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avtorisgan

  Sen siaxlis winaSe dgaxar _ fizikis Seswavlas iwyeb _ da rogorc yoveli siaxlis Secnobisas, 
axlac garkveuli sirTuleebis gadalaxva mogiwevs.  imisaTvis, rom saxelmZRvanelo SenTvis 
sasargeblo gzamkvlevi gaxdes, gTavazob ramdenime rCevas:

	 paragrafi yovelTvis yuradRebiT waikiTxe;
	 teqstis dazepirebis nacvlad, gaiazre misi Sinaaarsi da Seamowme, ramdenad gaige sakiTxis arsi. 

amisaTvis damatebiTi kiTxvebisa da savarjiSoebis nawilSi mocemul kiTxvebs Seni sityvebiT 
upasuxe, Semdeg ki Seecade, amocanebi amoxsna.  es Teoriuli codnis praqtikulad gamoyenebaSi 
dagexmareba;

	 fizika eqsperimentuli mecnierebaa. mis Sesamecneblad aucilebelia, Cven TviTon CavataroT 
cdebi da dakvirvebebi. Seecade, saxelmZRvaneloSi aRwerili cdebi damoukideblad an 
megobrebTan erTad Caataro. cdebis Sedegebis gaanalizeba da damoukideblad gamotanili 
daskvnebi dagexmareba, ukeT gaigo movlenis arsi. gaxsovdes, mniSvnelovania ara marto 
samecniero Teoriis daswavla, aramed im gzis gavla, romliTac mecnierebi garkveul das­
kvnamde mividnen;

	 Tu am gzaze rame gagiWirda, es imas niSnavs, rom saWiro kanonebisa Tu fizikuri sididee­
bis arsi ukeT unda gaiazro. daxmarebisTvis megobrebs an pedagogebs mimarTe… mTavaria, 
kiTxvebis dasma ar mogeridos… kiTxvebs codnis maZiebeli adamianebi svamen, amitom dasvi 
kiTxvebi da merwmune, maTze pasuxebs aucileblad miiReb.

axla ki cota ram Tavad saxelmZRvanelos Sesaxeb: saxelmZRvaneloSi mocemuli masala Sengan 
aqtiur monawileobas moiTxovs. am mizniT  masSi CarTulia mravalferovani aqtivobebi, romelTagan 
nawili individualuri muSaobisTvisaa gankuTvnili (aseTebi logoTi ar aris aRniSnuli), nawili ki 
_ wyvilebSi da jgufuri muSaobisaTvis. maTi amocnoba ar gagiWirdeba, radgan TiToeuli maTgani 
wignSi Sesabamisi simboloTia (logoTi) aRniSnuli.

informacia, romelic ferad fonzea mocemuli, savaldebulo ar aris. is mxolod maTTvisaa 
gankuTvnili, visac gansakuTrebulad ainterebs konkretuli sakiTxi (es kvleviT samuSaoebsa da 
proeqtebsac exeba). da kidev: 

cdebis Catarebisas gaxsovdes: upirvelesi usafrTxoebis dacvaa. yuradReba miaqcie gamafrTxi­
lebel niSnebs da gamoiyene saWiro aRWurviloba. usafrTxoebis zomebis dacva agaridebs garkveul 
usiamovnebebs, romlebic zogierTi cdis Catarebas sdevs Tan. warmatebebs gisurveb!
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wyvilebSi samuSao

jgufuri samuSao

saintereso,  
damatebiTi informacia

saSinao davaleba

cdis Catareba sifrTxiles 
moiTxovs! 

davaleba da misi nomeri 
(Tu logo ar adevs, is individualuri samuSaoa)

sakvlevi kiTxvebi da kvlevis 
Sedegad gamotanili daskvnebi;

?
!

gamafrTxilebeli niSnebi

cxeli zedapiri

momwamvleli nivTiereba

cecxlsaSiSia

vardnili sxeulebis safrTxe

msxvrevadi WurWeli

mCxvletavi sagnebi

1

cdis Catarebisas saWiro aRWurviloba:

winsafari

niRabi

xelTaTmanebi

damcavi saTvale
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Tema I

saubari 

fizikis 

Sesaxeb

fizikis saTaveebTan

sityva `fizika~ berZnulad bu­
nebas niSnavs da pirvelad is Zv. w. 
IV saukuneSi berZeni filosofos­
is, aristoteles, SromebSi gaCnda. 
aristotele (sur.1) Zveli drois 
udides moazrovned iTvleba.  
uzarmazaria misi mecnieruli 
memkvidreoba, romelic  moicavs 
istorias, politikas, astrono­
mias, biologias, fizikas, logikas, 
eTikas, fsiqologias, poetikas  da 
sxv. 

aristotele legendaruli mxe­
darTmTavris, aleqsandre make­
donelis, maswavlebeli iyo. make­
doneli ambobda: `mamaCemma miboZa 
sicocxle, xolo aristotelem_ 
yvelaferi, rac sicocxles aZlevs 
fass.~

aristoteles moZRvrebas eklesiac ki aRiarebda da mas­
Si odnavi eWvis Semtans sikvdiliT sjida. jer kidev Cv. 
w.1500 wels ambobdnen: `swavluli rom iyo, aristotele 
unda icode zepirad. misi gageba aucilebeli araa, magram 
masSi daeWveba mkrexelobaa.~ saukuneebis ganmavlobaSi 
cota vinmes Tu eyo siTamame, rom aristoteles moZRvre­
bis sawinaaRmdego azri gamoeTqva…

mxolod me-17 saukuneSi didma italielma mecnierma 
galileo galileim gabeda da eWvi Seitana aristoteles 
mTeli rigi Sexedulebebis WeSmaritebaSi.  galileis mTa­
vari dasayrdeni ama Tu im Teoriis WeSmaritebis damtki­
cebaSi eqsperimentuli kvleva iyo, maSin, roca aristo­
tele bunebis movlenebis mxolod aRweriT Semoifargle­
boda da mis Sexedulebebs eqsperimentulad ganmtkicebuli 
safuZveli ar hqonda.

