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VIII klasis fizikis saxelmZRvanelo Sedgenilia fizikis 
standartis Sesabamisad. masSi Tavmoyrili masala Seesabame-
ba programis Sinaarss. saxelmZRvaneloSi mocemuli masalis 
asaTviseblad SerCeuli moswavleTa aqtivobebi Seesabameba 
indikatorebs, romlebmac unda uzrunvelyon moswavleTa 
mier standartiT ganpirobebul Sedegze gasvla. saxelmZRva-
neloSi paragrafebis Sinaarsi agebulia principze _ marti-
vidan rTulisken da Seesabameba moswavlis inteleqtualur 
SesaZleblobebs.

saxelmZRvanelos Sinaarsobrivi da meTodologiuri apa-
ratis kompleqtacia, Semadgeneli nawilebis erToblioba da 
struqturis specifika aseTia: paragrafebis umetesobis Si-
naarsi agebulia sagakveTilo teqstisagan, ilustraciebisa 
da moswavleTaTvis Sesasrulebeli davalebebisagan, maT So-
ris eqsperimentuli davalebebisa da jgufuri eqsperimen-
tebisagan. es masala ganawilebulia sxvadasxva rubrikaSi: 
`ifiqre da imsjele~, `gaazreba~, `saSinao davaleba~. davale-
bebi Seicavs saazrovno kiTxvebs, masalas msjelobisaTvis, 
daskvnebis gamotanas. zogierTi sakiTxi saWiroebs damaxso-
vrebas, saxelm ZRvanelo mimarTulia moswavleebSi kvleviTi 
unar-Cvevebis Camoyalibebisa da ganviTarebisaken.

saxelmZRvanelo daexmareba moswavles mecnieruli kvle-
va-Ziebis unar-Cvevebis dauflebasa da ganviTarebSi, sayo-
facxovrebo sakiTxebis Secnobasa da garemos dacvis sakiTxe-
bis ukeT gaazrebaSi.

me-8 klasis fizikis saxelmZRvanelos koncefcia
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maswavleblis wigni gankuTvnilia VIII klasis fizikis maswa-
vleblebisTvis. masSi mocemulia amave klasis fizikis  sa-
xelmZRvanelos Sinaarsis realizebisaTvis saWiro reko-
mendaciebi da gakveTilebis CatarebisTvis meTodikuri 
damxmare masala. 

maswavleblis wignSi mocemulia:

 ● standartis moTxovnebisa da Sinaarsis urTierTkav-
Siris matrica, saxelwodebiT `Sinaarsisa da miznebis 
matrica~; 

 ● saswavlo masalis savaraudo saaTobrivi ganawileba;

 ● moswavlis wignis Tavebis mokle mimoxilva;

 ● moswavleze orientirebuli midgomebis specifika sag-
nis swavlebis procesSi, moswavlis Sesabamisi Sefasebis 
sarekomendacio sqemebi; 

 ● diferencirebuli swavlebisaTvis rekomendaciebi;

 ● rekomendaciebi saSinao davalebebis Sesaxeb;

 ● saganmanaTleblo resursebis Sedgenis rekomendaciebi.

ganaTlebis saministros egidiT pedagogebi permanentu-
lad eswrebian treningebs sagnebisa da swavlebis meTodi-
kebSi. amitom, pedagogebis kompentenciis gaTvaliswinebiT, 
vfiqrobT, wignSi mocemuli `interaqtiuli gakveTilebis 
elementebi~ daexmareba maswavleblebs gakveTilebis ukeT 
dagegmvaSi.

Sesavali
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fizika

sabazo safexuris standarti

Sesavali
sabazo safexuris fizikis standarti Sedgeba Semdegi  

nawilebisagan: 

a) sagnis swavla-swavlebis miznebi;

b) standartis Sedegebi da Sinaarsi;

g) meTodikuri orientirebi;

d) Sefaseba.

sabazo safexurze sagan `fizikaSi~ Seiswavleba meqanikis, 
eleqtruli, magnituri, optikuri da siTburi movlenebis 
ZiriTadi principebi. moswavle gaecnoba bunebaSi mimdinare 
fizikuri procesebis kanonzomierebebs, maT gavlenas gare-
momcvel samyaroze da rols mecnierebisa da teqnikis ganvi-
TarebaSi.

sagnis swavla-swavlebisas moswavle CarTuli iqneba aqtivo-
bebSi, romlebic mas movlenebis arsis gagebaSi, axali codnis 
SeqmnaSi da am codnis praqtikaSi gamoyenebaSi daexmareba.  

a) sagnis swavla-swavlebis miznebi 

fizikis swavla-swavlebis miznebia, moswavles:

gauCndes interesi fizikuri procesebis Seswavlis mimarT; 

SeeZlos samyaroSi mimdinare movlenebSi fizikis kanonzo-
mierebebis danaxva da miRebuli codnis gamoyenebiT sxvadas-
xva cxovrebiseuli amocanebis gadaWra;

SeeZlos garemoSi mimdinare fizikuri procesebis urTierT-
dakavSireba;

ganuviTardes kvleviTi unar-Cvevebi, romlebsac axali cod-
nis misaRebad gamoiyenebs;
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fizikuri movlenebis analizis safuZvelze SeeZlos bunebaSi 
sxvadasxva movlenis prognozireba;

SesZinos fizikis dargobrivi eniT operirebis unari.

am miznebze muSaobiT fizika Tavis wvlils Seitans erovnuli 
saswavlo gegmis misiisa da miznebiT gaTvaliswinebuli una-
rebisa da Rirebulebebis ganviTarebasa da CamoyalibebaSi.    

b) standartis Sedegebi da Sinaarsi

standartis Sedegebi sagnis cnebebze dafuZnebiT gansazRv-
ravs miznobriv orientirebs da pasuxobs SekiTxvas: ra unda 
SeeZlos moswavles fizikaSi sabazo safexuris bolos. 

es Sedegebi jgufdeba sam mimarTulebad:  

fizikuri movlenebi - gulisxmobs fizikis ZiriTadi koncef-
ciebisa da kanonzomierebebis gaazrebas;  sabunebismetyvelo 
mecnierebebisaTvis saerTo cnebebze (nivTiereba da mate-
ria, struqtura da funqcia, energia da energiis gardaqmna, 
sistemebi da urTierTqmedebebi, mdgradoba da cvlilebebi) 
warmodgenebis Camoyalibebas;

mecnieruli kvleva-Zieba - gulisxmobs moswavlis CarTvas 
dakvirvebebis, martivi eqsperimentebisa da cdebis ganxor-
cielebaSi;

mecniereba da teqnologiebi - gulisxmobs sabunebismetyvelo 
mecnierebebis gamoyenebiTi aspeqtebis aRqmas; sabunebismety-
velo mecnierebebisa da teqnologiebis miRwevebis gavlenis 
gacnobierebas sazogadoebasa da garemoze; mniSvnelovani 
samecniero aRmoCenebis Sefasebas; gaazrebas, rom mecnie-
ruli Sexedulebebi da mosazrebebi viTardeba da SeiZleba 
Seicvalos droTa ganmavlobaSi. 

standartis Sinaarsi gansazRvravs, ra unda icodes moswav-
lem. Sinaarsi aRiwereba  savaldebulo cnebebis,  Temebisa da 
sagnobrivi sakiTxebis saxiT. 
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cnebebis saxiT gansazRvrulia is codna, romelsac moswav-
le sagnis farglebSi unda daeuflos. cnebebi SedegebTan 
erTad unda damuSavdes moswavlisTvis nacnob konteqstebSi. 
es konteqstebi savaldebulo Temebis saxiTaa warmodgenili.

TiToeul Temas axlavs sakiTxebi da Sefasebis indikatorebi. 
sakiTxebi akonkretebs Temas, Sefasebis indikatorebi ki gan-
sazRvravs, Tu ra unda Sefasdes konkretul TemaSi (TiTo-
eul indikatorTan miTiTebulia masTan dakavSirebuli Sede-
gis/Sedegebis indeqsi).

indeqsebis ganmarteba

sabazo safexurze standartSi gaweril TiToeul Sedegs win 
uZRvis indeqsi, romelic miuTiTebs sagans, swavlebis etapsa 
da standartis Sedegis nomers; mag., fiz.sab.1.:

`fiz.~  – miuTiTebs sagans `fizika’’;

`sab.~ – miuTiTebs sabazo safexurs 

`1~  – miuTiTebs standartis Sedegis nomers.
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fizikis standartis Sedegebi (VII _ X klasi)

Sedegebis 
indeqsebi

fizikis standartis Sedegebi (7-10klasi) cnebebi

mimarTuleba: fizikuri movlenebi

moswavlem unda SeZlos

fiz.sab.1. materiis daxasiaTeba misi fizikuri Tvisebebis 
mixedviT;

materia, sistemebi,

struqtura; funqcia; 
urTierTqmedeba; 

energia 

kvleva

aRmoCena, Teoria, 
kanoni, teqnologia;

mdgradi ganviTareba.

fiz.sab.2. sxeulTa urTierTqmedebaze da urTierTqmede-
bis Sedegebze argumentirebuli msjeloba;  

fiz.sab.3. energiis saxeebis daxasiaTeba da maT urTierT-
gardaqmnaze argumentirebuli msjeloba.

mimarTuleba: mecnieruli kvleva-Zieba

moswavlem unda SeZlos

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT kvlevis 
(cda, eqsperimenti) dagegmva (hipoTezebis SemuS-
aveba, damokidebuli da damoukidebeli cvla-
debis gansazRvra, kvlevis proceduris, monace-
mebis aRricxvis formebis gansazRvra, saTanado 
resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis kv-
levisaTvis saWiro procedurebis ganxorciele-
ba (dakvirveba, gazomva, monacemebis aRricxva, Se-
sabamisi masalisa da aRWurvilobis adekvaturad 
gamoyeneba);  

fiz.sab.6. Tvisebrivi da raodenobrivi monacemebis sxva-
dasxva formiT (cxri lebiT, diagramebiT, grafi-
kebiT da sxv.) Cawera da organizeba; monacemebis 
organizebisTvis informaciul- sakomunikacio 
teqnologiebis gamoyeneba;

fiz.sab.7. monacemebis gaanalizeba da argumentirebuli 
msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad 
diagramebisa da grafikebis gamoyeneba;

fiz.sab.8. modelebis Seqmna da gamoyeneba fizikuri mov-
lenebis/ kanonzomierebebis saCveneblad;

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da Catare-
bisas usaf rT xoebis wesebis dacva.
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 mimarTuleba: mecniereba da teqnologiebi

moswavlem unda SeZlos

fiz.sab.10. sabunebismtyvelo mecnierebebisa da teqnolo-
giebis miRwevebis Sefaseba mdgradi ganviTare-
bis principebis TvalsazrisiT;

fiz.sab.11. sabunebismetyvelo mecnierebebisa da teqnolo-
giebis miRwevebis yoveldRiurobasTan dakav-
Sireba;

fiz.sab.12. sabunebismetyvelo mecnierebebis sxvadasxva 
profesiasTan dakavSireba.

Temebisa da  cnebebis damakavSirebeli cxrili

cxrilSi mocemulia savaldebulo Temebi, romlebic unda 
iswavlebodes VII-dan X klasis CaTvliT.  aseve, mocemulia 
cnebebi, romlebic yvela Temis farglebSi unda damuSavdes.

savaldebulo  Temebi cnebebi/qvecnebebi

nivTierebis agebuleba da misi fizikuri 
Tvisebebi

materia, sistemebi,

struqtura; funqcia; urTierTqmedeba; 

energia _ energiis mudmivoba, energiis gardaqmna

kvleva _ kvlevis meTodი (cda, eqsperimenti, 
gamokiTxva, interviu); kvlevis dagegmva-ganxor-
cieleba (sakvlevi kiTxva, hipoTeza, usafrTxoeba, 
resursi, cvladi (damoukidebeli, damokidebu-
li)  monacemi, monacemTa organizeba, monacemTa 
analizi, daskvna); 

modeli (formula);

aRmoCena, 

Teoria, 

kanoni, 

teqnologia;

mdgradi ganviTareba.

Tanabari da araTanabari moZraoba

Zala da wneva

meqanikuri movlenebi

eleqtromagnituri movlenebi

siTburi movlenebi

statika da dinamika

optikuri movlenebi
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Temebis, sakiTxebisa da Sefasebis indikatorebis  
damakavSirebeli cxrilebi

TiToeul cxrilSi mocemulia Temis dasaxeleba, Temis Sesa-
bamisi sakiTxebi, romlebic azustebs Temas. Sefasebis indi-
katorebSi naCvenebia, Tu rogor realizdeba Sedegebi konk-
retul TemaSi.

Tema: nivTierebis agebuleba da misi fizikuri Tvisebebi

sakiTxTa minimumi:

1. atomebi, molekulebi da maTi urTierTqmedeba;

2. difuzia da agregatuli mdgomareobis cvlileba;

3. masa da simkvrive.

Sefasebis indikatorebi _ moswavlem unda SeZlos:

• agregatuli mdgomareobis dakavSireba nivTierebis atomur-moleku-
lur agebulebasTan (fiz.sab.1, 2, 3);

• nivTierebis agregatuli mdgomareobis cvlilebis pirobebis dad-
gena da simkvrivis gansazRvra eqsperimentulad (fiz.sab.1, 2, 3, 4, 
5, 6, 7, 9);

• difuziis movlenis sademonstracio modelis Seqmna da problemaze 
dafuZnebuli amocanebis gadaWra (fiz.sab. 4, 5, 6, 7,  8, 9);

• difuziis movlenis rolis Sefaseba bunebasa da yofa-cxovrebaSi 
(fiz.sab.1, 2, 3, 10, 11);

• nivTierebebis fizikuri maxasiaTeblebis codnis dakavSireba sxva-
dasxva profesiasTan/saqmianobis sferosTan (fiz.sab.1, 2, 3, 10, 11, 
12).

dazusteba - am etapze ar iswavleba brounis moZraoba.

Tema: Tanabari moZraoba 

sakiTxTa minimumi:

1. sxeulTa moZraoba;

2. aTvlis sistema;

3. Tanabari moZraobis siCqare;

4. araTanabari moZraoba;

5. mrudwiruli moZraoba.
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Sefasebis indikatorebi - moswavlem unda SeZlos:

• sxeulis moZraobis damaxasiaTebel parametrebze (traeqtoria, gav-
lili gza, aTvlis sxeuli, nivTieri wertili, gadaadgileba, siCqare, 
saSualo siCqare, inercia,) msjeloba (fiz.sab.1,2, 3, 6);

• wrfivi Tanabari moZraobis Seswavla modelis saSualebiT; proble-
maze dafuZnebuli amocanebis gadaWra (fiz.sab.4, 5, 6, 7, 8, 9);

• sxeulTa siCqaris rolis Sefaseba bunebasa da yofa-cxovrebaSi (fiz.
sab. 10, 11);

• sxeulTa moZraobis saxeebis codnis dakavSireba sxvadasxva profe-
siasTan/saqmianobis sferosTan (fiz.sab.10, 11, 12). 

dazusteba - am etapze ganixileba mxolod erTi wrfis gaswvriv mimarTu-
li veqtorebi.

Tema: Zala da wneva  

sakiTxTa minimumi:

1. sxeulze moqmedi Zalebi;

2. wneva airebsa da siTxeebSi; 

3. atmosferuli wneva;

4. ziarWurWeli.

Sefasebis indikatorebi - moswavlem unda SeZlos

• bunebis sxvadasxva Zalis moqmedebis Sedegebze msjeloba (fiz.sab.1, 
2, 3, 6);

• airebsa da siTxeebSi wnevis ganawilebis Taviseburebebis eqsperimen-
tulad dadgena da dakvirvebis Sedegebis ganzogadeba. problemaze 
dafuZnebuli amocanis gadaWra (fiz.sab.4, 5, 6, 7, 9);

• wnevis rolis Sefaseba bunebasa da yofa-cxovrebaSi (fiz.sab.10, 11);

• airebsa da siTxeebSi wnevis moqmedebis principebis codnis dakavSi-
reba sxvadasxva profesiasTan/saqmianobis sferosTan (fiz.sab.st.10, 
11, 12).



15

Tema: meqanikuri movlenebi  

sakiTxTa minimumi:

1. meqanikuri muSaoba, simZlavre da energia;

2. sxeulTa wonasworoba;

3. martivi meqanizmebi..

Sefasebis indikatorebi - moswavlem unda SeZlos

• muSaobis, rogorc energiis cvlilebis  Sedegis, daxasiaTeba (fiz.
sab. 1, 2, 3);

• sxeulze moqmedi sxvadasxva tipis Zalebis moqmedebis Sedegebis 
Seswavla modelebis saSualebiT. problemaze dafuZnebuli amocane-
bis gadaWra (fiz.sab. 1, 2, 3, 4, 5, 6, 7, 8, 9);

• martivi meqanizmebis, msoflio mizidulobis Zalis, amomgdebi Zalis 
rolis Sefaseba bunebasa da yofa-cxovrebaSi (fiz.sab. 10, 11);

• sxeulTa wonasworobis pirobebis codnisa da martivi meqanizme-
bis gamoyenebis dakavSireba sxvadasxva profesiasTan/saqmianobis 
sferosTan (fiz.sab.10,11,12).

Tema: eleqtromagnituri movlenebi 

sakiTxTa minimumi:

1. sxeulTa daeleqtroeba da kulonis kanoni

2. omis kanoni wredis ubnisTvis (mimdevrobiTi da paraleluri SeerTeba);

3. eleqtruli velis muSaoba da simZlavre;

4. magnituri veli da eleqtromagnituri induqcia
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Sefasebis indikatorebi - moswavlem unda SeZlos:

• nivTierebis gvarobaze sxeulis daeleqtroebis damokidebulebaze 
msjeloba (fiz.sab.1, 2, 3);

• eleqtruli energiis muSaobasa da simZlavreze da sxva saxis ener-
giad gardaqmnaze argumentirebuli msjeloba (fiz.sab. 2, 3);

• mimdevrobiTi da paraleluri SeerTebis Seswavla modelebis saSu-
alebiT (fiz.sab. 4, 5, 6, 7, 8, 9);

• eleqtrul da magnitur movlenebze dafuZnebuli amocanebis gadaW-
ra (fiz.sab. 4, 5, 6, 7, 8, 9);

• eleqtroenergiis miRebis, eleqtruli denis magnituri Tvisebebis 
Tanamedrove teqnologiebsa da yoveldRiur cxovrebaSi raciona-
lurad da usafrTxod gamoyenebaze argumentirebuli msjeloba 
(fiz.sab.10, 11);

• eleqtromagnituri procesebis codnis dakavSireba sxvadasxva pro-
fesiasTan/saqmianobis sferosTan (fiz.sab.10,11,12).

Tema: siTburi movlenebi

sakiTxTa minimumi:

1. siTbos gadacema;

2. siTbos raodenoba;

3. siTburi Zravebi da ekologiuri problemebi.

Sefasebis indikatorebi - moswavlem unda SeZlos:

• siTbos gadacemis saxeebis daxasiaTeba da maT Taviseburebebze ar-
gumentirebuli msjeloba (fiz.sab.1, 2, 3);

• siTburi Zravebis moqmedebis principsa da maTi muSaobiT Seqmnil 
ekologiur problemebze argumentirebuli msjeloba (fiz.sab. 1, 2, 
3, 10, 11);

• nivTierebis siTbotevadobisa da wvis kuTri siTbos eqsperimentuli 
Seswavla modelebis daxmarebiT;  problemaze dafuZnebuli amocane-
bis gadawyveta (fiz.sab. 4, 5, 6, 7, 8, 9);

• kuTri siTbotevadobebis da wvis kuTri siTbos rolis Sefaseba bu-
nebasa da yofa-cxovrebaSi  (fiz.sab.1, 2, 3, 10, 11);

• bunebaSi mimdinare siTburi procesebis Sesaxeb codnis dakavSireba 
sxvadasxva profesiasTan/saqmianobis sferosTan (fiz.sab.10,11,12).
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Tema: statika da dinamika                                                                         

sakiTxTa minimumi:

1.  niutonis kanonebi, impulsi;

2.  msoflio mizidulobis Zala;

3. amomgdebi Zala siTxeebsa da airebSi.

Sefasebis indikatorebi - moswavlem unda SeZlos:

• niutonis kanonebis saSualebiT sxeulis moZraobis dakavSireba 
masze moqmed ZalebTan (fiz.sab. 2,3,7);

• msoflio mizidulobis Zalis dakavSireba planetebis xelovnu-
ri Tanamgzavrisa da kosmosuri sadgurebis moZraobasTan (fiz.
sab.2,3,4,7,8,10,11);

• impulsis Senaxvis kanonis dakavSireba dajaxebebTan da reaqtiul 
moZraobasTan (fiz.sab. 2,3,7);

• siTxeebsa da airebSi amomgdeb Zalaze argumentirebuli msjeloba 
(fiz.sab.1, 2, 3);

• niutonis kanonebis, sxeulTa curvis pirobebis laboratoriuli 
Seswavla modelebis saSualebiT. problemaze dafuZnebuli amocane-
bis gadaWra (fiz.sab.2, 3, 4, 5, 6, 7, 8, 9);

• sxeulze moqmedi sxvadasxva tipis Zalebis rolis Sefaseba bunebasa 
da yofa-cxovrebaSi (fiz.sab. 10, 11);

• niutonis kanonebis da/an curvis pirobebis codnis dakavSireba sxva-
dasxva profesiasTan/saqmianobis sferosTan (fiz.sab.10, 11, 12).

Tema: optikuri movlenebi                                                                         

sakiTxTa minimumi:

1. sinaTlis gavrceleba sxvadasxva garemoSi;

2. gamosaxulebis ageba linzaSi;

3. optikuri xelsawyoebi.
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• Sefasebis indikatorebi - moswavlem unda SeZlos:

• sinaTlis sxivis sxvadasxva garemoSi gavrcelebis Taviseburebebze 
argumentirebuli msjeloba (fiz.sab. 1, 2, 3); 

• optikuri movlenebis kvleva modelebis daxmarebiT; problemaze da-
fuZnebuli amocanebis gadaWra (fiz.sab.4, 5, 6, 7, 8, 9);

• sinaTlis bunebrivi da xelovnuri wyaroebis rolis Sefaseba bune-
basa da yofacxovrebaSi. maT usafrTxod gamoyenebaze argumentire-
buli msjeloba (fiz.sab.2, 3, 4, 9, 10, 11);

• gansazRvros nivTierebis ra Tvisebebia gasaTvaliswinebeli optiku-
ri xelsawyoebis damzadebis procesSi (fiz.sab.1);

• optikuri movlenebis principebis codnis dakavSireba sxvadasxva 
profesiasTan/saqmianobis sferosTan (fiz.sab.10,11,12).

safexurebrivi sakvanZo kiTxvebi

safexurebrivi sakvanZo kiTxvebi standartis cnebebs akavSi-
rebs SedegebTan. 

• rogor unda Seviswavlo fizikuri movlenebi?

• rogor davgegmo da Cavataro kvleva fizikuri movlene-
bis Sesaswavlad?

• raSi da rogor SeiZleba gamoviyeno fizikuri kanonzo-
mierebebis codna?

• rogor gardaiqmneba energia erTi saxeobidan meore sa-
xeobad? 

• rogor davakavSiro bunebaSi arsebuli Zalebi mravalfe-
rovan fizikur movlenebTan? 

• ra gavlenas axdens nivTierebis agebuleba bunebaSi mim-
dinare procesebze?

g) meTodikuri orientirebi

standartis am nawilSi gansazRvrulia, Tu ra principebis 
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safuZvelze unda warimarTos swavla-swavlebis procesi. ase-
ve, mocemulia mokle instruqciebi imis Sesaxeb, Tu rogor 
unda daigegmos konkretuli saswavlo erTeulis – Temis 
swavla-swavleba.

sagnis swavla-swavleba unda warimarTos Semdegi principebis 
dacviT: 

a) swavla-swavleba xels unda uwyobdes moswavleTa Sinagani 
Zalebis gaaqtiurebas. 

b) swavla-swavleba xels unda uwyobdes codnis etapobrivad 
konstruirebas winare codnaze dafuZnebiT. 

g) swavla-swavleba xels unda uwyobdes codnaTa urTierT-
dakavSirebas da organizebas. 

d) swavla-swavleba unda uzrunvelyofdes swavlis strate-
giebis dauflebas (swavlis swavlas). 

e) swavla-swavleba unda moicavdes codnis samive kategori-
as: deklaratiuls, procedurulsa da pirobiseuls.  

sagnobrivi Sedegebis garda, erovnuli saswavlo gegmis miz-
nebidan swavla-swavlebisa da Sefasebis samizned aseve unda 
iqces Semdegi gamWoli unarebi da Rirebulebebi:

SemoqmedebiTi 

azrovneba

• Canafiqris SemoqmedebiTad ganxorcieleba;

• originaluri ideebis gamovlena da xorcSesxma; ax-
lis Seqmna;

• dasmuli problemebis gadasaWrelad  arastandar-
tuli gzebis moZieba;

• swrafva garemos gardaqmna-gaumjobesebisken;

• gamowvevebis miReba, saskolo saqmianobebSi gabedu-
li nabijebis gadadgma.
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TanamSromloba • samuSaos Tanabrad ganawileba da Sesruleba 
jgufuri/gunduri muSaobis dros;

• jgufSi/gundSi  sxvadasxva funqciis Sesasruleb-
lad;

• gansxvavebuli ideebis, Sexedulebebis konstruq-
ciulad ganxilva;

• resursebis, mosazrebebis, codnis gaziareba  
problemaTa erToblivad gadaWris,   gadawyveti-
lebaTa  erToblivad miRebis mizniT.

iniciativebis 

gamovlena da 

saqmed qceva

• swavla-swavlebis procesSi interesisa da cnobis-
moyvareobis gamovlena;

• axali ideebis, midgomebis, SesaZleblobebis Zieba 
da maTi ganxorcieleba swavlis gaumjobesebis miz-
niT;

• mzaoba gamowvevebis misaRebad, gabeduli nabijebis 
gadasadgmelad.

drosa da 

sivrceSi 

orientireba

• Tanamedrove realobis sivrcesa da droSi gaazre-
ba da interpretireba;

• multiperspeqtiuli xedva droiTi da sivrculi 
faqtorebis gaTvaliswinebiT



21

swavlis swavla, 

damoukideblad 

saqmianoba

• aqtivobis/davalebis  Rirebulebis gansazRvra  -  
moswavlem unda dainaxos,  ras SesZens  aqtivobis 
Sesruleba, ra pirovnul Tu socialur sargebels 
moutans mas;

• aqtivobis/davalebis dagegmva - moTxovnaTa gaa-
zreba da mis Sesasruleblad saWiro codnis gan-
sazRvra; davalebis/aqtivobis mTavari miznis 
gansazRvra; samuSaos warmatebiT Sesrulebis kri-
teriumebis dadgena; gansaxorcielebeli samuSaos 
etapebis gamokveTa; imis ganWvreta, Tu ra gaua-
dvildeba, ra gauZneldeba, raSi dasWirdeba dax-
mareba; strategiebis mizanSewonilad SerCeva sa-
muSaos TiToeuli etapisaTvis;

• swavlis procesis monitoringi - dafiqreba swavlis 
procesze, im pirobebis da faqtorebis amocnoba, 
romlebic xels uwyobs an aferxebs winsvlas, sa-
Tanado zomebis miReba winsvlis xelSesawyobad; 
TviTSefaseba Zlieri da susti mxarebis dasadge-
nad, susti mxareebis gasaZliereblad gzebis da-
saxva;

• socio-emociuri marTva - nerviulobis minimumamde 
dayvana, saWiroebis SemTxvevaSi, daxmarebis Txov-
na, sakuTar TavSi  siZneleTa gadalaxvis resurse-
bis povna; Secdomebis mimarT pozitiuri damokide-
bulebis Camoyalibeba da winsvlisaTvis gamoyeneba;

• calkeuli saqmianobisTvis gamoyofili drois efe-
qtianad gamoyeneba.

pasuxismgeblo-
ba

• saskolo saqmianobebSi (saskolo cxovrebaSi) nakis-
ri valdebulebis Sesruleba;

• samuSaos dadgenil vadebSi dasruleba da Cabareba;

• sakuTari qcevis marTva, sakuTar qcevebze  pasu-
xismgeblobis aReba.
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informaciuli 

da 

sakomunikacio 

teqnologiebis 

gamoyeneba

• eleqtronuli cxrilebis gamoyeneba monacemTa 
organizeba-warmodgenis, maTi damuSavebisa da ana-
lizis mizniT;  

• sabunebismetyvelo Sinaarsis dinamiuri, virtu-
aluri simulaciebis  miznobrivad gamoyeneba; 

• kvleviTi samuSaoebis oqmebisa da angariSebis Seqm-
na teqstur redaqtorebSi;

• cifruli formatis prezentaciebis momzadeba 
sxvadasxva multimediuri elementebis (teqsti, ga-
mosaxuleba, audio, video, animacia) gamoyenebiT;

• qseluri Zieba.

wigniereba • zepiri da weriTi metyvelebis gziT informaciis 
miRebis, damuSavebis, gaazrebis, sistemaSi moyva-
nis, gaanalizeba-interpretirebisa da wardgena-ga-
ziarebis unari.

wliuri programisa da saswavlo Temis agebis principebi

standartze dayrdnobiT igegmeba wliuri programebi, 
romlebic gviCvenebs standartis moTxovnaTa realizebis 
gzebs. wliuri programa sarekomendacio xasiaTisaa. skolas 
SeuZlia gamoiyenos rekomendebuli wliuri programa an Ta-
vad dasaxos standartis miRwevis gzebi. wliuri programebi 
unda daigegmos saswavlo Temebis saSualebiT. 

saswavlo Tema igegmeba Semdegi komponentebis gamoyenebiT:

saswavlo Tema                                                                       

saswavlo Tema warmoadgens funqciur konteqsts, romelic stan-
dartis Sedegebis, cnebebisa Tu konkretuli sakiTxebis integ-
rirebulad da urTierTdakavSirebulad swavlebis saSualebas 
iZleva. TiToeuli Temis farglebSi, SeZlebisdagvarad,  unda 
damuSavdes standartis yvela Sedegi.
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sagnobrivi sakiTxebi 

wliuri Temebis farglebSi gamoiyofa sagnobrivi sakiTxebi. sag-
nobrivi sakiTxebis swavleba TviTmizans ar warmoadgens. 

sagnobrivi sakiTxebis meSveobiT moswavle gaiazrebs cnebis Si-
naarss, amuSavebs sakvanZo SekiTxvebs, asrulebs kompleqsur da-
valebebs. 

Temis farglebSi dasamuSavebeli cnebebi 

cnebebi gansazRvravs im arsebiT codnas, romelsac moswavle sag-
nis farglebSi unda daeuflos.

Tematuri sakvanZo SekiTxvebi 

Tematuri sakvanZo SekiTxvebi gamomdinareobs safexurebrivi 
kiTxvebidan da daismis Temis konkretul konteqstSi. maTi fun-
qciaa:

moswavlis winare codnis gaaqtiureba, cnobismoyvareobis gaRvi-
veba, provocireba axali codnis SesaZenad;

saswavlo Temis Sedegze orientirebulad swavla-swavlebis uz-
runvelyofa;  

Temis swavla-swavlebis procesSi Sualeduri bijebis/etape-
bis gansazRvra. sakvanZo SekiTxva warmoadgens maorganizebel 
elements, romelic saswavlo Temis farglebSi asrulebs gakve-
Til(eb)is miznis rols. 

aqtivobebi 

mimdinare davalebebis tipebis/nimuSebis CamonaTvali, romlebic 
SeiZleba iyos gamoyenebuli gageba-gaazrebis procesebis xelSe-
sawyobad, aseve codnis aTvisebis, ganmtkicebisa Tu  Sejamebis 
mizniT.

kompleqsur/proeqtul davalebaTa ideebis CamonaTvali

kompleqsuri/proeqtuli davalebebi warmoadgens imgvar aqtivo-
bebs, romelTa Sesruleba moiTxovs sxvadasxva codnaTa  integ-
rirebulad  gamoyenebas funqciur konteqstebSi.
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Sefasebis indikatorebi 

Sefasebis indikatorebi standartis Sedegebidan gamomdinareobs 
da aCvenebs, ra unda SeZlos moswavlem konkretuli Temis farg-
lebSi. sxva sityvebiT, indikatorebi warmoadgens konkretul 
TemaSi realizebul Sedegebs. indikatorebSi dakonkretebulia 
codnis is savaldebulo minimumi, romelsac moswavle Temis 
farglebSi unda daeuflos. Sefasebis indikatorebze dayrdno-
biT yalibdeba kriteriumebi Sefasebis rubrikebisTvis.  

mkvidri warmodgenebi 

mkvidri warmodgenebi ganisazRvreba standartis Sedegebze 
dayrdnobiT. es aris zogadi  warmodgenebi, romlebic Temis 
Seswavlisas unda Camoyalibdes moswavlis  xangrZliv mexsiere-
baSi mis (moswavlis) winare warmodgenebze dayrdnobiT, raTa mas 
Temis farglebSi dasaxuli miznebis miRweva gauadvildes. mk-
vidri warmodgenebi azrovnebis sayrdenia gagebis aqtebis gansa-
xorcieleblad.

rogor aigeba saswavlo Tema?

saswavlo Temis asagebad umTavresi orientirebia standar-
tis Sedegebi. isini standartSi savaldebulo saxiTaa gansa-
zRvruli. cnebebsa da Sedegebze dayrdnobiT ganisazRvreba 
mkvidri warmodgenebi, sakvanZo kiTxvebi da Sefasebis indi-
katorebi. 

saswavlo Temis swavla-swavlebis mizniT Semdeg etapze unda 
ganisazRvros sagnobrivi sakiTxebi, resursebi, davalebebis 
tipebi/nimuSebi gagebis, gaazrebis, ganmtkicebisa da Seja-
mebis mizniT. aseve mniSvnelovania ganisazRvros ideebi Se-
majamebeli kompleqsuri davalebebisTvis, radgan mxolod 
kompleqsuri davalebebis saSualebiT SeiZleba gamovlindes, 
ramdenad daeufla moswavle  Temis farglebSi asaTvisebel 
codna-unarTa erTobliobas da ramdenad axerxebs maT funq-
ciurad gamoyenebas. 
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saswavlo Temis agebis bijebi

nabiji 1. mkvidri warmodgenebis  dadgena

nabiji 2.  Tematuri sakvanZo kiTxvebis dasma

nabiji 3. Sefasebis  indikatorebis gansazRvra

nabiji 4. Tematuri  sakiTxebis gansazRvra

nabiji 5.  aqtivobebisa da mimdinare davalebebis  dagegmva da 
resursebis  SerCeva

nabiji 6. Semajamebeli kompleqsuri davalebebis SemuSaveba
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sabunebismetyvelo mecnierebebis swavlebis  
mniSvnelovani midgomebi

gakveTilebze moswavleebi xSirad svamen `ratom~ kiTxvebs. 
swavlebis procesi ise unda warmarTos, rom am kiTxve-
bis didi nawili Seicvalos ,,rogor~ kiTxvebiT. ,,rogor~ 
kiTxvebi bevrad ufro amZafrebs kvlevis winapirobas, vidre 
,,ratom~ kiTxvebi. gakveTilis dawyebisTanave maswavlebel-
ma moswavleebSi unda aRZras interesi sakiTxisa Tu Temis 
irgvliv, gazardos motivacia. mxolod amis Semdeg uCnde-
baT moswavleebs damatebiTi kiTxvebi, Tu `rogor~ da `ra-
tom~ warmoiSva esa Tu is fenomeni. sawyisi SekiTxva SeiZleba 
modiodes moswavlisagan, maswavleblisagan, saxelmZRvane-
lodan, internetidan an raime sxva wyarodan. kiTxvis gansa-
zRvraSi maswavlebeli gadamwyvet rols asrulebs. gansakuT-
rebiT mniSvnelovania maswavleblis roli im SemTxvevaSi, Tu 
kiTxva moswavleebma unda Camoayalibon. ama Tu im TemasTan 
dakavSirebiT kiTxvebis SerCevis dros maswavlebeli unda 
daeyrdnos moswavleebis winare codnas da gamocdilebas. 
maswavlebelma isic unda gaiTvaliswinos, rom moswavleebis 
mier dasmuli kiTxva gamomdinareobs maTive dakvirvebebiT 
miRebuli informaciidan, amdenad, pasuxic maT codnasa da 
ganviTarebis dones unda Seesabamebodes. kvleva moswavlee-
bisaTvis saintereso xdeba maSin, Tu is maTTvis mniSvnelovan 
da saintereso sakiTxs efuZneba, romelsac aqvs kavSiri yo-
veldRiur cxovrebasTan.

sabunebismetyvelo mecnierebis standartis moTxovnebis 
misaRwevad aucilebelia, moswavle CarTuli iyos kvleva-
Ziebis procesebSi da hqondes uwyveti praqtika. moswavleebi 
kvlevis arss ver igeben mxolod terminebis, magaliTad, hi-
poTeza – daswavliT, an sxvadasxva proceduris, magaliTad, 
mecnieruli kvlevis etapebis – damaxsovrebiT. moswavle 
TviTon unda iyos CarTuli procesSi. mag., TviTon gansazRv-
ros kvlevis etapebi, raTa ufro Rrmad Caswvdes mis arss. 
amasTan, kvleva-ZiebiTi aqtivobebis mxolod Catareba ar 
kmara. kvleva-Zieba da misi Sedegebis gaazreba erTdroulad 
unda xdebodes.  swavla-swavlebis axali midgoma moiTxovs 
moswavleebis CarTvas mecnieruli codnis SefasebaSi. kvle-
vaSi CarTulma moswavleebma da maswavlebelma unda dasvan 



27

Semdegi kiTxvebi:  

• ra xdeba, ra movlena an procesi mimdinareobs?

• movlenis/procesis ra maxasiaTeblebi gvaqvs?

• romeli maxasiaTeblebi ar gvWirdeba?

• ra saxis cvladebi gvaqvs?

• pasuxobs Tu ara miRebuli monacemebi kvlevis mizans?

• ra axsna SeiZleba movuZebnoT am monacemebs?

• riT sjobs erTi romelime axsna danarCenebs?

sabunebismetyvelo mecnierebebis swavlebis procesSi praq-
tikuli samuSaos gamoyenebas fundamenturi roli eniWeba. 
mniSvnelovania, rom maswavlebelma SeZlos klasSi praqti-
kuli samuSaos efeqtiani warmarTva da usafrTxo garemos 
uzrunvelyofa. praqtikuli samuSaos damTavrebis Semdeg ki 
didi mniSvneloba eniWeba samuSaos Sedegebis ganxilvisa da 
Sejamebis mizniT diskusiis warmarTvas.

miznebis gaTvaliswinebiT, swavlebis dros SeiZleba gamoye-
nebuli iyos Semdegis saxis praqtikuli samuSaoebi:

1. sademonstracio cda – praqtikuli samuSaoebi, romelTa 
mizania konkretuli mecnieruli movlenis ilustrireba;

2. gasavarjiSebeli praqtikuli samuSaoebi – savarjiSoebi, 
romlebic eqsperimentebis Catarebis teqnikas, xelsawyoebis 
moxmarebis praqtikuli unar-Cvevebis ganviTarebas emsaxure-
ba;

3. kvleva-ZiebiTi praqtikuli samuSaoebi - maTi mizania, mos-
wavleebma iswavlon kvleva, nabij-nabij miyvnen kvlevis ci-
klis etapebs. gamoiyenon gasavarjiSebeli praqtikuli samuS-
aoebis dros miRebuli codna da unarebi.

4. problemis gadaWraze orientirebuli praqtikuli sa-
muSaoebi gulisxmobs iseT aqtivobebs, sadac moswavleebs 
realuri obieqtebiT manipulirebis gziT uwevT problemis 
gadaWra - praqtikuli gamosavlis moZebna. 

swavlis unarebis gasaumjobeseblad mniSvnelovania zrunva 
metakogniciis unarebis ganviTarebaze, risTvisac maswavle-
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belma periodulad sami tipis aqtivoba unda Caataros. es 
aqtivobebia:

strategiebis modelireba: maswavlebeli moswavleebTan  
erTad asrulebs davalebas da misi Sesrulebisas `xmamaRla 
fiqrobs~ imaze, Tu rogor Seasrulos es aqtivoba (mag., kar-
gad gavecnoT pirobas da davakvirdeT, ras moiTxovs igi; 
aqvs Tu ara pirobas Tanxmlebi masala da misT.);

winmswrebi metakognituri pauza, anu davalebis Sesrulebam-
de dafiqreba da msjeloba gadasadgmel nabijebze - mas Sem-
deg, rac moswavleebi gaecnobian davalebis pirobas, Sevas-
rulebinebT metakognituri xasiaTis amgvar aqtivobas: maT 
jgufurad unda gansazRvron is gza, romliTac davalebas 
Seasruleben, saxeldobr: detalurad aRweron davalebis 
Sesrulebis  etapebi  (ras Seasruleben ris Semdeg da sxv.), 
aseve strategiebi, romlebsac gamoiyeneben TiToeul etapze. 
jgufebma unda warmoadginon TavianTi namuSevrebi da imsje-
lon SerCeuli gzebisa Tu  strategiebis mizanSewonilobaze. 

