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pirobiTi aRniSvnebi

_ daakvirdi

_ upasuxe

_ ifiqre da imsjele

_ aqtivoba

_ ici, rom

_ gaixsene

_ jgufuri samuSao

_ daimaxsovre!

_ frTxilad!

_ internetbmuli

yvela weriTi samuSao SeasruleT rveulSi.
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Tavi 1. Seguebulobebis mniSvneloba 
organizmebisTvis

gamoTqvi varaudi:

TeTri daTvi gavrcelebulia CrdiloeT yinulovani oke-
anis sanapiroebsa da kunZulebze. mas aqvs mravali Segue-
buloba, romelic aseT mkacr saarsebo pirobebSi arse-
bobis saSualebas aZlevs. ivaraude ramdenime garegnuli 
niSan-Tviseba, romelic exmareba TeTr daTvs saarsebo gare-
mosTan SeguebaSi.

gaecnobi:

 ra saSualebiT eguebian organizmebi gansazRvrul garemo 
pirobebs

 rogor exmareba mcenareebsa da cxovelebs zogierTi gareg-
nuli niSani garemosTan SeguebaSi

 rogor vlindeba Seguebulobebi agebulebis, sasicocxlo 
procesebisa da qcevis TaviseburebebSi 

SeZleb:

 aRwero da daakavSiro organizmebis garegnuli niSan-Tvise-
bebi sabinadro garemosTan. daasabuTo maTi mniSvneloba 
garemosTan Seguebis TvalsazrisiT

 amoicno sxvadasxva cxovelis erTi da imave daniSnulebis 
nawilebi da imsjelo maT rolze garemosTan Seguebis an 
cxov rebis niris TvalsazrisiT

 aRwero cxovelTa qceva da ganmarto misi mniSvneloba gare-
mosTan SeguebaSi

 Seqmna da gamoiyeno modelebi mfarvelobiTi da gamafrTxi-
lebeli Seferilobis efeqtianobis sademonstraciod
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Seguebulobebi da maTi mniSvneloba1-2

dedamiwis sxvadasxva regioni siTbosa da sinaTlis sxvadasxva 
raodenobas Rebulobs. amis Sedegad am adgilebSi erTmaneTisagan 
mkveTrad gansxvavebuli garemo pirobebi yalibdeba.

 gaixsene 1:

dedamiwis forma, misi mdebareoba da axseni, Tu riTaa ga-
mowveuli masze siTbosa da sinaTlis araTanabari ganawileba?

sur. 1. a) mze da dedamiwa, b) dedamiwis moZraoba mzis garSemo

a b

dedamiwaze yvelaze metad ekvatorze cxela, mTeli wlis gan-
mavlobaSi zafxulia da TiTqmis yoveldRe wvims. yvelaze civi 
adgili polusebia _ arqtika da antarqtida, sadac xmeleTi mud-
mivad TovliTa da yinuliTaa dafaruli. udabnoSi Zalian cxela 
da naleqebi didi iSviaTobaa. 

sur. 2. a) tropiki, b) arqtika, g) udabno

a b g

sxvadasxvagvar garemoSi gansxvavebuli mcenareebi da cxovele-
bi binadroben. isini konkretul garemo pirobebs eguebian spe-
cialuri niSan-Tvisebebis anu Seguebulobebis saSualebiT. 
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Seguebulobebi xels uwyobs maT sakvebisa da TavSesafris mo-
povebaSi, gadarCenasa da gamravlebaSi. Seguebulobani vlindeba 
agebulebis, sasicocxlo procesebis da qcevis TaviseburebebSi.

Seguebuloba arsebobs

agebulebis sasicocxlo procesebis qceviTi

sur. 3. Seguebulobebis tipebi

mce nareebi da maTi dammtveravi mwerebi sxeulis agebulebis 
Seguebulobis kargi magaliTia. mcenareebs, romlebic mwerebis 
an sxva organizmebis daxmarebiT imtverebian, maTTvis mimzidveli 
kaSkaSa da surnelovani yvavilebi aqvT. es maT damtvervas uzrun-
velyofs. 

Tavis mxriv, dammtverav mwerebsa da sxva organizmebs gamo-
muSavebuli aqvT agebulebis Seguebulobani. magaliTad, kolibris 
niskarti da ena morgebulia dasamtveravi yvavilis formas. 
orqideebisa da zogierTi sxva yvavilis damtvervaSi frinvelebi 
da Ramurebic monawileoben. 

sur. 4. a) futkris da b) kolibris mier yvavilebis damtverva

ba

yvavilebisgan mwerebi tkbil neqtars moipoveben da sxva yvavil-
ze gadasvlisas mtveric gadaaqvT. amiT isini mniSvnelovan rols 
asruleben am mcenareTa damtvervaSi. 
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mcenareebi, romelTa yvavilebs ara aqvT kaSkaSa Seferiloba 
da surnelovani neqtari, mwerebs ver izidaven. aseTi mcenareebi 
TviTdamtverviT an qaris saSualebiT imtverebian, risTvisac maT 
yvavilebis agebulebaSi gansxvavebuli Seguebuloba gamoumuSav-
daT. xSir SemTxvevaSi, maTi yvavilebi gazafxulze foTlebze 
adre iSlebian da warmoqmnian didi raodenobiT mtvers. mtveri 
msubuqia da qaris saSualebiT advilad ifanteba. xorbali, simin-
di da sxva marcvlovnebi qariT dammtveravi mcenareebia.

sur. 5. a) pomidori da b) simindi qariT dammtveravi mcenareebia

a b

xSirad monaTesave saxeobebs, gansxvavebul garemoSi cxovrebis 
gamo, Sesabamisi Seguebulobani gamoumuSavdebaT. magaliTad, spi-
losmagvari ku xmeleTis binadaria. mas sqeli, amozneqili bakani 
aqvs da gadaadgildeba oTxi kiduriT. zRvistyaviani kus bakani 
gabrtyelebulia da ar aris amozneqili, kidurebi ki lastebad 
aqvs gadaqceuli _ es wyalSi cxovrebasTan dakavSirebuli Segue-
bulobaa.

sur. 6. a) xmeleTis da b) zRvis ku

a b

wyalSi cxovrebasTan dakavSirebiT gansakuTrebuli Seguebu-
lobebi gamoumuSavdaT Tevzebs: qercliT dafaruli TiTista-
ris formis sxeuli, kudi da farflebi maT moZraobaSi exmareba, 
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sunTqvisTvis layuCebi aqvT. aseTi Seguebulobebi xmeleTze an 
haerSi sacxovreblad gamousadegaria.

sur. 7. Tevzis TiTistaris 
formis, qercliT dafaruli 
sxeuli

cxovelTa gansxvavebuli jgufis warmomadgenlebSi msgav-
si organoebis ganviTareba sxeulis agebulebis Seguebulobis 
kargi magaliTia. am organoTa Camoyalibeba gamowveulia msgavs 
garemoSi cxovrebiT. haerSi frenisTvis mwerebi, frinvelebi da 
Zu Zu mwovarTa warmomadgeneli Ramurac, frTebs iyeneben. maTi 
frTebis warmoSoba gansxvavebulia. 

sur. 8. a) pepela, b) TuTiyuSi da g) Ramura safrenad frTebs iyeneben

a b g

mweris frTebi mkerdis danamatia, xolo frinvelTa frTebi 
_ saxeSecvlili zeda kidurebi. Ramuras frTebi zeda da qveda 
kidurebs Soris gadaWimuli Txeli kania.

amavdroulad, cxovelebSi sxeulis erTi da imave daniSnulebis 
organoebi sxvadasxvagvarad aris Secvlili. isini erTmaneTisagan 
garegnulad gansxvavdeba, rac gamowveulia sxvadasxva sabinadro 
garemosTan SeguebiT. magaliTad: cxenis fexi, frinvelis frTa 
da delfinis farfli moZraobis organoebia, magram garegnulad 
gansxvavdebian. 

sur. 9. a) cxeni fexiT, b) varxvi frTebiT, g) delfini farfliT moZraobs

a b g
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mkveTrad gansxvavebuli Seguebulobebi aqvT tropikuli tyee-
bisa da udabnos mcenareebs. samxreT amerikaSi mdebare mdinare 
amazonis mimdebare tyeebSi xSirad wvims, niadagi wyliT aris ga-
jerebuli, amitom fesvebis mier wylis Sewova gaadvilebulia da 
foTlebidan intensiurad mimdinareobs wylis aorTqleba. aseT 
pirobebSi mcxovreb mcenareebs zedapiruli mokle fesvebi da 
didi foTlebi aqvT.

sur. 10. tropikuli mcenareebis a) zedapiruli fesvebi, b) didi foTlebi

a b

gansxvavebuli Seguebulobebi CamouyalibdaT udabnos mce na-
reebs. maT grZeli fesvebi da patara foTlebi aqvT, radgan udab-
noSi wvima iSviaTia, niadagi mSrali da temperatura _ maRali. 
siRrmidan rom wyali Seiwovos, cercvelas fesvi 15 m siRrmemde 
izrdeba. wylis aorTqleba rom Seamciros misi foTlebi eklebad 
aris gadaqceuli. kaqtusi udabnos mkvidria. marTalia, misi fes-
vebi grZeli ar aris, magram, samagierod, misi foTlebi eklebadaa 
gadaqceuli. wvimian amindSi kaqtusi ReroSi didi raodenobiT 
 wyals imaragebs da xangrZlivad uZlebs gvalvas.

sur. 11. udabnos mcenareebi: a) cercvela da b) kaqtusi

a b

 gaixsene 2: 

cocxal organizmTa sxeulis Seguebulobis ori magaliTi.



13

 ifiqre da imsjele!

mtaceblebisagan Tavis gadasarCenad organizmebs mravali Segu-
ebuloba gamoumuSavdaT. romeli Seguebulobebi exmareba mtaceb-
lebisgan TavdacvaSi suraTebze naCveneb organizmebs?

sur. 12. a) xoWo; b) pepela; g) labadiani xvliki;  

d) zRarbTevza; e) gekoni

a b g

d e

 aqtivoba

a. ra aqvs saerTo lokokinas niJaras, kus bakans, frinvelebis 
bumbuls, ZuZumwovrebis balans da Tevzis qercls? ra aqvT 
gansxvavebuli?

b. daakvirdi suraTze mocemul mcenareebs da maTi garegnuli 
niSnebis mixedviT daadgine, Tu sad binadroben isini. pasuxi 
daasabuTe.

sur. 13. a) bananis xe da b) agava

a b
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g. damtvervasTan dakavSirebuli ra Seguebulobebi ganuviTar-
da suraTze mocemul mcenareebs?

sur. 14. yvavilebis a) mwerebiT da b) qariT damtverva

a b

d. daakvirdi cocxal organizmebs skolisa da saxlis ezoSi, 
botanikur baRSi, zooparkSi. ra Seguebulobebi SeamCnie maT? 
rogor fiqrob, raSi exmareba maT konkretuli Seguebuloba.

e. moiZie internetSi videofilmi Temaze: ̀ saharis udabno“, ̀ ama-
zonis tropikuli tye“, `dedamiwis yvelaze civi kontinenti 
_ antarqtida“, `tundra“, `taiga“ an sxva. nanax videofilmSi 
daasaxele cocxali organizmebis garemosTan Seguebulobis 
konkretuli magaliTebi da imsjele, ra mniSvneloba aqvs maT 
garemosTan SeguebaSi.

 upasuxe:

1. ra aris Seguebuloba da ra mniSvneloba aqvs mas orga-
nizmisTvis?

