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5Tavi 3. meqanikuri moZraoba

Tavi

eleqtruli

movlenebi4.

	eleqtrul muxtebs;

	sxeulis damuxtvas;

	damuxtul sxeulTa urTierTqmedebas; 

	eleqtrul dens;

	martiv eleqtrul wreds;

	eleqtruli wredis Semadgenel xelsawyoebs;

	eleqtruli xelsawyoebis grafikuli simboloebiT  ga-
moxatvas;

	eleqtruli xelsawyoebis mimdevrobiT da paralelur 
SeerTebas.

Seiswavli:

	dakvirvebas sxeulTa damuxtvaze;

	damuxtuli sxeulebis urTierTqmedebis gamokvlevas;

	eleqtruli xelsawyoebis amocnobas grafikuli simbo-
loebis mixedviT;

	msjelobas eleqtruli wredis Semadgeneli xelsawyoe-
bis konkretul daniSnulebaze;

	gamoikvlio ra ganapirobebs wredSi denis gavlas;

	martivi eleqtruli wredebis awyobas da Sesabamisi 
sqemebis daxazvas;

	ganasxvavo paraleluri da mimdevrobiTi SeerTebebi 
erTmaneTisgan;

	msjelobas eleqtrul wredSi denis gavlis SesaZ leb-
lobebis Sesaxeb;

	eleqtrul xelsawyoebTan muSaobisas usafrToxebis 
wesebis dacvas. 

SeZleb da daeuflebi:
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Zvelma berZenma mecnierma da filosofosma Tales 

mileTelma aRmoa Cina, rom qarva Salze xaxunis Sedegad 

izidavda msubuq sxeulebs. Semdeg  aRmoCnda, rom xaxunis 

Sedegad ara marto qarva, aramed sxva sxeulebic iZendnen 

mizidvis an ganzidvis unars.

xaxunis Sedegad sxeulebis mier mizidvis an ganzid-

vis unaris SeZenas daeleqtroeba ewodeba.

daeleqtroeba xdeba ara marto xaxuniT, aramed da-

muxtuli sxeulis daumuxtavTan SexebiTac.

sxeuli daeleqtroebulia niSnavs, rom mas miniWebu-

li aqvs eleqtruli muxti. arsebobs orgvari eleqtruli 

muxti: dadebiTi da uaryofiTi.

amerikelma sazogado moRvawem da mecnierma Bbenjamin 

franklinma pirvelma Semoitana dadebiTi da uaryofiTi 

muxtis cneba. minis Reros abreSumis qsovilze xaxunis 

Sedegad aRZrul muxts pirobiTad dadebiTi uwodes, 

xolo Salis qsovilze ebonitis Reros xaxunisas aRZrul 

muxts – uaryofiTi.

erTnairniSniani muxtebi erTmaneTs ganizidavs (sur. 

2 a da b), xolo sxvadasxvaniSniani – miizidavs (sur. 2 g).

sxeulebis erTmaneTze xaxunisas uaryofiTi muxtebi 

erTi sxeulidan gadadian meoreze. 

sxeuli, romelzec aRmoCndeba uaryofiTi muxtebis 

siWarbe imuxteba uaryofiTad. sxeuli, romelzec uaryo-

fiTi muxtebis naklebobaa, imuxteba dadebiTad. sur. 2

a

b

g

ratom miizida buStma 
qaRaldis nakuwebi?

ifiqre

da
imsjele

sur. 1

1. sxeulebis damuxtva
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daumuxtav sxeulSi dadebiTi da uaryofiTi muxtebis 

erTnairi raodenobaa.

Tu daumuxtav sxeuls (sur. 3 a) damuxtul sxeuls 

miuaxlovebT, maSin daumuxtav sxeulze aRiZvreba sawi-

naaRmdego niSnis muxti (sur. 3 b).

Tu daumuxtav sxeuls (sur. 3 a) damuxtul sxeuls Se-

vaxebT, maSin daumuxtav sxeulze aRiZvreba damuxtuli 

sxeulis niSnis muxti (sur. 3 g).

a

sur. 3b

g

jgufuri eqsperimenti 
sxeulis damuxtva

sur. 4

mocemuli gaqvs: 
qaRaldis nakuwebi, plastmasis savarcxeli an saxazavi.

msvleloba:

1. miuaxlove savarcxeli qaRaldis nakuwebs. daakvirdi 
movlenas. 

2. gaaxaxune savarcxeli Tmaze. Semdeg kvlav miuaxlove 
qaRaldis nakuwebs. 

3. Seadare erTmaneTs cdis Sedegebi.

	axseni, ratom miizida Tmaze gaxaxunebulma savarcxel-
ma qaRaldis nakuwebi?

● me-5 suraTis mixedviT 
daadgine burTulebis 
muxti da imsjele mux-
tebs Soris urTierT-
qmedebis Sesaxeb.

sur. 5

1          2    

3           4    

5                      6    

a

b

g

eqsperimentuli davaleba
dakvirveba muxtebis urTierTqmedebaze

mocemuli gaqvs: 
gaberili buSti, Salis naWeri.

msvleloba: 

1. miuaxlove gaberili buS-
ti wylis nakads. daakvir-
di movlenas. 

2. gaa xaxune buSti Salis 
qsovilze da kvlav miuax-
love wylis nakads. 

	aRwere da Seadare 
damzerili movlenebi 
erTmaneTs. gamoitane 
daskvna, ratom miizida 
wylis nakadi buStma (sur. 6)?

sur. 6

gaazreba

saSinao davaleba
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2. damuxtuli sxeulebis urTierTqmedebis 
          eqsperimentuli Seswavla 

sur. 8

mocemuli gaqvs: 

gaberili buSti, Salis naWeri.

msvleloba: 

1. miuaxlove Zafze dakidebuli gaberili buStebi erT-
maneTs. 

2. gaa xaxune buStebi Salis qsovilze da kvlav miuaxlove 
erTmaneTs (sur. 8). 

D	aRwere da Seadare damzerili movlenebi erTmaneTs. 
gamoitane daskvna, ratom ganizida buStebma erTmane-
Ti?

mocemuli gaqvs: 

aluminis carieli qila, haeriT gaberili buSti.

msvleloba: 

1. carieli aluminis qila moaTavse magidaze. miuaxlo-
ve buSti da amoZrave marjvniv da marcxniv. daakvirdi 
movlenas.

2. gaaxaxune buSti Salis qsovilze da Mmiuaxlove igi qi-
las 3-4 sm-is manZilze (sur. 7). buSti nela aamoZrave 
marjvniv, Semdeg ki marcxniv. 

D	aRwere da Seadare damzerili movlenebi erTmaneTs. 
gamoitane daskvna, ratom amoZravda aluminis qila?

mocemuli gaqvs: 

2 sxvadasxva feris plastmasis savarcxeli da Zafi.

msvleloba: 

1. dakide Zafze plastmasis yviTeli savarcxeli (sur. 9). 
miuaxlove wiTeli savarcxeli. daakvirdi movlenas.

2. gaaxaxune wiTeli savarcxeli SaAlis qsovilze da  
kvlav miaxlove wiTel savarcxels. 

	aRwere da Seadare cdis Sedegebi. ratom daiwyo Semob-
runeba yviTelma savarcxelma? gamoitane daskvna.sur. 9

sur. 7

1
jgufuri eqspermentebi

2

3
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mocemuli gaqvs: 

erTnairi zomis  celofanis or-ori zoli (20 sm sigrZisa 

da 2 sm siganis).

msvleloba: 

M1. moaTavse magidaze cal-calke celofanis ori zoli. 
TiToeuls ramdenjerme gausvi xeli. 

M2. aiRe xelSi orive zoli da miuaxlove erTmaneTs  
(sur. 10). 

D	aRwere movlena. gamoitane daskvna, ratom ganizida 
celofanis naWrebma erTmaneTi?

mocemuli gaqvs: 

organuli minis firfita, ori wigni, romelTa sisqe 

daaxloebiT 3 sm-ia, qaRaldis furceli, makrateli.

msvleloba: 

M1. feradi furclisagan  gamoWeri SenTvis sasurveli 
figurebi. 

2. moaTavse minis firfita wignebze.

3. dayare figurebi minis firfitis qveS (sur. 11).

4. daWmuWne qaRaldis furceli da ramdenjerme gaaxa-
xune minis firfitaze. 

D	aRwere damzreli movlena da gamoitane daskvna, ra-
tom `acekvdnen~ figurebi?

mocemuli gaqvs:

erTjeradi gamWvirvale plastmasis patara Wiqa, qaRal-

dis nakuwebi, qaRaldis furceli.

msvleloba: 

M1. daWmuWne qaRaldis furceli da ramdenjerme gaaxaxune 
Wiqaze.

2. gadmobrunebuli Wiqa miuaxlove qaRaldis nakuwebs.

D	aRwere damzreli movlena da gamoitane daskvna, ratom 
`Sefrindnen~ qaRaldis nakuwebi WiqaSi?

sur. 11

4

5

6

sur. 10

sur. 12
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3. eleqtroba Cvens garSemo

Eeleqtroba adamianis cxovrebis ganuyofeli nawilia. 

Eeleqtruli denis gareSe qalaqebi da soflebi RamiT Cab-

nelebuli iqneboda.

eleqtruli deniT uamravi xelsawyo muSaobs: tele-

vizorebi, kompiuterebi, sxvadasxva gamaTboblebi da 

gamag rileblebi. eleqtruli denis gareSe ver imuSaveb-

da verc mobiluri telefonebi. 

xSirad, viyenebT ra eleqtrul dens, arc ki vfiqrde-

biT, Tu rogor aRiZvreba igi. 

sityva `deni~ warmoiSva sityvidan dineba. milebSi 

mie dineba wyali, benzini, airi, haeri. sainteresoa risi 

dineba xdeba eleqtruli denis gamtarebSi gavlisas?

Eeleqtruli deni aris damuxtuli nawilakebis 

mowes rigebuli moZraoba.

e.i. gamtarebSi eleqtruli muxtebis mowesrigebuli 

moZraoba qmnis eleqtrul dens. 

eleqtruli denis arsebobisaTvis aucilebelia de-

nis wyaro. mudmivi denis wyaroebi sxvadasxvagvaria.

mudmivi denis wyaroebs miekuTvneba: ga l va nuri ele-

mentebi, akumulatori (sur. 14). denis wyaroa mzis ele-

menti (sur. 15) . 

Ymudmivi denis wyaros ori polusi aqvs: dadebiTi 

da uaryofiTi. DdadebiT polusze uaryofiTi muxtebis 

naklebobaa, xolo uaryofiT polusze – uaryofiTi mux-

tebis siWarbea. Tu denis wyaros polusebs gamtarebiT 

SevaerTebT naTurasTan, maSin eleqtruli velis gavle-

niT Ta visufali damuxtuli nawilakebi amoZravdebian 

dadebiTidan uaryofiTi polusisaken da naTura ainTeba. 

eleqtruli deni momxmareblebs eleqtrosadgurebi-

dan miewodeba. 

ratom inTeba 
naTurebi?

sur. 13

sur. 15. mzis elementi

akumulatori

galvanuri elementebi

ifiqre

da
imsjele

sur. 14
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eleqtruli xelsawyoebi sqematurad sxvadasxva sim-

boloebiT gamoixateba (sur. 16).

● me-9 cxrilis mixedviT eleqtruli xelsawyoebi gamosaxe 
Sesabamisi simboloebiT.

● me-15 suraTis mixedviT imsjele eleqtruli denis ̀ mogza urobis~ 
Sesaxeb eleqtrosadguridan momxmareb lamde. 

 1. eleqtrosadguri, 2. transformatori, 3. maRali Zabvis anZebi, 
4. transformatori, 5. dabali Zabvis anZebi, 6. momxmarebeli. 

1 2 3 4 5 6

sur. 17

eleqtroZrava eleqtrozari winaRoba

(rezistori)

gamaxurebeli

SemaerTebli
sadenebi

CamrTvelidenis wyaro

cxr. 9

sur. 16
gaazreba

saSinao davaleba

naTura
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4. martivi eleqtruli wredebi

Seadare me-18 suraTze 
gamosaxuli a da b wredebi 

erTmaneTs. axseni, 
ratom anTia (a) suraTze 

gamosaxuli naTura?

ifiqre

da

imsjele

sur. 18
a b

sur. 20. sqemaze denis 
wyaros grZeli xazi 
Seesabameba dadebiT 

poluss, mokle – 
uaryofiTs.

eleqtruli denis wyaro da masTan SeerTebuli eleq-

truli xelsawyoebi qmnian eleqtrul wreds (sur. 19 a). 

miiCnies, rom wredSi deni mimarTulia dadebiTi polusi-

dan uaryofiTi polusisaken. eEleqtruli wredi SeiZleba 

gamoisaxos sqemis saxiT simboloebis gamoyenebiT (sur. 

19 b).

wredSi eleqtruli denis gavlisaTvis aucilebelia 

wredi iyos Sekruli. me-18 a suraTze gamosaxuli wredi 

Sekrulia, amitom masSi gadis deni da naTura anTia. b su-

raTze gamosaxuli wredi ki ar aris Sekruli. Tu wredi ar 

aris Sekruli, masSi deni ar gaivlis. 
eEleqtrul dens zogierTi nivTiereba atarebs, zogi-

erTi ki ara. Ddens ar atarebs mina, mSrali xe da qsovili, 
rezina. am nivTierebebs izolatorebs uwodeben.

dDenis kargi gamtarebia liTonebi. Aamitom liTo-
nebisgan amzadeben sadenebs da maT iyeneben denis wya-
rodan mom xmareblamde denis gadasacemad.

arsebobs eleqtruli xelsawyoebis SeerTebis sxvada-

sxva xerxi. me-20 suraTze gamosaxuli naTurebi erT-

maneTis paralelurad aris SeerTebuli. 21-e suraTze 

gamosaxuli naTurebi ki erTmaneTis mimdevrobiTaa Seer-

Tebuli.

sur. 19

a b
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1. daxaze 23-e da 24-e suraTze gamosa xuli wredebis 
sqemebi.

2. gamoiyene sityvebi da sworad Seavse gamotovebu-
li adgilebi winadadebebSi. 

 sityvebi: izolatori, rezina, mina, mSrali xe, 
qso vili, rezina, liTonebi, mariliani wyali, pa-
ralelurad, mimdevrobiT.

 nivTierebas, romelic eleqtrul dens ar atarebs 
..... ewodeba. aseTi nivTierebebia: ..... , ..... , ..... , ..... . 
eleqtrul dens kargad atarebs ..... , ..... .  me-20 su-
raTze gamosaxul sqemaze naTurebi SeerTebulia 
..... .  21-e sqemaze ki – ..... . sur. 24

sur. 23

sur. 21

● 22-e a da b suraTebze gamosaxulia eleqtruli wredebi 
da maTi Sesabamisi damuxtuli nawilakebis moZraobis si-
tuaciebi (isrebi miuTiTebs damuxtuli nawilakebis moZ-
raobis mimarTulebas). imsjele, romel wredSi gaivlis 
eleq truli deni. pasuxi daasabuTe. 

sur. 22
a b

gaazreba

saSinao davaleba
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5. martivi eleqtruli wredebis awyoba 

mocemuli gaqvs:

 mudmivi denis wyaro
 SemaerTebeli sadenebi
 CamrTveli 
 rezistori

 naTura

25-e suraTze gamosaxuli sqemis mixedviT aawyve 

eleqtruli wredi
sur. 25

mocemuli gaqvs:

 mudmivi denis wyaro
 SemaerTebeli sadenebi
 CamrTveli 
 rezistori

 ori naTura

 26-e suraTze gamosaxuli sqemis mixedviT 
aawyve eleqtruli wredebi.