Semdgomi metakognituri pauza, anu davalebis Sesrulebis Sem-
deg dafiqreba da msjeloba gadadgmul nabijebze - mas Semdeg, 
rac moswavleebi Seasruleben konkretul davalebas,  maT 
unda gaixsenon da aRweron ganvlili gza:  ra gaakeTes ris 
Semdeg? ra xerxebi gamoiyenes muSaobisas? ra gauWirdaT an ra 
gauadvildaT? Sesrulebuli moqmedebebis aRweris Sedegad 
moswavleebi gaacnobiereben im faqts, rom miznis misaRwevad 
arsebobs sxvadasxva gza da xerxi, romlebzec davalebis Ses-
rulebamde unda dafiqrdnen (optimaluri gadawyvetilebis 
misaRebad). metakognituri pauza moswavleebs ganuviTarebs 
swavlis unarebs da aumaRlebs swavlis qmedunarianobas.

d) Sefaseba

saklaso Sefaseba unda Seesabamebodes erovnuli saswavlo 
gegmis pirveli karis me-7 TavSi gansazRvrul Sefasebis prin-
cipebs,  miznebsa da amocanebs.  

swavlis xarisxis gaumjobesebis xelSesawyobad upiratesoba 
unda mieniWos ganmaviTarebel Sefasebas, romelic afasebs 
moswavles Tavis winare SedegebTan mimarTebiT, zomavs in-
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dividualur winsvlas da, amdenad, aZlevs moswavles codnis 
etapobrivi konstruirebis saSualebas. 

mniSvnelovania, moswavle Tavad iyos CarTuli ganmaviTare-
bel SefasebaSi. swavlis procesis Sefaseba moswavles ga-
moumuSavebs damoukideblad swavlis unar-Cvevebs, daexma-
reba swavlis strategiebis aTvisebaSi, saSualebas miscems, 
gacnobierebulad Seuwyos xeli sakuTar winsvlasa da warma-
tebas. SefasebaSi CarTvis ZiriTadi mizania moswavlis gaT-
viTcnobiereba swavlis procesebSi, rac mas am procesebis 
gaazrebulad da damoukideblad marTvas Seaswavlis. 

Semajamebeli (ganmaviTarebeli da ganmsazRvreli) Sefaseba

Semajamebeli SefasebisTvis gamoiyeneba kompleqsuri, kon-
teqstis mqone davalebebi, romelTa Sesruleba moiTxovs 
standartiT gansazRvruli codnisa da unarebis integrire-
bulad da funqciurad gamoyenebas. am davalebaTa Sesafaseb-
lad Sefasebis rubrika, anu kriteriumebis bade gamoiyeneba. 

moswavles TiToeuli saswavlo Temis damuSavebis Semdeg eva-
leba Semajamebeli davalebis warmodgena. Semajamebeli dava-
lebebis minimaluri raodenoba wlis ganmavlobaSi savalde-
bulo saswavlo Temebis raodenobas emTxveva.

tipobrivi davalebebi Semajamebeli SefasebisaTvis

standartis moTxovnaTa miRwevis Sesafaseblad rekomende-
bulia Semajamebel davalebaTa mravalferovani formebis ga-
moyeneba. Semajamebelis davaleba unda iZleodes im codni-
sa da unarebis srulfasovnad Sefasebis saSulebas, romlis 
dauflebasac emsaxureboda swavlebis procesi. 

sabunebismetyvelo sagnebis Semajamebel davalebaTa tipebi 
SeiZleba iyos: testi, modelireba, proeqti, prezentacia, 
problemis gadaWraze dafuZnebuli davalebebi. eqsperimen-
tis Sedegebis analizi, savele/gasvliTi samuSaos angariSi 
da sxva.

testi - testuri davalebebis erToblioba. testuri davale-
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bebi SeiZleba iyos rogorc daxuruli, aseve - Ria. daxuruli 
tipis davalebebis qulebis wili mTlian testSi, sasurvelia, 
ar aRematebodes 30%-s. Ria tipis davalebebi unda amowmeb-
des moswavleebis analitikuri azrovnebis unarebs. sasur-
velia, Ria tipis testur davalebebSi wamyvani iyos kiTxvebi 
`ratom~, `rogor~. sabunebismetyvelo mecnierebebis testu-
ri davalebebi unda moicavdes sqemebis, naxatebis da naxaze-
bis wakiTxvis, gagebis da analizis komponentsac. moswavles 
unda moeTxovebodes grafikuli maorganizeblebiT mocemu-
li informaciis wakiTxva da/an grafikuli maorganizeblebis 
ageba procesebis aRweris mizniT.

kvleva-Ziebaze dafuZnebuli davalebebi (maT Soris eqsperi-
mentuli samuSaoebi)  -  davalebebi, romlebic moiTxoven mos-
wavleebis CarTvas rogorc praqtikul kvleviT aqtivobebSi, 
ise monacemebis damuSavebis, analizis interpretaciaSi.

modelireba - procesis, movlenis, obieqtis analogis gamo-
yeneba an/da Seqmna. modeli SeiZleba iyos rogorc organzo-
milebiani (samecniero naxati/naxazis Seqmna), aseve samganzo-
milebiani. mniSvnelovania, rom moswavleebma SeZlon axsnan 
modelis komponentebis funqciebi,  modelis daxmarebiT aR-
weron procesebi, modeli Seqmnan garkveuli problemis ga-
dasaWrelad. aucilebelia moswavleebma imsjelon modelis 
SezRudvebze (mag., atomis sibrtyeze gamosaxuli sqema aras-
rulfasovnad aCvenebs rogor moZraoben eleqtronebi atom-
birTvis garSemo).

problemis gadaWraze dafuZnebuli davalebebi - Sesrulebu-
li samuSao unda moicavdes, problemis gansazRvras, analizs, 
problemis gadaWris optimaluri gzis SerCevas da proble-
mis gadaWras. problemis gadaWraze dafuZnebuli davaleba 
unda iZleodes  alternatiuli gadaWris gzebis arsebobis 
SesaZleblobas.

proeqti - Sesrulebuli samuSao unda moicavdes problemis/
sakiTxis analizs; problemis/sakiTxis irgvliv Segrovebuli 
informaciis analizs, proeqtis dagegmvis da Sesrulebis (aq-
tivobebis) aRweras, daskvnebs, proeqtis saboloo produqts.  

prezentacia - Sesrulebuli naSromis wardgena auditoriis 
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winaSe. mniSvnelovania, rom prezentacia ar unda iyos moZie-
buli informaciis wardgena. saprezentacio davaleba unda 
iZleodes saSualebas, TiToeulma moswavlem/jgufma war-
moadginos sakuTari originaluri gadawyvetileba, analizi, 
Sefaseba an sxva. 

moTxovnebi, romlebsac unda akmayofilebdes Semajamebeli 
ganmsazRvreli SefasebisaTvis gankuTvnili davaleba

• TiToeul davalebas unda axldes piroba da davalebis 
pirobis Sesabamisi Sefasebis rubrika;

• davalebis Sefasebis rubrika, standartis Sedegebis gar-
da, unda efuZnebodes erovnuli saswavlo gegmis gamWol 
unarebsa da Rirebulebebs; 

• 10 qula unda gadanawildes rubrikaSi Semaval kriteriu-
mebze;   

Sefasebis rubrikis nimuSi

davaleba/aqtivoba:  eqsperimentis dagegmva da Catareba

Sefasebis kriteriumebi   qulebi komentari

1. kvlevis miznis gansazRvra da 
hipoTezis Camoyalibeba

0-1

2. eqsperimentis dagegmva (eta-
pebis gansazRvra,    cvladebis 
dadgena Sesabamisi resursebis 
SerCeva)

0-2

3. monacemebis Segroveba da or-
ganizeba

0-1

4. monacemebis  analizi, 
daskvnebis gamotana

0-2

5. samuSaos wardgena/prezentacia 0-2

6. informaciuli da sakomunika-
cio teqnologiebis gamoyeneba

0-1

7. Zalisxmeva 0-1
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Tema: meqanikuri movlenebi     _      saaTebis savaraudo raodenoba: 33 sT
1. meqanikuri muSaoba; simZlavre da energia; 
2. sxeulTa wonasworoba; 3. martivi meqanizmebi.

TemasTan dakavSirebuli mkvidri warmodgenebi: meqanikuri energia 
energiis erT-erT saxes warmoadgens da Sedgeba potenciuri da 
kinetikuri energiebisagan; sruli meqanikuri energiis Senaxvisas 
potenciuri energia SeiZleba kinetikurSi gadavides da piriqiT, 
ise, rom maTi jami mudmivia; meqanikuri muSaoba iwvevs  energi-
is cvlilebas; simZlavre gviCvenebs Tu ra siswrafiT sruldeba 
muSaoba; sxeuli wonasworobaSia, Tu masze moqmedi Zalebisa  da 
momentebis jami nulis tolia; meqanizmebis gamoyenebiT SesaZle-
belia ZalaSi mogeba manZilis xarjze da piriqiT.

TemasTan dakavSirebuli sakvanZo SekiTxvebi: razea damokidebuli 
sxeulis mier meqanikuri muSaobis Sesrulebis unari? ra kavSiria 
muSaobas,  energiasa da simZlavres Soris? ratom/rogor vi-
yenebT martiv meqanizmebs yoveldRiur cxovrebaSi? ratom aris 
mniSvnelovani sxeulis wonasworobis pirobebis codna?

Temis farglebSi dasamuSavebeli sakiTxebi: 
muSaobis dakavSireba energiis cvlilebasTan; meqanikuri energi-
is mudmivoba - potenciuri da kinetikuri energiebis erTi saxi-
dan meoreSi gadasvla;
martivi meqanizmebis moqmedebis principis eqsperimentuli Ses-
wavla; martivi meqanizmebis, wonasworobisa da energiis mudmi-
vobis kanonis rolis Sefaseba bunebasa da yofa-cxovrebaSi; sx-
eulTa wonasworobis pirobebis dadgena; martivi meqanizmebis 
gamoyeneba sxvadasxva profesiasTan/saqmianobis sferosTan.

Temis SejamebasTan dakavSirebuli kompleqsuri davaleba

matrica.  I da II Tavis kompleqsuri davaleba
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• aRwere suraTze gamosaxuli situacia da imsjele: amwis mier 
500kg masis filis Tanabari awevisas Sesrulebuli meqanikuri 
muSaobis Sesaxeb. 

• ivaraude da gamoTvale amwis mier ganviTarebuli saSualo 
simZlavre. 

• daakavSire filis meqanikuri energiis cvlileba muSaobis 
SesrulebasTan. 

• gamoTvale amwis mxrebis Tanafardoba wonasworobis SenarCu-
nebisTvis.

• gamoTvale amwis sapirwone tvirTis masa. 
• CaTvale, rom tvirTis awevis dro aris 50 wm (xaxuni ugule-

belyavi).

samizne cnebebi da maTTan dakavSirebuli mkvidri warmodgenebi:
• muSaoba, energia, simZlavre, sxeulTa wonasworoba.
• muSaoba dakavSirebulia energiis cvlilebasTan.
• sruli meqanikuri energia Caketili sistemisaTvis ar icvle-

ba.
• erTi saxis energia gardaiqmneba meore saxis energiad.
• simZlavre gamosaxavs muSaobis Sesrulebis siswrafes. 
• martiv meqanizmebSi ramdenjerac vigebT ZalaSi, imdenjer 

vagebT manZilSi.

sakiTxi/qvecneba:
muSaobis gamoTvla; simZlavris gamoTvla; sapirwone tvirTis ma-
sis gamoTvla. 
materia (simZimis centri),  sistemebi, struqtura,  funqcia, 
urTierTqmedeba (margi qmedebis koeficienti, Zalis momenti),  
energia (energiis mudmivoba, kinetikuri da potenciuri energia, 
energiis gardaqmna) kvlevis meTodi (cda, eqsperimenti, gamok-
iTxva, interviu); dagegmva-ganxorcieleba (sakvlevi kiTxva, hi-
poTeza, usafrTxoeba, resursi, cvladi (damoukidebeli, damok-
idebuli)  monacemi, monacemTa organizeba, monacemTa analizi, 
daskvna);  modeli (formula), aRmoCena, Teoria, kanoni, teqnolo-
gia, mdgradi ganviTareba.
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sakvanZo SekiTxvebi:

1. ra Zalebi moqmedebs tvirTze?
2. ratom unda moZraobdes tvirTi Tanabrad?
3. romeli Zalis muSaobis gamoTvlaa SesaZlebeli am monaceme-

biT?
4. ra niSani eqneba simZimis Zalis muSaobas? 
5. ra niSani eqneba amwis mier Sesrulebul muSaobas? 
6. amwis mier Sesrulebuli muSaoba iqneba Tu ara simZimis Zalis 

muSaobis toli?
7. rogor gamoiTvleba amwes mier Sesrulebuli sruli muSaoba?
8. rogor gamoiTvleba amwis mier ganviTarebuli saSualo sim-

Zlavre?
9. romeli energia eqneba tvirTs mesame sarTulze dadebisas?
10. ra energia eqneba tvirTs mesame sarTulamde moZraobisas?
11. aRwereT da imsjeleT energiis gardaqmnaze filis zeviT moZ-

raobisas.
12. Seadare energiis cvlileba Sesrulebul muSaobas da gamoi-

tane daskvna.
13. rogor inarCunebs amwe  wonasworobis mdgomareobas? 
14. gamoTvale amwis gamawonasworebeli tvirTis masa. 
15. ra xelsawyoebia saWiro dasaxuli amocanis gadasaWrelad.

aqtivobebi:
gonebrivi ieriSi, diskusia.
1. maswavlebeli acnobs moswavleebs kompleqsur davalebas.
2. maswavlebeli ganumartavs moswavleebs rogor unda gazomon 

sidideebi (gazomvisaTvis airiCieT masStabi da saxazaviT ga-
zomeT saWiro fizikuri sidideebi). 

3. moswavleebi zomaven filis awevis simaRlesa da `berketis“ 
mxre bs.

4. msjeloben dasmuli sakiTxebis Sesaxeb. 
5. angariSoben Sesabamis fizikur sidideebs.
6. moswavleTa jgufebi warmoadgenen Sesrulebul samuSaos da 

monawileoben diskusiaSi.

resursebi:
suraTi, rveuli an flipCarti, sawer-kalami.

Sefasebis kriteriumi/kriteriumebi:
maswavlebeli iyenebs ganmaviTarebeli Sefasebis meTods mis mier 
SemuSavebuli kriteriumebiT.
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Tema: siTburi movlenebi    _    saaTebis savaraudo raodenoba: 23 sT
1. siTbos gadacema; 2. siTbos raodenoba; 
3. siTburi Zravebi da ekologiuri problemebi.

TemasTan dakavSirebuli mkvidri warmodgenebi: siTbos gadacema 
sxvadasxva gziTaa SesaZlebeli; bunebaSi siTbo TavisTavad yov-
elTvis maRali temperaturis mqone sxeulidan ufro dabali tem-
peraturis mqone sxeuls gadaecema; mocemuli nivTierebisaTvis 
sxeulis temperaturis cvlileba gadacemuli siTbos raodeno-
basa da sxeulis masazea damokidebuli; erTi da imave raodenobis 
sxvadasxva nivTierebis temperaturis erTnairad Sesacvlelad 
gansxvavebuli siTbos raodenobaa saWiro; siTbos gadacemiT Ses-
aZlebelia nivTierebis agregatuli mdgomareobis Secvla; erTi 
da imave raodenobis sxvadasxva sawvavis dawviT gansxvavebuli 
siTbos raodenoba miiReba; siTburi Zrava sawvavis siTbur ener-
gias meqanikur energiad gardaqmnis; siTburi Zravebis muSaobisas 
garemos aucileblad gadaecema siTbos garkveuli raodenoba. 

TemasTan dakavSirebuli sakvanZo SekiTxvebi: 
rogor SeiZleba sxeulis temperaturis Secvla? ra kavSiria Tbo-
gadacemasa da nivTierebis agregatuli mdgomareobis cvlilebas 
Soris? ratom vrceldeba siTbo gansxvavebulad sxvadasxva niv-
TierebaSi? rogor gardaiqmneba siTburi energa sxva saxis ener-
giad? razea damokidebuli nivTierebis siTbotevadoba? ra zians 
ayenebs garemos siTburi Zravebis muSaoba? ratom aris aucile-
beli sxvadasxva sxeulis siTburi gafarToebis Taviseburebebis 
codna? ra gansxvavebaa sxeulis siTbur da meqanikur energiebs 
Soris? rogor vlindeba bunebaSi konveqcia da gamosxiveba? ra 
damokidebulebaa nivTierebis  Tbogamtarobasa da gvarobas So-
ris? rodis dneba sxeulebi? ra temperaturaze dneba yinuli? 
romeli formuliT gamoiTvleba sxeulis gasadnobad saWiro siT-
bos raodenoba? ra damokidebulebaa sxeulis gasaTbobad saW-
iro siTbos raodenobas,  masasa da sawyissa da saboloo tempera-
turebs Soris.

matrica. III Tavis kompleqsuri davalebebi
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Temis farglebSi dasamuSavebeli sakiTxebi: 
siTburi movlenebi. Sinagani energia. sxeulebi gaTbobis Sede-
gad gansxvavebulad farTovdeba. wyali temperaturis garkveul 
farglebSi gaTbobiT ikumSeba. sxeulebis Sinagani energia damok-
idebulia molekulebisa da atomebis kinetikur da potenciur 
energiaze. Sinagani energia icvleba muSobis SesrulebiTa da 
TbogadacemiT. gamosxiveba mimdinareobs vakuumSic, konveqcia 
_ siTxeebsa da airebSi, Tbogamtaroba ki _ myar sxeulebSi niv-
Tierebis kuTri  siTbotevadoba  nivTierebis siTburi maxasi-
aTebelia. sxeulis gasaTbobad saWiro siTbos raodenoba damok-
idebulia kuTr siTbotevadobaze, masaze, sawyissa da saboloo 
tamperaturaze.

kompleqsuri davaleba #1

Temis SejamebasTan dakavSirebuli kompleqsuri davaleba
ninom zamTris ardadegebis gasatareblad bakurianSi matarebliT 
gamgzavreba gadawyvita. gareT qari  qroda da Tovli modioda. 
mze drodadro gamoaWyetda Rrublebidan.  gzaze eleqtroTer-
mometri _ 5oC temperaturas afiqsirebda. vagonSi ki Tbiloda da 
Termometri 25oC temperaturas uCvenebda. mas matareblis moZ-
raobisas gamocemuli monotonuri xma siamovnebas hgvrida. ni-
nos moswyurda da erT-erT gaCerebaze yinulis loloebi vagonSi 
Semoitana da 200 ml moculobis WiqaSi Cayara. garkveuli drois 
Semdeg man SeniSna, rom yinuli mTlianad gamdnariyo. wyals pi-
ramde gaevso Wiqa da sakmaod gamTbariyo. 
teqstis mixedviT gaaanalize aRwerili siTburi movlenebi da 
upasuxe SekiTxvebs.

samizne cnebebi da maTTan dakavSirebuli mkvidri warmodgenebi:
sxeulebis Sinagani energia; konveqcia, gamosxiveba, Tbogamtaro-
ba; siTbos raodenoba da misi erTeuli; kuTri siTbotevadoba da 
misi erTeuli; sxeulis gasaTbobad saWiro siTbos raodenobis 
gamosaangariSebeli formula; dnobis kuTri siTbo da misi er-
Teuli; sxeulis gasadnobad saWiro siTbos raodenobis gamosaan-
gariSebeli formula.

sakiTxi/qvecneba: siTburi gafarToveba. konveqcia.  Tbogamtaro-
ba. dnoba, litri rogorc moculobis erTeuli. erTeulebis erT 
sistemaSi gadayvana. wylis simkvrive. wylis gasaTbobad saWiro 
siTbos raodenobis gamoTvla. dnobisaTvis saWiro siTbos ra-
odenobis gamoTvla. mTeli procesisaTvis saWiro siTbos raode-
nobis gamoTvla. materia (siTburi gafarToveba, Tbogamtaroba, 
kuTri siTbotevadoba, wvis kuTri siTbo.), sistemebi, struqtu-
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ra, funqcia, urTierTqmedeba,  energia (konveqcia, gamosxiveba, 
energiis mudmivoba, energiis gardaqmna), kvlevis meTodi (cda, 
eqsperimenti, gamokiTxva, interviu); dagegmva-ganxorcieleba 
(sakvlevi kiTxva, hipoTeza, usafrTxoeba, resursi, cvladi (da-
moukidebeli, damokidebuli), monacemi, monacemTa organizeba, 
monacemTa analizi, daskvna,);  modeli (formula), aRmoCena, Teo-
ria, kanoni, teqnologia, mdgradi ganviTareba.

sakvanZo SekiTxvebi:
1. ratom gamoscems matarebeli monotonur xmebs? ratom aris 
aucilebeli relsebs Soris Sualedebis datoveba?
2. Tbogadacemis romeli saxiT modis mzidan energia da siTbo 
dedamiwaze?
3. ra aris qari?
4. ras udrida garemosa da yinulis lolos temperatura?
5. ratom daiwyo yinulma vagonSi dnoba. ra masis iyo yinuli?
6. ras udrida wylis saboloo temperatura?
7. romeli  mudmivi fizikuri sidieebis ricxviTi   mniSvnelo-
bebia saWiro  mocemuli siTburi procesebis dasaxasiaTeblad?
8. romeli formuliT gamoiTvleba yinulis 0oC-mde gasaTbobad 
saWiro siTbos raodenoba?
9. romeli formuliT gamoiTvleba dnobisaTvis saWiro siTbos 
raodenoba?
10. romeli formuliT gamoiTvleba 0oC-iani wylis vagonis  tem-
peraturamde gasaTbobad saWiro siTbo?
11. siTbos ra raodenoba dasWirda am process?

aqtivobebi:
gonebrivi ieriSi, diskusia.
1. maswavlebeli acnobs moswavleebs kompleqsur davalebas.
2. aRwerili situaciis mixedviT moswavleebi msjeloben siTbu-

ri procesebis Sesaxeb. 
3. pasuxoben sakvanZo SekiTxvebze.
4. monawileobas iReben diskusiaSi.

resursebi: kompleqsuri davalebis teqsti, saxelmZRvanelo. 
rveuli, saweri-kalami.

Sefasebis kriteriumi/kriteriumebi:
maswavlebeli iyenebs ganmaviTarebeli Sefasebis meTods mis mier 
SemuSavebuli kriteriumebiT.
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kompleqsuri davaleba #2

 
Temis SejamebasTan dakavSirebuli kompleqsuri davaleba

zurikom skolaSi iswavla energiis mudmivobis kanoni. man gada-
wyvita Seemowmebina es kanoni siTburi procesisaTvis. igi mego-
brebTan ase msjelobda: yvela sawvavs aqvs Sinagani energia. 
sawvavis dawvisas gamoyofili energia gadaecema sxva sxeuls, 
magaliTad, airis dawvisas gamoyofili energia, siTbo gadaecema 
wyals da aaduRebs mas. siTburi balansis Tanaxmad, ra siTboc 
gamoiyo sawvavis dawvis Sedegad, im siTbos miiRebs wyali asadu-
Reblad. amasTan dakavSirebiT man gadawyvita cdis Catareba. 
sasworiT awona aluminis qvabi. rveulSi Cawera, rom qvabis masa 
m=836 g. menzuriT gazoma wylis moculoba da gamoTvala misi 
masa. m1=3 kg. cxrilSi moiZia aluminis kuTri siTbotevadoba. 
c=920 j/kg grad, bunebrivi airis wvis kuTri siTbo Q= 4,4.107 j/
kg, da simkvrive r = 0,7kg/m3.
gazoma oTaxis temperatura, t=20oC, Caasxa wyali qvbSi, daaxura 
saxuravi. dadga quraze. CainiSna airis mricxvelis sawyisi Cven-
eba da CarTo gazqura. wylis aduRebisTanave gamorTo gazqu-
ra da aiRo anaTvali mricxvelze. gamoiangariSa gazis danaxar-
ji. ∆V=0,120m3. am monacemebiT gamoTvala qvabisa da wylis mier 
miRebuli siTbos raodenoba. Q=470340j da airis wvis Sedegad 
gamoyofili siTbos raodeniba Q=3696000j. rodesac es monace-
mebi aCvena megobrebs, maT gaukvirdaT da daeWvdnen eqsperimen-
tis Catarebis sizusteSi. maT swamdaT, rom energiis mudmivobis 
kanoni samarTliania yoveli procesisTvis. zurikom maT auxsna, 
rom Catarebuli eqsperimeni SeiZleba zusti ar yofiliyo, ma-
gram aseTi didi gansxvaveba SedegSi ar unda mieRo. bevri fiqris 
Semdeg igi mivida daskvnamde, rom eqsperimentis Catarebisas air-
is mier gamoyofili siTbo mTlianad ver moxmardeboda wylisa 
da qvabis gacxelebas. energia gaifanta garemoSi. man gamoTvala 
gazquris margi qmedebis koeficienti da miiRo, rom h=13%. zu-
rikom eqsperimentis Sedegi ase axsna: energiis mudmivobis kanoni 
samarTliania, magram verc erTi danadgari ver uzrunvelyofs 
energiis 100%-iT sasargeblod gamoyenebas, energiis danakargi 
yovelTvis arsebobs. Cemi gazqura, rogorc gamoTvlebidan Cans, 
mTeli gamoyofili energiis mxolod 0,13 moixmars sasargeblod.
teqstis mixedviT gaaanalize aRwerili siTburi movlenebi da 
upasuxe SekiTxvebs.
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samizne cnebebi da maTTan dakavSirebuli mkvidri warmodgenebi:
siTbos raodenoba sxvadasxva procesebisTvis. energiis gardaqm-
na erTi saxidan meoreSi. sxeulebi gaTbobis Sedegad gansxvave-
bulad farTovdeba. wyali temperaturis garkveul farglebSi 
gaTbobiT ikumSeba. sxeulebis Sinagani energia damokidebulia 
molekulebisa da atomebis kinetikur da potenciur energiaze. 
Sinagani energia icvleba muSobis SesrulebiTa da Tbogadace-
miT. myar sxeulebSi siTbo gadaecema TbogamtarobiT, siTxeebSi 
_ konveqciiT. nivTierebis kuTri  siTbotevadoba nivTierebis 
siTburi maxasiaTebelia. sxeulis gasaTbobad saWiro siTbos ra-
odenoba damokidebulia kuTr siTbotevadobaze,  masaze, sawyiss 
da saboloo tamperaturaze.

sakiTxi/qvecneba:
wylis gasaTbobad saWiro siTbos raodenobis gamoTvla. or-
Tqlad qcevisaTvis saWiro siTbos raodenobis gamoTvla. airis 
wvisas gamoyofili siTbos raodenobis gamoTvla. materia (siT-
buri gafarToveba, Tbogamtaroba, kuTri siTbotevadoba, wvis 
kuTri siTbo.), sistemebi, struqtura, funqcia, urTierTqmede-
ba, energia (konveqcia, gamosxiveba, energiis mudmivoba, energi-
is gardaqmna), kvlevis meTodi (cda, eqsperimenti, gamokiTxva, 
interviu); dagegmva-ganxorcieleba (sakvlevi kiTxva, hipoTeza, 
usafrTxoeba, resursi, cvladi (damoukidebeli, damokidebuli),  
monacemi, monacemTa organizeba, monacemTa analizi, daskvna,);  
modeli (formula) aRmoCena, Teoria, kanoni, teqnologia, mdgra-
di ganviTareba.

sakvanZo SekiTxvebi:
1. romel agregatul mdgomareobaSia qvabi, wyali, sawvavi?
2. gaaanalize, ratom aris SesaZlebeli aluminis qvabiT wylis 

aduReba.
3. aRwere, ra gziT gadaecema siTbo qvabs, qvabidan wyals. 
4. ivaraude, ra temperatura eqneba qvabs wylis aduRebisas.
5. aRwere gazquraSi mimdinare procesi.
6. imsjele qvabisa da wylis Sinagani energiis cvlilebaze.
7. rogor gamoTvales wylisa da qvabis mier miRebuli siTbos 

raodenoba? 
8. rogor gamoTvales airis wvisas gamoyofili siTbos raode-

noba?
9. ratom dairRva siTburi balansi?
10. dairRva Tu ara energiis Senaxvis kanoni?
11. rogor gamoTvales mqk?
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aqtivobebi:
gonebrivi ieriSi, diskusia.
1. maswavlebeli  acnobs moswavleebs kompleqsuri davalebis 

teqsts. 
2. maswavlebeli sTxovs moswavleebs Caeban diskusiaSi. 
3. moswavleebi msjeloben. amowmeben zurikos mier miRebul Se-

degs. 
4. msjeloben, ramdenad sworad iangariSa man margi qmedebis 

koeficienti. 
5. moswavleebma SeiZleba gamoTqvan mosazreba sworia Tu ara 

sasargeblod daxarjul siTbos raodenobaSi CaiTvalos qva-
bis mier miRebuli siTbos raodenoba. 

 sakiTxis Sesaxeb diskusiis warmarTvisas SesaZloa sxva daskv- 
 na iqnes gamotanili.
 SesaZloa moswavleebma Tavad moindomon aseTive eqsperimen-
 tis Catareba.

resursebi: 
kompleqsuri davalebis teqsti, saxelmZRvanelo. rveuli, sawer- 
kalami.

Sefasebis kriteriumi/kriteriumebi:
maswavlebeli iyenebs ganmaviTarebeli Sefasebis meTods mis mier 
SemuSavebuli kriteriumebiT.



45

saswavlo masalis savaraudo saaTobrivi
 ganawileba

gakveTilis Tema
saaTebis 
raodenoba

1 meqanikuri muSaoba 1 sT

2 simZimisa da drekadobis Zalis muSaoba 1 sT

3 meqanikuri muSaobis eqsperimentuli kvleva 1 sT

4 simZlavre. simZlavris erTeuli 1 sT

5 amoxseni amocanebi 2 sT

6 potenciuri energia 1 sT

7 kinetikuri energia 1 sT

8 meqanikuri energiis eqsperimentuli kvleva 1 sT

9 energiis mudmivobis kanoni 1 sT

10 amoxseni amocanebi 2 sT

Semajamebeli gakveTili 1 sT

11 simZimis centri 1 sT

12 simZimis centris eqsperimentuli kvleva 2 sT

13 sxeulTa wonasworobis eqsperimentuli kvleva 2 sT

14 sxeulTa wonasworobis saxeebi 1 sT

15 martivi meqanizmebi. berketi 1 sT

16 berketis wonasworobis pirobis 
eqsperimentuli kvleva

1 sT

17 Zalis momenti 1 sT

18 amoxseni amocanebi 2 sT

19 WoWonaqi 1 sT

20 meqanikis `oqros wesi~ 1 sT

21 martivi meqanizmebi cocxal bunebaSi 2 sT

22 manqanebisa da meqanizmebis margi qmedebis 
koeficienti

1 sT

23 daxrili sibrtyis margi qmedebis 
koeficientis kvleva

1 sT

24 amoxseni amocanebi 2 sT

Semajamebeli gakveTili 1 sT
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gakveTilis Tema
saaTebis 
raodenoba

25 siTburi movlenebi 1 sT

26 Sinagani energia 1 sT

27 Sinagani energiis cvlilebis 
eqsperimentuli kvleva

1 sT

28 Sinagani energiis cvlileba 1 sT

29 siTburi movlenebis kvleva 1 sT

30 sxeulebis siTburi gafarToeba 1 sT

31 Tbogamtaroba 1 sT

32 Tbogamtarobis eqsperimentuli kvleva 1 sT

33 konveqciis eqsperimentuli kvleva 1 sT

34 konveqcia 1 sT

35 gamosxiveba 1 sT

36 siTbos raodenoba 1 sT

37 dnoba da gamyareba 1 sT

38 amoxseni amocanebi 2 sT

39 orTqlad qceva. kondensacia. sublimacia 1 sT

40 duRili 1 sT

41 sawvavis wva 1 sT

42 siTburi balansis gantoleba 1 sT

43 siTburi Zravebi 1 sT

44 amoxseni amocanebi 1 sT

45 energia cocxal organizmebSi 1 sT

Semajamebeli gakveTili 1 sT

saswavlo gegmis mixedviT VIII klasSi wliuri saaTebis 
raodenobaa 68.  Cvens saxelmZRvaloSi sami Tavia, romelic 
Seicavs 45 saswavlo paragrafsa da TiToeuli Tavis bolos  _  
Tavis Sejamebas. amasTan, saswavlo wlis ganmavlobaSi 5 saaTi 
saWiroa standartiT gaTvaliswinebuli Semajamebeli werebi-
saTvis. 5 saaTi ki sarezervo droisTvis aris gankuTvnili.

darCenili 10 saaTidan 3 saaTi maswavlebels SeuZlia ga-
moiyenos Cven mier SemoTavazebuli kompleqsuri davalebe-
bisaTvis, xolo 7 saaTi gaanawilos Tavisi Sexedulebisamer. 
magaliTad, proeqtebisa da sxva aqtivobebisaTvis.
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moswavlis wignis mizania ganaTlebis erovnuli gegmis Se-
sabamisad fizikis standartiT gaTvaliswinebuli Sinaarsis 
realizacia. 

moswavlis wigni srulad pasuxobs saxelmwifo standartiT 
gaTvaliswinebul sakiTxebs. avtorebi SevecadeT kompaqtu-
rad da martivad (gaubraloebis gareSe) gadmogveca saswavlo 
masala. 

wignSi teqsts ukavia sagakveTilo Temis daaxloebiT 30%. 
savarjiSoebi da sxva aqtivobebi Seesabameba standartiT gaT-
valiswinebul indikatorebs. 

saxelmZRvanelo iTvaliswinebs swavla/swavlebisadmi in-
teraqtiur midgomas. igi ZiriTadad moswavlezea orienti-
rebuli. paragrafebis umetesoba agebulia samfaziani inte-
raqtiuri gakveTilis modelis mixedviT: gamowveva, Sinaarsis 
realizacia, gaazreba. gamoyenebulia sxvadasxva interaqtiu-
ri swavlebis strategiebi, magaliTad, jgufuri eqsperimente-
bi, jgufuri samuSaoebi, proeqti, refleqsia. 

rubrika `ifiqre da imsjele~ gankuTvnilia moswav leTa in-
teresis aRZvrisa da swavlis motivaciis SeqmnisaTvis. igi iT-
valiswinebs ara marto  winare codnas, aramed cxovrebiseul 
gamocdilebas, warmodgenebs da moiTxovs moswavlisagan va-
raudis gamoTqmas ilustraciaze mocemuli movlenis Sesaxeb. 
rubrikaSi dasmuli kiTxva ar aris orientirebuli masze zus-
ti pasuxis misaRebad. saWiroa moswavleebma imsjelon moce-
mul sakiTxebze, daeuflon msjelobis unar-Cvevas da aReZ-
raT interesi paragrafSi mocemuli masalis Sesaswavlad. es 
rubrika maswavlebels aZlevs saSualebas miiRos informacia 
moswavlis im codnis Sesaxeb, romelic dakavSirebulia axlad 
asaxsnel sagakveTilo TemasTan. 

`Sinaarsis realizaciis~ etapze maswavlebeli moswavleebs 
acnobs (axsniT an saubriT) axal masalas. am etapze maswavle-
bels SeuZlia gamoiyenos interaqtiuri gakveTilis Catare-

informacia moswavlis wignis Sesaxeb
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bisTvis gankuTvnili swavlebis strategiebi, romlis meTodi-
ka wignis boloSia mocemuli. 

rubrika `gaazreba~ gulisxmobs sagakveTilo masalis ufro 
Rrmad Secnobas. am rubrikaSi zogjer mocemulia damatebiTi 
informacia, romelic avsebs sagakveTilo masalas. am informa-
ciaze dayrdnobiT maswavlebels saSualeba eZleva warmarTos 
diskusia. rubrikaSi moswavleTa samuSaod mocemulia cxri-
lebi, romelTa Sevsebaa saWiro, agreTve, eqsperimentuli sa-
muSaoebi, romlebic kvleviTi unarebis Camoyalibebas uwyobs 
xels. 

gavlili masalis gameorebisaTvis yoveli saswavlo Te-
mis bolos mocemulia am Tavis Semajamebeli gakveTilebi, 
romlebzec xdeba codnis Sejameba da ganzogadeba. es gakveTi-
lebi umetesad Seicavs sqemebs da moswavleebisagan moiTxovs 
msjelobas da daskvnebis gamotanas saswavlo TemasTan dakav-
SirebiT.

fizikis, rogorc sagnis specifikidan gamomdinare, sa-
xelmZRvanelos agebisas gansakuTrebuli yuradReba mieq-
ca eqsperimentuli unarebis gamomuSavebas (saklaso da sa-
Sinao eqsperimentuli samuSaoebiT), logikur msjelobas 
(`gaazrebaSi~ mocemul sakiTxze msjelobisas, diskusiisas, 
gamowvevis etapze msjelobisas), prezentaciebs, infor-
maciis moZiebas, diagramebisa da cxrilebis gamoyenebas. 
Cven vTvliT, rom refleqsiis fazas aqvs didi mniSvnelo-
ba sagakveTilo masalis xarisxianad aTvisebisaTvis. amitom 
rekomendacias viZleviT orsaaTiani gakveTilebis Catare-
bisTvis, vfiqrobT, rom pirveli gakveTili daeTmos sagak-
veTilo masalis gacnoba-gagebas, meore gakveTili _ gaaz-
rebas, analizisa da codnis gamoyenebis saazrovni unarebis 
gamomuSavebas. 

Cven SevecadeT saSinao davalebebi umravles SemTxveva-
Si yofiliyo orientirebuli saswavlo masalis gaazrebaze, 
naklebi yofiliyo weriTi samuSaoebi. 

sagakveTilo procesi moiTxovs sxvadasxva aqtivobas (dis-
kusia, eqsperimenti, muSaoba wyvilebsa da jgufebSi), rac 
saswavlo-SemecnebiT procesSi moswavleebis aqtiur CarTvas 
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iTvaliswinebs. agreTve, aseTi aqtivobebi xels uwyobs sxva-
dasxva unar-Cvevis ganviTarebas, rogoricaa:

dakvirveba da aRwera, monacemebis aRricxva, klasifikacia, 
cdis Catareba, monacemebis interpretacia, modelis Seqmna 
da gamoyeneba. aRniSnulma aqtivobebma moswavleebSi unda ga-
moiwvios interesi fizikis Seswavlis mimarT, interesi mecnie-
ruli kvlevisa da siaxleebisadmi, TanamSromlobis survili, 
garemoze zrunva da pasuxismgebloba, usafrTxo cxovrebis 
wesebis dacvis mniSvnelobis gaazreba. 

saswavlo masalis srulfasovnad aTvisebisaTvis aucilebe-
lia laboratoriuli xelsawyoebis gamoyeneba (menzurebi, mi-
nis WurWeli da sxv.), proeqtori, kompiuteri, eleqtronuli 
resursebi. maswavleblis wigns Tan axlavs eleqtronuli re-
sursebi. moswavlis wignSi miTiTebulia informaciis moZieba 
internetis saSualebiT. moswavles SeuZlia Google-s gamoye-
nebiT an Youtube-iT moipovos misTvis saintereso masala da 
video rgolebi. 

swavlebis aqtiuri meTodebis gamoyenebam wlis bolosaT-
vis unda uzrunvelyos standartiT gansazRv ruli Sedegebis 
miRweva. 

moswavle saswavlo wlis bolos SeZlebs praqtikul aqti-
vobebSi monawileobas da kvleviTi unar-Cvevebis demonstri-
rebas. 
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kompleqsuri SemoqmedebiTi davalebebi ZiriTadad proble-
muri xasiaTisaa. maT safuZvlad udevs problemuri kiTxvebi 
da situaciebi, romlebic imiTaa gansakuTrebuli, rom mra-
val swor pasuxs gulisxmobs. swored aseT davalebebs awydeba 
moswavle saswavlo masalis analizisas, movlenaTa interpre-
taciisas da kvleva-Ziebisas. 

Sinaarsis mixedviT, kompleqsuri SemoqmedebiTi davalebebi 
iyofa:

• SemecnebiTi, kvleviTi xasiaTis davalebebad;

• logikur amocanebad;

• davalebebad, romlebic arastandartul midgomebs moi-
Txovs;

davalebebis Sesasruleblad saWiro meTodebi SeirCeva 
miznisa da sirTulis mixedviT (SemoqmedebiTi samuSaos orga-
nizebas gadamwyveti mniSvneloba aqvs).

kompleqsuri davalebis Sefasebis specialuri meTodebi ar 
arsebobs, magram maswavlebels SeuZlia, moswavleTa codnis 
donis gansazRvrisTvis gamoiyenos mravalferovani meTodebi: 

• reproduqciuli codnis Semowmebis meTodebi;

• informaciis gagebisa da aRqmis Semowmebis meTodebi;

• analizis (konteqstis wakiTxvis, logikuri daskvnebis ga-
motanis), sinTezisa (gegmis Sedgena da sxv.) da Sefasebis (masa-
lis logikuri ageba, informaciis mniSvnelobis gansazRvra da 
sxv.) Semowmebis meTodebi.

kompleqsuri SemoqmedebiTi xasiaTis davalebebi zrdis 
moswavleTa motivacias, interess, ubiZgebs maT azrovnebisa 
da ocnebisken da xels uwyobs swavlis Sedegebis gaumjobese-
baze orientirebuli saswavlo procesis warmarTvas, kritiku-
li da SemoqmedebiTi kompetenciebis ganviTarebas. praqtikul 
saqmianobaSi maTi gamoyeneba misasalmebeli da efeqturia.

rekomendaciebi maswavleblisaTvis
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kompleqsuri davalebebi mozardebs sTavazobs winare cod-
na-gamocdilebasTan dakavSirebul nacnob, cxovrebiseul 
konteqstebs da motivacias uqmnis maT ucnobis, axlis aRmosa-
Cenad; swavla-swavlebis procesi moswavleebSi aZlierebs Zie-
bis bunebriv wyurvils da biZgs aZlevs saazrovno procesebs. 
gaazrebul swavla-swavlebaze orientirebuli aqtiuri peda-
gogika xels uwyobs, erTi mxriv, gonebaSi codnis struqtu-
rebis Camoyalibebasa da, meore mxriv, kompleqsuri azrovne-
bis ganviTarebas. Sesabamisad, moswavleebi codnis SeZenasTan 
erTad daeuflebian kritikuli da SemoqmedebiTi azrovnebis 
unarebs. kritikuli da SemoqmedebiTi azrovneba ki warmoad-
gens umniSvnelovanes kompetenciebs piradi da sazogadoeb-
rivi keTildReobis Sesaqmnelad. gaazrebuli da aqtiuri 
swavla-swavleba aseve gulisxmobs swavlis procesze orienti-
rebas _ moswavleebi gaacnobiereben swavlis procesSi gamoye-
nebul strategiebs da iswavlian maT efeqtianad marTvas, anu 
iswavlian swavlas, romlis gareSe warmoudgenelia swrafad 
cvalebad samyaroSi adaptireba da Tanamedrove sazogadoeb-
riv cxovrebaSi srulfasovani integrireba.

gTavazobT Cven mier  Sedgenil  sam kompleqsur davale-
bas. Tumca vTvliT, rom maswavlebels, saWiroebis mixedviT, 
Tavadac SeuZlia Seadginos amgvari davalebebi. aRniSnuli 
davalebebi moicavs saswavlo Temis ramdenime paragrafs. sak-
vanZo SekiTxvebi moswavles saSualebas aZlevs gaamTlianos da 
gaaanalizos miRebuli faqtobrivi codna. saswavlo masalis 
Sinaarsidan gamomdinare, rekomendebulia kompleqsuri dava-
leba Sesabamisi masalis SeswavlisTanave mieces moswavleebs. 
vfiqrobT, davalebaSi dasmuli kiTxvebi xels Seuwyobs cod-
nis gamTlianebasa da analizs.  

