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zogadi ganaTlebis erovnuli miznebi

sa qar Tve lo Si zo ga di ga naT le bis sis te ma miz nad isa xavs Seq mnas xel say re li pi ro be bi erov nu li 

da zo gad sa ka cob rio Ri re bu le be bis ma ta re be li, Ta vi su fa li pi rov ne bis Ca mo ya li be bi saT vis.

amas Tan er Tad, ga naT le bis sis te ma uvi Ta rebs mo zards go neb riv da fi zi kur unar -Cve vebs, aZ levs 

sa Wi ro cod nas, am kvid rebs jan sa Ri cxov re bis wess, mos wav leebs uya li bebs li be ra lur da de mok ra-

tiul Ri re bu le beb ze dam ya re bul sa mo qa la qo cno bie re bas da ex ma re ba maT oja xis, sa zo ga doe bi sa da 

sa xel mwi fos wi na Se sa ku Ta ri uf le ba- mo va leo be bis gac no bie re ba Si.

sa qar Tve los zo ga di ga naT le bis sis te ma Si mi Re bu li ga moc di le bis sa fuZ vel ze mo zar dma un da 

SeZ los:

a) qvey nis in te re se bis, tra di cie bi sa da Ri re bu le be bis mi marT sa ku Ta ri pa su xis mgeb lo bis gaaz re ba:

sas ko lo ga naT le bam un da ga nu vi Ta ros mo zards una ri, rom swo rad gan saz Rvros sa ku Ta ri qvey nis 

sa xel mwi foeb ri vi, kul tu ru li, eko no mi ku ri da po li ti ku ri in te re se bi, da mis ces mas sa si ke To 

ga daw yve ti le ba Ta mi Re bi sa da aq tiu ri moq me de bis Se saZ leb lo ba;

b) bu neb ri vi ga re mo pi ro be bis Se nar Cu ne ba da dac va:

mo zar dma un da ico des, ra bu neb riv ga re mo Si cxov robs, ra zia ni SeiZ le ba mia ye nos ga re mos ada-

mia nis ama Tu im moq me de bam, ro gor Sei nar Cu nos da daic vas bu neb ri vi ga re mo;

g) teq no lo giu ri Tu sxva in te leq tua lu ri miR we ve bis efeq tia nad ga mo ye ne ba; in for ma ciis mo po ve ba, 

da mu Sa ve ba da ana li zi:

dRes, ro de sac ada mia ni saT vis mi saw vdo mia di di mo cu lo bi sa da sxva das xva Si naar sis in for ma cia, 

mi si efeq tia nad ga mo ye ne bis una ri sa si coc xlo mniS vne lo bas iZens. mo zards un da SeeZ los ara 

mxo lod in for ma ciis mo po ve ba, ara med mi si Se fa se bac Si naar sis, da niS nu le bi sa da xa ris xis mi-

xed viT, da sa xu li miz ne bi saT vis mi si ga mo ye ne bis for me bis gan saz Rvra; teq no lo giu ri miR we ve bis 

efeq tia ni ga mo ye ne ba yo vel dRiu ri cxov re bis, mu Sao bis, in te leq tua lu ri Tu su lie ri moR va weo-

bis pi ro be bis ga saum jo be seb lad;

d) da mou ki deb lad cxov re ba, ga daw yve ti le bis mi Re ba:

sas ko lo ga naT le bam un da ga nu vi Ta ros mo zards pi rad, oja xur da sa zo ga doeb riv cxov re ba Si da-

mou ki de bel ga daw yve ti le ba Ta mi Re bis unar -Cve ve bi;

e) iyos Se moq me di, Ta vad Seq mnas Ri re bu le be bi da ar ic xov ros mxo lod ar se bu lis xar jze:

sas ko lo ga naT le bam un da uz run vel yos mo zar dis im unar -Cve ve bis gan vi Ta re ba, rom le bic mis cems 

mas sa Sua le bas, uk ve ar se bu li ga moc di le ba da miR we ve bi ga moi ye nos axa li ma te ria lu ri, in te leq-

tua lu ri Tu su lie ri Ri re bu le be bis Se saq mne lad;

v) sa ku Ta ri Se saZ leb lo be bi sa da in te re se bis uw yve ti gan vi Ta re ba mTe li cxov re bis gan mav lo ba Si da 

ma Ti maq si ma lu ri rea li ze ba ro gorc qvey nis Sig niT, ise mis saz Rvrebs ga re Tac;

sas ko lo ga naT le bam un da Ca mou ya li bos mo zards uw yve ti gan vi Ta re bis, mTe li cxov re bis gan mav-

lo ba Si axa li cod ni sa da Cve ve bis da mou ki deb lad Se Ze nis una ri, ra Ta SeZ los sa ku Ta ri Se saZ leb-

lo be bi sa da su lie ri mid re ki le be bis adek va tu rad gan saz Rvra da amis mi xed viT sa zo ga doeb riv 

cxov re ba Si sa ku Ta ri ad gi lis dam kvid re ba; mo zar di mzad un da iyos ar Ce va ni gaa ke Tos mo ma va li 

ga naT le bi sa da Sro mi Ti saq mia no bi saT vis;

z) ko mu ni ka cia in di vi deb Tan da jgu feb Tan:

sas ko lo ga naT le bam un da uz run vel yos, rom sa zo ga doe bis mo ma val wev rebs ga nu vi Ta ros zo ga di 

sa ko mu ni ka cio unar -Cve ve bi (we ra, kiT xva, met yve le ba, mos me na), saor ga ni za cio da jgu fu ri mu Sao-

bis Cve ve bi, maT So ris imaT, vis Tvi sac sa qar Tve los sa xel mwi fo ena mSob liu ri ar aris;

T) iyos ka non mor Ci li, to le ran ti mo qa la qe:

dRe van del di na mi kur, eT ni ku rad da kul tu ru lad mra val fe ro van sam ya ro Si sa zo ga doe bis fun-

qcio ni re bi saT vis gan sa kuT re bul mniS vne lo bas iZens ur Tier Tpa ti vis ce mis, ur Tier Tga ge bi sa da 

ur Tier TSe mec ne bis Cve ve bi. sko lam un da ga mou mu Saos mo zards ada mia nis uf le be bis dac vi sa da 

pi rov ne bis pa ti vis ce mis una ri, ro mel sac igi ga moi ye nebs sa ku Ta ri da sxvi si TviT myo fa do bis Se-

sa nar Cu neb lad. mo zards un da SeeZ los ada mia nis ar se bi Ti uf le be bis Se sa xeb mi Re bu li Teo riu li 

cod nis gan xor cie le ba da am prin ci pe biT cxov re ba.
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I. Sesavali
maswavleblis wigni
maswavleblis wignis ZiriTadi mizania fizikaSi swavla/swavlebis xarisxis amaRleba. am miznis 

misaRwevad maswavleblis wigns upiratesad oTxi funqcia aqvs:

1. Tanamedrove samecniero da zogadi informaciis miwodeba.  
yovel 10 weliwadSi samecniero informacia Zveldeba da misi naxevari axldeba. amasTan, dRes, 

samecniero-teqnologiuri progresis im epoqaSi, roca lamis yoveli axali dRe axali samecniero 
aRmoCenisa Tu teqnologiebis gasaocari miRwevebis mauwyebelia, SeuZlebelia, fizikis 
pedagogma absoluturad yvelaferi icodes. maswavleblis wignis erT-erTi funqciaa, daexmaros 
fizikis maswavlebels, ise dagegmos gakveTilebi, rom man moswavleebTan erTad moiZios axali 
informacia ramdenime alternatiuli wyarodan, daaxarisxos is, amoarCios da miznobrivad 
gamoiyenos praqtikul saqmianobaSi.

2. fizikis maswavleblis profesiuli ganviTarebis xelSewyoba.
maswavleblis wignSi ganxilulia inovaciuri saswavlo teqnologiebi, moswavleze orien

tirebuli swavla/swavlebis ZiriTadi principebi da swavla-swavlebis axali midgomis Ziri
Tadi maxasiaTeblebi.

maswavleblis wignis funqciaa, daexmaros fizikis maswavlebels, gaiazros Tavisi roli sagan
manaTleblo reformis warmatebiT ganxorcielebaSi da SeimuSaos swavlebis sakuTari stili, 
romelic miesadageba TiToeuli moswavlis swavlis stils.

3. saswavlo procesisa da gakveTilebis dagegmva/warmarTvaSi daxmareba.
maswavleblis wignSi ganxilulia Tanamedrove, moswavleze orientirebuli gakveTilis 

struqtura, misi dagegmvis etapebi. mocemulia gakveTilebis dagegmvis sanimuSo sqema da 
sxvadasxva tipis ramdenime gakveTilis scenari.

4. Sefasebis axali sistemis daxasiaTeba da SefasebaSi daxmareba.
maswavleblis wignSi ganxilulia Semowmebisa da Sefasebis xerxebi, formebi da saSualebebi. 

mocemulia rekomendaciebi, romlebic daexmareba fizikis maswavlebels Sefasebis axali sistemis 
efeqtianad danergvaSi.

maswavleblis wignSi mocemuli rCevebi da rekomendaciebi maswavleblis sagnobrivi codnis 
gamdidrebasa da praqtikuli unar-Cvevebis daxvewa-ganviTarebas emsaxureba. rCevebi aramc da 
aramc ar zRudavs maswavleblis Tavisuflebas, Tavad miiRos gadawyvetileba, ama Tu im Temis 
swavlebisas romeli aqtivobebi da swavlebis meTodi SearCios. dRes fizikis maswavlebels 
yvelaze metad iseTi saswavlo strategiis SemuSaveba sWirdeba, romelic xels Seuwyobs 
fizikis gakveTilze swavlebis aqtiuri meTodis (keTebiT swavla, kvleviTi samuSaoebi) kidev 
ufro intensiurad gamoyenebas.

Tu winamdebare wigni mcirediT mainc daexmareba maswavlebels moswavleze orientirebuli 
swavla/swavlebis procesis warmatebiT ganxorcielebaSi (gakveTilebis dagegmvasa da CatarebaSi, 
standartiT gansazRvruli Sedegis miRwevaSi), CavTvliT, rom mizani, romelsac es wigni 
isaxavs, miRweulia.

moswavlis wigni
	 gTavazobT X klasis fizikis saxelmZRvanelos (moswavlis wignis) Zlieri mxareebisa da 

saxelmZRvaneloSi warmodgenili siaxleebis mokle aRweras:

Zlieri mxareebi:
• 	 saintereso da moswavlisTvis advilad aRsaqmeli eniT dawerili paragrafebi;
• 	 mravalferovani aqtivobebi, romelTa nawili individualuri samuSaoa, nawili ki wyvilebSi 

an jgufebSi samuSaodaa gankuTvnili;
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•	 TiToeuli saswavlo Temis saintereso wardgena, romelic moswavleebisTvis damatebiT 
motivacias qmnis;

•	 axali codnis damoukideblad agebis sqemebi: Tanamimdevruli kiTxvebi, romlebsac 
daskvnebamde mihyavs moswavle;

•	 gasagebi da martivi instruqciebi moswavleebisa da maswavleblebisTvis;
•	 saswavlo Temis farglebSi martividan rTulisken dalagebuli aqtivobebi;
•	 aqtivobebi, romlebic xels uwyobs maRali saazrovno unarebis gamomuSaveba-daxvewas;
•	 mdidari eleqtronuli resursebi;
•	 Tanamedrove samecniero da teqnologiuri progresis Sesabamisi da sando informacia;
•	 saintereso eqskursebi fizikis ganviTarebis istoriaSi;
•	 TviTSefasebis testebi TiToeuli Temis bolos, romelTa daxmarebiTac moswavle 

gansazRvravs, ramdenad miaRwia Temis Seswavlis dawyebisas dasaxul mizans;
•	 saintereso kvleviTi samuSaoebi da proeqtebi;
•	 teqstTan Serwymuli da miznobrivad dakavSirebuli feradi ilustraciebi.

siaxleebi:

moswavlis saxelmZRvanelo saganmanaTleblo resursia, romelSic mocemulia:
• 	 aqtivobebi saswavlo procesis diferencirebisTvis: yvela moswavles eZleva davaleba 

sakuTari interesebisa da swavlis individualuri stilis gaTvaliswinebiT;
• 	 ara marto TviTSefasebis testebi TiToeuli Temis bolos, aramed ganmaviTarebeli 

TviTSefasebis formac: imis mixedviT, Tu ramdeni qula daagrova, moswavle SeZlebs sakuTari 
namuSevris Sefasebas da Semdgomi ganviTarebis mizniT rekomendaciasac miiRebs;

• 	damatebiTi amocanebi da kiTxvebi. maTi raodenoba da Sinaarsi absoluturad sakmarisia 
standartiT gaTvaliswinebuli Sedegis misaRwevad.

moswavlis saxelmZRvaneloSi meTodikis TvalsazrisiTac siaxlea:
• 	 damatebiTi amocanebi da kiTxvebi sxvadasxva feris cifrebiTaa aRniSnuli. TiToeuli feri 

sirTulis kategorias mianiSnebs. maswavlebels SeuZlia SearCios gansxvavebuli sirTulis 
amocanebi sxvadasxva moswavlisTvis imis mixedviT, Tu ra sWirdeba saswavlo gegmisa da 
procesis diferencirebisTvis;

• 	 amocanebisa da kiTxvebis sirTulis kategoriis codna moswavlisTvisac mniSvnelovania, 
radgan misTvis motivaciis faqtoria umartivesi amocanebidan TandaTan warmatebiT gadasvla 
rTuli kategoriis amocanebis amoxsnaze.

moswavlis saxelmZRvaneloSi mniSvnelovani adgili uWiravs usafrTxoebas eqsperimentebis 
mimdinareobis dros:

•	 cdis aRwerilobas Tan axlavs gamafrTxilebeli niSnebi da cdis CatarebisTvis saWiro 
aRWurviloba, romelTa gamoyeneba moswavleebs Tavidan aacilebs eqsperimentuli samuSaos 
Tanamdev patar-patara usiamovnebebs.
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II.   saSualo safexuris standarti fizikaSi

Sesavali

kursi gankuTvnilia saSualo safexuris moswavleebisTvis. mis farglebSi farTovdeba da 
Rrmavdeba sabazo safexurze fizikaSi SeZenili codna. 

standartSi Sedegebisa da samizne cnebebis saxiT gansazRvrulia grZelvadiani miznebi.

Sinaarsi gadmoicema Temebis (qveTemebis), sakiTxebis da qvecnebebis saxiT. erovnuli saswav-
lo gegma gansazRvravs savaldebulo Temebs. Temebis Sesabamis sakiTxebs ki skolebi Tavad 
irCeven.

TiToeul Temas axlavs Sedegebis miRwevis indikatorebi. isini gansazRvravs, Tu ra unda Se-
fasdes swavla-swavlebis procesSi. indikatorebi dajgufebulia samizne cnebebis mixedviT. 

safexuris Sedegebi:

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

„fiz.“ _ miuTiTebs sagans „fizika~;

„saS.“ _ miuTiTebs saSualo safexurs;

„1“ _ miuTiTebs standartis Sedegis nomers.

fizikis standartis Sedegebi saSualo safexurze

Sedegebis 
indeqsebi

moswavlem unda SeZlos: samizne cnebebi:

fiz.saS.1. mecnieruli miRwevebisa da kvleviTi unar-Cvevebis ga-
moyenebiT nivTierebebis Semadgeneli struqturis daxa-
siaTeba da velebis maxasiaTebeli parametrebis Sesaxeb 
msjeloba materiis saxeebis fizikuri Tvisebebisa da maTi 
cvlilebis mizezebis gasaazreblad;

materia  
(fiz.saS.1,2,3,4)  

energia 
(fiz.saS.1,2,3,4) 

Zala 
(fiz.saS.1,2,3,4) 

fizikuri procesi

(fiz.saS.1,2,3,4)

fiz.saS.2. mecnieruli miRwevebisa da kvleviTi unar-Cvevebis ga-
moyenebiT energiis saxeebsa da maTi urTierTgardaqmnis 
mizezebze/Sedegebze msjeloba bunebaSi mimdinare fi-
zikuri movlenebis dasaxasiaTeblad;

fiz.saS.3. mecnieruli miRwevebisa da kvleviTi unar-Cvevebis ga-
moyenebiT sxeulTa urTierTqmedebebsa da  maT Sedegebze 
msjeloba bunebaSi mimdinare procesebis aRsawerad;

fiz.saS.4 mecnieruli miRwevebisa da kvleviTi unar-Cvevebis ga-
moyenebiT bunebaSi arsebuli mizezSedegobrivi kavSire-
bis dasabuTeba fizikuri procesebis/ movlenebis aRsawe-
rad da dasaxasiaTeblad.
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savaldebulo Temebi

X klasi

1.	 eleqtrostatika

2.	 mudmivi denis kanonebi

XI klasi

3.	 eleqtromagnituri movlenebi

4.	 rxevebi da talRebi

5.	 geometriuli optika

XII klasi

6.	 molekuluri fizika da Termodinamika

7.	 atomuri, birTvuli da kvanturi fizikis sawyisebi

8.	 astrofizikis sawyisebi

rekomendebulia swavla-swavlebis procesSi skolebma daicvan Temebis zemoT SemoTavaze-
buli Tanamimdevroba (X klasSi rekomendebulia erT semestrSi erTi Temis swavleba).
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savaldebulo Temebisa da Sefasebis indikatorebis damakavSirebeli cxrilebi:

TiToeul cxrilSi mocemulia Temis dasaxeleba, misi aRwera da Sefasebis indikatorebi, 
romlebSic naCvenebia, Tu rogor realizdeba Sedegebi konkretul TemaSi.

X klasi

Tema: eleqtrostatika 
Temis farglebSi ganixileba:

fizikis kvlevis sagani, amocanebi da kvlevis meTodebi; fizikis mimarTulebebi (darge-
bi) da maTi kavSiri sxva mecnierebebTan; fizikis miRwevebi; 

muxtebis urTierTqmedeba da kulonis kanoni; eleqtruli velis daZabuloba da su-
perpoziciis principi; eleqtrostatikuri velis potencialuri energia da poten-
ciali; eleqtrotevadoba, brtyeli kondensatori.

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis mixedviT:

materia - moswavlem unda SeZlos:

•	 elementaruli muxtisa da sxeulis muxtis Sesaxeb msjeloba muxtis Senaxvis kano-
nis gasaanalizeblad;  

•	 muxtis mier eleqtrostatikuri velis warmoqmnisa da velis maxasiaTebeli para
metrebis (daZabuloba, potenciali) Sesaxeb msjeloba muxtebs Soris eleqtruli 
urTierTqmedebis aRsawerad (analogia gravitaciuli velis maxasiaTeblebTan); 

•	 nivTierebis dieleqtrikuli SeRwevadobis Sesaxeb msjeloba dieleqtrikebSi eleq
truli velis gavrcelebis dasaxasiaTeblad.

energia - moswavlem unda SeZlos:

•	 eleqtruli velis mier Sesrulebuli muSaobis Sesaxeb msjeloba muxtis velTan 
urTierTqmedebis potencialuri energiis dasaxasiaTeblad; 

•	 brtyeli kondensatorebis modelebis Seqmna, Sereuli SeerTebis gamokvleva, maTi  
eleqtruli velis  energiis raodenobrivi aRwera da gamoyenebis Sesaxeb msjeloba 
yofa-cxovrebasa da teqnikaSi kondensatoris rolis Sesafaseblad.  

Zala - moswavlem unda SeZlos: 

•	 sxeulTa wonasworobis pirobebis gamoyeneba eleqtrul velSi uZravad moTavsebu-
li  (wrfivad da Tanabrad moZravi) muxtis wonasworuli mdgomareobis aRsawerad; 

•	 wertilovan muxtebs Soris urTierTqmedebis Zalis raodenobrivad daxasiaTeba 
(analogia msoflio mizidulobis kanonTan) da eleqtrostatikuri velis super-
poziciis principis axsna  problemaze orientirebuli amocanebis gadasaWrelad; 

•	 hipoTezis Camoyalibeba, eqsperimentebis dagegmva da misi usafrTxod Catareba 
damuxtuli sxeulebis urTierTqmedebis Sesaswavlad.

fizikuri procesi - moswavlem unda SeZlos:

•	 wertilovani muxtis moZraobis daxasiaTeba erTgvarovan eleqtrul velSi, moZrao-
bis maxasiaTebeli parametrebisa da maTi cvlilebis/ucvlelobis mizezebis Sesaxeb 
msjeloba problemaze orientirebuli amocanebis gadasaWrelad. 
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Tema: mudmivi denis kanonebi

Temis farglebSi ganixileba: 

eleqtruli deni da gamtaris winaRoba; omis kanoni wredis ubnisaTvis; gamtarebis 
mimdevrobiT da paralelurad  SeerTeba; denis muSaoba da simZlavre;  joul-lencis 
kanoni; denis wyaros em Zala da omis kanoni Caketili wredisaTvis; eleqtruli deni 
sxvadasxva garemoSi.

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis mixedviT:

materia - moswavlem unda SeZlos:

•	 nivTierebis agebulebis daxasiaTeba misi eleqtruli gamtareblobis Sesaswavlad; 

•	 gamtaris winaRobis  zomebze,  nivTierebis gvarobasa da temperaturaze damokide-
bulebis Sesaxeb msjeloba misi yofa-cxovrebaSi praqtikuli gamoyenebis Sesaxeb 
argumentebis mosayvanad. zegamtarobis movlenis Sesaxeb msjeloba;  

•	 liTonebSi, siTxeebSi, airebsa da naxevargamtarebSi eleqtruli gamtareblobis 
Seswavla maTi yofa-cxovrebasa da profesiebTan/teqnologiebTan dasakavSire-
blad; 

•	 P da n tipis naxevargamtarebis kontaqtis gamokvleva naxevargamtaruli diodis 
muSaobis principis asaxsnelad da teqnologiebSi misi rolis gasaanalizeblad;

energia - moswavlem unda SeZlos:

•	 denis muSaobisa da simZlavris Sesaxeb argumentirebuli msjeloba/raodenobrivi 
aRwera problemaze orientirebuli amocanebis gadasaWrelad;  

•	 eqsperimentebis dagegmva (hipoTezis Camoyalibeba, Tvisebrivi da raodenobrivi 
monacemebis sxvadasxva meTodiT organizeba) da misi usafrTxod Catareba mimde-
vrobiT/paralelurad/Sereulad SeerTebul momxmarebelTa mier gamomuSavebuli 
simZlavreebis dasadgenad; 

Zala - moswavlem unda SeZlos:  

•	 Tavisufal muxtebze moqmed eleqtrul Zalasa da gamtarebSi denis warmoqmnas 
Soris mizezSedegobrivi kavSiris dadgena problemaze orientirebuli amocanebis 
gadasaWrelad; 

•	 eleqtrolitebSi gamtarobis warmoqmnis meqanizmis axsna eleqtrolizis movlenis 
asaxsnelad/yofa-cxovrebasTan/profesiebTan/sxva disciplinebTan dasakavSire-
blad; 

fizikuri procesi - moswavlem unda SeZlos:

•	 gamtarebSi arsebuli Tavisufali muxtebis moZraobis daxasiaTeba gamtaris eleq
trul velSi moTavsebamde da moTavsebis Semdeg, masSi denis warmoqmnis meqanizmis 
gasaanalizeblad; 

•	 airebSi denis warmoqmnis meqanizmis axsna atmosferoSi eleqtruli movlenebis/ 
procesebis  aRsawerad. 
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XI klasi

Tema: eleqtromagnituri movlenebi

Temis farglebSi ganixileba:

magnituri velis induqcia da misi wirebi; amperisa da lorencis Zalebi; 
eleqtromagnituri induqciis movlena; koWas induqciuroba da magnituri velis 
energia; eleqtruli denis generatori da eleqtroZrava.

