinvelebis warmomadgenlebi kargad 
curaven, yvinTaven da frenen. maTi 
sxeuli wagrZelebulia, fexebi kud-
Tan axlosaa ganlagebuli, rom curva-
Si xeli ar SeuSalos. maT umravleso-
bas sqeli bumbuli aqvs. TiTebs Soris 
sacuravi apki gaaCniaT. xmeleTze ne-
la dadian.

mcuravi frinvelebis jgufSi batis-
nairebis razmis warmomadgenlebi _ 
batebi, ixvebi, gedebi _ Sedian.

pingvinebic wyalSi mcurav frinve-
lebs miekuTvnebian. maTac TiTebs So-
ris sacuravi apkebi aqvT. curvaSi 

tyis frinvelebi

CxarTvi

yviTeli kodala

gaSlili sivrcis frinvelebi

TeTri wero

Cveulebrivi 
savaTi

ukana kidurebi da frTebic monawileobs. mkerdis tropi kargad aqvT 
ganviTarebuli. xmeleTze vertikalur mdgomareobas iReben.

wyalsatevebisa da Waobebis 
sanapiroebis frinvelebi

didi yaryati TeTri wero

wyalSi mcuravi frinvelebi

ixvi vercxlisferi 
Tolia

gedi

129128

frinvelebis mniSvneloba bunebaSi. frinvelebi xSirad mwerebiTa da 
da patara mRrRnelebiT ikvebebian da maT raodenobas aregulireben. 
garda amisa, TviTonac sxva mtaceblebisTvis sakvebs warmoadgenen. 
zogierTi frinveli (kolibri), romelic yvavilis neqtriT ikvebeba, 
xels uwyobs mcenareebis damtvervas. frinvelebi Teslebisa da 
nayofis gavrcelebaSic monawileoben.

TiToeulma Cvenganma unda izrunos frinvelebze. ar unda gavanad-
guroT frinvelebi da ar unda movSaloT maTi budeebi. gansakuTre-
biT mniSvnelovania maTTvis cxovrebisa da budobisTvis saWiro buneb-
rivi garemos SenarCuneba.

dayaviT frinvelebi ekologiur jgufebad: kodala, gedi, soRo, arwivi, 
yanCa, CxarTvi, qori, ixvi, siraqlema, wero, pingvini, roWo.

1. daadgineT Sesabamisoba:

niSnebi: 1) mZlavri, Ronieri fexebi. 2) TiTebs Soris gadaWimuli sacuravi 
apki. 3) maRali fexebi. 4) grZeli kiseri. 5) mokakvuli niskarti. 6) fexebi 
sxeulis qveda nawilis axlosaa  moTavsebuli.

frinvelebi:   I. yaryati II. ixvi III. siraqlema

2. moiZieT leqsebi, zRaprebi, igav-arakebi, andazebi, gamonaTqvamebi da simRerebi 
frinvelebis Sesaxeb. moamzadeT mokle prezentacia.

tyis frinvelebi wyalSi mcuravi 
frinvelebi

gaSlili sivrcis 
frinvelebi

wyalsatevebisa da Waobebis 
sanapiroebis frinvelebi
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grZeli kudi aqvT, rac maT tyeSi manev-
rirebas uadvilebs. tyis frinvelebia: 
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gaSlili sivrcis frinvelebi. aseT 
frinvelebs grZeli fexebi da kiseri 
aqvT, rac maT saSualebas aZlevs, dro-
ulad SeniSnon mteri da daimalon. maT 
Soris gvxvdebian mwerismWamelebi da 
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frinvelebi:   I. yaryati II. ixvi III. siraqlema

2. moiZieT leqsebi, zRaprebi, igav-arakebi, andazebi, gamonaTqvamebi da simRerebi 
frinvelebis Sesaxeb. moamzadeT mokle prezentacia.

tyis frinvelebi wyalSi mcuravi 
frinvelebi

gaSlili sivrcis 
frinvelebi

wyalsatevebisa da Waobebis 
sanapiroebis frinvelebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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51. klasi _ ZuZumwovrebi

• Tqveni azriT, ratom miakuTvneben am cxovelebs ZuZumwovrebs?

mizani: ZuZumwovarTa garegani agebulebis Seswavla.
aRWurviloba: cxrili (plakati) `ZuZumwovrebis garegani agebuleba~ an 
ZuZumwovari cxovelis fituli.
muSaobis msvleloba: 1. aRniSneT, ra nawilebisgan Sedgeba ZuZumwovarTa 
sxeuli. 2. daakvirdiT maTi kanis Taviseburebebs. 3. ra organoebia Tavze 
ganlagebuli? 4. yuradReba miaqcieT ZuZumwovrebis tanisa da kidurebis 
agebulebas.
vimsjeloT Sedegebze: riT gansxvavdeba ZuZumwovarTa agebuleba qvewarmav-
lebisgan?

ZuZumwovrebis cxovelqmedeba _ Sinauri ZaRli
sxeulis agebuleba. ZuZumwovrebis umravlesobis sxeuli Tavis, kisris, tanis, 
kudisa da kidurebisgan Sedgeba. mkvrivi da elastikuri kani, romelic 
balniTaa dafaruli, Seicavs saofle, sarZeve, Tebosa (qonis) da specialuri 
suniani sekretis (muSkis) gamomyofi jirkvlebisgan.

dReisTvis cnobilia ZuZumwovarTa daaxloebiT 5,5 aTasi saxeoba. 
isini sxvadasxva saarsebo garemoSi gvxvdebian. ZuZumwovarTa umravleso-
bisTvis damaxasiaTebelia nayofis saSvilosnosSida ganviTareba da 
cocxalmSoboba. axalSobili naSierebi dedis rZiT ikvebebian. udidesi 
umravlesobis sxeuli bewviTaa dafaruli. xerxemlis kisris ganyofile-
baSi, Cveulebriv, Svidi malaa. gulmkerdis Rru, ZiriTadad, gamoyofilia 
muclis Rrusgan specialuri ZgidiT, romelsac diafragmas uwodeben. 
sxva xerxemlianebisgan gansxvavebiT, ZuZumwovrebs yuris niJara aqvT. 
yvela ZuZumwovars kargad ganviTarebuli nervuli sistema aqvs.

Sinauri ZaRlis 
sxeulis agebuleba

Sinauri ZaRlis ConCxi

ConCxi. ZuZumwovrebis ConCxi qalis, tanisa da kidurebis ConCxisganaa war-
moqmnili. xerxemalSi xuTi ganyofilebaa. kidurebis ConCxi sartylebisa da 
Tavisufali kidurebis ConCxisgan Sedgeba. moZravi cxovrebis wesidan 
gamomdinare, ZuZumwovrebis kunTebi kargadaa ganviTarebuli, gansakuTre-
biT, _ zurgisa da kidurebis kunTebi.

cxviri

piri

Tvali

tani

yuri
kiseri

kudi

qala

zeda yba

qveda yba

beWis 
Zvali

mkerdis 
Zvali

mxris Zvali

sxivisa da 
idayvis 
Zvlebi

falangis Zvlebi

barZayis 
Zvalineknebi

menjis Zvali

didi da mcire 
wvivis Zvlebi terfis Zvlebi

x e r x e m l i s g a n y o f i l e b e b i

kudis gaviswelis
gul-
mkerdis kisris

ZuZumwovrebis garegnuli saxe da zomebi Zalze mravalferovania da maT 
cxovrebis wessa da sabinadro garemozea damokidebuli. miwaze mosiarule 
spiloebi, miwaSi mcxovrebi Txunelebi, caSi mfrinavi Ramurebi da wyalSi 
mcuravi veSapebi _ yvelani ZuZumwovarTa klasis warmomadgenlebi arian.

wina da 
ukana 
kidurebi

nesto
filtvebi

naRvlis 
buSti

kuWqveSa 
jirkvali

Tirkmeli

SardsawveTi

msxvili nawlavi

saSvilosno

anusi

Sardsasqeso 
xvreli
Sardis buSti

kvercxsavali

sakvercxe

wvri-
li naw-
lavebi

ele-
nTa

RviZli

kuWi

saylapavi

bronqebi

traqea

sanerwyve jirkvali

xaxa

ena

piri

saWmlis momnelebeli sistema. ZuZumwovrebis saWmlis momnelebeli sistema 
iwyeba piriT, sadac kbilebiT sakvebis daWera da daqucmaceba xdeba. piridan 
sakvebi jer xaxaSi xvdeba, Semdeg _ saylapavSi, iqidan _ kuWSi da bolos _ 
wvril da msxvil nawlavebSi. sakvebis mounelebeli narCenebi analuri 
xvreliT gareT gamoiyofa. 