D	gamoitane daskvna. ratom ar ainTo naTure-
bi (a) suraTze gamosaxuli sqemis mixedviT 
awyobil wredSi? 

sur. 26

mocemuli gaqvs: 
 mudmivi denis wyaro
 SemaerTebeli sadenebi

 ori naTura

27-e suraTisa da sqemis mixedviT 

aawyve eleqtruli wredi. 

sur. 27

1
jgufuri eqspermentebi

2

3

a

b
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6. eleqtroxelsawyoebis  
     usafrTxod gamoyenebis wesebi

Tanamedrove adamianebis cxovreba warmoudgenelia 

eleqtrobis gareSe. Tumca eleqtroba saSiSi xdeba ada-

mianisaTvis, Tu igi arasworad an uyuradRebod moiqceva. 

aucilebelia vicodeT da davicvaT usafrTxoebis wesebi 

eleqtroxelsawyoebis gamoyenebisas.

gaiTvaliswine:

 Stefselidan sadenis moqaCva misi gamorTvisas 

saxifaToa.

 wylis Casxma mxolod wredidan gamorTul eleq-

t roCaidanSi SeiZleba. 

  denSi CarTul maduRaraSi liTonis kovziT 

moreva sicocxlisaTvis saxifaToa.

  damagrZelebeli gamtari jer unda gamorTo 

wredidan da Semdeg unda daaxvio.

  gamtari da CamrTveli Tu cxeldeba aucileb-

lad gamorTe wredidan.

 TiTebis an sxva nivTebis Cayofa StefselSi si-

cocxlisaTvis saxifaToa.

 gamocvale naTura rodesac wredi gamorTulia. 

  denis CarTva sveli xelebiT saxifaToa. 

● imsjele, rogor unda daicva usafrTxoebis wesebi eleq-
truli denis moxmarebisas (sur. 28).

ratom ukeTeben 
eleqtroxelsawyoebs 

gamafrTxilebel niSans?

ifiqre

da
imsjele

sur. 27

sur. 28

a

b

g

● moiZie eleqtroxelsawyoebze gamafrTxilebeli niSani 
da imsjele misi saWiroebis Sesaxeb. 

gaazreba

saSinao davaleba
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7. Semajamebeli gakveTili

1. azrobrivad SearCie saWiro sityvebi da winadadebaSi 
Seav se gamotovebuli adgilebi. 

dadebiTi
ganizidavs
damuxtuli sxeulis
daeleqtroeba
uaryofiTi

miizidavs
abreSumis qsovilze
Salis qsovilze
sawinaaRmdego niSnis
igive niSnis

sityvebi

	xaxunis Sedegad sxeulebis mier mizidvis an ganzidvis 
unaris SeZenas ..... ewodeba. arsebobs orgvari eleqtruli 
muxti: ..... da ..... . minis Reros ..... xaxunis Sedegad aRZrul 
muxts pirobiTad dadebiTi uwodes, xolo ..... ebonitis 
Reros xaxunisas aRZrul muxts uaryofiTi. erTnair-
niSniani muxtebi erTmaneTs ..... xolo sxvadasxvaniSniani 
– ..... .

	Tu damuxtul sxeuls daumuxtav meore sxeuls miuaxlo-
vebT, maSin daumuxtav sxeulze aRiZvreba ..... muxti.

	Tu damuxtul sxeuls daumuxtav meore sxeuls SevaxebT, 
maSin daumuxtav sxeulze aRiZvreba ..... niSnis muxti.

2. daadgine muxtis niSnebi burTulebze (sur. 29). ims jele 

muxtebs Soris urTierTqmedebis Sesaxeb.

3. suraTze gamosaxul sferos Seaxes damuxtuli Rero. ma-

Sin sfero daimuxteba

a. dadebiTad 

b. uaryofiTad

4. suraTze gamosaxul sferos miuaxloves damuxtuli Rero. 

maSin sfero daimuxteba

a. uaryofiTad

b. dadebiTad

sur. 29

d

a

b

g
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5. wredSi CamrTveli sqematurad aRiniSneba

     a.                                      b.                                  g.                                  d.

6. wredSi eleqtruli zari sqematurad aRiniSneba

           a.                                    b.                                g.                          d.

7. wredSi mudmivi denis wyaro sqematurad aRiniSneba

      a.                                      b.                             g.                                d.

8. wredSi rezistori sqematurad aRiniSneba

             a.                                  b.                            g.                             d.

9. wredSi eleqtruli naTura sqematurad aRiniSneba

          a.                                       b.                                g.                         d.

10. suraTze mocemul sqemaze winaRobebi CarTulia 

 

a. mimdevrobiT 

b. paralelurad

11. suraTze gamosaxul sqemis mixedviT, rogor arian Car-

Tuli winaRoba da naTura? 

a. mimdevrobiT 

b. paralelurad
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	sxeulis daeleqtroeba niSnavs misTvis eleqtruli muxtis mi-
niWebas.

E	eleqtruli muxti orgvaria: dadebiTi da uaryofiTi.

	Ddamuxtvis Sedegad sxeulebi erTmaneTs izidaven an ganizidaven.

	erTnairniSniani muxtebi erTmaneTs ganizidavs, sxvadasxva niS-
niani muxtebi erTmaneTs miizidavs.

	sxeulebi imuxteba SexebiT an damuxtuli sxeulis daumuxtavTan 
miaxloebiT.

E	eleqtruli deni aris damuxtuli nawilakebis mowesrigebuli 
moZraoba.

E	eleqtruli denis arsebobisTvis aucilebelia denis wyaro.

D	denis wyaro aris mowyobloba, romelSic dadebiTi da uar yofiTi 
muxtebi cal-calke grovdebian polusebze.

Y	yvela eleqtrul xelsawyos Tavisi aRmniSvneli grafikuli sim-
boloebi  gaaCnia.

YY	yvela eleqtrul xelsawyos konkretuli daniSnuleba aqvs. Camr-
Tveli, zari, Zrava, NnaTura, gamaxurebeli da sxv. Kkonkretuli da-
niSnulebisaTvis gamoiyeneba. 

DY	denis wyaro da masTan SeerTebuli eleqtruli xelsawyoebi  
qmnian eleqtrul wreds. Eeleqtrul wredebs sqematurad gamosa-
xaven.

Y	Aarseboben nivTierebebi, romlebic dens ar atareben. maT izola-
torebs uwodeben. 

Y	liTonebi denis kargi gamtarebi arian.

EY	eleqtruli denis gareSe Tanamedrove adamianebis yofa-cxovreba 
warmoudgenelia, magram  eleqtroba saSiSi xdeba adamianisTvis, 
Tu igi arasworad an uyuradRebod moiqceva. Aamitom eleqtro-
xelsawyoebTan muSaobisas saWiroa usafrTxoebis wesebis codna 
da gamoyeneba.

me-4 Tavis mokle daskvnebi:
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Tavi kosmosi5.

	kosmosSi varskvlavebsa da Tanavarskvlavedebs;

	planetebis ganlagebas mzis sistemaSi;

	planetebis moZraobas mzis irgvliv;

	mzisa da mTvaris dabnelebis gamomwvev mizezebs;

	kometebs, asteroidebs da meteoroidebs;

	rogor viTardeboda ciuri sxeulebis Sesaswavlad ga-
moyenebuli teqnologiebi.

Seiswavli:

	mzis sistemis modelis Seqmnas;

	msjelobas kosmosis kvlevis aucileblobaze;

	varskvlavebis urTierTganlagebis mixedviT Tana var-
skvlavedis gamocnobas;

	varskvlavebis dajgufebas ferebisa da temperatu-
ris mixedviT;

	planetebis Tanmimdevrul ganlagebas mzisgan daSo-
rebis mixedviT;

	planetebis zedapiris temperaturul daxasiaTebas;

	mzisa da mTvaris dabnelebis mizezebis axsnas.

SeZleb da daeuflebi:
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sur. 2. galileis 
teleskopi

rogor ikvleven 
adamianebi kosmoss?

sur. 3. abasTumnis 
observatoria

sur. 1 

ifiqre

da

imsjele

Cveni dedamiwa samyaros ganuyofeli nawilia. sam-

yaroSi uTvalavi ciuri sxeulia. Bbunebrivi ciuri sxeu-

lebia: varskvlavebi, planetebi, planetebis Tanamgzav-

rebi, kometebi. Cveni planetis saxelwodebaa dedamiwa, 

xolo Cveni planetis Tanamgzavria mTvare. xelovnuri 

ciuri sxeulebia: dedamiwis xelovnuri Tanamgzavrebi, 

dedamiwidan sxva planetebisaken gagzavnili kosmosuri 

xomaldebi, kosmosuri raketebi da a.S. samyaro daaxloe-

biT 14 miliardi wlis win gaCnda. samyaros gaCenisas misi 

zoma warmoudgenlad patara iyo, magram Zalian swrafad 

(sinaTlis siCqariT) farTovdeboda da ganagrZobs ga-

farToebas. samyaroSi axali varskvlavebi ganuwyvetliv 

ibadebian da kvdebian kidec. Ees procesi samyaroSi mudmi-

vad grZeldeba.

uZvelesi droidan adamiani SeuiaraRebeli TvaliT 

akvirdeboda cas. daaxloebiT 400 wlis win man caze dak-

virveba daiwyo xelsawyoebiT. 1609 wels italielma mec-

nierma galileo galileim caze dasakvirveblad gamoiye-

na specialuri xelsawyo – teleskopi. es teleskopi ciur 

sxeulebs 30-jer gadidebulad aCvenebda. Mmas Semdeg 

mec nierebi ganuwyvetliv aumjobeseben teleskopebs. 

Tanamedrove teleskopebiT im Soreuli varskvlavebis 

danaxvac aris SesaZlebeli, romlebic SeuiaraRebeli 

TvaliT ar Cans.

teleskopebi moTavsebulia kosmosis kvlevis speci-

alur samecniero centrebSi, romlebsac observatoria 

ewodeba. msoflioSi mravali observatoria arsebobs. sa-

1. kosmosis kvleva
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sur. 5. dedamiwis pirveli 
Tanamgzavri

sur. 4. evgeni xaraZe 
(1907-2001)

sur. 6. teleskopi Hubble
● moiZie informacia internetSi, qvemoT mocemuli proeq-

tebidan moamzade SenTvis sasurveli proeqti da moaxdi-
ne misi prezentacia. 
1. abasTumanis observatoria da didi qarTveli mecnieri 

evgeni xaraZe. 
2. msoflios udidesi observatoriebi; 

3.  Apollo, Voiager da Hubble-s Seqmnis istoria;
4. pirveli qali kosmonavti.

● imsjele, ratom ikvleven adamianebi kosmoss.

qarTvelo cnobilia abasTumanis observatoriiT (sur.3). 

misi damaarsebeli da xelmZRvaneli iyo akademikosi  

evgeni xaraZe (sur.4).

Mmecniereba TandaTan imdenad ganviTarda, rom adamia-

nebi aramarto dedamiwidan akvirdebian ciur sxeulebs, 

aramed kvleva kosmosSic mimdinareobs.

1957 wels dedamiwidan kosmosSi pirveli dedamiwis 

xelovnuri Tanamgzavri (sur.5) gauSves. mogvianebiT, 

1961 wlis 12 aprils kosmonavtma iuri gagarinma, pirvel-

ma Semoufrina dedamiwas garSemo.

Kkosmosis Sesaswavlad sxvadasxvanair kosmosur apa-

ratebs uSveben. 1958 wels aSS-Si Seiqmna nacionaluri 

aeronav tikisa da kosmosuri sivrcis kvlevis saagento 

– NASA. 1969 wels maT kosmosuri xomaldiT Apollo pirve-

lad gauSves adamianebi mTvareze. 1977 wels – upiloto 

kosmosuri xomaldi Voiager pirvelad gauSves mzis siste-

mis gareT Soreuli varskvlavebisken. Aam xomalds qarTu-

li simRera `Cakrulo~ miaqvs Tan. 1990 wels gauSves pir-

veli kosmosuri observatoria Hubble (sur.6), romelic 

dedamiwaze gzavnis ciuri sxeulebis maRali xarisxis 

fotoebs. 1998 wlidan kosmosSi moqmedebs saerTaSoriso 

kosmosuri sadguri (sur.1). am sadgurze sxvadasxva qvey-

nis astronavtebi TveobiT da wlobiT muSaoben. zogjer 

maT uxdebaT Ria kosmosSi gasvla, risTvisac isini iyene-

ben specialur skafandrebs. 

varaudoben, rom momavalSi adamiani kosmosSi turis-

tul mogzaurobas SeZlebs. amJamad arsebobs mravali 

proeqti kosmosuri sivrcis Semdgomi SeswavlisTvis.

gaazreba

saSinao davaleba
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varskvlavebis samyaro mravalferovania. isini erT-

maneTisagan gansxvavdebian zomiT, feriT, sikaSkaSiT, 

temperaturiTa da asakiT. 

arseboben zegiganti, giganti, juja da uxilavi `Savi~ 

varskvlavebi. zegiganti varskvlavebi mzeze zomiT  

100-jer metia. magaliTad, erT-erTi zegiganti var-

skvlavi – beTelheize mzeze imdenad didia, rom masSi 

ram denime aTeuli milioni mze Caeteva. giganti var-

skvlavebis zoma mzeze daaxloebiT 10-jer metia (sur. 8). 

siriusi TeTri feris varskvlavia, romelic didi qo-

fakis TanavaskvlavedSi Sedis. igi caze dedamiwis nebis-

mieri adgilidan kargad Cans, gansakuTrebiT gviani Se-

modgomidan gazafxulamde.

mecnierebSi did interess iwvevs TeTri juja var-

skvlavebi. isini dedamiwis zomisaa. aseTi varskvlave-

bidan aRebuli erTi Cais kovzi nivTiereba ramdenime 

tonaa. damtkicebulia iseTi varskvlavebis arsebobac, 

romelTa zoma SeiZleba fexburTis burTis zomis iyos, 

xolo masa dedamiwis masaze meti. aseTi varskvlavebidan 

sinaTle aRar sxivdeba da amitom isini caze ar Cans. maT 

`Savi xvrelebi~ ewodeba.

varskvlavebi droTa ganmavlobaSi icvlian zomasa 

da fers. maTi feri zedapiris temperaturazea damoki-

debuli. yvelaze cxeli varskvlavebi TeTri an molur-

jo ferisaa – Zalian kaSkaSeben da did sinaTles asxive-

ben. civi varskvlavebi wiTeli ferisaa. isini SedarebiT 

mkrTa lad anaTeben. Tavisi feris mixedviT mze iTvleba 

yviTeli feris juja varskvlavad. 

yvelaze kaSkaSa varskvlavebi mzesTan SedarebiT  

100-jer met siTbosa da sinaTles gamoyofs. aseve ar-

2. varskvlavebi

ratom gansxvavdebian 
varkvlavebi ferebiT?

sur. 8. varskvlavebi 
SefardebiTi zomebiT

sur. 7

aldebarani

mze

siriusi

beTelheize

ifiqre

da

imsjele
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1. daakvirdi Ramis cas. ipove polaruli varskvlavi da 
daadgine horizontis mxareebi.

2. moiZie informacia internetSi, moamzade plakati` kos-
mosis Seswavla momavalSi ~ da Caatare prezentacia. 

sebobs varskvlavebi, romelTac mzesTan SedarebiT mi-

lionjer naklebi sikaSkaSe aqvT.

uZveles droSi caze dakvirvebisas adamianebi var-

skvlavebs TavianTi warmodgenebis mixedviT ajgufebd-

nen. aseT jgufebs Tanavarskvlavedebs uwodeben. 

mTeli ca dayofilia 88 Tanavaskvlavedad. Cvens caze, 

dedamiwis CrdiloeT naxevarsferodan, mxolod 54 Tana-

vaskvlavedi Cans. maTi saxelebi Zveli saberZneTis miTe-

bisa da legendebis personaJebTan aris dakavSirebuli.