P.S. SeniSvna: swavlebis ukeT warmarTvisTvis gTavazobT  
VIII klasis fizikis Seswavla daiwyoT VII klasSi Seswavlili sa-
kiTxebis gameoreboT, romelic sqematurad mocemulia moswa-
vlis wignSi gv.108.

VIII  klasis sakiTxebis Seswavlis Semdegac sasurvelia VII da 
VIII klasSi Seswavlili masalebis gameoreba.
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Tavi 1. muSaoba da energia
1.1 meqanikuri muSaoba

1.2 simZimisa da drekadobis Zalis muSaoba

1.3  meqanikuri muSaobis eqsperimentuli kvleva

1.4 simZlavre. simZlavris erTeuli

1.5 amoxsewi amocanebi

1.6 potenciuri energia

1.7 kinetikuri energia

1.8 meqanikuri energiis eqsperimentuli kvleva

1.9 energiis mudmivobis kanoni

1.10 amoxseni amocanebi

mokle daskvnebi

• meqanikuri muSaoba  fizikuri sididea. A=FS.

• simZlavre sxeulis an meqanizmis mier  muSaobis Sesrule-
bis siswrafis maxasiaTebeli fizikuri sididea. N=A/t

• simZlavre wevis Zalisa da siCqaris namravlis tolia  N=Fv 
(F=const, v=const).

• energia sxeulis mier muSaobis Sesrulebis unaris maxasia-
Tebeli fizikuri sididea. 

• meqanikuri energia ori saxisaa: potenciuri energia da ki-
netikuri energia.

• Sesrulebuli muSaoba sxeulis energiis cvlilebis to-
lia. A=E2 - E1.

• im sxeulTa kinetikuri da potenciuri energiebis jami, 
romlebic qmnian Caketil sistemas da urTierTqmedeben 
msoflio mizidulobis an drekadobis ZalebiT, mudmivia.

moswavlis wignis Tavebis mokle mimoxilva
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sakvanZo SekiTxvebi:
• ra aris aucilebeli sxeulisTvis muSaobis Sesasruleblad.?
• razea damokidebuli sxeulis mier meqanikuri muSaobis Ses-

ruleba?
• ra kavSiria muSaobasa da energias Soris?
• ra kavSiria simZlavresa da muSaobas Soris?
• ras uwodeben sxeulis srul meqanikur energias?
• ras uwodeben urTierTqmedebis energias?
•  ras uwodeben sxeulis moZraobis energias?
• rodis aris samarTliani meqanikuri energiis mudmivobis kanoni? 

• daasaxele energiebis urTierTgardaqmnis magaliTebi.

sarekomendacio aqtivobebi: 
maswavlebeli: 

• moswavleebTan erTd msjelobs ra mTavari gansxvavebaa, zoga-
dad, muSaobasa da meqanikur muSaobas Soris. 

• moswavleebTan erTad aanalizebs muSaobas rogorc meqanikuri 
muSaobis procesis raodenobriv maxasiaTebels. 

• dainteresebul moswavleebs ganumartavs, rom, roca Zala da 
gadaadgileba erTi wrfis gaswvriv ar aris mimarTuli, maSin 
am Zalis mier Sesrulebuli muSaoba mcirdeba. am sakiTxs moma-
valSi Rrmad Seiswavlian.

• moswavleebTan erTad akavSirebs muSaobisa da simZlavris cne-
bebs, formulebsa da erTeulebs.

• moswavleebTan erTad asxvavebs meqnikuri energiis saxeebs, aka-
vSirebs muSaobas energiis cvlilebasTan.

• moswavleebTan erTad xsnis problemaze orientirebul amo-
canebs.

Tavi 2. sxeulTa wonasworoba, martivi meqanizmebi
2.1 simZimis centri

2.2 simZimis centris eqsperimentuli kvleva

2.3 sxeulTa wonasworobis eqsperimentuli kvleva

2.4 sxeulTa wonasworobis saxeebi

2.5. martivi meqanizmebi. berketi

2.6 berketis wonasworobis pirobis eqsperimentuli kvleva

2.7 Zalis momenti
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2.8  amoxseni amocanebi

2.9  WoWonaqi

2.10 meqanikis `oqros wesi~

2.11 martivi meqanizmebi cocxal bunebaSi

2.12 manqanebisa da meqanizmebis margi qmedebis koeficienti

2.13 daxrili sibrtyis margi qmedebis koeficientis kvleva

2.14 amoxseni amocanebi

mokle daskvnebi

• simZimis centri _ wertili, romelzedac modebulia sxeu-
lze moqmedi simZimis Zala.

• wonasworoba sami saxisaa: mdgradi, aramdgradi, ganurCe-
veli.

• martivi meqanizmi _ mowyobiloba, romlis saSualebiT Se-
saZlebelia ZalaSi mogeba.

• martivi meqanizmebis analogia gxvdeba cocxal organiz-
mebSi. 

• martivi meqanizmebi gamoiyeneba teqnikasa da yofa-cxov-
rebaSi.

• meqanizmebisa da danadgarebis maxasiaTebelia margi 
qmedebis koeficienti.

sakvanZo SekiTxvebi:

• ras ewodeba simZimis centri?
• raSi gvexmareba sxeulis simZimis centris codna?
• wonasworobis ramdeni saxe arsebobs?
• ratom aris mniSvnelovani sxeulis wonasworobis pirobebis 

codna?
• risTvis iyeneben martiv meqanizmebs?
• sad iyeneben martiv meqanizmebs?
• ratom unda vicodeT brunvis RerZis mqone sxeulis wonaswo-

robis pirobebi?
• daasaxele yoveldRiur cxovrebaSi gamoyenebuli martivi meqa-

nizmebi.



55

sarekomendacio aqtivovebi: 
maswavlebeli: 

• moswavleebTan erTd msjelobs simZimis centris raobaze  da 
eqsperimentuli kvlevebis Sedegad moswavleebi adgenen sxva-
dasxva sxeulSi simZimis centris mdebareobasa da wonasworobis 
pirobebs. 

• moswavleebTan erTad aRwers  martiv meqnizmebsa da aanalizebs 
maT wonasworobis pirobebs. 

• maswavlebeli moswavleebTan erTad eqsperimentuli kvlevebis 
Sedegad adgens martivi meqnizmebis wonasworobis pirobebsa da 
meqanikis oqros wess.

• moswavleebTan erTad xsnis problemaze orientirebul amo-

canebs.

Tavi 3.  siTburi movlenebi
3.1 siTburi movlenebi

3.2 Sinagani energia

3.3 Sinagani energiis cvlilebis eqsperimentuli kvleva

3.4 Sinagani energiis cvlileba

3.5 siTburi movlenebis kvleva

3.6. sxeulebis siTburi gafarToeba

3.7 Tbogamtaroba

3.8 Tbogamtarobis eqsperimentuli kvleva

3.9 konveqciis eqsperimentuli kvleva

3.10 konveqcia

3.11 gamosxiveba

3.12 siTbos raodenoba

3.13 dnoba da gamyareba

3.14 amoxseni amocanebi

3.15 duRili

3.16 orTqlad qceva. kondensacia. sublimacia

3.17 sawvavis wva

3.18 siTburi balansis gantoleba

3.19 siTburi Zravebi
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3.20 amoxseni amocanebi

3.21 energia cocxal organizmebSi

mokle daskvnebi

• sxeulis Sinagani energia nivTierebis Semadgeneli ato-
mebisa da molekulebis urTierTqmedebis potenciuri da 
qaosuri moZraobis kinetikuri energiebis jamia.

• Sinagani energia icvleba siTbos gadacemiTa da gare Zale-
bis mier muSaobis SesrulebiT.

• Tbogadacemis saxeebia: Tbogamtaroba, konveqcia, gamosxi-
veba.

• nivTierebis siTburi maxasiaTeblebia: kuTri siTboteva-
doba, dnobis kuTri siTbo, orTqlad qcevis kuTri siTbo, 
wvis kuTri siTbo.

• siTburi balansi myardeba, rodesac gacemuli siTbos 
raodenoba tolia miRebuli siTbos raodenobis.

• siTburi Zrava _ mowyobiloba, romelSic sawvavis energia  
gardaiqmneba meqanikur energiaSi.

• nivTierebis Sinagani energia da misi cvlileba gamoyenebu-
lia teqnikasa da yofa-cxovrebaSi.

sakvanZo SekiTxvebi:
• riT ganisazRvreba sxeulis Sinagani energia?
• ra kavSiria sxeulis Sinagan energiasa da temperaturas Soris?
• rogor SeiZleba sxeulis temperaturis Secvla?
• ra msgavseba da ra gansxvavebaa Tbogadacemis sxvadasxva xerx-

ebs Soris?
• rogor icvleba agregatuli mdgomareoba temperaturis Secv-

lis Sedegad?
• rogor aris dakavSirebuli siTburi gafarToeba temperaturis 

cvlilebasTn?
• risTvis iyeneben codnas siTburi gafarToebis Sesaxeb?
• romeli siTburi maxasiaTeblebiT gansxvavdeba sxvadasxva niv-

Tiereba erTmaneTisgan?
• rogor gardaiqmneba siTburi energia sxva saxis energiad?
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• ra aris saWiro mdgradi ganviTarebisTvis siTburi Zravebis ga-
moyenebisas?

sarekomendacio aqtivovebi: 
maswavlebeli: 

• moswavleebTan erTd msjelobs siTbur movlenebze, nivTiere-
bis agregatuli mdgomareobis cvlilebebze, siTbur gafarTo-
basa da mis mniSvnelobaze yofa-cxovrebaSi. 

• erTad aanalizebs Tbogadacemis saxeebsa da Sinagani energiis 
cvlilebas. akavSirebs siTbur movlenebs bunebasa da yofacxov-
rebaSi mimdinare procesebTan. 

• moswavleebTan erTad eqsperimentulad ikvlevs sxvadasxva siT-
bur process.

• moswavleebTan erTad xsnis problemaze orientirebul amo-
canebs.

• moswavleebs rekomendacias uwevs komleqsuri davalebebis Ses-
rulebaSi, proeqtebis momzadebasa da sxva aqtivobebSi.

gTavazobT, nimuSis saxiT,  saxelmZRvaneloSi mocemul zo-
gierT davalebas, romlebic dajgufebulia blumis taqsono-
miis doneebis mixedviT.

gagebis done _ sax.   gv. 9 `gaazreba~ # 1; gv. 31 `gaazreba~, 
# 1.

gamoyeneba  _  sax. gv. 15  amocanebi: I jgufis # 1, 2; gv. 45 
II jgufi # 1, 2.

analizi _ sax. gv. 20, 21, eqsperimentuli samuSaoebi.

sinTezi _ sax. gv 40  eqsperimentuli davaleba; Tavebis Se-
jamebebi.  

 aseve maswavleblis  wignSi mocemuli  kompleqsuri dava-
lebebi.
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eleqtronuli resursebi

1. https://learningapps.org/  saswavlo resursebis  gamoyeneba sas-
wavlo procesSi

swavlebis procesSi gansakuTrebiT mniSvnelovania moswavle-
Ta motivaciis amaRleba. saganmanaTleblo resursebis gamo-
yeneba ki gansakuTrebul rols asrulebs am mimarTulebiT. 
saswavlo procesSi aucilebelia mravalferovani saganmanaT-
leblo resursebis gamoyeneba rogorc maswavleblebisaTvis, 
aseve moswavleebisaTvis.

 saswavlo procesi unda Seesabamebodes erovnul saswavlo 
gegmas. amave dros, unda iyos saintereso, saxaliso, aqtiuri 
da mravalferovani. maswavlebels sWirdeba iseTi saswavlo 
resursi, romelic moswavleebs miscems masalaSi CaRrmavebis 
saSualebas. 

saswavlo resursi exmareba moswavles masalis ukeT gage-
basa da gaazrebaSi, mravalferovani resursebis gamoyeneba 
pasuxobs sxvadasxva swavlis stilisa da inteleqtis moswa-
vleebis individualur saWiroebas, am dros saswavlo procesi 
saxaliso da sainteresoa, izrdeba moswavleTa motivacia da  
maTi CarTuloba, maRldeba akademiuri miRwevebi. 

kargad dagegmili saswavlo procesi gulisxmobs sxva kompo-
nentebTan erTad saswavlo resursebis mobilizebas. swored, 
amitom gadavwyviteT Segveqmna saswavlo resursebi learningap-
ps.org  platformis daxmarebiT. 

Cven mier Seqmnili danarTebi akmayofilebs swavlebis konk-
retul saWiroebebs da ar aris SezRuduli interaqtiuli 
TvalsazrisiT, amasTanave Seqmnili danarTebi calke dasru-
lebul kurss ar warmoadgens, isini Sesabamisi scenariT Car-
Tuli arian swavlebis procesSi. 

TiToeul resurss Tan axlavs amocanis piroba da saWiroe-
bis SemTxvevaSi instruqciac, aris mravaljeradi gamoyenebis 
da SesaZlebelia misi daxmarebiT sagakveTilo procesis war-
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marTva,  aseve SesaZlebelia saSinao davalebis Sesrulebac. 
moswavles SeuZlia TiToeuli amocanis gamoyeneba uamravjer 
sasurveli Sedegis misaRwevad, masalis gansamtkiceblad, ga-
sameoreblad. amasTanave, gasaTvaliswinebelia isic, rom am 
davalebebiT ar xdeba moswavlis Sefaseba quliT, es interaq-
tiuli amocanebi gamoiyeneba moswavlis codnis  donis dasad-
genad da TviTSefasebisTvis. 

eleqtronuli resursebi me-8 klasi

1. meqanikuri muSaoba, simZlavre, energia

1 meqanikuri 
muSaoba da  
simZlavre

https://learningapps.org/
display?v=p1zxfiqec18

2 meqanikuri 
muSaoba,  
simZlavre, Zala

https://learningapps.org/
display?v=p2yao7omt18

3 sruldeba Tu 
ara meqanikuri 
muSaoba

https://learningapps.org/
display?v=pz0eyi55v18

4 muSaoba https://learningapps.org/
display?v=p6dtyrdb318

5 Zala, muSaoba, 
simZlavre - 
Semajamebeli 
testi

https://learningapps.org/
display?v=pgqsj88m218

6 kinetikuri da  
potenciuri  
energia

https://learningapps.org/
display?v=pibm7cz0c18

7 muSaoba da  
simZlavre

https://learningapps.org/
display?v=pfdkzqitn18

8 kinetikuri da  
potenciuri  
energia

https://learningapps.org/
display?v=pagp46cr518
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1 berketi. WoWonaqi. 
sxeulis  
wonasworobis 
piroba

https://learningapps.org/
display?v=p9vme0hmc18

2 testi - berketi https://learningapps.org/
display?v=pnp0fx6za19

3 testi - berketi, 
WoWonaqi

https://learningapps.org/
display?v=pacnqchf519

4 martivi  
meqanizmebi da 
maTi gamoyeneba

https://learningapps.org/
display?v=pdydy72ra18

5 berketebis  
klasifikacia

https://learningapps.org/
display?v=pv8g70fqk18

6 wonasworobis 
saxeebi

https://learningapps.org/
display?v=ppuyio5oc18

1 Tbogadacemis 
saxeebi

https://learningapps.org/
display?v=p9vme0hmc18

2 siTburi  
movlenebi

https://learningapps.org/
display?v=pnp0fx6za19

3 siTbos raodenoba https://learningapps.org/
display?v=pacnqchf519

4 siTbos  
raodenoba, kuTri 
siTbotevadoba

https://learningapps.org/
display?v=pdydy72ra18

2. martivi meqanizmebi, berketi, WoWonaqi

3.  siTburi movlenebi, siTbos raodenoba
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5 klasifikacia - 
Tbogamtaroba, 
konveqcia, 
gamosxiveba

https://learningapps.org/
display?v=pv8g70fqk18

6 Tbogadacemis 
saxeebi

https://learningapps.org/
display?v=ppuyio5oc18

7 Tbogamtaroba, 
gamosxiveba, 
konveqcia

https://learningapps.org/
display?v=pt1kevaxc19

8 Tbogadacema https://learningapps.org/
display?v=pqbm1ydi519

9 siTburi movlenebi https://learningapps.org/
display?v=pexvr5ae520

10 dnoba da gamyareba 
(kristalizacia)

https://learningapps.org/
display?v=pii7u2gg220

11 dnoba da gamyareba https://learningapps.org/
display?v=pk5m54v9520

12 Tbogadacema https://learningapps.org/
display?v=pzs4g2gvk20

13 wva. wvis kuTri 
siTbo

https://learningapps.org/
display?v=p4cs1t8ma20

14 fizikuri sidideebi 
- SeavseT cxrili

https://learningapps.org/
display?v=pqsghn0ua20

15 daawyvileT 
fizikuri sidideebi 
da Sesabamisi 
formulebi

https://learningapps.org/
display?v=pd9wvhffk20

16 daakavSire procesi 
da formula

https://learningapps.org/
display?v=pofeaxkgk20

17 orTqlad qceva da 
kondensacia

https://learningapps.org/
display?v=p9fyfh88320
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2. kolorados virtualuri laboratoria https://phet.colorado.
edu/en/simulations/category/physics

ra aris virtualuri laboratoria? 

virtualuri laboratoriis gamoyeneba saswavlo proces-
Si aqtiurad exmareba maswavlebelsa da moswavles saswavlo 
gegmiT gaTvaliswinebuli gansazRvruli miznebis ukeTesad 
miRwevaSi, virtualuri laboratoria zrdis moswavlis mo-
tivacias da xels uwyobs sabunebismetyvelo sagnebisaTvis 
saWiro kvleviTi unar-Cvevebis Camoyalibebasa da ganviTare-
bas, aseve exmareba moswavleebs fizikuri cnebebis ukeTesad 
aTvisebasa da gaazrebaSi. fizikis interaqtiuli simulaciebi 
saSualebas iZleva moswavlem TviTon Seqmnas fizikuri obieq-
ti da SearCios procesis modeli.

virtualuri laboratoriis daxmarebiT maswavlebels SeuZ-
lia saswavlo procesis dros cda kompiuteris daxmarebiTac 
uCvenos moswavles. virtualuri laboratoria exmareba mos-
wavlis kognitur ganiTarebas, moswavleebs eZlevaT SesaZleb-
loba gamoiyenon Semecnebis mecnieruli meTodi, axsna mou-
Zebnon dakvirvebis sagans, movlenas, gaaanalizon sakuTari 
mosazrebebi, gamoscadon da Semdeg gamoiyenon praqtikaSi da-
moukidblad. 

virtualuri laboratoria xels uwyobs moswavleTa damou-
kideblad muSaobas, SemoqmedebiTi da logikuri azrovnebis 
ganviTarebas. maswavlebels misi gamoyenebiT SeuZlia gaam-
didros da gaamravalferovnos  saswavlo procesi. 

3. xanis akademia https://ka.khanacademy.org/

xanis akademia msoflioSi erT-erTi yvelaze gavrcelebuli 
onlain saganmanaTleblo platformaa, martivi video-gakveTi-
lebisa da interaqtiuli saxaliso savarjiSoebis daxmarebiT 
uamravi sagnis Seswavla SesaZlebelia, maT Soris fizikisac.  
saganmanaTleblo fondis www.educaregeorgia.org daxmarebiT Se-
saZlebeli xanis akademiis onlain resursebis Targmna qarTul 
enaze fizikaSi. https://ka.khanacademy.org/science/physics moswavles 
SeuZlia damoukideblad gaecnos  fizikis safuZvlebs.
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გაკვეთილის თემა         

კლასი

მოსწავლეთა რაოდენობა -

მათ შორის სსსმ მოსწავლეთა რაოდენობა -

გაკვეთილის მიზანი:

1. მიზანი/მიზნები მთელი კლასისთვის, ეროვნული  
სასწავლო გეგმის მიხედვით

2. მიზანი/ მიზნები სსსმ მოსწავლისთვის (უნდა იყოს  
ლოგიკურ ბმაში მთელი კლასისთვის განსაზღვრულ  
მიზანთან, მნიშნელოვანია იყოს ადაპტირებული  
სსსმ მოსწავლის საჭიროებების შესაბამისად)

 
1. codnis winapiroba (arsebuli codna da unarebi)- (dasaxelebu-
li logikur bmaSi unda iyos misaRwev mizanTan)

რა ცოდნას ფლობენ მოსწავლეები ამ ეტაზე, რომ  
წარმატებით მიაღწიონ დასახულ მიზანს 

2. codnis winapiroba (arsebuli codna da unarebi  
(dasaxelebuli logikur bmaSi unda iyos misaRwev mizanTan) 

სპეციალური საგანმანათლებლო საჭიროების მქონე  
მოსწავლე

adaptirebuli gakveTilis gegma
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სასწავლო გეგმით განსაზღვრული მისაღწევი შედეგი/ 
ინდიკატორები (გაკვეთილის ბოლოს, რა სასწავლო შედეგს  
მიაღწევს მთელი კლასი და სსსმ მოსწავლე)

1. მთელი კლასი

ბ) სსსმ მოსწავლე 

გაკვეთილი ააგეთ ისე, რომ იკვეთებოდეს სამივე  
ფაზის არსებობა - გაკვეთილის მსვლელობის აღწერა (3 ფაზა)

•	 გამოწვევა

•	 მიმდინარეობა

•	 დასრულება

აქტივობა 
მთელი  
კლასისთვის

აქტივობისa 
და  
მეთოდის  
აღწერა,  
საკლასო  
მენეჯმენტი  
და შეფასება

დრო რესურსი აქტივობა  
სსსმ  
მოსწავლისთვის

აქტივობისa და  
მეთოდის აღწერა,  
საკლასო  
მენეჯმენტი  
და შეფასება

დრო რესურსი
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1 1

2 2

3 3

4 4
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5 5

 

უნარები/ კომპეტენციები

1. თქვენ მიერ წარმოდგენილი გაკვეთილის გეგმა 
მოსწავლეებში რა უნარებს განავითარებს

----------------------------------------------------------------
----------------------------------------------------------------
----------------------------------------------------------------
----------------------------------------------------------------
----------------------------------------------------------------
----------------------------------------------------------------
----------------------------------------------------------------

2. რა უნარებს განავითარებს თქვენ მიერ წარმოდგენილი 
გაკვეთილის გეგმა სსსმ მოსწავლეში

----------------------------------------------------------------
----------------------------------------------------------------
----------------------------------------------------------------
----------------------------------------------------------------
----------------------------------------------------------------
----------------------------------------------------------------
---------------------------------------------------------------- 
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თქვენ მიერ წარმოდგენილ გაკვეთილის გეგმაში რომელი 
სასწავლო სტრატეგიებია გამოყენებული? 

დაასაბუთეთ თქვენი პასუხი -

------------------------------------------------------------------

------------------------------------------------------------------

------------------------------------------------------------------

------------------------------------------------------------------

გაითვალისწინეთ, თუ არა სწავლებისა და განვითარების 
თეორიები გაკვეთილის გეგმის შემუშავებისას? 

დაასაბუთეთ თქვენი პასუხი -

------------------------------------------------------------------

------------------------------------------------------------------

------------------------------------------------------------------

------------------------------------------------------------------

------------------------------------------------------------------

------------------------------------------------------------------

------------------------------------------------------------------
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kriteri-
umebi

1-3 4-5 6-7 8-10

azris Camo-
yalibeba da 
gadmocema

azrebs bundo-
vnad ayalibebs 
da gadmoscems 
dabneulad, 
gaugebrad 
saubrobs

nawilobriv 
gasagebia, 
ganmartebe-
bi ar aris 
zusti, xSirad 
imeorebs erT-
sa da imaves

logikurad 
aris agebu-
li, magram 
SeiniSneba 
xarvezebi. 
saubari 
gamarTulia

azri logi-
kurad aris 
agebuli, 
warmodge-
nili sakiTxebi 
naTeli da 
gasagebia, 
araorWofuli

Tvalsa-
Cinoebis, 
cxrilebis, 
diagra mebis 
gamoyeneba

ver axerxebs 
TvalsaCi-
noebis, 
cxrilebisa da 
diag ramebis 
gamo yenebas

iyenebs, 
magram ara 
e feqtianad

kargad 
iyenebs

zedmiwevniT 
efeqtianad 
iyenebs, sau-
brobs maTze 
dayrdnobiT

klasTan 
kontaqti

ver amyarebs 
kontaqts

periodulad 
amyarebs 
kontaqts, pa-
suxebi SekiTx-
vebze ar aris 
gamarTuli

amyarebs 
kontaqts. 
TiTqmis 
yvela kiTx-
vas pasuxobs

kargad flobs 
komunikaciis 
unars. pa-
suxobs yvela 
kiTxvas. 

Sefasebis sqema prezentaciisaTvis

sarekomendacio Sefasebis sqemebi
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kriteri-
umebi

1-3 4-5 6-7 8-10

gansaz-
Rvravs 
kvlevis 
mizans

arasworad 
gansaz-
Rvravs

nawilobriv 
sworad 
gansaz-
Rvravs

sworad 
gansaz-
Rvravs

zedmiwevniTY 
zustad 
gansazRvravs

kvlevis 
mimdin-
areobis 
aRwera

ver aRwers 
muSaobis 
Tanmimdev-
robas

nawilobriv 
zustad aR-
wers mimdin-
areobas

sworad aRw-
ers kvlevis 
mimdinareo-
bas

zedmiwevniT 
zustad aRw-
ers kvlevis 
mimdinareo-
bas

monace-
mebis Se-
groveba, 
aRricxva

ver aR-
ricxavs 
sworad 
monacemebs

agrovebs da 
aRricxavs 
monacemebs 
nawilobriv 
da uzust-
od

agrovebs da 
aRricxavs 
monacemebs 
srulad, 
magram 
uzustod 
(mag., ver 
axerxebs 
cxrilis 
Sedgenas)

agrovebs an 
aRricxavs 
monacemebs 
srulad, 
SeuZlia 
cxrilis 
Sedgena

daskvnis 
gamotana

ar SeuZlia 
sworad 
daskvnis 
gamotana

nawilobriv 
sworad 
gamoaqvs 
daskvnebi

gamoaqvs 
daskvnebi 
sworad, ma-
gram mcire 
xarvezebiT

sru-
lyofilad 
ayalibebs 
daskvnebs

Sefasebis sqema eqsperimentis CatarebisaTvis
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kriteri-
umebi

1-2 3-5 6-7 8-10

urTierT-
mosmenisa 
da Si-
naarsis 
gaazrebis 
unari

kamaToben 
da aris 
xmauri, ar 
iziareben 
erTmaneTis 
azrs

xmauroben, 
naklebad 
iziareben 
erTmaneTis 
azrs

usmenen 
erTmaneTs, 
erTvebian 
msjelo-
baSi saWiro 
dros

usmenen erTma-
neTs. logiku-
rad gamoTqva-
men TavianT 
azrebs da erT-
vebian msjelo-
baSi saWiro 
dros

drois 
limitis 
dacva

ver icaven 
drois 
limits

zogjer 
ver etevian 
gansaz-
Rvrul 
droSi

icaven 
drois 
limits, 
zogierTi 
gamonakli-
sis garda

yovelTvis 
icaven drois 
limits

Sefasebis sqema diskusiaSi monawileobisaTvis
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kriteri-
umebi

1-2 3-5 6-7 8-10

weriTi 
saSinao 
davaleba

Sesrule-
buli aqvs 
mcire 
nawili

Sesrule-
buli aqvs 
samuSaos 
naxevari

Sesrulebu-
li aqvs sru-
lad, mcire 
xarvezebiT

Sesrule-
buli aqvs 
srulad, 
xarvezebis 
gareSe

saSinao 
davalebis 
Sinaar-
sobrivi 
nawili

ver 
pasuxobs 
umravles 
kiTxvebze

saSinao 
davalebis 
Sinaarss 
da azrsa 
nawilobriv 
gadmoscems

flobs 
saSinao 
davalebis 
Sinaarss da 
amJRavnebs 
Sesabamis 
unar -Cvevebs

srul-
yofilad 
flobs 
saSinao 
davalebis 
Sinaarss da 
warmatebu-
lad am-
JRavnebs 
Sesabamis 
unar-Cvevebs

infor-
maciis 
moZieba

moZiebuli 
masala ar 
aris Temis 
Sesabamisi

moZiebuli 
masala 
nawilobriv 
Seesabameba 
Temas

moZiebuli 
masala 
Seesabameba 
Temas, ma-
gram ar aris 
Sesabamisad 
organize-
buli

moZiebuli 
masala 
Seesabam-
eba Temas, 
kargad aris 
organize-
buli da 
warmodge-
nili

Sefasebis sqema saSinao davalebisaTvis
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prezentaciis Sinaarsobrivi struqtura

1. sakiTxis mniSvneloba;
2. sakiTxis fizikuri arsi;
3. praqtikuli magaliTebi;
4. daskvna.

Power Point-Si warmodgenili  prezentaciis Sefasebis rubrika

Sefasebis kriteriumebi qulebi

prezentaciis Sinaarsi

1 prezentaciisTvis SerCeuli sakiTxi 
warmodgenilia SeTanxmebuli struqturis saxiT

1

2 prezentaciis TiToeuli nawilis Sinaarsi da 
moculoba Seesabameba mizans/saxelwodebas

1

3 sakiTxi amomwuravad da swori Sinaarsobrivi 
aqcentebiT aris warmodgenili

2

prezentaciis momzadebis teqnika

4 slaidebi dasaTaurebulia 1

5 gamoyenebuli vizuali efeqturi da 
informatiulia; teqstisa da  TvalsaCinoebis 
(fotoebi, suraTebi, cxrilebi, diagramebi, 
animaciuri efeqtebi da sxv.) balansi daculia 
daaxloebiT 1:2 TanafardobiT

1

prezentaciis wardgena

6 gamarTuli da logikuri msjeloba; 1

7 auditoriasTan kontaqti (yuradRebis mipyroba da 
SenarCuneba)

1

8 dasmul kiTxvebze sruli da swori pasuxebis 
gacema

2



73

Sefasebis kriteriumebi qulebi

prezentaciis Sinaarsi

1 prezentaciisTvis SerCeuli sakiTxi 
warmodgenilia SeTanxmebuli struqturis saxiT

1

2 prezentaciis TiToeuli nawilis Sinaarsi da 
moculoba Seesabameba mizans/saxelwodebas

1

3 sakiTxi amomwuravad da swori Sinaarsobrivi 
aqcentebiT aris warmodgenili

2

prezentaciis momzadebis teqnika

4 slaidebi dasaTaurebulia 1

5 gamoyenebuli vizuali efeqturi da 
informatiulia; teqstisa da  TvalsaCinoebis 
(fotoebi, suraTebi, cxrilebi, diagramebi, 
animaciuri efeqtebi da sxv.) balansi daculia 
daaxloebiT 1:2 TanafardobiT

1

prezentaciis wardgena

6 gamarTuli da logikuri msjeloba; 1

7 auditoriasTan kontaqti (yuradRebis mipyroba da 
SenarCuneba)

1

8 dasmul kiTxvebze sruli da swori pasuxebis 
gacema

2

სწავლების პროცესში 
მასწავლებლის  საქმიანობა

არასდროს ხანდახან ყოველთვის

ვქმნი სასწავლო მიზნებს 
სასწავლო გეგმის შესაბამისად

ვუხსნი მოსწავლეებს, თუ რას 
დავაკვირდები მათ საქმიანობაში 
იმის გასარკვევად,როგორ 
გამოიყენონ ნასწავლი 
მასალა ახალი ცოდნის 
კონსტრუირებისთვის

სასწავლო მიზნების შექმნისას, 
ვფიქრობ მოსწავლის კონკრეტულ 
ქცევაზე მოცემულ სასწავლო 
პირობებში  და ვუსადაგებ 
შესაბამის  საგაკვეთილო 
აქტივობებს  

ვცდილობ სწავლების 
სტრატეგიები ვცვალო იმის 
მიხედვით,რა აქტივობები მაქვს 
განსახორციელებელი

განმსაზღვრელი შეფასების 
მისაცემად ვქმნი შეფასების 
რუბრიკებს,კრიტერიუმებს 
მათთან ერთად განვიხილავ და  
ვაცნობ მათ მოსწავლეებს

ჩემ მიერ მიწოდებული 
უკუკავშირი შეიცავს მოსწავლის 
მიღწევების აღიარებას და 
ასევე რჩევას შედეგების 
გასაუმჯობესებლად

maswavleblis TviTSefasebis kiTxvari
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გაკვეთილზე გამოსაყენებელი 
რესუსების შექმნისას 
ვითვალისწინებ მოსწავლეთა 
საჭიროებებს და გაკვეთილის 
ბოლოს მისაღწევ შედეგებს

გაკვეთილზე გამოსაყენებელი 
რესუსების შექმნისას 
ვითვალისწინებ მოსწავლეთა 
საჭიროებებს და გაკვეთილის 
ბოლოს მისაღწევ შედეგებს

უფრო ხშირად ვსვამ ღია 
კითხვებს (მაგ.: „როგორ 
გგონით...?“), ვიდრე დახურულს 
(მაგ.: ეთანხმებით ამ 
მოსაზრებას?“),ვითვალისწინებ 
მაღალსააზროვნო უნარების 
განვითარებისთვის მისაწოდებელ 
მასალას და  ვსვამ შესაბამის 
კითხვებს

უკუკავშირის 
ფორმულირებისთვის ვიყენებ 
გაკვეთილის მიზნებსა და 
მოსწავლეთა შეფასების 
კრიტერიუმებს

განმსაზღვრელი შეფასებებით 
მიღებულ შედეგებს ვაანალიზებ, 
გამოტანილ დასკვნებს ვიყენებ 
შემდგომი დაგეგმვისას

მოსწავლეთა ცოდნასა და 
უნარ-ჩვევებში ხარვეზების 
აღმოჩენისას იმავე გაკვეთილზე 
mivuTiTeb მათი აღმოფხვრის 
მიზნით.
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moswavlis wignSi mocemuli davalebebis pasuxebi

1.1. meqanikuri muSaoba
gaazreba

1.
a - suraTze gamosaxuli sxeuli moZraobs Zalis moqmedebis 

mimarTulebiT. maSasadame, muSaoba dadebiTia.
b – suraTze gamosaxuli sxeuli moZraobs Zalis moqmedebis 

sapirispiro mimarTulebiT. maSasadame, muSaoba uaryofiTia.
g - suraTze gamosaxuli sxeuli moZraobs Zalis moqmedebis 

marTobulad. e. i. mas ar SeuZlia Secvalos sxeulis arc 
moZraobis siCqare da arc gadaadgilebis sidide. amitom aseTi 
Zala muSaobas ar asrulebs. muSaoba nulis tolia. 

2. pirveli burTula ar moZraobs, Tumca masze moqmedebs simZimis 
Zala da sayrdenis reaqciis Zala, romelic awonasworebs sxeulis 
dawolas sibrtyeze. am SemTxvevaSi muSaoba nulis tolia. 

 meore burTula moZraobs xaxunis gareSe, inerciiT raime υ	
siCqariT. marTalia, masze moqmedebs simZimisa da reaqciis Zala, 
amitom am SemTxvevaSic muSaoba nulis tolia.

 mesame burTula moZraobs F1 Zalis moqmedebis mimarTulebiT. 
amitom, am SemTxvevaSi muSaoba dadebiTia (suraTze gamosaxuli 
simZimis da reaqciis Zalebi akompensireben erTmaneTs).

3. adamiani kibiT asvlisas asrulebs muSaobas, liftiT _ ara.

saSinao davaleba 

1) A _ ? 
 s=40 sm=0,4 m
 F= 4 n

A=Fs

A=4 n . 0,4 m = 1,6 j

2) s _ ? 
 F= 20 n
  A=0,6 kj = 600 j

A=Fs

A
Fs =     =         = 30 m

 

600j
20 n

3) A=0, radgan am Zalis moqmedebiT sxeuli ar gadaadgildeba 
 s = 0
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4) A
1
/A

2
 _? 

 F
1
= 50 n

  s
1
= 6 m 

  F
2
= 150 n

  s
2
= 2 m

A
1
/A

2
 = F

1
s

1
/F

2
s

2

A
1
/A

2
 = 1

1.2. simZimisa da drekadobis Zalis muSaoba
  gaazreba

1.

 A1, A2, A1 + A2 _ ?
 m = 1,5 kg 
  h = 3 m 

zeviT moZraobisas
A1 = - mgh = - 45 j
qveviT moZraobisas
A2 = mgh = 45 j
muSaoba mTel gzaze
A = A1 + A2 = - 45 + 45 = 0

2.

 A _ ?
 m = 400 g = 0,4 kg
  s = 2 m 
  µ = 0

burTula gadaadgildeba inerciiT 
simZimis Zalis marTobuli mimarT-
ulebiT. amitom Sesrulebuli muSaoba 
iqneba nulis toli.

saSinao davaleba
eqsperimentuli davaleba

eqsperimentis mizani: muSaobis gamoTvla, simZimisa da adamianis mier 
Sesrulebuli muSaobebis Sedareba.
varaudi: simZimisa da adamianis mier Sesrulebuli muSaobebi 
ricxviTi mniSvnelobiT erTmaneTis tolia.
cdis aRwera: moswavle aRwers Tu rogor Caatara cda. gazoma magidis 
simaRle iatakidan. Tu ara aqvs cnobili masis sxeuli, SeuZlia 
samzareulos sasworiT (Tu aseTi gaaCnia) awonos nebismieri sxeuli.
formuliT A= mgh unda gamoTvalos Sesrulebuli muSaoba.
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daskvna: moswavlis mier Sesrulebuli muSaoba dadebiTia, vinaidan 
Zalis mimarTuleba da tvirTis moZraobis mimarTuleba emTxveva 
erTmaneTs. simZimis Zalis mier Sesrulebuli muSaoba uaryofiTia A 
= - mgh. es muSaobebi ricxviTi mniSvnelobiT, moduliT, erTmaneTis 
tolia.

1. 
  h _ ?
  m = 200 g = 0,2 kg
  A = 10 j
  g = 10 n/kg

2.   A1  _ ?, A2 _ ?
  h = 4000 m
  m = 20 t = 20000 kg 
  g = 10 n/kg

3.
  A _ ?                A =- kx2 / 2 = -20 . 0,0016  / 2 = - 0.016 (j)  

 k = 20 n/m
  X = 4 sm = 0,4 m 

  

4.

       A1  _ ?, A2 _ ?, k _ ? 
 m = 100 g = 0,1 kg 
  h = 5 m 
  x = 10 sm = 0,1 m
  g = 10 n/kg

A1 = mgh + mgx = 5,1 j

A2 = kx2/2,  A1 = A2,    k = 2A1/x2

k = 1020 n/m

A = mgh
h = A / mg = 10 j / 0,2 kg . 10 n/kg = 5 m

A1  _ vertmfrenis muSaoba,
A2 _ simZimis Zalis muSaoba
A1 = - A2 = A
A = mgh = 20000 kg . 10 n/kg . 4000 m = 
= 8 . 108 j
vertmfreni asrulebs dadebiT 
muSaobas. simZimis Zala asrulebs 
uaryofiT muSaobas.
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1.3. meqanikuri muSaobis eqsperimentuli kvleva

eqsperimentis mizani: simZimis Zalisa da wevis Zalis muSaobebis 
ricxviTi mniSvnelobebis Sedareba.
varaudi: moswavleebma SeiZleba gamoTqvan mosazreba, rom simZimis 
Zalisa da wevis Zalis muSaobebi erTmaneTis tolia.

cdis aRwera:

1. moswavleebi atareben pirvel cdas saxelmZRvaneloSi mocemuli 
miTiTebebis mixedviT da aRweren mas.
iTvlian Zelakis awevisas simZimis Zalis mier Sesrulebul muSaobas 
formuliT A = - mgh. wevis Zalis mier Sesrulebuli muSaoba: A =  
mgh.
2. moswavleebi atareben meore cdas saxelmZRvaneloSi mocemuli 
miTiTebebis mixedviT da aRweren mas. iTvlian wevis Zalis mier 
Sesrulebul muSaobas A = Fwev . s.
daskvna:  I da II eqsperimentebSi wevis Zalis mier Sesrulebuli 
muSaobebis ricxviTi mniSvnelobebi erTmaneTis toli ar aris. 
I eqsperimentSi wevis Zalis mier Sesrulebuli muSaoba metia  
II eqsperimentSi wevis Zalis mier Sesrulebul muSaobaze.

saSinao davaleba

1. zeviT asrolisas simZimis Zala asrulebs uaryofiT muSaobas, 
Zirs vardnisas dadebiT muSaobas. amitom simZimis Zalis jamuri 
muSaoba mTel traeqtoriaze nulis tolia.