sasunTqi sistema. ZuZumwovrebis sasunTqi sistema moicavs cxviris Rrus, 
cxvir-xaxas, xorxs, traqeas, bronqebsa da filtvebs.
sisxlis mimoqcevis sistema. ZuZumwovrebis oTxsakniani guli ori winagu-
lisa da ori parkuWisgan Sedgeba. imis gamo, rom gulis marcxena da marjvena 
nawilebi mTlianad gayofilia tixriT (ZgidiT), arteriuli da venuri si-
sxli erTmaneTs ar ereva. ZuZumwovrebi Tbilsisxliani cxovelebia, maTi 
sxeulis temperatura mudmivia.��

saqmianobasaqmianoba  _ laboratoriuli samuSao. ZuZumwovrebis garegani agebulebasaqmianoba _ laboratoriuli samuSao. ZuZumwovrebis garegani agebuleba

ZaRlis saWmlis momnelebeli, sasunTqi, gamomyofi da sasqeso sistemebi
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51. klasi _ ZuZumwovrebi

• Tqveni azriT, ratom miakuTvneben am cxovelebs ZuZumwovrebs?

mizani: ZuZumwovarTa garegani agebulebis Seswavla.
aRWurviloba: cxrili (plakati) `ZuZumwovrebis garegani agebuleba~ an 
ZuZumwovari cxovelis fituli.
muSaobis msvleloba: 1. aRniSneT, ra nawilebisgan Sedgeba ZuZumwovarTa 
sxeuli. 2. daakvirdiT maTi kanis Taviseburebebs. 3. ra organoebia Tavze 
ganlagebuli? 4. yuradReba miaqcieT ZuZumwovrebis tanisa da kidurebis 
agebulebas.
vimsjeloT Sedegebze: riT gansxvavdeba ZuZumwovarTa agebuleba qvewarmav-
lebisgan?

ZuZumwovrebis cxovelqmedeba _ Sinauri ZaRli
sxeulis agebuleba. ZuZumwovrebis umravlesobis sxeuli Tavis, kisris, tanis, 
kudisa da kidurebisgan Sedgeba. mkvrivi da elastikuri kani, romelic 
balniTaa dafaruli, Seicavs saofle, sarZeve, Tebosa (qonis) da specialuri 
suniani sekretis (muSkis) gamomyofi jirkvlebisgan.

dReisTvis cnobilia ZuZumwovarTa daaxloebiT 5,5 aTasi saxeoba. 
isini sxvadasxva saarsebo garemoSi gvxvdebian. ZuZumwovarTa umravleso-
bisTvis damaxasiaTebelia nayofis saSvilosnosSida ganviTareba da 
cocxalmSoboba. axalSobili naSierebi dedis rZiT ikvebebian. udidesi 
umravlesobis sxeuli bewviTaa dafaruli. xerxemlis kisris ganyofile-
baSi, Cveulebriv, Svidi malaa. gulmkerdis Rru, ZiriTadad, gamoyofilia 
muclis Rrusgan specialuri ZgidiT, romelsac diafragmas uwodeben. 
sxva xerxemlianebisgan gansxvavebiT, ZuZumwovrebs yuris niJara aqvT. 
yvela ZuZumwovars kargad ganviTarebuli nervuli sistema aqvs.

Sinauri ZaRlis 
sxeulis agebuleba

Sinauri ZaRlis ConCxi

ConCxi. ZuZumwovrebis ConCxi qalis, tanisa da kidurebis ConCxisganaa war-
moqmnili. xerxemalSi xuTi ganyofilebaa. kidurebis ConCxi sartylebisa da 
Tavisufali kidurebis ConCxisgan Sedgeba. moZravi cxovrebis wesidan 
gamomdinare, ZuZumwovrebis kunTebi kargadaa ganviTarebuli, gansakuTre-
biT, _ zurgisa da kidurebis kunTebi.

cxviri

piri

Tvali

tani

yuri
kiseri

kudi

qala

zeda yba

qveda yba

beWis 
Zvali

mkerdis 
Zvali

mxris Zvali

sxivisa da 
idayvis 
Zvlebi

falangis Zvlebi

barZayis 
Zvalineknebi

menjis Zvali

didi da mcire 
wvivis Zvlebi terfis Zvlebi

x e r x e m l i s g a n y o f i l e b e b i

kudis gaviswelis
gul-
mkerdis kisris

ZuZumwovrebis garegnuli saxe da zomebi Zalze mravalferovania da maT 
cxovrebis wessa da sabinadro garemozea damokidebuli. miwaze mosiarule 
spiloebi, miwaSi mcxovrebi Txunelebi, caSi mfrinavi Ramurebi da wyalSi 
mcuravi veSapebi _ yvelani ZuZumwovarTa klasis warmomadgenlebi arian.

wina da 
ukana 
kidurebi

nesto
filtvebi

naRvlis 
buSti

kuWqveSa 
jirkvali

Tirkmeli

SardsawveTi

msxvili nawlavi

saSvilosno

anusi

Sardsasqeso 
xvreli
Sardis buSti

kvercxsavali

sakvercxe

wvri-
li naw-
lavebi

ele-
nTa

RviZli

kuWi

saylapavi

bronqebi

traqea

sanerwyve jirkvali

xaxa

ena

piri

saWmlis momnelebeli sistema. ZuZumwovrebis saWmlis momnelebeli sistema 
iwyeba piriT, sadac kbilebiT sakvebis daWera da daqucmaceba xdeba. piridan 
sakvebi jer xaxaSi xvdeba, Semdeg _ saylapavSi, iqidan _ kuWSi da bolos _ 
wvril da msxvil nawlavebSi. sakvebis mounelebeli narCenebi analuri 
xvreliT gareT gamoiyofa. 

sasunTqi sistema. ZuZumwovrebis sasunTqi sistema moicavs cxviris Rrus, 
cxvir-xaxas, xorxs, traqeas, bronqebsa da filtvebs.
sisxlis mimoqcevis sistema. ZuZumwovrebis oTxsakniani guli ori winagu-
lisa da ori parkuWisgan Sedgeba. imis gamo, rom gulis marcxena da marjvena 
nawilebi mTlianad gayofilia tixriT (ZgidiT), arteriuli da venuri si-
sxli erTmaneTs ar ereva. ZuZumwovrebi Tbilsisxliani cxovelebia, maTi 
sxeulis temperatura mudmivia.��

saqmianobasaqmianoba  _ laboratoriuli samuSao. ZuZumwovrebis garegani agebulebasaqmianoba _ laboratoriuli samuSao. ZuZumwovrebis garegani agebuleba
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333

  Ç
ap üçün deyil



Tavis tvini

zurgis tvini
nervebi

133132

gamomyofi sistema. ZuZumwovrebis gamomyofi sistema lobios formis wyvili 
Tirkmlis, wyvili SardsawveTis, Sardis buStisa da Sardsadenisgan Sedgeba.
nervuli sistema. ZuZumwovrebis Tavis tvini, sxva xerxemlianebis msgavsad, - 
xuTi nawilisgan Sedgeba. Tavis tvinis naxevarsferoebis zedapiri dana-
oWebuli qerqiT aris dafaruli, romelic nervuli ujredebisgan warmo-
qmnili ruxi nivTierebisgan Sedgeba. nervuli sistemis maRal doneze 
ganviTarebis gamo ZuZumwovrebis qceva rTulia.
SegrZnebis organoebi. ZuZumwovrebs ganviTarebuli aqvT smena, mxedveloba, 
ynosva, Sexeba da gemos SegrZneba. ZuZumwovrebis umravlesobas kargad aqvs 
ganviTarebuli ynosvis organo.

siidan amoarCieT ZuZumwovarTa klasisTvis damaxasiaTebeli niSnebi:
1. ganviTarebulia Tmovani safarveli;
2. kanSi jirkvlebi ar aris;
3. aqvT diafragma;
4. naSiers rZiT kvebaven;
5. sunTqaven filtvebiTa da layuCebiT;
6. Tbilsisxlianebi arian;
7. maTi didi naxevarsferoebis qerqi danaoWebulia.

1. yovel rigSi ipoveT cxoveli, romelic am klass ar miekuTvneba. pasuxi 
daasabuTeT:

a) mtredi, arwivi, Ramura, mercxali;
b) niangi, gveli, Tagvi, xvliki;
g) kobri, veSapi, qorWila, Werexi;
d) TeTri daTvi, selapi, veSapi, zuTxi.

Tevzebi _ layuCebi
ZuZumwovrebi _ ?

ZuZumwovrebi _ Tirkmlebi
mwerebi _ ?

qvewarmavlebi _ qerclebi
ZuZumwovrebi _ ?

ZuZumwovrebi _ oTxsakniani guli
amfibiebi _ ?

frinvelebi _ kvercxs deben
ZuZumwovrebi _ ?