Tanavarskvlavedebs formis mixedviT adarebdnen 

sxva dasxva cxovels da umetesad, maT saxelebs arqmev-

dnen. magaliTad, didi daTvisa da patara daTvis Tana-

vaskvlaveds es saxeli imitom uwodes, rom varskvlavebis 

ganlagebis mixedviT daTvis formas miamsgavses (sur. 9). 

didi da patara daTvis Tanavarskvlavedebi caze ga-

morCeulad Cans. 

polaruli varskvlavi patara daTvis Tanavarskvla-

vedSi Sedis. misi masa mzis masaze 6-jer ufro metia da 

zomiT igi 30-jer ufro didia. misi naTeba 2 000-jer 

ufro Zlieria vidre mzis. Fferi ki iseTive yviTeli aqvs, 

rogorc mzes.

CrdiloeTiT caze polaruli varskvlavi ise Cans, 

TiTqosda mudmivad uZravia da yvela sxva varskvlavi mis 

garSemo brunavs (sur. 10). mogzaurebi CrdiloeTis mi-

marTulebas am varskvlavis mdebareobis mixedviT igeb-

dnen. es uadvilebda maT horizontis mxareebis dadgenas.

● cxrilis gamoyenebiT Seadare varskvlavebis temperatu-
rebi da ferebis mixedviT daajgufe `civ~ da `cxel~ vars-
kvlavebad.

spika siriusi mze arkturi beTelheize

250000 110000 60000 40000 30000

sur. 10. varskvlavebi 
brunaven polaruli 
varskvlavis irgvliv

sur. 9. patara daTvis 
Tanavaskvlavedi

cxr. 1

polaruli 
varskvlavi

gaazreba

saSinao davaleba

patara daTvis 

Tanavarskvlavedi

didi daTvis 

Tanavarskvlavedi

polaruli 

varskvlavi
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3. mze

ratom anaTebs 
dRisiT mze da RamiT 

varskvlavebi?

sur. 12. mze

sur. 13. mzis zedapiri

mze varskvlavia, romelic mzis sistemis centrSi mde-

bareobs. varskvlavebi uzarmazari cecxlovani `burTe-

bia~. maTi temperatura Zalian maRalia, amitom isini ana-

Teben. 

 mzis masa 333 000-jer metia dedamiwis masaze. xolo 

misi zoma 109-jer metia dedamiwis zomaze. sxva varskvla-

vebTan SedarebiT mze dedamiwasTan yvelaze axlos mde-

bareobs. Aamitom vxedavT mas caze kaSkaSa badros saxiT da 

SevigrZnobT mis siTbos (sur. 12). mze dedamiwidan daSo-

rebulia 150 milioni kilometriT da 400-jer ufro Sor-

saa, vidre mTvare. amavdroulad, mTvare 400-jer pataraa 

mzeze. amitomaa, rom dedamiwidan mze da mTvare TiTqmis 

erTnairi zomis ciur sxeulebad moCans.

mzis xiluli zedapiri cxeli airebisgan Sedgeba (sur. 

13). mecnierebis azriT, mzis zedapirze temperatura 

sur. 11 

ifiqre

da

imsjele



25Tavi 5. kosmosi

sur. 15. siriusi da mze
SefardebiTi zomebiT

sur. 14. kosmosuri 
aparati `iujin parkeri~

60000C-ia, xolo mis gulSi gacilebiT `cxela~ – tempera-

tura 20 milion gradusamdec ki aRwevs.

mzisgan gamosxivebuli siTbosa da sinaTlis Zalian 

mcire nawili aRwevs dedamiwamde. umetesi nawili kos-

mosSi ikargeba, Tumca mzisgan miRebuli siTbo sakmari-

sia sicocxlis arsebobisTvis. mzis energiis xarjze mim-

dinareobs dedamiwaze wylis wrebrunva, haeris moZraoba, 

qariSxlebi da sxva rTuli procesebi. 

mze, iseve rogorc dedamiwa, brunavs warmosaxviTi 

RerZis garSemo igive mimarTulebiT, rogorc dedamiwa. 

mecnierebi didi yuradRebiT swavloben mzes. 2018 

wels gazafxulze NASA-m mzisken gauSva kosmosuri apa-

rati, romelsac `iujen parkeri~ uwodes amerikeli mec-

nieris pativsacemad. kosmosuri aparati mzes 6 milioni 

kilometris manZilze miuaxlovdeba da gadmoscems in-

formacias mzis Sesaxeb (sur. 14). 

samyaroSi arsebobs mzeze gacilebiT didi da cxeli 

varskvlavebi. RamiT, caze sxva `mzeebic~ Cans anu sxva 

varskvlavebi. isini dedamiwidan imdenad Sorsaa, rom 

Ramis caze pawawina manaTobeli wertilebis saxiT Cans. 

manZili dedamiwidan uaxloes varskvlavamde 150 000-jer 

metia mzemde manZilze. 

yvela varskvlavs aqvs adamianebis mier darqmeuli 

saxeli. Mmze – Cveni varskvlavis saxelia. sxva varskvlave-

bia: siriusi, alfa centavra, aldebarani da sxva. siriusi 

yvelaze kaSkaSa varskvlavia caze. suraTze gamosaxulia 

mze da siriusi SefardebiTi zomebiT (sur. 15). 

dRisiT caze varskvlavebi ar Cans. Tu erTmaneTs Sea-

dareb naTuris naTebas dRisiT da RamiT, darwmundebi, 

rom dRis sinaTleze naTuris sxivebi TiTqmis ar Cans, Ra-

miT ki naTura kaSkaSebs. Aasevea varskvlavebic, isini dRi-

siT mzis sxivebSi ikargeba, Ramis sibneleSi ki maTi kaSka-

Si caze kargad Cans.

● warmoidgine, rom dedamiwis masa erTi kilogramia. ram-
deni kilogrami iqneba mzis masa?

● davuSvaT, dedamiwa da mTvare erTmaneTisagan erTi ki-
lometriTaa daSorebuli. ra manZili iqneboda dedami  
wasa da mzes Soris?

gaazreba

saSinao davaleba



26 bunebismetyveleba   5

4. mzis sistema

risgan Sedgeba mzis 
sistema?

samyaro ganuwyvetel moZraobaSia. Mmzis garSemo rva 

planeta brunavs. TiToeuls sakuTari moZraobis gza 

aqvs, romelsac orbitas uwodeben (sur. 16). planetebis 

orbitebi TiTqmis erT sibrtyeze mdebareobs da emTxve-

va mzis ekvatoris sibrtyes.

planetebis moZraobis traeqtoriebi anu orbitebi 

mrgvalia. mMzidan daSorebuli planetebi nela moZraobs, 

mzesTan axlos mbrunavi ki – swrafad, anu isini sxvadasxva 

siCqariT moZraoben.

yvela planeta aseve sakuTari warmosaxviTi RerZis 

garSemo brunavs (sur. 17).

mzis garSemo aseve moZraobs kometebi, asteroidebi, 

meteoroidebi, planetebis Tanamgzavrebi, didi raode-

nobiT mtveri, airi da sxvadasxva pa tara nawilaki. isini 

erT did ojaxs qmnian, romelsac mzis sistemas uwo deben. 

planetis Tanamgzavrebi ciuri sxeulebia, romlebic 

planetebis irgvliv moZraoben.

mzis sistemaSi mzes centraluri adgili uWiravs. mis 

garSemo Semdegi planetebi brunaven: merkuri, venera, 

dedamiwa, marsi, iupiteri, saturni, urani, neptuni, plu-

toni. 2006 wlidan mecnierebi plutons planetad aRar 

Tvlian. igi miakuTvnes juja planetebis klass. 

kosmosuri kvlevebis Sedegad mzis sistemaSi Zalian 

bevri juja planeta iqna aRmoCenili. isini mzidan ufro 

Sors arian vidre plutoni. plutons aRmoCenidan (1930 

weli) dRemde mzis garSemo erTi brunic ar aqvs Seusru-

lebi. igi mzis garSemo erT srul Semobrunebas 248 wels 

andomebs. 

sur. 16

cxr. 2. planetebis 
daSoreba mzidan

sur. 17

ifiqre

da

imsjele

pla netebi
mzidan 

daSoreba, 
mln. km

merkuri 58

venera 108

dedamiwa 150

marsi 225

iupiteri 780

saturni 1430

urani 2870

neptuni 4500
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1. me-4 cxrilis gamoyenebiT daajgufe pla netebi.

2. daalage planetebi: saturni, marsi, dedamiwa, venera, 

merkuri – mzidan daSorebis manZilis zrdadobis mixed-

viT.

1. me-2 cxrilis mixedviT imsjele planetebis mzisgan daSo-
rebis Sesaxeb.

2. me-3 cxrilis mixedviT imsjele mzis sistemis planetebis 
Tanamgzavrebis raodenobis Sesaxeb.

sur. 18. mzis sistemis planetebi SefardebiTi zomebiT

cxr. 4

zogierTi planeta mzesTan axlosaa, zogierTi ki 

Sors (ix. cx. 2). mzesTan yvelaze axlos oTxi patara pla-

netaa: merkuri, venera, dedamiwa da marsi. am planetebs 

sxva gvarad dedamiwis jgufis planetebsac uwodeben.

mzis garSemo, SedarebiT Sors, oTxi giganturi pla-

neta brunavs: iupiteri, saturni, urani da neptuni. maT 

Soris yvelaze didi – iupiteria. me-18 suraTze gamosa-

xulia planetebi SefardebiTi zomebiT. 

me-19 suraTze gamosaxulia mze da planetebi Sefar-

debiTi zomebiT. mzis masa gacilebiT metia mis gareSemo 

moZravi yvela planetis jamur masaze. 

mzis sistemis eqvs planetas hyavs Tanamgzavri, ors ki 

– ara.

venera

dedamiwa merkuri

marsi

iupiteri

urani

saturni

neptuni

sur. 19. mze da planetebi

dedamiwis 
jgufis 

pla netebi

giganturi 
planetebi

planetebi merkuri venera dedamiwa marsi iupiteri sa turni urani neptuni

Tanamgzavrebis
raodenoba

ar hyavs ar hyavs 1 2 67 62 27 13

cxr. 3

gaazreba

saSinao davaleba
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5. merkuri da venera

ratom `cxela~ merkurze?

sur. 22. merkuri da 
dedamiwa

merkuri mzesTan yvelaze axlos myofi planetaa 

(sur. 21). mzesTan siaxlovis gamo merkuris zedapirze 

dRisiT temperatura ramdenime aseuli gradusia. RamiT ki 

merkuris temperatura –1700C-mde ecema. caze igi diliT da 

saRamos Cans. 

merkuri dedamiwaze gacilebiT naklebi zomisaa. 22-e 

suraTze gamosaxulia merkuri da dedamiwa SefardebiTi 

zomebiT. 

merkuri mzis sistemis yvelaze swrafi planetaa. misi 

siCqare mzis garSemo moZraobisas daaxloebiT 48 km/wm-ia. 

wina saukuneSi merkuri naklebad Seswavlili planeta 

iyo. amJamad teleskopi `hables~ daxmarebiT mecnierebma 

SeZles merkuris zedapiris fotoebis gadaReba. mas, sxva 

planetebisagan gansxvavebiT, atmosfero gars ar akravs. 

misi zedapiri Zalian hgavs udabnos. reliefi ki mTvaris 

reliefis magvaria. merkuris zedapirze aris daaxloebiT  

4 kilometri simaRlis mTebi da Zalian didi kraterebi 

(Rrmulebi). isini sxvadasxva ciuri sxeulebis merkurTan 

dajaxebis Sedegad warmoiSvnen (sur. 20). 

Tanamedrove mecnierebis azriT, merkuris polusebze 

aris wyali yinulis saxiT. 

planetas romauli miTologiuri RmerTis – merku-

ris saxeli hqvia. Zvelad qarTvelebi merkurs otarids 

uwodebdnen.

venera mzisgan daSorebis mixedviT, rigiT meore pla-

netaa (sur. 23). igi dedamiwasTan yvelaze axlos mdeba-

sur. 20 

sur. 21. merkuri

ifiqre

da

imsjele
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reobs. mas jer kidev 1610 wels teleskopiT akvirdeboda 

galileo galilei. 

venera caze SeuiaraRebeli TvaliT mzis Casvlisas da 

ganTiadamde Cans, ris gamoc mas `mwuxris varskvlavi~ da  

`ciskris varskvlavic~ uwodes. 

Zvelma berZnebma planetas siyvarulisa da silamazis 

qalRmerTis, veneras saxeli daarqves, xolo qarTvelebi 

mas aspirozs uwodebdnen. 

venera zomiT da masiT TiTqmis ar gansxvavdeba de-

damiwisagan. venera sxva planetebTan SedarebiT Tavisi 

RerZis garSemo piruku moZraobs, rasac mecnierebi ver 

xsnian. 

radgan venera mzesTan ufro axlosaa, vid re deda-

miwa, amitom dedamiwasTan SedarebiT, venera mzidan met 

siTbos Rebulobs. 

 veneras mkvrivi Rrublebi akravs. misi atmosfero 

Seicavs didi raodenobis naxSirorJangs, rac unarCuUnebs 

planetas maRal temperaturas. amitom veneraze tempera-

tura ufro maRalia, vidre merkurze. 

veneras zedapiri dafarulia mTebiTa da borcviani 

vakeebiT. mis zedapirze aRmoCenilia giganturi, 12 ki-

lometris simaRlis mTa (sur. 24). 

kvleviT samuSaoebs ve neras SeswavlisaTvis avto-

maturi planetaTSorisi sadgurebiT axdenen. veneras 

zedapirze avtomaturi sadguris `ve nera-7~ saUSulebiT 

uamravi kvleva Catarda. 

● me-2 cxrilis gamoyenebiT gamoTvale manZili: a) deda-
miwisa da  merkurs Soris; b) dedamiwasa da veneras Soris 
(sur. 25 -26). 

planetis
dasaxeleba

qarTuli
dasaxeleba

manZili
dedamiwamde,

milioni km

manZilimzemde,
milioni km

temperatura 
dRisiT

mzis garSemo
moZraobis dro

merkuri 4260 88 dRe

venera 4700 243 dRe

sur. 23. venera

sur. 24. vulkanuri mTa 
veneraze

cxr. 5

● Seavse me-5 cxrili planeta merkurisa da veneras maxa-
siaTebeli sidideebis mixedviT da Seadare isini erT-
maneTs.

mze dedamiwamerkuri

sur. 25

mze dedamiwavenera

sur. 26

gaazreba

saSinao davaleba
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6. dedamiwa da marsi

aris Tu ara
sicocxle marsze?

sur. 29. dedamiwis 
zedapiris foto

dedamiwa ulamazesi ciuri sxeulia. astronavtebi 

amboben, rom igi kosmosidan uZvirfases qvas hgaqvs (sur. 

28). 

dedamiwa jerjerobiT cnobili erTaderTi kosmo-

suri sxeulia, romelic cocxali arsebebiTaa dasaxle-

buli. 

mze izidavs dedamiwas. dedamiwa brunavs mzis garSemo 

30 km/wm siCqariT. igi erT Semobrunebas 365 dRe, 6 saaTi, 

9 wuTi da 10 wams andomebs. es dro aris erTi weliwadi. 

warmosaxviTi RerZis garSemo ki 24 saaTSi Semobrundeba. 

es dro aris erTi dRe-Rame.

dedamiwa mzis sistemaSi rigiT mesame planetaa. igi 

mzidan 150 milioni kilometriaTaa daSorebuli. deda-

miwa mzi dan 2 milioni kilometriT ufro Sors rom iyos, 

vidre axlaa, daiwyeboda didi gamyinvareba da klimatiT 

marss daemsgavseboda.