2.
 Aw _ ?
 m = 4 kg
 h = 120 sm = 1,2 m
 g = 10 n/kg
 
3. paraSutis Tanabrad daSvebisas simZimis Zala ricxobrivi 

mniSvnelobiT winaaRmdegobis Zalis tolia. simZimis Zalis 
muSaoba iqneba dadebiTi, xolo winaaRmdegobis Zalis muSaoba 
uaryofiTi. jamuri muSaoba ki nulis toli iqneba.

4. AB monakveTze simZimis Zalis muSaoba uaryofiTia, CD monakveTze 
– dadebiTi, BC da DE monakveTze nulis tolia, EF monakveTze 
– dadebiTi.

A1 = Fsh,   Fw = Fs

Aw= 40 n . 1,2 m = 48 j



79

5. 
 A _ ?
 V = 1 m3
 h = 53 m 
	 r	= 1000 kg/m3
 g = 10 n/kg
 
P.S. maswavlebels SeuZlia amocanis mocemulobis mixedviT sxva 

amocana SesTavazos moswavleebs.

1. 4.  simZlavre. simZlavris erTeuli
  gaazreba: 

1.

 N _ ?
 m = 75 kg
 h = 1m 
 t = 1 wm
 g = 9,8 n/kg 

2. 

3. 
 N  _ ?
 υ	= 4 . 5 m/wm = 20 m/wm
 F = 3 . 800 n = 2400 n

4. 
 A _ ? N  _ ? 
 m = 10 kg
 h = 12m 
 t = 5 wT = 300 wm

A = mgh
m = ρ V = 1000 kg/m3 . 1 m3 = 1000 kg
A = 1000 kg . 10 n/kg . 53 m = 530000 j = 530 kj
zedmetia sigane

N = A / t = mgh / t = 75 kg . 9,8 n/kg . 1m / 1 wm = 735 vt
am erTeuls uwodes cxenis Zala.
maSasadame, 1c.Z. = 735 vt

N = A / t =  800 j / 16 wm = 50 vt
 
 N _ ?
 A = 800 j
 t = 16 wm

N = F . υ = 48000 vt = 48 kvt

A = mgh = 1200 j 
N = A / t =  1200 j / 300 wm = 4 vt
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saSinao davaleba

eqsperimentis mizania: adamianis mier ganviTarebul simZlavreze  
misi majiscemis sixSiris damokidebulebis gamokvleva.
SeniSvna: am eqsperimentuli samuSaos prezentacia sasurveli 
iqneboda saganTaSoris kavSiris TvalsazrisiT, biologiasTan 
kavSirSi Catardes.
varaudis gamoTqma: moswavleebi gamoTqvamen varauds.
cdis aRwera: moswavleebi atareben cdas saxelmZRvaneloSi mocemuli 
miTiTebis mixedviT da aRweren mas. 
eqsperimentis Sedegi: rac ufro metia ganviTarebuli simZlavre, 
miT metia guliscemis sixSire. es dakavSirebulia im biologiur 
procesebTan, romlebic adamianis organizmSi mimdinareobs.
daskvna: guliscemis sixSire matulobs adamianis mier meti simZlavris 
ganviTarebis Sedegad.

1.5. amocanebis amoxsna

I jgufi
1. 
 m _ ?
 N = 10 kvt = 10000 vt
	 υ	= 0,1 m/wm
 g = 10 n/kg

SeniSvna: erTeulis miRebisTvis
vt / n/kg . m/wm = j . kg . wm / wm . n . m = n . m . kg . wm / wm . n . m = kg

N = F . υ	= mgυ	
m = N / gυ = 10000 vt / (10 n/kg . 0,1 m/wm) = 
= 10000 kg = 10 t

 N  _ ?
 F = 520 n
 s = 108 km = 108 . 103 m 
 t = 1 sT = 3600 wm

N = Fs / t = 520 . 108000 / 3600 = 15,6 (kvt)

1.
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3.
 N  _ ?
 V = 4,5 m3 
 h = 5 m
 t = 5 wT = 300 wm
 ρ = 1000 kg/m3

 g = 10 n/kg

II jgufi

1.
 A _ ?
 p = 4000 pa
 S = 200 sm = 200 . 10-4 m2

 l = 15 sm = 0,15 m

2.
 N1 / N2 _ ?
 A1 = 150 mgj = 150.106 j
 t1 = 1 wT = 60 wm
 t2 = 5 wT = 300 wm
 A2 = 111 mgj = 111.106 j

3. 

N = mgh / t
m = ρ . V = 4,5 m3 .  1000 kg/m3 = 4500 kg
N = 4500 kg .  10 n/kg .  5 m / 300 wm = 750 (vt)

l _ dguSis gadaadgileba.
A = Fl
F = pS
A = pSl = pV
A = 4000 pa . 200 . 10-4 m2 . 0,15 m = 
= 12 j

h = n . h1 = 11 . 4 = 44 m
A = mgh = 1500 kg . 10 n/kg . 44 m = 660 000 j = 
= 660 kj

N1 = A1/t1 = 150.106 j / 60 wm = 2,5.106 vt
N2 = A2/t2 = 111.106 j / 300 wm = 0,37.106 vt
N1 / N2 = 2,5.106 vt / 0,37.106 vt   6,75
pasuxi: N1 > N2  daaxloebiT 6,75 - jer.

N = F . υ
υ = N / F
υ = 3920/ 245 vt/n = 16 m/wm

pasuxi: arwivis siCqare tolia       
skuteris siCqaris. 16 m/wm =57,6 km/sT

∼∼

 υ	_ ?
 N = 3,920 kvt=3920 vt
 F = 245 n

2.

 A _ ?
 m = 1,5 t = 1500 

kg
 h1 = 4 m
 n = 11
 g = 10 n/kg

SeniSvna: pirveli sarTuli _ nulovani done.

@@
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III jgufi

1.
 Fwev _ ?
	 υ	= 250 m/wm
 N = 1800 kvt = 1800 . 103 vt

2.
 N _ ?
 m = 30 kg
 t = 12 wm
 h = 10 m

3.
 A1/ A2, N1 / N2 - ? 
 m1 = m2 = m
 h1 = h2 = h
 t1 = 30
 t2 = 1 wT  = 60 wm

IV jgufi

1.
 N _ ?
 m = 600 kg
	 υ	= 0,9 m/wm

2. 
 A _ ?
 N  = 102 mgvt = 102  . 106 vt
 t = 1 sT = 3600 wm

N = Fwev . υ
Fwev = N /	υ	= 
= 1800 . 103 vt / 250 m/wm = 7200 n

A1 = m1gh = mgh,   N1 = mgh / t1
A2 = m2gh = mgh,   N2 = mgh / t2
A1 / A2 = 1,          A1 = A2

N1 / N2 = mgh . t2 / t1 . mgh = t2 / t1 = 30 / 60 = 1/2

N = mgh / t = 30 kg . 10 n/kg . 10 m / 12 wm = 250 vt

N = mgυ = 600 kg . 10 n/kg . 0,9 m/wm = 5400 vt

A = Nt = 102 . 106 vt  . 3600 wm = 
= 367200 . 106 = 3672  . 108 j
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3.
 N _ ?
 h = 20 m
 V = 12 = 12 . 10-3 m3

 t = 15 wm
 ρ = 1000 kg/m3

1.6. potenciuri energia
gaazreba

1.Tu dedamiwis zedapirs miviCnevT potenciuri energiis 0-van doned, 
y RerZs mivmarTavT vertikalurad zevT, maSin dedamiwis zedapiridan 
zeviT, raime h simaRleze potenciuri energia iqneba dadebiTi, 
xolo h simaRleze dedamiwis zedapiris qveviT, iqneba uaryofiTi. 
saerTod miRebulia, rom potenciuri energia (gravitaciuli 
velis) usasrulobaSi miiswrafis 0-sken. maSin dedamiwis zedapiris 
nebismier wertilSi potenciuri energia iqneba uaryofiTi. usas-
rulobidan m masis sxeulis gadmotanisTvis Sesrulebuli muSaoba  
A=E∞-Ep=0-(-mgh)=mgh. es sakiTxebi ufros klasebSi da Semdgom 
ufro dawvrilebiT ganixileba. axla moswavleebma unda icodnen, 
rom potenciuri energia SeiZleba iyos dadebiTic da uaryofiTic. 
potenciuri energia gansazRvrulia mudmivi sididis sizustiT. 
sakuTriv potenciur energias ki ara aqvs azri, aramed potenciuri 
energiis sididis cvlilebas.

2. simaRlis matebasTan erTad burTulis siCqare TandaTan mcirdeba 
da maqsimaluri simaRlis miRwevisas nulis toli gaxdeba. asvlis 
maqsimalur simaRleze burTulas eqneba mxolod potenciuri 
energia. radgan simZimis Zala mimarTulia burTulis moZraobis 
sapirispiro mimarTulebiT, mis mier Sesrulebuli muSaoba iqneba 
uaryofiTi: A = - Fs . h

3.

N = mgh / t,   
m = ρV = 1000 kg/m3 . 12 . 10-3 m3 = 12 kg
N = 12 . 10 . 20 / 15 = 2400 / 15 = 160 vt

(1) sxeulis potenciuri energia Ep1 = 3 mgh
(2) sxeulis potenciuri energia Ep2 = 4 mgh
(3) sxeulis potenciuri energia Ep3 = 3 mgh 
Tanafardoba potenciur energiebs Soris iqneba: 
Ep1 =  Ep3 < Ep2.
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saSinao davaleba

1.

   ∆E - ?
    m = 2kg
    h = 80 sm = 0,8 m

2. igulisxmeba, rom suraTze gamosaxuli burTulebi dakidebulia 
sakidze iatakidan raRac simaRleze. umciresi potenciuri energia 
eqneba #3 burTulas, vinaidan iatakidan misi daSoreba umciresia.

1.7. kinetikuri energia

gaazreba
1. kinetikuri energiis mniSvneloba ar SieZleba iyos uaryofiTi, 
vinaidan sxeulis masa dadebiTi sididea, xolo siCqaris dadebiTi 
da uaryofiTi mniSvneloba kvadratSi ayvanisas yovelTvis dadebiT 
sidides miviRebT.

2. Tu TviTmfrinavi horizontalurad moZraobs, es niSnavs, rom 
dedamiwis zedapiridan erTnairi manZiliT aris daSorebuli. amitom 
misi potenciuri energia ar Seicvleba.
Tu TviTmfrinavis siCqare aseTi moZraobisas izrdeba, maSin misi 
kinetikuri energia moimatebs siCqaris kvadratis proporciulad.

3. a – mdebareobaSi burTulis potenciuri energia iqneba mgh1, 
moZraobisas mas eqneba kinetikuri energia. 

 b _ mdebareobaSi misi potenciuri energia moiklebs da gaxde ba  
mgh2, xolo moimatebs kinetikuri energia. 

 g _ mdebareobaSi misi potenciuri energia gaxdeba minimaluri, 
anu nulis toli, kinetikuri energia _ maqsimaluri.

P.S. informacia, romelzec SeiZleba imsjeloT moswavleebTan 
erTad Tqveni Sexedulebis mixedviT.

E1 – aRvniSnoT iatakze myofi tvirTis 
potenciuri energia.
E1 = 0.
E2-iT aRvniSnoT h simaRleze tvirTis 
potenciuri energia.
E2 = mgh;   
E2 = 2kg . 10 n/kg . 0,8 m = 16 j.
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 g – mdebareobaSi mas eqneba kinetikuri energia, ris gamoc igi 
daiwyebs rxevas am ormoSi, magram xaxunze energiis daxarjvis 
gamo sabolood gaCerdeba. kinetikuri energia gadava Sinagan 
energiaSi.

 aqve SeiZleba uTxraT da mianiSnoT moswavleebs, rom sxeulebi 
da sxeulTa sistemebi miiswrafian minimaluri potenciuri 
energiisken, rac ganapirobebs maT wonasworobas.

4. maqsimaluri kinetikuri energia burTulas eqneba (b) mdgomareobaSi 
(wonasworobis gavlisas, vinaidan burTulis siCqare iqneba 
maqsimaluri).

5. 
 Ek _ ?
 
 m = 5 t = 5000kg
 υ	= 72 km/sT = 20 m/wm

saSinao davaleba

1.  

 Ek _ ? 
 m = 6 kg
 υ	= 2 m/wm

2. 

Ek = mυ2 / 2 = 5000 . 400 / 2 =1000000 = 
= 1 (mgj)

Ek = mυ2 / 2 = 12 (j)

A = m(Dυ2 )/2 = 225 . 106 (j)
 A _ ? 
 m = 200 t = 2 . 106 kg
 υ0	= 15 m/wm
 υ	= 0
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3. 

4.  

pasuxi:  moZraobis siCqare gaizarda 3-jer.

1.8. meqanikuri energiis eqsperimentuli kvleva

samuSaos dawyebamde SeaxseneT moswavleebs eqsperimentis Catare-
bisas usafrTxoebis wesebi.
moswavleebs daurigeT masalebi an erToblivad CaatareT mocemuli 
eqsperimentebi.

1. eqsperimentis mizani: sxeulebis potenciuri energiebis Sedareba
varaudis gamoTqma:
1. erTnairi simaRRlidan sxvadasxva masis sxeulebis Camogdebisas, 
romlis masac metia, igi ufro metad zemoqmedebs qviSaze. e.i. am 
sxeuls SeuZlia meti muSaobis Sesruleba. romeli sxeulic asrulebs 
met muSaobas, mas aqvs meti energia. dedamiwidan raime simaRleze 
atanil sxeuls gaaCnia potenciuri energia. maSasadame, sxeuls, 
romelsac aqvs meti masa, mas meti potenciuri energia eqneba.
2. erTi da imave sxeulis sxvadasxva simaRlidan Camogdebisas, 
romelic ufro meti simaRlidan vardeba, mas miT metad eqneba 
zemoqmedeba qviSaze. e.i. am dros Sesrulebuli muSaoba metia. da 
metia misi energia. e.i. rac ufro metia vardnis simaRle, miT meti 
iqneba am sxeulis potenciuri energia.
moswavleebi rveulSi Canaweren eqsperimentis Sedegebs, adareben 
varaudebs da gamoaqvT daskvnebi.

 A _ ? 
 m = 4 t = 4 . 103 kg
 υ1 = 54 km/sT = 15 m/wm
 υ2 = 72 km/sT = 20 m/wm
 

A =Ek2
 - Ek1

 =  m/2 . (υ2
2
 - υ1

2) = 350 (kj)

Ek2 / Ek1 = 9
  

υ2 / υ1 
_ ?

  
Ek1 = m υ1

2/2; 
Ek2 = m υ2

2/2;
m υ2

2/2 
= 9;

m υ1
2/2

= 9;
υ1

2
υ2

2
= 3;

υ1

υ2
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daskvna: 
1. rac ufro metia sxeulis masa, miT ufro metia misi potenciuri 
energia.
2. rac ufro meti simaRlidan vardeba sxeuli, miT metia misi 
potenciuri energia.
3. potenciuri energiis ricxviTi mniSvneloba damokidebulia 
sxeulis masasa da dedamiwis zedapiridan misi awevis simaRleze, Tu 
dedamiwis zedapirs miviCnevT 0-van doned.
moswavleebi aRweren cdis mimdinareobas da Sedegebs.
Sedegebis ukeT warmodgenisaTvis SeuZliaT Seavson cxrili:

cdis 
#

sxeulis 
masa

vardnis  
simaRle

muSaoba potenciuri  
energia

 
  
2. eqsperimentis mizani: dakvirveba sxeulebis kinetikur energiaze
varaudebis gamoTqma:
1. rac ufro meti simaRlidan davagorebT burTulas, miT meti 
iqneba misi zemoqmedeba Zelakze da meti muSaoba Sesruldeba. e.i. 
burTulas eqneba meti kinetikuri energia.
2. rac ufro meti iqneba burTulis masa, miT meti iqneba burTulas 
kinetikuri energia, radgan met manZilze gadaaadgilebs Zelaks. 

SeiZleba moswavleebTan erTad imsjeloT:
damokidebulia Tu ara burTulis moZraobis siCqare misi agorebis 
simaRleze? 
romel energias gansazRvravs burTulis dagorebis simaRle?
moswavleebi yuradRebiT atareben cdebs. saTanado Canawerebs 
akeTeben rveulSi. magaliTad, avseben cxrils.

cdis 
#

dagore-
bis  

simaRle

burTulis 
siCqare

Zelakis 
gadaadgileba

kinetikuri  
energia
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cdis 
#

burTilis 
masa

Zelakis 
gadaadgileba

burTulis 
muSaoba

kinetikuri  
energia

eqsperimentis Sedegebs adareben varaudebs da gamoaqvT daskvnebi:
1.  rac ufro metia burTulis masa, miT metia misi kinetikuri 

energia.
2.  rac ufro metia burTulis siCqare, miT metia misi kinetikuri 

energia.
3.  kinetikuri energia damokidebulia sxeulis masasa da siCqareze.

1.9. energiis mudmivobis kanoni

gaazreba
1.  saaTis isrebi moZraoben SekumSuli zambaris potenciuri 

energiis xarjze, romelic gardaiqmneba isrebis kinetikur 
energiad.

2.  a – situaciaSi CaquCs aqvs potenciuri energia, radgan igi 
magidis zedapiridan aweulia raRac simaRleze.

     b – situaciaSi CaquCs aqvs kinetikuri energiac, radgan igi      
     moZraobs lursmanze dasartymelad da aqvs siCqare.
3.   diagramidan Cans, rom Ek da Ep energiebis jami yvela situaciaSi 
erTmaneTis tolia im momentSi, rodesac kinetikuri energia 
mcirea _ potenciuri eneregia metia da a.S. meqanikuri energiebi 
urTierTgardaiqmneba.  
4. hk simaRleze kinetikuri energia maqsimaluria, h2 simaRleze 
maqsimaluria potenciuri energia. e.i. kinetikuri energia 
gardaiqmneba potenciur energiad.
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saSinao davaleba

1.
   Ek - ? 

    m = 350g = 0,35kg
    h = 3m

2. suraTze gamosaxuli burTulebis potenciur energiebs Soris 
Tanafardobaa:

Ep3 > Ep2 > Ep1

Zafebis gadaWrisas, radgan yvela erTi simaRlidan vardeba, yvela 
burTulas eqneba erTnairi siCqare, magram meti masis gamo kinetikuri 
energia meti eqneba #3 burTulas.
kinetikur energiebs Soris Tanafardobaa:

Ek3 > Ek2 > Ek1. 

3. maqsimalur simaRleze asvlisas sxeuls eqneba mxolod potenciuri 
energia, radgan V = 0.

4.

  Fwin _ ?
   m = 100g = 0,1kg
   h1 = 5m
   h2 = 2sm = 0,02m

1.10. amoxseni amocanebi

I jgufi

1.
   Ek _ ?

   m = 300 g = 0,3 kg
					υ	= 10 m/wm

3m simaRleze burTs aqvs potenciuri energia.
Ep = mgh. vardnisas, dedamiwaze dacemis 
momentSi potenciuri energia mTlianad 
gardaiqmneba kinetikur energiad, Tu haeris 
winaaRmdegobas ar gaviTvaliswinebT. e.i. 
Ek = Ep = 0,35kg . 10n/kg . 3m = 10,5 j.

A1 = mg(h1+ h2)      A2 = Fwin h2

A1 = A2       
Fwin . h2= mg(h1+ h2) 
Fwin = mg(h1+ h2) / h2 = 251 (n)

Ek = mυ2 / 2 = 0,3 . 100 / 2 = 15 (j)

pasuxi: Ek= 15 j
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2.
   Ek  _ ?

   Ep = 100 j
   Esr = 150 j

3.
   Ek, Ep, Esr _ ?
    
    m = 5 kg
    h = 10 m
				υ	= 7,2 km/sT = 2 m/wm
    g = 10 n/kg

II jgufi

1.
   h = ?
   m = 100 g = 0,1 kg
			υ	= 10 m/wm
   g = 10 n/kg

2.
   Asr _ ?

   m = 200 g = 0,2 kg
   h = 4 m
   g = 10 n/kg

Esr = Ek  + Ep,     Ek  = Esr - Ep

Ek  = 150 j - 100 j = 50 j

pasuxi: Ek  = 50 j

Ek  = mυ2	/ 2 = 5 . 4 / 2 = 10 (j)
Ep = mgh = 5 . 10 . 10 = 500 (j)
Esr = 500 j + 10 j = 510 j

pasuxi: Esr = 510 j

Ek = Ep

mυ2	/ 2 = mgh 
h = υ2	/ 2g
h = 100 / 20 = 5 m
pasuxi: h = 5 m. zedmeti monacemia masa
 

asrolisas simZimis Zalis muSaoba uaryofiTia.
A1  = - mgh = - 8 (j)
asrolis wertilSi dacemisas simZimis Zalis 
muSaoba aris dadebiTi.
A2 = mgh = 8 (j)
sruli muSaoba  
A sr = A1 + A2 = - 8 j + 8 j = 0

pasuxi: sruli muSaoba Sekrul wirze nulis 
tolia.
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3.
   Ep _ ?
   Esr = 100 j
   Ek  = 80 j

III jgufi

1.

   Ep _ ?
    m = 300 g = 0,3 kg
    x = 3 sm = 0,03 m

2. siCqaris 4-jer gazrdiT kinetikuri energia gaizrdeba 16-jer.

3. sxeulis zeviT moZraobisas 
A1 = - mgh = 0,1 kg . 10 n/kg . 3 m = - 3 j

sxeulis horizontalurad moZraobisas simZimis Zala ar asrulebs 
muSaobas 

A2 = 0
sxeulis qveviT moZraobisas 

A3 = mgh = 0,1 kg . 10 n/kg . 3 m = 3 j
simZimis Zalis muSaoba mTel gzaze 

A = A1 + A2 + A3 = - 3 j + 0 j + 3 j = 0
pasuxi: A = 0.

Esr = Ek + Ep

Ek = Esr - Ek

Ep = 100 j - 80 j = 20 j
pasuxi: Ep = 20 j

Ep = kx2 / 2 ,  Fs = Fdr ,  Fdr = kx
Fs = mg.    e.i.  mg = kx , 	aqedan 	k = mg / x .
k = 0,3 kg.10 n/kg / 0,03 m = 3/ 0,03 n/m = 
= 100 n/m
Ep = 100 n/m . (0,03)2 m2 / 2 = 50 . 0,0009 = 
= 0, 045 j = 45 mj

pasuxi: Ep = 45 mj
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I Tavis Sejameba

gakveTilis mizania: moswavleebma scadon miRebuli codnis 
sistematizacia, am TavSi mocemuli yvela sakiTxis kidev erTxel 
gaazreba da ganmtkiceba, raTa maT CamouyalibdeT standartiT 
gansazRvruli mkvidri warmodgenebi. sasurvelia gakveTilis erTi 
nawili Catardes diskusiis saxiT, romelzec jgufebad dayofili 
moswavleebi prezentaciisas imsjeleben meqanikuri muSaobis, 
energiisa da simZlavris Sesaxeb. SeiZleba dasmul iqnes Semdegi 
sakvanZo kiTxvebi: 
 ra gansxvavebaa yoveldRiurad gamoyenebuli muSaobis 
cnebasa da fizikaSi miRebuli meqanikuri muSaobis cnebas Soris?
 ra pirobebis Sesrulebaa saWiro imisaTvis, rom iTqvas 
sxeuli asrulebs meqanikur muSobas?
 rodis sruldeba dadebiTi muSaoba, uaryofiTi muSaoba da 
rodis ar sruldeba muSaoba?
 ra ganapirobebs muSaobis Sesrulebis unars?
 ra kavSiria muSaobas, energiasa da simZlavres Soris?
 rogor aris dakavSirebuli muSaoba energiis cvlilebasTan?
 raSi mdgomareobs meqanikuri energiis mudmivobisa da 
gardaqmnis kanoni?
gakveTilis meore nawili dauTmon cxrilebis Sevsebasa da TvalsaCino 
amocanebis amoxsnas.
sqemis pasuxebi:

4)

a b g d

1 X
2 X
3 X
 4 X

 

5) 

a b g

1 X
2 X
3 X
4 X
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6)

 
a _ situacia 

   Ek, Ep, Esr _ ?
   
   m = 60 kg
					υ	 = 5 m/wm

b _ situacia 

   Ek, Ep, Esr,	υ	_ ?

    m = 60 kg
   h = 1 m

g _ situacia 

   Ek, Ep, Esr,	υ	_ ?

    m = 60 kg

Ep = 0
Ek = m υ	 / 2  
Esr = m	υ	/ 2  + 0 = 750 (j)
Ek = 60 . 25 / 2  = 750 (j)

radgan bavSvi dedamiwis zedapiridan  
h  simaRlezea
Ep = mgh = 60 kg . 10 n/kg . 1 m = 600 j
radgan sruli meqanikuri energia mudmivia
b – situaciaSic 
Esr = 750 j,     amitom
Ek = Esr – Ep = 750 j – 600 j = 150 j.

radgan
Ek = m	υ2	/ 2  
υ	=  (2Ek / m) =  (150 . 2 / 60) =   5
υ	≈ 2,2 (m/wm)

maqsimalur simaRleze asvlisas sxeulis 
kinetikuri energia  mTlianad gardaiqmneba 
potenciur energiad. e.i. 

Ek = 750 j = Ep. 
maqsimalur simaRleze asvlisas sxeulis siCqare 
υ= 0.  Ek = 0,
Ep = mgh, h = Ep / mg = 750 / 600 = 1, 25 (m).
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2.1. simZimis centri
gaazreba

1. zamTarSi xeebs foTlebi gacvenili aqvT. amitom totebi SedarebiT 
naklebadaa datvirTuli da simZimis centri qveviT, xis Zirisken 
mdebareobs.
zafxulSi, roca totebi ifoTleba, xis simZimis centri zeviT iwevs.
2. erTmaneTze dawyobili qvebi wonasworobaSi iqneba maSin, Tu 
simZimis Zalisa da sayrdenis reaqciis Zalis veqtorebi erT wrfeze 
mdebareobs (rac b suraTze ar sruldeba) _ imsjeleT.
3. 2 m sigrZis erTgvarovani Reros simZimis centri mdebareobs mis 
geometriul centrSi, anu 1 m daSorebiT Reros kididan. Reros 
vertikalurad moTavsebisas simZimis centris mdebareoba sxeulSi 
ucvlelia, magram sayrdenis mimarT Seicvleba da 1 m simaRleze 
iqneba.

saSinao davaleba

1. paralelepipedis simZimis centri sayrdenidan iqneba 20sm 
simaRleze.

P.S.  paragrafis sakvanZo SekiTxvebia: 

1. sad mdebareobs erTgvarovani sxeulis simZimis centri?
2. Seicvleba Tu ara erTgvarovani sxeulis simZimis centri misi 
nebismieri gadaadgilebisas?
3. rodis aris sxeuli wonasworobaSi?
4. SeiZleba Tu ara sxeulis simZimis centri sxeulis gareT imyo-
febodes?
5. rodis SeiZleba Seicvalos sxeulis simZimis centri (mcenareebis 
magaliTis mixedviT)?

2.2. simZimis centris eqsperimentuli kvleva

I mizani: wesieri geometriuli formis sxeulebis simZimis centris 
mdebareobis dadgena.
SeniSvna: moswavleebs sTxoveT winaswar moamzadon Txeli muyais 
furclisgan suraTze gamosaxuli figurebi.
cda Caataron saxelmZRvaneloSi mocemuli miTiTebebis mixedviT.
daskvna: figurebis simZimis centri mdebareobs maT geometriul 
centrSi.
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II mizani: arawesieri geometriuli formis sxeulebis simZimis centris 
mdebareobis dadgena
SeniSvna: am SemTxvevaSi sTxoveT moswavleebs muyaosgan gamoWran 
suraTze gamosaxuli arawesieri geometriuli figuris msgavsi 
figurebi.
moswavleebi dayaviT jgufebad da mcire raodenobis Stativebis 
SemTxvevaSi SesaZlebelia yvela moswavlem miiRos monawileoba 
aseTi figurebis simZimis centris dadgenaSi.
daskvna: firfitebi wrfeebis gadakveTis wertiliT lursmnis wverze 
dayrdnobisas inarCuneben wonasworobis mdgomareobas.
amiT dasturdeba, rom wrfeebis gadakveTis wertili firfitis 
simZimis centria. simZimis centriT sayrdenze dayrdnobisas sxeulis 
simZimis Zala da sayrdenis reaqciis Zala erTmaneTs awonasworebs. es 
faqti miuTiTebs imaze, rom wonasworobis TvalsazrisiT, sulerTia 
sxeulis mTeli masa Tanabradaa ganawilebuli mis moculobaSi, Tu 
Tavmoyrilia erT wertilSi.

III mizani: saxazavis simZimis centris dadgena
SeniSvna: suraTze naCvenebia rogor unda moaTavson moswavleebma 
saxazavi magidaze. saxazavi unda amoZraon Tavisken. gadmovardnis 
zRvruli wertili saxazavze miuTiTebs am wertilSi simZimis 
centris mdebareobaze. misi Semowmeba SesaZlebelia saCvenebel 
TiTze saxazavis am wertilis dayrdnobiT. saxazavi wonasworobis 
mdgomareobaSi darCeba.
daskvna:  saxazavis simZimis centri mdebareobs saxazavis gadmovardnis 
zRvrul wertilSi, romelic emTxveva mis geometriul centrs.

IV mizani: joxis, nebismieri Reros simZimis centris dadgena.
daskvna: dadginda, rom saxazavis sim-
Zimis centri mdebareobs saCvenebeli 
TiTebis SeerTebis adgilze.
Tu simZimis centri saxazavis Sua  
wertilSi ar mdebareobs, es miu  TiTebs 
imaze, rom saxazavi erTgvarovani 
ar aris. marTlac, Tu gavxedavT 
xis saxazavebs, SeiniSneba, rom isini 
yvelgan erTnairi sisqis ar aris.

saSinao davaleba
1. moswavleebma jer unda moniSnon aguris simZimis centris 
mdebareoba. Semdeg daakvirdnen, rom sxvadasxva mdebareobaSi aguris 
simZimis centris mdebareoba ar icvleba aguris mimarT, magram 
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icvleba centris mdebareoba sayrdenis mimarT. yvelaze dabla 
simZimis centri #3 mdebareobaSia. amitomac yvelaze mdgradi aris 
#3 mdebareoba.
2. sayrdenze gawonasworebuili qvebi sistemas warmoadgens. radgan 
C qva arc erT mxares ar aris gadaxrili, misi da A da B qvebis 
sistemis simZimis centri mdebareobs im wertilSi, romliTac C qva 
eyrdnoba sayrden qvas. amrigad, qvebis simZimis Zala da sayrdenis 
reaqciis Zala awonasworeben erTmaneTs. amitom qvebi wonasworul 
mdgomareobaSia.
3. burTulebis sistemis simZimis centri iqneba wanacvlebuli 
rkinisken, romelsac aqvs meti simkvrive. a – mdebareobaSi iqneba 
sayrdenidan zeviT, rkinisken; b – mdebareobaSi, piriqiT, qveviT, 
rkinisken. 
am mdebareobaSi simZimis centri ufro maRlaa sayrdenis mimarT, 
vidre b mdgomareobaSi.

2.3. sxeulTa wonasworobis eqsperimentuli kvleva

mizani: sxeulTa wonasworobis pirobebis Seswavla.
I Sedegi. simZimis centris mdebareobis cvlileba sayrdenis mimarT 
gansazRvravs sxeulebis wonasworuli mdgomareobis saxeebs.
II Sedegi. sxeulis wonasworuli mdgomareoba damokidebulia imaze, 
Tu sad gadis simZimis Zalis veqtoris gagrZeleba.
daskvna: Tu sxeulis simZimis Zalis veqtoris gagrZeleba gadis 
sayrdenis farTSi, sxeuli mdgradi wonasworobis mdgomareobaSia.
III Sedegi. sayrdenis mimarT sxeulis simZimis centris awevisas da 
dawevisas icvleba wonasworobis mdgomareobis saxe. awevisas mdgra-
dia, dawevisas _ aramdgradi.
SeniSvna: am gakveTilis Semdeg sasurvelia Catardes prezentaciis 
gakveTili, romelzec moswavleebi Seajameben eqsperimentis Sedegebs 
sxeulebis wonasworuli mdgomareobis Seasaxeb.

2.4 sxeulTa wonasworobis saxeebi

gaazreba
1. suraTis mixedviT, Stativi, romelzec fotoaparatia moTavsebuli, 
gauSleli fexebis SemTxvevaSi waiqceva. misi simZimis Zalis veqtori 
gava sayrdeni farTobis gareT.
2. magidis simZimis centridan daSvebuli veqtori gadis magidis 
sayrdeni farTobis gareT.
3. adamianis simZimis centridan daSvebuli veqtori (simZimis Zalis 
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veqtori) gadis adamianis sayrden farTobSi. fexebis gaSliT sayrdeni 
farTobi izrdeba, amitom igi advilad inarCunebs wonasworobis 
mdgomareobas.
4. mezRvaurebi gemze yofnisas, gemis rxevis gamo gaSlili fexebiT 
dadian wonasworobis SesanarCuneblad, radgan isini drois did 
nawils gemze atareben, aseTi siaruli Cvevad eqcaT. amitom napirze 
yofnis drosac imavenairad dadian da yvela xvdeba, rom isini 
mezRvaurebi arian.

saSinao davaleba

1. mdgradia b lampa, radgan misi simZimis centri aris ufro dabla, 
mcire gadaxrisas simZimis centridan daSvebuli marTobi sayrden 
farTobSi gaivlis. maRali lampis SemTxvevaSi mcire gadaxris 
drosac ki SeiZleba sayrdeni farTobis miRma aRmoCndes. am dros 
lampa gadavardeba.
erTi da imave moculobis nivTiT Sevsebisas simZimis centris 
mdebareoba erTmaneTis mimarT ar Seicvleba. gaizrdeba maTi 
simZimis Zala.
2. a xis simZimis centri ufro zeviT aris, vidre b xis simZimis 
centri. amitom ufro mdgradi wonasworoba eqneba b xes.

2.5. martivi meqanizmebi. berketi.

gaazreba.

1. suraTze C – sayrdeni wertilia, AC da 
CB  – berketis mxrebi. F1 – mcire Zala, 
F2 – didi Zala, niCabi _ I gvaris berketia.
2. F1 Zalis mxaria OA, F2 Zalis mxari _ OB, F3 Zalis mxari _ OC.

saSinao davaleba
1. suraTze sayrdeni wertilia O, F1 
Zalis mxaria d1, F2 Zalis mxaria manZili 
O  wertilidan F2  Zalis mimarTulebamde 
_ d1. F1> F2. mimarTulia erTmaneTis 
sawinaaRmdegod.
urika II gvaris berketia.

F1

A BC

F2

F2

F1

d1

d2

O
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2.  F - ?
 m = 2 kg 
 F1= 60 n
 F2 = 30 n

2.6. berketis wonasworobis pirobebeis 
     eqsperimentuli  kvleva

mizani:  berketis wonasworobis pirobis dadgena.
moswavleebs sTxoveT eqsperimenti Caataron saxelmZRvaneloSi, 
mocemuli miTiTebis mixedviT.
Sedegi: berketi wonasworobaSia, roca igi horizontalur mdgo-
mareobaSia. es Sedegi miiRweva maSin, roca Zalebisa da Sesabamisi 
mxrebis namravli berketis brunvis RerZis marjvena da marcxena 
mxares erTmaneTis tolia.
daskvna: berketi wonasworobaSia, rodesac  F1 d1 = F2 d2.

saSinao davaleba
1. suraTis mixedviT berketi I gvarisaa. 100kg sferos mxari naklebia 
5kg sferos mxarTan SedarebiT. berketi gawonasworebulia, amitom 
eqsperimentis Sedegebidan gamomdinare,  F1  / F2 = d2 / d1

 d2 / d1 - ?
 m1 = 100kg
 m2 = 5kg

vTqvaT, O sayrdeni wertili berketis Sua werti-
lia, maSin berketis simZimis Zala iqneba miRebuli 

O wertilSi.

O

F1 F2F3

F = F1+ F2 + F3,

radgan yvela Zala erTmxriv aris mimarTuli.
F3 = mg
F = 60n + 30n + 2kg . 10n/kg = 110 n

F1 = m1g = 100kg . 10n/kg = 1000 n
F2 = m2g = 5kg . 10n/kg = 50 n
F1 / F2 = d2 / d1

d2 / d1 = 1000 / 50 = 20
d2 = 20 d1

pasuxi: mcire Zalis mxari 20-jer metia didi 
Zalis mxarTan SedarebiT.
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eqsperimentuli davaleba
mieciT moswavleebs rekomendacia:

saWiro masalebi: Wiqa, raime sayrdeni (magaliTad, saSleli rezina), 
saxazavi, raime msubuqi sxeulebi (mag., kalmistari, fanqari).
gadmotrialebul Wiqaze moaTavson saSleli, saSlelze _ saxazavi, 
saxazavze moaTavson nivTebi da gaawonasworon saxazavi. Seadaron 
wonasworobisas tvirTebis mxrebi erTmaneTs. gaigon rogori 
Tanafardobaa Zalebs Soris mxrebis Tanafardobis mixedviT.
moswavleebs aqvT sruli Tavisufleba, TviTon airCion berketis 
damzadebis xerxebi. 

2.7 Zalis momenti

gaazreba:
arqimedes gamonaTqvamze: `momeciT sayrdeni da me gadavabruneb 
dedamiwas~, Seqmnilia vid-eoklipebi, romelTa naxva SesaZlebelia 
youtube -ze. SesaZlebelia internetiT sxva videoebic moiZebnos.
mecnierebma gamoTvales: arqimedes marTla rom moeZebna sayrdeni 
wertili, dedamiwis 1sm-is simaRleze awevas moundeboda 30.1012 

weli, anu 30 trilioni weli. mxris sigrZe, romelzec modebuli 
iqne boda adamianis Zala  1.1021-jer, anu 100 sikstilionjer meti un-
da yofiliyo mxarze, romelzedac dedamiwa iqneboda moTavsebuli.
mok le mxari, romelzedac dayrdnobili iqneboda dedamiwa, Tu ai-
wevda 1sm-ze, grZeli mxari gaivlida rkals, romlis sigrZe 1.1018 km. 
anu 1 kvintilion km iqneboda. Tu CavTvliT, rom adamians 60kg masis 
tvirTis aweva 1m simaRleze SeuZlia 1 wm-Si, maSin dedamiwis masis 
sxeulis awevas 1 sm simaRleze dasWirdeboda 1 sikstilioni wm, anu 
30.1012 weli, anu 30 trilioni weli.
arqimede berketiT, romelic aRvwereT, Tavisi cxovrebis manZilze 
Tmis Reros sisqis tol manZilzec ver aswevda dedamiwas.
am TemasTan dakavSirebiT SesaZlebelia moswavleebs misceT dava-
leba imuSaon proeqtze: ratom cdeboda arqimede, roca Tqva, rom 
sayrdeni wertilis povniT dedamiwas gadaabrunebda.
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saSinao davaleba

 F1 / F2 - ?
 d1 = 12 sm
 d2 = 4 sm

2.8.    amoxseni amocanebi 

I.

1. 
 d2 - ?
 m1 =10 kg
 m2 = 5 kg
 d1 = 1 m

2. 
 F - ?
 d2 =0,2 m
 m1 = 4 kg

3. 
 F2 / F1 - ?
 d2 = 13 sm
 d1 = 1 sm

F1 / F2 = d2 / d1 = 12 / 3 = 3
pasuxi: F1 naklebia F2 3-jer. mogeba ZalaSia 
3-jer.

F1 / F2 = d2 / d1

d2 = F1 d1 / F2

F1 =m1g      F2 =m2g
d2 = m1 d1 / m2 = 10 kg . 1 m / 5 kg = 2 m
pasuxi: d2 = 2 m

d1 = 1 m / 2 = 0,5 m
F1 / F2 = d2 / d1

F =F1 d1 / d2    
F1 =m1g,      F = m1g d1 / d2    
ricxviTi mniSvnelobebis CasmiT: F = 100 n
F / F1 = 100 n / 40 n = 2,5
pasuxi: F1 = 100 n.      F1 > Fsim

F2 / F1 = d1 / d2

F2 / F1 = 13 sm / 1 sm = 13
pasuxi:  ZalaSi igeben 13-jer.
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II.

1.
 d2 - ?
 m1 = 3 kg
 m2 = 1 kg
 d1 = 40 sm

2. 
 l - ?
 m1 = 50 kg
 m2 = 40 kg
 d2 = 20 sm

3.
 F1 / F2 - ?
 l1 = 10 sm
 l2 = 12 sm

III. 