2. dabal temperaturaze arsebobasTan dakavSirebiT, ra Segue-
bulobebi axasiaTebT CrdiloeT da samxreT polusze mcxov-
reb cocxal organizmebs?

3. ra saxis Seguebuloba sWirdeba yuradRebis misapyrobad 
mcenareebs, romlebic mwerebiT imtvereba?

4. ratomaa zRvaSi mcxovrebi kus bakani gabrtyelebuli da ara 
amozneqili?
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ferisa da formis damcvelobiTi 
Seguebuloba3-4

 daakvirdi suraTs (sur. 1). rogor fiqrob, ra 
aris masze gamosaxuli?

Seguebulobebi xSirad gamoxatulia feris an 
formis TaviseburebebiT. aseve xSirad maT damcve-
lobiTi funqcia aqvT.

mfarvelobiTi _ organizmis feri imdenad erwymis garemos, rom 
TiTqmis SeumCneveli xdeba. zogierT organizms mfarvelobiTi 
Seferiloba sezonurad  ecvleba.

gamafrTxilebeli _ organizmi mkveTrad gamoirCeva garemo-
sagan sxeulis SeferilobiT. aseTi organizmebi,  rogorc wesi, 
SeiaraRebuli arian TavdacviTi samarjvebiT:  nestariT, SxamiT, 
usiamovno  gemoTi.

mimikria _ organizmi feriTa da formiT emsgaseba gamafrT-
xilebeli Seferilobis mqone Sxamian organizms, Tumca Tavad Sxa-
mi an sxva TadacviTi samarjvebi ar gaaCnia.

Seguebulobebi feris mixedviT

mfarvelobiTi gamafrTxilebeli mimikria

 daakvirdi suraTebs da ivaraude, romel SemTxvevaSia naCve-
nebi mi mikria, mfarvelobiTi da gamafrTxilebeli Seferilobebi.

sur. 2

a b g d

e v z

sur. 1
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zamTarSi, roca garemo TovliT ifareba, CrdiloeTSi mcxovreb 
kurdRels, bus, melias, kakabs da sxva mraval cxovels muqi samosi 
TeTriT ecvlebaT. gazafxulze maT TavianTi feri ubrundebaT.

sur. 3. cxovelebis feris sezonuri cvlileba

 ifiqre da imsjele 1

Seguebulobis romeli formaa CrdiloeTSi mcxovrebi cxo ve-
lebis Seferilobis sezonuri cvlileba?

tropikebSi binadari mravali amfibia Sxamiania. suraTze war-
modgenili xis bayayebis msgavsad, maTTvis mkveTri gamafrTxile-
beli Seferilobaa damaxasiaTebeli.

sur. 4. tropikuli bayayebis gamafrTxilebeli Seferiloba

 jgufuri samuSao

mfarvelobiTi Seferilobis modelis Seqmna

samuSaos mizania organizmebis gadarCenaSi mfarvelobiTi Se-
ferilobis rolis dadgena. amisaTvis saWiroa cxovelebisa da 
maTi garemos martivi modelis Seqmna.
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dagWirdeba: sxvadasxva feris qaRaldi, qaRaldis saxvretela.

sur. 5 sur. 6

•	 jgufebma airCieT zamTris TeTri da zafxulis _ mwvane 
garemos modeli.

•	 saxvretelas saSualebiT TiToeuli feris qaRaldisgan ga-
moWeriT patara wreebi Tanabari raodenobiT;

•	 `zamTris~ jgufma moaTavseT isini TeTr qaRaldze, xolo 
`zafxulis~ jgufma _ mwvaneze;

•	 moTeTro da momwvano tonis qaRaldebi mfarvelobiTi 
Seferilobis  cxovelebis modelebia, mkveTri ferebisa _ 
fonisgan gamorCeul cxovelebis;

•	 warmoidgineT, rom xarT `mtacebeli frinvelebi“. dadeqiT 
modelisken zurgiT. yovel motrialebaze ferebze dakvir-
vebis gareSe, rac SeiZleba swrafad aiReT TiTo wre. es 
iqneba `msxverpli~, romelic advilad SeamCnieT. gaimeoreT 
ramdenjerme. darCenili wreebi iqneba `gadarCenili“ orga-
nizmebi;

•	 daagroveT akrefili wreebi. cdis damTavrebis Semdeg Ti-
Toeuli feri daTvaleT cal-calke. samuSao rveulSi Cai-
wereT daTvlis Sedegebi. gamoiyeneT mocemuli cxrilebis 
nimuSi.

           1. mwvane garemo                     2. TeTri garemo

feri msxverpli gadarCenili feri msxverpli gadarCenili

•	 ganixileT cxrilebi jgufebSi da SeadareT erTmaneTs 
`gadarCenili“ da `msxverpli“ ferebis raodenoba.



18

•	 gaaanalize miRebuli Sedegebi da gamoitane daskvnebi. ro-
gori Seferilobis organizmebi `gadarCnen“ or gansxvave-
bul fonze? rogor fiqrob, aqvs Tu ara fers mniSvneloba 
organizmebis gadarCenisTvis?

 aqtivoba 

gamoiyene modelis Seqmnis wina aqtivobis Sedegebi da aage 
sve tovani diagrama mocemuli nimuSis mixedviT. diagramis sa-
SualebiT SeZlebT SeadaroT erTmaneTs mravlobiTi Seferilobis 
mqone (armqone) gadarCenili (daRupuli) individebis raodenoba.

msxverplis 
raodenoba

TeTri foni

 mkafio feris cxovelebi

 fonTan Sexamebuli cxovelebi

zamTris jgufi

msxverplis 
raodenoba

mwvane foni

zafxulis jgufi

 mkafio feris cxovelebi

 fonTan Sexamebuli cxovelebi

 ifiqre da imsjele 2

ratom emsgavseba zogierTi uSxamo da daucveli cxoveli gamaf-
rTxilebeli Seferilobis mqone Sxamian cxovels?

 upasuxe:

1. risTvis aris saWiro ferisa da formis Seguebulobebi?
2. romeli Seguebulobis SemTxvevaSi gamoirCeva organizmis 

mkveTri kaSkaSa Seferiloba?
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Tavi 2. ekosistema

gaecnobi:

 ekosistemebs da mis komponentebs

 organizmebs Soris kvebiT urTierTobebs

 organizmebs Soris energiis da nivTierebis gada cemas

 ekosistemebze adamianis saqmianobis uaryofiT zegavlenas 

SeZleb:

 amoicno saqarTvelosTvis tipobrivi ekosistemebi maTSi 
gavrcelebuli mcenareebisa da cxo velebis mixedviT

 gamoikvlio sinaTlis mniSvneloba mcenareSi sak ve bis warmoq-
mnisaTvis

 ganasxvavo cxovelebi kvebis niris mixedviT

 imsjelo biomravalferovnebis SenarCunebis mniS  vne lo baze 
adamianisa da garemosaTvis 

gamoTqvi varaudi:

saqarTvelos buneba gamorCeulia mcenareTa da cxovelTa 
saxeobebis mravalferovnebiT. ra SeiZleba iyos amis mizezi?
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ra aris ekosistema9

 ifiqre da imsjele

sistema erTmaneTTan dakavSirebuli sagne bis jgufia, romlebic 
urTierTSeTanxmebulad moqmedeben. sagnebs, romlebic sistemas 
qmnian, sistemis komponentebi ewodeba. ivaraude, ra SeiZleba iyos 
ekosistemis Semadgeneli komponentebi?

Cven garSemo mravali sistemaa: mzis sistema pla netebisgan 
Sedgeba, Cveni organizmi _ calkeuli organoebisgan. maT momaval 
paragrafebSi gaecnobi. Cveni organizmi organoTa sistemebisgan 
Sedgeba. mag., vsunTqavT sasunTqi sistemiT. masSi gaerTianebuli 
organoebi msgavs funqcias asrule ben. sunTqvis organoebia: cxvi-
ri, cxvirxaxa, xorxi, traqea, bronqebi, filtvebi.   

sur. 1. a) mzis sistema, b) sunTqvis sitema

a
b

 aqtivoba 1

moifiqre sistemis kidev ori magaliTi da Seadgine cxrili. 
Camowere maTi komponentebi da daaxasiaTe isini.

calkeul organizms ar SeuZ lia sxva organizmebisgan gancalke-
vebulad arseboba. amave dros, isini dakavSirebuli arian TavianT 
saarsebo gare mosTan. erT saarsebo garemoSi mcxovrebi mcenaree-
bis, cxovele bisa da sxva cocxali organizmebis erTobliobas da 
maT kavSirs aracocxal bunebasTan ekosistema ewodeba. 

tba ekosistemaa, sadac mravali organizmi cxovrobs. tbaSi 
gavrcelebulia mravali saxis wyalmcenare. tbis napirze izrdeba 
sxvadasxva balaxi, buCqi da xe. tbisa da tbis napiris cxovel-
Ta samyaro mravalferovania. aq binadroben mikroorganizmebi, 
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 kibosnairebi, Wiebi da moluskebi, Tevzebi, mwerebi, qvewarmavle-
bi, amfibiebi, sxvadasxva saxeobis frinvelebi da ZuZumwovrebi. 

sur. 2. tbis ekosistema

daimaxsovre!

tye, Waobi, mdelo, udabno, okeane, mTa _ ekosistemebia.

 yuradRebiT waikiTxe ekosistemebis CamonaTvali. daakvirdi 
suraTebsa da sqemas. maTi daxmarebiT daajgufe mocemuli eko-
sistemebi.

ekosistema

xmeleTis wylis

tye, stepi, mTa, udabno tba, mdinare, zRva, gube

sur. 3. a) tye, b) mdinare, g) zRva, d) stepi, e) udabno, v) mTa

a

d e

b g

v
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ekosistemebi mudmivad cvalebadia. maT ara aqvT raime konkre-
tuli zoma. ekosistema SeiZleba iyos didi. magaliTad, udabno an 
zRva, an iyos patara, magaliTad, xe, gube. xSirad didi ekosistema 
moicavs mraval patara ekosistemas. magaliTad, qvis lodi an kun-
Zi tyis ekosistemaSi, marjnis rifi _ okeanis fskerze. 

suraTze gamosaxulia floridaSi mdebare marjnis rifi. is didi 
ekosistemis nawilia. masSi gaerTianebulia mravali wyalmcenare, 
marjnis polipebis 82, wylis kus 5, Tevzebis 500, moluskebis 1700, 
Rrubelebis asobiT saxeoba da sxva organizmebi. 

sur. 4. marjnis rifi floridaSi

ekosistemebs Seiswavlis ekologia _ mecniereba, romelic ikv-
levs organizmebis urTierTobas erTmaneTTan da maT saarsebo 
garemosTan.

ekologia Seiswavlis ara marto Tevzs, aramed wyals, romel-
Sic Tevzi binadrobs, mzis sinaTles, sakvebs, romli Tac Tevzi 
ikvebeba, organizmebs, romlebic TevziT ikvebebian da yvela Se-
saZlo faqtors, romelic gavlenas axdens Tevzis sicocxlis xan-
grZlivobaze. 