Tu dedamiwa mzes 8 milioni kilometriT dauaxlov-

deboda, maSin daiwyeboda daTboba da Cveni planeta vene-

ras daemsgavseboda.

mecnierebis gamoTvlebiT, dedamiwis zedapirze tem-

peratura saSualod +140C-ia.

dedamiwis erTaderTi bunebrivi Tanamgzavri – mTva-

re mudmivad gars uvlis mas da Tan dahyveba mzis garSemo 

mogzaurobisas.

29-e suraTze gamosaxulia NASA-s mier kosmosidan 

gadaRebuli dedamiwis zedapiri.

marsi dedamiwis mezobeli planetaa (sur. 30). mzis-

gan daSorebis mixedviT, igi rigiT meoTxea. mzis garSemo 

sur. 27

sur. 28

ifiqre

da

imsjele
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Semovlas 687 dRes andomebs, sakuTari RerZis garSemo – 

TiTqmis imdens, ramdensac dedamiwa (24 sT. 37 wT. 23 wm.).

marsis zedapiri dafarulia qviSis udabnoebiT. iq 

bevri krateri da mTaa. marsze moqmedebs yvelaze didi 

vulkani – olimpi (sur. 31). misi mTis simaRle 27 kilo-

metria. marsze periodulad TveobiT mZvinvarebs mtvris 

qariSxlebi. 

marsis garSemo ori Tanamgzavri moZraobs: fobosi da 

deimosi. marsi formiT mrgvali sxeulia. misi zoma TiT-

qmis orjer naklebia dedamiwis zomaze. mas aTjer ufro 

naklebi masa aqvs dedamiwasTan SedarebiT.

marsi mzidan erTnaxevarjer meti manZiliTaa daSo-

rebuli, vidre dedamiwa. amitom igi mzisgan nakleb siT-

bosa da sinaTles iRebs.M 

marss gars akravs gaiSviaTebuli atmosfero, ro-

melic dedamiwis atmosferosTan SedarebiT ufro gam-

Wvirvalea. 

marsis zedapiri Seicavs rkinis Jangs da amitom wiT-

lad Cans. Zvel saberZneTSi aristotelem feris gamo mas 

omis RmerTis saxeli aresomi uwoda. 

Zvelad qarTvelebi marss marixs uwodebdnen.

saukuneebis ganmavlobaSi adamianebi varaudobdnen, 

rom marsze iyo sicocxle. Tumca marsze sicocxle jer 

aRmoCenili ar aris.

marsmavlebma aTasobiT foto gadaiRes, sadac kargad 

Cans marsis zedapirze arsebuli arxebi (sur. 27), rac mec-

nierebis varaudiT marsze Zvelad arsebuli wylis dine-

bis kvalia. 

● imsjele dedamiwisa da marsis zomebis, masisa da maT ze-
dapirze garemo pirobebis Sesaxeb. Seadare isini erTma-
neTs (sur. 32). 

● Seavse me-6 cxrili dedamiwisa da marsis maxasiaTebeli 
sidideebis mixedviT da Seadare isini erTmaneTs.

planetis
dasaxeleba

planetis 
qarTuli 

dasaxeleba

manZili
dedamiwamde,

milioni km

manZili,
mzemde,

milioni km

tempe ratura
0C

mzis garSemo
moZraobis 

dro

bunebrivi 
Tanamgzavrebi

dedamiwa

marsi –125-dan  +25-mde

cxr. 6

sur. 30. marsi

sur. 31. vulkani olimpi

sur. 32. dedamiwa da marsi 
SefardebiTi zomebiT

gaazreba

saSinao davaleba
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7. iupiteri, saturni

ratom civa iupitersa 
da saturnze?

iupiteri yvelaze didi planetaa mzis sistemaSi  

(sur. 34). igi mzidan daSorebis mixedviT, rigiT mexuTea. 

aTasi wlis winaT Zvelma berZnebma iupiters romis mefe-

Ta RmerTis pativsacemad uwodes es saxeli.

Zvelad qarTvelebi iupiters muSTars uwodebdnen. 

iupiteri mzisgan 780 milioni kilometriT aris daSore-

buli.

iupiters garSemo Rrublebis grZeli fenebisagan 

Semdgari atmosfero aqvs. amis gamo iupiteri zolovani 

planetis saxiT Cans. iupiters gars akravs rgoli, rome-

lic mtvris nawilakebisgan Sedgeba. 

mecnierebis mier iupiteris zedapiri srulfasovnad 

Seswavlili ar aris. isini varaudoben, rom iupiteris ze-

dapiri Txevadia an airovani. mis centrSi myari birTvia. 

iupiteris masa metia mzis sistemaSi Semaval, erTad 

aRebul yvela planetis masaze. Amisi masa 318-jer metia 

dedamiwis masaze, xolo zoma daaxloebiT 11-jer metia 

dedamiwis zomaze. iupiteri mzis garSemo erT Semobru-

nebas TiTqmis 12 wels andomebs. iupiteri Tavisi war-

mosaxviTi RerZis garSemo didi siCqariT brunavs. misi 

siCqare mzis sistemis planetebis brunvis siCqareze bev-

rad metia. dRe-Ramis xangrZlivoba iupiterze 10 saaTia.

mzesTan siSoris gamo temperatura planetaze Zalian 

dabalia, daaxloebiT minus 1500C.

galileo galileim 1610 wels aRmoaCina iupiteris 

Ta nam gzavrebi: io, evropa, ganimedi da kalisto (sur. 35). 

sur. 33. saturni 

sur. 35. iupiteris 
Tanamgzavrebi

io

evropa

ganimedi

kalisto

sur. 34. iupiteri

ifiqre

da

imsjele
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io Zalian hgavs mTvares. misi masa da zoma TiTqmis mTva-

ris masisa da zomis tolia. masze aris moqmedi vulkanebi.

amJamad mecnierebi kosmosuri xomaldebis daxma-

rebiT didi yuradRebiT ikvleven Tanamgzavr evropas. 

evropa mTvareze mcire zomisaa. mas rkinis birTvi aqvs 

da atmosfero umetesad Jangbadisagan Sedgeba. evropis 

zedapiri dafarulia gayinuli wyliT. mecnierebi varau-

doben, rom yinulis safaris qveS aris okeane, sadac ara-

miwieri sicocxle SeiZLleba arsebobdes. NASA gegmavs 

momavalSi robotebis gagzavnas Tanamgzavrze, masze si-

cocxlis arsebobis dasadgenad.

 dReisaTvis aRmoCenilia iupiteris 67 Tanamgzavri.

saturni Tavisi rgoliT erT-erTi ulamazesi gigan-

turi planetaa (sur. 33). misi danaxva caze teleskopiT 

aris SesaZlebeli. igi mzisgan daSorebis mixedviT, rigiT 

meeqvsea.

planetis zoma daaxloebiT 5-jer metia dedamiwis 

zomasTan SedarebiT. igi mzis garSemo Semobrunebas TiT-

qmis 29 wels andomebs.

saturnis garSemo arsebuli rgoli (sartyeli) aTa-

sobiT qvis natexisa da yinulisagan Sedgeba (sur. 36). 

dReisaTvis aRmoCenilia saturnis 62 Tanamgzavri. maT-

gan yvelaze didia titani, romelic merkurze didia.

temperatura saturnis zedapirze Zalian dabalia, 

igi minus 150 0C-ia.

Zvelad qarTvelebi saturns zuals uwodebdnen.

● me-2 cxrilis gamoyenebiT gamoTvale manZili dedamiwasa 
da iupiters Soris (sur. 37). M

● Seitane me-7 cxrilSi monacemebi iupiterisa da saturnis 
Sesaxeb. Seadare isini erTmaneTs.

planetis
dasaxeleba

planetebis
qarTuli

dasaxeleba

manZili
dedamiwamde,

milioni km

manZili
mzemde,

milioni km

dedamiwasTan
SefardebiTi

zoma

saSualo 
tempera tura

mzis garSemo
moZraobis

dro

iupiteri

saturni

cxr. 7

sur. 36

mze

dedamiwa

iupiteri

sur. 37

gaazreba

saSinao davaleba
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8. urani da neptuni

uransa da neptuns yinulovan planetebs uwodeben. 

urani mzis sistemis erT-erTi giganturi planetaa  

(sur. 38). misi zoma TiTqmis oTxjer metia dedamiwis zo-

maze. uranis masa Tormet-naxevarjer metia dedamiwis 

masaze. mzisgan daSorebis mixedviT rigiT meSvide pla-

netaa. urani mzisgan 2870 milioni kilometriTaa daSo-

rebuli. amis gamo igi naklebadaa ganaTebuli. urani civi 

planetaa, mis zedapirze temperatura -2150C-ia. mas gars 

atmosfero akravs. urani mzis garSemo Semobrunebas  

84 wels andomebs. igi orbitaze `wamowolili~ trialebs.

uranis garSemo xuTi didi da 22 mcire zomis Tanam-

gzavri brunavs. mecnierebs am Tanamgzavrebis mxolod 

erTi mxaris fotosuraTebi aqvT. amitom maTi meore mxa-

re praqtikulad Seuswavlelia. 

uaxloes momavalSi NASA gegmavs uransa da neptunze 

specialuri eqspediciis gagzavnas robotebis saxiT.

neptuni 1846 wels germanelma astronomma halem aR-

moaCina. igi pirveli planetaa, romlis arseboba aRmoCe-

namde maTematikuri gamoTvlebiT daadgines. 

neptuni, uranTan erTad, iseTive giganturi plane-

taa, rogorc saturni da iupiteri. mzisgan daSorebis 

mixedviT, rigiT merve planetaa (sur. 39). igi zomiT deda-

miwaze oTxjer didia, masa ki Cvidmetjer metia dedamiwis 

masaze. neptuns Ggars atmosfero akravs. Pplaneta teles-

kopSi cisfrad Cans. neptunis atmosferos zeda fenebSi 

temperatura -2200C-ia, xolo planetis SigniT tempera-

tura Zalian maRalia (daaxloebiT 50000C).

neptunis garSemo aris rgolebi, romelic yinulo-

vani sxeulebisagan Sedgeba. neptunis garSemo ToTxmeti 

sur. 40. tritoni.
neptunis Tanamgzavri

sur. 39. neptunisur. 38. urani

ra aqvT saerTo 
uransa da neptuns?

ifiqre

da

imsjele



35Tavi 5. kosmosi

● me-2 cxrilis gamoyenebiT gamoTvale, ra manZiliTaa da-
Sorebuli: a) dedamiwidan urani; b) dedamiwidan neptuni. 
Seadare erTmaneTs (sur. 41-42).

● Seitane me-8 cxrilSi monacemebi uranisa da neptunis Se-
saxeb. Seadare isini erTmaneTs.

Tanamgzavri brunavs. maT Soris yvelaze didia tritoni 

(sur. 40). tritoni neptunis erTaderTi mrgvali formis 

Tanamgzavria. danarCeni Tanamgzavrebis forma gansxva-

vebulia. 

tritons neptunis sxva Tanamgzavrebisgan gansxva-

vebiT, unikaluri Tviseba aqvs. igi da neptuni TavianTi 

warmosxviTi RerZis garSemo urTierTsawinaaRmdego mi-

marTulebiT brunaven. 

neptuni mzis garSemo Semovlas 165 wels andomebs, 

xolo RerZis garSemo brunvas – 15 saaTs. neptuni mzisgan 

4500 milioni kilometriTaa daSorebuli.

planetis
dasaxeleba

manZili
dedamiwamde,

milioni km

manZili mzemde,
milioni km

tempe ratura 
dRisiT

mzis garSemo
moZraobis dro

bunebrivi 
Tanamgzavrebi

urani

neptuni

cxr. 8

sur. 42

mze dedamiwa neptuni

mze dedamiwa urani

sur. 41

mocemuli gaqvs: 
muyaos furceli, sxvadasxva feris plastelini, 
flomasteri.

msvleloba:

1.	gamoZerwe plastelinisgan `mze~ da `planetebi~. 
gaiTvaliswine maTi zoma da feri. 

2.	daxaze muyaos furcelze planetebis orbitebi.
3.	ganalage planetebi orbitebze mzis garSemo.
	warmoadgine modeli da Seadare igi Tanaklaselis 

models. sur. 43

eqsperimentuli davaleba

mzis sistemis modelis Seqmna

gaazreba

saSinao davaleba
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jgufuri eqsperimenti
mzis sistemis modelis Seqmna

9. mzis sistemis modeli

sur. 45

sur. 46

sur. 44

mz
e

me
r

ku
r

i

ve
ne

r
a

d
ed

am
iw

a

ma
r

si

iu
pi

t
er

i

sa
t

u
r

ni

u
r

an
i

ne
pt

in
i

mocemuli gaqvs: 
10 cali feradi qaRaldis furceli, masze daxa-
zuli sxvadasxva zomis wreebiT, makrateli, 
cxra cali 20 sm sigrZis msxvili Zafi. Mmuya os wre  
(R = 20 sm), romelzec daxazulia planetebis or-
bitebi (sur. 45).

msvleloba:

1. 44-e suraTis mixedviT gamoWeri feradi 
qaRaldis furclebze daxazuli wreebi, 
romlebzec miTiTebulia planetebis saxele-
bi. Mmeore mxares daawere planetebis Sesatyvi-
si qarTuli saxelebi.

2. warmoidgine, rom isini mzis sistemaSi Semava-
li planetebia. 

3. amoirCie `mze~ da ZafiT dakide muyaos rgo-
lis centrSi. Aaseve ZafiT dakideP `planetebi~ 
TavianT orbitebze mzisgan daSorebis mixed-
viT. gaiTvaliswine me-2 cxrilis monacemebi 
da planetebi mzes daaSore pirobiTi erTeu-
lebiT (mag., merkuri 2 mm da a.S.),

	Caatare prezentacia Sen mier damzadebuli 
mzis sistemis modelis gamoyenebiT.
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10. kometebi

ratom aqvs 
kometas kudi?

kometebi ciuri sxeulebia, romlebic mzis garSemo 

brunaven, magram gansxvavdebian planetebisagan. plane-

tebi wriul orbitaze brunaven ise, rom maTi orbitebi 

erTmaneTs ar gadakveTen. kometebi ki gawelil orbitaze 

brunaven da kometebis orbita gadakveTs planetebis 

orbitas (sur. 47). amitom planetebi SeuZlebelia erT-

maneTs rom daejaxon, kometebi ki SeiZleba daejaxon 

planetas. planetebTan SedarebiT kometebs Zalian pa-

tara masa aqvT. 

gamokvlevebis mixedviT, kometa Sedgeba birTvisa da 

grZeli kudisagan (sur. 48). zogierTi kometis kudis sig-

rZe mili onobiT kilometria.

kometis birTvSi didi raodenobiT mtvris nawilakebi 

da yinulia. rodesac kometa mzis siaxloves aRmoCndeba, 

mzis sxivebis moqmedebiT misi birTvidan yinulis nawili 

dneba da orTqldeba. es mtverTan erTad qmnis kometis 

kuds, romelic mzis sawinaaRmdegod aris mimarTuli. 

zogierTi kometis kudi lamazad kaSkaSebs. Mmisi sikaSkaSe 

damokidebulia mzesTan siaxloveze. zogierT kometas 

SeiZleba ramdenime kudi hqondes.