1.
 F2 - ?
 d1 = 5 sm
 d2 = 10 sm
 F1 = 2 n

F1 / F2 = d2 / d1

d2 = F1d1 / F2

F1 = m1g = 30 n
F2 = m2g = 10 n
ricxviTi mniSvnelobebis CasmiT:
d2 = 120 sm
pasuxi:  d2 = 120 sm

l = d1 + d2

F1 / F2 = d2 / d1

d1= F2d2 / F1

F1 = m1g,     F2 = m2g
d1= m2g . d2  / m1g = m2 . d2  / m1

ricxviTi mniSvnelobebis CasmiT:
d1 = 16 sm
l = 36 sm
pasuxi:  d2 = 16 sm, l = 36 sm

F1 / F2 = l2 / l1

F1 / F2 = 12 sm / 10 sm =1,2
pasuxi:  ZalaSi igeben 1,2-jer.

F1 / F2 = d2 / d1

F2 = F1 d1 / d2

ricxviTi mniSvnelobebis CasmiT:
F2 = 1 n
pasuxi: F2 = 1 n
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2.  
 d2 - ?
 d1 = 4 sm
 F1 = 20 n
 F2 = 40 n

3. 
 F1 / F2 - ?
 d1 = 6 sm
 d2 = 15 sm
 

2.9 WoWonaqi

SeniSvna: sur. 51-ze gamosaxuli sayrdeni aris O wertilis, rogorc 
sayrdenis aRmniSvneli modeli.

gaazreba

1.
F1 = F2 / 2
F1 = m1 g = 30 kg . 10 n/kg = 300 n
F2 = 2F1 = 2 . 300 n = 600 n
m2 = F2 / g = 600 n / 10 n/kg = 60 kg

pasuxi: biWs Tokze dakidebiT SeuZlia aitanos 60 kg tvirTi, Tu misi 
masa 30 kg-ia.

2.
uZravi WoWonaqi analogiuria tolmxriani berketis. amitom tvir-
Tis asatanad saWiro Zala F am tvirTis simZimis Zalis tolia. uZravi 
WoWonaqiT ZalaSi ar xdeba mogeba. mxolod Zalas ecvleba mimarTu-
leba.
moZravi WoWonaqi analogiuria II gvaris berketis. tvirTis simZimis 
Zalis mxaria r, Tokis Tavisufal boloze moqmedi Zalis mxaria 2r. 
berketis wonasworobis pirobis Tanaxmad 
F / mg = r /2r
2F = mg
F = mg / 2
pasuxi: moZravi WoWonaqiT ZalaSi igeben 2-jer.

F1 / F2 = d2 / d1

d2 = F1 d1 / F2

ricxviTi mniSvnelobebis CasmiT:
d2 = 2 sm
pasuxi: d2 = 2 sm

F1 / F2 = d2 / d1

F1 / F2 = 15 sm / 6 sm = 2,5
pasuxi: ZalaSi igeben 2,5-jer.
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3. 
 F2 - ?
 m1 = 100 kg
 F2=Fs

4.
tvirTi dakidebulia uZrav WoWonaqze. masze moqmedi simZimis Zalaa 
F = mg.  Tu m = 20 kg, F = 200 n.  
uZravi WoWonaqis Tokis Tavisufal boloze moqmedi Zala yvela 
SemTxvevaSi tvirTis simZimis Zalis tolia. amitom F1 = F2 = F3.  
yvela Zalis mxari R-is tolia.

saSinao davaleba
1. 
uZrav WoWonaqze moqmedi Zala 
F = mg = 20 kg . 10 n/kg = 200 n

moZrav WoWonaqze moqmedi Zala 
F = mg / 2 = 200 n / 2 = 100 n

2.
moZravi WoWonaqis Tavisufal boloze moqmedi Zala m masis tvir-
Tis simZimis Zalis naxevris tolia. 
F = mg / 2 ;     105 = mg / 2;     
m . 10 = 2 . 105 = 210 (n)
m = 210 / 10 = 21 (kg)

pasuxi:  m = 21 kg

P.S. polispastiT ZalaSi mogebisaTvis iyeneben formulas 
F1 = F2 / 2n, sadac F1 aris  Tokis Tavisufal boloze moqmedi Zala, 
F2  - tvirTis simZimis Zala, n - moZravi WoWonaqebis ricxvi. polis-
pasti ZalaSi gvaZlevs 2n - mogebas. 

100kg masis tvirTi dakidebulia uZrav WoWona-
qze da awonasworebs moZrav WoWonaqze dakide-
bul tvirTis wonas. moZravi WoWonaqi iZleva 
ZalaSi 2-jer mogebas, amitom 
F1 = F2 /2
F2 = 2F1 = 2 m1g = 2 . 100 kg . 10 n/kg = 2000 n
pasuxi: F2 = 2000 n
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2.10. meqanikis `oqros wesi~

gaazreba 
eqsperimenti
mizani: meqanikis `oqros wesis~ Semowmeba berketis gamoyenebisas.
varaudis gamoTqma: berketis mxrebze modebuli Zalebis mier Sesru-
lebuli muSaobebi tolia.
moswavleebi atareben eqsperiments saxelmZRvaneloSi mocemuli mi-
TiTebis mixedviT, avseben cxrils. 
Sedegi: eqsperimentiT damtkicda, rom A1= A2. berketis gamoyenebisas 
muSaobaSi mogeba ar xdeba.
ramdenjerac vigebT ZalaSi, imdenjer vagebT manZilSi.
daskvna: berketisTvis marTebulia meqanikis `oqros wesi~.

1. 
uZravi WoWonaqiT tvirTis atanisas ZalaSi mogeba ar xdeba. manZil-
Si arc vigebT da arc vagebT.
amitom muSaobaSi mogeba ar moxdeba da uZravi WoWonaqisTvisac  
marTebulia meqanikis `oqros wesi~.

saSinao davaleba

1. 
 A - ?
 m = 30 kg
 h = 6 m

2. 
 F / mg - ?
 l	= 3 m
 h = 1 m

simZimis Zalis muSaoba uaryofiTia 
A1 = - mgh = -30 kg . 10 n/kg . 6 m = - 1800 j
biWis mier simZimis Zalis daZlevaze Sesrulebu-
li muSaoba dadebiTia  
A2 = mgh = 30 kg . 10 n/kg . 6 m = 1800 j

pasuxi: orive SemTxvevaSi muSaobis sidide erT-
maneTis tolia. muSaobaSi mogeba ar xdeba uZravi 
WoWonaqebis gamoyenebiT.

F . l = mgh
F / mg = h / l
F / mg = 1 m / 3 m = 1/3

pasuxi: daxril sibrtyeze tvirTis atanisaTvis 
saWiro Zala 3-jer naklebia tvirTis simZimis Za-
laze.
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3. 
 F1 / mg - ?  
 F2 / mg - ?
 l1 = 6 m
 h1= 1,5 m
 l2 = 7,2 m
 h2 = 1,8 m

2.11. martivi meqanizmebi cocxal bunebaSiI

gaazreba

1. 
gadaxris gareSe skamidan ver adgebi.
skamze jdomisas simZimis centridan daSvebuli simZimis Zalis veq-
tori gadis sayrden farTobSi, amitom adamiani darCeba wonasworul 
mdgomareobaSi.
aqedan gamomdinare, adamianis wonasworoba ufro mdgradia, roca 
zis. dgomisas, Tu adamiani gadaixreba, misi simZimis centridan daS-
vebuli marTobi aRar gaivlis sayrden farTobSi da igi SeiZleba 
waiqces.

2. 
kunTSi aRZruli Zala imdenjer metia xelis moqme-
debaze, ramdenjerac manZili saxsridan xelis mtev-
namde metia saxsridan kunTamde manZilze.

quslze modebuli Zala imdenjer naklebia simZimis 
Zalaze, ramdenjerac sayrdenidan simZimis Zalis 
modebis wertilamde manZili naklebia sayrdenidan 
quslamde manZilze.

saSinao davaleba

1. 67-e a suraTze gamosaxuli adamianis Tavis qala 
berketis agebulebisaa. igi I gvaris berketis analo-
giuria. Tavis zeviT asawevad saWiroa F2 Zalis mo-
menti unda iyos meti F1  Zalis momentze. amitom,  

F1 / mg = h1 / l1 = 1,5 / 6 = 1/4
F2 / mg = h2 / l2 = 1,8 / 7,2 = 1/4

pasuxi: orive daxrili sibrtye iZleva 4-jer mo-
gebas ZalaSi.

F1 F2

d1 d2
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Tavis  horizontalur mdgomareobaSi yofna ufro  
mosaxerxebelia (sur. 61). Tavi simZimis ZaliT awo-
nasworebs kefis Zvlis kunTebsa da iogebis wevis 
Zalas. roca kunTebisa da iogebis wevis Zala Se-
sustebulia (adamiani SeuZlodaa), Tavi qveviT var-
deba.

67-e b suraTze gamosaxuli xeli II gvaris berketis 
analogiuria. xelis mosaRunad saWiroa TiTqmis ise-
Tive Zala, rogoric kunTSi aRZruli daWimulobis 
Zala F2. am SemTxvevaSi kunTSi aRZruli Zalis momenti 
metia simZimis Zalis momentze da adamians SeuZlia xe-

lis aweva.

67-e g suraTze gamosaxuli fexis terfi II gvaris 
berketis analogiuria. fexis kunTis Zalis momenti  
meti unda iyos sxeulis simZimis Zalis momentze, 
imitom, rom adamianma SeZlos fexis TiTebze dad-
goma. am SemTxvevaSi irRveva wonasworoba, romelic 
mas aqvs Cveulebrivi dgomisas.

2.12.  manqanebisa da meqanizmebis margi qmedebis       
       koeficienti

gaazreba
SeniSvna: es davalebebi faqtobrivad asaxavs gakveTilze miRebuli 
codnis Sejamebas da SeZlebisdagvarad ganvrcobas. SesaZlebelia 
moiyvanoT konkretuli magaliTebi. magaliTad, liftiT, sabagiro 
gziT adamianebisa da tvirTis gadaadgilebis Sesaxeb.

F1

F2

d1

d2

AB O

F1

F2

d1

d2
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saSinao davaleba

1.
	 h	-	?		
 Asas = 3,2 kj
 Asr = 4 kj

2.
 Asas - ?  
 Asr = 8 kj
	 h = 70% = 0,7

3. 
`mudmivi Zravis~ proeqtebTan dakavSirebiT ixileT informacia  
qarTul enaze internetSi: Intermedia.ge, Astronet.ge, Tron.ge 

2.13. daxrili sibrtyis margi qmedebis koeficientis   
      kvleva

mizani: zedapiris damuSavebis xarisxze daxrili sibrtyis mqk-is da-
mokidebulebis gamokvleva.
varaudis gamoTqma: daxrili sibrtyiT tvirTis atanisas Sesrule-
buli muSaoba da Sesabamisad mqk damokidebulia daxrili sibrtyis 
sigluveze.
moswavleebi atareben eqsperiments saxelmZRvaneloSi mocemuli mi-
TiTebis mixedviT.
Sedegi: xaoiani zedapiris mqone daxrili sibrtyis gamoyenebisas 
sruli muSaobis sidide metia, vidre gluvi zedapirianis dros.
daskvna: eqsperimentis monacemebiT dasturdeba, rom gluvi zedapi-
ris mqone daxrili sibrtyiT tvirTis atanisas mqk ufro metia, vid-
re xaoiani zedapiris mqone daxrili sibrtyis gamoyenebisas. xaoiani 
zedapiris mqone daxril sibrtyeze sruli muSaobis didi nawili 
ixarjeba xaxunis Zalis daZlevaze.
xaxunis SemcirebiT meqanizmis mqk izrdeba.

h = Asas / Asr . 100% = 3,2 kj/4 kj . 100% = 80%
pasuxi: h = 80%

Asas = h . Asr = 0,7 . 8000 j = 5600 j 
pasuxi: Asas= 5,6 kj
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saSinao davaleba
1.
 h	- ?  
 m = 75 kg
 h = 4 m
 Asr = 4000 j
 g = 10 n/kg

h = (Asas  / Asr) . 100% 
Asas  = mgh;    h = (mgh / Asr). 100% 
h = (75 kg . 10 n/kg . 4 m / 4000 j) . 100% = 75%
pasuxi: h = 75%

2.
	 h - ?  
 h = 1,5 m
 l = 3m
 m = 80 kg
 Fx = 100 n
 g = 10 n/kg

2.14. amoxseni amocanebi

amocana
SeniSvna: 74-e suraTze gamosaxuli WoWonaqebis sistemiT tvirTis 
atanisas SesaZlebelia F =F1 / 2n  formuliT gamoiTvalos Tokis 
Tavisufal boloze moqmedi Zala, sadac, F aris Tokis Tavisufal 
boloze moqmedi Zala; F1 – tvirTis simZimis Zala; n _ moZravi WoWo-
naqebis ricxvi. anu ZalaSi mogeba iqneba 2n.

h = Asas / Asr . 100% 
Asas= mgh = 80 kg . 10 n/kg . 1,5 m = 1200 j
Asr = Asas + Ax = mgh + Fx . l
Asr = 1200 j + 300 j = 1500 j
h = 1200 j / 1500 j . 100% =  80%
pasuxi: h = 80%
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I. 
1. 
F1 = 200 n. vinaidan uZravi WoWonaqi ZalaSi mogebas ar iZleva. 
F = F1 = 200 n
pasuxi: F = 200 n

2.  
 F - ?
 m = 20 kg

3. 
Asr = 1 kj = 1000 j. 
Asas: 1) 1580  j; 2) 1000 j 3) 800 j.

sasargeblo muSaoba yovelTvis naklebia srul muSaobaze, amitom 
sasargeblo muSaoba SeiZleba iyos 3) 800 j. 
pasuxi: Asas = 800 j.

II. 

1. Tokis Tavisufal boloze modebuli Zala iqneba 
 F = mg / 2 = 400 n / 2 = 200 n.
pasuxi: F = 200 n

2.   
 F - ?
 m = 60 kg

3.   
 h- ?
 Asas = 120 j
 Asr = 160 j

WoWonaqebis sistema Sedgeba ori uZravi da erTi 
moZravi WoWonaqisagan. amitom 
F = mg / 2 = 200 n / 2 = 100 n
pasuxi: F = 100 n

suraTze gamosaxul WoWonaqebis sistemaSi yvela 
WoWonaqi uZravia.
Fs = mgh = 60 kg . 10 n/kg = 600 n
F = Fs= 600 n
pasuxi: F = 600 n

h = Asas / Asr . 100% 
h = 120 j/ 160 j . 100 % = 75%
pasuxi: h = 75%
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III.

1.

 m - ?
 F = 100 n

2.  
 F - ?
 m = 40 kg

3.
 Asr - ?
 Asas  = 180 j
	 h = 90% = 0,9

*I. 

 M - ?
 m = 2 kg
 d1 = 5
 d2 = 5

radgan moZravi WoWonaqiT aaqvT tvirTi F  ZaliT, 
F = mg / 2,      mg = 2F.
m= 2F / g =  2 . 100 n / 10 = 20 kg.
pasuxi: m = 20 kg.

suraTze gamosaxul WoWonaqebis sistemaSi, erTi 
moZravi da ori uZravi WoWonaqia. amitom
F = mg / 2 = 40 kg . 10 n/kg / 2 = 200 n.
pasuxi: F = 200 n.

h = Asas  / Asr . 100% 
Asr  = Asas /h
Asr  = 180 j / 0,9 = 200 j
pasuxi: Asr = 200 j.

76-e a suraTze gamosaxuli moZravi WoWonaqis To-
kis Tavisufal boloze moqmedi Zala  F1 = mg / 2.
F1 = 2 kg . 10 n/kg / 2 = 10 n.
berketis erT boloze modebulia F1 Zala, 
meore boloze F2 = Mg.  F1 Zalis mxaria d1, F2 Zalis 
mxaria d2, maSin F1 d1  = F2 d2, radgan   d1  = d2,  F1  = F2 . 

e.i. F2 = 10 n.  
M = F2 / g = 10 n  / 10 n/kg = 1 kg.
pasuxi: M = 1 kg.
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*II.
 mg / F - ?
 m, F
 d1 = 2
 d2 = 10

*III.

 Fs- ?
 F = 1000 n

suraTze gamosaxulia erTi uZravi da erTi moZravi WoWonaqis sis-
tema. radgan moZrav WoWonaqze moqmedebs F Zala, a Tokis daWimulo-
ba toli iqneba F/2. radgan tvirTi gadakidebulia uZrav WoWonaqze b 
Tokze imoqmedebs igive Zala, rac a Tokze. amrigad, 
Fs = F / 2
Fs = 1000 n / 2 = 500 n.
pasuxi: tvirTze moqmedi simZimis Zalaa 500 n.

me-2 Tavis Sejameba

3. 

rekomendacia: sTxoveT moswavleebs moamzadon prezentacia martivi 

meqanizmebis praqtikuli gamoyenebis Sesaxeb.

76-e b suraTze gamosaxuli moZravi WoWonaqisa da 
berketis sistema wonasworobaSia, roca  
mg/2 . d1 =F . d2   aqedan   mg / 2 . 2 = 10  F.
mg/F = 10  mogeba ZalaSi aris 10.
pasuxi: F Zala 10-jer naklebia tvirTis simZimis 
Zalaze.

F 
a

b

OA = d1

OB = d2

d1F1 = d2F2

F2 >> F1

F1

F2

B

A

O
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3.1. siTburi movlenebi

gaazreba:
2. 
botanikosi brouni mikroskopiT akvirde-
boda wyalSi Setivtivebul yvavilis mtvris 
nawilakis moZraobas. saxelmZRvaneloSi me-7 
suraTze gamosaxulia brounis nawilaki, ro-
melsac wylis molekulebi ejaxebian. daja-
xebebis Sedegad igi ganuwyvetliv Seicvlis 
moZraobis mimarTulebas. SesaZlebelia sqe-
maturad uCvenoT brounis nawilakis trae-
qtoria. am eqperimentidan 80 wlis Semdeg, 
albert ainStainma, frangma mecnierma pe-
renma da sxva mecnierebma gamoitanes funda-
menturi daskvna, romelic molekulur-ki-
netikuri Teoriis erT-erTi debulebaa: nivTierebis Semadgeneli 
nawilakebi uwyvetad, qaosurad moZraoben.

saSinao davaleba          
1.

2.
SeniSvna:
am gakveTilze siTbur movlenebSi sasurvelia gani-
xiloT sxvadasxva saxis Termometrebi.
kidev erTxel SeaxsenoT moswavleebs siTxiani Termo-
metrebis agebuleba.
informacia Termometris Sesaxeb moipoveT interne-
tis saSualebiT.
sasurvelia, moswavleebs daavaloT gaakeTon prezen-
tacia Termometrebis saxeobisa da maTi gamoyenebis 
Sesaxeb konkretul SemTxvevebSi.

m

gaTboba

mizezi

        Sedegi

molekulebis zoma  
ar icvleba

manZili molekulebs 
Soris izrdeba

molekulebis siCqare 
izrdeba
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3.2. Sinagani energia

gaazreba:
azrobrivi eqsperimenti:
sasurvelia, moswavleebma gamoTqvan varaudi imis Sesaxeb, Tu ra mo-
xdeba sacobian sinjaraSi wylis aduRebisas. darCeba Tu ara sinjara 
Tavdaxuruli.
daskvna: sinjaraSi wylis aduRebisas warmoiqmna orTqli, romlis 
Sinagani energiis xarjze Seasrula sacobma meqanikuri muSaoba, ga-
daadgilda. maSasadame orTqls aqvs Sinagani energia, romelic gar-
daiqmna meqanikur energiad.

1. radgan Wiqisa da doqis temperaturebi erTnairia, meti Sinagani 
energia eqneba doqs, radgan meti masa aqvs, anu masSi nawilakebis 
meti ricxvia. rogorc cnobilia, Sinagani energia damokidebulia 
nawilakebis ricxvsa da TiToeulis energiaze.
2. Sinagani energia damokidebulia temperaturaze. 0°C >-20°C, ami-
tom 0°C-ianma yinulma SeiZleba „gaaTbos“ -20°C-iani yinuli.

P.S. cnobilia, rom SvedeTis 
laplandiaSi aSene bulia msoflio-
Si yvelaze didi yinulis sastumro. 
misi farTobi 5 aTasi kvadratuli 
metria. wlis ganmavlobaSi igi Re-
bulos 37 aTas turists. roca qu-
CaSi – 55°C-ia, yinulis sastumros SigniT  temperatura – 4°C-dan 
– 9°C-mde meryeobs.

saSinao davaleba
1. sxeulis gadaadgilebisas misi meqanikuri energia icvleba (gaizar-
da potenciuri energia), Sinagani energia ucvlelia (temperatura 
ar Seicvala).
2. Eb>Eg>Ea , radgan temperatura da Sinagani energia urTierTdamo-
kidebuli sidideebia. wylis masa samive WurWelSi erTnairia.
3. Sinagani energia damokidebulia nawilakebis ricxvsa da TiToeu-
lis energiaze.  radgan t1=t2=t3, sadac metia masa, iq metia Sinagani 
energia, e.i.

Eb>Ea>Eg

P.S. sasurvelia, imsjeloT dainteresebul moswavleebTan erTad Si-
nagani energiis Sesaxeb da dasvaT kiTxvebi: aqvs Tu ara calkeul 
nawilaks meqanikuri energia? Sinagani energia?
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3.3. Sinagani energiis cvlilebebis eqsperimetnuli       
    kvleva

SeniSvna:
rekomendebulia TiToeuli eqsperimentis Catarebisas sTxovoT 
moswavleebs gamoTqvan varaudi eqsperimentis Sedegis Sesaxeb.
daskvnis gamotanisas aRniSnon gamarTlda maTi varaudi, Tu ara.

I eqsperimenti

rekomendacia: eqsperimentis Catarebisas SeiZleba gamoiyenon qa-
Raldis furceli an raime qsovilis naWeri 20-TeTriani monetis 
gasaxaxuneblad.
varaudis gamoTqma: monetis temperaturis (Sinagani energiis) Secv-
lis Sesaxeb ficarze xaxunisas.
daskvna: xaxunisas sruldeba meqanikuri muSaoba, ris Sedegadac 
sxeulis Sinagani energia izrdeba. moneta gaTba.

II eqsperimenti

SeniSvna: saWiroa aluminis mavTuli ar iyos Zalian msxvili. Sesa-
Zloa spilenZis mavTulzec Catardes analogiuri eqsperimenti.
varaudis gamoTqma: mavTulis temperaturis cvlilebis Sesaxeb misi 
deformaciisas.
daskvna: meqanikuri muSaobis Sedegad izrdeba sxeulis Sinagani ener-
gia (mavTuli gaTba).

III eqsperimenti

SeniSvna: minis Wiqis magivrad SeiZleba gamoiyenoT minis qila.
varaudis gamoTqma: airis Sinagani energiis Secvlis Sesaxeb.
daskvna: Sinagani energiis Semcirebis gamo mcirdeba airis tempera-
tura, mcirdeba wneva WiqaSi da atmosferuli wnevis moqmedebis gamo 
ibereba rezinis afski.

IV eqsperimenti

SeniSvna: SesaZlebelia oTaxis temperaturis boTli buStiT moaTa-
vsoT cxel wylian jamSi.
varaudis gamoTqma: boTlSi arsebuli haeris gaTbobis Sedegad Seic-
vlis burTi zomas, Tu ara.
daskvna: haeris Sinagani energiis gazrdiT buStSi haeri Tbeba da 
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farTovdeba, anu, haeris Semadgeneli nawilakebi asruleben muSaobas 
da buSti ibereba.

3.4. Sinagani energiis cvlileba

gaazreba
1. asanTis Reros Tavze moTavsebulia specialuri nivTiereba (go-
girdi), romelic advilad aalebadia. xaxunis Sedegad Reros Tavze 
nivTierebis temperatura (Sinagani energia) izrdeba es temperatura 
sakmarisia mocemuli nivTierebis aalebisTvis. Semdeg mimdinareobs 
qimiuri procesi, wva. amrigad, meqanikuri muSaobiT izrdeba, nivTie-
rebis Sinagani energia.
2. 20°C temperaturis sxeuli siTbos gadascems 5°C da 0°C-ian sxeu-
lebs.

saSinao davaleba
1. suraTis mixedviT #1 Zelaki siTbos Rebulobs da gascems. #2 
gascems da Rebulobs siTbos,  mas ufro meti temperatura aqvs, 
vidre #1 da #4, naklebi aqvs vidre #3. #3 siTbos mxolod ga-
dascems. amitom misi temperatura yvela danarCenTan SedarebiT 
aris meti. #4 aqvs yvelaze naklebi temperatura, radgan igi samive 
sxeulisgan Rebulobs siTbos. maSasadame, yvelaze meti temperatu-
ra aqvs #3 sxeuls.
2. 50°C temperatura aqvs #2 Zelaks, radgan igi mxolod gascems 
siTbos.
3. radgan #1 mxolod Rebulobs siTbos, mas aqvs yvelaze dabali 
temperatura e.i. 40°C. #4 mxolod gascems siTbos, amitom mas aqvs 
yvelaze meti temperatura 100°C. #2 da #3 Rebulobs da gascems 
siTbos, e.i. maT eqneba 60°C da 80°C. radgan #2 Rebulobs siTbos 
#3-dan, amitom misi temperatura iqneba 60°C, xolo #3-is tempera-
tura iqneba 80°C. 

3.5. siTburi movlenebis kvleva

I eqsperimenti
varaudis gamoTqma: sxeulebis siTburi gafarToebis Sesaxeb: gaTbo-
bis Semdeg gaeteva Tu ara moneta lursmnebs Soris.
daskvna: moneta gaTbobis Semdeg ar eteva lursmnebs Soris, e.i. gaT-
bobisas moneta gafarTovda. gaTbobisas myari sxeulebi farTovde-
ba.
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II  eqsperimenti
varaudis gamoTqma siTxis gafarTovebis Sesaxeb. farTovdeba Tu 
ara siTxe gaTbobisas, aiwevs Tu ara wylis done kolbaSi gacxelebis 
Semdeg.
daskvna: siTxe gaTbobiT farTovdeba, gacviebiT ikumSeba.

III eqsperimenti
varaudis gamoTqma: airebis siTburi gafarTovebis Sesaxeb, farTov-
deba Tu ara airi gaTbobisas.
wylis wveTi airis gaTbobis Sedegad gadainacvlebs marjvniv. 
daskvna: airi farTovdeba gaTbobisas da ikumSeba gacivebisas.

3.6. sxeulebis siTburi gafarToeba

gaazreba
SeniSvna: skolebSi moipoveba suraTze gamosaxuli xelsawyo, sa-
xelwodebiT gravizandes birTvi. amitom es cda realurad SegiZ-
liaT CaataroT siTbur gafarToebasTan dakavSirebiT.

1.  simebiani sakravebis JReradoba, rogorc cnobilia, damokidebu-
lia simebis sigrZeze. temperaturis cvlilebis gamo liTonis 
simebis sigrZe icvleba, amitom saWiroa sakravebis awyoba. awyo-
bisas simebis sigrZes cvlian mosaWerebis saSualebiT.

2.  bunebrivi airisa da navTobis transportirebisTvis mile-
bis sigrZe temperaturis cvlilebiT icvleba. gofrirebuli 
milis saSualebiT da moRunviT milebis sigrZis regulireba 
xdeba ise, rom mili ar gaskdes (milis sigrZe 1km-ze 1 m-iT ic-
vleba zamTridan _ zafxulis CaTvliT temperaturis 50o _ 60o  
cvlilebisas).

saSinao davaleba
referati Temaze: „wylis gafarToebis Tavisebureba“
qveTemebi:
1.  wylis, rogorc nivTierebis daxasiaTeba feris, sunis, minareve-

bis, temperaturis intervaliT da sxva maxasiaTeblebis mixed-
viT.

2.  wylis moculobis temperaturaze damokidebulebis aRwera gra-
fikis mixedviT.

3.  slaidSous Seqmna bunebaSi wylis brunvis Sesaxeb.
4.  wylis gafarToebis Taviseburebis gavlena bunebaSi mimdinare 

procesebze, cocxal arsebebze da sxva.
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5.  videos moZieba, ramdeniT mcirdeba yinulis moculoba dnobi-
sas.

zogadad, moswavles SeuZlia Tavisi Sexedulebis mixedviT moamza-
dos saprezentacio masala.

3.7. Tbogamtaroba
gaazreba
1.  Termosis ZiriTadi ganmasxvavebeli agebuleba sxva WurWlisgan 

aris ormagi kedeli, romelTa Soris amotumbulia haeri _ aris 
vakuumi. vakuumis xarisxze, anu wnevaze am areSi, damokidebulia 
misi Tbogamtaroba. rac ufro dabalia wneva am areSi, miT ufro 
naklebia Tbogamtaroba da didxans inarCunebs TermosSi moTav-
sebuli siTxe an produqti temperaturas.

2.  diuaris WurWels Termosis msgavsi agebuleba aqvs. gansxvav-
deba imiT, rom diuaris WurWlis 
ormag kedelSi aris maRali xaris-
xis vakuumi, anu airis wneva Zalian 
dabalia - 10-2pa. diuaris WurWe-
li gankuTvnilia Txevadi airebis 
(Jangbadi, azoti, heliumi) didi 
xniT Sesanaxad da gadasatanad.

3.  haeri siTbos cudi gamtaria. fan-
jrebi ormagi miniT ukeT inarCu-
nebs temperaturas, radgan minebs 
Soris haeria.

4.  aguri siTbos cudi gamtaria. ama-
ve dros misgan aSenebuli saxlebi 
myaria.

5.  qurqSi Sexveuli yinuli ar dneba, 
radgan qurqis bewvebs Soris aris 
haeri, romelic cudi Tbogamta-
ria. qurqi iseTive funqcias asru-
lebs, rogorc Termosi.

 

saSinao davaleba
eqsperimenti.
moswavle akeTebs Canawers Catarebuli cdis Sesaxeb da waradgens 
gakveTilze. suraTze Cans, rom liTonis kovzze karaqis naWeri Ca-
mocurebulia, xolo xisaze inarCunebs Tavis mdebareobas. 
daskvna: xe siTbos cudi gamtaria.

1. sadgami; 2. izolacia; 3. ad-
sorbenti; 4. gare WurWeli; 
5. Sida WurWeli; 6. WurWlis 
yeli; 7. saxuravi; 8. vakuumur 
tumbosTan SesaerTebeli mili; 
9. vakuumi

7

9

diuaris WurWeli
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3.8. Tbogamtarobis eqsperimentuli kvleva

I eqsperimenti
varaudis gamoTqma: spilenZisa da foladis Tbogamtarobis Sesaxeb 
varaudi SeiZleba iyos nebismieri.
daskvna: spilenZis Reroze mimagrebuli lursmnebi Camocvi-
vdeba ufro adre, vidre foladze. spilenZis Tbogamtaroba  
380 vt/m grad, foladis 52 vt/m grad. arsebobs nivTierebis Tbogam-
tarobis cxrili, sadac SegiZliaT gadaamowmoT monacemebi. cxadia, 
spilenZis Tbogamtaroba metia foladisaze. liTonebis Tbogamta-
roba eleqtrogamtarobis msgavsia. spilenZis eleqtrogamtaroba 
sxva nivTierebebTan SedarebiT metia, xolo winaRoba naklebia.

II eqsperimenti
varaudis gamoTqma: wylis Tbogamtarobis Sesaxeb.
daskvna: wyali cudi Tbogamtaria, amitom yinuli ar dneba maSinac 
ki, rodesac wylis zedapirze wyali iwyebs duRils.
SeniSvna: cda ar aris martivad Casatarebeli. SesaZloa SecvaloT 
igi. ar aris aucilebeli yinulis moTavseba, mxolod wyliani sinja-
riTac SeiZleba Catardes analogiuri cda. Tu Stativze daxrilad 
damagrebul wylian sinjarasTan mivitanT spirtquris als ise, rom 
igi mxolod wylis zedapirs acxelebdes, wyali daiwyebs duRils, 
sinjaris meore bolos ki wyali dabali temperaturis darCeba.

III eqsperimenti
varaudis gamoTqma: airis Tbogamtarobis Sesaxeb. varaudi SeiZleba 
sxvadasxvanairi iyos.
daskvna: liTonis Rero ar cxeldeba haeris cudi Tbogamtarobis 
gamo.

3.9.  konveqciis eqsperimentuli kvleva

I eqsperimenti
varaudi: namcecebi daiwyebs moZraobas
daskvna: namcecebi moZraoben zeviT-qveviT, cirkulireben.

II eqsperimenti
varaudi: qaRaldisgan gamoWrili spirali daiwyebs trials.
daskvna: sanTlis alis gamo haeri Tbeba da adis zeviT.naTuris naka-
di awveba qaRaldis furcels da iwvevs mis trials.
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III eqsperimenti
varaudi: sanTlis ali gadaixreba.
daskvna: iatakze moTavsebisas sanTlis ali gadaixreba oTaxisken, 
xolo zeviT moTavsebisas - oTaxidan gareT. igulisxmeba, rom oTa-
xSi haeris temperatura metia, vidre gareT.

3.10. konveqcia

gaazreba
1.  konveqciis procesSi xdeba nivTierebis gadatana konveqciuri 

nakadis saSualebiT.
2. 42-e suraTidan Cans, rom gamonabolqvi gaivlis kedlis did 

nawils. gamosuli kvamlis temperatura am SemTxvevaSi iqneba 
naklebi, vidre 41-e suraTze gamosaxuli buxridan gamosvlis 
Semdeg, e.i. gamonabolqvis sawyis da saboloo temperaturebs 
Soris sxvaoba iqneba meti. amitom, 42-e suraTze gamosaxuli 
buxris mqk iqneba meti, vidre 41-ze. 42-e surTze gamosaxuli 
buxari metad gaaTbobs oTaxs.

3.  dRis brizi mimarTulia zRvidan xmeleTisken, amitom ialqniani 
navisTvis navsadgurSi Sesvla mosaxerxebelia dRisiT.

4.  Tbogamtarobis procesi mimdinareobs nivTierebis gadatanis ga-
reSe, konveqcia ki nivTierebis gadataniT.

5.  myar sxeulebSi nivTierebis gadatana ver moxdeba maTi agebule-
bis gamo. molekulebi Tavisuflad ver moZraoben, amitom myar 
sxeulebSi Tbogadacema mxolod TbogamtarobiT xdeba. 

saSinao davaleba
1.  surTze gamosaxuli xis foTlebi mimarTulia xmeleTidan zR-

visken, maSasadame, qari mimarTulia xmeleTidan zRvisken, es ki 
niSnavs, rom aris Ramis brizi. surTze gamosaxulia saRamo.

2.  radiatorebis zeda nawilSi aris cxeli wyali, qvedaSi - Sedare-
biT grili. Tbogadacema xdeba konveqciuri nakadis saSualebiT 
rogorc oTaxSi, ise gaTbobis sistemaSi.
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3.11. gamosxiveba

gaazreba
azrobrivi eqsperimenti
varaudis gamoTqma: gansxvavebuli feris sxeulebis mier gamosxive-
buli energiis Sesaxeb. romeli sxeuli gamoasxivebs met energias, 
Ria feri, Tu muqi feris sxeuli.
daskvna: radgan Savi feris sxeulTan axlos myof kolbaSi wylis 
wveTi ufro metad aris gadaadgilebuli, es niSnavs, rom am kolbaSi 
airi ufro metad gafarTovda, rac miuTiTebs imaze, rom man miiRo 
meti siTbos raodenoba. maSasadame, Savi feris sxeuli ufro met 
energias gamoasxivebs, vidre TeTri feris sxeuli.
sasurvelia, moswavleebs kidev erTxel SevaxsenoT, rom STanTqmisa 
da gamosxivebis procesebi erTmaneTTan aris dakavSirebuli. rac 
met energias STanTqavs sxeuli, met energias asxivebs.
1.  rogorc suraTidan da suraTze gamosaxuli temperaturis aR-

mricxvelidan Cans, siciveSi temperatura adamianis kidurebSi 
sagrZnoblad iklebs da normalur temperaturaze qveviT Camo-
dis.

2. moswavleebs SeiZleba davusvaT kiTxva, ugrZvniaT Tu ara sici-
veSi kidurebze temperaturis Semcireba.

saSinao davaleba
1.  a suraTidan Cans, rom radiatoriT oTaxis gaTboba konveqciuri 

nakadiT xdeba. Tbili haeri adis zeviT, civi haeri qveviT eSveba. 
Tanamedrove  infrawiTeli ga-
maTbobeliT ki oTaxis iatakis, 
kedlebisa da avejis gaTboba 
gamosxivebiT xdeba. isini Semd-
gomSi xdebian siTbos gamomsxi-
veblebi da aTboben oTaxis ha-
ers. aseTi xerxiT gaTbobisas, 
rogorc suraTidan Cans, iatak-
Tan temperatura ufro metia, 
vidre oTaxis WerTan, rac sawi-
naaRmdegoa konveqciuri naka-
diT oTaxis gaTbobisa.

2.  infrawiTeli fotografirebis Sesaxeb informaciis mopoveba 
SeiZleba internetiT. moZiebis Semdeg isini bevr saintereso in-
formacias gaigeben sibneleSi fotografirebis Sesaxeb.

3. SeniSvna: SesaZlebelia mos wa v leebs misceT Tema airRumelSi 
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kerZebis momzadebisas gamosxivebisa da kon veqciuri nakadis ga-
vlenaze.

 
3.12. siTbos raodenoba

gaazreba
1.  tyviis, foladisa da aluminis erTnairi masis sxeulebis mier 

gamoyofili siTbos raodenoba temperaturis erTnairi sididiT 
cvlilebisas damokidebulia mxolod am nivTierebebis kuTr 
siTbotevadobaze. cxrilis mixedviT tyviis aris 140 j/kg grad, 
foladis - 460 j/kg grad, aluminis - 920 j/kg grad. aqedan ga-
momdinare, yvelaze met siTbos gascems aluminis sxeuli.

SeniSvna: es faqti gamoyenebulia Tanamedrove radiatorebis damza   
     debisas - Tanamedrove radiatorebi mzaddeba aluminisgan.
2.  siTbos gadacemisas saboloo da sawyisi temperaturebis sxvaoba 

aris ∆t=Q/mc. erTnairi nivTierebebisaTvis, radgan gadacemuli 
siTbos raodenoba erTnairia, ∆t iqneba meti im WurWelSi, ro-
melSic ufro mcirea nivTierebis masa. amgvarad, yvelaze meti 
temperatura iqneba b WurWelSi.

3.  miRebuli siTbos raodenobaa Q=cm∆t . erTnairi masisa da niv-
Tierebis sxeulebisaTvis gadacemuli siTbos raodenoba damo-
kidebulia ∆t-ze. ∆t yvelaze metia b WurWlisaTvis. e.i. yvelaze 
meti siTbo gadaeca b WurWels.

saSinao davaleba

1.     Q  _ ?             
        

 m = 200 g = 0,2 kg
 Δt = t2 - t1 = 800C – 150C = 650C      Q = -cmΔt = 460·0,2·65 = -5980 (j)          
 c = 460 j/kg0C

	2. 

     Q  _ ?             
        

 m1 = 1,6 kg            Q = Q1 + Q2 = c1m1Δt + c2mΔt =       
 m2 = 2,3 kg          = 380·1,6·90 + 2,3·4200·90 =
 c1 = 380 j/kg0C   = 54720 + 869400 = 924120 (j) ≈ 924 (kj)          
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SeniSvna: SeaxseneT moswavleebs, rom sxeulis siTbotevadoba aRin-
iSneba C asoTi. C = c . m, sadac c nivTierebis kuTri siTbotevadobaa. 
amitom siTbotevadobis erTeulia j/°C.

3.13 dnoba da gamyareba

gaazreba
1.  wylis 20°C-mde gaTbobis Semdeg spirtquris gamoTiSvisas wy-

ali iwyebs gacivebas. grafikidan Cans, rom siTbos miwodebisa 
da gacemis erTnairi siCqarisas CD da DE ubnebi simetriulia, 
es miuTiTebs gaTbobisa da gaciebis procesebisas STanTqmuli 
da gamoyofili siTbos raodenobis tolobaze. tolia agreTve 
BC da EF ubnebze dnobisa da kristalizaciis siTbos raodeno-
bebi. siTbos raodenoba, ramdenic sWirdeba -20°C-iani yinulis 
0°C-mde gasaTbobaT, imave raodenobis siTbo gamoiyofa 0°C-dan 
-20°C-mde gacivebisas.

2. 0°C-ian wyalSi 0°C-iani yinuli ar gadneba, Tu garedan siTbo ar 
miewodeba.

3.  nivTierebis dnobis temperaturis cxrilidan Cans, rom vercx-
liswylis gamyarebis temperaturaa - 39°C, xolo spirtis - 114°C. 
amitom - 39°C-ze ufro dabali temperaturis gasazomad vercx-
liswyliani Termometri ar gamodgeba (infrawiTeli Termomet-
riT SesaZlebelia temperaturis -60°C-dan +1400°C-mde diapa-
zonSi gazomva).

4.  siTxe denadia, ar inarCunebs formas, amitom liTonis nakeTobis 
dasamzdeblad liTonebs adnoben.

saSinao davaleba

1.  rkinis dnobisa da gamyarebis grafikidan vaskvniT, rom dnobisa 
da gamyarebis temperaturaa 1539°C. rkinis molekulebs Soris 
manZili dnobis procesSi izrdeba, gamyarebis procesSi mcir-
deba. grafikidan Cans, rom rkina romel temperaturazec dneba, 
imave temperaturaze iwyebs gamyarebas. dnobisa da gamyarebis 
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procesisas temperatura ar icvleba. siTbo, romelic dnobis 
procesSi sxeuls miewodeba, xmardeba nivTierebis kristaluri 
meseris daSlas. gamyarebis procesSi siTbos es raodenoba  ga-
moiyofa.