 aqtivoba 2

davalebis Sesruleba SesaZlebelia jgufurad. 
ekosistemebis Seswavlisas ekologebi sxvadasxva mecnierul 

meTods iyeneben. erT-erTi aseTi meTodia aRwera. SearCie mcire 
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ekosistema Seni skolis an sacxovrebeli adgilis axlos da aR-
were gube, miwis patara nakveTi, xis kunZi an lodi. 

dagWirdeba: rveuli da fanqari.  
•	 daxate an gadauRe suraTi Sen mier aRweril ekosistemas;
•	 internetis daxmarebiT moiZie damatebiTi informacia msgav-

si ekosistemebis Sesaxeb;
•	 moamzade posteri prezentaciaze warsadgenad. 

sur. 5. lodis ekosistema

 upasuxe:

1. Seni sityvebiT axseni termini _ komponenti.
2. ras Seiswavlis ekologia?
3. ras ewodeba ekosistema?
4. CamoTvale SenTvis nacnobi ekosistemebi.
5. ra maxasiaTeblebiT aris SesaZlebeli ekosistemebis dajgu-

feba?
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ekosistemis cocxali da aracocxali 
komponentebi10-11

yvelaferi, risganac ekosistema Sedgeba, misi komponentebia. 
ekosistema Sedgeba cocxali da aracocxali komponentebisgan. 

cxrilSi mocemulia ekosistemis zogierTi cocxali da ara-
cocxali komponenti.

cocxali komponentebi aracocxali komponentebi

cxovelebi

mcenareebi

sokoebi

baqteriebi

wyali

klde

niadagi

haeri

qviSa

 suraTis mixedviT daasaxele ekosistemis cocxali kompo-
nentebi.

sur. 1

ekosistemis cocxali da aracocxali komponentebi: wyali, 
temperatura, mcenareebi, cxovelebi, mikroorganizmebi, haeri, 
sinaTle da niadagi, yvelaferi urTierTkavSirSia. romelime maT-
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ganis Secvlam an amovardnam SeiZleba gamoiwvios mniSvnelovani 
cvlilebebi mTlian ekosistemaSi. 

magaliTad, Tu sinaTle an wyali arasakmarisia an Tu niadagi 
ar Seicavs saWiro raodenobiT nivTierebebs, mcenareebi daiRu-
pebian. maTi daRupva gamoiwvevs im cxovelebis daRupvas, rom-
lebic mcenareebiT ikvebebian, es ki, Tavis mxriv, gamoiwvevs sxva 
cxovelebis daRupvas. ekosistemis komponentebi gansazRvravs 
ekosistemaSi individTa mravalferovnebas da raodenobas. sxva 
komponentebTan erTad adamianic mniSvnelovan zegavlenas axdens 
ekosistemebze.

ekosistemis aracocxali komponentebi gansazRvravs, romeli 
da ramdeni organizmi SeZlebs arsebobas ekosistemaSi. magaliTad, 
mzis sinaTle uzrunvelyofs siTbosa da energias. klde iZleva 
TavSesafars da droTa ganmavlobaSi qmnis niadags. wyali dedami-
waze sicocxlis arsebobisTvis uaRresad mniSvnelovani faqto-
ria. sxva mniSvnelovani aracocxali komponentebia haeri, klimati 
da simaRle zRvis donidan. 

cocxali komponentebis amocnoba erTi SexedviT TiTqos advi-
lia. tyis piras SeiZleba dainaxo ciyvi an mela, SeamCnio koda-
la xeze, ipovo soko, ganasxvao buCqebi, xeebi da balaxebi. sinam-
dvileSi, maT garda unda warmoidgino uamravi TvaliT uxi lavi 
organizmi niadagSi an gzispira guburaSi, romelic xSirad Cndeba 
wvimis Semdeg. teniani da Tbili garemo xels uwyobs masSi aTaso-
biT mikroorganizmis arsebobas. 

cocxali da aracocxali komponentebis urTierSeTanxmebu-
li moqmedebiT warmoiqmneba iseTi sistema, romelsac saxeoba-
Ta mravalferovneba axasiaTebs da droSi xangrZlivad arsebo-
ba SeuZ lia. misi dazianeba naklebad xdeba klimaturi pirobebis, 
stiqiuri ubedurebebisa da adamianis Carevis Sedegad.

 aqtivoba

aracocxali komponentebis zegavlena mcenaris aRmocenebaze

organizmebis zrdasa da ganviTarebaze gavlenas axdens mrava-
li faqtori. Semdegi eqsperimentis meSveobiT SegiZlia daakvirde 
zogierTi maTganis zegavlenas lobios marcvlebis gaRivebaze, 
aRmocenebasa da zrdze. 
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dagWirdeba: lobios mSrali marcvlebi, erTjeradi Wiqebi, 
wya li, graduirebuli _ danayofebiani Wiqa, saxazavi, markeri, 
dak virvebis rveuli. 

sur. 2

msvleloba: aiRe lobios 50 mSrali marcvali da 5 erTjera-
di Wiqa. gadaanawile 10-10 marcvali TiTo WiqaSi. danomre Wiqebi. 
datove mSralad 1 Wiqa. meore WiqaSi Caasxi wyali ise, rom mar-
cvlebi mTlianad iyos dafaruli da datove 3-4 dRe. 

dadgi mesame Wiqa naTel, mzian oTaxSi, meoTxe moaTavse sib-
neleSi, xolo mexuTe Seinaxe rac SeiZleba gril adgilas, SesaZ-
lebelia, macivarSic. imisaTvis, rom marcvlebi gaRivdes ramde-
nime dRis ganmavlobaSi daasvele mcire raodenobis wyliT mesame, 
meoTxe da mexuTe WiqaSi myofi marcvlebi. 

Sedegebis analizi: maswavleblis an sxva ufrosis daxmare-
biT Seadgine cxrili rveulSi, sadac dakvirvebis Sedegebs Cawer. 
ra SeamCnie ramdenime dRis mere? erTnairi siswrafiT gaRivda 
Tu ara marcvlebi xuTive WiqaSi? SeamCnie Tu ara, rom romelime 
WiqaSi marcvlebi saerTod ar gaRivda? 

miRebuli Sedegebidan gamomdinare gamoTqvi mosazreba, mniS-
vnelovania Tu ara wyali, sinaTle da temperatura Teslis gaRive-
bisTvis?

 upasuxe:

1. ra komponentebisgan Sedgeba ekosistema?
2. CamoTvale ekosistemis cocxali da aracocxali komponen-

tebi.
3. ra gavlenas axdens aracocxali komponentebi ekosistemaze?
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sinaTle, temperatura12-13

 ifiqre da imsjele

saqarTveloSi, sadac Semodgomaze jer kidev sakmaod Tbila, 
xemcenareebs uyviTldebaT foTlebi. Seni azriT, rogor “xvdeba” 
mcenare, rom zamTari axlovdeba?

sinaTle organizmisTvis sasicocxlod aucilebelia. si naTlis 
wyaroa mze. misi sxivebi ekosistemebs energiiT uzrunvel yofs. 
maszea damokidebuli mwvane mcenareebis mier fotosinTeziT 
sakvebi nivTierebebis warmoqmna. Tavis mxriv, mcenareebi sakvebia 
cxovelebisa da mikroorganizmebisTvis. 

sur. 1

sinaTlis cvlileba gavlenas axdens mcenareebisa da cxovelebis 
dRe-Ramur da sezonur aqtivobaze. zogierTi organizmi metad 
mgrZnobiarea dRis xangrZlivobis mimarT. Semodgomaze dRis 
xangrZli vobis klebasTan erTad mcenareebi aneleben zrdas da 
iwyeba foTolcvena. mravali organizmi sezonur cvlilebebs pa-
suxobs zamTrisTvis sakvebis momaragebiT, ganguriT (bumbulis an 
bewvis cvliT), migraciiT. 

sur. 2. a) ciyvi zamTrisTvis sakvebs imaragebs, b) frinvelebis migracia

a b
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 aqtivoba

mcenaris zrda-ganviTarebaze  
sinaTlis xangrZlivobis gavlena

cda. cdisTvis dagWirdeba ori erTnairi qoTnis mcenare. erTs 
vdgamT kargi ganaTebis pirobebSi, xolo meore mcenares xelov-
nurad vumcirebT ganaTebis xangrZlivobas. orive mcenare erT-
nair siTbosa da wylis pirobebSi imyofeboda.

garkveuli drois Semdeg mcenares, romelic Semcirebuli ra-
odenobiT Rebulobda sinaTles, nel-nela daewyo foTlebis gay-
viTleba, xolo Semdeg ki _ cvena, Tumca igi siTboSi imyofeboda 
da wyalic ar aklda. pirveli mcenare zrda-ganviTarebas Seufer-
xeblad agrZelebda.

miRebuli Sedegebis mixedviT gaakeTeT daskvna.
dafiqrdi, aqvs Tu ara msgavs movlenas adgili bunebaSi? Tu 

aqvs, daa saxele igi.

temperatura gavlenas axdens mcenareebisa da cxovelebis 
gavrcelebasa da maT sicocxlisunarianobaze. sxvadasxva eko-
sistemisTvis sxvadasxva temperaturaa damaxasiaTebeli. tem-
peratura sagrZnoblad dabalia maRali mTis mwvervalebze da 
polusebTan, xolo maRalia udabnosa da afrikis savanebSi. es saz-
Rvrebi SeiZleba meryeobdes _ 50 gradus yinvasa da 50-60 gradus 
sicxes Soris. organizmebma unda SeZlon zafxulisa da zamTris 
zRvrul temperaturebTan Segueba. 

sur. 3. a) TeTri daTvebi arqtikaSi, b) Jirafi savanaSi

a b

organizmebi kargad viTardebian maTTvis misaRebi temperatu-
ris farglebSi. magaliTad, polaruli daTvi kargad itans arqti-
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kis dabal temperaturas. Jirafi Seguebulia afrikuli savanis 
maRal temperaturas, magram is swrafad gaiyineboda arqtikaSi. 

organizmis sxeulsa da garemos Soris temperaturis urTierT-
gacvla gavlenas axdens organizmebis sxeulis temperaturaze. 

civsisxlian organizmebs ara aqvT sxeulis mudmivi temperatu-
ra da metad arian damokidebuli garemos temperaturaze.

sur. 4. a) xoWo, b) Tevzi, g) xvliki, d) bayayi _ civsisxliani organizmebi

a b

g d

zogierTi cxovelis sxeulis temperatura mudmivia da nakle-
bad aris damokidebuli garemos temperaturaze. maT Tbilsis-
xlian cxovelebs uwodeben.

a b

sur. 5.1. a) bu, b) mgeli _ Tbilsisxliani organizmebi
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g d

sur. 5.2. g) veSapi, d) mura daTvi _ Tbilsisxliani organizmebi

cxovelebTan SedarebiT mcenareebi ufro mgrZnobiare arian 
maRali an dabali temperaturisadmi. 0ºC-ze dabal temperatu-
raze mcenaris ujredebSi arsebuli wyali iyineba, rac ujredebis 
dazianebas iwvevs. 

daasaxele, romeli Seguebuloba icavs mcenares zamTarSi gayin-
visas? 

