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yoveli TemisTvis saxelmZRvaneloSi, masalis xasiaTis 
gaTvaliswinebiT, gamoyenebulia garkveuli mimdevroba.

motivacia. saintereso situaciebisa da movlenebis aRwera, 

romelic mTavrdeba SekiTxvebiT.

kvleviTi samuSao. sxvadasxva davaleba, laboratoriuli 

samuSao da cda, romlebic gamiznulia Sesaswavl 

movlenebs Soris arsebuli mizezSedegobrivi 

kavSiris gamosavlenad.

ganmarteba. gakveTilis mTavari Semadgeneli nawilebi: 

ZiriTadi cnebebi, TemasTan dakavSirebuli 

ganmartebebi, gansazRvrebebi da wesebi. 

iciT Tu ara, rom? TemasTan dakavSirebuli sasargeblo 

informacia.

aucilebeli Cvevebi. mniSvnelovani Cvevebi fizikis Sesaswavlad.

es sainteresoa. istoriuli faqtebi da saintereso, 

TavSesaqcevi informacia.

SeZenili codnis gamoyeneba. davalebebi an cdebi, romlebic 

ganamtkiceben miRebul codnas.

ra SeityveT. axali informaciis ganzogadeba sakvanZo 

sityvebis gamoyenebiT. 

sakvanZo sityvebi. axali cnebebi da terminebi.

SeamowmeT Tqveni codna. kiTxvebi da davalebebi, romlebic 

SemoqmedebiTi unaris ganviTarebisa da codnis 

Sefasebis saSualebas iZleva.

proeqti. proeqtebs eqsperimentis saxe aqvs. eqsperimentis 

Sesasruleblad SesaZlebelia sxvadasxva resursis 

gamoyeneba.

Semajamebeli davalebebi. kiTxvebi da davalebebi yoveli 

calkeuli TemisaTvis.

gaecaniT saxelmZRvanelos
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Sesavali

sityva ̀ fizika~ (berZn. physis) niSnavs ̀ bunebas~. es cneba samecniero 

samyaroSi Zvelma berZenma filosofosma aristotelem Semoitana. 

azerbaijanul enaSi sityva `fizika~ pirvelad gamoiyena genialurma 

azerbaijanelma filosofosma baxmaniar al-azerbaijanim me-11 saukuneSi. 
uZvelesi droidan adamianebi cdilobdnen, aexsnaT bunebaSi mim-

dinare movlenebi, epasuxaT: rogor warmoiqmneba qari, ratom aris ca 

cisferi, saidan modis wvima, ra iwvevs dedamiwaze qvis vardnas…
fizika Seiswavlis zogad kanonebs, romelTa mixedviTac mimdi-

nareobs bunebis yoveli movlena. fizikis SeswavliT Tqven SeZlebT 

axsnaT bunebis movlenebis warmoqmnis mizezebi.
fizika eqsperimentuli mecnierebaa. misi kanonebi dgindeba re-

alur faqtebze dayrdnobiT, romlebic cdebiTaa dadasturebuli. 

fizikis Seswavlisas specialuri laboratoriuli xelsawyoebis gamo-

yenebiT, SeiZleba, saklaso oTaxSic daakvirdeT da gamoikvlioT 

bunebis sxvadasxva movlena.
fizika zusti mecnierebaa. es niSnavs, rom kanonebi, romlebsac 

bunebis movlenebi eqvemdebareba, raodenobrivad zustad gamoixateba 

specialuri maTematikuri formulebiT.
Tanamedrove fizika Seiswavlis kanonebs, romlebic saerToa bu-

nebis yvela movlenisaTvis; aseve Seiswavlis Cveni garemomcveli mate-

rialuri samyaros struqturasa da Tvisebebs. amasTan, fizika qmnis 

urTierTkavSirs sxvadasxva sabunebismetyvelo mecnierebas Soris.

astronomia Seiswavlis ciur sxeulebs.
meteorologia ikvlevs dedamiwis atmosferos da adgens amindis 

prognozs.
biologia swavlobs cocxali samyaros struqturasa da sicocx-

lisunarianobas.
geografia Seiswavlis dedamiwis zedapirsa da mis atmosferos.
geologia Seiswavlis dedamiwis qerqs, agreTve dedamiwis Sida 

Sreebs.
qimia Seiswavlis nivTierebaTa gardaqmnas.
fizika Seiswavlis movlenebs, romlebic mimdinareobs dedamiwis 

SigniT, mis atmosferosa da qerqSi, aseve varskvlavur samyaroSi da 

adgens maTTvis saerTo kanonebs. fizikis kanonebis codna mniSvne-

lovania biologiuri, qimiuri, geografiuli, geologiuri, astrono-

miuli da sxva movlenebis gagebisaTvis. 

ras Seiswavlis fizikagv. 9–34

98

111
1. romel movlenebs Seiswavlis fizika
2. risTvis Seiswavlis fizika bunebis 

movlenebs
3. Seswavlis meTodebi fizikaSi
4. fizikuri sidideebi da maTi gazomva
5. sazomi xelsawyoebi
6. gazomvis sizuste
● Semajamebeli davalebebi
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1. rogor movlenebs Seiswavlis fizika

bunebas mecnierebis mravali dargi Seiswavlis. TiToeuli maTgani 
damoukideblad ikvlevs samyaros, bunebis movlenebsa da kanonebs, 
romelTa mixedviT viTardeba movlenebi. 

bunebis Semswavlel mecnierebebs miekuTvneba: fizika, qimia, 
biologia, geografia, astronomia da sxv. 

fizika umniSvnelovanesi mecnierebaa, romelic bunebas Seiswavlis. 
es aris mecniereba, romelic ikvlevs Cvens garemomcvel samyaroSi 
mimdinare bunebis movlenebs da adgens zogad kanonebs, romelTa 
mixedviT xdeba es movlenebi; agreTve ikvlevs nivTierebebis struq-
turas da mis maxasiaTeblebs. 

iseT martiv movlenaSic ki, rogoric aris vaSlis vardna xis to-
tidan dedamiwaze, mravali bunebrivi obieqti monawileobs: xe, toti, 
haeri, dedamiwa. yvela cocxal da aracocxal arsebas bunebaSi fizi-
kuri sxeuli an ubralod sxeuli ewodeba. bunebis movlenebs, romleb-
sac ganicdis fizikuri sxeulebi an mimdinareobs fizikuri sxeulebis 
monawileobiT, fizikuri movlenebi ewodeba. gavecnoT zogierT 
fizikur movlenas. 

…gamokiTxe yvela,

rogor Seiqmna samyaro sicarielisgan,

rom Caswvde imas, vinc Seqmna buneba

da vin aris igi, raSia misi saqmis sibrZne.

…Sen unda Caswvde,

TavisTavad rogor iyo mowyobili 

yovelive arsebuli

da rogor warmoiSva samyaro…

nizami ganjeli

rogor, ras da ratom swavlobs fizika

● ris gagebas sTavazobs 
adamianebs genialuri 
azerbaijaneli poeti ni-
zami ganjeli am striqo-
nebiT, romlebic 800 
wlis win aris dawerili?

● ras gulisxmobT, roca 
ambobT sityva `bunebas~?

● bunebis romeli 
movlenebis dakvirvebis 
gamocdileba gaqvT?

romeli `jadosnuri~ Zala `Seiwovs~kvercxs boTlSi?
samuSaosTvis saWiroa: carieli boTli, moxarSuli da gafcqvnili 
kvercxi, qaRaldis naWeri, asanTi ( ). a
samuSaos mimdinareobis procesi:
1. anTebuli qaRaldi CauSviT cariel boTlSi. 

2. garkveuli drois Semdeg moxarSuli da gafcqvnili kvercxi daa-

deT boTlis yels. dakvirvebis Sedegi aRwereT samuSao rveulSi ( ). b

1kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

*kiuveti (franguli sityva _ 
cuvette) _ jami, WurWeli. 

imsjeleT kvleviTi samuSaos Sedegebze:

● ra moxda, roca kvercxi dadeT boTlis yelze, romelSic 

anTebuli qaRaldi iyo moTavsebuli?

● ra aris kvercxis boTlSi `Cawovis~ mizezi?

1110 nawili 1. ras Seiswavlis fizika

a b

2

imsjeleT kvleviTi samuSaos Sedegebze:
● bunebis romel movlenebs hgavs aRwerili procesi?

jadosnuri sinaTle
samuSaosTvis saWiroa: fanqari, 

kiuveti (plastmasis araRrma 

WurWeli), brtyeli sarke, 

sqeli TeTri furceli, wyali.
1. aavseT kiuveti  wyliT; *

2. moaTavseT brtyeli sarke 

kiuvetSi, daxril mdgoma-

reobaSi ( ) (sarkis nawili a

wyalSi aRmoCndeba CaSvebuli). 

3. mimarTeT farnis Suqi 

sarkis wyalSi CaSvebuli 

nawilisken ( ). b

4. sarkisgan areklili 

sinaTlis gavrcelebis 

gzaze moaTavseT furceli 

_ ekrani ( ). daakvirdiT g

ekranze miRebul suraTs 

( ). d

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
kiuveti

sarke daxril 

mdgomareobaSi

farnis 

Suqi

sqeli TeTri 

furceli

b

g

d

a
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sarkis wyalSi CaSvebuli 

nawilisken ( ). b

4. sarkisgan areklili 

sinaTlis gavrcelebis 

gzaze moaTavseT furceli 

_ ekrani ( ). daakvirdiT g

ekranze miRebul suraTs 

( ). d

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
kiuveti

sarke daxril 

mdgomareobaSi

farnis 

Suqi

sqeli TeTri 

furceli

b

g

d

a
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meqanikuri movlenebi _ es is movlenebia, romlebic 

sxeulebis erTmaneTis mimarT gadaadgilebis dros 

xdeba (planetebis moZraoba mzis irgvliv, qanqaris 

moZraoba, TviTmfrinavis moZraoba da sxv.). 

siTburi movlenebi _ es is movlenebia, romlebic 

sxeulis gacxelebis an gacivebis dros xdeba (mzis 

mier dedamiwis gaTboba, wylis gardaqmna orTqlad 

an yinulad da sxv.).

magnituri movlenebi _ es is movlenebia, rodesac 
sxeulebi magnitur Tvisebebs amJRavneben (magnitis 
mier rkinis mizidva, kompasis isris Semobruneba 
dedamiwis polusebis mimarulebiT da sxv.). 

sinaTlis movlenebi _ es is movlenebia, romlebic 
sinaTlis gamosxivebis zemoqmedebiT xdeba 
(sinaTlis arekvla sarkidan, Crdilis warmoqmna, 
miraJi, cisartyelas warmoSoba da sxv.). 

bgeriTi movlenebi _ es movlenebi warmoiqmneba im 
sxeulebis irgvliv, romlebic irxeva (simebiani da 
Casaberi musikaluri instrumentebi, mgalobeli 
frinvelebis saxmo simebis rxeva). bgeriTi 
movlenebis laboratoriulad SeswavlisaTvis 
gamoiyeneba kamertoni. 

atomuri movlenebi _ es movlenebi dakavSirebulia 
sxeulebis Sinagan agebulebasTan (mzisa da 
varskvlavebis mudmivi gamosxiveba, atomuri 
energiis miReba da sxv.). 

fizikuri movlenebi SeiZleba ramdenime jgufad davyoT. 

fizikuri movlenebi:

atomuri

bgeriTi

meqanikuri

eleqtruli movlenebi _ es is movlenebia, rom-

lebic daeleqtroebuli sxeulebis monawileobiT 

xdeba (eleqtruli denis warmoqmna, eleqtruli 

xelsaw-yoebis muSaoba, elva da sxv.). eleqtruli

siTburi

magnituri

sinaTlis

1312

3
dedamiwis CrdiloeTi da samxreTi polusebis gansazRvra
samuSaosTvis saWiroa: kiuveti, zolisebri magniti, plastmasis 
brtyeli tivtiva, feradi webovani lentebi, wyali. 
kvlevis mimdinareoba:
1. aavseT kiuveti wyliT. 

2. daamagreT webovani lentiT zolisebri magniti plastmasis brtyel 

tivtivaze da moaTavseT wylis zedapirze ( ). a
3. SemoabruneT magnitiani plastmasis tivtiva da daelodeT mis 

srul gaCerebas ( ). b
4. kiuvetis napirze zolisebri magnitis boloebis gaswvriv daa-

webeT boloebis feris Sesabamisi lentebi; ase Tqven gaCerebuli 
zolisebri magnitis boloebis mimarTulebebs aRniSnavT ( ). g

5. gaimeoreT moqmedeba: SemoabruneT magnitiani tivtiva da daelodeT 
mis srul gaCerebas. dakvirvebis Sedegi aRwereT samuSao rveulSi. 

imsjeleT kvleviTi samuSaos Sedegebze:
● ra dainaxeT magnitiani tivtivas Semobrunebisa da misi sruli 

gaCerebis Semdeg?
● romel xelsawyos mogagonebT es mowyobiloba?

a b g

aristotele (Zv. w. 
384-322 ww.) _ Zveli 
berZeni filosofosi 
da swavluli. Tavis 
SromebSi Tavi mouya-
ra Zveli saberZneTis 
yvela mecnierul 
miRwevas. Tavisi 
naSromiT `fizika~ 
pirvelad Semoitana 
es cneba mecnierebaSi. 

baxmaniar al-azerbaijani 
(993-1066) _ azerbaijaneli 

filosofosi. naSromSi 

`Semecneba~ azerbaija-

nul enaSi pirvelad ga-

moiyena sityva `fizika~. 

misi Sromebi `metafizi-

ka~ da `ganaTleba~ sayo-

velTaod iyo cnobili 

aRmosavleTsa da evropaSi.

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

nawili 1. ras Seiswavlis fizika

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

  Ç
ap üçün deyil
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brtyeli tivtiva, feradi webovani lentebi, wyali. 
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kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
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1.  romeli mecnierebebi Seiswavlis bunebas?
2. riT gansxvavdeba fizika sxva mecnierebebisgan, romlebic aseve 

Seiswavlis bunebas?

3. romel fizikur movlenebs vakvirdebodiT kvleviTi samuSoebis dros?

CasviT sakvanZo sityvebi teqstSi ise, rom gamarTuli azri miiRoT. 

___ umniSvnelovanesi mecnierebaa, romelic 
bunebas Seiswavlis. movlenebs, romlebic 
xdeba sxvadasxva sxeulis an sxeulis nawile-
bis erTmaneTis mimarT moZraobisas, ewodeba 
____. movlenebs, romlebic xdeba sxeulis 
gacivebis dros, ewodeba ____. eleqtruli 
xelsawyoebisa da kompasis moqmedebas iwvevs 
____ da ___ movlenebi; cisartyelas warmo-
qmna aris ____ movlena, xolo simReris Ses-
ruleba ____ movlena. 

meqanikuri movlenebi
sinaTle
siTburi movlenebi
bgera
eleqtruli
magnituri
fizika

samuSaosTvis saWiroa: plastmasis mili (15-20 sm-is sigrZis), poli-
eTilenis naWeri, webovani lenti (skoCi), makrateli, sanTeli, sanTebela. 
1. polieTilenisa da webovani lentis saSualebiT dafareT milis 

boloebi. 
2. milis romelime mxares polieTilenis zedapiris centrSi gaake-

TeT patara naxvreti. 
3. dadgiT anTebuli sanTeli magidaze da 2-3 sm-ze miuaxloeT milis 

is bolo, romelsac naxvreti aqvs. milis meore bolos daartyiT 
xelisguli. ra movlena iwvevs sanTlis alis gadaxras, zogjer ki 
_ Caqrobas? dawereT amis Sesaxeb ese. 

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

proeqtiproeqtiproeqti

ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

1

2.            risTvis Seiswavlis fizika bunebis movlenebs

saimedo sayrdeni
samuSaosTvis saWiroa: Txeli muyaos naWrebi (2 cali), sqelkedliani 
Wiqa, metalis burTulebi (4-5 cali), fexsacmlis yuTebi (2 cali). 
samuSaos mimdinareoba:
1. fexsacmlis yuTebi daawyveT erTmaneTisgan 10-15 sm-is daSorebiT 

da maT Soris muyaos zoli ise moaTavseT, rom ̀ xidi~ Seiqmnas ( ). a
2. moaTavseT Wiqa `xidis~ centrSi. CaiwereT dakvirvebis Sedegi 

samuSao rveulSi ( ). b
3. aiReT Wiqa. `xidis~ qvemoT moaTavseT rkaliviT moxrili muyaos 

meore zoli ise, rom muyaos zolebi erTmaneTs exebodes. 
4. dadeT Wiqa axali konstruqciis ̀ xidze~, WiqaSi metalis ramdenime 

burTula moaTavseT ( ). dakvirvebis Sedegi CaiwereT samuSao g
rveulSi. 

a gb

● risTvis unda SeviswavloT meqanikuri movlenebi?
● siTburi movlenebis romeli magaliTebis moyvana SegiZliaT?
● sad gvxvdeba eleqtruli movlenebis gamoyeneba Tanamedrove 

teqnikaSi?
● mecnierebisa da teqnikis romeli sferoebis ganviTareba gamoiwvia 

sinaTlisa da atomuri movlenebis Seswavlam?

1514

bunebis movlenebze dakvirveba da maTi Seswavla adamianebs aZlevs 
SesaZleblobas, isini teqnikis, warmoebisa da mecnierebis sxvadasxva 
sferoSi gamoiyenon. siTburi, eleqtromagnituri, sinaTlis, ato-
muri da sxva fizikuri movlenebis mudmivi Seswavla mecnierebsa da 
inJinrebs aZlevT saSualebas, SeZenili codnis wyalobiT Seqmnan 
Tanamedrove mowyobilobebi, romlebsac adamianebi warmoebasa Tu 
yofa-cxovrebaSi iyeneben. 

imsjeleT kvleviTi samuSaos Sedegebze:
● ra dainaxeT pirvel `xidze~ Wiqis dadgmisas?
● ratom uZlebs mere konstruqciis `xidi~ ara mxolod Wiqis, 

aramed masSi moTavsebuli burTulebis simZimesac?
● SegxvedriaT Tu ara aseTi saimedo sayrdenebi?

● romel fizikur movlenas daakvirdiT am kvlevisas?

nawili 1. ras Seiswavlis fizika

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

  Ç
ap üçün deyil
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Seiswavlis bunebas?
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CasviT sakvanZo sityvebi teqstSi ise, rom gamarTuli azri miiRoT. 

___ umniSvnelovanesi mecnierebaa, romelic 
bunebas Seiswavlis. movlenebs, romlebic 
xdeba sxvadasxva sxeulis an sxeulis nawile-
bis erTmaneTis mimarT moZraobisas, ewodeba 
____. movlenebs, romlebic xdeba sxeulis 
gacivebis dros, ewodeba ____. eleqtruli 
xelsawyoebisa da kompasis moqmedebas iwvevs 
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ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi
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● ra dainaxeT pirvel `xidze~ Wiqis dadgmisas?
● ratom uZlebs mere konstruqciis `xidi~ ara mxolod Wiqis, 

aramed masSi moTavsebuli burTulebis simZimesac?
● SegxvedriaT Tu ara aseTi saimedo sayrdenebi?

● romel fizikur movlenas daakvirdiT am kvlevisas?

nawili 1. ras Seiswavlis fizika

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

  Ç
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bunebaSi mimdinare movlenebis mecni-
eruli Seswavlis mizania, SesaZlebeli gax-
des maTi gamoyeneba adamianebis yovel-
dRiur cxovrebaSi. magaliTad, frinve-
lebis frenis Seswavlam saSualeba mogvca, 
Segveqna TviTmfrinavi ( ). a
wyalze motivtive xis naWerze dakvirvebam 
aRmogvaCenina curvis kanonebi da mogvca 
saSualeba, Segveqmna navebi, gemebi, Sede-
gad adamianebma SeZles, gadaelaxaT zRve-
bi da okeaneebi ( ). b
meduzebisa da rvafexebis reaqtiul moZ-
raobaze  dakvirvebam raketebisa da reaq-*
tiuli TviTmfrinavebis Seqmnis gza gviC-
vena ( ). g
sinaTlis wrfivi gavrcelebis kanonis 
aRmoCenam gasagebi gaxada sxeulebis Crdi-

lis warmoqmna, agreTve mzisa da mTvaris dabneleba. 
amrigad, am da sxva mravali dakvirvebis Sedegad Seiqmna Tanamedrove 
xelsawyoebi da mowyobilobebi, romlebic adamianis saqmianobis 
sxvadasxva sferoSi gamoiyeneba. 

a

siTburi movlenebi
Sida wvis Zrava

eleqtromagnituri movlenebi 
eleqtronuli mikrosqemebi

atomi da nivTierebis agebuleba
linzebisa da sarkeebis sistemebi

sinaTlis movlenebi 
atomuri energiis gamoyenebis sfero

b

g

ağac

*reaqtiuli moZraoba (laTinurad re _ arekvla, activus _ aqtiuri) _ moZra-
oba, romelic warmoiSoba siTxis, airisa da sxvaTa gamotyorcnis Sedegad. 

es magaliTebi gviCvenebs, ra mizniT Seiswavlis fizika bunebis 
movlenebs. 

Sida wvis Zravas moqmedeba damyarebulia ___ mov-
lenaze, kompiuteris, mobiluri telefonisa da 
sxva sayofacxovrebo xelsawyoebis moqmedeba ki 
___ movlenaze. saTvale, fotoaparati, sibneleSi 
xedvis xelsawyo Seqmnilia ___ movlenis Seswavlis 
Sedegad, atomis energiis gamoyeneba SesaZlebeli 
gaxda ___ movlenis Seswavlis Sedegad. 

meqanikuri
atomi
eleqtromagnituri
siTbo
sinaTle

meqanikuri

siTburi

sinaTlis

1. risTvis Seiswavlis fizika 
bunebis movlenebs?

2. samuSao rveulSi daxazeT sqema. 

Sesabamis ujrebSi CawereT 

bunebasa da teqnikaSi Tqven mier 

dakvirvebuli meqanikuri, 

siTburi da sinaTlis movlenebi. 

daiyaviT wyvilebad. gaimeoreT 
fotoze gamosaxuli moqmedeba. 
am xerxiT Tqven SeZlebT daxa-
toT sakuTari silueti. imsje-
leT proeqtis Sedegze. moawyveT 
klasSi Sesrulebuli naxatebis 
gamofena. 

1716

2
ra amoZravebs buSts?
samuSaosTvis saWiroa: kapronis (mtkice) Zafi, koq-
teilis sawrupi mili, buSti, webovani lenti (skoCi). 
samuSaos msvleloba: 1. gavaZvrinoT Zafi milSi, 
Semdeg Zafi gavWimoT da misi boloebi or uZrav 
wertilze davamagroT (mag., karisa da fanjris 
saxelurebze) ( ). a
2. erT-erTma Tqvenganma gaberos buSti da 

a

xeliT Seakavos haeris gamosvla, xolo meorem webovani lentis 
saSualebiT gaberili buSti plastmasis sawrup milze miamagros. 
3. daakvirdiT movlenas, roca xels gauSvebT da haers buStidan gamo-

svlis saSualebas miscemT ( ). b
imsjeleT kvleviTi samuSaos 
Sedegebze:

b

●  ras xedavT, roca haeris nakadi gaberili buStidan gamosvlas iwyebs?
● ra SegiZliaT TqvaT buStis gadaadgilebis mimarTulebasa da 

buStidan gamomavali haeris nakadis mimarTulebaze?
●  gansazRvreT, bunebaSi arsebul romel moZraobas ganekuTvneba buS-

tis gadaadgileba misgan gamomavali haeris nakadis moqmedebiT?

nawili 1. ras Seiswavlis fizika

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

proeqtiproeqtiproeqti

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

  Ç
ap üçün deyil



bunebaSi mimdinare movlenebis mecni-
eruli Seswavlis mizania, SesaZlebeli gax-
des maTi gamoyeneba adamianebis yovel-
dRiur cxovrebaSi. magaliTad, frinve-
lebis frenis Seswavlam saSualeba mogvca, 
Segveqna TviTmfrinavi ( ). a
wyalze motivtive xis naWerze dakvirvebam 
aRmogvaCenina curvis kanonebi da mogvca 
saSualeba, Segveqmna navebi, gemebi, Sede-
gad adamianebma SeZles, gadaelaxaT zRve-
bi da okeaneebi ( ). b
meduzebisa da rvafexebis reaqtiul moZ-
raobaze  dakvirvebam raketebisa da reaq-*
tiuli TviTmfrinavebis Seqmnis gza gviC-
vena ( ). g
sinaTlis wrfivi gavrcelebis kanonis 
aRmoCenam gasagebi gaxada sxeulebis Crdi-

lis warmoqmna, agreTve mzisa da mTvaris dabneleba. 
amrigad, am da sxva mravali dakvirvebis Sedegad Seiqmna Tanamedrove 
xelsawyoebi da mowyobilobebi, romlebic adamianis saqmianobis 
sxvadasxva sferoSi gamoiyeneba. 

a

siTburi movlenebi
Sida wvis Zrava

eleqtromagnituri movlenebi 
eleqtronuli mikrosqemebi

atomi da nivTierebis agebuleba
linzebisa da sarkeebis sistemebi

sinaTlis movlenebi 
atomuri energiis gamoyenebis sfero

b

g

ağac

*reaqtiuli moZraoba (laTinurad re _ arekvla, activus _ aqtiuri) _ moZra-
oba, romelic warmoiSoba siTxis, airisa da sxvaTa gamotyorcnis Sedegad. 

es magaliTebi gviCvenebs, ra mizniT Seiswavlis fizika bunebis 
movlenebs. 

Sida wvis Zravas moqmedeba damyarebulia ___ mov-
lenaze, kompiuteris, mobiluri telefonisa da 
sxva sayofacxovrebo xelsawyoebis moqmedeba ki 
___ movlenaze. saTvale, fotoaparati, sibneleSi 
xedvis xelsawyo Seqmnilia ___ movlenis Seswavlis 
Sedegad, atomis energiis gamoyeneba SesaZlebeli 
gaxda ___ movlenis Seswavlis Sedegad. 

meqanikuri
atomi
eleqtromagnituri
siTbo
sinaTle

meqanikuri

siTburi

sinaTlis

1. risTvis Seiswavlis fizika 
bunebis movlenebs?

2. samuSao rveulSi daxazeT sqema. 