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis mixedviT:

materia - moswavlem unda SeZlos:

•	 magnituri velis warmoqmnisa da magnituri urTierTqmedebis Sesaxeb msjeloba yo-
fa-cxovrebaSi magnitebisa da dedamiwis magnituri velis rolis Sesafaseblad;  

•	 nivTierebis magnituri Tvisebebis Seswavla misi praqtikuli gamoyenebisTvis argu-
mentebis mosayvanad; 

energia - moswavlem unda SeZlos:

•	 eleqtromagnituri induqciis movlenis gaanalizeba eleqtruli denis generato-
risa da eleqtroZravas muSaobis  principis asaxsnelad;  

•	 koWas magnituri velis energiis raodenobrivi aRwera problemaze orientirebuli 
amocanebis gadasaWrelad; 

Zala - moswavlem unda SeZlos: 

•	 amperisa da lorencis Zalebis raodenobrivad daxasiaTeba problemaze orientire-
buli amocanebis gadasaWrelad; 

•	 martivi eleqtromagnitis damzadeba da misi moqmedebis principis axsna eleqtro-
magnitis yofa-cxovrebasa da teqnologiebSi gamoyenebis Sesaxeb argumentebis mo-
sayvanad.

fizikuri procesi - moswavlem unda SeZlos:

•	 erTgvarovan magnitur velSi muxtis moZraobis daxasiaTeba (dinamikis kanonebis 
gamoyenebiT),  moZraobis maxasiaTebel fizikur sidideebsa da magnituri velis 
induqcias Soris damokidebulebis dadgena problemaze orientirebuli amocanebis 
gadasaWrelad; 

•	 eqsperimentis dagegmva, kvlevisaTvis saWiro procedurebis usafrTxod ganxor-
cieleba, monacemebis sxvadasxva formiT Cawera da gaanalizeba eleqtromagnituri 
induqciis movlenis Sesaswavlad.
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Tema: rxevebi da talRebi

Temis farglebSi ganixileba:

harmoniuli rxeva da misi maxasiaTeblebi; ganivi da grZivi talRa; bgera da misi 
gavrceleba; eleqtromagnituri rxevebi - rxeviTi konturi; cvladi deni, cvladi de-
nis generatori; eleqtroenergiis gadacema da transformatori; eleqtromagnituri 
talRebi da maTi sixSiris diapazoni.

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis mixedviT:

materia - moswavlem unda SeZlos: 

•	 maTematikuri qanqaras modelis Seqmna misi rxeviTi moZraobis dasaxasiaTeblad;  

•	 garemoSi bgeris gavrcelebis meqanizmis axsna yofa-cxovrebaSi bgeris rolis Sesa-
faseblad;

•	 cdebis/eqsperimentebis momzadeba da kvlevisaTvis saWiro procedurebis us-
afrTxod Catareba ganivi da grZivi talRebis gavrcelebis aRsawerad.

energia - moswavlem unda SeZlos:

•	 harmoniulad merxevi sistemis energiis Sesaxeb msjeloba problemaze orientire-
buli amocanebis gadasaWrelad; 

•	 eleqtruli energiis gadacemis Sesaxeb msjeloba yofa - cxovrebaSi misi rolis 
Sesafaseblad; 

•	 transformatoris muSaobis principis axsna yofa-cxovrebasa da teqnologiebSi 
misi rolis gasaanalizeblad; 

•	 cvladi denis generatoris muSaobis principis axsna teqnologiebis ganviTarebaSi 
misi rolis gasaanalizeblad; 

•	 periodulad moqmedi gareSe Zalis mier merxev sistemaze gadacemuli energiis Ses-
axeb msjeloba rezonansis movlenis asaxsnelad. 

Zala - moswavlem unda SeZlos: 

•	 harmoniuli rxevis gamomwvevi Zalebis daxasiaTeba da rezonansis gamomwvevi Zalis 
moqmedebis sixSiris  dakavSireba merxevi sistemis sakuTari rxevis sixSiresTan, 
problemaze orientirebuli amocanebis gadasaWrelad;

•	 eqsperimentis dagegmva da kvlevisaTvis saWiro procedurebis usafrTxod ganxor-
cieleba rezonansis movlenis aRsawerad; 

fizikuri procesi - moswavlem unda SeZlos:

•	 eqsperimentis dagegmva da kvlevisaTvis saWiro procedurebis usafrTxod ganxor-
cieleba maTematikur qanqarasa da zambaraze mimagrebuli tvirTis rxeviTi moZ-
raobebis dasaxasiaTeblad;

•	 harmoniulad merxevi sistemis moZraobis maxasiaTebeli fizikuri sidideebis sx-
vadasxva meTodiT (grafikulad, analizurad da a.S.) raodenobrivad aRwera prob-
lemaze orientirebuli amocanebis gadasaWrelad;

•	 meqanikuri da eleqtromagnituri  talRis gavrcelebis siCqaris talRis sigrZesa 
da sixSireze damokidebulebis Seswavla problemaze orientirebuli amocanebis 
gadasaWrelad.
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Tema: geometriuli da talRuri optika

Temis farglebSi ganixileba:

sinaTlis wrfivi gavrceleba, arekvla da gardatexa; Txeli linza  da optikuri sis-
temebi.

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis mixedviT:

materia - moswavlem unda SeZlos:

•	 eqsperimentebis organizeba/Catareba vakuumsa da erTgvarovan nivTierebaSi sinaT-
lis wrfivi  gavrcelebis Sesaswavlad;  

•	 sinaTlis gardatexis movlenis aRwera optikuri iluziebis asaxsnelad.

energia - moswavlem unda SeZlos:

•	 mzis sxivebis daxris kuTxis mniSvnelobis Sefaseba dedamiwaze sezonebis cvli-
lebis asaxsnelad;

•	 eqsperimentis Catareba optikuri sistemebiT (magaliTad, lupiT, linziT) sinaT-
lis energiis lokalizebaze (sxivebis erT wertilSi Tavmoyraze) dasakvirveblad. 

Zala - moswavlem unda SeZlos:

•	 sinaTlis gavrcelebaze gravitaciis gavlenis Sesaxeb sawyisi cnobebis moZieba op-
tikuri iluziebis asaxsnelad.

fizikuri procesi - moswavlem unda SeZlos:

•	 informaciis moZiebis unaris gamoyeneba sinaTlis siCqaris gazomvis sxvadasxva 
meTodis Sesaswavlad; 

•	 eqsperimentis dagegmva da usafrTxod ganxorcieleba prizmaSi, brtyel-parale-
lurgverdebian firfitasa da Txel linzaSi sinaTlis svlis aRsawerad; 

•	 sinaTlis arekvlis kanonebis gamoyenebiT brtyel sarkeSi gamosaxulebis ageba 
maTi yofa-cxovrebasTan dasakavSireblad; 

•	 sinaTlis arekvlis, gardatexisa da sruli Sinagani arekvlis movlenis Seswavla 
sxvadasxva optikuri xelsawyoebis/sistemebis  muSaobis principis asaxsnelad;  

•	 sxvadasxva optikuri xelsawyoebis/sistemebis muSaobis principis axsna maT yovel-
dRiurobasa da sxvadasxva profesiasTan dasakavSireblad.
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XII klasi

Tema: molekuluri fizika da Termodinamika

Temis farglebSi ganixileba:

molekulur-kinetikuri Teoriis ZiriTadi debulebebi; idealuri airis mdgomareobis gan-
toleba da izoprocesebi; idealuri airis muSaoba mudmivi an wrfivad cvladi wnevis 
dros; idealuri airis Sinagani energia; Termodinamikis pirveli kanoni;  siTburi Zravebis 
mqk;  absoluturi da fardobiTi tenianoba; siTxis zedapiruli daWimuloba da kapila-
ruli movlenebi; siTxis siblante. 

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis mixedviT:

materia - moswavlem unda SeZlos: 

•	 hipoTezis gamoTqma, cdebis/eqsperimentebis momzadeba, kvlevisaTvis saWiro proce-
durebis usafrTxod Catareba nivTierebis diskretuli agebulebis, Semadgeneli mo-
lekulebis qaosurad moZraobisa da maT Soris Sualedebis arsebobis dasadastureblad; 

•	 haeris tenianobis raodenobrivi aRwera da misi gamomwvevi mizezebis Sesaxeb argumen-
tirebuli msjeloba yofa-cxovrebaSi haeris tenianobis Sesaxeb codnis rolis Sesafase-
blad;

•	 siTxis zedapiruli daWimulobisa da kapilaruli movlenebis gamomwvev mizezebze argu-
mentirebuli msjeloba bunebasa da yoveldRiurobaSi maTi rolis gasaanalizeblad da 
sxvadasxva disciplinasTan dasakavSireblad. 

energia - moswavlem unda SeZlos:

•	 idealuri airis muSaobis raodenobrivi aRwera izobaruli procesisa da wrfivad 
cvladi wnevis dros, teqnikis ganviTarebaSi idealuri airis muSaobis Sesaxeb codnis  
rolis Sesafaseblad; 

•	 siTburi Zravebis muSaobis principis axsna  teqnologiebis ganviTarebaSi misi rolis 
gasaanalizeblad; 

•	 siTburi ZravebiT gamowveuli ekologiuri problemebis gaanalizeba da maTi gadaWris 
gzebze msjeloba garemos dacvis kuTxiT damokidebulebis Sesaqmnelad; 

•	 Termodinamikis pirveli kanonis gaanalizeba mecnierebisa da teqnologiebis ganvi-
TarebaSi misi rolis Sesafaseblad. 

Zala - moswavlem unda SeZlos: 

•	 idealuri airis wnevis mis koncentraciasa da temperaturaze damokidebulebis 
Seswavla   yofa-cxovrebaSi airis wnevis rolis Sesafaseblad; 

•	 kapilarul movlenebsa da mis gamomwvev mizezebze msjeloba yofa-cxovrebasa da mce-
nareebSi misi rolis gasaanalizeblad; 

•	 siTxis molekulebis agebulebis dakavSireba mis fizikur TvisebebTan siTxis siblan-
tis asaxsnelad. 

fizikuri procesi - moswavlem unda SeZlos:

•	 airis Semadgeneli molekulebis moZraobis saxeze msjeloba. molekulebis moZraobis 
siCqaresa da airis temperaturas Soris kavSiris dadgena problemaze orientirebuli 
amocanebis gadasaWrelad; 

•	 absoluturi nulis, rogorc bunebaSi arsebuli yvelaze dabali temperaturis Sesaxeb 
msjeloba mecnierebasa da yofa-cxovrebaSi misi rolis Sesafaseblad;

•	 cdebis/eqsperimentebis momzadeba, hipoTezis gamoTqma, kvlevisaTvis saWiro proce
durebis usafrTxod Catareba idealuri airis izoprocesebis aRsawerad.
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Tema: atomuri, birTvuli da kvanturi fizikis sawyisebi

Temis farglebSi ganixileba:

sinaTlis siCqare da plankis mudmiva - klasikuri da kvanturi fizikis moqmedebis areale-
bi; sinaTlis ormagi buneba (dualizmi); fotonis energia da fotoefeqti; rezerfordis 
cda, atomis planeturi modeli; boris postulatebi da wyalbadis atomis boris Teoria; 
birTvuli Zalebi da radioaqtivoba; birTvis daSlisa da sinTezis reaqciebi; elementa-
ruli nawilakebis klasifikaciaze zogadi warmodgenebis Camoyalibeba.

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis mixedviT:

materia - moswavlem unda SeZlos: 

•	 radioaqtivobis movlenis Sesaxeb msjeloba mecnierebaSi, medicinasa da arqeo-
logiaSi misi rolis Sesafaseblad; 

•	 atomis birTvis aRnagobis aRwera da birTvuli reaqciebis Sesaxeb msjeloba pro-
blemaze orientirebuli amocanebis gadasaWrelad.

energia - moswavlem unda SeZlos:

•	 fotonis energiisa da fotoefeqtis movlenis Sesaxeb msjeloba yofa-cxovrebasa 
da teqnologiebSi fotoefeqtis rolis gasaanalizeblad; 

•	 wyalbadis atomis energetikuli doneebis Sesaxeb msjeloba problemaze orien-
tirebuli amocanebis gadasaWrelad;

•	 birTvuli reaqtoris muSaobis principis axsna yofa-cxovrebaSi birTvuli ener-
giis  rolis Sesafaseblad. 

Zala - moswavlem unda SeZlos: 

•	 birTvuli Zalebis daxasiaTeba da birTvis stabilurobis axsna problemaze orien-
tirebuli amocanebis gadasaWrelad;

•	 sinaTlis wnevis Sesaxeb msjeloba sinaTlis korpuskuluri bunebis gasaanali
zeblad. 

fizikuri procesi - moswavlem unda SeZlos:

•	 atomis planeturi modelis mixedviT eleqtronebis birTvis garSemo moZraobis 
maxasiaTebeli parametrebis aRwera problemaze orientirebuli amocanebis gada-
saWrelad;

•	 amaCqareblebis, rogorc Tanamedrove kvleviTi centrebis mniSvnelobis Sesaxeb 
msjeloba nawilakebis aRmoCenasa da teqnologiebis ganviTarebaSi maTi rolis 
Sesafaseblad.
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Tema: astrofizikis sawyisebi

Temis farglebSi ganixileba:

Tanamedrove warmodgenebi samyaros warmoSobis Sesaxeb (didi afeTqebis Teoria); samyaros 
obieqtebi (planetebi, varskvlavebi, Savi xvrelebi, galaqtikebi); samyaros xiluli da 
uxilavi nawili; samyaros aCqarebulad gafarToeba. 

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis mixedviT

materia - moswavlem unda SeZlos: 

•	 materiis Camoyalibebis Sesaxeb arsebuli Teoriis gacnoba samyaros Semadgenloba-
ze warmodgenebis Sesaqmnelad;

•	 galaqtikebisa da misi Semadgeneli obieqtebis (Savi xvrelebis, TeTri jujebis, 
neotronili varskvlavebis da a.S.) daxasiaTeba samyaros obieqtebis aRsawerad;

•	 samyaros xiluli da uxilavi nawilis (Savi materiisa da bneli energiis) Sesaxeb 
arsebuli Teoriis gacnoba, samyaros Semadgenel materiaze warmodgenebis Sesaqm-
nelad. 

energia - moswavlem unda SeZlos: 

•	 varskvlavebSi mimdinare TermobirTvul reaqciebze msjeloba maTi naTebis asaxs-
nelad; 

Zala - moswavlem unda SeZlos:

•	 samyaros obieqtebs Soris arsebuli urTierTqmedebis Sesaxeb msjeloba obieqte-
bis ganlagebisa da moZraobis asaxsnelad; 

•	 Savi xvrelebis gravitaciaze msjeloba maT mier informaciis STanTqmis unaris 
Sesaxeb zogadi warmodgenebis Camosayalibeblad.

fizikuri procesi - moswavlem unda SeZlos:

•	 samyaros aCqarebulad gafarToebis Sesaxeb msjeloba mecnierebis miRwevebisa da 
ganviTarebis gasaanalizeblad;

•	 samyaroSi arsebuli obieqtebis moZraobis Sesaxeb msjeloba sxvadasxva sistemis 
(mzis sistema, galaqtika) dasaxasiaTeblad. 
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Tema Sinaarsi Sefasebis  indikatorebi
indikatoris 
Sesrulebis 
saSualebebi

saaTebis 
raodenoba
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materia - moswavlem unda SeZlos:

elementaruli muxtisa da sxeulis 
muxtis Sesaxeb msjeloba muxtis Senaxvis 
kanonis gasaanalizeblad;  

Zala - moswavlem unda SeZlos: 

wertilovan muxtebs Soris 
urTierTqmedebis Zalis 
raodenobrivad daxasiaTeba (analogia 
msoflio mizidulobis kanonTan) 
da eleqtrostatikuri velis 
superpoziciis principis axsna  
problemaze orientirebuli amocanebis 
gadasaWrelad; 

hipoTezis Camoyalibeba, eqsperimentebis 
dagegmva da misi usafrTxod Catareba 
damuxtuli sxeulebis urTierTqmedebis 

Sesaswavlad.
(fiz.saS.1.2,3,4)

diskusia;
eqsperimenti;
saklaso da sa-
Sinao davaleba; 
kvleva;
amocanebze 
(problemis 
gadaWraze) muSa
oba;
Semajamebeli 
samuSaoebi (tes-
ti, kompleqsuri 
davaleba).

1.1. eleqtromagnituri urTier
Tqmedeba

1

1.2. eleqtruli movlenebi 1

1.3. eleqtroskopi. gamtarebi da 
aragamtarebi

1

1.4. eleqtruli muxtis Tvisebebi 1

1.5. kulonis kanoni 2

1.6. fizika amocanebSi: kulonis 
kanoni

2
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2.1. eleqtruli veli materia - moswavlem unda SeZlos: 

muxtis mier eleqtrostatikuri velis 
warmoqmnisa da velis maxasiaTebeli 
parametrebis (daZabuloba, potenciali) 
Sesaxeb msjeloba muxtebs Soris eleq
truli urTierTqmedebis aRsawerad (ana
logia gravitaciuli velis maxasiaTeble-
bTan); 

nivTierebis dieleqtrikuli SeRweva
dobis Sesaxeb msjeloba dieleqtrikebSi 
eleqtruli velis gavrcelebis dasaxa-
siaTeblad.

energia - moswavlem unda SeZlos: eleq
truli velis mier Sesrulebuli muSao-
bis Sesaxeb msjeloba muxtis velTan ur-
TierTqmedebis potencialuri energiis 
dasaxasiaTeblad; 
brtyeli kondensatorebis modelebis Se-
qmna, Sereuli SeerTebis gamokvleva, maTi  
eleqtruli velis  energiis raodenobri-
vi aRwera da gamoyenebis Sesaxeb msjelo-
ba yofa-cxovrebasa da teqnikaSi konden-
satoris rolis Sesafaseblad. 
Zala - moswavlem unda SeZlos: sxeulTa 
wonasworobis pirobebis gamoyeneba ele-
qtrul velSi uZravad moTavsebuli  (wr-
fivad da Tanabrad moZravi) muxtis wo-
nasworuli mdgomareobis aRsawerad; 
hipoTezis Camoyalibeba, eqsperimentebis 
dagegmva da misi usafrTxod Catareba 
damuxtuli sxeulebis urTierTqmedebis 
Sesaswavlad.
fizikuri procesi - moswavlem unda 
SeZlos: wertilovani muxtis moZrao-
bis daxasiaTeba erTgvarovan eleqtrul 
velSi, moZraobis maxasiaTebeli parame-
trebisa da maTi cvlilebis/ucvlelobis 
mizezebis Sesaxeb msjeloba problemaze 
orientirebuli amocanebis gadasaWre-
lad. 

diskusia;
uSualo dakvir-
veba;
eqsperimenti;
saklaso-saSinao 
davaleba;
amocanebze 
(problemis 
gadaWraze) mu-
Saoba;
kvleva;
Semajamebeli 
samuSaoebi (tes-
ti, kompleqsuri 
davaleba);

movlenis mode
lireba.

1

2.2. eleqtruli velis Zalwire-
bi 

1

2.3. fizika amocanebSi: velebis 
superpoziciis principi 

2

2.4. gamtarebi eleqtrosta-
tikur velSi

1

2.5. dieleqtrikebi eleqtros-
tatikur velSi  

1

2.6. eleqtrostatikuri velis 
muSaoba  

1

2.7. eleqtrostatikuri velis 
potenciali. Zabva

2

2.8. fizika amocanebSi: ele-
qtrostatikuri velis muSaoba. 
potenciali. 
Zabva

2

2.9 kondensatori 1

2.10 amocanebi fizikaSi: 
kondensatoris eleqtroteva-
doba

2

sarezervo saaTebi 8  saaTi

III. Sinaarsisa da miznebis ruka
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IV.   moswavlis wignis struqtura

saxelmZRvanelo (I nawili) xels uwyobs X klasis saswavlo wlis bolos standartiT gaTvaliswinebuli 
Sedegebis miRwevas. saxelmZRvanelos Sinaarsi dabalansebuli, Tanamimdevruli da mravalferovania: 
maprovocirebeli kiTxvebi, damoukidebeli da jgufuri samuSaoebi, Teoriuli informacia xels uwy-
obs moswavles, iyos aqtiuri, gauCndes garemomcveli samyaros kvlevis interesi da Seecados, axsnas 
masSi mimdinare procesebi. saxelmZRvaneloSi mocemulia eqsperimentebi, laboratoriuli samuSaoebi, 
romelTa Catarebasac moswavle Tavad SeZlebs, `keTebiT~ swavla aRrmavebs Teoriuli masalis gagebas 
da moswavles codnis gamoyenebis unar-Cvevebs SesZens.

1. saxelmZRvanelos aqvs sarCevi.

2. saxelmZRvanelos I nawili ori Tavisgan Sedgeba.  TiToeuli Tema ramdenime paragrafs moicavs. 
saxelmZRvanelos I nawilSi sul 16 paragrafia. X klasSi I semestrSi fizikis swavlebisTvis gankuTvnilia 
30 sT. aqedan 22 sT daeTmoba paragrafebSi mocemuli  masalis aTvisebas da Semajamebel gakveTilebs, 
xolo 8 sT sarezervoa.

3. paragrafis teqstSi CarTulia an teqstTan miznobrivadaa dakavSirebuli davalebebi _ kiTxvebi 
fiqrisa da gansjisaTvis, romlebic danomrilia da asea aRniSnuli:  1   

am tipis davalebebi gankuTvnilia rogorc individualuri, ise wyvilebsa da jgufSi samuSaod. 
emsaxureba Sesaswavli masalis siRrmiseulad gaazrebas. 

4. individualur samuSaoebs individualurobis aRmniSvneli logo ar aqvs, wyvilebSi samuSaosa da 
jgufur samuSaos ki Sesabamisi logoebi aRniSnavs. jgufuri samuSao odnav meti sirTulisaa da swored 
amitomac sruldeba jgufSi: moswavleebi gaerTianebuli ZalebiTa da ganawilebuli pasuxismgeblobiT 
ukeT Seasruleben dakisrebul samuSaos.

5. paragrafSi mocemuli davalebebi gansxvavebuli sirTulisaa. moswavleTa SesaZleblobebis, swav
lebis stilis, interesebisa da winare codnis gaTvaliswinebiT, maswavlebeli Tavad gadawyvets, romel 
davalebas ganixilavs klasSi da romels aaridebs Tavs (es im cdebs, praqtikul samuSaoebs, kvlevebsa 
da proeqtebsac exeba, romlebic saxelmZRvaneloSia aRwerili). 

6. cdebi.  fizika eqsperimentuli mecnierebaa. `mecnierebaSi erTi ubralo cdiT dasabuTeba bevrad 
metad fasobs, vidre aTasi avtoriteti erTad~, _ galileo galileis es sityvebi mTel saxelmZRvanelos 
xazad gasdevs. movlenebis Seswavlisas gamoTqmuli yvela hipoTezisa Tu Teoriuli mtkicebis WeSmarite-
ba cdiT unda dadasturdes. moswavleebi cdis saSualebiT Rrmad unda Caswvdnen movlenis meqanizms, 
TviTon unda mividnen garkveul daskvnamde da Tavadve unda daadginon ama Tu im movlenis kanonzo-
mierebani. Tqven miznad unda daisaxoT, rom Tqveni moswavleebi Camoyalibdnen aqtiur Semmecneblebad 
da ara codnis pasiur mimRebebad. swored amaSi dagexmarebaT saintereso da sworad SerCeuli cdebi. 

avtori maqsimalurad Seecada, TqvenTvis rac SeiZleba advilad Casatarebeli eqsperimentebi Se-
moeTavazebina, romelTa umravlesoba imdenad martivi da usafrTxoa, rom maTi Catareba moswavleebs 
Tavisuflad SeuZliaT saxlis pirobebSic ki. Tumca zogjer gverdi mainc ver auara teqnikurad rTulad 
Sesasrulebel cdebs. imis mixedviT, Tu rogor dagegmavs sagakveTilo process, aqvs Tu ara sakmarisi 
dro, aris Tu ara misTvis xelmisawvdomi ama Tu im cdisTvis saWiro resursebi, maswavlebeli Tavad 
wyvets, romeli cda Caataros da romeli _ ara.