SegrZnebis 
organoebi

smena

mxedveloba

ynosva

Sexeba

gemo

Sinauri ZaRlis nervuli sistema

Sinauri ZaRlis sisxlis mimoqcevis sistema

mxedvelobis organoa Tvali, ori quTuToTi. ZuZumwovrebis umravlesobas 
gadmonaSTis saxiT SenarCunebuli aqvs mesame quTuToc. unda aRiniSnos, 
rom ZuZumwovrebs, cxovrebis wesidan gamomdinare, SegrZnebis organoebi 
sxvadasxvanairad aqvT ganviTarebuli. wyalSi mcxovreb ZuZumwovrebs 
ufro susti ynosva aqvT, vidre xmeleTis ZuZumwovrebs. Sexebis funqcias 
ZuZumwovrebSi cxvirisa da Tvalebis axlos ganlagebuli grZeli da uxeSi 
Tmis Rerebi asrulebs.

sisxlis mimoqcevis 
didi wre

filtvebi

sisxlis mimoq-
cevis mcire wre

guli

wina tvini

mogrZo tviniSuamdebare 
tvini

2. kiTxvis niSnis nacvlad logikurad SearCieT Sesabamisi sityva.

naTxemi

ZaRlis gulis agebuleba

filtvis 
arteria

aortis marcxena 
rkali

marcxena 
winaguli

marcxena 
parkuWi

marjvena 
parkuWi

marjvena
winaguli

gansazRvreT suraTze gamosaxuli cxovelebis ganviTarebis sawyisi 
etapisTvis damaxasiaTebeli saerTo da ganmasxvavebeli niSnebi.

52. ZuZumwovrebis gamravleba da qceva. sezonuri cvlilebebi 
      ZuZumwovrebSi

dedali spilos makeoba TiTqmis or weliwads grZeldeba. mas Semdeg, rac 
patara spilo daibadeba, mas dedis gansakuTrebuli zrunva sWirdeba. deda 
spilo wamiTac ar tovebs mas.

• ratom esaWiroebaT aseTi zrunva ZuZumwovrebis naSierebs?
• rogor fiqrobT, raSi gamoixateba ZuZumwovrebis zrunva STamomavlobaze?

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

saqmianobasaqmianobasaqmianoba
Sua 
tvini
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gamomyofi sistema. ZuZumwovrebis gamomyofi sistema lobios formis wyvili 
Tirkmlis, wyvili SardsawveTis, Sardis buStisa da Sardsadenisgan Sedgeba.
nervuli sistema. ZuZumwovrebis Tavis tvini, sxva xerxemlianebis msgavsad, - 
xuTi nawilisgan Sedgeba. Tavis tvinis naxevarsferoebis zedapiri dana-
oWebuli qerqiT aris dafaruli, romelic nervuli ujredebisgan warmo-
qmnili ruxi nivTierebisgan Sedgeba. nervuli sistemis maRal doneze 
ganviTarebis gamo ZuZumwovrebis qceva rTulia.
SegrZnebis organoebi. ZuZumwovrebs ganviTarebuli aqvT smena, mxedveloba, 
ynosva, Sexeba da gemos SegrZneba. ZuZumwovrebis umravlesobas kargad aqvs 
ganviTarebuli ynosvis organo.

siidan amoarCieT ZuZumwovarTa klasisTvis damaxasiaTebeli niSnebi:
1. ganviTarebulia Tmovani safarveli;
2. kanSi jirkvlebi ar aris;
3. aqvT diafragma;
4. naSiers rZiT kvebaven;
5. sunTqaven filtvebiTa da layuCebiT;
6. Tbilsisxlianebi arian;
7. maTi didi naxevarsferoebis qerqi danaoWebulia.

1. yovel rigSi ipoveT cxoveli, romelic am klass ar miekuTvneba. pasuxi 
daasabuTeT:

a) mtredi, arwivi, Ramura, mercxali;
b) niangi, gveli, Tagvi, xvliki;
g) kobri, veSapi, qorWila, Werexi;
d) TeTri daTvi, selapi, veSapi, zuTxi.

Tevzebi _ layuCebi
ZuZumwovrebi _ ?

ZuZumwovrebi _ Tirkmlebi
mwerebi _ ?

qvewarmavlebi _ qerclebi
ZuZumwovrebi _ ?

ZuZumwovrebi _ oTxsakniani guli
amfibiebi _ ?

frinvelebi _ kvercxs deben
ZuZumwovrebi _ ?

SegrZnebis 
organoebi

smena

mxedveloba

ynosva

Sexeba

gemo

Sinauri ZaRlis nervuli sistema

Sinauri ZaRlis sisxlis mimoqcevis sistema

mxedvelobis organoa Tvali, ori quTuToTi. ZuZumwovrebis umravlesobas 
gadmonaSTis saxiT SenarCunebuli aqvs mesame quTuToc. unda aRiniSnos, 
rom ZuZumwovrebs, cxovrebis wesidan gamomdinare, SegrZnebis organoebi 
sxvadasxvanairad aqvT ganviTarebuli. wyalSi mcxovreb ZuZumwovrebs 
ufro susti ynosva aqvT, vidre xmeleTis ZuZumwovrebs. Sexebis funqcias 
ZuZumwovrebSi cxvirisa da Tvalebis axlos ganlagebuli grZeli da uxeSi 
Tmis Rerebi asrulebs.

sisxlis mimoqcevis 
didi wre

filtvebi

sisxlis mimoq-
cevis mcire wre

guli

wina tvini

mogrZo tviniSuamdebare 
tvini

2. kiTxvis niSnis nacvlad logikurad SearCieT Sesabamisi sityva.

naTxemi

ZaRlis gulis agebuleba

filtvis 
arteria

aortis marcxena 
rkali

marcxena 
winaguli

marcxena 
parkuWi

marjvena 
parkuWi

marjvena
winaguli

gansazRvreT suraTze gamosaxuli cxovelebis ganviTarebis sawyisi 
etapisTvis damaxasiaTebeli saerTo da ganmasxvavebeli niSnebi.

52. ZuZumwovrebis gamravleba da qceva. sezonuri cvlilebebi 
      ZuZumwovrebSi

dedali spilos makeoba TiTqmis or weliwads grZeldeba. mas Semdeg, rac 
patara spilo daibadeba, mas dedis gansakuTrebuli zrunva sWirdeba. deda 
spilo wamiTac ar tovebs mas.

• ratom esaWiroebaT aseTi zrunva ZuZumwovrebis naSierebs?
• rogor fiqrobT, raSi gamoixateba ZuZumwovrebis zrunva STamomavlobaze?

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

saqmianobasaqmianobasaqmianoba
Sua 
tvini
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ZuZumwovrebis sasqeso sistema da 
gamravleba. ZuZumwovrebi calsqe-
siani cxovelebia. placentiani Zu-
Zumwovrebis mamri warmomadgenlis 
sasqeso sistema wyvili saTeslis, 
wyvili Teslgamtarisa da sakopula-
cio organosgan (Sewyvilebis orga-
no, igive gareTa sasqeso organo) Sed-
geba. mdedrebis sasqeso sistema wyvi-
li sakvercxiT, wyvili kvercxsavali-
Ta da saSvilosnoTia warmodgenili. 
ZuZumwovrebs Sinagani ganayofiereba 
axasiaTebT.

ganayofierebis Semdeg Canasaxi 

saSvilosnoSi viTardeba. saSvilosnoSi warmoiqmneba specialuri or-
gano, placenta, romelic uamravi sisxlZarRviTaa momaragebuli. 
dedis organizmidan sakvebi nivTierebebi Wiplaris saSualebiT 
miewodeba nayofs, rac mis zrdasa da ganviTarebas uzrunvelyofs. 
dabadebis Semdeg deda Tavis naSiers rZiT kvebavs.

zogierT ZuZumwovars, mag., kvercxismdeblebs, anu erTgasavli-
anebs (iqedne, ixvniskarta) placenta ar uyalibdeba. am cxovelebis 
Canasaxi kvercxSi viTardeba. CanTosani ZuZumwovrebis (oposumi, ken-
guru) naSieri sruliad Camouyalibebeli ibadeba, amitom misi Semd-
gomi ganviTareba dedis muclis specialur CanTaSi mimdinareobs, 
sadac is rZiT ikvebeba.

muclad yofnis periodSi naSierTa raodenoba, upirveles yovlisa, 
ZuZumwovris sxeulis zomazea damokidebuli. momcro zomis ZuZum-
wovrebs, romlebsac uamravi bunebrivi mteri hyavT (mRrRnelebi, 
kurdRlisebrni), makeobis xanmokle periodi da bevri naSieris yola  
axasiaTebT. didi zomis ZuZumwovrebi, mag., spiloebi, makeobis xangrZ-
livi periodiTa da naSierTa mcire raodenobiT xasiaTdebian. yvela 
ZuZumwovari gamoirCeva STamomavlobaze gansakuTrebuli zrunviT 
maTi zrda-ganviTarebis yovel etapze.