2. 
     Q  _ ?             
        

 m = 4 kg                    Q = λ·m = 1,36 mgj
 t = 00C
 λ	=	3,4·105	j/kg	

3.  

      Q  _ ?             
        

 m = 2 kg                       
	λ	=	130000	j/kg
      

4. 

Q = Q1 + Q2; Q1=cm(t2 - t1)=
=250∙0,001(962°C – 20°C)=2355 (j); 
Q2=λ∙m=0,87∙105∙0,001=870 (j); 
Q=2355+870 =3225 (j).

Q - ?
m=10g=0,01kg; 
t1=20°C; 
t2=962°C; 
λ=0,87∙105j/kg;
c=250 j/kg ∙ grad;  

Q = λ·m = 260 kj
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3.14 amoxseni amocanebi

I jgufi

1. 

 

2. 

3.

4.

 

Q=cm(t2 - t1)= 380∙0,2(90°C – 20°C )=5320 (j) 

Q - ?
m=200g=0,2kg; 
t1=20°C; 
t2=90°C; 
c=380 j/kg ∙ grad;  

m2=rV=0,002∙1000=2 (kg)
Q = Q1 + Q2; 

Q1=c1m1(t2 - t1)=920∙0,2(100°C - 10°C)=16560 (j); 

Q2=c2m2(t2 - t1)=4200∙2(100°C - 10°C)=756000 (j);  

Q= 756000+16560=772560 (j).

Q - ?
m1=200g=0,2kg; 
V=2l=0,002m3

t1=10°C; 
t2=100°C; 
c1=920 j/kg ∙ grad;
c2=4200 j/kg ∙ grad;

rwy= 1000 kg/m3

Q - ?
m=40g=0,04kg; 
t1=-10°C; 
t2=0°C; 
λ=3,4∙105 j/kg;
c1=2100 j/kg ∙ grad;
c2=4200 j/kg ∙ grad;  

Q = Q1 + Q2 + Q3 ; 
Q1=c1m(t2 - t1)=2100∙0,04(0°C –(- 10°C))=840 (j); 

Q2=λ∙m=3,4∙105  ∙ 0,04=13600 (j); 

Q = Q1 + Q2; 
Q1=cm(t2 - t1)=920∙2(660°C - 20°C)=1177600 (j); 

Q2=λ∙m=3,9∙105  ∙2=780000 (j); 
Q=1177600+780000=1957600 (j).

Q - ?
m=200kg; 
t1=20°C; 
t2=660°C; 
λ=3,9∙105  j/kg;
c=920 j/kg ∙ grad;
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II jgufi
 
1.

2.

3. 

4.

m=rV=0,003∙1000=3 (kg)          

Q=cm(t2 - t1)= 4200∙3(100°C – 20°C)=1008000 (j)

Q - ?
V=3l=0,003m3;  
t1=20°C; 
t2=100°C; 
c=4200 j/kg ∙ grad;

rwy= 1000 kg/m3

Q = Q1 + Q2 + Q3; 

Q1=c1m(t2 - t1)=2100∙3 (0°C –(- 10°C))=63000  (j); 

Q2=λ∙m=3,4∙105 ∙3=1020000j; 

Q3=c2m(t3 – t2)=4200∙3 (10°C –0°C)=126000 (j);  

Q=63000+1020000+126000=1209000 (j).

Q - ?
m=3kg;
V=5l=0,005m3;  
t1=-10°C; 
t2=0°C;
t3=10°C;
λ=3,4∙105  j/kg;
c1=2100 j/kg ∙ grad;
c2=4200 j/kg ∙ grad;

Q = Q1 + Q2; 

Q1=cm(t2 - t1)=2100∙0,4 (0°C –(- 15°C))=12600 (j)  

Q2=λ∙m=3,4∙105 ∙0,4=136000 (j)

Q=12600+136000=148600 (j)

Q - ?
m=0,4kg;
V=5l=0,005m3;  
t1=15°C; 
t2=0°C; 
λ=3,4∙105  j/kg;
c1=2100 j/kg ∙ grad;

m2=rV=0,005∙1000=5kg

Q = Q1 + Q2; Q1 =c1 m1 (t2 - t1)=
=380∙0,4(20°C – 100°C )= – 12160 (j); 

Q2=c2m2(t2 - t1)=4200∙5(20°C – 100°C )=
= – 1680000 (j);  

Q= – 12160 – 1680000= – 1692160 (j). 

minusi gviCvenebs, rom siTbo gamoiyo.

Q - ?
m1=400g=0,4kg;
V=5l=0,005m3;  
t1=100°C; 
t2=20°C; 
c1=380 j/kg ∙ grad;
c2=4200 j/kg ∙ grad;

rwy= 1000 kg/m3
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III jgufi
 
1.

2.

3.

4.
 

Q - ?
m1=200g=0,2kg; 
v=1l=0,001m3;
t1=5°C; 
t2=55°C; 
c1=360 j/kg ∙ grad;
c2=1700 j/kg ∙ grad;

rz= 930kg/m3

m2=rzV=0,001∙930=0,93kg

Q = Q1 + Q2; 
Q1=c1m1(t2 - t1)=380∙0,2(55°C – 5°C )= 3800 (j); 

Q2=c2m2(t2 - t1)=1700∙0,93(55°C – 5°C )= 79050 (j);  

Q= 3800+79050= 82850 (j).

Q - ?
m1=200g=2kg; 
v=2l=0,002m3;
t1=70°C; 
t2=0°C; 
c1=380 j/kg ∙ grad;
c2=4200 j/kg ∙ grad;
λ=3,4∙105  j/kg; 

rz= 1000kg/m3

m2=rV=0,002∙1000=2kg

Q = Q1 + Q2 + Q3; 
Q1=c1m1(t2 - t1)=380∙0,2(0°C – 70°C)= – 5320 (j); 

Q2=c2m2(t2 - t1)=4200∙2(0°C –  70°C)= – 588000 (j); 

Q3= – λ∙m= – 3,4∙105  ∙2= – 680000 (j);  

Q= – 5320 – 588000 – 680000= – 1273320 (j). 

minusi gviCvenebs, rom siTbo gamoiyo.

Q - ?
m=2kg; 
t1=100°C; 
t2=20°C; 
c=460 j/kg ∙ grad;

Q=cm(t2 - t1)= 460∙2(20°C – 100°C )=-73600 (j)

Q - ?
m=1kg; 
t1=10°C; 
t2=327°C; 
λ=2,5∙104 j/kg;
c=140 j/kg ∙ grad;

Q = Q1 + Q2 ; Q1=cm(t2 - t1)=
=140∙1(327°C – 10°C )=44380 (j); 

Q2=λ∙m=2,5∙104  ∙1=25000 (j); 

Q=44380+25000=69380 (j).
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IV jgufi

1.

2.

3.

4.

Q - ?
m1=100g=0,1kg; 
m2=0,1kg; 
t1=20°C; 
t2=200°C; 
c1=460 j/kg ∙ grad;
c2=140 j/kg ∙ grad;

I.
Q1=c1m1(t2 - t1)=460∙0,1(200°C – 20°C )=8280 (j);

Q2=c2m2(t2 - t1)=140∙0,1(200°C – 20°C )=2520 (j);  

Q1 > Q2

II.
Q1/ Q2= c1m1(t2 - t1)/c2m2(t2 - t1)=c1/c2       3,3

Q - ?
m=200g=0,2kg; 
t1=20°C; 
t2=420°C; 
λ=1,2∙105 j/kg;
c=380 j/kg ∙ grad;

Q = Q1 + Q2; 
Q1=cm(t2 - t1)=380∙0,2 (420°C – 20°C)=30400 (j); 

Q2=λ∙m=1,2∙105 ∙0,2=24000 (j); 

Q=30400+24000=54400 (j).

Q - ?
m=100g=0,1kg; 
t1=20°C; 
t2=962°C; 
λ=0,87∙105  j/kg
c=250 j/kg ∙ grad;

Q = Q1 + Q2; 
Q1=cm(t2 - t1)=250∙0,1 (962°C – 20°C)=23550 (j); 

Q2=λ∙m=0,87∙105 ∙0,1=8700 (j); 

Q=23550+8700=32250 (j).

Q - ?
m=20kg; 
t1=60°C; 
t2=20°C; 
c=540 j/kg ∙ grad;

Q=cm(t2 - t1)= 540∙20(20°C – 60°C )=-432000 (j)

@@
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3.15. orTqlad qceva. kondensacia. sublimacia

gaazreba

1.  aorTqlebisas meti energiis mqone wylis molekulebi toveben 
wylis zedapirs da atmosferoSi gamodian. gamosuli molekule-
bis raodenoba metia ukan dabrunebuli molekulebis raodeno-
baze. kondensaciisas,wylis temperaturasTan SedarebiT nakle-
bi temperaturis areSi moxvedrisas, Tbogadacemis Sedegad 
molekulebis energia klebulobs da isini ubrundebian wyals. 
kondensaciisas ukan dabrunebuli molekulebis ricxvi metia 
aorTqlebuli molekulebis ricxvze. aorTqlebisas WurWelSi 
arsebuli wylis Sinagani energia mcirdeba, kondensaciisas _ 
izrdeba.

2.  oTaxis temperaturaze wyali mudmivad orTqldeba. ra raodeno-
bis siTbosac Rebulobs wyali oTaxis haerTan kontaqtisas im-
deni ixarjeba aorTqlebaze. myardeba siTburi wonasworoba. 
amitom wylis temperatura ar icvleba.

saSinao davaleba

1.  1 kg masis wylis aorTqlebisaTvis saWiroa 2,3∙106j siTbos 
raodenoba. amitom orTqlis Sinagani energia 2,3∙106j-iT metia, 
vidre imave temperaturis wylis Sinagani energia.

aorTqleba

EsiTx.

E

E
E E

E

E

kondensacia

EsiTx.

E

E

E
E

E

E
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2.

3.

3.16. duRili

gaazreba

SeniSvna: am gakveTilze ganixileba duRilisa da kondensaciis gra-
fiki.  

1.  moswavleebma unda imsjelon imaze, Tu ra gansxvavebaa aorTqle-
basa da duRils Soris.

2.  teqstSi mocemulia, rom 100°C-iani orTqlis Sinagani energia 
metia, vidre 100°C-iani wylis.

3.  cxrili 4-dan spirtis duRilis temperaturaa 78°C, wylis 100°C. 
ar gaizomeba, radgan 100°C-ze spirti aorTqlebuli iqneba.

saSinao davaleba
b zarxufidan xdeba haeris amotumbva, vinaidan suraTze gamosaxul 
WurWelSi wyali duRs. haeris amotumbvisas siTxis zedapirze haeris 
wneva mcirdeba da wyali aduRdeba 100°C-ze nakleb temperaturaze.

     Q  _ ?             
        

 m = 200 g = 0,2 kg    Q=Lm gamoyofili siTbos rao de nobaa.                
 L = 2,3·106 j/kg        Q = 2,3 · 106 · 0,2 = 460000 (j)

     Q  _ ?             
        

 t0
 = 200C                    Q = cm(t-t0)

 V = 80 l=0,08m3             Q = 4200·80·(800-200) = 2016·104 (j)
	m = 80 kg                
 t = 800C
 c = 4200 j/kg.grad
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3.17 sawvavis wva

gaazreba
1.  q=4,6∙107j/kg niSnavs, rom 1 kg sawvavis dawvisas gamoiyofa 

4,6∙107j siTbo.
2.  asanTis Reri anTebs sanTels, radgan mis mier gamoyofili siT-

bos raodenoba sakmarisia parafinis gadnobisa (dnobis tempera-
tura 40°C-90°C)  da sanTlis fiTilis aalebis temperaturamde 
misaRwevad, xolo napobisTvis ar aris sakmarisi. miuxedavad imi-
sa, rom anTebuli asanTis Reris temperatura 750-1400°C-mdea, 
Reris mier gamoyofili siTbos raodenoba misi masis simciris 
gamo umniSvneloa, is sakmarisia sanTlis fiTilis asanTebad, ma-
gram ver miiyvans SeSis napobs aalebis temperaturamde.

3.  liTonis firfitaze dadebuli nakverCxali siTbos gadascems 
liTons, radgan liToni kargi Tbogamtaria, amitom nakverCxali 
Caqreba. xis dafaze dagdebisas, xis cudi Tbogamtarobis gamo, 
nakverCxali inarCunebs maRal temperaturas da Rvivis. SesaZle-
bellia xis dafis aalebac ki gamoiwvios.

4.  mSrali xis wvisas gamoiyofa meti siTbos raodenoba, vidre sve-
li xis SemTxvevaSi, radgan sveli xis dawvisas Sinagani energiis 
nawili ixarjeba wylis gacxelebasa da aorTqlebaze.

saSinao davaleba
 
1.

2.

q - ?
m=10t=10000kg; 
Q=2700000000000j; Q=qm; 

q=Q/m=270000000000 /10000=2,7∙107(j/kg); 

pasuxi: es aris qvanaxSiri

m1 - ?
v=2l=0,002m3;
t1=20°C;
t2=100°C
c=4200 j/kg ∙ grad;
q=4,6∙107 j/kg;

rwy= 1000kg/m3

m2=rV=0,002∙1000=2(kg)

Q1=qm1; Q2=cm2(t2 - t1); 
Q1 = Q2; qm1=cm2(t2 - t1); 
m1=(cm2(t2 - t1))/q;
m1=(4200∙2∙80)/(4,6∙107)=0.0146kg=14,6 (g)
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m1 - ?
m2=200g=0,2kg;
t1=14°C;
t2=50°C
c=4020 j/kg ∙ grad;
q=3∙107 j/kg;

η - ?;
N=36kvt=36000vt;
t=1sT=3600wm; 
m=14kg;
q=4,6∙107 j/kg;

η=Asas/Asr ∙100%;

Asas=N∙t; Asas=Q=qm; 
η=Nt/qm∙100%; 
η=(36000∙3600)/(4,6∙107∙14)∙100%≈20%

3.

4. moiZion informacia internetSi.

3.18. siTburi balansis gantoleba

saSinao davaleba. moiZion informacia internetSi.

3.19. siTburi Zravebi

gaazreba
qvanaxSiris Sinagani energia wvis Sedegad gardaiqmneba siT-
bos raodenobaSi. siTbo gadaecema wyals, wylis Sinagani ener-
gia izrdeba. wyali duRs, Semdeg orTqldeba, orTqlis Sinagani 
energia izrdeba, izrdeba  misi wneva, aRebs sarqvels, anu, gar-
daiqmneba meqanikur energiaSi. orTqlis Wavli didi siCqariT eja-
xeba turbinis frTebs (niCbebs) da atrialebs mas. turbinis RerZi 
mierTebulia raime meqanizmTan, sruldeba meqanikuri muSaoba. 

saSinao davaleba
1. 

2. moiZion informacia internetSi.

Q1=qm1; 
Q2=cm2(t2 - t1); 
Q1 = Q2; qm1=cm2(t2 - t1); m1=(cm2(t2 - t1))/q;
m1=(4020∙0,2∙36)/(3∙107)=0,0009648(kg)   0,96 g@@
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3.20. amoxseni amocanebi.

I jgufi

1.

2.

3.

4.

Q - ?;
m=5kg; 
q=4,6∙107 j/kg;

Q=qm; 
Q=4,6∙107∙5=2,3∙108 (j)

m1 - ?;
V=50ml=0,00005m3;
t1=18°C;
t2=88°C
c=4200 j/kg ∙ grad;
q=4,6∙107 j/kg;

rwy= 1000kg/m3

m2=rV=0,00005∙1000=0,05 (kg)
Q1=qm1; Q2=cm2(t2 - t1); 
Q1 = Q2; qm1=cm2(t2 - t1); m1=(cm2(t2 - t1))/q;
m1=(4200∙0.05∙70)/(4,6∙107)=0.00032(kg)=0,32g

Q - ?;
m=10g=0,01kg;
t1=0°C;
t2=100°C
c=4200 j/kg ∙ grad;
λ=3,4∙105 j/kg;
L=2,3∙106 j/kg;

Q = Q1 + Q2 + Q3;   
Q1=λm=3,4∙105 ∙0,01 = 3400 (j);   

Q2=cm(t2 - t1)=4200∙0,01(100°C –  0°C)=4200 (j); 

Q3= L∙m= 2,3∙106∙0,01= 23000 (j);  

Q= 3400+4200+23000= 30600 (j).

m1 - ?;
V2=6m3;
q2=4,6∙107 j/kg;
q1=2,7∙107 j/kg;

r = 710kg/m3

m2=rV=6∙710=4260 (kg)
Q1=q1m1; 
Q2= q2m2; 
Q1 = Q2; q1m1= q2m2; m1=(q2 ∙ m2)/q1 ;
m1=(4,6∙107 ∙4260)/(2,7∙4,6∙107)=7258 (kg)
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5.

6.

II jgufi

1.

     Q _ ?                         
        

 m = 10 kg                 Q = mq = 10 · 27 · 106 = 290 (mgj)
 q = 27 ·106 j/kg

2. 

     m _ ?                         
        

 q = 30·106 j/kg              Q1 = qm,   Q2 = cm1Dt,  Q1 = Q2
 m1 = 2 kg
 c = 4200 j/kggrad      m = cm1Dt / q = 11,2 (g) 
 t1 = 15°C
 t2 = 55°C                         

θ - ?;
m1=m2=m=200g=0,2kg;
t1=10°C;
t2=100°C
c1=c2=c3=4200 j/kg ∙ grad;

Q1 = Q2; Q1=cm(θ - t1); 
Q2=cm(t2 - θ); cm(θ - t1)=cm(t2 - θ); 
θ - t1=t2 - θ; 2θ= t1 + t2; 
θ= (t1 + t2)/2=(10+100)/2=55°C

Asas - ?
Qsr=230kj; 
Qdakarguli=100kj;

Asas =Qsr - Qdakarguli = 230kj-100kj=130 kj;
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3. 

     Q _ ?                         
        

 m = 0,5 kg 
 c = 4200 j/kg.grad      Q = Q1 + Q2       Q1 = cm∆t,  Q2 = Lm
 t1 = 100C                                                 Q = 4200·0,5·90 + 2,3·106·0,5 =
 t2 = 1000C                                              = 189000 + 1150000 =1339 (kj)
 L = 2,3·106 j/kg

4.

5.

6.

Q1 - ? Q2 - ?;
V1=20ml=0,00002m3;
t1=30°C;
V1=80ml=0,00008m3

t2=60°C
θ=54°C;
c=4200 j/kg ∙ grad;

rwy= 1000kg/m3

m1=rV1=0,00002∙1000=0,02 (kg); 
m2=rV2=0,00008∙1000=0,08 (kg); 
Q1=cm1(θ - t1)=4200∙0,02(54-30)=2016 (j); 

Q2=cm2(t2 - θ)= 4200∙0,08(60-54)=2016 (j);

η - ?;
QmiR=120kj=120000j; 
Asas=20kj=20000j;

η=Asas/Asr ∙100%; 
Asr = QmiR;
η=20000/120000∙100%≈17%

θ- ?;
m1= 2kg;
t1=0°C; 
V2=3l=0,003m3;
t2=80°C; 
c=4200 j/kg ∙ grad;
λ=3,4∙105 j/kg;

rwy= 1000kg/m3

Q1 + Q2 = Q3; 
Q1=λm1=3,4∙105 ∙2 = 680000 (j);   

Q2=cm1(θ - t1); Q3=cm2(t2 - θ);
680000+cm1(θ - t1)=cm2(t2 - θ); 
680000+4200∙2(θ-0°C)=4200∙3(80°C-θ);
680000+8400∙θ=1008000-12600∙θ;
21000∙θ=940000; θ≈45°C
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III jgufi

1. 

2.

  ∆t _ ?                         
         Q1 = cm1∆t,  Q2 = qm2   Q1 = Q2

 m1 = 2 kg                       
 m2 = 10 g = 0,01 kg         cm1∆t = qm2 ,          ∆t = qm1 / cm1
 q =	46·106	j/kg
 c =	4200	j/kg                  ∆t = 55°C

3.

     Q _ ?                        
       

 m1 = 0,75 kg                         Q = Q1 + Q2      Q1 = Cm∆t,  Q2 = L(m1- ∆m)
 t1 = 20°C                                Q = 4200·0,75·80 + 2,3·106(0,75 - 0,25) =
 t2 =	100°C            = 252000 + 150000 = 1402000 (j)  

     ∆m =	250	g = 0,25 kg
      L=2,3∙106 j/kg;

4.

∆t-?;
V1=50ml=0,00005m3;

r1=800kg/m3;

r2=2700kg/m3;
c=920j/kg ∙ grad;
q=3∙107 j/kg; 
V2=50ml=0,00005m3;

V2=a.b.c=100sm.200sm.50sm=0,1m.0,2m.0,05m=0,001m3;

m1=r1V1=0,00005.800=0,04 (kg); 
m2=r2V2=0,001.2700=2,7 (kg);
Q1 = Q2; Q1=q1m1=3∙107∙0,04=1200000 (j); 

Q2=c2 m2∆t; q1m1=c2 m2∆t;
∆t=q1m1/(c2 m2)=120000∙(920∙2,7)≈483°C

m2 - ?;
V1=100ml=0,0001m3;

rwy= 1000kg/m3

t1=22°C;
t2=100°C;
c=4200 j/kg ∙ grad;

qsp=3∙107 j/kg;

m1=rwyV1=0,0001∙1000=0,1 (kg); 
Q1 = Q2; 
Q1=cm1(t2 - t1);
Q2=qspm2; cm1(t2 - t1)=qspm2; 
m2=(cm1(t2 - t1))/qsp=4200∙0,1∙(100-22)/ 3∙107=
=0,001232 (kg) ≈1,2g;



136 fizika VIII klasi. maswavleblis wigni

5.

6.

3.21. energia cocxal organizmebSi

saSinao davaleba

1.adamiani mcenareuli sakvebidan iRebs 10-jer met mzis 
ener gias.

2.
      m _ ?                            
                            m = 0,2 kg

 A = 1,8 mgj        
 q = 9 mgj /kg       m = A / q

θ- ?;
m1=200g=0,2kg; 
m2=400g=0,4kg;
t1=-5°C; 
t2=90°C;
t0=0°C; 
c1=2100 j/kg ∙ grad;
c2=4200 j/kg ∙ grad;
λ=3,4∙105 j/kg;

Q1 + Q2 + Q3= Q4; 
Q1=c1 m1(t2 - t0); 
Q2=λm1; 
Q3=c2m1(θ – t2); 
Q4=c2m2(t2 - θ);
c1 m1(t0 - t1) + λm1+ c2m1(θ – t0)= c2m2(t2 - θ);
2100∙0,2∙5+340000∙0,2+4200∙0,2(θ-0°C)=
=4200∙0,4(90°C-θ);
2100+68000+840∙θ=151200-1680∙θ; 
520∙θ=81100; θ≈32°C

Asas- ?;
η =45%; 
QmiR=600kj=600000j; 

η=Asas/Asr ∙100%; 

Asr=QmiR;

η =Asas/QmiR∙100%; 

Asas=(η∙ QmiR)/100%=(45% ∙ 600000) ∙ 100% = 

= 270000 (j) = 270 kj 

Q=qm
A=Q
A=qm
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III Tavis Sejameba

1.

 Q=λm; Q=qm; Q=Lm

2. kedlis Tbogamtaroba damokidebulia samSeneblo masalaze da 
kedlis sisqeze. rac metia kedlis sisqe, naklebad Tbogamtaria. 
yvelaze kargad siTbos atarebs rkina-betoni, yvelaze naklebad - 
penopolistiroli. fardobiT TbogamtarobaSi igulisxmeba, rom Tu 
penopolistirolis Tbogamtaroba aris 1-is toli, masTan Sedare-
biT sxva nivTierebebis Tbogamtaroba iqneba cxrilSi mocemuli si-
dideebi. yvelaze kargi Tboizolatoria penopolistiroli.

3. 1 _ d 
 2 _ g  
 3 _ b   
 4 _ e
 5 _ b    

4. minis saxufavis gareSe wvis procesSi fiTilis als naklebi Jang-
badi miewodeba, vinaidan igi mTlianad iyenebs mis garSemo arsebul 
Jangbads. minis saxufavis gakeTebis Semdeg lampas konveqciis gamo 
kargi weva aqvs, radgan als meti Jangbadi miewodeba. navTi bolomde 
iwvis, Sedegad, lampa aRar bolavs. marjvena lampas ukeTesi weva 
eqneba, radgan misi minis xufi ufro maRalia.

5. kuTri siTbotevadoba - j/kg∙ grad; dnobis kuTri siTbo - j/kg; 
orTqladqcevis kuTri siTbo - j/kg; siTbos raodenoba - j; wvis 
kuTri siTbo - j/kg;

6. saerTo: siTbos gadacema; gansxvavebuli: ar xdeba nivTierebis 
gadatana, nivTierebis gadatanis meSveobiT.

7. alumini - TxevadSi; spilenZi - myarSi.

8. aorTqleba: nebismier temperaturaze, mxolod zedapiridan;
saerTo: Txevadidan airadSi gadasvla;
duRili: mxolod duRilis temperaturaze, mTeli moculobidan.

Q1 + Q2 + Q3= Q4; 
Q1=c1 m1(t2 - t0); 
Q2=λm1; 
Q3=c2m1(θ – t2); 
Q4=c2m2(t2 - θ);
c1 m1(t0 - t1) + λm1+ c2m1(θ – t0)= c2m2(t2 - θ);
2100∙0,2∙5+340000∙0,2+4200∙0,2(θ-0°C)=
=4200∙0,4(90°C-θ);
2100+68000+840∙θ=151200-1680∙θ; 
520∙θ=81100; θ≈32°C
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ganmsazRvreli da ganmaviTarebeli Sefaseba klasSi

1. Sefaseba SeiZleba iyos: ganmsazRvreli da ganmaviTare-
beli. 

2. ganmsazRvreli Sefaseba adgens moswavlis miRwevis dones 
sagnobrivi saswavlo gegmis SedegebTan mimarTebaSi. 

3. ganmaviTarebeli Sefaseba adgens TiToeuli moswavlis 
ganviTarebis dinamikas da mimarTulia swavlis xarisxis 
gaumjobesebaze. 

ganmsazRvreli da ganmaviTarebeli Sefasebebis aRweriloba

ganmaviTarebeli ganmsazRvreli

miznebi swavlis xarisxis gaumjobeseba;
moswavlis winsvlisa da ganviTarebis 
xelSewyoba.

moswavlis aka-
demiuri miRw-
evis donis dad-
gena sagnobrivi 
saswavlo gegmis 
SedegebTan 
mimarTebaSi.

amocanebi codnis konstruirebisa da codnaTa 
urTierTdakavSirebis procesis Se-
faseba; 
winare codnis/warmodgenebis dadgena;
moswavlis mier Tavisive Zlieri da 
susti mxareebis dadgenis unaris Se-
faseba; 
moswavlis mier sakuTari winsvlis 
xelSesawyobad gaazrebuli nabijebis 
gadadgmis unaris Sefaseba;
codnis samive kategoriis aTvisebis 
procesis Sefaseba;
codnis erTobliobaTa funqciurad 
gamoyenebis unaris Sefaseba.

codnaTa urT-
ierTdakav-
Sirebis unaris 
Sefaseba; 
codnis samive 
kategoriis gam-
oyenebis unaris 
Sefaseba;

codnis erTo-
bliobaTa fun-
qciurad gamoy-
enebis unaris 
Sefaseba.

Sefasebebi me-8 klasSi
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warmatebis 
kriteri-
umi

ganxorcielebuli winsvla winare 
SedegebTan/ winare donesTan 
SedarebiT.

miRwevis done 
sagnobrivi sas-
wavlo gegmis 
moTxovnebTan 
SedarebiT

Semfase-
beli da 
Sefasebis 
formebi 

maswavlebeli: zepirsityvieri an 
werilobiTi ukukavSiri, wamaxalise-
beli miTiTebebi, simboluri niSnebi 
da a.S..
moswavleebi: TviTSefasebiT; urT-
ierTSefasebiT.

maswavlebeli: 
qula (SeiZleba 
axldes komen-
tari Zlieri da 
susti mxareebis 
aRweriT, xarve-
zebis gamo-
sasworebeli 
miTiTebebiT).
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1. gonebrivi ieriSi

gonebrivi ieriSi didi raodenobis ideebis generaciis 
saSualebas iZleva drois mcire monakveTSi. am meTodis 
gamoyeneba TiToeuli moswavlis individualur aqtivobas 
moiTxovs da saerTo saqmeSi monawileobis gziT, saerTo 
problemis erToblivad gadawyvetas ganapirobebs. 

es aris meTodi, romelic xels uwyobs:
• komunikaciis,
• SemoqmedebiTi azrovnebis,
• sakuTari azris gamoTqmis,
• informaciis daxarisxebis,
• msjelobis, analizis,
• Sefasebis unar-Cvevebis ganviTarebas. 

gonebrivi ieriSis Catarebis wesi:

saswavlo miznis Sesabamisad, maswavleblis mier xdeba Temis 
winaswari SerCeva da SekiTxvis saxiT Camoyalibeba. SekiTx-
vas unda hqondes moswavleTaTvis gasagebi forma da mkafi-
od unda iyos Camoyalibebuli. gonebrivi ieriSi or etaps 
moicavs. 

I. ideebis generaciis etapi

saswavlo miznidan gamomdinare, maswavlebeli svams Se-
kiTxvas. SekiTxvis dasmis Semdeg moswavleebi gamoTqvamen 
mosazrebebs. ideebis generaciis stadiaze daculi unda 
iyos Semdegi principebi: 
1. azris gamoTqma nebayoflobiTi da Tavisufalia. moswa-

vleebma unda gamoTqvan mosazrebebi, roca maT surT. 
maT SeuZliaT gamoTqvan ramdenime mosazreba. idea Sei-
Zleba iyos, rogorc originaluri, ise sxvisi ideis gan-
viTarebis Sedegi. 

interaqtiuri gakveTilis elementebi
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2. moswavleTa mier mosazrebis gamoTqmis dros ar unda 
davuSvaT kamaTi, mosazrebis kritika an Sefaseba. unda 
vimuSaoT principiT: yvela mosazreba misaRebia. 

3. ideebis generaciis stadiaze mniSvnelovania ideebis ra-
odenoba da ara xarisxi. xarisxze msjeloba unda moxdes 
generaciis etapis dasrulebis Semdeg (Sefasebis etapi). 

4. yvela idea unda daiweros dafaze an did qaRaldze, maT 
Soris, yvelaze miuRebelic ki. 

5. Sefasebis win moswavleebs unda hqondeT dafiqrebis sa-
Sualeba. 

6. ideebis generaciis periodis xangrZlivoba SeiZle-
ba iyos sxvadasxva. gakveTilis miznidan gamomdina-
re, maswavlebelma unda gansazRvros, Tu rodis (imave 
gakveTilze Tu momdevno dRes) unda daiwyos Sefasebis 
etapi. mTeli am xnis ganmavlobaSi moswavleTa mier ga-
moTqmuli mosazrebebi unda eweros dafaze an kedelze 
gakrul did qaRaldze. 

II. ideebis Sefasebis etapi

Sefasebis etapis dasawyisSi unda moxdes gamoTqmuli 
mosazrebebis mokle mimoxilva. moswavleebs unda davusvaT 
SekiTxvebi da gavarkvioT, Tu romeli mosazrebebia msgav-
si da SesaZlebelia Tu ara maTi gaerTianeba da ganzoga-
deba. msgavsi ideebis gaerTianebis Semdeg SesaZlebelia 
mcire diskusiis mowyoba maT avkargianobaze. amis Semdeg 
unda moxdes maTi rangireba anu TiToeul moswavles mieces 
saSualeba, amoirCios ramdenime, misi azriT, yvelaze fa-
seuli idea da ganalagos isini mniSvnelobis mixedviT (yve-
laze mniSvnelovani idea Seafasos yvelaze maRali quliT). 
qulebis Sejamebis Semdeg gamoikveTeba ramdenime idea, ro-
melic, saerTo jamSi, klasis mier arCeulia yvelaze Ri-
rebulad. maswavlebelma saswavlo miznis gaTvaliswinebiT, 
SesaZloa, Secvalos Sefasebis etapi. mag., ZiriTadi aqcenti 
gadaitanos diskusiaze, moaxdinos ideebis Sefaseba moswav-
leebTan SeTanxmebis gziT. Tumca, es SeTanxmeba ar unda 
iyos xelovnuri da maswavleblis mier Tavze moxveuli. 
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2. roluri TamaSi

roluri TamaSis dros moswavleebs Soris nawildeba ro-
lebi. es exmareba maT azrebisa da qmedebebis ukeT gagebaSi. 
roluri TamaSi, xels uwyobs:
• sakiTxis gaazrebis,
• diskusiis,
• prezentaciis,
• SemoqmedebiTi azrovnebis da roluri qcevis unar-Cve-

vis ganviTarebas. 

roluri TamaSis Catarebis etapebia:
• rolebis gaTamaSebisaTvis saTanado garemos Seqmna,
• rolebis ganawileba,
• gaTamaSeba,
• rolidan gamosvla
• diskusia,
• Sejameba. 

savarjiSosTvis maswavlebeli irCevs teqsts (teqsti SeiZ-
leba iyos literaturuli, sabunebismetyvelo, maTemati-
kuri, socialuri... ), ambavs realuri cxovrebidan an mos-
wavleebTan erTad Txzavs ambavs saWiro Temaze _ saswavlo 
miznis Sesabamisad da axdens rolebis ganawilebas. rolebis 
ganawileba SeiZleba moxdes maswavleblis mier, moswavlee-
bis arCeviT an SemTxveviTi SerCevis principiT. amis Sem-
deg xdeba rolebis gaTamaSeba. moswavleebi SemoqmedebiTad 
unda miudgnen TavianT rolebs. gaTamaSebis damTavrebis 
Semdeg moswavle unda gamovides rolidan da ise CaerTos 
diskusiaSi. aseTi tipis TamaSi moswavles aZlevs saSuale-
bas, kritikulad Seafasos rogorc sakuTari personaJi, ise 
sxva moqmedi pirebi. 

3. kiTxva niSanTa sistemiT

kiTxva niSanTa sistemiT gamoiyeneba teqstze muSaobisas, 
rac
• aZlierebs moswavlis motivacias;
• aaqtiurebs sakiTxis Sesaxeb arsebul codnas;
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• aaqtiurebs axal aTvisebul informacias;
• aZlevs saSualebas moswavleebs, gaakontrolon sakuTa-

ri aRqmis unari;
• aviTarebs kritikuli azrovnebis unar-Cvevebs;
• aviTarebs informaciis daxarisxebis unar-Cvevebs. 

es aqtivoba gamoiyeneba individualuri, wyvilebSi da jgu-
furi muSaobisas. 

gamoyenebis wesi:

I etapze moswavleebs eZlevaT instruqcia, rom kiTxvis 
dros maT mouwevT wasakiTxi masalis kideebze Semdegi aR-
niSvnebis gamoyeneba: `~ niSani dasviT im SemTxvevaSi, Tu 
wakiTxuli informacia TqvenTvis nacnobia;

`+~ dasviT, Tu wakiTxuli informacia axalia TqvenTvis;

`_~ dasviT, Tu wakiTxuli informacia sapirispiroa imisa, 
rac icodiT;

`?~ Tu wakiTxuli informacia gaugebaria an arasakmarisia. 

aucilebeli araa yoveli striqonisa da azris aRniSvna, 
magram am aRniSvnebma unda gamoavlinos informaciisadmi 
moswavlis damokidebuleba. 

II etapze maswavlebeli sTxovs moswavleebs, rom kvlav gada-
xedon teqsts da Seavson sqema:

 + – ?

III etapze jgufebSi xdeba azrTa gaziareba da imarTeba sak-
laso diskusia maswavleblis mier dasmul SekiTxvebze:
• ra iyo iseTi, rac teqstis wakiTxvamde icodiT?
• ra aRmoCnda iseTi, rac teqstis wakiTxvam gaswavlaT?
• ra iyo iseTi, risi sapirispiroc icodiT?
• ra SekiTxvebi dagebadaT?
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moswavleTa asakisa da maswavleblis miznebis Sesabamisad, 
SeiZleba gamoyenebuli iqnas niSanTa sxvadasxva raodenoba 
(magaliTad, dawyebiT klasSi SeiZleba gamoyenebuli iqnas 
mxolod ori niSani `+~ da `_~). 

4. vici, minda vicode, viswavle

vici, minda vicode, viswavle, gamoiyeneba sagakveTilo pro-
cesSi teqstze muSaobisas, rac:

• amzadebs moswavles masalis mTlianobaSi gaazrebisaTvis;
• gviCvenebs, ra aris mocemul teqstSi moswavlisaTvis 

mniSvnelovani;
• gviCvenebs, ra iswavla man am teqstiT;
• aviTarebs informaciis daxarisxebis unar-Cvevebs;
• aZlierebs teqstis kiTxvisa da masze muSaobis motivacias;
• aviTarebs kiTxvis dasmis unar-Cvevebs;
• aviTarebs weriTi metyvelebis unar-Cvevebs. 

es strategia gamoiyeneba individualuri, wyvilebsa da 
jgufebSi muSaobisas. 

gamoyenebis wesi:

I etapi: maswavlebeli saswavlo miznidan gamomdinare acnobs 
moswavleebs, ra sakiTxs exeba wasakiTxi teqsti da sTxovs, 
Seavson sqema, risTvisac maT unda gaixsenon da pirvel gra-
faSi Caweron yvelaferi, rac ician an hgoniaT, rom ician 
mocemuli sakiTxis Sesaxeb;

meore grafaSi SekiTxvebis saxiT Camoayalibon, risi gage-
bac ainteresebT am sakiTxis Sesaxeb. 

II etapi: es etapi kiTxvis dasrulebis Semdeg iwyeba da mdgo-
mareobs imaSi, rom sqemis mesame grafaSi moswavleebi weren 
imas, rac iswavles. sqemis nimuSi aseTia:

vici minda vicode viswavle
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es aris meTodi, romelic kargia wina klasSi ganvlili ma-
salis gasaxseneblad, axal masalasTan dasakavSireblad da 
konkretuli Temis Sesajameblad. 

5. diskusia

interaqtivis erT-erT meTods warmoadgens diskusia. igi 
xels uwyobs iseTi mniSvnelovani unar-Cvevebis Camoyali-
bebas, rogoricaa:
• aqtiuri mosmena,
• sakuTari azris gamoTqma da argumentacia,
• msjeloba,
• sxvisi azris mosmena-gaTvaliswineba,
• daskvnebis gamotana. 

diskusia warmatebiT rom Catardes, maswavlebelma moswav-
leebTan erTad unda SeimuSaos wesebi, rac klasSi ndobisa 
da urTierTpativiscemis atmosferos daamk vidrebs. 

wesebis CamonaTvali SeiZleba amgvari iyos:
1. roca erTi laparakobs, sxvebi usmenen;
2. aiwie xeli, roca raimes Tqma gsurs;
3. ar gaawyvetino sxvas sityva;
4.  ar unda gaicino, roca sxva laparakobs, garda im SemTxvevisa, 

roca igi xumrobs;
5. kamaTSi yvela monawileobs;
6. da sxva wesebi (rasac klasi damatebiT SemogvTavazebs). 

wesebis SemoRebis Sedeg, saswavlo miznidan gamomdinare, 
xdeba konkretuli SemTxvevis aRwera (teqstis wakiTxva, 
ilustraciebis, filmis Cveneba, melodiebis mosmena) da 
aqedan gamomdinare, problemis dasma _ maswavlebeli mos-
wavleebs usvams problemur kiTxvebs. moswavleebi ebmebian 
diskusiaSi. 

gavrcelebulia diskusiis Semdegi formebi:

`mrgvali magida~ _ saubari, romelSic Tanabar sawyiseb-
ze monawileobs moswavleTa mcire jgufi /4-5 kaci/, xdeba 
azrTa urTierTgacvla, rogorc erTmaneTTan, aseve sxva 
jgufebTan. 
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` forumi ~ _ jgufs hyavs winaswar daniSnuli lideri. jgu-
fi sakiTxs ganixi lavs damoukideblad da Semdeg warudgens 
klass. jgufis TiToeul wevrs aqvs Tavisi mosazrebebis 
sajarod gamoTqmis ufleba. 

`simpoziumi~ _ monawileebi gamodian informaciebiTa da 
daskvnebiT, isini gamoTqvamen sakuTar Tvalsazriss ama Tu 
im sakiTxis irgvliv, agreTve upasuxeben klasis SekiTxvebs. 

`debatebi~ _ debatebis arsia, Seaswavlos moswavleebs, 
mravali gansxvavebuli kuTxidan miudgnen winaaRmdegob-
riv problemebs da kritikuli TvaliT Sexedon maT winaSe 
mdgom yovel sakiTxs. es ki SesaniSnavi saSualebaa mozar-
debSi iseTi Tvisebebis ganviTarebisaTvis, romlebic maT 
damoukideblad moazrovne pirovnebebad Camoayalibebs. 
debatebis Catareba agebulia monawileTa winaswar dageg-
mil gamosvlebze. warmomadgenlebi arCeulni unda iyvnen 
jgufidan. kamaTi iwyeba ori dapipispirebuli mxaris TiTo 
warmomadgenlis gamosvliT. maT Semdeg tribuna eTmoba Ti-
Toeuli mxaris sxva monawileebsac SekiTxvebisa da komen-
tarebisTvis. maswavlebelma TiToeuli gamomsvlelisTvis 
unda daadginos gansazRvruli dro. 