 jgufuri aqtivoba

maswavleblis daxmarebiT TiToeulma jgufma airCios erTi 
ZiriTadi ekosistema, sadac organizmebze temperaturis zegav-
lena mkveTradaa gamoxatuli. sxvadasxva jgufma moiZieT in-
formacia: rogori saSualo, dabali da maRali temperaturaa am 
ekosistemisTvis damaxasiaTebeli? rogor aris gamoxatuli se-
zonuroba? romeli mcenareebi da cxovelebia gavrcelebuli am 
ekosistemaSi? ra Seguebulobebi aqvT am organizmebs? ganixileT 
klasSi sxvadasxva jgufis mier Sesrulebuli samuSao. dausviT 
erTmaneTs kiTxvebi. SeafaseT erTmaneTis namuSevari.
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Tavi 3. mzis sistema

gamoTqvi varaudi:

daakvirdi cas RamiT. uRrublo amindSi kargad dainaxav 
mTvaresa da varskvlavebs, romelTa danaxvac dRisiT Seu-
Zlebelia.

gamoTqvi varudi, ratom SeiZleba mTvarisa da varskvlave-
bis danaxva mxolod RamiT?

gaecnobi:

 mzis sistemaSi Semaval ciur sxeulebs

 ra iwvevs mzisa da mTvaris dabnelebas

 ra aris bunioba da nabunioba

 rogor Seiswavlian ciur sxeulebs

SeZleb:

 modelebis gamoyenebiT aRwero dedamiwisa da sxva plane-
tebis ganlageba da moZraoba mzis sistemaSi

 Seqmna mzisa da mTvaris dabnelebis modelebi da imsjelo 
dabnelebis gamomwvev mizezebze

 daakvirde Ramis cas da Caixato dakvirvebis Sedegebi. Sesa-
bamisi rukebis /atlasebis gamoyenebiT ipovo sakuTar Cana-
xatsa da romelime Tanavarskvlaveds Soris Sesatyvisoba

 imsjelo teleskopis mniSvnelobaze ciuri sxeulebis Ses-
wavlaSi
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kosmosis Seswavla33

 ifiqre da imsjele 1

qalaqidan Ramis caze dakvirvebisas varskvlavebi naklebad kaS-
kaSa geCveneba da TiTqos maTi raodenobac mcirea. qalaqgareT 
an mTaSi ca gadaWedilia mkafiod mokaSkaSe varskvlavebiT. Seni 
azriT, ratom xdeba es?

caze mocimcime varskvlavebi uxsovari droidan did interess 
iwvevda adamianebSi. XVII saukunemde mecnierebi SeuiaraRebeli 
TvaliT akvirdebodnen ciur sxeulebs, im droisTvis arsebuli 
martivi xelsawyoebiT Seiswavlidnen maT da sakmaod rTul gamoT-
vlebs awarmoebdnen. SeZenili codna grovdeboda da kacobriobas 
kosmosis saidumloebis amoxsnaSi gzas ukvalavda.

astrolabi teleskopebi

sur.1. xelsawyoebi, romliTac sargeblobdnen Zveli drois astronomebi

XVII saukunis dasawyisSi italielma mecnierma galileo gali-
leim pirvelma gamoiyena Tavisive damzadebuli teleskopi ciuri 
sxeulebis Sesaswavlad. mas Semdeg teleskopi astronomebis Ziri-
Tadi xelsawyoa, romliTac dedamiwidan Seiswavlian kosmoss.

sur. 2. los-anjelesis gri-

fitis observatoriaSi tu ristebs 

SeuZliaT daaTvalieron Tanamed-
rove refraqtorebi.
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dedamiwidan kosmosis kvleva xdeba observatoriebSi _ Tana-
medrove mZlavri teleskopebiT aRWurvil sa mec ni ero- kvleviT 
dawesebulebebSi. aq mimdinareobs astronomiuli dak  virvebebi da 
ciuri sxeulebis Seswavla. ob servatoriebi ganlagebulia maRal 
mTebSi da didi qalaqebidan moSorebul adgilebSi. 

samxreT saqarTveloSi, daba abasTumanSi, 1932 wels daarsda 
observatoria. astrofizikosis, evgeni xaraZis xelmZRvanelobiT 
momuSave mecnierebma ramdenime varskvlavi da ciuri sxeuli aR-
moaCines. abasTumnis observatoriaSi astronomiuli kvleva dRe-
sac warmatebiT mimdinareobs. abasTumnis observatoriis Sesaxeb 
informacias SegiZliaT gaecnoT miTiTebul bmulze:

www.iliauni.edu.ge/ge/iliauni/institutebi-451/evgeni- 
           xaradzis-abastumnis-astrofizikuri-observatoria-461

msoflioSi erT-erTi mniSvnelovani observatoria ganlagebu-
lia antarqtidaze. aq igi 2007 wels aages.

sur. 3. observatoria antarqtidaSi
sur. 4. j. kenedis saxelobis 

kosmosuri kvlevis centri (nasa)

nasa (NASA) _ aeronavtikis da kosmosuri sivrcis kvlevis 
erovnuli sammarTveloa aSS-Si, romelic 1958 wels daarsda. mis 
Sesaxeb informacias SegiZliaT gaecnoT miTiTebul bmulze:

www.youtube.com/watch?v=eS7J9qyQJzY

teqnologiurma progresma SesaZlebeli gaxada, rom dRes kos-
mosis Seswavla kosmosuri xomaldebidan da kosmosuri sadgure-
bidan xdeba. pirveli adamiani, romelic dedamiwidan kosmosSi 
gaem gzavra, iyo rusi kosmonavti iuri gagarini. 1961 wlis 12 
aprils man kosmosuri xomaldiT „vostoki“ dedamiwas garSemo Se-
moufrina. es gafrena mTlianad 108 wuTi gagrZelda.
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amJamad dedamiwis orbitaze mravali xelovnuri Tanamgzavri 
da kosmosuri sadguri dafrinavs. xelovnur Tanamgzavrs adamiani 
qmnis. zogierTi  maTgani gamoiyeneba meteorologiuri kvleve-
bisa da amindis prognozirebisTvis. zogierTis meSveobiT xdeba 
sxva planetebis, mzis, Savi xvrelebis da Soreuli galaqtikebis 
Seswavla. Tanamgzavrebis mier gadaRebuli suraTebi exmareba 
mecnierebs, ukeT gaigon, ra aris mzis sistema da samyaro.

sur. 5. pirveli kosmonavti  
i. gagarini

sur. 6. xelovnuri 
Tanamgzavri

kosmosuri sadgurebi xomaldebia, romlebSic astronavtebi 
wlebis ganmavlobaSi cxovroben da muSaoben. aqedan isini swav-
loben kosmoss da akvirdebian dedamiwas. zogierT SemTxvevaSi as-
tronavtebi mcire xniT xomaldidan Ria kosmosSi gamodian.

sur. 7. astronavti sur. 8. xelovnuri 
Tanamgzavri kosmosSi

sur. 9. kosmosuri 
xomaldi Signidan

 ifiqre da imsjele 2

1. ratom aSeneben observatoriebs maRal mTebSi da didi qa-
laqebidan moSorebul adgilebSi? daasabuTe Seni varaudi.

2. Ria kosmosSi astronavtebi skafandriT gamodian. ratom 
aris es saWiro? daasabuTe Seni varaudi.  

3. rogor warmogidgenia kosmosis Seswavla momavalSi, 22-e 
saukuneSi? 
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 upasuxe:

1. romelma mecnierma gamoiyena pirvelad teleskopi ciuri 
sxe ulebis Sesaswavlad?

2. saidan xdeba dedamiwaze kosmosis Seswavla?
3. CamoTvale kosmosis Seswavlis Tanamedrove saSualebebi da 

meTodebi? 

 aqtivoba 1

viciT, rom kosmosSi, xelovnur kosmosur sadgurebze Tvee-
bis da wlebis ganmavlobaSi cxovroben da muSaoben astronavtebi. 
moiZieT informacia Tu rogor cxovroben da muSaoben isini kos-
mosur sadgurze da waradgine klasSi posteris an eleqtronuli 
prezentaciis saxiT. davalebis SesrulebaSi dagexmareba Semdegi 
internetbmulebi:

www.adami.ge/iaraghi/706-rogoria-kosmonavtebis-
yoveldghiuri-ckhovreba-4-photo.html?lang=ka-GE
www.youtube.com/watch?v=tgfetQfjSyA

 aqtivoba 2

internetSi moiZieT da naxeT videofilmebi, Tu rogor Seis-
wavlidnen adamianebi kosmoss (rogor da rodis moxda kosmosSi 
pirveli gafrena, pirveli qali kosmonavti, pirveli gafrena da 
daSveba mTvareze). imsjeleT, ra mniSvneloba hqonda kosmosis aT-
visebis am etapebs.

 jgufuri samuSao (proeqti)

naxe mxatvruli filmebi kosmosis Sesaxeb. mag., rogori-
caa `varskvlavuri omebi~, `supernova~, `solarisi~, `apolo 18~, 
`varskvlavuri gza~, `avatari~ da sxva. warmoadgine proeqti, Tu 
rogor asaxaven adamianebi sakuTar warmodgenebs astronomiul 
movlenebze xelovnebaSi.
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varskvlavebi Cven irgvliv34

 ifiqre da imsjele

romeli Tanavarskvlavedis Sesaxeb gsmenia da SegiZlia amoicno 
Ramis caze dakvirvebisas? ratom dagamaxsovrda yvelaze metad es 
Tanavarskvlavedi?

RamiT, mowmendil caze, kargad Cans mravali mocimcime werti-
li. es wertilebi varskvlavebia _ gavarvarebuli gazisgan warmoq-
mnili ciuri sxeulebi. varskvlavebi dedamiwaze bevrad didebia, 
magram imdenad daSorebuli arian Cvengan, rom patara gveCveneba. 
varskvlavebs Soris zogi Zalian didia, giganturi, zogi ki Zalian 
pataraa da maT juja varskvlavebs uwodeben. 

sur. 1. varskvlaviani ca RamiT

varskvlavebi siTbosa da sinaTles asxiveben. rac ufro mxur-
valea varskvlavi, metad kaSkaSaa is da TeTrad an cisfrad anaTebs. 
magaliTad, aseTi varskvlavebia siriusi da vega. maTi zedapiris 
temperaturaa 50 000°С. 

sur. 2. a) siriusi, b) vega

a b
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Tu varskvlavi naklebad mxurvalea, misi naTeba ufro wiTeli 
an narinjisferia. aseT varskvlavebs civi varskvlavebi ewodeba. 

beTelheize da antaresi didi zomis civi varskvlavebia. isini 
wiTeli varskvlavebia. maTi temperatura 3500-4500°С-ia.  

sur. 3

antaresi beTelheize

beTelheize orionis TanavarskvlavedSi Sedis. 

 daakvirdi surTs da varskvlavTa jgufidan amoicani beTel-
heize? axseni, ratom fiqrob ase? 

sur. 4. orionis Tanavarskvlavedi
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 aqtivoba 1

rogorc ici, varskvlavebi erTmaneTisgan garda temperaturisa 
da ferisa, zomiTac gansxvavdebian. moiZie informacia:

a. ramdenjer didia giganti varskvlavi beTelheize mzeze?
b. ramdenjer pataraa TeTri juja varskvlavi Cven mzeze?