SeniSvna:  
 mizanSewonilia, cdebi winaswar momzaddes, raTa maTi Catarebisas sasurveli Sedegi miiRoT da 

gansazRvrul droSic `CaetioT~. yoveli cdis, maT Soris yvelaze martivis,  warmatebulad Catarebas 
Tavisi saidumlo aqvs, romelic gamocdilma pedagogma SesaniSnavad icis. Tumca isic ar aris dazRveuli 
imisgan, rom cda ar gamovides da amas, SeiZleba, Zalze martivi mizezi hqondes. cdis warumateblobis 
mizezis dadgena gakveTilis mimdinareobis dros SeiZleba gacilebiT cudi SedegiT damTavrdes: SesaZ
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loa, mTeli gakveTili Cavardes.
 cdebis Catarebisas gaxsovdeT: usafrTxoeba upirvels yovlisa! arc erTi cda ar Rirs imad, 

rom vinme dazaraldes, Tundac mcirediT. gansakuTrebuli yuradReba miaqcieT usafrTxoebis zomebis 
dacvas.

7. praqtikuli samuSao. praqtikuli (laboratoriuli) samuSaos Catareba sabunebismetyvelo sagne-
bis swavlebis erT-erTi meTodia. am meTodis arsi is aris, rom moswavleebi uSualod atareben cdebs 
fizikuri sidideebis gazomvebisa da kanonebis Semowmebis mizniT. laboratoriuli samuSaoebi swored 
imiTaa mniSvnelovani, rom gansakuTrebiT uwyobs xels cnebebisa da  kanonebis gageba/gaazrebas. yvela 
asakis moswavlisaTvis cnebis arsi maSin xdeba gansakuTrebiT naTeli, roca igi Tavad miva im daskvnamde, 
Tu ra mniSvneloba aqvs ama Tu im fizikuri sididis codnas, roca damoukideblad zomavs romelime 
movlenis maxasiaTebel sidideebs da Tavadve adgens maT urTierTkavSirs. laboratoriuli samuSaoebi 
xels uwyobs dakvirvebis, aRweris, sidideTa gazomva-gamoyenebis, codnis  damoukideblad gaRrmave-
ba-gafarToebis unaris ganviTarebas.

gaiTvaliswineT: Tu laboratoriuli samuSaosTvis saWiro aRWurviloba an sakmarisi dro ar gaqvT, 
ar aris aucilebeli maTi Catareba. Tavad gadawyviteT, ramdenad Rirs misi Catareba, ras aZlevs Tqvens 
moswavleebs esa Tu is samuSao, iqneb sxva saxis aqtivobiT (mag., sademonstracio cdiT, proeqtiT) Rirs 
misi Canacvleba? miznebi, romlebic standartiTaa gansazRvruli, alternatiuli gzebiTac miiRweva 
da ar aris aucilebeli saxelmZRvaneloSi mocemuli masalis srulad gavla. saxelmZRvanelo erT-erTi 
resursia, romelic am miznis misaRwevad TqvenTvis mxolod gzamkvlevis rols asrulebs. 

 8.  saSinao davaleba. saklaso da saSinao davalebebi erT mTlianobad moiazreba: saSinao davaleba klasSi 
dawyebuli kvlevis gagrZeleba unda iyos. Tu paragrafSi moyvanili yvela im davalebis Sesruleba da 
yvela im cdis Catareba ar moeswro, romlebic dagegmili gqondaT, daavaleT moswavles, damoukide-
blad scados maTi gakeTeba (cxadia, ar igulisxmeba is cdebi, romelTa Catareba garkveul safrTxes 
Seicavs an teqnikurad mouxerxebelia saxlis pirobebSi maTi Catareba). damoukideblad miRweuli Sedegi, 
damerwmuneT, misTvis ufro sasiamovnoa. 

ar aris savaldebulo paragrafSi  mocemuli yvela kiTxvisa da amocanis saSinao davalebad micema. 
maswavlebels SeuZlia, davaleba Tavisi Sexedulebisamebr SearCios an amisTvis Temis damatebiTi sa-
varjiSoebidan SearCios rame.

saSinao davalebis momzadeba gulisxmobs:
 paragrafis  yuradRebiT wakiTxvas.
 sTxoveT moswavleebs, ar daizepiron teqsti. dazepirebis nacvlad misi Sinaarsis gaazreba scadon. 

amaSi damatebiTi kiTxvebisa da savarjiSoebis nawilSi mocemuli  kiTxvebi daexmarebaT. es kiTxvebi 
yviTeli feriTaa aRniSnuli da miznad isaxavs, daexmaros moswavles paragrafSi mocemuli masalis ukeT 
gaazrebaSi. kiTxvebi erTgvari gegmaa, romlis mixedviTac moswavle paragrafSi mocemuli masalidan 
mTavari azris gamotanas SeZlebs. moswavleebma kiTxvebs pasuxi jer Tavisi sityvebiT unda gascen (Tu 
pasuxs werilobiT warmoadgenen, es maT masalis ukeT aRqmaSi daexmareba), xolo Semdeg paragrafSi 
monaxon pasuxi da gadaamowmon sakuTari versiis siswore.

moswavlem arc erTi kiTxva ar unda datovos pasuxgaucemeli. auxseniT maT, rom kiTxvebis dasma 
mosaridebeli ar aris. piriqiT, Tu kiTxva uCndebaT, e. i. maT ifiqres konkretul sakiTxze. maswavleb
lis wignSi mocemul Sefasebis formaSi (ix. Sefasebis formebi) kiTxvebis dasmis unari kriteriumebSia 
gawerili (moswavle fasdeba ara marto kiTxvebze pasuxis gacemisas, aramed maSinac, Tu is kiTxvebs 
Tavad dasvams).
 im davalebebisa da daskvnebis xelaxla gadaxedvas, romlebic klasSi muSaobisas Seasrules. es 

daexmareba maT saSinao davalebis damoukideblad gakeTebaSi.

maswavlebelma moswavleebs winaswar unda gaacnos saSinao davalebis Sefasebis kriteriumebi. saSi-
nao davalebis Sefasebis forma mocemulia maswavleblis wignSi. es da sxva formebic sarekomendacio 
xasiaTisaa. Tqven SegiZliaT SecvaloT kriteriumebi da moargoT konkretul davalebas. sasurvelia, 
wlis dasawyisSi moswavleebTan erTad SeimuSaoT saSinao davalebis (aseve sxva davalebebis) Sefasebis 
kriteriumebi da gamoakraT TvalsaCino adgilas.
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9.  moamzade Tema prezentaciisTvis. Temis saprezentaciod momzadeba gulisxmobs moswavlis mier ama 
Tu im Temis Sesaxeb informaciis Segrovebas. informacia ZiriTadad moswavlis ukve arsebul codnas 
unda eyrdnobodes, magram amasTan erTad warmodgenil TemaSi  unda Candes moswavlis damoukidebeli 
muSaoba da am Tu im sakiTxisadmi misi SemoqmedebiTi midgoma.      

warmodgenil TemaSi  unda Candes  SeZenili codnis praqtikulad gamoyenebis unar-Cvevebi,  moswav
lis damokidebuleba ganxiluli movlenebisadmi da misi  damokidebuleba samyaros mimarT (mag., misi, 
rogorc garemos damcvelis, pozicia, unda Seicavdes rekomendaciebs usafrTxoebis wesebis dacvis 
Sesaxeb da a. S.).

sasurvelia, warmodgenil TemaSi moswavle acnobierebdes misTvis xelmisawvdomi codnis sxvadasxva 
sferos kavSirs.

namuSevris prezentacia ar unda xdebodes mxolod TxrobiTi formiT, moswavleebma unda gamoiyenon 
TvalsaCinoebebi da monacemTa warmodgenis sxvadasxva xerxi (suraTebi, naxatebi, plakatebi, grafikebi, 
cxrilebi, diagramebi, TavianTive damzadebuli modeli, prezentacia eleqtronuli formiT da a. S.).  
es saSualebas miscemT, masalis TxrobiTi, momabezrebeli xasiaTi gantvirTon, ufro konkretuli, 
realuri da saxaliso gaxadon TemaSi gadmocemuli Sinaarsi. 

SeaxseneT maT, Tema ise warmoadginon, rom is martivad gasagebi iyos maTi TanatolebisTvis, 
gamarTuli iyos Sinaarsobrivad, Seicavdes `damaintrigebel~ informacias, vizualurad saxaliso, 
saintereso da amave dros Temis Sinaarsis Sesabamisi iyos.   

mniSvnelovania, rom prezentaciis Sefasebis kriteriumebi winaswar gaacnoT moswavleebs (ix.
Sefasebis forma #4).

10. kvleviTi samuSao. 

10.1 kvlevis dagegmva da Catareba
moswavleebi gegmaven da atareben kvlevas (mag., dakvirvebas, cdas, eqsperiments) sxvadasxva garemoSi 

(skolis laboratoria, bunebrivi garemo, saxli, skolis ezo da a. S.), gansazRvraven aRWurvilobasa da 
sxva saWiro resursebs, winaswar aRweren kvlevis etapebsa da procedurebs, agroveben da aRricxaven 
monacemebs.  am samuSaos Sesrulebisas moswavle:
1.	 afasebs monacemebis Segrovebis sxvadasxva gzis/resursebis sandoobas kvlevis mizanTan mimarTebiT 

(romeli gzaa ukeTesi konkretuli miznis misaRwevad);
2.	 gegmavs kvlevas individualurad an jgufSi, raTa Seagrovos saWiro monacemebi sakvlev kiTxvaze 

pasuxis gasacemad, problemis gadasaWrelad, mtkicebulebis misaRebad ama Tu im movlenis/procesis 
`mecnieruli~, argumentirebuli axsnisTvis; 

3.	 gansazRvravs damokidebul, damoukidebel da kontrolirebad cvladebs; gamoTqvams varauds, ra 
moxdeba damoukidebeli cvladiT manipulirebis Sedegad;

4.	 gansazRvravs saWiro monacemebisa da maT misaRebad Casatarebeli manipulaciebis (mag., gazomvis, 
daTvlis, TvaliT Sefasebis) raodenobas; gansazRvravs sizustis xarisxs monacemebis aRebisas; 
adgens kvlevis CatarebisTvis saWiro dros; afasebs arsebul riskebs da qmnis kvlevis gegmas amis 
gaTvaliswinebiT;

5.	 irCevs da amzadebs saTanado aRWurvilobas/resursebs;
6.	 atarebs kvlevas _ dakvirvebas/cdas/eqsperiments/modelis gamocdas/gamokiTxvas da aRricxavs, 

aanalizebs, afasebs miRebul monacemebs;
7.	 kvlevis Catarebisas icavs usafrTxoebis wesebsa da eTikis normebs, personaluri, sazogadoebrivi, 

garemosdacviTi aspeqtebis gaTvaliswinebiT;
8.	 cdilobs, axsnas miRebuli Sedegebi (mag., ratom Seicvala damokidebuli cvladi damoukideblis 

cvlilebis Sedegad);
9.	 imeorebs kvlevas da manipulirebs cvladebiT, raTa axsnas moulodneli Sedegi/kvlevis Cavardna 

an gaaumjobesos Catarebuli kvleva, miRebuli Sedegebis sizuste dasaxul miznebTan mimarTebiT.
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SeniSvna: 
a) xSirad saxelmZRvaneloSi kvleviTi samuSaos aRwerilobaSi ukve mocemulia sakvlevi kiTxva, mi-

TiTebulia samuSaosTvis saWiro resursebi da is literatura, romelic  informaciis mosaZiebladaa 
saWiro da a. S. 

b) nebismieri kiTxva ar SeiZleba iyos sakvlevi. sakvlev kiTxvas Tavisi maxasiaTeblebi aqvs, rom
lebsac qvemoT gTavazobT:

10.2. sakvlevi kiTxvis maxasiaTeblebi

	 sakvlev kiTxvas obieqturi, mtkicebulebebze dafuZnebuli pasuxi aqvs, romelic ar 
aris damokidebuli ganwyobaze, survilze, damokidebulebebze. pasuxi SeiZleba zedme-
tad martivic ki iyos, ubralod `ki~ an `ara~;

	 sakvlevi kiTxva eqvemdebareba `gamocdas~, anu gamoTqmuli hipoTezis sisworis Se-
mowmebas. es niSnavs, rom sakvlev kiTxvaze pasuxis misaRebad saWiroa gamoTqmuli hi-
poTezis Sesabamisi dakvirvebis an eqsperimentis Catareba, obieqturi monacemebis aR-
ricxva da analizi;

	 sakvlevi kiTxva, SesaZloa, ar iyos dakavSirebuli konkretul sagnobriv codnasTan, 
aramed gamomdinareobdes realobidan da miznad isaxavdes raime yofiT, cxovrebiseul 
situaciebTan dakavSirebuli sakiTxebis, Cven garSemo arsebuli bunebrivi garemos ga-
mokvlevas; sasurvelia, sakvlevma kiTxvam aRZras bunebrivi cnobismoyvareoba da gau-
Cinos moswavles survili, upasuxos mas;

	 sakvlev kiTxvas, SesaZloa, dasWirdes ganmeorebiT dasma sxva formiT, Tu gamoTqmulma 
varaudma ar gaamarTla.
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10. 3. kvleviTi samuSaos angariSi

kvleviTi  samuSaos Sesrulebis Sesaxeb moswavle wers angariSs, romlis sarekomendacio 
formasac aqve  gTavazobT.

kvleviTi samuSaos mimdinareobisa da Sedegebis  angariSi

SeniSvna: kvleviTi samuSao, romlis mixedviTacaa qvemoT mocemuli forma nimuSis saxiT 
Sevsebuli, ar Sedis me-10 klasis fizikis programaSi.   

moswavlis gvari, saxeli  ---------------------------                  klasi  -------   TariRi ..............

kvleviTi samuSao # 1                                                                     sakvlevi Tema _ difuzia siTxeebSi

kvlevis etapebi
cda  № 1

Sefaseba

0 1 2 3

1. sakvlevi kiTxva.  razea damokidebuli difuziis siswrafe?

2. saWiro informaciis 
gansazRvra/moZieba.

 nivTierebaTa TavisTavad Serevis movlenas 
difuzia hqvia. difuzia aixsneba im mosazre­
baze dayrdnobiT, rom nivTiereba Sedgeba 
calkeuli nawilakebisgan, romlebic ganuw­
yvetliv da qaosurad moZraobs.

3. varaudi, hipoTeza 
_ sakvlev kiTxvaze sa
varaudo, kvlevis win
mswrebi  pasuxi, romlis 
WeSmaritebac cdiT Se
mowmdeba.

 difuziis siswrafe damokidebulia 
nivTierebis Semadgeneli nawilakebis 
moZraobis xasiaTze: rac ufro swrafad 
moZraobs nawilakebi, miT ufro swrafad 
mimdinareobs difuzia.  

4. cdis mokle aRwera.  vakvirdebi ori siTxis erTmaneTSi Serevis 
movlenas.

5. damoukidebeli 
cvladi _ sidide/piroba, 
romelic icvleba cdis 
Catarebis procesSi 
da iwvevs sxva sididis/
pirobis cvlilebas.

 siTxeebis temperatura.

6. damokidebuli cvladi  
_ sidide/piroba, 
romelic icvleba 
damoukidebeli cvladis 
cvlilebis mixedviT.

 difuziis siswrafe.

7. parametri - mocemuli 
cdis ganmavlobaSi 
mudmivi sidide/
ucvleli piroba.

siTxeebi, romlebSic mimdinare difuzias vak­
virdebi, mudmivi rCeba: difuzias vakvirdebi 
or sxvadasxvagvarad Seferil wyalSi.
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8. aRricxuli monacemebi 
/gazomvis Sedegebi.

im dros, roca siTxeebis temperatura dabali 
iyo, siTxeebis srulad Serevas daaxloebiT 2 
sT dasWirda. maRali temperaturis pirobebSi 
ki siTxeebi erTmaneTs srulad naxevar saaTSi 
Seeria.

9. monacemebis/ Sedegebis 
analizi, interpretacia 
da gamotanili daskvnebi.

  monacemebis gaanalizebis Sedegad mivedi 
daskvnebamde:

1) nawilakebis moZraobis siswrafe damokide­
bulia temperaturaze: Tu nivTierebis /sxeu­
lis temperatura maRalia, nawilakebi swra­
fad moZraobs, xolo Tu nivTierebis /sxeulis 
temperatura dabalia, nawilakebi  SedarebiT 
nela moZraobs;

2) difuziis siswrafe damokidebulia tempe­
raturaze: dabali temperaturis pirobebSi 
difuzia nela mimdinareobs, xolo maRali 
temperaturis pirobebSi _ swrafad.

10. pasuxi sakvlev 
kiTxvaze  /saboloo 
daskvna.

   difuziis siswrafe damokidebulia im niv­
TierebaTa temperaturaze, romelTa Sereva­
sac vakvirdebi.

11. dadasturda Tu 
ara Seni hipoTeza? 
Tu ar dadasturda, 
Camoayalibe axali 
hipoTeza.

dadasturda.

12. TviTSefaseba:
a) ra gamogivida yvelaze 
kargad kvlevisas;
b) ra gamogivida 
warumateblad?
g) ras Secvlidi kvlevis 
procesSi, Tavidan rom 
atarebde mas?

saRebavi cdis dasawyisSi nawilobriv iyo gax­
snili erT-erT boTlSi. is TandaTan gaixsna 
cdis msvlelobisas, amitom TiTqos or etapad 
moxda siTxeebis Sereva da cda droSi gaiwela. 
sxva dros aucileblad Tavidanve davakvir­
debi, rom saRebavebi srulad iyos gaxsnili 
cdis dasawyisSive. 

analogiur cdas Cavatarebdi sxva siTxeebis 
SemTxvevaSic, mag., gamoviyeneb sxvadasxvafrad 
SeRebil zeTs. 

SeniSvna:  

1) kvlevis angariSis formas sarekomendacio xasiaTi aqvs. Sevsebulia nimuSis saxiT. 

Tqven SegiZliaT, kvleviTi samuSaos etapebSi TqvenTvis sasurveli sxva etapic daamatoT. 

2) kvlevis angariSisTvis gankuTvnili forma mocemulia saxelmZRvaneloSi danarTis sa

xiT. moswavleebi Tavad qmnian am formebs teqstur redaqtorSi (Word-is failSi) an fur

celze/an maswavlebeli urigebs moswavleebs kvlevis dawyebisas amobeWdil furcelze, an 

ugzavnis eleqtronul versias; 

3) Tu kvleviTi samuSao ramdenime eqsperiments moicavs, angariSi TiToeuli eqsperimen

tis msvlelobisa da Sedegebis mixedviT unda daiweros.

4) kvleviTi samuSaos Sefasebis forma ix. maswavleblis wignSi (Sefasebis formebi #7).

5)  mniSvnelovania, rom  moswavlem winaswar icodes yvela is kriteriumi, romelTa mixed

viTac misi kvleva Sefasdeba. 
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rekomendacia: amobeWdeT da gaakariT saklaso oTaxSi. sasurvelia, TiTo cali moswav

leebsac daurigoT.

10.4. prezentacia. kvleviTi samuSaos Sedegebis gaziareba, wardgena, prezentacia mniSvnelo

vani etapia mkvlevrisTvis da Sesabamis unarebs moiTxovs.  swored am unarebis gamomuSaveba 

da daxvewaa am tipis (kvleviT samuSaoSi) aqtivobebSi moswavleTa CarTulobis erT-erTi mi

zani. moswavles unda SeeZlos sakuTari kvleviTi samuSaos msvlelobisa da Sedegebis Sesa

xeb informaciis sxva adamianebis (mag., klaselebis) winaSe efeqtianad wardgena da damatebiT 

kiTxvebze pasuxis gacema. es etapic fasdeba da Sefaseba aqac orgvaria: ganmaviTarebeli da 

ganmsazRvreli, imis mixedviT, ra tipis Sefasebas eniWeba upiratesoba swavlebis konkretul 

etapze, ra iyo saswavlo mizani da a. S.

prezentaciis wardgenis formebi. moswavle  irCevs wardgenis sasurvel formas. mas SeuZ

lia, auditoriis winaSe waradginos kvlevis procesis mimdinareobisa da Sedegebis amsaxveli 

a)  zepiri prezentacia;

b) prezentacia flipCartis gamoyenebiT;

g)  prezentacia eleqtronuli formatiT (Power Point-is daxmarebiT); 

d) foto- da videomasala (eleqtronuli an beWduri formiT);

e)  sademonstracio eqsperimenti.

mniSvnelovania, rom moswavle winaswar  icnobdes yvela im kriteriums, romelTa mixedvi

Tac misi prezentacia  Sefasdeba (ix. kvlevis  prezentaciis Sefasebis forma #8).

11. proeqti. saxelmZRvaneloSi warmodgenilia saintereso proeqtebi, romlebic moswavlem (an 

moswavleTa jgufma) damoukideblad unda moamzados. proeqts (moklevadiansa da grZelvadians) 

Tavisi gansakuTrebuli specifika aqvs, amitom masze muSaobisas, sasurvelia, maswavlebelma 

moswavleebTan erTad SeimuSaos  gegma, romelic maT samuSaos garkveul mimarTulebas miscems. 

am gegmaSi damoukidebeli kvlevis is safexurebia mocemuli, romlebic proeqtis  momzadebas 

gulisxmobs:

1. problemis gaazreba da sworad gansazRvra;

2. informaciis moZieba, Segroveba, daxarisxeba;

4. eqsperimentis dagegmva da warmarTva;

5. Sedegebis analizi da daskvnebis gakeTeba;

6. monacemTa organizeba; 

7. wardgena da dacva farTo auditoriis winaSe.

gaiTvaliswineT, rom proeqtebze muSaoba sakmaod rTulia da mxolod gansakuTrebulad dain-

teresebul moswavleebs xelewifebaT. proeqtis momzadebisas TiToeuli etapisTvis moswavleebTan 

SeTanxmdiT vadebze da aucileblad gamoxateT Tqveni azri, SeafaseT maTi Sesrulebuli samuSao 

yoveli etapis dasrulebis Semdeg. winaswar gaacaniT moswavleebs Sefasebis kriteriumebi.

Sesrulebuli samuSao unda moicavdes problemis/sakiTxis analizs; problemis/sakiTxis irgvliv 

Segrovebuli informaciis analizs, proeqtis dagegmvisa da Sesrulebis (aqtivobebis) aRweras, 

daskvnebs, proeqtis saboloo produqts (es kvleviTi samuSaoa, romelsac Tan axlavs moswavlis mier 

damoukideblad Seqmnili produqti: modeli, rekomendaciebis CamonaTvali, sainformacio bukleti). 

proeqtis masalebisa da saprezentacio TemisTvis informaciis mosaZieblad moswavleebs xSirad 

mouwevT internetiT sargebloba. saxelmZRvaneloSi miTiTebulia informaciis wyaroebic. sasurvelia, 

damoukidebeli kvlevebisa da mopovebuli informaciis prezentacias Tan axldes vizualuri masala. 

maswavleblis wignSi gTavazobT masalas saxelmZRvaneloSi warmodgenili proeqtebis Sesaxeb,  rac Se-

saZleblobas mogcemT, daexmaroT moswavleebs proeqtis momzadebisas. cxadia, es masala Zalze mcirea 
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da avtori imedovnebs, rom TiToeul Tqvengans gacilebiT meti informacia aqvs ama Tu im sakiTxis 

Sesaxeb. is mxolod  valdebulad Tvlis Tavs, mcireodeni ganmartebebi mogawodoT proeqtebis (ufro 

sworad, saproeqto ideebis) Sesaxeb. 

