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zogadi ganaTlebis erovnuli miznebi 

saqarTveloSi zogadi ganaTlebis sistema miznad isaxavs Seq­
mnas xelsayreli pirobebi erovnuli da zogadsakacobrio Rirebu­
lebebis matarebeli, Tavisufali pirovnebis CamoyalibebisaTvis. 
amasTan erTad, ganaTlebis sistema uviTarebs mozards gonebriv da 
fizikur unar­Cvevebs, aZlevs saWiro codnas, amkvidrebs jansaRi 
cxovrebis wess, moswavleebs uyalibebs liberalur da demokrati­
ul Rirebulebebze damyarebul samoqalaqo cnobierebas da exma­
reba maT ojaxis, sazogadoebisa da saxelmwifos winaSe sakuTari 
ufleba­movaleobebis gacnobierebaSi. 

saqarTvelos zogadi ganaTlebis sistemaSi miRebuli gamoc­
dilebis safuZvelze mozardma unda SeZlos: 

a) qveynis interesebis, tradiciebisa da Rirebulebebis mimarT 
sakuTari pasuxismgeblobis gaazreba;

b) bunebrivi garemo pirobebis SenarCuneba da dacva;
g) teqnologiuri Tu sxva inteleqtualuri miRwevebis efeqtia­

nad gamoye neba; informaciis mopoveba, damuSaveba da analizi;
d) damoukideblad cxovreba, gadawyvetilebis miReba;
e) iyos Semoqmedi, Tavad Seqmnas Rirebulebebi da ar icxovros 

mxo lod arsebulis xarjze;
v) sakuTari SesaZleblobebisa da interesebis uwyveti ganvi­

Tareba mTeli cxovrebis ganmavlobaSi da maTi maqsimaluri 
realizeba rogorc qveynis SigniT, ise mis sazRvrebs gare­
Tac; 

z) komunikacia individebTan da jgufebTan; 
T) iyos kanonmorCili, toleranti moqalaqe.
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zogadi informacia saxelmZRvanelos Sesaxeb

Cveni saxelmZRvanelos koncefcia, Sinaarsi da meTodika srulad Seesabameba erovnul
saswavlo gegmas da mizans. maswavleblis wigni aris damxmare meToduri saxelmZR-

vanelo skolis pedagogebisTvis, romlebic aswavlian me-7klasSi fizikas. is moicavs in-
formacias fizikis swavlebis miznis, amocanebis, standartis Sedegebis miRwevis gzebis 
Sesaxeb. maswavleblis wignSi mocemulia informacia im  meTodologiuri principebis 
Sesaxeb, rasac eyrdnoba moswavlis saxelZRvanelo. 

wigni efuZneba moswavlis asakobriv Taviseburebebze gaTvaliswinebul da masze ori-
entirebuli swavlebis principebs. is daexmareba pedagogebs gakveTilis efeqtianad 
dagegmvasa da sainteresod CatarebaSi. masSi aRwerilia diferencirebuli swavlebisT-
vis saWiro strategiebi da meTodebi; Setanilia sxvadasxva tipis rekomendacia, romelic 
efuZneba Tanamedrove saganmanaTleblo kvlevebis, msoflios sxvadasxva qveynebis peda-
gogiur gamocdilebaze agebuli saxelmZRvaneloebis analizis Sedegebs. Cven vTavazobT 
maswavleblebs ramdenime integrirebuli gakveTilis  gegmas, romelic xels Seuwyobs 
moswavleTa  Rirebulebebis da moqalaqeobrivi Segnebis ganviTarebis proces, aqve Tqven 
naxavT im savarjiSoebisa da davalebebis swor pasuxebs, romlebic mocemulia moswavlis 
wignSi.

Cven did yuradRebas vuTmobT moswavleTa uwyveti, ganmaviTarebeli Sefasebis siste-
mas, Sefasebis rubrikebis SemuSavebas da kriteriumebis Camoyalibebas. mocemul mas-
wavleblis wignis danarTSi Tqven naxavT sxvdasxva tipis ganmaviTarebeli Sefasebebis, 
urTirTSefasebis da TviTSfasebis sqemebs.

aq detalurad aris ganxiluli moswavlis saxelmZRvaneloSi mocemuli oTxive  Tavis 
ramdenime gakveTili, yvela Tavs Tan erTvis mravali  saintereso Tematuri amocana da 
Semajamebeli davalebebis nimuSebi .agreTve mocemulia sakvanZo amocanebis miTiTebebi 
da amoxsnebi.
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wlis bolos misaRwevi Sedegebi

meSvide klasi miekuTneba sabazo safexurs, romlis misiaa saganTa swavla-swavlebis 
safuZvelze myari, dinamikuri da funqciuri codnis konstruireba, moswavlis interese-
bisa da midrekilebebis gamovlena, moswavlis damoukidebeli swavlis unarisa da Sromis 
unarianobis ganviTareba.

Tanamedrove zogadsaganmanaTleblo standarti gulisxmobs moswavlis aRWurvas im 
codniTa da unar-CvevebiT, romlebic mas saSualebas miscems, alRo auRos kacobrio-
bis swraf progress, gamoiyenos Tanamedrove mecnierebis miRwevebi, gaxdes sazogadoe-
bis srulfasovani wevri. codnis pasiuri mimRebidan moswavle unda Camoyalibdes aqti-
ur Semmecneblad, romelic SeZlebs, miRebuli codna gamoiyenos rogorc profesiuli 
warmatebisaTvis, aseve sazogadoebis sasikeTod.

sabunebismetyvelo mecnierebebis, maT Soris fizikis,  
swavlebis mizani da amocanebi

mizani:
sabunebismetyvelo disciplinebis swavlebis mizania aziaros moswavle sabunebisme-

tyvelo mecnierebis safuZvlebs da ganuviTaros kvlevis unar-Cvevebi, rac mas saSuale-
bas miscems Seicnos da gaiTavisos samyaro, CaerTos sazogadoebrivi saqmianobis sxva-
dasxva sferoSi, igrZnos pasuxismgebloba sakuTari Tavis, sazogadoebisa da garemos 
mimarT.

amocanebi:
codna:
•	 samyaroSi mimdinare movlenebi da procesebi;
•	 dedamiwa da garesamyaro;
•	 garemos mdgradi ganviTarebis principebi,
•	 mecnieruli kvlevis unar-Cvevebi,
•	 dakvirveba, aRwera;
•	 kvlevis sagnis gansazRvra;
•	 kvlevis etapebis gansazRvra;
•	 aRricxva;
•	 klasifikacia;
•	 gazomva;
•	 komunikacia;
•	 monacemebis interpretacia;
•	 ganWvreta/hipoTezis gamoTqma;
•	 cdis dagegmva;
•	 cdis Catareba;
•	 monacemTa analizi da Sefaseba;
•	 modelis Seqmna da gamoyeneba.

 
damokidebuleba:
•	 interesi sabunebismetyvelo disciplinebis mimarT;
•	 sabunebismetyvelo mecnierebebis mniSvnelobis gaazreba;
•	 interesi mecnieruli kvlevisa da siaxleebis mimarT;
•	 TanamSromlobis survili;
•	 garemoze zrunva da pasuxismgebloba;
•	 usafrTxo cxovrebis wesis dacvis mniSvnelobis gaazreba.
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sabazo safexuris standarti

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, op-

tikuri da siTburi movlenebis ZiriTadi principebi. moswavle gaecnoba bunebaSi mim-
dinare fizikuri procesebis kanonzomierebebs, maT gavlenas garemomcvel samyaroze da 
rols mecnierebisa da teqnikis ganviTarebaSi.

sagnis swavla-swavlebisas moswavle CarTuli iqneba aqtivobebSi, romlebic mas mov-
lenebis arsis gagebaSi, axali codnis Seqmnasa da am codnis praqtikaSi gamoyenebaSi 
daexmareba. 

fizikis swavla-swavlebis miznebi 

•	 moswavles gauCndes interesi fizikuri procesebis Seswavlis mimarT; 
•	 moswavles SeeZlos samyaroSi mimdinare movlenebSi fizikis kanonzomierebebis 

danaxva da miRebuli codnis gamoyenebiT sxvadasxva cxovrebiseuli amocanis 
gadaWra;

•	 SeeZlos garemoSi mimdinare fizikuri procesebis urTierTdakavSireba;
•	 ganuviTardes kvleviTi unar-Cvevebi, romlebsac axali codnis misaRebad gamoi-

yenebs;
•	 fizikuri movlenebis analizis safuZvelze SeeZlos bunebaSi sxvadasxva movle-

nis prognozireba.
am miznebze muSaobiT fizika Tavis wvlils Seitans erovnuli saswavlo gegmis misiisa 

da miznebiT gaTvaliswinebuli unarebisa da Rirebulebebis ganviTarebasa da Camoyal-
ibebaSi. 

standartis Sedegebi da Sinaarsi

standartis Sedegebi sagnis cnebebze dafuZnebiT gansazRvravs miznobriv orien-
tirebs da pasuxobs SekiTxvas: ra unda SeeZlos moswavles fizikaSi sabazo safexuris 
bolos. 

es Sedegebi jgufdeba sam mimarTulebad: 
fizikuri movlenebi gulisxmobs fizikis ZiriTadi koncefciebisa da kanonzomiere-

bebis gaazrebas; sabunebismetyvelo mecnierebebisaTvis saerTo cnebebze (nivTiereba da 
materia, struqtura da funqcia, energia da energiis gardaqmna, sistemebi da urTierTq-
medebebi, mdgradoba da cvlilebebi) warmodgenebis Camoyalibebas.

mecnieruli kvleva-Zieba gulisxmobs moswavlis CarTvas dakvirvebebis, martivi eqs-
perimentebisa da cdebis ganxorcielebaSi. mas ganuviTardeba Semdegi unar-Cvevebi:

•	 dakvirveba da aRwera; 
•	 kvlevis sagnis da kvlevis etapebis gansazRvra;
•	 aRricxva, gazomva, klasifikacia;
•	 komunikacia;
•	 monacemebis interpretacia;
•	 ganWvreta/hipoTezis gamoTqma;
•	 cdis dagegmva, cdis Catareba;
•	 monacemTa analizi da Sefaseba;
•	 modelis Seqmna da gamoyeneba.
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damokidebuleba gulisxmobs:
•	 sabunebismetyvelo mecnierebebis da teqnologiebis gamoyenebiTi aspeqtebis aR-

qmas;
•	 interess mecnieruli kvlevisa da siaxleebis mimarT;
•	 TanamSromlobis survils;
•	 garemoze zrunvasa da pasuxismgeblobas;
•	 usafrTxo cxovrebis wesis dacvis mniSvnelobis gaazrebas. 

 „saqarTvelos zogadi ganaTlebis sistemaSi miRebuli gamocdilebis safuZvelze mo-
zardma unda SeZlos teqnologiuri Tu sxva inteleqtualuri miRwevebis efeqtianad 
gamoyeneba; informaciis mopoveba, damuSaveba da analizi“.

imisaTvis, rom fizikis swavlebam daakmayofilos aRniSnuli kriteriumebi, saWiroa 
moswavles: gauCndes interesi garemomcveli samyaros kvlevis, siaxleTa aRmoCenisa da 
Secnobis mimarT; ganuviTardes bunebismetyvelebisaTvis saWiro elementaruli kvle-
va-ZiebiTi unar-Cvevebi da SeZlos maTi sxvadasxva situaciaSi gamoyeneba; gacnobiere-
buli hqondes samyaroSi mimdinare procesebis erTianoba; Camouyalibdes garemomcvel 
samyaroze zrunvis unar-Cvevebi; gamoumuSavdes kritikuli azrovnebisa da komunikaciis 
unari; ganuviTardes TviTSefasebisa da TviTkontrolis, gansxvavebuli azris mosmenisa 
da Sefasebis unari; SeeZlos sazogadoebaSi Tavisi adgilis gansazRvra; mieces jansaRi 
da usafrTxo cxovrebis wesis SesaZlebloba; gacnobierebuli hqondes mecnierebis roli 
kacobriobis progresSi; gaazrebuli hqondes adamianTa TanamSromlobis aucilebloba 
kacobriobis ganviTarebisTvis.

sagnis swavlebisas SerCeuli Temebi unda akmayofilebdes erovnuli saswavlo gegmis 
Sinaarssa da miznad isaxavdnen esg Sedegebis miRwevas. 

fizikis swavlebisas yuradRebis gamaxvileba ganwyoba-damokidebulebebis Camoyal-
ibebaze, kvleva-Ziebis unar-Cvevebis ganviTarebasa da codnis gamoyenebaze aris rogorc 
Tanamedrove pedagogikis, ise qarTuli klasikuri didaqtikis moTxovna.	

teqnologiebis gamoyeneba did interess iwvevs fizikis swavlebisas. amitom sasurve-
lia maTi gamoyeneba saswavlo procesSi.kvlevebma cxadyo, rom simulaciebi efeqturia 
sakiTxebis Seswavlis dros, magram ufro ukeTesia maTi kimbinirebuli gamoyeneba sa-
Sinao davalebebSic. gTavazobT fizikis Sesaxeb eleqtronuli resursebis gamoyenebas 
saswavlo procesSi. mis dizainSi teqsti minimaluri doziT aris warmodgenili, amitom 
gamartivebulia simulaciebis integracia saswavlo kursis TiTqmis yvela aspeqtSi.

gakveTilis dagegmvisas
gamoiyeneT Tematikis Sesabamisi mravalferovani resursi, kerZod internetresurse-

bi, romlebic gazrdian motivacias, mniSvnelovan wvlils Seitanen TviTregulirebis 
unarebis ganviTarebaSi da swavlis xarisxis gaumjobesebaSi.

https://phet.colorado.edu am saitze mocemulia simulaciebi, romlebic SesaZlebelia 
gamoiyenoT saklaso oTaxSi, TamaSebi misceT saxlSi samuSaod, SegiZliaT es saiti ga-
moiyenoT kombinirebulad.

https://ka.khanacademy.org/science/physics am saitze mocemuli videomasala da sa-
varjiSoebi esg-iT gaTvaliswinebul yvela Temaze maswavlebels saSualebas miscems 
moswavles Tvali adevnos da misces zusti da saWiro rekomendaciebi, individualu-
ri davalebebi Sesrulebuli samuSaos Sesabamisad. daakvirdes moswavlis winsvlas da 
daxelovnebuli unarebis raodenobis zrdas mTeli saswavlo wlis ganmavlobaSi.

https://learningapps.org am saitze maswavlebels SeuZlia TviTon Seqmnas misTvis saWiro 
resursi an gamoiyenos kolegebis Seqmnili resursebi saswavlo Temis Sesabamisad. 
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fizikis standartis Sedegebi (VII-IX klasebi)

Sedege-
bis ind-
eqsebi

standartis Sedegebi cnebebi

mimarTuleba: fizikuri movlenebi
moswavlem unda SeZlos

fiz.
sab.1.

materiis daxasiaTeba misi fizikuri Tvisebebis mixedviT; materia
sistemebi
struqtura 
funqcia 
urTierT
qmedeba 
energia 
kvleva
aRmoCena 
Teoria 
kanoni 
teqnologia
mdgradi 
ganviTareba

fiz.
sab.2.

sxeulTa urTierTqmedebaze da urTierTqmedebis Sedegebze argumen-
tirebuli msjeloba; 

fiz.
sab.3.

energiis saxeebis daxasiaTeba da maT urTierTgardaqmnaze argumen-
tirebuli msjeloba.

mimarTuleba: mecnieruli kvleva-Zieba
moswavlem unda SeZlos

fiz.
sab.4.

fizikuri movlenebis Seswavlis mizniT kvlevis (cda, eqsperimenti) 
dagegmva (hipoTezebis SemuSaveba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proceduris, monacemebis aRricxvis 
formebis gansazRvra, saTanado resursebis SerCeva);

fiz.
sab.5.

fizikuri procesebisa da kanonzomierebebis kvlevisaTvis saWiro pro-
cedurebis ganxorcieleba (dakvirveba, gazomva, monacemebis aRricxva, 
Sesabamisi masalisa da aRWurvilobis adekvaturad gamoyeneba); 

fiz.
sab.6.

Tvisebrivi da raodenobrivi monacemebis sxvadasxva formiT (cx-
rilebiT, diagramebiT, grafikebiT da sxv.) Cawera da organizeba; 
monacemebis organizebisTvis informaciul-sakomunikacio teqnolo-
giebis gamoyeneba;

fiz.
sab.7.

monacemebis gaanalizeba da argumentirebuli msjelobis safuZvelze 
daskvnebis gamotana, cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

fiz.
sab.8.

modelebis Seqmna da gamoyeneba fizikuri movlenebis/ kanonzomiere-
bebis saCveneblad;

fiz.
sab.9.

cdisa da eqsperimentis dagegmvisa da Catarebisas usafrTxoebis wese-
bis dacva.

 
mimarTuleba: mecniereba da teqnologiebi
moswavlem unda SeZlos

fiz.
sab.10.

sabunebismtyvelo mecnierebebisa da teqnologiebis miRwevebis Sefase-
ba mdgradi ganviTarebis principebis TvalsazrisiT;

fiz.
sab.11.

sabunebismetyvelo mecnierebebisa da teqnologiebis miRwevebis 
yoveldRiurobasTan dakavSireba;

fiz.
sab.12.

sabunebismetyvelo mecnierebebis sxvadasxva profesiasTan dakavSireba.

„fiz.“ _ miuTiTebs sagans „fizika’’.
„sab.“ _ miuTiTebs sabazo safexurs.
„1“ _ miuTiTebs standartis Sedegis nomers.
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gakveTilis 
Tema dro

75 sT

 standartis Sedegebi

fizikuri movlenebi
 mecnieruli kvleva-Zieba mecniereba da  

teqnologiebi

fiz.
sab.1.

fiz.
sab.2.

fiz.
sab.3.

fiz.
sab.4.

fiz.
sab.5.

fiz.
sab.6.

fiz.
sab.7.

fiz.
sab.8.

fiz.
sab.9.

fiz.
sab.10.

fiz.
sab.11.

fiz.
sab.12.

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

Tavi1. 
fizika 
mecniereba 
bunebis 
Sesaxeb. 
bunebis 
Semecneba.

9

1.1 ratom 
unda 
viswavloT 
fizika?

1 + +

1.2. ma-
teria. 
nivTiereba. 
fizikuri 
sxeuli. 
fizikuri 
movlena. 
fizikuri 
sidideebi.

1 + + +

1.3. 
fizikur 
sidideTa 
gazomva. 
sazomi er-
Teulebi.

1 + + +

1.4. dak-
virveba. 
hipoTeza. 
eqsperimen-
ti.

1 + +

1.5. gamzomi 
xelsawyo-
ebi. danay-
ofis fasi.

1 + +

1.6. labo-
ratoriuli 
samuSao: 
sxeulis 
moculobis 
gansazRvra. 
pirdapiri 
da ara-
pirdapiri 
gazomvebi.

1 +

pirveli 
Tavis Sema-
jamebeli 
kiTxvebi da 
amocanebi.

1

Semajamebe-
li #1 
prezenta-
cia

1

sarezervo 
dro

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

Tavi 2. 
atomebi, 
molekule-
bi da maTi 
urTierTq-
medeba; 
difuzia da 
agregatu-
li mdgo-
mareobis 
cvlileba; 
masa da 
simkvrive.

14

2.1.niv-
Tierebis 
diskret-
uli age-
buleba.

1 + + + +

2.2. atomebi 
da moleku-
lebi.

1 + + +

2.3. difu-
zia.

1 + + + +

2.4. niv-
Tierebis 
Semad-
geneli 
nawilakebis 
urTierTq-
medeba.

1 + + + +

2.5. niv-
Tierebis 
agregatu-
li mdgo-
mareobebi.

1 + + + +

2.6. niv-
Tierebis 
airadi md-
gomareoba.

1 + + +

2.7. niv-
Tierebis 
Txevadi 
mdgomareo-
ba.

1 + + +

2.8. niv-
Tierebis 
myari mdgo-
mareoba.

1 + +

2.9. sxeu-
lis masis 
gazomva. 
praqtikuli 
samuSao.

1 + + + + +

2.10. niv-
Tierebis 
simkvrive.

1 + + +

2.11.amoca-
nis amoxsnis 
nimuSi

1 + + +

II Tavis Sema-
jamebeli 
kiTxvebi da 
amocanebi

1

Semajamebe-
li samuSao 
# 2

1

sarezervo 
dro

1
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gakveTilis 
Tema dro

75sT

 standartis Sedegebi

fizikuri movlenebi
 mecnieruli kvleva-Zieba mecniereba da  

teqnologiebi

fiz.
sab.1.

fiz.
sab.2.

fiz.
sab.3.

fiz.
sab.4.

fiz.
sab.5.

fiz.
sab.6.

fiz.
sab.7.

fiz.
sab.8.

fiz.
sab.9.

fiz.
sab.10.

fiz.
sab.11.

fiz.
sab.12.

Tavi 3. Tanabari moZ-
raoba

17

3.1 moZraoba 1 + +

3.2 sxeulis gadatani-
Ti moZraoba. nivTieri 
wertili

1 + +

3.3 nivTieri wertilis 
mdebareobis gansaz-
Rvra. aTvlis sistema

1 + +

3.4 moZraobis traeqto-
ria, gavlili manZili. 
gadaadgileba

1 + + +

3.5 skalaruli da 
veqtoruli sidideebi. 
moqmedebebi veqtore-
bze

1 + + +

3.6 laboratoriuli 
samuSao. jgufuri 
muSaoba.

1 + + + + +

3.7 Tanabari moZraoba 1 + +

3.8 Tanabari moZraobis 
siCqare

1 + +

3.9 sxeulis mdebareo-
bis gansazRvra wrfivi 
Tanabari moZraobisas

1 + +

3.10 wrfivi Tanabari 
moZraobis grafikebi.

1 + +

3.11 gadaadgilebis 
da siCqaris Sekrebis 
wesebi.

1 + + +

3.12 araTanabari 
moZraoba. saSualo 
siCqare.

1 + + +

3.13 amocanis amoxsnis 
nimuSi

1 + + +

mesame Tavis Semajamebe-
li kiTxvebi da amo-
canebi

2

Semajamebeli samuSao 
#3

1

sarezervo dro 1
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gakveTilis 
Tema dro

75sT

 standartis Sedegebi

fizikuri movlenebi
 mecnieruli kvleva-Zieba mecniereba da  

teqnologiebi

fiz.
sab.1.

fiz.
sab.2.

fiz.
sab.3.

fiz.
sab.4.

fiz.
sab.5.

fiz.
sab.6.

fiz.
sab.7.

fiz.
sab.8.

fiz.
sab.9.

fiz.
sab.10.

fiz.
sab.11.

fiz.
sab.12.

Tavi 4. 
Zala da wneva

30

4.1 inercia 1 + + + +

4.2 sxeulTa urTierTq-
medeba

1 + + + +

4.3 Zala 1 + + + +

4.4 Zala veqtoruli 
sididea. Zalis grafi-
kuli gamosaxva.. 

1 + + + +

4.5 simZimis Zalam-
soflio mizidulobis 
Zalis gamovlena

1 + +

4.6 laboratoriuli 
samuSao — simZimis 
Zalis gazomva

1 + + + + +

4.7 erTi wrfis gas-
wvriv moqmedi Zalebis 
Sekreba. tolqmedi Zala

1 + + + + +

4.8 drekadobis Zala. 1 + + + +

4.9 drekadobis Zalis 
modulis gamoTvla

1 + + + + +

4.10 xaxunis Zala 1 + + + + +

4.11 laboratoriuli 
samuSao. srialis xax-
unis Zalis Seswavla. 
xaxunis
koeficienti.

1 + + + + +

4.12 amocanis amoxsnis 
nimuSi

1 + + +

meoTxe Tavis pirveli 
nawilis Semajamebeli 
kiTxvebi da amocanebi

2

Semajamebeli samuSao 
#4

1
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gakveTilis 
Tema dro

75sT

 standartis Sedegebi

fizikuri movlenebi
 mecnieruli kvleva-Zieba mecniereba da  

teqnologiebi

fiz.
sab.1.

fiz.
sab.2.

fiz.
sab.3.

fiz.
sab.4.

fiz.
sab.5.

fiz.
sab.6.

fiz.
sab.7.

fiz.
sab.8.

fiz.
sab.9.

fiz.
sab.10.

fiz.
sab.11.

fiz.
sab.12.

4.13 myari sxeulebis 
mier warmoebuli wneva.

1 + +

4.14 airis wneva 1 + + +

 4.15 wnevis gadacema 
airebsa da siTxeebSi. 
paskalis kanoni

1 + + +

4.16 hidravlikuri 
manqana

1 + +

4.17 siTxis wneva. 1 + + +

4.18 ziarWurWeli 1 + + +

4.19 atmosferuli wneva 1 + + +

4.20 amomgdebi Zala 1 + + + +

4.21 amocanis amoxsnis 
nimuSi.

1 + + +

meoTxe Tavis meore 
nawilis Semajamebeli 
kiTxvebi da amocanebi

2

Semajamebeli samuSao 
#5

1

sarezervo dro 3
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standartis Sedegebis miRwevisa da Sinaarsis urTierTkavSiris matrica.  
maswavleblis wignis gamoyenebis wesi

meSvide klasis fizikis maswavleblis wigni Sedgeba saswavlo Temisagan
wliuri Temebis farglebSi gamoiyofa sagnobrivi sakiTxebi. 
sagnobrivi sakiTxebis meSveobiT xdeba cnebis Sinaarsis gaazreba da gadamuSaveba, 

Semdeg gTavazibT sakvanZo SekiTxvebs, kompleqsuri davalebebis nimuSebs.
aqtivobebi dagegmilia codnis aTvisebis, ganmtkicebisa da Sejamebis, analizis 

mizniT. maswavleblis wignSi mocemuli gakveTilis gegmebi efuZneba swavlebis samfazian 
models.

pirveli etapi (faza) yovelTvis momzadebis etapia, aq xdeba wina codnis gaaqtiureba, 
axal TemasTan dakavSirebuli maprovocirebeli kiTxvebis dasma, moswavleTa azris mos-
mena, nabij- nabij svla pasuxamde,

amis Semdeg iwyeba cdis, eqsperimentis dagegmva, Sesasrulebeli qmedebebis gawera, 
sWiro masalebis mobilizeba, cdis Tanmimdevrobis aRwera.maswavlebeli exmareba moswav-
leebs gamoTqmuli mosazrebebis Sejerebasa da SeTanxmebaSi.

meore faza aris dakvirveba, cda,eqsperimenti an amocanis amoxsna. 
mesame etapze ganixileba Sesrulebuli samuSao, maswavlebeli warmarTavs saubars, 

diskusias, exmareba moswavleebs axsnan dakvirvebis Sedegebi. aqve xdeba moswavleTa 
muSaobis Sefaseba da rekomendaciebis micema.

Sefaseba mimdinareobs indikatorebze, kriteriumebze dayrdnobiT.
Sefasebis indikatorebi standartis Sedegebidan gamomdinareobs da aCvenebs, ra unda 

SeZlos moswavlem konkretuli Temis farglebSi. sxva sityvebiT, indikatorebi warmoad-
gens konkretul TemaSi realizebul Sedegebs. indikatorebSi dakonkretebulia codnis 
is savaldebulo minimumi, romelsac moswavle Temis farglebSi unda daeuflos. Sefase-
bis indikatorebze dayrdnobiT yalibdeba kriteriumebi Sefasebis rubrikebisTvis.

maswavlebels SeuZlia TviTonac moifiqros Tematuri sakvanZo SekiTxvebi sakuTari 
pedagogiuri praqtikis gaTvaliswinebiT ise, rom moaxdinos:

•	 moswavlis winarecodnis gaaqtiureba, cnobismoyvareobis gaRviveba, provocire-
ba axali codnis SesaZenad;

•	 saswavlo Temis Sedegze orientirebulad swavla-swavlebis uzrunvelyofa; 
•	 Temis swavla-swavlebis procesSi Sualeduri bijebis/etapebis gansazRvra da 

organizeba. 
•	 asakobrivi Taviseburebebi da moswavleze orientirebuli midgomebi

me-7 klasis moswavle imyofeba mozardobis xananaSi _ es aris periodi, bavSvobasada 
mowifulobas Soris. mozardi cdilobs pasuxi gasces kiTxvebs : vin var me da ra adgi-
li mikavia sazogadoebaSi? arCeul faseulobebs, interesebs da dasaxul miznebs myari 
pirovnuli identificireba moaqvT (bavSvis ganviTareba. lora berki .2010 Child Develop-
ment, Laura E. Berk, 7 ) rogorc Sveicarieli fsiqologi Jan piaJe Tvlis am etapze moswav-
leebi ZiriTadad omyofebian kognituri ganviTarebis formaluri operaciebis etapze. 
igi iwyeba 11 wlidan da zrdasrul asakamde grZeldeba. mas sxvanairad abstraqtuli az-
rovnebis periodsac uwodeben. am periodSi viTardeba da ixveweba maRali donis saazrov-
no unar-Cvevebi. am asakSi mozards SeuZlia hipoTezebis SemuSaveba, SesaZlo faqtorebis 
gansazRvra, daskvnebis gamotana ise, rom msjelobis sagani pirdapir realobidan ar 
iyos aRebuli. Jan piaJe maswavleblebs urCevs: yuradReba gaamaxvilon moswavleTa az-
rovnebis procesze da ara mxolod mis Sedegze. maswavlebelma moswavles mxolod pasuxi 
ki ar unda Seumowmos, aramed daadginos, ra gonebrivi procesebi gamoiyena man am pasuxis 
misaRebad. saswavlo procesebi mxolod maSin aris efeqtiani, rodesac emyareba bavSvTa 
arsebuli kognituri ganviTarebis dones. 

Tu klasSi aris specialuri saganmanaTleblo saWiroebis mqone moswavle, maswavle-
belma mas unda gaumartivos micemuli davaleba, winaswar dagegmos misTvis daZlevadi 
aqtivobebi. aseve sasurvelia, pedagogi gaecnos „inkluziuri ganaTlebis gzamkvlevs 
maswavleblebisTvis“ aseve broSuras „hiperaqtivoba da yuradRebis deficiti“.
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bavSvis mowifulobaSi gadasvlis procesi metad rTuli da mravalferovania.gamoc-
dilma pedagogebma kargad ician, rom yvela mozardi erTnairi ar aris da moswavleTa 
didi nawili mSvidi xasiaTiT, swavlisadmi interesiT, kargi discipliniT gamoirCeva, 
zogierT SemTxvevaSi ki agznebisa da Sekavebis procesebi ar aris gawonasworebuli da 
mozardis agzneba mniSvnelovnad Warbobs Sekavebas. refleqsuri, moazrovne da gamWriaxi 
maswavlebeli yovelTvis ganixilavs situacias da aanalizebs rogorc moswavlis, aseve 
sakuTar qmedebas da iTvaliswinebs mas imisaTvis, rom gaaumjobesos swavlebis proce-
si. swavleba yovelTvis `unda Seesabamebodes amocanas, dros, adgils, monawileebs da 
Sinaarss, swavleba Zalian kompleqsuria, icvleba am Taviseburebebis mixedviT, yoveli 
axali klasisTvis axlis mofiqrebaa saWiro (Leinhardt, 2001, p. 334).

moswavlis unaris miuxedavad maT swavlaSi mSoblebis CarTva aviTarebs moswav-
leebis akademiur motivacias. mSoblis CarTuleba SesaZloa iyos rogorc moswavlis 
miRwevebisTvis Tvalyuris devneba, aseve maswavlebelTan kontaqti (Hill & Taylor, 2004).
maswavleblebisTvis mocemul meTodur saxelmZRvaneloze muSaobisas Cven aqtiurad vi-
TanamSromleT fsiqologebTan. daveyrdeniT swavlebis konstruqtivistul meTods dif-
erencirebuli swavlebis arsis gaTvaliswinebiT.

gaviTvaliswineT ra fsiqologebis rCevebi, saswavlo procesSi sami sxvadasxva tipis 
testis gamoyeneba gadavwyviteT.

•	 miRwevis Semajamebeli testi, romelic gviCvenebs, ra iswavla da ra icis saswav-
lo Temis dasrulebis Semdeg.

•	 diagnostikuri testi, romelic gamoavlens moswavlis Zlier da sust mxareebs, 
konkretuli sakiTxis swavlebis dawyebamde arsebul winawar saWiro codnas.

•	 cdis Catarebisa da aRweris unar-Cvevebis testi, romelic gviCvenebs, Tu ram-
denad srulad iyenebs moswavle sakuTar SesaZleblobebs saswavlo procesSi 
warmatebebis misaRwevad, sakiTxis yovelmxriv gasaazreblad.

swavlebis Tanamedrove meTodebi da swavlis strategiebi

swavlebis meTodi aris maswavleblis mizanmimarTuli qmedeba moswavleebSi Sesabamisi 
kompetenciis gansaviTareblad.

swavlebis meTodis SerCevisas maswavlebelma unda gansazRvros gakveTili smizani da 
savaraudo Sedegi _ ra unda icodes da risi gakeTeba SeZlos.

swored Sedegzea damokidebuli rogorc kursis Sinaarsi, aseve swavlebis meTodebic.
aqtivobas daesmis kiTxva: ras vakeTeb? magaliTad, maswavlebeli klasTan erTad Sei-
muSavebs jgufuri muSaobis wesebs. xolois, rasac daesmis kiTxva: rogorvakeTeb? (e.i. 
ra didaqtikuri xerxiT vaxorcieleb am aqtivobas?) _ meTodia

(sofiko lobJaniZe,16 maisi, 2012 http://mastsavlebeli.ge)
moswavlis wignSi, ZiriTad saxelmZRvaneloSi masala isea mowodebuli, rom maswavle-

belma SeZlos Semdegi strategiebis gamoyeneba:
•	 kognitur strategiebis, romelTa saSualebiTac moswavle codnas moipovebs, 

gadaamuSavebs, gaaanalizebs, kritikulad Seafasebs, gonebaSi CaibeWdavs, saW-
iroebis SemTxvevaSi gamoixmobs da sxvadasxva situaciaSi iyenebs. moswavlisu-
nari, gamoitanos daskvna imis Taobaze, radarogori swavla dagegmos sakuTari 
TviTganviTareba, metakognituri strategiaa;

•	 problemaze orientirebuli swavleba, proeqtebiT swavla;
•	 resursebis moxmareba _ eleqtronuli resursebis gamoyeneba;
•	 TanamSromlobiTi swavlebis, magaliTad, jgufuri muSaoba, diskusiebi, urT-

ierTswavleba da sxv;
•	 swavlis emociur-motivaciuri strategiebic, romlebic swavlis process muxtsa 

da energias aZlevs.

moswavleze orientirebuli saswavlo procesi unda efuZnebodes
sayovelTao tolerantobas _ yvela adamians aqvs raRac talanti.
unikalurobas _ TiToeuli adamiani aris gansxvavebuli, masSi aris „raRac“ gansa-

kuTrebuli rogorc SesaZleblobiT aseve miznebiT, es „raRac~ unda aRmoaCino.
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cvlilebebis gardauvalobas _ Tu gvinda, rom moswavleSi rame SevcvaloT unda dav-
eyrdnoT mis Zlier mxares. 

urTierTpativiscemas _ maswavlebeli da saskolo garemo xels unda uwyobdes 
pirovnebis dadebiTi konteqstis warmoCenas da gansxvavebulobis mimReblobas. 

saswavlo resursebis gamoyeneba

swavlebis sxvadasxva etapze maswavlebels sWirdeba, gascdes saxelmZRvanelos Car-
Coebs. Seqmnas sakuTari saswavlo resursi an gamoiyenos sxvisi Seqmnili. aq igulisxmeba 
ara saxelmZRvanelo, aramed garkveuli saxis damatebiTi masala, romelic SesaZloa das-
Wirdes maswavlebels swavlebis ama Tu im etapze.

konkretul jgufze morgeba, romelic emsaxureba mis xelT arsebuli saxelmZRvane-
los modificirebas da gamdidrebas. saxelmZRvanelosTan muSaobis SemTxvevaSi maswav-
lebels aqvs Tavisuflad moqmedebis ufleba, anu masS euZlia:

•	 daamatos damatebiTi savarjiSoebi ukve arsebul aqtivobebs;
•	 gamotovos is aqtivobebi Tu savarjiSoebi, romlebic ver akmayofilebs misi mos-

wavleebis saWiroebebsa Tu moTxovnilebebs;
•	 Caanacvlos saxelmZRvaneloSi mocemuli masala sxva damatebiTi Tu avTenturi 

masaliT;
•	 Secvalos aqtivobebis organizaciuli struqtura, mag., wyvilebi, jgufebi Tu 

mTeli klasi.
resursma unda ubiZgos da gezi misces moswavleebs swavlis unarebisa da strate-

giebis gansaviTareblad da dasaxvewad, man moswavles sakiTxSi CaRrmavebis saSualeba 
unda misces.