`mecnierebaSi erTi ubralo cdiT dasabuTeba bevrad 
metad fasobs, vidre aTasi avtoriteti erTad~  _ ambobda 
galilei, Tavis legendarul cdebs (romelTa monawile 
male Tavad gaxdebi) atarebda da mecnierebis istoriaSi 
Sevida, rogorc eqsperimentuli fizikis fuZemdebeli. am 
wignis furclebze xSirad Sexvdebi galileosa da aris­
toteles `kamaTs~, eqsperimentisa da Teoriuli kvle­
vis dapirispirebas da Seityob kidec, vis mxareze iqneba  
simarTle...

sur.1
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fizika _ mecniereba

bunebis Sesaxeb

dReidan Sen fizikis Seswavlas iwyeb da, albaT, giCndeba kiTxvebi: ra aris 
fizika? ras Seiswavlis is? ra saWiroa misi codna? 

cxadia, yvela kiTxvaze pasuxs erTbaSad ver miiReb, TandaTanobiT ki _ aucile­
blad. jerjerobiT daviwyoT imiT, rom fizika SenTvis arc ise ucxoa: bevri ram, 
rac fizikis sferodanaa, Sen bunebismetyvelebis gakveTilebze iswavle. ukve ici, 
rom TviT sityva fizikac bunebas niSnavs da is, rogorc bunebismetyvelebis erT-
erTi dargis aRmniSvneli termini, pirvelad berZenma filosofosma aristotelem 
Zv. w. IV saukuneSi gamoiyena. 

`filosofia~ sibrZnis siyvaruls niSnavs da rogorc mecniereba, imdroin­
deli samyarosaTvis misawvdomi codnis yvela sferos moicavda. mogvianebiT ki, 
roca bunebaze dakvirvebis Sedegad uzarmazari codna dagrovda, filosofias 
gamoeyo calkeuli mecnierebebi, romlebic garkveuli niSniT gaerTianebul 
bunebriv movlenebs, anu bunebaSi mimdinare cvlilebebs, Seiswavlis. ase gaCnda 
bunebis Semswavleli sxvadasxva mecniereba: fizika, qimia, biologia, geografia, 
astronomia.

 

sur. 1. wylis vardna, elva -fizikuri movlenebia

bunebaSi mimdinare uamravi movlenidan fizika mxolod nawils, fizikur mov­
lenebs Seiswavlis. aseTebia, magaliTad: CanCqeridan wylis vardna, caze cisar­
tyelas warmoqmna, wvima, Tovli, elva, TviTmfrinavis moZraoba, wylis duRili, 
aorTqleba, magnitis mier rkinis mizidva da a. S. erTi sityviT, Znelad Tu mo­
Zebni bunebaSi movlenas, romlis axsnasac fizikis kanonebi ar udevs safuZvlad. 

fizikas gansakuTrebuli adgili uWiravs sxva sabunebismetyvelo mecnierebebs 
Soris, radgan, mis gareSe bevri movlena ver aixsneba. magaliTad, geografiaSi 
fizikis kanonebiT xsnian, ratom miedineba mdinareebi, rogor warmoiqmneba qari, 
ratom xdeba miwisZvrebi. 

astronomebi Seiswavlian ciur sxeulebs, magram mxolod fizikis daxmarebiT 
SeuZliaT, gascen pasuxi kiTxvebs: rogor anaTebs varskvlavebi? ratom moZraoben 
planetebi mzis garSemo? ratom aris mTvare dedamiwis Tanamgzavri?

swored fizika exmareba biologebs, axsnan, rogor moZraoben cxovelebi, 
rogor gamoscemen isini bgerebs da rogor ismenen maT; rogor aris mowyobili 

1.1
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mxedvelobis organoebi, rogor mie­
dineba sisxli sisxlZarRvebSi, rogor 
mimdinareobs sunTqvis procesi, rogor 
iwovs mcenare tens dedamiwidan Reros 
daxmarebiT da a. S.

aRsaniSnavia qimiisa da fizikis mWid­
ro urTierTkavSiric, radgan  xSirad 
fizikuri da qimiuri movlenebi erT­
droulad mimdinareobs.  

fizikis gareSe warmoudgenelia 
Tanamedrove teqnikis ganviTarebac: 
fizikis kanonebis daxmarebiT iqmneba 
sxvadasxva  daniSnulebis manqanebi, rom­
lebic adamians fizikur da gonebriv 
Sromas umsubuqebs (SegiZlia, daasaxelo 
romelime maTgani?)

da mainc, ratomaa saWiro fizikis 
codna SenTvis? yuradRebiT daakvirdi 
me-2 sur.-s da aRwere, ras xedav masze. 

diax, es sapnis buStebia. cxadia, arc 
Sen da arc Sens Tanatols, romelic ase 
xalisiT beravs maT, eWvi odnavac ki ar 
geparebaT, rom isini mxolod da mxolod  sapnis brWyviala buStebia da meti 
araferi! arada, mecnierTa uzarmazari armia swavlobs am buStebis Tvisebebs da 
swored Txeli apkebis fizika (sapnis buStic xom Txeli apkia!) gaxda safuZveli 
Tanamedrove mikroeleqtronikisa, romlis miRwevebsac dRes farTod iyeneben 
sayofacxovrebo teqnikasa da samedicino aparaturaSi, radiosa da televiziaSi, 
kompiuterSi, telefonSi da a.S. 