Cveni mze da kaSkaSa varskvlavi kapela yviTeli feris var-
skvlavebia. maTi zedapiris temperatura saSualod mxurvalea da 
6 000 °С udris. 

sur. 5. dedamiwa da mze sur. 6. kapela

droTa ganmavlobaSi varskvlavi TandaTan kargavs energias _ is 
naklebad kaSkaSebs da misi zedapiri civdeba. sabolood varskvla-
vi qreba. mis nacvlad caze axali varskvlavebi Cndeba.  yvelaze 
xangrZlivad wiTeli juja varskvlavebi arseboben. mzis sicocx-
lis xangrZlivoba daaxloebiT 10 miliardi welia. is TiTqmis 
ukve 5 miliardi welia arsebobs. sanam arsebobas Sewyvets, Cveni 
mze jer wiTel gigantad, Semdeg ki TeTr juja varskvlavad ga-
daiqceva.    

varskvlavebze dakvirvebisas adamianebi jgufad ganlagebul 
varskvlavebs garkveul figurebs amsgavsebda da saxelebs arqmev-
da. varskvlavTa aseT jgufs, Tanavarskvlavedi hqvia. arsebobs 
didi da patara daTvis, Txis rqis, kibos, Rriankalis da sxva Tana-
varskvlavedebi. dedamiwis CrdiloeT da samxreT naxevarsferoeb-
Si mcxovrebi adamianebi  erTsa da imave dros caze sxvadasxva 
Tanavarskvlaveds xedaven.
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1. andromeda, 2. persevsi, 3. meetle, 4. marCbivi, 5. didi 
daTvis Tanavarskvlavedi, 6. menaxire, 7. herkulesi, 8. patara 
daTvis Tanavarskvlavedi, 9. gveleSapi, 10. qnari, 11. gedi,  
12. kasiopea, 13. cefevsi

13

11

10

1

12

2

3

4

5

8

9

6

7

Tanavarskvlavedebis ruka

CrdiloeT naxevarsfero
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1. samxreTis Tevzi, 2. wero, 3. Txis rqa, 4. farSavangi,  
5. mSvildosani, 6. samxreTis samkuTxedi, 7. Rriankali,  
8. jvari, 9. kentavri, 10. ialqnebi, 11. kiCo, 12. gemis 
xerxemali, 13. mtredi, 14. eridanusi, 15. hidra, 16. feniqsi

13
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samxreT naxevarsfero
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 aqtivoba 2

internetis an wignebis meSveobiT moiZie informacia samya roSi 
varskvlavebis Sesaxeb da samuSao rveulSi Seavse cxrili mocemu-
li nimuSis mixedviT.

N
varskvlavis 

saxeli
vin aRmoaCina 

da rodis
dedamiwidan 
daSoreba

varskvlavis feri 
da temperatura

davalebis SesrulebaSi dagexmareba Semdegi internetbmuli:

http://astronet.ge/category/c82-varskvlavi/

 aqtivoba 3

daakvirdi RamiT uRrublo cas, roca varskvlavebi an Tana-
varskvlavedebi masze kargad Cans. dakvirvebis Sedegi Caixate 
rveulSi. Semdeg gamoiyene Tanavarskvlavedebis ruka an atlasi 
da moZebne Sesatyvisoba Sen Canaxatsa da atlasSi romelime Tana-
varskvlaveds Soris.

 upasuxe:

1. romel ciur sxeulebs uwodeben varskvlavedebs?
2. ra aris Tanavarskvlavedi?
3. CamoTvale SenTvis nacnobi Tanavarskvlavedebi.
4. ra kavSiria varskvlavis fersa da temperaturas Soris?
5. varskvlavebi, didi zomis miuxedavad, patara mocimcime wer-

tilebad Canan. ratom?
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Tavi 4. moZraoba da traeqtoria

gamoTqvi varaudi:

rogor aRwerdi da daaxasiaTebdi suraTze naCvenebi sxe-
ulebis _ qameleonisa da formula 1-is moZraobas? ra mTa-
var gansxvavebaze miuTiTebdi maT Soris?

gaecnobi:

 sxeulis moZraobas da mis maxasiaTebel sidideebs

 sxeulis siCqaris cnebas, misi gamoTvlis wess

 siCqaris sxvadasxva erTeuls

 fizikuri sidideebis (mag., dro, manZili, siCqare) gazomvebis 
Sedegebis Casawerad standartuli erTeulebis gamoyenebis 
aucileblobas 

SeZleb:

 sxeulebis moZraobis traeqtoriebis aRweras, erTmaneTTan 
Sedarebas da sqematurad gamoxatvas

 sakuTar moZraobaze dakvirvebas, gavlili manZilisa da 
drois Sualedis Sesabamis erTeulebSi gazomvas

 moZravi sxeulis siCqaris gamoTvlas da mis, rogorc moZ-
raobis siswrafis maCvenebeli fizikuri sididis, daxasia-
Tebas

 praqtikul situaciebTan dakavSirebuli amocanebis amoxsni-
sas sxeulis siCqaris, gavlili manZilis an moZraobis drois 
gamoTvlas

 yoveldRiur cxovrebaSi standartuli erTeulebis gamo-
yenebis aucileblobaze msjelobas
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moZraoba43

pirveli, rasac SevamCnevT samyaroze dakvirvebisas, misi cvale-
badobaa. kosmosSi, Cvens garemomcvel sxeulebSi, sxeulis Semad-
genel nawilakebSi yovelTvis mimdinareobs mravalferovani mov-
lenebi. mzeze warmoiqmneba laqebi, gadaadgildebian varskvlavebi 
da sxeulebi dedamiwaze, icvleba amindi, dneba yinuli, izrdebian 
da mravldebian cocxali organizmebi, mimdinareobs qimiuri gar-
daqmnebi da a.S.  

jer kidev 2500 wlis winaT berZenma filosofosma heraklitem 
gamoTqva azri: „yvelaferi miedineba, yvelaferi icvleba“. uwyve-
ti cvlileba, romelic samyaroSi mimdinareobs misi erT-erTi 
ZiriTadi Tvisebaa. 

yvela movlenidan TqvenTvis ufro nacnobia moZraoba, romel-
sac yoveldRiurad akvirdebiT: manqana midis quCaSi, Rrublebi 
micuraven caSi, foToli vardeba, xeebi irxevian, bavSvi mirbis da 
a.S (sur. 1). rodesac Cven vsaubrobT sxeulis moZraobaze, yov-
elTvis vgulisxmobT, rom sxeuli mdebareobas icvlis sxva sxe-
ulis mimarT. 

sur. 1

daimaxsovre!

sxeulis moZraoba ewodeba drois ganmavlobaSi misi mde-
bareobis cvlilebas sivrceSi sxva sxeulebis mimarT.
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albaT, moZraobis ganmarteba martivad mogeCvenaT, magram ga-
sarkvevia, ras niSnavs „mdebareobis cvlileba sivrceSi“ „sxva sxe-
ulebis mimarT“. SevecadoT pasuxi gavceT am kiTxvebs.

ganvixiloT magaliTi: maswavlebelma or sxvadasxva rigSi  mjdom 
moswavles sTxova, daexasiaTebinaT dafis mdebareoba maT mimarT. 
pirvelma moswavlem Semdegnairad upasuxa: dafa mdebareobs Cemgan 
win da marjvniv, daaxloebiT 4 metrSi. meore moswavlis pasuxi 
gansxvavdeboda: dafa mdebareobs Cemgan win da marcxniv, daaxloe-
biT 6 metrSi. dafas moswavleebis mimarT sxvadasxva mdebareoba 
aqvs (sur. 2). gavakeToT daskvna: sxeulis mdebareobis dasadgenad 
saWiroa avirCioT sxeuli, romlis mimarTac SeviswavliT meore 
sxeulis mdebareobas.

sur. 2

daimaxsovre!

sxeuls, romlis mimarTac ganixileba sxva sxeulis mde-
bareoba, aTvlis sxeuli ewodeba.

ganvixiloT meore magaliTi: manqanis ukana savarZelze devs Can-
Ta. vTxovoT wina savarZelze mjdom mgzavrs upasuxos SekiTxvas, 
moZraobs Tu ara CanTa mis mimarT manqanis moZraobisas?  mgzavri 
SeamCnevs, rom CanTa mis ukan devs daaxloebiT 1 metrSi da drois 
mimdinareobasTan erTad mdebareobas ar icvlis, e.i. mis mimarT 
uZravia. igive SekiTxvas adamiani, romelic quCaSi dgas, sxvanai-
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rad upasuxebs: drois mimdinareobasTan erTad, manqana da, Sesa-
bamisad, CanTa mas Sordeba. CanTa am adamianis mimarT moZraobs 
(sur. 3). maSasadame,  erTi da igive sxeuli uZravicaa da moZravic, 
gaaCnia, romel sxeuls avirCevT aTvlis sxeulad.

rodesac avtomobili icvlis mdebareobas adamianis mimarT, ma-
Sin aTvlis sxeulia adamiani. dedamiwis mimarT uZravad mdgomi   
adamiani icvlis mdebareobas mimavali manqanis mimarT. am SemTxve-
vaSi aTvlis sxeulia avtomobili. 

sur. 3

 upasuxe:

1. ra aris moZraoba?
2. romel sxeuls ewodeba aTvlis sxeuli?
3. aRwereT skolis mdebareoba Tqveni saxlis mimarT?
4. daasaxeleT aTvlis sxeuli, romlis mimarTac skola moZ-

raobs.
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Tavi 5. damuxtuli sxeulebis  
urTierTqmedeba

gamoTqvi varaudi:

kiTxva: arseboben cocxali organizmebi, romlebic eleq-
trul dens gamoimuSaveben an aqvT misi aRqmis unari?   

rogor fiqrob, ra daniSnuleba SeiZleba hqondes cxo-
velebisTvis eleqtruli denis warmoqmnis unars?

gaecnobi:

 sxvadasxva nivTierebisagan damzadebuli sxeulebis xaxuniT 
damuxtvas;

 damuxtuli sxeulebis urTierTqmedebas sxva sxeulebTan;

 eleqtrul wreds da mis Semadgenel komponentebs;

 wredis Semadgeneli komponentebis grafikul simboloebs da 
maT konkretul daniSnulebas;

 eleqtrul wreSi denis gavlis pirobebs;

 eleqtrobis yoveldRiur gamoyenebasTan dakavSirebul gar-
kveul  riskebs  da  Sesabamisi usafrTxoebis wesebis dacvis 
saWiroebas.