sezonuri movlenebi ZuZumwovrebSi. ZuZumwovrebis cxovelqmedebaSi, 
sxva cxovelebis msgavsad, aRiniSneba sezonuri cvlilebebi, romlebic 
wlis periodis cvlazea damokidebuli. aseT movlenebs miekuTvneba naSi-
erebis dabadeba (gaCena), zamTrisTvis mzadeba, migracia, zamTris Zili.

naSierebis gaCena. ZuZumwovrebis naSierebis gaCena, rogorc wesi, 
maTi zrda-ganviTarebisTvis yvelaze saukeTeso periods _ gazafxul-
sa da zafxuls emTxveva. ZuZumwovrebis sxvadasxva saxeobebi weliwa-
dis sxvadasxva dros wyvildebian, magaliTad, mRrRnelebi _ gazaf-
xulze, Cliqosnebi _ Semodgomaze.

zamTrisTvis mzadeba. ZuZumwovrebi Semodgomaze iwyeben zamTris-
Tvis mzadebas. Zalian xSirad xdeba kanis Tmovani safarvelis _ bewvis 
cvla (ganguri). garda amisa, am periodSi isini gaZlierebulad ikvebe-

bian da wonaSi matuloben. bewvi ufro xSiri da sqeli xdeba, kanqveS 
cximis sqeli fena grovdeba. zogierTi ZuZumwovari fersac icvlis, 
raTa bunebrivi garemosgan ar gamoirCeodes.

migracia. zamTrisTvis mzadebas xSirad migraciac axlavs Tan. maga-
liTad, balaxismWameli ZuZumwovrebi (Sveli, taxi, cxen-iremi), rom-
lebic zafxuls mcenareebiT mdidar mTian saZovrebze atareben, zam-
TrobiT dablobSi Camodian, sadac Tovlis safarveli naklebia.

sakvebis momarageba. ZuZumwovrebis nawili, gansakuTrebiT mRrRne-
lebi, aqtiur periodSi cdiloben zamTrisTvis sakvebis momaragebas. 
ZuZumwovrebs, romlebsac zamTrobiT sZinavT an migraciul cxov-
rebas ewevian, es movlena ar axasiaTebT.

zamTris Zili. mRrRnelebis nawili, Ramurebi, zRarbebi da daTvebi 
sakvebis mkveTrad Semcirebisa da garemo pirobebis gauaresebis 
SemTxvevaSi zamTris Zils eZlevian.

sezonuri movlenebis cvlas SeguebiTi xasiaTi aqvs da dakavSire-
bulia gamravlebis procesTan an, zogierT SemTxvevaSi, sakvebis 
raodenobasTan.

amoarCieT marTebuli mtkicebebi:
1. yvela ZuZumwovari cocxalmSobia.
2. erTgasavlian (kvercxismdebel) ZuZumwovrebs saSvilosno aqvT.
3. rac ufro didia zomiT ZuZumwovari, miT ufro didxans 

grZeldeba misi makeobis periodi.
4. ZuZumwovrebi zrunaven naSierebze.

1. SearCieT swori pasuxi: gamravlebisa da ganviTarebis Taviseburebebis 
mixedviT ZuZumwovrebi sam jgufad iyofian:
a) wyalSi mcxovrebi; xmeleTze mcxovrebi; rogorc wyalSi, ise xmeleTze 
mcxovrebi;
b) balaxismWamelebi, mtaceblebi, nairmWamelebi;
g) kvercxismdeblebi, CanTosnebi, placentianebi

2. upasuxeT kiTxvebs:
a) rogor axerxebs ganayofierebuli kvercxujredi, romelsac 

samarago sakvebi nivTiereba cota aqvs, ZuZumwovris organizmSi 
zrdasa da ganviTarebas?

b) ratom iZlevian spiloebi naSierebs 3-4 weliwadSi erTxel, 
Cveulebrivi memindvriebi ki _ weliwadSi 6-8-jer?

Canasaxis ganviTareba saSvilosnoSi

placenta

Wiplari

nayofi

gareTa 
sanayofe 
garsi

saSvilosnos 
kunTovani 
kedeli

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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ZuZumwovrebis sasqeso sistema da 
gamravleba. ZuZumwovrebi calsqe-
siani cxovelebia. placentiani Zu-
Zumwovrebis mamri warmomadgenlis 
sasqeso sistema wyvili saTeslis, 
wyvili Teslgamtarisa da sakopula-
cio organosgan (Sewyvilebis orga-
no, igive gareTa sasqeso organo) Sed-
geba. mdedrebis sasqeso sistema wyvi-
li sakvercxiT, wyvili kvercxsavali-
Ta da saSvilosnoTia warmodgenili. 
ZuZumwovrebs Sinagani ganayofiereba 
axasiaTebT.

ganayofierebis Semdeg Canasaxi 

saSvilosnoSi viTardeba. saSvilosnoSi warmoiqmneba specialuri or-
gano, placenta, romelic uamravi sisxlZarRviTaa momaragebuli. 
dedis organizmidan sakvebi nivTierebebi Wiplaris saSualebiT 
miewodeba nayofs, rac mis zrdasa da ganviTarebas uzrunvelyofs. 
dabadebis Semdeg deda Tavis naSiers rZiT kvebavs.

zogierT ZuZumwovars, mag., kvercxismdeblebs, anu erTgasavli-
anebs (iqedne, ixvniskarta) placenta ar uyalibdeba. am cxovelebis 
Canasaxi kvercxSi viTardeba. CanTosani ZuZumwovrebis (oposumi, ken-
guru) naSieri sruliad Camouyalibebeli ibadeba, amitom misi Semd-
gomi ganviTareba dedis muclis specialur CanTaSi mimdinareobs, 
sadac is rZiT ikvebeba.

muclad yofnis periodSi naSierTa raodenoba, upirveles yovlisa, 
ZuZumwovris sxeulis zomazea damokidebuli. momcro zomis ZuZum-
wovrebs, romlebsac uamravi bunebrivi mteri hyavT (mRrRnelebi, 
kurdRlisebrni), makeobis xanmokle periodi da bevri naSieris yola  
axasiaTebT. didi zomis ZuZumwovrebi, mag., spiloebi, makeobis xangrZ-
livi periodiTa da naSierTa mcire raodenobiT xasiaTdebian. yvela 
ZuZumwovari gamoirCeva STamomavlobaze gansakuTrebuli zrunviT 
maTi zrda-ganviTarebis yovel etapze.

sezonuri movlenebi ZuZumwovrebSi. ZuZumwovrebis cxovelqmedebaSi, 
sxva cxovelebis msgavsad, aRiniSneba sezonuri cvlilebebi, romlebic 
wlis periodis cvlazea damokidebuli. aseT movlenebs miekuTvneba naSi-
erebis dabadeba (gaCena), zamTrisTvis mzadeba, migracia, zamTris Zili.

naSierebis gaCena. ZuZumwovrebis naSierebis gaCena, rogorc wesi, 
maTi zrda-ganviTarebisTvis yvelaze saukeTeso periods _ gazafxul-
sa da zafxuls emTxveva. ZuZumwovrebis sxvadasxva saxeobebi weliwa-
dis sxvadasxva dros wyvildebian, magaliTad, mRrRnelebi _ gazaf-
xulze, Cliqosnebi _ Semodgomaze.

zamTrisTvis mzadeba. ZuZumwovrebi Semodgomaze iwyeben zamTris-
Tvis mzadebas. Zalian xSirad xdeba kanis Tmovani safarvelis _ bewvis 
cvla (ganguri). garda amisa, am periodSi isini gaZlierebulad ikvebe-

bian da wonaSi matuloben. bewvi ufro xSiri da sqeli xdeba, kanqveS 
cximis sqeli fena grovdeba. zogierTi ZuZumwovari fersac icvlis, 
raTa bunebrivi garemosgan ar gamoirCeodes.

migracia. zamTrisTvis mzadebas xSirad migraciac axlavs Tan. maga-
liTad, balaxismWameli ZuZumwovrebi (Sveli, taxi, cxen-iremi), rom-
lebic zafxuls mcenareebiT mdidar mTian saZovrebze atareben, zam-
TrobiT dablobSi Camodian, sadac Tovlis safarveli naklebia.

sakvebis momarageba. ZuZumwovrebis nawili, gansakuTrebiT mRrRne-
lebi, aqtiur periodSi cdiloben zamTrisTvis sakvebis momaragebas. 
ZuZumwovrebs, romlebsac zamTrobiT sZinavT an migraciul cxov-
rebas ewevian, es movlena ar axasiaTebT.

zamTris Zili. mRrRnelebis nawili, Ramurebi, zRarbebi da daTvebi 
sakvebis mkveTrad Semcirebisa da garemo pirobebis gauaresebis 
SemTxvevaSi zamTris Zils eZlevian.

sezonuri movlenebis cvlas SeguebiTi xasiaTi aqvs da dakavSire-
bulia gamravlebis procesTan an, zogierT SemTxvevaSi, sakvebis 
raodenobasTan.

amoarCieT marTebuli mtkicebebi:
1. yvela ZuZumwovari cocxalmSobia.
2. erTgasavlian (kvercxismdebel) ZuZumwovrebs saSvilosno aqvT.
3. rac ufro didia zomiT ZuZumwovari, miT ufro didxans 

grZeldeba misi makeobis periodi.
4. ZuZumwovrebi zrunaven naSierebze.