1986 wels kvleviTi kosmosuri aparatebis daxmarebiT 

mecnierebma haleis kometa gamoikvlies (sur. 49). aRmoCn-

da, rom misi birTvi Cveulebrivi yinulisa da mtvris 

nawilakebisagan Sedgeboda. haleis kometa 76 weliwadSi 

erTxel Cans caze. 

● moiZie informacia internetSi da moamzade plakati: ko-
metebi mzis sistemaSi da Caatare prezentacia.

sur. 47

sur. 49. haleis kometa

mtvris Semcveli kudi

airovani kudi

birTvi

koma – mtvrisa 
da airis narevi

sur. 48

ifiqre

da

imsjele

saSinao davaleba
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11. asteroidebi da meteoroidebi

ratom Cndeba dedamiwasa 
da sxva planetebze 

kraterebi?

asteroidebi mzis sistemaSi Semavali ciuri sxeule-

bia. maTi arseboba kosmosSi adamianebma mogvianebiT aR-

moaCines. 

pirveli asteroidi italieli astronomis juzepe 

piacas mier 1801 wlis pirvel ianvars iqna aRmoCenili 

da mas cerera uwodes. cerera aris asteroiduli tipis 

juja planeta (sur. 51). XIX saukunis bolosaTvis 470, 

xolo dReisaTvis 3000-ze meti asteroidia aRmoCenili.

asteroidebi iseve, rogorc planetebi, mzis garSe-

mo brunavs. asteroidebis yvelaze didi raodenoba moZ-

raobs marsisa da iupiteris orbitebs Soris (sur. 52). 

MdaaxloebiT 50 maTgani dedamiwasTan sakmaod axlosaa. 

zogjer maTi moZraobis orbitebi kveTs dedamiwis moZ-

raobis orbitas, Tumca isini dedamiwas ar ejaxebian. as-

teroidebis nawili gabneulia mzis sistemis planetebs 

Soris sivrceSi.

asteroidebi zomiTa da masiT planetebTan Sedare-

biT patarebia. maT sxvadasxva forma aqvs.

sur. 50

sur. 51. asteroidi 
cerera

sur. 52. 

asteroidebi

ifiqre

da

imsjele

1200 m
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asteroidebis danaxva SeuiaraRebeli TvaliT deda-

miwidan SeuZlebelia. teleskopSi isini patara manaTobe-

li wertilebis saxiT Cans, TiTqosda varskvlavebiao.

meteoroidebi uZvelesi ciuri sxeulebia. aAstrono-

mebi Tvlian, rom isini kometebis natexebia.M maT ara aqvs 

didi zoma. aRmoCenilia meteoroidebi, romelTa sawyisi 

masa daaxloebiT 70 tona iyo. isini SeiZleba iyos qvis, 

rkinis, qva-rkinis.

meteoroidebi planetebs Soris sivrceSi didi siC-

qariT moZraoben. dedamiwasTan moaxloebisas atmos-

feroSi SemoiWrebian. didi siCqaris gamo ramdenime aTas 

gradusamde acxeleben garemomcvel haers, TviTonac 

cxeldebian, iwvebian da anaTeben. amitom RamiT mowmen-

dil caze ganaTebul kvals toveben. am movlenas meteori 

hqvia. xSirad, maT adamianebi mowyvetil varskvlavebsac 

uwodeben. M

meteoroidi atmosferoSi Semosvlis Semdeg dedami-

waze ecema (sur. 53). Mmeteoriti dedamiwaze dacemuli 

mete oroidia. aRmoCenilia meteoritebi, romelTa masa 

miwaze davardnisas 820 kg iyo. meteoritis dacemis adgil-

ze Cndeba Rrmuli, romelsac meteorituli krateri hqvia. 

1947 wels Soreul aRmosavleTSi meteoritebis didi 

raodenoba Camocvivda, romelmac tye daaziana da miwaze 

ormoebi datova.

5000 wlis win arizonas Statis teritoriaze (aSS) me-

teoriti Camovarda, romelmac 1200 metri siganis da 175 

metri siRrmis ormo gaaCina (sur. 50). mSrali klimatis 

gamo igi kargad aris Senaxuli. 

mTel dedamiwaze meteoritebis mier amoTxrili daax-

loebiT 140 didi ormoa aRmoCenili. 

iSviaTad, ramdenime milion weliwadSi erTxel, deda-

miwas SeiZleba giganturi meteoriti daeces.

meteoritebi ara marto dedamiwas, aramed sxva ciur 

sxeulebsac stumroben. 54-e da 55-e suraTebze gamosaxu-

lia meteoritis dajaxebis Sedegad gaCenili kraterebi. 

● Seadare erTmaneTs meteoroidebi da meteoritebi. im s-
jele, ra gansxvavebaa maT Soris.

sur. 55. krateri marsze

● cariel wreebSi Cawere samyaroSi Semavali kosmosuri 
sxeulebis saxelebi.

sur. 54. krateri mTvareze

sur. 53. amerikaSi 
aRmoCenili meteoriti

kosmo-
suri 

sxeulebi

gaazreba

saSinao davaleba
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12. mTvare

ratom ar Cans 
dRisiT mTvare?

sur. 57. mTvare

mTvare, iseve, rogorc dedamiwa, mrgvali sxeulia  

(sur. 57). igi dedamiwis garSemo brunavs – misi Ta-

namgzavria. mTvaris zoma dedamiwasTan SedarebiT 4-jer 

naklebia. 

mTvare dedamiwis garSemo erT srul bruns 27 dResa 

da 8 saaTs andomebs. amdenive dros andomebs mTvare Ta-

visi RerZis irgvliv Semobrunebas. amitom dedamiwidan 

mxolod misi erTi mxare Cans. kosmosuri aparatebiT Se-

saZlebeli gaxda mTvaris dedamiwidan uxilavi mxaris 

fotografirebac (sur. 58). mTvare dedamiwasTan erTad, 

mzis garSemoc moZraobs. sanam dedamiwa mzes erTxel Se-

mouvlis, mTvare amasobaSi TiTqmis cametjer Semouvlis 

irgvliv dedamiwas.

mTvaris brunva RerZis garSemo iwvevs mTvareze 

dRisa da Ramis monacvleobas. mTvareze dRe ori kvira 

grZeldeba. anu mze ori kviris ganmavlobaSi acxelebs 

mTvaris zedapirs da iq Zalian cxela. AaseTivea Ramis xan-

grZlivobac. mTvareze Ramec or kviras grZeldeba. Aam 

dros mTvaris zedapirze sicive da sibnele isadgurebs. 

Aamitom mTva reze dRisa da Ramis temperatura sakmaod 

gansxvavdeba erTmaneTisagan. dRisiT daaxloebiT plus 

120 gradusia, RamiT ki minus 1500 C-mde ecema.

mTvares atmosfero ar gaaCnia. igi arc mnaTi sxeulia. 

caze mTvare imitom Cans, rom igi masze dacemul mzis 

sxi vebs ireklavs, TiTqos sarke iyos, romelic aTinaTs 

agzavnis dedamiwaze.

sur. 56

sur. 58. mTvaris meore 
mxare

ifiqre

da

imsjele
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mTvare sikaSkaSiT rigiT meore sxeulia caze. dRisiT 

caze Zalian iSviaTad Cans.

zogjer mTvare dRisiT Cven zeviTaa, magram caze 

mainc ar Cans. imitom, rom kaSkaSa mzis sxivebi ar gaZlevs 

saSualebas, dainaxo igi.

zogjer, adre diliT an gvian saRamos, SeiZleba dai-

naxo mze da mTvare erTad, radganac am dros mzis sxivebi 

ar gWris Tvals (sur. 56).

1969 wlis 12 ivliss mTvarisken gauSves raketa kos-

mosuri xomaldiT Apollo, romelSic sami kosmonavti iyo. 

16 ivliss mTvareze kosmosuri xomaldis nawili daeSva, 

romelSic ori amerikeli astronavti imyofeboda – nil 

armstrongi da edvin oldrini (sur. 59). maT mTvareze 

satelevizio kamera, samecniero aparatura da amerikis 

droSa Caitanes (sur. 60).

mesame astronavti maikl kolinzi am dros kosmo-

suri xomaldiT Apollo mTvaris garSemo brunavda. mTva-

reze muSaobis dasrulebis Semdeg oldrini da amstron-

gi kosmosuri xomaldis nawiliT afrindnen mTvaridan, 

gadasxdnen mTvaris garSemo mbrunav xomaldSi da oTxi 

dRis frenis Semdeg samive mSvidobiT dabrunda deda-

miwaze. 

astronavtebma mTvaridan dedamiwaze mTvaris miwa 

da qvebi Camoitanes. aman didad Seuwyo xeli mTvaris Sem-

dgom Seswavlas.

aRmoCnda, rom mTvaris qanebis Semadgenloba iseTi-

vea, ro goric dedamiwis qanebis.

● 61-e suraTis mixedviT imsjele mTvarisa da dedamiwis 
moZraobis Sesaxeb.

● Seitane 30-e cxrilSi monacemebi mTvaris Sesaxeb. Seada-
re, ramdenjer metia dRisa da Ramis xangrZlivoba mTva-
reze dedamiwasTan SefardebiT.

sur. 60. mogzauroba 
mTvareze

mTvaris zoma
dedamiwasTan
SefardebiT

manZili
mTvaridan

dedamiwamde (km)

dRis 
xangrZlivoba

Ramis 
xangrZlivoba

dRis tem-
peratura

Ramis tem-
peratura

dedamiwis
garSemo

moZraobis
dro

384 467

cxr. 30

sur. 59. amerikeli 
astronavtebi

sur. 61 

gaazreba

saSinao davaleba
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13. mTvaris dabneleba

ratom Cans mTvare caze 
sxvadasxva formis?

xSirad mTvare caze sxvadasxvanairad Cans (sur. 62). 

igi xan rkalis formisaa, xan izrdeba da badros formas 

iRebs (sur. 64).

movlenas, rodesac mTvare badros formas iRebs, 

savsemTvareobas uwodeben. Semdeg savse mTvaris zoma 

iwyebs Semcirebas manam, sanam igi saerTod ar gaqreba 

caze. sinamdvileSi mTvare ar icvlis Tavis formas.

mzis, mTvarisa da dedamiwis urTierTmdebaroba moZ-

raobis procesSi icvleba. amitom mTvare xSirad eqceva 

dedamiwis CrdilSi. imisda mixedviT, Tu mTvaris ra nawi-

lia moqceuli CrdilSi, igi caze sxvadasxva formis Cans.

mziT ganaTebuli dedamiwa Tavis ukan warmoqmnis 

Crdils, romlis sigrZe milionobiT kilometria. Tu sur. 64. savse mTvare

jgufuri eqsperimenti

mTvaris dabnelebis Seswavla

mocemuli gaqvs: 
jibis farani, Gglobusi, pata ra burTi (sur. 63).

msvleloba:
1.	warmoidgine, rom naTura aris mze, patara burTi – 

mTvare, globusi ki – dedamiwa.
2.	ganalage NnaTura, globusi da burTi ise, rogorc 

63-e suraTzea naCvenebi. 
3.	gaanaTe globusi sinaTlis sxiviT. daakvirdi, sad 

warmoiSva Crdili. 
4.	odnav Seucvale mdebareoba naTurasa da burTs er-

Tad. D
	daakvirdi, Seicvala Tu ara Crdilma mdebareoba. 

cdis safuZvelze axseni mTvaris dab neleba.

sur. 63

sur. 62

ifiqre

da

imsjele
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sur. 66. mTvare sruli 
dabnelebisas

● 67-e suraTis mixedviT imsjele mTvaris dabnelebis  
Sesaxeb.

mTvare dedamiwis CrdilSi mTlianad aRmoCndeba, maSin 

moxdeba mTvaris sruli dabneleba, romelic zogjer 

SeiZ leba saaTnaxevari gagrZeldes. mTvaris dabneleba 

savse mTvareobis dros xdeba. aseve mTvaris dabnelebisas 

au cilebelia, rom mzis, dedamiwisa da mTvaris centrebi 

erT  wrfeze mdebareobdes. 

65-e suraTze gamosaxulia mTvaris sruli dabnelebis 

sqema, romlis mixedviTacM dedamiwaze dacemuli mzis sxi-

vebi dedamiwis ukan qmnis HCrdils. mTvare moqceulia de-

damiwis CrdilSi, amitom xdeba mTvaris dabneleba. mTva-

ris nawilobrivi dabnelebis dros, misi raRac nawili 

moqceulia dedamiwis CrdilSi, nawili ki mzis sxivebiTaa 

ganaTebuli.

dedamiwas atmosfero rom ar hqonoda, dabnelebisas 

mTvare caze ar gamoCndeboda. dedamiwis atmosferoSi 

gavlili mzis sxivebis mowiTalo feris nawili gaibneva. 

isini ecema dedamiwis CrdilSi myof Cabnelebul mTva-

res, anaTebs mas da amitom caze mTvare dabnelebisas mo-

wiTalo feris Cans (sur. 66).

● moiZie informacia da moamzade plakati `mTvaris dabne-
leba~.  Caatare prezentacia 

sur. 65

sur. 67

gaazreba

saSinao davaleba

Crdili

naxevarCrdili

mTvaris sruli 
dabneleba

mTvaris nawilobrivi 
dabneleba
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14. mzis dabneleba

ratom xdeba mzis 
dabneleba?

mzis dabnelebaSi monawileobs sami sxeuli: mTva re, 

dedamiwa da mze (sur. 69). radgan mTvare gars uvlis de-

damiwas da masTan erTad moZraobs mzis garSemo, dgeba 

momenti, rodesac mTvare aRmoCndeba dedamiwasa da mzes 

Soris. Aam dros mTvare Camoefareba mzes da igi caze aRar 

Cans. e.i mTvaris Crdili uxilavs xdis mzes, rasac mzis 

dabnelebas uwodeben.

sur. 68

70-e suraTze sqematurad gamosaxulia mzis sruli da 

nawilobrivi dabneleba.M mzis sxivebi mTvares ecema da mis 

ukan warmoiqmneba HCrdili. dedamiwis im adgilze, sadac 

Crdili daeca, xdeba mzis dabneleba.

sur. 70

sur. 69

ifiqre

da

imsjele

 dedamiwa

mTvare

mzis sruli 
dabneleba

mzis nawilobrivi 
dabneleba

mze
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eqsperimentuli davaleba

mzis dabnelebis modelis damzadeba

mze SeiZleba srulad an nawilobriv dabneldes. mzis 

Msruli dabnelebisas mTvare mTlianad faravs mzes. 

71-e suraTze gamosaxulia mzis sruli dabneleba 1994 

wels boliviaSi.

mzis dabneleba yovelwliurad dedamiwis sxvadasxva 

adgilas xdeba. xolo dedamiwis erTsa da imave adgilze 

mzis sruli dabneleba 250-300 weliwadSi erTxel aris 

mosalodneli.

2005 wlis oqtomberSi espaneTisa da afrikis 

mcxovreb lebma SeZles emziraT mzis sruli dabnelebis-

Tvis. rogorc damkvirveblebi yvebian, es iyo ulamazesi 

suraTi, rodesac mzis cecxlovani rgoliT garSemor-

tymuli mTvaris Crdili Canda (sur. 68).

mecnierebs SeuZliaT zustad gamoTvalon mzis dab-

nelebis TariRi daG geografiuli adgili. maT aseve 

SeuZliaT daadginon mocemul adgilas dabneleba sruli 

iqneba Tu nawilobrivi. mzis dabnelebis dros mecnierebi 

specialuri xelsawyoebis meSveobiT ikvleven mzis 

bunebas.M

● daakvirdi 72-e suraTs da aRwere, rogor xdeba mzis dab-
neleba.

mocemuli gaqvs: 

jibis farani, Gglobusi, patara burTi (sur. 73).

msvleloba:
1.	warmoidgine, rom naTura aris mze, patara burTi –

mTvare, globusi ki – dedamiwa.
2. ganalage NnaTura, globusi da burTi ise, rogorc 

mzis dabnelebisas aris ganlagebuli mze, mTvare da 
dedamiwa.