`sasamarTlo sxdoma~ _ gansja, romelic sasamarTloSi saq-
mis garCevis, ganxilvis imitirebas warmoadgens. 

diskusiis agebis mravali xerxi arsebobs. maTi sworad Ser-
CeviT da monacvleobiT maswavlebeli advilad axerxebs, 
imgvarad warmarTos diskusia, rom moswavleebis kamaTma 
umarTavi xasiaTi ar miiRos da SeuZlebeli ar gaxdes maTi 
gakontroleba. 

maswavlebelma Tvali unda miadevnos diskusiis msvlelo-
bas, raTa igi winaswar dagegmili miznisken warimarTos. Tu 
kamaTi sxva kuTxiT warimarTa, maswavleblis moqnili moq-
medeba mas saWiro kalapotSi abrunebs. 

diskusiis agebis sxvadasxva xerxi arsebobs:
1. savarjiSo `sivrce~

diskusiis monawileebi erTmaneTTan axlos unda isxdnen, 
ise, rom erTmaneTis saxeebs xedavdnen. SesaZlebelia, skame-
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bi `naliseburad~, naxevarwreze davalagoT. amgvari cvli-
leba klasSi nakleb formalur atmosferos qmnis da pasiur 
moswavleebsac ki diskusiaSi Cabmas uadvilebs. dafaze mas-
wavlebeli wers sadiskusio Temas da sakiTxebs. Tu kamaTi 
metismetad gacxardeba da gascdeba problematikas, maswav-
lebeli Seaxsenebs moswavleebs sadiskusio Temas. mTavaria, 
maswavlebelma uzrunvelyos diskusiaSi yvela monawilis 
imgvari Cabma, rom maT ar wamoiZaxon sakuTari azri da erT-
maneTs sityva ar Seawyvetinon. 

2. savarjiSo `akvariumi~

monawileebi TavianT azrs gamoTqvamen Tanmimdevrulad, 
ise, rogorc sxedan wreze, 3-wuTiani reglamentiT. 

maswavlebeli winaswar aZlevs instruqcias:
a. moZebneT asociacia mocemul Temaze;
b. kiTxvaze gaeciT mxolod erTi SesaZlo pasuxi da daasa-

buTeT;
g. daasruleT maswavleblis mier dawyebuli winadadeba. 

3. savarjiSo `mikrofoni~

savarjiSo `mikrofoni~ maswavlebels exmareba diskusiis 
mSvidad marTvaSi. moswavleebi icaven SemoTavazebul sadis-
kusio wess _ am SemTxvevaSi laparakis ufleba aqvs mxolod 
im moswavles, romelsac mikrofons gadascemen (pirobiTi 
mikrofoni SeiZleba iyos, kalmistari, fanqari da a. S.). 

diskusiis bolos maswavlebelma moswavleebTan erTad kidev 
erTxel unda gansazRvros da Camoweros is mTavari, aqtualu-
ri sakiTxebi, rac gamoikveTa diskusiis msvlelobisas. maswav-
lebeli mxolod adasturebs maT azrs da exmareba moswavleebs 
azris sworad formulirebaSi. im SemTxvevaSi, Tu moswavlis 
mier CamoTvlili sakiTxi bevria, mosaxerxebelia debulebaTa 
ierarqiaze damyarebuli midgomis gamoyeneba. 

a) mravlidan erTis, maTi azriT, yvelaze mniSvnelovnis 
amorCeva;

b) aqtualurobis mixedviT ramdenime debulebis arCeva;
g) debulebebis im kriteriumebis mixedviT dalageba, ro-

melsac maswavlebeli moswavleebTan erTad winaswar gan-
sazRvravs. 
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7. proeqtebi

proeqtebze muSaoba moswavleebisagan moiTxovs: Semoqmede-
biTi midgomis, xels uwyobs dagrovili codnis gaaqtiu-
rebas; emyareba bavSvebis mier sxvadasxva saskolo saganSi 
miRebuli codnis urTierTdakavSirebas da uyalibebs maT. 

• problemis analizis,
• miznebis Camoyalibebis,
• miznis Sesabamisi amocanebis dasaxvis,
• amocanebis gadaWris,
• amocanebis gadasaWrelad Sesabamisi qmedebebisa da re-

sursebis SerCevis,
• codnis SemoqmedebiTad gamoyenebis,
• urTierTTanamSromlobis,
• samuSaos droSi ganawilebis,
• Sefasebis unar-Cvevebs. 

proeqtis Temis SesarCevad, maswavlebelma erovnuli sas-
wavlo gegmidan unda gamohyos problemuri sakiTxi, ro-
melzec iwereba proeqti. 

gTavazobT proeqtis Sedgenis sqemas

a. problemis analizi _ gulisxmobs situaciis analizs;
b. problemis gansazRvra _ im problemis xazgasmas, romlis 

sapasuxodac aris mimarTuli proeqti. 
g. mizani _ es aris mokled Camoyalibebuli is, Tu risi 

miRweva gsurT. 
d. amocanebi _ gulisxmobs konkretul nabijebs miznis mi-

saRwevad. 
e. ganxorcielebis gzebi _ es aris kidev ufro konkre-

tuli nabijebi dasmuli amicanebis Sesasruleblad. es 
gzebi aris procesi, romelmac unda upasuxos kiTxvebs:

 1. rogor?  2. vin?
v. samuSao gegma _ es aris proeqti, gawerili droSi. 
z. biujeti _ /resursebi/ _ es aris im resursebis CamonaT vali, 

romelTa daxmarebiTac unda ganxorcieldes proeqti. 
T. Sedegebi _ yoveli amocanis gadaWris Semdeg miiReba 
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konkretuli Sedegebi. is unda davyoT: 
1. raodenobrivi
2. Tvisebrivi maCveneblebis mixedviT. 

i. Sefaseba _ proeqti unda Sefasdes im kriteriumebiT, 
romlebic winaswar iqneba maswavleblis mier gansazR-
vruli. 

proeqtis nimuSi

           

 VIII klasisTvis:

Tema: `klimatis cvlilebis gavlena 
xanZris gaCenaze~

dokumentis ena qarTuli 

proeqtze 
pasuxismgeblebi

proeqtis 
damamtkicebeli

proeqtis avtori

poeqtis miRebis 
TariRi

proeqtis obieqti VIII klasis moswavleebi

proeqtis saxeoba sagnobrivi

dokumentis 
mdebareoba

proeqti

1. proeqtis farglebSi gansaxilveli Temis saxelwodeba:

 `rogor moqmedebs klimatis cvlileba tyeebSi xanZris gaCena-
ze~
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1. wvis procesis aRwera

2. sxvdasxva nivTierebis wvis kuTri siTbos daxasiaTeba

3. aalebis temperaturis mniSvneloba wvis procesisTvis

4. klimatis cvlilebebis gamomwvevi mizezebis dadgena (lite-
raturidan ).

5. dakvirveba amindze da temperaturis cvlilebaze

6. wliuri temperaturebis Sedareba literaturidan mopove-
buli informaciiT.

7. ratom aZlierebs globaluri daTboba mcenareuli safaris 
aalebis saSiSroebas.

8. ra RonisZiebebis gatarebaa saWiro globaluri daTbobis 
SesaCereblad.

9.  rogor ibrZvian Tanamedrove periodSi tyeebis xanZris Ta-
vidan asacileblad .

10. daskvnis gamotana: rogor aris dakavSirebuli erTmaneT-
Tan klimatis cvlileba da xanZrebis gaCena dedamiwis sxva-
dasxva adgilas.

mosalodneli Sedegebi

moswavleebis mier siTburi procesebis sakiTxebSi codnis 
gaRrmaveba;

• wvis procesebis ukeT  gaazreba; 

• saTbobad gamoyenebuli SeSis xarisxSi garkveva;

• zogierTi, saTbobad gamoyenebuli, nivTierebis daxasiaTeba 
wvis kuTri siTbos mixedviT 

• adamianis mier bunebaze sasargeblo da saziano qmedebebis  
gavlenis   Sesaxeb codnis gaRrmaveba;

• miRebuli codnis praqtikaSi gamoyeneba;

• moswavleebSi kvleviTi da SemecnebiTi unarebis ganviTareba; 

• informaciis moZieba, daxarisxeba, organizeba;

• varaudebis gamoTqma da dakvirvebis dagegmva-Catareba;



151

• monacemTa aRricxva, damuSaveba da daskvnebis gamotana;

• mizez-Sedegobrivi kavSirebis dadgena;

• SemoqmedebiTi, kritikuli da transferis unarebis ganviTa-
reba;   

proeqtis aRwera

programis ganxorcieleba grZeldeba 2 kvira, Sesrulebuli 
samuSaos SejamebiT da SefasebiT.

proeqtis ganxorcielebisas pedagogebi, aRmzrdel-pedagoge-
bi da SesaZloa mSoblebi da/an mowveuli specialistebi moswa-
vleebs maTi asakobrivi da dargobrivi kompetenciis Sesaba-
mis saswavlo Teoriul da/an praqtikul masalas awvdian ise, 
rom: moswavle saskolo saxelmZRvanelos miRma informacias 
iRebs miTiTebuli beWduri da/an eleqtronuli resursebidan 
moswavle  swavlobs am informaciis mopovebas da moqmedebs 
pedagogis daxmarebiT. 

es informacia unda iyos akademiuri da saswavlo programul 
masalasTan sinqronizebuli.

ori kviris manZilze moswavle pedagogis, koordinatoris, 
mSoblis da/an mowveuli specialistis kuratorobiT Seiswa-
vlis da daamuSavebs zeprogramul informacias, moamzadebs 
am informacias saTanadod da warmoadgens pedagogTan da/an 
ufro farTo auditoriis winaSe.

informaciis saTanado warmodgena niSnavs informaciis wyaros 
(resursis) zust dasaxelebaSi, citirebis miRebuli formiT 
warmodgenaSi, argumentebis damajereblobaSi da akademiuro-
baSi.

informaciis warmodgenis formebi:   referati,  kedlis  poste-
ri,  sainformacio bukletebi.
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moswavlis Sefasebis sqema

 
I  kriteriumi kargad gamokveTili miznebi da 

logikuri gadasvla erTi ideidan 
meoreze.

 
1 qula

 
II  kriteriumi

 
zusti, mkafio da koreqtuli faqtebi. 
Sesatyvisi TvalsaCinoebebi. 1 qula

 
III  kriteriumi

 
enobrivi gamarTuloba

 
1 qula

 
IV kriteriumi

kvleva aris dagegmili. 
gamoyenebulia sxvadasxva wyaroebi. 
analizi siRrmiseulia.

 
1 qula

 
V kriteriumi

 
Cans siaxle da originaluri  xedva

 
1 qula

 
VI  kriteriumi

daskvnebi logikuria, Cans kavSiri 
kvlevasTan da isini mkafiodaa 
Camoyalibebuli.

 
1 qula

 
VII  
kriteriumi

prezentacia. naTlad Camoyalibebuli 
arsi, mkafio metyveleba, pasuxobs 
yvela kiTxvas.  

 
1 qula
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proeqtis gegma

 
# 

kvira

 
Sesasrulebeli sakiTxebi

 
SeniSvna

 
TariRi

  
dRe,  TariRi 
moqmedebis gegma 

  
bolo kviris manZilze: 
 
moZiebuli masalebis da 
eqsperimentebis Sedegebis 
damuSaveba-organizeba.    
klasebi moaxdenen  sakuTari 
namuSevrebis  gamofenas 
maswavleblebisa da 
aRmzrdelebis daxmarebiT, 
moawyoben  namuSevarTa 
prezentaciebs /wardgenas

proeqtis eleqtronuli 
variantis  momzadeba   
prezentaciisaTvis.

sainformacio bukletebis 
damzadeba

proeqtis prezentacia saskolo 
sivrceSi da sainformacio 
bukletebis darigeba.

 
 
 
 
 
 
 
 

8. diagrama

saswavlo miznidan gamomdinare, xSirad efeqtiania infor-
maciis organizeba diagramebiT. maTi daxmarebiT informa-
cia TvalsaCino xdeba. ama Tu im formis diagramis Seqmnis 
procesSi moswavleebs uviTardebaT:
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• informaciis Sekrebisa da daxarisxebis unar-Cveva;
• raodenobrivi da Tvisebrivi monacemebis organizaciisa 

da warmodgenis unar-Cveva;
• raodenobrivi monacemebis dalagebis unar-Cveva;
• Tvisebrivi monacemebis Sedarebis unar-Cveva;
• monacemebis analizis safuZvelze daskvnis gamotanis 

unar-Cveva. 
venis diagrama

am diagramis damkvidreba cnobili ingliseli maTematiko-
sis jon venis (1834- 1923) saxels ukavSirdeba. venis diagra-
ma Sedgeba ori an meti rgolisagan. diagrama SedarebiTi 
analizis saSualebas iZleva da efeqtiania sxvadasxva saswa-
vlo disciplinis swavlebisas. 

Sevsebis wesi

a-varianti: I da II nawilSi faqtis, an movlenis, an personaJis 
gansxvavebuli niSnebi iwereba, xolo III nawilSi _ msgavsi. 
b-varianti: cal-calke ivseba I da II nawili, xolo is, rac 
oriveSi aRmoCndeba erTnairi, gadadis III-Si. 

drois diagrama

es sqema maswavlebelma SesaZlebelia, warmatebulad ga-
moiyenos faqtebisa da movlenebis drosTan dasakavSireb-
lad. diagrama saSualebas aZlevs moswavleebs, daamuSaon 
istoriuli faqtebis, movlenebis Semcveli didi teqstebi 
da sakiTxebi wyvilebSi, jgufebSi, individualurad da maT-
ze dayrdnobiT Seadginon drois diagrama. 

Sevsebis wesi

a-varianti: jer ivsebi diagramis I nawili, romelSic aRiniS-
neba dro (welTaRricxva, saukune, weli, Tve, ricxvi, dRe), 
Semdeg, II nawilSi TiToeuli droiTi aRniSvnis gverdiT, 
Sesabamisi movlena, faqti. b-varianti: erTdroulad da Ta-
namimdevrobiT ivseba diagramis orive nawili
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dro

movlena

T diagrama
es sqema maswavlebelma SeiZleba mravalnairad gamoiyenos. 
igi Zalze mosaxerxebelia sapirispiro mosazrebaTa gamo-
saTqmelad, movlenebisa Tu faqtebis Sesapirispireblad da 
Sesadareblad, moqmed pirTa dasaxasiaTeblad. 

T sqema saSualebas gvaZlevs, warmovaCinoT dapirispire-
ba gansaxilvel sakiTxebs /faqtebs, movlenebs, adamianebs, 
sagnebs da a. S. / Soris. savarjiSo kargia informaciis das-
axarisxeblad (vTqvaT, dadebiTad da uaryofiTad) da das-
ajgufeblad. 

Sevsebis wesi
dafaze, rveulSi an Tabaxis furcelze ixazeba T diagra-
ma. saswavlo miznidan gamomdinare, SeiZleba Seivsos jer 
sqemis marcxena mxare, Semdeg _ marjvena. marcxena mxaris 
Sevsebis Semdeg, marjvena mxareSi iwereba misi sapirispiro 
mosazrebebi. 

samuSao sruldeba individualurad, 
wyvilebSi an jgufurad, maswavleb-
lis Sexedulebisamebr.

9. muSaoba wyvilebsa da jgufebSi

wyvilebsa da jgufebSi muSaoba xels uwyobs Semdegi 
unar-Cvevebis gamomuSavebas:

• mosmenis;
• TanamSromlobis;
• informaciis Segrovebisa da damuSavebis;
• faqtebisa da azrebis diferencirebis;
• gagebis;
• sakuTari azris gamoTqmis;
• logikuri daskvnebis gakeTebis;
• gadawyvetilebis miRebis;
• drois racionaluri gamoyenebis;
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• funqciebis danawilebis;
• kritikuli azrovnebisa da Sefasebis. 

zogierT literaturaSi wyvilebSi muSaobis forma gvxvde-
ba saxelwodebiT: vfiqrobT-vwyvildebiT-vuziarebT. misi 
Catarebis etapebia: 

I etapi (vfiqrobT) – es etapi individualurad xorciel-
deba TiToeuli moswavlis mier da gulisxmobs sakiTxis, 
situaciis, ideis zogad mosazrebas. sasurvelia, rom mos-
wavleebma mokle winadadebebis saxiT rveulSi/furcelze _ 
CainiSnon TavianTi mosazrebebi. 

II etapi (vwyvildebiT) – am etapze maswavleblis mier winas-
war SemuSavebuli kriteriumebis mixedviT, dawyvilebuli 
moswavleebi erTmaneTs yuradRebiT acnoben I etapze Ses-
rulebul samuSaos. Semdeg msjelobis safuZvelze saerTo 
mosazrebas ayalibeben. 

III etapi (vuziarebT) _ II etapze Camoyalibebul saerTo azrs 
yoveli wyvili uziarebs Tanaklaselebs, rac saerTo disku-
siaSi gadaizrdeba. es etapi sruldeba gamoTqmul mosazre-
baTa SejamebiT da klasis mier saerTo daskvnamde misvliT. 
am yvelafers maswavlebeli uwevs koordinacias droSi ga-
nawilebisa da disciplinis dacvis TvalsazrisiTac. 

wyvilebSi gamomuSavebuli TanamSromlobis Cveva kidev 
ufro mtkicdeba jgufuri samuSaoebis Sesrulebisas. 

gTavazobT jgufuri muSaobis wesebs:
1. klasi iyofa 4-5-kacian jgufebad;
2. klass eZleva saerTo davaleba;
3. davaleba sruldeba jgufebSi;
4. jgufi unda muSaobdes SeTanxmebulad, ar unda moxdes 

konfliqti, ar unda iTrgunebodes arc erTi moswavle;
5. jgufis yoveli wevri unda CaerTos saqmianobaSi;
6. samuSaos Sesasruleblad jgufs eZleva winaswar gansa-

zRvruli dro;
7. Sesrulebuli samuSaos gadatana xdeba saerTo fur-

celze, romlis prezentacias axdens jgufis romelime 
wevri;



157

8. jgufi muSaobs erTi magidis garSemo da Tu wevrebi 
SeTanxmebulad ver moqmedeben, meSaobas wyvets. 

I etapi _ jgufis dakompleqteba

jgufis SerCeva sxvadasxvagvarad xdeba: jgufi SeiZleba 
SeirCes ise, rom TiToeul maTganSi Tanabari an gansxva-
vebuli SesaZleblobebis bavSvebi gaerTiandnen, SesaZlebe-
lia SemTxveviTobis principiT SerCevac, raTa moswavleebi 
mieCvion ucxo garemoSi nebismier partniorTan urTierTo-
bas. jgufebad danawileba unda moxdes operatiulad. 

II etapi _ davalebis micema

maswavlebeli, saswavlo miznidan da moswavleTa saWiroebi-
dan gamomdinare, jgufebs aZlevs/aTamaSebs, msgavs an gan-
sxvavebul davalebebs. aZlevs instruqcias da usazRvravs 
dros. 

III etapi _ wesebis Sexseneba

maswavlebeli moswavleebs Seaxsenebs im wesebs, romlebic 
maT erTad SeimuSaves. 

IV etapi _ davalebis Sesruleba. 

jgufebi asruleben davalebas micemuli instruqciis Se-
sabamisad. (zogjer davaleba moiTxovs, rom gainawilon 
konkretuli rolebi/poziciebi da moxdes uflebebis de-
legireba); maswavlebeli ar unda Caerios jgufis muSaoba-
Si, garda im SemTxvevisa, Tu jgufi misgan moiTxovs raime 
ganmartebas, an Seatyobs, rom jgufma arasworad gaigo pi-
roba. jgufuri muSaobisas maswavlebeli ukana planze ga-
dadis. igi gezis mimcemisa da meTvalyuris rols asrulebs 
da bolomde neitralur wamyvanad rCeba. 

V etapi _ prezentacia

jgufi ajamebs Sesrulebul davalebas da irCevs wevrs, 
romelic klass warudgens namuSevars. prezentaciis dros 
maswavlebeli kiTxvebs ar usvams da ar awyvetinebs azrs 
momxsenebels. 
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VI etapi _ diskusia

prezentaciis Semdeg prezentatori pasuxobs klasis mier 
dasmul SekiTxvebze. namuSevrebi fasdeba maswavleblis 
mier winaswar SeTavazebuli Sefasebis kriteriumis mixed-
viT. SesaZlebelia, moswavleebma Tavad moaxdnon namuSev-
rebis Sefaseba. 

10. SekiTxvaTa saxeebi

saswavlo miznidan gamomdinare, sagakveTilo procesSi Za-
lian mniSvnelovania sxvadasxva saxis kiTxvebis dasma, rac 
moswavleebs uviTarebs:
• sakomunikacio,
• logikuri azrovnebis,
• analitikuri azrovnebis,
• mosmenis da pasuxis gacemis unar-Cvevas. 

SekiTxva SeiZleba iyos Ria da daxureli. 

daxuruli kiTxva moiTxovs mxolod `diax~ an `ara~ pasuxs. 
amgvari kiTxva TavisTavad Seicavs pasuxs, romelsac an unda 
daeTanxmo, an ara. daxuruli kiTxva ZiriTadad gamoiyene-
ba faqtobrivi codnis Sesamowmeblad anu orientirebulia 
faqtobriv codnaze. Ria SekiTxva ar moiTxovs erT konkre-
tul pasuxs, is orientirebulia swavla/swavlebaze. 

gTavazobT konkretul magaliTs

daxuruli  codnis Semowmeba Ria  swavla/swavleba

1 risgan Sedgeba nivTiereba?
daasaxele romelime 

nivTierebis Sedgeniloba, 
mag., wylis

2 ras gulisxmoben fizikur  
movlenebSi?

daasaxele konkretuli  
fizikuri movlena. ratom 
fiqrob, rom es fizikuri 

movlenaa?
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Ria SekiTxvebi SeiZleba davyoT ramdenime jgufad:

1. hipoTezuri: `ras ifiqreb an moimoqmedeb, Tu ...?~
 aseTi SekiTxvebi moswavleebs exmareba warmosaxvis una-

ris ganviTarebaSi da mimarTavs maT gonebas fiqrisa da 
gansjisaken. 

2. gansjiTi: `rogor SegviZlia. xeli SevuwyoT am problemis 
gadaWras?~

3. wamaxalisebeli – mxardamWeri: `sainteresoa, ra moxda 
Semdeg?~ es SekiTxva moswavles exmareba, SeZlos Tavisi 
STabeWdilebisa da gamocdilebis gaziareba. 

4. mastimulirebeli: `ra azris xar...?~ amiT maswavlebeli 
agrZnobinebs moswavles, rom misi azri mniSvnelovani da 
sainteresoa. 

5. analitikuri: `ratom fiqrob ase?~ es SekiTxva dasmuli 
unda iyos ara agresiuli an gamomcdeli toniT, aramed 
unda gamoxatavdes maswavleblis interess; xels uwyobdes 
bavSvs, Caufiqrdes sakiTxs, uviTarebdes mas analizis, 
msjelobisa da sakuTari azris dasabuTebis unars. 

6. Semajamebeli: `Tu sworad gavige, Sen fiqrob, rom... `es 
SekiTxva gulisxmobs bavSvebis mosazrebebis Sejamebas da 
imis Semowmebas, sworad gaigo Tu ara maTi naazrevi maswa-
vlebelma. am dros sxva moswavleebs kidev erTxel eZle-
vaT saSualeba, gaaanalizon maTi megobris mosazreba, gan-
sazRvron, eTanxmebian Tu ara mas. 

7. SemaTanxmebeli: `eTanxmebiT Tu ara gamoTqmul mosazre-
bas?~ am SekiTxvam SesaZloa, kamaTis provocireba ga-
moiwvios, an piriqiT _ daasrulos kamaTi. pirvel SemTxve-
vaSi maswavlebeli unda ecados konsensusis miRwevas an, 
Tu es SeuZlebelia, moaxdinos gansxvavebuli azris dafi-
qsireba da sakiTxi Riad datovos. meore SemTx vevaSi ki, 
SekiTxviT _ `SeiZleba Tu ara, es sakiTxi garkveulad Cai-
Tvalos?~_ igi amTavrebs erT Temas da gadadis Semdegze. 
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11. blumis taqsonomia

blumi benJamen semuel – amerikeli fsiqologi, saswavlo 
amocanebis klasifikaciis mizniT, blumma da misma kolegebma 
1956 wels ganavTares azrovnebis sferos taqsonomia. 

blumis taqsonomia aris saSualeba, romelic maswavlebels 
exmareba, saswavlo miznebSi mocemuli zmnebi (operaciebi) 
daalagos azrovnebis doneebis Sesabamisad_ierarqiulad 
dablidan maRali donisaken. yvela es operacia aviTarebs 
saazrovno unar-Cvevebs. 

warmogidgenT blumis doneebs Sesabamisi zmnebiT

done zmnebi

codna (faqtobrivi informacia anu 
faqtebis, movlenebis, procesebis 
da a. S. damaxsovreba)

gaixsene, dawere, CamoTvale, 
miakuTvne, moiniSne, daasrule, 
gansazRvre 

gageba (naswavli masalis arsSi wvdo-
ma, wardgena da interpretacia)

axseni, Seajame, aRwere, gadmoeci 
Seni sityvebiT, gaakeTe perifra-
zi, moaxdine ilustrireba... 

gamoyeneba (arsebuli codnis praq-
tikaSi gamoyeneba)

gamoiyene, gamoTvale, gadaWeri, 
amoxseni, aCvene, aage, Seqmeni sqema 

analizi (codnis mcire nawilebad 
dayofa)

dayavi kategoriebad, Seadare, ga-
nasxvave, daanawevre, gamoikvlie... 

sinTezi (nawilebis mTlianobaSi 
warmodgena)

Seqmeni, dagegme, aawyve, ganazoga-
de, Camoayalibe, ganaviTare, for-
mulireba mieci...

Sefaseba (RirebulebiTi msjelobebi) gansaje, Seafase, gaakritike, daam-
tkice, uaryavi, miiRe gadawyveti-
leba, Seajame
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1.9 energiis mudmivobis kanoni

codna

1. CamoTvale meqanikuri energiis saxeebi.

2. romeli formuliT gamoiTvleba: simZimis Zalis potenci-
uri energia, drekadobis Zalis potenciuri energia, sxeu-
lis kinetikuri energia.

3. ra aris sruli meqanikuri energia.?

4. raSi mdgomareobs meqanikuri energiis mudmivobis kanoni?
gageba
1. aRwere, rogor icvleba sxeulis energia raime h simaRli-

dan vardnisas. 

2. rogor unda gansazRvron sxeulis potenciuri energia?
3. romeli energia eqneba frinvels horizontalurad, erT 

simaRleze frenisas?
gamoyeneba 

1. gamoTvale m masis sxeulis sruli meqanikuri energia, Tu 
cnobilia, rom h simaRleze mas aqvs υ siCqare.

2. gamoTvale sxeulis mier Sesrulebuli muSaoba, Tu cnobi-
lia m masis sxeulis sawyisi da  saboloo siCqare. 

analizi 

1. ra kinetikuri energia eqneba sxeuls dedamiwaze vardnis 
momentSi, Tu misi potenciuri energia dedamiwis zedapi-
ridan h simaRleze iyo mgh?

sinTezi 

1. ganazogade da miusadage energiis mudmivobis kanoni yofa_
cxovrebaSi mimdinare   procesebs.

Sefaseba 

1. sxeulis h simaRlidan  dedamiwaze davardnisas misi meqani-
kuri energia xdeba nulis toli. Seafase, irRveva Tu ara 
energiis mudmivobis kanoni?

2. ratom aris aucilebeli potenciuri energiis nulovani 
donis SerCeva?
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3.16 orTqlad qceva. kondensacia. sublimacia.

codna

1. ras ewodeba orTqlad qceva?

2. romeli formuliT gamoiTvleba orTqlad qcevis kuTri 
siTbo?

3. ra procesia kondensacia?

gageba

1. aRwere orTqlad qcevis procesi duRilisas.

2. aRwere desublimaciis procesi.

3. ratom ar icvleba duRilis procesSi siTxis temperatu-
ra?

gamoyeneba

1. siTbos ra raodenoba gamoiyofa m masis orTqlis konden-
saciisas?

2. gamoTvale orTqlad qcevis kuTri siTbo nivTierebis-
Tvis, romlis masaa 2 kg da duRilisas gadacemuli siTbos 
raodenobaa 96 000 000 j.

analizi 

1. ratom ver zomaven wylis duRilis temperaturas spirti-
ani TermometriT?

2. razea damokidebuli aorTqlebis siCqare?

sinTezi 

1. dagegme cda, romliTac daadgen siTxis aorTqlebis siCqa-
ris damokidebulebas sxvadasxva  faqtorebze, magaliTad, 
temperaturaze, nivTierebis gvarobaze da sxv.

Sefaseba 

1. ratom SeiZleba duRdes wyali sxvadsxva temperaturaze? 
razea damokidebuli siTxis duRilis temperatura?
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12. kubis meTodi

kubis meTodi aris saSualeba, romelic Temas sxvadasxva 
kuTxidan aSuqebs. is xels uwyobs:

• sakuTari azris gamoTqmis;
• komunikaciis;
• informaciis daxarisxebis;
• analizis, msjelobis, Sedareba-Sepirispirebisa da Se-

fasebis unar-Cvevebis ganviTarebas. 

Catarebis wesi

maswavlebeli winaswar amzadebs kubis formis patara yuTs 
an xazavs kubis Slils dafaze, romlis TiToeul gverdze 
weria operaciebi: aRwere, Seadare, gaaanalize, gamoiyene, 
daicavi, sawinaaRmdego gamoTqvi. 

saswavlo miznidan gamomdinare, maswavlebels Semoaqvs 
Tema, Semdeg ki sTxovs moswavleebs, dafiqrdnen da dawe-
ron miTiTebul droSi mocemuli Temis, sagnis, movlenis, 
literaturuli personaJis da a. S. Sesaxeb kubis waxnagebze 
(gverdebze) mocemuli operaciebis mixedviT:

I gverdi _ aRwereT: (anu rogoria) sagani, movlena, perso-
naJi, (ras fiqrobT feris, formis CaTvliT, personaJis 
portreti, daxasiaTeba da sxva).

II gverdi _ SeadareT: ras, vis hgavs sagani, movlena, perso-
naJi. daukavSireT, ras gagonebT, ras, vis gaxsenebT? (Se-
saZloa moswavleebma daukavSiron rogorc nacnob, iseve 
ucnob sagnebs, movlenebs, adgilebs, adamianebs).

III gverdi _ gaaanalizeT: rogor, risganaa gakeTebuli es sa-
gani, ram gamoiwvia es movlena, ra niSniT gagaxsendaT esa 
Tu is personaJi. 

IV gverdi _ gamoiyeneT: rogor gamoiyenebT?

V gverdi _ daicaviT (an daukavSireT): moiyvaneT saWiro ar-
gumentebi. 

VI gverdi _ sawinaaRmdego gamoTqviT, gamoiyeneT argumen-
tebi dasacavad. 
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kubis gamoyenebis etapebi

pirveli etapi: maswavlebeli moswavleebi uTiTebs dros 
da aZlevs davalebas, wyvilebSi gainawilon kubis mxareebi 
(TiToeulma sami) da individualurad daweron furclebze 
TavianTi naazrevi. 

meore etapi: maswavlebeli sTxovs mewyvileebs, waukiTxon 
erTmaneTs TavianTi namuSevrebi da dausvan kiTxvebi. mniS-
vnelovania, rom maTi gamoxmaureba ar Semoifarglos zoga-
di SefasebiT da zustad gansazRvron, ra moewonaT da ra 
ara da ratom. 

mesame etapi: moswavleebi TavianT nawerebs survilis mixed-
viT acnoben mTel klass. maswavlebeli cdilobs daicvas 
kubis mxareebis Tanmimdevroba _ naklebad rTuli azrovne-
bidan ufro rTulisaken. 
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13. aqtiuri leqcia

aqtiuri leqcia xels uwyobs:
• mosmenis,
• informaciis aRqmis,
• informaciis daxarisxebis,
• codnis gamoyenebis,
• analizis,
• daskvnebis gamotanis unar-Cvevebs. 

Catarebis wesi:

I etapze _maswavlebeli saswavlo miznidan gamomdinare, asa-
xelebs leqciis Temas da aRniSnavs, rom leqcia Sedgeba 
ori nawilisagan. is leqciis I nawilis dawyebamde svams Te-
midan gamomdinare kiTxvas. 

II etapze _ maswavlebeli moswavleebis mier gamoTqmul 
mosazrebebs afiqsirebs dafaze da sTxovs moswavleebs, 
mousminon yuradRebiT da mzad iyvnen azris gamosaTqme-
lad. maswavlebeli kiTxulobs leqcias. 

III etapze _ maswavlebeli sTxovs moswavleebs isaubron, Tu 
ra gaiges axali. 

IV etapi _ maswavlebeli meore nawilidan svams axal kiTxvas 
da iniSnavs pasu xebs. agrZelebs leqcias. 

V etapi _ maswavlebeli sTxovs moswavleebs Seadaron maTi 
naazrevi mosmenils da aZlevs sakvanZo sakiTxs, romelzec 
moswavleebi weren eses. zogierTi ese SeiZleba wakiTxuli 
iqnas klasSi. 
es aqtivoba gamoiyeneba mTel klasTan samuSaod. 

14. asociaciuri kavSirebis ruka

es aris saSualeba, romelic exmareba moswavles Semdegi 
unar-Cvevebis CamoyalibebaSi:
• yuradRebis koncentraciis,
• informaciis Sekrebis da dajgufebis,
• Temis gaazrebis,
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• daskvnis gakeTebis,
• asociaciebis Seqmnis,
• SemoqmedebiTi azrovnebis,
• logikuri azrovnebis. 

asociaciuri kavSirebis rukis Sedgenis etapebi:

I. dafis an furclis centrSi, saswavlo miznidan gamomdi-
nare, iwereba sityva, fraza an gamosaxuleba;

II. moswavleebi dafis an furclis centrSi daweril sityvas, 
frazas an gamosaxulebas logikurad ukavSireben imas, rac 
azrad mouvaT aRniSnul TemasTan dakavSirebiT. 

III. mas Semdeg, rac sityvebs an frazebs daweren, unda aRi-
niSnos kavSiri iseT sityvebsa da frazebs Soris, rome-
lic maTi azriT, erTmaneTTanaa dakavSirebuli. 

IV. asociaciuri kavSirebis rukis Sedgena grZeldeba manam, 
sanam am sakiTxis garSemo azrebi an dro ar amoiwureba. 

am meTodis gamoyeneba SesaZlebelia individualuri, wyvi-
lebSi da jgufuri muSaobisas. 

sqemas savaraudod, SeiZleba aseTi saxe hqondes. 

15. strategia 3-2-1

es strategia gamoiyeneba teqstis wakiTxvis, filmis naxvis, 
TvalsaCinoebis daTvalierebis, proeqtis dasrulebis Sem-
deg. misi gamoyeneba:
• aZlierebs motivacias,
• aviTarebs weriTi metyvelebis unar-Cvevas,
• ayalibebs moswavles aqtiur msmenelad,
• ayalibebs moswavles aqtiur mkiTxvelad,
• aviTarebs kritikuli azrovnebis unar-Cvevas. 

gamoiyeneba individualuri, wyvilebSi da jgufebSi muSa-
obisas. 

Catarebis wesi:

I etapi _ am etapze maswavlebeli, saswavlo miznidan gamom-
dinare, moswavleebs sTavazobs: teqstis wakiTxvas, an fil-
mis naxvas, an TvalsaCinoebis daTvalierebas. 
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II etapi _ am etapze maswavlebeli moswavleebs aZlevs dava-
lebas: dawereT 3 ram, ramac dagainteresaT; dawereT 2 ram, 
razec meti gindaT gaigoT; dawereT 1 ram, razec siamovne-
biT imsjelebdiT. 

III etapi _ moswavleebi axdenen Sesrulebuli samuSaos pre-
zentacias sxvadasxva formiT (wakiTxva, gamofena da a. S. ); 
SeiZleba moxdes sadiskusio Temis SerCevac. 

16. jaWvuri Txroba

jaWvuri Txroba warmoadgens ganviTarebad, logikur, Tx-
robiT jaWvs, romelic agebulia garkveuli Tanamimdevro-
biT. jaWvuri Txroba Sedgeba ramdenime epizodisagan. epi-
zodebi erTmaneTs ukavSirdeba sayrdeni kiTxvebis/Temebis 
saSualebiT. kiTxvebs adgens maswavlebeli saswavlo miznis 
Sesabamisad, erovnuli saswavlo gegmis sagnobrivi progra-
mebis moTxovnebis mixedviT. es aris saSualeba, romelic 
xels uwyobs:
• codnis gamoyenebis,
• piradi gamocdilebis gamoyenebis,
• SemoqmedebiTi azrovnebis,
• warmosaxviTi azrovnebis,
• sakuTari azris gamoTqmis,
• maswavlebelsa da moswavles Soris TanamSromlobis,
• logikuri Txrobis unar-Cvevebis ganviTarebas. 

am meTodis gamoyenebis wesi aseTia:

I etapi. maswavlebeli, saswavli miznidan gamomdinare, mos-
wavleebis codnis, gamocdilebis, ideebis, interesebis gaT-
valiswinebiT, arCevs sawyis Temas. 

II etapi. maswavlebeli sawyis Temaze adgens sayrden kiTxvebs; 
es aris erTgvari siuJeturi gegma, romelic bavSvebma unda 
gaacocxlon. 

III etapi. SerCeuli Temis Sesabamisad, sayrdeni kiTxvebis ga-
moyenebiT, jaWvuri Txroba mimdinareobs. jaWvuri Txro-
bis safuZvels warmoadgens aqtiuri meTodika, xSirad ama 
Tu im ambavs axlavs naxatic; aseT dros bavSvebs eZlevaT 
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saSualeba, TavianTi grZnobebi gamoxaton vizualurad. 

gTavazobT magaliTs 
Tema: Tbogamtaroba
sayrdeni kiTxvebi:

1. ras ewodeba Tbogamtaroba?

2. rogor gadaecema siTbo myar sxeulSi?

3. rogor aris damokidebuli Tbogamtaroba nivTierebis 
agebulebaze?

4. rogor ganasxvaveben nivTierebebs Tbogamtarobis  mixe-
dviT?

5. romel nivTierebebs uwodeben Tboizolatorebs?

6. ratom aris bewvi, bamba cudi Tbogamtari?

7. ratom aris msgavseba astronavtebisa da mexanZreebis 
Termul tansacmels Soris?

8. ratom inarCunebs TermosSi siTxe Tavis temperaturas?

17. SekiTxvebis dafa

maswavlebeli, ama Tu im Temis dawyebisas, kedelze akravs 
formats warweriT _ `SekiTxvebis dafa~. masze aris ori 
ganyofileba, pirvelSi moswavleebi weren: SekiTxvebs, im 
sakiTxebs, romelic maTTvis bundovania, ar ician; xolo 
meoreSi sakiTxebis gaswvriv is moswavleebi afiqsireben 
TavianT saxelebs, romlebic mzad arian, upasuxon am Se-
kiTxvebs. es aris gza, romelic exmareba maswavlebels in-
teraqtivis meSveobiT srulyos klasis codna. misi gamoye-
nebiT moswavleebs uviTardebaT:

• codnis gamoyenebis;
• codnis sxvisTvis gaziarebis;
• sakuTari azris gamoTqmis;
• maswavlebelsa da moswavles Soris TanamSromlobis;
• logikuri Txrobis unar-Cvevebis ganviTarebas. 
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am meTodis gamoyenebis wesi aseTia:

I etapi _ Temis dasawyisSi formats amzadebs maswavlebeli 
da akravs kedelze

Tema:

SekiTxvebi vin aris mzad, upasuxos?

II etapi _ moswavleebi avseben jer pirvel grafas anu moswav-
leebi weren: SekiTxvebs, im sakiTxebs, romelic maTTvis bun-
dovania, ar ician. Semdeg ivseba meore grafa _ anu sakiTxebis 
gaswvriv is moswavleebi afiqsireben TavianT saxelebs, rom-
lebic mzad arian upasuxon am SekiTxvebs. 

III etapi _ maswavlebeli saSualebas aZlevs moswavleebs, 
isaubron im sakiTxebze, romlebzec mzaoba ganacxades. 

interaqciis dros TviTSefasebis strategiebi 

axali erovnuli saswavlo gegmis sagnobriv programebSi 
mocemuli Sedegebis misaRwevad, maswavlebels swavlebis 
sxvadasxva meTodis, strategiis, gzebisa da saSualebebis 
gamoyeneba uwevs _ imis mixedviT, Tu ra codnis miReba da 
unar-Cvevebis ganviTareba aqvs dasaxuli miznad am gakve-
Tilze. interaqtiuri swavlebisas moswavleebi Sedegebze 
pedagogis daxmarebiT gadian. miRebuli Sedegebis gasa-
zomad maswavlebeli mimarTavs: Sefasebas an TviTSefase-
bas; nebismier SemTxvevaSi pedagogs naTlad da mkafiod 
unda hqondes Sefasebis kriteriumebi Camoyalibebuli. 
kvlevebma aCvena, rom TviTSefaseba exmareba moswavleebs, 
gaacnobieron, ra ician da ra _ ara. gTavazobT moswavleTa 
TviTSefasebis ramdenime strategias. 

18. Ffaqtobrivi codnis TviTSefaseba

am strategiis gamoyenebis dros moswavleebi faqtobriv 
codnas amowmeben da axdenen TviTSefasebas. pedagogi am 
strategiis gamoyenebiT gamoavlens, Tu ramdenad yurad-
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RebiT da guldasmiT daamuSaves moswavleebma saswavlo ma-
sala. 

es aris strategia, romelic xels uwyobs:
• teqstze muSaobis
• logikuri azrovnebis
• faqtebis damaxsovrebis
• kiTxvebze pasuxis gacemis
• verbalizaciis
• TviTSefasebis unar-Cvevis ganviTarebas. 