ase rom, swored fizika dagexmareba bunebis mravali saidumlos amoxsnaSi, 
gaswavlis dakvirvebas, fiqrs  da damerwmune, rom Sen SeZleb ubralo sagnebSi, 
Cveulebriv movlenebSi mTeli samyaro dainaxo... odesme ki iqneb Senc gxvdes 
wilad axali aRmoCenis, axali gamogonebis bedniereba. 

gaqvs ki amis survili? maS, gadaSale wigni!

fizika _ mecniereba

bunebis Sesaxeb

moamzade prezentacia  erT-erT Temaze: 
1.	`fizikis gansakuTrebuli roli sabunebismetyvelo mecnierebebs 

Soris~.
2.	`fizika Cvens yofa-cxovrebaSi~.
	 warmoadgine prezentacia  klasis winaSe flipCartis an eleqtronuli 

prezentaciis programa Power Point-is gamoyenebiT.

fizika _ mecniereba bunebis Sesaxeb       1.1. 

sur. 2. 
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1.2

gaiTvaliswine, sxeuls, nivTierebisgan gansxvavebiT, forma aqvs. fizikaSi zogierTi 
amocanis ganxilvisas WurWelSi Casxmuli wyali, balonSi CatvirTuli Jangbadi da a. S.  
ganixileba, rogorc sxeuli, miuxedavad imisa, rom wyali,  Jangbadi nivTierebebia. 

 mecnierebaSi yvelafers, rac samyaroSi, Cven garSemo arsebobs, materia hqvia. 
amboben, rom materialuria yvela sxeuli da nivTiereba, romlisganac es sxeulebi 
Sedgeba. materialuria, anu isini realurad arsebobs da Cveni SegrZnebis organoeb­
ze moqmedebs. materialuria bgerac, sinaTlec da eleqtruli denic, miuxedavad 
imisa, rom maT sxeulebs ar uwodeben.

3   materiis erT-erTi ZiriTadi Tviseba misi cvalebadobaa. gaixsene, 
bunebaSi yovelgvar cvlilebas movlena ewodeba da maTgan mxolod nawilia 
fizikuri movlena. daasaxele fizikuri movlenebis magaliTebi. dafiqrdi: 
ra icvleba Sen mier dasaxelebul fizikur movlenebSi? icvleba Tu ara 
nivTiereba? gadaitane samuSao rveulSi cxrili da Seavse:

fizikuri movlenebis Seswavlisas fizika sakuTar enas iyenebs: bunebaSi ar­
sebul nebismier sagans fizikuri sxeuli an, ubralod, sxeuli ewodeba, xolo 
imas, risganac sxeuli Sedgeba _ nivTiereba. 

2  dafiqrdi: CamoTvlilTagan romeli sityva aRniSnavs fizikur sxeuls, 
romeli _ nivTierebas. cxrili gadaitane samuSao rveulSi da Seavse.
tyvia, relsi, mTvare, spirti, makrateli, magida, carcis natexi, 
TviTmfrinavi, spilenZi, mze, magniti, planeta, vercxli, meteori, qaRal­
dis furceli, traqtori, zeTis wveTi, gamoxdili wyali, rkina, wylis 
wveTi, vercxlis beWedi, vercxliswyali.

fizikuri sxeuli. nivTiereba. 			 

fizikuri da qimiuri movlenebi

1   
a) mimoixede garSemo da CamoTvale Sen irgvliv arsebuli sagnebi; 
b) daakvirdi TiToeul maTgans da Seecade gamoicno, risganaa isini 
damzadebuli.

fizikuri sxeulia:                                         nivTierebaa (masalaa):

maS ase, fizikur movlenebSi nivTiereba ar icvleba. icvleba nivTierebis 
agregatuli mdgomareoba, sxeulis zoma da forma. nivTierebaTa gardaqmnebs da 
am gardaqmnaTa Tanmxleb movlenebs qimia Seiswavlis. zogadad, fizikuri movle­
nebisgan gansxvavebiT, qimiur movlenebSi mosalodnelia nivTierebis feris, sunis 
cvlileba, naleqis warmoqmna an airis gamoyofa. 

	fizikuri movlena	 ra Seicvala?	 Seicvala Tu ara 
			   nivTiereba?

ar Cawero wignSi

ar Cawero wignSi
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sxvadasxva nivTierebas gansxvavebuli fizikuri Tvisebebi aqvs. magaliTad, 
zogi nivTiereba denis kargi gamtaria, zogi advilad orTqldeba, zogi siTbos 
ukeT inarCunebs da a.S. 

fizika, fizikuri movlenebis garda, nivTierebaTa fizikur Tvisebebsac Seiswav­
lis. nivTierebaTa Tvisebebis codna ki saSualebas gvaZlevs, isini Cven sasar­
geblod gamoviyenoT, zogjer ki usiamovno SemTxvevebic aviciloT Tavidan.
cnobilia, rom gayinvisas wylis moculoba izrdeba. swored amas iTvaliswineben, 
roca sayinuleSi wyals Tavdaxuruli minis WurWliT ar inaxaven (rogor fiqrob, 
ratom iqcevian ase?).

4   imsjele, rogori movlenebia gamosaxuli suraTebze (sur. 1-7), fizi­
kuri Tu qimiuri? axseni, ratom fiqrob ase.