(http://mastsavlebeli.ge/uploads/resursebi/resursi%20bochorishvili.pd)

laboratoriaSi usafrTxod muSaoba

sasurvelia wlis dasawyisSi erT-erT gakveTilze ganxiluli iyos moswavleTa usa-
frTxoebis sakiTxebi da maTTan erTad Sedges gakveTilze moqmedi wesebis nusxa, romel-
sac xels moawers rogorc TiToeuli moswavle, aseve maswavlebeli. 

imsjeleT moswavleebTan erTad aseTi tipis piqtogramebis, gamafrTxilebeli niSne-
bis, mniSvnelobaze. dasviT kiTxvebi diskusiisTvis, ra saxis saSiSroebebze miuTiTebs 
TiToeuli piqtograma? ras niSnavs is?

 rogor SemiZlia mosalodneli safrTxis acileba?
mocemuli niSnakebis mniSvneloba _ feTqebad saSiSi, radiaciuli, toqsikuri, mJava, 

advilad aalebadi da sxva ganixileT usafrTxoebis niSnebi, piqtogramebis mniSvnelobe-
bi eleqtronuli resursis daxmarebiT.
https://learningapps.org/1106046

 aseve unda imsjeloT:
•	 nebismieri laboratoriuli samuSaos Sesrulebis win mosalodnel safrTxeze da 

misi Tavidan acilebis gzebze;
•	 eqsperimentis, cdis Sesruleba daiwye mxolod mas Semdeg, rac darwmundebi, rom 

SegiZlia misi usafrTxod ganxorcieleba;
•	 laboratoriaSi imuSave maswavleblis mier mocemuli instruqciis Sesabamisad;
•	 gaxsovdes, rom laboratoriaSi akrZalulia sirbili, xmauri, Wama,xelsawyoebis 

unebarTvod CarTva qselSi;
•	 saWiroebis SemTxvevaSi gamoiyene personaluri nivTebi: xelTaTmani, saTvale da 

sxva;
•	 cdis dasrulebis Semdeg moawesrige gamoyenebuli xelsawyoebi. 

zogjer SesaZloa cda Catardes sademonstracio magidaze da ara jgufSi.
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gakveTilebis gegmebi

Tavi1. fizika _ mecniereba bunebis Sesaxeb  
bunebis Semecneba

mizani: moswavleebma gaiazron fizikis sagnis mniSvneloba da ganasxvavon fizikuri 
sxeuli, movlena da sidide. gaacnobieron sagnis Seswavlis meTodebi. gaecnon zogierT 
fizikur sidides, mis gasazomad saWiro xelsawyos da gazomvis xerxebs. 

Temis farglebSi gamoyenebuli cnebebi da terminebi:  materia, nivTiereba, fizikuri 
sxeuli, fizikuri movlena, fizikuri sidideebi, dakvirveba, hipoTeza, eqsperimenti, da-
nayofis fasi, pirdapiri da arapirdapiri gazomvebi.

miznebisa da Sinaarsis ruka

Tavi Tema standartis Sesabamisi indikatorebi
mkvidri

warmodgenebi
dro

1 2 3 4 5

T
av

i 
1.

 f
iz

ik
a 

me
c

ni
er

eb
a 

bu
ne

bi
s 

Se
sa

xe
b.

 b
u

ne
bi

s 
Se

me
c

ne
ba

.  
9 

sT

1.1 ratom 
unda 
viswavloT 
fizika?

fiz.sab.9. cdisa da eqsperimentis dagegmvisa 
da Catarebisas usafrTxoebis wesebis dacva.

fiz.sab.10. sabunebismtyvelo mecnierebebisa da 
teqnologiebis miRwevebis Sefaseba mdgradi 
ganviTarebis principebis TvalsazrisiT;

fizika — mecniereba bunebis Sesaxeb;
fizika exmareba adamians gaium-
jobesos yoveldRiuri cxovreba, 
igrZnos Tavi ufro daculad, dai-
kmayofilos cnobismoyvareoba.

1

1.2. mate-
ria. niv-
Tiereba. 
fizikuri 
sxeuli. 
fizikuri 
movlena. 
fizikuri 
sidideebi.

fiz.sab.1. materiis daxasiaTeba misi fiziku-
ri Tvisebebis mixedviT;
fiz.sab.4. fizikuri movlenebis Seswavlis 
mizniT kvlevis (cda, eqsperimenti) dagegmva 
(hipoTezebis SemuSaveba, damokidebuli da 
damoukidebeli cvladebis gansazRvra, kv-
levis proceduris, monacemebis aRricxvis 
formebis gansazRvra, saTanado resursebis 
SerCeva);

fiz.sab.10. sabunebismtyvelo mecnierebebi-
sa da teqnologiebis miRwevebis Sefaseba 
mdgradi ganviTarebis principebis Tvalsaz-
risiT;

nebismier sagans fizikuri sxeuli 
ewodeba;
fizikuri sxeuli Sedgeba nivTiere-
bisgan;
materia — yvelaferi, rac Cven 
garSemoa. materiis ori forma arse-
bobs: nivTiereba da veli;
fizikuri movlena — materiis nebi-
smieri cvlileba nivTierebis cvli-
lebis gareSe;
fizikuri sidide — fizikuri sxeu-
lis an fizikuri movlenis ricxviTi 
mniSvnelobiT gamoxatuli Tviseba.

1

1.3. 
fizikur 
sidideTa 
gazomva. 
sazomi er-
Teulebi.

fiz.sab.1. materiis daxasiaTeba misi fiziku-
ri Tvisebebis mixedviT;

fiz.sab.4. fizikuri movlenebis Seswavlis 
mizniT kvlevis (cda, eqsperimenti) dagegmva 
(hipoTezebis SemuSaveba, damokidebuli da da-
moukidebeli cvladebis gansazRvra, kvlevis 
proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.11. sabunebismetyvelo mecnierebebi-
sa da teqnologiebis miRwevebis yoveldRi-
urobasTan dakavSireba;

fizikuri sididis gazomva niSnavs 
mis Sedarebas erTeulad CaTvlil 
iseTive sididesTan;
fizikuri sididis Cawerisas, saW-
iroa moviyvanoT sididis aRmniS-
vneli simbolo, fizikuri sididis 
ricxviTi mniSvneloba da misi er-
Teuli;
fizikuri sidideebis didi da pa-
tara mniSvnelobebis Casawerad ga-
moiyeneba TavsarTebi.

1

1.4. dak-
virveba. 
hipoTeza. 
eqsperi-
menti.

fiz.sab.4. fizikuri movlenebis Seswavlis 
mizniT kvlevis (cda, eqsperimenti) dagegmva 
(hipoTezebis SemuSaveba, damokidebuli da 
damoukidebeli cvladebis gansazRvra, kv-
levis proceduris, monacemebis aRricxvis 
formebis gansazRvra, saTanado resursebis 
SerCeva);

fiz.sab.5. fizikuri procesebisa da kanon-
zomierebebis kvlevisaTvis saWiro proce-
durebis ganxorcieleba (dakvirveba, gazom-
va, monacemebis aRricxva, Sesabamisi masalisa 
da aRWurvilobis adekvaturad gamoyeneba); 

raime fizikur movlenaze dak-
virvebisas mecnieri xvdeba, rom 
saWiroa arsebuli codnis gaum-
jobeseba;
axali codnis miRebis meTodebi _ 
eqsperimentuli da Teoriuli; 
hipoTeza _ dakvirvebisas miRe-
buli monacemebis safuZvelze 
varaudis gamoTqma;
cda _ fizikuri movlenis mod-
elireba, hipoTezis dasabuTeba, an 
uaryofa.

1
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1 2 3 4 5

1.5. gamzomi 
xelsawyoebi. 
danayofis fasi.

fiz.sab.5. fizikuri procesebisa da 
kanonzomierebebis kvlevisaTvis saW-
iro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aR-
ricxva, Sesabamisi masalisa da aRWur-
vilobis adekvaturad gamoyeneba); 
fiz.sab.11. sabunebismetyvelo mecnier-
ebebisa da teqnologiebis miRwevebis 
yoveldRiurobasTan dakavSireba;

xelsawyos gazomvis zRvari — 
fizikuri sididis udidesi da um-
ciresi mniSvnelobebi, romlebic 
SeiZleba gavzomoT am xelsawyoTi;
skalis danayofis fasi — skalis min-
imaluri danayofis mniSvneloba;
gazomvis cdomileba — gazom-
vis dros daSvebul uzustoba. 
cdomileba ar SeiZleba gamzomi xe-
lsawyos danayofis fasze meti iyos;

1

1.6. laborato-
riuli samuSao: 
sxeulis mocu-
lobis gansaz-
Rvra. pirdapiri 
da arapirdapiri 
gazomvebi.

fiz.sab.4. fizikuri movlenebis Seswav-
lis mizniT kvlevis (cda, eqsperimen-
ti) dagegmva (hipoTezebis SemuSave-
ba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proce-
duris, monacemebis aRricxvis forme-
bis gansazRvra, saTanado resursebis 
SerCeva);

1

pirveli Tavis 
Semajamebeli 
kiTxvebi da amo-
canebi.

1

Semajamebeli 
#1 prezentacia

1

sarezervo dro 1

§1.1 ratom unda viswavloT fizika?

gTavazobT gakveTilis gegmis nimuSs, romelic SegiZliaT gamoiyenoT an SecvaloT 
Tqveni Sexedulebisamebr ise, rom SenarCunebuli iyos gakveTilis msvlelobis ZiriTadi 
konstruqtivistuli swavlebis samfaziani modeli. am meTodiT gakveTilis dagegmvisas:

•	 gansazRvreT gakveTilis mizani;
•	 SearCieT moswavlis motivaciis gazrdis da cnobismoyvareobis gaRvivebis xerx-

ebi;
•	 gansazRvreT axali masalis asaTviseblad saWiro moswavleTa winare codna da 

unar-Cvevebi;
•	 SearCieT winare codnis gasaaqtiurebeli SekiTxvebi da savarjiSoebi;
•	 SeadgineT iseTi davalebebi, rom moswavleebma SeZlon codnis konstruireba;
•	 gansazRvreT moswavleTa tipuri Secdomebi da SeimuSaveT rekomendaciebi maT 

gamosasworeblad;
•	 gansazRvreT kavSiri garemomcvel samyarosTan;
•	 moiyvaneT Sesaferisi cocxali da konkretuli magaliTebi, dausaxeleT uCveulo 

paradoqsuli faqtebi, romlebic gamoiwvevs gakvirvebas da daainteresebs maT;
•	 dagegmeT cdebi;
•	 gamoiyeneT plakatebi, manipulativebi, xelsawyoebi, sademonstracio cdebi ga-

kveTilis Casatareblad.
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1.1

gakveTilis Tema ratom unda viswavloT fizika?

klasi VII

moswavleTa raode-
noba

mizani moswavleebma sakuTar cxovrebiseul dakvirvebebze da maswav-
leblis moyvanil magaliTebze dayrdnobiT daadginon fizikis 
Seswavlis mniSvneloba da momavali perspeqtivebi.

esg-Sedegi indika-
torebi

fiz.sab.10.

gamoyenebuli 
meTodebi da strat-
egiebi 

minileqcia, gunduri muSaoba, prezentacia, urTierTSefaseba.

winare codna sakuTari dakvirvebebi cxovrebiseul movlenebze.

aqtivobebi/dro/or-
ganizebis forma

aqtivoba 1. saerTo-saklaso SekiTxvebi. 5 wT
ras akeTebT, rodesac axal garemoSi aRmoCndebiT?
rogori iyo pirvelyofili adamianis cxovreba?
 ras Seadgenda maTi sacxovrebeli garemo? riT ikvebebodnen? 
riTi Tbebodnen? ras saqmianobdnen? ra iyo maTi komunikaciis 
saSualeba?
aqtivoba 2. minileqcia. 5 wT
rogor daiwyo, zogadad, mecnierebis da maT Soris fizikis, 
rogorc bunebis mecnierebis, ganviTareba.
aqtivoba 3. diskusia. 10 wT
ra Secvala mecnierebisa da teqnikis progresma adamianis cx-
ovrebaSi?
bavSvebi cdiloben, warmoadginon Tanamedrove teqnikis 
mravalferovani miRwevebi. maswavlebeli Sesabamisi suraTebis 
daxmarebiT biZgs aZlevs maT fantazias. 
aqtivoba 4. jgufuri muSaoba. 10 wT
4-5 kacian jgufebad dayofa SemTxveviTobis principiT. 
davaleba: vTqvaT, aRmovCndiT ukacriel kunZulze, anu varT 
robinzon kruzos situaciaSi, ras moimoqmedebdiT? rogor 
moawyobdiT Tqvens virtualur kunZuls? SesaZlebelia sqema-
turi naxazis gamoyenebac. 
aqtivoba 5. urTierTSefaseba. 10 wT
moswavleebi TviTon afaseben TiToeuli jgufis pasuxs. 
aqtivoba 6. Sejameba. 5 wT
fizikis mecnierebis ganviTarebam bevri ocneba realobad aq-
cia. momavalSic bevri siurprizi gvelis. 
mecnierebis gareSe SeuZlebelia kacobriobis progresi.

resursebi saxelmZRvanelo, suraTebi

Sefaseba mimdinare ganmaviTarebeli komentari, urTierTSefaseba 5wT
Sefsebis rubrika ix. danarTi 1

rekomendaciebi sa-
Sinao davalebisTvis

paragrafis bolos mocemuli kiTxvebi da davalebebi 
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§1.2. materia. nivTiereba. fizikuri sxeuli. fizikuri movlena.  
fizikuri sidideebi

gakveTilis Tema materia. nivTiereba. fizikuri sxeuli. fizikuri movlena. fizikuri si-
dideebi

klasi VII

moswavleTa  
raodenoba

mizani moswavlem gaiazros cnebebi: fizikuri sxeuli, nivTiereba, materia, 
fizikuri movlena, fizikuri sidide, sworad moaxdinos mocemuli sxe-
ulebis, movlenebis da sidideebis klasifikacia.

esg-Sedegi fiz.sab.1,4,9,10

gamoyenebuli 
meTodebi da 
strategiebi 

gunduri muSaoba, cdebze dakvirveba

winare codna ras Seiswavlis fizika. rogor icvleboda garesamyaro da adamianis yo-
fa-cxovreba fizikis ganviTarebasTan erTad?

aqtivobebi/dro/
organizebis 
forma

aqtivoba 1. wyvilebSi muSaoba.10 wT
mizani: codnis gaaqtiureba.
maswavlebeli aZlevs cxrils saxelmZRvanelodan da sTxovs, Seavson moce-
muli cxrili, moifiqron da daamaton 5-5 magaliTi TiToeul grafas. 5 wu-
Tis Semdeg maswavlebeli amowmebs wyvilebis muSaobas. Semdeg svams kiTxvas: 
xom ar SeuZliaT iseTi movlenis dasaxelebac, romelic ar iqneba fizikuri 
movlena da avalebs TiToeul wyvils damatebiT moifiqron 5-5 aseTi ma
galiTi.
aqtivoba 2. cdebis Catareba 20 wT
mizani: fizikur movlenebze dakvirveba, Sedegis swori interpetacia da an-
alizi.
cda N1
maswavlebeli uCvenebs moswavleebs sinaTlis sxivis gardatexas( wylian 
WiqaSi fanqari ar Cans mTliani, TiTqos danawevrda) da ekiTxeba moswav-
leebs: sxva drosac xom ar SeuniSnavT msgavsi movlena, Tundac Cais dale-
visas an auzSi curvisas?
cda N2
cda rkinis naqlibisa da magnitis mizidvas Seexeba. maswavlebeli ekiTxeba 
moswavleebs, xom ar SeuniSnavT msgavsi movlena, Tundac tansacmlis gaxdi-
sas an Tmis davarcxnisas? maswavlebeli ekiTxeba moswavleebs: ratom var-
deba burTi miwaze? pasuxis mosmenis Semdeg igi ganmartavs, rom dedamiwis 
garSemo arsebuli veli, sxeulebis vardnas iwvevs. es aris TvaliT uxilavi 
materia, romelic zemoqmedebas axdens sxeulebze. msgavsi veli iqmneba da-
muxtuli sxeulebisa da magnitis garSemoc.
cda N3
cda exeba fizikuri sididis gazomvas da Sedarebas: moswavleebi adareben 
sxvadasxva zomis sagans. iyeneben terminebs: didi, mcire, meti, naklebi, 
toli.
aqtivoba 3 xelsawyoebis gacnoba. 10 wT
mizani: fizikuri sidideebis sazom xelsawyoebze dakvirveba, gamoyenebis 
miznebis dadgena.
maswavlebeli moswavleebs uCvenebs zogierTi fizikuri sididis sazom xe-
lsawyoebs: saxazavi, saswori, Termometri, saaTi, wamzomi, menzura, qviSis 
saaTi, dinamometri, metronomi, transportiri... bavSvebi azusteben, rome-
li xelsawyo ra SemTxvevaSi gamoiyeneba.

resursebi saxelmZRvanelo, fanqari, Wiqa, magniti, rkinis naqlibi, saxazavi, saswori, 
Termometri, saaTi, wamzomi, menzura, qviSis saaTi, dinamometri, metro-
nomi, transportiri.
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Sefaseba ganmaviTarebeli Sefaseba, rubrikebiT danarTi 1.   5 wT.
Sefsebis rubrika ix. danarTi 1

rekomenda-
ciebi saSinao 
davalebisTvis

paragrafis boloSi mocemuli kiTxvebi da amocanebi

§1.3. fizikuri sidideebis gazomva, sazomi erTeulebi

gTavazobT gakveTilis gegmis sqemas

fizikisa da maTematikis integrirebuli gakveTili 

gakveTilis Tema fizikuri sidideebis gazomva, sazomi erTeulebi

mizani moswavlem SeZlos fizikuri sididis ricxviTi mniSvnelobis gansaz-
Rvra, sazomi erTeulis SerCeva. 

esg-Sedegi fiz.sab.1,4,11.

gamoyenebuli meTodebi 
da strategiebi: 

frontaluri SekiTxvebi, interaqtiuli gamokiTxva, konstruqcivis-
tuli meTodi.

winare codna materia, nivTiereba, fizikuri sxeuli,fizikuri movlena. fizikuri 
sidideebis saxelwodebebi da ganmartebebi.

aqtivobebi/dro/organi-
zebis forma

aqtivoba 1. interaqtiuli gamokiTxva.10 wT.
maTematikis saskolo kursidan gavimeoroT, ras ewodeba marTkuTxe-
di? kvadrati? paralelepipedi? risi tolia marTkuTxedis farTo-
bi? kvadratis farTobi? paralelepipedis moculoba? ras ewodeba 
a ricxvis naturalurmaCvenebliani xarisxi? rogor xdeba erTnair 
fuZiani xarisxebis gamravleba? gayofa?
rogor xdeba xarisxis axarisxeba? ras ewodeba a ricxvis uaryofiTi 
xarisxi? ganvixilavT konkretul magaliTebs.
daasaxeleT is fizikuri sidideebi, romelTa gazomva da Sedareba 
SegiZliaT? 
wignSi moyvanili leqsis mixedviT, romeli fizikuri sididiT daaxa-
siaTa avtorma Coxa? 
ras niSnavs 7 mtkaveli? romelia aq sazomi da romelia ricxviTi 
mniSvneloba?gavzomiT fizikuri sidide niSnavs mis Sedarebas er-
Teulad CaTvlil iseTive sididesTan. fizikuri sididis Cawerisas 
saWiroa moviyvanoT sididis aRmniSvneli simbolo, fizikuri sididis 
ricxviTi mniSvneloba da erTeuli. 
aqtivoba 2. problemuri kiTxva.10 wT
ra aris mouxerxebeli am gazomvisas? 
ra ganapirobebs sxvadasxva fizikuri sididis gansxvavebuli er-
TeulebiT gazomvas?
ram gamoiwvia erTiani sistemis Seqmnis saWiroeba?
fizikuri sidideebis SI sistemis erTeulebis gacnoba.
aqtivoba 3. TavsarTebis mniSvneloba. 5 wT
fizikuri sidideebis didi da patara mniSvnelobebis Casawerad ga-
moiyeneba TavsarTebi maswavlebeli ganumartavs moswavleebs mili, 
kilo da sxva TavsarTebs (sasurvelia, slaidis saxiT vaCvenoT klass 
saTanado cxrilebi).
aqtivoba 4. damoukidebeli muSaoba. 15 wT
axsnili masalis ganmtkiceba savarjiSoebiT. SesaZlebelia dafasTan 
muSaoba da individualurad damoukidebeli davalebis micema.
magaliTad:

1sm= 
1

100
m = 10-2  m

1sm2 = (10-2 m)2 = 10-4m2

1sm3 =(10-2 m)3 =10-6m3

 aqtivoba 5. Sejameba-Sefaseba. 5 wT
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resursebi saxelmZRvanelo, cxrilebi, kompiuteri, slaidebi

Sefasebis kriteriumebi damoukidebeli muSobis dros erTeulebis sworad gadayvana di-
didan patara da pataridan did erTeulebSi.

rekomendaciebi saSinao 
davalebisTvis

paragrafis boloSi mocemuli kiTxvebi da amocanebi

saSinao davalebaSi arsebuli cxrili:

1km= 103m 104dm 105sm 106mm 109mkm 1012nm 1012pm
1dm= 10-4km 10-1m 10sm 102mm 105mkm 108nm 1011pm
1sm= 10-5km 10-1dm 10-2m 10mm 104mkm 107nm 1010pm
1mm= 10-6km 10-2dm 10-1sm 10-3m 103mkm 106nm 109pm
1mkm= 10-9km 10-5dm 10-4sm 10-3mm 10-6m 103nm 106pm
1nm= 10-12km 10-8dm 10-7sm 10-6mm 10-3mkm 10-9nm 103pm
1pm= 10-15km 10-11dm 10-10sm 10-9mm 10-6mkm 10-3nm 10-12m

§1.4. dakvirveba, hipoTeza, eqsperimenti

gakveTilis Tema dakvirveba, hipoTeza, eqsperimenti

mizani  moswavlem SeZlos fizikur movlenaze dakvirvebisas arsebuli 
codnis gaRrmaveba, axali codnis miRebis eqsperimentuli da Te-
oriuli meTodebis mniSvnelobis danaxva. dakvirvebisas miRebuli 
monacemebis safuZvelze varaudis gamoTqma (hipoTezis Camoyal-
ibeba), fizikuri movlenis modelireba cdis meSveobiT, hipoTezis 
dasabuTeba an uaryofa.

esg-Sedegi fiz.sab. 4,5.12

gamoyenebuli meTodebi 
da strategiebi

diskusia, minileqcia, cda

winare codna ra aris fizikuri movlena, romel fizikur sidideebs icnobT? ras 
niSnavs fizikuri sididis gazomva.

aqtivobebi/dro/organi-
zebis forma

aqtivoba 1. diskusia 15 wT
mizani: winare codnis gaaqtiureba, interesis aRZvra,
rogor gesmiT cneba kvleva? fizikuri kvleva?
maswavlebeli azustebs, rom fizikaSi kvleva emyareba bunebis 
kanonebis Semecnebis or ZiriTad meTods _ dakvirvebas da cdas.
aqtivoba 2. minileqcia 5 wT
mizani: informaciis miwodeba Temaze: leonardo da vinCi.
leonardo da vinCis dakvirvebis Sedegebi. 
galileo galilei _ pirveli eqsperimentatori (vuCvenebT moswav-
leebs slaidebs). 
aqtivoba 3. cda 15 wT
mizani:kvleviTi unarebis ganviTareba.
garkveuli ideis Semowmebis sademonstraciod vatarebT saxelmZ-
RvaneloSi aRweril cdas. viniSnavT Sedegebs da vmsjelobT Cveni 
hipoTezis marTebulobaze.
 Semdeg vekiTxebiT moswavleebs: xom ar gauCnda romelimes raime 
idea, romlis Semowmebasac SevZlebT? Tu SesaZlebelia, klasSi va-
tarebT Sesabamis cdas an saSinao davalebad vaZlevT, Seamowmon Ta-
vianTi ideis WeSmariteba. 
aqtivoba 4. Sejameba 10 wT 
paragrafis bolos dasmuli sakontrolo kiTxvebiT miRebuli cod-
nis Sejameba. hipoTezis Semowmeba _ dakvirvebasTan erTad adami-
anebi TviTon axdendnen xelovnurad Seqmnil pirobebSi TavianTi 
varaudis Semowmebas.

resursebi saxelmZRvanelo, rveuli, fanqari, kalami, kompiuteri, burTi, erTi 
metris sigrZis ficari, transportiri, saaTi, patara burTula.
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Sefasebis kriteriumebi cdis organizeba, Sedegebis Cawera, daskvnis gakeTeba,Tematuri 
cdisTvis axali ideis mofiqreba. 
Sefsebis rubrika ix. danarTi 1

rekomendaciebi saSinao 
davalebisTvis

paragrafis bolos mocemuli amocanebi.
prezentaciebi

sasurvelia maswavlebelma winaswar moamzados saprezentacio masala leonardo da 
vinCisa da galileo galileis moRvaweobis Sesaxeb, romelSic ganixilavs, Tu rogor 
swavlobda leonardo da vinCi frinvelTa frenis Taviseburebas. aCvenos misi Canaxatebi 
da SeniSvnebi, romelic safren aparats exeba. man pirvelma mogvca frenis Teoriuli 
dasabuTeba. haerze mZime aparatebis _ vertmfrenis da paraSutis Seqmnis idea. radgan 
arsebobs frinveli, wylis siRrmeSi curaven Tevzebi, delfinebi... e.i adamianmac unda 
SeZlos msgavsi aparaturis Seqmna. am ideis dadasturebaa Tanamedrove TviTmfrinavebi 
da wyalqveSa navebi. radgan arsebobs dedamiwis bunebrivi Tanamgzavri, Seqmnilia xe-
lovnuri Tanamgzavric. SesaZlebelia, maswavlebelma moswavleebs daavalos am Temaze 
prezentaciis gakeTeba da erTi gakveTili miuZRvnas fizikisa da xelovnebis integrire-
bul gakveTils.

rogorc viciT, samodelo gakveTili SeiZleba iyos oTxi tipis: integrirebuli, 
problemaze orientirebuli, gamWoli kompetenciebis ganviTarebaze orientirebuli da 
inovaciuri.

Sefaseba:  TviTSefasebisa da urTierTSefasebis sqema  

kriteriumebi 1-2
 dabali

3-4
saSualoze 

dabali

5-6
saSualo

7-8
saSualoze 

maRali

9-10
maRali

sagakveTilo 
procesSi mos-
wavlis aqti-
uroba, mosmenis 
kultura, eTi-
kuri normebis 
dacva

pasiuria, 
ar aris 
CarTuli 
sagakve-
Tilo 
procesSi, 
ar usmens 
mosaubres, 
ar icavs 
eTikur 
normebs.

sagakveTilo 
procesSi nawi-
lobrivaa Car-
Tuli, uWirs 
yuradRebis 
koncentri-
reba, ver 
icavs eTikur 
normebs.

sagakveTi-
lo pro-
cesSi naw-
ilobrivaa 
CarTuli, 
iSviaTad 
usmens 
mosaubres, 
ver icavs 
eTikur 
normebs.

gakveTil-
ze umetesad 
aqtiuria, 
mobilizebu-
lia da usmens 
mosaubres, 
icavs eTikur 
normebs.

aqtiuria 
mTeli ga-
kveTilis 
ganmavlobaSi, 
mobilizebu-
lia da usmens 
mosaubres, 
icavs eTikur 
normebs.

mocemuli 
informaciis Se-
jamebis unari, 
jgufSi muSaoba

ver 
ajamebs 
wakiTxul 
infor-
macias, 
jgufSi 
muSaobisas 
pasiuria.

nawilo-
briv ajamebs 
wakiTxul 
informacias, 
ar an ver Ta-
namSromlobs 
mewyvilesTan.

nawi-
lobriv 
ajamebs 
wakiTxul 
informa-
cias, zog 
SemTxveva-
Si wvlil-
ic Seaqvs 
jgufis 
muSaobaSi.

kargad ajamebs 
wakiTxul 
informacias, 
Seaqvs wvlili-
jgufis muSao-
baSi.

ajamebs da 
aanalizebs 
wakiTxul 
informacias, 
mniSvnelova-
nia misi wvli-
li jgufis 
muSaobaSi

 §1.5. gamzomi xelsawyoebi. danayofis fasi

mizani: moswavlem SeZlos mocemuli sazomi xelsawyos gazomvis zRvris dadgena, min-
imumis da maqsimumis gansazRvra.

skalis danayofis fasis _ skalis minimaluri danayofis mniSvnelobis gansazRvra da 
gazomvis cdomilebis anu gazomvis dros daSvebuli uzustobis Sefaseba. 

esg-Sedegi: fiz.sab. 5,11.
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gamoyenebuli meTodebi da strategiebi: xelsawyoebis demonstrireba, dakvirveba, in-
dividualuri da jgufuri muSaoba.

winare codna. ra simboloTi aRiniSneba masa, sigrZe, dro, farTobi, moculoba? ras 
niSnavs gavzomoT fizikuri sidide? rogor gesmiT metruli sistemis TavsarTebis mniS-
vneloba? 

aqtivoba1. xelsawyoebis SerCeva.
mizani: winare codnis gaaqtiureba
maswavlebeli ekiTxeba moswavleebs, ra xelsawyoebs icnoben, romeli xelsawyo aqvT 

gamoyenebuli? acnobs moswavleebs fizikis saskolo laboratoriis sxvadasxva gamzom 
xelsawyos. moswavleebi adgenen, romeli fizikuri sididis gasazomad gamoiyeneba esa Tu 
is xelsawyo. 

aqtivoba 2. xelsawyoze dakvirveba.
mizani: dakvirvebis unaris ganviTareba
maswavlebeli ganumartavs xelsawyos gazomvis zRvars da rogor SeiZleba misi Secv-

la garkveul farglebSi. rogor davadginoT xelsawyos danayofis fasi. 
moswavleebi sxvadasxva xelsawyos (mag., sxvadasxva danayofebiani menzurebis, saswo-

ris da sxva) SedarebiT msjeloben, romeli xelsawyoTi ra sizustiT xdeba gazomva.
aqtivoba 3. Sefasebis kriteriumebis ganxilva 
mizani: Sefasebis sando da validuri rubrikis Seqmna.
aqtivoba 4. damoukidebeli muSaoba
maswavlebeli aZlevs davalebas, daxaton xelsawyo, daagraduiron skala. magaliTad, 

daxaton Termometri maTi arCeuli skaliT da miuTiTon danayofis fasi, gazomvis zR-
vari da gansazRvron cdomileba. 

aqtivoba5. Sefaseba da Sejameba
maswavlebeli mTeli gakveTilis ganmavlobaSi akvirdeba moswavleebis muSaobas, 

aZlevs ganmaviTarebel Sefasebas.
resursebi: saxelmZRvanelo, skolis laboratoriaSi arsebuli xelsawyoebi. proeqto-

ri, „ainStainis laboratoria“
Sefasebis sqema	
ganmsazRvreli Sefasebis sqema 

kriteriumebi 1-3 4-6 7-8 9-10

skalis daxazva ver xazavs ska-
las

xazavs skalas, ar 
xazavs erTeulo-
van monakveTs 

xazavs skalas, 
erTeulovani 
monakveTis dax-
azvisas ar icavs 
sizustes 

xazavs skalas, 
erTeulovani 
monakveTis dax-
azvisas icavs 
sizustes

mocemuli 
fizikuri sidi-

disTvis xel-
sawyos SerCeva

ver arCevs xel-
sawyos

iSviaTad arCevs 
xelsawyos 
sworad

umetesad 
sworad arCevs 
xelsawyos 

 yovelTvis 
sworad arCevs 
xelsawyos

gazomvis saz-
Rvrebis dadgena

ver adgens iSviaTad adgens umetesad 
sworad adgens

yovelTvis 
sworad adgens

cdomilebis 
Sefaseba

ar SeuZlia 
cdomilebis 
Sefaseba

zogjer 
sworad afasebs 
cdomilebas 

umetesad 
sworad afasebs 
cdomilebas

yovelTvis 
sworad afasebs 
cdomilebas

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.

gTavazobT saxelmZRvaneloSi mocemuli paragrafis zogierTi amocanis amoxsnas:
1. nax. 1 -ze wamebis isris danayofis fasia 1wm, wuTebis - 1wT=60wm, saaTebis isris - 

1/5 sT=12wT= 720wm
2. nax.2 -ze wamebis isris danayofebis fasia 5wm, wuTebis isris - 5wT = 300wm, saaTebis 

isris - 1sT=3600wm
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rekomendaciebi saSinao cdebis CatarebisTvis.
saxelmZRvaneloSi mocemuli saSinao cdebi martivi da usafrTxoebis wesebis dacviT 

advilad Casatarebelia, saSinao cdis mizania, moswavles ganuviTardes kvlevis un-
ar-Cvevebi, gaiRrmaos gakveTilze miRebuli codna, cdis catarebisas moswavles uCnde-
ba kiTxvebi, cdilobs gaerkves cdis SedegebSi, amiT eCveva damoukidebel azrovnebas. 
saSinao cdis safuZvelze xdeba moswavleebis winaswari Semzadeba axali masalis axsni-
saTvis. motivaciis gazrdis mizniT saklaso da saSinao cdebis sworad CatarebisaTvis 
sasurvelia moswavleebi Sefasdes (ix. Sefasebis nimuSi da rubrika danarTSi). 

 §1.6 laboratoriuli samuSao:  sxeulis moculobis gansazRvra. pirdapiri 
da arapirdapiri gazomvebi

mizani: eqsperimentis dagegmvis da Catarebis Cvevis gamomuSaveba saTanado daskvnis 
miRebiT.

esg- Sedegi: fiz.sab. 4.7.9
gamoyenebuli meTodebi da strategiebi:  dakvirveba, cdis organizeba, individualuri 

da gunduri muSaoba.
winare codna: moculobis erTeulebi, damokidebuleba saerTaSoriso erTeulebsa da 

sistemgareSe erTeulebs Soris, danayofis fasi, gazomvis cdomileba.
organizebis forma: saerTo saklaso SekiTxvebi, jgufuri.
aqtivoba 1. winare codnis gaaqtiureba Cxirebis meTodiT.
maswavlebels winaswar aqvs momzadebuli Cxirebi, romlebsac yvela moswavlis saxeli 

aweria. maswavlebeli svams SekiTxvas da iRebs Cxirs, visi Cxiric amova, is moswavle pa-
suxobs. pasuxis mosmenis Semdeg Cxirebs abrunebs ukan da svams axal SekiTxvas.

ganvlili masalis gamokiTxva: ra aris gamzomi xelsawyos danayofis fasi? gazomvis 
zRvari? gazomvis cdomileba?

vkiTxoT moswavleebs, saSinao cdis Catarebisas ra SemTxvevaSi gamoiyenes saxazavi da 
ra SemTxvevaSi sazomi lenti? vTqvaT, gvainteresebs, gavzomoT sawolis sigrZe. rodis 
ufro metia gazomvis cdomileba, saxazaviT Tu sazomi lentiT gazomvisas? daasabuTeT 
Tqveni mosazreba.

maswavlebeli uxsnis moswavleebs, rom zogierTi fizikuri sidide uSualod xelsawy-
oTi izomeba. magaliTad, ra xelsawyoTi izomeba sigrZe, dro, temperatura...?

am xerxs pirdapiri gazomva ewodeba. arsebobs arapirdapiri gazomvac, rodesac sa-
Ziebel sidides formulis saSualebiT vzomavT, mag., moculoba. marTkuTxa paralelepi-
pedis moculoba misi sami ganzomilebis namravlia V=abc.

aqtivoba 2. cdisTvis momzadeba
maswavlebeli acnobs moswavleebs laboratoriuli samuSaos mizans, awvdis Sesaba

mis rekomendaciebs. amis Semdeg moswavleebi Tavad iwyeben muSaobas saxelmZRvaneloSi 
mocemuli instruqciis Sesabamisad. avseben cxrilebs. pirveli samuSaos damTavrebis 
Semdeg maswavlebeli uxsnis moswavleebs, rom zogjer sxeulebs uswormasworo forma 
aqvT da aseT SemTxvevaSi mcire zomis sxeulebis moculoba SesaZlebelia gamovTvaloT 
menzuris daxmarebiT. 

aqtivoba 3. cda
cdis msvlelobis gacnobis Semdeg moswavleebi atareben N2 laboratoriul samuSaos. 

cdis Sedegebs iniSnaven cxrilebSi.
aqtivoba 4. Sejameba, Sefaseba.
samuSaos damTavrebis Semdeg maswavlebeli sTavazobs moswavleebs, gamoTqvan Tavian-

Ti varaudi: ra sigrZisaa kalami?
risi tolia magidis zedapiris farTobi?
Semdeg TavianTi varaudi Seamowmon saTanado gazomvebiT da gamoTvlebiT. 
resursebi: saxelmZRvanelo, menzura, saxazavi, wyali, sxvadasxva zomis marTkuTxa 

paralelepipedi, nebismieri formis mcire zomis sxeuli.
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Sefasebis kriteriumebi 	

yovelTvis sworad umetesad sworad iSviaTad 

SeuZlia cdis dagegmva, 
resursebis organizeba.

SeuZlia daadginos danay-
ofis fasi

adgens sxeulis moculo-
bas arapirdapiri gziT

adgens sxeulis moculo-
bas pirdapiri gziT

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
rekomendaciebi saSinao cdis CatarebisaTvis: vkiTxoT moswavleebs, rogor unda mo

viqceT, rodesac raime sididis uSualo gazomvas ver vaxerxebT? avuxsnaT saSinao cdis 
mizani. 
 

rekomendaciebi I Tavis Semajamebeli zogierTi amocanis amoxsnisTvis

3. vipovoT nakeTobis moculoba V=800ml - 600ml=200ml. 

   vipovoT siRruis moculoba 200ml - 100ml=100ml.

5. a) V=V
1
=V

2
=abc=11·3·1.2=39.6m3

   b) radgan wylis moculoba ucvlelia

  	V=abh
1
=12·3·h

1
=36h

1

  	h
1
=39.6/36=1.1m

  	h
2
=39.6/30=1.32m

   	 h
2
-h

1
=0,22m

  	g)  h
3
=39,6/6=6,6m

  	tixari unda gadavwioT 11-6,6=4,4m-iT

moemzadeT Semajamebeli werisTvis. ixileT bmuli: 
 https://ka.khanacademy.org/science/physics/one-dimensional-motion

Semajamebeli samuSao 

mieciT moswavleebs arCevanis gakeTebis saSualeba da daavaleT prezentaciis gakeTe-
ba, romelsac eqneba Semajamebeli samuSaos statusi.

prezentaciis savaraudo Temebi: 
1. fizika, rogorc sabunebismetyvelo mecniereba. 
2. fizikis roli mecnierul-teqnikur progresSi.
3. mecnieruli kvlevis etapebi (dakvirveba-hipoTeza eqsperimenti)
4. galileo galilei _ pirveli eqsperimentatori.
5. msoflios gamoCenili fizikosebi.
esg-Sedegi: fiz. sab. 1,4,9,10, 11, 12.