I etapi _ mosamzadebeli

pedagogi saswavlo masalaSi mocemuli faqtobrivi masa-
lis Sesabamisad adgens kiTxvebs (raTa Semowmdes moswavle-
Ta codna am kuTxiT). amis paralelurad maswavlebeli mis 
mier Sedgenili kiTxvebis Sesabamisad ayalibebs Sefasebis 
kriteriumebs (es samuSao gakveTilis dawyebamde Uunda Ses-
ruldes). 

II etapi _ strategiis gamoyenebis dasawyisi

pedagogi am etapze mis mier Camoyalibebul Sefasebis kri-
teriumebs wers dafaze (2-3 wT.) an winaswar furcelze 
daweril kriteriumebs akravs dafaze, kedelze da acnobs 
moswavleebs. 

III etapi _ kiTxvebze pasuxi

am etapze moswavleebs sWirdebaT furceli da saweri kala-
mi. mas Semdeg, rac moswavleemi am masalebs moimarageben, 
maswavlebeli iwyebs mis mier momzadebuli SekiTxvebis das-
mas TanmimdevrobiT da sTxovs moswavleebs, danomron Ti-
Toeuli pasuxi da Caetion droSi (1,2,3... wT. ); dros pedago-
gi gansazRvravs pasuxebis sididis mixedviT. drois gasvlis 
Semdeg pedagogi svams momdevno SekiTxvas da moswavleebi 
TanmimdevrobiT pasuxoben werilobiT. kiTxva-pasuxis das-
rulebis Semdeg pedagogi sTxovs yvela moswavles, saweri 
kalmebi dadon magidis SuaSi an Seinaxon. 
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IV etapi _ verbalizacia

pedagogi individualurad mimarTavs nebismier msurvel 
moswavles da sTxovs, Tanmimdevrulad, saTiTaod waikiT-
xos mis mier dawerili pasuxebi anu moaxdinos pasuxebis 
verbalizacia. TiToeli pasuxis Semdeg, Tu klasSi arse-
bobs moswavlis mier wakiTxuli pasuxisagan gansxvavebuli 
pasuxi an pasuxebi maTi, avtorebi valdebuli arian, gamoT-
qvan TavianTi versiebi; am dros gaimarTeba diskusia da sa-
Wiroebis SemTxvevaSi pedagogis daxmarebiT dgindeba swo-
ri/marTebuli pasuxi. 

V etapi _ TviTSefaseba
am etapze pedagogi sTxovs moswavleebs, aiRon TavianTi 

saweri kalmebi da dafaze (formatze) dawerili Sefasebis 
kriteriumebis gamoyenebiT awarmoon pasuxebis Sefaseba. 

moswavleTa TviTSefasebisaTvis SesaZlebelia gamoiyenoT 
sqema:

me vici/

SemiZlia

martivi 
meqanizmebis 
ganmarteba

martivi 
meqanizmebis 
saxeebi

ra aris  
Zalis  
mxari

Zalis  
momentis 
formula

Zalis  
momentis  
erTeuli

berketis 
wonasworobis 
piroba

VI etapi _ Sedegebis gacnoba
maswavlebeli kiTxulobs moswavleTa sias. isini saTiTa-

od karnaxoben TviTSefasebis Sedegebs _ qulebs pedagogs, 
romelic iniSnavs am monacemebs. amis Semdeg pedagogi akrebs 
moswavleTa namuSevrebs da agrZelebs gakveTils. gakveTilis 
Semdeg pedagogi gadaamowmebs _ moswavleTa TviTSefasebaSi 
xom ar aris raime uzustoba?
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rekomendaciebi SefasebisaTvis
SegiZliaT airCioT Sefasebis Semdegi komponentebi. 
1. saSinao davaleba;
2. saklaso davalebebi;
3. Semajamebeli davaleba. 

rekomendaciebi moswavleTa 
TviTSefasebisaTvis

sasurvelia moswavleebs vaswavloT:
• Sefasebis komponentebSi Sinaarsobrivi wvdoma;
• Sefasebis cxrilebis (rubrikebis) SedgenaSi monawileoba. 
• TviTSefasebis aqtivobebis xSirad ganxorcoeleba;
• TanamSromlobisa da xdobis atmosferos Seqmna. 

jgufuri muSaobis Sefasebis rubrika

moswavleTa aqtivoba
qulaTa 

raodenoba

jgufis yvela wevri CarTulia 1

jgufis wevrebi usmenen erTmaneTs 2

jgufis wevrebi TanamSromloben 2

jgufi prezentacias warmoadgens 2

jgufi pasuxobs SekiTxvebs 2

jgufi icavs drois limits 1

rekomendaciebi jgufuri 
muSaobis SefasebisTvis
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ras iTvaliswinebs Sefasebis TiToeuli komponenti sabunebis-
metyvelo sagnebSi:

1.  saSinao davaleba. 

davalebis tipebi: saSinao eqsperimenti, dakvirveba obieq-
tebsa da procesebze, informaciis moZieba, konceptualuri 
rukis Sedgena, modelireba, referatis momzadeba da sxva. 

fasdeba Semdegi unarebi:
1. saazrovno unar-Cvevebi;
2. kvlevis unar-Cvevebi;
3. problemis gadaWris unar-Cvevebi;
4. TviTmarTvis unar-Cvevebi. 

rubrikis nimuSi

TariRi:  informaciis moZiebis Sefaseba

moswavle Sefasebis kriteriumebi

informaci-
is wyaroe-
bis arCeva

moZiebuli 
informaciis 

kvlevis mizanTan 
Sesabamisoba

moZiebuli 
informaciis 
organizeba

qulaTa 
maqsimaluri 
raodenoba

0-3 0-4 0-3 10

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Sefaseba sabunebismetyvelo sagnebSi
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2. saklaso davaleba

davalebis tipebi: sakiTxis ganxilva/diskusia, eqsperi menti, 
monacemebis aRricxva/damuSaveba, modelireba, sa vele/gasv-
liTi samuSaoebi da sxva. 

fasdeba Semdegi unarebi:
1. saazrovno unar-Cvevebi;
2. kvlevis unar-Cvevebi;
3. problemis gadaWris unar-Cvevebi;
4. socialuri unar-Cvevebi;
5. komunikaciis unar-Cvevebi;
6. TviTmarTvis unar-Cvevebi. 

rubrikis nimuSi

TariRi: ____                               eqspertis s.g.  ____       Sefaseba

mo-
swav-
le

Sefasebis kriteriumebi

kvlevis 
miznis 
gansaz-
Rvra

saWiro 
inven-
taris 
gansaz-
Rvra

kvlevis 
Sedegis 
varaudi

kvlevis 
mimdin-
areobis 
aRwera

mona-
cemebis 

aR-
ricxva

mona-
cemTa 

analizi

daskv-
nis 

gamo-
tana

qulaTa 
maqsim-
aluri 
raode-
noba

0-2 0-1 0-1 0-2 0-1 0-2 0-1 10

1. 

2. 

3. 

4. 

5. 

6. 

7. 
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3. Semajamebeli davaleba

Semajamebeli davalebis komponenti ukavSirdeba swavla-
swavlebis Sedegs. am komponentSi unda Sefasdes erTi sas-
wavlo monakveTis (Tema, Tavi, paragrafi, sakiTxi) Seswav-
la-damuSavebis Sedegad miRweuli Sedegebi. konk retuli 
saswavlo erTeulis dasrulebisas moswavlem unda SeZlos 
sabunebismetyvelo sagnebis standartiT gansazRvruli 
codnisa da unarebis warmoCena. Sesabamisad, Semajamebe-
li davalebebi unda afasebdes sabunebismetyve lo sagnebis 
standartiT gansazRvruli Sedegebis miRwevis dones. 

standartis moTxovnaTa Sesafaseblad rekomendebulia Sema-
jamebel davalebaTa mravalferovani formebis ga moyeneba. 
sabunebismetyvelo sagnebis Semajamebel da valebaTa tipebi 
SeiZleba iyos: testi, sxvadasxva tipis savarjiSo, savele/
gasvliTi samuSao, modelireba, proeqti, prezentacia da 
sxva. 
fasdeba Semdegi unarebi:
1. saazrovno unar-Cvevebi;
2. kvlevis unar-Cvevebi;
3. problemis gadaWris unar-Cvevebi;
4. komunikaciis unar-Cvevebi;
5. socialuri unar-Cvevebi;
6. TviTmarTvis unar-Cvevebi. 

moTxovnebi, romlebsac unda akmayofilebdes Sema jamebeli da-
valebebi

● davalebis TiToeul tips unda axldes Sefasebis zoga-
di rubrika;

● zogadi rubrika unda dazustdes konkretuli davalebis 
pirobisa da gavlili masalis gaTvaliswinebiT;

● 10 qula unda ganawildes rubrikaSi Semaval krite-
riumebze;

● miTiTebuli unda iyos standartis is Sedegebi, romel-
Ta Sefasebasac emsaxureba Semajamebeli davaleba. 
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rubrikis nimuSi

TariRi: ____                               eqspertis s.g.  ____       Sefaseba

mo-
swav-
le

Sefasebis kriteriumebi

pro-
eqtis 
mizani

kvle-
vis 

gegmis 
Se-

muSave-
ba

sakiTx-
Tan 

dakav-
Sire-
buli 

infor-
maciis 
moZieba

kvlevis 
Cat-
areba

mo-
nace-
mebis 
aR-

ricx-
va

anali-
zi da 
daskv-
nis ga-
keTeba

prezen-
tacia

qula-
Ta 

maqsim-
aluri 

ra-
ode-
noba

0-1 0-1 0-1 0-2 0-1 0-2 0-2 10

1. 

2. 

3. 

4. 

5. 

6. 

7. 
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diferenciaciis Teoria eyrdnoba daskvnas, romlis mixed-
viTac moswavleebs Soris mniSvnelovani gansxvavebebi arse-
bobs (k. tomlinsoni). am daskvnis safuZvelze diferencia-
ciis Teoria gvTavazobs strategiebs, romlebic exmareba 
maswavlebels, gansakuTrebuli pirobebi Seuqmnas TiToeul 
moswavles kargad swavlisTvis. amisTvis maswavlebeli iye-
nebs sxvadasxva saswavlo masalas, gansxvavebul  davalebebs 
da sxvagvar  praqtikas. 

diferenciaciis Teoriis praqtikuli gamoyenebisas mas-
wavlebeli xelmZRvanelobs klasis fasilitaciis zogadi 
principebiT, romlebic efeqturia TiToeul moswavlesTan 
mimarTebaSi. am Teoriis mixedviT, swavlebisas gakveTilze 
ganxorcielebuli aqtivobebis
 ● Sinaarsi  
 ● procesi  
 ● produqti 

sistematurad icvleba gamomdinare iqidan, Tu risTvis arian 
mzad moswavleebi. diferenciaciis Teoriis  praqtikaSi gamoye-
nebisas: 

1. maswavlebelma zustad icis, ra aris mniSvnelovani 
gakveTilSi;

2. maswavlebeli acnobierebs, afasebs da eyrdnoba moswav-
leTa Soris gansxvavebas;

3. swavleba da Sefaseba urTierTkavSirSia;
4. maswavlebeli akvirdeba da aregulirebs Sinaarss, pro-

cessa da Sedegs;
5. moswavleTa individualuri warmateba da warmatebis 

maqsimaluri zrda ori mTavari mizania;
6. swavlebis yvela etapze (dagegmva, swavleba, Sefaseba) 

lavireba aucilebelia diferenciaciis gansaxorcieleb-
lad. 

diferencirebuli swavlebis zogierTi aspeqti
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saklaso oTaxSi diferenciaciis Teoriis praqtikuli gamoy-
enebisas maswavlebeli axdens Semdegi komponentebis modi-
ficirebas:

 ● saswavlo masalebis; 
 ● saswavlo resursebis;
 ● sawavlo garemos. 

modifikacia sami ZiriTadi aspeqtis gamoa aucilebeli: 
1. swavlis SesaZlebloba; 
2. swavlis motivacia;  
3. swavlis efeqtianoba.

es samive aspeqti aucileblad unda davukavSiroT:
 ● moswavlis mzadyofnas;
 ● interess;
 ● swavlas. 

 

faqtia, rom yvela moswavle gansxvavebulia. ar arsebobs 
`standartuli~ moswavle da ar arsebobs idealuri xer-
xi, romliTac maswavlebeli yvela moswavlis problemebs 
gaumklavdeba. swored aq gvexmareba diferenciaciis Teo-
ria, romelic moswavleebs Soris mniSvnelovani gansxvave-
bebis arsebobas aRiarebs. saswavlo procesis dagegmvisas 
mas Semoaqvs diferencirebuli midgomebi swavlis moda-
lobebis TvalsazrisiT.  maTze dayrdnobiT  maswavlebels 
advilad SeuZlia moswavleTa gansxvavebebis gamoyeneba sas-
wavlo mizniT gaTvliswinebuli Sedegebis miRwevisTvis. 

swavlis modalobebia:  
 ● smeniTi; 
 ● vizualuri; 
 ● kinesTetikuri. 

vizualurad Semswavlelebi

vizualurad Semswavlelebi klasis umsxviles jgufs warmoad-
genen. amgvarma moswavleebma unda `dainaxon~ saswavli masala 
imisaTvis, rom igi gasagebi gaxdes. mniSvnelovania, gvqondes 
vizualuri damxmare saSualebebi, romelTa meSveobiTac isini 
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SeZleben informaciis danaxvas. amisTvis maT sWirdebaT sura-
Tebi, grafikuli saxelmZRvaneloebi, oTaxSi gamokruli in-
formacia da vizualizaciis xelSemwyobi pirobebi. 

tomlinsoni gvTavazobs vizualurad SemswavlelTa Semdeg 
daxasiaTebas:

 ● moswavleebs uWirT saxelebis damaxsovreba, Tumca ada-
mianis Sesaxeb sxva detalebs ukeTesad aRiqvamen;

 ● isini SesaniSnavad iTviseben codnas, Tuki vizualuri 
saSualebebi xelmisawvdomia am codnis asaxsnelad;

 ● maT urCevniaT, Tavad waikiTxon teqsti da ara sxvam 
waukiTxos;

 ● isini Camoweris meSveobiT alageben azrebs;
 ● uWirT smeniT miRebuli direqtivebis damaxsovreba;
 ● xSirad amJRavneben emociebs saxis gamometyvelebiT;
 ● uyvarT `fazlebi~ da msgavsi gasarTobebi. 

unda gvaxsovdes, rom klasSi vizualuri stimulis Semo-
taniT Cven xels vuwyobT amgvar moswavleebs warmatebis 
miRwevaSi. unda gvaxsovdes, rom maTTvis mniSvnelovania in-
formaciis `danaxva~. 

smeniT Semswavlelebi

smeniT Semswavlelebi klasis umcires jgufs warmoadgenen. 
SesaZloa multimediis, dRevandeli teqnikuri saSualebe-
bis bralia is, rom im moswavleebis raodenoba, romlebsac 
swavla jdomisa da mosmenis meSveobiT urCevniaT, ase Sem-
cirda. amgvari moswavleebisTvis  mniSvnelovania infor-
maciis mosmena _ iqneba es leqcia Tu diskusia _  magram maT 
unda mivceT laparakis saSualebac. 

sprenjeri wers: `rodesac am kategoriis moswavleebi kiT-
xuloben teqsts, an zogjer maSinac ki, rodesac ar kiTxu-
loben, xSirad SevamCnevT, rom isini amoZraveben tuCebs an 
butbuteben. saerTod, aseT moswavleebs sakuTar TavTan 
laparakisken midrekileba aqvT~.    

aseTi moswavleebi xandaxan smeniT informacias Tanmimdev-
rulad inaxaven da am informaciis aRdgenac Tanmimdevru-
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lad unda moxdes. maswavleblebi, romlebic TiTqmis mT-
lianad smeniT swavlebas eyrdnobian, SesaZloa problemis 
winaSe aRmoCndnen, Tu sxva modalobebis moswavleebTan eq-
nebaT saqme, gasakuTrebiT ki kinesTetikurebTan.

mecnierebi  gvTavazoben smeniT SemswavlelTa Semdeg daxasia Tebas:
 ● smeniT Semswavlelebi saxelebs ukeTesad imaxsovreben, 
vidre saxeebs;

 ● mousvenrobas avlenen, Tuki saklaso oTaxSi didxans 
uwevT jdoma;

 ● reagireben fizikur waxalisebaze, rogoricaa, magali-
Tad, mxarze xelis gadasma; urCevniaT konkretuli Te-
mis Sesaxeb jgufur diskusiaSi monawileoba, vidre mis 
Sesaxeb wakiTxva.

unda gvaxsovdes, rom isini grZnoben saklaso oTaxis kom-
fortulobis dones da eqcevian am maxasiaTeblis gavlenis 
qveS; advilad efantebaT yuradReba xmaurisagan; `kargi mez-
Rapreebi~ arian (gaaCniaT fantaziis unari); weriT samuSaos 
amjobineben zepir gamosvlas.

kinesTetikurad Semswavlelebi

sprenjeri ambobs: `yoveli gakveTili unda Seicavdes moZ-
raobas. aiReT es moZraoba da xSirad gaimeoreT igi. bolos 
igi mudmiv mexsierebad iqceva~. simarTle rom vTqvaT, pe-
dagogebi, romlebic leqciuri tipis gakveTilebs aniWeben 
upiratesobas, did sirTuleebs waawydebian kinesTetiku-
rad SemswavlelebTan urTierTobisas. amgvar moswavleebs 
moZraoba sWirdebaT. maT agreTve sWirdebaT saswavlo 
modelebi, romlebsac isini xelSi daiWeren da Seexebian. 
amgvar moswavleebs sWirdebaT praqtikul aqtivobebSi mo-
nawileoba da praqtikuli swavla imisaTvis, rom saswavli 
masala maTTvis gasagebi iyos.

mkvlevarebi gvTavazoben kinesTetikurad SemswavlelTa Sem-
deg daxasiaTebas:

 ● ukeTesad imaxsovreben, rodesac Tavad qmnian. es urCev-
niaT naxvas an mosmenas;

 ● problemis gadaWrisas xSirad irCeven iseT xerxs, ro-
melic maRal fizikur aqtiurobas saWiroebs;
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 ● ar uyvarT iseTi procesi, romelic mxolod yurebas 
iTxovs;

 ● uyvarT imitaciebi, dramatuli inscenirebebi da aq-
tivobebi Ria cis qveS.

unda gvaxsovdes, rom maT uyvarT modelebi da xSirad age-
ben modelebs damoukidebeli proeqtebisaTvis; TavianT 
emociebs gamoxataven  `sxeulis eniT~.

mTavaria, swavlebisas sxvadasxvagvar meTodikas mivmarToT 
_ iseT meTodebs, romlebic iTvaliswinebs moswavleTa mxe-
dvelobis, smenis da moZraobis gamoyenebas saswavlo aqti-
vobebSi. 

rogorc cnobilia, yvela Semomaval monacems goneba umk-
lavdeba perceptualuri registratoris an retikulaciu-
ri aqtivaciis sistemis (RAS) meSveobiT. es mZlavri sistema 
swrafad wyvets, Rirs Tu ara misTvis yuradRebis miqceva. 
Tu sensorul mexsierebaSi arsebuli informacia swrafad 
ar iqna kodirebuli, igi daikargeba. ris kodirebas axdenen 
moswavleebi, damokidebulia imaze, Tu ras aqceven yurad-
Rebas.   diferenciaciis Teoriis gamoyenebisas maswavle-
beli gegmavs aqtivobebs sxvadasxva modalobis moswavlee-
bisTvis, qmnis efeqtur saswavlo garemos, riTac exmareba 
klasSi myof sxvadasxva SesaZleblobis mqone moswavleebs, 
iswavlon. rodesac moswavles saswavlo masala miewodeba 
Sesabamis modalobaSi, xdeba informaciis swrafad kodire-
ba da is ar ikargeba. 
 

saklaso oTaxSi diferenciaciis Teoriis gamoyeneba SesaZle-
belia  sxvadasxva formatSi:

1. saswavlo masala da aqtivobebi yvela modalobis mo-
swavlezea  gaTvlili;

2. klasSi jgufebis formireba xdeba swavlis modalobis 
mixedviT da TiToeuli jgufisTvis Seqmnilia Sesabami-
si savarjiSo.

pirveli formati eyrdnoba im mosazrebas, rom moswavle 
swavlobs yvela modalobiT, magram dominanturi erT-erTi 
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modalobaa da am formatiT swavlebis dros masalis maqsi-
malur gaazrebas im aqtivobiT miaRwevs TiToeuli moswav-
le, romeli modalobacaa misTvis dominanturi. amitom am 
formatiT swavlebis warmateba damokidebulia imaze, Tu 
ramdenad sworad axerxebs maswavlebeli aqtivobebis done-
ze diferenciaciis  Teoriis realizebas. 

meore formati eyrdnoba im mosazrebas, rom mTavaria, mos-
wavlem im modalobiT iswavlos, romelic misTvis dominan-
turia. am formatiT swavlebis efeqturoba damokidebulia 
or faqtorze: 
1. ramdenad sworad moaxerxa maswavlebelma jgufebis da-

kompleqteba Sesabamisi modalobis mixedviT; 
2. ramdenad sworaada adaptirebuli saswavlo aqtivoba 

konkretuli modalobis farglebSi.

praqtikaSi meore modaloba ufro popularulia, Tumca 
ganaTlebis specialistebi mudmivad aRniSnaven pirveli 
formatis efeqturobas. asakobriv ganviTarebasTan erTad 
Sereuli modalobiT swavlebis xarisxi izrdeba, Tumca do-
minanturi modaloba adamians bolomde unarCundeba. SesaZ-
loa, gakveTilis dagegmva daeyrdnos im mosazrebas, rom 
moswavle yvela modalobiT swavlobs, Tumca TiToeuli 
aqtivobis farglebSi gamoCndeba, rom erTi modalobaa do-
minanturi, anu diferenciaciis Teoria aqtivobebis doneze 
realizdeba. mniSvnelovania, davsvaT SekiTxva: 

ra xdeba Semdeg, anu ramdenad aqtualuria diferenciaciis 
Teoria  sakiTxis Rrma gaazrebis, maRali saazrovno una-
rebis ganviTarebis TvalsazrisiT; rogor axerxebs moswav-
le analizs, sinTezs da Sefasebas _ ramdenad dinamikuri 
da transferulia SeZenili codna? mas Semdeg, rac mos-
wavleebi miiReben da gadaamuSaveben informacias, is gone-
bis filtrebSi gaivlis. swored goneba gadawyvets, Tu ra 
unda mouxerxdes am informacias. azrovnebis procesi gan-
sazRvravs im faqtorebs, romlebic exmareba moswavleebs, 
ukeTesad SeZlon masalis Rrmad gaazreba da erTmaneTTan 
dakavSireba. amisTvis ki maswavlebels sxvadasxva rolis 
Sesruleba uwevs: 1. zogierTi moswavlisaTvis is kolega 
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xdeba aRmoCenebis procesSi. 2. zogierTi moswavlisaTvis 
maswavlebeli mwvrTnelis rols asrulebs. 3. arian mos-
wavleebi, romlebisTvisac is wamqezeblis rols asrulebs. 
4. maswavlebli valdebulia, Sinaarsis gamotanaSi daexma-
ros zogierT moswavles. maswavleblis sxvadasxva roli 
saswavlo procesisadmi diferencirebuli  midgomidan 
gamomdinareobs, radgan diferenciaciis Teoria aRiarebs 
moswavleebs Soris arsebul mniSvnelovan gansxvavebebs da 
TiToeuli moswavlis unikalurobas. 

 

saSinao davaleba, msoflios mravali qveynis zogadi ganaT-
lebis safexurze, swavlebis savaldebulo nawilia. misi Ses-
ruleba moswavleTa yoveldRiuri pasuxismgeblobaa. Tumca 
aris qveynebic, sadac saSinao davaleba ikrZaleba an izRude-
ba qveynis saganmanaTleblo politikiT, an regulirdeba Si-
da-saskolo politikiT. 

maswavleblisTvis saSinao davaleba Seswavlili masalis ga-
myarebis, saswavlo gegmis srulyofilad dafarvis, jgufis 
progresis Sefasebis efeqturi saSualeba SeiZleba iyos, Tum-
ca, meore mxriv, is miiCneva moswavlisaTvis damatebiT samuSao 
saaTebad.

saSinao davalebis efeqturobis gansazRvraSi did rols as-
rulebs maswavleblis momzadeba da saSinao davalebebis Sed-
genis, gamokiTxvis da Sefasebis meTodologiis codna.

ganasxvaveben akademiuri da araakademiuri tipis saSinao da-
valebebs. pirvel kategorias ganekuTvneba: ganmamtkicebeli, 
mosamzadebeli, saazrovno, integrirebuli da SemoqmedebiTi 
tipis saSinao davalebebi. xolo araakademiuri davalebebis 
kategoriaSi erTiandeba pirovnuli da socialuri Tvisebebis 
da unar-Cvevebis ganmaviTarebeli davalebebi.

saSinao davalebis saxeebi
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akademiuri saSinao davalebis saxeebi:

ganmamtkicebeli saSinao davaleba yvelaze farTod gamoiye-
neba da klasSi Seswavlili masalis gameoreba-ganmtkicebas 
emsaxureba. moswavles SeiZleba daevalos damatebiTi faq-
tebis, cxrilebis, maTematikuri formulebis, fizikis ka-
nonebis da a.S. damaxsovreba.

mkvlevarebis mosazrebiT, yvelaze efeqturia iseTi gan-
mamtkicebeli davalebebi, romlebic axali masalisa da 
moswavlis piradi gamocdilebis dakavSirebas uzrunve-
lyofs.

ganmamtkicebeli davalebebi axali codnis gamyarebas da 
konkretul unar-CvevaSi daxelovnebas emsaxureba.

saazrovno tipis saSinao davaleba miRebuli codnis ganmt-
kicebis da unar-Cvevebis aTvisebis Semdeg, mis axal konte-
qstSi an axleburad gamoyenebas gulisxmobs. saazrovno da-
valebebs Soris yvelaze gavrcelebulia saganSi miRebuli 
codnis gamoyeneba realuri problemebis gamosakvlevad da 
gadasaWrelad. aseve, saazrovno davalebis farglebSi, Se-
saZloa ganxorcieldes Teoriuli msjeloba problemisa da 
hipoTezebis garSemo. am tipis davalebebi SedarebiT rTu-
lia da maTi Sesruleba met mosamzadebel dros moiTxovs.

integrirebuli davaleba, saazrovno saSinao davalebis 
msgavsad, amocanebis, problemebis gadaWris, hipoTezis 
ganxilvis, SedarebiTi da istoriuli analizis, mizez-Se-
degobrivi kavSiris moZebnis saxiT SeiZleba warmoadginos 
maswavlebelma. integrirebuli davalebis arsi imaSi md-
gomareobs, rom mis Sesasruleblad moswavlem sxvadasxva 
unar-Cveva an sxvadasxva saganSi miRebuli codna unda ga-
moiyenos.

SemoqmedebiTi tipis saSinao davalebebs ganekuTvneba iseTi 
davalebebi, rogoricaa: wignis analizi, semestruli Tema, 
kvleviTi proeqti. aseTi davalebebi grZelvadiania da kvi-
rebis an Tveebis ganmavlobaSi grZeldeba. SemoqmedebiTi 
davalebebis mizania, maswavlebelma moswavlisgan miiRos 
individualuri da originaluri produqti.
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kademiuri saxis saSinao davalebebs Soris yvelaze gavr-
celebulia ganmamtkicebeli da mosamzadebeli davalebe-
bi.  amis erT-erTi safuZveli albaT is gaxlavT, rom axali 
masalis 50%-iani xarisxiT ganmticebas axali codnisa da 
unar-Cvevebis oTxjer gavarjiSeba mainc sWirdeba, xolo 
codnis 80%-iani xarisxis miRwevas _ 24-jer gavarjiSeba. 
garda amisa, am tipis davalebebi, rogorc wesi, winaswar 
gawerilia saxelmZRvaneloebSi da Sesabamisad, maT Sedgena-
ze maswavlebels damatebiTi dro ar exarjeba. Semoqmedebi-
Ti, integrirebuli da saazrovno davalebebi ki, ZiriTadad, 
maswavleblis mosafiqrebeli da Sesadgenia. maTi Sedgeni-
sas mas SeuZlia, Tavisuflad gaiTvaliswinos moswavleTa 
interesebi, maTi codnis done, socialuri foni da a.S
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maswavlebeli meTodurad kargad dagegmili gakveTiliTa 
da damuSavebuli saswavlo masaliT moswavleebs Sesaswav-
li sakiTxebis gaazrebaSi exmareba. gakveTilis dagegmvas is 
yvelaze mniSvnelovani komponentiT _ Sesaswavli masalis 
meToduri damuSavebiT _ iwyebs. kvlevebi adasturebs, rom 
dagegmili gakveTilis Tanmimdevruli da mkafio struqtu-
ra ganapirobebs maqsimalurad karg Sedegs.

praqtikosi maswavlebeli ostaturad axerxebs sxvadasxva 
tipis unarebze agebuli savarjiSoebis saswavlo masalaSi 
integrirebas, raTa Tanabrad uzrunvelyos TiToeuli mos-
wavlis swavla. yovelive amis gaTvaliswinebiT, aucilebe-
lia, maswavlebelma dagegmos gakveTili, daamuSaos masala 
ise, rom moargos sxvadasxva tipis moswavleTa gansxvave-
bul jgufs. amisTvis is gamudmebiT unda ikvlevdes Tavis 
samizne auditorias da poulobdes pasuxs kiTxvaze, rogor 
da ra gziT daakmayofilos moswavleTa individualuri 
moTxovnebi da swavlis gansxvavebuli stili.

swavlebis sxvadasxva etapze maswavlebels sWirdeba, gas-
cdes saxelmZRvanelos CarCoebs. realurad bevri maswav-
lebeli qmnis saswavlo resurss. aq igulisxmeba ara sa-
xelmZRvanelo, aramed garkveuli saxis damatebiTi masala, 
romelic SesaZloa dasWirdes maswavlebels swavlebis ama 
Tu im etapze. amis erT-erTi mizezi is gaxlavT, rom saku-
Tari resursis, masalis Seqmnisas maswavlebels, romelic 
am momentSi avtoradac gvevlineba, SeuZlia Tavisi masalis 
konteqstualizacia da, sxvadasxva moTxovnis Sesabamsi-
ad, konkretul jgufze morgeba, romelic emsaxureba mis 
xelT arsebuli saxelmZRvanelos modificirebas da gam-
didrebas. es ar aris izolirebuli, saswavlo kursisa da 
saxelmZRvanelosgan calke mdgomi masala. nebismier sa-
xelmZRvanelosTan muSaobis SemTxvevaSi maswavlebels aqvs 
Tavisuflad moqmedebis ufleba, anu mas SeuZlia:
1. daamatos damatebiTi savarjiSoebi ukve arsebul aq-

tivobebs;

saganmanaTleblo resursebi
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2. gamotovos is aqtivobebi Tu savarjiSoebi, romlebic 
ver akmayofilebs misi moswavleebis saWiroebebsa Tu 
moTxovnilebebs;

3. Caanacvlos saxelmZRvaneloSi mocemuli masala sxva 
damatebiTi Tu avTenturi masaliT;

4. Secvalos aqtivobebis organizaciuli struqtura, mag., 
wyvilebi, jgufebi Tu mTeli klasi.

maswavleblis mier saganmanaTleblo resursis damuSavebi-
sas an Seqmnisas gaTvaliswinebul unda iqnes, ra emociur 
ganwyobas uqmnis esa Tu is resursi moswavles, ganawyobs 
Tu ara pozitiurad. es ki im SemTxvevaSi iqneba SesaZle-
beli, Tu resursis gamoyeneba saSualebas miscems moswav-
les, komfortulad igrZnos Tavi da hqondes rwmena, rom 
SeZlebs swavlas. amis misaRwevad aucilebelia, saswavlo 
resursi akmayofilebdes Semdeg moTxovnebs:

1. ar moaxdinos moswavleze zewola, ar daZabos da SeaSi-
nos igi.

2. misma gamoyenebam xeli unda Seuwyos moswavlis TviTr-
wmenisa da Tavdajerebis ganviTarebas, amitom misi gam-
oyenebiT mimdinare aqtivobebi unda iyos sainteresod 
gamomwvevi da daZlevadi.

3. resursi unda iZleodes ukugebas swavlis progresis 
Sesaxeb, exmarebodes moswavleebs sakuTari Tavis Se-
fasebaSi da ubiZgebdes maT, ikisron pasuxismgebloba 
TavianT swavlasa da progresze.

4. resursis gamoyenebis meTodika unda iTvaliswinebdes 
imas, rom swavlis procesi, iseve rogorc zrdisa, Tan-
daTanobiTia da ara uecari da momentaluri.

gakveTilis miznis misaRwevad, ama Tu im saswavlo masalis 
asaTviseblad maswavlebeli qmnis sxvadasxva tipis saganma-
naTleblo resurss:
 ● sqemas;
 ● posters;
 ● tabulas;
 ● saprezentacio masalas;
 ● multimediur resurss.

da a.S.



188 fizika VIII klasi. maswavleblis wigni

imisTvis, rom maswavleblis mier Seqmnili resursi iyos 
efeqturi da am SromisTvis daxarjulma drom nayofi ga-
moiRos, aucilebelia gaTvaliswinebul iqnes Semdegi mid-
gomebi:

1. resursi unda iyos konteqstualizebuli.

maswavleblis mier Seqmnili resursi unda iTvaliswinebdes 
moswavleebis gamocdilebas, maT garSemo arsebul sinamd-
viles. garda amisa, Tema unda iZleodes realuri mizne-
bisTvis gamoyenebis saSualebas. man imdenad unda daainte-
resos moswavle, rom mas imave Temis Sesaxeb ufro meti 
informaciis moZiebis survili gauCndes. resursis gamo-
yenebiT SeiZleba iseTi savarjiSoebisa da aqtivobebis mo-
fiqreba, romlebic codnis gamoyenebis saSualebas miscems 
moswavleebs.

resursis Sedgenisas aucilebelia, maswavlebelma gaiT-
valiswinos saswavlo gegmis miznebi da amocanebi. magram 
es, ra Tqma unda, ar niSnavs programis moTxovnebis brmad 
miyolas.

2. resursma unda moaxdinos interaqciis stimulireba.

maswavleblis mier Seqmnili resursi moswavleebs unda aZ-
levdes muSaobisa da interaqciis saSualebas realur cxov-
rebasTan maqsimalurad miaxloebul situaciebSi. amisTvis 
klasSi sami piroba unda arsebobdes:

pirveli _ unda gvqondes saTqmeli;

meore _ unda gvyavdes mimRebi, visac Cvens saTqmels gavu-
ziarebT;

mesame _ amasTanave, gvainteresebdes, ra Sedegs gamoiRebs 
Cveni komunikacia.

am mizans emsaxureba iseTi resursebis Seqmna, romelTa ga-
moyenebiTac xorcieldeba informaciis mopovebisa da gacv-
lis savarjiSoebi. aseTi aqtivobebi Zalian uwyobs xels 
realur da ara xelovnur interaqcias. moswavleebs Soris 
informaciis gacvlis aucilebloba unda iyos realuri da 
ara moCvenebiTi da yalbi. mag., moswavleebma ar unda daus-
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van erTmaneTs kiTxvebi, romelTa pasuxi TviTonve ician. 
WeSmariti komunikaciis winapiroba mxolod moswavleTa 
realuri moTxovnebi da saWiroebebia.

3. resursma unda ubiZgos da gezi misces moswavleebs swavlis 
unarebisa da strategiebis gansaviTareblad da dasaxvewad.

SeuZlebelia, maswavlebelma gakveTilis farglebSi ga-
dasces moswavleebs yovelive is, rac maT unda icodnen. 
maswavleblis mier Seqmnili da gakveTilze gamoyenebuli 
resursi unda daexmaros moswavleebs masalis aTvisebaSi, 
aCvevdes mas Tavad swavlis swavlas, exmarebodes da ubiZ-
gebdes miRebuli codnis saklaso oTaxis gareT gamoyene-
biskenac.

klasis gareT moqmedebis siTamames xels Seuwyobs iseTi 
strategiebis aTviseba, rogorebicaa kiTxvis dasma meti 
informaciis mosapoveblad da perifrazireba. SesaZloa, 
resursis gamoyenebisas maswavlebelma SesTavazos moswa-
vleebs iseTi savarjiSoebi, romlebic daexmareba maT, swo-
rad gansazRvron, swavlis romel stilsa Tu strategias 
aniWeben upiratesobas.

4. resursma moswavleebs sakiTxSi CaRrmavebis saSualeba unda 
misces.

imisTvis, rom aqtiuri da damoukidebeli mozardi Taoba 
gvyavdes, aucilebelia, swavlebisas vubiZgoT maT, anali-
tikurad miudgnen sakiTxs da gagviziaron TavianTi aRmo-
Cenebi Sesaswavli masalis Sesaxeb. kargad Sedgenili resur-
si moswavles sakiTxis Rrmad gagebaSi unda daexmaros.

5. resursi unda iZleodes unarebis integrirebis saSualebas.

zogjer saswavlo masala romelime erT unar-Cvevazea fo-
kusirebuli. am SemTxvevaSi maswavlebeli swavlebisas warma-
tebis misaRwevad qmnis saganmanaTleblo resurss, romelic 
ramdenime unar-Cvevis bunebrivad integrirebis saSualebas 
iZleva.
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6. resurss safuZvlad sando wyaroebi unda edos.

moswavleebisTvis saWiroa, aRiqvan, moisminon da waikiT-
xon is masala, romlis meSveobiTac unda iswavlon. amitom 
aucilebelia, resursis Seqmnisas maswavlebelma ixelmZR-
vanelos avTenturi wyaroebiT _ enciklopediiT, samecnie-
ro-popularuli naSromebiT da a.S.,  romlebic moswavlis 
codnis donis Sesabamisad iqneba modificirebuli da da-
muSavebuli.

magaliTad, maswavlebeli sagangebod qmnis resurss avTen-
tur wyaroebze dayrdnobiT, raTa moswavleebs argumenti-
rebuli msjelobis unari ganuviTaros. resursi moicavs:
1. Temas;
2. Teziss;
3. Temis ganvrcobil variants;
4. avTenturi wyarodan Tezisis damamtkicebel masalas.

am masalebis ganzogadebiT da damamtkicebeli masalis ga-
moyenebiT moswavleebma unda gamoitanon daskvna.

7. resursi unda misdevdes garkveul sqemas da iyos Tanmim-
devruli.

organizebuloba mniSvnelovani komponentia resursis Sed-
genisas. maswavlebelma Tavidanve unda gansazRvros re-
sursis miznebi, rac xels Seuwyobs, Seqmnas dalagebuli da 
Tanmimdevruli masala, romelic Sedegis naTlad amsaxveli 
iqneba da SeZlebisdagvarad miscems moswavleebs sakiTxis 
aRqmis, ganzogadebis, gaazrebis saSualebas.

8. resurss unda erTvodes naTeli, advilad gasagebi instruqcia.

TavisTavad, rac unda kargi iyos Tavad resursi, zedmi-
wevniT daxvewili da gasagebi instruqciis gareSe igi ver 
imuSavebs. kargi instruqcia iwereba im eniT, romelic See-
sabameba samizne moswavleTa codnis dones.

9. resursi unda iyos moqnili.

erTi da igive resursi SeiZleba gamoyenebul iqnes sxva-
dasxva aqtivobisTvis, mag., roluri TamaSebisTvis, deba-
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tisTvis, sxvadasxva unar-Cvevebis gasavarjiSeblad, gan-
samtkiceblad da sxva. es arCevani maswavlebelma SesaZloa 
Tavad moswavleebs miandos da amiT ufro metad CarTos 
isini swavlis procesSi, aswavlos pasuxismgebloba sakuTar 
Sedegze.

maswavlebels SeuZlia Tavis mier Seqmnili saganmanaTleb-
lo resursis Sefaseba:

vinaidan swavla informaciis progresirebadi dagrovebi-
sa da gaazrebis procesicaa, sadac moswavlis monawileoba 
swavlisa da unar-Cvevis ganviTarebis safuZvels warmoad-
gens, maswavlebels xSirad uwevs, saWiroebidan gamomdina-
re, Seqmnas sxvadasxva tipis saganmanaTleblo resursi an 
miznobrivi aqtivoba.

raTa kolegebisa da ganaTlebis eqspertebisTvis xelmisaw-
vdomi gaxdes maswavleblis mier Seqmnili resursebi da 
aqtivobebi, man masalebi unda daastruqturos an misces 
proeqtis saxe da resursis gamoyenebis dadebiTi Sedegebis 
amsaxvel masalebTan /moswavleTa Sedegebi, naSromebi daS/ 
erTad ganaTavsos pirad portfolioSi.
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Sefasebis kriteriumi 1 2 3 4 5

1 resursi konteqstualizebulia

2 resursi axdens interaqciis stimulirebas

3
resursi ubiZgebs moswavleebs ganivi-
Taron da daxvewon swavlis unarebi da 
strategiebi

4
resuri saSualebas aZlevs moswavleebs, 
CauRrmavdnen sakiTxs

5 resursi iZleva integrirebis saSualebas

6 resursi sando wyaroebs efuZneba

7
resursi misdevs garkveul sqemas da aris 
Tanmimdevruli

8
resurss Tan erTvis naTeli, advilad 
gasagebi instruqcia

9 resursi moqnilia

maswavleblis mier Seqmnili saganmanaTleblo 
resursis Sefasebis sqema