Sens yoveldRiur cxovrebaSi uamravi movlena xdeba, romlebisTvisac 
aqamde SeiZleba yuradReba arc ki migiqcevia. magaliTad, roca diliT 
wyals aaduReb, finjanSi Caasxam, Cayri masSi yavas, Saqars da siamovnebiT 
miirTmev, cxadia, arc ki fiqrob, rom amasobaSi bevr fizikur movlenaze 
SeiZleboda dakvirveba. 

erTi sityviT, daakvirdi da aRmoaCine Sen garSemo mimdinare uamravi 
movlena. aRwere, rogor mimdinareobs isini da Seecade gaarkvio, romeli 
maTgania fizikuri movlena. es Seni pirveli kvleva iqneba, romelsac 
fizikaSi Caatareb da imedia, Zalian bevr saintereso da aqamde Sen­
Tvis `uCinar~ movlenas Tavidan aRmoaCen. Seajame kvlevis Sedegebi da 
moamzade

Tema prezentaciisTvis:  `fizika, romliTac dRe iwyeba~.
warmoadgine prezentacia  klasis winaSe flipCartis an eleqtronuli 
prezentaciis programa Power Point-is gamoyenebiT.

fizikuri sxeuli. nivTiereba. 			 

fizikuri da qimiuri movlenebi

fizikuri sxeuli. nivTiereba. fizikuri da qimiuri movlenebi       1.2. 

sur.1. foTlebi gayviTlda sur.2. naTura anaTebs sur.3. wyali gaiyina

sur.4. magnitma rkinis 
sxeuli miizida

sur.6. comi afuvdasur.5. wyalSi fan-
qari gadatexili Cans

sur.7. avtomobilebi 
moZraoben

5  	moifiqre sxva SemTxvevebi, roca nivTierebaTa Tvisebebis winaswari 
codna adamianebs safrTxis Tavidan acilebaSi exmareba.
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cda II

 
1   gadaiwere mocemuli winadadebebi samuSao rveulSi. mravalwertilis 

nacvlad Casvi saWiro sityvebi:    Tbil SenobaSi yinuli ................; yinvis 
dros gubeebSi wyali ................; magniti rkinis sxeulebs .............; wvimis 
Semdeg caze zogjer ....................... Cndeba; wyalSi SegviZlia, sakuTari 
.................... davinaxoT; mzian dRes gaumWvirvale sagans ................ aqvs; 
Tu qvas xels gavuSvebT, igi dedamiwaze ................ .
Turme ramdeni ram gcodnia fizikaSi! gaixsene, kidev romel movlenaze 
gicdia dakvirveba?

diax, bevri movlenis Sesaxeb codna adamianma dakvir­
vebis Sedegad miiRo. mecnierebic dakvirvebiT iwyeben 
ucnobi movlenis Seswavlas, Semdeg isini gamoTqvamen 
varauds, hipoTezas da cdiloben axsnan, ratom xdeba 
esa Tu is movlena, rogor warimarTeba SemdgomSi igi, 
ra mohyveba mas da a. S. Tumca xSirad movlenis Sesas­
wavlad mxolod masze dakvirveba sakmarisi ar aris. 
amitom mecnierebi  cdas, eqsperiments atareben da 
movlenis kvleva-Ziebas xelovnurad Seqmnil pirobebSi, 
laboratoriaSi,  agrZeleben. 

fizikas eqsperimentul mecnierebas uwodeben, 
radgan bunebis movlenebze dakvirvebis Sedegad 
gamoTqmuli hipoTezis WeSmaritebas mecnierebi au­
cileblad eqsperimentis saSualebiT amowmeben. Tu 
eqsperimentiT hipoTezis WeSmariteba damtkicdeba, es 
ukve axal aRmoCenaze miuTiTebs! mecnierebis istoria 
uamrav SemTxvevas icnobs, roca saukuneebis ganmav­

lobaSi aRiarebuli Sexedulebebi cdiT ar dadasturda. SemdgomSi Cven bevr 
aseT faqts gavecnobiT. axla ki CavataroT cdebi, raTa davrwmundeT, ramdenad 
aucilebelia Cven mier gamoTqmuli varaudis (romlis WeSmaritebaSic xSirad 
eWvi ar gvepareba) eqsperimentulad Semowmeba.  

plastmasis ori erTnairi carieli boTli iatakidan erTnair si­
maRleze aswie. gamoTqvi varaudi: romeli boTli davardeba ufro 
swrafad, Tu maT erTdroulad gauSveb xels?  
Caatare cda da Seamowme: gamarTlda Tu ara Seni varaudi? 

sur.1. `mecnierebaSi erTi 
ubralo cdiT dasabuTeba 
bevrad metad fasobs, vidre 
aTasi avtoriteti erTad~.  
galileo  galilei. 
1564-1642 ww.

cda I

aavse erTi boTli wyliT. 
savse da carieli boTlebi iatakidan kvlav erTnair simaRleze aswie. 
gamoTqvi varaudi: romeli boTli davardeba ufro swrafad, Tu maT 
erTdroulad gauSveb xels? 
Seamowme eqsperimentulad: gamarTlda Tu ara Seni varaudi?

1.3 rogor Seiswavlian fizikur 	

movlenebs

nu gagikvirdeba, aseT Secdomas TviT aristotelec uSvebda!
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aristotele amtkicebda, rom msubuqi sxeuli ufro nela vardeba, vidre 
mZime, galileo galileim ki mis mtkicebaSi eWvi Seitana: 

_ rogor moiqceva vardnisas ori sxeuli, msubuqi da mZime, Tu maT erTad 
SevkravT? _ dasva SekiTxva galileim da msjeloba ganagrZo (mravalwertilis 
nacvlad igulisxme sityvebi: `nela~ an `swrafad~): 

_ Tu msubuqi sxeuli ufro nela vardeba, vidre mZime, maSin msubuqma 
sxeulma mZime sxeulis moZraoba unda  Seanelos, amitom orive erTad ufro 
................. daeSveba, vidre calke aRebuli mZime sxeuli. 