27

D
on

’t 
C

op
y

Semajamebeli prezentaciis rubrikis nimuSi

prezentaciis Sefaseba, TariRi

moswavlis 
saxeli gvari

Sefasebis kriteriumebi

informaciis 
wyaros arCeva 
da miTiTeba

0-2

moZiebuli 
informaciis 

relevanturo-
ba prezent-

aciis mizanTan
0-4

moZiebuli 
informaciis 
organizebisa 
da gadmocemis 

unari
0-3

drois 
marTva

0-1

qulaTa ma-
qsimaluri 
raodenioba 

10

1.

2.

3.

4.

5.

6.

7.

gaacaniT Sefasebis rubrika moswavleebs an SeqmeniT maTTan erTad.
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Tavi 2. nivTierebis agebuleba da misi fizikuri Tvisebebi

mizani: moswavleebi gaecnon atomebis da molekulebis urTierTqmedebas, nivTierebis 
agregatul mdgomareobebs, isini SeZleben nivTierebis, masis. simkvrivis da moculobis 
gansazRvras da TemasTan dakavSirebuli amocanebis amoxsnas.

Temis farglebSi gamoyenebuli cnebebi da terminebi: materia, fizikuri sxeuli, nawilake-
bis urTierTqmedeba, masa, simkvrive, danayofis fasi, pirdapiri da arapirdapiri gazomvebi. 

miznebisa da Sinaarsis ruka

Tavi Tema standartis Sesabamisi indikatorebi
mkvidri

warmodgenebi
dro

1 2 3 4 5

T
av

i 
2.

 a
t

o
me

bi
, m

o
l

ek
u

l
eb

i 
d

a 
ma

T
i 

u
r

T
ie

r
T

qm
ed

eb
a;

 d
if

u
z

ia
 d

a 
ag

r
eg

at
u

l
i 

md
go

ma
r

eo
bi

s 
c

vl
-

il
eb

a;
 m

as
a 

d
a 

si
mk

vr
iv

e.
  1

4 
sT

2.1.niv-
Tierebis 
diskret-
uli age-
buleba.

fiz.sab.1. materiis daxasiaTeba misi fiziku-
ri Tvisebebis mixedviT;
fiz.sab.4. fizikuri movlenebis Seswavlis 
mizniT kvlevis (cda, eqsperimenti) dagegmva 
(hipoTezebis SemuSaveba, damokidebuli da da-
moukidebeli cvladebis gansazRvra, kvlevis 
proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.9. cdisa da eqsperimentis dagegmvisa 
da Catarebisas usafrTxoebis wesebis dacva.

fiz.sab.10. sabunebismtyvelo mecnierebebisa 
da teqnologiebis miRwevebis Sefaseba mdgra-
di ganviTarebis principebis TvalsazrisiT;

nivTierebas diskretuli age-
buleba aqvs. is Sedgeba Zalian 
patara nawilakebisagan, romel-
Ta Soris garkveuli manZilia;
nivTierebis umcires nawilaks, 
romelic am nivTierebis Tvise-
bebs gansazRvravs da damou-
kideblad arsebobis unari 
aqvs, molekula ewodeba. TviT 
molekula Sedgeba atomebisagan;
Cveulebriv, gacxelebisas sxe-
ulis molekulebs Soris manZi-
li izrdeba, xolo gacivebisas 
mcirdeba.

1

2.2. atom-
ebi da 
moleku-
lebi.

fiz.sab.4. fizikuri movlenebis Seswavlis 
mizniT kvlevis (cda, eqsperimenti) dagegmva 
(hipoTezebis SemuSaveba, damokidebuli da 
damoukidebeli cvladebis gansazRvra, kv-
levis proceduris, monacemebis aRricxvis 
formebis gansazRvra, saTanado resursebis 
SerCeva);

fiz.sab.5. fizikuri procesebisa da kanon-
zomierebebis kvlevisaTvis saWiro proce-
durebis ganxorcieleba (dakvirveba, ga-
zomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad 
gamoyeneba);

fiz.sab.8.  modelebis Seqmna da gamoyeneba 
fizikuri movlenebis/kanonzomierebebis 
saCveneblad;

nivTiereba Sedgeba garkveuli 
molekulebisgan; molekula ki 
_ atomebisagan.
molekulis Tvisebebi damok-
idebulia masSi Semaval atome-
bze, maTs raodenobasa da sivr-
cul ganlagebaze;
zogierTi nivTiereba SeiZleba 
uSualod atomebisgan Sedge-
bodes.
molekulebis zomebi Zalian 
mcirea, daaxloebiT metris 
memiliardedia.
patara zomis sxeulSic ki uzar
mazari raodenobis molekulaa.

1

2.3. difu-
zia.

fiz.sab.2  sxeulTa urTierTqmedebaze da 
urTierTqmedebis Sedegebze argumentire-
buli msjeloba;
fiz.sab.4. fizikuri movlenebis Seswavlis 
mizniT kvlevis (cda, eqsperimenti) dagegmva 
(hipoTezebis SemuSaveba, damokidebuli da da-
moukidebeli cvladebis gansazRvra, kvlevis 
proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.7. monacemebis gaanalizeba da ar-
gumentirebuli msjelobis safuZvel-
ze daskvnebis gamotana, cvladebs Soris 
damokidebulebis aRsawerad diagramebisa 
da grafikebis gamoyeneba;

fiz.sab.9. cdisa da eqsperimentis dagegmvisa 
da Catarebisas usafrTxoebis wesebis dacva.

difuzia — nivTierebebis erT-
maneTSi TavisTavadi Sereva. 
difuziis movlena asabuTebs _ 
nivTierebis Semadgeneli naw-
ilakebi ganuwyvetel qaosur 
moZraobaSi imyofebian. 
nivTierebis nawilakebis qaosur 
moZraobas siTbur moZraobas 
uwodeben. 
nivTierebis temperaturis zr-
dasTan erTad izrdeba misi 
nawilakebis qaosuri moZraobis 
siCqare da, Sesabamisad, difu-
ziis siswrafec. 
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2.4. niv-
Tier-
ebis 
Semad-
geneli 
naw-
ilakebis 
urT-
ierTq-
medeba.

fiz.sab.2  sxeulTa urTierTqmedebaze da urTierTq-
medebis Sedegebze argumentirebuli msjeloba;
fiz.sab.4. fizikuri movlenebis Seswavlis mizniT kvlevis 
(cda, eqsperimenti) dagegmva (hipoTezebis SemuSaveba, 
damokidebuli da damoukidebeli cvladebis gansazRvra, 
kvlevis proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da Catare-
bisas usafrTxoebis wesebis dacva.

nivTierebis Semadgeneli naw-
ilakebi urTierTqmedeben 
_ miizidaven da ganizidaven 
erTmaneTs.
nivTierebis Semadgeneli 
nawilakebis urTierTqmede-
ba vlindeba Zalian mcire _ 
daaxloebiT nawilakis zomis 
tol manZilebze;
nawilakebs Soris ganzidva 
Tavs iCens maTi daaxloebi-
sas, mizidva _ daSorebisas.

1

2.5. niv-
Tier-
ebis 
agre-
gatuli 
mdgo-
mareo-
bebi.

fiz.sab.1. materiis daxasiaTeba misi fizikuri Tvise-
bebis mixedviT;
fiz.sab.4. fizikuri movlenebis Seswavlis mizniT kvlevis 
(cda, eqsperimenti) dagegmva (hipoTezebis SemuSaveba, 
damokidebuli da damoukidebeli cvladebis gansazRvra, 
kvlevis proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da Catare-
bisas usafrTxoebis wesebis dacva.

nivTiereba SeiZleba imyofe-
bodes sxvadasxva agregatul 
mdgomareobaSi: myari, Txeva-
di, airadi, plazmuri;
nivTierebis agregatuli md-
gomareobis cvlilebisas 
TviT nivTiereba ar icvleba, 
icvleba nivTierebis fiziku-
ri Tvisebebi;
nivTierebis agregatuli 
mdgomareobis cvlileba 
temperaturis cvlilebiTaa 
SesaZlebeli.

1

2.6. niv-
Tier-
ebis 
airadi 
mdgo-
mareoba.

fiz.sab.1. materiis daxasiaTeba misi fizikuri Tvise-
bebis mixedviT;
fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proceduris, monace-
mebis aRricxvis formebis gansazRvra, saTanado re-
sursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

airis nawilakebi gadaadg-
ildebian mTel moculobaSi 
didi siCqariT;
airis nawilakebi ejaxebian 
erTmaneTs da WurWlis ke-
dlebs;
airis nawilakebs Soris urT-
ierTqmedeba sakmaod sustia;
airs sakuTari forma da moc-
uloba ar aqvs, is mTlianad 
ikavebs im WurWlis moculo-
bas, romelSic moaTavseben.

1

2.7. niv-
Tier-
ebis 
Txevadi 
mdgo-
mareoba.

fiz.sab.1. materiis daxasiaTeba misi fizikuri Tvise-
bebis mixedviT;
fiz.sab.4. fizikuri movlenebis Seswavlis mizniT kvlevis 
(cda, eqsperimenti) dagegmva (hipoTezebis SemuSaveba, 
damokidebuli da damoukidebeli cvladebis gansazRvra, 
kvlevis proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

siTxis nawilakebs Soris 
miziduloba sagrZnobia, ma-
gram didi ar aris;
siTxis nawilakebs SeuZliaT 
mdebareobis cvlileba nax-
tomebiT. 
siTxis SekumSva Zalian Znelia;
Cveulebriv pirobebSi siTxe 
inarCunebs moculobas, ma-
gram ver inarCunebs formas.
siTxe denadia.

1

2.8. niv-
Tier-
ebis 
myari 
mdgo-
mareoba.

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monaceme-
bis organizebisTvis informaciul-sakomunikacio te-
qnologiebis gamoyeneba;

myar sxeulebSi nawilakebs 
Soris urTierTqmedeba yve
laze Zlieria;
Cveulebriv pirobebSi myari 
sxeulebi inarCuneben forma-
sa da moculobas;
kristalur sxeulebSi naw-
ilakebis ganlageba moculo-
biT geometriul figurebs 
qmnis;
amorful sxeulebs ukavi
aT Sualeduri adgili kris
talebsa da siTxeebs Soris.

1
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2.9. sxeulis 
masis gazomva. 
praqtikuli 
samuSao.

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebe-
li cvladebis gansazRvra, kvlevis proceduris, 
monacemebis aRricxvis formebis gansazRvra, sa-
Tanado resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; mo-
nacemebis organizebisTvis informaciul-sako-
munikacio teqnologiebis gamoyeneba;

fiz.sab.7. monacemebis gaanalizeba da argumen-
tirebuli msjelobis safuZvelze daskvnebis 
gamotana, cvladebs Soris damokidebulebis aR-
sawerad diagramebisa da grafikebis gamoyeneba;

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da 
Catarebisas usafrTxoebis wesebis dacva.

sasworis gamoyenebiT sxeulis 
masis dadgenas awonva hqvia;
sasworis wonasworobis dros 
sxeulis masa sawonebis masaTa 
jamis tolia;
sxeulis masa damokidebulia 
masSi molekulebis raodeno-
baze;
erTnairi masis sxvadasxva 
siTxes gansxvavebuli moculo-
ba aqvT;
erTnairi moculobis sxvadasx-
va siTxes gansxvavebuli masa 
aqvT;
nivTierebis erTeuli moculo-
bis masa mudmivia.

1

2.10. nivTier-
ebis sim-
kvrive.

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebe-
li cvladebis gansazRvra, kvlevis proceduris, 
monacemebis aRricxvis formebis gansazRvra, sa-
Tanado resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; mo-
nacemebis organizebisTvis informaciul-sako-
munikacio teqnologiebis gamoyeneba;

sxeulis masis Sefardebas mi-

sive moculobasTan, sxeulis 

simkvrive ewodeba da gamoiTv-

leba formuliT:  =        ;m
V  

nivTierebis simkvrive ar aris 
damokidebuli mis masasa da 
moculobaze da mocemuli niv-
TierebisaTvis mudmivi sididea;
nivTierebis simkvrive gviCven-
ebs, ra masis nivTierebas Sei-
cavs misi erTeulis toli moc-
uloba;
Si sistemaSi simkvrivis er-
Teulia kg/m3;
nivTierebis simkvrive sxva-
dasxva agregatul mdgomareo-
baSi sxvadasxvaa;
sxvadasxva nivTierebisagan Sem-
dgar sxeuls axasiaTeben sxeu-
lis simkvriviT.

1

2.11.amoca-
nis amoxsnis 
nimuSi

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; mo-
nacemebis organizebisTvis informaciul-sako-
munikacio teqnologiebis gamoyeneba;

fiz.sab.7. monacemebis gaanalizeba da argumen-
tirebuli msjelobis safuZvelze daskvnebis 
gamotana, cvladebs Soris damokidebulebis aR-
sawerad diagramebisa da grafikebis gamoyeneba;

1

II Tavis 
Semajamebeli 
kiTxvebi da 
amocanebi

1

Semajamebeli 
samuSao # 2

1

sarezervo dro 1
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§ 2.1 nivTierebis diskretuli agebuleba

mizani: moswavleebi mividnen im daskvnamde, rom nivTierebas diskretuli agebuleba aqvs. 
esg-Sedegi: fiz.sab.1,4,9,10
gamoyenebuli meTodebi da strategiebi: minileqcia, modelireba-demonstracia, cda
winare codna: ras ewodeba fizikuri sxeuli. 
risgan Sedgeba yvela fizikuri sxeuli. 
ra aris materia da nivTiereba. materiis formebi. 
aqtivoba 1. minileqcia. 5 wT
Cndeba kiTxva: risgan Sedgeba nivTiereba? maswavlebeli mihyveba Zveli berZeni fi-

losofosis demokrites msjelobas. nivTiereba Sedgeba Zalian patara nawilakebisagan, 
romelTa Soris garkveuli manZilia;

nivTierebis umcires nawilaks, romelic am nivTierebis Tvisebebs gansazRvravs da 
damoukideblad arsebobis unari gaaCnia, molekula ewodeba. molekula Sedgeba atome-
bisagan;

mcire gamonaklisis garda, gacxelebisas sxeulis molekulebs Soris manZili izrde-
ba, xolo gacivebisas mcirdeba.

aqtivoba 2. demonstrireba.10 wT
TvalsaCinoebisTvis SeiZleba gamWvirvale kalaTSi CavyaroT 64 patara burTula. 

sasurvelia, ramdenime sxvadasxva feris. gavyoT burTulebi Tanabrad da 32 CavyaroT 
meore aseTive yuTSi. Semdeg pirveli yuTidan naxevari kvlav gadavyaroT meore yuTSi 
da ase moviqceT manam, sanam pirvel kalaTSi 1 burTula ar darCeba. im erT burTulas 
ukve veRar gavanawilebT. materiis ganuyofel nawils demokritem atomi uwoda. mos-
wavleebs garkveuli warmodgena eqmnebaT nivTierebis diskretuli agebulebis Sesaxeb. 
Semdeg maswavlebeli uxsnis maT, rom zogierTi atomi damoukideblad arsebobs, zogs ki 
damoukideblad arseboba ar SeuZlia da sxva atomTan erTad qmnis molekulas. moleku-
la nivTierebis umciresi nawilakia, romelic am nivTierebis Tvisebebs gansazRvravs da 
damoukideblad arsebobis unari gaaCnia. atomTa kavSirebi qmnis gansxvavebul moleku-
lebs. yovelive amis modelireba SeiZleba Cveni burTulebis saSualebiT. bavSvebi midian 
daskvnamde, rom nivTiereba da molekula icvleba, magram atomi _ ara. 

aqtivoba 3. cdebis Catareba. 15 wT
Semdeg moswavleebi maswavleblis daxmarebiT atareben saxelmZRvaneloSi moyvanil 

N1, N2 cdebs. moswavleebi askvnian, rom sxeulis moculobis cvlileba gamowveulia 
mis Semadgenel nawilakebs Soris Sualedebis gazrdiT an SemcirebiT. gansakuTrebul 
interess iwvevs N3 cdis Sedegad miRebuli paradoqsi, romlis axsnas SeZleben simindisa 
da xorblis marcvlebiT Catarebuli cdis safuZvelze. amis Semdeg advili gaxdeba N4 
cdis Sedegis axsnac. 

aqtivoba 4. analizi, daskvana. 5 wT
sabolood yvela cdis Sedegis analizis safuZvelze moswavleebi askvnian, rom niv-

Tierebas diskretuli agebuleba aqvs.
aqtivoba 5. Sejameba, Sefaseba.10 wT
Sejamebas gaakeTebs msurveli moswavle Semdegi gegmiT: ras niSnavs „nivTierebis 

diskretuli agebuleba“?
romeli nawilaki ar ganicdis cvlilebas?
molekulebs Soris manZilis cvlileba - sxeulis moculobis cvlilebis gamomwvevi 

mizezi.
resursebi: yuTi, sxvadasxva feris burTulebi, Stativi rgoliT, liTonis burTula, 

spirtqura, wyliT savse kolba, minis mili, menzura, Seferadebuli spirti, saRebavis 
patara namceci, simindisa da xorblis marcvlebi erT litriani da or litriani qilebi.

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
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§2.2 atomebi da molekulebi

mizani: moswavlem daadginos, Tu ra ganapirobebs bunebaSi arsebul nivTierebaTa 
mravalferovnebas.

esg-Sedegi: fiz.sab 4.5.8
gamoyenebuli meTodebi da strategiebi: minileqcia, modelebis awyoba.
winare codna: wina masalis gamokiTxva SesaZlebelia TxrobiT an kiTxvebiT: risgan 

Sedgeba nivTiereba? ras vuwodebT atoms? ra aris molekula?
aqtivoba 1. minileqcia. 5 wT
yoveli nivTiereba Sedgeba Zalian mcire zomis uxilavi nawilakebis _ molekulebisa-

gan, romlebic am nivTierebis Tvisebebs gansazRvravs, amasTan, yoveli konkretuli niv-
Tiereba mxolod erTi saxis molekulebisgan Sedgeba. mag., wyali _ wylis molekulebisa-
gan, marilmJava – marilmJavas molekulebisagan, Jangbadi _ Jangbadis molekulebisagan 
da a. S. TviT molekula garkveuli atomebis kavSirs warmoadgens. magaliTad, wylis 
molekulas Jangbadis erTi da wyalbadis ori atomis kavSiri (bma) qmnis

aqtivoba 2. modelebis awyoba.15 wT
maswavlebeli aZlevs davalebas moswavleebs plastelinisgan daamzadon wylis 

molekulis modeli, amisaTvis Jangbadis atomTan (pirobiTad wiTeli feris plastelin-
is burTula) SeaerTon wyalbadis ori atomi (lurji feris plastelinis ori SedarebiT 
patara burTula). Semdeg davamzadoT Jangbadis molekulis modeli (ori wiTeli burTu-
la). ori lurji burTuliT miRebul molekulis models vuwodoT wyalbadis molekula. 
SesaZlebelia, Jangbadis sami atomi SeerTdes da miviRoT ozonis molekula. arsebobs 
erTatomiani molekulebic, mag.: rkina. gvaqvs giganturi molekulebic, romlis model-
sac vaCvenebT slaidebze suraTebis saSualebiT. 

aqtivoba 3. daskvnebis gamotana da demonstrireba. 15 wT
moswavleebi askvnian, rom molekulis Tvisebebs masSi Semavali atomebis SeerTebis 

Tanmimdevroba da maTi raodenoba gansazRvravs. maswavlebeli uxsnis moswavleebs, rom 
atomebis ganlagebis SecvliT erTi da imave atomebisagan Semdgari molekulebis Tvise-
bebic icvleba. sademonstraciod vuCvenebT moswavleebs grafits (Cveulebrivi fanqris 
guli) da almass. orive SemTxvevaSi molekula naxSirbadis atomebisgan Sedgeba, magram 
almasi mtkicea, misi saSualebiT SeiZleba sxva sxeulebis gakawvra, gaWra. grafiti ki 
rbilia da fenebad iqercleba. molekulebisa da atomebis zomebis warmosadgenad vuCven-
ebT suraTebs slaidebze.yoveli konkretuli nivTiereba mxolod erTi saxis moleku-
lebisagan Sedgeba. mag.: wyali - wylis molekulebisagan. 

aqtivoba 4. Sejameba, Sefaseba. 10 wT
resursebi: saxelmZRvanelo, sxvadasxva feris plastelini, fanqari, almasi
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
rekomendaciebi saSinao cdis CatarebisaTvis: gavacnoT moswavleebs saSinao cdis Si-

naarsi. 

§ 2.3. difuzia

mizani: gavacnoT moswavleebs difuziis movlena. ganvumartoT termini „qaosuri moZ-
roaba“. avxsnaT temperaturis gavlena difuziis siCqareze.

esg-Sedegi: fiz.sab 2.4.7.9	
gamoyenebuli meTodebi da strategiebi: cdebis Catareba da analizi
winare codna: Cven ukve SevafaseT nivTierebis Semadgeneli molekulebis zomebi, gva-

qvs warmodgena sxeulSi maTi raodenobis Sesaxeb. axla unda visaubroT molekulebis 
moZraobaze.

aqtivoba 1. saSinao davalebis gamokiTxva:
risgan Sedgeba nivTiereba? rogoria molekulisa da atomis zomebi? Secvlis Tu ara 

atomebis ganlageba nivTierebis Tvisebebs? moiyvaneT magaliTi.
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Semdeg vaxdenT saSinao cdis Sesrulebis Semowmebas da analizs. vekiTxebiT moswav-
leebs, romel WiqaSi Seferadda wyali ufro male? rogor fiqrobT aris Tu ara wylis 
Seferadebis siswrafe temperaturaze damokidebuli?

aqtivoba 2. cdebis Catareba
saxelZRvaneloSi aRwerili N1 da N2 cdis safuZvelze vaskvniT, rom molekulebi 

ganuwyvetliv, qaosurad moZraoben, sxvadasxva nivTierebis molekulebi TavisTavad ere-
va erTmaneTs da aRweven molekulebs Soris arsebul SualedebSi. am movlenas difuzia 
ewodeba. N3 cdiT vrwmundebiT, rom temperaturis gazrdiT izrdeba nawilakebis qaosu-
ri moZraobis siCqare da amitom izrdeba difuziis siCqare. 

aqtivoba 3. difuzia yofa-cxovrebaSi
vsaubrobT difuziis sasargeblo da saziano mxareebze. 
aqtivoba 4. Sejameba, Sefaseba
resursebi: saxelmZRvanelo, sunamo an niSaduris spirti, Saqari, ramdenime Wiqa (Ses-

aZlebelia spirtquris gamoyeneba), suraTebi.
saSinao davaleba: paragrafis bolos mocemuli kiTxvebi da amocanebi.
miTiTeba #5 amocanisTvis: siTxeebis erTmaneTTan Sereva ufro swrafad xdeba, am-

itom vacxelebT liTonebs dnobamde, erTmaneTTan mWidro kontaqtiT ki difuzias vu-
wyobT xels.

§ 2.4 nivTierebis Semadgeneli nawilakebis urTierTqmedeba

mizani:  gavacnoT moswavleebs nivTierebis agebulebis maxasiaTebeli 3 ZiriTadi 
debuleba: 

1. nivTiereba Sedgeba umciresi nawilakebisagan, romelTa Soris Sualedebia;
2. nivTierebis Semadgeneli nawilakebi ganuwyvetliv qaosurad moZraoben;
3. nawilakebi urTierTqmedeben - miizidebian an ganizidebian.
esg-Sedegi:  fiz.sab 2.4.7.9
gamoyenebuli meTodebi da strategiebi: problemuri sakiTxis wamoWra, cdebis Catare-

ba da miRebuli Sedegebis analizi.
winare codna: yvela fizikuri sxeuli Sedgeba nivTierebisgan, xolo nivTiereba Sedgeba 

ganuwyvetliv qaosur moZraobaSi myofi nawilakebisagan, romelTa Sorisac Sualedebia.
aqtivoba 1. problemuri sakiTxis wamoWra. 
diskusia Temaze: ratom ar iSlebian calkeul nawilakebad myari da Txevadi sxeulebi? 
aqtivoba 2. cdebis Catareba
 N1 cdis safuZvelze vaskvniT, rom molekulaTaSorisi mizidva sagrZnobia Zalian 

mcire manZilebze (daaxloebiT molekulis zomis tol manZilebze).
 N2 cdis safuZvelze vaskvniT, rom nawilakebs Soris mizidvasTan erTad arsebobs 

ganzidvac. 
aqtivoba 3. axsnili masalis Sejameba
nivTierebis Semadgeneli nawilakebi urTierTqmedeben _ miizidaven da ganizidaven 

erTmaneTs.
nivTierebis Semadgeneli nawilakebis urTierTqmedeba vlindeba Zalian mcire _ daax-

loebiT nawilakis zomis tol manZilebze;
nawilakebs Soris ganzidva Tavs iCens maTi daaxloebisas, mizidva-daSorebisas.
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
miTiTeba #3: RrubelSi arsebul naxvretebSi moTavsdebian wylis mcire zomis wveTe-

bi, romlis molekulebs Soris arsebuli mizidvis Zalebi ganapirobebs wylis dagrovebas.

§ 2.5 nivTierebis agregatuli mdgomareobebi

mizani: nivTierebis fizikuri Tvisebebi. nivTierebis agregatuli mdgomareobis cvl-
ilebis SesaZleblobaze dakvirveba temperaturis cvlilebis pirobebSi.

esg-Sedegi: fiz.sab 1.4.5.9	
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gamoyenebuli meTodebi da strategiebi: minileqcia, cdebis Catareba da analizi. 
winare codna: molekulebisa da atomebis urTierTganlageba cvlis nivTierebis Tvise-

bebs (almasisa da grafitis magaliTze). 
aqtivoba 1. saSinao davalebis gamokiTxva frontaluri kiTxvebiT: rogor urTierTq-

medeben nivTierebis Semadgeneli nawilakebi? ratom miekvrnen erTmaneTs tyviis cil-
indrebi? ratom ar gamTelda gadatexili carci an gatexili TefSi nawilebis erTmane-
Tze miWeriT? ratom ar SeikumSa wyliT savse polieTilenis Tavdaxuruli boTli xelis 
moWeriT?

aqtivoba 2. minileqcia
wylis agregatuli mdgomareobis cvlilebis magaliTze ganvixilavT nivTierebis 

erTi agregatuli mdgomareobidan meoreSi gadasvlas. am dros nivTierebis nawilakebi 
ar icvlebian. icvleba maTi urTierTganlageba, siCqare, urTierTqmedebis zoma _ anu 
Tvisebebi.

ganvmartavT, ras ewodeba dnoba, kristalizacia, orTqladqceva, kondensacia, subli-
macia, desublimacia.

aqtivoba 3. cda N1 _ yinulis dnoba da siTxis orTqladqceva
cdis Sedegis axsna: gaTbobisas yinulis molekulebi iwyeben didi siCqariT moZrao-

bas, nawilobriv irRveva maT Soris arsebuli kavSirebi, yinuli gadadis Txevad mdgo-
mareobaSi. am process dnoba ewodeba.

Semdeg vakvirdebiT siTxis orTqladqcevas saxelmZRvaneloSi aRwerili cdiT. mas-
wavlebeli uxsnis moswavleebs, rom temperaturis zrdasTan erTad wylis molekulebis 
qaosuri moZraobis siCqare izrdeba, irRveva maT Soris kavSirebi, wylis molekulebis 
nawili amodis wylis zedapiridan da warmoiqmneba wylis orTqli. 

cda N2 _ aorTqlebaze dakvirveba
aucileblad unda ganvumartoT moswavleebs, rom orTqladqcevas, romelic mimdin-

areobs siTxis Ria zedapiridan, aorTqleba ewodeba.
SeiZleba CavataroT aseTi cda:
erT lambaqze Txel fenad davasxaT acetoni, meoreze _ wyali, mesameze _ zeTi. ramde

nime wuTis Semdeg Sedegi TvalsaCinoa: acetoni aorTqlda TefSidan, wyali da zeTi ki 
ara. SeiZleba vkiTxoT moswavleebs, xom ar SegimCneviaT, rodis ufro male Sreba sveli 
sarecxi, qarian amindSi Tu uqaroSi? mzeze Tu CrdilSi? dakecili Tu gaSlili? 

cdisa da cxovrebiseuli dakvirvebebis safuZvelze moswavleebi askvnian, rom aor-
Tqlebis siswrafe damokidebulia nivTierebis gvarobaze, temperaturaze, siTxis Tavis-
ufali zedapiris farTobze da garemo pirobebze.

cda N4 _ kondesaciaze dakvirveba
cdis Sedegis axsna: gril liTonis firfitaze moxvedrisas wylis orTqli gacivdeba, 

orTqlis molekulebis siCqare mcirdeba, kvlav aRdgeba kavSirebi zogierT molekulebs 
Soris da warmoiqmneba wylis wveTebi. Semdeg vekiTxebiT moswavleebs, xom ar SegimCnevi-
aT dilaobiT xis foTlebze an balaxze nami? rogor Cndeba nami? rodis da rogor Cndeba 
TrTvili?  

aqtivoba N4. 
axsnili masalis ganmtkiceba paragrafis boloSi dasmuli kiTxvebiT.
aqtivoba N5. Sefaseba, Sejameba
resursebi: saxelmZRvanelo, cecxlgamZle kolba, yinulis natexebi, spirtqura, Ter-

mometri, naftalini, liTonis firfita, sami lambaqi, acetoni, wyali, zeTi.
saSinao davaleba. pasuxi gaeciT sakontrolo SekiTxvebs da amoxseniT amocanebi.

§ 2.6. nivTierebis airadi mdgomareoba.

mizani: moswavleebma SeZlon nivTierebis airadi mdgomareobis aRwera da gaarkvion, 
Tu ratom SeiZleba airis advilad SekumSva.

esg-Sedegi: fiz.sab, 1.4.5 
winare codna: nivTierebis romel agregatul mdgomareobebs icnobT?
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aqtivoba 1. dasviT SekiTxvebi da TxoveT moswavleebs gamoTqvan varaudebi. moiyvanon 
varaudebis dasamtkiceblad sakuTari argumentebi

rogori siCqariT gadaadgildebian airis nawilakebi?
rogoria airis nawilakebs Soris urTierTqmedeba?
ras fiqrobT airis sakuTari formisa da moculobis Sesaxeb? 
SesaZlebelia Tu ara WurWlis mxolod naxevari gavavsoT airiT? pasuxi daasabuTeT.
ratom aris SesaZlebeli airis advilad SekumSva?

aqtivoba 2. amocanebis amoxsna wyvilebSi.
paragrafis bolos mocemuli #1 da #2 amocanebis amoxsna 
aqtivoba 3. Sejameba, daskvnebis gakeTeba.
rekomendaciebi saSinao davalebisTvis: atmosferos haeri ZiriTadad ori airisgan 

azotisa (78%) da Jangbadisagan (21%) Sedgeba. garda amisa, haerSi gabneulia naxSiror-
Jangi (1%-ze naklebi,argoni da sxva). rogorc cnobilia, Jangbadis gareSe SeuZlebelia 
sunTqva, wva, lpoba; naxSirorJangis gareSe ki _ organul nivTierebaTa warmoqmna. at-
mosfero Seicavs agreTve wylis orTqls, mtvers, yinulis kristalebs.

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.

§ 2.7 nivTierebis Txevadi mdgomareoba

mizani: moswavleebma SeZlon nivTierebis Txevadi mdgomareobis aRwera, dakvirvebis 
safuZvelze daadginon gansxvaveba airebisgan. gaecnon siblantis cnebas.

esg-Sedegi: fiz.sab 1.4.5.9
winare codna: nivTierebis airadi mdgomareobis aRwera. riT gansxvavdeba nivTierebis 

agregatuli mdgomareobebi erTmaneTisagan?
gamoyenebuli meTodebi da strategiebi: diskusia, cdebis Catareba da analizi.
aqtivoba1. diskusia
ra adgili uWiravs wyals dedamiwaze da ra formiT gvxvdeba is bunebaSi?
aqtivoba 2. cdis Catareba da daskvnis gakeTeba, miRebuli codnis gamoyeneba amo-

canebis amoxsnis dros. sasurvelia saxelmZRvaneloSi aRwerili cdis Catareba mcire 
jgufebSi # 1,2,3,4,10 amocanebis ganawileba moswavleTa jgufebis mixedviT. daskvnebis 
gakeTeba prezentaciis saSualebiT.

aqtivoba. 3 Sejameba. amocanebis amoxsniT # 1,2,3,4,10
Sefasebis dros gamoiyeneT moswavleebTan erTad Seqmnili rubrika.
saSinao davaleba: amocanebis amoxsna #5-9.

§ 2.8. nivTierebis myari mdgomareoba

mizani: moswavleebma SeZlon nivTierebis myari mdgomareobis aRwera sakuTari ga-
mocdilebis safuZvelze da Semdeg saxelmZRvaneloSi mocemul masalaze dayrdnobiT 
daadginon kristaluri da amorfuli formebis sxeulebis agebuleba.

esg-Sedegi: fiz.sab 5.6
winare codna: nivTierebis airadi da Txevadi mdgomareobis aRwera. riT gansxvavdeba 

nivTierebis agregatuli mdgomareobebi erTmaneTisagan?
gamoyenebuli meTodebi da strategiebi: diskusia, cdebis Catareba da analizi.
aqtivoba1. diskusia
 kiTxvebi diskusiisTvis
•	 ratom inarCuneben myari sxeulebi formas?
•	 romel agregatul mdgomareobaSia nawilakebs Soris urTierTqmedeba yvelaze 

Zlieri?
aqtivoba 2. dakvirveba 
gamoiyeneT saxelmZRvanelo da daakvirdiT ilustraciebs. daadgineT, kidev sad Segx-

vedriaT kristalebi da sad _ amorfuli sxeulebi.
aqtivoba 3. amocanebis amoxsna da Sefaseba.
amoxseniT amocanebi #1 da #2
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saSinao davaleba: amocanebis amoxsna #3,4,5

rekomendacia amocana #3-sTvis:
plastelinis garsiT davfaroT vaSli, daniT faqizad diametrze gavWraT plasteli-

ni, miviRebT or naxevarsferos formis plastelinis WurWels. avavsoT wyliT plaste-
linis orive WurWeli da CavasxaT menzuraSi.

problemaze orientirebuli gakveTili

problema: globaluri  daTboba
 mizani: mediis mier gamoqveynebul informaciaSi sxvadasxva perspeqtivisa da xedvis iden-

tificireba. fizikis gakveTilze SeZenili codnis gamoyeneba informaciis gaazrebisTvis.
esg-Sedegi: fiz.sab 10,11,12
gamoyenebuli terminebi: globaluri daTboba — dedamiwis atmosferos miwispira feni-

sa da msoflio okeanis saSualo wliuri temperaturis swrafi zrdis procesi. mediaw-
igniereba _ mediaresursis kritikuli analizi da sinamdvilis reprezentaciis Sefaseba, 
mediis mier gamoqveynebul informaciaSi sxvadasxva perspeqtivisa da xedvis identifi-
cireba, analizi da ganxilva.

aqtivoba 1. maswavlebeli mimarTavs moswavleebs, gaecnon mcire dokumentur video-
filmebs dedamiwaze yinulis dnobis Sedegebze _ „dedamiwa yinulis dnobis Semdeg“ da 
„qarTveli mkvlevrebi kavkasionze yinulis dnobis Sesaxeb“.

aqtivoba 2. rogorc mogexsenebaT, dedamiwaze mosaxleobis zrda warmoSobs axal 
problemebs da, SesaZloa, momavalSi saWiro gaxdes dedamiwis im regionis aTviseba, ro-
melic amJamad yinuliT aris dafaruli. ra aris yinuli da rogoria misi warmoqmnis 
pirobebi, es sakiTxi ganvixileT wina gakveTilze.

glaciologiis praqtikul mniSvnelobaze metyvelebs is, rom myinvarebs dedamiwaze 
xmeleTis farTobis daaxloebiT 11% ukavia; myinvarebi didi raodenobiT Seicavs mtknar 
wyals.

glaciologia geologiisa da georgafiis mecnierebaTa cikls miekuTvneba. am mecnier-
ebebs Soris sazRvari pirobiTia. cnobilia, rom glaciologia Seiswavlis yvela saxis 
bunebriv yinulebs, romlebic dedamiwis xmeleTis zedapirzea warmodgenili; miwiszeda 
da miwisqveSa yinulebis warmoSobis kanonzomierebani xSirad erTmaneTTan aris dakav-
Sirebuli. 

glaciologia farTo xaziT ebjineba agreTve geografiisa (klimatologias, okeano-
logias, xmeleTis hidrologias, kartografias) da geologiis (kristalografiis, vul-
kanologiis) Sesabamis dargebs.

amJamad mimdinareobs kvlevebi msoflio okeanis donis awevasTan dakavSirebiT. am 
monacemebis misaRebad aucilebelia mravali kvlevis Catareba wylis moculobis, moZ-
raobis siCqaris da sxva maxasiaTeblebis Sesaxeb, raTa acilebuli iyos mosalodneli 
katastrofebi.

 aqtivoba 3. marTuli diskusia
ra fizikuri movlenebi udevs safuZvlad mocemul problemas?
raSi mdgomareobs Cveni, dedamiwaze mobinadre sazogadoebis roli klimatis cvli-

lebiT ganpirobebul problemaSi.
ratom unda vicodeT yvelam globaluri klimatis cvlilebis Sesaxeb?
SeuZlia Tu ara TiToeul Cvengans ramis gakeTeba am procesis Sesamcireblad, 

ganurCevlad imisa, sad cxovrobs da rogoria misi sazogadoebrivi kuTvnileba?
aqtivoba 4. Sejameba Sefaseba
saSinao davaleba: informaciis moZieba mocemul sakiTxze da prezentaciis gakeTeba 

danarTi 1-Si mocemuli  Sefasebis rubrikis gaTvaliswinebiT.
 saWiro saganmanaTleblo resursebis CamonaTvali:
1.http://medialiteracy.ge/uploads/resources/63567d38fadcee8.pdf
2.Jurnali maswavlebeli . globaluri klimatcvlileba   manana ratiani
http://mastsavlebeli.ge/?p=1349
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3. https://www.ted.com/talks/kristin_poinar_what_s_hidden_under_the_greenland_ice_sheet
4. videofilmebi: a) ,,globaluri daTboba1“ b) „dedamiwa yinulis dnobis Semdeg 2“  

g) „qarTveli mkvlevarebi kavkasionze yinulis dnobis Sesaxeb 3“.