3. gaanaTe burTi. daakvirdi, sad warmoSva Crdili glo-
busze. 

4. odnav Seucvale mdebareoba burTs. daakvirdi, Seic-
vala Tu ara Crdilma mdebareoba.

	modelis gamoyenebiT axseni mzis dabneleba.
sur. 73

sur. 71. mzis dabneleba

sur. 72

gaazreba

saSinao davaleba
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15. Semajamebeli gakveTili

2. romel suraTzea sworad gamosaxuli asteroidebis gan-
lageba planetebs Soris?

1. imsjele sqemis mixedviT mzis sistemaSi Semavali sxeule-
bis Sesaxeb.

planetebi

dedamiwis jgufis 
planetebi

dedamiwavenera

merkuri marsi

giganti
planetebi

uranisaturni

iupiteri neptuni

sxva sxeulebi

asteroidebi

meteoroidebikometebi

samyaro

dedamiwa

marsi

a

marsi

iupiteri

b

marsi

saturni

g

mzis sistema
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3. daalage planetebi mzidan manZilis klebadobis mixed-
viT: marsi, plutoni, venera, merkuri

a) plutoni, marsi, venera, merkuri
b) marsi, venera, merkuri, plutoni
g) marsi, plutoni, venera, merkuri
d) venera, marsi, plutoni, merkuri

4. dedamiwis jgufis planetebia

a) merkuri, venera, dedamiwa, marsi
b) merkuri, iupiteri, dedamiwa, marsi
g) merkuri, venera, urani, neptuni

5. romeli suraTi gamoxatavs sworad mzis dabnelebas?

6. romeli suraTi gamoxatavs sworad mTvaris dabnelebas?

a.                                                                         b.                                                            g.

   a.                                                                   b.                                                                g.
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	samyaroSi uTvalavi ciuri sxeulia. 

B	bunebrivi ciuri sxeulebia: varskvlavebi, planetebi, planetebis 
Tanamgzavrebi, kometebi, asteroidebi, meteoroidebi. 

	xelovnuri ciuri sxeulebia: dedamiwis xelovnuri Tanamgzavrebi, 
kosmosuri xomaldebi, kosmosuri raketebi.

	varskvlavebi uzarmazari sxeulebia, romlebic sinaTles asxi-
veben. varskvlavebis urTierTganlagebis mixedviT arCeven Tana-
varskvlavedebs. 

	Mmze erT-erTi varskvlavia, romlis masa 333 000-jer metia deda-
miwis masaze.

P	planetebi ciuri sxeulebia, romlebic sinaTles ar asxiveben.

M	mzis sistema Sedgeba mis garSemo mbrunavi planetebisgan, plane-
tebis Tanamgzavrebisgan, kometebis, asteroidebis, meteoroide-
bis, didi raodenobiT mtvrisa da sxvadasxva nawilakebisgan. 

M	mzis planetebia: merkuri, venera, dedamiwa, marsi, iupiteri, sa-
turni, urani, neptuni. maT Soris giganturi planetebia; iupiteri, 
saturni, urani da neptuni.

	Yyvela planeta Tavis orbitaze brunavs.

M	merkursa da veneras Tanamgzavrebi ar gaaCnia.

D	dedamiwis Tanamgzavria mTvare. sxva planetebs ramdenime Tanam-
gzavri gaaCniaT. Pplanetebis Tanamgzavrebi iseve, rogorc plane-
tebi sinaTles ar asxiveben.

K	kometebi ise moZraoben mzis sistemaSi, rom planetebs xan uaxlov-
debian, xan Sordebian.

A	asteroidebi planetebTan SedarebiT mcire zomisaa, amitom maT 
juja planetebsac uwodeben.

	meteoroidebi uZvelesi ciuri sxeulebia. Mmeteoriti dedamiwaze 
dacemuli meteoroidia.  Mmeteoritebi planetebze dacemisas to-
veben Rrmulebs.

	mzis irgvliv dedamiwisa da masTan erTad mTvaris  moZraobisas Se-
saZlebelia moxdes xan mzis, xan mTvaris dabneleba. roca mTvare 
dedamiwis CrdilSi moeqceva mTvaris dabneleba xdeba. Tu mTvare 
aRmoCndeba mzesa da dedamiwas Soris, maSin moxdeba Mmzis dabneleba.

K	kosmosis SeswavlisaTvis didi mniSvneloba aqvs kosmonavtebis 
dakvirvebebs, romlebic saerTaSoriso kosmosur sadgurSi  Tveo-
biT muSaoben. maT cxovrebisa da arsebobis gansakuTrebuli piro-
bebi aqvT Seqmnili.

me-5 Tavis mokle daskvnebi:
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Tavi

dedamiwis

agebuleba6.

	dedamiwis struqturuli nawilebis amocnobas da dasa-
xelebas;

	bunebrivi movlenebis axsnas dedamiwis qerqSi mimdinare 
procesebiT;

	miwisZvris dros elementarul qcevis wesebs;

	dedamiwis konkretuli adgilis istoriul ganviTare-
bas namarx organizmebze dakvirvebiT.

Seiswavli:

	dedamiwis struqturuli elementebis gansxvavebas 
erTmaneTisagan ganlagebisa da Tvisebebis mixedviT; 

	dedamiwis modelis damzadebas;

	msjelobas mTebis warmoSobis mizezebze;

	mTaTwarmoqmnis modelis damzadebas;

	liTosferuli filis modelis damzadebas;

 	seismografis modelis damzadebas;

	vulkanis modelis damzadebas;

	anabeWdis da nakvalevis modelis damzadebas;

	qanebis saxeebis amocnobas da msjelobas maTi Tvisebe-
bis Sesaxeb;

	msjelobas sxvadasxva qanis gamoyenebis Sesaxeb yofa-
cxovrebaSi.

SeZleb da daeuflebi:
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ra aris dedamiwis 
siRrmeSi?

sur. 1

kacobriobas uZvelesi droidan ainteresebda risgan 

Sedgeboda dedamiwa. amisaTvis adamianebma gadawyvites 

dedamiwis siRrmeSi CaeRwiaT da ase SeeswavlaT misi age-

buleba. AruseTSi, murmanskis olqSi, daiwyes miwis burRva 

da daaxloebiT 15 kilometramde siRrmeSi CaaRwies, mag-

ram WaburRilSi maRali temperaturis da Txevadi qanis 

amodinebis gamo Sewyvites muSaoba.  

mogvianebiT mecnierebma daadgines, rom dedamiwa 

Sedgeba sami ZiriTadi nawilisagan. es nawilebia: birTvi, 

mantia da dedamiwis qerqi (sur. 2).

Ddedamiwis `gulSi~ aris e.w. dedamiwis birTvi. is ori 

nawilisgan Sedgeba: gare birTvi, romelic Txevad mdgo-

mareobaSia da Sida birTvi, romelic myaria. birTvis tem-

peratura Zalian maRalia, igi daaxloebiT 60000C aRwevs. 

mantiis zeda nawili

bazalturi fena

granituli fena

danaleqi fena

kontinenturi

qerqi

okeanuri

qerqi

Sida birTvi

gare birTvi

mantia

qerqi

sur. 2 sur. 3

ifiqre

da

imsjele

1. risgan Sedgeba dedamiwa?
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eqsperimentuli davaleba

dedamiwis modelis damzadeba

1. imsjele me-2 suraTis mixedviT dedamiwis agebulebis Se-
saxeb.

2. me-3 suraTis mixedviT aRwere kontinenturi da okeanuri 
qerqis agebuleba. ra gansxvavebaa maT Soris?

Ddadgenilia, rom birTvis Txevadi nawili Sedgeba rkinisa 

da nikelisagan. 

Mmantia aris fena, romelic birTvs garSemo akravs. 

Mmantia Sedgeba qveda da zeda nawilisagan. misi tempera-

tura birTvis temperaturasTan SedarebiT naklebia, 

daaxloebiT 20000C-ia. qveda fena plastikuria, zeda man-

tia ki – myari. 

qerqi dedamiwis zeda fenaa, romelic dasaxlebu-

lia cocxali organizmebiT. igi yvelaze myari da Txeli 

garsia. Mmisi sisqe mantiisa da birTvis sisqesTan Seda-

rebiT mniSvnelovnad mcirea. Mqerqis sisqe yvelgan erT-

nairi ar aris. is ori saxisaa: kontinenturi da okeanuri  

(sur. 3). kontinenturi qerqi Sedgeba danaleqi, granitu-

li da bazalturi fenebisgan. K dedamiwis qerqis zeda, yve-

laze nayofier fenas, niadagi ewodeba. 

okeanuri qerqis Semadgeneli nawilebia danale-

qi da bazalturi fenebi. Mmisi sisqe daaxloebiT 5-dan  

10 km- mdea, kontinenturi qerqis sisqe ki 75 km-s aRwevs. 

mantia

birTvi

● me-4 suraTze gamosaxul sqemaze cariel wreebSi Cawere 
mantiisa da birTvis Semadgeneli nawilebi.

sur. 4 

mocemuli gaqvs: 

sxvadasxva feris plas tilini.

msvleloba: 
1. me-5 suraTis mixedviT daicavi Tana-

fardoba dedamiwis fenebs Soris.
2. yviTeli feris plastiliniT gamoZerwe 

`dedamiwis guli~ – birTvi. 
3. birTvi garSemo dafare wiTeli feris 

plastiliniT – `mantiiT~. 
4. mantias Seamoavle yavisferi plasti-

linis Txeli fena – `qerqi~. 
	Caatare modelis prezentacia.

sur. 5 

3 sm

4,5 sm

5 sm

dedamiwis 
radiusi

6378 km

birTvis 
radiusi

3450 km

mantiis sisqe 2900 km

kontinenturi 
qerqis sisqe

40-75 km

okeanuri 
qerqis sisqe

5-10 km

dedamiwisa da misi 
Semadgeneli nawilebis 

daaxloebiTi zomebi

gaazreba

saSinao davaleba
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2. liTosfero

ratom dascildnen 
kontinentebi 

erTmaneTs?

225 mln wlis win 
erTiani kon-
tinenti pangea 
arsebobda. 

135 mln wlis win 
CrdiloeTi amerika 
dascilda evropas, 
afrika – samxreT amerikas. 
indoeTi daiZra aziisaken. 

65 mln wlis win 
kontinentebis 
ganlageba.

liTosfero dedamiwis myari garsia, romelic moi-

cavs dedamiwis qerqsa da mantiis zeda myar nawils. ga-

nasxvaveben kontinentur da okeanur liTosferos  

(sur. 7).

1912 wels germanelma mecnierma alfred vegenerma 

afrikis dasavleT sanapirosa da samxreT amerikis aR-

mosavleT sanapiroebis zolze dakvirvebis Sedegad ga-

moTqva mosazreba, rom 200 milioni wlis win dedamiwaze 

iyo erTiani kontinenti – pangea. pangeas TandaTan scil-

deboda sxvadasxva nawilebi –kontinentebi (sur. 6) da am-

gvarad Seiqmna dedamiwis Tanamedrove saxe. 

vegeneris mosazreba gaiziares sxva mecnierebma da mis 

safuZvelze daadgines, rom liTosfero mTliani ar aris. 

igi Sedgeba MliTosferuli filebisagan. liTosfero 

SeiZleba SevadaroT kvercxis naWuWs, romelic akravs 

dedamiwas. warmoidgine, rom `dedamiwis naWuWi~ ramde-

nime adgilze filebis sazRvrebTan TiTqos gam skdaria. 

liTosferuli filebi eyrdnoba mantiis Txevad, maRali 

temperaturis mqone Sua nawils. isini Zalian nela, weli-

wadSi ramdenime santimetriT, gadaadgildeba – zogi maT-

gani erTmaneTs ejaxeba, zogi ki Sordeba (sur. 8). filebis 

moZraoba SegviZlia SevadaroT gemis curvas.  kontinen-

tebi mudmivad moZraoben, magram maTi moZraoba imdenad 

nelia, rom TvaliT ver vamCnevT.

liTosfero did da patara filebad iyofa (sur. 10). 

okeanuri filebi okeanis ZirSia. Sereuli filebi Sei-

caven rogorc kontinentur, ise okeanur nawilebs. Aam-

rigad, filebi sxva dasxva zomisaa. maTi sazRvrebi ar 

emTxveva kontinentebisa da okeaneebis sazRvrebs. 

sur. 6

ifiqre

da

imsjele

1. okeanuri liTosfero 
2. kontinenturi liTosfero

sur. 7.

qveda mantia

zeda mantia

1
2

filebis daSoreba

filebis Sejaxeba

sur. 8. filebis moZraoba
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eqsperimentuli davaleba

liTosferuli filis modelis damzadeba

mocemuli gaqvs: TeTri da feradi furclebi, webo.

msvleloba: 
1. me-3 suraTis mixedviT (gv. 50) feradi furclebisagan ga-

moWeri `liTosferos fenebi~ . 
2. TiToeul fenas gaukeTe Sesabamisi warwera.
3. furclebi daawebe erTmaneTs me-11 suraTze gamosaxuli 

TanmimdevrobiT. 
4. awyobili `liTosferuli fila~ daawebe TeTr furcelze.  
	gamoitane daskvna da Caatare liTosferos filis mo-

delis prezentacia.

1. me-9 a da b suraTebis mixedviT imsjele liTosferuli 
filebis moZraobis Sesaxeb.

2. me-10 suraTis mixedviT imsjele liTosferuli filebis 
Sesaxeb. gamoyavi okeanuri da Sereuli liTosferuli 
filebi. aRwere, romeli filebi Sordeba da romeli eja-
xeba erTmaneTs.

sur. 11

1. CrdiloeT amerikis
2 samxreT amerikis
3. antarqtikuli
4. evraziuli
5. afrikuli
6. indoavstraliuri
7. wynari okeanis

sur. 10. liTosferuli 
filebi

sur. 9. CrdiloeT 
amerikisa da evraziis 
liTosferuli filebis 
daSorebis magaliTi 
kunZul islandiaze

CrdiloeT 
amerikis

evraziuli

filebis daSoreba
filebis Sejaxeba

a b

1

2

3

5

4

7

6

7

CrdiloeTi
amerika

samxreTi
amerika

afrika

evrazia

avstralia

wynari
okeane

wynari
okeane

atlantis
okeane

indoeTis
okeane

gaazreba

saSinao davaleba
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rogor warmoiqmna mTebi?

uZvelesi droidan adamianebs ainteresebdaT, rogor 

warmoiqmna mTebi. xalxSi ama Tu im mTis warmoqmnis Sesa-

xeb mravali legenda arsebobs. 

mTebis warmoSoba dedamiwis qerqis moZraobasTan, 

miwisZvrebisa da vulkanebis moqmedebasTanaa dakavSi-

rebuli. dedamiwis qerqi rogorc horizontalurad, ise 

vertikalurad Zalian nela moZraobs. es moZraoba Seum-

Cnevelia, magram kosmosidan dakvirvebebi aseTi gadaad-

gilebebis aRricxvis saSualebas iZleva. 