SeZleb:

 martivi cdebiT zogierTi sxeulis xaxuniT damuxtvis Cve-
nebas;

 damuxtuli sxeulis  sxva sxeulebTan urTierTqmedebze da-
kvirvebas da aRweras;

 eleqtruli wredis komponentebis amocnobas da aRweras, 
maT daniSnulebaze msjelobas. mocemuli sqemiT martivi, 
Sekruli eleqtruli wredis awyobas;

 eleqtrobis gamoyenebasTan dakavSirebuli riskebis Sefase-
bas, yoveldRiur cxovrebaSi eleqtroxelsawyoebis usa-
frTxod gamoyenebis wesebis dacvas.
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eleqtruli movlenebi49

eleqtrul movlenebs yoveldRiurad akvirdebi: Tma ekvris 
plastmasas savarcxels da tkacunobs davarcxnisas, tkacunobs 
tansacmeli gaxdisas, gazafxulze da zafxulSi xSiria elvis war-
moqmna Rrublian amindSi (sur. 1), saRamos anTeb naTurebs, iyeneb 
kompiuters, uyureb televizors da sxva. yvela am movlenas aer-
Tianebs erTi sityva — „eleqtrooba“. ras niSnavs es sityva?  

sur. 1

jer kidev Zvel saberZneTSi SeamCnies, rom qarvis samkaulebis 
bambis qsovilTan xaxunisas, qarvas uCndeboda unari miezida msu-
buqi sagnebi. sityva „qarva“-s (berZnulad — ̀ eleqtron~) wya lobiT 
Semovida terminebi „eleqtruli“, „eleqtroba“ da sxv.  

sur. 2. qarva

CavataroT cda. aviRoT minis (plastmasis) joxi da gavaxaxunoT 
qaRaldis furcelze. joxi SeiZens unars miizidos qaRaldis pa-
tara nakuwebi an wylis wvrili Wavli (sur. 3). Tu joxs mivuax-
loebT xels, SeiZleba gavigoT msubuqi tkacuni da davinaxoT pa-
tara naperwkali. sxeulebs, romlebsac xaxunis Sedegad uCndebaT 
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sxva sxeulebis mizidvis unari, hqviaT daeleqtroebuli an damux-
tuli. am SemTxvevaSi amboben — sxeuls mieniWa eleqtruli muxti.

sur. 3

aviRoT minis ori joxi, SevaxoT da gavaxaxunoT erTmaneTze. 
am SemTxvevaSi joxi qaRaldis nakuwebs ar miizidavs. e.i. sxeulis 
damuxtvisTvis aucilebelia misi Sexeba da xaxuni sxva nivTiere-
bisgan damzadebul sxeulebTan.

 jgufuri samuSao 

gavagrZeloT Cveni cdebi. Txeli aluminis folgisgan davamza-
doT ori burTula (masra) da abreSumis ZafiT davkidoT sxvada-
sxva Stativze. gavaxaxunoT minis joxi qaRaldze da mivadoT erT 
burTulas. burTula joxisgan ganizideba, gadaixreba garkveuli 
kuTxiT. burTulas gadaveciT muxti. igive suraTi gameordeba, Tu 
cdas CavatarebT meore burTulaze, oRond minis joxs SevcvliT 
ebonitis joxiT, romelsac winaswar vaxaxunebT bambis qsovilze 
(Tmebze). amis Semdeg burTulebi mivuaxlooT erTmaneTs. bur-
Tulebi erTmaneTs miizidavs. 

sur. 4 sur. 5
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 ifiqre da imsjele 1

ra moxdeba, Tu burTulebs erTi da igive joxiT SevexebiT? 
varaudi Seamowme cdiT.

amrigad, damuxtuli sxeulebi urTierTqmedeben (erTmaneTze 
moqmedeben). es moqmedeba gansxvavebulia: damuxtuli  sxeule-
bi erTmaneTs izidaven an ganizidaven. aseT qmedebas eleqtruli 
ewodeba.

eleqtruli urTierTqmedebis gansxvavebuli xasiaTi gamow-
veulia imiT, rom bunebaSi arsebobs ori tipis eleqtruli muxti: 
dadebiTi (+) da uaryofiTi (-). yvela damuxtul sxeuls garkveu-
li niSnis muxti gaaCnia. muxtisTvis dadebiTi an uaryo fiTi mniS-
vnelobis miniWeba pirobiTia. SeTanxmdnen, minis joxis muxts qaR-
aldze xaxunisas daerqvas dadebiTi, xolo ebonitis joxis muxts 
bambis qsovilze xaxunisas — uaryofiTi.

daimaxsovre!

eleqtruli urTierTqmedebisas sxeulebi, romlebsac erT-
nairi niSnis muxtebi gaaCniaT, erTmaneTs ganizidaven, xolo 
sxeulebi, romlebsac sxvadasxva niSnis muxtebi gaaCniaT, 
erTmaneTs miizidaven.

 ifiqre da imsjele 2

ratom warmoiqmneba elva? 

 aqtivoba 1

gabere sahaero buSti. gaaxaxune tansacmelze an qaRaldis 
furcelze. miitane buSti TmebTan, kedelTan. Cawere rveulSi 
SemCneuli movlena da Seecade axsna.
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 aqtivoba 2 (savarjiSo)

rogori muxti aqvT suraTze gamosaxul A burTulas sami sxva-
dasxva SemTxvevis dros?

A BA B
+

A B

_

gakveTilSi warmodgenili masalis ukeTesad gacnobis mizniT 
ewviT Semdeg internetbmuls:

https://phet.colorado.edu/ka/offline-access
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eleqtruli deni50-51

warmogidgenia Tanamedrove adamianis cxovreba eleqtruli de-
nis gareSe? ar gveqneboda ganaTeba, ver CarTavdiT kompiuters, 
televizors, macivars, ar imuSavebda mobiluri telefoni, ver 
imgzavrebdiT matarebliT, TviTmfrinaviT da mravali sxva. 

ra aris eleqtruli deni? ra aris saWiro, rom miviRoT eleq-
truli deni?

daukvirdiT sityvas „deni“. deni anu dineba. mdinare miedineba, 
Tu mis saTaveSi aris wyali. mere saWiroa kalapoti da daRmarTi. 
mdinare erTi mimarTulebiT miedineba. ra miedineba eleqtruli 
denis dros?

CavataroT cda. aviRoT, CvenTvis nacnobi, Zafze Camokidebu-
li ori liTonis burTula. davmuxtoT erTi maTgani. cota xniT 
SevaerToT isini plastmasissaxeluriani liTonis ReroTi da Sem-
deg mivuaxlooT erTmaneTs. burTulebi ganizideba, e.i. meore 
burTulac daimuxta. Tu burTulebs SevaerTebdiT minis ReroTi, 
meore burTula ar daimuxteboda.

avxsnaT SemCneuli movlena.  liTonis ReroTi SeerTebisas 
eleq trulma muxtma daiwyo „dineba“ meore burTulisaken da da-
muxta is. pirveli burTula iyo eleqtruli muxtis wyaro, li-
Tonis Rero — „kalapoti“, romelmac muxti gaatara. minis Rerom 
muxtis dinebis „kalapotad“ ar ivarga, man muxti ar gaatara. 

albaT mixvdi, rom eleqtruli denis dros, eleqtruli mux-
ti erTi mimarTulebiT „miedineba“. aris nivTierebebi, romlebic 
eleq trul dens atareben (liTonebi, xsnarebi da sxva). maT gamta-
rebi hqviaT. nivTierebebs, romlebic eleqtrul dens ar atareben, 
izolatorebi ewodebaT (eboniti, mina, haeri, plastmasa da sxv.).

ganvixiloT erTi magaliTi. gvaqvs patara naTura da gvinda is 
avanToT. naTura ainTeba maSin, roca masSi gaivlis eleqtruli 
deni. eleqtruli deni rom gvqondes, saWiroa eleqtruli muxtis 
wyaro, SemdgomSi mas denis wyaro davarqvaT. denis wyaro mraval-
nairia: elementi, akumulatori, mzis batareebi da sxva. denis wya-
ros moqmedebis principebs Semdgom klasebSi iswavli. Cveni SemTx-
vevisTvis gamodgeba elementi. denis wyarodan naTuramde deni 
unda mivides gamtarebis saSualebiT. gamtarebad avirCioT liTo-
nis sadenebi. naTuris CasarTavad da gamosarTavad gamoviyenoT 
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CamrTveli. CamrTvelis moqmedebis principi martivia: saxeluris 
an Rilakis saSualebiT vaSorebT erTmaneTs sadenebs, maT Soris 
rCeba haeri, romelic izolatoria da dens ar atarebs. elementis 
erTi bolo (+) sadeniT SevuerToT CamrTvels, CamrTvelis meore 
bolo — naTuris erT bolos, naTuris meore bolo — elementis 
meore bolos (_). avawyveT umartivesi eleqtruli wredi. imisa-
Tvis, rom naTuraSi deni gadiodes, saWiroa wredi iyos Sekruli, 
anu muxtma unda idinos denis wyaros erTi bolodan meoremde. 

sur. 1

CamrTveli

elementi

sadenebi

naTura

eleqtruli wredis daxatva rTulia, amitom SemoiRes wredis 
Semadgeneli nawilebis sqematuri gamosaxulebebi. wredis nawi-
lebis aRniSvnebi cxrilSia mocemuli.

N pirobiTi aRniSvna eleqtruli wredis Semadgeneli nawili

1 akumulatori an elementi, denis wyaro

2 akumulatorebis an elementebis batarea

3 sadenebis SeerTeba

4 sadenebis gadakveTa SeerTebis gareSe

5 xelsawyos CasarTavi momWerebi

6 CamrTveli

7 Rilaki
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8 eleqtruli naTura

9 eleqtruli zari

10 eleqtroZrava an generatori

gakveTilSi warmodgenili masalis ukeTesad gacnobis mizniT 
ewviT Semdeg internetbmulebs:

https://phet.colorado.edu/ka/offline-access
https://www.youtube.com/watch?v=2IHOmXbleNk

 jgufuri samuSao

aawyveT eleqtruli wredi naxazis mixedviT.

+ _

•	 ratom ar anTia naTura gamorTuli CamrTvelis dros? 
•	 CarTeT CamrTveli da daakvirdiT naTuris naTebas;
•	 SecvaleT elementis polusebi;
•	 ainTeba naTura?
•	 daxazeT analogiuri sqema eleqtruli zarisTvis da aawyeT 

sqema;
•	 daakvirdiT eleqtruli zaris moqmedebas;
•	 pasuxebi da dakvirvebis Sedegebi CawereT rveulSi.

 aqtivoba

moifiqre da daxaze sqema, romlis mixedviTac ainTeba ori na-
Tura. ramdeni xerxiT SeiZleba CavrToT naTurebi?
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usafrTxoebis wesebi eleqtrodeniT sargeblobisas

eleqtrobis mniSvneloba adamianis yoveldRiur cxovrebaSi 
Zalian didia. saxlsa da skolaSi Sen giwevs mravali eleqtroxel-
sawyos gamoyeneba. amave dros, eleqtrul denTan urTierTobisas 
sifrTxile unda gamoiCino da daicva usafrTxoebis wesebi:

1. daimaxsovre! usafrTxo eleqtroba ar arsebobs. cxadia, 
elementebze momuSave saTamaSoebis ar unda geSinodes, magram yo-
fa-cxovrebaSi moxmarebuli deni saSiSia;

2. ar isargeblo dazianebuli saxuravis mqone CamrTvelebiT, 
rozetebiT, zaris RilakebiT, agreTve xelsawyoebiT, romlebsac 
gamuruli, SiSveli an gadabmuli sadenebi aqvT. aseTi SemTxveve-
bis Sesaxeb acnobe ufrosebs. ar moqaCo sadenebi xelsawyos qse-
lidan gamorTvisas;

sur. 2

3. ar mokido eleqtroxelsawyos da mis sadenebs sveli xe-
lebi da ar isargeblo eleqtroxelsawyoebiT saabazano oTaxSi. 
daimaxsovre, xanZris SemTxvevaSi ar daasxa wyali denSi SeerTebul 
xelsawyos;

sur. 3
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4. ar datovo meTvalyureobis gareSe eleqtrosaxurebeli 
xel sawyoebi (uTo, eleqtroCaidani da a.S.). arasodes SeaerTo 
ram denime xelsawyo erT rozetSi;

5. rodesac eleqtroxelsawyos zedapiris sxvadasxva milis an 
sxva liTonis zedapirebTan Sexebisas igrZnob „Cxvletas“ da aga-
kankalebs, icode, raRac dazianebis gamo saganSi gadis deni. es 
saSiSia!