meore mxriv, erTad Sekruli ori sxeuli kidev ufro mZimea, vidre 
TiToeuli maTgani cal-calke. amitom erTad Sekruli orive sxeuli ufro 
............... daeSveba, vidre calke aRebuli mZime sxeuli. gamodis, rom  erTad 
Sekruli sxeulebis vardna erTsa da imave dros kidec neldeba da kidec 
Cqardeba, rac SeuZlebelia. gamosavali mxolod erTia: 

_ unda vivaraudoT, rom  sxeulebis vardnis dro maT simZimeze damokidebuli 
ar aris!

galilei mixvda, rom sxeulebis vardnaze mniSvnelovan gavlenas axdenda 
haeri, e. i. eqsperimenti sxvadasxva simZimis, magram erTnairi formisa da 
zomis sxeulebze unda Catarebuliyo, raTa haers Tavisi `Sesworeba“ ar 
Seetana movlenis mimdinareobaSi. am varaudis dasamtkiceblad mecnierma 
fizikis istoriaSi pirveli eqsperimenti Caatara da swored amitom iTvleba 
is  eqsperimentuli fizikis fuZemdeblad. gadmocemis Tanaxmad, ori erTnairi 
formisa da zomis, magram sxvadasxva simZimis (80 kg-iani da 200 g-iani) birTvi 

galileim pizis daxrili koSkidan erTdroulad Camoagdo... orive 
birTvi erTdroulad daeca dedamiwaze! (am cdis naxva SegiZliaT 
virtualur laboratoriaSi, misamarTze: hhttp://demonstrations.wolfram.
com/GalileosExperimentAtTheLeaningTowerOfPisa/

am eqsperimentiT galileim sabolood daamtkica, rom sxeulTa vardnis 
dro ar aris damokidebuli maT simZimeze. es rom namdvilad asea, amaSi Tavadac 
advilad darwmundebi, Tu aseT cdas Caatareb: aiRe qaRaldis ori erTnairi  
furceli da erTi  daWmuWne. gaiTvaliswine, rom furclebis simZime erTnairia 
da gamoTqvi varaudi: erTdroulad daecema Tu ara orive furceli iatakze, 
Tu maT erTsa da imave simaRleze aswev da orive maTgans erTdroulad gauSveb 
xels? Caatare cda da Seamowme: gamarTlda Tu ara Seni varaudi? ratom? Seni 
azriT, ra aris amis mizezi?

warmoidgine, rom furclebze cdas uhaero sivrceSi, vakuumSi, atareb. 
rogor fiqrob, cdis Sedegi iseTive iqneba Tu ara? ratom fiqrob ase? 

es ukve hipoTezaa _ varaudi, azri, romlis WeSmaritebasac damtkiceba 
sWirdeba.

am hipoTezis damtkiceba eqsperimentiT verc galileim SeZlo, radgan im 
dros ar arsebobda saSualeba, romliTac vakuums Seqmnidnen. 

aseTi eqsperimenti mogvianebiT genialurma ingliselma fizikosma isaak 
niutonma Caatara: man minis grZel  milSi oqros moneta da bumbuli 
moaTavsa, haeri amotumba da mili gadmoabruna... orive sxeuli milis 
fskerze erTdroulad daeSva! (ix. cda virtualur laboratoriaSi, 
misamarTze: https://www.vascak.cz/data/android/physicsatschool/
templateimg.php?s=gp_newtonova_trubice&l=ru )

rogor Seiswavlian fizikur movlenebs       1.3. 
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diax, dakvirvebebi da cdebis Catareba TiTqmis yovelTvis fizikuri sididee­
bis gazomvebTanaa dakavSirebuli, romlebic raodenobrivad axasiaTebs fizikur 
movlenebsa da sxeulTa fizikur Tvisebebs. 

fizikuri sididea yvelaferi, ris gazomvac SeiZleba, magaliTad, fizikuri si­
dideebia manZili, dro, masa, farTobi, moculoba, temperatura da a. S. 

fizikur sidides aqvs ricxviTi mniSvneloba da erTeuli:  magaliTad, vTqvaT, gazom­
vis Sedegad miiRes, rom sxeulis moZraobis dro 10 wm-ia. am CanawerSi ̀ 10~ _ drois 
ricxviTi mniSvnelobaa, `wm~ ki _ drois erTeulis, wamis, Semoklebuli aRniSvna.

fizikuri sididis ricxviTi mniSvneloba erTeulis arCevazea damokidebuli, 
magaliTad, Tu magidis sigrZe 1m-ia, SeiZleba iTqvas, rom is aseve 100 sm-is an 
1000 mm-is tolia.

fizikuri sididis erTeulebi jer kidev uZveles droSi gaCnda, roca adamianebs 
dasWirdaT, gaezomaT dro, manZili, WurWlis moculoba, miwis nakveTis farTobi, 
sxvadasxva sxeulis masa. vaWrobis ganviTarebasTan erTad ufro da ufro aucile­
beli xdeboda sxvadasxva sxeulis sigrZis, moculobis, masis erTmaneTTan Sedareba 
(rogor fiqrob, ratom?). 

erTi da imave fizikuri sidideebis (magaliTad, sxvadasxva sxeulis masis 
an sigrZis) Sesadareblad SemoiRes sazomi erTeulebi, romelTac SemdgomSi 
sidideTa erTeulebi ewoda.

istoriulad sxvadasxva qveynaSi erTi da imave sididis gansxvavebuli sazomi 
erTeuli gaCnda. magaliTad, saqarTveloSi sigrZis Zalze gavrcelebuli sazomi 
iyo mtkaveli, romelic gaSlili xelis mtevnis neksa da cers Soris manZilis tolia. 
ruseTSi sigrZis erTeulad miRebuli iyo arSini _ manZili Sua TiTis wveridan 
idayvamde, holandiuri duimi cera TiTis, xolo inglisuri futi fexis terfis 
sigrZes utoldeboda. sxvadasxvagvari sazomi erTeulebi ara marto sxvadasxva 
qveynebs Soris savaWro urTierTobebs aferxebda, aramed erTi qveynis SigniTac 
ki srul gaugebrobas qmnida: magaliTad, feodalur saxelmwifoSi sigrZis er­

gaixsene, rogor daamtkica galileo galileim 
sxeulTa vardnaze aristoteles Sexedulebis 
mcdaroba? ra daaskvna man? 