Hhorizontalurad moZraobisas (sur. 13 a) filebi 

SeiZ  leba miuaxlovdes da daejaxos erTmaneTs. konti-

nenturi filebis dajaxebisas qanebi iRuneba da Aamobur-

culi nawilebi qmnian mTagrexilebs, Caweuli adgilebi 

ki mTebs Soris Rrmulebs. aseTi moZraobiT warmoiqmneba 

danaoWebuli mTebi (sur. 15). msoflioSi yvelaze maRali 

himalais mTebi indoeTis naxevarkunZulisa da aziis kon-

tinentis dajaxebis Sedegad warmoiqmna (sur. 12).  

liTosferos vertikaluri moZraoba kidev ufro 

SeumCnevelia. erT weliwadSi filebi ramdenime milimet-

ridan erT santimetramde gadaadgildeba. zogi maTgani 

zemoT iwevs, zogi ki – qvemoT (sur. 13 b). liTosferuli 

fenebis vertikaluri moZraobisas warmoiqmneba mTebi da 

Rrmulebi. am gziT warmoq mnil mTebs loda mTebi hqvia,  

magaliTad, vogezebi da Svarcvaldis mTebi evropaSi. 

zogjer Cadablebuli adgilebi wyliT ivseba da Cndeba 

tba an mdinaris xeoba. aziaSi baikalis tba am gziT war-

ifiqre

da

imsjele

3. mTebis warmoqmna

sur. 13. mTaTwarmoqmnis 
sqema

sur. 12

himal
ais mT

aT
a sist

ema

indoeTis 

naxevarkunZuli

b) vertikaluri moZraoba

a) horizontaluri moZraoba

sur. 14. baikalis tba

evrazia
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moiSva (sur. 14). alpebSi vogezebsa da Svarcvalds Soris 

CaRrmavebaSi mdinare raini miedineba.

miwisZvra mTebis warmoqmnis erT-erTi mizezia. okea-

neebsa da zRvebSi miwisZvris Sedegad mTebi da kunZulebi 

Cndeba. magaliTad, pakistanis 2013 wlis miwisZvris Sede-

gad arabeTis zRvaSi warmoqmna kunZuli, romelic ramde-

nime Tvis Semdeg wyliT daifara (sur. 17). 

vulkanebis amofrqvevis Sedegad warmoiSveba vulka-

nuri mTebi, rogorc xmeleTze, aseve okeaneSi. vulkane-

bis amofrqvevisas lava mTis kalTebze Cerdeba, civdeba 

da Sedegad warmoiqmneba gumbaTovani mTebi (sur. 18). 

okeaneSi warmoqmnili vulkanuri mTebis mxolod wve-

roebi Cans. maTi raodenoba aTeul aTasebs aRwevs. wynar 

okeaneSi gafantulia vulkanuri warmoSobis mravali 

kunZuli. amitom am kunZulebis erTobliobas uwodes 

`cecxlovani rkali~ (sur. 19). 

● imsjele naoWa da loda mTebis warmoqmnis 
mizezebis Sesaxeb. 

● me-19 suraTisa  da msoflio fizikuri rukis 
(gv. 72) gamoyenebiT  moZebne  da daasaxele 
ramdenime kunZuli, romlebic miekuTvneba 
`cecxlovan rkals~.

sur. 18. vulkanuri 
warmoSobis gumbaTovani 

mTa fuZiama iaponiaSi

sur. 15. naoWa mTa sur. 16. loda mTa 

sur. 17. miwisZvris Sedegad 
gaCEenili kunZuli

sur. 19. `cecxlovani rkali~

wynari okeane

azia
Cr. amerika

samx. amerika

avstralia

gaazreba

saSinao davaleba
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4. liTosferuli filebis 
 moZraobis modelireba

jgufuri eqsperimentebi

mocemuli gaqvs: 

feradi da TeTri furclebi, webo, makrateli.

msvleloba: 

1. daxate kontinentebis msgavsi konturebi TeTr fur-
celze da gamoWeri (warmoidgine, rom kontinentebi 
liTosferuli filebia). 

2. feradi furclisagan gaakeTe `marao~. Mmza maraos zoma 
kontinentebis zomaze meti unda iyos. moaTavse `ma-
rao~ magidaze da ganaTavse masze `kontinentebi~.

3. frTxilad aamoZrave ( SekumSe da gaSale) `marao~bo-
loebiT (sur. 20 a.b.) 

	AaRwere damzerili movlena. ̀ kontinentebis~  moZraoba  
Seadare `liTosferuli filebis~ moZraobas. 

	ASeadare es procesi istoriul warsulSi arsebuli er-
Tiani kontinentis – pangeasagan, xmeleTis nawilebis 
gamoyofas.

1 dakvirveba modelis gamoyenebiT liTosferuli filebis 

horizontalur moZraobaze

sur. 20

ba
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msvleloba: 

1. gaWrili firfitis erTi nawili moaTavse 
magidaze ise, rom misi erTi bolo ebjine-
bodes raime uZrav sayrdens (sur. 21). 

2. imoqmede firfitis meore boloze ZaliT, 
ise rom zedapirze gaCndes naoWebi. 

	modelze damzerili movlena Seadare 
naoWa mTebis warmoqmnis process. 

mocemuli gaqvs: 

4 sxvadasxva feris plastilini. 

mosamzadebeli samuSao: 
1. sxvadasxva feris plastilinisagan gamoZerwe oTxi erT-

nairi zomisa da  kvadratis formis brtyeli firfita. 

2. ganalage firfitebi erTmaneTze. gaWeri isini Suaze.  

a naoWa mTebis modelis damzadeba

sur. 21

msvleloba

1. plastilinis firfita gayavi sam tol na-
wilad.

2. plastilinis erTi firfita moaTavse ma-
gidaze. firfitis orive kideze ganaTav-
se ori darCenili firfita odnav maRal 
sayrdenze (sur. 22).

 Mmodelze damzerili movlena Seadare 
loda mTebis warmoqmnis process.  

b loda mTebis modelis damzadeba

sur. 22

2 mTis warmoqmnis modelis damzadeba
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5. miwisZvra

dedamiwaze miwisZvrebi Zalian xSirad xdeba. maTi um-

ravlesoba sustia da adamiani mas ver grZnobs. magram 

Zlieri miwisZvra adamianisTvis erT-erTi yvelaze saSiSi 

bunebrivi movlenaa. Zlierma miwisZvram wuTSi an ufro 

nakleb droSi SeiZleba awios an dawios xmeleTis da  

zRvis fskeri, gaaCinos napralebi da daangrios qalaqebi. 

adamianebma didi xnis ganmavlobaSi ar icodnen miwis-

Zvris warmoqmnis mizezebi da amas zebunebriv Zalebs mia-

werdnen. mogvianebiT mecnierebma daadgines miwisZvris 

sxvadasxva mizezi. maT Soris yvelaze mniSvnelovania 

liTosferuli filebis Sejaxebis an daSorebis Sedegad 

warmoqmnili miwisZvra.

liTosferuli filebis moZraobis gamo dedamiwis 

siRrmeSi warmoiqmneba miwisqveSa biZgebi, saidanac seis-

muri talRebi vrceldeba yvela mimarTulebiT. Mdedami-

wis qerqSi adgilebs, sadac xdeba rRveva da qanebis 

gadaadgileba, miwisZvris kera (hipocentri) ewodeba. 

keris zemoT, dedamiwis zedapirze adgils ki – epicentri 

(sur. 24). Tu epicentri okeanis fskerzea maSin daman-

greveli Zalis talRebi – cunami warmoiqmneba.

ratom xdeba miwisZvra?

ifiqre

da

imsjele

sur. 23

sur. 24. miwisZvris sqema

epicentri

hipocentri

seismuri talRebi
filebis moZraoba

miwisZvris intensivobas (Zalas) 1-dan 12 balamde gan-

sazRvraven (cxr. 1). 

cxr.1

miwisZvris 
intensivoba

miwisZvris
Sedegebi

1-2 bali
adamiani ver 

grZnobs

3-4 bali
WaRi 

moZraobs

5-6 bali
nivTebi 
vardeba

7-8 bali
kedlebs 
uCndeba 

bzari

9-10 bali
Senobebi 

nawilobriv 
ingreva 

11-12 bali

yvela 
Senoba 

ingreva. 
icvleba 

dedamiwis 
zedapiri
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● teqstisa da rukis (sur. 27) daxmarebiT imsjele, ratom 
da sad warmoiqmneba miwisZvra. riT gansxvavdeba miwis-
Zvris kera epicentrisagan? 

eqsperimentuli davaleba

seismografis modelis damzadeba
mocemuli gaqvs:  

qaRaldis patara zomis yuTi, fanqari an kalmistari, furceli, 

sadgisi, Zafi an wvrili mavTuli.

msvleloba: 
1. yuTis zedapiri Sua adgilze gaxvrite maxaTiT.
2. fanqris bolos Seamoxvie wvrili mavTuli an Zafi. fanqars 

wverTan axlos Semoaxvie plastilini. 
3. Zafi gauyare yuTSi gakeTebul naxvretSi da gadaaxvie fan-

qarze. fanqari daamagre skoCis saSualebiT yuTze (sur. 28).
5. yuTSi fskerze daafine qaRaldi.
6. yuTi moaTavse magidaze da magida odnav Searxie. daakvirdi 

fanqris mier datovebul kvals. 
	Caatare seismografis modelis prezentacia. gamoitane das-

kvna, rogor  fiqsirdeba miwisZvra seismografis saSualebiT? 

miwisZvrebs da maT intensivobas akvirdebian xel-

sawyo – seismografiT (sur. 25). `seismos~ berZnulad 

ryevas niSnavs. seismografis saSualebiT adgenen miwis-

Zvris siZlieres. dRevandlamde mecnierebi ver axerxe-

ben iwinaswarmetyvelon rodis moxdeba miwisZvra, Tumca 

Seswavlilia seismurad aqtiuri regionebi. isini liTos-

feruli filebis sazRvrebTan mdebareoben.

dedamiwaze wuTSi daaxloebiT ori miwisqveSa biZgi 

aRiricxeba, rac weliwadSi milionamdea. 

sur. 27. seismuri ruka

  moqmedi vulkanebi 
  miwisZvris epicentrebi

sur. 25. seismografi

sur. 26. seismografis 
Canaweri

sur. 28

miwisZvra 
ar aRiniSneba

Zlieri 
ryeva

susti 
ryeva

gaazreba

saSinao davaleba
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mTas, romlis wveridan magma amoifrqveva da gadmoe-

dineba, vulkans uwodeben. saxelwodeba – vulkani romau-

li cecxlis  RmerTis, vulkanusis saxelTanaa dakavSire-

buli. gavarvarebuli magma SeiZleba amoifrqves okeanis 

fskerzec. Mmagmis amofrqveva dedamiwis Sinagani Zalebi-

Taa gamowveuli. rodesac liTosferuli filebi erTma-

neTs Sordeba, dedamiwis siRrmeSi arsebul Txevad qans, 

magmas, saSualeba eZleva amovides zedapirze.

Mmagma magmis keridan (sur. 31) vulkanis yelSi amodis. 

vulkanuri mTebis mwvervalze yovelTvis aris Rrmuli, 

romelsac kraters uwodeben (sur. 30). magma vulkanis 

yelSi asvlisas am arsebuli krateridan gadmoedineba. 

Kkrateridan gadmodinebul magmas lavas uwodeben.  vul-

kanidan lavis garda amoifrqveva agreTve ferfli, tala-

xi, wylis orTqli da zogjer uzarmazari qvebic, romleb-

sac yumbarebs eZaxian. 

ra amoifrqveva 
vulkanidan?

sur. 29. udidesi vulkani mauna loa havais kunZulze 

Mmagma

krateri

lava

qva

ferfli da airi

sur. 31 

Mmagmis kera

vulkanis yeli

6. ra aris vulkani?

ifiqre

da

imsjele

a) Camqrali

sur. 30. vulkanis krateri

b) moqmedi
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 iq, sadac vulkanuri amofrqvevebi xdeba, qerqis 

qveS, temperatura maRalia da miwisqveS arsebul wyals 

aTbobs. cxeli wyali maRali wneviT zedapirze amodis. 

aseT wylebs geizerebs uwodeben (sur. 32). msoflio-

Si cnobilia islandiis geizerebi, aSS-Si ieloustonis 

nacionaluri parki, sadac geizeris amosvlis simaRle  

40-90 metrs  aRwevs, aseve kamCatkis geizerebis veli. 

vulkanebi sami saxisaa: moqmedi, miZinebuli da Camqra-

li (sur. 33). 

msoflioSi aseulobiT vulkania. maTgan nawili kon-

tinentzea, nawili ki – okeanis fskerze. yvelaze meti 

vulkani aris wynari okeanis `cecxlovan rkalSi~. Y

vulkanebis amofrqveva mecnierebs SesaZleblobas 

aZlevs, bevri ram gaigon dedamiwis agebulebis Sesaxeb. 

vulkanebis amofrqvevis Semdeg dedamiwis zedapiris es 

nawili ufro nayofieri xdeba. Mmagram amofrqvevis mo-

mentSi mas adamianebisTvis bevri ubedureba moaqvs. vul-

kanis amofrqvevis zusti TariRis dadgena SeuZlebelia, 

magram mecnierebisTvis cnobilia is raionebi, sadac amis 

saSiSroeba arsebobs (sur. 27, gv. 59). gamokvlevebiT dad-

genilia, rom kavkasia am mxriv SedarebiT mSvidi regionia.

● moiZie internetSi video rgoli islandiaSi 2010 wels 
vulkanis amofrqvevis Sesaxeb da Caatare prezentacia.

jgufuri eqsperimenti

vulkanis amofrqvevis modelis Seqmna
mocemuli gaqvs:  
didi zomis erTjeradi TefSi, patara boTli, qviSa (saurvelia 
yviTeli), fqvili, soda,  TeTri Zmari, wiTeli sakvebis 
saRebavi.

msvleloba: 
1. Cayare boTlSi ori kovzi soda, saRebavi  da erTi kovzi 

puris fqvili.
2. moaTavse boTli erTjerad TefSze. 
3. odnav daasvele qviSa wyliT. 
4. dayare qviSa TefSze boTlis garSemo ise, rom mTis forma 

miiRos (sur. 34). 
5. Caasxi boTlSi ori kovzi Zmari.
	MaRwere eqsperimentis msvleloba da modelze damzerili 

movlena Seadare vulkanis amofrqvevis process.   

moqmedi –
aqtiuria

Camqrali –
gaaqtiurebis 
SesaZlebloba
naklebia

miZinebuli –
gaaqtiurebis 
SesaZlebloba
didia

sur. 33. vulkanis saxeebi

sur. 34

sur. 32. geizeri

gaazreba

saSinao davaleba
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dedamiwis qerqi agebulia qanebisagan. qanebi erTi an 

ramdenime saxis mineralisagan Sedgeba. mineralebi myari 

qimiuri naerTebia, magaliTad: kvarci, mTis broli, aqa-

ti, nefriti da sxv. bunebaSi mineralebi Txevadi saxiTac 

arsebobs, magaliTad: wyali da vercxliswyali. 

erTgvarovani nivTierebisagan Semdgar mineralebs 

TviTnabads uwodeben. aseTebia: oqro, vercxli, spi-

lenZi, gogirdi, almasi. 

mineralebi gansxvavdebian qimiuri SemadgenlobiT 

da fizikuri TvisebebiT: feriT, gamWvirvalobiT, elva-

rebiT, simtkiciT da sxv. mineralTa mravali saxeobidan 

adamiani mxolod ramdenime aTeuls moixmars. mineralebi 

yvela cocxali organizmis SemadgenlobaSic aris. qanis 

Semadgeneli mineralebi ganapirobebs mis simyares, fers, 

bzinvarebas, simkvrivesa da sxva Tvisebebs. 

qanebi erTmaneTisgan gansxvavdebian warmoSobiTac. 

am mxriv gamoyofen magmur, danaleq da metamorful qa-

nebs.