6. ar moaxdino denSi SeerTebuli xelsawyoebisa da sadenebis 
SekeTeba. ar CarTo qselSi moxsnili ukana saxuravis mqone xel-
sawyoebi. SekeTeba da dayeneba unda moaxdinos Sesabamisi codnis 
mqone specialistma;

sur. 4

7. ar iTamaSoT sahaero eleqtrogadamcemi sadenebis qveS. 
xeli ar mokido xes, romlis varjSi sadenebi gadis. daimaxsovre! 
nedli xe gamtaria;

8. ar miuaxlovde Camovardnil sahaero sadens. saSiSia ara 
marto Sexeba masTan, aramed 10 metrze axlo manZilze miaxloebac. 
Tu aRmoCndi aseT zonaSi, Seecade gamoxvide, oRond ar SeiZleba 
fexis terfis miwidan moSoreba, fexis srialiT, patara nabijebiT 
imoZrave;

9. ar Seecado Sexvide satransformatoro sadgurSi. es Zalian 
saSiSia!

10. pirveli, rac unda gaakeTo adamianis eleqtrotramvis 
dros, Seecado gamorTo deni. Tu adamiani Seexo SiSvel sadens, 
saWiroa ara liTonis joxiT (mSrali xe, plastmasa) moaSoro sad-
eni aramed mSrali naWeri Semoixvio xelze da gamoqaCo dazarale-
buli;
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11.	 Tu eleqtrotramvis dros adamians gauCerda sunTqva da 
guli, saWiroa sunTqvis xelovnurad aRdgena da gulis masaJis 
gakeTeba. monaxe vinme ufrosi, romelsac amis codna aqvs da ga-
moiZaxe saswrafo samedicino daxmareba;

12.	 Tu eleqtrotramvis dros adamiani sunTqavs, magram goneba 
dakarga, gadmoatriale dazaralebuli gverdze da gamoiZaxe sas-
wrafo samedicino daxmareba. adamians, romelic sadenebs Seexo, 
xelisgulebze aReniSneba ori damwvroba, denis Sesvlisa da ga-
mosvlis adgilebze. xelisgulebi unda gaugrilo civi wyliT da 
Seuxvio sufTa tilos naWriT. 

daicavi usafrTxoebis wesebi, SeiZine codna da eleqtruli 
deni Seni didi megobari iqneba.
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Tavi 6. dedamiwis struqtura da qerqSi 
mimdinare procesebi

gamoTqvi varaudi:

ratom xdeba zogierT qveyanaSi, magaliTad, iaponiaSi gaci-
lebiT xSirad miwisZvrebi da vulkanis amofrqvevebi, vidre 
sxva qveynebSi?

gaecnobi:

  dedamiwis struqturul nawilebs da mis qerqSi mimdinare 
procesebs: mTaTwarmoqmnas, miwisZvrebsa da vulkanebis 
amofrqvevas

 romeli organizmebis naSTebi SeiZleba aRmoaCino dedamiwis 
qerqis SreebSi

 rogor aRadgenen mecnierebi gadaSenebuli organizmebis 
iersaxes ganmarxebuli nawilebis mixedviT.

SeZleb:

 amoicno sqemaze dedamiwis struqturuli nawilebi

 axsna bunebrivi movlenebi dedamiwis struqturis Tavisebu-
rebiT da mis qerqSi mimdinare procesebiT 

 daamzado miwisZvrisa da vulkanuri amofrqvevis sademon-
tracio modelebi

 daamzado gaqvavavebuli namarxis modeli

 simulaciuri TamaSis dros daicva miwisZvris dros saWiro 
usafrTxo qcevis wesebi
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dedamiwis agebuleba53-54

gamokvlevebiT dadginda, rom dedamiwa warmoiqmna daaxloe-
biT 4,5 miliardi wlis winaT kosmosSi gafantuli nivTierebebis 
urTi erTmizidvisa da SemWidroebis Sedegad.

dedamiwas idealuri sferos forma ara aqvs. misi forma wresTan 
miaxloebulia: polusebTan Sebrtyelebulia, xolo ekvator-
Tan gamozneqili. dedamiwis zedapiri uswormasworoa, arc erT 
geomet riul figuras ar hgavs, amitom ewoda geoidi. misi radiusi 
6370 kilometria.

sur. 1. dedamiwis Sreobrivi agebuleba

zeda mantia (600 km)

qveda mantia (2250 km)

Sida birTvi (1300 km)

qerqi (8-40 km)

dedamiwas Sreobrivi agebuleba aqvs. misi sami ZiriTadi Srea: 
qerqi, mantia da birTvi. 

dedamiwis ZiriTadi Sreebi

qerqi mantia birTvi

birTvi dedamiwis centraluri nawilia da moTavsebulia 3 000 - 
6 000 km-is siRrmeze.  misi radiusi daaxloebiT 3 500 km-ia. birTv-
Si temperatura Zalian maRalia —  daaxloebiT 5 000°С is tolia. 
birTvi ori nawilisagan Sedgeba: SigniTa myari da gareTa Txevadi  
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nawilebisgan. gareTa Sre gamdnari metalebisagan — rkinisa da ni-
kelisagan Sedgeba. rkinis Semcveloba birTvSi 35%-s aRwevs. 

 gaixsene: 

dedamiwis ra Tviseba gaqvs naswavli, romelic SeiZleba 
masSi rkinis maRal SemcvelobasTan iyos dakavSirebuli?

mantia moTavsebulia qerqsa da birTvs Soris. igi yvelaze ufro 
didi Srea. misi sisqe daaxloebiT 3 000km-is tolia da dedami-
wis moculobis 80% Seadgens. mantiaSi temperatura 1000°С -ia. 
ZiriTadad igi myari nivTierebisagan Sedgeba, garda zeda blanti 
fenisa. misi sisqe 80 km-ia da  astenosfero  ewodeba. mecnierebis 
azriT, mantia mudmiv moZraobaSia. igi ZiriTadad magniumis, rki-
nisa da tyviisagan Sedgeba.

sur. 2. dedamiwis qerqi

qerqi dedamiwis gare, yvelaze Txeli Srea. misi sisqe 5-75 ki-
lometramde meryeobs.  igi dedamiwis masis mxolod 0,75% Sead-
gens. qerqi Sedgeba qanebisagan, mineralebisagan, niadagisgan. aq 
binadroben da gvxvdebian cocxali organizmebi. 

ganasxvaveben kontinentur da okeanur qerqs. kontinenturi 
qerqi faravs kontinentebs, okeanuri ki okeanis fskers warmoq-
mnis. okeanuri qerqi ufro Txelia, daaxloebiT 5 km-is toli. igi 
agreTve ufro axalgazrdaa. 

kontinenturi qerqi araerTgvarovania. misi sisqe 75 km-mde aR-
wevs.
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dedamiwis qerqi zeda mantiasTan erTad warmoqmnis Sres — li-
Tosferos. igi uwyvetad akravs dedamiwas. liTosfero yvelaze 
magari da rTuli agebulebisaa. misi sisqea 50-200 km da Sedgeba 
sxvadasxva zomis liTosferuli filebisgan, romlebic TiTqos 
`moZraoben“ mantiaze. moZraobis siCqare weliwadSi 20-75 mm-ia. 

sur. 3. liTosferos Sreebi

 aqtivoba 1

ixelmZRvanele qvemoT mocemuli dedamiwis Sreebis amsaxveli 
sivrculi suraTiT da daasaxele Sreebi suraTze mocemuli nom-
rebis mixedviT. 

sur. 4

5

4

1

2

3
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 aqtivoba 2 

dedamiwis Sreobrivi modelis damzadeba. amisTvis  dagvWirde-
ba sxvadasxva feris plastilini. 

ixelmZRvanele wignSi warmodgenili ilustraciebiT da SearCie 
Sesabamisi ferebi SreebisTvis. 

sur. 5

modelirebis bolo etapze damzadebuli burTula ramdenime 
xniT macivarSi unda moaTavso. amis Sedegad misi gaWra ufro ioli 
iqneba da modelis xarisxic _ ukeTesi. 

mocemul bmulze naxav, rogor daamzado dedamiwis modeli, 
romliTac SeZleb ojaxis wevrebs an megobrebs gaumaspinZlde:

http://nemkutya.com/like/73933

 upasuxe:

1. romeli Sreebisagan Sedgeba dedamiwa?
2. riT gansxvavdeba qerqi dedamiwis sxva Sreebisagan?
3. romel nawilebad iyofa dedamiwis qerqi da riT gansxvav-

debian isini erTmaneTisagan?
4. ra aris liTosfero? risgan Sedgeba igi?
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liTosferos filebis moZraoba55

 ifiqre da imsjele

dedamiwis garkveuli ubnebi zemoT iwevs, sxvebi ki iZireba qve-
moT. ifiqre, ra procesebiT SeiZleba iyos es gamowveuli?

dedamiwis qerqi erTi SexedviT gveCveneba uZravi. sinamdvileSi 
igi mudmiv moZraobaSia. erT adgilas qerqi skdeba da warmoiqmneba 
napralebi, dedamiwis erTi ubani zemoT iwevs, xolo meore qvemoT 
Cadis. zogi moZroba nelia da amitom  mas adamiani ver aRiqvams, 
xolo zogierTi, magaliTad, miwisZvra _ xSirad damangreveli. 

sur. 1. liTosferos filebis moZraoba

dedamiwis qerqi, mantiis zeda nawilTan erTad, liTosferos 
filebisagan Sedgeba. liTosferos filebi horizontalurad 
gadaadgildebian. liTosferos filebis moZraoba gamowveulia 
mantiis moZraobiT. temperaturuli sxvaobis gamo mantiis Semad-
geneli nivTierebebi mudmivad moZraoben: ufro cxeli masebi 
zeviT miiweven, xolo civi qvemoT eSvebian. filebi mudmivad Sor-
debian da uerTdebian erTmaneTs.

sur. 2. liTosferos filebi



145

sur. 3.  dedamiwis qerqis filebis SeerTebis adgilebi

amis naTeli magaliTia kontinenturi dreifi. dedamiwaze mra-
vali milioni wlis win daiwyo kontinentebis danawevrebisa da 
SeerTebis procesi, romlis Sedegadac Camoyalibda kontinentebi 
dRevandeli saxiT. kontinenturi dreifi dResac mimdinareobs, 
Tumca is TvalisTvis SeumCnevelia. 

xmeleTi danawevrebamde danawevrebis Semdeg

p a n g e a

sur. 4. kontinenturi dreifi
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 aqtivoba

moiZie informacia uZvelesi kontinentis pangeas Sesaxeb. ro-
gor xdeboda misi daSla da romel kontinentebs daudo man sa-
fuZveli?

liTosferos moZravi filebis Sejaxeba iwvevs miwisZvrebs, mTa-
Ta sisitemebisa da vulkanebis warmoqmnas. 