1. SearCieT swori pasuxi: gamravlebisa da ganviTarebis Taviseburebebis 
mixedviT ZuZumwovrebi sam jgufad iyofian:
a) wyalSi mcxovrebi; xmeleTze mcxovrebi; rogorc wyalSi, ise xmeleTze 
mcxovrebi;
b) balaxismWamelebi, mtaceblebi, nairmWamelebi;
g) kvercxismdeblebi, CanTosnebi, placentianebi

2. upasuxeT kiTxvebs:
a) rogor axerxebs ganayofierebuli kvercxujredi, romelsac 

samarago sakvebi nivTiereba cota aqvs, ZuZumwovris organizmSi 
zrdasa da ganviTarebas?

b) ratom iZlevian spiloebi naSierebs 3-4 weliwadSi erTxel, 
Cveulebrivi memindvriebi ki _ weliwadSi 6-8-jer?

Canasaxis ganviTareba saSvilosnoSi

placenta

Wiplari

nayofi

gareTa 
sanayofe 
garsi

saSvilosnos 
kunTovani 
kedeli

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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gaanawileT CamoTvlili ZuZumwovrebi sabinadro garemos mixedviT: mura 
daTvi, jeirani (qurciki), Txunela, delfini, vefxvi, Ramura, veSapi, aqlemi, 
behemoTi.
vimsjeloT Sedegebze: agebulebis ra saerTo niSnebi axasiaTebT am cxove-
lebs? raze metyvelebs es?

veSapi da delfini wyalSi binadroben da SesaniSnavad curaven, Ramura ki 
frinvelebs ar Camouvardeba frenaSi.

• ra niSnebiT miakuTvneben am cxovelebs ZuZumwovrebs?
• riT gansxvavdebian isini xmeleTze mobinadre ZuZumwovrebisgan?

53. ZuZumwovrebis ekologiuri jgufebi

xmeleTze mcxovrebi ZuZumwovrebi. am jgufis ZuZumwovrebis nawili miwaze 
binadrobs, nawili _ miwis qveS (niadagSi), nawili ki _ xeebze.
miwaze mobinadre ZuZumwovrebi, ZiriTadad, tyeebisa da gaSlili sivrce-
ebis binadarni arian. maT proporciulad ganviTarebuli sxeuli, grZeli, 
Ronieri fexebi da kiseri aqvT. isini siaruliT, sirbiliT an xtomiT gada-
adgildebian. miwaze mcxovrebi ZuZumwovari cxovelebis umravlesoba bala-
xismWamelia, magaliTad, wyvilCliqosnebis warmomadgenlebi _ irmebi, anti-
lopebi, Jirafebi, cxvrebi, Txebi, Zroxebi da a. S. balaxismWamelebs 
miekuTvnebian kentCliqosnebi (cxeni, zebra, viri) da kurdRlisebrni. am 
jgufSi Sedian mtaceblebi. mtaceblebs, romlebic devniT qancaven 
msxverpls da ise iWeren, grZeli kidurebi aqvT (mgeli, avaza), xolo mtaceb-
lebs, romlebic CasafrebiT esxmian Tavs msxverpls (lomi, jiqi), _ Sedare-
biT mokle kidurebi. mRrRnelebisa da kurdRlisebrTa nawils grZeli da 
Zlieri ukana kidurebi da mokle wina kidurebi aqvs.
xeebze mcxovrebi ZuZumwovrebi (mexeurebi). zogierTi xmeleTis binadari 
ZuZumwovari xeebze cxovrobs, anu mexeur cxovrebas eweva. maT sataci kidu-
rebi (TaTebi) da moqnili kudi aqvT. mexeur ZuZumwovrebs miekuTvneba pri-
matebis razmis warmomadgenlebis umravlesoba (maimunebi, naxevrad maimu-
nebi), zogierTi mRrRneli da CanTosani.

miwis qveS (niadagSi) mcxovrebi ZuZumwovrebi. am 
ekologiuri jgufis warmomadgenlebi _ mRrRne-
lebi (Tria, memindvria), Txunelasebrni, biga-
sebrni _  cxovrebis did nawils niadagSi atare-
ben. isini miwas Txrian da niadagSi soroebsa da 
saval xvrelebs akeTeben. ikvebebian mwerebiT, 
WiayelebiT, sxvadasxva WiiT. miwas niCbiseburi 
wina kidurebiT da zogjer kbilebiTac Txrian. 
niadagSi cxovrebis gamo maTi tani moklea, kise-
ri _ SeumCneveli. sxeuli xSiri da mokle bewvi-
Taa dafaruli. Tvalebi, yurebi da, xSirad, ku-
dic reducirebulia (gamqralia funqciis dakar-
gvis gamo).
wyalSi mcxovrebi da naxevrad wyalSi mcxovrebi 
ZuZumwovrebi.
zogierTi ZuZumwovari mTel cxovrebas wyalSi 
atarebs, zogierTi ki xmeleTTan kavSirs inarCunebs.
wylis ZuZumwovrebs miekuTvnebian selapi, delfini 
da veSapi. wyalSi cxovrebasTan Seguebis gamo maT 
sxeuls Tevziseburi, garsSemodenili forma aqvs, 
kidurebi farflebad an farflfexebad aris gadaq-
ceuli, rac wyalSi gadaadgilebas uadvilebT. gada-
civebisgan sxeulis dasacavad kanqveS cximis sqeli 
fena aqvT ganviTarebuli.
veSapebsa da delfinebs xmeleTTan yvelanairi 
kavSiri gawyvetili aqvT. gadaadgilebis orga-
nos rols kudis farflebi asrulebs. wina kidu-
rebi farflfexebadaa qceuli, ukana kidurebi 
ar aqvT. Tmovani safarveli (bewvi) ar gaaCniaT.
farflfexianebis warmomadgeneli selapi Ziri-
Tadad wyalSi binadrobs, Tumca xmeleTTTan 
kavSiri bolomde gawyvetili ar aqvs. selapebi 
xmeleTze gamravlebis, bewvis cvlisa da dasve-
nebis mizniT amodian.
naxevrad wyalSi mcxovrebi ZuZumwovrebis war-
momadgenlebi _ ixvniskarta, Taxvi, ondatra da 
sxv. _ wyalSic kargad curaven da xmeleTzec 
Tavisuflad gadaadgildebian. ixvniskartas 
TiTebs Soris sacuravi apki aqvs ganviTarebuli. 
kudi wyalSi saWis rols asrulebs. Tmovani 
safarveli (bewvi) kargadaa ganviTarebuli.
mfrinavi ZuZumwovrebi. am jgufs miekuTvnebian 
xelfrTianTa razmis warmomadgenlebi. am Zu-
Zumwovrebs wina kidurebi frTebad aqvT gadaq-
ceuli. specialuri safreni apki wina kidurebis 
falangebs, sxeulis gverdebs, ukana kidurebsa 
da kuds Soris aris gadaWimuli. frenis gamo 
xelfrTianebs, frinvelebis msgavsad, tropi da 
mkerdis kunTebi aqvT ganviTarebuli. umrav-

naxevrad wyalSi 
mcxovrebi ZuZumwovrebi

wylis ZuZumwovrebi

lurji veSapi

kaSaloti

Txunela

msgavs garemo pirobebTan Seguebis Sedegad, ZuZumwovrebis sxva-
dasxva razmebis warmomadgenlebma msgavsi Tvisebebi SeiZines. cxov-
rebis wesis gaTvaliswinebiT, maT ramdenime ekologiur jgufad aer-
Tianeben.
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koala

ixvniskarta

miwis qveS (niadagSi) 
mcxovrebi ZuZumwovrebi

antilopa

zebra

biga

miwaze da xeebze mcxovrebi (mexeuri) ZuZumwovrebi
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gaanawileT CamoTvlili ZuZumwovrebi sabinadro garemos mixedviT: mura 
daTvi, jeirani (qurciki), Txunela, delfini, vefxvi, Ramura, veSapi, aqlemi, 
behemoTi.
vimsjeloT Sedegebze: agebulebis ra saerTo niSnebi axasiaTebT am cxove-
lebs? raze metyvelebs es?

veSapi da delfini wyalSi binadroben da SesaniSnavad curaven, Ramura ki 
frinvelebs ar Camouvardeba frenaSi.