§ 2.9  sxeulis masis gazomva. inovaciuri gakveTili

mizani: sxeulis masis dadgena awonviT. cdebis saSualebiT vaCvenoT moswavleebs, rom 
erTnairi masis sxvadasxva siTxes gansxvavebuli moculoba aqvs, erTnairi moculobis 
sxvadasxva siTxes gansxvavebuli masa aqvs. moswavleebi darwmundnen, rom nivTierebis 
erTeuli moculobis masa mudmivia.

esg-Sedegi: fiz.sab 4.5.6.7.9	
gamoyenebuli meTodebi da strategiebi:  swavleba sakuTari aRmoCenebiT. minileqcia, 

praqtikuli samuSo, diskusia, ideis provocireba.

winare codna: gavixsenoT CvenTvis cnobili fizikuri sidideebi da maTi sazomi er-
Teulebi.

aqtivoba 1. masis cnebis Semotana
vinaidan masis, rogorc sxeulis inertulobis zomis, gansazRvra jerjerobiT naadre-

via, am etapze SemovifarglebiT imiT, rom masis dadgena awonviT SeiZleba. rac Seexeba 
cnebebs - wona, awonva, yofa-cxovrebaSi xSirad gvsmenia.

aqtivoba 2. minileqcia
mZime da msubuqi sxeulebi SeiZleba davaxasiaToT fizikuri sididiT - masiT. uma-

rtivesi saqanelas „aiwona-daiwona“ damzadeba damoukidebladac SegviZlia,Tu mrgval 
fanqarze Sua nawiliT frTxilad davdebT saxazavs, Cveni damzadebuli sasworiT ad-
vilad davadgenT, romeli ufro mZimea - saSleli, kanfeti Tu saTamaSo qinder siur-
prizidan.

aqtivoba 2. xelsawyos gacnoba
 Semdeg vacnobT moswavleebs berketiani sasworis muSaobis princips. awonvisTvis ga-

moiyeneba sawonebi (vaCvenebT saswors da sawonebs). Semdeg berketiani sasworis gamoy-
enebiT ganvsazRvravT, ramdenime sxeulis masas. mivyvebiT wignSi aRweril Tanmimdevrobas. 

aqtivoba 3. praqtikuli samuSao N1
am cdebis Catareba did sizustes da sifrTxiles moiTxovs. 
moswavleebi adgenen sxeulis masas, romelic sawonebis masaTa jamis tolia.
aqtivoba 4. N1 cdis Sedegebis analizi 
maswavlebeli ekiTxeba moswavleebs: rogor fiqrobT, aqvs Tu ara erTnairi moculo-

ba 1 kg zeTs da 1kg wyals? pasuxis mosmenis Semdeg viwyebT meore praqtikul samuSaos.
moswavleebi askvnian, rom erTnairi masis sxvadasxva siTxes gansxvavebuli moculoba 

aqvs. 
vekiTxebiT moswavleebs, romeli ufro mZimea: 1l wyali Tu 1l zeTi? wina praqtiku-

li samuSaodan gamomdinare, moswavleebs aRar gauWirdebaT am kiTxvaze pasuxis gacema. 
aqtivoba 5. praqtikuli samuSao N2
meore praqtikul samuSaos vatarebT or etapad: jer vadarebT 100sm3 wylisa da zeTis 

masebs. Semdeg igives gavimeorebT 200sm3 wylisa da zeTisTvis. miRebul Sedegebs viniS-
navT cxrilSi. vaskvniT, rom wyali ufro mZimea.

aqtivoba 6. N2 cdis Sedegebis analizi 
maswavlebeli ekiTxeba moswavleebs: aris Tu ara sxeulis masa damokidebuli niv-

Tierebis raodenobaze (molekulebis raodenobaze) sxeulSi? pasuxi aseTia: sxeulis masa 
damokidebulia nivTierebis raodenobaze, TiToeul molekulas gaaCnia masa. mTeli sxe-
ulis masa ki molekulaTa masebis jamis tolia. 

 maswavlebeli uxsnis moswavleebs, rom sxvadasxva nivTierebis molekulebis masebi 
gansxvavebulia.

aqtivoba 7. diskusia
maswavlebeli ekiTxeba moswavleebs: eqnebaT Tu ara toli masebi sxeulebs, romlebic 

toli raodenobis molekulebs Seicaven? 
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pasuxi: maTi masebi gansxvavebulia.
kiTxva: garda masisa, kidev riT SeiZleba gansxvavdebodnen molekulebi?
 pasuxi: zomiT da urTierTganlagebiT. swored es aris erT-erTi mizezi, rom erTnai-

ri moculobis wyals da zeTs gansxvavebuli masa aqvs.
Sedegi miRweulia, moswavleebs garkveuli warmodgena SeeqmnaT sxeulis masaze, ro-

gorc sxeulis maxasiaTebel sidideze.
aqtivoba 8. ideis provocireba
moswavleTa yuradReba mivaqcioT cxrilis bolo svetis monacemebs: wylisTvis pir-

vel da meore striqonSi miRebuli Sedegebi erTnairia, aseve erTnairia zeTisTvis mesame 
da meoTxe striqonSi Sedegebic. ras unda migvaniSnebdes es faqti? miviRebdiT Tu ara 
imave Sedegs, rom agveRo sxva moculobis (mag., 300sm3) wyali da zeTi? moswavleTa pasux-

is mosmenis Semdeg maswavlebeli svams kiTxvas: aris Tu ara 
v
m  Sefardeba moculobaze 

damokidebuli?
pasuxi: radgan v

m  Sefardeba wylis an zeTis nebismieri moculobisTvis erTnairia, is 

ar aris moculobaze damokidebuli. 
bolos maswavlebeli svams kiTxvas: radgan wylis an zeTis nebismieri moculobisTvis 

v
m  Sefardeba mudmivia, xom ar SeiZleba vifiqroT, rom is wylis an zeTis (zogadad niv-

Tierebis) maxasiaTebeli sididea? maswavlebeli saSinao davalebad aZlevs moswavleebs 
moifiqron, ras daarqmevdnen saxelad am Sefardebas?

resursebi: saxelmZRvanelo, berketiani saswori, sawonebis nakrebi, sxvadasxva sxeu-
li, wyali, mzesumziris zeTi, 2 cali erTnairi menzura, fanqari, saxazavi.

Sefasebis kriteriumebi: romel aqtivobas afasebT ganmaviTarebeli da ganmsazRvreli 
SefasebiT. danarTis saxiT unda iyos Sesabamisi rubrika.

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi. 

§ 2.10 nivTierebis simkvrive

mizani: nivTierebis simkvrivis cnebis gansazRvra, formulis Seswavla, simkvrivis er-
Teulis fizikuri azris gansazRvra. 

esg-Sedegi: fiz. sab. 4.5.6.
gamoyenebuli meTodebi da strategiebi: formulis miReba da analizi.
winare codna: gavixsenoT wina gakveTilze Catarebuli cdebi da misi Sedegebi. 

Sedegebis analizma aCvena, rom TiToeuli siTxisaTvis masis Sefardeba Sesabamis 
moculobasTan mudmivi rCeba (wylis SemTxvevaSi ricxobrivad daaxloebiT 1-is tolia, 
xolo mzesumziris zeTis SemTxvevaSi 0,9-is). sxva sityvebiT rom vTqvaT, erTi da imave 
nivTierebis rogori masac unda aviRoT, masis fardoba misive moculobasTan mudmivia.

aqtivoba 1. saSinao davalebis gamokiTxva.
ra Sedegi gviCvena sxvadasxva masis (an moculobis) siTxeze dakvirvebisas v

m  is 
gamoTvlam? ra SeiZleba davarqvaT am Sefardebas? SesaZlebelia moswavleebma daasaxelon 
simkvrive an misi msgavsi mniSvnelobis sityvebi (simWidrove, sisqe da a.S).

aqtivoba 2. axali masalis axsna.
sxeulis masis Sefardebas misive moculobasTan sxeulis simkvrive ewodeba da 

gamoiTvleba formuliT:  r= v
m

nivTierebis simkvrive ar aris damokidebuli arc mis moculobaze da arc mis masaze 
da mocemuli nivTierebisaTvis mudmivi sididea.

nivTierebis simkvrive gviCvenebs, ra masis nivTierebas Seicavs misi erTeulis toli 
moculoba. SI sistemaSi simkvrivis erTeulia kg/m3.

nivTierebis simkvrive sxvadasxva agregatul mdgomareobaSi sxvadasxvaa.
sxvadasxva nivTierebisagan Semdgar sxeuls axasiaTeben sxeulis simkvriviT.
aqtivoba 3. simkvriveTa cxrilis gacnoba.
umetes SemTxvevebSi myari sxeulebis simkvrive metia siTxeebis simkvriveze. siTxeebis 

simkvrive ki _ airebis simkvriveze.
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aqtivoba 4. simkvrivis erTeulis gadayvana sxva sistemaSi.
mag.m 1kg /m3 = 103g/106sm3 =10-3 g/sm3.
resursebi: saxelmZRvanelo, cxrilebi.
Sefasebis kriteriumebi: axsnili masalis gageba da wvdoma
•	 sagakveTilo procesSi CarTuloba
•	 sakuTari azris Camoyalibeba

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi. 

miTiTeba:
yinulis simkvrive naklebia wylis simkvriveze
miTiTeba amocana 8: narevis simkvrive ρ =(m1 + m2)/(V1 + V2)
amocana 10-is miTiTeba: m =  ρV =  ρSh

dauTmeT ramdenime gakveTili am Tavis Semajamebel kiTxvebs da amocanebs.

integrirebuli gakveTili

fizika da samoqalaqo ganaTleba
Tema: TanamSromloba  sazogadoebrivi  sargeblisaTvis

mizani: moswavleebi dafiqrdnen globalur problemebze, adamianur gulgrilobaze, 
iniciativis mniSvnelobaze, daukavSiron problemis mizezebi fizikis gakveTilze miRe-
bul  informacias. moZebnon sakuTari sargebeli, roli problemis  mogvarebaSi. 

esg. Sedegi: fiz.sab.10.11.12
aqtivoba1. provocireba
upasuxeT SekiTxvebs da warmarTeT diskusia videomasalis naxvis Semdeg.
uyureT videomasalas mocemul bmulze gadasvliT, moZebneT videomasala navTobiT  

da navTobproduqtebiT dabinZurebul garemoze da gaixseneT §2.3 da 2.10. 
https://tinyurl.com/yy2xpx7e
https://tinyurl.com/y5scojoy

aqtivoba 2. marTuli diskusia
kiTxvebi diskusiisTvis:
1. ra fizikuri movlena udevs safuZvlad mocemul problemas? 
2. ram ganapiroba mocemuli problema?
3. ra wvlilis Setana SeuZlia sazogadoebas, saxelmwifos, problemis gadaWraSi?
4. ra rolis Sesruleba SeuZlia TiToeul Tqvengans am problemis mogvarebaSi?
gTavazobT problemis gadasaWrelad gasavleli safexurebis CamonaTvals. am Camona-

Tvalis dafaze daweriT da moswavleebis pasuxebis gamoyenebiT daavaleT moswavleebs, 
Seadginon da daweron globaluri problemis gadaWris individualuri algoriTmi.

•	 problemis Seswavla, informaciis mogroveba;
•	 problemis daSla aspeqtebad;
•	 problemis aspeqtis SerCeva;
•	 moqmedebis gegmis Sedgena;
•	 problemis Sesrulebis indikatorebis gansazRvra;
•	 prezentaciis momzadeba;
•	 moqmedebis Semsrulebeli jgufis Camoyalibeba;
•	 moqmedebebis warmarTva;
•	  Sefaseba.
individualuri gegmebis saerTo ganxilvis Semdeg SeimuSaveT Sejerebuli varianti.
iciT Tu ara, rom TbilisSi ukve narCenebis daxarisxebis 25 stendia ganTavsebuli, 

sadac SegiZliaT miitanoT winaswar daxarisxebuli narCenebi _ PET boTlebi, qaRaldi, 
SuSa da aluminis qilebi? narCenebis daxarisxebis stendebi moewyo USAID-is mxardaWer-
iT da Tbilisis meriis erToblivi ZalisxmeviT.



40

D
on

’t 
C

op
y

swored amasTan dakavSirebiT gadaRebulia videorgoli, romelSic moTxrobilia, Tu 
sad da rogor xdeba narCenebis gadamuSaveba.

aseve SegiZliaT moipovoT informacia narCenebis gadamuSavebaze  sxvadasxva wya
rodan.

rekomendaciebi meore Tavis Semajamebli amocanebisTvis

N14. wyali praqtikulad ar ikumSeba, amasTan misi dagroveba milSi ar xdeba, amitom 
wvril ganivkveTSi wyalma ufro swrafad unda idinos. 

       

II Semajamebeli weris nimuSi

1.	 (1qula) 1sm wibos mqone ramdeni kubi moTavsdeba 1m wibos mqone kubSi?             
     a) 100;        b) 1000;        g) 10000;         d) 1000000.
2. (1qula) 60m3 moculobis cisternaSi eteva 48 tona masis navTi. am monacemebiT, risi 

tolia navTis  simkvrive?                                                         
   a) 1,25kg/m3;        b) 800kg/m3;        g) 8000kg/m3;        d) 2880kg/m3. 
3.  (1qula)  TbilisSi haeris simkvrive zamTarSi saSualod 1,3kg/m3-ia, xolo zafxulSi 

_ 1,22kg/m3. ramdeni kilogramiT meti haeria 100m3 moculobis oTaxSi zamTarSi, vidre 
zafxulSi?

 a) 0,8kg-iT;         b) 8kg-iT;        g) 12,2kg-iT;        d) 13kg-iT.
4.	(1 qula) difuzia erTnair gare pirobebSi 
 	 a) yvelaze swrafad mimdinareobs airebSi;    
 	 b) yvelaze swrafad mimdinareobs siTxeebSi;
 	 g) yvelaze swrafad mimdinareobs myar sxeulebSi;  
	 d) erTnairi siswrafiT mimdinareobs airebSi, siTxeebsa da myar sxeulebSi. 
5. (1qula) romels ufro meti simkvrive aqvs, 0,7 kg masis spilenZis qvabs Tu 100 g 

masis spilenZis kovzs?  
a) qvabs;           b) kovzs;                g) orives erTnairi simkvrive aqvT;  
d) am monacemebiT SeuZlebelia maTi simkvriveebis Sedareba.
6.	 (2 qula) ramdeni kilogramiT metia  0,5m3  moculobis spilenZis masa igive mocu-

lobis aluminis masaze? 
7.	 (3 qula) 4,52 kg masis tyviis naWers aqvs 0,1 l moculobis siRrue.  gansazRvreT 

misi simkvrive (tyviis simkvrivea 11300 kg/m3).
esg Sedegebi: fiz.sab. 1,4,9,10

Sefasebis rubrika:
1-5 davalebebSi swori pasuxi fasdeba 1 quliT, araswori pasuxi 0 quliT.
me-6 amocana:
•	 gansazRvra 0,5m3  moculobis spilenZis an aluminis masa _ 1 qula
•	 gansazRvra masaTa sxvaoba _1 qula
me-7 amocana:
•	 gansazRvra tyviis moculoba _ 1 qula
•	 gansazRvra naWris mTliani moculoba _ 1 qula
•	 gansazRvra naWris simkvrive _ 1 qula  
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miznebisa da Sinaarsis ruka

Tavi Tema
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3.1 moZ-
raoba

fiz.sab.5. fizikuri procesebisa 
da kanonzomierebebis kvlevisaT-
vis saWiro procedurebis ganx-
orcieleba (dakvirveba, gazomva, 
monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekva-
turad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodeno
bivi monacemebis sxvadasxva for-
miT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da or
ganizeba; monacemebis organizebisT-
vis informaciul-sakomunikacio te-
qnologiebis gamoyeneba;

sxeulis moZraoba ewodeba drois ganmav-
lobaSi misi mdebareobis cvlilebas sivrce-
Si sxva sxeulebis mimarT;
sxeuls, romlis mimarTac ganixileba sxva sx-
eulis mdebareoba, aTvlis sxeuli ewodeba;
sxeulis mdebareoba gansxvavebulia sxvadasx-
va aTvlis sxeulis mimarT _ sxeulis mde-
bareoba fardobiTia;
moZraoba da uZraoba fardobiTia.

1

3.2 sxe
ulis ga-
dataniTi 
moZraoba. 
nivTieri 
wertili

fiz.sab.5. fizikuri procesebisa 
da kanonzomierebebis kvlevisaT-
vis saWiro procedurebis ganx-
orcieleba (dakvirveba, gazomva, 
monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekva-
turad gamoyeneba);

fiz.sab.6. Tvisebrivi da raode-
nobrivi monacemebis sxvadasxva 
formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da or-
ganizeba; monacemebis organizebi-
sTvis informaciul-sakomunikacio 
teqnologiebis gamoyeneba;

sxeulis brunviTi moZraoba — moZraoba, rom-
lis drosac sxeuli brunavs raime realuri 
an warmosaxviTi RerZis garSemo. 
deformacia — sxeulis formisa da(an) mocu-
lobis cvlileba;
gadataniTi moZraoba — moZraoba, romlis 
drosac sxeulis yvela wertili erTnairad 
moZraobs. sxeulis nebismier or wertilze 
gavlebuli wrfe Tavisi Tavis paraleluri 
rCeba da am wertilebs Soris manZili ucv-
lelia;
sxeuls, romlis zoma moZraobis mocemul 
pirobebSi SeiZleba ugulebelvyoT, nivTieri 
wertili ewodeba;
sxeuli CaiTvleba nivTier wertilad, Tu misi 
zoma gacilebiT mcirea im manZilTan Sedare-
biT, romelsac es sxeuli gadis, an mcirea im 
manZilTan SedarebiT, romliTac daSorebu-
lia sxva sxeulebidan.

1

Tavi 3.  Tanabari moZraoba

mizani:  moswavleebma moZraobaze dakvirvebiTa da misi aRmweri sidideebis saSualebiT 
SeZlon Tanabari moZraobis aRwera sxvadasxva xerxebiT (moZraobis gantolebis amox-
sniT da grafikebis saSualebiT). gaiazron moZraobis traeqtoriis, gavlili manZilis 
da gadaadgilebis ganmartebebi, gaacnobieron maTi fardobiToba da amoxsnan amocanebi.

Temis farglebSi gamoyenebuli cnebebi da terminebi: traeqtoria, gadaadgileba, aT-
vlis sxeuli, aTvlis sistema, nivTieri wertili, siCqare, moZraobis da uZraobis 
fardobiToba,brunviTi moZraoba, deformacia, gadataniTi moZraoba skalaruli da 
veqtoruli sidideebi.



42

D
on

’t 
C

op
y

1 2 3 4 5

3.3 
nivTieri 
wertilis 
mdebare-
obis gan-
sazRvra. 
aTvlis 
sistema

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monace-
mebis organizebisTvis informaciul-sakomunika-
cio teqnologiebis gamoyeneba;

wrfeze sxeulis mdebareoba gani-
sazRvreba erTi koordinatiT;
sibrtyeze sxeulis mdebareoba 
ganisazRvreba ori koordinatiT;
aTvlis sistema — aTvlis sxeuli, 
masTan dakavSirebuli sakoordi-
nato RerZebi da drois sazomi 
xelsawyo.

3.4 moZ-
raobis 
traeqto-
ria, 
gavlili 
manZili. 
gadaadg-
ileba

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monace-
mebis organizebisTvis informaciul- sakomunika-
cio teqnologiebis gamoyeneba;

fiz.sab.7. monacemebis gaanalizeba da argumen-
tirebuli msjelobis safuZvelze daskvnebis ga-
motana, cvladebs Soris damokidebulebis aRsaw-
erad diagramebisa da grafikebis gamoyeneba;

traeqtoria _ wiri, romelsac aR-
wers nivTieri wertili moZraobi-
sas;
traeqtoriis formis mixedviT 
moZraoba SeiZleba iyos wrfivi an 
mrudwiruli; 
moZraobas, romlis drosac sxeu-
li sawyisi mdebareobidan xan erT, 
xan meore mxares gadaixreba, rx-
eviTi moZraoba ewodeba;
moZravi sxeulis mier drois raime 
SualedSi aRwerili traeqtoriis 
sigrZes gavlili manZili ewodeba; 
gavlili manZilis saerTaSoriso 
erTeulia metri;
wrfis mimarTul monakveTs, ro-
melic sxeulis sawyis mdebareo-
bas mis momdevno mdebareobasTan 
aerTebs, sxeulis gadaadgileba 
ewodeba;
sxeulis moZraobis traeqtoria, 
gavlili manZili da gadaadgileba 
fardobiTia

3.5 
skalaru-
li da 
veqtor-
uli 
sididee-
bi. moq-
medebebi 
veqtore-
bze

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monace-
mebis organizebisTvis informaciul-sakomunika-
cio teqnologiebis gamoyeneba;

fiz.sab.7. monacemebis gaanalizeba da argumen-
tirebuli msjelobis safuZvelze daskvnebis ga-
motana, cvladebs Soris damokidebulebis aRsaw-
erad diagramebisa da grafikebis gamoyeneba;

skalarulia sidide, romelic xa-
siaTdeba mxolod ricxviTi mniS-
vnelobiT; 
veqtoruli sidide xasiaTdeba 
rogorc ricxviTi mniSvnelobiT, 
aseve _ mimarTulebiT;
ori veqtori tolia, Tu maT erT-
nairi mimarTuleba da moduli 
aqvT;
or veqtori mopirdapirea, Tu maT 
erTnairi moduli da sapirispiro 
mimarTuleba aqvT.

1
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3.6 
labora-
toriuli 
samuSao. 
jgufuri 
muSaoba.

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proceduris, mo-
nacemebis aRricxvis formebis gansazRvra, saTanado 
resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monace-
mebis organizebisTvis informaciul-sakomunika-
cio teqnologiebis gamoyeneba;

fiz.sab.7. monacemebis gaanalizeba da argumen-
tirebuli msjelobis safuZvelze daskvnebis ga-
motana, cvladebs Soris damokidebulebis aRsaw-
erad diagramebisa da grafikebis gamoyeneba;

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da 
Catarebisas usafrTxoebis wesebis dacva.

1

3.7 
Tanabari 
moZraoba

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monace-
mebis organizebisTvis informaciul-sakomunika-
cio teqnologiebis gamoyeneba;

Tanabari moZraoba — moZraoba, 
romlis drosac sxeuli drois 
nebismier tol SualedebSi erT-
nair manZils gadis;
wrfivi Tanabari moZraoba — moZ-
raoba, romlis drosac sxeuli 
drois nebismier tol Sualedeb-
Si erTnair gadaadgilebebs as-
rulebs.

1

3.8 Tana-
bari moZ-
raobis 
siCqare

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monace-
mebis organizebisTvis informaciul-sakomunika-
cio teqnologiebis gamoyeneba;

sxeulis Tanabari moZraobis siC-
qare ewodeba sidides, romelic 
tolia gavlili manZilis fardo-
bisa im drosTan, ra droSic es 
manZili gaiara;
siCqaris erTeuli SI sistemaSi 
aris 1m/wm;
moZraobis siCqare veqtoruli si-
didea: mas aqvs ricxviTi mniSvne-
loba da mimarTuleba;
wrfivi Tanabari moZraoba — moZ-
raoba, romlis drosac sxeulis 
siCqare mudmivia;
siCqare yovelTvis mimarTulia 
gadaadgilebis mimarTulebiT da 
gviCvenebs drois erTeulSi Ses-
rulebul gadaadgilebas.

1

3.9 
sxeulis 
mdebare-
obis gan-
sazRvra 
wrfivi 
Tanabari 
moZrao-
bisas

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monace-
mebis organizebisTvis informaciul-sakomunika-
cio teqnologiebis gamoyeneba;

wrfivi Tanabari moZraobisas Ses-
aZlebelia davadginoT sxeulis 
mdebareoba (x koordinati) drois 
nebismier t momentSi, Tu gve-
codineba sawyisi koordinati x

0
, 

moZraobis v siCqaris moduli da 
mimarTuleba;
RerZis mimarTulebiT moZraobi-
sas koordinatis droze damok-
idebulebis formulaa x=x

0
+v · t;

RerZis sawinaaRmdegod moZrao-
bisas koordinatis droze damok-
idebulebis formulaa x=x

0
-v · t.

1
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3.10 
wrfivi 
Tanabari 
moZ-
raobis 
grafike-
bi.

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monaceme-
bis organizebisTvis informaciul-sakomunikacio te-
qnologiebis gamoyeneba;

Tanabari moZraobis manZi-
lis grafiki drois RerZTan 
garkveuli kuTxiT daxrili 
wrfea;
Tanabari moZraobis siCqaris 
grafiki drois RerZis para-
leluri wrfea;
moraobis grafikebis meSve-
obiT SesaZlebelia davadg-
inoT sxeulis siCqaris mniS-
vneloba da garkveul droSi 
gavlili manZili. 

1

3.11 
gadaadg-
ilebis 
da 
siCqaris 
Sekrebis 
wesebi.

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monaceme-
bis organizebisTvis informaciul-sakomunikacio te-
qnologiebis gamoyeneba;

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

sxeulis gadaadgileba uZravi 
aTvlis sxeulis mimarT tolia 
sxeulis gadaadgilebas moZ-
ravi aTvlis sxeulis mimarT, 
mimatebuli moZravi aTvlis 
sxeulis gadaadgileba uZravi 
aTvlis sxeulis mimarT;
sxeulis siCqare uZravi aT-
vlis sxeulis mimarT tolia 
sxeulis siCqares moZravi aTv-
lis sxeulis mimarT mimatebu-
li moZravi aTvlis sxeulis 
siCqare uZravi aTvlis sxeu-
lis mimarT.

1

3.12 
araTana-
bari moZ-
raoba. 
saSualo 
siCqare.

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monaceme-
bis organizebisTvis informaciul-sakomunikacio te-
qnologiebis gamoyeneba;

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

saSualo siCqare — araTana-
bari moZraobis maxasiaTebe-
li sidide;
sxeulis saSualo siCqare — 
fizikuri sidide, romelic 
tolia gavlili manZilis Se-
fardebisa drois im Sualed-
Tan, romlis ganmavlobaSic 
es manZili gaiara;
saSualo siCqare gviCvenebs, 
ra manZils gadis sxeuli sa-
Sualod drois erTeulSi.

1

3.13 
amocanis 
amoxsnis 
nimuSi

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monaceme-
bis organizebisTvis informaciul-sakomunikacio te-
qnologiebis gamoyeneba;

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

1

mesame Ta-
vis Sema-
jamebeli 
kiTxvebi 
da amo-
canebi

2

Semaja
mebeli 
samuSao 
#3

1

sarezer-
vo dro

1
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§3.1 moZraoba

mizani: moswavleebi gansazRvraven cnebebs: moZraoba; aTvlis sxeuli;  mdebareobis, 
moZraobis da uZraobis fardobiToba.

esg-Sedegi: fiz. sab. 5.6
gamoyenebuli   meTodebi da  strategiebi: minileqcia, diskusia, frontaluri kiTxvebi.
winare codna: ra aris movlena? fizikuri movlena?	
aqtivoba 1.provocireba
ganvixiloT magaliTi: maswavlebelma or sxvadasxva rigSi mjdom moswavles sTxova, 

daexasiaTebinaT dafis mdebareoba maT mimarT. 
pirvelma moswavlem Semdegnairad upasuxa: dafa mdebareobs Cemgan win da marjvniv, 

daaxloebiT 4 metrSi. 
meore moswavlis pasuxi gansxvavdeboda: dafa mdebareobs Cemgan win da marcxniv, daax-

loebiT 6 metrSi.
 dafas moswavleebis mimarT sxvadasxva mdebareoba aqvs. gavakeToT daskvna: sxeulis 

mdebareobis dasadgenad saWiroa avirCioT sxeuli, romlis mimarTac ganvixilavT sxeu-
lis mdebareobas.

aqtivoba 2. minileqcia
moviyvanoT ramdenime magaliTi.
materia ganicdis uwyvet cvlilebas. mravali movlenidan gamovyofT moZraobas. sxe-

ulis moZraoba ewodeba drois ganmavlobaSi misi mdebareobis cvlilebas sivrceSi sxva 
sxeulebis mimarT. 

moswavleebi maswavleblis daxmarebiT midian daskvnamde, rom sxeulis mdebareoba 
gansxvavebulia sxvadasxva sxeulebis mimarT _  sxeulis mdebareoba fardobiTia. far-
dobiTia moZraoba da uZraoba, radgan aTvlis sxeulis arCevazea damokidebuli. sxeuls, 
romlis mimarTac ganixileba sxva sxeulis mdebareoba, aTvlis sxeuli ewodeba. 

aqtivoba 3. frontaluri kiTxvebi
masalis ganmtkiceba kiTxvebiT:1) ra aris moZraoba? 2) romel sxeuls uwodeben aTv-

lis sxeuls? moiyvaneT iseTi moZraobis magaliTi, romlis drosac aTvlis sxeuli iqneba 
sxvadasxva. 3) rogor gesmiT cnebebi: sxeulis mdebareoba fardobiTia? moZraoba da uZ-
raoba  fardobiTia? moiyvaneT magaliTebi.

aqtivoba 4. diskusia
SeZlebT iseTi sxeulis dasaxelebas, romelic uZravi iqneba nebismieri aTvlis sxeu-

lis mimarT? arsebobs absoluturad uZravi sxeuli?
aqtivoba 5. Sejameba, Sefaseba

Sefasebis kriteriumebi 
	axsnili masalis gageba da wvdoma
	sakuTari azris Camoyalibeba
	sagakveTilo procesSi CarTuloba

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi. 
miTiTeba: #7. oriveSi erTnairad, radgan sunamos molekulebis siCqare orive SemTx-

vevaSi erTnairia vagonis kedlebis mimarT.
moswavleebis yuradReba unda gavamaxviloT imaze, rom yvela movlena Tanabrad moZ-

rav vagonSi mimdinareobs iseve, rogorc pirobiTad uZrav dedamiwis SemTxvevaSi.

§ 3.2   sxeulis gadataniTi moZraoba. nivTieri wertili

mizani: moswavleebma gaacnobieron Semdegi cnebebi: brunviTi moZraoba, deformacia, 
gadataniTi moZraoba. SeZlon Sesabamisi cxovrebiseuli magaliTebis moyvana da nivTieri 
wertilebis dasaxeleba.

esg-Sedegi:	fiz. sab. 5.6
winare codna: mdebareobis, moZraobis, uZraobis fardobiToba.
aqtivoba 1. provocireba
mieciT moswavles davaleba, aRweros misi moZraoba velosipediT. airCieT sxvadasxva 

aTvlis wertili.rodis aris velosipedi nivTieri wertili?
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aqtivoba 2. minileqcia
moZraoba rom aRvweroT, saWiroa, vicodeT sxeulis mdebareoba sivrceSi drois nebi-

smier momentSi, magram sxeulis nawilebs sivrceSi sxvadasxva mdebareoba ukaviaT da, 
SesaZloa, gansxvavebuladac moZraobdnen. es ki moZraobis aRweras arTulebs. zogjer 
SesaZlebelia sxeulis zomebi mxedvelobaSi ar miviRoT da igi wertilad CavTvaloT. 
es modeli moZraobis aRweras gagviadvilebs. magaliTad, Tu matarebeli an manqana moZ-
raobs A qalaqidan  B qalaqisken. magram Tu matarebeli xidze gadadis an gvirabSi gadis, 
aucileblad davfiqrdebiT, ra sigrZisaa matarebeli, radgan orvagonian da ocvagonian 
Semadgenlobebs sxvadasxva dro dasWirdebaT. aseve viTvaliswinebT avtomobilis zomebs 
parkirebisas, satvirTo avtomobilebis datvirTvisas da a.S.  Semdeg ganvmartavT moZrao-
bis saxeebs. 

aqtivoba 3. axsnili masalis praqtikuli gamoyeneba
mogvyavs yofa-cxovrebidan  brunviTi moZraobis, deformaciisa da gadataniTi moZrao-

bis magaliTebi.
aqtivoba 4. Sejameba, Sefaseba
Sefasebis kriteriumebi
•   axsnili masalis gageba da wvdoma
•   sagakveTilo procesSi CarTuloba
•   sakuTari azris Camoyalibeba
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi. 
amocana 7-is miTiTeba: SesaZlebelia. magaliTad,  „eSmakis borblis“ kalaTa.

§3.3  nivTieri wertilis mdebareobis gansazRvra. aTvlis sistemebi

mizani: moswavlem SeZlos sxeulis mdebareobis gansazRvra wrfeze, sibrtyeSi, sivrce-
Si. gaiazros aTvlis sistemis mniSvneloba da gamoiyenos miRebuli codna amocanis amox-
snis dros.

esg-Sedegi:	 fiz. sab 5.6
winare codna: dekartis koordinatTa sistema,proporcia, masStabi.
aqtivoba 1.winare codnis gaaqtiureba.
SeiZleba davsvaT aseTi kiTxvebi:
ra aris saWiro imisaTvis, rom movZebnoT wertilis mdebareoba wrfeze? ipoveT wer-

tili A(8);
ra aris saWiro imisaTvis, rom movZebnoT wertilis mdebareoba sibrtyeze? ipoveT 

wertili  A(6,8);
ra aris saWiro imisaTvis, rom movZebnoT wertilis mdebareoba sivrceSi? ipoveT wer-

tili  A(5,6,8).
aqtivoba2: minileqcia.
wrfeze wertilis mdebareoba ganisazRvreba erTi koordinatiT, sibrtyeze _ ori 

koordinatiT, sivrceSi _ sami koordinatiT. moZravi sxeulis mdebareobis dasadgenad 
unda vicodeT sawyisi kooordinati (koordinatebi) da TiToeuli koordinatis cvli-
lebis wesi.

aqtivoba 3. damoukidebeli muSaoba wyvilebSi.
magaliTebis amoxsna, sxeulis mdebareobis gansazRvra wrfeze da sibrtyeze. mieciT 

dro amocanis amosaxsnelad da am drois limitis zusti dacviT daiwyeT amoxsnis demon-
strireba. Tavdapirvelad imuSaveT pirobis gaazrebaze, Semdeg im moswavles sTxoveT 
amoxsna, vinc kargad gaarTva Tavi davalebas, Semdeg is gamoiyvaneT, vinc ver SeZlo 
Tavis garTmeva da Tqveni daxmarebiT, miniSnebiT, xaraCoebis gamoyenebiT amoxseniT amo-
canebi.

aqtivoba 4. Sejameba, Sefaseba.
Sefasebis kriteriumebi
•   axsnili masalis gageba da wvdoma
•   sagakveTilo procesSi CarTuloba
•   sakuTari azris Camoyalibeba
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi. 
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§3.4   moZraobis traeqtoria. gavlili manZili. gadaadgileba

mizani: moswavleebma SeZlon moZraobis traeqtoriis, gavlili manZilis da gadaadg-
ilebis ganmarteba, gaacnobieron maTi fardobiToba da amoxsnan amocanebi.

esg-Sedegi: fiz.sab.5.6.7
winare codna: mdebareobis aRwera,moZraobis saxeebi.
aqtivoba 1.winare codnis gaaqtiureba.
mieciT moswavleebs aseTi davaleba: ra saxis moZraobebi iciT? riT gansxvavdebian 

isini erTmaneTisagan? rogor aRvwerT sxeulis mdebareobas?
aqtivoba 2. minileqcia
• traeqtoria-wiri, romelsac aRwers nivTieri wertili moZraobisas.
• traeqtoriis formis mixedviT moZraoba SeiZleba iyos wrfivi an mrudwiruli. 
• moZraobas, romlis drosac sxeuli wonasworuli mdebareobidan xan erT, xan meore 

mxares gadaixreba, rxeviTi moZraoba ewodeba.
• moZravi sxeulis mier drois raime SualedSi aRwerili traeqtoriis sigrZes gavlili 

manZili ewodeba. 
aqtivoba 3.  fizikuri sididis erTeulis dadgena
• gavlili manZilis saerTaSoriso erTeulia metri.
• wrfis mimarTul monakveTs, romelic sxeulis sawyis mdebareobas mis momdevno mde-

bareobasTan aerTebs,  sxeulis gadaadgileba ewodeba;
• sxeulis moZraobis traeqtoria, gavlili manZili da gadaadgileba fardobiTi sidideebia.

aqtivoba 4. dafaze Sesabamisi naxazebis warmodgena, ganmtkiceba
gakveTilis ganmtkiceba xdeba paragrafis boloSi mocemuli kiTxvebiT. 
 aqtivoba 5.  wyvilebSi muSaoba. cxrilis Sedgena
1. maswavlebeli wyvilebad yofs moswavleebs da aZlevs davalebas: Seadginon cxrili, 

romeli moZraoba aRiwereba erTi koordinatiT, romeli ori koordinatiT da romeli 
sami koordinatiT? moifiqron da daamaton or-ori msgavsi magaliTi: mag., 1. vertikalu-
rad asrolili burTis moZraoba.  