warmoidgine, rom galilei xar da pizis koSkSi 
im legendarul cdas atareb, romliTac sau­
kuneebis ganmavlobaSi WeSmaritebad miCneuli 
mosazreba unda gadaamowmo. 

ar dagaviwydes, rom aristotele udidesi 
avtoritetia da arc ise advilia, daarwmuno 
adamianebi misi Teoriis mcdarobaSi. Sen zusti 
monacemebi gWirdeba. 

rogor moiqcevi, raTa darwmunde, rom  bir­
Tvebi namdvilad sxvadasxva simZimisa da zustad 
erTnairi formisaa, rom isini erTnairi simaRlidan 
marTlac erTsa da imave droSi Camocvivda miwaze?

fizikuri sidideebi da maTi 			   

erTeulebi

1.4

sur.1. birTvebi galileim pizis  
koSkidan erTdroulad Camoagdo...
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cxrili 1.1 metruli sistemis TavsarTebi 

mili	 m

dasaxeleba aRniSvna mamravli dasaxeleba aRniSvna mamravli

mega mg 1000000 deci  d

kilo

heqto

deka

k

h
dk

1000
100

10

santi	 s

mikro	 mk

0,1

0,01

0,001

0,000001

mecnierebaSi dRes gamoiyeneba erTeulTa saerTaSoriso sistema _  SI sistema 
(`Sistema Internationale”), romelic metruli sistemis safuZvelze Camoyalibda. 

SI sistemaSi sigrZis erTeulad miRebulia 1m, drois erTeulad _ 1wm, xolo masis 
erTeulad _1kg. 

SI sistemasTan erTad xSirad e. w. CGS sistemasac iyeneben, romelSic sigrZis 
erTeulad miRebulia 1sm, masis erTeulad _1g, drois erTeuli ki am sistemaSic 
1wm-ia (swored am erTeulTa dasaxelebidan warmodgeba sistemis saxelwodebac: 
C -sm, G -g, S -wm). 

fizikuri sidideebi da maTi 			   

erTeulebi

	  fizikuri sidideebi da maTi erTeulebi      1.4. 

 1 km = 1000 m;   1 dm = 0,1 m;   1 sm = 0,01 m;   1 mm = 0,001 m

 1 heqtari (ha) = 10 000 m2;   1 ari = 100 m2;  1 sm2 = 0,0001 m2

cxrili 1.2 fizikur sidideTa SI sistemis erTeulebi

 fizikuri 
sidide aRniSvna erTeulebi, romlebic SI sistemas ar ekuTvnis 

sigrZe

farTobi 

moculoba

dro

masa

 1 litri (l) = 0,001 m3 ; 	 1 ml = 0,001 l = 1 sm3 

 1 wT = 60 wm;   1 saaTi (sT) = 60 wT = 3600 wm

 1 tona = 1000 kg; 1 centneri (c) = 100 kg; 1 grami (g) = 0,001 kg

1 metri	 1 m

SI sistemis 
erTeuli

1 kv. metri	 1 m 2 

1 kub. metri	 1 m3

1 wami	 1 wm

1 kilogrami	 1 kg

Teulad mefis mklavis sigrZe iyo miCneuli. cxadia, mefis SecvlasTan erTad 
sazomi erTeulebic icvleboda. warmoidgine, ra moxdeboda, Tu saxelmwifo 
mokle droSi mefes ramdenjerme Seicvlida...

msoflios civilizebulma qveynebma gadawyvites saerTaSoriso sazomi erTe­
ulebis SemuSaveba da 1793 wlis 1 agvistos Seiqmna kidec aseT sazom erTeulTa 
erToblioba _ sistema, romelSic sigrZis ZiriTad erTeulad metri iyo miiRebuli, 
xolo masis ZiriTad erTeulad _ kilogrami. erTeulTa am sistemas metruli 
sistema ewoda. 

metrul sistemaSi, garda ZiriTadi erTeulebisa, Sedis maTze 10-jer, 100-jer,  
1000-jer da.S. meti (naklebi) erTeulebi. maT aRsaniSnavad specialuri TavsarTebi 
gamoiyeneba. 

moipove informacia, romel sazom erTeulebs iyenebdnen Zvelad 
saqarTveloSi (raSic Zalian dagexmareba sulxan-sabas leqsikoni) da 
moamzade Tema prezentaciisTvis: 
`Zveli sazomi erTeulebi saqarTveloSi~.
warmoadgine prezentacia  klasis winaSe flipCartis an eleqtronuli 
prezentaciis programa Power Point-is gamoyenebiT.
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rogor warmoiSva metri

feodalurma daqucmacebulobam mniSvnelovnad Seaferxa sazom sidideTa 
erTeulebis ganviTareba. yvela mmarTveli (mefe, mTavari, hercogi, Tavadi, 
grafi) Tavis pirdapir movaleobad Tvlida, fizikuri sidideebis (masis, 
sigrZis, moculobis) sazomi sakuTari erTeulebi SemoeRo, rac ZiriTadad maTi 
dacarielebuli xazinis Sevsebas emsaxureboda. xdeboda isec, rom erTi da imave 
saxelwodebiT sxvadasxva sididis erTeuli mimoiqceoda, rac srul qaoss qmnida 
da, sabolood, xels uSlida mrewvelobis, vaWrobis, zRvaosnobis ganviTarebas. 
gasakviri ar aris, rom safrangeTis revoluciis dros, 1789 wels, generaluri 
Stabis amomrCevelTa  erT-erTi moTxovna swored zomisa da wonis erTeulTa 
sistemis mowesrigeba iyo.