• ra niSnebiT miakuTvneben am cxovelebs ZuZumwovrebs?
• riT gansxvavdebian isini xmeleTze mobinadre ZuZumwovrebisgan?

53. ZuZumwovrebis ekologiuri jgufebi

xmeleTze mcxovrebi ZuZumwovrebi. am jgufis ZuZumwovrebis nawili miwaze 
binadrobs, nawili _ miwis qveS (niadagSi), nawili ki _ xeebze.
miwaze mobinadre ZuZumwovrebi, ZiriTadad, tyeebisa da gaSlili sivrce-
ebis binadarni arian. maT proporciulad ganviTarebuli sxeuli, grZeli, 
Ronieri fexebi da kiseri aqvT. isini siaruliT, sirbiliT an xtomiT gada-
adgildebian. miwaze mcxovrebi ZuZumwovari cxovelebis umravlesoba bala-
xismWamelia, magaliTad, wyvilCliqosnebis warmomadgenlebi _ irmebi, anti-
lopebi, Jirafebi, cxvrebi, Txebi, Zroxebi da a. S. balaxismWamelebs 
miekuTvnebian kentCliqosnebi (cxeni, zebra, viri) da kurdRlisebrni. am 
jgufSi Sedian mtaceblebi. mtaceblebs, romlebic devniT qancaven 
msxverpls da ise iWeren, grZeli kidurebi aqvT (mgeli, avaza), xolo mtaceb-
lebs, romlebic CasafrebiT esxmian Tavs msxverpls (lomi, jiqi), _ Sedare-
biT mokle kidurebi. mRrRnelebisa da kurdRlisebrTa nawils grZeli da 
Zlieri ukana kidurebi da mokle wina kidurebi aqvs.
xeebze mcxovrebi ZuZumwovrebi (mexeurebi). zogierTi xmeleTis binadari 
ZuZumwovari xeebze cxovrobs, anu mexeur cxovrebas eweva. maT sataci kidu-
rebi (TaTebi) da moqnili kudi aqvT. mexeur ZuZumwovrebs miekuTvneba pri-
matebis razmis warmomadgenlebis umravlesoba (maimunebi, naxevrad maimu-
nebi), zogierTi mRrRneli da CanTosani.

miwis qveS (niadagSi) mcxovrebi ZuZumwovrebi. am 
ekologiuri jgufis warmomadgenlebi _ mRrRne-
lebi (Tria, memindvria), Txunelasebrni, biga-
sebrni _  cxovrebis did nawils niadagSi atare-
ben. isini miwas Txrian da niadagSi soroebsa da 
saval xvrelebs akeTeben. ikvebebian mwerebiT, 
WiayelebiT, sxvadasxva WiiT. miwas niCbiseburi 
wina kidurebiT da zogjer kbilebiTac Txrian. 
niadagSi cxovrebis gamo maTi tani moklea, kise-
ri _ SeumCneveli. sxeuli xSiri da mokle bewvi-
Taa dafaruli. Tvalebi, yurebi da, xSirad, ku-
dic reducirebulia (gamqralia funqciis dakar-
gvis gamo).
wyalSi mcxovrebi da naxevrad wyalSi mcxovrebi 
ZuZumwovrebi.
zogierTi ZuZumwovari mTel cxovrebas wyalSi 
atarebs, zogierTi ki xmeleTTan kavSirs inarCunebs.
wylis ZuZumwovrebs miekuTvnebian selapi, delfini 
da veSapi. wyalSi cxovrebasTan Seguebis gamo maT 
sxeuls Tevziseburi, garsSemodenili forma aqvs, 
kidurebi farflebad an farflfexebad aris gadaq-
ceuli, rac wyalSi gadaadgilebas uadvilebT. gada-
civebisgan sxeulis dasacavad kanqveS cximis sqeli 
fena aqvT ganviTarebuli.
veSapebsa da delfinebs xmeleTTan yvelanairi 
kavSiri gawyvetili aqvT. gadaadgilebis orga-
nos rols kudis farflebi asrulebs. wina kidu-
rebi farflfexebadaa qceuli, ukana kidurebi 
ar aqvT. Tmovani safarveli (bewvi) ar gaaCniaT.
farflfexianebis warmomadgeneli selapi Ziri-
Tadad wyalSi binadrobs, Tumca xmeleTTTan 
kavSiri bolomde gawyvetili ar aqvs. selapebi 
xmeleTze gamravlebis, bewvis cvlisa da dasve-
nebis mizniT amodian.
naxevrad wyalSi mcxovrebi ZuZumwovrebis war-
momadgenlebi _ ixvniskarta, Taxvi, ondatra da 
sxv. _ wyalSic kargad curaven da xmeleTzec 
Tavisuflad gadaadgildebian. ixvniskartas 
TiTebs Soris sacuravi apki aqvs ganviTarebuli. 
kudi wyalSi saWis rols asrulebs. Tmovani 
safarveli (bewvi) kargadaa ganviTarebuli.
mfrinavi ZuZumwovrebi. am jgufs miekuTvnebian 
xelfrTianTa razmis warmomadgenlebi. am Zu-
Zumwovrebs wina kidurebi frTebad aqvT gadaq-
ceuli. specialuri safreni apki wina kidurebis 
falangebs, sxeulis gverdebs, ukana kidurebsa 
da kuds Soris aris gadaWimuli. frenis gamo 
xelfrTianebs, frinvelebis msgavsad, tropi da 
mkerdis kunTebi aqvT ganviTarebuli. umrav-

naxevrad wyalSi 
mcxovrebi ZuZumwovrebi

wylis ZuZumwovrebi

lurji veSapi

kaSaloti

Txunela

msgavs garemo pirobebTan Seguebis Sedegad, ZuZumwovrebis sxva-
dasxva razmebis warmomadgenlebma msgavsi Tvisebebi SeiZines. cxov-
rebis wesis gaTvaliswinebiT, maT ramdenime ekologiur jgufad aer-
Tianeben.
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miwaze mcxovrebi ZuZumwovrebi

wyalSi mcxovrebi ZuZumwovrebi

naxevrad wyalSi mcxovrebi ZuZumwovrebi

mfrinavi ZuZumwovrebi

miwis qveS (niadagSi) mcxovrebi ZuZumwovrebi

niSnebi warmomadgenlebiekologiuri jgufi

1. amoarCieT swori pasuxi:  1. wylis ZuZumwovrebs miekuTvnebian veSapebi da 
delfinebi/veSapebi da zvigenebi. 2. wylis ZuZumwovrebidan xmeleTTan kav-
Siri sruliad gawyvetili aqvT veSapebs/selapebs. 3. xmeleTze mcxovrebi 
ZuZumwovrebidan miwis qveS (niadagSi) Txunela/zRarbi binadrobs. 4. xel-
frTianebs kargad ganviTarebuli smenis/mxedvelobis organo aqvT.
2. ra ewodebaT suraTebze gamosaxul cxovelebs? romel ekologiur jgu-
febs miekuTvnebian isini? sabinadro pirobebTan Seguebis rogori saSua-
lebebi aqvT maT ganviTarebuli?

54. adamiani _ ZuZumwovarTa klasis warmomadgeneli

sacirko warmodgenebSi ZiriTadad ZaRlebi, vefxvebi, maimunebi da sxva 
ZuZumwovrebi monawileoben.

· rogor fiqrobT, ratom wvrTnian upiratesad ZuZumwovar cxovelebs?

daaTvaliereT suraTi, 
gansazRvreT, romel klasebs 
miekuTvnebian suraTze 
gamosaxuli xerxemliani 
cxovelebi. daasaxeleT am 
klasebis warmomadgenelTa 
is niSan-Tvisebebi, romlebic 
adamianisTvisac aris 
damaxasiaTebeli.
vimsjeloT Sedegebze:
1. romeli klasis 
warmomadgenlebTan aqvs 
adamians yvelaze meti 
saerTo niSani?
2. daasaxeleT es niSnebi.

adamianisa da ZuZumwovari cxovelebis saerTo da ganmasxvavebeli 
niSnebi. adamianic ZuZumwovarTa klasis warmomadgenelia da Sesa-
bamisad, misi sxeulis agebulebasa da sxva ZuZumwovrebis agebulebaSi 
bevri saerToa. adamians, sxva ZuZumwovrebis msgavsad, xerxemlis kis-
ris nawilSi Svidi mala aqvs, kbilebi diferencirebulia da formisa 
da funqciis mixedviT sam jgufad, mWrelebad, eSvebad da ZiriTad 
kbilebad, iyofa.