2. fexburTis burTis moZraoba saTamaSo moedanze.  
3.horizontalurad gasrolili burTis moZraoba. 
4. WianWvelas moZraoba magidis zedapirze. 
5. rwyilis moZraoba. 
6. wvimis wveTis moZraoba uqaro amindSi.
aqtivoba 6. Sejameba, Sefaseba
Sefasebis kriteriumebia:
	axsnili masalis gageba da gamoyeneba 
	wyvilebSi muSaobisas
	urTierTSefaseba
ssaSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi. 

§ 3.5 veqtoruli da skalaruli sidideebi. moqmedebebi veqtorebze

mizani: moswavleebma daaxarisxon fizikuri sidideebi skalarul da veqtorul si-
dideebad gaiazron toli da mopirdapire veqtorebis ganmartebebi.

esg-Sedegi: fiz.sab.5.6.7
winare codna: cnobili fizikuri sidideebi: sigrZe, drois Sualedi, masa, moculoba, 

farTobi, simkvrive, gadaadgileba, gavlili manZili.
aqtivoba 1. minileqcia
zogierTi fizikuri sididis dasaxasiaTeblad ar aris saWiro mimarTulebis codna.  maT 

skalaluri sidideebi ewodebaT (masa, drois Sualedi, farTobi, gavlili manZili, tem-
peratura...). skalaruli sidide xasiaTdeba mxolod ricxviTi mniSvnelobiT, veqtoruli 
sidide ki – ricxviTi mniSvnelobiT da mimarTulebiT (mag., gadaadgileba). Semdeg ganvmar-
tavT veqtors, tol veqtorebs, mopirdapire veqtorebs, erTi wrfis gaswvriv veqtorebis 
Sekrebis wess, veqtoris namravls ricxvze. 
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aqtivoba 2. amocanis amoxsnis xerxis demonstrireba
  aRniSvnis mniSvneloba, konkretuli magaliTebis amoxsnas  vuCvenebT dafaze. 
aqtivoba 3. axsnili masalis  ganmtkiceba
gakveTilis ganmtkiceba xdeba saxelmZRvaneloSi mocemuli kiTxvebiT.
aqtivoba 4. Sejameba, Sefaseba
saiTaa mimarTuli ori erTnairi mimarTulebis veqtorTa jami? risi tolia am jamis 

moduli?
saiTaa mimarTuli ori sapirispirod mimarTuli veqtoris jami? risi tolia am jamis 

moduli?
rogori sidide miiReba veqtoruli sididis ricxvze gamravlebiT?
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi. 

§ 3.6 laboratoriuli samuSao

mizani: moZraobaze dakvirveba 
esg-Sedegi:	fiz. sab. 4.5. 6.7. 9
gamoyenebuli   meTodebi da  strategiebi: cdaze dakvirveba, cxrilis Sevseba,muSaoba 

jgufebSi
winare codna: moswavleebma ician, ra aris moZraoba,gavlili manZili, gadaadgileba. 
aqtivoba 1.cdis dagegmvisa da Catarebisas usafrTxoebis wesebis gacnoba.
maswavlebeli acnobs moswavleebs Sesabamis wesebs da moiTxovs maT dacvas.
aqtivoba 2. laboratoriuli samuSaos CatarebisaTvis saWiro rekomendaciebi
• WurWeli Txevadi gliceriniT ise gaavseT, rom ramdenime burTulas Cadebis Semdeg ar 

gadmoiRvaros;
• metronomis tvirTis mdebareoba ise SearCieT, rom dartymebs Soris Sualedi iyos 

erTi wami; 
• aiReT plastelinis burTula da metronomis dartymasTan erTad CauSviT glicerinSi;
• metronomis yovel dartymaze moniSneT burTulas mdebareoba WurWelze markeriT;
• saxazaviT gazomeT manZilebi niSnulebs Soris. 
aqtivoba 3. fizikuri procesis kvlevisaTvis saWiro monacemebis aRricxva, cxrilis 

Sedgena
monacemebi SeitaneT cxrilSi.
• gaimeoreT cda, oRond moniSvna gaakeTeT yovel meore dartymaze sxva feris marker-

iT;
• saxazaviT gazomeT manZilebi axal niSnulebs Soris. monacemebi SeitaneT  

cxrilSi; 
• Tu WurWlis simaRle saSualebas mogcemT, gaimeoreT cda metronomis yoveli mesame 

dartymisaTvis;
• gaimeoreT igive cda liTonis burTulas SemTxvevaSi; 
•  gazomeT manZilebi axal niSnulebs Soris.
aqtivoba 4. monacemebis gaanalizeba da daskvnis gamotana
•  gazomvebis Sedegebis mixedviT SeecadeT SeamCnioT kanonzomiereba; 
•  damoukideblad gaakeTeT daskvnebi.  riT gansxvavdebian erTmaneTisagan plastelini-

sa da liTonis burTulebis moZraobebi?
resursebi: menzura an maRali gamWvirvale cilindruli WurWeli, metronomi an wam-

zomi, saxazavi, Txevadi glicerini, erTnairi moculobis ramdenime plastelinisa da 
liTonis burTula, sxvadasxva feris markerebi.

Sefasebis kriteriumebi: cdis organizeba, Sedegebis Cawera, daskvnis gakeTeba.
rekomendaciebi saSinao davalebisTvis:
moswavleebma cda Caataron maRal, wyliT savse WurWelSi, sadac burTulebi moZrao-

bisas moaswreben mudmivi siCqaris damyarebas. mudmivi siCqariT moZraobisas drois tol 
SualedebSi gavlili manZilebi erTnairi iqneba, manamde ki gansxvavebuli.
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§3.7  Tanabari moZraoba

mizani: moswavlem SeZlos Tanabari moZraobisa da wrfivi Tanabari moZraobis daxas-
iaTeba, amocanebis amoxsna.

 esg-Sedegi:  fiz. sab. 5.6
gamoyenebuli   meTodebi da  strategiebi:   minileqcia, frontaluri kiTxvebi
gavaanalizoT wina gakveTilis laboratoriuli samuSaos Sedegi _ plastelinis 

SemTxvevaSi drois tol SualedebSi markeris niSnulebs Soris manZilebi toli iyo, anu 
glicerinSi plastelinis burTula drois sxvadasxva tol SualedebSi tol manZilebs 
gadioda. 

aqtivoba 1. minileqcia
mivyvebiT saxelmZRvaneloSi aRweril msjelobas. Tanabari  ewodeba iseT moZraobas, 

romlis drosac sxeuli drois nebismier tol SualedebSi erTnair manZils gadis.
aqtivoba 2. problemuri sakiTxis wamoWra da gadawyveta
am ganmartebaSi mniSvnelovania sityvebi: „drois nebismier tol SualedebSi“.  misi 

mniSvneloba avxsnaT saqalaqo avtobusis moZraobis magaliTze: gaCerebidan daZvrisas 
avtobusi Cqardeba, gaCerebasTan miaxloebisas ki muxruWdeba. misi moZraobisas SeiZle-
ba moiZebnos drois iseTi toli Sualedebi, romelTa ganmavlobaSi avtobusi  erTnair 
manZils gadis. magram mtkiceba imisa, rom is Tanabrad moZraobs, ar SeiZleba. Tanabari 
moZraobisas sxeuli erTnair manZils gadis drois nebismierad arCeul tol SualedebSi 
da ara mxolod erT an  ramdenime tol SualedSi. 

Tu cxeni Tanabrad moZraobs gzis wrfiv ubanze, maSin drois tol SualedebSi is tol 
gadaadgilebebs asrulebs. gadaadgilebebi tolia niSnavs, rom is gadis tol manZilebs 
da ar icvlis moZraobis mimarTulebas. aseT moZraobas wrfivi Tanabari moZraoba ewode-
ba.

wrfivi Tanabari moZraoba ewodeba iseT moZraobas, romlis drosac sxeuli drois 
nebismier tol SualedebSi erTnair gadaadgilebebs asrulebs.

aqtivoba 3. Sejameba, Sefaseba
saxelmZRvaneloSi paragrafis bolos mocemuli kiTxvebiT axsnili masalis gamokiTx-

va.
• axsnili masalis gageba da wvdoma
• sagakveTilo procesSi CarTuloba
• sakuTari azris Camoyalibeba.

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi. 

amocana 4-is amoxsna: ar aris sakmarisi. rezinis milis ganikveTis farTobi SiZleba sxva-
dasxva adgilze gansxvavebuli iyos.

sirTuleebi
ra unda gavaum
jobeso

standartiT gaTvaliswinebuli done kri-
teriumebi

Zlieri mxareebi
ras vakeTeb gansa-
kuTrebiT kargad

kriteriumi 1
aqtiurad monawileobs da Seaqvs mniS-
vnelovani wvlili yvela aqtivobaSi

kriteriumi 2
yovelTvis
TanamSromlobs wyvilebSi/jgufebSi 
muSaobis dros

moswavlis TviTSefasebis sqema
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§3.8   Tanabari moZraobis siCqare

mizani: moswavlem gaacnobieros wrfivi Tanabari moZraobis cneba. gansazRvros Tana-
bari moZraobis siCqare konkretuli amocanebis amoxsnisas. SeZlos siCqaris erTeulis 
dadgena.

esg-Sedegi: fiz. sab. 5.6
gamoyenebuli   meTodebi da  strategiebi:    minileqcia, dafasTan muSaoba, amocanebis 

amoxsna
aqtivoba 1. minileqcia
gavixsenoT wina paragrafSi ganxiluli magaliTi: doRis cxenis moZraobis siswrafis 

dasaxasiaTeblad gavlili manZili gavyaviT am manZilis gavlis droze. miRebuli sidide 
gviCvenebda, ra manZils gadioda cxeni 1 wm-Si.

praqtikidan viciT, rom rodesac gveCqareba xSirad vaxsenebT sityvas dro: „droze 
modi“, „droze iswavle“, „droze dawere“. imisaTvis, rom vipovoT sxeulis siCqare, saW-
iroa  drois raRac SualedSi sxeulis mier gavlili manZili gavyoT drois am Sualedze.

siCqare = manZili : dro
Tu manZils aRvniSnavT l-iT, drois Sualeds – t-Ti, siCqares – v-Ti, miviRebT:
v=l/t
erTi mimarTulebiT wrfivi Tanabari moZraobisas gavlili manZili da gadaadgilebis 

moduli tolia, amitom
v=S/t
wrfivi Tanabari moZraobisas sxeulis siCqare ewodeba sidides, romelic tolia 

gadaadgilebis fardobisa im drosTan, ra droSic es gadaadgileba Sesrulda. e.i. siCqa-
re gviCvenebs drois erTeulSi Sesrulebul gadaadgilebas. 

aqtivoba 2. siCqaris erTeulis dadgena
SI sistemaSi manZilis erTeulia 1 m, drois erTeulia 1 wm, amitom siCqaris erTeu-

li iqneba 1 m/wm. es iseTi Tanabari moZraobis siCqarea, romlis drosac sxeuli 1 wm-Si  
1 m-is tol manZils gadis. sxeulis siCqare SeiZleba gavzomoT sxva erTeulebSic: km/sT-Si,  
km/wT-Si, sm/wm-Si da sxva.

wrfivi Tanabari moZraoba es aris  moZraoba, romlis drosac sxeulis siCqare mudmivi 
sididea.

aqtivoba 3. siCqaris veqtoris mimarTulebis dadgena
siCqare veqtoruli sididea.
wrfivi moZraobisas siCqare yovelTvis gadaadgilebis mimarTulebis Tanxvdenilia da 

gviCvenebs drois erTeulSi Sesrulebul gadaadgilebas.
v⃗=s⃗/t
aqtivoba 4. dafasTan muSaoba
maswavlebeli dafasTan iZaxebs moswavles da klasTan erTad xsnian konkretul amo-

canas.
aqtivoba 5. individualuri muSaoba
maswavlebeli aZlevs davalebas, amoxsnan amocana miTiTebuli meTodiT.
saSinao davaleba: paragrafis bolos mocemuli kiTxvebi da amocanebi.

	
§ 3.9 sxeulis mdebareobis gansazRvra wrfivi Tanabari moZraobisas

mizani: moswavlem unda SeZlos saTanado formulis gamoyenebiT wrfivi Tanabari moZ-
raobisas gansazRvros sxeulis mdebareoba drois nebismier momentSi. 

esg-Sedegi: fiz. sab. 5.6
gamoyenebuli   meTodebi da  strategiebi:    minileqcia, sqematuri naxazis gakeTeba, 

konkretuli magaliTis ganzogadeba, formulis gamoyvana, dafasTan muSaoba.
winare codna:	 saSinao davalebis Semowmeba kiTxvebiT: ras ewodeba wrfivi Tanabari 

moZraoba? rogor vipovoT Tanabari moZraobis siCqare? gavlili manZili? moZraobis 
dro? saiT aris mimarTuli moZraobis siCqare?

aqtivoba 1. minileqcia 10 wT
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mizani: § 20-Si ganxiluli Temis gagrZeleba
Cveni ZiriTadi amocanaa, sxeulis mdebareobis gansazRvraa drois nebismier momentSi. 

SevecadoT es amocana gadavwyvitoT wrfivi Tanabari moZraobisas.
mivyvebiT saxelmZRvaneloSi moyvanili msjelobis gzas. 
aqtivoba 2. konkretuli magaliTis ganzogadeba 5 wT
mizani: moswavleebSi induqciis  Cvevis gamomuSaveba
ganvazogadoT ganxiluli magaliTi: Tu sxeulis sawyisi koordinatia x0, is moZraobs 

wrfivad da Tanabrad v siCqariT, maSin misi koordinati t drois Semdeg RerZis mimar-
TulebiT moZraobisas iqneba

x=x0+v∙t,
xolo RerZis sawinaaRmdegod moZraobisas _
x=x0-v∙t.
aqtivoba 3. axsnili masalis gamokiTxva sakontrolo kiTxvebiT 10 wT
mizani: axsnili masalis ganmtkiceba
aqtivoba 4. amocanebis amoxsna 15 wT
aqtivoba 5. Sejameba, Sefaseba 5 wT
Sefasebis kriteriumebi : konkretuli amocanebis gadawyvetisas miRebuli formulebis 

sworad gamoyeneba. sxeulis mdebareobis koordinatebis dadgena.
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi. 
rekomendaciebi:
sxeulis koordinati izrdeba, Tu sxeuli moZraobs Cveni arCeuli RerZis mimar-

TulebiT, mcirdeba, Tu moZraobs Cveni arCeuli RerZis sapirispirod.

	 §3.10 wrfivi Tanabari moZraobis grafikebi

mizani: SevaswavloT moswavleebs Tanabari moZraobis grafikis ageba da am grafikiT 
siCqaris povna.

esg-Sedegi: fiz. sab. 5. 6
	 gamoyenebuli meTodebi da  strategiebi:  minileqcia, cxrilebis da grafikebis 

Sedgena da analizi, wyvilebSi muSaoba.
winare codna: wrfivi Tanabari moZraoba,  ganvlili manZilis  da siCqaris formula. 

siCqaris erTeuli.
aqtivoba 1.saSinao davalebis Sesrulebis Semowmeba kiTxvebiT.
 rogor icvleba sxeulis koordinati X RerZis mimarTulebiT moZraobisas?  sawi-

naaRmdego mimarTulebiT moZraobisas? dawereT Sesabamisi formulebi. ra aris saWiro 
imisaTvis, rom SevZloT sxeulis koordinatis dadgena  drois nebismier momentSi? ro-
gor gamovTvaloT Tanabari moZraobis siCqare?

aqtivoba 2. minileqcia 
Cven ukve davadgineT, rom wrfivi Tanabari moZraobisas gavlili manZili drois  pro-

porciulad icvleba. gamovsaxoT grafikulad es damokidebuleba. amisaTvis SevavsoT 
cxrili, romelzec gamosaxulia dro (wm-Si) da gavlili manZili (m-Si).  (am cxrils 
vavsebT § 25-Si Seswavlili  l=vt formulis gamoyenebiT). 

aqtivoba 3.grafikis ageba
cxrilis monacemebis safuZvelze maswavlebeli dafasTan muSaobiT moswavleebTan er-

Tad agebs l(t) damokidebulebis grafiks, romelsac moZraobis grafiks vuwodebT.
aqtivoba 4. moZraobis grafikis gamoyeneba amocanebis amoxsnisas. grafikis saSualebiT 

SesaZlebelia gamovTvaloT garkveul droSi gavlili manZili da isic,Tu sad aRmoCndeba 
sxeuli drois nebismier momentSi, Tu is am siCqariT gaagrZelebs moZraobas.  moswavlee-
bi maswavleblis davalebiT xsnian konkretul amocanas drois sxvadasxva momentisTvis.

aqtivoba 5. wyvilebSi muSaoba
maswavlebeli wyvilebs aZlevs davalebas, aagon analogiuri cxrili da grafiki, 

rodesac Tanabari moZraobis siCqare  V=20 m/wm da  V=25 m/wm. Semdeg maswavlebeli svams 
kiTxvas:  romeli sxeulis moZraobis grafikia ufro maRla? aZlevs davalebas moswav-
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leebs imave koordinatTa sistemaSi warmoadginon patara siCqariT (vTqvaT 5 m/wm siCqa-
riT moZravi sxeulis moZraobis grafiki).

aqtivoba 6.  siCqaris grafikis ageba
maswavlebeli damoukidebel samuSaod aZlevs moswavleebs aagon Tanabari moZraobis 

siCqaris grafiki.
aqtivoba 7. l=vt formulis geometriuli interpretacia. maswavlebeli ekiTxeba mos-

wavleebs:  ra formuliT moiZebneba marTkuTxedis farTobi, Tu cnobilia misi sigrZe da 
sigane?  am formulis l=vt formulasTan SedarebiT vadgenT, rom maTi ricxviTi mniSvn-
elobebi tolia. anu gavlil manZili ricxobrivad siCqaris grafikiT t-s Sesabamisi mniS-
vnelobiT da sakoordinato RerZebiT miRebuli marTkuTxedis farTobis tolia. Semdeg 
eZeben gavlili manZils grafikis gamoyenebiT maswavleblis mier miTiTebuli drois 
konkretuli mniSvnelobebisTvis.

aqtivoba 8. Sejameba, Sefaseba.
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi

§3.11. gadaadgilebis da siCqaris Sekrebis wesebi

	 mizani: moswavleebma SeZlon daakavSiron erTmaneTTan erTi da imave sxeulis 
gadaadgilebis veqtorebi da siCqaris veqtorebi sxvadasxvanairad aRqmuli im ori aTvlis 
sistemis mimarT, romelTaganac erTi uZravia, xolo meore mis mimarT moZraobs wrfivad da 
Tanabrad.

esg-Sedegi: fiz. sab. 5. 6,7
gamoyenebuli meTodebi da  strategiebi: situaciuri amocanebi, wyvilebSi muSaoba.
winare codna: gadaadgileba, gavlili manZili, traeqtoria, aTvlis sxeulis arCeva. 
aqtivoba1. provocireba
rogor gesmiT mdebareobis, moZraobis da uZraobis fardobiToba?
ras gamosaxavs manZilis grafiki? siCqaris grafiki? rogor vadgenT siCqaris grafikis 

meSveobiT garkveul droSi gavlil manZils?
aqtivoba 2. sakiTxis dasma. varaudis gamoTqma.
davadginoT, rogoria kavSiri erTi da imave sxeulis gadaadgilebebs da siCqareebs So-

ris sxvadasxva aTvlis sxeulebis mimarT, romelTagan erTi meoris mimarT wrfivad da 
Tanabrad moZraobs? 

aqtivoba 3. warmosaxva.
warmovidginoT sxvadasxva aTvlis sistemis mimarT erTi da imave sxeulis moZraoba. am 

aTvlis sistemebidan erTi uZravia, meore ki mis mimarT wrfivad da Tanabrad moZraobs.  
moswavleebi maswavlebelTan erTad akeTeben sqematur naxazs da geometriulad gamo-
hyavT kavSiri ori sxvadasxva aTvlis  sistemis mimarT sxeulis Sesrulebul gadaadg-
ilebebs Soris. Semdeg ki masze dayrdnobiT adgenen kavSirs  siCqareebs Soris. jer ga-
nixileba  SemTxveva, rodesac navi mdinaris dinebis mimarTulebiT micuravs, Semdeg ki 
rodesac is dinebis sawinaaRmdegod micuravs. 

aqtivoba 4.  daskvna
1.	 Tu V

1
>V

2
 da avtomobilebi erTi mimarTulebiT moZraoben, V

1 
siCqariT moZravi 

avtomobilis siCqare V
2
 siCqariT moZravi avtomobilis mimarT iqneba toli   (V

1
- V

2
)-is da 

mimarTuli iqneba avtomobilebis mimarTulebiT. xolo meoris siCqare pirvelis mimarT 
moduliT isev  (V

1
- V

2
)-s tolia, magram mimarTulia avtomobilebis moZraobis sapirisp-

irod. 
2.	 Tu navis siCqare  moduliT tivis siCqaris tolia da mimarTulia mdinaris dinebis 

sawinaaRmdegod, maSin navi napiris mimarT uZravia, xolo tivis mimarT moZraobs.
3.	 Semxvedri mimarTulebiT moZraobisas erTi avtomobilis siCqare meoris mimarT 

moduliT tolia (V
1
+V

2
) da mimarTulia meorisken.

aqtivoba 5.  Sejameba, Sefaseba.
Temis Sesabamisi amocanebis naxazis Sesruleba,veqtorebis Sekreba,ricxviTi mniSvne-

lobis gamoTvla. 
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
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	 §3.12 araTanabari moZraoba. saSualo siCqare

mizani: moswavleebma SeZlon gamoTvalon araTanabari moZraobis  saSualo siCqare, 
gavlili manZili da dro. amoxsnan Sesabamisi amocanebi.

esg-Sedegi: fiz. sab. 5.6.7
gamoyenebuli meTodebi da  strategiebi: frontaluri kiTxvebi, situaciuri amocana, 

amocanebis amoxsna.
winare codna: ras ewodeba Tanabari moZraoba? rogor gamoiTvleba Tanabari moZrao-

bis siCqare?
aqtivoba 1.saSinao davalebis gamokiTxva.
rogor gamoiTvleba  sxeulis siCqare uZravi aTvlis sxeulis mimarT, rodesac es 

sxeuli da moZravi aTvlis sxeuli erTi mimarTulebiT moZraoben? sapirispiro mimar-
TulebiT moZraoben? 

aqtivoba 2.situaciuri amocana.
saxelmZRvaneloSi moyvanili msjelobis safuZvelze vaskvniT, rom siCqaris cvli-

lebis gamo araTanabari moZraobis zustad aRwera mTel traeqtoriaze rTulia. amitom 
sxeulis araTanabar moZraobas vaxasiaTebT saSualo siCqariT: drois raRac SualedSi 
gavlil manZils vyofT drois am Sualedze. saSualo siCqare gviCvenebs, Tu ra manZils  
gadis sxeuli saSualod  drois erTeulSi. saSualo siCqare traeqtoriis sxvadasxva 
ubanze sxvadasxvaa,magram misi codna gvexmareba, vivaraudoT garkveuli monakveTis 
gasavlelad saWiro dro an miaxloebiT gamovTvaloT garkveul droSi gavlili manZili.

aqtivoba 3. axsnili masalis ganmtkiceba amocanebiT:
aqtivoba 4. Sefaseba, Sejameba.
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi

Sefasebis kriteriumebi: 

yovelTvis aras-
worad 

umetesad sworad yovelTvis sworad

ganasxvavos Tana-
bari da araTana-
bari moZraoba
SearCios amocanis 
amosaxsnelad Sesa-
bamisi formula
moaxdinos er-
Teulebis gaday-
vana 
gamosaTvleli 
sididis ricxvi-
Ti mniSvnelobis 
moZebna

	

§3.13 amocanis amoxsnis nimuSebi

mizani: moswavleebma saxelmZRvaneloSi mocemuli tipuri amocanebis amoxsnis nimuSe-
bis ganxilvis Sedegad SeZlon  axali amocanebis amoxsna.

esg-Sedegi, axali  indikatorebi: fiz. sab. 5. 6. 7
aqtivoba1. mokle Canaweris gakeTeba
saerTo-saklaso SekiTxvebiT maswavlebeli exmareba moswavleebs amocanis pirobis 
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gaazrebaSi, cnobili da saZiebeli sidideebis garCevaSi, amoxsnis gzebis dagegmvaSi da 
mokle Canawerebis gakeTebaSi.

aqtivoba 2.  wyvilebSi muSaoba
naxazebis da sqemebis ageba. wignSi ganxiluli amocanis amoxsna. moswavleebi akeTeben 

urTierTSefasebas, aZleven erTmaneTs miTiTebebs.
aqtivoba 3. damoukidebeli muSaoba
mesame Tavis Semajamebel kiTxvebze  pasuxis gacema.
saSinao davaleba: gv 107-109 amocanebis amoxsna.
 maswavleblis mier SerCeuli savaldebulo da damatebiTi amocanebis amoxsna. maswav-

lebeli iTvaliswinebs moswavleTa individualur SesaZleblobebs da interesebs, amitom 
moswavleebs arCevanis saSualebas aZlevs. 

miRebuli codnis gasaRrmaveblad  SesTavazeT moswavleebs ewvion Semdeg bmuls 
https://phet.colorado.edu/en/simulations/category/physics/motion

rekomendaciebi mesame Tavis Semajamebeli zogierTi amocanis amoxsnisTvis.

15. l
1
+l

2
=V

2
t            			 

 

l

l1

l2
	 l

1
-l

2
=V

1
t            

	 l
2
=(V

2
t-V

1
t)/2

	 l
1
 aris Ramuras daSoreba kedlidan t=0 momentSi     

	 l
2
 ki daSoreba t drois Semdeg

	 V
1
 aris Ramuras siCqare V

2 
_ ultrabgeris siCqare.

17. vinaidan fexburTeli Tanabrad moZraobs, igi kedelTan miva
     	 t = 25m/(0.5m/wm) = 50wm
	 am drois ganmavlobaSi burTi gaivlis manZils
	 l = 5 m/wm • 50 wm = 250 m

III Semajamebeli weris nimuSi

1.	 (1 qula) dedamiwidan Sveulad aisroles burTi, romelmac 5 m simaRles miaRwia 
da Semdeg qvemoT vardnisas 3 m simaRlis aivanze daeca. sul ra manZili gaiara 
burTma?  

a) 5 m             b) 7 m               g) 8 m              d) 10 
2.	 (1 qula) avtomobili moZraobs Tanabrad 36 km/sT siCqariT, ra manZils gaivlis is 

20 wamSi?  
	 a) 100 m	 b)  200 m	 g) 300 m	 d) 400 m

3.	 (1qula) rogor Seicvleba sxeulis mier gavlili manZili, Tu is orjer nakleb     
droSi orjer swrafad imoZravebs?  
	 a) gaizrdeba 2-jer	 b) gaizrdeba 4-jer    

	 g) ar Seicvleba	 d) Semcirdeba 4-jer
4.	 (1 qula) moZravi matareblis Sua vagonidan  pirveli vagonisken midis mgza-

vri, romelic moZraobs matareblis mimarT 1 m/wm siCqariT, CamoTvlilT-
agan ra droSi SeiZleba gaiaros mgzavrma dedamiwis mimarT 360 metri, 
Tu matareblis siCqarea 17 m/wm da igi sakmaod bevri vagonisgan Sedgeba?  
a) 5 wm                 b)10 wm                    g)15 wm                d) 20 wm

5.	 (1 qula)  ra dros moandomebs 72 km/sT siCqariT moZravi 150 metri sigrZis 
matarebeli 250 metri sigrZis xidze gavlas.
a) 20 wm        b) 5 wm                     g) 7,5 wm               d) 12,5 wm
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6.	 (2 qula)  avtomobilma gzis wrfiv ubanze moZraobisas pirveli 10 wamis ganmav-
lobaSi imoZrava mudmivi 5 m/wm siCqariT, xolo momdevno 20 wamis ganmavlobaSi 
3,5 m/wm-iT. ras udris saSualo siCqare mTel gzaze?

7.	 (3 qula) motorianma navma tbis A puqtidan B punqtamde,  romelTa Soris  manZi-
li 1 km-ia, misvlas  moandoma 1 wT da 40 wm.  ra droSi gaivlis imave manZils es 
navi mdinaris dinebis sawinaaRmdego mimarTulebiT, Tu mdinare moZraobs 2 m/wm 
siCqariT?  

esg Sedegebi: fiz.sab. 4,5.6.7

Sefasebis rubrika:
1–5 davalebebSi swori pasuxi fasdeba 1 quliT, araswori pasuxi 0 quliT.
me-6 amocana:

•	 gansazRvra gzis pirveli da meore ubnebis sigrZeebi – 1 qula
•	 gansazRvra saSualo siCqare – 1 qula

me-7 amocana:
•	 gansazRvra navis sakuTari siCqare – 1 qula
•	 gansazRvra mdinareSi moZravi navis siCqare napiris mimarT – 1 qula
•	 gansazRvra dinebis sawinaaRmdegod navis moZraobis dro – 1 qula  
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Tavi 4. Zala da wneva 

mizani:  moswavleebi gaerkvnen inerciis movlenis arsSi.gaacnobiereben, rom sxeulis 
siCqaris Sesacvlelad saWiroa misi sxva sxeulTan urTierTqmedeba. daakvirdebian sx-
vadasxva Zalebis moqmedebiT gamowveul Sedegebs. Seiswavlian wnevas, daakvirdebian Tu 
rogor  xdeba misi gadacema airebsa da siTxeebSi da SeZleben paskalis kanonis gaazrebas. 
gamoiyeneben miRebul codnas sxvadasxva xelsawyoebis moqmedebis principis aRwerisas 
da praqtikuli amocanebis amoxsnisas.

Temis farglebSi gamoyenebuli cnebebi da terminebi: inercia, Zala, Zalis erTeulia 
niutoni (n). xaxunis Zala tolqmedi Zala, msoflio mizidulobis Zala, simZimis Zala, 
amomgdebi Zala, dinamometri, xaxunis koeficienti, wneva, wnevis erTeuli paskali, hi-
dravlikuri manqana, ziarWurWeli

miznebisa da Sinaarsis ruka

Tavi Tema standartis Sesabamisi indikatorebi
mkvidri

warmodgenebi
dro

1 2 3 4 5

T
av

i 
4.

 Z
al

a 
d

a 
wn

ev
a 

30
 s

T

4.1 iner-
cia

fiz.sab.1. materiis daxasiaTeba misi fizikuri Tvise-
bebis mixedviT;
fiz.sab.4. fizikuri movlenebis Seswavlis mizniT kvlevis 
(cda, eqsperimenti) dagegmva (hipoTezebis SemuSaveba, 
damokidebuli da damoukidebeli cvladebis gansazRvra, 
kvlevis proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da Catare-
bisas usafrTxoebis wesebis dacva.

Tu sxeulze sxva sxeulebi 
ar moqmedebs an maTi mo-
qmedeba kompensirebulia, 
maSin sxeuli an uZravia, 
an moZraobs wrfivad da 
Tanabrad (inerciiT);
sxeulis uZraobis an 
moZraobis mdgomareo-
bis Secvla SesaZlebelia 
masze sxva sxeulis an sxe-
ulebis moqmedebiT.
inercia — sxeulis mier siC-
qaris SenarCunebis movlena, 
masze sxva sxeulebis moq-
medebis ararsebobis an maTi 
kompensirebis SemTxvevaSi.

1

4.2 
sxeulTa 
urT-
ierTq-
medeba

fiz.sab.2.  sxeulTa urTierTqmedebaze da urTierTq-
medebis Sedegebze argumentirebuli msjeloba;
fiz.sab.4. fizikuri movlenebis Seswavlis mizniT kvlevis 
(cda, eqsperimenti) dagegmva (hipoTezebis SemuSaveba, 
damokidebuli da damoukidebeli cvladebis gansazRvra, 
kvlevis proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da Catare-
bisas usafrTxoebis wesebis dacva.

Tu erTi sxeuli moqmedebs 
meoreze, maSin meore sxe-
ulic moqmedebs pirvelze 
—sxeulebi urTierTqmede-
ben;
ori urTierTmoqmedi 
sxeulidan naklebi ma-
sis mqone sxeulis siCqa-
re ufro metad icvleba, 
vidredidi masis sxeulisa;
Tu urTierTmoqmedi sxe-
ulebis siCqareebis cvl-
ileba tolia, maSin maTi 
masebic tolia.

1

4.3 Zala fiz.sab.2.  sxeulTa urTierTqmedebaze da urTierTq-
medebis Sedegebze argumentirebuli msjeloba;
fiz.sab.4. fizikuri movlenebis Seswavlis mizniT kvlevis 
(cda, eqsperimenti) dagegmva (hipoTezebis SemuSaveba, 
damokidebuli da damoukidebeli cvladebis gansazRvra, 
kvlevis proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da Catare-
bisas usafrTxoebis wesebis dacva.

Zala fizikuri sididea, 
romelic raodenobrivad 
axasiaTebs erTi sxeulis 
meoreze moqmedebas;
sxeulze moqmedi Zala 
iwvevs misi siCqaris si-
didisa da mimarTulebis 
cvlilebas;
sxeulze moqmedi Zala 
aris sxeulis deformaci-
is mizezi.
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4.4 Zala 
veqtor-
uli 
sididea. 
Zalis 
grafiku-
li gamo-
saxva..

fiz.sab.2. sxeulTa urTierTqmedebaze da urTierTq-
medebis Sedegebze argumentirebuli msjeloba;

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proceduris, monace-
mebis aRricxvis formebis gansazRvra, saTanado re-
sursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomier-
ebebis kvlevisaTvis saWiro procedurebis ganx-
orcieleba (dakvirveba, gazomva, monacemebis aR-
ricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da 
Catarebisas usafrTxoebis wesebis dacva.

Zala veqtoruli sididea;
sxeulze Zalis moqmedebis Sedegi 
damokidebulia mis modulze, mimar-
Tulebaze da modebis wertilze;
Zalis erTeulia 1 n. 1 n (niutoni) 
iseTi Zalaa, romlis moqmedebiT 1 kg 
masis sxeulis siCqare 1 wm-Si 1 m/wm-
iT icvleba; 
dinamometri — Zalis gamzomi xel-
sawyo.

4.5 
simZimis 
Zalam-
soflio 
mizid-
ulobis 
Zalis 
gamov-
lena

fiz.sab.2.  sxeulTa urTierTqmedebaze da urT-
ierTqmedebis Sedegebze argumentirebuli msje-
loba;

fiz.sab.5. fizikuri procesebisa da kanonzomier-
ebebis kvlevisaTvis saWiro procedurebis ganx-
orcieleba (dakvirveba, gazomva, monacemebis aR-
ricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

simZimis ZalaZala, romliTac 
dedamiwa izidavs misi zedapiris max-
loblad myof sxeuls; 
simZimis Zala mimarTulia dedamiwis 
centrisaken;
simZimis Zala gravitaciuli bunebisaa;
simZimis Zala msoflio mizidulobis 
Zalis gamovlenaa.

1

4.6 
labora-
toriuli 
samuSao 
— simZi-
mis Zalis 
gazomva

fiz.sab.2.  sxeulTa urTierTqmedebaze da urTierTq-
medebis Sedegebze argumentirebuli msjeloba;

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proceduris, monace-
mebis aRricxvis formebis gansazRvra, saTanado re-
sursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomier-
ebebis kvlevisaTvis saWiro procedurebis ganx-
orcieleba (dakvirveba, gazomva, monacemebis aR-
ricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da 
Catarebisas usafrTxoebis wesebis dacva.

sxeulze moqmedi simZimis Zala sxeu-
lis masis proporciulia;
sxeulze moqmedi simZimis Zalis Se-
fardeba sxeulis masasTan mudmivi 
sididea da daaxloebiT 9,8 n/kg-is 
tolia;
m masis sxeulze moqmedi simZimis 
Zala gamoiTvleba formuliT: F=mg

1

4.7 erTi 
wrfis 
gaswvriv 
moqmedi 
Zalebis 
Sekreba. 
tolqme-
di Zala

fiz.sab.2.  sxeulTa urTierTqmedebaze da urT-
ierTqmedebis Sedegebze argumentirebuli msje-
loba;

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proceduris, monace-
mebis aRricxvis formebis gansazRvra, saTanado re-
sursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomier-
ebebis kvlevisaTvis saWiro procedurebis ganx-
orcieleba (dakvirveba, gazomva, monacemebis aR-
ricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da 
Catarebisas usafrTxoebis wesebis dacva.

Zalas, romelic sxeulze iseTsave mo-
qmedebas axdens, rogorsac ramdenime 
Zala erTdroulad, am Zalebis tolq-
medi ewodeba; 
sxeulze moqmedi erTi wrfis gaswvriv 
erT mxares mimarTuli Zalebis tolq-
medi Zala imave mxaresaa mimarTuli, 
xolo misi moduli Sesakrebi Zalebis 
modulebis jamis tolia;
sxeulze moqmedi erTi wrfis gaswvriv 
sxvadasxva mxares mimarTuli Zalebis 
tolqmedi Zala mimarTulia moduliT 
meti Zalis mxares, xolo misi moduli 
meti Zalisa da naklebi Zalis modul-
Ta sxvaobis tolia;
sididiT toli da urTierTsapirisp-
irod mimarTuli Zalebi erTmaneTs 
awonasworebs. 
nivTieri wertili wonasworobaSia, Tu 
masze moqmedi Zalebis tolqmedi nu-
lis tolia.