imdroindeli safrangeTis revoluciuri mTavrobis, konventis, gadawyve­
tilebiT, 1793 wlis 1 agvistos sazomTa metruli sistema Seiqmna.

metruli sistemis erT-erTi avtori da am 
sistemis praqtikaSi danergvis komisiis Tav­
mjdomare iyo frangi maTematikosi, fizikosi da 
astronomi pier simon laplasi. mas kargad esmoda, 
rom sigrZis erTeulad romelime erovnuli erTe­
ulis Semotana (magaliTad, franguli tuazis, 
inglisuri iardis, rusuli saJenis da a. S.) gar­
kveul uxerxulobas Seqmnida saerTaSoriso urTi­
erTobebSi. saWiro iyo iseTi erTeulis Semotana, 
romelic yvela saxelmwifosTvis erTnairad misa­
Rebi iqneboda. 

im droisTvis laplass Tavisi astronomiuli 
kvlevisTvis dedamiwis meridianis gazomva esa­
Wiroeboda. cxadia, laplasma kargad icoda, rom 
kvlevisTvis saWiro uzarmazar Tanxebs mTavroba 
ar gaiRebda da amitom aseTi diplomatiuri svla 
gaakeTa: 1791 wlis 25 marts erovnul krebas warudgina proeqti, romelSic 
dabejiTebiT amtkicebda, rom sigrZis erTeulad unda aerCiaT erTi metri _ 
parizze gamavali meridianis meoTxedis (CrdiloeT polusidan ekvatoramde)  

1/10 000 000 nawili (sur.1). 
laplasma moaxerxa krebis darwmuneba 

da miiRo kidec dafinaseba im eqspedici­
isa, romelsac gazomvebi unda Caetare­
bina. gazomvebi urTules pirobebSi mim­
dinareobda: eqspediciis wevrebi orjer 
Cavardnen espaneTSi tyved. maT sakuTari 
sicocxlis riskis fasad mainc moaxerxes ga­
zomvebis Sedegebis gadarCena da Catarebuli 
samuSaoebis Sedegad 1799 wels damzadda  
sigrZis etaloni: 25 mm siganis,  4 mm sisqisa 
da 1 m sigrZis platinis Rero (sur. 2). 

sur.2. `arqivis metri~

sur.1
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es etaloni safrangeTis erovnul ar­
qivSia daculi da mas ̀ arqivis metri~ hqvia. 
arqivis metrze amotvifrulia warwera: 
`yvela droisTvis, yvela xalxisTvis.~ 

es devizi winaswarmetyveluri aR­
moCnda: metruli sistema msoflios 
yvela civilizebulma qveyanam aRi­
ara (dResdReobiT 1 metrad miRe­
bulia vakuumSi sinaTlis mier wamis   
1/299 792 458 nawilSi gavlili manZili). 

erTi sityviT, metruli sistemis 
Camoyalibebas  Zalze saintereso istoria 
aqvs da Tu Tqvenc dagainteresebT, 
moiZieT informacia metris warmoSobis 
Sesaxeb internetSi misamarTze:  

www. en.wikipedia.org/wiki/metre

XIX saukunis dasawyisSi safrangeTSi metrTan erTad masisa da moculobis 
sazomi erTeulebi SemoiRes: kilogrami da litri. 1 litri wylis is 

moculobaa, romelic 10 sm sigrZis wibos mqone 
kubis formis WurWels avsebs, xolo erTi litri 
wylis masa 1kg-ad iqna miCneuli.

SemdgomSi daamzades masis etalonic. kilo­
gramis etaloni platina-iridiumis Senadnobis­
gan damzadebuli cilindria, romlis simaRle 
da diametri 39 mm-ia (sur. 5). etaloni  safran­
geTSi, q. sevrSi inaxeba. 

sur. 5

sur.3. es xis naWdevebiani joxi sigrZis erT-erTi yvelaze Zveli sazomia, romelsac Zvel egvip-
teSi iyenebdnen. joxis sigrZe (52,4 sm) faraonis mklavis sigrZes utoldeboda. 

sur.4. XIX saukunis dasawyisSi safrangeTSi 
metrTan erTad masisa da moculobis sazomebi 
SemoiRes.
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Sen ukve ici, rom dakvirveba da cdebis Catareba TiTqmis yovelTvis fizikuri 
sidideebis gazomvebTanaa dakavSirebuli. gazomvebs sxvadasxva gamzomi saSuale­
bebis _ xelsawyoebis daxmarebiT atareben: magaliTad, sigrZis gasazomad sazom 
lents an saxazavs iyeneben, drois gasazomad _ saaTs, temperaturas Termome­
triT zomaven, moculobas _ menzuriT. 

praqtikuli samuSao #1

sxeulis moculobis gazomva

1.5

samuSao 1. samuSaos mizani:

samuSaos msvleloba: 

1. daaTvaliere saskolo laboratoriaSi arsebuli sxvadasxva gamzomi 
xelsawyo da gaarkvie gasazomi fizikuri sididis erTeuli. 
2. daakvirdi: gamzomi xelsawyoebis  umravlesobas aqvs skala, romelzec 
miTiTebulia gasazomi fizikuri sididis erTeuli (sur.1). skalaze didi 
da patara xazebia datanili. zog maTgans ricxvi aweria, zogs ki _ ara. 
xazebs Soris danayofebia. 