ZuZumwovari cxovelebis msgavsad, adamianic axalSobils rZiT kve-
bavs; gulmkerdis Rru muclis Rrusgan diafragmiT (romelic sunT-
qvaSi monawileobs) aris gamoyofili; Tbilsisxliania da sxeulis tem-
peratura mudmivi aqvs.

Tumca arsebobs niSnebi, romlebic mxolod adamians axasiaTebs _ S-is 
formis nadrekebiani xerxemali, gamarTuli siaruli, TaRovani terfi. 
garda amisa, adamianis tvinis qalis nawili aRemateba saxis qalis nawils.

adamianis umaRlesi nervuli moqmedeba. organizmebs, romelTa 
nervulma sistemam ganviTarebis sakmarisad maRal dones miaRwia, 
umaRlesi nervuli moqmedeba axasiaTebT. 

mfrinavi 
ZuZumwovrebi

Ramura

romeli maxasiaTeblebi Seesabameba qvemoT miTiTebul ZuZumwovarTa 
ekologiur jgufebs? miuTiTeT am jgufebis warmomadgenlebi:
1. proporciuli, Zlieri sxeuli, grZeli kidurebi, moqnili da Ronieri kiseri;
2. kanis apki, tropi, TiTebis wagrZelebuli falangebi;
3. Ronieri da Zlieri ukana kidurebi, mokle wina kidurebi;
4. ar aqvT kudi, yuris niJarebi da kargi mxedveloba; kargadaa ganviTarebuli 
ynosvisa da Sexebis organoebi;
5. aqvT garSemodenili sxeulis forma, erTi wyvili farfli. ara aqvT kudis 
farfli, yuris niJarebi da bewvi;
6. aqvT farflfexebi, cxovroben wyalSi, magram mravldebian xmeleTze.

lesoba mwerebiT ikvebeba. zogierTs frinve-
lebiviT sezonuri migracia axasiaTebs _ 
zamTrobiT Tbil qveynebSi mifrinavs.
xelfrTianebi ultrabgerebs gamoscemen, 
romelsac adamianis yuri ver aRiqvams. ult-
rabgerebi haeris talRebia, romlebic garSe-
mo myof sagnebs ejaxeba da maTgan airekleba. 
xelfrTianebi areklil talRebs SeigrZnoben 
da sagans gverds uvlian.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

saqmianobasaqmianobasaqmianoba

333

  Ç
ap üçün deyil



139138
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55. biomravalferovneba. iSviaTi da gadaSenebis piras myofi 
adgilobrivi faunis saxeobebis dacva

kaspiis zRvis samxreT-dasavleT sanapirosTan, sadac, Cveulebriv, mimom-
freni frinvelebi zamTroben xolme, wyalsatevebisa da naxevarudabnoebis 
bunebrivi kompleqsebis dacvis mizniT, Seiqmna yizilaRajis nakrZali. nak-
rZalis teritoria moicavs mTel yizilaRajis yuresa da xmeleTis mimdebare 
teritoriebs. aq cimbiridan, yazaxeTidan, samxreT uralidan, CrdiloeT ev-
ropidan yovelwliurad mofrinaven batebi, ixvebi, melotebi (werosnairTa 
razmis frinveli) da sxva frinvelebi.

· ra aris nakrZali? riT gansxvavdeba is aRkveTilisa da erovnuli parkisagan?

daajgufeT nakrZalis teritoriaze mobinadre cxovelebi klasebis mixed-
viT. aRniSneT klasis saxelwodeba.
zuTxi, arwivi, mgeli, flamingo, wero, pelikani, morevis nafota, duraji, 
mela, Savi yaryati, taxi, melota, qaSayi, savaTi, qurciki, bati.
_ rogor fiqrobT, romeli cxovelebis raodenoba klebulobs? rasTan aris 
es movlena dakavSirebuli?

biologiuri mravalferovnebis SenarCuneba. biomravalferovneba 
dedamiwaze mobinadre cocxali arsebebis _ mikroorganizmebis, mcena-
reebisa da cxovelebis _ mravalferovnebas gulisxmobs. adamianis 
sameurneo saqmianobis zegavleniT cocxali organizmebis sabinadro 
pirobebi sagrZnoblad gauaresda, ramac am organizmebis raodenobis 
mkveTri Semcireba, zogierT SemTxvevaSi ki gaqroba gamoiwvia. Sede-
gad miviReT biomravalferovnebis Semcireba. zogierTi saxeoba gada-
Senebis piras aris misuli, zogi ki iSviaT saxeobad iqca. uaxloes 
momavalSi maT sruli gaqroba emuqreba. aucilebelia am saxeobis Sem-
cirebis mizezebis dadgena da iseTi RonisZiebebis gatareba, rom-
lebic gadaSenebisgan ixsnis maT. mxolod am SemTxvevaSi SeiZleba 
Seiqmnas Sesabamisi pirobebi biomravalferovnebis SesanarCuneblad.

bevri sxva qveynis msgavsad, azerbaijanSic didi yuradReba eqceva 
garemos dacvis problemas da bunebrivi resursebis racionalur 

umaRlesi nervuli moqmedebis cneba Tavis tvinis qerqSi mimdinare 
yvela nervul process gulisxmobs.adamianis gonebrivi SesaZleblo-
bebi bevrad aRemateba sxva, TviT yvelaze ganviTarebuli, ZuZumwov-
rebis SesaZleblobebs. es movlena adamianis ufro srulyofili umaR-
lesi nervuli moqmedebiT aixsneba. ganviTarebuli cnobiereba, 
abstraqtuli azrovneba da masTan dakavSirebuli metyvelebis unari 
mxolod adamianisTvisaa damaxasiaTebeli. umaRlesi nervuli moqme-
debis safuZvels refleqsebi warmoadgens. refleqsi aris organizmis 
sapasuxo reaqcia gare gamRizianebelze, romelic nervuli sistemis 
saSualebiT xorcieldeba. refleqsebi ori saxisaa _ pirobiTi da 
upirobo. upirobo (Tandayolil) refleqsebs miekuTvneba Tavdacvis, 
kvebis, saorientacio refleqsebi. magaliTad, cxvirSi mtvris 
nawilakebis moxvedrisas adamiani Tavisdauneburad aceminebs, kaSkaSa 
sinaTleze Tvalebs Wutavs, gavarvarebul saganTan Sexebisas xels 
myisierad ukan swevs. pirobiTi (SeZenili) refleqsebis gamomuSave-
bisTvis garkveuli pirobebia saWiro. es refleqsebi mTeli cxovrebis 
ganmavlobaSi gamomuSavdeba da organizms saSualebas aZlevs, Seeguos 
cvalebad garemo pirobebs. ase magaliTad, Tu adamiani erTxel 
gasinjavs limons, Semdgom gaWrili limonis danaxvaze nerwyvi 
gamoeyofa; Tu adamians drois gageba surs, uneburad majaze ixedeba, 
sadac saaTi ukeTia, Tundac im momentSi ar ekeTos.

adamians, cxovelebisgan gansxvavebiT, urTierTobis gansakuTre-
buli saSualeba, metyveleba, Camouyalibda. metyvelebis Camoyalibe-
bam abstraqtuli azrovnebis ganviTarebas Seuwyo xeli. yovelive amis 
Sedegad adamiani fiqrobs, msjelobs da sxvadasxva movlenis mimarT 
emociur damokidebulebas gamoxatavs.