12. modelebi. fizikaSi udidesi SemecnebiTi mniSvneloba aqvs modelis Seqmnas _ movlenis modelire-

bas an raime meqanizmis xelnakeT models. modeli aucileblad sakvlevi obieqtis msgavsia, Tumca maT 

Soris gansxvavebacaa, rac gamoricxavs maT igiveobas. modelebis roli gansakuTrebiT TvalsaCinoa 

im movlenaTa Seswavlisas, romelTa mimdinareobis meqanizmi Znelad aRsaqmelia. modelebis Seqmna 

erTgvari SemoqmedebiTi samuSaocaa moswavleebisTvis, rac maT udides siamovnebas aniWebs. modelebis 

Seqmnisas isini aucileblad TanamSromloben mSoblebTan, megobrebTan, rac  axalisebs gakveTilisTvis 

mzadebas. maT eamayebaT sakuTari qmnilebebi, rac zogjer namdvilad ar aris safuZvels moklebuli: maT 

mier damzadebuli xelsawyoebi xSirad imdenad srulyofilia, rom SegiZliaT warmatebiT gamoiyenoT 

saskolo laboratoriaSi. 

13. internetis misamarTebi.  saxelmZRvaneloSi mocemuli internetsaitebis misamarTebi did dax-

marebas gauwevs maswavlebelsa da dainteresebul moswavleebs, magram am saitebs mxolod sarekomen-

dacio xasiaTi aqvs da saxelmZRvaneloSi mocemuli masala internetis gamoyenebis gareSec sakmarisia 

saswavlo gegmiT gansazRvruli Sedegebis misaRwevad. saxelmZRvaneloSi miTiTebuli misamarTebis QR 

kodebi saSualebas miscems moswavleebs, daubrkoleblad Sevidnen miTiTebul misamarTebze. amisaTvis 

maT Sesabamisi programa-skaneris gadmowera mouwevT mobilur telefonSi.   



26



27

V. matricebi

proeqti #3: `faradeis galia~.............................................................................................................28

proeqti #4:  `versoriumi~..................................................................................................................42

proeqti #5: leidenis qila.................................................................................................................57

SeniSvna. aqtivobebi, kompleqsuri davalebebi sarekomendacio xasiaTisaa da 
maswavlebeli Tavad irCevs maTgan sasurvels: sagakveTilo miznebidan gamomdinare, 
resursebis xelmisawvdomobisa da moswavleebis SesaZleblobebis gaTvaliswinebiT.
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solo taqsonomia

cneba: fizikuri procesi, Zala

abstraqtuli done 

moswavles siRrmiseulad aqvs gaazrebu-
li sakiTxis arsi/arsobrivi maxasiaTeb
lebi, rac mas am codnis ganzogadebisa  
da misi dekonteqstualizebis/sxva ms-
gavs magaliTebTan Sedarebis saSualebas 
aZlevs. ukavSirebs gansaxilvel sakiTxs 
sakuTar pirad gamocdilebas.

moswavle

saubrobs eleqtruli muxtis Tvisebebze;

msjelobs sxeulTa daeleqtroebis meqa-
nizmze, damuxtuli sxeulebis urTierT
qmedebaze, muxtis Senaxvis kanonze;

saubrobs eleqtrul velze da gamosaxavs  
ZalwirebiT;

msjelobs xaxuniT, gavleniT sxeulTa dae-
leqtroebaze;

msjelobs eleqtruli velis daZabulobaze 
da velebis superpoziciis principze;

msjelobs, rogor ganawildeba muxti eleq
trostatikur velSi moTvsebul gamtareb-
Si/dieleqtrikebSi;

xsnis, ratom aris eleqtrul velSi moTavse-
buli gamtaris SigniT eleqtrostatikuri 
veli nulis toli;

xsnis, ra aris eleqtrostatikuri dacva;

iyenebs Teoriul codnas raodenobrivi da 
Tvisobrivi amocanebis amoxsnisas;

 atarebs eqspriments, aanalizebs eqsperi-
mentis Sedegebs da gamoaqvs daskvnebi.

amzadebs „eleqtrul sulTans“/„faradeis 
galias“ da msjelobs misi moqmedebis prin-
cipze;

atarebs kvlevas, warmoadgens kvlevis Sede-
gebs  da gamoaqvs Sesabamisi daskvnebi;

moiZiebs informacias „faradeis galiaze“ da 
saubrobs mis praqtikaSi gamoyenebaze.

amJRavnebs siRrmiseul codnas da axdens 
codnis transfers; 

ganazogadebs da iyenebs miRebul codnas 
(amzadebs sxva modelebs/atarebs eqsperi-
mentebs). 
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mimarTebiTi done

moswavles esmis gansaxilveli sakiTxis 
arsi; xedavs urTierTmimarTebebs sakiTx-
Tan dakavSirebul arsebiT struqturul 
erTeulebs Soris.

moswavle 

saubrobs eleqtruli muxtis Tvisebebze;

msjelobs sxeulTa daeleqtroebis meqa-
nizmze, damuxtuli sxeulebis urTierT
qmedebaze, muxtis Senaxvis kanonze;

saubrobs eleqtrul velze da gamosaxavs  
ZalwirebiT;

msjelobs xaxuniT, gavleniT sxeulTa dae-
leqtroebaze;

msjelobs eleqtruli velis daZabulobasa 
da velebis superpoziciis principze;

msjelobs, rogor ganawildeba muxti eleq
trostatikur velSi moTvsebul gamtareb-
Si/dieleqtrikebSi;

xsnis, ratom aris eleqtrul velSi moTavse-
buli gamtaris SigniT eleqtrostatikuri 
veli nulis toli;

xsnis, ra aris eleqtrostatikuri dacva;

iyenebs Teoriul codnas raodenobrivi da 
Tvisobrivi amocanebis amoxsnisas;

atarebs eqspriments, aanalizebs eqsperimen-
tis Sedegebs da gamoaqvs daskvnebi.

amzadebs „eleqtrul sulTans“/“faradeis 
galias“ da msjelobs misi moqmedebis prin-
cipze;

atarebs kvlevas, warmoadgens kvlevis Sede-
gebs  da gamoaqvs Sesabamisi daskvnebi;

moiZiebs informacias „faradeis galiaze“ da 
saubrobs mis praqtikaSi gamoyenebaze.

multistruqturuli done 

moswavles  aqvs mxolod ramdenime, erT-
maneTTan daukavSirebeli, usistemo aso-
ciacia/warmodgena gansaxilvel sakiTx-
Tan mimarTebiT.

moswavlem icis 
muxtis Tvisebebi;
rogor xdeba sxeulTa damuxtva;
 muxtis mudmivobis kanoni; 
rogor warmoiqmneba eleqtruli veli 
sivrceSi;
ra aris eleqtruli Zala;
rogor gamoisaxeba eleqtruli veli grafi-
kulad;

rom sxeulebis damuxtva SesaZlebelia xax-
uniT, gavleniT. Tumca uWirs msjeloba am 
sakiTxze;
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eleqtruli velis Zaluri maxasiaTebeli - 
daZabuloba, daZabulobis erTeuli, gamo-
saTvleli formula;

rom daZabuloba veqtoruli sididea da 
saiTaa mimarTuli is;

rogor nivTierebs vuwodebT gamtarebs/di-
eleqtrikebs;

asaxelebs muxtis gamtarebs/dieleqtrikebs;

rom gamtaris SigniT eleqtrostatikuri 
veli nulis tolia, Tumca ver xsnis ratom.

ganmartavs velebis superoziciis princips.
moswavle 

xsnis martiv amocanebs;
ver atarebs eqsperiments an atarebs xarve-
zebiT. ar SeuZlia/uWirs eqsperimentis 
Sedegebze msjeloba da daskvnebis gamotana 
eqsperimentis Sedegebze dayrdnobiT;
amzadebs „eleqtrul sulTans“/“faradeis 
galias“. Tumca uWirs/an ar SeuZlia axsnas 
misi moqmedebis principi. ver atarebs kvle
vas an Catarebuli kvleva da daskvnebi Sei-
cavs uzustobebs.
moiZiebs mwir informacias „faradeis gali-
aze“, Tumca uWirs/ver saubrobs mis praqti-
kul gamoyenebaze.

unistruqturuli done 

moswavles  aqvs mxolod erTi arastruq-
turirebuli asociacia/warmodgena 
gansaxilvel sakiTxTan mimarTebiT.

moswavle icis CamoTvlilTagan erT-erTi: 

damuxtulma sxeulebma SeiZleba erTmaneTi 
miizidon an ganizidon;

sxeuli SeiZleba daimuxtos dadebiTad an 
uaryofiTad;

eleqtrul vels axasiaTeben veqtoruli 
sididiT, daZabulobiT. Tumca ar icis, ra 
aris eleqtruli velis daZabulobis fizi-
kuri arsi;

daZabulobis an muxtis erTeuli.

liTonebi muxtis kargi gamtarebia.

asaxelebs dieleqtrikebs.

amzadebs „faradeis galias“ . Tumca ar icis 
ras warmoadgens an raSi gamoiyeneba is.

prestruqturuli done

moswavles sakiTxTan mimarTebiT ar aqvs 
relevanturi informacia.  

moswavles ar aqvs Sesabamisi codna im 
sakiTxebTan mimarTebiT, romelic ukav-
Sirdeba kompleqsur davalebas.
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solo taqsonomia 

cneba: materia, fizikuri procesi
abstraqtuli done 

moswavles siRrmiseulad aqvs gaazrebuli 
sakiTxis arsi/arsobrivi maxasiaTeblebi, 
rac mas am codnis ganzogadebisa  da misi 
dekonteqstualizebis/sxva msgavs maga-
liTebTan Sedarebis saSualebas aZlevs. 
ukavSirebs gansaxilvel sakiTxs sakuTar 
pirad gamocdilebas.

moswavle saubrobs eleqtruli muxtis Tvisebeb
ze;
SeuZlia msjeloba sxeulTa daeleqtroebis meqa-
nizmze, damuxtul sxeulTa urTierTqmedebaze; 
msjelobs xaxunis Sedegad sxeulTa damuxtvaze 
da gavleniT damuxtvaze;
atarebs eqsperiments, aanalizebs eqsperimentis 
Sedegebs da gamoaqvs daskvnebi;

SeuZlia Caataros kvleva eleqtroskopis gamoye-
nebiT da imsjelos kvlevis Sedegebze;
amzadebs „versoriums“, SeuZlia, axsnas misi moq-
medebis principi;

versoriumis gamoyenebiT aRmoaCens, sxeulTa ro-
meli wyvili imuxteba xaxunis Sedegad da romeli 
ara; 
saubrobs triboleqtrul mwkrivze da mis praq-
tikul gamoyenebaze; 
SeuZlia „versoriumis“ gamoyenebiT Caataros 
kvleva da Seqmnas triboleqtruli mwkrivi. 
amJRavnebs siRrmiseul codnas da axdens codnis 
transfers. 
ganazogadebs miRebul codnas da axdens miRebu-
li codnis gamoyenebas (amzadebs sxva modelebs/
atarebs eqsperimentebs) 

mimarTebiTi done

moswavles esmis gansaxilveli sakiTxis 
arsi; xedavs urTierTmimarTebebs sakiT
xTan dakavSirebul arsebiT struqturul 
erTeulebs Soris.

moswavle saubrobs eleqtruli muxtis Tvisebeb
ze;
SeuZlia msjeloba sxeulTa daeleqtroebis meqa-
nizmze, damuxtul sxeulTa urTierTqmedebaze; 
msjelobs xaxunis Sedegad sxeulTa damuxtvasa 
da gavleniT damuxtvaze;
 atarebs eqsperiments, aanalizebs eqsperimentis 
Sedegebs da gamoaqvs daskvnebi;

SeuZlia Caataros kvleva eleqtroskopis gamoye-
nebiT da imsjelos kvlevis Sedegebze;
amzadebs „versoriums“, SeuZlia, axsnas misi moq-
medebis principi;

 versoriumis gamoyenebiT aRmoaCens, sxeulTa 
romeli wyvili imuxteba xaxunis Sedegad da ro-
meli ara;
saubrobs triboleqtrul mwkrivsa da mis praq-
tikul gamoyenebaze; 
SeuZlia „versoriumis“ gamoyenebiT Caataros 
kvleva da Seqmnas triboleqtruli mwkrivi.
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multistruqturuli done 

moswavles  aqvs mxolod ramdenime, erT-
maneTTan daukavSirebeli, usistemo aso-
ciacia/warmodgena gansaxilvel sakiTxTan 
mimarTebiT.

moswavlem icis: 

rom bunebaSi arsebobs ori saxis muxti; 
muxtis erTeuli;
atomis agebuleba; 

ra aris ioni;
ra SemTxvevaSi imuxteba sxeuli dadebiTad/uar
yofiTad;
 rogor urTierTqmedeben damuxtuli sxeulebi; 
ra aris eleqtroskopi da risTvis gamoiyeneba es 
xelsawyo;
sxeulebis damuxtva SesaZlebelia xaxuniT, Sexe-
biT, gavleniT;

 SeuZlia Caataros martivi eqsperimentebi sxeul-
ta daeleqtroebaze, Tumca uWirs axsna an ar  
icis, rogoria daeleqtroebis meqanizmi;

ver xsnis, rogor imuxteba sxeuli gavleniT;
amzadebs „versoriums“, Tumca ver xsnis misi moq-
medebis princips;

 ver atarebs kvlevas eleqtroskopis/versoriu-
mis gamoyenebiT an Catarebuli kvleva da daskvne-
bi Seicavs uzustobebs.
ra aris triboleqtruli mwkrivi (ganmarteba), 
Tumca ar SeuZlia/ uWirs misi gamoyeneba.

unistruqturuli done 

moswavles  aqvs mxolod erTi arastruq-
turirebuli asociacia/warmodgena gan-
saxilvel sakiTxTan mimarTebiT.

moswavle icis CamoTvlilTagan erT-erTi: 

damuxtulma sxeulebma SeiZleba erTmaneTi mii-
zidos an ganizidos;
xaxunis Sedegad SesaZlebelia sxeulis damuxtva;

arsebobs ori saxis muxti _ dadebiTi da uaryo-
fiTi;
muxtis erTeuli;
amzadebs „versoriums“, Tumca ver xsnis mis da-
niSnulebas da moqmedebis princips.

prestruqturuli done

moswavles sakiTxTan mimarTebiT ar aqvs 
relevanturi informacia.  

moswavles ar aqvs Sesabamisi codna im sakiTxebTan 
mimarTebiT, romlebic kompleqsuri davalebis 
Sesrulebas ukavSirdeba.
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solo taqsonomia

cneba: energia, fizikuri procesi

abstraqtuli done 
moswavles siRrmiseulad aqvs gaazrebuli 
sakiTxis arsi / arsobrivi maxasiaTeblebi, rac 
mas am codnis ganzogadebisa  da misi dekon-
teqstualizebis/sxva msgavs magaliTebTan Se-
darebis saSualebas aZlevs. ukavSirebs gansa
xilvel sakiTxs sakuTar pirad gamocdilebas.

moswavle 
xsnis, ras gviCvenebs garemos/nivTierebis di-
eleqtrikuli SeRwevadoba; 
msjelobs potencialsa da potencialaTa 
sxvaobaze; 
iyenebs Teoriul codnas raodenobrivi da 
Tvisobrivi amocanebis amoxsnisas;
atarebs eqsperimentebs, aanalizebs mis Sede-
gebs da gamoaqvs Sesabamisi daskvnebi;

ikvlevs, razea damokidebuli kondensato-
ris eleqtrotevadoba da eleqtruli ener-
gia;

amzadebs `leidenis qilas~ da xsnis misi moq-
medebis princips;

iTvlis im eleqtruli energiis marags, rom-
lis dagrovebac SeuZlia mis mier damzade-
bul kondensators;

 msjelobs,  rogor icvleba eleqtrote-
vadoba kondensatorebis   mimdevrobiT da 
paralelurad SeerTebis SemTxvevaSi; 

moiZiebs informacias kondensatoris tipeb
ze, maT gamoyenebaze;

SeimuSavebs usafrTxoebis zomebs, romlebic 
unda iyos daculi kondensatorebis gamoye
nebisas.

amJRavnebs siRrmiseul codnas da axdens 
codnis transfers. 
ganazogadebs miRebul codnas da saubrobs 
miRebuli codnis praqtikaSi gamoyenebaze.
iyenebs kompleqsur davalebaze muSaobisas 
miRebul codnas da gamocdilebas. icis, ro-
gor daicvas usafrTxoeba iseTi problemebis 
gadasaWrelad, romlebic exeba eleqtrosta-
tikur vels.
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mimarTebiTi done

moswavles esmis gansaxilveli sakiTxis arsi; 
xedavs urTierTmimarTebebs sakiTxTan dakav
Sirebul arsebiT struqturul erTeulebs 
Soris.

moswavle 
xsnis, ras gviCvenebs garemos/nivTierebis di-
eleqtrikuli SeRwevadoba; 
msjelobs potencialsa da potencialaTa 
sxvaobaze; 
iyenebs Teoriul codnas raodenobrivi da 
Tvisobrivi amocanebis amoxsnisas;
atarebs eqsperimentebs, aanalizebs mis Sede-
gebs da gamoaqvs Sesabamisi daskvnebi;

ikvlevs, razea damokidebuli kondensato-
ris eleqtrotevadoba da eleqtruli ener-
gia;

amzadebs `leidenis qilas~ da xsnis misi moq-
medebis princips;

iTvlis im eleqtruli energiis marags, rom-
lis dagrovebac SeuZlia mis mier damzade-
bul kondensators;

 msjelobs,  rogor icvleba eleqtrote-
vadoba kondensatorebis   mimdevrobiT da 
paralelurad SeerTebis SemTxvevaSi; 

moiZiebs informacias kondensatoris tipe-
bze, maT gamoyenebaze;

SeimuSavebs usafrTxoebis zomebs, romlebic 
unda iyos daculi kondensatorebis gamoy-
enebisas.

multistruqturuli done 
moswavles  aqvs mxolod ramdenime, erTmaneT-
Tan daukavSirebeli, usistemo asociacia/war-
modgena gansaxilvel sakiTxTan mimarTebiT.

moswavlem icis 
rogor nivTierebebs vuwodebT gamtarebs/di-
eleqtrikebs;
asaxelebs muxtis gamtarebs/dieleqtrikebs;
garemo/nivTiereba xasiaTdeba dieleqtriku-
li SeRwevadobiT, Tumca ver xsnis mis arss;

ra aris eleqtruli velis potenciali, po-
tencialTa sxvaoba,  icis maTi gamosaTvleli 
formulebi;

ra aris kondensatori;

rogor ganisazRvreba eleqtrotevadoba;

eleqtrotevadobis erTeuli;
kondensatoris eleqtrotevadobisa da ener-
giis gamosaTvleli formulebi;
moswavles SeuZlia, amoxsnas martivi amo-
canebi.
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moswavles

uWirs an ver atarebs eqsperimentebs da-
moukideblad; 
uWirs/ver amzadebs `leidenis qilas~ da ver 
xsnis misi moqmedebis princips;

ver atarebs kvlevas da ver adgens eqsperi-
mentulad, Tu romel fizikur sidideebzea 
damokidebuli kondensatoris tevadoba;

ver iTvlis `leidenis qilis~ eleqtroteva-
dobas da eleqtrul energias.

unistruqturuli done 
moswavles  aqvs mxolod erTi arastruqturi-
rebuli asociacia/warmodgena gansaxilvel 
sakiTxTan mimarTebiT.

moswavle icis CamoTvlilTagan erT-erTi: 
ra aris dieleqtriki;

ra aris kondensatori;

ganmartavs eleqtrotevadobas;

kondensatoris eleqtrotevadobis gamosaT-
vleli formula;

Zabvis/eleqtrotevadobis/daZabulobis/mux-
tis erTeuli.

prestruqturuli done

moswavles sakiTxTan mimarTebiT ar aqvs rel-
evanturi informacia.  

moswavles ar aqvs Sesabamisi codna im 
sakiTxebTan mimarTebiT, romelic ukavSir
deba kompleqsur davalebas.
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VI. sxvadasxva proeqtebis ganxorcielebis etapebi
proeqti #1 : statikuri eleqtroba _ saxifaTo megobari........................................... 76

proeqti #2 : eleqtrostatikuri generatori................................................................ 81

Tema: eleqtrostatika

kompleqsuri davalebis     

saTauri

proeqti #1: statikuri eleqtroba _ saxifaTo megobari

sirTulis done (martivi, 

saSualo sirTulis, 

rTuli)

davalebis ganxorcielebis 

savaraudo dro:

davalebis farglebSi Seqmnili 

produqti:          

      martivi 7 -10  dRe plakati: frTxilad! statikuri 

eleqtroba saSiSia!

 (usafrTxoebis wesebis 

CamonaTvali)

samizne cneba: sakiTxi/qvesakiTxebi:       qvecnebebi:

 fizikuri 

procesi

 (fiz.saS. 1,2,3,4).

•	 eleqtromagnituri 

urTierTqmedeba;

•	 eleqtruli movlenebi;

•	 eleqtroskopi. gamtare-

bi da aragamtarebi.

daeleqtroeba

                                    samizne cnebasTan dakavSirebuli mkvidri warmodgenebi:

         moswavlem unda gaacnobieros, rom:

1) fizikuri movlenebis mimdinareobis aRsawerad mecnierebi am movlenebis Sesabamis 

fizikur procesebs ikvleven. TiToeuli procesi  xasiaTdeba fizikuri sidideebiT, 

romelTa urTierTdakavSirebiTac SesaZlebelia am procesis aRwera;

2) yvela fizikur movlenas da mis damaxasiaTebel  process ganapirobebs mizezi da moh

yveba Sedegi. maT Soris kavSirebis dadgena ki mecnierebis mTavari amocanaa.

 3) fizikuri procesebis  maxasiaTebel fizikur sidideebs Soris an/da am sidideebsa da 

maTi cvlilebis mizezebs Soris damokidebuleba SesaZlebelia aRvweroT analizurad, 

grafikulad, diagramebiT, cxrilebiT an sxva meTodebiT.

                                    kompleqsuri davalebis ganxorcielebis etapebi:

I etapi - proeqtis gacnoba

moswavleTa orga-

nizebis forma

      swavla- swavlebis meTodebi da strategiebi

 jgufuri TanamSromlobiTi swavleba,  gonebrivi ieriSi (igulisxmeba davalebis  

farglebSi konkretuli sakiTxis/problemis Sesaxeb maqsimalurad 

meti, gansxvavebuli azris, ideis Camoyalibeba da gamoTqma, sakiTxis 

gadaWrisadmi SemoqmedebiTi midgoma), diskusia/debatebi, cxrili: 

`vici/minda, vicode/viswavle~, analizi, sinTezi. 
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nabiji 1. proeqtis 

wardgena.

maswavlebeli  klass proeqtis Sinaarssa da saswavlo mizans 

gaacnobs. proeqtis wardgena xdeba mas Semdeg, rac ukve damuSavebu-

lia Semdegi sakiTxebi:

1.1 eleqtromagnituri urTierTqmedeba.

1.2 eleqtruli movlenebi.