Sesabamis ujrebSi CawereT 

bunebasa da teqnikaSi Tqven mier 

dakvirvebuli meqanikuri, 

siTburi da sinaTlis movlenebi. 

daiyaviT wyvilebad. gaimeoreT 
fotoze gamosaxuli moqmedeba. 
am xerxiT Tqven SeZlebT daxa-
toT sakuTari silueti. imsje-
leT proeqtis Sedegze. moawyveT 
klasSi Sesrulebuli naxatebis 
gamofena. 
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2
ra amoZravebs buSts?
samuSaosTvis saWiroa: kapronis (mtkice) Zafi, koq-
teilis sawrupi mili, buSti, webovani lenti (skoCi). 
samuSaos msvleloba: 1. gavaZvrinoT Zafi milSi, 
Semdeg Zafi gavWimoT da misi boloebi or uZrav 
wertilze davamagroT (mag., karisa da fanjris 
saxelurebze) ( ). a
2. erT-erTma Tqvenganma gaberos buSti da 

a

xeliT Seakavos haeris gamosvla, xolo meorem webovani lentis 
saSualebiT gaberili buSti plastmasis sawrup milze miamagros. 
3. daakvirdiT movlenas, roca xels gauSvebT da haers buStidan gamo-

svlis saSualebas miscemT ( ). b
imsjeleT kvleviTi samuSaos 
Sedegebze:

b

●  ras xedavT, roca haeris nakadi gaberili buStidan gamosvlas iwyebs?
● ra SegiZliaT TqvaT buStis gadaadgilebis mimarTulebasa da 

buStidan gamomavali haeris nakadis mimarTulebaze?
●  gansazRvreT, bunebaSi arsebul romel moZraobas ganekuTvneba buS-

tis gadaadgileba misgan gamomavali haeris nakadis moqmedebiT?

nawili 1. ras Seiswavlis fizika

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
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imis gasarkvevad, ra xdeba Cvens garemomcvel samyaroSi, adami-
anebi Seiswavlian bunebis movlenebs. amisTvis isini sxvadasxva 
meTods iyeneben. am meTodebs sabunebismetyvelo meTodebi 
ewodeba.  

3. Seswavlis meTodebi fizikaSi 

mkvlevrebi, romlebic sabunebismetyvelo mecnierebebSi muSaoben, 

movlenebs garkveuli meTodebiT ikvleven. kvlevis am meTodebs 

samecniero meTodebi ewodeba. rogorc yvela sabunebismetyvelo 

mecnierebaSi, fizikaSic kvlevebi Semdegi sqemiT mimdinareobs:

● romeli meTodebi gamoiyeneba samecniero kvlevisas?
● rogor xdeba kanonebis aRmoCena fizikaSi?

dakvirveba _ es aris informaciis mogroveba SegrZnebis orga-
noebis saSualebiT, TviT movlenis procesSi Carevis gareSe. 

mecnierebi akvirdebian movlenebs, xsnian maT da garkveul 
daskvnebamde midian. Tu am dros Cndeba axali kiTxvebi _ 
problemuri kiTxvebi, iwyeba maTze pasuxebis Zebna. pasuxebis 
Zebnisas gamoiTqmeba varaudi (hipoTeza). 

varaudi (hipoTeza) _ es aris savaraudo pasuxi problemur 
kiTxvaze. varaudis (hipoTezis) sisworis Sesamowmeblad 

1
ratom vardeba saxazavi dedamiwaze?
samuSaosTvis saWiroa: saxazavi.  

samuSaos msvleloba: merxis zedapiridan 

garkveul simaRleze saxazavs xeli gauSviT. 

SeecadeT, axsnaT, ratom daeca saxazavi merxze. 

imsjeleT kvleviTi samuSaos Sedegebze:
● Tqveni romeli varaudi daadastura am 

ubralo dakvirvebam?

● fizikis romeli kanoni `aRmoaCineT~ Tqveni 

varaudisa da dakvirvebis safuZvelze?
0
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movlena dakvirveba varaudi 
(hipoTeza)

 eqsperimenti  Teoria

problemuri 
kiTxva

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

tardeba eqsperimentebi (cdebi). eqspe-
rimenti adasturebs an uaryofs varauds 
(hipoTezas). eqsperimentis Sedegebze 
dayrdnobiT yalibdeba fizikis kanonebi. 
mag., daakvirdiT wvimis wveTebis an xe-
lidan gaSvebuli qvis vardnas. isini yo-
velTvis qveviT vardeba. Cveni dakvirvebis 

● fizikaSi kvlevis eqsperimentuli meTodi pirvelad 
gamoiyena italielma mecnierma galileo galileim. igi 
akvirdeboda sagnebis vardnas pizis daxrili koSkidan 
da ikvlevda maT moZraobas. am eqsperimentebiT gali-
leim daamtkica aristoteles hipoTezis mcdaroba, 
romelic man 2000 wliT adre gamoTqva da amtkicebda, 
rom `mZime sxeulebi ufro didi siCqariT vardeba, 
vidre msubuqi sxeulebi~. 

galileo galilei (1564 _ 1642) _ italieli mecnieri. 
pirvelma gamoiyena kvlevis eqsperimentuli meTodi 
mecnierebaSi. 

Sedegad SeiZleba CamovayaliboT fizikis Semdegi kanoni: wvimis 
wveTebi da qva, dedamiwis mizidulobis gamo, yovelTvis de-
damiwis zedapirze ecema. 

axla SeiZleba gamovTqvaT aseTi hipoTeza: radgan wvimis 
wveTebi da qva dedamiwis mizidulobis velSi yovelTvis mis 
zedapirze ecema, yvela sxva fizikuri sxeulic aseve daecema 
dedamiwis zedapirze. am hipoTezis Sesamowmeblad tardeba 
eqsperimenti. 

aseTi eqsperimenti Tqven ukve CaatareT saxazavisTvis da 
gamoTqmuli hipoTeza gamarTlda: saxazavi, iseve rogorc wvimis 
wveTebi da qva, romelTac araferi akavebs, dedamiwis mizi-
dulobis gamo dedamiwis zedapirze vardeba. 

amrigad, Cven `aRmovaCineT~ dedamiwis mier yvela sxeulis 
mizidulobis kanoni. 

swored eqsperimentulad dadasturebuli hipoTeza aris 
fizikis kanoni. dakvirvebebi, hipoTezebi, eqsperimentebi, fi-
zikis kanonebi da am kanonebis ganzogadebebi, mTlianobaSi, qmnis 
fizikur Teoriebs.

1918 nawili 1. ras Seiswavlis fizika
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2

samuSaosTvis saWiroa: 4,5-voltiani batarea, SemaerTebeli sadenebi 
(3 cali), patara (dabali Zabvis) naTura, romelic damagrebulia 
sadgarze, skoCi. 
samuSaos msvleloba:
1. SeaerTeT sadenebiT elementi da naTura (rogorc naxazzea naCve-

nebi). 
2. SeaxeT da Semdeg gaacalkeveT sadenebis Tavisufali boloebi ( ). a, b

eleqtruli naTuris naTeba

a

imsjeleT kvleviTi samuSaos Sedegebze:
● ras vxedavT sadenebis Tavisufali boloebis Sexebisa da gancal-
kevebis SemTxvevaSi?

● ra hipoTeza SegiZliaT gamoTqvaT am movlenasTan dakavSirebiT?
● ra daskvnis gakeTeba SeiZleba am eqsperimentis Sedegad?

● ingliseli fizikosis isaak niuto-
nis mier SemoTavazebul pirvel fi-
zikur Teorias `klasikuri meqani-
ka~ ewodeba. es Teoria Seiswavlis 
sxeulebis moZraobas da maTi ur-
TierTqmedebis kanonebs. ingli-
selma fizikosma jeims klerk maqs-
velma Camoayaliba eleqtromag-
nituri velis Teoria. Tanamedrove 
fizikis fuZemdebelma, cnobilma 
fizikosma, albert ainStainma, naS-
romebiT `fardobiTobis specia-
luri Teoria~ da `kvanturi fi-
zika~ mniSvnelovnad Seuwyo xeli 
mecnierebis ganviTarebas. 

isaak niutoni (1643 _ 
1727) _ ingliseli fi-
zikosi da maTemati-
kosi, Teoriuli meqa-
nikis fuZemdebeli.

jeims klark maqsveli 
(1831 _ 1879) _ ingli-
seli fizikosi, eleq-
tromagnituri velis 
Teoriis fuZemdebeli. 

albert  ainStaini
(1879 _ 1955) _ germaneli 
da amerikeli fizikosi, 
Tanamedrove fizikis 
Teoriuli safuZvlebis 
Semqmneli.

b

iciT Tu ara, rom?iciT Tu ara, rom?iciT Tu ara, rom?

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

suraTebze warmodgenilia mzisa da mTvaris dabnelebis sqematuri ga-
mosaxulebebi. SeiswavleT gamosaxulebebi da dafiqrdiT, romel fizi-
kur kanonzomierebaze (movlenaze) SeiZleba gamoiTqvas hipoTeza. 

1. ra ewodeba bunebis movlenis 

aRqmas movlenis procesSi Care-

vis gareSe?

a) eqsperimenti

b) Teoria

g) hipoTeza

d) dakvirveba

e) problemuri kiTxva

fizikaSi movlenis Seswavla xorcieldeba 

Semdegi TanamimdevrobiT:

          

eqsperimenti (berZnulad eksperimentum) _ Semowmeba, cda, mtkicebuleba. 

Teoria (berZnulad theoria) _ gamokvleva, aRwera. 

meTodi (berZnulad methodos) _ gza, gageba. 

 leqsikoni

2. gadaitaneT moyvanili sqema samuSao 

rveulSi da SeavseT (CawereT, ra saxis 

Seswavlis meTodebia fizikaSi). 

__ __ __  __  ____

mTvare

mze mze

dedamiwa

2120

Seswavlis meTodebi fizikaSi

dakvirveba 
hipoTeza 
Teoria 
movlena 
problema 
eqsperimenti

nawili 1. ras Seiswavlis fizika

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

proeqtiproeqtiproeqti

dedamiwa

mTvare

mzis 

dabneleba
mTvaris 

dabneleba

  Ç
ap üçün deyil



2

samuSaosTvis saWiroa: 4,5-voltiani batarea, SemaerTebeli sadenebi 
(3 cali), patara (dabali Zabvis) naTura, romelic damagrebulia 
sadgarze, skoCi. 
samuSaos msvleloba:
1. SeaerTeT sadenebiT elementi da naTura (rogorc naxazzea naCve-

nebi). 
2. SeaxeT da Semdeg gaacalkeveT sadenebis Tavisufali boloebi ( ). a, b

eleqtruli naTuris naTeba

a

imsjeleT kvleviTi samuSaos Sedegebze:
● ras vxedavT sadenebis Tavisufali boloebis Sexebisa da gancal-
kevebis SemTxvevaSi?

● ra hipoTeza SegiZliaT gamoTqvaT am movlenasTan dakavSirebiT?
● ra daskvnis gakeTeba SeiZleba am eqsperimentis Sedegad?

● ingliseli fizikosis isaak niuto-
nis mier SemoTavazebul pirvel fi-
zikur Teorias `klasikuri meqani-
ka~ ewodeba. es Teoria Seiswavlis 
sxeulebis moZraobas da maTi ur-
TierTqmedebis kanonebs. ingli-
selma fizikosma jeims klerk maqs-
velma Camoayaliba eleqtromag-
nituri velis Teoria. Tanamedrove 
fizikis fuZemdebelma, cnobilma 
fizikosma, albert ainStainma, naS-
romebiT `fardobiTobis specia-
luri Teoria~ da `kvanturi fi-
zika~ mniSvnelovnad Seuwyo xeli 
mecnierebis ganviTarebas. 

isaak niutoni (1643 _ 
1727) _ ingliseli fi-
zikosi da maTemati-
kosi, Teoriuli meqa-
nikis fuZemdebeli.

jeims klark maqsveli 
(1831 _ 1879) _ ingli-
seli fizikosi, eleq-
tromagnituri velis 
Teoriis fuZemdebeli. 

albert  ainStaini
(1879 _ 1955) _ germaneli 
da amerikeli fizikosi, 
Tanamedrove fizikis 
Teoriuli safuZvlebis 
Semqmneli.

b

iciT Tu ara, rom?iciT Tu ara, rom?iciT Tu ara, rom?
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1. ra ewodeba bunebis movlenis 

aRqmas movlenis procesSi Care-
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g) hipoTeza

d) dakvirveba
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fizikaSi movlenis Seswavla xorcieldeba 
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mTvare

mze mze

dedamiwa
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Seswavlis meTodebi fizikaSi

dakvirveba 
hipoTeza 
Teoria 
movlena 
problema 
eqsperimenti
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4. fizikuri sidideebi da maTi gazomva 

warsulSi adamianebi, radgan sazomi sa-

Sualebebi (xelsawyoebi) ar hqondaT, 

gazomvisa da gamoangariSebisTvis saku-

Tari sxeulis nawilebs iyenebdnen (mag., 

arSins, futs) ( ). xandaxan am xerxs Cvens a

droSic mimarTaven. garda amisa, 

gasazomad iyeneben mtevansa da mklavis 

sxvadasxva nawils: mtkavels, wyrTas, 

aseve nabijs da sxv. mcire sigrZeebis 

gasazomad gamoiyeneba duimi. didi 

manZilebi izomeba nabijiT _ ori nabiji 

daaxloebiT 1,5 metria. 

a

gazomva

futi 30,48 sm
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213,36 sm
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8 
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duimi
2,5 sm

arSini _ sigrZis erTeuli: 
manZili gamarTuli mklavis 
TiTis boloebsa da mxars 
Soris (71, 12 sm). 
futi _ adamianis terfis sa-
Sualo sigrZe (daaxloebiT 
30, 48 sm). 

duimi _ xelis cera TiTis pir-

veli falangis sigrZe (2, 5 sm). 

2322

adamianebi uZvelesi droidan awydebodnen miwis nakveTis farTobis 

drois xangrZlivobis, nagebobis moculobis, manZilisa da sxvadasxva 

sxeulis zomis gansazRvris problemas. mecnierebisa da sazogadoebis 

ganviTarebam gazarda gazomvis sizustis moTxovna. konkretuli 

sididis (sigrZis, drois, masis, temperaturis, wnevis, moculobis) 

gasazomad aucilebelia, pirvel rigSi ganisazRvros am sididis 

gamomxatveli (damaxasiaTebeli, is, ris gazomvac SesaZlebelia) fizi-
kuri sidide da misi sazomi erTeuli. 

fizikuri sidide _ fizikuri movlenis an sxeulis fizikuri Tvise-

bis raodenobrivi gamoxatulebaa. 

sigrZe, moculoba, farTobi, dro, Zala, wona, temperatura, siCqare 
da sxva _ fizikuri sidideebia. fizikuri sididis raodenobrivi 

mniSvneloba ganisazRvreba gazomviT an gamoTvliT. 

yovel fizikur sidides aqvs garkveuli dasaxeleba, aRiniSneba 

garkveuli simboloTi (aqvs asoiTi aRniSvna), gamoixateba ricxviTi 

mniSvnelobiT da sazomi erTeuliT. magaliTad, roca amboben, rom 
`saklaso oTaxis sigrZe 12 metria~, amaSi igulisxmeba:

● fizikuri sidide _ sigrZe; 

● asoiTi aRniSvna _ l; 

● ricxviTi mniSvneloba _12; 
● sazomi erTeuli _ metri. 

saklaso oTaxis sigrZea: l = 12 m. 

masis sazomi erTeulia kilogrami; sigrZis sazomi erTeulia 

metri. isini erTad metrul sistemas qmnian. 

samuSaosTvis saWiroa: swori da sam-
kuTxa saxazavebi, sazomi lenti an ru-
leti, Canawerebis dafa, markeri, fur-
celi (formati A3), fanqari. 
samuSaos msvleloba:
gamoiyeneT gamosaxuleba (a), gansazRv-
reT, naxatis Sesabamisad, sakuTari 
sxeulis zomebi da SeitaneT samuSao 
rveulSi gadatanil cxrilSi. 
imsjeleT kvleviTi samuSaos Sedegebze:

● SeadareT sakuTari da megobris monacemebi. aris Tu ara gansxvaveba?
● ra gazomvebi SeasruleT saxlSi, klasSi da ra sidideebi gansa-

zRvreT am gazomvebiT?

zoma№

1

2

4
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6

7

8

arSini
wyrTa
nabiji
saJeni

sidide

futi

3

iribi saJeni
mtevani
duimi

1

nawili 1. ras Seiswavlis fizika

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
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Soris (71, 12 sm). 
futi _ adamianis terfis sa-
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duimi _ xelis cera TiTis pir-

veli falangis sigrZe (2, 5 sm). 
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epizodi filmidan ̀ arSin mal alan~: asker 

bei gulCohras xuT arSin naWers uzomavs. 

gansazRvreT, ramden metr naWers yidu-

lobs gulCohra?

gamoTvlebis gamartivebisaTvis, ZiriTadi erTeulebis garda, sargeb-

loben maTi 10-ze, 100-ze, 1000-ze da a. S. gamravlebiT an gayofiT mi-

Rebuli sazomi erTeulebiT:
1. miRebuli sazomi erTeulebis dasaxelebebi Sedgenilia Sesabamisi 
TavsarTisa da ZiriTadi erTeulis dasaxelebisagan. 
2. yovel TavsarTs Seesabameba ricxviTi koeficienti (Tanamamravli) 
( ). ix. danarTi, gv. 96. cxrili 1
metrologiis me-11 saerTaSoriso konferenciaze 1969 wels Seiqmna erTe-

ulTa saerTaSoriso sistema (SI). erTeulTa saerTaSoriso sistemam gan-
sazRvra Svidi ZiriTadi sazomi erTeuli ( ). ix. danarTi gv. 96, cxrili 2

● sazom erTeulebs Soris gansxvaveba xels uSlida savaWro urTi-
erTobebis ganviTarebas qveynebs Soris. am dabrkolebis aRmosa-

fxvrelad 1799 wels safrangeTSi 
pirvelad dadginda sigrZis sazomi 
erTeulis etaloni (standarti) _ 
erTi metri. sityva metri (berZnu-

lad _ metron) zomas niSnavs. 
etalonis mixedviT, erTi metri 
aris manZili or niSnuls Soris 
`saxazavze~, romelic damzade-
bulia platinisa da iridiumis 
Senadnobisgan. es ̀ saxazavi~ warmo-
adgens sigrZis etalons da 
safrangeTis qalaq sevrSi inaxeba. 

iciT Tu ara, rom?iciT Tu ara, rom?iciT Tu ara, rom?

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

●  mecnierebas, romelic gazomvebs Seiswavlis, metrologia ewodeba. 
specialistebs, romlebic Zalian didi sizustiT asruleben gazom-
vebs da am mizniT maqsimalurad efeqtur meTodebs SeimuSaveben, 
metrologebi ewodebaT. 
ar unda agverios metrologia da meteorologia. meteorologia 
dedamiwis atmosferos Semswavleli mecnierebaa.     

2524

1. gadaixazeT cxrili samuSao rveulSi da CawereT TqvenTvis cnobili 
informacia sazomi erTeulebis Sesaxeb. 

2. SeavseT cxrili erTeulTa saerTaSoriso sistemis Sesabamisad:

sazomi erTeuli informacia

saerTaSoriso sistemis erTeulifizikuri sidide

3. SeavseT klasteri nimuSis Sesabamisad:

sigrZe

megametri

manZili 
dedamiwidan 

mzemde

planetebs 
Soris manZili

yovel ___ garkveuli sazomi erTeuli Seesa-

bameba; sigrZis sazomi erTeuli ___ da masis 

sazomi erTeuli ___ erTad qmnis metrul sis-

temas.

metri
fizikuri sidide
kilogrami

nawili 1. ras Seiswavlis fizika

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

sigrZis 
etaloni

1 m.
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1

imsjeleT kvleviTi samuSaos Sedegebze:
●  aqvs Tu ara msgavsi elementebi fotoebze naCveneb xelsawyoebs?
●  rogor ganvsazRvroT xelsawyos gazomvis sazRvrebi?
●  ra unda vicodeT xelsawyoze, rom misi saSualebiT zustad gavzomoT?

№   xelsawyos dasaxeleba fizikuri sidide, romelsac zomavs
ruleti (sazomi lenti) sigrZe1

2
 ...
 ...

 ...

5.  sazomi xelsawyoebi

yoveldRiur cxovrebaSi adamians 

xSirad sWirdeba sxvadasxva fi-

zikuri sididis gazomva: sxeulis 

an oTaxis temperaturis, avtomo-

bilis moZraobis siCqaris, Saqrisa 

da wylis raodenobisa murabis mo-

mzadebis dros, SesaZeni produq-

tis masis, saxlidan skolamde ga-

savleli droisa da sxv. 

●  rogor SeiZleba fizikuri sidideebis mniSvnelobis gansazRvra?

●  SeuZlia Tu ara adamians SegrZnebis organoebiT zustad gansazRv-

ros fizikuri sididis mniSvneloba?

●  ra gamoiyeneba fizikuri sidideebis gasazomad?

romeli xelsawyoa es?
samuSaosTvis saWiroa: sxvadasxva sazomi xelsawyos gamosaxulebebi 
(naxati, foto). 

samuSaos msvleloba: yuradRebiT daaTvaliereT xelsawyoebis foto-

ebi. daasaxeleT isini da gansazRvreT, romeli fizikuri sidideebi 

SeiZleba gaizomos maTi saSualebiT. SeavseT cxrili samuSao rveulSi. 

1 2
3 4

86
5

7 9 10 

500

400

300

200

100

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

2726

fotoebze warmodgenil yvela xelsawyos aqvs skala (danayofebi). 

fizikuri sidideebis mniSvnelobis gazomvis dros unda vicodeT 

skalis erTi danayofis fasi da mTliani skalis gazomvis sazRvrebi.

2

saxazavis erTi danayofis fasis gansazRvra
samuSaosTvis saWiroa: saxazavi. 
samuSaos msvleloba:
1. airCieT saxazavis skalaze nebismieri ori mezobeli didi Strixi, 

romlebsac ricxviTi aRniSvna aqvT  da ). gamoTvaleT sxvaoba ((a  b b 

- a). miRebuli mniSvneloba CaiwereT samuSao rveulSi. 

2. daiTvaleT patara Strixebis raodenoba (n), romlebic moTav-

sebulia am or a da b Strixs Soris. 

3. gayaviT sxvaoba b - a patara Strixebis raodenobaze (n) da miiRebT 
saxazavis erTi patara danayofis fass. 

imsjeleT kvleviTi samuSaos Sedegebze:
● romeli erTeulebiT SegviZlia gavzomoT sigrZe naxatze warmo-

dgenili saxazaviT?
●  rogoria saxazavis danayofis fasi?

n
skalis danayofi

sazomi erTeuli
a b cifrebi skalaze

sm

nawili 1. ras Seiswavlis fizika

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

danayofis fasi = ______________________________________ = _____ 
am Strixebs Soris arsebuli 

danayofebis raodenoba

ori mezobeli didi 

Strixis mniSvnelobaTa sxvaoba b – a

n
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4

tonometri

Stangenfargali

3

2

odometri

1 eleqtro-
nuli kur-
vimetri

fizikuri xelsawyoebis umrav-
lesoba, romlebic yoveldRiur 
cxovrebaSi gamoiyeneba, marti-
via. xSirad viyenebT iseT xelsa-
wyoebs, rogorebicaa: saxazavi, 
menzura, saswori, saaTi, Termo-
metri. 
warmoebaSi, teqnikaSi, medici-
naSi, mecnierebaSi ufro rTuli 
xelsawyoebi gamoiyeneba. maga-
liTad, mdinareebisa da gzebis 
sigrZis gasazomad rukis mixed-
viT gamoiyeneba xelsawyo kurvi-
metri (1), gavlili manZilis ga-
sazomad borblis brunvis mi-
xedviT _ odometri (2), sxeulis 
zusti grZivi zomebis gansasa-
zRvrad _ Stangenfargali (3), 
sisxlis wnevis gasazomad _ to-
nometri (4) da a. S. 
fizikuri sidideebis gazomvis 
sizustis gasazrdelad gamoi-
yeneba eleqtronuli xelsawyo-
ebi. aseT xelsawyoebze gazomvis 
Sedegi gamoisaxeba cifrebiT. 

meqanikuri 
kurvimetri

iciT Tu ara, rom?iciT Tu ara, rom?iciT Tu ara, rom?

2928

saxazavis danayofis fasis gansasazRvrad saxazavze virCevT nebismier 
or Strixs, romlebsac aqvs cifruli aRniSvna da ufro did 
mniSvnelobas vaklebT patara mniSvnelobas. mag., nebismierad arCeuli 
StrixebisaTvis 3 da 4 : 4 _ 3 = 1sm. Semdeg viTvliT patara danayofebis 

raodenobas am Strixebs Soris. miviRebT: n=10 danayofs. amis mere 
SegviZlia gamoviTvaloT saxazavis erTi danayofis fasi:

miviReT, rom ganxiluli saxazavis danayofis fasia1 milimetri. 

naxatze warmodgenilia ori Termometri. 
TiToeuli maTganisaTvis gansazRvreT 
Semdegi maxasiaTeblebi:
●  rogoria gazomvis sazRvrebi celsi-

usis gradusebSi?
●  rogoria danayofis fasi celsiusis 

gradusebSi?
●  ra temperaturas aCvenebs TiToeuli 

Termometri?

fizikuri sidideebis mni-
Svnelobebi izomeba ___ 
saSualebiT. yvela xelsa-
wyos aqvs ___. sazomi xel-
sawyos gamoyenebisas mni-
Svnelovania ganisazRvros 
___. ___ saSualebiT 
gansazRvraven sxeulis 
moculobas, ___  sxeulis 
temperaturas, ___  sigr-
Zes, ___  masas. 

sazomi xelsawyo
skala
danayofis fasi 
menzura
saswori
saxazavi 
Termometri
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nawili 1. ras Seiswavlis fizika

ra SeityveTra SeityveTra SeityveTSeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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tonometri

Stangenfargali

3

2

odometri

1 eleqtro-
nuli kur-
vimetri

fizikuri xelsawyoebis umrav-
lesoba, romlebic yoveldRiur 
cxovrebaSi gamoiyeneba, marti-
via. xSirad viyenebT iseT xelsa-
wyoebs, rogorebicaa: saxazavi, 
menzura, saswori, saaTi, Termo-
metri. 
warmoebaSi, teqnikaSi, medici-
naSi, mecnierebaSi ufro rTuli 
xelsawyoebi gamoiyeneba. maga-
liTad, mdinareebisa da gzebis 
sigrZis gasazomad rukis mixed-
viT gamoiyeneba xelsawyo kurvi-
metri (1), gavlili manZilis ga-
sazomad borblis brunvis mi-
xedviT _ odometri (2), sxeulis 
zusti grZivi zomebis gansasa-
zRvrad _ Stangenfargali (3), 
sisxlis wnevis gasazomad _ to-
nometri (4) da a. S. 
fizikuri sidideebis gazomvis 
sizustis gasazrdelad gamoi-
yeneba eleqtronuli xelsawyo-
ebi. aseT xelsawyoebze gazomvis 
Sedegi gamoisaxeba cifrebiT. 

meqanikuri 
kurvimetri

iciT Tu ara, rom?iciT Tu ara, rom?iciT Tu ara, rom?

2928
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or Strixs, romlebsac aqvs cifruli aRniSvna da ufro did 
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●  rogoria gazomvis sazRvrebi celsi-
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gradusebSi?
●  ra temperaturas aCvenebs TiToeuli 

Termometri?
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Svnelobebi izomeba ___ 
saSualebiT. yvela xelsa-
wyos aqvs ___. sazomi xel-
sawyos gamoyenebisas mni-
Svnelovania ganisazRvros 
___. ___ saSualebiT 
gansazRvraven sxeulis 
moculobas, ___  sxeulis 
temperaturas, ___  sigr-
Zes, ___  masas. 
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saswori
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1. dasaxuli miznis misaRwevad Tqven gesaWiroebaT xelsawyos 
amorCeva. romels airCevdiT?

oTaxSi temperaturis gasazomad:
a) saaTi; b) Termometri; g) saxazavi; d) saswori; e) menzura. 

sxeulis sigrZis gasazomad:
a) saaTi; b) Termometri; g) saxazavi; d) saswori; e) menzura. 

sxeulis masis gasazomad:
a) saaTi; b) Termometri; g) saxazavi; d) saswori; e) menzura. 

drois gasazomad:
a) saaTi; b) Termometri; g) saxazavi; d) saswori; e) menzura. 

sxeulis moculobis gasazomad:
a) saaTi; b) Termometri; g) saxazavi; d) saswori; e) menzura. 

2. naxatze wamodgenilia menzura, Termometri da sami saxazavi. 
gansazRvreT am xelsawyoebis gazomvis sazRvrebi da TiToeuli 
xelsawyos danayofis fasi. 

menzura ( ) _ gamWvirvale (an naxevrad gamWvir-a
vale) WurWeli, romelic gamoiyeneba moculobis 
(an tevadobis) gasazomad. WurWlis zedapirze 
gamosaxulia skala. gamoiyeneba mcire zomis sxe-
ulebis an mcire raodenobis siTxeebis mocu-
lobis gasazomad laboratoriebsa da yofa-
cxovrebaSi (mag., kulinariaSi). 
kurvimetri ( ) _ gamoiyeneba araswori (arawrfi-b
vi) xazebis sigrZis gasazomad. is gamoiyeneba ru-
kaze datanili (aRniSnuli) mdinareebis, saavto-
mobilo da sarkinigzo gzebis sigrZis gasazomad. 
Stangenfargali ( ) _ xelsawyo, romelic didi g
sizustiT zomavs daSorebas rogorc sxeulis 
gare zedapirebs, ise Sida zedapirebs Soris. 
odometri ( ) _ xelsawyo, romelic zomavs ganv-d
lil manZils motociklis, velosipedisa da sxva-
Ta borblis brunvis mixedviT. 

a

b

g

d
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6. gazomvis sizuste 

dedam vagifs maRaziaSi 500 g Saqris 

SeZena daavala ( ). saxlSi dabrune-a

bulma vagifma erTxel kidev awona 

Saqari, ufro zust sasworze. aRmo-

Cnda, rom gamyidvelma mas ufro meti 

Saqari gamoatana ( ). b

●  ratom awona gamyidvelma ufro me-

ti Saqari?

fanqris sigrZis gazomva
samuSaosTvis saWiroa: saxazavi, fanqari. 
samuSaos msvleloba:
1. gansazRvreT saxazavis danayofis fasi; 
2. moaTavseT fanqari saxazavis gaswvriv (naxatis mixedviT); 
3. yuradRebiT daakvirdiT jer fanqris bolos sworebas 0-is aRmni-
Svnel StrixTan, Semdeg _ fanqris wveris Sesabamis Strixs saxazavze; 
gaimeoreT es moqmedeba samjer. Sedegebi CaiwereT samuSo rveulSi. 

imsjeleT kvleviTi samuSaos Sedegebze:
●  rogoria saxazavis danayofis fasi?

●  miiReT Tu ara samive gazomvis dros erTi da igive Sedegi?

●  Tu gazomvis Sedegebi gansxvavebuli iyo, romeli maTgani SeiZle-

ba CaiTvalos zust Sedegad?

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

rogorc wesi, gazomvebs Tan axlavs garkveuli uzustobebi, anu 

cdomilebebi. cdomilebis mizezi an im adamianis Secdomaa, romelic 

gazomvas atarebs, an arasrulyofili xelsawyo. yovel sazom xelsaw-

yos gazomvis cdomileba aqvs. 

rac meti danayofia sazomi xelsawyos skalaze, miT metia gazomvis 

sizuste. 

ba

nawili 1. ras Seiswavlis fizika

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

sm

sm
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1. dasaxuli miznis misaRwevad Tqven gesaWiroebaT xelsawyos 
amorCeva. romels airCevdiT?

oTaxSi temperaturis gasazomad:
a) saaTi; b) Termometri; g) saxazavi; d) saswori; e) menzura. 

sxeulis sigrZis gasazomad:
a) saaTi; b) Termometri; g) saxazavi; d) saswori; e) menzura. 

sxeulis masis gasazomad:
a) saaTi; b) Termometri; g) saxazavi; d) saswori; e) menzura. 

drois gasazomad:
a) saaTi; b) Termometri; g) saxazavi; d) saswori; e) menzura. 

sxeulis moculobis gasazomad:
a) saaTi; b) Termometri; g) saxazavi; d) saswori; e) menzura. 

2. naxatze wamodgenilia menzura, Termometri da sami saxazavi. 
gansazRvreT am xelsawyoebis gazomvis sazRvrebi da TiToeuli 
xelsawyos danayofis fasi. 

menzura ( ) _ gamWvirvale (an naxevrad gamWvir-a
vale) WurWeli, romelic gamoiyeneba moculobis 
(an tevadobis) gasazomad. WurWlis zedapirze 
gamosaxulia skala. gamoiyeneba mcire zomis sxe-
ulebis an mcire raodenobis siTxeebis mocu-
lobis gasazomad laboratoriebsa da yofa-
cxovrebaSi (mag., kulinariaSi). 
kurvimetri ( ) _ gamoiyeneba araswori (arawrfi-b
vi) xazebis sigrZis gasazomad. is gamoiyeneba ru-
kaze datanili (aRniSnuli) mdinareebis, saavto-
mobilo da sarkinigzo gzebis sigrZis gasazomad. 
Stangenfargali ( ) _ xelsawyo, romelic didi g
sizustiT zomavs daSorebas rogorc sxeulis 
gare zedapirebs, ise Sida zedapirebs Soris. 
odometri ( ) _ xelsawyo, romelic zomavs ganv-d
lil manZils motociklis, velosipedisa da sxva-
Ta borblis brunvis mixedviT. 

a
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6. gazomvis sizuste 

dedam vagifs maRaziaSi 500 g Saqris 

SeZena daavala ( ). saxlSi dabrune-a

bulma vagifma erTxel kidev awona 

Saqari, ufro zust sasworze. aRmo-

Cnda, rom gamyidvelma mas ufro meti 

Saqari gamoatana ( ). b

●  ratom awona gamyidvelma ufro me-

ti Saqari?

fanqris sigrZis gazomva
samuSaosTvis saWiroa: saxazavi, fanqari. 
samuSaos msvleloba:
1. gansazRvreT saxazavis danayofis fasi; 
2. moaTavseT fanqari saxazavis gaswvriv (naxatis mixedviT); 
3. yuradRebiT daakvirdiT jer fanqris bolos sworebas 0-is aRmni-
Svnel StrixTan, Semdeg _ fanqris wveris Sesabamis Strixs saxazavze; 
gaimeoreT es moqmedeba samjer. Sedegebi CaiwereT samuSo rveulSi. 

imsjeleT kvleviTi samuSaos Sedegebze:
●  rogoria saxazavis danayofis fasi?

●  miiReT Tu ara samive gazomvis dros erTi da igive Sedegi?

●  Tu gazomvis Sedegebi gansxvavebuli iyo, romeli maTgani SeiZle-

ba CaiTvalos zust Sedegad?

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

rogorc wesi, gazomvebs Tan axlavs garkveuli uzustobebi, anu 

cdomilebebi. cdomilebis mizezi an im adamianis Secdomaa, romelic 

gazomvas atarebs, an arasrulyofili xelsawyo. yovel sazom xelsaw-

yos gazomvis cdomileba aqvs. 

rac meti danayofia sazomi xelsawyos skalaze, miT metia gazomvis 

sizuste. 
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15sm

fanqris wveri moTavsebulia saxazavis 13,7 da 13,8 danayofebs Soris. 

e. i. fanqris sigrZe  l moTavsebulia 13,7sm <l<13,8 sm Soris. 

xelsawyos cdomileba ewodeba misi erTi danayofis fasis naxevars. 
vinaidan saxazavis erTi danayofis fasi aris 1 mm, saxazavis gazomvis 

sizuste iqneba 0,5 mm, anu 0,05 sm. ase rom, fanqris zusti sigrZe 

SegviZlia CavweroT Semdegnairad:

l = 13,75 sm ± 0,05 sm. 

SeiZleba iTqvas, rom fanqris sigrZis maqsimaluri mniSvneloba aris:

l = 13,75 sm + 0,05 sm =13,8 sm. 

xolo minimaluri mniSvneloba:

l = 13,75 sm _ 0,05 sm =13,7 sm. 

fanqris sigrZis zusti mniSvneloba sadRac am or ricxvs Sorisaa. 

naxatze naCvenebia sxeulis sigrZis gazomva ori sxvadasxva saxazaviT. 

gansazRvreT sxeulis sigrZe da saxazavebis cdomilebebi. gansazRv-

reT, romeli saxazavia ufro zusti. Sedegebze imsjeleT megobrebTan 

erTad. 

a b

es  sainteresoaes  sainteresoaes  sainteresoa
● warsulSi ingliseli fermerebi sakuTari miwis farTobs sazRv-
ravdnen im farTobis Sesabamisad, romlis moxvnac SeeZlo xars 
erTi dRis ganmavlobaSi. mag., erTi dRis ganmavlobaSi xars 
SeuZlia moxnas 1 akri farTobi (daaxloebiT 4047 kvadratuli 
metri); saxnisiT miwaze datovebul kvals, romlis sigrZe 200 m-ia, 
furlongi hqvia. 

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

3332

1. ras niSnavs sityva `cdomile-
ba~?

2. ris tolia sazomi xelsawyos 
cdomileba?

a) xelsawyos gazomvis SesaZleb-
lobis zRvruli mniSvnelobis; 

b) xelsawyos yvelaze mcire da-
nayofis mniSvnelobis naxev-
ris; 

g) xelsawyos yvelaze mcire da-
nayofis mniSvnelobis; 

d) erT did danayofSi mcire da-
nayofebis raodenobis; 

e) xelsawyos gazomvis zRvruli 
mniSvnelobis naxevris. 

gazomvis ___ aucilebelia gaviTvaliswinoT 
___ . igi sazomi xelsawyos ___ fasis naxevris 
tolia. 
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saswori

saaTi

danayofis fasi
gazomvis zRvruli

mniSvneloba

xelsawyos 
cdomileba

sazomi xelsawyo 

gansazRvreT Tqvens saxlSi arsebuli sazomi xelsawyoebis (kedlis saaTi, 

sazomi lenti, danayofebiani WurWeli, saxazavi, saswori da sxv.) gazomvis 

zRvruli mniSvneloba, danayofis fasi (mniSvneloba) da xelsawyos gazomvis 

cdomileba da SeavseT samuSao rveulSi gadaxazuli cxrili. 

xelsawyos cdomileba 
danayofi 
sizuste

3. rogoria wammzomis erTi da-

nayofis fasi? rogoria wam-

mzomis cdomileba?

nawili 1. ras Seiswavlis fizika
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15sm

fanqris wveri moTavsebulia saxazavis 13,7 da 13,8 danayofebs Soris. 

e. i. fanqris sigrZe  l moTavsebulia 13,7sm <l<13,8 sm Soris. 

xelsawyos cdomileba ewodeba misi erTi danayofis fasis naxevars. 
vinaidan saxazavis erTi danayofis fasi aris 1 mm, saxazavis gazomvis 

sizuste iqneba 0,5 mm, anu 0,05 sm. ase rom, fanqris zusti sigrZe 

SegviZlia CavweroT Semdegnairad:

l = 13,75 sm ± 0,05 sm. 

SeiZleba iTqvas, rom fanqris sigrZis maqsimaluri mniSvneloba aris:

l = 13,75 sm + 0,05 sm =13,8 sm. 

xolo minimaluri mniSvneloba:

l = 13,75 sm _ 0,05 sm =13,7 sm. 

fanqris sigrZis zusti mniSvneloba sadRac am or ricxvs Sorisaa. 

naxatze naCvenebia sxeulis sigrZis gazomva ori sxvadasxva saxazaviT. 

gansazRvreT sxeulis sigrZe da saxazavebis cdomilebebi. gansazRv-

reT, romeli saxazavia ufro zusti. Sedegebze imsjeleT megobrebTan 

erTad. 

a b

es  sainteresoaes  sainteresoaes  sainteresoa
● warsulSi ingliseli fermerebi sakuTari miwis farTobs sazRv-
ravdnen im farTobis Sesabamisad, romlis moxvnac SeeZlo xars 
erTi dRis ganmavlobaSi. mag., erTi dRis ganmavlobaSi xars 
SeuZlia moxnas 1 akri farTobi (daaxloebiT 4047 kvadratuli 
metri); saxnisiT miwaze datovebul kvals, romlis sigrZe 200 m-ia, 
furlongi hqvia. 
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ba~?

2. ris tolia sazomi xelsawyos 
cdomileba?

a) xelsawyos gazomvis SesaZleb-
lobis zRvruli mniSvnelobis; 

b) xelsawyos yvelaze mcire da-
nayofis mniSvnelobis naxev-
ris; 

g) xelsawyos yvelaze mcire da-
nayofis mniSvnelobis; 

d) erT did danayofSi mcire da-
nayofebis raodenobis; 

e) xelsawyos gazomvis zRvruli 
mniSvnelobis naxevris. 

gazomvis ___ aucilebelia gaviTvaliswinoT 
___ . igi sazomi xelsawyos ___ fasis naxevris 
tolia. 
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gansazRvreT Tqvens saxlSi arsebuli sazomi xelsawyoebis (kedlis saaTi, 

sazomi lenti, danayofebiani WurWeli, saxazavi, saswori da sxv.) gazomvis 

zRvruli mniSvneloba, danayofis fasi (mniSvneloba) da xelsawyos gazomvis 

cdomileba da SeavseT samuSao rveulSi gadaxazuli cxrili. 

xelsawyos cdomileba 
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nayofis fasi? rogoria wam-
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Semajamebeli davalebebi
1. gansazRvreT, CamoTvlili movlenebidan romeli miekuTvneba 

fizikur movlenebs: televizoris CarTva, dacemineba, naTuris 
naTeba, simis JRera, gamosaxuleba sarkeSi, mdinaris gayinva, 
mzareulis unari _ gaarCios sxvadasxva suni, vokalistis simRera, 
burTis dartyma, cisartyelas warmoqmna, mzis dabneleba, 
Rrublebis warmoqmna. 

3. romelia siTburi mov-
lena?

a. wyali duRilis procesSi 
orTqlad gadaiqceva; 

b. wyali gayinvis Sedegad 
yinulad gadaiqceva; 

g. yinuli dnobis Sedegad 
wylad gadaiqceva; 

d. orTqli gacivebis Sede-
gad wylad gadaiqceva. 

a) mxolod a da g. 
b) mxolod b da d. 
g) mxolod a. 
d) a, b, g, d. 
e)  mxolod a, g, d. 

2. gansazRvreT naxatze gamosaxuli xel-

sawyoebis danayofis fasi da cdomi-

leba.                

4. monaxeT swori gasasvleli xazebis gaswvriv moZraobiT da imis 
mixedviT, WeSmaritia (W) Tu mcdari (m) ujrebSi Cawerili gamonaT-
qvamebi. 

gasasvleli  – 1

gasasvleli  – 2

gasasvleli  – 7

gasasvleli  – 8

m

W

gasasvleli  – 3

gasasvleli  – 4m

W

gasasvleli  – 5

gasasvleli  – 6m

W

m

W

mzis irgvliv planete-
bis moZraoba meqaniku-
ri moZraobaa. 

TviTmfrinavis frenisas 
xdeba yvela saxis movlena. 

fizika mecnierebaa, ro-
melic mxolod materi-
aluri samyaros agebu-
lebas Seiswavlis. 

m

W
m

W

m

W

Crdilis warmoqmna 

siTburi movlenaa.

xelsawyos cdomi-
leba misi umciresi 
danayofis naxevris 
tolia. 

cisartyela sinaT-
lis movlenaa. 

eleqtruli 

xelsawyos muSaoba 

bunebis movlenaa. 

200 300 400 500
mm

sm

200 250 300 350
mm

sm

a

b
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materiagv.  35–50

222
7. nivTiereba da fizikuri veli
8. nivTiereba da sxeuli
9. erTmaneTTan dakavSirebuli nawilakebis 

sistemebi: atomi da atomis birTvi
10. molekula
11. nivTierebis agregatuli mdgomareobebi
●  Semajamebeli davalebebi
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7. nivTiereba da fizikuri veli

●  ra aris totidan miwaze xilis cvenis mizezi?

●  ra izidavs rkinis naWrebs magnitisken?

●  ris saSualebiT aCvenebs televizori gadacemebs studiidan?

●  ra uzrunvelyofs mobilur telefonebs Soris kavSirs?

1. gadaxazeT cxrili samuSao rveulSi da SeavseT Sesabamisi ujrebi 

`+~ an ̀ _~ niSnebiT, rogorc naCvenebia nimuSSi:

2. sTxoveT Tanaklasels, dagirekoT mobilur telefonze. yvelas 
esmis telefonis zaris xma. Semdeg moaTavseT telefoni metalis 
WurWelSi, romelsac metalis Tavsaxuri aqvs da sTxoveT, kidev 
erTxel dagirekon. 

dedamiwa da yvela sxeuli 
samyaroSi warmoadgens mate-
rias ( ). materiis erT-erTi a
mniSvnelovani Tvisebaa moZra-
oba. 

moZraoba _ es aris Tavisu-
fali (nebismieri saxis) cvli-
lebebi, romlebic samyaroSi 
xdeba. 

materiis moZraobis forma 
da saxe usasrulod mravalfe-
rovania. is moicavs yvela mov-
lenas samyaroSi: yvelaze mar-
tivi gadaadgilebidan adami-
anis azrovnebamde. 

arsebobs materiis ori Zi-
riTadi saxe: nivTiereba da fi-
zikuri veli. 

nivTiereba materiaa, romel-
sac SegrZnebis organoebiT Se-
vigrZnobT da aqvs masa. buneba-
Si yvela cocxali da aracocxa-
li obieqti nivTierebisagan Sed-
geba. masa materiis erT-erTi 
ZiriTadi Tvisebaa. 

fizikuri veli materiaa, 
romlis saSualebiTac nivTi-
erebebi erTmaneTze moqmedeben 
(urTierTqmedeben). arsebobs 
ramdenime saxis fizikuri veli 
_ gravitaciuli, eleqtruli, 
magnituri da sxv. 

nivTierebebisa da fizikuri 
velebis Tvisebebis Seswavlisas 
mecnierebma aRmoaCines sxvada-
sxva movlenis warmoSobis mi-
zezi da agreTve am movlenebis 
aCqarebis an Senelebis gzebi. 

Tu irgvliv mimoixedavT, bevr 

cocxal da aracocxal obieqts 

dainaxavT. zogierT maTgans 

Tqven exebiT an grZnobT maT 

surnels, ismenT maT mier 

gamocemul xmas. Tumca mraval 

sxeuls Soris xdeba iseTi 

urTierTqmedeba, romelsac ver 

SevigrZnobT. mag., SeuZlebelia 

mobilur telefonebsa da te-

levizorebze moqmedi eleqtro-

magnituri talRebis SegrZneba. 

dedamiwa da samyaroSi arsebuli 
yvela sxeuli materiaa

a

gemosuniSexebasmenamxedveloba

wigni

quxili

nayini

sunamo

++ – – –

obieqti

3736 nawili 2. materia

materia

rogor SegviZlia amovicnoT obieqti?

imsjeleT kvleviTi samuSaos Sedegebze:
●  ras moaqvs signali Tqvens mobilur telefonamde?

●  aRwevs Tu ara signali mobilur telefonamde, romelic metalis 
WurWelSia moTavsebuli? ratom?  

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
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●  ra izidavs rkinis naWrebs magnitisken?

●  ris saSualebiT aCvenebs televizori gadacemebs studiidan?

●  ra uzrunvelyofs mobilur telefonebs Soris kavSirs?
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materiis moZraoba. wylis wrebrunvis didi wre bunebaSi
naxatze sqematurad aris warmodgenili bunebaSi mimdinare wylis 
wrebrunvis cikli, rogorc materiis moZraobis saxe. sakuTar ga-
mocdilebasa da dakvirvebaze dayrdnobiT moamzadeT prezenta-
cia am Temaze. 

1. ra gansxvavebaa fizikur velsa da nivTierebas Soris?

2. ra Tvisebebi aqvs materias?

3. moiyvaneT materiis moZraobis magaliTebi. 

3938

8. nivTiereba da sxeuli

bunebis movlenebis Seswavlis gaadvilebis mizniT mecnierebi qmnian 
modelebs, romlebic cocxali da aracocxali sxeulebis msgavsia da 
maTi gamoyenebiT atareben laboratoriul gamokvlevebs. nivTi-
erebis agebulebisa da Tvisebebis Seswavlis mizniT modelis Sesaqm-
nelad mis garkveul formas iyeneben. 

●  ra aris sxeuli? riT gansxvavdeba sxeuli nivTierebisagan?

●  ras niSnavs sxeulis modelebis Seqmna?

ra aris es?
samuSaos msvleloba: yuradRebiT daakvirdiT naxatebs. gansazRv-
reT, romelia nivTiereba, sxeuli da modeli da SeavseT cxrili. 

WurWeli wyali lursmani

Taro globusi Tixa rkinis madani

№     dasaxeleba nivTiereba   sxeuli modeli

1
...

Tixa
...

+ – –

imsjeleT kvleviTi samuSaos Sedegebze:
●  ra Taviseburebebi ganasxvavebs nivTierebas, sxeuls, models?

●  daasaxeleT msgavsi da ganmasxvavebeli Tvisebebi.

Tqven ukve iciT, yvelafers, rac bunebaSi arsebobs, fizikuri sxeuli 
an ubralod sxeuli ewodeba. sxeuli _ es aris nivTiereba, romelsac 

garkveuli forma aqvs. mag., wignebis Taro _ sxeulia, xolo is, 

risganac aris damzadebuli _ alumini, plastmasi an xe _ nivTierebaa. 

saaTi _ es sxeulia, xolo oqro an sxva metali, romlisganac is aris 

damzadebuli, nivTierebaa. 

wigni

yvelaferi, bunebaSi arsebuli, warmoadgens ___. 

materiis ZirTadi saxeebia ___ da ___. didi 

___procesi dedamiwaze _ es aris materiis ___.
materia
wylis brunva 
nivTiereba 
moZraoba
fizikuri veli

nawili 2. materia

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi
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1

es niSnavs, rom yoveli sxeuli nivTierebisagan Sedgeba. nivTi-
erebebs sakuTari dasaxelebebi aqvs: oqro, vercxli, rkina, kala, alu-
mini... msgavsi nivTierebebi dajgufebulia da maT garkveuli saerTo 
dasaxeleba aqvT. mag., CamoTvlil nivTierebebs metalebi ewodeba. 

sxeulis gamartivebuli forma aris sxeulis modeli. modeli isea 
Seqmnili, rom mas sxeulis Tvisebebi hqondes da SesaZlebeli iyos misi 
gamoyeneba gamokvlevebisaTvis. mag., globusi dedamiwis sferos 
modelia. is garegnulad dedamiwas mogvagonebs, Tumca dedamiwis 
sfero mravali TvisebiT gansxvavdeba globusisgan. 

yvelaferi Cven irgvliv, rasac SegrZnebaTa orga-
noebiT SevigrZnobT, aris ___. nivTierebas, romelsac 
garkveuli forma aqvs, ___ ewodeba. es niSnavs, rom 
sxeulebi nivTierebisagan Sedgeba. mag., beWedi sxeulia, 
xolo oqro, risganac is aris damzadebuli, ___. 
fizikuri sxeulis gamartivebul saxes ewodeba ___. 

1. daasaxeleT nivTierebisa da fizikuri sxeulis Tvisebebis msgavseba 

da gansxvaveba. 

2. ra aris modeli?

3. CamoTvlili fizikuri sxeulebidan romeli Seesabameba erT-erT pi-

robas: a) Sedgenilia erTi da imave nivTierebisagan; b)aqvs erTnairi 
dasaxeleba, magram damzadebulia sxvadasxva nivTierebisagan. 

4. daasaxeleT fizikuri sxeulebis magaliTebi, romlebic damzadebu-

lia: rkinisgan, xisgan, rezinisgan, plastmasisgan. 

5. mocemuli sqema gadaxazeT samuSao rveulSi. isrebiT miuTiTeT ma-

salisa da misgan damzadebuli sxeulis Sesabamisoba:

modeli
sxeuli 
nivTiereba 
materia

9. atomi da atomis birTvi

Tqven SeityveT, rom sxeulebi sxvadasxva nivTierebisagan Sedgeba. 

●  risgan Sedgeba nivTierebebi?

●  riT aris ganpirobebuli nivTierebaTa mravalgvaroba?

ZvelberZen filosofos demokrites, Cvenamde 2500 wliT adre, 
miaCnda, rom yvela nivTiereba umciresi ganuyofeli nawilakebisagan _ 
atomebisgan _ Sedgeba. mxolod me-20 saukuneSi dadginda, rom atomic 
iyofa da ufro mcire zomis nawilakebisgan Sedgeba. 

yvelaze martivi formiT atomis modelis warmodgena SeiZleba 
mcire zomis burTulis saxiT. atomebs im nivTierebebis saxelebi aqvs, 
romelTa SemadgenlobaSic isini arian da laTinuri asoebiT 

aRiniSneba. mag., wyalbadis atomi _ H, naxSirbadis atomi _ C, Jangbadis 

atomi _ O, rkinis atomi _ Fe, oqros atomi _ Au da sxv. erTmaneTisgan 
garCevis mizniT sxvadasxva atomebs sxvadasxva feriT gamosaxaven ( ). a
Tumca sinamdvileSi atomebs feri ar aqvs. 

wyalbadis 

atomi: H
naxSirbadis 

atomi: C

Jangbadis 

atomi: O

rkinis 

atomi: Fe

oqros 

atomi: Au

zogierTi nivTierebis atomebis modelebi

4140

demokrite abdereli 
(Zv. w. 460 _ 370 ww.) _ 
berZeni filosofo-
si, nivTierebis ato-
misturi agebulebis 
warmodgenis fuZem-
debeli. 

ernest rezerfordi 
(1871 _ 1937) _ ingliseli 
mecnieri, romelmac eqspe-
rimentuli kvlevebiT da-
adgina, rom atoms rTuli 
struqtura aqvs. 

yuradRebiT daakvirdiT gamosaxulebebs:

●  aris Tu ara msgavseba maT Soris?

●  ra daskvnis gakeTeba SeiZleba am dakvirvebidan?

?

erTmaneTTan dakavSirebuli nawilakebis sistemebi

fifqebi merxi burTi gasaRebiWiqasxeuli:

rkina rezini wyali xe minanivTiereba:

gadaixazeT cxrili samuSao rveulSi da SeavseT nimuSis mixedviT:

fizikuri 
sxeuli

nivTiereba, romlisganac 
Sedgeba sxeuli  

rogori modeli 

SeiZleba SevqmnaT

yinuli wyali mcire zomis yinulis figurebi

......

nawili 2. materia

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi
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wyalbadis atomi heliumis atomi

eleqtroni
neitroni

protoni
birTvi

___, romelic birTvisa da mis garSemo mbru-

navi eleqtronebisgan (e) Sedgeba, warmoadgens 

___. atomis es rezerfordiseuli modeli mzis 

sistemis msgavsia da ewodeba ___. sistema, ro-

melic Sedgenilia protonebisa (p) da neitro-

nebisgan (n), aris ___. ___ dadebiTi muxti aqvs, 

___ uaryofiTi muxti aqvs. ___ eleqtruli 

muxti ar gaaCnia. nawilaks, romelic warmoiqm-

neba eleqtronis gacemis an damatebiTi eleqt-

ronis mierTebis SemTxvevaSi, ewodeba ___. 

1. riT hgavs atomis modeli mzis sistemas?
2. riT gansxvavdeba erTmaneTisgan atomis Semadgeneli nawilakebi?
3. romel nawilakebs aqvT eleqtruli muxti?
  a) atoms, 
  b) atomis birTvs,  
  g) eleqtrons, 
  d) neitrons, 
  e) protons, 
  v) ions. 
4. romel nawilakebs ar gaaCnia eleqtruli muxti, anu eleqtrulad 

neitralurebia?
  a) atoms, 
  b) atomis birTvs, 
  g) eleqtrons, 
  d) neitrons, 
  e) protons, 
  v) ions. 

●  atomis birTvSi 8 protoni da 8 neitronia, birTvis garSemo ki 10 
eleqtroni brunavs. ra ewodeba am nawilaks?

●  atomis birTvSi 9 protoni da 9 neitronia, birTvis garSemo ki 8 
eleqtroni brunavs. ra ewodeba am nawilaks?
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protoni
neitroni
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dadebiTi ioni

wyalbadis 
uaryofiTi ioni

d

Tu atomi gascems eleqtrons, uaryofiTi muxtis raodenoba 
atomSi Semcirdeba, xolo dadebiTi muxtis raodenoba ucvleli 
darCeba da atomi dadebiT ionad gadaiqceva ( ). d

nawili 2. materia

sxvadasxva nivTierebis atomebi sxvadasxva zomisaa. zomebis 
gansxvavebuloba damokidebulia atomis SemadgenlobaSi Semavali 
ufro mcire zomis nawilakebis raodenobaze. 

ingliseli mecnieri e. rezerfordi atomis agebulebis kvlevisas 
mniSvnelovan daskvnamde mivida:

atomi _ es aris erTmaneTTan dakavSirebuli birTvisa da mis garSemo 
moZravi eleqtronebisagan (e) Sedgenili sistema. atomis aseT agebu-
lebas, romelic mzis sistemis msgavsia (mze da mis garSemo mbrunavi 
planetebi), atomis planeturi 
modeli uwodes ( ). b

atomis birTvic erTmaneTTan 
dakavSirebuli nawilakebisagan 
Sedgenili sistemaa. es nawilake-
bia protonebi (p) da neitronebi 
(n). protonebi da neitronebi na-
wilakebia, romelTa masa daaxlo-
ebiT erTmaneTis tolia. eleq-
tronis masa TiTqmis 2000-jer 
naklebia neitronis masaze. pro-
tonisa da eleqtronis mniSvne-
lovani Tvisebaa is, rom maT aqvT 
eleqtruli muxti. protonisa da 
eleqtronis muxtis ricxviTi mni-
Svneloba erTnairia, magram isini gansxvavdebian niSniT. protonis 
muxti dadebiTia, eleqtronis muxti _ uaryofiTi. 

neitroni aris nawilaki, romelsac eleqtruli muxti ar gaaCnia. 
mTlianobaSi atomi eleqtrulad neitraluria, radgan misi Semad-
geneli dadebiTad damuxtuli protonebis raodenoba uaryofiTad 
damuxtuli eleqtronebis raodenobis tolia. yvelaze martivi ato-
mia wyalbadis atomi, romelic erTi protonisa da erTi eleq-
tronisagan Sedgeba. heliumis atomi erTmaneTTan dakavSirebuli 
nawilakebis sistemaa, romelic Sedgeba ori protonis, ori neit-
ronisa da ori eleqtronisagan ( ). g

ioni. atomebs aqvs Tviseba gascen eleqtroni an miierTon damate-
biTi eleqtroni. damatebiTi eleqtronis mierTebis an sakuTari 
eleqtronis gacemis Sedegad atomisgan warmoiqmneba nawilaki, 
romelsac ioni ewodeba. ioni arsebobs dadebiTic da uaryofiTic. 

damatebiTi eleqtronis mierTebis SemTxvevaSi atomSi eleqtrone-

bis raodenoba gadaaWarbebs pro-

tonebis raodenobas. amis gamo uar-

yofiTi muxtis raodenoba gaizr-

deba protonis dadebiTi muxtis 

raodenobasTan SedarebiT da Sede-

gad warmoiqmneba uaryofiTi ioni.
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mecnierebisTvis 110-ze meti sxvadasxva atomia cnobili, Tumca 
nivTierebebis raodenoba 1000-ze metia da mecnierebi agrZeleben 
muSaobas axali nivTierebebis misaRebad. 

10. molekula

●  rogori atomebisgan aris warmoqmnili sxvadasxva nivTiereba?

●  ra ewodeba sistemebs, romlebic atomebis SeerTebiT warmoiqmneba?

atomTa sistemebi
samuSaosaTvis saWiroa: feradi plastilini (erTi kolofi), kbilis 
sawmendi Cxirebi (5-6 cali). 
samuSaos msvleloba:
1. gaakeTeT yviTeli plastilinisgan 4 patara burTula. es bur-

Tulebi wyalbadis atomis modelebia. 
2. cisferi plastilinisgan gaakeTeT 6 ufro mozrdili burTula. 

es burTulebi Jangbadis atomis modelebia. 
3. daamzadeT ori modeli: pirveli _ or Cxirs wamoacviT TiTo 

yviTeli burTula da Cxirebis Tavisufali boloebi miuerTeT 
erT cisfer burTulas; meore _ SeawebeT ori yviTeli da erTi 
cisferi plastilinis burTula, Cxiris gamoyenebis gareSe ( ). a

4. daamzadeT ori modeli cisferi burTulebisagan: pirveli _ 

Cxiris boloebs wamoacviT TiTo cisferi burTula; meore _ 

Cxiris gareSe SeawebeT erTmaneTs ori cisferi burTula ( ). b

imsjeleT kvleviTi samuSaos Sedegebze:
●  riT gansxvavdeba damzadebuli modelebi?

●  romeli modelebia erTnairi atomebisgan Sedgenili?

molekula (laTinuri sityvebi moles da kula _ mcire masa) _ 
erTmaneTTan dakavSirebuli atomebisgan Sedgenili sistemaa. 

erTi da igive nivTierebebi erTi da igive molekulebisagan aris 

Sedgenili. mag., wylis molekula wyalSi, yinulsa da wylis orTqlSi 

erTi da igivea ( ).a

amrigad, nivTiereba aris didi raodenobis erTmaneTTan dakavSi-
rebuli atomebisa da molekulebisgan Sedgenili sistema. 

4544

yinuli

wyali

wylis orTqli

es  sainteresoaes  sainteresoaes  sainteresoa
molekula SeiZleba Sedgebo-
des 4, 5 an aTeuli sxvadasxva 
atomisagan. naxatze warmod-
genilia dnm-s (dezoqsiribo-
nukleinis mJavas) modeli, 
romelic Sedgenilia azotis, 
naxSirbadisa da Jangbadis 
aTasobiT atomisagan. dnm-s 
molekulebi cocxali orga-
nizmebis genetikuri infor-
maciis matarebel funqcias 
asruleben. 

dnm-smolekulis modeli
 (dezoqsiribonukleinis mJava)

wylis sami mdgomareoba bunebaSi

nawili 2. materia

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
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1. naxatze naCvenebia wyalbadis molekulis modeli. ramdeni pro-
tonis, neitronisa da eleqtronisgan aris igi Sedgenili?

2. daakvirdiT naxatze warmodgenil modelebs. romeli nawilakebia 

isriT aRniSnuli? es atomebia Tu molekulebi?

3. CamoTvaleT bunebaSi arsebuli erTmaneTTan dakavSirebuli 

   nawilakebis sistemebi martividan rTulamde. 

...

...

...

...

...

...

...

11. nivTierebis agregatuli mdgomareobebi 

● ratom vrceldeba momzadebuli saWmlis suni ara marto samza-
reuloSi, aramed mTel saxlSi?

● ratom iRebs Caidnidan Wiqa `armuduSi~ dasxmuli Cai maSinve Wiqis 
formas?

● ratom miiReba wylis gacivebiT yinuli, xolo gacxelebiT _ 

orTqli? 

adamianis garemomcvel yvela sxeuls 

gansxvavebuli Tvisebebi aqvs: gans-

xvavebuli zoma, suni, feri da sxv. 

fizikosebi ara marto akvirdebian bu-

nebis movlenebs, aramed maT axsnasac 

iZlevian. amitom Tqvenc dafiqrdiT 

qvemoT mocemul ramdenime kiTxvaze. 

samuSaos msvleloba:
pirveli etapi. 1. gayaviT carci or nawilad. Semdeg TiToeuli nawili 
gayaviT or nawilad. gaagrZeleT, vidre carcis mcire zomis nawilebs 
ar miiRebT. 2. dafiqrdiT, ratom rCeba carcis kvali TiTebze?
meore etapi. CaasxiT WiqaSi garkveuli raodenobis Seferili wyali. 
Semdeg am Wiqidan wylis naxevari meore WiqaSi gadaasxiT. darCenili 
wylis naxevari mesame WiqaSi gadaasxiT. amgvarad, Tqven wyali mcire 
nawilebad gaanawileT. 
mesame etapi. moxseniT Sesakravi gaberil buSts. miaqcieT yuradReba, 
rogor gamodis haeri da ikumSeba buSti. 

romel mdgomareobebSi gvxvdeba nivTiereba?
samuSaosTvis saWiroa: carci, ramdenime carieli Wiqa, rezinis 
gaberili buSti, naxevari Wiqa Seferadebuli wyali. 

imsjeleT kvleviTi samuSaos Sedegebze:
● ra daskvnebis gakeTeba SeiZleba am dakvirvebebidan nivTierebis 

struqturis Sesaxeb?

H H

wyalSi agebuli koSkis bedi
samuSaosTvis saWiroa: Rrma WurWeli, 5-7 Saqris natexi, erTi Wiqa 
wyali, sakvebSi dasamatebeli saRebavi. 
samuSaos msvleloba:
1. aageT WurWlis fskerze `koSki~ _ daawyveT erTmaneTze Saqris 

naWrebi. 
2. SeaferadeT WiqaSi wyali (daumateT saRebavi) da frTxilad ga-

daasxiT wyali WurWelSi, romelSic Saqris ̀ koSkia~. 
imsjeleT kvleviTi samuSaos Sedegebze:
● ra SeamCnieT dakvirvebisas?

● ratom ecvleba TandaTan feri ̀ koSkis sarTulebs~?

● ra moxdeba, Tu Tqveni ̀ koSki~ didxans darCeba wyalSi? ratom?

● ra gaarkvieT am kvleviT?

erTnairi an gansxvavebuli, erTmaneTTan dakav-

Sirebuli atomebis sistemas ewodeba ___. ___ es 

aris erTmaneTTan dakavSirebuli didi raodeno-

bis atomebisa da molekulebisgan Sedgenili sis-

tema.

nivTiereba
molekula

nawili 2. materia
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nivTiereba SeiZleba arsebobdes sxvadasxva mdgomareobaSi. nivTi-
erebis mdgomareoba damokidebulia mis Sinagan struqturaze. nivTie-
rebis struqturis asaxsnelad gamoiyeneba sami ZiriTadi debuleba:

1.  yvela nivTiereba Sedgeba molekulebisagan; 
2. molekulebs Soris arsebobs mizidvisa da ganzidvis saxis urTi-

erTqmedeba; 
3. molekulebi mudmivad moZraoben. 

bunebaSi nivTiereba SeiZleba arsebobdes oTx mdgoma-
reobaSi. es nivTierebis agregatuli mdgomareobebia: mya-
ri, Txevadi, airadi da plazmis. nebismieri sxeuli sam-
yaroSi am mdgomareobebidan erT-erTSia. mag., myar mdgo-
mareobaSia mTebi, xeebi, Senobebi, avtomobilebi da sxv. ai-
rad mdgomareobaSia dedamiwis atmosfero, wylis orTqli 
da sxv. Txevad mdgomareobaSia wyali mdinareebSi, zRvebSi, 
okeaneebSi. plazmis mdgomareobaSia mze, varskvlavebi, 
cecxlis ali da sxv. 

myari nivTiereba. molekulebi, romlebisganac Sedgeba 
myari sxeuli, garkveuli wesrigiTaa ganlagebuli. radgan 
am molekulebs Soris mizidvis xasiaTis urTierTqmedeba 
Zalian Zlieria, isini erTmaneTs ver Sordebian. amis gamo 
myari sxeuli inarCunebs moculobas da formas. 

siTxe. molekulebs, romlebisganac Sedgeba siTxe, ar 
aqvT urTierTganlagebis garkveuli wesi. amitom isini 
Tavisuflad icvlian mdebareobas. siTxis SekumSvisas mo-
lekulebs Soris ganzidvis Zalebi izrdeba, xolo siTxis 
molekulebis daSorebisas maT Soris warmoiqmneba mizid-
vis Zalebi. siTxis molekulebs Soris urTierTqmedebis 

myari 
nivTiereba

siTxe

airi

sxvadasxva nivTierebas sxvadasxva Tviseba aqvs
samuSaosaTvis saWiroa: samedicino Sprici (10 
an 20 ml), Wiqa wyali, xis wvrili joxi (romlis 
sigrZe da diametri naklebia Spricis zomebze). 
samuSaos msvleloba: 1. gamoswieT Spricis 
dguSi _ SeavseT Sprici haeriT. marcxena xelis 
TiTiT daxureT Spricis gamosasvleli, marjvena xeliT maq-
simalurad daaweqiT dguSs. aRwereT mdgomareoba ( ). 2. ar moaSoroT a
TiTi Spricis gamosasvlels da gaaTavisufleT dguSi. aRwereT 
procesi. 3. SeavseT Sprici wyliT da gaimeoreT cda. 4. gaaTa-
visufleT Sprici wylisgan, amoiReT dguSi, Spricis cilindrSi 
moaTavseT momzadebuli xis joxi. SeecadeT, moaTavsoT dguSi ci-
lindrSi da gadaaadgiloT. 
imsjeleT kvleviTi samuSaos Sedegebze:
● ratom gadaadgildeba advilad dguSi cariel SpricSi?

● ratom aris rTuli an SeuZlebeli dguSis gadaadgileba, rodesac 
SpricSi wyali an joxia?

● kvleviTi samuSaos Sedegad ra gansxvavebebi aRmoaCineT airis, siT-
xisa da myari sxeulis Tvisebebs Soris?

1. SesaZlebelia Tu ara nivTierebis molekulebis danaxva?
2. Seicvleba Tu ara airis forma da moculoba, Tu SevkumSavT rezinis 

burTs, romelSic airia moTavsebuli?
3. SegiZliaT Tu ara nivTierebebis erTmaneTisgan gansxvaveba? gada-

ixazeT cxrili samuSao rveulSi da SeavseT carieli ujrebi 
niSnebiT ̀ +~ da ̀ _~. 

4948

myari 

Txevadi

airi

inarCunebs moculobas inarCunebs formasnivTiereba

myari nivTiereba 
siTxe
agregatuli mdgomareoba 
urTierTqmedeba
qaosuri (uwesrigo) moZraoba 

aseTi xasiaTis gamo siTxe inarCunebs moculobas, magram SeuZlia 
Seicvalos forma. 

airi. airis molekulebs Soris manZili gacilebiT metia airis 
Semadgeneli molekulebis zomebze. airis molekulebi ganuwyvetliv 
Tavisuflad gadaadgildebian mTel sivrceSi, romelic airs ukavia. 
amitom airs ar gaaCnia mudmivi moculoba da forma. gadaadgilebisas 
airis molekulebi ejaxebian erTmaneTs da icvlian moZraobis mimar-
Tulebas. airis molekulebis moZraoba qaosuri (mouwesrigebeli) 
xasiaTisaa ( ). a

plazma. plazma ionebisagan Sedgenili nivTierebaa. mze da varskv-
lavebi aseTi nivTierebisgan Sedgeba ( ). b

airis molekulebis moZraoba

a b

nivTiereba SeiZleba arsebobdes 
oTx ___. ___ _ es aris nivTiereba, 
romlis molekulebs Soris urTierT-
qmedebis Zalebi didia. ____ mole-
kulebs Soris arsebobs rogorc 
mizidvis, ise ganzidvis ___. airis 
molekulebi ___ gamo ikaveben im 
WurWlis mTlian moculobas, ro-
melSic airia moTavsebuli. 

nawili 2. materia

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

a
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1. gansazRvreT, CamoTvlilTagan romelia nivTiereba, sxeuli an mo-
deli: vercxlis Cangali, yinulis lolua, spilenZis Caidani, minis 
Wiqa, Zravas nawili, plastmasis nakeToba, metalis saTamaSo tanki, 
foladis Reri, vercxliswylis wveTi, planeta marsis globusi, 
metalis makrateli, limoni, Citis fituli. 

2. gadaixazeT cxrili samuSao rveulSi da cariel ujrebSi CawereT 
erTmaneTTan dakavSirebuli nawilakebis sistemebis dasaxelebebi _ 
martividan rTulisaken. 

molekula 
plazma 
birTvi 
myari sxeuli 
atomi 
siTxe 
airi

3. romeli movlena ganapiro-
bebs materiis moZraobas?

a. dedamiwis brunva mzis 
irgvliv; 

b. wylis wrebrunvis didi 
cikli dedamiwaze; 

g. cxovelTa zamTris Zili da 
mcenareTa gazafxulis 
yvaviloba; 

d. CanCqeri. 

5. naxatze warmodgenili sistemebidan romelia atomis, dadebiTi 

ionis, uaryofiTi ionis planeturi modeli.

...

...

...

...

nivTiereba.........

4. gansazRvreT, warmodgenil mo-
delebSi romelia atomi da rome-
li _ molekula.

a) mxolod a, b da g. 
b) mxolod b da d. 
g) mxolod b. 
d) a, b, g, d. 
e) mxolod a, g da d. 

...

...

...

...

Semajamebeli davalebebi

a b g
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nivTiereba da 

misi Tvisebebi    

gv. 51–72

333

12. difuzia
13. nivTierebaTa siTburi gafarToeba
14. nivTierebis Tvisebebi, romlebic 

izomeba: moculoba da misi gazomva
15. masa da misi gazomva
16. simkvrive da misi gansazRvra
17. temperatura da misi gazomva

●  amocanebi

●  Semajamebeli davalebebi
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yoveldRiur cxovrebaSi xSirad vxvdebiT nivTierebaTa Tvisebebs, 

romlebic maTi molekuluri agebulebiT aris ganpirobebuli.

12. difuzia

Tqven ukve iciT, rom nivTierebebi molekulebisgan Sedgeba. mole-
kulebs Soris carieli sivrcea. zogierTi fizikuri movlena, rom-
lebsac siTxeebSi vxvdebiT, siTxis molekulebis moZraobiT da 
siTxeSi molekulaTSorisi sivrcis arsebobiT aixsneba. erT-erTi 

10 
kg

tvirTi

tyvia

oqro
tyvia da oqro

aseTi movlenaa difuzia (diffusion laTi-
nuri sityvaa da niSnavs gavrcelebas). di-
fuzia aris erTi nivTierebis moleku-
lebis TavisTavadi SeRweva meore nivTi-
erebis molekulebs Soris arsebul sica-
rieleSi. Tu sunamos Tavsaxurs avxdiT, 
sunamos molekulebi TavisTavad Seereva 
haeris molekulebs da mTel oTaxSi gav-
rceldeba. myari sxeulis molekulebs ar 
SeuZlia Tavisuflad gadaadgileba, 

a difuzia

● rogor aris damokidebuli nivTierebis Tvisebebi mis molekulur 
agebulebaze?

● ra moxdeba, Tu WiqaSi wyals Cais nayens davamatebT?

1

3. orive menzuridan siTxeebi mTli-
anad gadaasxiT mesame menzuraSi 
da aRniSneT miRebuli narevis done. 

imsjeleT kvleviTi samuSaos Sede-
gebze:
� rogori unda iyos siTxeebis 

narevis moculoba 100 ml wylisa 
da 100 ml spirtis Serevisas ( )?b

● cdam gviCvena, rom siTxeebis na-
revis moculoba 190 ml-ia. sad 
aris 10 ml?

100 + 100 = 190?!
samuSaosTvis saWiroa: menzura (3 cali, moculobiT 250 ml), wyali 
(100 ml), spirti (100 ml). 
samuSaos msvleloba: 
1. menzuraSi CaasxiT100 ml wyali ( ). a
2. meore menzuraSi CaasxiT 100 ml Seferadebuli spirti. 

wyali wyali + 

spirti
spirti

a b

190

100
+

ml

100

250 250 250

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

5352

amitom myar sxeulebs Soris difuziis procesi Zalian nela mim-
dinareobs. mag., cnobilia, rom tyviisa da oqros firfitebis Zalian 
mWidro kontaqtisas tyviis molekulebis difuziis siRrme oqros 
firfitaSi 5 wlis ganmavlobaSi mxolod erT milimetrs Seadgens ( ). a
es niSnavs, rom difuziis siCqare damokidebulia nivTierebis agebu-
lebaze. difuziis siCqare damokidebulia temperaturazec: maRali 
temperaturis dros difuziis procesi swrafad mimdinareobs, dabali 

temperaturis dros _ nela. 

difuziis movlenis magaliTebad SeiZleba CaiTvalos: bostneulis 
damwnileba ( ), murabis momzadeba ( ), Cais gemos cvlileba masSi li-b g
monis moTavsebis Semdeg ( ). d

magaliTi
wyalSi Cagdebuli Saqris 

natexi wylisa da Saqris 

molekulebs Soris difu-

ziis Sedegad atkbobs 

wyals.

● Cais WiqebSi TiTo 

natexi Saqari Cava-

gdoT. romeli Cai 

ufro swrafad da-

tkbeba: cxeli Tu 

civi?

wylis 
molekula

Saqris 
molekula 

Saqris 
natexi

molekulebis Tanabrad 
ganawileba

b

d

g

nawili 3. nivTiereba da misi Tvisebebi     

difuzia mniSvnelovan 
rols asrulebs cocxali 
organizmebis sicocxlis 
procesSi. difuziis Sede-
gad aRwevs Jangbadi filt-
vebidan sisxlSi, iqidan ki 
ujredebSi; sakvebi nivTi-
erebebi saWmlis momnelebe-
li sistemidan aRwevs sis-
xlSi. 

ml ml
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ratom Seferadda bamba?
samuSaosTvis saWiroa: bamba, ni-
Saduris spiriti, fenolfTa-
leinis xsnari. 
samuSaos msvleloba:
1. daasveleT bambis erTi  tam-

poni fenolfTaleinis xsna-
riT, meore _ niSaduris spir-
tiT ( ). a

2. miadeT bambis tamponebi erT-
maneTs da dafiqrdiT pro-
cesze ( ). b

imsjeleT kvleviTi samuSaos 
Sedegebze:
� ratom aRmoCnda bambis orive 

tamponi Seferili ( )?g

1. romel WiqaSi Seicvlis ufro swrafad wyali fers Cais paketis 
CaSvebis Semdeg: romelSic civi wyalia Tu romelSic cxeli wyali? 
ratom?

2. ipoveT da gaasworeT mcdari mtkicebebi:

● erTnairi temperaturis dros difuzia siTxeebSi ufro swrafad 
mimdinareobs, vidre airebSi. 

● marili civ wyalSi ufro swrafad ixsneba, vidre cxel wyalSi. 

● civi spirtis molekulebi ufro swrafad moZraoben, vidre Tbili 
spirtis molekulebi. 

3. SeiZleba Tu ara, erTi Wiqa ospi movaTavsoT muxudoTi savse WurWelSi?

erTi nivTierebis TavisTavad SeRwevas 
meore nivTierebis molekulebs Soris 
___ ewodeba. es movlena aixsneba ___ da 
___ arsebobiT da damokidebulia tempe-
raturasa da ___. 

difuziis siCqare 
difuzia 
molekulaTSorisi sivrce
nivTierebis agebuleba
molekulebis moZraoba

b

a

5554

13. nivTierebis siTburi gafarToeba

arifma das Tmis samagri uyida, romelic Salis naWrisgan damzadebu-

li yvavilebiT iyo morTuli. saxlSi dabrunebuli arifi Zalian Se-

● ratom gasworda yvavilebis daWmuWnili furclebi cxel orTqlSi 

moxvedris Semdeg?

1
ratom ver gaZvra burTula rgolSi?
samuSaosTvis saWiroa: spilenZis burTula, 
romelic dakidebulia jaWvze, metalis rgoli, 
romlis diametric odnav metia burTulis 
diametrze, Stativi, romelzec damagrebulia 
metalis rgoli, spirtqura (an sanTeli) ( ). a

samuSaos msvleloba:
1. CamokideT burTula Stativ-

ze. metalis rgolis jer ze-
viT aswieT, mere ki qveviT 
daswieT da darwmundiT, rom 
burTula Tavisuflad Zvre-

imsjeleT kvleviTi samuSaos Sedegebze:
● ratom gaZvra garkveuli drois Semdeg rgolze 

dadebuli burTula rgolSi?

b

a

ba rgolSi ( ). b
2. spirtquris an sanTlis daxmarebiT ramdenime 

wuTis ganmavlobaSi gaacxeleT burTula. 
3. isev aswieT metalis rgoli. gaZvra Tu ara bur-

Tula rgolSi?

4. ramdenime xnis ganmavlobaSi daakvirdiT rgolze 

dadebul burTulas. imsjeleT im movlenis Sesa-

xeb, romelic burTulis gacivebis Semdeg moxdeba. 

wuxda, roca aRmoaCina, rom CanTa-

Si yvavilebis furclebi daiWmuW-

na. arifis das saCuqari Zalian moe-

wona. man samagris yvavilebi cota 

xniT Caidnidan amomaval orTqlSi 

gaaCera. daWmuWnili furclebi 

TavisiT gasworda da yvavilebma 

swrafad aRidgines lamazi forma. 

nawili 3. nivTiereba da misi Tvisebebi     
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2

ratom Seferadda bamba?
samuSaosTvis saWiroa: bamba, ni-
Saduris spiriti, fenolfTa-
leinis xsnari. 
samuSaos msvleloba:
1. daasveleT bambis erTi  tam-

poni fenolfTaleinis xsna-
riT, meore _ niSaduris spir-
tiT ( ). a

2. miadeT bambis tamponebi erT-
maneTs da dafiqrdiT pro-
cesze ( ). b

imsjeleT kvleviTi samuSaos 
Sedegebze:
� ratom aRmoCnda bambis orive 

tamponi Seferili ( )?g

1. romel WiqaSi Seicvlis ufro swrafad wyali fers Cais paketis 
CaSvebis Semdeg: romelSic civi wyalia Tu romelSic cxeli wyali? 
ratom?

2. ipoveT da gaasworeT mcdari mtkicebebi:

● erTnairi temperaturis dros difuzia siTxeebSi ufro swrafad 
mimdinareobs, vidre airebSi. 

● marili civ wyalSi ufro swrafad ixsneba, vidre cxel wyalSi. 

● civi spirtis molekulebi ufro swrafad moZraoben, vidre Tbili 
spirtis molekulebi. 

3. SeiZleba Tu ara, erTi Wiqa ospi movaTavsoT muxudoTi savse WurWelSi?

erTi nivTierebis TavisTavad SeRwevas 
meore nivTierebis molekulebs Soris 
___ ewodeba. es movlena aixsneba ___ da 
___ arsebobiT da damokidebulia tempe-
raturasa da ___. 

difuziis siCqare 
difuzia 
molekulaTSorisi sivrce
nivTierebis agebuleba
molekulebis moZraoba

b

a

5554

13. nivTierebis siTburi gafarToeba

arifma das Tmis samagri uyida, romelic Salis naWrisgan damzadebu-

li yvavilebiT iyo morTuli. saxlSi dabrunebuli arifi Zalian Se-

● ratom gasworda yvavilebis daWmuWnili furclebi cxel orTqlSi 

moxvedris Semdeg?

1
ratom ver gaZvra burTula rgolSi?
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diametrze, Stativi, romelzec damagrebulia 
metalis rgoli, spirtqura (an sanTeli) ( ). a

samuSaos msvleloba:
1. CamokideT burTula Stativ-

ze. metalis rgolis jer ze-
viT aswieT, mere ki qveviT 
daswieT da darwmundiT, rom 
burTula Tavisuflad Zvre-

imsjeleT kvleviTi samuSaos Sedegebze:
● ratom gaZvra garkveuli drois Semdeg rgolze 

dadebuli burTula rgolSi?

b

a

ba rgolSi ( ). b
2. spirtquris an sanTlis daxmarebiT ramdenime 

wuTis ganmavlobaSi gaacxeleT burTula. 
3. isev aswieT metalis rgoli. gaZvra Tu ara bur-

Tula rgolSi?

4. ramdenime xnis ganmavlobaSi daakvirdiT rgolze 

dadebul burTulas. imsjeleT im movlenis Sesa-

xeb, romelic burTulis gacivebis Semdeg moxdeba. 

wuxda, roca aRmoaCina, rom CanTa-

Si yvavilebis furclebi daiWmuW-

na. arifis das saCuqari Zalian moe-

wona. man samagris yvavilebi cota 

xniT Caidnidan amomaval orTqlSi 

gaaCera. daWmuWnili furclebi 

TavisiT gasworda da yvavilebma 

swrafad aRidgines lamazi forma. 
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sxeulis gacxelebisas izrdeba sxeulis Semadgeneli molekulebis 
siCqare da manZili molekulebs Soris. e.i. gacxelebisas sxeuli 
farTovdeba, izrdeba misi moculoba. sxeulis gacivebisas, piriqiT, 
molekulebis siCqare mcirdeba; mcirdeba sxeulis moculobac. 

amrigad, sxeulebs aqvs Tviseba, gafarTovdnen gacxelebisas da 
SeikumSon gacivebis Semdeg. 

siTbos erTi da imave raodenobis miRebis an gacemis SemTxvevaSi 
sxvadasxva nivTiereba sxvadasxva sididiT farTovdeba an ikumSeba. 
magaliTad, airebis siTburi gafarToeba 1000-jer metia myari 
sxeulebis siTbur gafarToebaze. 

2
ra iwvevs milSi wveTis gadaadgilebas?
samuSaosTvis saWiroa: dilatometri ( ). igi Sedgeba sacobiani kol-a
bisagan. sacobis centrSi gatarebulia minis mili. milis forma 
ixileT naxatze. 
samuSaos msvleloba: xelisgulebiT gaaTbeT kolba ( ). yuradReba b
miaqcieT milSi wveTis gadaadgilebis mimarTulebas. Semdeg moaTav-
seT kolba magidaze, aRar SeexoT xeliT da daakvirdiT, romeli 
mimarTulebiT amoZravdeba siTxis wveTi minis milSi. 

sxeulebis siTburi gafarTo-

ebis Tvisebas aucileblad iTva-

liswineben teqnikaSi. zafxulSi 

sicxis gamo xidebi da rkinigzis 

liandagebi grZeldeba, xolo zam-

TarSi sicivis gamo mokldeba. ami-

tom liandagebs Soris Sualeds 

toveben ( ). xidebis konstruq-a

ciaSic gaTvaliswinebulia Tavisu-

fali sivrce (Sualedi), qveS ki  

cilindruli lilvebia moTavse-

buli ( ). Tavisufali sivrcis ar-b

arseboba siTburi gafarToebisas 

iwvevs konstruqciebis deformi-

rebas an dangrevas. 

a

b

5756

sxeulis gaTbobis dros ___ izrdeba, 
gacivebisas, piriqiT, mcirdeba. amgva-
rad, gaTbobiT sxeuli ___, gacivebiT 
ki ___ . 

1. ratom CamoeSveba xolme eleqtrogadacemis xazebi zafxulSi da 
iWimeba zamTarSi?

2. ratom sWirdeba Tarze Semsrulebels, romelic Tbil oTaxSi uk-
ravs, simebis xSirad daWimva?

3.  ipoveT da gaasworeT mcdari gamonaTqvamebi:

● sxeulis gaTbobisas misi molekulebis siCqare mcirdeba; 
● sxeulis gacivebisas molekulaTSorisi manZilebi izrdeba; 
● sxeuli gaTbobisas ikumSeba; 
● sxeuli gaTbobisas farTovdeba imis gamo, rom izrdeba misi mole-

kulebis zomebi. 

imsjeleT kvleviTi 
samuSaos Sedegebze:
● ratom moZraobs si-

Txis wveTi kolbis 
gaTbobisas?

● romeli nivTiereba 
farTovdeba?

● Tu kolbas xelebs 
movaSorebT, siTxis 
wveTi sawinaaRmde-
go mimarTulebiT 
gadaadgildeba. ro-
meli nivTiereba ikum-
Seba am dros?

gafarToeba 
SekumSva 
molekulaTSorisi manZili

a

b

nawili 3. nivTiereba da misi Tvisebebi     
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SeikumSon gacivebis Semdeg. 
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magaliTad, airebis siTburi gafarToeba 1000-jer metia myari 
sxeulebis siTbur gafarToebaze. 

2
ra iwvevs milSi wveTis gadaadgilebas?
samuSaosTvis saWiroa: dilatometri ( ). igi Sedgeba sacobiani kol-a
bisagan. sacobis centrSi gatarebulia minis mili. milis forma 
ixileT naxatze. 
samuSaos msvleloba: xelisgulebiT gaaTbeT kolba ( ). yuradReba b
miaqcieT milSi wveTis gadaadgilebis mimarTulebas. Semdeg moaTav-
seT kolba magidaze, aRar SeexoT xeliT da daakvirdiT, romeli 
mimarTulebiT amoZravdeba siTxis wveTi minis milSi. 

sxeulebis siTburi gafarTo-

ebis Tvisebas aucileblad iTva-

liswineben teqnikaSi. zafxulSi 

sicxis gamo xidebi da rkinigzis 

liandagebi grZeldeba, xolo zam-

TarSi sicivis gamo mokldeba. ami-

tom liandagebs Soris Sualeds 

toveben ( ). xidebis konstruq-a

ciaSic gaTvaliswinebulia Tavisu-

fali sivrce (Sualedi), qveS ki  

cilindruli lilvebia moTavse-

buli ( ). Tavisufali sivrcis ar-b

arseboba siTburi gafarToebisas 

iwvevs konstruqciebis deformi-

rebas an dangrevas. 

a

b
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sxeulis gaTbobis dros ___ izrdeba, 
gacivebisas, piriqiT, mcirdeba. amgva-
rad, gaTbobiT sxeuli ___, gacivebiT 
ki ___ . 

1. ratom CamoeSveba xolme eleqtrogadacemis xazebi zafxulSi da 
iWimeba zamTarSi?

2. ratom sWirdeba Tarze Semsrulebels, romelic Tbil oTaxSi uk-
ravs, simebis xSirad daWimva?

3.  ipoveT da gaasworeT mcdari gamonaTqvamebi:

● sxeulis gaTbobisas misi molekulebis siCqare mcirdeba; 
● sxeulis gacivebisas molekulaTSorisi manZilebi izrdeba; 
● sxeuli gaTbobisas ikumSeba; 
● sxeuli gaTbobisas farTovdeba imis gamo, rom izrdeba misi mole-

kulebis zomebi. 

imsjeleT kvleviTi 
samuSaos Sedegebze:
● ratom moZraobs si-

Txis wveTi kolbis 
gaTbobisas?

● romeli nivTiereba 
farTovdeba?

● Tu kolbas xelebs 
movaSorebT, siTxis 
wveTi sawinaaRmde-
go mimarTulebiT 
gadaadgildeba. ro-
meli nivTiereba ikum-
Seba am dros?

gafarToeba 
SekumSva 
molekulaTSorisi manZili

a

b

nawili 3. nivTiereba da misi Tvisebebi     
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14.           moculoba da misi gazomva 

Tqven, albaT, SeswrebixarT 
Saqris, fqvilis, wylisa da 
kvebis sxva produqtebis rao-
denobis gazomvas namcxvris an 
Rvezlis gamocxobis dros. 
namcxvris gemo damokidebu-
lia am produqtebis raode-
nobaze. 

● comis momzadebisas ratom gamoiyeneba danayofebiani gamWvirvale 
WurWeli?

● ra izomeba aseTi WurWlis saSualebiT?

sxeulis moculoba sxeulis erT-erTi mniSvnelovani maxasiaTe-

belia. sxeulis moculoba sivrcis is nawilia, romelsac sxeuli 
ikavebs. Tqven iciT sxeulis moculobis gamoTvla, Tu mas marTkuTxa 

prizmis forma aqvs. aseTebia, magaliTad oTaxi, wignebi da sxv.

● rogor ganvsazRvroT sxeulis moculoba, Tu mas rTuli forma 

aqvs?

nivTierebis maxasiaTeblebi, romlebic izomeba

fqvili

1

5958

sxeulis moculobis gansazRvra men-
zuris saSualebiT
samuSaosTvis saWiroa: cilindruli 
menzura, wyliani WurWeli, Cais kovzi. 
samuSaos msvleloba: menzuraze da-
tanili danayofebis (skalis) mixed-
viT gansazRvreT erTi danayofi fa-

si _ V . gadaixazeT samuSao rveulSi 0

cxrili da CawereT Sedegi Sesabamis 
ujraSi. 

_ CaasxiT menzuraSi garkveuli 
rao-denobis wyali, mag. 250 ml. aR-
niSneT cxrilis Sesabamis ujraSi 

menzuraSi wylis moculoba V  ( ). 1 a
Zafze dakidebuli Cais kovzi 
mTlianad CaZireT wylian menzu-
raSi. menzuris skalis mixedviT 
gansazRvreT wylis Secvlili mo-

culoba V . mniSvneloba SeitaneT 2

cxrilis Sesabamis ujraSi ( ). b
_ dafiqrdiT, rogor SegviZlia 
gamovTvaloT wyalSi CaZiruli 

sagnis (Cais kovzis) moculoba V. 

imsjeleT kvleviTi samuSaos Sedegebze:
● ra donemde iyo Sevsebuli menzura?

● ra SeniSneT menzuraSi kovzis CaZirvis Semdeg?

● rogor gansazRvreT wylian menzuraSi CaZiruli kovzis mocu-
loba?

menzuris er-
Ti danayofis 
Sesabamisi 
moculoba 

3
(ml an sm ) V0

wylisa da 
masSi CaZi-
ruli kovzis 
moculoba 

3
(ml an sm ) V2

kovzis 
moculoba 

3
(ml an sm )

wylis 
moculoba 
menzuraSi 

3
(ml an sm )

V1

250

ml

50

100

150
200

300

350
400

250

50

100

150
200

300

350
400

ba

kovzi

nawili 3. nivTiereba da misi Tvisebebi     
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14.           moculoba da misi gazomva 

Tqven, albaT, SeswrebixarT 
Saqris, fqvilis, wylisa da 
kvebis sxva produqtebis rao-
denobis gazomvas namcxvris an 
Rvezlis gamocxobis dros. 
namcxvris gemo damokidebu-
lia am produqtebis raode-
nobaze. 

● comis momzadebisas ratom gamoiyeneba danayofebiani gamWvirvale 
WurWeli?

● ra izomeba aseTi WurWlis saSualebiT?

sxeulis moculoba sxeulis erT-erTi mniSvnelovani maxasiaTe-

belia. sxeulis moculoba sivrcis is nawilia, romelsac sxeuli 
ikavebs. Tqven iciT sxeulis moculobis gamoTvla, Tu mas marTkuTxa 

prizmis forma aqvs. aseTebia, magaliTad oTaxi, wignebi da sxv.

● rogor ganvsazRvroT sxeulis moculoba, Tu mas rTuli forma 

aqvs?

nivTierebis maxasiaTeblebi, romlebic izomeba

fqvili

1

5958

sxeulis moculobis gansazRvra men-
zuris saSualebiT
samuSaosTvis saWiroa: cilindruli 
menzura, wyliani WurWeli, Cais kovzi. 
samuSaos msvleloba: menzuraze da-
tanili danayofebis (skalis) mixed-
viT gansazRvreT erTi danayofi fa-

si _ V . gadaixazeT samuSao rveulSi 0

cxrili da CawereT Sedegi Sesabamis 
ujraSi. 

_ CaasxiT menzuraSi garkveuli 
rao-denobis wyali, mag. 250 ml. aR-
niSneT cxrilis Sesabamis ujraSi 

menzuraSi wylis moculoba V  ( ). 1 a
Zafze dakidebuli Cais kovzi 
mTlianad CaZireT wylian menzu-
raSi. menzuris skalis mixedviT 
gansazRvreT wylis Secvlili mo-

culoba V . mniSvneloba SeitaneT 2

cxrilis Sesabamis ujraSi ( ). b
_ dafiqrdiT, rogor SegviZlia 
gamovTvaloT wyalSi CaZiruli 

sagnis (Cais kovzis) moculoba V. 

imsjeleT kvleviTi samuSaos Sedegebze:
● ra donemde iyo Sevsebuli menzura?

● ra SeniSneT menzuraSi kovzis CaZirvis Semdeg?

● rogor gansazRvreT wylian menzuraSi CaZiruli kovzis mocu-
loba?

menzuris er-
Ti danayofis 
Sesabamisi 
moculoba 

3
(ml an sm ) V0

wylisa da 
masSi CaZi-
ruli kovzis 
moculoba 

3
(ml an sm ) V2

kovzis 
moculoba 

3
(ml an sm )

wylis 
moculoba 
menzuraSi 

3
(ml an sm )

V1

250

ml

50

100

150
200

300

350
400

250

50

100

150
200

300

350
400

ba

kovzi
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menzura 
moculoba 
kuburi metri 
danayofi

gamoTvaleT muxudos erTi marcvlis saSualo moculoba. 
SeasruleT davaleba: 1. CaasxiT menzuraSi 100 ml wyali. 2. CayareT 
wyalSi muxudos 30 marcvali. ramdeni mililitriT (ml) gaizarda 
wylis moculoba menzuraSi? gamoTvaleT muxudos erTi marcvlis 

3
saSualo moculoba kubur santimetrebSi (sm ). 

1. risTvis aris saWiro sxeulis moculobis codna?
2. gamoTvaleT fizikis saxelmZRvanelos moculoba. 
3. rogor aris SesaZlebeli sakuTari sxeulis moculobis gazomva?

WurWels, romelzec ___ aRniSnuli, ___ ewodeba. 

menzuris saSualebiT izomeba zogierTi siTxis 

___. erTeulTa saerTaSoriso sistemaSi (SI) mocu-

lobis sazomi erTeulia ___.

moculoba izomeba sxva sazomi er-

TeulebiTac ( ). mag.:b
3dm  _ kuburi decimetri

3sm  _ kuburi santimetri
3mm  _ kuburi milimetri

l _ litri

ml _ mililitri

moculobis erTeulebs 
Soris kavSiri

menzuris gamoyenebiT gansazRvreT sxeulis 
moculoba siTxeSi misi CaZirvis meTodiT; siTxe-
Si CaZiruli sxeuli gamodevnis sakuTari mo-
culobis toli moculobis siTxes. amis Sedegad 
siTxis done menzuraSi aiwevs. erTeulTa saer-
TaSoriso sistemaSi moculobis sazom erTeulad 

3
miRebulia kuburi metri (1m ) ( ). es aris kubis a

moculoba, romlis gverdi a=1 m-s: sxvadasxva 
menzurebi

3V=a x a x a=a

kubis moculoba a
3

V = a x a x a = a
3[V] = 1m x 1m x 1m = 1m

b

a

a
a

6160

15. masa da misi gazomva 

● ratom SeuZlia bavSvs zogierTi sxeulis 
aweva, zogierTis ki uWirs?

masa nivTierebis erT-erTi ZiriTadi Tvisebaa. magaliTad, qviSiT 
datvirTuli sazidris gadaadgileba ufro Znelia, vidre carielis, 
radgan qviSiT datvirTuli sazidris masa metia carieli sazidris 
masaze. masis sididiT ganisazRvreba sxeulis simZimis xarisxi. 
sxeulis simZime damokidebulia masSi arsebuli nivTierebis 
raodenobaze. masa axasiaTebs sxeulis simZimes: rac ufro metia 
nivTierebis raodenoba sxeulSi, miT ufro mZimea sxeuli. 

masis sazom erTeulad saerTaSoriso sistemaSi (SI) miRebulia ki-
logrami (1 kg). sxeulis masis gamoxatva SeiZleba sxva erTeulebiTac: 
1 t (tona) =1000 kg (kilogrami), 1 t (tona) = 10 c (centneri), 1 c 
(centneri) = 100 kg (kilogrami), 1kg (kilogrami) = 1000 g (grami). 

masa aRiniSneba aso m-iT da izomeba sasworis saSualebiT. masis 
erTeulad miRebulia platinisa da iridiumis Senadnobisgan damza-

berketiani
saswori 

zambariani

saswori eleqtronuli saswori

fizikis laboratoriebSi sxeulis masa, rogorc wesi, berketiani sas-

woriT izomeba.

meqanikuri sasworebi

debuli etalonis masa _ 1 kilogrami. 
etaloni inaxeba safrangeTis qalaq 
sevrSi ( ). masis gansasazRvrad sxeulis a
masas sasworis saSualebiT adareben am 
etalonis asls. masas zomaven berketiani 
( ), zambariani ( ) an eleqtronuli ( ) b g d
sasworebiT. 

a

b g d

nawili 3. nivTiereba da misi Tvisebebi     

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

3 3 3 3
1 m  = 1000 dm  = 10  dm

3 3 3 3
1 dm  = 1000 sm  = 10  sm

3 3 3 3
1 sm  = 1000 mm  = 10  mm

3
1 l = 1 dm

3
1 l = 1000 ml = 10  ml

3
1 ml = 1 sm
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menzura 
moculoba 
kuburi metri 
danayofi
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b

a

a
a
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1
myari sxeulebis masis gazomva
samuSaosTvis saWiroa: berketiani saswori, sawonebis nakrebi, 
erTnairi zomis metalisa da xis Zelakebi, magidis CogburTis burTi 
da imave zomis plastilinis burTulebi. 
samuSaos msvleloba: 1. daicaviT berketian sasworze awonis wesebi, 
awoneT cal-calke TiToeuli sxeuli da gansazRvreT maTi masebi. 2. 
gazomvis Sedegebi SeitaneT cxrilSi. 

imsjeleT kvleviTi samuSaos Sedegebze:
● awonili sxeulebidan romels aqvs yvelaze didi masa da romels _ 

yvelaze mcire masa?

gramebSi (g) kilogramebSi (kg)
sxeuli

sxeulis masa, m 

metalis Zelaki

xis Zelaki

magidis CogburTis burTi
plastilinis burTula

berketian sasworze awonis wesebi
● masis gazomvis win aucilebelia, sasworis TefSebi moviyvanoT 

wonasworobis mdgomareobaSi. Tu wonasworoba ar myardeba, saWi-
roa msubuq TefSze davawyoT qaRaldis naWrebi, sanam wonaswo-
roba ar damyardeba. 

● ar SeiZleba imaze meti masis sxeulebis awona, vidre es miTiTe-
bulia sasworze. 

● ar SeiZleba sasworze sveli, WuWyiani, aalebadi sxeulebis da-
deba, fxvnilis dayra safenis gareSe, siTxis dasxma. 

● mcire zomis sawonebis asaRebad unda gamoviyenoT pinceti. 

● asawon sxeuls aTavseben marcxena TefSze, marjvena TefSze awyoben 

sawonebs. Tu sawonma sxeuli gadawona, mas sawonebis yuTSi abru-

neben, Tu ver gadawona, mas toveben TefSze da amateben ufro mcire 

zomis sawons da a.S., sanam TefSebis wonasworobas ar miaRweven. 

2

yvelaze mZime cxoveli cisferi veSapia. misi masa 

SeiZleba 200 tonas aRwevdes. SedarebisTvis: 

veSapis masa 34-jer aRemateba spilos masas da 

40 000 000 000-jer (ormoc miliardjer) aRema-

teba koRos masas (yvelaze didi koRos masa 5 

miligramia (mg)). 
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siTxeebis masis gazomva
samuSaosTvis saWiroa: berketiani saswori, minis Wiqa, wyali. 

1. damokidebulia Tu ara sxvadasxva sxeulis simZime maTi moculobis 
sidideze?

2. spilos masa 1,32 tonaa. gamosaxeT misi masa kilogramebSi. 
3. sxvadasxva erTeuliT gamosaxuli masa gamosaxeT kilogramebiT:

75 c= …     25 g= …     14, 3 t= …

imsjeleT kvleviTi samuSaos Sedegebze:
● SesaZlebelia Tu ara sasworis saSualebiT ganvsazRvroT maRazi-

aSi nayidi rZis masa, romelic moTavsebulia qaRaldis paketSi?

samuSaos msvleloba: 
1. berketian sasworze awonis wesebis dacviT awoneT jer carieli 

Wiqa, Semdeg ki _ wyliT savse Wiqa. Sedegebi SeitaneT cxrilSi. 
2. gamoiTvaleT wylis masa _ gamoakeliT wyliani Wiqis masas cari-

eli Wiqis masa. miRebuli Sedegebi aRniSneT cxrilSi. 

nivTierebis erT-erTi Tvisebaa ___. sxeulis 
masis gansazRvrisaTvis gamoiyeneba ___. ___ 

erTeuli SI sistemaSi aris ___. 

wyliani Wiqis 

masa (m )savse

wylis masa WiqaSi 

(m = m  _ m )wy. savse car.

carieli Wiqis 

masa (m )car.masa
sxeuli

grami (g)

kilogrami (kg)

masa
masis erTeuli
saswori
kilogrami

nawili 3. nivTiereba da misi Tvisebebi     

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

aucilebeli Cvevebiaucilebeli Cvevebiaucilebeli Cvevebi es sainteresoaes sainteresoaes sainteresoa

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
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aqvs Tu ara haers masa?
samuSaosTvis saWiroa: saxazavi an xis Tamasa, sigrZiT 50 santimetri, 
rezinis burTi, Zafi, plastmasis Wiqa, erTi Wiqa wyali, webovani 
lenti (skoCi). 
samuSaos msvleloba:
1. saxazavi gaxvriteT sam adgilas: erTi centrSi, TiTo-TiTo _ 

boloebze. 
2. Zafis erTi bolo daamagreT saxazavis centrSi, meore rame uZrav 

wertilze, mag., skamis kideze. 
3. gabereT rezinis burTi da miamagreT saxazavis erT boloze, 

saxazavis meore boloze dakideT plastmasis Wiqa. 
4. TandaTan daamateT plastmasis WiqaSi wyali, vidre Wiqisa da 

burTis wonasworobas ar miaRwevT ( ). a
5. rezinis burTs daawebeT skoCis patara naWeri da es adgili gax-

vriteT nemsiT. amiT Tqven miaRwevT haeris TandaTan gamodinebas 
buStidan. CaiwereT Tqveni dakvirvebis Sedegebi rveulSi. 

● rogor icvleba saxazavis wonasworoba burTidan haeris TandaTan 
gamodinebisas?

● haeris gamodinebis procesSi saxazavis romeli bolo eSveba 
qveviT? romeli bolo iweva zeviT? ratom?

● haeris romeli Tviseba gamovlinda am kvlevis Sedegad?

a

proeqti

1

16. simkvrive da misi gansazRvra

● ras vgulisxmobT, rodesac vambobT, rom nivTiereba mZimea an msu-
buqia?

6564

Tqven ukve iciT, rom erTi da imave moculobis sxvadasxva sxeuls 
(wigns, rkinis naWers, agurs, ficarsa da sxv.) SeiZleba sxvadasxva masa hqondes. 

razea damokidebuli sxeulis masa?
samuSaosTvis saWiroa: plastilinisa da 
qafplastisagan (penoplastisgan) damzade-
buli kubebi (gverdebis sigrZe _ 1 sm.), saxa-
zavi, eleqtronuli saswori (an berketiani 
saswori sawonebis nakrebiT). 

samuSaos msvleloba:
eleqtronuli sasworis saSualebiT gansazRvreT jer qafplastis 
(penoplastis) kubis masa, Semdeg plastilinis kubis masa. Sedegebi 
SeitaneT samuSao rveulSi daxazul cxrilSi:

3 3
1 sm  moculobis masa, g/smnivTiereba

3
qafplasti1 sm

3
plastilini1 sm

moculoba masa

nawili 3. nivTiereba da misi Tvisebebi     

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

Catarebuli samuSaodan Cans, rom plastilini ufro mZimea, vidre 
imave moculobis qafplasti. nivTierebis moculobis erTeulis masas 
nivTierebis simkvrive ewodeba. 

simkvrive aRiniSneba ρ (ro) asoTi. Tu gavixsenebT, rom masa aRiniSneba 

m asoTi, xolo moculoba _ V asoTi, SegviZlia, vTqvaT, rom sxeulis 
simkvrive gamoiTvleba formuliT:

ρ=m/V
3

saerTaSoriso sistemaSi (SI) simkvrivis sazomi erTeulia: 1 kg/m
3

xSirad simkvrives gamosaxaven 1g/sm -iT. 
Tu gaviTvaliswinebT masis sazom erTeulebs Soris kavSirs:

1 kg = 1000 g
agreTve moculobis sazom erTeulebs Soris kavSirs

3 3 3
1 m  = 1000 dm  = 1 000 000 sm

SegviZlia davadginoT simkvrivis sazom erTeulebs Soris kavSiri:

3 3 3
[ρ] = 1 kg/m  =1 g/dm  = 0, 001 g/sm

kvlevam gviCvena, rom nivTierebebi erTmaneTisgan simkvrivis mixedviT 
gansxvavdeba ( ). ix. danarTi, gv 96, cxrili 3
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2
ra masalisgan aris damzadebuli kovzi?
samuSaosTvis saWiroa: Cais kovzi (vercxlis 
an aluminis), wyliani menzura, eleqtro-
nuli saswori (an berketiani saswori da sa-
wonebis nakrebi). 
samuSaos msvleloba: 
1. sasworis saSualebiT gansazRvreT kov-

zis masa. 
2. menzuris daxmarebiT gansazRvreT kovzis 

moculoba. 
3. simkvrivis formulis gamoyenebiT gamo-

TvaleT kovzis simkvrive. 

imsjeleT kvleviTi samuSaos Sedegebze:
● Tqven mier gamoangariSebuli kovzis sim-

kvrivis mniSvneloba SeadareT simkvrive-
ebis cxrils da gansazRvreT, vercxlisgan 
aris kovzi damzadebuli Tu aluminisgan?

nivTierebis moculobis erTeulis masa aris 

___. Tu m aris ___, V aris ___, maSin simkvrive 

gamoiTvleba formuliT: ρ= m/V. 
kilogrami Sefardebuli kubur metrTan aris 
___ erTeulTa saerTaSoriso sistemaSi.  
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simkvrive
masa
moculoba 
simkvrivis erTeuli

1. mocemulia sxvadasxva nivTierebis simkvrive:
3         3        3ρ=19300 kg/m ρ= 0, 93 g/sm ρ= 2, 7 kg/dm

a) ra aris nivTierebis simkvrive?

b) romeli nivTierebis simkvriveebia mocemuli?

g) ras niSnavs nivTierebis simkvrive?
32. amocana. metalis naWers masiT 270 g aqvs moculoba 100 sm . rogoria 

am metalis simkvrive? romeli metalia? ra moculoba aqvs am 

metalis 500 grams?
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nabiji 4. miRebuli mniSvnelobis Sedareba cxrilSi mocemuli 
simkvriveebis mniSvnelobebTan. 

amocanis amoxsna Caiwereba Semdegi saxiT:

amocanis teqsti

metalis naWeri masiT 810 g. 
3

moculoba 300 sm

gansazRvreT nivTierebis simkvrive

ra nivTierebaa es?

m = 810 g
3V = 300 sm

ρ = ?

amocanis pirobebi asoiTi aRniSvnebiT

nabiji 2. formula, romelsac gamoviyenebT:  
V

m
=r

nabiji 3. gamoTvlebi: 

3nabiji 5. pasuxi: nivTierebis simkvrivea 2,7 g/sm . nivTiereba _ alumini. 

3pasuxi: nivTierebis simkvrivea 2,7 g/sm . nivTiereba _ alumini. 

m=810 g
3V=300 sm

r=?

nivTierebis dasaxeleba

mocemulia formula gamoTvlebi

V
m=r

nawili 3. nivTiereba da misi Tvisebebi     

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
aucilebeli Cvevebiaucilebeli Cvevebiaucilebeli Cvevebi

sazomi erTeulebis gardaqmna
zogjer Cndeba sazomi erTeulis sxva sazom erTeulad gardaqmnis 
aucilebloba. gavecnoT nabij-nabij, rogor xdeba es gardaqmna. 

3 3
mag., gardavqmnaT spilenZis simkvrive 8900 kg/m  da gamovsaxoT g/sm  
erTeulSi. 

nabiji 1. gardavqmnaT kg  g: 8900 kg/m  = 8900р 
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3
m

3 3 1000g   1000gnabiji 2.  sm : 8900 = 8900 р 33  1000000smm
gardavqmnaT m  

nabiji 3. SevkvecoT wiladi:

  
                

8900 x 1000g  8900g 3
= 8,9 g/sm . 3 3 1000000 sm  1000sm  

 =

fizikis amocanebis amoxsnis dros moqmedebis garkveuli Tanamim-
devroba unda davicvaT. 
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3amocana. metalis naWers masiT 810 g aqvs moculoba 300 sm . gansa-
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3
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17. temperetura da misi gazomva 

arifi gacivda. saxlSi dabrunebulma mamam arifs Su-

blze xeli miado da ganacxada, rom mas maRali tempe-

ratura aqvs. dedamac gausinja arifs Subli da ar 

CaTvala, rom temperatura Zalian aris momatebuli. 

● ratom moeCvena mamas, rom arifs maRali temperatura hqonda?

● rogor gavarkvioT, vin aris marTali?

ra aris ufro Tbili?
samuSaosTvis saWiroa: erTnairi moculo-
bis laboratoriuli WurWeli (3 cali), 
eleqtroCaidani, wyali. 
samuSaos msvleloba:
1. CaasxiT erT WurWelSi civi wyali, meo-

a

reSi _ Tbili, mesameSi _ cxeli. 
2. erTi xeli CayaviT WurWelSi, romelSic civi wyalia, meore xeli _ 

WurWelSi, romelSic cxeli wyalia da daiTvaleT 60-mde ( ). a

3. amoiReT xelebi da orive CayaviT WurWelSi, romelSic Tbili 

wyalia ( ).  b
imsjeleT kvleviTi samuSaos Sedegebze:
● romel xelze moaxdens ufro met siTbur zemoqmedebas Tbili wyali?

● SesaZlebelia Tu ara, xelis saSualebiT zustad ganvsazRvroT 
sxeulis temperatura?

wyali

temperatura fizikuri sididea, romelic gansazRvravs sxeulis 
gacxelebis xarisxs. 

temperaturis zustad gasazomad gamoiyeneba Termometri. yvela-
ze xSirad gamoyeneba Termometrebi, romelTa moqmedebis principi 
damyarebulia siTxeebis siTburi gafarToebis Tvisebaze. Termomet-
rebSi siTxis saxiT gamoiyeneba vercxliswyali an Seferili spirti. 

b

6968

40

30

20

10

0

C

40

30

20

10

0

sazomi 
erTeuli

minis 
wvrili mili

siTxis 
svetis 
simaRle

moculoba 
siTxisTvis

sk
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oTaxis 
Termometri

anders celsiusi 

(1701–1744) 

Tanamedrove siTxiani Termometri warmoad-
gens gamWvirvale minis mcire moculobas (re-
zervuars), romelsac mirCiluli aqvs minis 
wvrili mili. rezervuarSi Casxmulia vercxlis-
wyali an Seferadebuli spirti ( ). Termometris a
Tbil garemoSi moTavsebisas vercxliswyali 
gaTbobis Sedegad iwyebs gafarToebas, rezer-
vuaridan minis wvril milSi gadadis da garkve-
uli simaRlis svets warmoqmnis. Termometris 
moTavsebisas civ garemoSi vercxliswyali ikum-
Seba da misi svetis simaRle mcirdeba. 

siTxiani Termometris sazomi skalis Sesa-
qmnelad (skalis graduirebisaTvis) gamoiye-
neba ori ZiriTadi temperatura: yinulis dno-
bis temperatura, romelic pirobiTad 0 gra-
dusad iTvleba da wylis duRilis temperatu-
ra, romelic, aseve pirobiTad, 100 gradusia. 
pirvel rigSi, Termometris skalaze aRniS-
naven am or temperaturas, Semdeg maT Soris 
manZils yofen 100 tol nawilad da akeTeben 
danayofebis aRniSvnebs. TiToeuli danayofi 1 
graduss Seesabameba. aseTi Termometri pirve-
lad daamzada Svedma mecnierma celsiusma 
1742 wels. am mecnieris pativsacemad tempera-
turis aseT skalas celsiusis skala ewodeba. 

temperatura aRiniSneba t asoTi, sazom er-

Teulad ki miRebulia °C (celsiusis gradusi). 
Termometris skalaze es erTeulia miTiTe-
buli. temperaturis gasazomad, rogorc wesi, 
celsiusis skala gamoiyeneba. TermometriT 

sargeblobisas mis siTxian rezervuars aTavseben garemoSi, romlis 
temperaturis gansazRvrac aris saWiro. garkveuli droiT dayov-
nebis Semdegskalis mixedviT sazRvraven garemos temperaturas. 

iciT Tu ara, rom? iciT Tu ara, rom? yvelaze martivi Termometri 

gansazRvra, ramdenad cxelia wyali CaidanSi ( ). 3

iciT Tu ara, rom? yvelaze martivi Termometri 

gamoigona galileim me-16 saukuneSi. man minis mili, 

romelic minis burTuliT ( ) bolovdeboda, naxev-1

ramde Seavso wyliT. Semdeg gadaabruna mili da Ria 

boloTi CauSva wylian WurWelSi, magaliTad CaidanSi. 

CaidanSi wylis gacxelebis Semdeg wyali milSic 

gacxelda da misi done Seicvala ( ). minis milSi wylis 2

donis cvlilebis mixedviT SesaZlebeli iyo imis 

gansazRvra, ramdenad cxelia wyali CaidanSi ( ). 3

1
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nawili 3. nivTiereba da misi Tvisebebi     
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nivTierebis ___ gasazomad 
gamoiyeneba xelsawyo, ro-
melsac ___ ewodeba. im Ter-
mometris moqmedebis prin-
cipi, romelic yvelaze 
xSirad gamoiyeneba yofa-
cxovrebaSi, efuZneba siT-
xeebis ___ movlenas. yinu-
lis dnobisa da wylis du-
Rilis temperaturis safu-
Zvelze moaxdines Termo-
metris skalis ___. aseTi 
meTodiT miRebul skalas 
___ skala ewodeba. 

temperatura
Termometri
siTburi gafarToeba
celsiusis skala
graduireba a

7170

2
wylisa da haeris temperaturis gazomva
samuSaosTvis saWiroa: sami WurWeli civi, 
Tbili da cxeli wyliT, Termometri ( ). a
samuSaos msvleloba:
1. gansazRvreT Termometris skalis da-

nayofis fasi da Termometris gazom-
vis maqsimaluri sidide. 

2. gazomeT temperatura saklaso oTaxSi. 

3. gazomeT temperatura WurWlebSi da 

monacemebi SeitaneT cxrilSi.

zeda zRvari

gazomvis 
sazRvrebi

oTaxis 
temperatura, 

t

Tbili wylis 
temperatura, 

t

civi wylis 
temperatura, 

t

cxeli wylis 
temperatura, 

t

imsjeleT kvleviTi samuSaos Sedegebze:
● romel fizikur movlenazea damyarebuli gamoyenebuli Termo-

metris muSaoba?

civi Tbili

cxeli
wyali

a

1. ra nawilebisagan 
Sedgeba Termo-
metri, romelic 
yvelaze xSirad ga-
moiyeneba yofa-
cxovrebaSi?

2. ra meTodiT aris 
dagraduirebuli 
Termometri?

3. gansazRvreT na-

xatze mocemuli 

Termometrebis Cve-

nebebi ( ).a

ºCºC

qveda zRvari

1. gansazRvreT siTxis moculoba menzurebSi, romlebic warmodge-

nilia naxatze.

2. gansazRvreT naxatze mocemuli Termometrebis erTi danayofis 
fasi da maTi Cvenebebi. 

amocanebi
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3
3. metalis sxeulis masa 1 kg da 930 g-ia, moculoba _ 100 sm . rogoria 

sxeulis simkvrive? romeli metalisgan aris damzadebuli es 
sxeuli?

4. gansazRvreT haeris masa oTaxSi, romlis zomebia 3 x 4 x 6 m (haeris 
3

simkvrive  ρ=1, 29 kg/m ). 
3

5. gamoTvaleT spilenZis masa, romlis moculobaa 3 sm . 
6. ganalageT sxeulis masebi maTi zrdis mixedviT:

m =0,2 kg, m =0,002 t, m =400 g, m =4562 mg, m =359 g. 1 2 3 4 5

7. wonasworobaSi myofi berketiani saworis marjvena TefSze moTav-
sebulia sawonebi: ori cali 50-gramiani, sami cali 10-gramiani, 4 
cali 2-gramiani. rogoria sxeulis masa, romelic moTavsebuli 
sasworis marcxena TefSze?

3
8. minis simkvrivea 2500 kg/m . misi zomebia 2 x 3 x 0,005 m. 

gamoTvaleT minis masa.
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● romel fizikur movlenazea damyarebuli gamoyenebuli Termo-

metris muSaoba?

civi Tbili

cxeli
wyali

a

1. ra nawilebisagan 
Sedgeba Termo-
metri, romelic 
yvelaze xSirad ga-
moiyeneba yofa-
cxovrebaSi?

2. ra meTodiT aris 
dagraduirebuli 
Termometri?

3. gansazRvreT na-

xatze mocemuli 

Termometrebis Cve-

nebebi ( ).a

ºCºC

qveda zRvari

1. gansazRvreT siTxis moculoba menzurebSi, romlebic warmodge-

nilia naxatze.

2. gansazRvreT naxatze mocemuli Termometrebis erTi danayofis 
fasi da maTi Cvenebebi. 

amocanebi

40

30

20

10

0

C

40

30

20

10

0

40

30

20

10

0

C

40

30

20

10

0

40

30

20

10

0

C

40

30

20

10

0

a

100

200

300

400

gb

3
3. metalis sxeulis masa 1 kg da 930 g-ia, moculoba _ 100 sm . rogoria 

sxeulis simkvrive? romeli metalisgan aris damzadebuli es 
sxeuli?

4. gansazRvreT haeris masa oTaxSi, romlis zomebia 3 x 4 x 6 m (haeris 
3

simkvrive  ρ=1, 29 kg/m ). 
3

5. gamoTvaleT spilenZis masa, romlis moculobaa 3 sm . 
6. ganalageT sxeulis masebi maTi zrdis mixedviT:

m =0,2 kg, m =0,002 t, m =400 g, m =4562 mg, m =359 g. 1 2 3 4 5

7. wonasworobaSi myofi berketiani saworis marjvena TefSze moTav-
sebulia sawonebi: ori cali 50-gramiani, sami cali 10-gramiani, 4 
cali 2-gramiani. rogoria sxeulis masa, romelic moTavsebuli 
sasworis marcxena TefSze?

3
8. minis simkvrivea 2500 kg/m . misi zomebia 2 x 3 x 0,005 m. 

gamoTvaleT minis masa.
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nawili 3. nivTiereba da misi Tvisebebi     

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
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(*) _ am simboloTi aRniSnulia SedarebiT rTuli amocanebi. 
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1. gadaixazeT warmodgenili cxrili samuSao rveulSi da SeavseT 
carieli ujrebi nimuSis mixedviT. 

2. CaiwereT samuSao rveulSi winadadebebi. SeavseT gamotovebuli 

adgilebi Sesabamisi sakvanZo sityvebiT. ar dagaviwydeT sityvebis 

gramatikulad gamarTuli formiT Cawera.

nivTiereba

wyali plastmasis 
WurWelSi

minis Wiqa

lursmani

sunamos flakoni

carci

nayini

gaberili buSti

moqmedeba

aTavseben macivris sayinuleSi

.................

.................

flakons Tavsaxurs 
xdian oTaxSi

................

aTavseben Tbil oTaxSi

................

moqmede-
bamde

siTxe

.............. ..............

..............

.............

.............

..............

moqmedebis
Semdeg

myari sxeuli

myari sxeuli

myari sxeuli

..............

..............

..............

airi

a) ___ Soris, romlebisganac Sedgeba sxe-
uli, xdeba ___. 

b) sxeulis molekulebs Soris aris ___, mo-
lekulebi moZraoben, amitom xdeba ___. 

g) wyali erTaderTi nivTierebaa, romelic 
bunebaSi sam mdgomareobaSi arsebobs: yi-
nuli _ ___, orTqli _ ____ da wyali _ ___. 

d) nivTierebebi, romlebisganac Sedgeba 
mze da varskvlavebi, warmoadgenen ___. 

e) Termometris moqmedeba dafuZnebulia 
siTxis ___ gacxelebis dros da ___ 
gacivebis dros. 

Semajamebeli davalebebi

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

3
3. nivTierebis masa m=150 g, simkvrive _ ρ =750 kg/m . 
 ra moculobas ikavebs nivTiereba?

3
4. margalitis masaa 25 g, moculoba _ 10 sm . rogoria margalitis 

3
simkvrive ρkg/m -Si?

5*. Senadnobis dasamzadeblad aiRes 15 g oqro da 10 g spilenZi. isini 
gaalRves da erTmaneTs Seuries. rogori iqneba Senadnobis simkvri-
ve, Tu misi moculoba oqrosa da spilenZis moculobebis jamia?
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urTierTqmedeba da 

moZraoba 
18. urTierTqmedeba: zemoqmedeba SexebiT

19. gravitaciuli urTierTqmedeba _ mzis 

sistema

20. eleqtruli urTierTqmedeba

21. magnituri urTierTqmedeba

22. meqanikuri moZraoba

23. siTburi moZraoba 

24. eleqtruli moZraoba: eleqtruli deni

25. energia

● Semajamebeli davalebebi
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2

1

urTierTqmedeba

fizikis gakveTilebze Tqven SeityveT, rom sxeulebi urTierTqme-

deben. novruzis dResaswaulze bagiris gadawevis ( ), fizkulturis a

gakveTilze burTiT TamaSis dros ( ) Tqven erTmaneTs ejibrebiT. am b

dros xdeba urTierTqmedeba sxvadasxva sxeuls Soris. 

● ra aris urTierTqmedeba? rogor xdeba urTierTqmedeba?

● ra saxis urTierTqmedebebi iciT?

18. urTierTqmedeba: zemoqmedeba SexebiT

yoveli sxeuli ganicdis zemoqmedebas misi garemomcveli sxva 
sxeulebisgan da TviTonac zemoqmedebs maTze. mag., simaRlidan cigiT 
daSvebisas, dedamiwis mizidulobis Zalis moqmedebis gamo, cigis 
moZraobis siCqare izrdeba, amasTan, Tovlis zedapirTan xaxunis gamo 
cigis siCqare nawilobriv mcirdeba. burTis dartymisas fexis 
zemoqmedebis gamo burTis siCqare izrdeba; amasTan, haeris 
winaaRmdegoba da miwasTan xaxuni burTs aCerebs. amrigad, sxeulze 
zemoqmedebiT SesaZlebelia misi moZraobis siCqaris Secvla. Cveni 
moZraobac sxvadasxva sxeulTan urTierTqmedebis Sedegia. 

e.i. fizikuri movlenebi, romlebic sxeulebs Soris warmoiSoba, 
maTi urTierTqmedebis Sedegia. sxeulebs Soris urTierTqmedeba 
SeiZleba moxdes rogorc maTi SexebiT, ise maTi Sexebis gareSe. 

sxeulebs Soris arsebobs ___. is warmoiSoba 
rogorc sxeulebis ___, ise maTi Sexebis 
gareSe. sxeulebis urTierTqmedebis Sedegad 
warmoiSoba ___. 

1. rogor gesmiT sityva ̀ urTierTqmedeba~?

2. romeli urTierTqmedeba xdeba bagiris 

gadawevaSi Sejibris dros?

3. romeli urTierTqmedeba xdeba, rodesac 

mokrive urtyams savarjiSo ̀ msxals~?

4. ra xdeba sxeulebis SexebiT urTierTqme-

debisas?

ra saxis urTierTqme-

deba gvaqvs zRaparSi 

`Talgami~? moam-

zadeT ese am 

Temaze. 

burTulebiT TamaSi
samuSaosTvis saWiroa: plastmasis burTulebi (10 
cali). 
samuSaos msvleloba:
1. CaamwkriveT magidaze 9 burTula. 
2. Tavisufali burTula gaagoreT da SeecadeT, is 

magidaze Camwkrivebuli burTulebis rigs SeajaxoT. 
imsjeleT kvleviTi samuSaos Sedegebze:
● gaarkvieT, rogori urTierTqmedeba warmoiSva burTulebs Soris?

7574 nawili 4. urTierTqmedeba da moZraoba

samuSaos msvleloba:
1. moxareT drekadi firfita da Zafis saSualebiT daafiqsireT am 

mdgomareobaSi. SeaxeT urikebi erTmaneTs, rogorc es naxatzea da 
plastilinis saSualebiT aRniSneT urikebs Soris Sua wertili. 

2. gadaWeriT Zafi makratliT. daakvirdiT mimdinare process. 
imsjeleT kvleviTi samuSaos Sedegebze:
● ratom Sordebian urikebi erTmaneTs Zafis gadaWris Semdeg?

● erTnairi manZiliT daSordebian Tu ara urikebi plastilinis niS-
nuls? ratom?

ori urikis urTierTqmedeba
samuSaosTvis saWiroa: ori erT-
nairi urika (erT-erT maTganze 
mimagrebulia drekadi firfi-
ta), Zafi, plastilini, makrate-
li. proeqti

urTierTSexeba
urTierTqmedeba
fizikuri movlena

Zafi

niSnuli

urika

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna
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1

WiqasTan dakavSirebuli ucnauri movlena moxdeba. 

imsjeleT kvleviTi samuSaos Sedegebze:
● rgolis swrafi brunvis dros ratom aiweva magidis zedapiridan 

plastmasis Wiqa? ratom ar aiweva plastmasis Wiqa ufro maRla?

● ra moxdeba, Tu Zafi gawydeba?

● ra msgavsebaa am movlenasa da mzis sistemas Soris?

mzis sistemis Seswavla
samuSaosTvis saWiroa: plastmasis Wiqa, kapro-
nis Zafi, burTuliani kalmis carieli bude 
(plastmasis mili), makrateli, skoCi, plastma-
sis burTulebi. 

samuSaos msvleloba: 1. plastmasis Wiqis kideebi 
pirTan axlos gaxvriteT or mopirdapire wer-
tilSi. gaxvretis adgilebSi miabiT Zafis bolo-
ebi. pirvel Zafs Sua nawilSi miabiT 40-50 sm. 
sigrZis meore Zafi. 2. es Zafi gaatareT kalmis 
budeSi da Tavisufal boloze moabiT skoCis 
rgoli. 3. plastmasis burTulebi moaTavseT 
WiqaSi da dadgiT magidaze. 4. aiReT kalmis bude 
da misi saSualebiT swrafad daatrialeT skoCis 
rgoli. garkveuli drois Semdeg burTulebian 

19.  gravitaciuli urTierTqmedeba - mzis sistema        

`mzis irgvliv sakuTar orbitebze moZravi 
planetebi _ dedamiwa, iupiteri, saturni, 
merkuri, venera, urani, marsi, neptuni, aseve 
asteroidebi da kometebi _ qmnian mzis 
sistemas. samyaroSi uamravi aseTi sistemaa~. 
arifi dafiqrda:

arifma gazeTSi aseTi informacia waikiTxa:

CamoTvaleT planetebi mzisgan maTi daSorebis manZilis Sesabamisad:

1. ___ 

2. ___ 

3. ___ 

4. ___ 

5. ___ 

6. ___ 

7. ___ 

8. ___ 

bunebasa da yofa-cxovrebaSi movlenebi xdeba sxvadasxva saxis 
urTierTqmedebis gamo _ gravitaciuli, eleqtruli, magnituri 
(eleqtromagnituri), birTvuli. 

sxeulebis garSemo arsebobs gravitaciuli veli. sxeulebi 
gravitaciuli velis saSualebiT moqmedeben erTmaneTze. dedamiwa 
izidavs yvela sxeuls (adamianebs, saxlebs, zRvebsa da okeaneebSi 
arsebul wyals, mTvares da sxv.). magram ara marto dedamiwa izidavs 
Tavisi mizidulobis velSi arsebul sxeulebs, aramed yvela sxeulic 
izidavs erTmaneTs. urTierTmizidulobas, romelic sxeulebs Soris 
arsebobs, gravitaciuli urTierTqmedeba ewodeba. 

rogorc mze izidavs dedamiwas da sxva planetebs, aseve izidaven 
isini mzes. magram, vinaidan mzis masa gacilebiT didia planetebis 
masebze, planetebi mzis gravitaciul velSi moZraoben. didi siCqariT 
moZravi planetebi cdiloben, daSordnen mzes (ix. danarTi, gv. 96, 
cxrili 4.), magram gravitaciuli veli aiZulebs maT, imoZraon mzis 
irgvliv sxvadasxva orbitaze da warmoqmnan mzis sistema ( ). mzis a
sistemac moZraobs sxva varskvlavebis ufro gigantur gravitaciul 
velSi. 

neptuni

dedamiwa

mze

iupiteri

marsi

venera

urani
merkuri

saturni asteroidebi

a mzis sistema

7776

● rogor SeuZliaT planetebs mzis irgvliv brunva maT Soris yovel-
gvari damakavSirebeli jaWvis gareSe? 

● romeli urTierTqmedebaa, romelic urTierTSexebis gareSe plane-
tebs mzis irgvliv orbitebze akavebs?

● rogor inarCunebs mze Tavis mdebareobas sivrceSi yovelgvari 
sayrdenis gareSe?

● Tqven Tu SegiZliaT upasuxoT arifis am SekiTxvebs?

nawili 4. urTierTqmedeba da moZraoba

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
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20. eleqtruli urTierTqmedeba  

me-6 klasis moswavleebi skolaSi `fizikis saRa-

mos~ atarebdnen. sevinjma buStebi gabera, Salis 

naWeri gadausva maT da kedels miado. buStebi yo-

velgvari miwebebis gareSe gaCerdnen kedelze. um-

crosi klasis moswavleebs, romlebic yuradRebiT 

akvirdebodnen yvelafers, Zalian gaukvirdaT ( ). a

● ram Seakava burTebi kedelze?

sxeulebis erTmaneTTan xaxunis dros maT zedapirze warmoiqmneba 
eleqtruli muxtebi. damuxtvis unari nivTierebis erT-erTi umniSvne-
lovanesi Tvisebaa. sxeulis zedapirze muxtebis warmoqmnis dros am-
boben, rom sxeuli daeleqtrovda. eleqtruli muxtebi Tavis irgvliv 
qmnian eleqtrul vels. vinaidan eleqtruli veli fizikuri velis 
erT-erTi saxea, damuxtul sxeulebs SeuZliaT, Sexebis gareSe, 
manZilze moaxdinon erTmaneTze zemoqmedeba. 

arsebobs ori saxis eleqtruli muxti: dadebiTi eleqtruli muxti 
(+) da uaryofiTi eleqtruli muxti (_). ori erTsaxeliani eleqtruli 
muxti erTmaneTs ganizidavs, ori sxvadasxvasaxeliani eleqtruli 
muxti ki erTmaneTs miizidavs. 

kvleviTi samuSaos Sesrulebis dros Tqven akvirdebodiT eleqt-
ruli velis warmoqmnasa da mis moqmedebas. buStebze Salis naWris 

ginaxavT multfilmi ̀ kvanturi sxivi~?
am filmis gmirebTan erTad SekribeT mTeli infor-
macia mzis sistemis ̀ dapyrobili~ planetebis Sesaxeb. 

filmidan da me-4 cxrilidan ( ) pla-ixileT danarTi

netebis maxasiaTeblebis Sesaxeb miRebuli infor-

maciis gamoyenebiT dawereT ese `mzis sistemis sa-

ocrebebi~. 
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1. ratom aris, rom cocxali da ara-
cocxali arsebebi dedamiwis zeda-
piridan afrenis Semdeg usasrulo 
sivrceSi ar mifrinaven?

2. gadaixazeT sqema ( ) sa-a
muSao rveulSi da Cawe-
reT planetebis dasaxe-
lebebi sididis Sesaba-
misad. 

proeqti

 leqsikoni

1

samuSaos msvleloba: 1. ori buSti erTnair 
zomamde gabereT da 40-50 sm. sigrZis ZafebiT 
moukariT Tavi. 2. gadausviT maT Salis naWeri. 
3. orive Zafis bolo erT xelSi daiWireT da 
SeecadeT, buStebi Tavisuflad daekidon ( ). a
imsjeleT movlenaze, romelsac akvirdebiT. 
4. darCenili ori buStic erTnair zomamde 
gabereT da Tavi ZafiT moukariT. 5. gauxaxu-
neT buStebi erTmaneTs, Zafis boloebi sxva-
dasxva xelSi daiWireT da buStebi erTmaneTs 
miuaxloeT ( ). b
imsjeleT kvleviTi samuSaos Sedegebze:
● ra SemTxvevaSi ganizidaven da ra SemTx-

vevaSi miizidaven buStebi erTmaneTs?

● rogor SeuZliaT buStebs erTmaneTze moq-
medeba Sexebis gareSe?

rogor urTierTqmedeben sxeulebi?
samuSaosTvis saWiroa: buStebi (4 cali), Zafi, 
Salis naWeri.

sxeulebis irgvliv arsebobs ___. 

amis gamo sxeulebs Soris aRiZvreba 

___. mas ___ xasiaTi aqvs. ___ war-

moiSva dedamiwis da sxva planetebis 

mzesTan urTierTqmedebis gamo.

gravitaciuli urTierTqmedeba
mzis sistema
gravitaciuli veli
miziduloba

1

2

3

4

5

6

7

8

nawili 4. urTierTqmedeba da moZraoba

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

gravitaciuli urTierTqmedeba _ damaxasiaTebelia samyaroSi arseb-
uli yvela sxeulisTvis, romelsac gaaCnia masa. vinaidan sxeulebs 
gravitaciuli veli aqvs, isini erTmaneTs izidaven. 
planeta _ ciuri sxeuli, romelic brunavs mzis an sxva varskvlavis 
irgvliv. 
bunebrivi Tanamgzavri _ ciuri sxeuli, romelic brunavs planetis 
irgvliv. 
asteroidi _ mcire planeta, romelic brunavs mzis irgvliv. 

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

a

a

a

b
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● rogor SeuZliaT buStebs erTmaneTze moq-
medeba Sexebis gareSe?

rogor urTierTqmedeben sxeulebi?
samuSaosTvis saWiroa: buStebi (4 cali), Zafi, 
Salis naWeri.

sxeulebis irgvliv arsebobs ___. 

amis gamo sxeulebs Soris aRiZvreba 

___. mas ___ xasiaTi aqvs. ___ war-
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gravitaciuli urTierTqmedeba
mzis sistema
gravitaciuli veli
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nawili 4. urTierTqmedeba da moZraoba
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SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

gravitaciuli urTierTqmedeba _ damaxasiaTebelia samyaroSi arseb-
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a

a
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sxeulebs, romlebic xangrZlivad inarCuneben magnitur Tvisebebs, 
magnitebi ewodeba. arsebobs bunebrivi da xelovnuri magnitebi. 
magnitebi izidavs rkinis sxeulebs ( ). bunebaSi arsebobs mudmivi a
magnitebi. zogierT nivTierebas SesaZlebelia SevZinoT magnituri 
Tvisebebi (mag., rkinas). laboratoriebSi aseTi damagnitebuli sxeulebi 
gamoiyeneba. isini, rogorc wesi, ori saxisaa: nalisebri da zolisebri ( ). b
manituri isari da kompasis isari _ patara magnitebia. magnitis boloebs 
magnitis polusebi ewodeba. polusebze magnituri veli ufro Zlieria. 

magnitebs ori polusi aqvs: CrdiloeTi (N) da samxreTi (S). magnitis 
erTnairi polusebi ganizideba, xolo sxvadasxva polusebi miizideba. 

1

1. riT gansxvavdeba eleqtruli urTierTqmedeba gravitaciuli ur-
TierTqmedebisgan? 2. ratom izidavs furclis zogierT naWers Tmaze 
gaxaxunebuli kalami? 3. romeli buStebi ganizidaven erTmaneTs ( )?a, b, g

8180

nivTierebis erT-erTi mniSvnelovani 

Tvisebaa ___. am SemTxvevaSi amboben, 

rom sxeuli ___. eleqtruli muxti Tavis 

irgvliv warmoqmnis ___. is iwvevs 

daeleqtroebul sxeulebs Soris ___. 

eleqtruli veli
damuxtvis unari
eleqtruli urTierTqmedeba
daeleqtroeba

21.     magnituri urTierTqmedeba

sabina naCuqar kompass xan marjvniv atrialebs, xan 

marcxniv da Zalian gakvirvebulia. igi eubneba ufros 

Zmas, arifs _ me-6 klasis moswavles: `arif, Cemi xelsaw-

yo, mgoni, gafuWda, amdens vatrialeb aqeT-iqiT, isari ki 

ar moZraobs, sul erT mxares aris mimarTuli~. 

nalisebri magnitizolisebri 
magniti 

● marTalia Tu ara, rom kompasi gafuWda?

● ratom aCvenebs misi isari mudmivad erTsa da imave mimarTulebas?

2

nawili 4. urTierTqmedeba da moZraoba

xaxunis dros eleqtronebi Salis naWridan buStze ga-
dadian. eleqtronebis dakargvis gamo naWeri dadebi-
Tad daimuxteba, xolo buSti, romelic zedmet eleq-
tronebs SeiZens, daimuxteba uaryofiTad ( ). radgan a
orive buSti erTnairi niSnis muxtiT eleqtrovdeba, 
isini erTmaneTs ganizidaven ( ). buStebis erTmaneTTan b
xaxunis SemTxvevaSi erTi maTgani dadebiTad imuxteba, 
xolo meore _ uaryofiTad. radgan buStebi sxvada-
sxvasaxeliani muxtebiT daeleqtrovda, isini erTma-
neTs miizidaven ( ). g

amrigad, imis mixedviT, rogoria daeleqtroebuli 
sxeulebis muxtis niSani, eleqtruli urTierTqmedeba 
sxeulebs Soris vlindeba mizidvis an ganzidvis saxiT. 

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

ra SeityveTra SeityveTra SeityveT

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

moZravi furclebi
samuSaosaTvis saWiroa: rveulis furceli, saweri kalami (an plast-
masis savarcxeli), Salis an abreSumis qsovili. 
samuSaos msvleloba: 1. daWeriT furceli patara naWrebad. 2. gau-
sviT kalami Salis qsovils an Tqvens Tmas da 
garkveul manZilze miuaxloeT qaRaldis naWrebs. 
daakvirdiT da imsjeleT imis Sesaxeb, ra moxda. 
imsjeleT kvleviTi samuSaos Sedegebze:
● ra aris kalamTan furclis naWrebis mizidvis mizezi?

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

magnituri urTierTqmedeba
samuSaosTvis saWiroa: magnituri (kompasis) is-
rebi, romelic wamocmulia wvetian sadgamze, 
(ori cali), zolisebri magniti, sakancelario 
samagrebi (8-10 cali), furceli. 
samuSaos msvleloba: 
pirveli etapi. 1. dayareT samagrebi furcelze. 2. magniti zevidan 
miuaxloeT samagrebs da aamoZraveT maTi zedapiris gaswvriv. Tqveni 
dakvirvebebi ganixileT megobrebTan. 
meore etapi. 1. moaTavseT ori magnituri isari wvetian sadgamebze da 
miuaxloeT erTmaneTs erTnairi feris boloebiT. 2. miuaxloeT is-
rebi erTmaneTs gansxvavebuli feris boloebiT. 
imsjeleT kvleviTi samuSaos Sedegebze:
● ra amoZravebs samagrebs magnitis miaxloebis dros? 

● ratom ganizideba magnitis erTnairi feris boloebi, 
xolo gansxvavebuli feris boloebi miizideba?

● ra daskvnebis gakeTeba SeiZleba am kvlevis Semdeg?

g

gba

b

a

a
b
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sxeulebs, romlebic xangrZlivad inarCuneben magnitur Tvisebebs, 
magnitebi ewodeba. arsebobs bunebrivi da xelovnuri magnitebi. 
magnitebi izidavs rkinis sxeulebs ( ). bunebaSi arsebobs mudmivi a
magnitebi. zogierT nivTierebas SesaZlebelia SevZinoT magnituri 
Tvisebebi (mag., rkinas). laboratoriebSi aseTi damagnitebuli sxeulebi 
gamoiyeneba. isini, rogorc wesi, ori saxisaa: nalisebri da zolisebri ( ). b
manituri isari da kompasis isari _ patara magnitebia. magnitis boloebs 
magnitis polusebi ewodeba. polusebze magnituri veli ufro Zlieria. 

magnitebs ori polusi aqvs: CrdiloeTi (N) da samxreTi (S). magnitis 
erTnairi polusebi ganizideba, xolo sxvadasxva polusebi miizideba. 
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damuxtvis unari
eleqtruli urTierTqmedeba
daeleqtroeba

21.     magnituri urTierTqmedeba

sabina naCuqar kompass xan marjvniv atrialebs, xan 

marcxniv da Zalian gakvirvebulia. igi eubneba ufros 

Zmas, arifs _ me-6 klasis moswavles: `arif, Cemi xelsaw-

yo, mgoni, gafuWda, amdens vatrialeb aqeT-iqiT, isari ki 

ar moZraobs, sul erT mxares aris mimarTuli~. 

nalisebri magnitizolisebri 
magniti 

● marTalia Tu ara, rom kompasi gafuWda?

● ratom aCvenebs misi isari mudmivad erTsa da imave mimarTulebas?
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nawili 4. urTierTqmedeba da moZraoba
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dadian. eleqtronebis dakargvis gamo naWeri dadebi-
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orive buSti erTnairi niSnis muxtiT eleqtrovdeba, 
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amrigad, imis mixedviT, rogoria daeleqtroebuli 
sxeulebis muxtis niSani, eleqtruli urTierTqmedeba 
sxeulebs Soris vlindeba mizidvis an ganzidvis saxiT. 
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samuSaosaTvis saWiroa: rveulis furceli, saweri kalami (an plast-
masis savarcxeli), Salis an abreSumis qsovili. 
samuSaos msvleloba: 1. daWeriT furceli patara naWrebad. 2. gau-
sviT kalami Salis qsovils an Tqvens Tmas da 
garkveul manZilze miuaxloeT qaRaldis naWrebs. 
daakvirdiT da imsjeleT imis Sesaxeb, ra moxda. 
imsjeleT kvleviTi samuSaos Sedegebze:
● ra aris kalamTan furclis naWrebis mizidvis mizezi?

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

magnituri urTierTqmedeba
samuSaosTvis saWiroa: magnituri (kompasis) is-
rebi, romelic wamocmulia wvetian sadgamze, 
(ori cali), zolisebri magniti, sakancelario 
samagrebi (8-10 cali), furceli. 
samuSaos msvleloba: 
pirveli etapi. 1. dayareT samagrebi furcelze. 2. magniti zevidan 
miuaxloeT samagrebs da aamoZraveT maTi zedapiris gaswvriv. Tqveni 
dakvirvebebi ganixileT megobrebTan. 
meore etapi. 1. moaTavseT ori magnituri isari wvetian sadgamebze da 
miuaxloeT erTmaneTs erTnairi feris boloebiT. 2. miuaxloeT is-
rebi erTmaneTs gansxvavebuli feris boloebiT. 
imsjeleT kvleviTi samuSaos Sedegebze:
● ra amoZravebs samagrebs magnitis miaxloebis dros? 

● ratom ganizideba magnitis erTnairi feris boloebi, 
xolo gansxvavebuli feris boloebi miizideba?

● ra daskvnebis gakeTeba SeiZleba am kvlevis Semdeg?

g

gba

b

a

a
b

  Ç
ap üçün deyil



2

1

moZraoba da energia

fotoebze aRbeWdilia gogona saqanelaze ( ), velosipedisti ( ) da a b
avtomobili ( ) moZraobis sxvadasxva momentSi. es kadrebi gada-g
Rebulia 0,3 wamis intervaliT. 
yuradRebiT daakvirdiT fotoebs da ipoveT maT Soris msgavseba da 
gansxvaveba. 
imsjeleT kvleviTi samuSaos Sedegebze:
● ra niSnebis mixedviT SeiZleba gansazRvra, rom gogona, velosi-

pedisti da avtomobili moZraoben?

● riT gansxvavdeba maTi moZraoba erTmaneTisgan?

urTierTqmedeba, romelsac magnituri 
veli warmoqmnis, aris rogorc mizid-
vis, ise ganzidvis saxis. dedamiwa didi 
magnitia. kompasis isris CrdiloeTi po-
lusi yovelTvis dedamiwis Crdiloe-
Tiskenaa mimarTuli, xolo isris samxre-
Ti polusi _ dedamiwis samxreTisken. es 
niSnavs, rom dedamiwis CrdiloeTiT de-
damiwis magnituri velis samxreTi po-
lusia, xolo dedamiwis samxreTiT _ deda-
miwis magnituri velis CrdiloeTi polusi. 

dakvirveba magnituri velis moqmedebaze 
samuSaosTvis saWiroa: zolisebri magniti, rkinis naqlibi, muyaos 
furceli. 
samuSaos msvleloba: 1. magidaze moTavsebul zolisebr magnits daa-
fareT muyaos furceli. 2. dayareT rkinis naqlibi muyaos furcel-
ze da fanqriT frTxilad daakakuneT. 3. samuSao rveulSi CaixateT 
rkinis naqlibiT muyaoze gamosaxuli suraTi. 
imsjeleT kvleviTi samuSaos Sedegebze:
● ra daskvnis gakeTeba SeiZleba rkinis naq-

libiT gamosaxuli suraTis formis mixedviT?

● magnitis romel nawilSia misi veli ufro Zlieri?

1. dazianebulia Tu ara sabinas kompasi? ratom? 2. riT gansxvavdeba 
magnituri urTierTqmedeba gravitaciuli urTierTqmedebisagan? 3. su-
raTze warmodgenilia urikebi maTze moTavsebuli zolisebri mag-
nitebiT. romeli urikebi miizideba da romeli _ ganizideba ( da )?a  b

___ sxeulebis mizidvis Tviseba aqvs. imis 

gamo, rom is Tavis irgvliv qmnis ___, rkinis 

sxeulebTan da sxva magnitebTan ___. magnits 

aqvs ori polusi: ___ (N) da ___ (S). erTnairi 

___ erTmaneTisgan ganizideba, sxvadasxva ___ 

erTmaneTisken miizideba.

N SS N N SNS
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magnitis polusebi
magniti
urTierTqmedeba
CrdiloeTi polusi
magnituri veli
samxreTi polusi

W
S

dedamiwis 
samxreTi 
magnituri 
polusi

dedamiwis 
CrdiloeTi 
geografiuli 
polusi

dedamiwis 
CrdiloeTi 
magnituri 
polusi

dedamiwis 
samxreTi 
geografiuli 
polusi

22. meqanikuri moZraoba
yoveldRiur cxovrebaSi mudmivad vakvirdebiT sxvadasxva moZra-
obas: caSi _ Citebisa da TviTmfrinavebis frenas, zRvaSi _ gemebis 
curvas, gzebze _ adamianebisa da manqanebis gadaadgilebas, mdina-
reebis dinebas da sxv. 
moZraobaa yvelgan: ujredebis moZraoba cocxal organizmebSi, 
sisxlis moZraoba venebSi, sxeulis Semadgeneli atomebisa da 
molekulebis sxvadasxva saxis moZraoba…

iciT Tu ara, rom moZraoba materiis ZiriTadi Tvisebaa? fizika 
sxvadasxva saxis moZraobas Seiswavlis. erT-erTi maTgani meqanikuri 
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moZraoba da energia
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meqanikuri moZraobisTvis SegviZlia gavakeToT aseTi daskvna:

meqanikuri moZraoba aris sxeulis mdebareobis cvlileba sxva sxeu-

lebis mimarT. 
Tu sxeuli ar icvlis mdebareobas garemomcveli sxeulebis mimarT, 

is uZrav mdgomareobaSia. 
moZraoba xdeba garkveuli wiris gaswvriv. wirs, romelsac Semo-

wers sxeuli moZraobis dros, traeqtoria ewodeba. moZraobis traeq-

toriis forma SeiZleba iyos mrudwiruli da wrfivi. arsebobs meqani-

kuri moZraobis ramdenime saxe ( ). b

wrfivi 
moZraoba

mrudwiruli 
moZraoba

wriuli 
moZraoba

brunviTi 
moZraoba

rxeviTi 
moZraoba

8584

iciT Tu ara, rom?iciT Tu ara, rom?iciT Tu ara, rom?
● erTi mimarTulebiT moZraobas mowesrigebuli moZraoba ewodeba. 

xSirad aseT moZraobas denas an dinebas uwodeben. magaliTad, sisxlis 
moZraoba venebSi, wylis moZraoba mdinareebSi, navTobis _ milebSi, 
qaris qrola da sxv. es yvela mowesrigebuli moZraobaa. zogjer am 
moZraobis aseTi gamoTqmebiT gamoxataven: ̀ venebSi sisxli miedineba~, 
`milSi navTobi miedineba~, ̀ qari haeris nakadia~ da sxv. 

SeviswavloT sxeulis moZraoba
samuSaosTvis saWiroa: urika (an saTamaSo 
manqana), saxazavi, plastilini, furceli 

(A4), fanqari, magnitebi. 
samuSaos msvleloba:
1. dadeT saxazavi furcelze da fanqriT 

aRniSneT danayofi 15. 
2. plastilinisgan gamoZerweT xe da daa-

magreT am danayofTan. 
3. urikis amoZraveba daiwyeT skalis da-

nayofidan _ 30. amisTvis erTi magniti 
moaTavseT urikaze, xolo meore mag-
niti miuaxloeT mas ( ). a

4. daakvirdiT urikis moZraobas. 

1.  ra aris traeqtoria?

2. kvleviTi samuSao 1-is fotoebis mixedviT gamoTvaleT dro, ro-

melic dasWirda gadaadgilebisTvis gogonas saqanelaze, velosipe-

distsa da avtomobils. 

3. moiyvaneT mrudwiruli moZraobis magaliTebi. 

___ _ es aris sxeulis mdebareobis cvlileba 
sxva sxeulebis mimarT. Tu sxeuli garemomcveli 
sxeulebis mimarT ar moZraobs, amboben, rom sxe-
uli ___ mdgomareobaSia. ___ xdeba sxvadasxva 
wiris gaswvriv. ___ ewodeba wirs, romelsac sxe-
uli Semowers moZraobis dros. traeqtoriis 
formis mixedviT arsebobs ___ da ___ moZraoba. 

imsjeleT kvleviTi samuSaos Sedegebze:
● gansazRvreT, romeli sxeulebis mimarT da rogor traeqtoriaze 

xdeba es moZraoba. 

moZraoba
mrudwiruli
traeqtoria
uZraoba
wrfivi
meqanikuri 
     moZraoba

pirvel rigSi, imisaTvis, rom ganvsazRvroT, moZraobs sxeuli Tu 

ara, unda SevarCioT iseTi sxva sxeuli, rom SevZloT gansaxilveli 

moZraobis Seswavla mis mimarT. magaliTad, sportsmenisTvis es SesaZ-

loa iyos sarben bilikTan mdgomi mwvrTneli an niSnuli, warweriT 

`starti~. meore, unda ganvsazRvroT, icvleba Tu ara sxeulis 

mdebareoba SerCeuli sxeulis mimarT. 

SegviZlia davinaxoT sportsmenis mdebareobis cvlileba 

mwvrTnelis mimarT. es cvlileba naCvenebia wiTeli isriT ( ). a

finiSistarti

nawili 4. urTierTqmedeba da moZraoba

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao
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b
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zafxulis cxel dReebSi saRamos monaber qars sigrile moaqvs. 

zamTarSi qaris motanili haeris masebi temperaturis dawevas iwvevs. 

bevr Senobas cxeli wylis saSualebiT aTboben. 

23.    siTburi moZraoba

● rogor vrceldeba siTbo?

● ra aris siTburi moZraoba?

● rogor xdeba siTburi moZraoba bunebaSi?

8786

cxeli wyali moZraobs, gadaaqvs 
siTbo da acxelebs milis mezobel 
ubnebs, romlebsac gaivlis.

3

kvlevam gvaCvena, rom siTbos gadatana xdeba nivTierebis gadaadgile-

basTan erTad da es procesi mimdinareobs garkveuli TanmimdevrobiT:

spirtquris 
ali acxelebs 
mils

mili 
acxelebs 
wyals

1 2

ratom xdeba wylis wrebrunva? am kiTxvaze pasuxis gasacemad 

SevadaroT civi da cxeli wylis doneebi. cxeli wylis done ufro 

maRalia, vidre civisa (a, b), radgan gacxelebisas nivTierebis mole-

kulebs Soris urTierTqmedeba izrdeba, urTierTSejaxebis Semdeg 

iciT  Tu  ara,  rom?iciT  Tu  ara,  rom?iciT  Tu  ara,  rom?
● ingliselma botanikosma robert brounma, romelic mikroskopiT 
akvirdeboda yvavilis mtvris nawilakebis moZraobas wyalSi, 
saintereso movlena aRmoaCina: mtvris nawilakebi ise iqceodnen, 
rogorc cocxali arsebebi. isini ganuwyvet-
liv da uwesrigod moZraobdnen texil tra-
eqtoriaze. mogvianebiT dadginda, rom yva-
vilis mtvris nawilakebis qaosuri (uwesrigo) 
moZraobis mizezi aris maTze wylis moleku-
lebis ganuwyveteli dajaxeba. e.i. wylis mo-
lekulebi qaosurad moZraoben. molekule-
bis qaosur moZraobas mecnierebma siTburi 
moZraoba uwodes. 

isini metad Sordebian erTmaneTs, rac iwvevs nivTierebis gafar-

Toebas. amis Sedegad nivTierebis simkvrive wylis am nawilSi mcir-

deba. civi wylis simkvrive ucvleli rCeba. amitom ufro mZime civi 

wyali aamoZravebs Tbil wyals da mas zeviT gandevnis. xdeba nivTie-

rebis siTburi moZraoba. nivTierebis mier siTbos gadatanas konveq-
cia ewodeba. 

`zRvebis moZraoba~. yvela okeane urTierTkavSirSia Tbili da civi 
dinebebis arsebobis gamo. civi dinebebi polarul zRvebSi warmo-
iSoba da okeanis fskeris gaswvriv gadaadgildeba. Tbili dinebebi 
ki tropikul da ekvatorul zRvebSi warmoiSoba da okeanis 
zedapirze gadaadgildeba. dinebebi erTmaneTs ereva da yovelive 
cocxals JangbadiTa da mineraluri marilebiT uzrunvelyofs, 
romlebic yvela zRvasa da okeaneSi gadaaqvs. dinebebi gansazRvravs 
dedamiwis klimats, gavlenas ax-
dens kontinentebisa da okeaneebis 
temperaturaze. magaliTad, gol-
fstrimis Tbili dineba, romelic 
karibis zRvaSi warmoiSoba, evro-
pis sanapiros rom miaRwevs, mniS-
vnelovnad arbilebs mis klimats. 
labradoris civi dineba ki, rome-
lic ruseTis Crdilo-aRmosav-
leT da amerikis SeerTebuli Sta-
tebis CrdiloeT nawils acivebs, 
amkacrebs am teritoriebis kli-
mats. 

civi 

dinebebi

Tbili 

dinebebi

nawili 4. urTierTqmedeba da moZraoba

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

ris gamo gadaadgildeba wyali?
samuSaosTvis saWiroa: specialuri formis mi-
nis mili, spirtqura (an sanTeli), wyali (0,5 l), 
sakvebi saRebavi. 
samuSaos msvleloba:
1. CaasxiT milSi wyali, rogorc naCvenebia su-
raTze ( ). a
2. milis erT muxlSi CayareT mcireodeni sakvebi saRebavi da spirt-
quriT gaaTbeT es muxli ( ). b
3. dafiqrdiT da imsjeleT 
milis muxlebSi wylis donis 
cvlilebis mizezze, agreTve 
movlenaze, romelic milis 
Seferil muxlSi xdeba ( ). g
imsjeleT kvleviTi samuSaos 
Sedegebze:
● ratom izrdeba wylis done milis muxlebSi milis gacxelebis 

dros?

● romeli mimarTulebiT vrceldeba wylis Seferadeba milSi? 
ratom?

es sainteresoaes sainteresoaes sainteresoa

a b g

  Ç
ap üçün deyil



1

zafxulis cxel dReebSi saRamos monaber qars sigrile moaqvs. 

zamTarSi qaris motanili haeris masebi temperaturis dawevas iwvevs. 

bevr Senobas cxeli wylis saSualebiT aTboben. 

23.    siTburi moZraoba

● rogor vrceldeba siTbo?

● ra aris siTburi moZraoba?

● rogor xdeba siTburi moZraoba bunebaSi?

8786

cxeli wyali moZraobs, gadaaqvs 
siTbo da acxelebs milis mezobel 
ubnebs, romlebsac gaivlis.

3

kvlevam gvaCvena, rom siTbos gadatana xdeba nivTierebis gadaadgile-

basTan erTad da es procesi mimdinareobs garkveuli TanmimdevrobiT:

spirtquris 
ali acxelebs 
mils

mili 
acxelebs 
wyals

1 2

ratom xdeba wylis wrebrunva? am kiTxvaze pasuxis gasacemad 

SevadaroT civi da cxeli wylis doneebi. cxeli wylis done ufro 

maRalia, vidre civisa (a, b), radgan gacxelebisas nivTierebis mole-

kulebs Soris urTierTqmedeba izrdeba, urTierTSejaxebis Semdeg 

iciT  Tu  ara,  rom?iciT  Tu  ara,  rom?iciT  Tu  ara,  rom?
● ingliselma botanikosma robert brounma, romelic mikroskopiT 
akvirdeboda yvavilis mtvris nawilakebis moZraobas wyalSi, 
saintereso movlena aRmoaCina: mtvris nawilakebi ise iqceodnen, 
rogorc cocxali arsebebi. isini ganuwyvet-
liv da uwesrigod moZraobdnen texil tra-
eqtoriaze. mogvianebiT dadginda, rom yva-
vilis mtvris nawilakebis qaosuri (uwesrigo) 
moZraobis mizezi aris maTze wylis moleku-
lebis ganuwyveteli dajaxeba. e.i. wylis mo-
lekulebi qaosurad moZraoben. molekule-
bis qaosur moZraobas mecnierebma siTburi 
moZraoba uwodes. 

isini metad Sordebian erTmaneTs, rac iwvevs nivTierebis gafar-

Toebas. amis Sedegad nivTierebis simkvrive wylis am nawilSi mcir-

deba. civi wylis simkvrive ucvleli rCeba. amitom ufro mZime civi 

wyali aamoZravebs Tbil wyals da mas zeviT gandevnis. xdeba nivTie-

rebis siTburi moZraoba. nivTierebis mier siTbos gadatanas konveq-
cia ewodeba. 

`zRvebis moZraoba~. yvela okeane urTierTkavSirSia Tbili da civi 
dinebebis arsebobis gamo. civi dinebebi polarul zRvebSi warmo-
iSoba da okeanis fskeris gaswvriv gadaadgildeba. Tbili dinebebi 
ki tropikul da ekvatorul zRvebSi warmoiSoba da okeanis 
zedapirze gadaadgildeba. dinebebi erTmaneTs ereva da yovelive 
cocxals JangbadiTa da mineraluri marilebiT uzrunvelyofs, 
romlebic yvela zRvasa da okeaneSi gadaaqvs. dinebebi gansazRvravs 
dedamiwis klimats, gavlenas ax-
dens kontinentebisa da okeaneebis 
temperaturaze. magaliTad, gol-
fstrimis Tbili dineba, romelic 
karibis zRvaSi warmoiSoba, evro-
pis sanapiros rom miaRwevs, mniS-
vnelovnad arbilebs mis klimats. 
labradoris civi dineba ki, rome-
lic ruseTis Crdilo-aRmosav-
leT da amerikis SeerTebuli Sta-
tebis CrdiloeT nawils acivebs, 
amkacrebs am teritoriebis kli-
mats. 

civi 

dinebebi

Tbili 

dinebebi

nawili 4. urTierTqmedeba da moZraoba

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

ris gamo gadaadgildeba wyali?
samuSaosTvis saWiroa: specialuri formis mi-
nis mili, spirtqura (an sanTeli), wyali (0,5 l), 
sakvebi saRebavi. 
samuSaos msvleloba:
1. CaasxiT milSi wyali, rogorc naCvenebia su-
raTze ( ). a
2. milis erT muxlSi CayareT mcireodeni sakvebi saRebavi da spirt-
quriT gaaTbeT es muxli ( ). b
3. dafiqrdiT da imsjeleT 
milis muxlebSi wylis donis 
cvlilebis mizezze, agreTve 
movlenaze, romelic milis 
Seferil muxlSi xdeba ( ). g
imsjeleT kvleviTi samuSaos 
Sedegebze:
● ratom izrdeba wylis done milis muxlebSi milis gacxelebis 

dros?

● romeli mimarTulebiT vrceldeba wylis Seferadeba milSi? 
ratom?

es sainteresoaes sainteresoaes sainteresoa

a b g
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bunebaSi ___ gadatana xdeba nivTierebis moZ-
raobiT. nivTierebis gacxelebis dros ___, ro-
melTaganac is Sedgeba, gadaadgildebian da 
Sordebian erTmaneTs. amitom xdeba nivTiere-
bis ___. nivTierebis molekulebi iwyeben ___ 
nivTierebis gacxelebis aridan civi arisken. 
siTbos gadatanas nivTierebis saSualebiT ___ 
ewodeba. ___ saxlebSi, sadac gaTbobis cen-
tralizebuli sistemaa, aixsneba konveqciiT. 

1. riT gansxvavdeba siTburi moZraoba meqanikurisgan?

2. ratom gvciva gril oTaxSi pirvel rigSi fexebze?

8988

romel nivTierebaSi gaivlis eleqtruli deni?
samuSaosTvis saWiroa: eleqtruli batarea, SemaerTebeli sadenebi, 
naTura, momWerebi, xis joxi, plastmasis joxi, lursmani, mariliani 
da distilirebuli (gamoxdili) wyali, wyali limonis wveniT, alu-
minis sadeni da skoCi. 
samuSaos msvleloba:
1. SeaerTeT, rogorc naxatzea naCvenebi, batarea, naTura da sade-

nebi. daamagreT momWerebi sadenebis Tavisufal boloebze. 
2. SeamowmeT, ainTeba Tu ara naTura, Tu sadenebis momWerebs erT-

maneTTan SevaerTebT, rigrigobiT: xis joxiT, lursmniT, plast-
masis joxiT, aluminis sadeniT ( ). a

3.  gaimeoreT cda: ise, rom erTmaneTs ar SeaxoT, momWerebi CauSviT rig-
rigobiT: WurWelSi mariliani, limoniani da distilirebuli wyliT. 

nivTiereba naTura anTia naTura ar anTia

24. eleqtruli moZraoba. eleqtruli deni 
sityvebs `eleqtroba~ da 

`eleqtruli deni~ xSirad vi-

yenebT yofiT situaciebSi. 

warmoidgineT, rom Tqvens 

binaSi moulodnelad Sewyvi-

tes eleqtroenergiis mowo-

deba. ra moxdeba? romeli 

xelsawyoebi Sewyvets muSa-

obas?

● televizoris muSao-
bisTvis mis Cangals 
kedelze rozetSi 
rTaven. ra miewo-
deba rozets?

● ra gadaaqvs sade-

nebs, romlebic ma-

Ral boZebzea daki-

debuli?

molekulebi
moZraoba
gafarToeba
haeris wrebrunva
konveqcia
siTbo

4. dakvirvebis Sedegad miRebuli SedegebiT SeavseT samuSao rve-

ulSi daxazuli cxrili: 

1. ra gairkva momWerebis sxvadasxva nivTierebiT dakavSirebis 
Semdeg?

2. cxrilSi moyvanilma romelma nivTierebam gamoiwvia naTuris 
naTeba? romeli nivTierebis gamoyenebis dros ar ainTo naTura?

3. romeli nivTierebebia eleqtruli denis gamtari da romeli ara?

warmodgenilia oTaxebis gaTbobis ori sqema ( ): marcxena oTaxi a, b
batareiT Tbeba, romelic fanjris qvemoTaa ( ), marjvena oTaxi _ a
kondicioneriT ( ). b
rogor xdeba warmoqmnili siTbos moZraoba oTaxebSi?

a b

nawili 4. urTierTqmedeba da moZraoba

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba

ra SeityveTra SeityveTra SeityveT

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

a
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a

  Ç
ap üçün deyil



2

9190

metalebSi warmoadgens atomebisgan Tavisufali 
eleqtronebis mowesrigebul moZraobas. eleqtruli 
batareis `+~ da `_~ polusebis metalis sadeniT Se-
erTebisas Tavisufali eleqtronebi iwyeben mowesri-
gebul gadaadgilebas ̀ +~ polusisken ( ). aseT SemTxve-a
vaSi amboben, rom nivTierebaSi eleqtruli deni aRiZra. 
arsebobs iseTi nivTierebebi, romlebSic eleqtruli 
deni ar aRiZvreba. amas Tqven daakvirdiT kvleviTi 
samuSaos dros. 
eleqtruli deni siTxeebSi (xsnarebSi) dadebiTi da 
uaryofiTi ionebis mimarTuli moZraobaa ( ). b

Tqven ukve iciT, rom nebismieri dineba nawilakebis mowesrigebuli 
moZraobaa garkveuli mimarTulebiT. dineba aRiZvreba maSin, roca 
arsebobs nawilakebi, romelTac SeuZliaT, Seasrulon mowesrigebuli 
moZraoba.

eleqtruli denis moqmedeba
samuSaosTvis saWiroa: batarea, Se-
maerTebeli sadenebi, naTura, webo-
vani lenti (skoCi) da kompasi. 

samuSaos msvleloba: 1. sadenebis sa-

SualebiT SeaerTeT batarea da na-

Tura. moaTavseT kompasi sadenis 

qveS, rogorc naxatzea naCvenebi ( ).a

___ aris damuxtuli nawilakebis mowes-
rigebuli moZraoba. eleqtruli deni me-
talebSi aris ___ mimarTuli moZraoba, 
xolo siTxeebSi _ ___ da ___ ionebis _  
mimarTuli moZraoba. 

1. romel nivTierebaSi ar gaivlis eleqtruli deni?

a) sveli xe

b) mSrali xe

g) plastmasis kalami

d) metalis kalami

e) mariliani wyali

v) forToxlis wveni

z) spilenZis rgoli

2. denis gavlis romeli magaliTebi SegiZliaT moiyvanoT?

3. ra aris eleqtruli deni metalebSi?

4. riT gansxvavdeba dadebiTi ioni uaryofiTi ionisagan?

eleqtruli deni
Tavisufali eleqtronebi
dadebiTi ioni
uaryofiTi ioni

2. sadenebis Tavisufali bo-
loebi miaerTeT erTmaneTs, 
mere daaSoreT. naTura ain-
Teba, Semdeg _ Caqreba. da-
akvirdiT am dros kompasis 
isars ( ). b

eleqtruli deni damuxtuli nawilakebis mowesrigebuli moZraobaa. 

– +

– +

eleqtruli denis gatarebis unaris mixedviT, nivTierebebi gayofi-
lia eleqtruli denis gamtarebad da eleqtruli denis aragamtarebad. 
mag., metalebi eleqtruli denis kargi gamtarebia. eleqtruli deni 

eleqtruli batarea eleqtruli denis wyaroa. mas ori po-
lusi aqvs: `+~ da `_~. `_~ polusze didi raodenobiT Tavi-
sufali eleqtronebi grovdeba, xolo `+~ polusze eleqt-
ronebis raodenoba umniSvneloa. amitom sadenebis saSuale-
biT batareis polusebTan naTuris mierTebisas eleqtronebi 
mowesrigebulad gadaadgildebian eleqtronebi `_~ 
polusidan naTuris gavliT mowesrigebulad gadaadgil-
debian `+~ polusisken, aRZraven eleqtrul dens da naTura 
iwyebs naTebas. 

+

–

imsjeleT kvleviTi samuSaos Sedegebze:
● ra mimarTulebas aCvenebs kompasis isari, roca sadenebis boloebi 

erTmaneTTan mierTebuli ar aris (naTura ar anaTebs)? 

● rogor icvleba kompasis isris mdebareoba sadenebis erTmaneTTan 
mierTebisa da daSorebis dros?

● eleqtruli denis romeli moqmedebis unari aRmoaCineT am kvle-
viTi samuSaos dros?

nawili 4. urTierTqmedeba da moZraoba

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

iciT Tu ara, rom?iciT Tu ara, rom?iciT Tu ara, rom?

ra SeityveTra SeityveTra SeityveT

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

a

b

a

b

  Ç
ap üçün deyil



2

9190

metalebSi warmoadgens atomebisgan Tavisufali 
eleqtronebis mowesrigebul moZraobas. eleqtruli 
batareis `+~ da `_~ polusebis metalis sadeniT Se-
erTebisas Tavisufali eleqtronebi iwyeben mowesri-
gebul gadaadgilebas ̀ +~ polusisken ( ). aseT SemTxve-a
vaSi amboben, rom nivTierebaSi eleqtruli deni aRiZra. 
arsebobs iseTi nivTierebebi, romlebSic eleqtruli 
deni ar aRiZvreba. amas Tqven daakvirdiT kvleviTi 
samuSaos dros. 
eleqtruli deni siTxeebSi (xsnarebSi) dadebiTi da 
uaryofiTi ionebis mimarTuli moZraobaa ( ). b

Tqven ukve iciT, rom nebismieri dineba nawilakebis mowesrigebuli 
moZraobaa garkveuli mimarTulebiT. dineba aRiZvreba maSin, roca 
arsebobs nawilakebi, romelTac SeuZliaT, Seasrulon mowesrigebuli 
moZraoba.

eleqtruli denis moqmedeba
samuSaosTvis saWiroa: batarea, Se-
maerTebeli sadenebi, naTura, webo-
vani lenti (skoCi) da kompasi. 
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25. energia 

mdinareebis dinebas, avtomobilebisa da sayofacxovrebo teqnikis 
muSaobas, aseve siTbosa da Cveni sxeulebis moZraobas uzrun-
velyofs energia. Tanamedrove teqnikuri progresis misaRwevad ada-
mianebi Cvens planetaze arsebul sxvadasxva saxis energias iyeneben _ 
Cveulebrivi koconis energiidan mzis energiamde. 

romeli sxeulia ufro energotevadi?
samuSaosTvis saWiroa: daxrili sibrtye, xis Zelaki, foladis bur-
Tula, saxazavi. 
samuSaos msvleloba:
1. moaTavseT Zelaki daxrili sibrtyis win. 

2. CamoagoreT foladis burTula daxril sibrtyeze jer N werti-

lidan, Semdeg _ M wertilidan. orive SemTxvevaSi gansazRvreT, 
ramdeniT gadaadgildeba xis Zelaki ( ). a
3. jgufSi imsjeleT dakvirvebisa da gazomvis Sedegebze. 
imsjeleT kvleviTi samuSaos Sedegebze:

N 

M

energia gansazRvravs sxeulebis urTierTqmedebasa da moZraobas. 
urTierTqmedebisa da moZraobis sxvadasxva saxes sxvadasxva saxis 
energia Seesabameba: meqanikuri, Sinagani (siTburi), eleqtromagni-
turi, atomuri da sxv. 

● meqanikuri energia gansazRvravs meqanikur urTierTqmedebasa da 
moZraobas. 

● Sinagani (siTburi) energia gansazRvravs nivTierebis Semadgeneli 
atomebisa da molekulebis moZraobasa da urTierTqmedebas. 

● eleqtromagnituri energia gansazRvravs damuxtuli nawilakebis 
moZraobasa da urTierTqmedebas. 

● atomuri energia gansazRvravs atomis birTvis urTierTqmedebas 

sxva nawilakebTan. 

energiis umTavresi Tvisebaa erTi saxidan meore saxis energiad 

gardaqmnis unari. adamianebi iyeneben energiis am Tvisebas. magaliTad, 

eleqtroenergiis gardaqmna sxvadasxva saxis energiad farTod 

gamoiyeneba yofa-cxovrebaSi. 

mzis batareebi
(mzis energia)

eleqtruli energia

hidroeleqtrosadguri 
(hesi) (wylis meqanikuri 
energia)

gazze, navTobsa da qvanaxSirze 
momuSave Tboeleqtrosadgurebi
(Sinagani energia)

qarisa da Termuli wylebis energia

(geizerebi)

atomuri eleqtrosadguri (aes)
(atomuri energia)

energiis gardaqmna

ra amoZravebs spirals?
samuSaosTvis saWiroa: kvadratuli for-

mis furceli (13 sm x 13 sm), fanqari, 
makrateli, Zafi (20 sm), eleqtroga-
macxelebeli (an magidis naTura). 
samuSaos msvleloba:
1. daxateT furcelze spirali da ga-
moWeriT ( ). a
2. gaaZvrineT Zafi spiralis centrSi da 
ganaskveT. 
3. CamokideT spirali eleqtrogamacxe-
leblis Tavze ( ) da daakvirdiT mov-b
lenas. 

imsjeleT kvleviTi samuSaos Sedegebze:
● ratom iwyebs brunvas gamacxeleblis 

Tavze dakidebuli spirali? 

● romeli energiis gardaqmna moxda am 
movlenis dros?

spiralis 
gamoWra

● magram ra aris energia?

qaRaldis 
spirali

gamacxelebeli

nawili 4. urTierTqmedeba da moZraoba

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

● romeli wertilidan Camogore-
bisas gadaaadgilebs ufro met 
manZilze burTula xis Zelaks? 
ratom?

● energiis romeli saxe iwvevs bur-
Tulis moZraobasa da Zelakis ga-
daadgilebas?

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

a a

b
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gazze, navTobsa da qvanaxSirze 
momuSave Tboeleqtrosadgurebi
(Sinagani energia)

qarisa da Termuli wylebis energia

(geizerebi)

atomuri eleqtrosadguri (aes)
(atomuri energia)

energiis gardaqmna

ra amoZravebs spirals?
samuSaosTvis saWiroa: kvadratuli for-

mis furceli (13 sm x 13 sm), fanqari, 
makrateli, Zafi (20 sm), eleqtroga-
macxelebeli (an magidis naTura). 
samuSaos msvleloba:
1. daxateT furcelze spirali da ga-
moWeriT ( ). a
2. gaaZvrineT Zafi spiralis centrSi da 
ganaskveT. 
3. CamokideT spirali eleqtrogamacxe-
leblis Tavze ( ) da daakvirdiT mov-b
lenas. 

imsjeleT kvleviTi samuSaos Sedegebze:
● ratom iwyebs brunvas gamacxeleblis 

Tavze dakidebuli spirali? 

● romeli energiis gardaqmna moxda am 
movlenis dros?

spiralis 
gamoWra

● magram ra aris energia?

qaRaldis 
spirali

gamacxelebeli

nawili 4. urTierTqmedeba da moZraoba

kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

● romeli wertilidan Camogore-
bisas gadaaadgilebs ufro met 
manZilze burTula xis Zelaks? 
ratom?

● energiis romeli saxe iwvevs bur-
Tulis moZraobasa da Zelakis ga-
daadgilebas?

SeZenili codnis gamoyenebaSeZenili codnis gamoyenebaSeZenili codnis gamoyeneba
kvleviTi samuSaokvleviTi samuSaokvleviTi samuSao

a a

b
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___ gansazRvravs sxeulebis urTierT-
qmedebasa da maT moZraobas. arsebobs 
___ sxvadasxva ___. energias, romelic 
warmoiqmneba meqanikuri moZraobisa da 
urTierTqmedebis dros, ewodeba ___. 
___ _ es aris energia, romelic warmo-

1. ra aris warmodgenili naxatze? ra saxis energiaa gamoyenebuli da 
ra mizniT?

2. moiyvaneT erTi saxis energiis meore saxis energiad gardaqmnis maga-
liTebi. 

3. ra aris energiis umniSvnelovanesi Tviseba?

energia
meqanikuri energia
eleqtruli energia
atomuri energia
Sinagani energia
energiis saxeebi

1. naxatze warmodgenil romel sxeulebs Soris arsebobs urTierTqmedeba?

3. ra gadascems gravitaciul urTierTqmedebas sxeulebs?
a. fizikuri veli     b. eleqtroni   g. ioni    d. gravitaciuli veli 

a) a  da b     b) b  da  g     g) mxolod  d    d) a  da  d     e) mxolod  a

4. monaxeT swori gasasvleli xazebis gaswvriv moZraobiT da imis 

mixedviT, WeSmaritia (W) Tu mcdari (m) ujrebSi Cawerili gamo-

naTqvamebi.

cxeni SexebiT 
urTierTqmedebis 
gareSe darbis. 

siTburi moZraoba 
qaosuri moZraobaa. 

gravitaciuli 
urTierTqmedeba
mxolod didi masis
sxeulebs Soris xdeba. 

urTierTmoqmed 
sxeulebs 
urTierTqmedebis
energia aqvs.

molekulebs Sorisac 
arsebobs
urTierTqmedeba. 

erTi sxeulis moqmedeba 
meoreze iwvevs sawinaaR-
mdego moqmedebas meore 
sxeulis mxridan.

gasasvleli 1

m

W
m

W

W

m

W

m

W

m

W

m

W

m

Semajamebeli davalebebi

2. naxatebze naCvenebia sxvadasxva saxis moZraoba. moZraobis saxisa da 
traeqtoriis mixedviT gaarkvieT Sesabamisoba:
1. meqanikuri moZraoba. 2. siTburi moZraoba. 3. warmosaxviTi 
traeqtoria. 4. xiluli traeqtoria. 

TviTmfrinavebis 
frena

Tevzis 
curva

molekulebis 
qaosuri moZraoba 

burTis 
moZraoba

sxeuli mxolod axlos 
ganlagebul sxeulebTan 
urTierTqmedebs. 

iqmneba nivTierebis Semadgeneli molekulebis moZraobisa da urTi-
erTqmedebis dros. ___ _ es aris energia, romelic warmoiqmneba 
damuxtuli nawilakebis moZraobisa da urTierTqmedebis dros. ___ _ 
es aris energia, romelic warmoiqmneba atomis birTvTan ufro mcire 
nawilakebis urTierTqmedebis dros. 

ra SeityveTra SeityveTra SeityveT
sakvanZo sityvebisakvanZo sityvebisakvanZo sityvebi

SeamowmeT Tqveni codnaSeamowmeT Tqveni codnaSeamowmeT Tqveni codna

gasasvleli 2

gasasvleli 3

gasasvleli 4

gasasvleli 5

gasasvleli 6

gasasvleli 7

gasasvleli 9

a b g

a b g d
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cxrili 4. planetebis zogierTi maxasiaTebeli

weli dRe

mzisgan 
daSoreba
(milioni km)

diametri
(aTasi km)

mzis irgvliv erTi 
sruli brunis droplanetebi

(km/wm)

moZraobis 
siCqare

 »0,3

 »0,6
 »1,0
 »1,8
 »12,0
 »29,4
 »84,0
 »165,0

 »88

 »225

 »366
 »687
 »4332
 »10 760
 »30 685
 »60 190

 »60

 »108 

 »150 
 »228
 »778
 »1 427  
 »2 870
 »4 497neptuni

merkuri

venera

dedamiwa

marsi
iupiteri

saturni

urani

 »4,9

 »12,1
 »12,8
 »6,8

 »143
 »120
 »51,8
 »49,5

  » 48

 »35
 »30
 »24
 »13
 »10
 »7
 »5,6

cxrili 3. zogierTi nivTierebis simkvrive
simkvrive

nivTiereba

mzesumziras zeTi 930
distilirebuli wyali
rZe
Tafli
foladi
spilenZi
vercxliswyali
oqro
alumini

0,93
1000
1030
1350
7800
8900
13600
19300
2700

1,00
1,03
1,35
7,80
8,90
13,60
19,30
2,70

sazomi erTeulebi
koeficientebi

1000 000

1000

0,1

0,01

0,001

mega- 

kilo-

deci-

santi-

mili-

pirobiTi aRniSvna

mega

k

d

s

m

Tanamamravlidasaxeleba

cxrili 1. sigrZis sazomi erTeulebis koeficientebis aRniSvna

cxrili 2. erTeulTa saerTaSoriso sistema (SI)

danarTi

sigrZe

masa

dro

absoluturi temperatura

denis Zala

nivTierebis raodenoba

sinaTlis Zala

l
m

t

T

I

sidide

metri

kilogrami

wami

kelvini

amperi

moli

kandeli

erTeuli

dasaxeleba pirobiTi aRniSvna dasaxeleba

v

pirobiTi aRniSvna

IF

erTeulTa saerTaSoriso sistemis (SI) ZiriTadi erTeulebi

3
kg/m 3

g/sm

1 m = 1000 000 mmega

1 m = 1000 mk

1 m = 0, 1 md

1 m = 0, 01 ms

1 m = 0, 001 mm

m
kg

wm

K
a

moli

kandeli
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Üzeyir Hacıbəylinin,

 Əhməd Cavadındır.

Azərbaycan! Azərbaycan!
Ey qəhrəman övladın şanlı Vətəni!
Səndən ötrü can verməyə cümlə hazırız!
Səndən ötrü qan tökməyə cümlə qadiriz!
Üçrəngli bayrağınla məsud yaşa!
Minlərlə can qurban oldu!
Sinən hərbə meydan oldu!
Hüququndan keçən əsgər
Hərə bir qəhrəman oldu!

Sən olasan gülüstan,
Sənə hər an can qurban!
Sənə min bir məhəbbət
Sinəmdə tutmuş məkan!

Namusunu hifz etməyə,
Bayrağını yüksəltməyə
Cümlə gənclər müştaqdır!
Şanlı Vətən! Şanlı Vətən!
Azərbaycan! Azərbaycan! 

Musiqisi 
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