SeavseT cxrili, gamoiyeneT CamoTvlili niSnebi:
saofle da cximis jirkvlebi kanSi, metyvelebis unari, kisris Svidi mala, 
qalis saxis nawilis dapataraveba, diafragmis arseboba, xerxemlis S-is 
msgavsi forma, yuris niJara, gamarTuli siaruli, sarZeve jirkvlebis 
arseboba, TaRovani terfi.

adamianisa da sxva ZuZumwovrebis 
agebulebis saerTo niSnebi

a. upirobo refleqsebi

b. pirobiTi refleqsebi

1. Tandayolili
2. aramudmivi
3. SeZenili
4. mudmivi
5. cvalebadi

2. moiyvaneT pirobiTi refleqsebis magaliTebi yoveldRiuri yofa-

   cxovrebidan.

yizilaRajis nakrZalis fauna

lenqoranis 

dablobi

selianis vake

yizilaRajis 

yure

qurdili

adamianisa da sxva ZuZumwovrebis 
agebulebis ganmasxvavebeli niSnebi
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msgavsi forma, yuris niJara, gamarTuli siaruli, sarZeve jirkvlebis 
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SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

saqmianobasaqmianobasaqmianoba

333

  Ç
ap üçün deyil



143142

moamzadeT prezentacia ̀ azerbaijanis nakrZalebi~. ami-
saTvis SearCieT Sesabamisi statiebi, suraTebi, 
geografiuli rukebi da sxva masala azerbaijanis 
romelime nakrZalis Sesaxeb. prezentacia Microsoft 
Power Point-is programiT SeadgineT Semdegi gegmis 
mixedviT.

gamoyenebas. vinaidan iSviaTi da gadaSenebis piras myofi saxeobebi 
dacvas moiTxovs, maTi saxelebi Cvens qveyanaSi,ise, rogorc mTel 
msoflioSi, `wiTel wignSia~ Setanili. `wiTeli wigni~ aris ofici-
aluri saxelmwifo dokumenti iSviaTi da gadaSenebis piras myofi 
gareuli cxovelebisa da veluri mcenareebis saxeobebis mdgoma-
reobis Sesaxeb. wiTel wignSi Setanili saxeobebis raodenobis Sem-
dgomi Semcirebis Tavidan asacileblad mTeli rigi specialuri 
RonisZiebebi tardeba. isini gadahyavT zooparkebSi an gadaaqvT 
botanikur baRebSi, Semdeg ki isev abruneben velur bunebaSi an 
specialurad am mizniT mowyobil usafrTxo teritoriebze.

azerbaijanis `wiTel wignSi~ Setanilia ZuZumwovrebis 14 da 
frinvelebis 36 saxeoba.

daculi teritoriebi. cocxali organizmebis saxeobebis mraval-
ferovnebis dakargvas ZiriTadad maTi bunebrivi sabinadro piro-
bebis Secvla iwvevs. tyeebis gaCexa, wyalsatevebis daSroba, saxnav-
saTesi miwebis gazrda, ukanono nadiroba, saqonlis saZovrebis gafar-
Toeba is faqtorebia, romlebic did zegavlenas axdens sxvadasxva 
saxeobis bunebriv sabinadro pirobebze. amitom sxvadasxva saxeobis 
gadasarCenad, upirveles yovlisa, savaldebuloa bunebrivi garemos 
SenarCuneba. am problemis gadasaWrelad saWiroa bunebrivi daculi 
teritoriebis _ nakrZalebis Seqmna. nakrZali aris teritoria, sadac 
akrZalulia adamianis nebismieri sameurneo saqmianoba. swored am 
mizniT Seiqmna azerbaijanSi nakrZalebi.

garda amisa, iSviaTi da gadaSenebis piras myofi florisa da faunis 
warmomadgenlebis dasacavad Cvens respublikaSi Seqmnilia aRkveTi-
lebi da erovnuli parkebi.

gamoiyeneT Tqveni codna, CasviT 
daculi teritoriebis 
saxelwodebebi cariel 
ujrebSi da ganmarteT 
maTi mniSvneloba.

slaidi 1

prezentaciis saxelwodeba

avtori (gvari, saxeli, mamis saxeli)

slaidi 2

nakrZalis Seqmnis 
mizani da TariRi

slaidi 3

nakrZalis mdebareoba

(aRniSneT rukaze)

nakrZalis teritoria

slaidi 4

nakrZalis landSafti

slaidi 5

mcenareTa samyaro

slaidi 6

cxovelTa samyaro

slaidi 7

sxva Taviseburebebi

slaidi 8

azerbaijanis `wiTel 
wignSi~ Setanili 
saxeobebi

slaidi 9

gatarebuli 
RonisZiebebi da 
samomavlo gegmebi
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moamzadeT prezentacia ̀ azerbaijanis nakrZalebi~. ami-
saTvis SearCieT Sesabamisi statiebi, suraTebi, 
geografiuli rukebi da sxva masala azerbaijanis 
romelime nakrZalis Sesaxeb. prezentacia Microsoft 
Power Point-is programiT SeadgineT Semdegi gegmis 
mixedviT.

gamoyenebas. vinaidan iSviaTi da gadaSenebis piras myofi saxeobebi 
dacvas moiTxovs, maTi saxelebi Cvens qveyanaSi,ise, rogorc mTel 
msoflioSi, `wiTel wignSia~ Setanili. `wiTeli wigni~ aris ofici-
aluri saxelmwifo dokumenti iSviaTi da gadaSenebis piras myofi 
gareuli cxovelebisa da veluri mcenareebis saxeobebis mdgoma-
reobis Sesaxeb. wiTel wignSi Setanili saxeobebis raodenobis Sem-
dgomi Semcirebis Tavidan asacileblad mTeli rigi specialuri 
RonisZiebebi tardeba. isini gadahyavT zooparkebSi an gadaaqvT 
botanikur baRebSi, Semdeg ki isev abruneben velur bunebaSi an 
specialurad am mizniT mowyobil usafrTxo teritoriebze.

azerbaijanis `wiTel wignSi~ Setanilia ZuZumwovrebis 14 da 
frinvelebis 36 saxeoba.

daculi teritoriebi. cocxali organizmebis saxeobebis mraval-
ferovnebis dakargvas ZiriTadad maTi bunebrivi sabinadro piro-
bebis Secvla iwvevs. tyeebis gaCexa, wyalsatevebis daSroba, saxnav-
saTesi miwebis gazrda, ukanono nadiroba, saqonlis saZovrebis gafar-
Toeba is faqtorebia, romlebic did zegavlenas axdens sxvadasxva 
saxeobis bunebriv sabinadro pirobebze. amitom sxvadasxva saxeobis 
gadasarCenad, upirveles yovlisa, savaldebuloa bunebrivi garemos 
SenarCuneba. am problemis gadasaWrelad saWiroa bunebrivi daculi 
teritoriebis _ nakrZalebis Seqmna. nakrZali aris teritoria, sadac 
akrZalulia adamianis nebismieri sameurneo saqmianoba. swored am 
mizniT Seiqmna azerbaijanSi nakrZalebi.

garda amisa, iSviaTi da gadaSenebis piras myofi florisa da faunis 
warmomadgenlebis dasacavad Cvens respublikaSi Seqmnilia aRkveTi-
lebi da erovnuli parkebi.

gamoiyeneT Tqveni codna, CasviT 
daculi teritoriebis 
saxelwodebebi cariel 
ujrebSi da ganmarteT 
maTi mniSvneloba.

slaidi 1

prezentaciis saxelwodeba

avtori (gvari, saxeli, mamis saxeli)

slaidi 2

nakrZalis Seqmnis 
mizani da TariRi

slaidi 3

nakrZalis mdebareoba

(aRniSneT rukaze)

nakrZalis teritoria

slaidi 4

nakrZalis landSafti

slaidi 5

mcenareTa samyaro

slaidi 6

cxovelTa samyaro

slaidi 7

sxva Taviseburebebi

slaidi 8

azerbaijanis `wiTel 
wignSi~ Setanili 
saxeobebi

slaidi 9

gatarebuli 
RonisZiebebi da 
samomavlo gegmebi
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1. amoarCieT marTebuli mtkicebebi:
џ yvela frinvels SeuZlia frena;
џ frinvelebis umravlesobas fexebze 4-4 TiTi aqvs;
џ frinvelebis guli oTxsakniania;
џ yvela frinvelis naSieri ususuri da Tvalauxelelia;
џ frinvelebs ori sakvercxe aqvT.

2. amoarCieT swori pasuxi:
џ dRis mtacebel frinvelebs gansakuTrebiT ganviTarebuli 

aqvT mxedveloba/smena;
џ frinvelis kuWi ori ganyofilebisgan Sedgeba: jirkvlovani 

da kunTovani/saReWi da mfiltravi;
џ ZuZumwovrebis Canasaxis Semdgomi ganviTareba 

saSvilosnoSi/placentaSi mimdinareobs;
3. CamoTvaleT, romel ZuZumwovrebs axasiaTebs sxeulis qvemoT 
CamoTvlili nawilebi:
I. frTebi                ____________________________________________
II. farfl-frTebi  ____________________________________________
III. Cliqebi              ____________________________________________

1. selapi, 2. martorqa, 3. Ramura, 4. taxi, 5. lomveSapi, 6. veSapi, 7. zebra.

4. amoarCieT swori pasuxi:
pirobiT refleqsebs ZuZumwovrebSi ZiriTadad akontrolebs: 

a. Sua tvini;
b. Suamdebare tvini;
g. zurgis tvini;
d. didi naxevarsferoebis qerqi.

5. daaTvaliereT suraTze gamosaxuli 
cxovelebi. romel ekologiur jgufebs 
miekuTvnebian isini? sabinadro 
pirobebTan Seguebis ra saSualebebi 
gaaCniaT am cxovelebs?

1

2

3

4

5
1. _____

2. _____

3. _____

4. _____

5. _____

Semajamebeli davalebebi
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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 
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