1.3 eleqtroskopi. gamtarebi da aragamtarebi.

maswavlebels SeuZlia moswavleebs SesTavazos video, romelSic 

saubaria eleqtrostatikuri movlenebis praqtikul gamoyenebaze da 

aseve am movlenebisgan gamomdinare safrTxeebze (video SegiZliaT 

SemoTavazebuli CamonaTvalidan SearCioT an sulac Tavad moiZioT 

Sesabamisi Sinaarsis sxva saintereso video).

https://www.youtube.com/watch?v=2B9Bqz5opA8
https://www.youtube.com/watch?v=Q8AmqJro4k4
https://www.youtube.com/watch?v=ENm-mCbiPaQ
https://www.youtube.com/watch?v=FzsTamPPnHc

https://www.youtube.com/watch?v=XKAhx4NdJTs
https://www.youtube.com/watch?v=_UOU5_4fnzs
https://www.youtube.com/watch?v=NxUbPE8RsiM
https://www.youtube.com/watch?v=Sy5PPaxaBCI

nabiji 2. samuSao 

jgufebis organize-

ba.

moswavleebi iyofian 4-5-kacian jgufebad. gundebis Semadgenloba 

SeiZleba SeirCes: 

a) maswavleblis Sexedulebisamebr an moswavleTa surviliT;

b) SemTxveviTobis principiT (mag., winaswar CayareT yuTSi jgufis 

nomrebi (4-5 cali 1-li, me-2 da a.S. imdeni nomeri, ramdeni jgu-

fis organizebac gaqvT ganzraxuli. sTxoveT moswavleebs, amoiRon 

nomrebi da im magidasTan daikavon adgili, romelzec winaswar 

miniSnebuli gaqvT jgufis nomeri.

jgufis wevrebi gainawileben funqciebs (ideebis, dasmuli SekiTxve-

bis, gaugebari sakiTxebis Camweri, prezentaciis organizebaze pa-

suxismgebeli, prezentatori).

nabiji 3. jgufebis-

Tvis davalebebis 

micema.

maswavlebeli jgufebs aZlevs davalebebs:

davaleba 1 - I da II jgufs;

davaleba 2 da 3 - III da IV jgufs (damatebiT SegiZliaT SesTavazoT 

moswavleebs gamafrTxilebeli niSnis eskizis warmodgena, romelSic 

mkafiod unda Candes gafrTxileba: statikuri eleqtroba , saxifa-

Toa).

davaleba 4 - V da VI jgufs.

(davalebebi ix. moswavlis wignSi me-2 proeqtis aRwerilobaSi).

Sesrulebuli davalebebi jgufebma cxrilis saxiT unda warmoadgi-

non:

vici minda, vicode viswavle
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nabiji 4. jgufuri 

samuSao

jgufebis wevrebi erTmaneTSi msjeloben davalebis farglebSi 

dasmul SekiTxvebze. davalebebis farglebSi avseben cxrils: `vici.

minda, vicode/viswavle~. 

nabiji 5. diskusia jgufebi Sejerebul mosazrebebs warmoadgenen klasis winaSe. 

moswavleTa Soris imarTeba diskusia. kiTxva-pasuxis reJimSi da-

zustdeba im kiTxvebze pasuxi, romlebzec davalebis farglebSi 

mouwiaT muSaoba. maswavlebeli aqtiuradaa CarTuli diskusiaSi, 

moswavleebs aZlevs saWiro rCevebs da mimarTulebas.

nabiji 6. davaleba 

damoukidebeli 

muSaobisTvis

maswavlebeli jgufebs davalebas aZlevs, romelic maT, klasgareT, 

damoukideblad unda Seasrulon. maswavlebeli Teams-Si daxurul 

jgufebs qmnis. jgufis wevrebs SesaZlebloba eqnebaT, erTmaneTs 

Teams-Si Sexvdnen, gaaziaron individualurad Sesrulebuli samu-

Sao. 

moswavleebs davalebis Sesasruleblad eZlevaT garkveuli vada, 

romlis gasvlis Semdeg isini klasSi warmoadgenen prezentacias da 

usafrTxoebis  wesebis CamonaTvals flipCartze, plakatis saxiT.

                                    II etapi - proeqtze muSaoba da proeqtis saboloo produqtis Seqmna.

moswavleTa 

organizebis forma

      swavla - swavlebis meTodebi, strategiebi

individualuri;

jgufuri.

eleqtronuli swavleba (hibriduli: daswrebuli/distanciuri), 

jgufuri muSaoba, TanamSromlobiTi swavleba, diskusia/debatebi, 

deduqciis meTodi (zogad codnaze dayrdnobiT axali codnis 

aRmoCenis logikuri procesi), analizi, sinTezi. 

nabiji 1. 

distanciuri 

samuSao Sexvedra 

(Sexvedrebi).

saklaso sivrceSi, Tanaklaselebisa da maswavleblis CarTulobiT 

Catarebuli jgufuri samuSo moswavleebs damoukideblad 

Sesasrulebel davalebas gaumartivebs im TvalsazrisiT, rom maT 

garkveuli warmodgena SeeqmnebaT:

a) rogor unda Seasrulon proeqtis farglebSi aRwerili davalebebi 

(ix. moswavlis wignSi, me-2 proeqti: statikuri eleqtroba _ saxifaTo 

megobari); 

b) usafrTxoebis ra wesebi unda SesTavazon sazogadoebas statikuri 

eleqtrobis safrTxeebis Tavidan asacileblad;

g) rogor Seqmnan sakuTari fantaziiT `saavtoro~ gamafrTxilebeli 

niSani, ra mokle da mkafio gzavnili unda SesTavazon sazogadoebas 

am niSnis daxmarebiT, raTa statikuri eleqtrobisgan momdinare 

safrTxeebi Tavidan aicilon;

samuSaosTvis gankuTvnil vadaSi jgufis TiToeuli wevri 

damoukideblad muSaobs da danarCenebs individualurad 

Sesrulebul samuSaos perioduli Sexvedrebisas uziarebs.  

jgufis wevrebi msjeloben, ajameben individualur namuSevrebs 

da Tanxmdebian, Tu ra saboloo saxiT warmoadgenen Sesrulebul 

davalebas.

moswavleebi erToblivi muSaobis Sedegad qmnian prezentacias.
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nabiji 2. samuSao 

Sexvedra pirispir.

moswavleebi erTmaneTs daswrebul reJimSi xvdebian da TiToeuli 

maTganis monawileobiT iqmneba proeqtis saboloo produqti - plaka-

ti Temaze: frTxilad! statikuri eleqtroba saSiSia!

a) moswavleebi muSaoben gamafrTxilebeli niSnis Seqmnaze: Camoweren 

gansxvavebul ideebs da cdiloben, mTavari saTqmeli naxatis an sqemis 

daxmarebiT gamoxaton;

b) gadaitanen flipCartze usafrTxoebis im wesebs, romlebic maT 

sxvadasxva eleqtrostatikuri movlenisa da maTTan dakavSirebuli 

safrTxeebis gaanalizebis Sedegad SeimuSaves. 

                                                III etapi - Sesrulebuli samuSaos  prezentacia

moswavleTa organizebis forma       swavla - swavlebis meTodebi da strategiebi

 jgufuri, mTeli klasi prezentacia,  diskusia/debatebi. 

samuSaosTvis gankuTvnili vadis amowurvis Semdeg, jgufebi Sesrulebul samuSaos 

(prezentacia, usafrTxoebis wesebis CamonaTvali flipCartze) klasSi warmoadgenen. 

prezentatorebi pasuxoben auditoriis kiTxvebs. moswavleebi da maswavlebeli afaseben 

warmodgenil samuSaos.

prezentaciaSi unda Candes:

1) davalebis mizani (eleqtrostatikuri movlenebis gacnoba, axsna, usafrTxoebis wesebis 

SemuSaveba);

2) Teoriuli modeli: ra aris eleqtrostatikuri movlena, rogor warmoiqmneba statikuri 

muxtebi;

3) magaliTebi/movlenebi, romlebic asaxavs yofa-cxovrebasa da teqnikaSi statikuri eleq

trobis gamovlinebas;

4) rogor iyenebs adamiani damuxtuli sxeulebis urTierTqmedebas sasargeblo miznebis

Tvis;

5)	 safrTxeebi, romlebic eleqtrostatikur movlenebs Tan axlavs; 

6)	 mizezSedegobrivi kavSiri prezentaciaSi aRwerilia yvela fizikur movlenasa da mis 

Tanamdev  process Soris (ra mizeziTaa gamowveuli, ra Sedegi mohyveba).

usafrTxoebis wesebis CamonaTvali (plakatis saxiT, flipCartze): 

1) moswavleebma usafrTxoebis wesebis CamonaTvali unda warmoadginon plakatis saxiT. 

maT unda ganmarton TiToeuli wesis marTebuloba fizikis TvalsazrisiT;

2) CamonaTvals unda erTvodes moswavleTa mier Seqmnili gamafrTxilebeli niSani. 

niSani unda Seicavdes Seicavs mokle, mkafio gzavnils sazogadoebisadmi, rom statikur 

eleqtrobasTan sifrTxile marTebT.

SeniSvna: 

1. kompleqsur davalebaSi fasdeba: a) prezentacia;  b) plakati. 

2. SegiZliaT ixelmZRvaneloT Sefasebis im sqemebiT (ix. Sefasebis sqemis forma #4 maswav

leblis wignSi), romlebic maswavleblis wignSia mocemuli an SeqmnaT sakuTari Sexedulebi-

samebr, SeafasoT moswavleTa jgufuri samuSao da gaiTvaliswinoT am samuSaoSi monawile-

Ta individualuri wvlilic (ix. Sefasebis sqemis forma #5 maswavleblis wignSi).
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damatebiTi masala maswavleblebisTvis:

   sxeulebis damuxtva xaxunisas, anu statikuri eleqtroba, rogorc ukve aRvniSneT, ufro 
xSirad sulac ar aris zianis momtani, magram zogjer es garkveul uxerxulobas qmnis. mag., 
qaRaldgadamamuSavebel kombinatebSi an stambebSi muSebi iZulebuli arian, rezinis xelTaTmanebiT 
imuSaon, radgan xelze xaxunis Sedegad qaRaldi eleqtrovdeba da xels ekvris. Tu ratom rezinis, 
amas Semdeg gakveTilze SeityobT (SeniSvna: rezini dieleqtrikia da muxtebs ar atarebs).

stambaSi gazeTis furclebze teqsti mbrunav cilindrze awyobili SriftiT gadaaqvT. am dros 
furclebi cilindrTan Sexebisas eleqtrovdeba da xSirad ekvreba mas, rac aferxebs teqstis sxva 
furclebze gadatanas. imisaTvis, rom es sakmaod usiamovno movlena Tavidan aicilon, muSebi 
furclebs atenianeben, ris gamoc statikuri muxtebi furclebze aRar grovdeba.  

SeniSvna: damuxtva eleqtronebis gadanawilebasTanaa dakavSirebuli, eleqtronebi ki mxolod 
atomis zomis manZilebze gadadgildebian. datenianeba furclebis erTmaneTTan mWidrod Sexebas 
da  Sesabamisad damuxtvas uSlis xels. garda amisa, wyali gamtaria da muxtebis dagrovebas xels 
SeuSlis.

am movlenis axsna da muxtebis gamtarebze saubari moswavleTaTvis jer adrea, amitom maT 
mxolod etyviT, rom am movlenebs isini momavalSi daubrundebian da  axsnian kidec.

adamianebma moaxerxes da eleqtruli muxtebis urTierTqmedeba TavianTi miznebisaTvis 
gamoiyenes. ase magaliTad,

eleqtruli muxtebis urTierTqmedeba safuZvlad udevs aslis gadamRebi aparatis _ qseroqsis 
moqmedebas: 

furcels, romelzec gadasaRebi teqstia, aparatSi aTavseben da mZlavri, kaSkaSa sinaTliT 
asxiveben (b). im adgilebidan, sadac naweria, sinaTle ar airekleba, xolo furclis TeTri, 
dauwereli adgilebidan sinaTle airekleba 
da aparatis ZiriTad nawils _ specialuri 
naxevagamtari nivTierebiT, seleniT 
dafarul mbrunav cilindrs xvdeba (a). 

daakvirdiT qseroqsis sqemas:

cilindris zedapiri uaryofiTadaa 
damuxtuli (a). cilindris  is adgilebi, 
romlebsac furclidan areklili sinaTle 
xvdeba, ganeitraldeba.

aseTi moqmedeba axasiaTebs sinaTles. 
es fotoefeqtis saxelwodebiTaa cnobili, 
magram am movlenas ufros klasebSi 
SeviswavliT.

SeniSvna: sinaTlis moqmedebiT 
nivTierebidan eleqtronebi amoiyreba. es movlena fotoefeqtis saxeliTaa cnobili. swored 
amitom ganeitraldeba cilindrze is uaryofiTad damuxtuli adgilebi, romlebsac qaRaldidan 
areklili sinaTle ecema.

kiTxva moswavlis savaraudo pasuxi

1. dafiqrdiT, ganeitraldeba Tu ara is ad-
gilebi, romlebic originalis asoebis moxa-
zulobas gaimeorebs? ratom?

1. ar ganeitraldeba, radgan im adgilebze si-
naTle ar moxvdeba im mizeziT, rom originalis 
asoebidan sinaTle ar airekleba.

2. maS ase, rogor iqneba damuxtuli ci-
lindrze is adgilebi, romelic asoebis moxa-
zulobas imeorebs?

2. cilindrze is adgilebi, romlebic asoebis 
moxazulobas imeorebs, kvlav uaryofiTad iqne-
ba damuxtuli (b).
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3. cilindrs damuxtuli melnis fxvnili _ 
toneri eyreba (g) da igi mxolod im adgilebs 
ekvreba, romelic originalis moxazulobas 
imeorebs. ra moxdeba am dros? anu ra moxde-
ba, Tu melnis fxvnils cilindris is adgile-
bi miikravs, romelic asoebis moxazulobas 
imeorebs? 

3. Tu fxvnili am adgilebs miekvreba, cilindrze 
originalis asoebis gamosaxuleba gaCndeba.

4. rogor fiqrobT, ra niSnis muxtiTaa damux-
tuli toneri? ratom?

 

4. sabeWdi fxvnili, toneri, romelic cilindrs 
eyreba (g), dadebiTadaa damuxtuli, radgan is mxo-
lod im adgilebs ekvreba cilindrze, romlebic 
uaryofiTadaa damuxtuli. es ki is adgilebia, 
romelic originali asoebis konturebs imeorebs. 
isini cilindrze miizidavs dadebiTad damuxtul 
fxvnils da swored amitom Cndeba cilindrze 
asoebis moxazuloba.  

5. daakvirdiT sqemas, rogor gadadis ci-
lindrze miRebuli gamosaxuleba sufTa qa-
Raldis furcelze. gamoTqviT varaudi, ra 
niSnis muxti unda hqondes qaRalds? ratom?

5. qaRaldi ufro didi uaryofiTi muxtiTaa 
damuxtuli, radgan amjerad qaRaldi miizidavs 
dadebiTad damuxtuli toneris nawilakebs da 
gamosaxuleba qaRaldze gadava.  

qaRaldis furceli gadis or mbrunav cxel cilindrs Soris, romelic TiTqosda auToebs mas. 
maRali temperatura adnobs toneris nawilakebs da isini mtkiced ewebeba qaRaldis zedapirs. ase 
miiReba originalis asli.

Tu am sakiTxis Sesaxeb  dawvrilebiTi informaciis mopoveba gsurT, SegiZliaT monaxoT is 
misamarTze:

https://en.wikipedia.org/wiki/Photocopier

http://www.exploratorium.edu/science_explorer/roller.html

SeniSvna: maswavleblis wignSi moyvanili informacia gankuTvnilia maswavleblebisTvis, 
amitom avtori Tavs uflebas aZlevs, axsenos naxevargamtari, seleni, fotoefeqti. maTi xseneba 
da miT umetes dawvrilebiT amis axsna moswavleebTan saWiro ar aris.

saxelmZRvaneloSi aslis gadamRebi iseTi aparatis sqemaa, sadac gamoyenebulia mbrunavi 
cilindri. arsebobs sxva konstruqciis aparatic, sadac cilindris nacvlad mbrunavi Rvedia. 
gTavazobT aseTi konstruqciis aparatis sqematur suraTsac (moqmedebis principi igivea). 
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Tema: eleqtrostatika 

kompleqsuri davalebis     

saTauri

proeqti #2: eleqtrostatikuri generatori

sirTulis done (martivi, 

saSualo sirTulis, rTuli)

davalebis ganxorcielebis 

savaraudo dro:

davalebis farglebSi 

Seqmnili produqti:          

rTuli 1_1,5 Tve eleqtrostatikuri 

generatoris modeli 

samizne cneba: sakiTxi/qvesakiTxebi:       qvecnebebi:
 fizikuri procesi 

(fiz. saS. 1,2,3,4).

energia 

(fiz.saS.1,2,3,4)

•	 eleqtromagnituri 

urTierTqmedeba;

•	 eleqtruli movlenebi;

•	 gamtarebi da aragamtarebi;

•	 eleqtruli muxtis Tvise-
bebi;

•	 kulonis kanoni;

•	 eleqtruli veli;

•	 gamtarebi eleqtrostati-
kur velSi.

daeleqtroeba;

potenciuri energia;

kinetikuri energia;

eleqtruli velis muSaoba.

                                    samizne cnebasTan dakavSirebuli mkvidri warmodgenebi:
 fizikuri procesi

moswavlem unda gaacnobieros, rom:
1) fizikuri movlenebis mimdinareobis aRsawerad mecnierebi am movlenebis Sesabamis 
fizikur procesebs ikvleven. TiToeuli procesi  xasiaTdeba fizikuri sidideebiT, 
romelTa urTierTdakavSirebiTac SesaZlebelia am procesis aRwera;
2) yvela fizikur movlenas da mis damaxasiaTebel  process ganapirobebs mizezi da mo-
hyveba Sedegi. maT Soris kavSirebis dadgena ki mecnierebis mTavari amocanaa;

3) fizikuri procesebis  maxasiaTebel fizikur sidideebs Soris an/da am sidideebsa da 
maTi cvlilebis mizezebs Soris damokidebuleba SesaZlebelia aRvweroT analizurad, 
grafikulad, diagramebiT, cxrilebiT an sxva meTodebiT.

energia

moswavlem unda gaacnobieros, rom:
1) sistemis Semadgenel sxeulebs maTi moZraobisa da sxva sxeulebTan urTierTqmedebis 
gamo, aseve sxeulis Semadgeneli nawilakebis moZraobisa da maTi erTmaneTTan 
urTierTqmedebis gamo SeiZleba hqondeT sxvadasxva saxis energia, romelic SesaZlebelia 
gardaiqmnas erTi saxidan meoreSi;
2) sxeulTa sistemis energiis cvlilebas gansazRvravs mis mier (masze gare Zalebis mier) 
muSaobis Sesruleba an/da Tbogadacema, xolo sxeulTa sistemis mier Sesrulebuli 
muSaobis (energiis cvlilebis) siswrafes _ mis  mier ganviTarebuli simZlavre;
3) sxeulTa sistemis energiebisa da maTi  cvlilebis damokidebuleba energiebis 
cvlilebis gamomwvev mizezebTan   SesaZlebelia aRvweroT analizurad, grafikulad, 
diagramebiT, cxrilebiTa da sxva meTodebiT. 
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kompleqsuri davalebis ganxorcielebis etapebi:

I etapi - proeqtis gacnoba/zogadi mimoxilva

moswavleTa orga-
nizebis forma

      swavla - swavlebis meTodebi da strategiebi

 jgufuri TanamSromlobiTi swavleba,  gonebrivi ieriSi (igulisxmeba davalebis  
farglebSi konkretuli sakiTxis/problemis Sesaxeb maqsimalurad 
meti gansxvavebuli azris, ideis Camoyalibeba da gamoTqma, sakiTxis 
gadaWrisadmi SemoqmedebiTi midgoma), diskusia/debatebi, cxrili: 
`vici/minda, vicode/viswavle~, analizi, sinTezi. 

nabiji 1. proeqtis 
wardgena.

maswavlebeli  klass proeqtis Sinaarssa da saswavlo mizans gaacnobs. 
SeniSvna: proeqtis wardgena xdeba mas Semdeg, rac ukve damuSavebu-
lia Semdegi sakiTxebi:
1.1 eleqtromagnituri urTierTqmedeba;
1.2 eleqtruli movlenebi;
1.3 eleqtroskopi. gamtarebi da aragamtarebi;
1.4 eleqtruli muxtis Tvisebebi (muxtis Senaxvis kanoni);
1.5 kulonis kanoni.

proeqtze muSaobis periodSi, paralelurad, moswavleebi gaecnobian 
sakiTxebs:
2.1 eleqtruli veli;
2.4 gamtarebi eleqtrostatikur velSi.

SeniSvna: es aris im minimaluri sakiTxebis CamonaTvali, romel-
sac moswavle aucileblad unda icnobdes imisaTvis, rom proeqtze 
muSaoba SeZlos (ara marto daamzados modeli, aramed axsnas is 
fizikuri movlenebi, romlebic safuZvlad udevs ama Tu im ele-
qtrostatikuri generatoris muSaobis princips). garda im sakiTxe-
bisa, romlebic zemoTaa CamoTvlili da Tavmoyrilia paragrafebSi, 
moswavle unda aseve unda gaecnos:
a) troboeleqtrul efeqts (ix. proeqti #4), romelsac van de graa-
fis generatoris muSaobas efuZneba;
b) eleqtrostatikur induqciis movlenas, romelsac eleqtroforu-
li manqanis moqmedeba efuZneba (§ 2.4). SeniSvna: am sakiTxs moswavlee-
bi mogvianebiT gaecnobian, Tumca gaTvaliswinebulia im vadaSi, 
romelic proeqts eTmoba. 

proeqtis wardgenis dros maswavlebeli:
1. awvdis moswavleebs zogad informacias: ras niSnavs zogadad `gene-
racia~ da ra tipis mowyobilobebs uwodeben generatorebs, rogori 
tipis eleqtruli generatorebi arsebobs, ra aris eleqtrostatiku-
ri generatori, ra tipis eleqtrostatikuri generatorebi arsebobs 
(moswavlis wigni, proeqti#2, damatebiTi informacia: 

http://bitly.ws/rS4U  (zogadi informacia)

http://bitly.ws/pi8r  (video: oto gerikes generatori)

http://bitly.ws/rS6P (video: van de graafis generatori)

http://bitly.ws/rS6M (video: van de graafis generatori)

http://bitly.ws/rS6Q    (video: eleqtroforuli (vimSurstis) manqana)



83

2.
a) aCvenebs eleqtrofors sakuTari xeliT damzadebuls an videoze:
http://bitly.ws/rS6W 
http://bitly.ws/rS6X
b) uxsnis, ra aris eleqtrofori da risTvis gamoiyeneba: eleqtro-
fori _ umartives mowyobilobaa, romelic erTgvari eleqtros-
tatikuri generatoria. misi daxmarebiT martivad da efeqtianad 
SeiZleba eleqtruli muxtis miReba (ix. eleqtroforis Sesaxeb 
damatebiTi informacia da misi damzadebis Sesaxeb instruqcia 
moswavlis wignSi134-e gverdze);
g) eleqtroforis gamoyenebiT muxtavs sxvadasxva sxeulebs. mag., 
Zafze dakidebul folgisgan damzadebul burTulas.

nabiji 2. samuSao 
jgufebis organi-
zeba.

moswavleebi iyofian 4-5-kacian jgufebad. gundebis Semadgenloba 
SeiZleba SeirCes:
a) maswavleblis Sexedulebisamebr an moswavleTa surviliT;
b) SemTxveviTobis principiT (mag., winaswar CayareT yuTSi jgufis 
nomrebi (4-5 cali 1-li, me-2 da a.S. imdeni nomeri, ramdeni jgu-
fis organizebac gaqvT ganzraxuli. sTxoveT moswavleebs, amoiRon 
nomrebi da im magidasTan daikavon adgili, romelzec winaswar mi-
niSnebuli gaqvT jgufis nomeri.

nabiji 3. davaleba 
jgufuri samu
SaosTvis

maswavlebeli jgufebs:

1. aZlevs davalebas: maT unda Caataron martivi eqsperimenti da 
daakvirdnen e.w. `franklinis zarebis~ moqmedebas. maswavlebeli 
jgufebs cdis instruqcias aZlevs, sadac aRwerilia cdis etapebi an 
sTavazobs videos: https://www.youtube.com/watch?v=V987ayurEjo

2. cdis Casatareblad moswavleebs dasWirdebaT eleqtrofori. maT 
Tavad unda daamzadon eleqtrofori. maswavlebeli aZlevs instruq-
cias an miuTiTiTebs wignSi (ix. moswavlis wignSi 134-e gverdze);

3. urigebs cdis Casatareblad da eleqtroforis dasamzadeblad 
saWiro masalebs (masalebi iafia da xelmisawvdomi. ix. moswavlis wi-
gni, gv.134);

TiToeul jgufs cdisTvis dasWirdeba:
1. konservisTvis gankuTvnili liTonis carieli qila (2 cali);
2. dieleqtrikis sadgami an rezinis safeni;
3. abreSumis Zafi;
4. furclebis asakinZi liTonis samagri;
5. fanqari (wvenis sasruti an nayinis joxi).

izolirebulia
ar aris 

izolirebuli
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cdis Catarebis etapebi:
1. moaTavseT qilebi erTmaneTTan axlos, daaxloebiT 1_1,2 sm-is 
daSorebiT;
2. moaTavse erTi qila dieleqtrikis sadgamze imisaTvis, rom izo-
lirebuli iyos samuSao magididan;
3. moaTavse meore qilis Tavze fanqari, romelzec ZafiT rkinis sama-
gria dakidebuli. samagri qilebs Soris unda iyos moqceuli;
4. Seaxe izolirebul qilas damuxtuli eleqtrofori ramdenjerme;
5. daakvirdi rkinis samagris rxeviT moZraobas qilebs Soris da axse-
ni:

a) ra mizeziT irxeva gamtari burTula qilebs Soris;

b) rogor icvleba sistemis (qilebi, burTula) jamuri muxti da siste-
maSi Semavali sxeulebis muxtebi burTulas yoveli rxevisas;

g) rogor miiReba da rogor gardaiqmneba energia sistemaSi (axseni, ra 
fizikur faqtorebzea damokidebuli miRebuli energiis sidide).

nabiji 4. jgufuri 
samuSao-eqsperi-
menti

jgufis wevrebi
1. amzadeben eleqtrofors;

2. atareben cdas: akvirdebian `franklinis zarebis~ moqmedebas. 

nabiji 5. diskusia jgufebi klasis winaSe atareben eqsperiments franklinis zarebze da 
iyeneben TavianT mier damzadebul eleqtrofors.  moswavleTa Soris 
imarTeba diskusia. kiTxva-pasuxis reJimSi dazustdeba im kiTxvebze 
pasuxi, romlebic davalebis farglebSi gaCnda. moswavleebi uziare-
ben erTmaneTs, rogor SeZles/ver SeZles eleqtroforis damzade-
ba, cdis Catareba da sasurveli Sedegis miReba, rogor miiRes/ver 
miiRes muxti eleqtroforiT, ra Secdoma dauSves, ram ganapiroba 
samuSao procesis warmateba da a.S. maswavlebeli aqtiuradaa CarTu-
li diskusiaSi, moswavleebs aZlevs saWiro rCevebs da mimarTulebas. 
moswavleebi xsnian cdis Sedegsac.

SeniSvna: 

•	 am etapze moswavleebi ver SeZleben axsnan, Tu rogor imuxteba 
eleqtrofori (eleqtrostatikuri induqciis movlenas isini mo-
gvianebiT gaecnobian);

•	  am etapze moswavleebs mxolod eleqtroforis Seqmna evalebaT. 
es Zalian martivi da saxaliso xelsawyo daexmarebaT, efeqtianad 
miiRon eleqtruli muxti sxvadasxva eqsperimentebSic. garda amisa, 
moswavleebs ukve eqnebaT damzadebuli erTgvari eleqtrostatiku-
ri generatori, romelsac SemdgomSi gamoiyeneben TavianT kompleq-
sur davalebaSi.

•	moswavleebs ukve arsebul codnaze dayrdnobiT SeuZliaT `fran-
klinis zarebis~ moqmedebis axsna:

https://demos.smu.ca/index.php/demos/e-n-m/171-franklin-s-bells
https://www.youtube.com/watch?v=fEqudsyIWzk
https://www.youtube.com/watch?v=RaKh7ZoLd0M
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nabiji 6. davaleba 
damoukidebeli 
muSaobisTvis

maswavlebeli jgufebs davalebas aZlevs, romelic maT klasgareT, 
damoukideblad unda Seasrulon. maswavlebeli Teams-Si daxurul 
jgufebs qmnis. jgufis wevrebs SesaZlebloba eqnebaT, erTmaneTs 
Teams-Si Sexvdnen, gaaziaron individualurad Sesrulebuli samuSao. 

davaleba 1.  moswavleebma damoukideblad unda moiZion da daamuSaon 
informacia triboeleqtruli efeqtis Sesaxeb (movlena, romelsac isi-
ni faqtobrivad ukve icnoben eleqtruli movlenebidan da romelsac 
efuZneba van de graafis generatoris muSaobis principi).

davalebis Sesasruleblad maswavlebeli moswavleebs damatebiT wya-
roebsac miuTiTebs: mag., moswavlis wigni, proeti#4.
damatebiTi informacia: http://bitly.ws/rS9s
video: http://bitly.ws/rS9B

davaleba 2. moswavleebma unda axsnan eleqtrostatikuri `saTamaSos~ 
moqmedeba (ix. moswavlis wigni, gv. 47-48);

SeniSvna: eleqtrostatikuri `saTamaSos~ moqmedebis principi axsni-
lia cxrilis qvemoT.

                                             II etapi - jgufuri muSaoba proeqtis Sesaval nawilze

moswavleTa or-
ganizebis forma

                                        swavla-swavlebis meTodebi, strategiebi

individualuri;
jgufuri

eleqtronuli swavleba (hibriduli: daswrebuli/distanciuri), jgufu-
ri muSaoba, TanamSromlobiTi swavleba, diskusia/debatebi, deduqciis 
meTodi (zogad codnaze dayrdnobiT axali codnis aRmoCenis logikuri 
procesi), analizi, sinTezi. 

nabiji 1. distan-
ciuri samuSao

samuSaosTvis gankuTvnil vadaSi (3-5 dRe) jgufis TiToeuli wevri 
damoukideblad muSaobs (ecnoba triboeleqtrul efeqts, fiqrobs, 
Tu rogor moqmedebs `eleqtrostatikuri saTamaSo~) da danarCenebs 
uziarebs im informacias, romelsac damoukideblad miagno.  jgufis 
wevrebi msjeloben, ajameben individualurad mopovebul informacias. 

nabiji 2. 

samuSao Sexved
ra pirispir

samuSao Sexvedra klasSi, maswavleblis TandaswrebiT tardeba. 
maswavlebeli moswavleTa jgufebs sTavazobs ramdenime davalebas, ro-
melTagan jgufebi erT-erTs irCeven.  davalebebi modelebis Seqmnasa 
da maTi moqmedebis principis axsnas iTxovs. 
davaleba 1. gerikes eleqtrostatikuri generatoris modelis Seqmna da 
misi moqmedebis principis axsna;
davaleba 2. van de graafis generatoris modelis Seqmna da misi moqme-
debis proncipis axsna;
davaleba 3. eleqtroforuli (vimSurstis) manqanis modelis Seqmna da 
misi moqmedebis principis axsna;
davaleba 4. eleqtrostatikuri `saTamaSos~ modelis Seqmna da misi moq-
medebis principis axsna.
maswavlebeli TiToeuli manqanis moqmedebas gaacnobs (iyenebs saamisod 
videoebs an Tu amis saSualebas saskolo laboratoria iZleva, aCvenebs 
maT. mag., eleqtroforuli manqana xSirad saskolo laboratoriebis 
aRWurvilobaSi Sedis).
van de graafi, video: https://www.youtube.com/watch?v=PboZPDP6wGQ
https://www.youtube.com/watch?v=BmbhU_a7tjs
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 eleqtroforuli (vimSurstis) manqana:
https://www.youtube.com/watch?v=nA4aCd5qFWs
van de graafisa da vimSurstis generatoris agebulebasa da muSaobis 
principze dakvirvebas virtualur laboratoriaSic SeZleben:

 http://bitly.ws/pj5Q                                            http://bitly.ws/pj5J

TiToeuli jgufi irCevs misTvis saintereso davalebas. maswavlebeli 
TiToeul jgufs videoinstruqciebs acnobs, romlebSic naTlad Cans ama 
Tu im tipis manqanis martivi modelis Seqmnis gza.

modelebis SeqmnisTvis saWiro videoinstruqciebi:

gerikes eleqtrostatikuri manqanis modeli: 

http://bitly.ws/pi8r		  http://bitly.ws/pi8u
http://bitly.ws/pi8w		  http://bitly.ws/pi8N

van de graafis generatoris modeli: 

http://bitly.ws/pi9j       http://bitly.ws/pi9n 	http://bitly.ws/pj6S

vimSurstis manqanis modeli: 

http://bitly.ws/pi9N	 http://bitly.ws/pi9W	
http://bitly.ws/pia4	 http://bitly.ws/pia5
eleqtrostatikuri `saTamaSos~ modeli. modelis mTavari nawili `fran-
klinis zarebia~. moswavleebma sakuTari fantaziiT unda Seqmnan `saTama-
So~, romelSic franklinis zarebi sanaxaobriv datvirTvas SeiZens. aseve 
SeiZleba moifiqron, ra praqtikuli gamoyeneba SeiZleba hqondes aseT 
`zarebs~ (mag., cnobilia, rom Tavad franklini aseT `zarebs~ atmosfe-
roSi dagrovili muxtis aRmosaCenad iyenebda da Weqa-quxilis moaxloe-
bas winaswarmetyvelebda:   

https://www.upsbatterycenter.com/blog/how-to-make-franklins-bells/
https://www.youtube.com/watch?v=A84NzLckYmg
https://demos.smu.ca/index.php/demos/e-n-m/171-franklin-s-bells

maswavlebeli jgufebs sTxovs, Seadginon samuSaosTvis saWiro resurse-
bis CamonaTvali da exmareba maT resursebis sworad gansazRvraSi.

maswavlebeli moswavleebs Seaxsenebs usafrTxoebis wesebsac, romlebic 
maT statikur eleqtrobasTan dakavSirebul aqtivobebSi unda daicvan.
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                                        III etapi:  proeqtze muSaoba da proeqtis saboloo produqtis Seqmna.

moswavleTa or-
ganizebis forma

      swavla-swavlebis meTodebi, strategiebi

individualuri;

jgufuri.

eleqtronuli swavleba (hibriduli: daswrebuli/distanciuri), jgu-
furi muSaoba, TanamSromlobiTi swavleba, diskusia/debatebi, dedu-
qciis meTodi (zogad codnaze dayrdnobiT axali codnis aRmoCenis 
logikuri procesi), analizi, sinTezi. 

nabiji 1. distan-
ciuri samuSao 
Sexvedra (Sexve-
drebi).

saklaso sivrceSi Tanaklaselebisa da maswavleblis CarTulobiT 
Catarebuli jgufuri samuSo moswavleebs damoukideblad Sesasrule-
bel davalebas gaumartivebs im TvalsazrisiT, rom maT garkveuli 
warmodgena SeeqmnebaT, rogor unda Seasrulon proeqtis farglebSi 
aRwerili davalebebi.

samuSaosTvis gankuTvnil vadaSi jgufis TiToeuli wevri damoukideb
lad muSaobs da danarCenebs individualurad Sesrulebul samuSaos 
perioduli Sexvedrebisas uziarebs.  jgufis wevrebi msjeloben, 
ajameben individualur namuSevrebs da Tanxmdebian, Tu ra saboloo 
saxiT warmoadgenen Sesrulebul davalebas.

moswavleebi erToblivi muSaobis Sedegad qmnian modelze muSaobis 
gegmasa da prezentacias.

nabiji 2. samuSao 
Sexvedra piris-
pir.

moswavleebi erTmaneTs daswrebul reJimSi xvdebian da TiToeuli maT-
ganis monawileobiT iqmneba proeqtis saboloo produqti - eleqtros-
tatikuri generatoris modeli.

moswavleebi modelis daxmarebiT atareben cdebs da gansazRvraven: 
rogor aris damokidebuli dagrovili muxtis raodenoba (miRebuli 
eleqtruli energia):
a)  droze, ra drois ganmavlobaSic mag., generatoris saxeluri brunavs 
ucvleli siCqariT;
b) gare Zalis mier ganviTarebul simZlavreze (mag., roca generatoris 
saxeluri brunavs erTi da imave drois ganmavlobaSi, oRond gansxvave-
buli siCqariT).
SeniSvna: moswavleebi modelebis Seqmnaze damoukideblad muSaoben, 
Tumca aucilebelia perioduli Sexvedrebi maswavlebelTan, romelic 
maT saWiro rekomendaciebs aZlevs.
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                                                                  IV etapi - Sesrulebuli samuSaos  prezentacia

moswavleTa organizebis 
forma

      swavla-swavlebis meTodebi da strategiebi

 jgufuri, mTeli klasi prezentacia,  diskusia/debatebi. 

samuSaosTvis gankuTvnili vadis amowurvis Semdeg jgufebi Sesrulebul samuSaos 
(prezentacia, modeli) klasSi warmoadgenen. prezentatorebi pasuxoben auditoriis 
kiTxvebs. moswavleebi da maswavlebeli afaseben warmodgenil samuSaos.

prezentaciaSi unda Candes:

1) davalebis mizani (mag., eleqtrostatikuri movlenebis gacnoba, eleqtruli muxtis 
warmoqmnis gansxvavebuli mizezebis gacnoba/axsna, eleqtruli energiis miRebisa da gar-
daqmnis procesis axsna eleqtrostatikur generatorSi);

2) Teoriuli modeli: ra aris eleqtrostatikuri generatori, mizezSedegobrivi kavSiri 
yvela im fizikur movlenasa da mis Tanamdev  process Soris (ra mizeziTaa gamowveuli, ra 
Sedegi mohyveba), romelsac modelis moqmedeba efuZneba (ra mizeziT generirdeba eleq
truli muxtebi da ra Sedegi mohyveba am process).

3) generatorSi mimdinare procesis analizuri aRwera: 

a) rogor miiReba energia generatorSi  da rogor gardaiqmneba erTi saxis energia meore-
Si (mag., meqanikuri eleqtrulad, an piriqiT, franklinis zarebis SemTxvevaSi);

b) riT ganisazRvreba generatorSi miRebuli energia, aris Tu ara damokidebuli gare 
Zalis mier Sesrulebul muSaobaze;

g) rogor aris damokidebuli dagrovili muxtis raodenoba (miRebuli eleqtruli en-
ergia):

* droze, romlis ganmavlobaSic mag., generatoris saxeluri brunavs ucvleli siCqariT;

* gare Zalis mier ganviTarebul simZlavreze (mag., roca generatoris saxeluri brunavs 
erTi da imave drois ganmavlobaSi, oRond gansxvavebuli siCqariT).

4) fizikur modelze muSaobis calkeuli etapebis aRwera da aseve samuSao procesis am-
saxveli fotovideo masala;

5) ra usafrTxoebis wesebi unda davicvaT eleqtrostatikur generatorebTan muSaobi-
sas;

6) yofa-cxovrebasa da teqnikaSi eleqtrostatikuri generatoris gamoyenebis magaliTe-
bi;

7) gamoyenebuli wyaroebi. 

SeniSvna: 

1. kompleqsur davalebaSi fasdeba: a) prezentacia;  b) modeli. 

2. SegiZliaT ixelmZRvaneloT Sefasebis im sqemebiT (ix. Sefasebis sqemis forma #4 
maswavleblis wignSi), romlebic maswavleblis wignSia mocemuli an SeqmnaT sakuTari Sexe-
dulebisamebr, SeafasoT moswavleTa jgufuri samuSao da gaiTvaliswinoT am samuSaoSi 
monawileTa individualuri wvlilic (ix. Sefasebis sqemis forma #5 maswavleblis wignSi).
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`eleqtrostatikuri saTamaSo~ 

SeniSvna: maswavleblis wignSi aRwerili eleqtrostatikuri `saTamaSo~ (sur.1) mcired gan
sxvavdeba im mowyobilobisgan, romelic moswavlis wignSia (gv.48) aRwerili. mag., damatebu-
lia eleqtroskopi, samuSao magidis zedapiri gamtaria.  

1-l suraTze Cans, rogor gadanawildeba muxtebi `saTamaSos~ sxvadasxva detalze mas 
Semdeg, rac minis sfero (1) tyavis budeze (4) xaxuniT daimuxteba.

minis sferoze (1), romelic liTonis sadgamze (2) aragamtari RerZiTaa (3) damagre-
buli, mWidrodaa morgebuli tyavis bude (4). aragamtari saxeluris (5) daxmarebiT 
sfero trialebs da tyavze xaxuniT dadebiTad imuxteba;
1. dadebiTad daimuxteba:
a) liTonis horizontaluri Rero (6), romelic sferos (1) exeba; 
b) Reroze (6) liTonis jaWviT dakidebuli liTonis TefSi (7);
g)  liTonis berketi (8) da mis boloebze gamtar sakidebze dakidebuli `franklinis~ 
liTonis zarebi (9).

dadebiTad daimuxteba aseve  `eleqtroskopi~ (16) 
(sur.1), romlis isari Tavisuflad brunavs damagre-
buli centris garSemo. dadebiTad imuxteba eleq
troskopis isaric da ganizideba eleqtroskopisgan. 
Tu isari gadaxrilia (sur.2), es imis maniSnebelia, 
rom saxeluris trialma Sedegi gamoiRo: muxtebi ga-
calkevda da mowyobiloba daimuxta. isris gadaxris 
kuTxis mixedviT SeiZleba msjeloba, ramdenad didi 
muxti dagrovda `saTamaSoze~. 

2.   uaryofiTad daimuxteba:
a) tyavis bude (2); 
b) budesTan (2) gamtariT (10) SeerTebuli liTonis sadgami (2);
g) samuSao magidis gamtari zedapiri (sur.1) (da Sesabamisad, magidaze moTavsebuli 
liTonis detalebi (ix. moswavlis wignSi, gv. 48, sur. 6):  mag., iseTebi, rogoricaa ma-
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5
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sur. 1

sur. 2
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gidaze moTavsebuli liTonis firfita (11), liTonis sadgamiani gamtari TefSi (12), 
liTonis Sua zari (13), romelic berketze (8) aragamtari ZafiTaa dakidebuli; 
  daakvirdi: Sua zari liTonis firfitas (an magidis gamtar zedapirs) (11) liTonisave 
jaWviT uerTdeba.
 uaryofiTad daimuxteba aseve:
liTonis qveda TefSze (12) moTavsebuli gamtari firfitisgan gamoWrili patara `ka-
cuna~ (15);

ras gamoiwvevs muxtebis aseTi gadanawileba, anu rogor  amoqmeddeba `eleqtrostatikuri 
saTamaSo~?   

me-3 suraTze gamosaxulia  ` mocekvave kacuna~ (15)  (ufro sworad, mas `mfrinav franken
Stains~ uwodebdnen): kacuna, romelic qveda TefSzea moTavsebuli, uaryofiTad daimuxteba 
da ganizideba uaryofiTad damuxtuli TefSisgan (12). axteba zeviT da zeda, dadebiTad 
damuxtul TefSs (7) Seexeba. gadascems mas uaryofiT muxts, daimuxteba dadebiTad da ga-
nizideba misgan. isev qveda TefSisken wava. erTi sityviT, `mocekvave kacuna~  qveda da zeda 
TefSs Soris, zeviT-qveviT, ixtunavebs.  

 `franklinis zarebi~ (sur.4) _ romelTagan ori (9) berketis bo-
loebze gamtar sakidebzea dakidebuli, damuxtulia dadebiTad, 
xolo Sua, romelic uaryofiTad damuxtul magidis zedapirs exeba 
(13) _ uaryofiTad. zarebs Soris abreSumis Zafze dakidebuli 
liTonis patara burTula (14) daiwyebs rxevas sxvadasxva niSniT 
damuxtul zarebs Soris, rac gamoiwvevs zarebis rekvas:

Tu Tavdapirvelad burTula dadebiTad damuxtul zars (9) 
Seexeba, dadebiTad daimuxteba da ganizideba misgan (sur.3). Sua, 
uaryofiTad damuxtuli zari (13) miizidavs dadebiTad damuxtul 
burTulas. burTula Seexeba mas, uaryofiTad daimuxteba da ga-
nizideba misgan da a.S. burTulas yoveli Sejaxebisas ki liTonis 
zarebi xmas gamoscemen...

ase rom, wkrialebs `franklinis zarebi~  da maT ritmul xmaze 
zeviT-qveviT daqris ̀ kacuna~.  es aris is saTamaSo, romelic aocebda 
da amavdroulad arTobda imdroindel sazogadoebas.

sur. 3

sur. 4
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VII.  Sefasebis formebi
SeniSvna: Sefasebis formebi sarekomendacio xasiaTisaa.
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forma #1. saSinao weriTi davalebis Sefaseba

miRwevis donis aRwera
ganmsazRvreli 
Sefaseba

saSinao davaleba srulad aqvs Sesrulebuli. 
namuSevari kargadaa organizebuli: amocanebis amoxsnebi TvalsaCinoa, 
Ria kiTxvebze pasuxebi _ amomwuravi. gaazrebulad pasuxobs saSinao 
davalebasTan dakavSirebul kiTxvebs.

    10  qula

saSinao davalebis umetesi nawili  aqvs Sesrulebuli. 
namuSevari kargadaa organizebuli: amocanebis amoxsnebi TvalsaCinoa, 
Ria kiTxvebze pasuxebi _ amomwuravi. gaazrebulad pasuxobs saSinao 
davalebasTan dakavSirebul kiTxvebs.
aqvs gaugebari sakiTx(eb)i, romelzec aqvs namuSevari, Tumca ar aqvs 
bolomde miyvanili. dasvams gaugebar sakiTx(eb)Tan dakavSirebul 
adekvatur kiTxvebs. 

9  qula

saSinao davaleba nawilobriv aqvs Sesrulebuli. 
namuSevari kargadaa organizebuli: amocanebis amoxsnebi TvalsaCinoa, Ria 
kiTxvebze pasuxebi _ amomwuravi. aqvs gaugebari sakiTxebi, romlebzec 
aqvs namuSevari, Tumca ar aqvs bolomde miyvanili. dasvams gaugebar 
sakiTxebTan dakavSirebul adekvatur SekiTxvebs. pasuxobs davalebasTan 
dakavSirebul kiTxvebs. 

8 qula

saSinao davaleba nawilobriv aqvs Sesrulebuli. namuSevari kargadaa 
organizebuli. amocanebis amoxsnebi TvalsaCinoa. Ria kiTxvebze pasuxebi 
srulia da amomwuravi. SekiTxvebi gaugebar sakiTxebTan mimarTebiT ar 
aqvs Camoyalibebuli, Tumca aRniSnavs, rom davalebis nawili „ver gaigo“.  
davalebis Sesrulebul nawilTan dakavSirebul kiTxvebs pasuxobs.

7 qula

saSinao davalebis mcire nawili aqvs Sesrulebuli. amoxsnebi ar aris 
TvalsaCino. ar uweria mocemulobebi, amoxsna da a.S. Ria kiTxvebze 
pasuxebi aqvs Zalian mokle, ar Cans, ra kiTxvaze pasuxobs. aRniSnavs, rom 
davalebis nawili „ver gaigo“, Tumca SekiTxvebi gaugebar sakiTxebTan 
mimarTebiT ar aqvs Camoyalibebuli. Sesrulebul davalebasTan 
dakavSirebuli SekiTxvebze uWirs  pasuxis gacema.