dedamiwis qerqze moqmedi Sinagani Zalebi iwvevs

nel vertikalur ryevebs

miwisZvrebs

vulkanebis amofrqvevebs

mTebis warmoqmnas

neli vertikaluri ryevebis gavleniT qanebis ganlageba ar ir-
Rveva da maTi moZraobis kvali mxolod garkveuli drois Sem-
deg SeimCneva. magaliTad, skandinaviis naxevarkunZuli zemoT 
weliwadSi 1sm-iT iwevs, xolo dasavleT evropis samxreT sana-
piro, piriqiT, iZireba. imave procesiT himalais mTebi weliwadSi  
5-8sm-iT, xolo kavkasioni 5-14 sm-iT maRldeba.

 upasuxe:

1. ra iwvevs liTosferos filebis moZraobas?
2. rogor icvleba dedamiwis reliefi neli vertikaluri rye-

vis Sedegad?
3. nelma vertikalurma ryevam, droTa ganmavlobaSi, ra saf-

rTxe SeiZleba Seuqmnas dasavleT evropis samxreT sanapiro 
zols?
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ra aris vulkani58

 ifiqre da imsjele

xSirad, moqmedi vulkanis kalTebze dasaxlebuli mosaxleoba 
amofrqvevis win saCqarod tovebs sacxovrebels. amofrqvevis Sem-
deg, rogorc ki lava gagrildeba, xalxi Tavis adgils ubrundeba 
da agrZelebs sameurneo saqmianobas. rogor fiqrob, ratom saxl-
deba xalxi kvlav vulkanis maxloblad, miuxedavad mosalodneli 
saSiSroebisa?

vulkani, iseve rogorc miwisZvra, dedamiwis qerqSi mimdinare 
Sinagani procesebis Sedegad warmoiqmneba. gavarvarebuli cxeli 
mantia moZraobs da masTan erTad moZraoben liTosferos file-
bi. dajaxebisas filis nawili iZireba mantiaSi da temperatu ris 
zemoqmedebiT iwyebs lRobas. ase warmoiqmneba magma, romelic 
gazebiT da wylis orTqliT gajerebuli  gamdnari mTis qanebis 
sqeli masaa. `magma“ berZnuli sityvaa da `sqel pastas“ an `coms“ 
niSnavs. gavarvarebuli magmis moqmedeba marTlac afuebul coms 
mogvagonebs. is farTovdeba, awveba qerqs, arRvevs mas yvelaze 
ufro sust adgilas da warmoqmnili napralidan gadmoedineba mi-
wis zedapirze. swored esaa vulkanis amofrqveva.

sur. 1. vulkanis amofrqveva

lava

gazisa da 
ferflis 
Rrubeli

magma

krateri

amomyvani 
yeli
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vulkanis amofrqvevis Sedegad warmoiqmneba konusis formis 
amaRleba, romelsac vulkanis krateri ewodeba.  mas Zabris for-
ma aqvs. magma amofrqvevisas didi raodenobiT kargavs airebs da 
lavad gadaiqceva. lavasTan erTad amoifrqveva wylis orTqli, 
ferfli, sxvadasxva airi, qvebi da lodebi.  

lavas temperatura 700-1200º C-ia. rac ufro cxelia lava, miT 
ufro kaSkaSa narinjisferia misi feri. lava Zalian sqeli da blan-
tia. Signidan igi savsea vulkanuri gazebiT. afeTqebuli vulkani-
dan gadmosuli lava wvavs yvelafers, rac gzad Sexvdeba. miuxe-
davad amisa, daaxloebiT 350 mln adamiani cxovrobs vulkanebis 
zonaSi da maT kalTebze. metic, afeTqebis da lavis gaciebis 
Semdeg isini kvlav ubrundebian TavianT sacxovrebel adgilebs, 
radgan niadagi vulkanebTan axlos gansakuTrebiT noyieria. zo-
gierTi cocxali organizmi vulkanis siTbos saTavisod iyenebs. 
magaliTad, zogierTi frinveli kvercxs vulkanis kalTebze Tbil 
niadagSi an qviSaSi debs. gamoCekis Semdeg bartyebi TavisiT amo-
dian zedapirze.

sur. 2. cecxlovani lava gadmoedineba 
vulkanidan da faravs garemos

sur. 3. dedamiwis 
Sreebis Wrili vulkanis 

afeTqebisas

 upasuxe:

1. ras ewodeba magma?
2. riT gansxvavdeba magma lavisagan?
3. aRwere rogor warmoiqmneba magma.
4. ris Sedeagad warmoiqmneba vulkanis krateri?
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vulkanTa mravalsaxeoba59-60

 gaixsene:

ra giswavlia kavkasionis qedis mwvervalebis, ialbuzisa da 
myinvarwveris simaRlis, asakis, mdebareobis Sesaxeb. 

•	 riTia es mwvervalebi gamorCeuli? 
•	 riTia isini gansakuTrebiT saintereso SenTvis?

ialbuzi myinvarwveri (yazbegi)

imis mixedviT, rodis moxda an rodis aris mosalodneli vul-
kanis amofrqveva, maT sam jgufad yofen.

vulkanebi

moqmedi Camqrali miZinebuli

moqmedia vulkani, romelic drodadro ifrqveva, an misi amof-
rqveva cnobilia. dedamiwaze amJamad 600-mde moqmedi vulkaniaa. 
maT Soris cnobilia: vezuvi, tambora (indonezia), krakatau (in-
donezia), etna (sicilia), mauna-loa (havais kunZulebi), mTa fuji 
(iaponia) da sxva.

sur. 1. vezuvis afeTqebam qalaqi 
pompei mTlianad gaanadgura

sur. 2. krakatau yofili kunZuli 
da amJamad moqmedi vulkania
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sur. 3. mauna loa havais did 
kunZulze mdebareobs

sur. 4. mTa fuji iaponiis mTavar 
kunZulze _ honsiuze mdebareobs

Camqralad iTvleba vulkani, romlis amofrqvevis Sesaxeb ka-
cob riobis istoriaSi araferia cnobili. Camqrali vulkanebia: 
ialbuzi, kilimanjaro. Sotlandiis dedaqalaqi edinburgi, mde-
bareobs Camqrali vulkanebis jgufze, romelic amoifrqva 300 
milioni wlis winaT, dedamiwaze dinozavrebis gaCenamde.

sur. 5. edinburgis Zveli nawili 
vulkanis kalTazea ganlagebuli

sur. 6. uZvelesi Camqrali  
vulkani arizonaSi

vulkans, romlic erTxel mainc amofrqveula adamianis mex-
sierebaSi da kvlavac SeiZleba amoifrqves, miZinebuli ewodeba. 
yofila SemTxvevebi, roca moqmedeba dauwyia  300, 500 da 800 wlis 
winaT miZinebul vulkanebs. miZinebuli vulkanebia: long-veli 
(kalifornia), taupo (axali zelandia), ieloustounis da kamCat-
kis supergiganti vulkanebi.

sur. 7. miZinebuli vulkani 
kamCatkaze, ruseTi

sur. 8. miZinebuli vulkanis 
zedxedi tanzaniaSi, afrika
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ici, rom:

CrdiloeT irlandiaSi mdebare „gigantebis gza“ 50-60 
mln wlis win vulkanuri afeTqebis Sedegad warmoiqmna. 40 
aTasamde waxnagovani sveti kldeebis kalTebidan eSveba da 
zRvaSi uCinardeba. svetebis wverebi gigantur nafexurebs 
waagavs. svetebis sigrZe  zogan 12 metria, gaqvavebuli lavis 
sisqe _ 28 m. gigantebis gza CrdiloeT irlandiis yvelaze 
popularuli turistuli sanaxaobaa.

gigantebis gza

xSirad vulkanis amofrqveva xdeba okeanisa da zRvis fskerze. 
am amofrqvevis Sedegad warmoiqmneba vulkanuri warmoSobis kun-
Zulebi, rogoricaa havais, kurilis kunZulebi da sxva. 

sur. 9. havai, kunZuli kauai sur. 10. kurilis arqipelagis 
kunZuli

vulkanis amofrqveva didi katastrofaa mTeli dedamiwis Tvis. 
am dros iryeva miwa, mTis kalTebze moedineba gavarvarebuli 
lava. misi temperatura 1000°С-ia. igi gzad yvelafers anadgurebs 
da wvavs. zogjer lava vulkanTan axlos mdebare soflebsa da 
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qalaqebs faravs. krateridan imdeni ferfli amodis, rom mze 
aRar Cans da bneldeba, rac dedamiwis zedapirze acivebas iwvevs. 
ferflTan erTad amoifrqveva gazebi, wylis orTqli, qvebi da 
lodebi, romlebic abinZurebs garemos. Tumca vulkanuri ferf-
li niadags anayofierebs, amofrqvevis adgilas gvxvdeba sasargeb-
lo wiaRiseuli (gogirdi, tufi  da sxva). 

sur. 11. taupos da rotoairas 
vulkanuri tbebi axal zelandiaSi

sur. 12. vulkanuri Termuli wylebi 
ieloustonis nakrZalSi

vulkanebis maxloblad xSirad vxvdebiT cxel wyaroebs da gei-
zerebs. gavarvarebuli magma acxelebs miwisqveSa wylebs da isi-
nic cxeli wyaroebisa da Sadrevnis saxiT amoifrqvevian dedami-
wis zedapirze. geizerebi cxeli wyaroebis gansakuTrebuli tipia, 
romlebic   miwis siRrmidan periodulad mduRare wyalsa da   or-
Tqlis Sadrevans amoisvrian.

sur. 13. geizeris amofrqveva, 
oqros wre, islandia

geizerebiT mdidaria kunZuli islandia, axali zelandia, kam-
Catka. amerikis SeerTebul StatebSi, iloustonis nacionalur 
parkSi 3500 cxeli wyaroa, aqedan 100 meti geizeria. adamianebi 
geizerebs iyeneben Senobebisa da saTburebis gasaTbobad.
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 aqtivoba

a. vulkanis amofrqvevis sademonstracio modelis Seqmna. 
Tixisgan an plastelinisgan daamzade mTa. mis kraterSi 

Cayare sasmeli soda, dabolos, kraterSi Caasxi Zmari. dai-
naxav, rogor amoifrqveva SiSiniT Seni vulkani.

b. gaecani eleqtronul TamaSebs bunebriv katastrofebze, 
romlebic ganTavsebulia misamarTze:

www.buki.ge
https://www.youtube.com/watch?v=8mEqdLsmJ-0

 jgufuri samuSao

imuSaveT jgufebSi. saWiro resursi: interneti
erTma jgufma gamoyenos saZiebeli sityva _ vulkani vezuvi. 

xolo meorem _ vulkani krakatau. TiToeulma jgufma:
•	 moiZieT informacia, ra aris cnobili Sesabamis vulkanis 

amofrqvevebTan dakavSirebiT;
•	 samuSao rveulSi CamowereT punqtebad mTavari faqtebi da 

movlenebi, maTi Sedegebi;
warudgineT namuSevrebi erTmaneTs, SeadareT gansaxilveli 

obieqtebi da dausviT erTmaneTs damatebiTi kiTxvebi.

 upasuxe:

1. CamoTvaleT ra saxis vulkanebs icnobT.
2. ratom emTxveva vulkanebisa da geizerebis moqmedebis are-

alebi erTmaneTs?