gamzomi xelsawyos skalis TiToeul danayofs garkveuli ricxvi See­
sabameba, romelsac danayofis fasi hqvia. Tu danayofis fasi gecodineba, 
gasazom sidides (magaliTad, temperaturas) advilad ipovi.

sur.1 

T
er

mo
me

t
r
is

 s
ka

l
a

10 danayofi

Termometris 
Cvenebaa 230C

danayofi

1 danayofis fasi 
(500C - 400C) : 10 = 10C

am Termometris gazomvis 
zeda zRvaria 500C 

am Termometris gazomvis 
qveda zRvaria -110C 
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sur.2 

samuSaosTvis saWiroa: marTkuTxa parale­
lepipedis formis sxeuli, saxazavi an sazomi 
lenti.

samuSaos msvleloba: 

1. gansazRvre saxazavis (sazomi lentis) da­
nayofis fasi;
2.  gazome paralelepipedis sigrZe (a), sigane 
(b), simaRle (c). 
miTiTeba: sigrZis gasazomad saxazavis nulo­
vani danayofi SeuTavse sxeulis erT bolos. 
danayofi, romelic sxeulis meore bolos Seu­
Tavsdeba, sxeulis sigrZes gviCvenebs (sur.3,a).
Tu sxeulis bolo  arc erT danayofs ar 
SeuTavsdeba, maSin mis sigrZed miiRe im ori ricxvis saSualo ariTmeti­
kuli, romelTa Sorisac meore bolo moTavsda (sur.3,b).
3.  gaixsene marTkuTxa paralelepipedis moculobis gamosaTvleli for­
mula da gamoTvale paralelepipedis moculoba.
4. gadaixaze rveulSi I cxrili da Seitane masSi gazomvebisa da gamoTvlis 
Sedegebi.

praqtikuli samuSao #1. sxeulis moculobis gazomva       1.5.  

marTkuTxa paralelepipedis formis sxeulis

moculobis gansazRvra

a
c

b

a

b

sur.3

3. 	gavarkvioT, rogor vipovoT danayofis fasi:
a) 	ganvixiloT Termometris skala, romelic gamo­

saxulia 1-l sur.-ze:
b) 	ipove skalaze nebismieri ori uaxloesi xazi, 

romelsac ricxvebi aweria;
g) 	gamoakeli did ricxvs patara;
d)		gayavi sxvaoba xazebs Soris danayofebis ra­

odenobaze. 
e) 	swored miRebuli ricxvia Termometris dana­

yofis fasi.
4. 	gaarkvie, ra temperaturas aCvenebs Termomet­

ri? 
5. 	gansazRvre menzuris danayofis fasi (sur.2).
6. 	gansazRvre xelsawyos gazomvis zeda da qveda 

zRvari (sur.1; 2). 

gaiTvaliswine:
fizikuri sididis udides (umcires) mniSvnelobas, rom­

lis gazomvac SesaZlebelia mocemuli xelsawyoTi, xel­
sawyos gazomvis zeda (qveda) zRvari ewodeba.

samuSao 2. samuSaos mizani:

gazomvas, rodesac saZiebeli fizikuri  sidide uSualod xelsawyoTi ki ar 
izomeba, aramed  formuliT gamoiangariSeba, arapirdapiri gazomva hqvia.  
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7. 	 menzuris daxmarebiT gansazRvre II samuSaoSi gamoyenebuli marTkuTxa 
paralelepipedis formis sxeulis moculoba da Seadare arapirdapiri 
gazomvis Sedegs. gaiTvaliswine: SeiZleba, paralelepipedi menzuraSi 
ar Caetios, amitom sanam am davalebas Seasruleb,

1  dafiqrdi, rogor ipovi menzuris daxmarebiT: 
1. mocemuli WurWlis (magaliTad, Wiqis) moculobas;
2. im sxeulis moculobas, romelic  menzuraSi ar eteva, magram eteva 
mocemul WurWelSi (magaliTad, WiqaSi an qilaSi)?

miTiTeba: daakvirdi me-4 sur.-s: wylis done 
menzuris kedlebTan aweulia. anaTvalis 
asaRebad menzura Tvalis doneze daiWire 
da anaTvali wylis zedapiris Sua nawilis 
mixedviT aiRe.
4. gamoabi sxeuli (qva) Zafze da CauSvi wyalSi ise, 
rom wyalma is mTlianad dafaros. roca menzura­
Si wylis done aiwevs, aiRe anaTvali menzuraze  
(V

2
), romelic  wylisa (V

1
) da masSi CaSvebuli 

sxeulis (V) moculobaTa jamis tolia. 
5. 	 gamoTvale sxeulis moculoba; 
6. gadaixaze rveulSi II cxrili da Seitane masSi 
gazomvebisa da gamoTvlis Sedegebi.

1.5.       praqtikuli samuSao #1. sxeulis moculobis gazomva

cxrili II

	 wylis	 anaTvali menzuraze	 sxeulis moculoba
	moculoba V

1 
sm3

	
sxeulis  CaSvebis Semdeg V

2 
sm3	 V

   
sm3

sur.4.

ar Cawero wignSi

samuSaosTvis saWiroa: menzura, arawesieri formis sxeuli (magaliTad, 
qva), Zafi. 

samuSaos msvleloba: 

1.  gansazRvre menzuris danayofis fasi;
2.  Caasxi wyali menzuraSi;  
3. gansazRvre menzuraSi Casxmuli  wylis moculoba (V

1
).

arawesieri formis sxeulis moculobis gansazRvra

gazomvas, rodesac saZiebeli fizikuri  sidide uSualod  xelsawyoTi izomeba, 
pirdapiri gazomva ewodeba.  

sigrZe a, sm 	 sigane b, sm	 simaRle c, sm	 moculoba V, sm3

cxrili I

ar Cawero wignSi

samuSao 3. samuSaos mizani:


