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5Tavi 3. energia

Tavi nivTierebebi

	nivTierebebis daxasiaTebas MmaTi Tvisebebis mixedviT;

	nivTierebis romeli Tvisebebi icvleba erTi agregatu-
li mdgomareobidan meoreSi gadasvlisas;

	ra SemTxvevaSi warmoiqmneba axali nivTiereba;

	ra sargebloba moaqvs axali nivTierebebis Seqmnas;

	ra uaryofiTi zemoqmedeba aqvs axali nivTierebebis 
Seqmnas adamianebsa da garemoze.

Seiswavli:

	Caataro cdebi NnivTierebaTa (wylis, Jangbadis da sxva) 
Tvisebebis gamosakvlevad; 

	Caataro cdebi, aRwero nivTierebis Tvisebebi;

	 GaarCio nivTierebebi maTi Tvisebebis mixedviT yofa-
cxov rebaSi gamosayeneblad;

	msjelobas wylis magaliTze	nivTierebis erTi ag re-
ga tuli mdgomareobidan meoreSi gadasvlis Sesaxeb; 

	Seadaro sxeulis mier gaTbobisas miRebuli da ga-
ciebisas  gacemuli siTbos raodenobebi erTmaneTs; 

D	eqsperimentulad daadgino icvleba Tu ara nivTiere-
ba erTi agregatuli mdgomareobidan meoreSi ga-
dasvlisas.

SeZleb da daeuflebi:
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Cven garSemo arsebuli fizikuri sxeulebi nivTiere-

bisagan Sedgeba. nivTierebebi SeiZleba iyos bunebrivi 

– vercxli, oqro, wyali, rkina da sxva. xelovnuri, rome-

lic Seqmna adamianma – mina, plastmasi, rezini, faifuri 

da sxva.

nivTierebis Tvisebebi is niSnebia, riTac sxvadasxva 

nivTierebebi hgvanan an gansxvavdebian erTmaneTisgan. 

nivTierebebs gaaCniaT fizikuri da qimiuri Tvisebe-

bi. nivTierebis fizikuri Tvisebebia: feri, bzinvareba, 

suni, wyalSi xsnadoba, agregatuli mdgomareoba, tempe-

ratura, siTbogamtaroba, eleqtrogamtaroba da sxva.

nivTierebas aqvs unari garkveul pirobebSi gardai-

qmnas sxva axal nivTierebad. es nivTierebis qimiuri Tvi-

sebaa.

rZe mJavdeba, rkina iJangeba (sur. 2), SeSis wvisas war-

moiqmneba nacari (sur. 3). wva, Jangva, amJaveba, lpoba – es 

qimiuri movlenebia. qimiur movlenas aqvs garegnuli niS-

nebi: siTbosa da sinaTlis gamoyofa; naleqis warmoqmna 

da gaqroba; airadi nivTierebis gamoyofa; feris, sunisa 

da gemos Secvla.

nivTierebis fizikuri Tvisebebi SeiZleba dadgindes 

grZnobis organoebisa da xelsawyoebis gamoyenebiT. ma-

galiTad, suns SeigrZnoben ynosvis organoTi, sxeulis 

ferebsa da bzinvarebas arCeven mxedvelobiT. tempera-

tura, eleqtrogamtaroba, siTbogamtaroba Sesabamisi 

xelsawyoebiT izomeba.

nivTierebis Tvisebebzea damokidebuli maTi gamoye-

neba yofa-cxovrebaSi.

ra damaxasiaTebeli 
Tviseba aqvs sunamos da 
ra TvisebiT xasiaTdeba 
sunamos minis WurWeli?

sur. 1

ifiqre

da

imsjele

sur. 3

sur. 2

1. nivTierebis Tvisebebi
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1. me-5 suraTze gamosaxulia  sayofacxovrebo nivTebi. 
imsjele, romeli Tvisebebis gaTvaliswinebiT airCies 
nivTierebebi maT  dasamzadeblad.

2. Seadgine cxrili da daajgufe nivTierebebi: mina, wyali, 
haeri, oqro, almasi, vercxliswyali gamWvirvalobisa da 
bzin varebis mixedviT. moiyvane am nivTierebebis gamoye-
nebis magaliTebi maTi Tvisebebis mixedviT.

●	 1-el cxrilSi Seitane nivTierebebi, romlisganac SeiZ-
leba damzaddes erTi da igive sxeuli. imsjele niv Ti e-
rebis ra Tvisebebia gamoyenebuli am sxeulebis dasam-
zadeblad.

sxeuli nivTierebebi

magida

fanjara

karebi

mecnierebisa da teqnikis ganviTarebis Sedegad Seiq-

mna xelovnuri nivTierebebi, romlebsac TavinTi Tvi-

sebebis gamo bunebrivi nivTierebis nacvlad iyeneben. 

xelovnuri nivTierebebis SeqmniT izogeba bunebrivi ma-

sala. magaliTad, metaloplastmasiT fanjrisa da kare-

bis damzadebam sakmaod Seamcira xe-tyis moxmareba. 

xelovnuri masalaa organuli mina. organuli mina 

ufero, gamWvirvale, msubuqi nivTierebaa. gamWvirvalo-

bisa da simsubuqis gamo misgan amzadeben saTvalis minebs, 

kontaqtur linzebs da sxv. 

xelovnurad miRebuli polimerebi ramdenime aTas 

gradus temperaturas uZlebs. polimerebs farTod iye-

neben kosmonavtikaSi, medicinaSi, mSeneblobaSi, sayo-

facxovrebo nivTebis dasamzadeblad da sxv. 

Senobis saZirkvlisaTvis iyeneben rkina-betons. rki-

na da betoni gaTbobis Sedegad erTnairad farTovdeba, 

gacivebis Sedegad ki – erTnairad ikumSeba. am Tvisebis 

gamo Senobis saZirkveli myaria, ar ibzareba da advilad 

ar ziandeba.

xelovnuri nivTierebebis Tvisebebis (simsubuqis, 

simtkicis, temperaturis mimarT mdgradobis) gamo SesaZ-

lebeli gaxda kosmosuri xomaldebis, kvlevebisaTvis 

saWiro xelsawyoebisa da kosmonavtebis aRWurvilobis 

damzadeba. 

xelovnuri nivTierebebis gamoyenebis gareSe SeuZle-

beli iqneboda kosmosis kvleva.

cxr. 1 

sur. 5. 

sur. 4. organuli minis 
akvariumi

gaazreba

saSinao davaleba
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2. nivTierebis Tvisebebis gamokvleva

mocemuli gaqvs: 

aluminis, xis da plastmasis kovzebi, Wur Weli cxeli 

wyliT.

msvleloba:

G1. maswavlebelTan erTad moaTavse kovzebi 3-4 wuTiT 
cxel wyalSi. xeliT Seexe TiToeul maTgans. D

2. daadgine romeli kovzi gaTba metad.
	aRwere cda. gamoitane daskvna, romeli nivTierebi-

sagan damzadebuli kovzia kargi Tbogamtari. romel  
kovzs gamoiyenebdi cxeli Cais dasalevad?

mocemuli gaqvs: 

asanTi, spirti, wyali, ori patara zomis TefSi. 

msvleloba:
G1. erT TefSze daasxi wyali, meoreze – mcireodeni 

spirti.
G2. maswavleblis daxmarebiT  miuaxlove maT anTebuli 

asanTis Reri. D
	daakvirdi damzeril movlenas. gamoitane daskvna, ro-

mel nivTierebas aqvs wvis unari.

mocemuli gaqvs: aluminis WurWeli, plastmasis Wiqa, cecxl-

gamZle minis WurWeli, wyali, asanTi, spirtqura. 

msvleloba:

G1. ivaraude, mocemuli sxeulebidan romeli iwvis, romeli 
WurWliT SeiZleba wylis gacxeleba.

G2. Seni varaudi maswavlebelTan erTaAd Seamowme cdiT.
G	gamoitane daskvna: romel nivTierebas aqvs wvis unari. 

romeli nivTierebisagan damzadebul WurWels gamoiye-
nebdi wylis asaduReblad?

2

3

1 jgufuri eqspermentebi

600C

600C

600C

300C

sxvadasxva 
Tbogamtarobis kovzebi

spirtis wva
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nivTierebebi wvis unari feri suni
gamWvir-

valoba

agregatuli

mdgomareoba

2. me-3 cxrilis gamoyenebiT daajgufe suraTze gamosaxu-
li nivTierebebi: Saqari, soda, samedicino spirti, Rvinis 
ZMma ri, wyali da marili. 

 daaxasiaTe cxrilSi mocemuli Tvisebebis mixedviT, ra 
saerTo da ganmasxvavebeli Tvisebebi aqvT am nivTiere-
bebs. 

ZmarisodaSaqari wyalispirtimarili

mocemuli gaqvs:  

Wiqa, iodinoli, niSaduris spirti,
wyalbadis zeJangi, sufris kovzi.

msvleloba:
cda aucileblad CaatareT maswavleblis 
dax ma rebiT.

G1. Caasxi WiqaSi iodinoli (a).
2. daumate erTi sufris kovzi niSaduris 

spirti daakvirdi miRebul narevs (b).
3. narevs daumate erTi sufris kovzi  

wyalbadis zeJangi (g).
4. daakvirdi siTxis feris cvlilebas.
	aRwere cda da gamoitane daskvna.

1. me-2 cxrilSi mocemuli Tvisebebis mixedviT daajgufe 
nivTierebebi: Mmina, haeri, navTi, benzini, spirti, Zmari, 
bunebrivi airi, marili, Saqari, soda, rkina. 

 gaanalize cxrilSi mocemuli nivTierebebis Tvisebebi 
da imsjele maTi gamoyenebis Sesaxeb.

nivTierebebi gamWvirvaloba wvis unari
agregatuli

mdgomareoba

cxr. 2 

cxr. 3 

4

a b

saSinao davaleba
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3.nivTierebis agregatuli mdgomareobebi

nivTierebis Tvisebebi mniSvnelovanadaa damokidebu-

li mis agregatul – myar, Txevad da airovan – mdgomareo-

baze. nivTierebas sxvadasxva agregatul mdgomareobaSi 

mkveTrad gansxvavebuli Tvisebebi aqvs. am Tvisebebs ga-

napirobebs masSi arsebuli umciresi nawilakebis – ato-

mebisa da molekulebis urTierTganlageba.

Mmyari sxeulis formis cvlileba Znelia, radgan misi 

Semadgeneli nawilakebi mWidrod arian ganlagebuli. mis 

molekulebs Soris miziduloba sakmaod Zlieria (sur. 7 a). 

myar sxeuls sakuTari forma da moculoba gaaCnia. 

gacxelebiT myari sxeulis forma SeiZleba advilad 

Seicvalos. magaliTad, samWedloSi nalis damzadebisas 

rkinas axureben da CaquCis dartymiT aZleven sasurvel 

formas. am SemTxvevaSi nivTiereba rkina ar icvleba, ic-

vleba mxolod sxeulis forma (sur. 8). 

gansxvavebiT myari sxeulebisagan, siTxis moleku-

lebs SeuZliaT erTi mdebareobidan meore mdebareobaSi 

`gadaxtoma~ (sur. 7 b), gadasvla, ris gamoc maT axasia-

TebT denadoba. siTxis molekulebi sakmaod axlos arian 

erTmaneTTan ganlagebuli. siTxeebi Znelad icvlian mo-

culobas. denadobis gamo siTxe advilad icvlis formas 

da im WurWlis formas iRebs, romelSic asxia. 

siTxeebi advilad icvlian formas da Znelad  

ic vlian moculobas. 

airis molekulebi Tavisuflad gadaadgildebian da 

maT Soris manZilic sakmaod didia (sur. 7 g). airebi advi-

lad icvlian formasa da moculobas.sur. 8

b) romel agregatul 
mdgomareobaSia wyali?

a) romel agregatul 
mdgomareobaSia yinuli?

g) romel agregatul 
mdgomareobaSia haeri?

sur. 6

ifiqre

da

imsjele

a) myari

b) Txevadi

g) airi

sur. 7  
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sur. 8 

jgufuri eqspermentebi

sur. 9 

a

b

	isrebis gamoyenebiT azrobrivad daukavSire sityvebi 
erTmaneTs.

Txevadi

myari

airadi

haeri

wyali

yinuli
magida

Jangbadi

CaquCi

karebi Wiqa

zeTi
Zmari

1  dakvirveba siTxis formis cvlilebaze.

mocemuli gaqvs:  sxvadasxva formis WurWeli, wyali.

msvleloba:
1. Caasxi siTxe raime WurWelSi. daakvirdi mis formas. 
2. Semdeg igive siTxe gadaasxi sxva WurWelSi. Seadare 

siT xis formebi da simaRle erTmaneTs (sur. 8).

	aRwere cda. gamoitane daskvna, inarCunebs Tu ara 
siTxe formas. 

2 dakvirveba siTxis moculobis cvlilebaze. 

mocemuli gaqvs:  erTjeradi samedicino Sprici nemsis  
gare Se, wyliani Wiqa.

msvleloba:
1.	amoiRe wyali SpriciT Wiqidan. aamoZrave dguSi ise, 

rom wylis zedapirze moTavsdes. 
2.	Semdeg marcxena xelis TiTiT mWidrod daxufe Spri-

cis Ria bolo. marjvena xeliT daaweqi dguSs (sur. 9 a). 
	daakvirdi – SeikumSa Tu ara wyali. aRwere damzerili 

movlena. gamoitane daskvna, inarCunebs Tu ara siTxe 
moculobas. 

3 dakvirveba airis formis cvlilebaze.

mocemuli gaqvs: erTjeradi samedicino Sprici nemsis gareSe.

msvleloba:

1. marcxena xelis TiTiT mWidrod daxufe Spricis Ria 
bolo. marjvena xeliT daaweqi dguSs (sur. 9 b).

	daakvirdi – SeikumSa Tu ara haeri. aRwere damzerili 
movlena. gamoitane daskvna, inarCuUnebs Tu ara airi 
formas. 

gaazreba

saSinao davaleba
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4. Jangbadi da naxSirorJangi

cocxali organizmebis arsebobisaTvis aucilebeli 

nivTierebebia Jangbadi, wyali da naxSirorJangi.

Jangbadi haeris erT-erTi Semadgeneli nivTierebaa. 

misi mTavari wyaro mcenareebia. maTi saSualebiT xde-

ba atmosferoSi Jangbadis raodenobis ganaxleba. ami-

tom, xSirad mcenareebs `planetis mwvane filtvebsac~ 

uwodeben. rogorc adamianisaTvis aris mniSvnelovani 

fil tvebi, aseve mcenareebi aucilebelia dedamiwaze 

cocxali arsebebisaTvis. yvelaze met Jangbads alvis 

xe gamoyofs, SedarebiT naklebs ki – wiwvovani. tyeebis 

umow yalo Cexva da tyeebSi gaCenili xanZri amcirebs ha-

erSi Jangbadis raodenobas. 

cocxali organizmebi sunTqaven JangbadiT. isini Cai-

sunTqaven haers, sunTqvisas SeiTviseben Jangbads da ga-

moyofen naxSirorJangs (sur. 11). Tevzebi wyalSi gaxsni-

li JangbadiT sunTqaven. Jangbadi organizmSi mimdinare 

sasicocxlo procesebisaTvis aucilebeli nivTierebaa.

dedamiwis zedapiridan simaRlis matebasTan erTad 

atmosferoSi Jangbadis raodenoba mcirdeba. amitom al-

pinistebs mTaze asvlisas Tan miaqvT Jangbadis balonebi 

(sur. 12).

Jangbadi aucilebelia wvis procesisaTvis.

naxSirorJangi JangbadTan erTad haeris Semadgene-

li nivTierebaa. igi mcenareebs sasicocxlod sWirde-

baT. dRisiT mcenareebi `CaisunTYqaven~ naxSirorJangs da 

fotosinTezis Sedegad gamoyofen Jangbads, rac uzrun-

velyofs sicocxles dedamiwaze.

zogierT nivTierebas wvis unari gaaCnia. wvas xels 

uwyobs Jangbadi. kargad iwvis mSrali xe, navTobi, qva-

naxSiri, bunebrivi airi. wvis procesis Sedegad atmos-

ratom mcirdeba haerSi 
Jangbadis raodenoba 
tyeebis gaCexvisas?

sur. 10 

sur. 11 

naxSir-
o r Jangi

Jangbadi

sur. 12. alpinisti 
Jangbadis baloniT

ifiqre

da
imsjele
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1. onkanidan minis WiqaSi Caasxi civi wyali. dadgi magidaze 
ramdenime xniT. daakvirdi Wiqas. ratom Cans wyalSi wvrili 
buStukebi?

2. SeanjRrie Wiqa da kvlav daakvirdi, amodis Tu ara buStu-

kebi wylis zedapirze.

	gamoitane daskvna, romeli nivTierebaa buStu kebSi.

eqsperimentuli davaleba

dakvirveba wyalSi Jangbadis arsebobaze

feroSi sxva nivTierebebTan erTad naxSirJangi (naxSiris 

monoqsidi) da naxSirorJangi (naxSiris dioqsidi) ga-

moiyofa. magaliTad, benzinisa da navTobis wvis Sedegad 

gamoyofili es nivTierebebi sazianoa adamianis janmrTe-

lobisaTvis.

bunebrivi airis arasruli wvis Sedegad gamoyofili 

mavne airebis didi raodenobiT CasunTqvis Sedegad ada-

miani iwamleba. wvis procesi aseve amcirebs atmosferoSi 

Jangbadis Semcvelobas da amdeniTve zrdis naxSirorJan-

gis Semcvelobas.

naxSiris dioqsidi aferxebs wvis process, amitom mas 

iyeneben xanZris Casaqrobad.

 Seavse me-4 cxrili da imsjele naxSirorJangisa da Jan g-
badis Tvisebebis Sesaxeb.

nivTiereba
agregatuli 
mdgomareoba

feri
aucilebelia

 sunTqvisaTvis 
xels uwyobs wvas

Jangbadi

naxSirorJangi

jgufuri eqsperimenti

dakvirveba wvis procesze

mocemuli gaqvs: sanTeli, TefSi, minis Wiqa, asanTi.

msvleloba: 

1. moaTavse sanTeli TefSze da aanTe (sur. 13 a).
2. Semdeg anTebul sanTels daafare carieli minis Wiqa 

(sur. 13 b). 

	aRwere damzerili movlena da gamoitane daskvna.

 ratom Caqra sanTeli? 

 romeli nivTierebaa aucilebeli wvisaTvis? sur. 13 

a

b

sur. 14 

cxr. 4

gaazreba

saSinao davaleba
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5. wylis Tvisebebi

wyali Cvens planetaze yvelaze gavrcelebuli 

erT-erTi mniSvnelovani nivTierebaa. igi aucilebelia 

cocxali organizmebis arsebobisaTvis. dedamiwis zeda-

piris udidesi nawili (3/4) wyliT aris dafaruli.

sufTa wyali gamWvirvale, ufero, usuno siTxea, ro-

melsac gemo ara aqvs, axasiaTebs denadoba, ver inarCUu-

nebs formas, misi SekumSva Zalian Znelia. wylis mniSvne-

lovani Tvisebaa, rom nela Tbeba da didxans ar civdeba. 

wylis es Tviseba icavs organizmebs gadaxurebisa da ga-

dacivebisagan.

sufTa wyali bunebaSi ar arsebobs. bunebrivi wyali 

bevr sxva nivTierebas Seicavs. maT minarevebs uwodeben. 

erT-erTi aseTi minarevia sufris marili. zRvisa da 

okeanis wyalSi sufris marilis didi raodenobaa, mdina-

ris wyali ki mtknaria. sasmeli wyali iseT minarevebs Sei-

cavs, romlebic mas sasiamovno gemos aZlevs.

zogierTi wyaros wyali minarevis saxiT mineralebs 

Seicavs. aseT wyals mineraluri wyali ewodeba. saqar-

Tvelo mdidaria mineraluri wylebiT. mineraluri wyali 

`borjomi~ mTel msoflioSia cnobili. sxva mineraluri 

wylebi `nabeRlavi~, `sairme, `likani~, `mitarbi~ didi po-

pularobiT sargeblobs mosaxleobaSi. Tbili gogirdia-

ni mineraluri wyali gamoiyeneba samkurnalod. 

kurort wyaltuboSi mineraluri wylis abazanebiT 

mkurnaloben sxvadasxva daavadebebs. wyaltubos wyali 

bevr minarevs Seicavs. 

wyals aqvs mniSvnelovani Tviseba. igi aris erTader-

Ti bunebrivi nivTiereba, romelic erTdroulad erT-

sa da imave pirobebSi (00C) sam agregatul mdgomareoba-

Si gvxvdeba (sur. 16). wylis agregatuli mdgomareobis 

ra gansxvavebaa mdinarisa 
da zRvis wyals Soris?

sur. 16  

sur. 15 

ifiqre

da
imsjele
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2. imsjele, risTvis moixmars adamiani wyals. 
3. gamoTqvi varaudi, ramden wyals xarjav dReSi. imsjele 

wylis ekonomiurad xarjvis Sesaxeb.

eqsperimentuli davaleba 

wylis Tvisebebis gamokvleva

mocemuli gaqvs: 

wyliani, spirtiani, Zmriani da zeTiani Wiqebi.

msvleloba: 

1. frTxilad, wesebis dacviT daynose TiToeuli maTga-
ni. Seadare siTxeebis suni erTmaneTs. 

	aRwere cda da gamoitane daskvna, aqvs Tu ara suni  
wyals.

wylis sunis dadgena1

mocemuli gaqvs: 

sami wyliani Wiqa, qaRaldis samagrebi da saRebavebi.

msvleloba: 

1. meore da mesame WiqaSi Caasxi sxvadasxva feris saRe-
bavi didi raodenobiT. 

2. Caagde samive WiqaSi qaRaldis samagrebi. daakvirdi, 
romel WiqaSi Cans samagrebi kargad. 

	aRwere cda da gamoitane daskvna, gamWvirvalea Tu 
ara wyali, aqvs Tu ara wyals feri. 

dakvirveba sufTa wylis gamWvivalobaze2

wyali

minarevebihaeri

cvli lebisas nivTiereba ar icvleba. Tumca wyals gan-

sxvavebuli fizikuri Tvisebebi aqvs sxvadasxva agrega-

tul mdgomareobaSi.

1. sqemis mixedviT ims jele bunebaSi arsebuli wylis Se-
madgenlobisa da Tvisebebis Sesaxeb.

baikalis tbis 
gamWvirvale wyali

gaazreba

saSinao davaleba
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gazafxulze, daTbobisTanave Tovlic da yinulic 

iRebs siTbos da dnobas iwyebs, anu igi myari mdgomareo-

bidan gadadis TxevadSi (icvlis agregatul mdgomareo-

bas).

nivTierebis gadasvlas myari mdgomareobidan Txe-

vad mdgomareobaSi dnoba ewodeba.

imisaTvis, rom yinuli gadnes, mas siTbo unda gadae-

ces. siTbos STanTqmis Sedegad yinuli dnobas 00C-ze 

iwyebs. gamdnari yinulisagan miiReba wyali, romlis tem-

peraturac 00C-ia. dnobis procesSi arc yinulis da arc 

yinulis dnobis Sedegad miRebuli wylis temperatura 

ar icvleba, igi mudmivia. Tu garemos temperatura 00C-

ze metia, dnobis Sedegad miRebuli wyali daiwyebs gaT-

bobas.

dnobis procesSi nivTierebis temperatura ar 

icvleba.

garda yinulisa gacxelebiT sxva myari nivTierebebic 

dneba. nebismieri nivTiereba rom gadnes, igi aucileb-

lad unda gacxeldes dnobis temperaturamde.

temperaturas, romelzedac nivTiereba dneba, dno-

bis temperatura ewodeba.

zogierTi nivTierebis dnobis temperatura maRalia, 

zogierTis ki – dabali.

nakeTobebis misaRebad nivTierebas adnoben, yalibSi 

asxamen da sasurvel formas aZleven (sur. 18).

dnobis procesSi Tavad nivTiereba ar icvleba. ic-

vleba mxolod misi agregatuli mdgomareoba.

civ qveynebSi, sadac haeris temperatura Zalian daba-

lia, yinuli mTeli zamTris ganmavlobaSi ar dneba. ami-

tom aseT qveynebSi awyoben yinulis festivals. festiva-

lebisTvis aSeneben yinulis qalaqebs, sadac aris yinulis 

sastumroebi da quCaSi yinulis qandakebebia (sur. 19).

ratom dneba yinuli 
gazafxulze?

6. dnoba

nivTiereba t0C

spirti -144

yinuli 0

kala 232

tyvia 327

alumini 660

vercxli 962

oqro 1064

spilenZi 1085

Tuji 1200

foladi 1500

rkina 1539

volframi 3387

cxr. 5. dnobis   

temperatura, 0C

sur. 18 

sur. 17 

ifiqre

da
imsjele
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 yinulis moedanze srialisas mocigurave kvals tovebs 
(sur. 20), ris gamoc yinulis zedapiri ziandeba da xels 
uSlis srials. moifiqre, rogor SeiZleba yinulis safa-
ris aRdgena ise, rom misi zedapiri gluvi gaxdes.

sur. 22 

1. me-5 cxrilis mixedviT Seadare erTmaneTs kalisa da volfra-
mis dnobis temperatura. gamoitane daskvna.

2. Seni azriT, Seicvleba Tu ara nivTiereba wylis gayinvisas?
3. SeiZleba Tu ara gavalRoT vercxlis kovzze oqro (sur. 22)? 

pasuxi daasabuTe.

sur. 20 
jgufuri eqsperimenti 

dakvirveba nivTierebis dnobis temperaturaze

mocemuli gaqvs:  

minis Wiqa, yinulis natexebi, laboratoriuli Termometri .

msvleloba: 
1. WiqaSi moaTavse yinulis natexebi. 
2. Termometri moaTavse yinulian WiqaSi. 
 miTiTeba: temperaturis gasazomad aucilebelia, Termo-

metris moTavsebis Semdeg aTvla daiwyo maSin, roca Ter-
mometris milSi siTxe gaCerdeba.

3. daakvirdi Termometris Cvenebas yinulis dnobis proces-
Si (sur. 21).

	aRwere Catarebuli cda. gamoitane daskvna, icvleba Tu 
ara dnobis procesSi nivTierebis temperatura.

sur. 19. yinulis qalaqi da sastumro 

sur. 21 

gaazreba

saSinao davaleba
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7. gamyareba

nivTierebis gadasvlas Txevadi mdgomareobidan myar 

mdgomareobaSi gamyareba ewodeba. magaliTad, siciveSi, 

rogorc ki haeris temperatura 00C-ze dabla daiwevs, 

wya li iyineba (sur. 23). igi Txevadi mdgomareobidan myar 

mdgomareobaSi gadadis (icvlis agregatul mdgomareo-

bas).

wylis garda, sxva siTxeebic SeiZleba gadavides myar 

mdgomareobaSi, Tu dnobis temperaturamde gacivdeba. 

magaliTad, gamdnari rkina 15390C-ze (rkinis dnobis tem-

peratura) isev myar mdgomareobaSi gadadis. sufTa wyali 

00C-ze iyineba, yinuli 00C-ze dneba. amitom me-5 cxrilSi 

mocemuli dnobis temperaturebi Seesabameba imave niv-

Tierebebis gamyarebis temperaturebs. gamyarebisas niv-

Tiereba ar icvleba.

zamTarSi roca tbebisa da mdinareebis zedapiri iyi-

neba, wyali maT fskerze Txevad mdgomareobaSia. wylis 

temperatura fskerze yovelTvis +40C-ia, xolo mis ze-

viT fena-fenad SeiZleba iyos +30C, +20C, +10C da 00C-ic  

(sur. 24). garemos aseTi temperatura qmnis sasicocxlo 

pirobebs okeaneebis, tbebisa da wyalsacavebis binadar-

TaTvis. wyalsacavis mxolod zeda fena iyineba. igi cu-

dad atarebs siTbos da icavs wylis qveda fenebs gayinvi-

sagan.

wylis gayinvis temperatura icvleba, Tu masSi mari-

lia gaxsnili. zRvis wyali masSi marilebis gaxsnis gamo 

daaxloebiT – 200C-ze iyineba.

gamyarebis procesSi siTxeebi siTbos gamoyofs. 

amitom civ qveynebSi Semodgomaze, roca wyali tbebsa da 

mdinareebSi iyineba, mcire droiT daTboba SeimCneva.

ratom iyineba wyali 
zamTarSi?

sur. 23 

sur. 24. Tevzebi 
gayinuli tbis siRrmeSi 
Tavisuflad dacuraven

00C

+10C

+20C

+30C

+40C

+40C

+40C

yinuli

wyali

ifiqre

da
imsjele
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1. ratom ar iyinebian Tevzebi wyalSi yinulis safris qveS 
(sur. 24)? pasuxi daasabuTe.

2. me-5 cxrilis mixedviT, romel temperaturaze myardeba 
kala, Tuji? Seadare es temperaturebi erTmaneTs.

3. me-5 cxrilis mixedviT, romel temperaturaze xdeba spi-
lenZis dnoba da gamyareba? 

4. vercxliswyali myardeba -390C. SeiZleba Tu ara vercx-
liswyliani Termometris gamoyeneba zamTarSi Crdi-
loeT polusze? pasuxi daasabuTe.

5. 25-e suraTze mocemul sqemaze `isrebze~ miuTiTe niv-

Tierebis agregatuli mdgomareobebis cvlilebebi.

sur. 25 

eqsperimentuli davaleba

mocemuli gaqvs:

mcire zomis plastmasis WurWeli wyliT.

msvleloba:
1. wyliani WurWeli moaTavse macivris sayinuleSi.
2. ramdenime xnis Semdeg gamoiRe yinuliani WurWeli 

sayinuledan.
3. daelode yinulis gadnobas. 

	aRwere cda. gamoitane daskvna, romeli nivTiereba 
miiRe yinulis dnobisas.

1

2

icvleba Tu ara nivTiereba agregatuli 

mdgomareobis cvlilebisas

dakvirveba moculobis cvlilebaze wylis gayinvisas

mocemuli gaqvs:

plastmasis boTli, wyali, flomasteri.

msvleloba:
1. plastmasis boTli bolomde ar Seavso wyliT. moniSne 

wylis done boTlSi flomasteriT.
2. moaTavse boTli garkveuli drois ganmavlobaSi maciv-

ris sayinuleSi.
3. wylis gayinvis Semdeg moniSne yinulis done boTlSi. 
4. Seadare, wylisa da yinulis doneebi erTmaneTs.

	gamoitane daskvna, rogor Seicvla wylis moculoba 
gayinvis Semdeg.  

yinuli

wyali

yinuli

gaazreba

saSinao davaleba
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siTxeSi yovelTvis aris iseTi molekulebi, romle-

bic sxva molekulebTan SedarebiT swrafad moZraobs. 

isini mcire mizidulobis gamo advilad toveben siTxes 

da amodian haerSi, anu xdeba aorTqleba.

aorTqleba aris nivTierebis gadasvla Txevadi mdgo-

mareobidan airadSi (icvlis agregatul mdgomareobas).

wyali nebismier temperaturaze orTqldeba. erTsa 

da imave temperaturaze sxvadasxva siTxe gansxvavebuli 

siCqariT orTqldeba.

aorTqlebis siswrafe damokidebulia temperatu-

raze. zafxulSi wvimis Semdeg gaCenili gubeebi gacile-

biT swrafad Sreba, vidre zamTarSi. qariani amindic xels 

uwyobs aorTqlebas. Aam dros qari aiZulebs siTxidan amo-

sul molekulebs, swrafad moSordes siTxis zedapirs, 

maT adgils ki siTxidan amosuli axali molekulebi ika-

vebs (sur 27).

aorTqlebisas siTxis temperatura mcirdeba.

yvelaze ufro swrafad da didi raodenobiT siTxe 

orTqldeba maSin, roca igi duRs. wylis duRilis tempe-

ratura 1000C-ia.

zafxulis cxel dReebSi adamianis organizmidan 

siTxe oflis saxiT gamoiyofa. es rom ar xdebodes, Cve-

ni organizmi gadaxurdeboda, Tumca didi raodenobiT 

oflis gamoyofac sazianoa.

garSemo arsebuli haeri Seicavs wylis orTqls. xSi-

rad, Semodgomaze, rodesac RamiT garemos temperatura 

dabla ecema, haerSi arsebuli orTqli wylad gadaiqceva. 

temperaturis Semcirebisas orTqli yovelTvis siTxed 

gadaiqceva.

8. aorTqleba da kondensacia

sur. 27.  qari siTxidan 
amosul molekulebs 
swrafad waritacebs

qari

wyali

rogor warmoiqmneba 
nisli?

sur. 28. setyva

sur. 26 

ifiqre

da
imsjele
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nivTierebis gadasvlas airadi mdgomareobidan Txe-

vad mdgomareobaSi kondensacia ewodeba.

orTqlis kondensaciisas siTbo gamoiyofa.

okeaneebidan, mdinareebidan da tbebidan mudmivad 

xdeba didi raodenobiT wylis aorTqleba. aorTqlebu-

li wylis nawili haerTan erTad miemarTeba zeviT, sadac 

temperatura gacilebiT naklebia. rodesac orTqli civi 

haeris fenebSi moxvdeba, wylad gadaiqceva da warmoiqm-

neba Rrublebi. Tu Rrublebis SigniT didi raodenobiT 

wylis wveTebi dagrovdeba, igi damZimdeba da wvimis sa-

xiT wyali daubrundeba dedamiwas.

roca Rrublebi haeris gansakuTrebulad civ fenebSi 

moxvdeba, wylis wveTebi gaiyineba. isini Tovlis fifqe-

bis an setyvis saxiT kvlav ubrundeba dedamiwas (sur. 28).

zafxulSi diliT adre, roca haeri grili da tenia-

nia, masSi arsebuli wylis orTqlis nawilakebi konden-

sirdeba da warmoiqmneba nisli (sur. 26). xolo foTlebze 

kondensirebuli orTqli namis saxiT daefineba (sur 29).

nisli, wylis nawilakebis garda, mtvrisa da kvamlis 

nawilakebsac Seicavs, amitom igi zogjer muqi ferisaa. 

xSirad iseTi nisliani amindia, rom gegoneba, Rrublebi 

dedamiwaze daeSvao.

rodesac RamiT temperatura 00C dabla daiwevs, maSin 

haerSi arsebuli wylis wveTebi iyineba da warmoiqmneba 

TrTvili (sur. 30). igi balaxsa da miwas TeTrad efineba.

jgufuri eqsperimenti 

dakvirveba siTxis aorTqlebaze

mocemuli gaqvs: wyliani da spirtiani Wiqebi.

msvleloba: 
1. daisvele erTi xeli wyliT. meore xeli spirtiT. 
 aamoZrave xelebi daaxloebiT aTi wamis ganmavlobaSi. 

ra SeigrZeni xelebis moZraobisas? 
 aRwere cda. gamoitane daskvna. ratom SeigrZeni sici-

ve? romeli nivTiereba aorTqlda ufro swrafad?

dakvirveba orTqlis kondensaciaze

●	 axlos miitane piri patara sarkesTan da amoisunTqe. 
daakvirdi sarkes. aRwere damzerili movlena. 

●	 gamoitane daskvna, ratom gaCnda wylis wveTebi sarkeze.

sur. 30. TrTvili 
foTlebze

sur. 29. nami foTlebze

gaazreba

saSinao davaleba
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9. Semajamebeli gakveTili
1. imsjele mocemuli sqemis mixedviT nivTierebis Tvisebe-

bis Sesaxeb.

2. sqemaze mocemul isrebze miuTiTe nivTierebis agrega-
tuli mdgomareobis cvlilebebi.

nivTierebebis Tvisebebi

fizikuri qimiuri

suni

bzinvareba

dnobisa da 
gamyarebis 

temperaturaTbogamtaroba

xsnadoba

feri

gamWvirvaloba

agregatuli 
mdgomareoba

myari 

ar icvlis formas 

da moculobas

Txevadi 

icvlis formas, 

moculoba ar icvleba

airi

icvlis formasa da 

moculobas

daJangvis
unari

lpobis unari

amJavebis 
unari

wvis unari

wylis orTqli

wyali

yinuli

wyali
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4. daakavSire CamoTvlili nivTierebebi Sesabamis fizikur 
TvisebebTan. airCie romelime sami nivTiereba da ims-
jele maTi gamoyenebis SeEsaxeb. ra Tvisebebi ganapirobebs 
am nivTierebebis gamoyenebas? 

sur. 31

5. diagramis mixedviT imsjele da Seadare erTi da imave 
niv Tierebis myari  da airovani mdgomareoba. 

6. Seavse venis diagrama da Seadare erTi da igive nivTiere-
ba myar  da Txevad  mdgomareobaSi. 

7. Seavse venis diagrama da Seadare erTi da igive nivTiere-
ba Txevad  da airovan  mdgomareobaSi.

8. imsjele, icvleba Tu ara nivTiereba rkinis lursmnis mo-
Runvisas.

myari          Txevadi

3. Seavse cxrili da imsjele wylis, yinulisa da wylis orT-
qlis Tvisebebis Sesaxeb.

nivTierebebi
agregatuli

mdgomareoba
feri gamWvirvaloba

formis 
cvlileba

moculobis
cvlileba

wyali

yinuli

wylis orTqli

Sedgeba
erTi da 

igive 
molekule-

bisgan

Znelad 
icvlis formas 
da moculobas

myari

advilad 
icvlis formasa 
da moculobas

airadi

Txevadi     airovani

navTioqro

Zmari

spirti

vercxli

benzini

haeri

mina
almasi gamWvirvaloba

bzinvareba

suni
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	nivTierebebi xasiaTdebian sxvadasxva TvisebebiT. 

	nivTierebaTa Tvisebebi is niSnebia, riTac nivTierebebi gvanan an 
gansxvavdebian erTmaneTisgan.

	nivTierebaTa Tvisebebis gamokvleviT SeiZleba dadgindes maTi 
gamoyenebis SesaZlebloba sxvadasxva saWiroebsaTvis.

	nivTierebebs iyeneben maTi Tvisebebis mixedviT.

	fizikuri gardaqmniT, magaliTad, agregatuli mdgomareobis 
cvlilebiT,  gaxurebiT, WedviT nivTiereba ar icvleba.

	qimiuri gardaqmniT nivTiereba icvleba da axali nivTiereba 
miiReba.

A	axali nivTierebebis miRebiT adamianebi iumjobeseben sayofac-
xovrebo pirobebs, mag ram umravles SemTxvevaSi es iwvevs garemos 
dabinZurebas. 

me-4 Tavis mokle daskvnebi:
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Tavi narevi

	risgan Sedgeba narevi;

	sufTa nivTierebasa da narevs Soris gansxvavebas;

E	erTgvarovan da araerTgvarovan narevebs;

	meTodebs narevis komponentebad (Semadgenel nivTie-
rebebad) dayofisaTvis;

	qimiur nivTierebebTan usafrTxod muSaobis wesebs.

Seiswavli:

	daamzado erTgvarovani da araerTgvarovani narevi;

	narevebidan sufTa nivTierebebis gamoyofas;

	daajgufo sxvadasxva narevebi erTgvarovan da ara-
erTgvarovan narevebad;

	cdiT daamtkico wylisa (siTxis) da airis narevis  
arseboba;

	sxvadasxva meTodebiT narevis komponentebad dayofas;

	usafrTxoebis wesebis gamoyenebiT eqsperimentebis 
Catarebas laboratoriaSi.

SeZleb da daeuflebi:
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nivTierebebi arsebobs sufTa da narevebis saxiT.

Nnebismier sufTa nivTierebas sakuTari, mxolod 

misTvis damaxasiaTebeli Tvisebebi (magaliTad, dnobisa 

da duRilis temperatura da sxv.) aqvs. Aam TvisebebiT 

gansxvavdeba igi sxva sufTa nivTierebisgan.

sufTa nivTiereba ar Seicavs sxva nivTierebas. sufTa 

nivTierebis sakuTari Tvisebebi ucvlelia miuxedavad 

imisa, ra pirobebSi imyofeba es nivTiereba: dedamiwazea, 

mTvarezea Tu kidev sxvagan.

Aamrigad, sufTa nivTiereba aris nivTiereba, 

romelic ar Seicavs sxva nivTierebebs da misi Tvisebebi 

mudmivia. Tu nivTierebaSi Sereulia sxva nivTiereba 

mas minarevs uwodeben. minarevi nivTierebaa, romelic 

simciris gamo ver axdens gavlenas nivTierebis ZiriTaAd 

Tvisebebze. bunebaSi sufTa nivTierebebi ar arsebobs. 

isini minarevebs Seicaven. magaliTad, TviTnabadi 

oqros yoveli 100 grami 1 gram minarevs Seicavs. 

igulisxmeba, rom onkanis wyali aris sufTa, Tumca igi 

Seicavs iseT minarevebs, romlebic janmrTelobisaTvis 

saziano ar aris. aseT SemTxvevaSi sisufTavis miTiTeba 

sayofacxovrebo terminia. B

bunebaSi nivTierebebi narevebis saxiT gvxvdeba. 

narevi ori an meti nivTierebis erTobliobaa, romelSic 

TiToeul nivTierebas SenarCunebuli aqvs Tavisi, 

individualuri Tvisebebi.

narevi SeiZleba iyos myari (sur. 3), Txevadi da airadi 

(sur. 1). narevSi Semavali nivTierebebi SeiZleba iyos 

erTsa da imave an sxvadasxva agregatul mdgomareobaSi. 

romeli nivTierebebis 
narevia haeri?

ifiqre

da

imsjele

sufTa narevebi

araerTgvarovani

erTgvarovani

sur. 2

azoti

Jangbadi

naxSirorJangi 
da sxv.

sur. 1. haeris Semadgenloba 

1. sufTa nivTierebebi da narevebi

sur. 3. graniti.
 myari narevi

kvarci

qarsi

mindvris Spati

nivTiereba
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magaliTad, wyali Seicavs airebs – Jangbadsa da naxSir-

orJangs.

narevis Semadgenel nivTierebebs komponents uwo-

deben (komponenti Semadgenel nawils niSnavs).

xSirad nivTierebis erTmaneTTan Serevis procesi 

TavisTavad mimdinareobs. magaliTad, guburidan, zRve-

bidan, mdinareebidan aorTqlebuli wyali atmosferoSi 

ereva haers da qmnis narevs (sur. 4).

adamianis da yvela organizmis mier amonasunTqi 

airic narevia. aseve narevia manqanebis mier benzinis wvis 

Sedegad gamonabolqvi airi.

narevi, romelSic Semadgeneli komponentebi cal-

calke mikroskopiTac ki ar Cans, aris erTgvarovani 

narevi. araerTgvarovania narevi, Tu Sereuli nivTi-

erebebi narevSi TvaliTac SesamCnevia, magaliTad, 

marilisa da wylis narevi erTgvarovani narevia. carcis 

fxvnilisa da wylis narevi araerTgvarovania.

 me-2 cxrilis mixedviT daajgufe narevebi. daasabuTe 
erT gvarovan da araerTgvarovan narevebad maTi daj-
gufebis principi.

  sufris marilis wyalxsnari, carcisa da wylis narevi, 
Saqris wyalxsnari, naxerxisa da wylis narevi, rkinis naq-
libisa da wylis narevi, sodis wyalxsnari, iodis wyalxs-
nari, qviSisa da wylis narevi, qviSisa da rkinis naqlibis 
narevi, fqvilisa da qatos narevi.

1. 1-li cxrilis gamoyenebiT daajgufe nivTierebebis nare-
vebi da sufTa nivTierebebi. daasabuTe dajgufebis prin-
cipi.  

  nisli, Rrubeli, niadagi, navTobi, rkina, oqro, sasmeli 
wya li, mineraluri wyali, vercxli, xilis wveni, samkur-
nalo preparatebi.

2. me-5 suraTze gamosaxuli sqemis mixedviT imsjele rZis, 
rogorc narevis Sesaxeb. romel narevs (erTgvarovani, 
araerTgvarovani) miakuTvnebdi mas?

sur. 5

cximi cila

rZis
Saqari

rZe

cxr. 2

erTgvarovani narevi araerTgvarovani narevi

sufTa 

nivTiereba
narevi

cxr. 1

sur. 4. aorTqlebuli 
wyali atmosferoSi 

ereva haers

gaazreba

saSinao davaleba
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nivTierebis erT-erTi mniSvnelovani Tvisebaa wyal-

Si xsnadoba. xsnarebs, romelTa erT-erTi komponenti 

wyalia, wyalxsnarebs uwodeben. wyali aris gamxsneli, 

meore komponenti aris gaxsnili nivTiereba (sur. 6). zo-

gierTi nivTiereba ixsneba wyalSi, zogierTi ki – ara. ma-

galiTYad, sufris marili ixsneba wyalSi, rkinis naqlibi 

ki – ara. 

wyalSi airebic ixsneba. civ wyalSi ufro meti airia 

gaxsnili, vidre Tbil wyalSi. amis gamo zogierTi wylis 

binadari cdilobs JangbadiT mdidar garemoSi icxov-

ros. magaliTad, kalmaxs sufTa da JangbadiT mdidari 

wyali uyvars. amitomaa igi mTis civi mdinaris binadari. 

barSi Camosvlisas wyali Tbeba da masSi gaxsnili Jangba-

dis raodenobac mcirdeba. amitom kalmaxebi baris mdina-

reebSi ar binadroben (sur. 7).

bunebaSi bevri wyalxsnari arsebobs. magaliTad, mce-

naris ZirebSi, ReroSi da foTlebSi moZraobs wyalSi 

2. nivTierebis wyalSi xsnadoba

sur. 7. 

1. mocemuli gaqvs:   

wyali, 2 Wiqa, Saqari da dafxvnili carci, minis wkiri.

msvleloba:
1. Caasxi wyali WiqebSi. pirvel WiqaSi Cayare 2 kovzi Saqari, 

meoreSi ki – amdenive dafxvnili carci. 
2. minis wkiriT mourie WiqebSi siTxes. 
G	gamoitane daskvna, romeli nivTiereba gaixsna wyalSi. 

jgufuri eqspermentebi
dakvirveba nivTierebebis wyalSi xsnadobaze

2. mocemuli gaqvs: 2 Wiqa, wyali, spirti, zeTi, kovzi, 
minis wkiri.

msvleloba:
1. Caasxi wyali WiqebSi. pirvel WiqaSi Caasxi erTi kovzi 

spirti, meoreSi ki –  amdenive zeTi. 
2. mourie orive WiqaSi siTxes. 
G	gamoitane daskvna, romeli maTgania wyalSi xsnadi. 

G	Sedegebi Seitane me-3 cxrilSi.

cxr. 3

wyalSi 

xsnadi

wyalSi 

uxsnadi

sur. 6. nivTierebis 
wyalSi gaxsnis procesi
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gaxsnili mkvebavi nivTierebebi. aryis xe gazafxulze ga-

moyofs tkbil wvens, romelsac sasmelad iyeneben (sur. 

8). bostneuli da xili Seicavs wyalSi gaxsnil gemriel 

sakveb nivTierebebs. zRvis wyali sxva minarevebTan er-

Tad Seicavs sufris marilsac. amrigad, wyalxsnarebSi 

SeiZleba iyos erTi an ramdenime nivTiereba gaxsnili.

yoveldRiur cxovrebaSi, magaliTad, Cais dalevisas 

Cven viyenebT wyalSi gaxsnil nivTierebas – Saqars. spir-

tis wyalxsnari gamoiyeneba dezinfeqciisa da komprese-

bisaTvis. 

bavSvebs uyvarT e.w. gaziani wylebi, limonaTebi. am 

siTxeSi xilis wvenebTan erTad gaxsnilia naxSirorJan-

gi. roca boTli daxurulia, Cven gazs (airs) ver vxedavT. 

roca boTls saxuravs axdian, gazi buStukebis saxiT ga-

moiyofa (sur. 9). 

wyalSi ar ixsneba bevri myari da Txevadi nivTiereba 

– qviSa, zeTi, navTi, benzini. spirtSi ixsneba cximovani 

nivTierebebi, magaliTad, zeTi.

 azrobrivad daukavSire sityvebi erTmaneTs.

sur. 8 

sur. 9 

carci
sufris marili

qviSa
dafqvili yava

navTobi
Saqari

zeTi

Jangbadi
soda
rkinis naqlibi
naxerxi
naxSirorJangi
spirti

wyalSi xsnadi

wyalSi uxsnadi

eqsperimentuli davaleba

dakvirveba nivTierebis wyalSi xsnadobaze

mocemuli gaqvs: boTli romelime mineraluri an gaziani 
wyliT, rezinis buSti. 

msvleloba:
1. mineralur wylian boTls moxade saxuravi da moarge Tav-

ze rezinis buSti.
2. SeanjRrie boTli da dadgi magidaze.  
3. 10-15 wuTis Semdeg daakvirdi buSts. 
G	aRwere cda da gamoitane daskvna, ratom gaibera buSti.

gaazreba

saSinao davaleba



30 bunebismetyveleba   6

narevidan sawyisi nivTierebebis komponentebad dayofa SeiZleba sxva-

dasxva xerxiT. myari narevis komponentebad dayofisaTvis iyeneben maga-

liTad,  gacris meTods, magnits. yvelam icis, simindis fqvilis qatosagan 

gamosayofad sacers iyeneben. 

Txevadi narevebis dayofis sxvadasx va meTodi arsebobs: gamoxda, amoS-

roba, gafiltvra, dawdoma.

wylis gamoxda (distilacia)

Cveulebrivi sasmeli wyali aris narevi. masSi sxvadasxva nivTierebaa 

gaxsnili. rodesac misgan sufTa wylis miReba surT, wyals gamoxdian. 

me-10 suraTze gamosaxulia wylis gamosaxdeli martivi danadgari. igi 

Sedgeba: kolbisagan (1), macivrisa (2) da WurWlisagan (4). macivari ori erT-

maneTSi gamavali minis milia.

3. narevis komponentebad dayofa

narevidan sufTa wylis miReba

sufTa wylis misaRebad mniSvnelovania narevidan wylis gamoyofa. su-

raTze gamosaxulia mowyobiloba, romlis saSualebiT mariliani wylisgan 

mtknar wyals Rebuloben. Mmarilian wyals asxamen patara auzSi, romelsac 

aqvs minis daxrilkedliani saxuravi. Mmzeze wyali orTqldeba da daxril 

minaze moxvedrisas kondensirdeba. wyali daxril zedapirs gayveba da Ca-

edineba WurWelSi, romelSic grovdeba gasufTavebuli wyali (sur. 11).  

(2)

(3)

(4)

civi
wyali

(1)

sur.10 

wylian kolbaSi aTavseben Termometrs (3). 

Semdeg aduReben wyals. mduRare wylis orT-

qli Sedis macivris Sida milSi, gareTa milSi 

ki mudmivad civi wya li miedineba, romelic 

Sida milSi gamaval wylis orTqls acivebs 

da wveTebad aqcevs. igi grovdeba WurWelSi 

(4). aseTia  wylis gamoxdis procesi. wylis ga-

moxdis procesi Zalian hgavs bunebaSi wylis 

wrebrunvas.

sur. 11. 

mzis sxivebi

aorTqleba

kondensacia

mariliani wyali

sufTa
wyali



31Tavi 5. narevi

gafiltvra1

mocemuli gaqvs: wyali, Wiqa, dafxvnili carci, kovzi, filtris 

qaRaldi, jami, Zabri, minis wkiri.

msvleloba:
1. wylian WiqaSi Cayare dafxvnili carci da mourie (sur. 12).
2. Caafine filtris qaRaldi ZabrSi, daiWire jamis zemoT da 

Caasxi narevi. 
3. daakvirdi Zabridan gamosul wyals da filtris qaRaldze 

darCenil nivTierebas. 
G	aRwere damzerili movlena. gamoitane daskvna, romel kom-

ponentebad daiyo narevi.

mocemuli gaqvs: rkinis naqlibi (patara lursmnebi) da qviSa 

(brinji an wiwibura), magniti, jami.

msvleloba:
1. jamSi Cayril qviSas Seurie rkinis naqlibi.
2. miuaxlove narevs magniti (sur. 14). 
G	aRwere damzerili movlena. gamoitane daskvna, ratom gan-

calkevda  qviSa da rkina magnitis gamoyenebiT.

mocemuli gaqvs: wyliani Wiqa, carcis fxvnili, minis wkiri. 

msvleloba:
1. Cayare WiqaSi carcis fxvnili, mourie wkiriT da daayovne. 
2. frTxilad gadmoRvare wyali meore WiqaSi da daakvirdi Wi-

qaSi darCenil nivTierebas.
G	aRwere damzerili movlena. gamoitane daskvna, ratom dai-

leqa WiqaSi carcis fxvnili. 

mocemuli gaqvs: WuWyiani sufris marili, minis Wiqa, wyali, 

kovzi, minis wkiri, faifuris jami, spirtqura, filtris qaRaldi, 

Zabri.
msvleloba:

1. aiRe kovziT WuWyiani sufris marili, Cayare wylian WiqaSi. 
mourie minis wkiriT. 

2. Caafine filtris qaRaldi ZabrSi, daiWire jamis zemoT da 
Caasxi narevi. 

3. faifuris jami dadgi Stativis rgolze da spirtquris 
alze gacxelebiT xsnari aaorTqle TeTri feris krista-
lebis warmoqmnamde (sur. 13).

	aRwere damzerili movlena. gamoitane daskvna, romel kom-
ponentebad daiyo narevi.

amoSroba2

jgufuri eqspermentebi

dayofa magnitiT3

dawdoma4 sur. 14 

sur. 13 

sur. 12 



32 bunebismetyveleba   6

 eqsperimentis 
Catarebis win saWi roa 
yuradRebiT gaecno 
eqsperimentis in-
struqcias.

sur. 15

bunebismetyvelebis laboratoriaSi cdebis Casata-

reblad gamoiyeneba laboratoriuli xelsawyoebi (minis 

kolbebi, eleqtroqura, Termometri da sxv.)  da qimiuri 

nivTierebebi. amitom laboratoriuli cdebis Catarebi-

sas aucilebelia usafrTxoebis wesebis dacva.

WurWelze, romelSic inaxeba sxvadasxva nivTiereba, 

aucileblad unda iyos etiketi. etiketze miTiTebuli 

unda iyos nivTierebis dasaxeleba  da usafrTxoebis niS-

nebi (sur. 15, 16).

nivTierebebis uetiketod Senaxva akr Za lulia.

aalebadi 

nivTiereba

feTqebadi 

nivTiereba

momwamvleli

nivTiereba

wvavs kans da 

qsovils

gamaRizianebeli

nivTiereba

radiaqtiuri

nivTiereba

risTvis gamoiyeneba 
suraTze gamosaxuli 

usafrTxoebis niSnebi?

4. usafrTxoebis wesebi nivTierebebis 
       Tvisebebis Seswavlisas

 maswavleblis gareSe ar Seurio 

nivTierebebi erTmaneTs.

 daimaxsovre, rom gazqurisa 
da spirtquris gamoyenebisas 
unda gamoiCino yuradReba da 
sifrTxile masze raime WurWlis 
moTavsebisas da gadmoRebis dros.

 eqsperimentis msvlelobisas unda 
gamoiyeno zusti raodenoba im 
nivTi erebebisa, romliTac atareb 
cdas.

sur. 16. qimiuri 
nivTiereba azotmJava

ifiqre

da
imsjele
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 laboratoriuli cdebis Catarebisas sasurvelia moswav-
leebs Soris amoirCioT `laboranti~ da `inJineri~ usaf-
rTxoebis wesebis dacvaSi. `laboranti~ da moswavleebi 
maswavleblis miTiTebiT Caatareben cdebs. `inJineri~ ki 
Tvalyurs miadevnebs, rom cdebi Catardes usafrTxoe-
bis wesebis gaTvaliswinebiT.

 usafrTxoebis wesebis gaTvaliswinebiT CaatareT Semde-
gi eqsperimentuli samuSao:

 nivTierebis 
sunis gasage-
bad gamoiCine 
sifrTxile.

 eqsperimentis 
Catarebis Semdeg 
aucileblad daibane 
xelebi.

jgufuri eqspermentebi
narevidan marilis miReba

mocemuli gaqvs: 

spirtqura, jami, qviSa, marili, rkinis naqlibi, magniti, wyali. 

msvleloba:
1. mcire raodenobis qviSa, marili da rkinis naqlibi CayareT jamSi da aurieT. 
2. magnitis saSualebiT gamoyaviT rkinis naqlibi.  
3. jamSi darCenil narevs daasxiT wyali, mourieT da gafiltreT.
4. gafiltvris Sedegad miRebuli wyali jamiT moaTavseT spirtquraze da 

amoaSreT wyali. 
5. daakvirdiT amoSrobis Semdeg darCenil fxvnils.
G	aRwere cda. gamoitaneT daskvna, ra xerxebiT SeiZleba mocemuli narevidan 

komponentebis gamoyofa. 

 cdis Catarebisas 
xeliT ar Seexo qu-
raze moTavsebul 
WurWelSi Cadebul 
Termometrs. mxolod 
skalaze dakvirvebiT 
aiRe anaTvali. 

eqsperimentuli davaleba

narevebis damzadeba

mocemuli gaqvs: wyali, Zmari, zeTi, spirti da wiwibura.

●	 mocemuli nivTierebebis gamoyenebiT daamzade erTgvarovani da araerT-
gvarovani narevebi.

	aRwere cda.  gamoitane daskvna, romeli nivTierebebis SereviT miiRe erT-
garovani narevi da araerTgvarovani.

gaazreba

saSinao davaleba
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5. Semajamebeli gakveTili

1. sqemis mixedviT imsjele sufTa da narevi nivTierebis Se-
saxeb. Seavse gamotovebuli adgilebi.

2. imsjele cxrilis mixedviT, Seadare sufTa nivTierebisa 
da narevis Tvisebebi.

sufTa nivTiereba narevi

1. Sedgeba erTi nivTierebisagan. 1. Sedgeba ramdenime nivTierebisagan.

2. narevis dayofa Semadgenel komponentebad 

SesaZlebelia.

3. sqemis mixedviT imsjele narevis komponentebad dayofis 
xerxebis Sesaxeb.

nivTiereba

sufTa narevi

........

......

haeri

zRvis wyali

........

azoti

wyalbadi

Jangbadi

amoDSroba gacra

dawdoma

gafiltvra
gamoxda

magnitiT

narevis kompo nentebad dayofis meTodebi



35Tavi 5. narevi

4. qviSisa da rkinis naqlibis narevis dasayofad saWiro me-
Todia

 a. gafiltvra       g. magnitiT dayofa
 b. dawdoma    d. gacra

5. carcisa da sufris marilis fxvnilis narevidan kompo-
nentebis gamosayofad saWiro meTodia

 1. gafiltvra       3. amoSroba
 2. dawdoma    4. gacra

 a. 1, 2, 3               b. 1, 2               g. 2, 4               d. 3, 4

6. zeTisa da wylis narevis komponentebad dasayofad saWi-
ro meTodia

 a. gafiltvra       g. gamoxda
 b. dawdoma    d. gacra

7. wylisa da navTis narevis komponentebad dasayofad saWi-
ro meTodia

 a. gafiltvra       g. gamoxda
 b. dawdoma    d. amoOSroba

8. imsjele, romel usafrTxoebis niSans gaukeTebdi Wur-
Wlebs siTxeebiT: navTi, Zmari, iodis xsnari, benzini.

9. me-17 suraTze gamosaxuli usafrTxoebis niSnebis mixed-
viT imsjele, ra gansxvavebaa samedicino da arasamedici-
no spirtis xsnarebs Soris.

samedicino 
(eTilis) spirti

arasamedicino 
(meTilis) spirti

sur. 17 

10. imsjele, romel narevs (myars, Txevads, airads) miakuT-
vnebdi granits, mineralur wyals da haers. 
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	sufTa nivTiereba ar Seicavs sxva nivTierebebs da misi Tvisebebi 
ucvlelia.

	 Nnarevi aris sxvadasxva nivTierebebis erToblioba.

N	narevi ori saxisaa: erTgvarovani da araerTgvarovani.

	 NerTgvarovania narevi, rodesac masSi Semadgeneli komponentebi 
cal-calke mikroskopiTac ar Cans.

	araerTgvarovania narevi, rodesac masSi Semadgeneli komponen-
tebi SeuiaraRebeli TvaliTac kargad Cans.

	 NTxevadi narevis komponenetebad dayofa SesaZlebelia.

	Txevadi narevis  komponentebad dayofis meTodebia: gamoxda, 
amoSroba, gafiltvra, dawdoma.

	 Mmyari narevis komponentebad dayofis meTodebia: gacra, magnitis 
gamoyeneba.

	nivTierebebis uetiketod Senaxva akrZalulia.

	laboratoriaSi muSaobisas aucilebelia usafrTxoebis wesebis 
zusti dacva ubeduri SemTxvevis Tavidan asacileblad.

me-5 Tavis mokle daskvnebi:
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Tavi

siTbosa da sinaTlis

ganawileba dedamiwaze

	dedamiwaze ekvatoris, tropikebis, polusebis, po-
laruli wreebis mdebareobas;

	weliwadisa da dRe-Ramis xangrZlivobas;

	dedamiwis CrdiloeT da samxreT naxevarsferoSi se-
zonebis monacvleobas;

	dedamiwaze klimaturi sartylebis gavrcelebis Tavi-
seburebebs;

	sxvadasxva klimatur sartyelSi arsebul bunebriv 
pirobebs;

	sxvadasxva klimatur sartyelSi mcxovrebi ada mia-
nebis saqmianobis tips, cxovrebis wess.

Seiswavli:

	msjelobas dedamiwaze sezonebis monacvleobis mi ze-
zebze;

	dagegmo da Caataro cda, dedamiwaze siTbosa da sinaT-
lis araTanabari ganawilebis sademonstraciod;

	Seadaro sxvadasxva klimaturi sartylebis ma xa si a-
Teblebi;

	msjelobas adamianTa saqmianobaze sxvadasxva klima-
tur sartyelSi.

SeZleb da daeuflebi:
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ratom cxela ekvatorze?

Mmzis sistemaSi Semavali yvela planetis msgavsad de-

damiwac moZraobs. is erTdroulad sami saxis moZraobas 

asrulebs: brunavs Tavisi warmosaxviTi RerZis garSemo, 

moZraobs mzis irgvliv orbitaze da mzesTan erTad ga-

daadgildeba galaqtikaSi.

MCveni planeta mzis garSemo, dasavleTidan aRmosav-

leTisaken, 30 km/wm siCqariT moZraobs (sur. 2). is xan uax-

lovdeba mzes, xan ki Sordeba. dedamiwaze yvela adgili 

sinaTlisa da siTbos Tanabar raodenobas ver iRebs. Aamis 

mizezia dedamiwis sferoseburi forma da misi warmo-

saxviTi RerZis daxriloba orbitis mimarT.

Mmzis irgvliv moZraobisas yvelaze didi raodenobiT 

mzis sxivebi dedamiwis Sua nawils – ekvatorsa da tropi-

kebs Soris teritorias xvdeba. es adgili yvelaze cxelia 

dedamiwaze (sur. 1).

Eekvatori warmosaxviTi xazia, romelic dedamiwas 

Suaze – CrdiloeT da samxreT naxevarsferoebad hyofs.

tropikebi mzis zenituri mdebareobis sazRvrebia. 

mze zenitSia, roca SuadRisas mzis sxivebi sagnebs pirda-

pir ecema (sur. 3 a). aseT dros sagnebs Crdili ara aqvs. 

Ddedamiwis CrdiloeT naxevarsferoSi CrdiloeT tropi-

kia, samxreTSi ki – samxreT tropiki (sur. 3). isini ekvato-

ridan Tanabrad arian daSorebuli.

ekvatoridan tropikebamde mze zenitSi weliwadSi 

orjer xvdeba, gazafxulsa da zafxulSi mzis pirdapir 

sxivebs CrdiloeT naxevarsfero iRebs, Semodgomisa da 

zamTris TveebSi ki – samxreT naxevarsfero. tropikebi-

dan polusebamde mzis sxivebi dedamiwas ufrodaufro 

daxrilad ecema (sur. 3 b) da siTbosa da sinaTlis raode-

noba TandaTan mcirdeba.

1.  siTbo da sinaTle dedamiwaze

sur. 2

  orbita

sur. 1

ekvatori

ifiqre

da

imsjele

sur. 3

pirdapiri
sxivebi

daxrili
sxivebi

a b
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polusebi dedamiwis ukiduresi CrdiloeTi da sam-

xreTi yvelaze civi wertilebia (sur. 4). polusebTan 

axlos warmosaxviTi xazi polaruli wris aRmniSvne-

lia. CrdiloeT da samxreT polaruli wreebi polaruli 

dRisa (24 saaTis ganmavlobaSi mze ar Cadis) da Ramis (24 

saaTis ganmavlobaSi mze ar amodis) sazRvrebia. polaru-

li wridan polusebamde polaruli dReebis da Rameebis 

ricxvi izrdeba. polusebze is eqvsi Tve grZeldeba.

polusebze wlis nebismier dros civa. Mmzis sxivebi 

wlis sxvadasxva dros an daxrilad ecema polusebs, an 

saer Tod ver xvdeba. zafxulisa da zamTris temperatu-

ras Soris sxvaoba didia. 

dedamiwis sferoseburi forma da warmosaxviTi 

RerZis daxriloba dedamiwaze xuTi siTburi sartylis 

arsebobas ganapirobebs. 

CrdiloeT da samxreT tropikebs Soris cxeli sar-

tyeli mdebareobs, tropikebsa da polarul wreebs So-

ris – zomieri, xolo polarul wreebsa da polusebs So-

ris – civi sartyelia moqceuli (sur. 5, 6).

 me-6 suraTze gamosaxuli ferebis mixedviT imsjele da 
ganasxvave siTburi sartylebi erTmaneTisgan; romel na-
xevarsferoSi da romel siTbur sartyelSia moqceuli 
saqarTvelo?

sur. 6.  dedamiwis 
siTburi sartylebis 
ruka 

ekvatori

polaruli wre

polaruli wre

s. tropiki

C. tropiki

CrdiloeT polusi

samxreT polusi

cxeli

sartyeli

civi sartyeli

civi sartyeli

zomieri sartyeli

zomieri sartyeli

CrdiloeT polusi

samxreT polusi

sur. 5

sur. 4

 azrobrivad SearCie saWiro sityvebi da winadadebaSi Se avse gamotove-
buli adgilebi.

 sitYyvebi:  polusebi, Eekvatori, polaruli wris,  tropikebi.

 .... warmosaxviTi xazia, romelic dedamiwas Suaze – CrdiloeT da sam-
xreT naxevarsferoebad hyofs.

 .... mzis zenituri mdebareobis sazRvrebia. 
 .... dedamiwis ukiduresi CrdiloeTi da samxreTi yvelaze civi werti-

lebia. polusebTan axlos warmosaxviTi xazi .... aRmniSvnelia.  

gaazreba

saSinao davaleba
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2. weliwadis droebis cvlileba

dedamiwa mzis garSemo erT srul Semobrunebas 365 

dRe-Ramesa da 6 saaTs andomebs. Yyovel oTx weliwadSi 

erTxel 6 saaTis `dagrovebiT~ 365 dRes erTi dRe-Rame 

emateba. Ees nakiani weliwadia da 366 dRe-Ramisagan Sedge-

ba. nakian weliwads Tebervali 29 ricxviT bolovdeba. 

radgan dedamiwis warmosaxviTi RerZi daxrilia, mze 

ekvators, CrdiloeT da samxreT naxevarsferoebs sxva-

dasxvagvarad anaTebs da aTbobs. roca Cveni planetis 

CrdiloeT naxevarsferoSi zafxulia, maSin samxreT na-

xevarsferoSi aris zamTari.

me-7 suraTze gamosaxulia dedamiwis sxvadasxva mde-

bareoba mzis garSemo orbitaze moZraobisas.

ratom icvleba 
weliwadis droebi?

sur. 7

21 marti

22 ivnisi
22 dekemberi

sur. 8

22 ivnisi

ekvatori

s. tropiki

C. tropiki

C. polaruli wre

s. polaruli wre

22 dekemberi

C. polaruli wre

C. tropiki

ekvatori

s. tropiki

s.polaruli wre

a b

ifiqre

da
imsjele

Crd.

samx.

ekvatori

tropiki

tropiki Crd.

samx.

ekvatori

tropiki

tropiki

Crd.

samx.

ekvatori

tropiki

tropiki
Crd.

samx.

ekvatori

tropiki

tropiki

23 seqtemberi
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22 ivniss mze zenitSi CrdiloeT tropikze imyofeba, 

am dRes CrdiloeT naxevarsfero maqsimaluri raodeno-

bis sinaTlesa da siTbos iRebs. 22 ivnisi zafxulis mze-

budobaa, am dRes yvelaze grZeli dRe da yvelaze mokle 

Ramea. CrdiloeT polarul wreze aRiniSneba polaruli 

dRe. CrdiloeT naxevarsferoSi zafxulia. samxreT naxe-

varsferoSi ki piriqiT – zamTaria da yvelaze mokle dRe 

da yvelaze grZeli Ramea. samxreT polarul wreze aRi-

niSneba polaruli Rame (sur. 8 a).

22 dekembers mze zenitSia samxreT tropikze, am dRes 

samxreT naxevarsfero iRebs maqsimaluri raodenobis si-

naTlesa da siTbos. 22 dekemberi zamTris mzebudobaa, am 

dRes yvelaze grZeli dRe da yvelaze mokle Ramea. samx-

reT polarul wreze aRiniSneba polaruli dRe. samxreT 

naxevarsferoSi zafxulia. CrdiloeT naxevarsferoSi 

ki piriqiT – zamTaria da yvelaze mokle dRe da yvelaze 

grZeli Ramea. CrdiloeT polarul wreze aRiniSneba po-

laruli Rame (sur. 8 b).

23 seqtembers da 21 marts mze zenitSia ekvatorze, am 

dReebSi dedamiwis CrdiloeT da samxreT naxevarsfero 

Tanabari raodenobis sinaTlesa da siTbos iRebs. Tu  

CrdiloeT naxevarsferoSi Semodgomaa, samxreTSi gazaf-

xuli iqneba da – piriqiT.

23 seqtemberi da 21 marti Semodgomisa da gazafxu-

lis dReRamtoloba anu buniobaa. 23 seqtembridan 21 

martamde CrdiloeT polusze polaruli Ramea. samxreT 

polusze ki – polaruli dRe.

21 martidan 23 seqtembramde ki samxreT poluszea po-

laruli Rame da CrdiloeT polusze polaruli dRe.

1. imsjele, ratom aris gansxvaveba temperaturebs So-
ris erTsa da imave dRes dedamiwis sxvadasxva wertilSi   
(sur. 9). 

2. imsjele me-10 suraTis mixedviT, weliwadis romeli droa 
CrdiloeT da samxreT naxevarsferoebSi. pasuxi daasa-
buTe. 

 Seavse cxrili: mocemul TariRebs 
daukavSire saxelwodebebi da weli-
wadis droebi.

dReebi
weliwadis dro 
saqarTveloSi

dRis 
saxelwodeba

22 ivnisi

23 seqtemberi

22 dekemberi

21 marti

sur. 10

cxr. 1

argentina

+240C

kanada
-30C

ianvari

sur. 9

gaazreba

saSinao davaleba
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3. dakvirveba weliwadis droebis cvlilebaze

mocemuli gaqvs: 

globusi, eleqtronaTura an fanari. 

msvleloba

1. ganalage globusi da naTura magidaze. mimarTe sinaT-
lis sxivi ise, rom pirdapir ecemodes ekvators. 

2. nel-nela gadaanacvle sinaTlis wyaro ekvatoridan 
CrdiloeT tropikisaken.

3. naTuris gadanacvlebisas daakvirdi  da Seadare erT-
maneTs, rogor ecema Suqi globusze ekvatoridan po-
lusebisaken orive naxevarsferoSi.

 Seadare damzerili movlena weliwadis droebis cvli-
lebas dedamiwaze da gamoitane daskvna.

1
dakvirveba gazafxulis sezonze 
CrdiloeT naxevarsferoSi

2
dakvirveba zafxulis sezonze 
CrdiloeT naxevarsferoSi

mocemuli gaqvs:  

globusi, eleqtronaTura an fanari. 

msvleloba

1. ganalage globusi da naTura magidaze. mimarTe sinaT-
lis sxivi ise, rom  pirdapir ecemodes CrdiloeT tro-
piks. 

2. nel-nela gadaanacvle sinaTlis wyaro CrdiloeT 
tropikidan ekvatorisken.

3. naTuris gadanacvlebisas daakvirdi  da Seadare erT-
maneTs, rogor ecema Suqi globusze ekvatoridan po-
lusebisaken orive naxevarsferoSi.

 Seadare damzerili movlena weliwadis droebis cvli-
lebas dedamiwaze da gamoitane daskvna.

sur. 11

sur. 12

jgufuri eqspermentebi
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3
dakvirveba Semodgomis sezonze 
CrdiloeT naxevarsferoSi

mocemuli gaqvs: 

globusi, eleqtronaTura an fanari. 

msvleloba

1. ganalage globusi da naTura magidaze. mimarTe sinaT-
lis sxivi ise, rom  pirdapir ecemodes ekvators. 

2. nel-nela gadaanacvle sinaTlis wyaro ekvatoridan 
samxreT tropikisaken.

3. naTuris gadanacvlebisas daakvirdi  da Seadare erT-
maneTs, rogor ecema Suqi globusze ekvatoridan po-
lusebisaken orive naxevarsferoSi.

 Seadare damzerili movlena weliwadis droebis cvli-
lebas dedamiwaze da gamoitane daskvna.

4
dakvirveba zamTris sezonze 
CrdiloeT naxevarsferoSi

mocemuli gaqvs: 

globusi, eleqtronaTura an fanari. 

msvleloba

1. ganalage globusi da naTura magidaze. mimarTe sinaT-
lis sxivi ise, rom  pirdapir ecemodes samxreT tro-
piks. 

2. nel-nela gadaanacvle sinaTlis wyaro samxreT tro-
pikidan ekvatorisken.

3. naTuris gadanacvlebisas daakvirdi  da Seadare erT-
maneTs, rogor ecema Suqi globusze ekvatoridan po-
lusebisaken orive naxevarsferoSi.

 Seadare damzerili movlena weliwadis droebis cvli-
lebas dedamiwaze da gamoitane daskvna.

sur. 13

sur. 14
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4. dRe da Rame

ratom xdeba dedamiwaze 
dRisa da Ramis 
monacvleoba?

sur. 15

Ddedamiwa Tavisi warmosaxviTi RerZis garSemo erT 

srul Semobrunebas 24 saaTs (23 saaTs da 56 wuTs) ando-

mebs. amas dedamiwis dReRamuri brunva ewodeba (sur. 16).

Ddedamiwis sferoseburi formis gamo mze erTdrou-

lad mTel dedamiwas ver anaTebs. rodesac dedamiwis 

erTi mxare ganaTebulia, misi meore mxare am dros  

CrdilSia moqceuli. ganaTebul mxareze dRea, meore mxa-

res ki – Rame (sur. 15).

Ddedamiwa Tavisi warmosaxviTi RerZis irgvliv dasav-

leTidan aRmosavleTisaken, saaTis isris sawinaaRmdego 

mimarTulebiT brunavs. mzis sxivebi jer dedamiwis aR-

mosavleT nawils xvdeba (Tendeba), Semdeg ki nel-nela 

dasavleTisken inacvlebs.

sxvadasxva Qqalaqebi dedamiwis sxvadasxva wertilSi 

mdebareobs. Aamitom drois erTsa da imave monakveTSi am 

qalaqebis saaTebi gansxvavebul dros uCvenebs.

dRisa da Ramis monacvleobas didi mniSvneloba aqvs 

sicocxlis arsebobisaTvis dedamiwaze. adamiani da sxva 

cocxali organizmebi dRisiT aqtiur cxovrebas ewe-

vian, RamiT ki – iZineben. Ees maT dRisiT daxarjuli ener-

giis aRdgenasa da dasvenebaSi exmareba. magram arsebobs 

cocxali organizmebi, romlebic dRisiT isveneben, Ra-

miT ki sakvebis mosapoveblad gamodian. magaliTad, Tag-

vi, Ramura, bu.

dRisiT ufro Tbila, vidre RamiT, bunebac gamo-

cocxlebulia. mcenareebSi fotosinTezi mimdina-

sur. 16

ifiqre

da
imsjele
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1. imsjele me-16 suraTis mixedviT,  rogor traeqtorias 
Semowers Seni skolis Senoba dedamiwis warmosaxviTi 
RerZis garSemo brunvisas.

2. imsjele me-17 suraTis gamoyenebiT, romel kontinentzea 
SuaRame, rodesac evropaSi SuadRea.

 me-19 suraTze gamosaxuli saaTebi sxvadasxva 
qala qebis dros uCvenebs dRis erTsa da imave 
momentSi. romeli qalaqi mdebareobs ufro da-
savleTiT? aRmosavleTiT? Ppasuxi daasabuTe. 

sur. 19

reobs, ris Sedegadac atmosfero JangbadiT ivseba.  

zRvis sanapiroze, mdinareTa xeobebSi dRisiTa da RamiT 

sxvadasxva mimarTulebis qari qris.

Zvel droSi adamianebs ar hqondaT swori warmodgena 

dedamiwis dReRamuri brunvis Sesaxeb. isini fiqrobdnen, 

rom dedamiwa uZravad idga erT adgilas da mze mis garSe-

mo moZraobda. aAm movlenas ukaSirebdnen dedamiwaze dRi-

sa da Ramis monacvleobas.

sur. 17

jgufuri eqsperimenti

dakvirveba dRisa da Ramis monacvleobaze

mocemuli gaqvs:

eleqtronaTura an fanari, Gglobusi.

msvleloba: 

1. ganalage magidaze globusi da anTebuli naTura 
erTmaneTis gaswvriv (sur. 18).

3. daakvirdi globusis naTuriT ganaTebul da 
Crdil Si moqceul naxevarsferoebs. 

D4. daatriale xeliT globusi ise, rom @CrdilSi myo-
fi globusis nawili moeqces naTurisken (mzisken). 
Ddaakvirdi, dedamiwis romeli mxarea ganaTebuli 
da romeli – ara.

	Seadare damzerili movlena dRisa da Ramis monac-
vleobas dedamiwaze.

sur. 18

gaazreba

saSinao davaleba
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5. dedamiwis klimaturi sartylebi

dedamiwis Sua nawili CrdiloeT da samxreT tropi-

kebs Soris yvelaze didi raodenobiT iRebs mzis siTbosa 

da sinaTles. mas cxel siTbur sartyels vuwodebT. tro-

pikebsa da CrdiloeT da samxreT polarul wreebs So-

ris orive naxevarsferoSi – zomieri siTburi sartyeli  

vrceldeba. polaruli wreebidan polusebamde ki civi 

siTburi sartyelia. Yyvela maTganSi gansxvavebuli buneb-

rivi pirobebi da klimatia. klimati amindis mravalwlia-

ni reJimia. dedamiwaze gamoiyofa Svidi ZiriTAadi kli-

maturi sartyeli – Eekvatoruli, ori tropikuli, ori 

zomieri, arqtikuli da antarqtikuli sartylebi (sur. 

21). yvela klimatur sartyelSi misTvis damaxasiTebeli 

amindi (temperatura, tenianoba da sxv.) da bunebrivi pi-

robebia. MmaT Soris mdebare sartylebs ki gardamavals 

uwodeben, esenia – ori subekvatoruli, ori subtropi-

kuli, subarqtikuli da subantarqtikuli. Yyvela garda-

mavali sartyeli, im ori sartyelis Taviseburebebs ata-

rebs, romelTa Sorisac mdebareobs.

ramdeni klimaturi 
sartyelia dedamiwaze?

sur. 21. klimaturi sartylebis ruka

sur. 20 

ekvatoruli

subekvatoruli

tropikuli

subtropikuli

zomieri

subarqtikuli da subantarqtikuli

arqtikuli da antarqtikuli

ifiqre

da
imsjele
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klimatis warmoqmnas siTburi sartylebis garda ga-

napirobebs reliefi, okeaneebisa da zRvebis siaxlove 

da sxva fizikur-geografiuli faqtorebi. klimaturi 

pirobebi dedamiwaze araerTxel Seicvala. Tanamedrove 

periodSi dedamiwaze mimdinareobs daTboba. mas globa-

lur daTbobas uwodeben.

15 maisi klimatis dacvis saerTaSoriso dRea.

1. politikuri (gv. 75) da klimaturi sartylebis rukis da-
xmarebiT moZebne ramdenime qveyana, romelic mdebarobs 
sxvadasxva klimatur sartylebSi da Seavse me-2 cxrili.

2. moamzade proeqti `Tanamedrove klimatis cvlilebebi 
dedamiwaze~.

klimaturiKLKL 

sartyeli KLK
qveynebi

ekvatoruli

tropikuli

zomieri

cxr. 2

1. msoflio klimaturi rukis gamoyenebiT imsjele, ra aris 
imis mizezi, rom klimaturi sartylebi yvela kontinen-
tze gansxvavebulad vrceldeba.

2. Seadare erTmaneTs sxvadasxva siTbur sartyelSi arse-
buli bunebrivi pirobebi (sur. 22).

sur. 22 

civi 

siTburi sartyeli

zomieri 

siTburi sartyeli

cxeli 

siTburi sartyeli

zomieri 

siTburi sartyeli

civi 
siTburi
sartyeli

gaazreba

saSinao davaleba
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ekvatoruli sartyeli ekvatoris gaswvriv orive 

naxevarsferoSi mdebareobs. xasiaTdeba mTeli wlis gan-

mavlobaSi haeris maRali temperaturiT, uxvi naleqebiT 

da gabatonebuli qarebiT `pasatebiT~. pasatebi okea-

nidan qrian kontinentze da notio haeri moaqvT. notio 

hava noyieri niadagebis arsebobas uzrunvelyofs. Naq 

gav rcelebulia notio-ekvatoruli tyeebi (junglebi). 

es zona gansakuTrebulad mdidaria floriTa da fau-

niT. samwuxarod, es tyeebi intensiurad iCexeba. gamoTa-

visuflebul miwebs ki adamiani sxvadasxva miznebisTvis 

iyenebs.

tropikuli sartyeli CrdiloeT da samxreT naxe-

varsferos tropikebis gaswvriv vrceldeba, sadac mTe-

li wlis ganmavlobaSi maRali temperaturaa. hava tro-

pikul sartyelSi Zalian mSralia. Nnaleqebi Zalian mcire 

raodenobiT modis. am sartyelSi ZiriTadad udabnoebi 

da naxevarudabnoebia gavrcelebuli, zogan savanebi da 

naTeli tyeebia. dRisiT Zalian cxela, RamiT ki haeri 

male civdeba, rac udabno adgilebisTvisaa damaxasiaTe-

beli. Mmiuxedavad simSralisa am sartyelSi cxovelTa da 

mcenareTa uamravi saxeoba gvxvdeba.

zomieri sartyeli CrdiloeT naxevarsferoSi yve-

la kontinentzea warmodgenili, samxreTSi ki mxolod 

sam xreT amerikaSi. Yyvelaze mkveTrad weliwadis droebi 

zomier sartyelSia gamoxatuli. zamTari civia, zafxuli 

ki – cxeli. Nnaleqebi sezonebis mixedviT zomierad nawil-

deba, zRvebisa da okeaneebis sanapiroebi SedarebiT uxv-

naleqiania da Tbili, vidre Sidakontinenturi nawilebi. 

6. klimati  da bunebrivi pirobebi

ra gavlenas axdens 
klimati bunebriv 

pirobebze?

sur. 24. junglebi.
ekvatoruli sartyeli

sur. 25. udabno.
tropikuli sartyeli

sur. 23 

cxeli

notio mSrali

zomieri

civi

ifiqre

da
imsjele
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 moiZie damatebiTi informacia internetSi klimaturi 
sartylebis Sesaxeb. airCie qvemoT mocemuli Temebidan 
SenTvis sasurveli da Caatare prezentacia Temaze: 

 1. ekvatoruli klimaturi sartyeli;
 2. tropikuli klimaturi sartyeli;
 3. zomieri klimaturi sartyeli; 
 4. arqtikuli da antarqtikuli klimaturi sartylebi. 

aq gvxvdeba wiwvovani da farTofoTlovani tyeebi, ste-

pebi, tyestepebi, udabnoebi da naxevarudabnoebi. es zona 

adamianis mier TiTqmis mTlianad aTvisebuli da Secvli-

lia. A

arqtikuli sartyeli CrdiloeT polarul wreSia 

moqceuli. aAq TiTqmis mTeli wlis ganmavlobaSi tempe-

ratura uaryofiTia. Ggabatonebulia mudmivi qarebi. Ees 

regioni CrdiloeT yinulovan okeanesa da masSi arsebul 

kunZulebs moicavs. Tovli TiTqmis mTeli wlis ganmav-

lobaSi ar dneba. niadagi ramdenime santimetris siRr-

mezea gayinuli. arqtikuli sartyeli gamoirCeva flo-

risa da faunis simciriT. 

antarqtikuli sartyeli dedamiwaze yvelaze civi 

adgilia. antarqtidaze dafiqsirebul temperaturebs 

Soris udablesia –890C. mudmivi Tovlisa da yinulis sa-

faris miuxedavad, aq mcenareebisa da cxovelebis mcire 

raodenoba gvxvdeba. am zonaSi mudmivi mosaxleoba ar ar-

sebobs. mxolod samecniero (sur. 29) da turistuli miz-

nebisaTvis stumrobs adamiani am regionebs.

 Cveni qveyana zomieri sartylis sazRvarTan, subtro-

pikul sartyelSi mdebareobs. Aaq klimatur Tavisebure-

bebs Savi zRva da kavkasionis qedi ganapirobebs.

 imsjele 23-e suraTis mixedviT, ratom aris gansxvavebu-
li bunebrivi pirobebi sxvadasxva klimatur sartyelSi.

sur. 26.  farTo-
foTlovani tye. 

zomieri sartyeli

sur. 27.  arqtikuli 
sartyeli

sur. 29.  kvleviTi centri antarqtidaze

sur. 28. xavsebi. 
antarqtikuli sartyeli  

gaazreba

saSinao davaleba
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klimaturi sartylebis mravalferovneba dedamiwaze 

ganapirobebs bunebrivi pirobebis Taviseburebebs. kli-

matzea damokidebuli florisa da faunis mravalferov-

neba, niadagis tipebis gavrceleba, sasoflo-sameurneo 

saqmianobis ganviTareba. klimatur pirobebs iTvaliswi-

neben mSeneblobebis, gzebis gayvanis dros da sameurneo 

saqmianobis warmarTvisas.

amindi da klimaturi pirobebi adamianis saqmiano-

bis erT-erTi ganmsazRvreli faqtoria. bunebriv piro-

bebzea damokidebuli misi cxovrebis wesi, sacxovrebeli 

7. klimatis gavlena adamianis saqmianobaze

ra ganapirobebs 
adamianis saqmianobas?

sur. 31. ekvatoruli sartyeli

sur. 32. tropikuli sartyeli

sur. 30 

a b g

a b g

ifiqre

da
imsjele
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1. gamoiyene winare codna, daakvirdi suraTebs (sur. 31-34) 
da aRwere adamianTa saqmianoba sxvadasxva klimatur sar-
tyelSi. 

2. gamoiyene politikuri da klimaturi sartylebis ruka, 
daasaxele qveynebi, sadac ganviTarebulia 31-34-e sura-
Tebze gamosaxuli meurneobis tipebi.   

sur. 33. zomieri sartyeli

sur. 34. arqtikuli sartyeli

sur. 35 

 moiZie informacia, romel qveynebSia ganviTarebuli 35-e 
suraTze mocemuli sportis saxeobebi.

g

b

a

a b g

a b g

saxlis tipi, moTxovnebi sakvebis mimarT, tansacmeli da 

a.S.

klimati moqmedebs adamianis janmrTelobaze da 

ganwyobaze. gansakuTrebulad maRali da dabali tempe-

ratura cudad aisaxeba adamianis janmrTelobaze. ada-

mianis organizmis normaluri funqcionirebisaTvis sau-

keTeso pirobad iTvleba +18 – +260C siTbo.

yvela klimaturi sartyeli met-naklebad aTvisebu-

li da gardaqmnilia adamianis mier. gansakuTrebiT zo-

mieri da subtropikuli sartylebi. xelsayreli buneb-

rivi pirobebi, mdidari mcenareTa da cxovelTa samyaro, 

noyieri niadagi, yovelTvis iyo adamianTa gansaxlebis 

umTavresi piroba.

gaazreba

saSinao davaleba
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2. mzis garSemo dedamiwis moZraobis traeqtoriaa:

a) swori xazi (wrfe);
b) mrudi wiri;
g) texili wiri.

3. ipove aramarTebuli mtkiceba:

a) dedamiwa moZraobs rogorc mzis garSemo, aseve Tavi-
si warmosaxviTi RerZis garSemo da mzesTan erTad ga-
daadgildeba galaqtikaSi;

b) cxeli sartyeli mdebareobs CrdiloeT da samxreT 
tropikebs Soris;

g) ekvatori mdebareobs zomier sartyelSi.

4. ipove aramarTebuli mtkiceba:

a) samxreT naxevarsfero yvelaze met siTbosa da sinaT-
les 22 dekembers iRebs;

b) dedamiwa Tavisi warmosaxviTi RerZis garSemo aRmosav-
leTidan dasavleTis mimarTulebiT brunavs;

g) dedamiwa orbitaze 30 km/wm siCqariT moZraobs.

5. ipove marTebuli mtkiceba:

a) dedamiwa mzis garSemo erT srul bruns 368 DdRe-Ramesa 
da 6 saaTs andomebs;

b) 22 ivniss CrdiloeT naxevarsferoSi yvelaze grZeli 
dRe da yvelaze mokle  Ramea;

g) 23 seqtemberi da 21 marti mzebudobis dReebia.

8. Semajamebeli gakveTili

1. cxrilisa da suraTis mixedviT imsjele dedamiwis  zome-
bisa da moZraobis Sesaxeb

garSemoweriloba polusidan polusamde 40 007 km

ekvatoris garSemoweriloba 40 076 km

mmzidan daSoreba 149 600 000 km

dedamiwis moZraoba mzis garSemo  
 365 dRe, 6 saaTi, 
9 wuTi

dedamiwis moZraoba RerZis garSemo 23 saaTi da 56 wuTi

cxr. 3

ekvatori 40 076 km

d = 12 756 km

1
2

  7
3

1
 k

m

4
0

  0
0

7
 k

m

sur. 36 
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6.  yvelaze adre Tendeba dedamiwis:

 a) aRmosavleT nawilSi;        b) dasavleT nawilSi; 
 g) CrdiloeT nawilSi;           d) samxreT nawilSi.

7. upasuxe SekiTxvebs:

a) ratom aris gansxvavebuli sezonebi CrdiloeT da sam-
xreT naxevarsferoSi?

b) ra ganapirobebs dedamiwaze sxvadasxva klimaturi sar-
tylebis arsebobas?

8. imsjele rukisa da sqemis mixedviT dedamiwis klimaturi 
sartylebis Sesaxeb (sur. 37-38). 

9. Seadare klimaturi sartylebis mier miRebuli mzis ener-

giis raodenoba erTmaneTs.

10. imsjele, ratom gaxda saWiro klimatis dacvis saer-

TaSoriso dRis daweseba. 

11. daukavSire sityvebi dedamiwis klimatur sar t ylebs. 

junglebi

citrusi

Sinauri frinveli

farTofoTlovani tye

golfi

TeTri daTvi

banani

kakao

ananasi

pasatebi

Cai 

udabno

wiwvovani tye

mzesumzira

xorbali

pingvini

Sinauri cxovelebi

CrdiloeTis iremi

hokei antarqtikuli

arqtikuli

zomieri

tropikuli

ekvatoruli

dedamiwis ZiriTadi 

klimaturi sartylebi

tropikuli

ekvatoruli

antarqtikuli

zomieri

arqtikuli

sur. 37 

sur. 38 
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	dedamiwaze siTbo da sinaTle araTanabrad nawildeba, radgan 
dedamiwis warmosaxviTi RerZi daxrilia orbitis mimarT.

	ekvatori warmosaxviTi xazia, romelic dedamiwas Suaze – Crdi-
loeT da samxreT naxevarsferoebad hyofs.

	tropikebi mzis zenituri mdebareobis sazRvrebia.

	polaruli wreebi polaruli dRisa da Ramis sazRvrebia.

	polusebi dedamiwis ukiduresi CrdiloeTi da samxreTi yvelaze 
civi wertilebia.

	mzis garSemo orbitaze moZraobisas, dedamiwa xan uaxlov deba 
mzes, xan Sordeba.

	dedamiwis CrdiloeT da samxreT naxevarsferoSi sezonebi gan-
sxvavebulia.

	23 seqtemberi da 21 marti Semodgomisa da gazafxulis dReRam-
tolobis anu buniobis dReebia.

	22 ivniss zafxulis mzebudobaa, mze zenitSi CrdiloeT tropikze 
imyofeba. am dRes yvelaze grZeli dRe da yvelaze mokle Ramea 
CrdiloeT naxevarsferoSi, samxreT naxevarsferoSi – piriqiT.

	22 dekembers zamTris mzebudobaa, mze zenitSi samxreT tropikze 
imyofeba. am dRes yvelaze grZeli dRe da yvelaze mokle Ramea 
samxreT naxevarsferoSi, CrdiloeT naxevarsferoSi – piriqiT.

	dedamiwis sxvadasxva nawilSi gansxvavebuli droa. dedamiwa 
warmosaxviTi RerZis garSemo dasavleTidan aRmosavleTisaken 
brunavs. mze jer aRmosavleT naxevarsferos anaTebs Semdeg ki 
dasavleTs.

	dedamiwaze 7 ZiriTadi da 6 gardamavali klimaturi sartyelia.

	yvela klimatur sartyels Tavisi maxasiaTeblebi aqvs. haeris 
temperatura, naleqebi, gabatonebuli qarebi ganapi robebs niada-
gis tipebis, florisa da faunis mravalferovnebas.

	klimatis mravalferovneba dedamiwaze gansazRvravs adamia nis 
saqmianobis tips.

me-6 Tavis mokle daskvnebi:
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Tavi

xmeleTis reliefis 

cvlilebebi

	rogor yalibdeba reliefis dadebiTi da uaryofiTi 

formebi;

	rogori mTebi da vakeebi arsebobs;

	ra cvlilebebi xdeba dedamiwis zedapirze, Sinagani da 

garegani Zalebis moqmedebis Sedegad;

	dedamiwis zedapirze adamianisa da bunebrivi movle-

nebis  zemoqmedebis Sedegebs.

Seiswavli:

	aRwero da ikvlio nacnobi bunebrivi garemo;

	aRwero nacnob garemoSi reliefis cvlilebebis maga-

liTebi;

	gamoTqva varaudi, ra bunebrivi da xelovnuri pro-

cesebis Sedegi SeiZleba iyos dedamiwis zedapiris 

cvlilebebi;

	ganixilo dedamiwis zedapirze mimdinare cvlile-

bebis mniSvneloba cocxali samyarosaTvis.

SeZleb da daeuflebi:
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dedamiwis zedapiri uswormasworoa. misi Camoyali-

beba da saxecvlileba Cveni planetis Seqmnidan dRemde 

SeuCereblad mimdinareobs. xmeleTis zedapiris, okea-

nisa da zRvis fskeris uswormasworobaTa erTobliobas 

reliefi hqvia.

reliefis ZiriTadi formebia: mTebi da vakeebi. maTi 

ganlageba dedamiwaze araTanabaria, zogan mTebi War-

bobs, zogan – vakeebi. reliefis formebis sidide, war-

moSoba, asaki da ganviTarebis istoria gansxvavebulia.

reliefis amozneqil formebs dadebiTs uwodeben 

(sur. 2), Cazneqils ki – uaryofiTs (sur. 3). formaTa si-

didis mixedviT gamoyofen: planetarul – mega, makro, 

sur. 3. reliefis uaryofiTi formasur. 2. reliefis dadebiTi forma

rogor iqmneba 
reliefis formebi?

sur. 1. reliefis sxvadasxva formebi – mTa da vake

ifiqre

da

imsjele

1. reliefis formebi
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mezo, mikro da nano formebs. es saxelwodebebi relie-

fis formebis sididezea damokidebuli. planetaruli 

formebi – kontinentebi da okeaneebis kalapotebia. mega 

formebi milionobiT kvadratul kilometrzea gadaWi-

muli, magaliTad, amazonis dablobi, kavkasionis mTebi. 

makro kidev ufro mcire – aTasobiT kvadratuli kilo-

metris farTobis mqone reliefis formebia da a.S.

reliefis sxvadasxva formebis arseboba, dedamiwis 

qerqze moqmedi Sinagani da garegani Zalebis zemoqmede-

bis Sedegia. dedamiwis Sinagani Zalebia miwisZvrebi, vul-

kanebi da dadamiwis qerqis moZraoba. garegani Zalebia 

qaris, mzis da wylis energia. es ori Zala urTierTsapi-

rispirod moqmedebs. Sinagani Zalebis moqmedebiT de-

damiwaze Cndeba uswormasworo formebi – warmoiqmneba 

mTebi da vakeebi. garegani procesebi ki gardaqmnis da am-

cirebs dedamiwis uswormasworo formebs – Slis mTebs. 

es procesebi TiTqmis uwyvetad mimdinareobs, amitom de-

damiwis zedapiri cvlilebebs mudmivad ganicdis.

reliefs sxvadasxva miznebiT Taviseburad cvlis 

adamianic. ZvelTaganve kacobriobis mizani Cveni plane-

tis yvela `resursis~ misTvis sasargeblod gamoyenebaa, 

magram misi zemoqmedeba uaryofiTad ar unda aisaxos bu-

nebaze.

reliefis mravalferovneba mniSvnelovani klimat-

warmomqmneli faqtoria. is gavlenas axdens florisa da 

faunis gavrcelebaze, adamianTa saqmianobaze, wes-Cveu-

lebebze da sxv.

 msoflios fizikur rukaze moZebne kontinentebi da 
okeaneebi da daadgine, ramdeni planetaruli reliefis 
formaa dedamiwaze.

Sinagani garegani

sur. 5

1. me-4 suraTis mixedviT imsjele, rogor 
moqmedebs Sinagani da garegani Zalebi 
dedamiwis reliefis cvlilebaze.

2. Seavse carieli wreebi (sur. 5). romeli 
reliefwarmom qmneli procesebi mie-
kuTvneba dedamiwis Sinagan da garegan 
Zalebs?

sur. 4

b) daSlili qani gadaadgilde-
ba daxrilobis mimarTulebiT  

garegani Zalebis mier
Secvlili reliefi

mTebi 
iSleba

Sinagani Zalebis mier
Secvlili reliefi

a) dedamiwis qerqis 
vertikaluri moZraoba

amaRleba

amaRleba,
daweva

gaazreba

saSinao davaleba
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mTebi dedamiwis amozneqili – dadebiTi formebia, 

isini Cveni planetis yvela kontinentze gvxvdeba. mTebs 

zedapiris farTobis daaxloebiT 45% ukavia.

dedamiwis zedapirze erTnairi mTebi TiTqmis ar ar-

sebobs, radgan gansxvavdebian warmoSobis, asakis, for-

mis, simaRlis da kalTebis daxrilobis mixedviT. 

mTis Semadgeneli nawilebia – Ziri anu fuZe, kalTa da 

wvero. 

simaRlis mixedviT mTebi iyofa, dabal – zRvis doni-

dan 1000 metramde simaRlis, saSualo – zRvis donidan 

1000-2000 metramde simaRlis da maRal mTebad, romelTa 

simaRle 2000 metrs aWarbebs.

saSualo da dabali simaRlis mTebs miekuTvneba, maga-

liTad, uralis mTebi evropisa da aziis sazRvarze, skan-

dinaviis mTebi evropaSi. es mTebi asakiT Zveli mTebia da 

nel-nela iSlebian da dabldebian.

maRalia iseTi axalgazrda mTaTa sistemebi, rogo-

ricaa, magaliTad: kavkasioni, himalai, andebi da kordi-

lierebi. isini dedamiwis qerqis moZraobis Sedegad je-

rac maRldebian.

erTimeoris miyolebiT ganlagebuli mTebi qedebs 

qmnis. mTebis aseTi jgufebi SesaZlebelia, aseulobiT 

kilometrzec ki iyos gadaWimuli, magaliTad, kordi-

lierebi da andebi, erTiani mTaTa sistemaa. is ori kon-

tinentis – CrdiloeT da da samxreT amerikis dasavleT 

wynarokeanur sanapiros miuyveba uwyvetad. misi mTlia-

ni sigrZe 18 000 kilometrze metia. alpur-himalauri 

mTaTa sistema ki afrikis Crdilo – dasavleT nawilidan 

avstra liamdea gadaWimuli, maT SemadgenlobaSi Sedis 

kavkasionis mTebi (sur. 8).

2. mTebi

sad mdebareobs 
dedamiwaze yvelaze 

maRali adgili?

sur. 6. himalais mTebi

ifiqre

da
imsjele

sur. 7. apalaCis Zveli 
mTebi CrdiloeT 

amerikaSi
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erTmaneTze gadajaWvuli mTis masivebi mTian mxa-

reebs qmnian. mTiani mxareebi anu mTianeTebi gamorCeu-

lad amaRlebulia mimdebare dablobebTan SedarebiT. 

aseTia, magaliTad, saqarTvelos samxreT mTianeTi, pami-

ri aziaSi.

qedze arsebul simaRleTa SemaerTebel pirobiT xazs 

Txemi ewodeba. qedze yvelaze Cadablebul adgils uRel-

texili hqvia. uReltexilebi mTebze gadasasvlelad 

mosaxerxebeli adgilebia da maTze gzebi gahyavT. Cvens 

qveyanaSi bevri uReltexilia, magaliTad, gomboris, go-

derZis, naqeralas.

dedamiwaze yvelaze maRali mTaa everesti (jomo-

lungma), misi simaRle 8848 m-ia, is aziaSi tibetis 

mTianeTze mdebareobs (sur. 6). saqarTvelos umaRlesi 

mwvervalia Sxara, romelic svaneTis kavkasionze 5068 m 

simaRleze mdebareobs (sur. 9).

maRal mTebSi klimati gacilebiT civia, amitom aq 

mcenareTa da cxovelTa samyaro gansxvavebulia.

1. saqarTvelos fizikur rukaze (gv. 74) moZebne: goderZis, 
naqeralas, gomboris uReltexilebi. saqarTvelos ro-
mel nawilSi mdebareoben isini?

2. moiZie informacia yvela kontinentis umaRlesi mwver-
valebis simaRlis Sesaxeb da msoflio fizikuri rukis 
saSualebiT moZebne isini.

1. imsjele, ratom uwodeben zogierT mTaTa sistemas axal-
gazrdas, zogs ki – Zvels.

2. daakvirdi rukas (sur. 8), aRmoaCine alpur-himalaur mTa-
Ta sistemaSi Semavali kavkasionis mTebi.

kordilierebi da 

andebi, msoflios 

ugrZesi mTaTa sistema.

alpur-himalauri 

mTaTa sistema.

sur. 8   

CrdiloeTi
amerika

samxreTi
amerika

afrika

evrazia

avstralia

wynari
okeane

wynari
okeane

atlantis
okeane

indoeTis
okeane

sur. 9. Sxara

gaazreba

saSinao davaleba
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vake xmeleTis vrceli ubania, romelsac swori an 

borcviani zedapiri aqvs. 

ganasxvaveben ori tipis vakes: brtyels da borcvians. 

brtyel vakes met-naklebad swori zedapiri aqvs (sur. 11). 

borcvian vakeze swor zedapirs sxvadasxva zomis bor-

cvebi enacvleba (sur. 12). brtyeli vakeebis magaliTia Si-

raqis vake Cvens qveyanaSi, dasavleT cimbiris vake aziaSi. 

borcvian vakeebs miekuTvneba: ivris zegani saqarTveloSi, 

aRmosavleT evropis vake evropaSi. borcviani vakeebi 

dedamiwis zedapirze SedarebiT ufro xSirad gvxvdeba. 

vakeebi sxvadasxva simaRleze mdebareobs. vake, rom-

lis zedapiri zRvis donidan 200 metramde simaRleze 

mdebareobs – dablobia. saqarTveloSi aseTia kol-

xe Tis dablobi, amazonis dablobi samxreT amerikis 

kontinentze. im vakeebs, romlebic zRvis donidan  

200-500 met ramde mdebareobs, maRlobs uwodeben. maga-

liTad, imereTis maRlobi saqarTveloSi, volgis pira 

maRlobi evropaSi. 

vakeebs, romelTa zedapiri zRvis donidan 500 metrze 

maRla mdebareobs, zegnebs uwodeben. magaliTad, ivris 

zegani saqarTveloSi, tibetis zegani aziaSi.

dedamiwaze arsebobs adgilebi, romlebic zRvis 

doneze dabla mdebareobs. msoflioSi yvelaze dabali 

3. vakeebi

romelia dedamiwaze 
yvelaze didi dablobi?

sur. 10. amazonis dablobi 

sur. 11. brtyeli vake sur. 12. borcviani vake

ifiqre

da
imsjele
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sur. 13. sxvadasxvagvarad aTvisebuli vake-reliefi

ad gilia mkvdari zRva. is zRvis doneze 411 metriT dabla 

mdebareobs. kaspiispira dablobi zRvis donidan –28 

metrzea. 

dedamiwis udidesi vakeebia: amazonis dablobi (sur. 

10), aRmosavleT CineTis vake, ind-gangis dablobi, didi 

vakeebi CrdiloeT amerikaSi. 

dedamiwis mosaxleobis didi nawili vakeebze cxov-

robs. vake reliefze ufro advilia sameurneo saqmianobis 

warmarTva da dasaxlebuli punqtebisaTvis pirobebis 

Seqmna. msoflios udidesi qalaqebi mdinarispira 

vakeebzea gaSenebuli (sur. 13 a). marcvleulis mindvrebi, 

xilis plantaciebi, sasoflo-sameurneo kulturebi 

umetes wilad vakeebze mohyavT (sur. 13 b). Tumca 

arsebobs dedamiwaze iseTi vakeebic, romlebic saerTod 

ar aris dasaxlebuli, an mcired dasaxlebulia. rogorc 

wesi, aseT adgilebSi bunebrivi pirobebi araxelsayrelia 

mudmivi mosaxleobis arsebobisaTvis. aseTia Zalian 

cxeli an civi adgilebi, magaliTad, afrikisa da 

avstraliis udabnoebi, an dedamiwis CrdiloeT nawilSi 

arsebuli tundrebi.

 saqarTvelos fizikuri rukis mixedviT imsjele, mTebs 
ufro meti farTobi ukavia Cvens qveyanaSi Tu vakeebs.

1. saqarTvelos fizikur rukaze moZebne Siraqis vake, 
kolxeTis dablobi, ivris zegani, alaznis vake, Sida da 
qvemo qarTlis vakeebi.

2. moZebne msoflio fizikur rukaze dasavleT cimbi-
ris vake, aRmosavleT evropis vake, tibetis zegani, kas-
piispira dablobi, aRmosavleT CineTis vake, ind-gangis 
dablobi da amazonis dablobi. 

a b

gaazreba

saSinao davaleba
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4. reliefis formebis warmoqmna – 
 Sinagani Zalebis moqmedeba

dedamiwas uzarmazari Sinagani energia gaaCnia. mas 

SeuZlia dedamiwis qerqis didi nawilebis vertikaluri 

mimarTulebiT awev-daweva da horizontaluri gadaad-

gileba. es procesebi dedamiwis wiaRSi mimdinareobs da 

saxes ucvlis mis zedapirs. Sinagani Zalebis moqmedebas 

ekuTvnis miwisZvrebi da vulkanebi, aseve dedamiwis ze-

dapiris vertikaluri da horizontaluri moZraoba. Si-

nagani Zalebis moqmedebiT Cvens planetaze warmoiqmneba 

mTebi, maRlobebi, dablobebi, okeanuri qvabulebi.

dedamiwis qerqis da liTosferos zeda fenebis ver-

tikaluri moZraoba, TiTqmis SeumCnevelad, mudmivad 

mimdinareobs. misi Sedegebi ki drois xangrZliv monak-

veTSi vlindeba. es moZraoba gulisxmobs dedamiwis rome-

lime ubnis amaRlebas an daZirvas. cvlilebebs dedamiwis 

nebismieri adgili ganicdis. msoflioSi amis magaliTebi 

bevria, CaZiruli qalaqebi, tyeebi, an piriqiT zRvebs da-

Sorebuli navsadgurebi. zogjer dedamiwis garkveuli 

ubani daZirvis Semdeg amaRlebas iwyebs, an piriqiT amaR-

lebas daZirva enacvleba.

miwisZvra dedamiwis wiaRidan momdinare biZgebia, ro-

melic mis zedapirze sxvadasxva siZlieris ryevebs iw vevs. 

is liTosferuli filebis horizontaluri gadaadgile-

bisas xdeba. miwisZvrebis gavrcelebis areals seismur 

sartylebs uwodeben. miwisZvrebis Sedegad mniSvnelo-

van cvlilebebs ganicdis dedamiwis zedapiri, warmoiq-

mneba sxvadasxva saxis formebi (sur.15). SesaZloa moxdes  

zRvis sanapro zolis gadanacvleba qerqis awevis an dawe-

vis xarjze, zedapirze gaCndes Rrma napralebi, mdinaris 

xeobaSi warmoiSvas tba da a.S.

romeli Sinagani 
procesebi qmnis 

reliefis formebs?

sur. 14. vulkanis amofrqvevamde da amofrqvevis Semdeg

sur. 15. miwisZvramde da 
miwisZvris Semdeg

ifiqre

da
imsjele



63Tavi 7. xmeleTis reliefis cvlilebebi

1. moiZie informacia da aRwere Sens sacxovrebel adgil-
Tan axlos dedamiwis qerqis awevis an dawevis faqtebi.

2. romeli faqtebiT dasturdeba dedamiwis qerqis mudmivi 
moZraoba?

vulkani mTaa, saidanac dedamiwis siRrmeSi arsebuli 

lava amoifrqveva. vulkanis amofrqvevis Sedegad saxe ec-

vleba reliefs, Cndeba axali formebi – vulkanuri mTebi 

da vakeebi, okeaneebidan amoimarTeba kunZulebi (sur. 16), 

vulkanis kraterSi SeiZleba warmoiqmnas tba. vulkanebis 

gavrceleba dedamiwis seismur sartylebs emTxveva. seis-

muri sartylebi isevea gavrcelebuli zRvebsa da okea-

neebSi, rogorc xmeleTze.

 me-17 da me-18 suraTebis mixedviT imsjele dedamiwis 
qerqis moZraobis Sesaxeb.

sur. 17. Zv. w. aR. VI saukuneSi daarsebuli an-
tikuri qalaqi dioskuriis naSTi dRevande-
li soxumis adgilze.

sur. 18. italiis qalaq pocuoliSi `sera-
pisis taZris~ nangrevebi Zv. w. aR. II s. da-
Zirvisa da amaRlebis Sedegad mis sveteb-
ze zRvis cocxali organizmebis naSTebia 
SemorCenili.

sur. 16. kunZul 
islandiasTan 
1963 wels okeaneSi 
vulkanuri 
amofrqvevis 
Sedegad warmoiqmna 
kunZuli surtsei 

gaazreba

saSinao davaleba
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5. reliefis saxelcvlileba, garegani procesebi

garegani procesebi dedamiwis qerqis zeda nawilSi 

mimdinareobs. is gamowveulia garegani Zalebis – mzis, qa-

ris, wylisa da cocxali organizmebis moqmedebiT. gare-

gani procesebia: qanebis fizikuri da qimiuri gamofit-

va, wylis zemoqmedebiT xmeleTis zedapiris gadarec xva 

– erozia, naSali masalis gadatana da akumulacia (da-

groveba), zRvis talRebis damangreveli moqmedeba sa-

napiroebze – abrazia da miwisqveSa wylebis moqmedebiT 

miwisqveSa mRvimeebisa da gamoqvabulebis warmoqmna, 

myinvaris moqmedeba.

Qqanebis fizikuri gamofitva sxvadasxva mizeziT xde-

ba. magaliTad: temperaturis dReRamuri da sezonuri 

cvalebdoba, wylis gayinva da qaris moqmedeba. mTis qa-

nebs dRisiT mcxunvare mzis sxivebi axurebs da masSi ar-

sebul napralebs afarTovebs. napralebSi wyali Jonavs 

da RamiT siciveSi iyineba. Aamas emateba qaris moqmedebac. 

wylis, qarisa da mzis moqmedebiT, mTebi sabolood lo-

debad imsxvreva (sur. 20).

Qqimiuri gamofitvis dros qanebis Semadgenloba ic-

vleba. wylisa da masSi gaxsnili sxvadasxva nivTierebis 

zemoqmedebiT maRali temperaturis pirobebSi qanebi iS-

leba da gardaiqmneba.

cocxali organizmebi – mcenareebi da cxovelebic 

zemoqmedeben qanebze. nebismieri zomis Mmcenaris fesvs 

SeuZlia droTa ganmavlobaSi qanis daSla. mcenareTa da 

cxovelTa xrwnis dros gamoiyofa mJavebi, romlebic qa-

nebs angreven da Slian. Yyvela es procesi TiTqmis yovel-

Tvis erTdroulad mimdinareobs. maRal mTebsa da civ 

sartylebSi ufro metad fizikuri gamofitva moqmedebs, 

cxel da tenian adgilebSi ki – qimiuri.

sur. 19. abraziis Sedegi

romeli garegani 
procesebi cvlis 

reliefs?

sur. 20. gamofituli 
mTebi 

sur. 21. mdinaris xeoba

ifiqre

da
imsjele
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wyals SeuZlia Secvalos reliefi Tavisi damangre-

veli ZaliT. Mmdinareebi dinebis procesSi Slian qans, ga-

daaqvT is erTi adgilidan meoreze (sur. 21). mTaSi mdina-

reebi swrafad miedineba. dinebis procesSi daSlili 

qani gadaadgildeba da vake reliefze nel-nela ileqeba, 

grov deba da reliefis dadebiT formebs qmnis.

zRvebisa da okeaneebis sanapiroebze talRebi nel-ne-

la angreven sanapiro zolze mdebare mTebs da sabolood 

vaked gadaaqceven (sur. 19).

wylebi miwisqveS CaiJOoneba. is advilad fitavs da 

angrevs zogierTi saxis rbil qans, magaliTad, kirqvas, 

TabaSirs. aseT adgilebSi nel-nela miwisqveSa Rruebi – 

mRvimeebi Cndeba. maTi masStabebi gansxvavebulia da da-

mokidebulia rbili qanebis gavrcelebis arealebze (sur. 