Mmagmuri qanebi dedamiwis zedapirze vulkanebidan 

amoxeTqili lavis gacivebis Sedegad miRebuli nivTiere-

bebia. isini mkvrivi, mZime qanebia. BaseTi qania, magaliTad, 

bazalti. Tu magma ver gadmovida miwis zedapirze, darCa 

vulkanis yelSi da gacieba moaswro miwis wiaRSi, maSin iq 

warmoiqmneba qanebi, romelsac granits uwodeben. Ee.i. ba-

zalti da graniti magmuri qanebia. 

danaleqi qanebi warmoiqmneba nivTierebis daleqviT 

okeanis, zRvisa da nebismieri wyalsacavis fskerze. da-

naleqi qani gvxvdeba xmeleTzec. danaleqi qanebis sami 

saxe arsebobs: naSali-danaleqi, qimiuri da organuli 

qanebi. naSali qanebia, magaliTad, Tixa, qviSaqva, romle-

risTvis iyeneben 
sxvadasxva saxis qans?

7. qanebi da mineralebi

ifiqre

da

imsjele

sur. 36. mineralebi

sur. 35. granitul mTaSi gamokveTili qandakeba

mTis broli aqati

nefriti oqro

sur. 37. bazaltis mTa
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bic qanis daSla-daqucmacebis Sedegad Cndeba. daSlili 

qani qarisa da wylis mier gadaitaneba erTi adgilidan 

meoreze da ileqeba. Qqimiuri danaleqi qanebi warmoi-

qmneba wyalSi gaxsnili nivTierebebis gamoyofiT. isini  

fskerze myardebian da qmnian qanebs. aseTi qanebia: qvama-

rili, TabaSiri. maTi umravlesoba fxvieri, wyalSi xsnadi 

nivTierebaa. xmeleTze da wyalsacavebis fskerze xvdeba 

agreTve cocxali organizmebisa da mcenareebis naSTebi, 

romlebic droTa ganmavlobaSi qvavdeba da warmoiqmneba: 

qvanaxSiri, kirqva, carci. Ees yvela organuli qanebia. 

qanebis kidev erTi saxea Mmetamorfuli qanebi. sit-

yva `metamorfozi~ niSnavs gardaqmnas. dedamiwis qveda 

fenebSi magmuri da danaleqi qani maRali temperaturisa 

da wnevis moqmedebiT gardaiqmneba – iZens gansxvavebul 

qimiur da fizikur Tvisebebs. aseT qans metamorfuli 

ewodeba. magaliTad, qviSa gardaiqmna kvarcitad, kirqva 

– marmarilod, Tixa – fiqalad. 

qanebsa da mineralebs, romelsac adamiani iyenebs, sa-

sargeblo wiaRiseuli ewodeba. maT sxvadasxva miznebi-

saTvis iyeneben. magaliTad: sawvavad, samSeneblod, sam-

rewvelod, saiuvelirod, samkurnalod.

sur. 39. fiqalisgan 
aSenebuli koSki (TuSeTi)

sur. 38. Tixis WurWeli

● moiZie informacia, romeli saxis qanebi da mineralebi 
moipoveba Sens sacxovrebel adgilTan axlos da risTvis 
iyenebs mas adamiani.

● sqemis mixedviT imsjele qanebis Tvisebebisa da gamoyene-
bis Sesaxeb. 

magmuri

granitibazalti

metamorfuli

marmarilo fiqali

danaleqi

naSali

qimiuri
warmoSobis

organuli
warmoSobis

qvamarili kirqva

Tixa

qanebis tipebi

gaazreba

saSinao davaleba
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8. namarxi organizmebi

 Ddedamiwaze sicocxle uxsovari droidan arsebobs. 

Mmagram, rogor gaiges adamianebma amis Sesaxeb? Ddanaleq 

qanebSi mecnierebma aRmoaCines uZvelesi cxovelebisa 

da mcenareebis naSTebi-namarxebi. cxovelebis ConCxebi, 

cxovelTa nakvalevi, gaqvavebuli mcenarisa da cxove-

lebis anabeWdi SesaZleblobas iZleva, daadginon, rodis 

arsebobdnen esa Tu is cxovelebi da mcenareebi.

 dedamiwis qerqSi danaleqi qanebi calkeul Sreebad 

efineba. Ffenebis ganlagebaSi garkveuli Tanmimdevroba 

arsebobs. rac ufro Zvelia fena, miT ufro qveviT aris 

is ganlagebuli. organizmebi, romlebic qveda fenaSia 

aRmoCenili, ufro adre arsebobdnen, vidre mis zemoT 

fenaSi mopovebuli ganamarxebuli organizmebi. 

roca organizmi kvdeba, misi rbili nawilebi ukvalod 

ikargeba, magram Zvlebi saTanado pirobebSi moxvedrisas 

droTa ganmavlobaSi qvavdeba. narCenebi danaleq qanebSi 

inaxeba. xmeleTis fenebSi pouloben dinozavrebis, frin-

velebis, mcenareebis gaqvavebul namarxebs. zRvisa da 

okeaneebis fenebSi aRmoCenilia moluskebis, amonitebis 

namarxebi. 

mecnierebs, romlebic namarxebs swavloben, paleon-

tologebi hqviaT. Ppaleontologebi adgenen, rogori 

mcenareebi da cxovelebi arsebobdnen dedamiwaze, rogo-

ri iyo maTi sasicocxlo garemo da rogor icvleboda igi 

milionobiT wlebis ganmavlobaSi. 

saqarTveloSi aRmoCenilia spilos ConCxi, romelic 

kaxeTis teritoriaze binadrobda da Cveni planetis 

bolo gamyinvarebis dros (1,8 milioni wlis win) gadaSen-

raze mogviTxroben 
namarxi organizmebi?

sur. 40. ganamarxebuli amonitebi

ifiqre

da

imsjele

sur. 41. gvimris anabeWdi

sur. 42. bayayis anabeWdi 

sur. 43. zRvis varskvlava 
(saTaflia)
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da. saqarTveloSi sxvadasxva adgilas aRmoCenilia gana-

marxebuli zRvis organizmebi, rac adasturebs, rom am 

teritoriaze adre zRva iyo. spilos msgavs cxovelebs – 

mamontebs pouloben cimbiris yinulebsa da skandinaviis 

naxevrkunZUlze. zogierTi mamonti yinulma mTlianad Se-

moinaxa. D

Ppaleontologebi danaleq qanebSi pouloben dinozav-

ris nawilebs (qalas, kbilebs, xerxemlis malebs), zogjer 

dinozavris arsebobas adasturebs misi nakvalevi. saqar-

TveloSi, quTaisTan axlos, aRmoCenilia dinozavris nak-

valevi (sur. 44). dinozavrebis gadaSenebis zusti mizeze-

bi ar aris cnobili. isini gamyinvarebamde daaxloebiT  

75 milioni wlis win gadaSendnen. adamianebis winamorbe-

debi ki 3,5 milioni wlis win gaCndnen.

qanebSi napovni moluskebis namarxebi adasturebs, 

rom erT dros mTebis adgilas iyo zRva an okeane. es deda-

miwis qerqis moZraobis damadasturebeli faqtia. qanebis 

struqturis Seswavla dedamiwis wlovanebis dadgenis 

saSualebasac iZleva. Mmecnierebis kvlevebiT dedamiwa 

daaxloebiT 4, 6 miliardi wlis win warmoiqmna. 

● imsjele, ratom aris mniSvnelovani namarxebis Seswavla.

● anabeWdis gamosaxulebis mixedviT (sur. 47), sakuTari 
fantaziiT Seqmeni organizmis sruli iersaxe. daasabuTe 
Seni gadawyvetileba. Caatare Sen mier Seqmnili organiz-
mis suraTis prezentacia.

sur. 44. dinozavris 
nakvalevi saTafliaSi

sur. 45. moluskis 
namarxebi imereTis 

kirqvianebSi

sur. 47

mocemuli gaqvs: 
plastilini, sxvadasxva formis sagnebi (Rilebi, pa-
tara makaronebi, patara saTamaSo).

msvleloba:
1.	Pplastilini gaabrtyele. 
2.	moaTavse masze sxvadasxva formis sxeulebi da xe-

liT odnav daaweqi maT.
3.	frTxilad moaSore sagnebi plastilins.
	Ddaakvirdi nakvalevs an anabeWds. gamoTqvi mosazre-

ba, rogor SeiZleba moaRwios Tanamedrove perio-
damde nakvalevma, anabeWdma?

sur. 46

jgufuri eqsperimenti

namarxis modelis damzadeba

gaazreba

saSinao davaleba
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9. qcevis wesebi miwisZvris dros

miwisZvra da vulkanebis amofrqveva dedamiwaze mcxov-

rebTaTvis ucxo ar aris. Tumca amis saSiSroeba mudmivad 

ar arsebobs. miuxedavad amisa, Cven mainc unda vicodeT, 

rogor unda moviqceT aseTi katastrofebis dros.

Tu SeigrZnob Seni sacxovrebeli saxlis rxevas an bi-

naSi WaRebis moZraobas, nu SegeSindeba. es movlenebi 

miuTiTebs miwisZvraze. ar daibne da imoqmede Semdeg-

nairad:

 f gaaRe fanjrebi da sadarbazos kari, radgan SeiZ-

leba deformacia ganicados da veRar SeZlo maTi 

gaReba.

 f SeZveri magidis qveS an dadeqi Senobis usafrTxo 

adgilas – kuTxeSi an Sida kedelTan, fanjrebidan 

da mZime avejidan Sors. ar gaxvide aivanze.

 f gasanaTeblad ar gamoiyeno asanTi, sanTebela, san-

Teli, radgan gazis gaJOonvivsas SesaZlebelia mox-

des xanZari.

 f rxevebis Sewyvetis Semdeg saswrafod datove bina. 

aiRe sabuTebi da SenTvis saWiro nivTebi.

 f ar isargeblo liftiTa da kibeebiT. 

 f miwisZvris Sewyvetis Semdeg SegiZlia isargeb lo 

kibeebiT. kibeze Casvlisas unda iaro kedlis gas-

wvriv.
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 f nu gaCerdebi SenobasTan axlos. ecade moZebno gaS-

lili adgili.

 f moeride gawyvetil sadenebs. 

 f Tu zixar manqanaSi, ar gadmoxvide manqanidan. sa-

survelia, manqana idges Senobebidan Sors. 

 f gansakuTrebiT mniSnelovania Seni qceva miwis-

Zvris Sewyvetis Semdeg. pirveli miwisZvris Semdeg 

SeiZleba kvlav ganmeordes biZgebi. amitom uceb ar 

dabrunde saxlSi.

 f ar mixvide axlos da ar Sexvide dazianebul Se-

nobebSi.

 f saWiroebis SemTxvevaSi gauwie pirveladi daxmare-

ba dazaralebulebs.

jgufuri samoqmedo gegmis Sedgena miwisZvrisas  

gaazreba

jgufebad dayofilma moswavleebma miwisZvris dros qcevis we-

sebze dayrdnobiT SeadgineT samoqmedo gegma:

	samoqmedo gegmis Sedgenisas gaiTvaliswineT Tqveni skolis ar-
qiteqtura (sarTulianoba, kibeebi, lifti, saTadarigo gasas-
vleli).

	gaecaniT Tqveni skolis saevakuacio gegmas da gaiTvaliswineT 
igi.

	erToblivi gegma warmoadgineT naxazis an plakatis saxiT.

	moiyvaneT argumentebi da daasabuTeT Tqveni gegmis Sesaba-
misoba  miwisZvrisas qcevis wesebTan. 
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10. Semajamebeli gakveTili
1. sqemisa da suraTis mixedviT imsjele dedamiwis Sinagani 

agebulebisa da Semadgeneli nawilebis Sesaxeb.  

2. imsjele liTosferos agebulebis Sesaxeb. 

3. imsjele, romeli suraTi gamoxatavs sworad Camqral 
vulkans. 

a.                                       b.                                      g.

mantia

zeda mantia
(myari)

qveda mantia
(Txevadi)

qerqi

bazalturi fena

danaleqi fena

granituli fena

birTvi

Sida birTvi
(myari)

gare birTvi
(Txevadi)

kontinenturi

zeda mantia

bazalturi fena

granituli fena

danaleqi fena

okeanuri

zeda mantia

bazalturi fena

danaleqi fena

liTosfero

1

2

3

4

5

7

6

dedamiwis agebuleba

dedamiwa
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a) liTosferuli filebis sazRvrebi b)  vulkanebisa da  miwisZvrebis epicentrebi

4. Seadare a da b suraTi da imsjele, ratom emTxveva vul-
kanebis amofrqveva da miwisZvris epicentrebi liTosfe-
ruli filebis sazRvrebs?  

7. namarxis tipebi azrobrivad daukavSire suraTeEbs.  

mineralis 
dasaxeleba

feri, gamWvirvaloba, 
elvareba, simyare

gamoyeneba

mTis broli

oqro

almasi

vercxliswyali

6. Seavse cxrili da imsjele, am mineralebis ra Tvisebebi 
ganapirobebs maT gamoyenebas sxvadasxva mizniT? 

mTis broli oqro

almasi vercxliswyali

5. magmuri da danaleqi qanebi sxvadasxvagvari warmoSobi-
saa, magram isini gardaiqmnebian da icvlian saxes. aRwere 
ra faqtorebi moqmedebs qanebis gardaqmnaze. moiyvane 
ramdenime magaliTi.

anabeWdi

1 2 3 4

gaqvavebuloba
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	dedamiwis Semadgeneli nawilebia: birTvi, mantia da qerqi. 

	birTvi Sedgeba Sida da gare birTvisagan.

	mantia Sedgeba qveda da zeda mantiisagan.

	dedamiwis kontinenturi  qerqi Sedgeba bazalturi, granituli 
da danaleqi fenebisagan.

	okeanuri qerqi Sedgeba bazalturi da danaleqi fenebisagan.

	dedamiwis qerqi mudmivad moZraobs rogorc horizontalurad, 
aseve vertikalurad.

	200 milioni wlis win dedamiwaze erTiani kontinenti – pangea 
arsebobda.

	liTosfero dedamiwis myari garsia, is qerqsa da mantiis zeda 
nawils moicavs.

	liTosfero did da patara filebad iyofa, romlebic moZraoben. 
maTi sazRvrebi ar emTxveva kontinentebisa da okeaneebis saz-
Rvrebs.

	liTosferuli filebis moZraoba iwvevs miwisZvrebsa da vulka-
nebs. es procesebi warmoqmnis mTebs, rogorc dedamiwis zeda-
pirze, aseve okeaneebis fskerze. 

	miwisZvra dedamiwis siRrmeSi warmoqmnili biZgebia, saidanac 
seismuri talRebi vrceldeba yvela mimarTulebiT.

	vulkani mTaa, romlis wverodan magma amoifrqveva da gadmoedi-
neba.

	geizeri vulkanuri warmoSobis cxeli wyaroa, saidanac orTqli-
sa da cxeli wylis Sadrevnebi amoedineba.

	dedamiwis qerqi agebulia qanebisgan. qanebi warmoSobis mixedviT 
iyofa magmur, danaleq da metamorful qanebad.

	qani Sedgeba mineralebisagan, romlebic erTmaneTisagan gansxvav-
debian fizikuri da qimiuri TvisebebiT.

	namarxebi danaleq qanebSi aRmoCenili uZvelesi cocxali orga-
nizmebis naSTebia. namarxis saxeebia nakvalevi, gaqvavebuloba da 
anabeWdi.

	paleontologebi namarxebis mixedviT swavloben dedamiwis war-
suls.

me-6 Tavis mokle daskvnebi:
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