1
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4.8 
drekado-
bis Zala.

fiz.sab.2.  sxeulTa urTierTqmedebaze da urT-
ierTqmedebis Sedegebze argumentirebuli msje-
loba;

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proceduris, mo-
nacemebis aRricxvis formebis gansazRvra, saTana-
do resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.7. monacemebis gaanalizeba da argumen-
tirebuli msjelobis safuZvelze daskvnebis ga-
motana, cvladebs Soris damokidebulebis aRsaw-
erad diagramebisa da grafikebis gamoyeneba;

deformacias, romelic mTlianad 
qreba misi gamomwvevi gareSe Za-
lebis moqmedebis Sewyvetis Semdeg, 
drekadi deformacia ewodeba;
deformacias, romelic SenarCun-
deba misi gamomwvevi gareSe Zalebis 
moqmedebis Sewyvetis Semdeg, plas-
tikuri deformacia ewodeba;
drekadobis Zala — Zala, romelic 
warmoiqmneba sxeulis deformaci-
isas, ewinaaRmdegeba deformacias 
da mimarTulia deformaciisas sx-
eulis Semadgeneli nawilebis wana-
cvlebis sawinaaRmdegod;
drekadobis Zala warmoiqmneba sx-
eulis Semadgeneli nawilakebis 
urTierTqmedebis gamo.

4.9 
drekado-
bis Zalis 
modulis 
gamoTvla

fiz.sab.2.  sxeulTa urTierTqmedebaze da urT-
ierTqmedebis Sedegebze argumentirebuli msje-
loba;

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proceduris, mo-
nacemebis aRricxvis formebis gansazRvra, saTana-
do resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.7. monacemebis gaanalizeba da argumen-
tirebuli msjelobis safuZvelze daskvnebis ga-
motana, cvladebs Soris damokidebulebis aRsaw-
erad diagramebisa da grafikebis gamoyeneba;

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da 
Catarebisas usafrTxoebis wesebis dacva.

sayrdenis reaqciis Zala yovelTvis 
mimarTulia zedapiris marTobu-
lad, sayrdenis deformaciis sawi-
naaRmdegod;
sakidlis daWimulobis Zala yov-
elTvis mimarTulia sakidlis gas-
wvriv da mimarTulia sakidlis de-
formaciis sawinaaRmdegod;
mcire deformaciebis dros sxeul-
Si aRZruli drekadobis Zalis mod-
uli pirdapirproporciulia wagr-
Zelebisa: F

dr
=kx;

sxeulis sixiste ricxobrivad to-
lia drekadobis Zalisa, romelic 
aRiZvreba sxeulSi erTeulis toli 
wagrZelebis dros;
sixistis erTeuli SI sistemaSi aris 
n/m.
sxeulis sixiste damokidebulia mis 
geometriul zomebsa da masalaze.

1

4.10 xaxu-
nis Zala

fiz.sab.2.  sxeulTa urTierTqmedebaze da urT-
ierTqmedebis Sedegebze argumentirebuli msje-
loba;

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proceduris, mo-
nacemebis aRricxvis formebis gansazRvra, saTana-
do resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzom-
ierebebis kvlevisaTvis saWiro procedurebis 
ganxorcieleba (dakvirveba, gazomva, monacemebis 
aRricxva, Sesabamisi masalisa da aRWurvilobis 
adekvaturad gamoyeneba);

fiz.sab.7. monacemebis gaanalizeba da argumen-
tirebuli msjelobis safuZvelze daskvnebis ga-
motana, cvladebs Soris damokidebulebis aRsaw-
erad diagramebisa da grafikebis gamoyeneba;

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da 
Catarebisas usafrTxoebis wesebis dacva.

xaxunis Zala aRiZvreba sxeulTa 
uSualo Sexebis adgilze, mimarTu-
lia Semxebi zedapirebis gaswvriv, 
moZraobis an SesaZlo moZraobis 
sawinaaRmdego mimarTulebiT;
xaxunis Zalis warmoqmnis mizezi 
Semxebi zedapirebis simqise da maTi 
molekulebis urTierTmizidvaa;
xaxunis Zalas, romelic xels uS-
lis sxeulis amoZravebas, uZraobis 
xaxunis Zala ewodeba;
xaxunis Zalas, romelic aRiZvreba 
erTi sxeulis meore sxeulis zeda-
pirze srialisas, srialis xaxunis 
Zala ewodeba;
xaxunis Zalas, romelic aRiZvre-
ba erTi sxeulis gorvisas meoris 
zedapirze, gorvis xaxunis Zala 
ewodeba.
xaxunis Zalebs, romlebic war-
moiqmnebian sxeulis moZraobisas 
airSi an siTxeSi, garemos winaaRm-
degobis Zalebi hqvia.

1
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4.11 
labora-
toriuli 
samuSao. 
srialis 
xaxunis 
Zalis 
Seswavla. 
xaxunis
koefici-
enti.

fiz.sab.2.  sxeulTa urTierTqmedebaze da urTierTq-
medebis Sedegebze argumentirebuli msjeloba;

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT kvlevis 
(cda, eqsperimenti) dagegmva (hipoTezebis SemuSaveba, 
damokidebuli da damoukidebeli cvladebis gansazRvra, 
kvlevis proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

fiz.sab.9. cdisa da eqsperimentis dagegmvisa da Catare-
bisas usafrTxoebis wesebis dacva.

Tu mosriale sxeuli zeda-
pirs mg-s toli ZaliT awve-
ba, xaxunis Zala gamoiTvleba 
formuliT: F

xax
=μmg;

xaxunis koeficienti axasiaT-
ebs orive moxaxune sxeuls. 
misi mniSvneloba damok-
idebulia nivTierebebze, 
romlebisganac arian damza-
debuli moxaxune sxeulebi, 
maTi zedapirebis damuSave-
bis xarisxze da SezeTvaze. 
rogorc wesi, μ<1.

4.12 
amocanis 
amoxsnis 
nimuSi

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monaceme-
bis sxvadasxva formiT (cxrilebiT, diagramebiT, 
grafikebiT da sxv.) Cawera da organizeba; monaceme-
bis organizebisTvis informaciul-sakomunikacio te-
qnologiebis gamoyeneba; 

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

1

meoTxe 
Tavis 
pirveli 
nawilis 
Sema-
jamebeli 
kiTxvebi 
da amo-
canebi

2

Sema-
jamebeli 
samuSao 
#4

1
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4.13 
myari sx-
eulebis 
mier war-
moebuli 
wneva.

fiz.sab.5. fizikuri procesebisa da kanonzomiere-
bebis kvlevisaTvis saWiro procedurebis ganxor-
cieleba (dakvirveba, gazomva, monacemebis aRricxva, 
Sesabamisi masalisa da aRWurvilobis adekvaturad 
gamoyeneba);

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

wneva — fizikuri sidide, rome-
lic tolia zedapiris marTo-
bulad moqmedi Zalis modulis 
fardobisa am zedapiris far-
TobTan;
rac ufro didia zedapirze moq-
medi wnevis Zala da(an) rac ufro 
pataraa zedapiris farTobi, miT 
ufro didia wneva;
wneva ricxobrivad farTobis er-
Teulze moqmedi wnevis Zalis to-
lia;
saerTaSoriso sistemaSi Si wnevis 
erTeulia 1 paskali (1pa).

1

4.14 air-
is wneva

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proceduris, monace-
mebis aRricxvis formebis gansazRvra, saTanado re-
sursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomiere-
bebis kvlevisaTvis saWiro procedurebis ganxor-
cieleba (dakvirveba, gazomva, monacemebis aRricxva, 
Sesabamisi masalisa da aRWurvilobis adekvaturad 
gamoyeneba);

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

airis wneva raime zedapirze 
iqmneba masze airis Semadgeneli 
nawilakebis dajaxebebis Sede-
gad;
airis moculobis Semcirebisas 
misi wneva izrdeba, xolo moc-
ulobis gazrdisasmcirdeba (ig-
ulisxmeba, rom airis tempera-
tura ar icvleba);
daxurul WurwelSi airis tem-
peraturis gazrdisas wneva izr-
deba, Semcirebisasmcirdeba; 
mudmivi moculobis pirobeb-
Si WurWelSi airis masis zrda 
iwvevs airis wnevis momatebas.

1

 4.15 
wnevis 
gadacema 
airebsa 
da siTx-
eebSi. 
paskalis 
kanoni

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT 
kvlevis (cda, eqsperimenti) dagegmva (hipoTeze-
bis SemuSaveba, damokidebuli da damoukidebeli 
cvladebis gansazRvra, kvlevis proceduris, monace-
mebis aRricxvis formebis gansazRvra, saTanado re-
sursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomiere-
bebis kvlevisaTvis saWiro procedurebis ganxor-
cieleba (dakvirveba, gazomva, monacemebis aRricxva, 
Sesabamisi masalisa da aRWurvilobis adekvaturad 
gamoyeneba);

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

myari sxeulebi wnevas gadasce-
men mxolod wnevis Zalis moq-
medebis mimarTulebiT;
 daxSul WurWelSi moTavsebuli 
siTxeebi da airebi maTze war-
moebul wnevas ucvlelad ga-
dascemen yvela wertils yvela 
mimarTulebiT.

1

4.16 
hidrav-
likuri 
manqana

fiz.sab.5. fizikuri procesebisa da kanonzomiere-
bebis kvlevisaTvis saWiro procedurebis ganxor-
cieleba (dakvirveba, gazomva, monacemebis aRricxva, 
Sesabamisi masalisa da aRWurvilobis adekvaturad 
gamoyeneba);

fiz.sab.7. monacemebis gaanalizeba da argumentire-
buli msjelobis safuZvelze daskvnebis gamotana, 
cvladebs Soris damokidebulebis aRsawerad dia-
gramebisa da grafikebis gamoyeneba;

hidravlikuri manqanis moqmedebis 
principi paskalis kanonzea dam-
yarebuli;
hidravlikuri manqanamowyobi
loba, romlis daxmarebiT 
vigebT ZalaSi;
hidravlikuri manqanis gamoy-
enebiT imdenjer vigebT ZalaSi, 
ramdenjerac didi dguSis far-
Tobi metia mcire dguSis far-
Tobze;
hidravlikur manqanas, romelic 
dasawnexad gamoiyeneba, hidrav-
likuri wnexi ewodeba.

1
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4.17 
siTxis 
wneva.

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT kvlevis 
(cda, eqsperimenti) dagegmva (hipoTezebis SemuSaveba, 
damokidebuli da damoukidebeli cvladebis gansazRvra, 
kvlevis proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

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

hidrostatikuri wnevis arse-
boba gamowveulia uZrav siTx-
eze moqmedi simZimis ZaliT;
siRrmeze hidrostatikuri 
wneva damokidebulia mxolod 
siTxis simkvriveze da siTxis 
svetis simaRleze;
h siRrmeze hidrostatikuri 
wneva gadaecema yvela mimar-
TulebiT da gamoiTvleba 
formuliT: p=ρgh.

1

4.18 
ziarWur-
Weli

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT kvlevis 
(cda, eqsperimenti) dagegmva (hipoTezebis SemuSaveba, 
damokidebuli da damoukidebeli cvladebis gansazRvra, 
kvlevis proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

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

erTmaneTTan SeerTebul 
WurWlebs, romlebSic siTxes 
Tavisuflad SeuZlia gadadi-
neba erTi WurWlidan meore-
Si, ziarWurWeli hqvia.
ziarWurWelSi erTgvarovani 
siTxis Tavisufali zedapire-
bi erT doneze dgeba.
ziarWurWelSi sxvadasxva sim-
kvrivis siTxeebis simaRleebi, 
aTvlili siTxeebis gamyofi 
zedapiridan, ukuproporci-
ulni arian maTi 
simkvriveebisa. h1 ρ1

h2 ρ2
=

1

4.19 at-
mosferu-
li wneva

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monacemebis sx-
vadasxva formiT (cxrilebiT, diagramebiT, grafikebiT 
da sxv.) Cawera da organizeba; monacemebis organize-
bisTvis informaciul-sakomunikacio teqnologiebis 
gamoyeneba;

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

dedamiwis mizidulobis gamo 
atmosfero awarmoebs wnevas;
atmosferul wnevas, romel-
ic 0ºC temperaturaze 760 mm 
vercxliswylis vertikaluri 
svetis wnevis tolia, nor-
maluri atmosferuli wneva 
ewodeba.
normaluri atmosferuli 
wneva 101300 pa-is tolia;
atmosferuli wneva amin-
dis cvlilebisas SesaZloa 
Seicvalos;
simaRlis zrdasTan erTad at-
mosferuli wneva mcirdeba.

1

4.20 
amomgde-
bi Zala

fiz.sab.4. fizikuri movlenebis Seswavlis mizniT kvlevis 
(cda, eqsperimenti) dagegmva (hipoTezebis SemuSaveba, 
damokidebuli da damoukidebeli cvladebis gansazRvra, 
kvlevis proceduris, monacemebis aRricxvis formebis 
gansazRvra, saTanado resursebis SerCeva);

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monacemebis sx-
vadasxva formiT (cxrilebiT, diagramebiT, grafikebiT 
da sxv.) Cawera da organizeba; monacemebis organize-
bisTvis informaciul-sakomunikacio teqnologiebis 
gamoyeneba;

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

sxeulze moqmedi amomgdebi 
Zala mimarTulia vertikalu-
rad zeviT;
amomgdebi Zala proporci-
ulia siTxis simkvrivisa da 
sxeulis mier gamodevnili 
siTxis moculobisa; 
siTxeSi CaZirul sxeulze mo-
qmedi amomgdebi Zala am sxeu-
lis mier gamodevnil siTxeze 
moqmedi simZimis Zalis to-
lia: F

a
=ρgV.

1
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4.21 
amocanis 
amoxsnis 
nimuSi.

fiz.sab.5. fizikuri procesebisa da kanonzomierebebis 
kvlevisaTvis saWiro procedurebis ganxorcieleba 
(dakvirveba, gazomva, monacemebis aRricxva, Sesabamisi 
masalisa da aRWurvilobis adekvaturad gamoyeneba);

fiz.sab.6. Tvisebrivi da raodenobrivi monacemebis sx-
vadasxva formiT (cxrilebiT, diagramebiT, grafikebiT 
da sxv.) Cawera da organizeba; monacemebis organize-
bisTvis informaciul-sakomunikacio teqnologiebis 
gamoyeneba;

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

1

meoTxe 
Tavis 
meore 
nawilis 
Sema-
jamebeli 
kiTxvebi 
da amo-
canebi

2

Sema-
jamebeli 
samuSao 
#5

1

sarezer-
vo dro

3

§4.1 inercia

mizani: moswavleebi gaerkvnen inerciis movlenis arsSi.
esg-Sedegi: fiz.sab.1,4.5.9
gamoyenebuli meTodebi da  strategiebi: minileqcia, cda, diskusia.
winare codna: ra aris movlena,  Tanabari moZraoba.  
aqtivoba 1. minileqcia Temaze: aristoteles Sexeduleba moZraobisa da uZraobis Ses-

axeb
mizani: Seafason aristoteles msjelobis WeSmariteba.
aqtivoba 2. sakiTxis dasma
warmovidginoT situacia: biliardis magidaze uZravad devs burTula.  rogor Sev-

ZlebT burTulis amoZravebas? moZravi burTulis gaCerebas?  ra aris saerTo am SemTx-
vevebSi? rogori iqneboda burTulis mdgomareoba sxva sxeulebis moqmedebis gareSe?   
moiyvaneT msgavsi magaliTebi.

aqtivoba 3. cda
mizani: moswavleebma dainaxon, rom moZraobis Sewyvetis mizezi sxva sxeulis moqmedebaa.
aqtivoba 4. diskusia Temaze;  „inercia yofa-cxovrebaSi“
ra viciT sityva „inerciis“ Sesaxeb?  saubarSi xSirad gvsmenia an wagvikiTxavs „cxovre-

ba inerciiT miedinebao“.  ra igulisxmeba am gamoTqmaSi?  moiyvaneT sxva magaliTebic.
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aqtivoba 5. inerciis kanonis ganmarteba Sesabamisi magaliTebis moyvaniT
ras niSnavs sityva „kompensacia“? rodis aris aucilebeli inerciis movlenis gaTval-

iswineba?
aqtivoba 6. Sejameba, Sefaseba
aqtivoba 7. rekomendaciebi saSinao cdis CatarebisaTvis: vkiTxoT moswavleebs ga-

moTqvan TavianTi mosazreba, ratom ar ingreva monetebis sveti? TavianTi varaudis sis-
wore Seamowmon saSianao cdiT, cdis CatarebisTvis umjobesia gamoiyenon ocTeTriani 
an lariani monetebi.

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
resursebi:	saxelmZRvanelo, ilustraciebi, ficari, burTula, qviSa.

§ 4.2 sxeulTa urTierTqmedeba

mizani: sxeulTa urTierTqmedebis gacnoba.moswavleebi darwmundnen, rom sxeulis 
siCqaris Sesacvlelad aucilebelia meore sxeulTan urTierTqmedeba.

esg-Sedegi: fiz.sab.2,4.5.9
winare codna: sxeulebi inerciis gamo inarCuneben uZraobis an Tanabari moZraobis  

mdgomareobas manam, sanam sxva sxeuli ar gamoiyvans maT am mdgomareobidan. SeuZlebelia 
uZrav sxeuls myisierad mieniWos siCqare.

aqtivoba 1. saSinao cdis Sedegebis axsna:  sasurvelia es cda gakveTilzec gavimeoroT. 
vTxovoT im moswavles, romelmac warmatebiT Seasrula davaleba, gakveTilze ganmeore-
biT Caataros cda da amis Semdeg avxsnaT Sedegi. sasurvelia, vuTxraT moswvleebs, rom 
inerciis movlenas xSirad iyeneben mravali sacirko sanaxaobisTvis. SeiZleba zogierTi 
maTgani vuCvenoT slaidebiT.

aqtivoba 2. diskusia
logikuri azrovnebis ganviTareba.
albaT yvelas gvsmenia gamoTqma: „xeli xels bans“. modiT, movuZebnoT  am qarTul 

andazas analogi fizikaSi.
aqtivoba 3. minileqcia
sxeulebi urTierTqmedeben, Tu erTi sxeuli moqmedebs meoreze, meorec moqmedebs 

pirvelze, anu qmedeba yovelTvis iwvevs ukuqmedebas. moviyvanoT Sesabamisi magaliTebi.
aqtivoba 4. cdebi
cdebis analizis safuZvelze vadgenT: imisaTvis, rom erTi sxeulis siCqare Seicvalos, 

saWiroa meore sxeulTan urTierTqmedeba. urTierTqmedebis Sedegad datvirTuli urik-
is siCqare naklebad Seicvala, vidre dautvirTavis. Tu urTierTqmedi sxeulebis siCqa-
reebi erTnairad Seicvleba, es niSnavs, rom maTi masebi tolia. 

aqtivoba 5. interaqtiuli gamokiTxva
mizani: Tavisufali azris gamoxatvis unaris xelSewyoba
masebis Sesadareblad awonvis xerxi CvenTvis ukve cnobilia.  axla SeviswavleT urT-

ierTqmedebis xerxi. romel SemTxvevaSi romeli xerxis gamoyenebas mianiWebdiT upi-
ratesobas? ratom?

aqtivoba 6. gavacnoT moswavleebs saSinao cdis davaleba da vTxovoT gamoTqvan Tavi-
anTi mosazreba, romelsac saxlSi cdiT Seamowmeben.

aqtivoba 7. Sejameba, Sefaseba
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
amocana N5-is miTiTeba: vTqvaT, pirveli da meore burTulebis saboloo siCqarea V.  

pirveli burTulis siCqare Semcirdeboda (10-V)-Ti, xolo meoris gaizrdeboda (V-0)-iT. 
vinaidan masebi toli aqvT, maTi siCqareebis cvlilebebic tolia. 10-V=V.    V=5 m/wm.
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§4.3 Zala

mizani: moswavleebma gaaTviTcnobieron  ra fizikuri sididea Zala.
esg-Sedegi: fiz.sab. 2,4.5.9
winare codna: ra SemTxvevaSia ucvleli sxeulis siCqare,  rogor SeiZleba SevcvaloT 

sxeulis siCqare?
aqtivoba 1. saSinao cdis Sedegebis axsna
vkiTxoT moswavleebs romeli monetis siCqare Seicvala ufro metad? gamarTlda Tu 

ara maTi varaudi? aris Tu ara masaze damokidebuli siCqaris cvlileba?
aqtivoba 2. diskusia
xSirad gvinaxavs rogor kamaToben ymawvilebi, vis ufro meti Zala aqvs. ras gulisx-

moben am dros? ra aris Zala?  rogor SeuZliaT ymawvilebs TavianTi „upiratesobis“ 
warmoCena?  riTi fasdeba sportsmenTa Sedegebi WidaobaSi? ZalosnobaSi? mklavWidSi? 
birTvis kvraSi? mZleosnobaSi?.. 

aqtivoba 3. minileqcia
imisaTvis, rom raodenobrivad ganvsazRvroT, ramdenad Zlierad moqmedebs erTi sxeu-

li meoreze, saWiroa axali fizikuri sididis - Zalis SemoReba. Zalas SeuZlia Secvalos 
sxeulis siCqare, mimarTuleba. Zalis moqmedebiT icvleba agreTve sxeulis zomebi da 
formebi. Zala SeiZleba iyos didi an mcire. 

aqtivoba 4. cdebis Catareba da analizi
vaxdenT saxelmZRvaneloSi aRwerili cdebis demonstrirebas da vrwmundebiT, rogor 

cvlis Zalis moqmedeba sxeulis siCqares, mimarTulebas   an formas. moswavleebi akvir-
debian maswavleblis mier demonstrirebul cdas da gamoaqvT daskvnebi.

aqtivoba 5. Sejameba, Sefaseba
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi
resursebi:  saxelmZRvanelo, zambara, sawonebi, Txeli drekadi firfita.

https://phet.colorado.edu/sims/html/forces-and-motion-basics/latest/forces-and-motion-basics_en.html
https://phet.colorado.edu/en/simulation/forces-and-motion

§4.4  Zala veqtoruli sididea. Zalis grafikuli gamosaxva

mizani: moswavleebma SeZlon, gaarkvion, Tu Zalis romel maxasiaTeblebzea damok-
idebuli misi moqmedebis Sedegi.

esg-Sedegi:  fiz.sab. 2,4.5.9
winare codna: Zala aris fizikuri sidide, romelic raodenobrivad axasiaTebs erTi 

sxeulis meoreze moqmedebas. sxeulze moqmedi Zala iwvevs misi siCqaris sididisa da 
mimarTulebis cvlilebas. Zala sxeulTa deformaciis mizezia.

aqtivoba 1. saSinao davalebis Sesrulebis Semowmeba SesaZlebelia moyoliT an kiTx-
vebze pasuxiT.

aqtivoba 2. minileqcia
praqtikuli gamocdilebidan gamomdinare vaskvniT, rom Zalis moqmedebis Sedegi 

damokidebulia mis modulze, mimarTulebaze da modebis wertilze. Zala veqtoruli 
sididea.

aqtivoba 3. axsnili masalis demonstrireba
saxelmZRvaneloSi moyvanili martivi cdebiT da demonstrirebiT vaCvenoT, rogor 

cvlis Zalis moqmedebis Sedegs Zalis sididis, mimarTulebis da modebis wertilis 
cvlileba. 

aqtivoba 4. Zalis erTeuli.
SI sistemaSi Zalis erTeulia niutoni (n). rogori Zalaa 1n Zala? 
aqtivoba 5. Zalis gamzomi xelsawyos gacnoba
vuCvenebT moswavleebs dinamometrs, vadgenT misi danayofis fass, gazomvis zRvars, 

vzomavT raime Zalas.
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aqtivoba 6. Sejameba, Sefaseba.
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi
resursebi:	 saxelmZRvanelo, asanTis kolofi, fanqari, dinamometri.

	 §4.5 simZimis Zala _ msoflio mizidulobis Zalis gamovlena

mizani: moswavleebma gaaTviTcnobieron  msoflio mizidulobis Zalis arsi da simZi-
mis Zala, rogorc am Zalis kerZo gamovlena.

esg-Sedegi:	fiz.sab. 2,5.
winare codna: Zala sxeulTa urTierTqmedebis maxasiaTebeli sididea. igi veqtoria. 

Zalebi SeiZleba iyos sxvadasxva saxis. 
aqtivoba 1. minileqcia
CvenTvis cnobilia materiis arsebobis ori forma _ nivTiereba da veli. nivTierebas 

vaxasiaTebT feriT, suniT, gemoTi, vexebiT, gvesmis. vels arc erTi es Tviseba ar gaaCnia 
da Tavis arsebobas urTierTqmedebaSi avlens. Sesabamisad, Zalebic orgvaria _ kontaq-
turi da distanciuri.  ganvmartavT TiToeuli terminis arss. 

aqtivoba 2. simZimis Zalis gansazRvreba
aqve Semogvaqvs simZimis centris cnebac.
aqtivoba 3. simZimis Zalis gamovlena bunebaSi
mogvyavs sxvadasxva magaliTi yofa-cxovrebidan.
aqtivoba 4. deduqciis unaris gamomuSaveba.  
msoflio mizidulobis Zalidan simZimis Zalamde. 
aqtivoba 5. prezentaciisTvis momzadeba
moswavleebs SegviZlia movuTxroT didi ingliseli fizikosisa da maTematikosis _ 

isaak niutonis cxovrebisa da moRvaweobis Sesaxeb.  moswavleebs metad davainteresebT 
ciur sxeulebze gravitaciuli Zalis moqmedebis amsaxveli suraTebis da slaidebis 
CvenebiT.  SesaZlebelia mivawodoT garkveuli cnobebi astronomiis,rogorc mecniere-
bis Sesaxeb. 

aqtivoba 6. axsnili masalis ganmtkiceba paragrafis bolos mocemuli kiTxvebiT. Se-
faseba.

saSinao davaleba:
internetSi moiZion da moamzadon masala prezentaciisaTvis Temaze: 
1. niutonis cxovreba da moRvaweoba.
2. gravitaciuli urTierTqmedeba ciur sxeulebSi.
http://physics.aidio.net/index.php/saintereso.
https://www.youtube.com/watch?v=lY3XV_GGV0M

§4.6. simZimis Zalis gazomva

mizani: simZimis Zalis ricxviTi mniSvnelobis dadgena.                       
laboratoriuli samuSao
aqtivoba 1. cda
1.	 ganvsazRvroT dinamometris danayofis fasi;
2.	 daxazeT cxrili:

sawonis masa, kg 0,1 0,2 0,3 0,4 0,5

simZimis Zala,  n

 n/kg
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aqtivoba 1. cda
ganvsazRvreT dinamometris danayofis fasi;
daxazeT cxrili:

sawonis masa, m, kg. 0,1 0,2 0,3 0,4 0,5

simZimis Zala, F, n

F/m, n/kg

			 
daamagreT Stativze dinamometri. dakideT dinamometrze cxrilSi dasaxelebuli ma-

sis sawonebi. sawonze moqmedi simZimis Zala gamoiwvevs dinamometris zambaris defor-
macias _ zambara dagrZeldeba. rodesac zambaraSi aRZruli drekadobis Zala moduliT 
sawonis simZimis Zalas gautoldeba, sawoni gaCerdeba. am dros dinamometri gviCvenebs 
sawonze moqmedi simZimis Zalas;

SeavseT cxrili. daakvirdiT, damokidebulia Tu ara F/m  mniSvneloba sxeulis masaze?
suraTis mixedviT aageT marTkuTxa sakoordinato sistema da cxrilis Sesabamisad 

moniSneT masze (m;F) wertilebi;
daakvirdiT, rogor ganlagdnen es wertilebi sakoordinato sibrtyeze. 
Tu cdas SedarebiT zustad CaatarebT miRebuli wertilebi erT wrfeze ganlagdeba. 

amasTan, sxeulze moqmedi simZimis Zalis Sefardeba sxeulis masasTan iqneba mudmivi si-
dide da daaxloebiT toli iqneba 10 n/kg-is. am Sefardebas aRniSnaven g asoTi:

g=F⁄m≈10 n/kg. saidanac sxeulze moqmedi simZimis Zala F=mg. dadgenilia, rom g-s 
ufro zusti mniSvnelobaa: g≈9,8 n/kg. 

aqtivoba 2. cdis analizi
sxeulze moqmedi simZimis Zala sxeulis masis pirdapirproporciulia da gamoiTvleba 

formuliT:  F=mg.
Tu gvecodineba sxeulis masa, SegviZlia vipovoT sxeulze moqmedi simZimis Zala da, 

piriqiT, Tu gvecodineba sxeulze moqmedi simZimis Zala, SegviZlia vipovoT sxeulis masa.
proporciulobis koeficients g-s Tavisufali vardnis aCqarebas uwodeben. misi 

ricxviTi mniSvneloba gviCvenebs, rom uhaero sivrceSi vardnili sxeulis siCqare  yov-
el wamSi 9,8 m/wm-iT izrdeba. 

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.

§4.7 erTi wrfis gaswvriv moqmedi Zalebis Sekreba. tolqmedi Zala

mizani: moswavleebma unda SeZlon erTi wrfis gaswvriv sxeulze moqmedi Zalebis 
Sekreba da tolqmedi Zalis povna.

esg-Sedegi:  fiz.sab. 4.9
winare codna:  erTi wrfis gaswvriv mimarTuli veqtorebis Sekrebis wesebi.
aqtivoba 1. minileqcia
gavixsenoT cnobili zRapari „papa da Talgami“. rogor moxerxda Talgamis amoTxra?  

saxelmZRvaneloSi moyvanili amocanis ganxilviT gavacnoT moswavleebs Zalebis Sekreba  
da tolqmedi Zalis povnis wesi. 

aqtivoba 2.  
cda №1
mizani: moswavleebi darwmundnen, rom sxeulze moqmedi erTi wrfis gaswvriv, erT 

mxares mimarTuli Zalebis tolqmedi Zala imave mxaresaa mimarTuli, xolo misi moduli 
Sesakrebi Zalebis modulebis jamis tolia.

cda №2
mizani: vaCvenoT moswavleebs, rom sxeulze moqmedi erTi wrfis gaswvriv sxvadasx-

va mxares mimarTuli Zalebis tolqmedi Zala mimarTulia moduliT meti Zalis mimar-
TulebiT, xolo misi moduli meti Zalisa da naklebi Zalis modulebis sxvaobis tolia.
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aqtivoba 3. № 2 cdis Sedegi
moduliT toli da urTierTsapirispirod mimarTuli Zalebis tolqmedi nulis to-

lia. aseT SemTxvevaSi amboben, rom sxeulze moqmedi Zalebi awonasworebs(akompensirebs) 
erTmaneTs. 

Tu nivTier wertilze  moqmedi Zalebis tolqmedi nulis tolia, maSin is wonaswo-
robaSia (an uZravia, an moZraobs wrfivad da Tanabrad).

aqtivoba 4. Sejameba, Sefaseba
resursebi: saxelmZRvanelo, sawonebis nakrebi, dinamometri, Stativi.
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi

§4.8 drekadobis Zala

mizani: moswavleebi gaerkvnen drekadobis Zalis aRZvris meqanizmSi.
esg-Sedegi: fiz.sab. 2.4.5.7
winare codna: gavixsenoT nivTierebis agebuleba. sxeulis Semadgenel nawilakebs So-

ris manZilis gazrda iwvevs maT Soris mizidulobis Zalebis aRZvras, xolo Semcireba _ 
ganzidvis Zalebis aRZvras.

aqtivoba 1. saSinao davalebis gamokiTxva
rogori moqmedebs simZimis Zala  sxeulze? rodis aris sxeuli wonasworobaSi?
aqtivoba 2. Sesavali saubari
Cven viciT, rom arsebobs sxvadasxva saxis Zala. ukve viswavleT simZimis Zala. axla 

sxva Zalac SeviswavloT.
aqtivoba 3. cda
mizani: davarwmunoT moswavleebi drekadobis Zalis arsebobaSi. zambaris gaWimvis Sem-

deg gaCnda Zala, romelmac gaawonaswora tvirTze simZimis Zalis moqmedeba. is defor-
maciis sapirispirodaa mimarTuli da mas drekadobis Zala ewodeba.

aqtivoba 4. drekadobis Zalis aRZvris meqanizmi
rodesac sxeuls vWimavT, erTmaneTs vaSorebT sxeulis Semadgenel nawilakebs. maT 

Soris Cndeba mizidvis Zala, xolo sxeulis SekumSvisas, piriqiT, vaaxloebT nawilakebs 
da Cndeba ganzidvis Zala.

aqtivoba 5. deformaciis saxeebis demonstrireba
vuCvenebT Sesabamis suraTebs.
aqtivoba 6. drekadi da plastikuri deformaciebis gansxvaveba
moviyvanoT Sesabamisi magaliTebi
aqtivoba 7. Sejameba, Sefaseba
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi
resursebi:	saxelmZRvanelo, espanderi, zambara, Stativi, tvirTebi, Tixa an plastelini.

rekomendaciebi saSinao cdisTvis: motivaciisTvis vuTxraT moswavleebs, rom dinamo-
metris saukeTeso nimuSis damzadebisTvis Sefasdebian maRali quliT.

SesaZlebelia davavaloT moswavleebs, rom daamzadon sxva xelnakeTi xelsawyoebic. 
magaliTad patara urikebi, urikebi wylis sawveTuriani cisternebiT, berketi `aiwo-
na-daiwona~, qviSis saaTi, berketiani saswori da sxv. SeiZleba movawyoT xelmarjve os-
tatebis konkursi.

§4.9  drekadobis Zalis modulis gamoTvla

mizani: moswavleebma dainaxon, rom mcire deformaciebisas sxeulSi aRZruli drekado-
bis Zalis moduli pirdapirproporciulia deformaciis sididis; dainaxon  gansxvaveba 
simZimis Zalasa da wonas Soris.

esg Sedegi: fiz.sab. 2.4.5,7.9
winare codna: drekadi sxeulebis deformaciisas maTSi aRiZvreba drekadobis Zala. 

ori Zala maSin akompensirebs erTmaneTs, rodesac isini erTi wrfis gaswvriv sxvadasxva 
mxares arian mimarTulni, maTi modulebi tolia da moqmedeben erTsa da imave sxeulze.
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aqtivoba 1. minileqcia
mizani: sayrdeni reaqciis Zalis da sakidelis daWimvis Zalis gansazRvra.
mivyvebiT saxelmZRvaneloSi moyvanil msjelobis gzas.
deformirebul magidaSi aRZruli drekadobis Zala awveba birTvs zeviT. swored es 

Zala akompensirebs birTvze moqmed simZimis Zalas. am Zalas sayrdenis reaqciis Zalas 
uwodeben. aseve sakidelis daWimvisas TokSi aRiZvreba drekadobis Zala, romelic 
akompensirebs birTvze moqmed simZimis Zalas.  amrigad,  sayrdenis reaqciisa da sakidel-
is daWimulobis Zala drekadobis Zalas warmoadgens.

sxeulis mxridan sayrdenze an sakidelze moqmed Zalas vuwodoT wona. wona ar aris 
modebuli sxeulze.

aqtivoba 2. laboratoriuli samuSao
mizani: moswavleebma daadginon, razea damokidebuli drekadobis Zalis moduli. va-

tarebT laboratoriul samuSaos saxelmZRvaneloSi mocemuli miTiTebiT, vawarmoebT 
Sesabamis gazomvebs da vavsebT cxrils.

aqtivoba3. transferi
mizani: erT situaciaSi naswavli xerxis sxva situaciaSi gamoyenebis unaris ganviTareba.
gavixsenoT rogor SemovitaneT simkvrivis cneba. amasTan ganvumartoT moswavleebs, 

rom simkvrive nivTierebis maxasiaTebeli sididea, xolo sixiste axasiaTebs mxolod 
mocemul sxeuls.

aqtivoba 4. lab. samuSaos analizi _ ganzogadeba.

mocemuli zambarisTvis Fdr ⁄x mudmivi sididea. am sidides zambaris sixiste ewodeba da 
aRniSnaven k asoTi: Fdr ⁄x=k, saidanac,

Fdr=kx.  
amrigad, zambaraSi aRZruli drekadobis Zala deformaciis sididis proporciulia. 

es kanoni pirvelma daadgina didma ingliselma fizikosma robert hukma 1660 wels da mis 
saxels atarebs.  

aqtivoba 5. sixistis fizikuri azris dadgena
ra aris sixistis erTeuli? razea damokidebuli sxeulis sixiste? 
aqtivoba 6.  hukis kanonis praqtikuli gamoyeneba
is, rom zambaraSi aRZruli drekadobis Zala da deformaciis gamomwvevi Zala modu-

liT tolia, safuZvlad udevs dinamometris moqmedebis princips. 
aqtivoba 7. Sejameba, Sefaseba
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi, 

saSinao cda.
resursebi: saxelmZRvanelo, sawonebis nakrebi, ori sxvadasxva zambara, saxazavi, Sta-

tivi, birTvi, dinamometri, Toki, ficari.
N7 miTiTeba: 1 kg tvirTma gamoiwvia zambaris 4 sm-iT wagrZeleba. maSin aradeformire-

buli zambaris sigrZe L0=10 sm-4 sm=6 sm.