22).

myinvarebis moqmedebiT reliefis formebis cvlile-

ba xSiria. mTian regionebSi myinvarebi moZraoben. isini 

gadaadgildebian simZimis Zalis mimarTulebiT (sur. 23). 

moZraobisas Tan didi raodenobiT naSali masala Camo-

aqvT. rodesac yinuli dneba, CamoSlili qani rCeba da re-

liefs formas ucvlis.

Qqarebi gansakuTrebiT damangrevlad moqmedeben ga-

SiSvlebul qanze. iq, sadac niadags mcenareuli safari 

faravs, misi Sedegebi naklebad SesamCnevia. Qqars SeuZ-

lia Sor manZilze gadaitanos qviSa da naSali masala. 

udabnoebSi qaris saSualebiT warmoiqmneba qviSis moZra-

vi mTebi – diunebi da barxanebi (sur. 24).

dedamiwaze moqmedi garegani procesebis Sedegad 

icv leba (xSir SemTxvevaSi uaresdeba) cocxali organiz-

mebis saarsebo garemo. es ki maTi mravalferovnebis Sem-

cirebas iwvevs.

sur. 24. udabnos 
moZravi mTebi

1. imsjele sqemisa da suraTis (sur. 22) 
mixedviT mRvimeebis warmoqmnis proce-
sis da Sedegis Sesaxeb.

2. imsjele, ratom uwodeben udabnos qvi-
Sis mTebs moZravs.

 moiZie informacia saqarTveloSi miwisqveSa mRvimeebis – 
`axali aTonis~, ̀ promeTes~ Sesaxeb. Caatare prezentacia.

sur. 22. mRvime

sur. 23. myinvaris 
moZraoba

a

b

gaazreba

saSinao davaleba
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6. rogor cvlis reliefs  
 bunebrivi movlenebi

dedamiwaze moqmedebs garegani da Sinagani Zalebi. es 

Zalebi cvlis dedamiwis zedapirs da reliefis formebs 

ayalibebs.

bunebriv movlenebsac SeaqvT Tavisi wvlili relie-

fis formebis CamoyalibebaSi. gansakuTrebiT iseTi ka-

tastrofuli xasiaTis bunebriv movlenebs, rogoricaa: 

wyaldidoba, wyalmovardna, mewyeri, Rvarcofi, zvavi, 

myinvaris moqmedeba da sxva.

wyaldidoba sezonuri movlenaa. gazafxulze wvime-

bisa da Tovlis dnobis gamo mdinare kalapotidan gad-

modis. gadmosuli wyali irgvliv mcenareulobiT dafa-

rul adgilebs – Walas faravs. wyaldidobebis Sedegad 

Wala mdinaris mier gadatanili masaliT ivseba da saxes 

ucvlis adgils (sur. 26, 27).

wyalmovardna wylis donis swrafi, uecari matebaa, 

rac Zlieri wvimebiTaa gamowveuli. mas iseTive Sedegebi-

sa da zaralis motana SeuZlia, rogorc wyaldidobas. 

wvimebis dros dedamiwis zedapiridan Camonadeni  

wyali recxavs niadagis zeda fenebs. gansakuTrebiT swra-

fad xdeba es iseT cicabo kalTebze, romelic mcenareu-

lobiT ar aris dafaruli. Camonaden wyals niadagi ereva 

da simZimis ZaliT eSveba qvemoT, ferdobis daxrilobis 

mimarTulebiT. am movlenas mewyeri hqvia (sur. 25). mcena-

reebiT dafaruli zedapiri niadags akavebs, radgan maTi 

fesvebi wyals iwoven. gaCexil ferdobebze ki niadagi ad-

vilad Camoirecxeba. mewyers iseTive damangreveli Zala 

aqvs, rogorc sxva stiqiebs.

ra iwvevs stiqiur 
movlenebs?

sur. 25. mewyeri

sur. 26.wyaldidoba

sur. 27. wyaldidobis 
Sedegebi

ifiqre

da
imsjele
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Rvarcofi talaxiani da qvatalaxiani nakadia. igi 

wylis nakadTan erTad modis. Rvarcofi mTis mdinaris 

auzebSi Zlieri wvimebisa da miwisZvrebis Sedegad war-

moiqneba. mis mier xSirad ifareba dasaxlebebi, naxnav- 

naTesebi, gzebi da sxva.

zvavi mTis ferdobze moZravi Tovlis masaa. igi did 

manZilze gadaadgildeba (sur. 28). moZraobisas is safr-

Txes uqmnis adamianebsa da dasaxlebul punqtebs. zvavsa-

SiSi adgilebi ZiriTadad utyeo, gaCexili ferdobebia.

kldezvavi wvimebis an Tovlis dnobis periodSi dax-

ril ferdobebze warmoiqmneba. didi raodenobiT CamoS-

lili qani simZimis ZaliT qvemoT eSveba da grovdeba (sur. 

29). mas SeuZlia avtomagistralebis, xeobis gadaketva da 

mdinaris dagubeba. amis Sedegad SesaZloa tba gaCndes 

(sur. 30).

ama Tu im stiqiuri movlenis Sedegebisgan mosaxleo-

bis dacva SesaZlebelia winaswari samuSaoebis Catare-

biT. am mizniT adamianebi atareben sxvadasxva samuSaoebs: 

mdinareTa kalapotebSi ageben jebirebs, amwvaneben zvav 

da mewyersaSiS zonebs, terasebad amuSaveben ferdobebs.

 31-e suraTis mixedviT aRwere, ra dacviTi sa-
muSaoebi tardeba stiqiis Tavidan asacileb-
lad.

 moiZie informacia, romeli stiqiuri bunebri-
vi movlenebi Warbobs saqarTveloSi, daadgine 
maTi gamomwvevi mizezebi.

sur. 28. zvavi

sur. 30. kldezvavis 
Sedegad gaCenili tba

sur. 29. kldezvavi

sur. 31 

gaazreba

saSinao davaleba
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7. rogor cvlis reliefs adamiani

adamiani Tavisi saqmianobiT uZvelesi droidan cvlis 

garemos. igi ganviTarebis yvela etapze bunebaze zemoQq-

medebiT moipovebs materialur resurss. adamianis ze-

moqmedeba bunebaze bolo ori aseuli wlis ganmavlobaSi 

gansakuTrebulad masStaburi gaxda.

mosaxleobis siWarbis gamo izrdeba dasaxlebuli ad-

gilebis farTobebi. didi qalaqebis infrastruqturis 

mosawyobad uzarmazar miwisqveSa afeTqebebs awarmoeben. 

gahyavT miwisqveSa satransporto gvirabebi, eleqtro, 

bunebrivi airis, wyalgayvanilobis sistemebi. igeba wyal-

sacavebi, kaSxlebi, xdeba Waobebis daSroba, xelovnuri 

kunZulebis mSenebloba, tyeebis gaCexva. es samuSaoebi 

reliefis xelovnur da swraf cvlilebebs iwvevs.

Zvirfasi liTonebis mopovebisas adamiani Txris 

uzarmazar karierebs (sur. 32). qvanaxSiris maRaroebi-

dan amotanili masala – uzarmazari miwayrilebi saxes 

ucvlis reliefs (sur. 33).

kaSxlebis Seneba xels uSlis mdinareTa mier naSali 

masalis gadatanasa da zRvis SesarTavTan dagrovebas. es 

aisaxeba sazRvao sanapiro plaJebze. isini viwrovdeba da 

Semdgom maT xelovnuri gziT afarToeben.

mogwonT Tu ara adamianis 
mier Secvlili garemo?

sur. 34. iaponia. xelovnuri kunZuli

sur. 32. almasis karieri

sur. 35. jebirebi niderlandebis sanapiroze

sur. 33.  miwayrili

ifiqre

da
imsjele
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 miRebuli informaciis safuZvelze imsjele, romeli 
saq mianoba SeiZleba CaiTvalos bunebaze dadebiT da  
ua r yofiT zemoqmedebad. 

sur. 37. 13 ivnisis 
wyaldidoba TbilisSi

adamiani Cexavs tyeebs da am miwebs saxnavad iyenebs. 

masze zedapiruli wylebis (wvima) moqmedeba niadagis 

erozias – gamofitvas iwvevs. niadagis gamofitvis Sede-

gad mosavali aRar modis. erTi santimetri sisqis niada-

gis warmosaqmnelad ki daaxloebiT 200-300 welia saWiro. 

aziis qveynebSi mosaxleobis siWarbis da adgilis 

simciris gamo xSiria zRvaSi xelovnuri kunZulebis mSe-

nebloba (sur. 34).

dedamiwis qerqis zogierTi ubani iZireba an piriqiT 

zeviT iwevs. adgilebSi, sadac daweva intensiuria, mud-

mivi napirdacviTi samuSaoebi mimdinareobs. magaliTad, 

niderlandebis sanapiroebs mudmivad afarToeben, age-

ben jebirebs (sur. 35).

2014 wlis 13 ivniss, q. TbilisTan adidda md. vere, 

Camowva mewyeri da sabolood Rvarcoful nakadad Ca-

moyalibda (sur. 37). wyaldidobas Seewira adamianTa si-

cocxle, ganadgurda Tbilisis zooparki, daingra mrava-

li sacxovrebeli saxli. stiqia gamowveuli iyo mdinaris 

xeobaSi adamianebis araswori samSeneblo da sameurneo 

saqmianobiT.

adamianis zemoqmedeba reliefze Tavisi masStabebiT, 

ar CamorCeba bunebriv procesebs. is TiTqmis yovelTvis 

arasasurvelia. mas Tan axlavs ekologiuri cvlilebebi. 

ifiteba niadagi, mcirdeba mcenareTa da cxovelTa sa-

xeobebi.

diagrama 1

2,0

1,5

1,0

0,5

0
me-20 

saukunis 
bolo

2005 weli

mln. 
heqtari

sur. 36. amazonis tye

1. imsjele rukisa (sur. 38) da diagramis mixedviT tyeebis 
gaCexvis masStabebze da Sedegebze.

sur. 38.  
a)  tyis farTobi1980 weli b) tyis farTobi 2005 weli

2. warmoidgine, rom adgen kanons tyis dacvis Sesaxeb. ro-
mel sakiTxebs Seitandi Sens kanonSi? pasuxi daasabuTe. 

gaazreba

saSinao davaleba
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8. Semajamebeli gakveTili
1. azrobrivad SearCie saWiro sityvebi da winadadebaSi 

Seav se gamotovebuli adgilebi. 

sityvebi:  
garegani, uaryofiTs, Sinagani, dadebiTs.

	reliefis amozneqil formebs ..... uwodeben, Cazneqils ki 
–  .....  . 

	..... Zalebis moqmedeba ganapirobebs dedamiwis uswor-
masworo zedapiris arsebobas. ..... procesebi ki mimarTu-
lia uswormasworo zedapiris Semcirebisaken. 

2.  imsjele sqemis mixedviT dedamiwis Sinagani da garegani 
Zalebis moqmedebis Sesaxeb.  

3. ipove aramarTebuli mtkiceba

a) himalai, andebi, kordilierebi da kavkasioni axalgazrda 
mTaTa sistemebia, isini dedamiwis qerqis moZraobis Se-
degad jerac maRldebian.

b) uralisa da skandinaviis mTebi asakiT Zveli mTebia da 
nel-nela iSlebian da dabldebian.

g) vake reliefze rTulia sameurneo saqmianobis warmarTva 
da dasaxlebuli punqtisaTvis infrastruqturis mowyo-
ba.

vulkani miwisZvra

dedamiwis

qerqis moZraoba

Sinagani Zalebi

mdinareebis

moqmedeba

talRebis

moqmedeba

adamianis

moqmedeba

myinvaris

moqmedeba

qaris

moqmedeba

garegani Zalebi
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4. aRmoaCine da gaaswore Secdomebi 

a) wyalmovardna sezonuri movlenaa. gazafxulobiT wvi-
mebisa da Tovlis dnobis gamo mdinare kalapotidan 
gadmodis. 

b) wyaldidoba wylis donis swrafi, uecari matebaa, rac 
Zlieri wvimebiTaa gamowveuli.

g) wvimebis dros dedamiwis zedapiridan Camonadeni wya-
li recxavs niadagis zeda fenebs. Camonaden wyals  nia-
dagi ereva da simZimis ZaliT eSveba qvemoT, ferdobis 
daxrilobis mimarTulebiT. am movlenas Rvarcofi 
hqvia.

d) mewyeri talaxiani da qvatalaxiani nakadia.  mewyeri 

mTis mdinaris auzebSi Zlieri wvimebisa da miwisZvre-

bis Sedegad warmoiqneba.

e) kldezvavi mTis ferdobze moZravi Tovlis masaa. igi 
did manZilze gadaadgildeba. moZraobisas is safr-
Txes uqmnis adamianebsa da dasaxlebul punqtebs. 

v) zvavi wvimebis an Tovlis dnobis periodSi daxril 
ferdobebze warmoiqmneba. didi raodenobiT CamoSli-
li qani simZimis ZaliT qvemoT eSveba da grovdeba. 

5. 39-e suraTze gamosaxulia erTi da igive myinvari sxva-
dasxva periodSi. daakvirdi da Seadare erTmaneTs a da b 
fotoebi. imsjele, romeli garegani Zalebis moqmedebiT 
Seicvala garemo. 

6. me-40 suraTebze gamosaxulia Tbilisis erT-erTi ubani 
sxvadasxva periodSi. daakvirdi, Seadare erTmaneTs a da 
b fotoebi da ipove gansxvaveba. imsjele, rogor Secvala 
adamianma garemo. 

Tanamedrove saxe

sur. 39. myinvari sur. 40. Tbilisi

XX saukunis dasawyisi 

a

b

a

b
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	xmeleTis zedapiris uswormasworobas reliefi hqvia.

	reliefis ZiriTadi formebia mTebi da vakeebi.

	dedamiwis amozneqil formebs dadebiTs uwodeben, Caz neqils ki – 
uaryofiTs.

	dedamiwis zedapirze moqmedebs Sinagani da garegani Zalebi, rom-
lebic qmnian reliefis uswormasworo formebs.

	dedamiwis zedapiri mudmivad ganicdis cvlilebebs .

	mTebi dedamiwis dadebiTi formebia. yvelaze maRali mTa aris 
everesti, romlis simaRle 8848 metria. saqarTvelos umaRlesi 
mwvervalia Sxara. misi simaRlea 5068 metri.

	dedamiwis ugrZesi mTaTa sistemebia kordilierebi ande biT da 
alpur-himalauri mTaTa sartyeli.

	vake xmeleTis vrceli ubania, romelsac swori an borcviani zeda-
piri aqvs.

	vakeebs Soris farTobiT yvelaze didi amazonis dablobia. 

	yvelaze dabali adgili dedamiwaze zRvis donidan 411 met riT 
dabla mdebareobs.

	dedamiwis qerqi, Sinagani energiis moqmedebiT rogorc hori-
zontalurad ise vertikalurad gadaadgildeba.

	garegani procesebi dedamiwis qerqis zeda nawilSi mimdina reobs. 
is gamowveulia garegani Zalebis – mzis, qaris, wylisa da cocxali 
organizmebis moqmedebiT.

	zogierT katastrofuli xasiaTis bunebriv movlenas SeuZ lia ga-
moiwvios cvlilebebi dedamiwis zedapirze.

	wyaldidoba, wyalmovardna, mewyeri, Rvarcofi, zvavi, klde zvavi 
is bunebrivi movlenebia, romlebic cvlis dedamiwis zedapirs.

	adamiani Tavis mxriv cvlis dedamiwis reliefs Tavisi sameur-
neo Tu sxva saqmianobiT.  xelovnuri cvlilebebi cocxali da 
aracocxali bunebisaTvis xSirad arasasurvelia.

me-7 Tavis mokle daskvnebi:
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