 §4.10 xaxunis Zala

mizani: moswavleebma SeZlon xaxunis Zalis aRZvris meqanizmis gageba. gansazRvron 
xaxunis Zalis mniSvneloba praqtikaSi, ganixilon misi gamovlenis dadebiT da uaryofiTi 
mxareebi. 

esg-Sedegi:  fiz.sab. 2.4.5.7.9
winare codna:  inerciis movlena. rodis moZraoben sxeulebi inerciiT?
aqtivoba 1. ideis provocireba _ gamowveva.
ra aris sxeulebis siCqaris Secvlis mizezi? radgan sxeulTa zedapirebi uSualo 

kontaqtSia erTmaneTTan, maT Soris warmoiqmneba  xaxunis Zala. xaxunis Zala erTi sx-
eulis zedapirze meore sxeulis moZraobisas, an moZraobis mcdelobisas aRiZvreba da 
ewinaaRndegeba maTi erTmaneTis mimarT moZraobas.

aqtivoba 2. xaxunis Zalis warmoqmnis mizezebi 
gavarkvioT moswavleebi, ra gavlenas axdens zedapirebis simqise da maTi molekulebis 

urTierTmizidva xaxunis Zalis sidideze.
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aqtivoba 3. cda
mizani: moswavleebi  darwmundnen  uZraobis xaxunis Zalis arsebobaSi. rogor davadginoT 

uZraobis xaxunis Zalis maqsimaluri mniSvneloba? avuxsnaT moswavleebs, rom xaxunis Zala 
damokidebulia Semxebi zedapirebis nivTierebis gvarobaze da maTi  damuSavebis xarisxze. 

aqtivoba 4.  xaxunis Zalis saxeebi
mizani: gavacnoT moswavleebs srialis, gorvis xaxuni, xaxunis Zalebi siTxesa da airSi.
aqtivoba 5. saSinao cdis analizi. axsnili masalis safuZvelze moswavleebs ar gauWir-

debaT upasuxon kiTxvebs: ficris mcire daxris kuTxis SemTxvevaSi ratom Camogorda 
fanqari advilad? ratom ar srialebs fanqari? ra Zala akavebs? rogor moiqceviT fan-
qari rom advilad Camosrialdes? 

aqtivoba 6. xaxuni megobaric da mteric
visaubroT xaxunis Zalis sasargeblo da saziano mxareebze, rogor SeiZleba xaxunis 

Zalis Semcireba da gazrda? ratom aZleven siTxeSi da airSi moZrav sxeulebs garsedin 
formebs?  vaCvenoT ilustraciebi.

aqtivoba 7. Sejameba, Sefaseba. prezentaciisTvis momzadeba
saxelmZRvanelo, xis Zelaki, Toki, WoWonaqi, mcire masis tvirTi, fanqrebi, ilustraciebi.
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
moiZion masalebi  da moamzadon prezentacia Temaze:
1.	 xaxuni megobari da mteri
2.	 buneba Cveni maswavlebeli _ garsedini forma
zvigenis Sesaxeb _ http://geofauna.ge/index.php?page=geo_nature_single&id=2184
survilis SemTxvevaSi gaecaniT speqtaklis scenars, saswavlo  proeqti  – speqtakli 

„xaxunis Zalis sasamarTlo procesi“
 27 dekemberi, 2018 nestan miqaZe http://mastsavlebeli.ge/?p=20087

§4.11 srialis xaxunis Zalis Seswavla. xaxunis koeficienti

mizani:moswavleebi SeZleben srialis xaxunis Zalis aRmoCenas moZraobis dros da xa
xunis koeficientis gamoTvlas.

esg-Sedegi:  fiz.sab. 2.4.5.7.9
laboratoriuli samuSao
aqtivoba 1. cda

1.	ganvsazRvroT dinamometris danayofis fasi;
2.	dinamometris saSualebiT daadgineT Zelakis masa.

	 daxazeT cxrili:

sawonis 
masa,kg

Zelakis masa 
sawonTan 
erTad, kg

sawonian Zelakze 
moqmedi simZimis 
Zala, n

srialis xaxunis 
Zala, n

0,1
0,2
0,3

3.	 gamoTvaleT TiToeul SemTxvevaSi sawonian Zelakze moqmedi simZimis Zala. Sede-
gebi SeitaneT cxrilSi;

4.	 dadeT xis horizontalur dafaze sawoniani Zelaki. dinamometriT Tanabrad 
gaqaCeT Zelaki. TiToeul SemTxvevaSi CaiwereT dinamometris Cveneba, romlis 
drosac Zelakma sriali daiwyo. Sedegebi SeitaneT cxrilSi. es iqneba srialis 
xaxunis Zalis mniSvneloba;

5.	 TiToeul SemTxvevaSi gamoTvaleT fardoba Fxax ⁄ F. Sedegebi SeitaneT cxrilSi;
	 gaakeTeT daskvna.
aqtivoba 2. cdis analizi
Tu cdas SedarebiT zustad CavatarebT, miviRebT, rom srialis xaxunis Zalis Sefar-
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deba sxeulis simZimis ZalasTan mudmivi sididea. e.i. horizontalur zedapirze srialis 
xaxunis Zala sxeulze moqmedi simZimis Zalis pirdapirproporciulia. srialis xaxunis 
Zalis Sefardebas sxeulze moqmed simZimis ZalasTan  xaxunis koeficients uwodeben da 
μ-Ti (miu) aRniSnaven:

μ=Fxax/mg
am gansazRvrebidan Cans, rom xaxunis koeficients ganzomileba ar aqvs. rogorc wesi, 

misi mniSvneloba erTze naklebia (μ<1).
amrigad, srialis xaxunis Zala horizontalur zedapirze gamoiTvleba formuliT:
Fxax=μmg.
xaxunis koeficienti axasiaTebs orive moxaxune sxeuls. misi mniSvneloba damokidebu-

lia nivTierebebze, romlisganac arian damzadebuli moxaxune sxeulebi, maTi zedapire-
bis damuSavebis xarisxze da sxva. 

resursebi: saxelmZRvanelo, sawonebis nakrebi, dinamometri, xis kauWiani Zelaki, xis 
dafa.

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
amocana N5 miTiTeba: drekadobis Zalis mcire mniSvnelobebze Zelaki uZravia, is daiZ-

vreba maSin, rodesac drekadobis Zala gautoldeba uZraobis xaxunis Zalis maqsimalur 
mniSvnelobas.

§4.12 amocanebis amoxsna

xaxunis Zalaze https://ka.khanacademy.org/science/physics/forces-newtons-laws/lubricon-vi/v/slow-
sock-on-lubricon-vi?modal=1

miTiTebebi meoTxe Tavis pirveli nawilis zogierTi Semajamebeli amocanisTvis
N9. pirveli SemTxvevisTvis: μmg=kx
     meore SemTxvevisTvis: 2μmg=k(x+0.05)

N11. Fxax+mg =Fdr.    μ=( Fdr-mg)/N
                          
N14. 3μmg; qveda kubis iatakTan xaxunis Zalaa 2μmg, xolo zeda kubTan _  μmg    
N15. kx=μ(M+m)g

 IV Semajamebeli weris nimuSi

1. (1 qula) sxeulze moqmedebs erTi wrfis gaswvriv mimarTuli sami Zala: 3 n, 4 n da 5 
n. am Zalebis tolqmedi ar SeiZleba toli iyos

      a) 2 n-is;      b) 6 n-is;      g) 3 n-is;      d) 12 n-is;
2. (1 qula) sxeulis masis dasadgenad igi dinamometrze dakides. risi toli yofila 

sxeulis masa, Tu dinamometrma aCvena 5,5 niutoni? (g≈10 n/kg).
       a) 5,5kg;            b) 55kg;           g) 0,55kg;           d) 550 kg.
3. (1 qula) levani da daTo, cal-calke erTnairi paraSutebiT Tanabrad moZraoben 

qveviT. levanis masa naklebia daTos masaze.  romel paraSutze moqmedebs meti winaaRm-
degobis Zala?

a) im paraSutze, romliTac levani eSveba
b) im paraSutze, romliTac daTo eSveba
g) oriveze paraSutze erTnairi winaaRmdegobis Zala moqmedebs
d) am monacemebiT SeuZlebelia winaaRmdegobis Zalebis Sedareba.
4. (1 qula)  horizontalur zedapirze gasrialebuli 8 kg masis ciga 20 n-is tolma   

xaxunis Zalam gaaCera.  gansazRvreT xaxunis koeficienti. CaTvaleT, rom g=10 n/kg.
   a) 0,2             b) 0,25                           g) 0,4                   d) 2,5
5. (1 qula)  ramdeni santimetriT dagrZeldeba 500 n/m sixistis zambara,Tu masze 500 g 

masis tvirTs davkidebT? CaTvaleT, rom g=10 n/kg.
   a) 0,1 sm                   b) 10 sm                     g) 1 sm                 d) 0,01 sm
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6. (2 qula)  horizontalur zedapirze moTavsebul 10 kg masis sxeuls Tanabrad amoZ-
raveben  400 n/m sixistis horizontaluri zambaris saSualebiT. gansazRvreT xaxunis 
koeficienti,Tu zambaris deformacia 5 sm-ia.CaTvaleT, rom g=10 n/kg.

7. (3 qula)  20 litri tevadobis carieli saTlis masa 1 kg-ia. misi iatakTan xaxunis 
koeficienti — 0,2.  horizontaluri mimarTulebis  ra minimaluri Zalis moqmedeba iqne-
ba saWiro saTlis gasasrialeblad, Tu mis 4/5 nawils wyliT avavsebT? CaTvaleT,  rom 
g=10 n/kg.

Sefasebis rubrika:
1-5 davalebebSi swori pasuxi fasdeba 1 quliT, araswori pasuxi 0 quliT.
me-6 amocana:
	 gansazRvra drekadobis Zala an xaxunis Zala _ 1 qula
	 gautola Zalebi erTmaneTs da gansazRvra xaxunis koeficienti _ 1 qula
me-7 amocana:
	 gamoTvala wylis masa _ 1 qula
	 gansazRvra wylian saTlze moqmedi reaqciis Zala _ 1 qula
	 gansazRvra xaxunis Zala da gautola wevis Zalas _ 1 qula  

§4.13 myari sxeulebis mier warmoebuli wneva

mizani: moswavleebma gaaTviTcnobieron  axali fizikuri sidide _ wneva, rogorc  
wnevis Zalis  moqmedebis Sedegis maxasiaTebeli sidide.

swavla gamocdilebiT, cdebi, analizi.
erTi sxeulis meoreze moqmedeba xasiaTdeba ZaliT. Zala veqtoruli sididea.
esg-Sedegi:  fiz.sab. 5.7
aqtivoba 1. swavla gamocdilebiT
rodesac raime zedapirisadmi marTobuli Zalis moqmedebis Sedegs ganvixilavT, ar 

aris sakmarisi mxolod Zalis codna. praqtikuli gamocdilebidan gamomdinare, SeiZleba 
gamovTqvaT varaudi: zedapirze Zalis moqmedebis Sedegi damokidebulia Zalis sidi-
dezec da zedapirTan Sexebis farTobzec. 

aqtivoba 2. cdebi
mizani: varaudis Semowmeba
cdebi gviCvenebs, rom rac ufro pataraa sayrdeni farTobi, miT ufro didia Zalis 

moqmedebis Sedegic. yvela ganxilul cdaSi Zala moqmedebs zedapiris marTobulad, mas 
wnevis Zala ewodeba.

aqtivoba 3. axali fizikuri sididis _ wnevis gansazRvreba
mizani: cdebis mniSvnelobis axsna sakuTari sityvebiT.
aqtivoba 4. formula da erTeuli
ra aris wneva, romelsac qmnis 1n wnevis Zala 1m2  farTobze marTobulad moqmedebisas. 

gavamaxviloT moswavleTa yuradReba imaze, rom wnevis Zala ar aris mxolod simZimis 
Zala. 

aqtivoba 5.  wneva yofa-cxovrebaSi
praqtikuli miznebisTvis zogjer saWiroa wnevis Semcireba, sxva SemTxvevaSi, piriqiT, 

gazrda.
mogvyavs Sesabamisi magaliTebi, vuCvenebT ilustraciebs.
aqtivoba 6. masalis ganmtkiceba kiTxvebiT
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi, 

saSinao cda.
resursebi: saxelmZRvanelo, ilustraciebi,  sami erTnairi ficris naWeri, lursmnebi, 

minis WurWeli, qviSa, 1kg da 2kg sawonebi.
paragrafis bolos dasmuli kiTxvebi.
amocana 5-is miTiTeba. P = (mg + F)/S=(0.2•10 + 30)/2•10-4 = 40kpa.
amocana 8-is miTiTeba: gamosaTvleli iqneba wylis masa da akvariumis fuZis farTobi.
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§4.14 airis wneva

mizani: moswavleebma gaaTviTcnobieron, rogor iqmneba airis wneva zedapirze da ro-
gor SeiZleba airis wnevis gazrda da Semcireba.

esg-Sedegi:  fiz.sab.  4.5.7	
gamoyenebuli meTodebi da  strategiebi:  minileqcia, cdebi, ideis provocireba, ga-

mowveva, jgufebSi muSaoba.
winare codna: airs ar gaaCnia forma da moculoba.  is mTlianad avsebs im WurWels, 

romelSic moaTavseben.
aqtivoba 1. saSianao davalebis Sesrulebis Semowmeb.
saSinao cdis analizi:
ivaraudeT, rogori iqneboda Sedegi, skami samfexa rom yofiliyo? zogjer wvrilfexa 

skamebis fexs ZirSi rezinis an polieTilenis garsacmebs ukeTeben, ratom iqcevian ase? 
aqtivoba 2. minileqcia
mizani: airis wnevis warmoqmnis meqanizmis axsna.
aqtivoba 3.  varaudi
airSi qaosurad moZravi nawilakebis dajaxebis saSualo raodenoba da dajaxebis saSu-

alo Zala WurWlis kedlis farTobis erTeulze yvela mimarTulebiT erTnairia.
aqtivoba 4. cdebi
mizani: varaudis Semowmeba.
aqtivoba 5. provocireba, gamowveva
mizani: metakognituri unarebis ganviTarebis xelSewyoba.
vatarebT saxelmZRvaneloSi aRweril cdebs. cdebis saSualebiT moswavleebi akeTeben 

daskvnebs: 1. rac ufro maRalia airis temperatura, miT ufro izrdeba misi wneva. 2. mudmivi 
temperaturis dros airis SekumSvisas misi wneva izrdeba, gafarToebisas _ mcirdeba.

aqtivoba 6. jgufebSi muSaoba
maswavlebeli aZlevs davalebas moswavleebs, moifiqron da Camoayalibon, ratom 

iklebs haeris wneva saburavSi misi gaCxvletisas?  ratomaa SeuZlebeli gaxvretili sabu-
ravis gaberva. moiyvanon msgavsi magaliTebi praqtikidan.

aqtivoba 7. Sefaseba, Sejameba
moswavleebi TviTon afaseben jgufebis muSaobas.
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
resursebi:	saxelmZRvanelo, sahaero tumbo, rezinis buSti, cecxlgamZle kolba 

sacobiT, Stativi, spirtqura, minis mili boloze damagrebuli rezinis Txeli apkiT da 
dguSiT.

amocana 4-is miTiTeba: macivris karis gamoRebis Semdeg masSi Sedis naklebi simkvriv-
is Tbili haeri. karis miketvis Semdeg haeri civdeba, ris gamoc macivarSi wneva ecema. 
karze garedan moqmedi wneva metia Signidan moqmed wnevaze.

§4.15 wnevis gadacema airebsa da siTxeebSi. paskalis kanoni

mizani: moswavleebi daakvirdnen, Tu rogor  xdeba wnevis gadacema airebsa da siTxe
ebSi da SeZlon paskalis kanonis gaazreba.

esg-Sedegi:  fiz.sab. 4.5.7
winare codna: moswavleebma ician, rom airis wneva raime zedapirze iqmneba masze air-

is Semadgeneli nawilakebis dajaxebis Sedegad. airis nawilakebi uwesrigod, qaosurad 
moZraoben.

aqtivoba 1. warmosaxviTi cdebi
mizani: abstraqtuli azrovnebis ganviTareba.
warmosaxviTi cdebis saSualebiT moswavleebma gaaTviTcnobieron, rom myar sxeulSi 

wneva mxolod wnevis Zalis mimarTulebiT gadaecema,  siTxeebSi da airebSi ki _ yvela 
mimarTulebiT.

aqtivoba 2. maswavlebeli _ fasilitatori
mizani: movlenisadmi sakuTari damokidebulebis Camoyalibeba. 
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maswavlebeli sTxovs moswavleebs, am faqtis asaxsnelad gamoTqvan TavianTi mosazre-
ba, warmoadginon sqematuri naxazi. saWiroebis SemTxvevaSi ki gezis micemiT xels uwyobs 
moswavleTa codnis gamoyenebis unarebis ganviTarebas.

aqtivoba 3. sademonstracio cdebis Catareba
mizani: varaudis Semowmeba, paskalis cdis demonstrireba.
aqtivoba 4. problemuri sakiTxis wamoWra
mizani:  logikuri azrovnebis unaris ganviTareba. maswavlebeli ekiTxeba moswavleebs: 

ratom ver gamoviyenebT paskalis kanons myari sxeulebisaTvis? sTxovs daasabuTon Ta-
vianTi mosazreba.

aqtivoba 5. Sejameba, Sefaseba
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
resursebi: saxelmZRvanelo, ilustraciebi, polieTilenis parki, nemsi.

§4.16 hidravlikuri manqana

mizani: moswavleebi gaecnon hidravlikuri manqanis moqmedebis princips, daniSnulebas 
da mis gamoyenebas yofa-cxovrebaSi.

esg-Sedegi:  fiz.sab. 5.7
gamoyenebuli meTodebi da  strategiebi: minileqcia, provocireba, gamowveva, proble-

muri kiTxva, transferi, kritikuli msjeloba, jgufebSi muSaoba.
winare codna: daxSul WurWelSi moTavsebul airze an siTxeze warmoebuli wneva ucv-

lelad gadaecema maT nebismier wertils yvela mimarTulebiT.
aqtivoba 1. saSinao davalebis Semowmeba kiTxva-pasuxiT.
aqtivoba 2. minileqcia
hidravlikuri manqanisa da misi moqmedebis principis aRwera.
aqtivoba 3. provocireba, gamowveva
mizani: aRmoCenebiT swavleba
maswavlebeli ekiTxeba moswavleebs:  ras niSnavs Tanafardoba F

2

F
1

=
S

2

S
1

? niSnavs Tu 
ara es ZalaSi mogebas? ramdenjer vigebT ZalaSi?

aqtivoba 4. hidravlikuri manqanis praqtikuli gamoyeneba
mizani: transferis Cvevis gamomuSaveba.
maswavlebeli ekiTxeba moswavleebs, ginaxavT mzesumzirisagan zeTis gamoxda? aris 

Tu ara sawnexi mowyobiloba hidravlikuri manqana? ganxilul masalaze dayrdnobiT  ax-
seniT  sawnexi mowyobilobis da hidravlikuri muxruWis   moqmedeba.

aqtivoba 5. problemuri kiTxva
mizani: kritikuli azrovnebis unaris ganviTareba. 
maswavlebeli jgufebs aZlevs davalebas: moifiqron, ratom iyeneben hidravlikur 

manqanaSi siTxes da ara airs? isic xom ucvlelad da yvela mimarTulebiT gadascems 
masze warmoebul wnevas?  daasabuTon TavianTi mosazreba logikuri msjelobiT. 

aqtivoba 6. Sejameba, Sefaseba
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
amocana 5-is miTiTeba: m/(m + 18) = 1/10.	

§4.17 siTxis wneva

mizani: moswavleebs vaswavloT siTxis simZimis ZaliT  gamowveuli  wneva, misi Tavise-
burebebi da gamosaTvleli formula. 

esg-Sedegi:  fiz.sab. 4.5.7	
gamoyenebuli meTodebi: minileqcia, cdebi,transferi,  logikuri msjeloba,  prob-

lemuri kiTxva, SemoqmedebiTi azrovnebis ganviTarebis xelSewyoba.
winare codna: nivTierebis agregatuli mdgomareoebebi. nivTierebis Txevadi mdgo-

mareoba. siTxis Tvisebebi.
aqtivoba 1. minileqcia



74

D
on

’t 
C

op
y

nawilakebis qaosuri rxevisa da moZraobis gamo siTxe iRebs im WurWlis formas, ro-
melSic movaTavsebT. Tu siTxeze moqmedebs gare wnevis Zala, maSin siTxe warmoebul wne-
vas yvela wertils Tanabrad gadascems. dedamiwis pirobebSi siTxeze moqmedebs simZimis 
Zala. Tavisi simZimis gamo siTxe awveba WurWlis fskersac da kedlebsac. amaSi SeiZleba 
davrwmundeT sxvadasxva cdiT.

aqtivoba 2. cda N1
rezinis apkze zevidan da qvevidan moqmedi wnevis Zalebi erTmaneTis tolia. tolia 

erTsa da imave siRrmeze milSi wylis svetis wneva da garemomcveli siTxis wnevac. aseve 
tolia wylis doneebis gaTanabrebisas rezinis apkze marjvnidan da marcxnidan moqmedi 
wnevebic. 

aqtivoba 3. cda N2
mizani:  transferirebis unaris ganviTareba
N1

 
cdis Sedegebis gaTvaliswinebiT moswavleebi damoukideblad cdiloben axsnan, ra-

tom ekvris cariel mils firfita siTxian WurWelSi. gamoTqvamen mosazrebas, rodis 
moscildeba firfita mils. Semdeg TavianTi varaudis Semowmebas axdenen N2 cdis sa-
SualebiT.

aqtivoba 4. analizi, daskvna
mizani: logikuri azrovnebis Cvevis ganviTareba.
Catarebuli cdebidan SegviZlia davaskvnaT, rom: dedamiwis mier siTxis mizidulobis 

gamo siTxis SigniT warmoiqmneba wneva; es wneva moqmedebs ara marto WurWlis fskersa da 
kedlebze, aramed siTxis SigniT arsebul  nebismier sxeulze; erTsa da imave doneze es 
wneva yvela mimarTulebiT erTnairia; siRrmis matebasTan erTad wnevac izrdeba.

aqtivoba 5. hidrostatikuri wnevis sididis gamoTvla.
p=ρgh.
hidrostatikuri wneva damokidebulia mxolod siTxis gvarobasa da siTxis svetis si-

maRleze. is ar aris damokidebuli WurWlis formaze, siTxis masaze da WurWlis fskeris 
farTobze. 

aqtivoba 6. kreatiuli azrovneba
mizani: SemoqmedebiTi unarebis ganviTarebis xelSewyoba. 
maswavlebeli mouTxrobs moswavleebs cnobili hidrostatikuri paradoqsis Sesaxeb. 

Semdeg svams kiTxvas: rogor SevqmnaT didi hidrostatikuri wneva siTxis mcire raode-
nobiT? imsjeleT sxva planetebze hidrostatikuri wnevis Sesaxeb. daasabuTeT Tqveni 
mosazrebebi.

aqtivoba 7. Sejameba, Sefaseba
resursebi:saxelmZRvanelo, ilustraciebi, minis mili rezinis Txeli apkiT, wyliani 

WurWeli, firfita.
saSinao davaleba: paragrafis bolos mocemuli amocanebi 1-8
amocana N 8-is miTiTeba: yuradReba gavamaxviloT, rom WurWlebSi arsebuli sxvadasx-

va  masis siTxeebis miuxedavad, fskerze warmoqmnili wnevis Zalebi tolia.

§4.18. ziarWurWeli

mizani: moswavleebi gaecnon  ziarWurWels, misi  moqmedebis princips da gamoy-
enebas sxvadasxva mowyobilobaSi.

esg-Sedegi:  fiz.sab. 4.5.7
gamoyenebuli meTodebi: swavla gamocdilebiT, swavla dakvirvebiT, cdebi, 

wyvilebSi muSaoba, ganzogadeba.
winare codna:hidrostatikuri wneva damokidebulia siTxis svetis simaRleze 

da siTxis gvarobaze. erTsa da imave simaRleze siTxis wneva yvela mimarTulebiT 
erTnairia.

aqtivoba 1.  swavla gamocdilebiT
Caidnis magaliTze ganvixilavT ziarWurWlebis moqmedebas. 
aqtivoba 2. cdebi
mizani: davrwmundeT ziarWurWelis kanonis samarTlianobaSi erTgvarovani 

siTxeebisaTvis.
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aqtivoba 3. swavleba dakvirvebiT
mizani:  araerTgvarovani siTxisTvis ziarWurWelis kanonis dadgena.
vatarebT cdas, vawarmoebT Sesabamis gazomvebs da gamoTvlebs. siTxeebis 

wonasworobisas milebSi wnevebis tolobiT gamogvyavs ziarWurWlebis kanoni ar-
aerTgvarovani siTxisaTvis.

aqtivoba 4. wyvilebSi muSaoba
mizani: ganzogadebis unaris ganviTareba
maswavlebeli mouTxrobs moswavleebs ziarWurWlebis praqtikuli gamoyenebis 

Sesaxeb. rabebi grandiozuli ziarWurWelia. maT ageben im mizniT, rom gemebma 
gverdi auqcion mdinareTa wylis gadamRob kaSxlebs an gaiaron mdinareTa Semae-
rTebel arxebze. Semdeg maswavlebeli wyvilebs aZlevs davalebas, moifiqron da 
axsnan rabebis moqmedebis principi, agreTve Sadrevanis da niveliris moqmedebis 
principebi.

aqtivoba 5. Sejameba, Sefaseba
aqtivoba 6. saSinao cdis Sinaarsis gacnoba:
saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
resursebi: saxelmZRvanelo, minis gamWvirvale Caidani, U-s magvari milebi, 

saskolo-sademonstracio ziarWurWlebi, navTi an zeTi, wyali, ilustraciebi.

§4.19 atmosferuli wneva

mizani: moswavleebma gaaTviTcnobieron atmosferuli wnevis warmoqmnis mizezi, 
gaecnon misi gazomvis meTods, imsjelon atmosferuli wnevis cvlilebis Sesaxeb.

esg-Sedegi:  fiz.sab. 5.6.7
aqtiuri mosmena, warmosaxviTi cdebi, cda, praqtikuli cda, problemuri kiTx-

va, jgufebSi muSaoba.
siTxis wnevis gamosaTvleli formula. airis wneva raime zedapirze iqmneba 

masze airis Semadgeneli nawilakebis dajaxebebis Sedegad. atmosferos qveda fen-
ebi yvelaze met wnevas ganicdian. 

aqtivoba 1. aqtiuri mosmena
mizani: abstraqtuli azrovnebis ganviTareba.

maswavlebeli kiTxva-pasuxis reJimSi warmosaxviTi cdis saSualebiT xsnis at-
mosferuli wnevis arsebobas. moswavleebi askvnian, rom atmosfero dedamiwis 
mizidvis gamo awarmoebs wnevas, romelsac atmosferul wnevas uwodeben.

aqtivoba 2. cda
mizani: atmosferos wnevis arsebobis dasabuTeba.
daskvna: atmosferuli wneva aiZulebs wyals avides milSi dguSis kvaldakval.
aqtivoba 3. saSinao cdis analizi: SevamowmoT saSinao cdis Semowmebis siswore, 

vkiTxoT moswavleebs ra SeniSnes? axali masalis safuZvelze avxsnaT ratom 
ekvris qaRaldi Wiqas? ra moxdeboda rom ar arsebobdes atmosferuli wneva?

aqtivoba 4. problemuri kiTxva
mizani: logikuri azrovnebis unaris ganviTareba.
maswavlebeli svams kiTxvebs: ratom aris rTuli atmosferuli wnevis gamoT-

vla? rogor SeZlo toriCelim am problemis gadawyveta? ratom gamoiyena to-
riCelim vercxliswyali da ara sxva siTxe?rogor icvleba atmosferuli wneva 
simaRlis matebasTan erTad? ratom?
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aqtivoba 5. jgufebSi muSaoba
mizani: SemoqmedebiTi azrovnebis ganviTarebis  xelSewyoba.
maswavlebeli aZlevs davalebas jgufebs: jer ivaraudon, Semdeg ki gamoTva-

lon, rogori iqneboda siTxis svetis simaRle toriCelis cdaSi wyali rom ga-
mogveyenebina? iyo Tu ara toriCelis migneba genialurad martivi?

aqtivoba 6. Sejameba, Sefaseba
resursebi: saxelmZRvanelo, dguSiani mili, wyliT savse WurWeli, ilustraci

ebi.
saSinao davaleba: paragrafis bolos mocemuli amocanebi 1-4.
amocana 4. miTiTeba: vercxliswylis doneTa sxvaoba ar icvleba.

§4.20 amomgdebi Zala.

mizani: moswavleebSi ganvaviTaroT sakuTari mignebebiT swavlis unari. cdis 
CatarebiT  amomgdebi Zalis formulirebis Camoyalibeba.

esg-Sedegi:  fiz.sab. 4.5.6.7
winare codna: Zalebis Sekreba. sxeulTa wonasworobis piroba.
aqtivoba 1. swavleba gamocdilebiT
mizani: movlenisadmi sakuTari damokidebulebis Camoyalibeba.
mdinareSi an zRvaSi banaobisas SeginiSnavT Tu ara, rom  haerSi mZime sxeulebi 

wyalSi msubuqad gveCveneba. vcadoT avxsnaT es movlena. moswavleebi ayalibeben 
sakuTar mosazrebebs.

aqtivoba 2. axali cnebis Semotana
mizani: cnebis mniSvnelobis axsna sakuTari sityvebiT.
ra vuwodoT saxelad im Zalas, romelic sxeulebis Semsubuqebas iwvevs siTxe-

Si? 
aqtivoba 3. cdis Catareba
mizani:  davadginoT razea damokidebuli amomgdebi Zalis sidide. 
aqtivoba 4. cda
mizani: arqimedes Zalis sididis dadgena.
vpasuxobT kiTxvebs:
 1. ratom Semcirda dinamometris Cveneba?   
 2. ratom daubrunda dinamometris Cveneba Tavdapirvels saTlSi wylis Casxmis 

Semdeg?  
3. niSnavs Tu ara es, rom saTlSi Casxmul wyalze moqmedma simZimis Zalam 

gaawonaswora arqimedes Zala?
aqtivoba 5. analizi, daskvna
mizani: Cveni hipoTezis  dazusteba.
axla ukve Tamamad SegviZlia gavceT pasuxi gakveTilis dasawyisSi dasmul kiTx-

vas:  arqimedes Zalis warmoqmna ganpirobebulia imiT, rom  hidrostatikuri wneva 
siRrmis matebasTan erTad izrdeba. amitom siTxeSi CaZiruli sxeulis qveda naw-
ilze zeviT moqmedi Zala metia zeda nawilze qveviT moqmed ZalasTan SedarebiT. 

aqtivoba 6. gavarkvioT, rodis iZireba, curavs an tivtivebs sxeuli.
maswavleblis daxmarebiT moswavle dafaze sqematurad xatavs sxeulze moqmed 

Zalebs. moswavleebi akeTeben saTanado daskvnebs.
aqtivoba 7. perifrazireba
mizani: arqimedes kanonis mniSvnelobis axsna sakuTari sityvebiT.
aqtivoba 8. Sejameba, Sefaseba
sasaxelmZRvanelo, dafa, wyliani WurWeli, dinamometri tvirTiT, marili, 

berketiani saswori, sxvadasxva moculobis burTula, patara saTli, sxeuli, ro-
melic wyalSi iZireba, WurWeli gadmosasxmeli cxviriT, Wiqa, tvirTi.
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aqtivoba 9. rekomendaciebi saSinao cdebisTvis: vkiTxoT moswavleebs rogor Seicv-
leba wneva boTlSi xelis moWeriT? rogor Seicvleba pipetSi haeris moculoba? 
rogor Seicvleba arqimedes Zala? ivaraudon, rodis itivtivebs kvercxi wyalSi? 
rodis iZireba? rodis curavs?

saSinao davaleba: paragrafis bolos mocemuli sakontrolo kiTxvebi da amocanebi.
#1 amocanis miTiTeba: tbis siRrmeSi rezinis buStze wylis wnevis Zala moq-

medebs, rac kumSavs buSts. moculobaSi Semcirebis gamo masze moqmedi arqimedes 
Zalis sidide Semcirdeba.

meoTxe Tavis meore nawilis Semajameblis miTiTebebi
N5 amocanis amoxsna: 
sacobze qvemoT moqmedebs simZimis Zala, xaxunis Zala da atmosferuli wnevis 

Zala. sacobi rom amovardes, boTlSi arsebuli haeris mxridan sacobze zemoT 
moqmedi wnevis Zala unda iyos meti an toli qvemoT mimarTuli Zalebis tolq-
medis.  

F
xax

 =(P-P0)S-mg

N14. m2=4m1; m1+15=4m2      
 	    
N16. wylis done orive milSi Tanabrad aiwevs
h = V/2S = m/2ρS

V Semajamebeli weris nimuSi

	 1.(1 qula) erT fexze mdgomma yanCam miwaze meore fexic dadga, ris Sedegad
 a)  wnevis Zala miwaze orjer gaizarda;
       b)  wnevis Zala miwaze orjer Semcirda;
       g)  wneva miwaze orjer gaizarda;
       d) wneva miwaze orjer Semcirda;
	 2. (1 qula) ra wnevas axdens wyali myvinTavis sxeulze, Tu wylis siRrme 20 m-ia 
da igi fskeridan 5 m simaRleze imyofeba?  g ≈ 9,8 n/kg, ρwylis=1000kg/m3.  atmos-
ferul wnevas nu gaiTvaliswinebT.
      a) 150kpa;         b) 50kpa;          g) 200kpa;       d) 250kpa.
	 3. (1 qula) hidravlikuri wnexis didi dguSis farTobi 50-jer metia patara 
dguSis farTobze. did dguSze moTavsebuli  sxeulis dasawnexad 15000 n Zalaa 
saWiro. ra minimaluri ZaliT unda davawveT patara dguSs, rom dawnexa Sevasru-
loT?
       a) 1500 n-iT;      b) 7500 n-iT;      g) 500 n-iT;     d) 300 n-iT.
	 4.(1 qula) ra simaRle unda hqondes zeTis svets, rom igi imdensave wnevas axdendes, 
rogorsac axdens 1 m simaRlis wylis sveti, Tu ρzeTi=800kg/m3 da ρwyali=1000kg/m3.
          a) 1,25 m;           b) 2 m;            g) 1,8 m;           d) 3 m. 
	 5.(1 qula) gvaqvs aluminisagan, spilenZisagan da tyviisagan damzadebuli erTi 
da imave moculobis sami sxeuli. maTi wyalSi moTavsebis Semdeg yvelaze meti 
amomgdebi Zala imoqmedebs
      

a) aluminis sxeulze;
b) spilenZis  sxeulze;
g) tyviis sxeulze;
d) samive sxeulze imoqmedebs erTnairi sididis amomgdebi Zala.

   6. (2 qula) ramdenjer aRemateba tbis zedapiridan 30 m siRrmeze arsebuli 
wneva  imave zedapiridan 10 m siRrmeze arsebul wnevas? CaTvaleT, rom  atmos-
feruli wneva 105 pa-ia da g=10 n/kg.
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    7. (3 qula)  gamoTvaleT aisbergis mTeli moculobis ra nawilia CaZiruli 
wyalSi, Tu wylis da yinulis simkvriveebi Sesabamisad 1000 kg/m3 da  900 kg/m3-ia.

Sefasebis rubrika:
1-5 davalebebSi swori pasuxi fasdeba 1 quliT, araswori pasuxi 0 quliT.
me-6 amocana:
gansazRvra hidrostatikuri wneva 30 an 10 metr siRrmeze – 1 qula
gansazRvra wnevebis Sefardeba  atmosferuli wnevis gaTvaliswinebiT – 1 qula
me-7 amocana:
gamosaxa simZimisa da arqimedes Zalebi Sesabamisi moculobebiT – 1 qula
Cawera aisbergis wonasworobis piroba – 1 qula
gansazRvra CaZiruli nawilis mTel moculobasTan Sefardeba – 1 qula  
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Sefaseba 

ras iTvaliswinebs Sefasebis TiToeuli komponenti 
1) saSinao davaleba
davalebis tipebi: saSinao eqsperimenti, dakvirveba obieqtebsa da procesebze, infor-

maciis 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.

2) saklaso davaleba
davalebis tipebi: sakiTxis ganxilva/diskusia, eqsperimenti, monacemebis aRricxva/

damuSaveba, modelireba 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.

3) Semajamebeli davaleba
Semajamebeli davalebis komponenti ukavSirdeba swavla-swavlebis Sedegs. am kom-

ponentSi unda Sefasdes erTi saswavlo monakveTis (Tema, Tavi, paragrafi, sakiTxi) 
Seswavla-damuSavebis Sedegad miRweuli Sedegebi. konkretuli saswavlo erTeulis 
dasrulebisas moswavlem unda SeZlos sagnis standartiT gansazRvruli codnisa da 
unarebis warmoCena. Sesabamisad, Semajamebeli davalebebi unda afasebdes standartiT 
gansazRvruli Sedegebis miRwevis dones.

standartis moTxovnaTa Sesafaseblad rekomendebulia Semajamebel davalebaTa 
mravalferovani formebis gamoyeneba. sabunebismetyvelo sagnebis Semajamebel davale-
baTa 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 Semajamebeli davalebebi

•	 davalebis TiToeul tips unda axldes Sefasebis zogadi rubrika;
•	 zogadi rubrika unda dazustdes konkretuli davalebis pirobisa da gavlili 

masalis gaTvaliswinebiT;
•	 10 qula unda ganawildes rubrikaSi Semaval kriteriumebze;
•	 miTiTebuli unda iyos standartis is Sedegebi, romelTa Sefasebasac emsaxureba 

Semajamebeli davaleba.

ra aris Sefasebis rubrika da ra mizniT viyenebT mas swavla-swavlebis procesSi?
rubrika efeqtiani instrumentia, romelic gamoiyeneba rogorc moswavleebis namu-

Sevris, aseve muSaobis procesis Sefasebis mizniT. swored rubrikis gamoyeneba iZleva 
iseTi samuSaos Sefasebis saSualebas, rogoricaa moswavleebis mier warmodgenili prez-
entaciebi, weriTi namuSevrebi, proeqtebi. am samuSaos Sefaseba sworxazovan sqemas ar 
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eqvemdebareba da rom ara rubrika, mas araobieqturad da araTanmimdevrulad Sevafa
sebdiT.

Sefasebis rubrika sami mTavari elementisgan Sedgeba:
1.	 samuSaos Sefasebis kriteriumebi (komponentebi);
2.	 Sefasebis skala (miRwevis xarisxobrivi doneebi);
3.	 Sefasebis skalaze gadanawilebuli miRwevis doneebis aRwerilobebi.

danarTebi 

gaacaniT Sefasebis rubrika moswavleebs an SeqmeniT maTTan erTad.
prezentaciis rubrikis nimuSi

prezentaciis Sefaseba
TariRi

moswavlis 
saxeli gvari

Sefasebis kriteriumebi

informaciis 
wyaros arCeva 
da miTiTeba

0-2

moZiebuli 
informaciis 

relevanturo-
ba prezent-

aciis mizanTan
0-4

moZiebuli 
informaciis 
organizebisa 
da gadmocemis 

unari
0-3

drois 
marTva

0-1

qulaTa maqsi-
maluri raode-

noba 
10

1.

2.

3.

4.

5.

6.

7.
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ganmaviTarebeli Sefasebebis nimuSebi

moswavlis TviTSefasebis sqema

rubrika

ra viswavle?

ra iyo CemTvis saintereso?

ra gamiWirda?

ra gavakeTe kargad?

ras Sevcvlidi?

cdis analizis furceli

moswavlis saxeli da gvari

gakveTilis Tema

cdis mizani

mTavari kiTxva
risi gageba mainteresebs?

varaudi (hipoTeza)
Cemi azriT, ra iqneba Sedegi?

cvladebi
romeli sididis cvlileba gamoiwvevs 
romlis cvlilebas?

msvleloba
rogori TanmimdevrobiT Cavatareb 
cdas?ras gavakeTeb ris Semdeg?

Sedegebi

daskvna
ram gamoiwvia miRebuli Sedegi?
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sagakveTilo procesSi CarTulobis ganmaviTarebeli Sefasebis rubrika

aqtivobebi 
 Sefasebis kriteriumebi

I II III

monawileoba
ar erTveba sagakveTilo 
procesSi 

periodulad erTveba 
sagakveTilo procesSi

konstruqciulia da 
yovelTvis CarTuli

azris damoukideb-
lad gamoTqma

ar gamoTqvams sakuTar 
azrs

iSviaTad gamoTqvams 
sakuTar azrs

yvela sakiTxze aqvs 
sakuTari azri

samuSaoze koncen-
trireba

ver axerxebs koncen-
trirebas

cdilobs koncentri-
rebas

mTeli gakveTilis 
ganmavlobaSi kon-
centrirebulia 
samuSaoze

sxvisi azris mosme-
na da pativiscema

ar usmens sxvis azrs 
an aqvs araadekvaturi 
reaqciebi

periodulad usmens 
sxvis azrs, cdilobs 
iyos koreqtuli

yuradRebiT ismens 
sxvis azrs,aanali-
zebs da koreqtulia

saSinao davaleba

fasdeba Semde-
gi aqtivobebi

1 2 3 4 5

moZiebuli 
informaciis 
Sesabamisoba 
da organizeb-
uloba

uWirs in-
formaciis 
moZieba

iyenebs mx-
olod saku-
Tar infor-
macias

iyenebs 
mxolod 
saxelmZ-
Rvanelos 
informacias
nawilobriv 
organizebu-
lia

iyenebs 
mxolod 
ramdenime 
sainforma-
cio wy-
aros,masala 
organizebu-
lia

iyenebs mraval-
ferovan sain-
formacio wy-
aros, saSualebas, 
masala mosax-
erxeblad aris 
organizebuli

moZiebuli 
informaciis 
analizi

masala ar 
Seesabameba 
sakiTxs

masala 
nawilobriv 
Seesabameba 
sakiTxs

masala 
ZiriTadad 
Seesabameba 
sakiTxs

masala 
Seesabameba 
sakiTxs

masala sru-
lad Seesabameba 
sakiTxs

amocanebis 
sistematurad 
da gaazrebu-
lad Sesrule-
ba

ara aqvs 
gaazrebuli, 
arasisteme-
turia

nawilobriv 
aqvs gaazre-
buli, ara-
sistematu-
ria

nawilobriv 
aqvs gaazre-
buli, siste-
maturia

kargad vaqvs 
gaazrebuli, 
sistematu-
ria

kargad aqvs 
gaazrebuli, 
sistematu-
rad amdidrebs 
damatebiTi in-
formaciiT

zog SemTxvevaSi maswavlebels sWirdeba konkretuli davalebis Sefaseba
davalebaze morgebuli rubrika maswavlebels mocemuli davalebis Sefasebas, 

garkveulwilad, uadvilebs, radgan iZleva detalur informacias imis Sesaxeb, Tu konk-
retulad ra pasuxebi/informacia unda iyos warmodgenili moswavlis naSromSi, rom is 
dadebiTad Sefasdes. maswavlebeli swored am konkretul informacias eZebs da nakle-
bad sWirdeba daskvnebis gamotana da varaudebi. Sesabamisad, Sefasebis procesic ufro 
swrafad mimdinareobs da sxvadasxva piris mier ganxorcielebuli Sefasebebic ufro 
Tanmimdevruli da Tanxvdenilia.
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arsebobs analitikuri da holisturi rubrikebis mravali nairsaxeoba. pedagogebi 
warmatebiT iyeneben erTdonian rubrikas. 

sirTuleebi
ra unda gavaumjobeso

standartiT gaTvaliswinebuli done, kriteri-
umebi

Zlieri mxareebi
ras vakeTeb gansa-
kuTrebiT kargad

kriteriumi 1
aqtiurad monawileobs da Seaqvs mniSvnelovani 
wvlili yvela aqtivobaSi

kriteriumi 2
yovelTvis
TanamSromlobs wyvilebSi/jgufebSi muSaobis 
dros
 

analitikuri rubrika jgufuri muSaobisTvis

kriteriumi
aradamakmayo-

filebeli
(1 qula)

damakmayofile-
beli

(2 qula)

kargi
(3 qula)

Zalian kargi
(4 qula)

CarTuloba

ar monawileobs 
aqtivobebSi an 
monawileobs 
Zalian iSviaTad.

iSviaTad monaw-
ileobs da Seaqvs 
wvlili mxolod 
zogierT aq-
tivobaSi.

aqtiurad monaw-
ileobs da Seaqvs 
wvlili aqtivo-
baTa umravleso-
baSi.

aqtiurad monaw-
ileobs da mniS-
vnelovani wvli-
li Seaqvs yvela 
aqtivobaSi.

TanamSrom-
loba

ar TanamSrom-
lobs an TanamS-
romlobs Zalian 
iSviaTad Tana-
tolebTan jgu-
furi muSaobis 
dros.

iSviaTad Ta-
namSromlobs 
TanatolebTan 
jgufebSi muSao-
bis dros.

xSirad Ta-
namSromlobs 
TanatolebTan 
jgufebSi muSao-
bis dros.

yovelTvis Ta-
namSromlobs 
TanatolebTan 
jgufebSi muSao-
bis dros.

prezentacia

davaleba forma-
tze Sesrulebu-
lia arasrulyo-
filad. 
prezentatori 
ver gadmoscems 
azrs. 
ver pasuxobs 
SekiTxvebs. 
ver icavs drois 
limits.

davaleba forma-
tze Sesrulebu-
lia srulyofi-
lad. 
prezentatori 
nawilobriv gad-
moscems azrs. 
ver pasuxobs 
SekiTxvebs. 
ver icavs drois 
limits.

davaleba for-
matze Ses-
rulebulia 
srulyofilad. 
prezentatori 
srulad gad-
moscems azrs.
pasuxobs SekiTx-
vebs nawilobriv. 
icavs drois 
limits.

davaleba for-
matze Ses-
rulebulia 
srulyofilad. 
prezentatori 
srulad gad-
moscems azrs.
pasuxobs SekiTx-
vebs srulad. 
icavs drois 
limits.
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ganmaviTarebeli Sefasebis nimuSi

kriteriumebi sakiTxis swavlebis ganmaviTarebeli Sefasebis sqema 

skalis daxazva
ver xazavs ska-
las

xazavs skalas, ar 
xazavs erTeulo-
van monakveTs 

xazavs skalas, 
erTeulovani 
monakveTis dax-
azvisas ar icavs 
sizustes 

xazavs skalas, 
erTeulovani 
monakveTis dax-
azvisas icavs 
sizustes

mocemuli 
fizikuri sidi-
disTvis xel-
sawyos SerCeva

ver arCevs xel-
sawyos

iSviaTad arCevs 
xelsawyos 
sworad

umetesad 
sworad arCevs 
xelsawyos 

 yovelTvis 
sworad arCevs 
xelsawyos

gazomvis saz-
Rvrebis dadgena

ver adgens iSviaTad adgens
umetesad 
sworad adgens

yovelTvis 
sworad adgens

cdomilebis 
Sefaseba

ar SeuZlia 
cdomilebis 
Sefaseba

zogjer 
sworad afasebs 
cdomilebas 

umetesad 
sworad afasebs 
cdomilebas

yovelTvis 
sworad afasebs 
cdomilebas

cdis dagegmvis da Catarebis ganmaviTarebeli Sefasebis rubrikis nimuSi

yovelTvis sworad umetesad sworad iSviaTad 

SeuZlia cdis dagegmva, 
resursebis organizeba

SeuZlia daadginos 
danayofis fasi

adgens sxeulis moc-
ulobas arapirdapiri 
gziT

adgens sxeulis mocu-
lobas pirdapiri gziT
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saganmanaTlebl;o leqsikoni

azrovnebis doneebi - pedagogis, Cikagos universitetis profesoris b. blumis (1913-1999) 
Teoriis mixedviT, gamoyofen azrovnebis Semdeg doneebs: codna, gageba, gamoyeneba, an-
alizi, sinTezi da Sefaseba. azrovnebis es doneebi safexurebs qmnian, sadac yoveli 
momdevno done ufro rTuldeba da moicavs erT an ramdenime wina dones. codna, gageba 
da gamoyeneba azrovnebis qveda doneSi moiazreba, xolo analizi, sinTezi da Sefaseba 
ki – azrovnebis zeda doneSi.
analizi - analizi aris saazrovno unarCveva, romlis drosac xdeba mTliani sagnis cal-
ke nawilebis, mxareebis da Tvisebebis gamoyofa adamianis warmodgenaSi. cnobierebaSi 
mTliani sagnis aseT daSlas analizi ewodeba.
b. blumis mixedviT, analizi aris azrovnebis zeda donis unarCveva da masSi igulisxmeba:
masalis (struqturis) Semadgenel nawilebad dayofa: nawilebis Sedareba-Sepirispireba, 
nawilebs Soris kavSiris an struqturis danaxva;
gakveTilis aqtivoba - aqtivoba aris maswavleblis mier dagegmili moswavleebis is qmede-
bebi, romlebic saswavlo miznis miRwevas emsaxureba. miznidan gamomdinare, maswavle-
belma SeiZleba dagegmos erTi an ramdenime aqtivoba da, aseve, maTi Catarebis Tanamim-
devroba.
gakveTilis gegma (scenari) - maswavlebeli adgens gakveTilis gegmas, romelic gansaz-
Rvravs gakveTilis struqturas. gakevTilis gegmas gakveTilis scenarsac uwodeben. ga-
kveTilis gegma moicavs gakveTilis mizans, Sesabamis aqtivobebs, moswavleTa organizebis 
formas, drois ganawilebas, resursebis CamonaTvals da Sefasebas. gakveTilis yoveli 
aqtivobis Sesruleba (rogorc maswavleblis, ise moswavlisa) gawerili unda iyos droSi
gakveTilis saswavlo mizani - saswavlo mizani aris im codnisa da unar-Cvevebis erToblio-
ba, romelsac unda mivaRwioT gakveTilis bolos. saswavlo mizani maswavleblisTvis sas-
wavlo procesis dagegmvis mniSvnelovani instrumentia da igi gansazRvravs gakveTilis 
saswavlo aqtivobis Sinaarss. gakveTilis mizani warmoadgens gakveTilis specifikur, 
gazomvad Sedegs. 
gamoyeneba - b. blumis mixedviT, gamoyeneba ganixileba, rogorc azrovnebis qveda donis 
unar-Cveva da, zogadad, igi gulisxmobs adre aTvisebuli codnis praqtikaSi gamoyene-
bas; kerZod:   codnis sxvadasxva situaciaSi (konteqstSi) moxmarebas;  modelis mixedviT 
(naswavli wesis mixedviT) davalebis, samuSaos Sesrulebas; proceduris ganxorciele-
bas;kanonzomierebis moqmedebis farglebis gansazRvras.	
ganmaviTarebeli Sefaseba - ganmaviTarebeli Sefaseba emsaxureba moswavleTa swavlis 
procesisa da warmatebebis gaumjobesebas. ganmaviTarebeli Sefasebis dros moswavle, 
maswavleblis gamoxmaurebisa da komentarebis daxmarebiT, mudmivad iRebs iseT infor-
macias, romelic sakuTari swavlis gaTviTcnobierebaSi exmareba. maswavleblis mizania: 
aswavlos moswavles, rogor iswavlos (swavlis swavla)	
ganmsazRvreli Sefaseba - misi mizania moswavleTa miRwevebis donis Semowmeba saswavlo 
miznebTan SefardebiT. mag. ganmsazRvreli Sefasebaa qula, romelsac maswavlebeli wers 
gakveTilis dros da romelsac ar axlavs Tan ganmarteba, Tu ra unda gakeTdes imisT-
vis, rom Sedegi gaumjobesdes. ganmsazRvreli Sefaseba tardeba semestris bolos, Temis 
damTavrebis Semdeg, wlis bolos da a. S. 
gansakuTrebuli saganmanaTleblo saWiroebis mqone moswavleebi - moswavleebi, xSirad 
SezRuduli SesaZleblobebis mqone pirebi, romlebic individualuri saswavlo gegmis 
mixedviT swavloben, radganac gansakuTrebuli da specifikuri saganmanaTleblo saW-
iroebebi aqvT. gansakuTrebuli saganmanaTleblo saWiroebis mqone mosw avleebis CarTva 
saganmanaTleblo procesSi inkluziuri ganaTlebis erTerTi mTavari amocanaa.
dakvirvebis Canawerebi - maswavlebeli akvirdeba moswavleebs (maTi komentarebi, azrebi, 
qcevebi) ara mxolod klasSi, aramed dasvenebaze, saTamaSo moedanze da a. S. igi akeTebs 
Canawerebs, garkveul aRniSvnebs maT Sesaxeb. amgvari Canawerebi ganmaviTarebeli (mimdin-
are) Sefasebis mniSvnelovan nawils warmoadgens da kargad aCvenebs moswavleebis droSi 
ganviTarebas. 
diagnostikuri Sefaseba - diagnostikuri Sefaseba ganmaviTarebeli (mimdinare) Sefasebis 
komponentad ganixileba. diagnostikuri Sefasebis dros xdeba moswavlis garkveuli mo-
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mentisaTvis arsebuli codnis donis da unar-Cvevebis Sefaseba, raTa zustad daigegmos 
swavlis procesi moswavlis susti da Zlieri mxareebis gaTvaliswinebiT.
diskusia - aris wamyvansa da msmenelebs Soris codnis, Sexedulebebisa da ideebis si-
tyvieri gacvlis procesi. diskusias msjelobasac uwodeben. saklaso diskusia exmareba 
moswavleebs sakiTxis Rrma da detalur ganxilvaSi. kerZod, saklaso diskusiis dros 
iqmneba iseTi atmosfero, romelSic moswavleebs SeuZliaT azrebis urTierTgaziareba, 
axali ideebis gamoTqma, sxvisi azrebis mosmena da gageba, komunikaciis da TviTgamoxat-
vis unar-Cvevebis gaumjobeseba. 
diskusiis warmarTva da daskvnebis Sejameba: -  moswavleebis waxaliseba, raTa maT ga-
moTqvan TavianTi ideebis gamamyarebeli argumentebi;
 Cumi/morcxvi moswavlisaTvis specifikuri davalebis micema, rac xels Seuwyobs mis 
monawileobas, CarTvas diskusiaSi;iseTi moswavlis SezRudva, romelic sxvas ar aZlevs 
azris gamoTqmis saSualebas; ganxiluli sakiTxebis Sejameba da ZiriTadi azrebis Camoy-
alibeba; moswavleebis ideebis ganmarteba da mosw avleebisagan damatebiTi komentarebis 
moTxovna.
informaciuli da sakomunikacio teqnologiebis codna - SeiZleba ganisazRvros, rogorc 
cifruli teqnologiebis, sakomunikacio saSualebebisa da/an qselebis gamoyenebis un-
ari maTi daniSnulebis Sesabamisad. informaciuli da sakomunikacio teqnologiebi (ist) 
iZleva sasurveli informaciis mopovebis, Senaxvis, erTmaneTTan dakavSirebis, Sefase-
bis, analizis, axlis Seqmnisa da gadacemis SesaZleblobas.  ist-is swavleba mowyvetili 
ar aris saswavlo disciplinebis konteqsts.   
informaciis moZiebis procedurebis codna - konkretul monacemebTan muSaobis xerxebis 
da saSulebebis codna: a) wesebis da kanonebis codna; b) klasif ikaciebisa da katego-
riebis codna; g) kriteriumebis codna; d) meTodebis codna;smeniTi, werilobiTi da 
grafikuli informaciis damaxsovreba da gaxseneba msgavsi an zusti formiT;
indikatori - maCvenebeli, romelic gansazRvravs,ramdenad aris mizani miRweuli
konstruqtivizmi - saswavlo Teoria, romlis Tanaxmad, moswavle aqtiurad swavlobs sam-
yaroSi arsebuli gamocdilebis safuZvelze da aSenebs codnas, anu axdens codnis kon-
struirebas(piaJe),socialuri konstruqtivizmis modeliT(vigodski)moswavle aqtiurad 
swavlobs ufrosebTan, maswavlebelTan urTierTobiT.
keTebiT swavleba - keTebiT swavlebis anu praqtikis meTodis gamoyenebis dros xdeba 
zusti instruqciis miwodeba eqsperimentis an simulaciisTvis da ara informaciis mi-
wodeba. igi miznad isaxavs, rom moswavleebma Seasrulon iseTi qmedebebi, romelic xels 
uwyobs codnis an Cvevis formirebas. praqtikis dros maswavlebeli aqtiurad iyenebs 
gamoxmaurebas (ukukavSirs), rac xels uwyobs imas, rom moswavlis praqtika iyos azriani 
da man marTlac gaacnobieros is, rasac akeTebs da ara avtomaturad (meqanikurad) 
kritikuli azrovneba - kritikuli azrovneba aris rTuli saazrovno unar-Cveva, rome-
lic moicavs erTdroulad or an met gansxvavebul mosazrebaze fiqrs, sxvadasaxva mo-
sazrebis gagebas, raime Sexedulebis dasabuTebas sxvadasxva midgomebis safuZvelze da 
imis gacnobierebas, rom sxvasac SeiZleba sakuTari gansxvavebuli mosazreba hqondes. 
kritikul azrovnebas adamiani mimarTavs arsebuli an warmodgenili mosazrebis “WeS-
mariti” Rirebulebis dasadgenad. kritikuli azrovnebis dros arsebiTia argumentebis 
da kontrargumentebis moZieba, mTliani situaciis gaanalizeba da, Sesabamisad, arsebu-
li mtkicebulebebis safuZvelze mosazrebis Secvla an axali mosazrebis miReba. 
swavlis motivacia - yvela aqtivobas  udevs safuZvlad. motivacia aris qcevis ganxor-
cielebis fsiqologiuri safuZveli. rac ufro metad motivirebulni arian moswavleebi, 
miT metia swavlis xarisxi, rac naklebad arian motivirebulni - Sesabamisad, swavlis 
xarisxic iklebs. arsebobs Sinagani da garegani motivacia. moswavlis saswavlo aqtivobe-
bi SeiZleba ganpirobebuli iyos misi Sinagani an garegani motivaciiT. 
strategia - miznis misaRwevad gadamwuveti operaciebis momzadebis,dagegmvis,warmoebi-
s,xelmZRvanelobis xelovneba, ostatoba.
SemoqmedebiTi azrovneba - SemoqmedebiTi azrovneba aris rTuli saazrovno unar-Cveva. 
igi aris raimes axali gziT keTeba an danaxva; SemoqmedebiTi azrovneba xasiaTdeba idee-
bis mravalricxovnebiT, mravalferovnebiT (moqniloba, sakiTxis sxvadasxva kuTxiT da-
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naxva), maTi siaxliT (originalobiT) da gardaqmnis unariT (Zveli ideebis safuZvelze 
axlis Seqmna).
Sefasebis gamWvirvaloba - gamWvirvalobis principi isaa, rom maswavlebeli moswavleebs 
winaswar unda SeuTanxmdes, Tu ra kriteriumebiT an instrumentebiT (mag. Sefasebis cx-
rilebiT, rubrikebiT) Sefasdeba misi naSromi. 
Sefasebis mizanTan Sesabamisoba (validuroba) - Sefaseba zustad unda zomavdes imas, ris 
Sesafasebladac is aris gansazRvruli. Sefasebis mizans warmoadgens Sedegis gazomva, 
amitom Sefasebis meTodi unda SeirCes miznis Sesatyvisad. 
Sefasebis obieqturob - Sefaseba aris obieqturi, rodesac Sefasebis Sedegi ar aris damok-
idebuli Semfaseblis pirovnul Tvisebebze da damokidebulebebze. igi damokidebulia 
Sefasebis sqemaze da instrumentebze da naklebad im adamianebze, romlebic SefasebaSi 
monawileoben. Tu Sefasebis rubrika imdenad zogadia, rom SesaZlebelia erTi da igive 
naSromi sxvadasxvagvarad Sefasdes, maSin obieqturoba naklebad aris daculi da Sesa-
Zlebelia Sefaseba subieqturi mosazrebebidan gamomdinare xorcieldebodes.
Sefasebis sandooba - Sefasebis kidev erTi principia; Sefaseba SeiZleba iyos obieqturi, 
magram ar iyos sando. sandooba niSnavs, rom Sefasebis Sedegebi aris ganmeorebadi. am 
ukanasknels ki uzrunvelyofs mkafio SekiTxvebi, instruqciebi, erTgvarovani garemo 
da zustad SerCeuli gasazomi kriteriumebi. 
Sefasebis cxrili (rubrika) - rubrika aris mkacrad gansazRvruli kriteriumebisa da 
maTi gamoyenebis wesebis erTobioba, romlis mixedviTac maswavlebeli afasebs moswav-
lis akademiur moswrebas ama Tu im disciplinaSi. rogorc wesi Sefasebis sqemebs, ru-
brikebs cxrilis forma aqvT. cxrilis pirvel svetSi mocemulia sxvadasxva komponenti, 
romelTa mixedviTac xdeba moswavlis moswrebis Sefaseba. 
Sefasebis ZiriTadi principebi - Sefaseba saswavlo procesis ganuyofel nawils Seadgens. 
is mizanmimarTuli, sistemuri da Tanamimdevruli procesia. misi mTavari daniSnulebaa, 
erTi mxriv, swavlebis efeqtiani gaumjobeseba da, meore mxriv, swavla/swavlebis Sede-
gebis Semowmeba-Sefaseba.
codna - codna niSnavs raimes Sesaxeb informaciis qonas da raime saqmis an moqmedebis 
Sesasruleblad saWiro xerxebis flobas. b. blumis mixedviT, codna ganixileba, rogorc 
azrovnebis qveda donis unar-Cveva da masSi igulisxmeba:   faqtebis, wesebis, principebis, 
Teoriebis, TariRebis, procesebis, obieqtebis, stilis, movlenebis cnoba da dasaxeleba 
konkretuli monacemebis, terminologiis, procedurebis codna

gamoyenebylia saganmanaTleblo leqsikoni  http://ncp.ge/ge/dictionary
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pasuxebi

Tavi I

§1.2-4: ara. §1.2-5: a) sigrZe; b) moculoba; g) temperatura; d) farTobi. §1.5-1: 
kedlis saaTisTvis: 1 wm; 1 wT; 0,2 sT. majis saaTisTvis: 5 wm; 5 wT; 1 sT. §1.5-2: 
samive SemTxvevaSi kedlis saaTis. §1.5-3: 2°C; 1°C; 70°C da -30°C.

I Tavis Semajamebeli amocanebi: №1: 168 sT; 10080 wT; 604800 wm. №2: 80 li-
tri. №3: 0,1 litri. №4: 10 litri. №5: a) 39,6 m3; b) 22 sm; g) 4,4 m-ze metiT.

Tavi II

§2.1-2: izrdeba. §2.1-6: gafarToeba. §2.1-7: mcire kristalic ki bevr mole-
kulas Seicavs. §2.2-3: Semcirda; ara. §2.2-4: ara. §2.2-5: ara. §2.2-6: 140 m3. §2.3-2: 
cxelSi. §2.4-4: izidaven. §2.4-5: izidaven. §2.4-6: ganizidaven; izidaven. §2.5-2: 
civ minaze moxvedrili wylis orTqlis kondensaciis gamo. §2.5-5: myarSi. §2.5-
6: aorTqleba. §2.5-7: myarSi; myarSi. §2.6-1: a) 3/5 marcxniv, 2/5 marjvniv; b) 
gaizrdeba. §2.6-2: a) ara; ara; b) izrdeba. §2.7-1: denadoba. §2.7-2: mesame. §2.7-
3: romelic wylian boTlzea Camocmuli. §2.7-5: 2,5 litri. §2.7-6: a) izrdeba; 
mcirdeba; b) ar icvleba; mcirdeba; g) ar aris SesaZlebeli. §2.7-7: a) ar icvle-
ba; ar icvleba; b) mcirdeba; ar icvleba. §2.7-8: 50 litri. §2.7-9: Tafli ufro 
blantia, vidre wyali. §2.7-10: wylian qilaSi. §2.8-1: yovelTvis ara. §2.8-2: 0,02 
m3. §2.8-4: sferuli. §2.8-5: ara; mcirdeba. §2.9-1: meoreSi. §2.9-2: erTnairi masa 
eqnebaT. §2.9-3: ozonis. §2.9-4: 12000 kg. §2.9-5: 10 kg. §2.9-6: 1,5 kg-s. §2.10-2: a) 
spilenZisas; b) spilenZisas. §2.10-4: 2000 kg/m3. §2.10-5: 0,5 m3. §2.10-6: 3000 kg. 
§2.10-7: 100 kg/m3. §2.10-8: 1125 kg/m3. §2.10-9: 1080 kg/m3. §2.10-10: 20,4 kg. §2.10-11: 
150 sm2. 

II Tavis Semajamebeli amocanebi: №1: izrdeba; izrdeba. №2: izrdeba. №4: 
zamTarSi. №6: erTnairi simkvrive aqvT. №7: 20-jer gaizrdeba. №8: 103,36 kg. 
№9: 2,7 kg. №10: 3100 kg-iT. №12: a) ar Seicvala; ar Seicvala; b) gaizarda; ar 
Seicvala; g) haeris— Semcirda; wylis—ar Seicvala. №13: a) mcirdeba; izrdeba; 
b) ar icvleba; izrdeba g) haeris— mcirdeba; wylis—ar icvleba. №14: 0,1 dm3. 
№15: 9040 kg/m3. №16: mcirdeba. №17: 25 sm. №18: orive erTnairad damZimda. 
№19: 1080 kg. №20: 0,32 kg. 

Tavi III

§3.1-3: dedamiwa. §3.1-4: orives naTqvami marTebulia. §3.1-5: uZravia; moZ-
ravia. §3.1-6: moZravia; uZravia. §3.1-7: erTnairad gavrceldeba. §3.2-1: SeiZleba. 
§3.2-2: ar SeiZleba. §3.2-3: SeiZleba. §3.2-4: ar SeiZleba. §3.2-7: SeiZleba. §3.3-1: 
A(-20 m); B(20 m); C (60 m); D(100 m). §3.3-2: A(0); B(40 m); C (80 m); D(120 m). 

§3.3-5: pirveli vagonSi mjdomi mgzavridan meaTeSi mjdomis CaTvliT koor-
dinatebi Sesabamisad aris: 140 m; 120 m; 100 m; 80 m; 60 m; 40 m; 20 m; 0; -20 m; -40 m. 
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§3.4-3: ar SeiZleba. §3.4-4: 0. §3.4-5: 11 m; 5 m. §3.4-9: 50 sm. §3.4-10: erTmaneTis 
tolia. §3.5-1: 15 sm CrdiloeTisken; 6 sm samxreTisken. §3.5-2: a) 55 sm; b) 20 sm; 
g) 20 sm; d) 10 sm; e) 5 sm; v) 10 sm. §3.5-4: 132 m; 60 m. §3.5-5: -2. §3.7-1: ar SeiZleba. 
§3.7-2: ar aris sakmarisi. §3.7-3: aris; ar aris. §3.7-4: ar aris sakmarisi. §3.8-2: 
1 km. §3.8-3: 75 m. §3.8-4: 40 km/sT. §3.8-5: 10 wm. §3.8-6: 25 wm-Si. §3.8-7: 500 wm. §3.8-8: 
34 wm. §3.8-9: gadaaWarba. §3.8-10: 8 wm. §3.8-11: ≈30 km/wm; 79∙109 m. §3.9-1: 95 m; 75 m. 
§3.9-2: 5 m; 5 m/wm RerZis mimarTulebiT. §3.9-3: a) 55 m; 80 m; b) 9 wm-Si. §3.9-4: 
a) 20 m ; 19 m; b) 18 wm-Si; g) 10 wm-Si; d) 2,5 wm-Si; drois am momentSi Sexvdenen 
erTmaneTs. §3.9-5: a) 10 wm-Si; b) 100 m. §3.9-6: 18 m/wm. §3.9-7: 50 m. §3.10-1: 10 m/wm. 
§3.10-4: 12 m; 20 m; 80 m. §3.10-5: 1 m/wm; 0,5 m/wm. §3.10-6: x1=20-t; x2= 14+ 0,5∙t; Sex-
vedris dro 4 wm; pirvelma gaiara 4 m; meorem — 2 m. §3.11-1: a) 22 m/wm; b) 18 m/wm; 
g) 4 m/wm. §3.11-2: 0,5 sT-Si. §3.11-3: a) 30 m/wm; b) 9 wm-Si; g) 4 wm-Si. §3.11-4: 21,6 km. 
§3.11-5: 4-jer. §3.11-6: 9,8 m/wm. §3.11-7: 5 m/wm. §3.12-1: erTmaneTis tolia. §3.12-2: 
30 m/wm. §3.12-3: 9 wm. §3.12-4: a) 10 m/wm; b) 5 m/wm; g) 6 m/wm; d) 6,25 m/wm. §3.12-5: 24 
m/wm. §3.12-6: 25 m/wm. §3.12-7: 6 m/wm. §3.12-8: 4 m/wm. §3.12-9: 6 wT. 

III Tavis Semajamebeli amocanebi: №1: 12 wm-Si. №2: 6,25 m/wm. №3: 27 km. №4: 
1,875 m/wm. №5: 200 m; 480 m. №6: a) 35 m/wm; b) 15 m/wm; g) 20 m/wm; d) 19 wm-Si. №7: 
pirveli gaivlis 60 m-s; meore — 120 m-s; maT Soris manZili 360 m. №8: 50 wm; 
350 m. №9: 7,5 m/wm. №10: ≈11,7 m/wm. №11: 205 m, matareblis moZraobis mimar-
TulebiT. №13: 0,3 m/wm. №15: 32 m. №16: 40 m/wm. №17: 250 m. №18: 25 m/wm. 

Tavi IV

§4.2-3: icvleba. §4.2-4: wiTeli wertilis. §4.2-5: 5 m/wm. §4.5-1: ar aris Sesam-
Cnevi; SesamCnevia. §4.5-4: dedamiwa mZime sxeuls ufro metad izidavs. §4.6-1: 100 
n. §4.6-2: 100 n. §4.6-3: 1 kg. §4.6-4: mimarTulebiT. §4.6-5: 10 l. §4.6-6: 250 g. §4.7-1: 
9 n-iT. §4.7-2: 10 n dasavleTiT. §4.7-3: 150 n. §4.7-4: 200 n vertikalurad zeviT. 
§4.7-5: 20 n. §4.8-1: plastikuri; drekadi. §4.8-6: magidis zedapirze aRZruli 
drekadobis Zala. §4.8-7: a) 3 n; b) 13 n; g) 513 n. §4.8-8: 15 kg. §4.9-1: 40 n/m. §4.9-
2: 1,5 sm. §4.9-3: 150 n. §4.9-4: 10 sm. §4.9-5: 15 kg. §4.9-6: 22,5 sm. §4.9-7: 250 n/m; 6 
sm. §4.9-8: 0,6 kg. §4.10-1: uZraobis. §4.10-2: srialis; srialis; gorvis. §4.10-3: 
gorvis. §4.10-4: gvexmareba; gvewinaaRmdegeba. §4.10-5: exmarebaT. §4.10-6: fxvier 
safarze moZraobisas. §4.11-1: 0,25. §4.11-2: ver daZravs. §4.11-3: rodesac µ>1. 
§4.11-4: 90 n. §4.11-5: 28 kg. §4.11-6: 1,25-jer. §4.11-7: 175 n. §4.11-8: Semcirda 40 
n-iT. 

IV Tavis pirveli nawilis Semajamebeli amocanebi: №1: 100 n. №2: 150 n-iT 
gaizrdeba. №3: 12 kg. №4: 6 kg. №5: a) 200 n; b) 400 n; g) 500 n; 0; d) 500 n; 0. №6: 
5 kg. №7: 500 n/m. №8: 1 sm-iT. №9: 5 sm. №10: 0,2. №11: 0,4. №12: 7 n. №13: 0,2 
kg; 38 n. №14: 60 n. №15: 5 kg. №16: 2 kg. №17: 34 n. 

§4.13-1: romelic ufro naklebi farTobiT exeba iataks. §4.13-2: TiTze Seqm-
nili wnevis Sesamcireblad. §4.13-3: ar getkinebaT. §4.13-4: 50 kpa. §4.13-5: 40 kpa. 
§4.13-6: 16 kpa. §4.13-7: 16 kpa. §4.13-8: 5 kpa. §4.13-9: 500 pa; 5 kpa. §4.14-1: rodesac 
airi Tbeba. §4.14-2: SesaZlebelia. §4.14-5: Semcirdeba; gaizrdeba. §4.16-1: 32 n. 
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§4.16-2: 5-jer. §4.16-3: 3 sm-iT. §4.16-4: 15 sm2 da 60 sm2. §4.16-5: 2 kg da 20 kg. 
§4.16-6: 10-jer. §4.16-7: 10-jer mets. §4.16-8: 10-jer mets. §4.17-1: 6 kpa. §4.17-2: 
10 m-ze. §4.17-3: Semcirdeba. §4.17-4: ar aris erTnairi. §4.17-5: 103360 pa. §4.17-6: 
fskerze— 13440 pa; a) 7440 pa; b) 10440 pa; g) 3720 pa. §4.17-7: 5 kpa. §4.17-8: 30 n; 30 
n. §4.17-9: B wertilSi 2∙105 pa; C wertilSi 3∙105 pa. §4.17-10: 18∙105 pa. §4.18-1: 55 
sm. §4.18-2: 1,1-jer gaizrdeba. §4.18-3: moimatebs 14 sm-iT; gaizrdeba 1400 pa-iT. 
§4.18-4: a) 4650 pa; b) 4650 pa; g) 46,5 sm. §4.19-1: 10 m. §4.19-3: 106 sm. §4.19-4: 15 sm-
iT gaizrdeba. §4.19-5: gaizrdeba. §4.19-6: Semcirda 5440 pa-iT. §4.20-2: zamTarSi 
ufro advilia. §4.20-3: 5 n. §4.20-4: 100 n. §4.20-5: 200 kg. §4.20-6: 0,2 m3. §4.20-7: 
Semcirdeba 0,8 n-iT. §4.20-8: ≈8,9 dm3. §4.20-9: erTnairia. 

IV Tavis meore nawilis Semajamebeli amocanebi: №1: 105 kpa. №2: 2-jer aRe-
mateba. №3: 90 m-ze. №4: 40 n-iT. №5: 39,5 n. №6: 200 sm2. №7: ar Seicvleba. №8: 
10 l. №9: ≈1,8 dm3. №10: 15 n. №11: 11 n. №12: 4-jer aremateba. №13: 100 kg. 
№14: 1 kg da 4 kg. №15: mcire dguSi aiwevs 1 sm-iT; didi dguSi daiwevs 1 mm-iT. 
№16: 10 sm-iT. №17: 1 kpa-iT. №18: A wertilSi— 110 kpa; B wertilSi— 125 kpa. 
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gamoyenebuli literatura

1. fizika - gzamkvlevi maswavleblebisTvis, VII-IX klasebi 2011-2016 wlebis erovnuli 
saswavlo gegmis mixedviT 2013w.

2. 2011-2016 wlebis erovnuli saswavlo gegmis mixedviT ainStainis laborato-
ria-sabunebismetyvelo saskolo eqsperimentebis gzamkvlevi maswavleblebisaTvis, 
VII-XI klasebi 2013 weli.

3. fizikis swavleba skolaSi Tanamedrove teqnologiebis gamoyenebiT. 

    http://mastsavlebeli.ge 31 maisi, 2018 lali nadiraZe

4. anita vulfolki - ganaTlebis fsiqologia, ilia WavWavaZis saxelmwifo universi-
tetis gamomcemloba Tbilisi 2009, (Leinhardt, 2001, p. 334)

5. rogor vaswavloT moswavleebs azrovneba. meTodologiuri saxelmZRvanelo 2007w., 
Tbilisi.

6. erovnuli saswavlo gegma 2018-2024 saswavlo wlisTvis

7. ganmartebiTi leqsikoni ganaTlebis specialistebisTvis (I da II nawili), erovnuli 
saswavlo gegmebisa da Sefasebis centri 2007-2008 ww.

8. inasariZe m, lobJaniZe s, ratiani m, samsonia i. „maswavleblis saqmianobis dawyebis, 
profesiuli ganviTarebis da karieruli winsvlis sqemis gzamkvlevi“, nawili II, mas-
wavleblis profesiuli ganviTarebis erovnuli centri, 2016

9. Sefasebis rubrikebis mniSvneloba swavla-swavlebis procesSi da maTi tipebi, 28 
oqtomberi, 2016, natalia ediSeraSvili

10. jeren flakingeri, 2010
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