6 qula

saSinao davalebis mcire nawili aqvs Sesrulebuli. amoxsnebi ar aris 
TvalsaCino. ar uweria mocemulobebi, amoxsna da a.S. Ria kiTxvebze 
pasuxebi aqvs Zalian mokle, ar Cans, ra kiTxvaze pasuxobs. aRniSnavs, rom 
davalebis nawili „ver gaigo“, Tumca  SekiTxvebi gaugebar sakiTxebTan 
mimarTebiT ar aqvs Camoyalibebuli. Sesrulebul davalebasTan 
dakavSirebul damazustebel kiTxvebs  ver pasuxobs.

5-4 qula

saSinao davalebis mcire nawili  aqvs Sesrulebuli, Tumca arasworad. 
davaleba ar aris organizebuli. davalebasTan mimarTebiT SekiTxvebs ver 
ayalibebs. ver pasuxobs davalebasTan dakavSirebul kiTxvebs.

3-2 qula

davaleba gadawerilia an saerTod ar aqvs davaleba Sesrulebuli 1 qula
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  forma #2. sagakveTilo procesSi CarTulobis Sefaseba

miRwevis donis aRwera ganmsazRvreli 
Sefaseba

aqtiuradaa CarTuli sagakveTilo procesSi: usmens auditorias 
(maswavlebels / Tanaklaselebs);
monawileobs maswavleblis mier SeTavazebul aqtivobebSi 
an muSaobs dafasTan, 
an monawileobs diskusiaSi: dasvams gansaxilvel TemasTan dakavSirebul 
gonivrul kiTxvebs, umeteswilad sworad pasuxobs dasmul SekiTxvebs, 
koreqtulad icavs Tavis azrs;
amJRavnebs TemasTan dakavSirebuli sakiTxebis codnas.

9-10 qula

CarTulia sagakveTilo procesSi: usmens auditorias;
monawileobs maswavleblis mier SeTavazebul aqtivobebSi / muSaobs 
dafasTan;
monawileobs diskusiaSi.

7- 8 qula

usmens auditorias;
iSviaTad an ar monawileobs maswavleblis mier SeTavazebul aqtivobebSi/ 
ar muSaobs dafasTan/ ar monawileobs diskusiaSi.
akeTebs Canawerebs _ iwers dafasTan garCeul sakiTxebs.

5- 6 qula

ar usmens auditorias;
ar monawileobs maswavleblis mier SeTavazebul aqtivobebSi/ ar muSaobs 
dafasTan/ ar monawileobs diskusiaSi;
xels ar uSlis sagakveTilo process.
ar akeTebs Canawerebs.

3-4 qula

ar usmens auditorias;
ar monawileobs maswavleblis mier SeTavazebul aqtivobebSi/ ar muSaobs 
dafasTan/ ar monawileobs diskusiaSi;
xels uSlis sagakveTilo process (xSirad wydeba mis gamo sagakveTilo 
procesi).

1-2 qula
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forma #3. damoukidebeli weriTi samuSaos  Sefaseba 

miRwevis donis aRwera ganmsazRvreli 
Sefaseba

	 zustad icavs davalebis Sesrulebis instruqcias (jer muSaobs 
mkacrad individualurad, xolo Semdeg mewyvilesTan erTad ganixi-
lavs Sedegebs);

	 warmoadgens namuSevars dafasTan klasis winaSe;

	 namuSevari organizebulia;

	 problemis gadaWris gza sworia/umoklesia/SemoqmedebiTia;

	 sworad pasuxobs dasmul SekiTxvebs, koreqtulad icavs Tavis azrs;

	 aRniSnavs mewyvilis damsaxurebas davalebis SesrulebaSi; 

	 amJRavnebs TemasTan dakavSirebuli sakiTxebis codnas.

9-10 qula

	 metwilad icavs davalebis Sesrulebis instruqcias (jer muSaobs 
metwilad individualurad, xolo Semdeg mewyvilesTan erTad ga-
nixilavs Sedegebs);

	 warmoadgens namuSevars dafasTan klasis winaSe;

	 namuSevari naklebad organizebulia, aqvs mxolod monaxazi;

	 problemis gadaWris gza sworia, Tumca araoptimaluri.

	 metwilad sworad pasuxobs dasmul SekiTxvebs, koreqtulad icavs 
Tavis azrs;

	 aRniSnavs mewyvilis damsaxurebas davalebis SesrulebaSi; 

	 metwilad amJRavnebs TemasTan dakavSirebuli sakiTxebis codnas.

7- 8 qula

	 ar icavs davalebis Sesrulebis instruqcias (ar muSaobs individu-
alurad, mxolod mewyvilesTan erTad ganixilavs amocanas);

	 akeTebs namuSevris prezentacias dafasTan, mTeli klasis winaSe;

	 namuSevari ar aris organizebuli: fizikuri sidideebis erTeulebi 
ar aqvs gadayvanili erT sistemaSi, ar uweria samuSao formula. 
asrulebs mxolod gamoTvlebs ganyenebul ricxvebze. uSvebs Sec-
domebs, swor Sedegamde misvla uWirs; 

	 uWirs pasuxi dasmul SekiTxvebze da ver icavs Tavis azrs;

	 avlens TemasTan dakavSirebuli sakiTxebis nawilobriv codnas.

5- 6 qula

	 ar icavs davalebis Sesrulebis instruqcias (ar muSaobs 
damoukideblad, Canawerebs akeTebs sxvisi daxmarebiT);

	 ar akeTebs namuSevris prezentacias dafasTan;

	 ver avlens TemasTan dakavSirebuli sakiTxebis codnas. 

	 uWirs pasuxi dasmul SekiTxvebze da ver icavs Tavis azrs.

3-4 qula
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	 ar muSaobs damoukideblad, ar akeTebs Canawerebs, ar aris CarTuli 
mewyvilesTan muSaobaSi;

	 ar monawileobs maswavleblis mier SeTavazebul aqtivobebSi/ ar 
muSaobs dafasTan/ ar monawileobs diskusiaSi;

	 ver pasuxobs dasmul SekiTxvebs;

	 ver avlens TemasTan dakavSirebuli sakiTxebis codnas.

1-2 qula
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forma # 4.  saprezentacio Temis Sefaseba

saprezentacio Temis Sefasebis kriteriumebi     
a) Sinaarsi

1. prezentaciaSi warmodgenili masala SesabamisobaSia gansaxilvel sakiTxTan;  

	 0  	 1              	 2      	 3                          

2. prezentaciaSi warmodgenili masala eyrdnoba mecnierulad swor Tvalsazriss;

	 0   	 1             	 2     	 3                          

3. prezentaciaSi warmodgenili masala siRrmiseuladaa ganxiluli;

	 0             	 1       	 2    	 3         

4. warmodgenili TvalsaCinoeba / eqsperimenti / simulacia Seesabameba Sinaarss;

	 0            	 1        	 2     	 3                                           

5. warmodgenili slaidebi Sinaarsis Sesabamisia. 

	 0     	 1       	 2    	 3                                          

b) wardgenis forma
prezentatori

6.  avlens Tavdajerebulobas, ar kiTxulobs teqsts;
  
	 0            	 1   	 2      	 3        
7.  laparakobs gasagebad da Sedegad damswre sazogadoebas uadvildeba Sinaarsis 

gaazreba;
  
	 0  	 1 	 2   	 3        

8. urTierTobs auditoriasTan efeqtianad;  

	 0        	 1    	 2  	 3        

9. icavs drois limits.

	 0  	 1      	 2   	 3        
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saprezentacio Temis Sefasebis sqema.

maqsimaluri qulaa 27

dagrovili qulebi ganmsazRvreli Sefaseba

1-3 1
4-6 2
7-9 3
10-12 4
13-14 5
15-17 6
18-20 7
21-22 8
23-25 9
26-27 10

SeniSvna: mocemuli sqema individualuri prezentaciis Sefasebas gulisxmobs. 
saWiroebis SemTxvevaSi moargeT jgufur prezentacias, mag., SeafaseT gunduroba:

10. moqmedeben rogorc gundi da ara rogorc calkeuli individebi
  
	 0   	 1    	 2 	 3
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ar monawileobs samuSao procesSi 
da   xels  uSlis mis mimdinareobas.

ar /TiTqmis ar   monawileobs 
samuSao procesSi;

pasiurad monawileobs  samuSao 
procesSi, xSirad mxolod garedan 
akvirdeba mas, Tumca  ar gaurbis 
TanamSromlobas jgufis sxva 
wevrebTan.

aqtiuradaa CarTuli,  misi ideebi  
da unarebi faseulia jgufisTvis,  
Tumca xSirad ar  iTvaliswinebs 
sxvis azrs da  ar TanamSromlobs 
maTTan.

aqtiuradaa CarTuli,  misi ideebi  
da unarebi faseulia jgufisTvis, 
gamokveTili lideria, romelic 
amavdroulad  iTvaliswinebs sxvis 
azrs da TanamSromlobs maTTan.

ar monawileobs prezentaciaSi  da  
xels  uSlis mis mimdinareobas.

ar/TiTqmis ar  monawileobs 
prezentaciaSi; uWrs  sakuTri 
azris Camoyalibeba;  ver iyenebs 
terminebs, ar aris Tavdajerebuli.

monawileobs, Tumca Tavis 
mosazrebas sworad   ver ayalibebs, 
ver iyenebs terminebs.   

  aqtiurad monawileobs, ar 
uWirs azris Camoyalibeba, 
iyenebs terminebs, Tumca xSirad 
gaazrebuli ar aqvs SekiTxvis arsi 
da  naCqarev daskvnebs akeTebs.

aqtiurad monawileobs;  
Tavdajerebulia, saTqmels 
kargad ayalibebs; aqvs gaazrebuli 
pasuxebi dasmul SekiTxvebze 
da gamoirCeva SemoqmedebiTi 
azrovnebiT.

(dagrovili qula / maqsimalur 
qula)  X 100% =  moswavlis Sefaseba

1 2 3 4 5
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ar monawileobs samuSao procesSi 
da   xels  uSlis mis mimdinareobas.

ar /TiTqmis ar   monawileobs 
samuSao procesSi;

pasiurad monawileobs  samuSao 
procesSi, xSirad mxolod garedan 
akvirdeba mas, Tumca  ar gaurbis 
TanamSromlobas jgufis sxva 
wevrebTan.

aqtiuradaa CarTuli,  misi ideebi  
da unarebi faseulia jgufisTvis,  
Tumca xSirad ar  iTvaliswinebs 
sxvis azrs da  ar TanamSromlobs 
maTTan.

aqtiuradaa CarTuli,  misi ideebi  
da unarebi faseulia jgufisTvis, 
gamokveTili lideria, romelic 
amavdroulad  iTvaliswinebs sxvis 
azrs da TanamSromlobs maTTan.

ar monawileobs prezentaciaSi  da  
xels  uSlis mis mimdinareobas.

ar/TiTqmis ar  monawileobs 
prezentaciaSi; uWrs  sakuTri 
azris Camoyalibeba;  ver iyenebs 
terminebs, ar aris Tavdajerebuli.

monawileobs, Tumca Tavis 
mosazrebas sworad   ver ayalibebs, 
ver iyenebs terminebs.   

  aqtiurad monawileobs, ar 
uWirs azris Camoyalibeba, 
iyenebs terminebs, Tumca xSirad 
gaazrebuli ar aqvs SekiTxvis arsi 
da  naCqarev daskvnebs akeTebs.

aqtiurad monawileobs;  
Tavdajerebulia, saTqmels 
kargad ayalibebs; aqvs gaazrebuli 
pasuxebi dasmul SekiTxvebze 
da gamoirCeva SemoqmedebiTi 
azrovnebiT.

(dagrovili qula / maqsimalur 
qula)  X 100% =  moswavlis Sefaseba

1 2 3 4 5

SeniSvna. 
forma #5. jgufur samuSaoSi monawilis individualurad Sefaseba.   

gaiTvaliswineT: formas mxolod sarekomendacio xasiaTi aqvs. miRwevis doneebis 
aRweriloba SegiZliaT SecvaloT Tqveni moswavleebis SesaZleblobebis an samuSaos 
moTxovnebis mixedviT.

SeniSvna:  
a)  ar aris aucilebeli yvela moswavlis ganmsazRvreli niSniT Sefaseba. SegiZliaT, am 
formis mixedviT daweroT rogorc ganmaviTarebeli, ise ganmsazRvreli Sefaseba; 
b) SegiZliaT, SeafasoT mxolod CarTuloba an mxolod prezentaciaSi monawileoba; 
g) sasurvelia, Sefaseba yoveli aqtivobis Semdeg gakeTdes zepirad, magram saboloo  
komentari ganmaviTarebeli Sefasebis saxiT, umjobesia, gakveTilis damTavrebis Semdeg, 
Canawerebis analizis Sedegad daweroT. amas, ra Tqma unda, dro sWirdeba da gakveTilze, 
savaraudod, ar moxerxdeba. Sefasebis Sedegebi meore gakveTilze SegiZliaT, gamoucxadoT 
moswavleebs an eleqtronuli saxiT miawodoT.

 ganmsazRvreli Sefasebis (niSnis)  gamoyvana:

a) moswavlis Sefaseba procentebSi = 
	dagrovili qula	

· 100%
	maqsimaluri qula 

b) procentuli maCvenebeli daamrgvaleT mTel ricxvamde;
g) moswavlis Sefaseba qulebSi :
1 qula -  0-dan  14 % CaTvliT;
2 qula -  15-dan  24 % C;
3 qula -  25-dan  34 % C;
4 qula -  35-dan  44 % C;
5 qula -  45-dan  54 % C;
6 qula -  55-dan  64 % C;
7 qula -  65-dan  74 % C;
8 qula -  75-dan  84 % C;
9 qula -  85-dan  94 % C;
10 qula - 95-dan  100 % C;

SeniSvna: Tu qulebi ise gaqvT ganawilebuli, rogor  mocemul cxrilSia (gv. 98), maSin 
orive kriteriumSi dagrovil qulaTa jami pirdapir mianiSnebs saboloo qulas. 

forma # 6. saklaso kvlevis Sefaseba

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

arasworad ayali
bebs kvlevis mizans, 
ver ayalibebs varauds, 
ver aRwers an araswo-
rad aRwers cdis 
Sedegebs, ver aana-
lizebs Sedegebs, ver 
gamoaqvs daskvnebi.

nawilobriv sworad 
ayalibebs mizans. ayali-
bebs, magram ver asa
buTebs Tavis varauds. 
CamoTvlis kvlevis 
procesis zogierT 
etaps. aRwers cdis 
Sedegs nawilobriv da 
usistemod. nawilobriv 
aanalizebs Sedegebs. 
gamoaqvs nawilobriv 
swori daskvnebi. 

ayalibebs mizans. 
ayalibebs da nawilob
riv asabuTebs Tavis 
varauds. aRwers cdis 
Sedegebs srulad, magram 
usistemod. aanalizebs 
Sedegebs. gamoaqvs Ziri-
Tadad swori daskvnebi. 

srulyofilad 
ayalibebs kvlevis 
mizans, ayalibebs 
da asabuTebs Tavis 
varauds. aRwers cdis 
Sedegebs srulad. 
aanalizebs monace
mebs da gamoaqvs 
srulfasovani das-
kvnebi. SeuZlia SeZe-
nili codnis inter-
pretacia.
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 kvleviTi samuSaos Sefasebis forma #7

kvlevis etapebi
miRwevis doneebis aRweriloba

    0 qula 1  qula 2 qula 3 qula

1. sakvlevi kiTxva ar aqvs Camo
yalibebuli.

kiTxva bun
dovania, mok
lebulia kon
kretikas,  ar 
Seesabameba 
sakvlev Temas.

kiTxva Camoyalibe
bulia arasworad, 
radgan masze pasuxis 
gacema kvlevas ar 
saWiroebs.

kiTxva Camoyali
bebulia sworad, 
masze pasuxis ga
cema moiTxovs 
kvlevas.

2. saWiro informaciis 
gansazRvra/moZieba

ar aqvs mo
Ziebuli.

ar Seesabameba 
sakvlev Temas.

Seesabameba sakvlev 
Temas, Tumca ar 
aris sakmarisi kvle
visTvis.

Seesabameba sak
vlev Temas da 
savsebiT sakmari
sia kvlevisTvis.

3. varaudi, hipoTeza 
_ sakvlev kiTxvaze sa
varaudo, kvlevis win
mswrebi  pasuxi, romlis 
WeSmaritebac cdiT Se
mowmdeba

ar aqvs Camo
yalibebuli.

ar Seesabameba 
sakvlev kiT
xvas.

 Seesabameba sakvlev 
kiTxvas, Tumca misi 
WeSmaritebis dad
gena  cdiT SeuZle
belia.

Seesabameba sak
vlev kiTxvas da 
misi WeSmaritebis 
dadgena SesaZle
belia cdiT.

4. cdis mokle aRwera ar aqvs cdis 
aRwera.

aqvs Zalian 
mokled Camo
yalibebuli, 
bundovania 
cdis mimdi
nareoba/cdis 
Sedegi.

aqvs, Tumca aRwe
raSi ar aris ga
mokveTili cdis 
warmatebulad mim
dinareobis mTavari 
saidumlo“.

aqvs mokled, gasa
gebad Camoyalibe
buli. yuradReba 
gamaxvilebulia  
cdis warmatebiT 
CatarebisTvis 
aucilebel momen
tebze.

5. damoukidebeli 
cvladi- sidide/piroba, 
romelic icvleba cdis 
Catarebis procesSi 
da iwvevs sxva sididis/
pirobis cvlilebas

ar aqvs miTi
Tebuli.

ar aris  kav
SirSi sakvlev 
kiTxvasTan.

SecdomiT aqvs gan
sazRvruli damo
ukidebuli cvla
di/piroba mocemuli 
cdis dros.

sworad aqvs gan
sazRvruli.

6. damokidebuli 
cvladi- sidide/piroba, 
romelic icvleba 
damoukidebeli 
cvladis cvlilebis 
mixedviT

ar aqvs miTi
Tebuli.

ar aris  kav
SirSi sakvlev 
SekiTxvasTan.

SecdomiT aqvs gan
sazRvruli damo
kidebuli cvladi/
piroba mocemuli 
cdis dros.

sworad aqvs gan
sazRvruli.

7. parametri _ 
mocemuli cdis 
ganmavlobaSi mudmivi 
sidide/ucvleli 
piroba

ar aqvs miTi
Tebuli.

ar aris  kav
SirSi sakvlev 
SekiTxvasTan/
cdis mimdina
reobasTan.

SecdomiT aqvs gan
sazRvruli, damoki
debuli/damoukide
beli cvladi moce
muli cdis dros.

sworad aqvs gan
sazRvruli.

8. aRricxuli 
monacemebi /gazomvis 
Sedegebi

ar aqvs aR
ricxuli.

arasworad 
aqvs aRricxu
li. Seusabamoa 
cdis mimdina
reobasTan.

sworad aqvs aRric
xuli. Sesabamisia 
cdis mimdinareo
basTan, magram ara
sakmarisia daskvnis 
gamosatanad.

sworad aqvs aR
ricxuli. Sesaba
misia cdis mimdi
nareobasTan, sak
marisia daskvnis 
gamosatanad.
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9. monacemebis/ 
Sedegebis analizi, 
interpretacia da 
gamotanili daskvnebi

ar aqvs gaa
nalizebuli 
monacemebi. 
ar aqvs gamo
tanili das
kvnebi.

monacemebis 
analizi  da  
gamotani
li daskvnebi 
arasworia.

monacemebis analizi 
sworia, Tumca  das
kvna arasworad aqvs 
Camoyalibebuli an 
ramdenime SesaZlo 
daskvnidan mxolod 
nawili aqvs warmod
genili.  

monacemebis ana
lizi sworia,   
daskvnebi sworad 
aqvs Camoyalibe
buli.

10. pasuxi sakvlev 
kiTxvaze  /saboloo 
daskvna

ar aqvs gace
muli pasuxi 
sakvlev Se
kiTxvaze, ar 
aqvs daskvna 
gamotanili.

pasuxi ar See
sabameba kiT
xvas/saboloo 
daskvna aras
woria. 

pasuxi/saboloo 
daskvna nawilobriv 
pasuxobs sakvlev 
kiTxvas.

pasuxi/saboloo 
daskvna srulad 
pasuxobs  sakvlev 
kiTxvas.

11. dadasturda Tu 
ara Seni hipoTeza? 
Tu ar dadasturda, 
Camoayalibe axali 
hipoTeza

ar aqvs pa
suxi.

SecdomiT aqvs 
gansazRvruli.

upasuxa, rom ` ar 
dadasturda“, mag
ram ar aqvs Camo
yalibebuli axali 
hipoTeza.

upasuxebs, rom 
`dadasturda“

an 
 ar dadasturda“ 
da Camoyalibebu
li aqvs axali hi
poTeza. 

12. TviTSefaseba :
a) ra gamogivida yve
laze kargad kvlevisas ?
b)  ra gamogivida waru
mateblad?
g)  ras Secvlidi kvle
vis procesSi, Tavidan 
rom atarebde kvlevas?

ar aqvs gake
Tebuli.

pasuxi ga
cemuli aqvs 
mxolod erT 
kiTxvaze.

pasuxi gacemuli
aqvs mxolod or 
kiTxvaze.

pasuxi gacemuli 
aqvs samive kiT
xvaze.

SeniSvna: 
a) Sefasebis formas sarekomendacio xasiaTi aqvs;
b) Sefasebis kriteriumebi da miRwevis donis aRweriloba SegiZliaT, SecvaloT kvlevisTvis 

saWiro etapebisa da saswavlo miznebis mixedviT.
g) Sefasebis forma dagexmarebaT ara marto  moswavlis ganmaviTarebel, aramed  ganmsaz

Rvrel SefasebaSic.
	sul 12 etapia. TiToeuli etapis SefasebisTvis gaTvaliswinebulia maqsimaluri 3 qula.
	kvleviTi samuSaos SefasebisTvis maqsimaluri qulaa 12 . 3 = 36
	am nimuSis mixedviT, moswavlem daagrova 34 qula.

	ganmsazRvreli Sefaseba ase gamoiTvleba: 
34

36
 ∙ 100%  ≈  94 %. e.i. saboloo Sefasebaa  

9 qula.

	niSnis gamoyvanis wesi esg-s mixedviT ix. gv. 99-ze.

gaiTvaliswineT:
a) imis mixedviT, Tu ra iyo saswavlo mizani, SesaZlebelia, Sefasdes kvlevis calkeuli etapi 

da ara mTlianad kvleviTi samuSao. mag., Tu maswavleblis mizania, rom moswavlem sak
vlevi SekiTxvis Camoyalibeba SeZlos, maSin Sefasdeba mxolod is etapi, romelzec Se
kiTxvis formulireba xdeba, anu mxolod 1-li etapi (ix. angariSis forma). Tu miznad 
gaqvT, rom moswavlem SeZlos damoukidebeli da damokidebuli cvladebis sworad gan
sazRvra, maSin Sefasdeba mxolod me-5 da me-6 etapebi.

b) Tu kvleviTi samuSao ramdenime eqsperiments moicavs, angariSi unda daiweros TiToeu
li eqsperimentis msvlelobisa da Sedegebis mixedviT. calkeuli eqsperimentis msvle
loba Sefasdeba yvela etapis mixedviT (ix. SeniSvnebSi) da saboloo ganmsazRvreli Se
faseba maTi saSualo ariTmetikuliT gamoiTvleba.
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kvleviTi samuSaos prezentaciis Sefasebis forma #8

moswavlis gvari, saxeli ....................................................... 	 klasi  .............   TariRi ..............
 
saprezentacio Tema  ....................................................................................................

Sefasebis  
kriteriumi

miRwevis doneebis aRweriloba

1 qula 2 qula 3 qula 4 qula

1. Sinaarsis Sesa
bamisoba sapre
zentacio Temas
Tan

prezentaciis 
Sinaarsi ar 
Seesabameba Temas.

prezentaciis Si
naarsi nawilob
riv Seesabameba 
Temas.

prezentaciis Si
naarsi metwilad 
Seesabameba Temas.

prezentaciis 
Sinaarsi sru
liad Seesabame
ba Temas.

2. sakiTxis codna/
gaazreba

moswavlis mier 
gadmocemuli in
formacia bundo
vania; 
mosazrebebi ar 
aris gamyarebuli 
faqtebiT, ar ey
rdnoba mecnieru
lad swor Tval
sazriss
 
moswavles uWirs 
saTqmelis saku
Tari sityvebiT 
gadmocema da das
mul kiTxvebze 
pasuxis gacema.

moswavlis mier 
gadmocemu
li informacia 
nawilobriv gasa
gebia; 
zogierTi mosaz
reba gamyarebu
lia faqtebiT. 
nawili ki ar ey
rdnoba mecnieru
lad swor Tval
sazriss 

moswavle axer
xebs saTqmelis 
nawilis sakuTari 
sityvebiT gadmo
cemas da zogierT 
kiTxvaze pasuxis 
gacemas.

moswavlis mier 
gadmocemu
li informacia 
umeteswilad ga
sagebia;
mosazrebebis 
umetesoba gamya
rebulia faqte
biT da eyrdnoba 
mecnierulad 
swor Tvalsaz
riss 
 
moswavle axerxebs 
saTqmelis Ziri
Tadi nawilis sa
kuTari sityvebiT 
gadmocemas da 
dasmuli kiTxve
bis umetesobaze 
pasuxis gacemas.

moswavlis mier 
gadmocemuli 
informacia 
sruliad gasa
gebia;
yvela mosazre
ba gamyarebulia 
faqtebiT, ey
rdnoba mecnie
rulad swor 
Tvalsazriss 

moswavle kar
gad axerxebs 
saTqmelis saku
Tari sityvebiT 
gadmocemas da 
sworad pasu
xobs yvela das
mul kiTxvas.

 
3. informaciis 
organizebuloba/
logikuri kavSiri 
sakiTxebs Soris

warmodgenil in
formaciaSi ar 
aris gamokveTili 
Sesavali da/an 
daskvniTi nawili; 
ar Cans logikuri 
kavSiri sakiTxebs 
Soris.

warmodgenil 
informacia
Si nawilobriv 
gamokveTilia 
Sesavali da/an 
daskvniTi nawili; 
nawilobriv lo
gikuria kavSiri 
sakiTxebs Soris.

warmodgenil 
informacia
Si gamokveTilia 
Sesavali da/an 
daskvniTi nawili; 
ZiriTadad, logi
kuria kavSiri sa
kiTxebs Soris.

warmodgenil 
informacia
Si mkafiod 
gamokveTilia 
Sesavali da/an 
daskvniTi na
wili; sruliad 
logikuria kav
Siri sakiTxebs 
Soris.
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4. kontaqti au
ditoriasTan da 
saubris manera 

moswavle kiT
xulobs mTlian 
teqsts slaidebi
dan/furclidan 
da ar amyarebs 
TvaliT kontaqts 
auditoriasTan; 
saubrisas xSirad 
akeTebs xangrZliv 
pauzebs an xSirad 
iyenebs saubris 
Semavsebel iseT 
sityvebs, rogo
ricaa „isa“, „ra 
hqvia“ da sxv.

moswavle xSi
rad kiTxulobs 
teqsts slaide
bidan, furcli
dan da zogjer 
amyarebs TvaliT 
kontaqts audi
toriasTan; 
saubrisas zog
jer akeTebs xan
grZliv pauzebs 
da iyenebs saub
ris Semavsebel  
sityvebs. 

moswavle iSvia
Tad kiTxulobs 
teqsts slaide
bidan da umetes
wilad amyarebs 
TvaliT kontaqts 
auditoriasTan; 
saubrisas iS
viaTad akeTebs 
xangrZliv pau
zebs da iSviaTad 
iyenebs saubris 
Semavsebel sit
yvebs. 

moswavle mxo
lod Tvals 
avlebs teqsts 
slaidebidan da 
mudmivad amya
rebs TvaliT 
kontaqts audi
toriasTan; 
saubrisas ar 
akeTebs xan
grZliv pauzebs 
da ar iyenebs 
saubris Semav
sebel  sit
yvebs. 

5. wardgenis for
mebi

moswavle war
moadgens zepir 
prezentacias, 
ar iyenebs arc 
flipCarts da 
arc eleqtronul 
formats; 
 
ar warmoadgens 
foto-videomasa
las, ar atarebs 
sademonstracio 
eqsperiments.

moswavle war
moadgens zepir 
prezentacias/
prezentacias 
flipCartze; 
 
 warmoadgens fo
to-videomasalas 
an atarebs sade
monstracio eq
speriments.

moswavle war
moadgens zepir 
prezentacias/
prezentacias 
flipCartze; war
moadgens foto-
videomasalas da 
atarebs sademon
stracio eqsperi
ments 
an  
moswavle war
moadgens  prezen
tacias eleqtro
nul formatSi; 
warmoadgens fo
to-videomasalas 
an atarebs sade
monstracio eq
speriments.

moswavle war
moadgens  pre
zentacias 
eleqtronul 
formatSi; 
warmoadgens 
foto-video
masalas da 
atarebs sade
monstracio eq
speriments.

 
SeniSvna:  
a) Sefasebis rubrikas sarekomendacio xasiaTi aqvs. 
b) Sefasebis kriteriumebi da miRwevis donis aRweriloba SegiZliaT, SecvaloT saswavlo 
miznebis mixedviT. 
g) Sefasebis rubrika dagexmarebaT ara marto  moswavlis ganmaviTarebel SefasebaSi, ara
med  imaSic, rom moswavles ganmsazRvreli Sefasebac dauweroT.
	sul 5 kriteriumia. TiToeuli kriteriumis SefasebisTvis maqsimaluri qulaa 4.
	prezentaciis SefasebisTvis maqsimaluri qulaa 5 . 4 = 20
	mag., moswavlis mier dagrovili qulaa 17.
	 ganmsazRvreli Sefaseba ase gamoiTvleba: 

17

20
 ∙ 100% = 85 %. e.i.  saboloo Sefasebaa 

9 qula (ix. niSnis gamoyvanis wesi, gv. 99)

gaiTvaliswineT: 
mniSvnelovania, rom  moswavlem winaswar icodes yvela is kriteriumi, romlis mixed

viTac misi prezentacia Sefasdeba. 

rekomendacia: amobeWdeT da gaakariT saklaso oTaxSi. sasurvelia, daurigoT mos
wavleebs amobeWdili saxiT.
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VIII. pasuxebi paragrafebSi mocemul kiTxvebze, amocanebis 
amoxsnebi da eqsperimentebis savaraudo Sedegebi.

damatebiTi masala maswavleblebisTvis
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Tavi I. eleqtruli movlenebi

1.1. eleqtromagnituri urTierTqmedeba

gv.14

1

...Sihalienis mTis maxloblad Sveuli vertikaluri mdebareobidan mTisken 
ixreboda... rogor fiqrob, ra iyo amis mizezi? romeli tipis urTierTqmedebiT 
iyo gamowveuli eqsperimentis Sedegi (gaixsene: sul oTxi tipis fundamenturi 
urTierTqmedebaa cnobili bunebaSi).
pas.: mizezi iyo mTis miziduloba. eqsperimentis Sedegi gamowveulia gravitaciuli 
urTierTqmedebiT.

gv.14

cda I
I cdis Sedegi: Tavdapirvelad qaRaldis zolsa da Reros Soris urTierTqmedeba 
ar SeiniSneba, magram furcelze Reros ramdenjerme gasmis Semdeg zoli Reros 
mier miizideba. es xaxunis (Sexebis) Sedegad daeleqtroebul sxeulebs Soris 
eleqtromagnituri urTierTqmedebaa.

gv.14 

cda II
II cdis Sedegi: Tavdapirvelad zolebs Soris urTierTqmedeba ar SeiniSneba. 
maTze Reros ramdenjerme gasmis Semdeg zolebi erTmaneTisgan ganizideba (isini 
erTnairniSniani muxtiT daimuxteba), xolo Reros mier miizideba (Rero da zolebi 
sxvadasxvaniSniani muxtiTaa damuxtuli). 

gv.17 

2
rogor fiqrob, ra Zalebi akavebs birTvSi protonebsa da neitronebs? SeiZleba Tu 
ara, rom es Zalebi iyos: a) gravitaciuli bunebis? ratom?   b) eleqtromagnituri? 
ratom?
pas.: atomis birTvi mdgradi sistemaa, romlis daSlac sakmaod rTulia. Zalebi, 
romlebic subatomur nawilakebs Soris moqmedebs, ar SeiZleba iyos: 
a) gravitaciuli. radgan nawilakTa masebi Zalian mcirea, maT Soris gravitaciuli 
miziduloba imdenad sustia, rom ver uzrunvelyofs birTvis mdgradobas.
b) eleqtromagnituri. radgan aseT SemTxvevaSi dadebiTad damuxtuli protonebi 
ganizidaven erTmaneTs. 
birTvSi Semaval yvela nawilaks Soris birTvuli Zalebi moqmedebs (Zlieri 
urTierTqmedeba). es Zalebi sididiT mniSvnelovnad aRemateba protonebs Soris 
moqmed ganzidvis eleqtromagnitur Zalebs, ris gamoc birTvi kolosalur 
simkvrivemdea SekumSuli. gamoTvlilia, rom aseTi simkvrivis nivTierebis 1 sm3  
moculobis masa 1,3 . 1011

 kg-ia.
? ra akavebs eleqtronebs birTvis garSemo wriul orbitebze? ratom ar wydebian 
isini birTvs?
pas.: birTvSi Semavali protonebi miizidaven eleqtronebs da aRiZvreba 
centriskenuli Zala, romelic `aiZulebs~ eleqtronebs, birTvis garSemo wriul 
orbitebze imoZraon.
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1.2 eleqtruli movlenebi

gv.19 

cda I
I cdis Sedegi: damuxtuli savarcxeli miizidavs qaRaldis nakuwebs da wylis Wavls.

gv.20 

1
1. minis joxis abreSumis qsovilTan xaxunisas minis joxi dadebiTad imuxteba (sur. 5). 
axseni minis joxis daeleqtroebis meqanizmi. rogor daimuxteba am dros abreSumis 
qsovili? ratom?
pas.:  radgan abreSumze xaxunisas minis joxi dadebiTad imuxteba, es imas niSnavs, 
rom abreSumis atombirTvebi gacilebiT ufro Zlierad izidavs eleqtronebs. 
amitom eleqtronebi minis joxidan abreSumze gadadis. joxze eleqtronebis (anu 
uaryofiTi muxtis) danaklisi Seiqmneba da is dadebiTad daimuxteba, abreSumze 
ki Warbi uaryofiTi muxti grovdeba da, Sesabamisad, igi uaryofiTad imuxteba.

2. ebonitis joxis Salis qsovilTan an bewvTan xaxunisas ebonitis joxi uaryofiTad  
imuxteba.
axseni ebonitis joxis daeleqtroebis meqanizmi. rogor daimuxteba am dros Salis 
qsovili? ratom? 
pas.:  radgan bewvze xaxunisas ebonitis joxi uaryofiTad imuxteba, es imas niSnavs, 
rom joxis atombirTvebi gacilebiT ufro Zlierad izidavs eleqtronebs da amitom 
eleqtronebi bewvidan joxze gadadis. bewvze eleqtronebis (anu uaryofiTi muxtis) 
danaklisi Seiqmneba da igi dadebiTad daimuxteba.  

gv.21

cda II
II cdis Sedegi: ebonitis joxi Salis qsovilze xaxuniT uaryofiTi niSniT imuxteba. 
roca ebonitis uaryofiTad damuxtul joxs masras SevaxebT, joxidan Warbi 
eleqtronebi masraze gadadis, masrac uaryofiTad daimuxteba da ganizideba 
uaryofiTad damuxtuli joxisgan, rac imas niSnavs, rom erTnairniSniani muxtiT 
daeleqtroebuli sxeulebi ganizideba.
Tu uaryofiTad damuxtul masras Salis qsovils mivuaxloebT, qsovili masras 
miizidavs, radgan Salis qsovili joxze xaxunis Sedegad dadebiTadaa damuxtuli. 
rac imas niSnavs, rom sxvadasxvaniSniani muxtiT daeleqtroebuli sxeulebi 
miizideba.
ori sxeulis erTmaneTze xaxunisas orive maTgani imuxteba. maTi muxtebi sapirispiro 
niSnisaa: erTi gascems eleqtronebs da dadebiTad daimuxteba, meore miierTebs 
eleqtronebs da uaryofiTad daimuxteba.

gv.21 

cda III
III cdis Sedegi: ebonitis joxi Salis qsovilze xaxuniT uaryofiTi niSniT imuxteba. 
Tu joxs masrebs SevaxebT, masrebic uaryofiTad daimuxteba, erTmaneTTan 
miaxloebisas ki erTnairi niSnis muxtiT damuxtuli masrebi ganizideba.
daskvna: erTnairniSniani muxtiT daeleqtroebuli sxeulebi ganizideba.



108

gv.22

cda IV
IV cdis Sedegi: ebonitis joxi Salis qsovilze xaxuniT uaryofiTi niSniT imuxteba, 
minis joxi ki abreSumis qsovilze xaxuniT dadebiTi niSniT imuxteba. Tu ebonitis 
joxs erT masras SevaxebT, xolo minis joxs _ meores, masrebi sxvadasxvaniSniani 
muxtiT daimuxteba: pirveli _ uaryofiTad, meore ki _ dadebiTad, erTmaneTTan 
miaxloebisas ki sxvadasxva niSnis muxtiT damuxtuli masrebi miizideba.
daskvna: sxvadasxvaniSniani muxtiT daeleqtroebuli sxeulebi ganizideba.

1.3 eleqtroskopi. gamtarebi da aragamtarebi

gv.23

cda I
I cdis Sedegi: Tu  qilas SevaxebT buSts, romelic
a) daumuxtavia, qilis gasaxsnelze damagrebuli qaRaldis an folgisgan gamoWrili 
firfitebi ar gaiSleba;
b) daeleqtroebulia Tmaze xaxuniT, firfitebi gaiSleba;

gv.26

1
a)   Tu liTonis Reros plastmasiT CavanacvlebT,  maSin eleqtroskopi Tavis 
funqcias dakargavs: damuxtuli sxeulis RerosTan Sexebisas Reroze gadasuli 
muxti furclebze ar gadava da, Sesabamisad, furclebi ar gaiSleba. amitom sxeulze 
muxtis aRmoCenas ver SevZlebT.  
b) Tu liTonis Rero korpusisgan dieleqtrikis sacobiT izolirebuli ar iqneba, 
Reroze gadasuli muxti korpuss gadaecema:
Tu liTonis korpusi sxva gamtarebisgan izolirebuli ar aris, eleqtroskopi 
ganimuxteba;
Tu izolirebulia, maSin muxtis didi nawili Rerodan korpusze gadava da 
eleqtroskopis furclebi SeiZleba mcired gaiSalos (an SeiZleba arc gaiSalos), 
rac sxeulis muxtis sidideze araswor warmodgenas Segviqmnis.

1.4 eleqtruli muxtis Tvisebebi

gv.31

1  
pas.: benzinmzidis kedelTan xaxunisas benzini imuxteba. afeTqebis saSiSroebis 
Tavidan asacileblad  liTonis jaWvs kideben, romlis meore bolo miwis zedapirs 
exeba. es damiwebis erTgvari saSualebaa: benzinSi dagrovili statikuri muxtebi 
jaWvis gavliT miwaSi gadava da cisterna ganimuxteba.

gv.32 

2 
1. eqsperimentebis Sedegebis damuSavebisas erTma moswavlem gamoTvlebSi 8 . 10-20k-
is toli sakvlevi muxti miiRo, meorem _ 2,4 . 10-20k, xolo mesamem _ (_2,4 . 10-18) k. 
romelma dauSves gamoTvlebSi Secdoma?
pas.: Secdoma dauSva pirvelma da meore moswavlem:  8 . 10-20 k da 2,4 . 10-20 k muxtebi 
elementaruli muxtis (e = 1,6 . 10-19 k-is) jeradi ricxvebi ar aris.
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2. ra raodenobis elementarul muxts Seesabameba 1 k eleqtruli muxti?
pas.:  n = 1/ (1,6 . 10-19 ) = 0,625 . 1019 = 6,25 . 1018

gv.33

3 
wvimis wveTi, romelsac + 6,72 .10-17k muxti hqonda, SeerTda wveTTan, romlis muxti   
_10,08 . 10-17k-is tolia. rogori iqneba SeerTebis Sedegad miRebuli wveTis muxti? 
ramdeni zedmeti eleqtroni iqneba aseT wveTze?
pas.: miRebuli wveTis muxti iqneba (6,72  + ( _10,08)) . 10-17 = _3,36 . 10-17 (k);
wveTze eleqtronebis raodenoba: n = |q | /e =  (3,36 . 10-17) / (1,6 . 10-19 )= 210.  

gv.34

5
1.   

burTulebis muxtebi Sexebamde: muxtebis moduli Sexebis Semdeg:

a erTnairniSniania; erTis moduli gaizrdeba, meoris 

Semcirdeba.

b sxvadasxvaniSniania; calsaxad ar ganisazRvreba.

g erTnairia moduliT da niSniT; ar Seicvleba.

d moduliT tolia da niSniT sapirispiro. 0-is toli gaxdeba. burTulebi ga-

neitraldeba.

2.  
pas.: orive burTulis sawyisi jamuri muxti tolia 2q + (_ 5 q) = _ 3q. burTulebi 
miizideba, radgan isini sxvadasxvaniSniania. Sexebis Semdeg jamuri muxti oriveze 
erTnairad gadanawildeba (radgan orive burTula erTnairia). TiToeuli burTulis 
muxti Sexebisa da gacalkevebis Semdeg (_1,5q)-is toli gaxdeba da burTulebi 
ganizideba (maTi muxtebi erTnairniSniania). 

1.5 kulonis kanoni

gv.35 

1
dafiqrdi:
ra saWiro iyo kulonis cdaSi B burTula?
pas.: B  burTula A burTulis sapirwonea: gamoiyeneboda minis Reros 
gasawonasworeblad.
rogor Seicvleboda eqsperimentis Sedegi, Tu kuloni A da C burTulebs 
sxvadasxvaniSnian muxts  mianiWebda? rogor aisaxeboda es cvlileba kulonis 
daskvnaze?
pas.: Tu kuloni A da C burTulebs sxvadasxvaniSnian muxts  mianiWebda,  burTulebi 
ganzidvis nacvlad, erTmaneTs miizidavda, rac eqsperimentis Sedegs ar Secvlida.
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gv.36

2
dafiqrdi:
SeiZleba Tu ara, rom wertilovnad CaiTvalos muxti, romelic gadanawilebulia 
im sferos zedapirze, romlis diametri 1 m-ia, xolo manZili, romliTac sfero 
meore iseTive damuxtuli sferosganaa daSorebuli, aris:  a) 1 m;    b) 1 km.
pas.: a) ar SeiZleba; b) SeiZleba.

gv.37 

3
1. gamoTvale:
a) or damuxtul sxeuls Soris urTierTqmedebis kulonuri Zalis moduli, Tu 
TiToeuli muxtis absoluturi sidide 1 k-is tolia, xolo maT Soris manZili 1 
km-ia;
pas: F = kq2/r2 = (9∙109 ∙12) /10002 = 9000 (n).
b) Zalis moduli, romliTac dedamiwa zedapiris maxloblad moTavsebul 1 t 
masis sxeuls izidavs.

pas.: F = mg ≈ 9800 (n).

2. Seadare erTmaneTs Sen mier gamoTvlili Zalebis modulebi. Seecade, warmoidgino, 
ramdenad didia im kulonuri Zalis moduli, romliTac 1 km-iT daSorebuli ori, 1 
k-is toli, muxti urTierTqmedebs da Seafase:  Seni azriT, ramdenad didi muxtia 
1 kuloni muxti?
pas.: 1 kuloni Zalian didi muxtia. ori, 1 k-is toli, muxti 1 km manZilze daaxloebiT 
iseTive ZaliT urTierTqmedebs (ganizidavs erTmaneTs), rogoriTac dedamiwa 
izidavs 1 tona masis sxeuls. SeuZlebelia, mcire zomis sxeuls gadavceT 1 k muxti 
(es 6,25.1018 cali protonis an eleqtronis muxtia): erTmaneTis ganzidvis gamo 
damuxtuli nawilakebi sxeulze ver gaCerdeba. bunebaSi ar arsebobs Zala, romelsac 
aseT SemTxvevaSi SeuZlia kulonuri ganzidvis gawonasworeba. Tumca 1 k muxtis 
amoZraveba gamtarSi siZneles ar warmoadgens: 100 vt simZlavris naTuraSi 100 v 
Zabvis dros gadis deni, romelic 1 amperis tolia. am dros gamtaris ganivkveTSi 
1 wm-Si 1 kuloni muxti gadis.

gv.38 

4
dafiqrdi:
ra msgavseba da gansxvavebaa niutonis msoflio mizidulobis kanonsa da kulonis 
kanons Soris?
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msgavseba da gansxvaveba msoflio mizidulobis kanonsa da   kulonis kanons Soris  

  msgavseba msoflio mizidulobis kanonsa da kulonis kanons Soris  

msoflio mizidulobis kanoni  kulonis kanoni  

Seqmnilia nivTieri wertilebisTvis: manZi-

li sxeulebs Soris gacilebiT aRemateba 

maT zomebs

Seqmnilia wertilovani muxtebisTvis: 

manZili muxtebs Soris gacilebiT metia 

maT zomebze (burTulebis SemTxvevaSi, maT 

radiusze)

masa (igive gravitaciuli muxti) skalaruli 

fizikuri sididea, romelic gansazRvravs 

gravitaciuli urTierTqmedebis Zalas da 

damuxtul sxeulebs Soris urTierTqmede-

bis Zalis moduls maT Soris manZilTan akav-

Sirebs.

eleqtruli muxti skalaruli fizikuri si-

didea, romelic gansazRvravs eleqtromagni-

turi urTierTqmedebis Zalas da damuxtul 

sxeulebs Soris urTierTqmedebis Zalis mo-

duls maT Soris manZilTan akavSirebs.

gravitaciuli Zalis moduli:

a) pirdapirproporciulia urTierTmoqmed 

sxeulTa masebis namravlisa;

b) ukuproporciulia sxeulTa centrebs So-

ris manZilis kvadratisa.

kulonis Zalis moduli:

a) pirdapirproporciulia urTierTmoqmedi 

muxtebis modulTa namravlisa;

b) ukuproporciulia muxtebs Soris manZilis 

kvadratisa.

gravitaciuli urTierTqmedeba niutonis 

III kanons emorCileba: sxeulebi erTmaneTze 

moqmedebs moduliT toli da sawinaaRmdegod 

mimarTuli ZalebiT.

kulonuri urTierTqmedeba niutonis III 

kanons emorCileba: muxtebi erTmaneTze moq-

medebs moduliT toli da sawinaaRmdegod mi-

marTuli ZalebiT.

gravitaciuli Zala centruli Zalaa: sxeule-

bis centrebis SemaerTebeli  wrfis gaswvrivaa 

mimarTuli.

kulonuri Zala centruli Zalaa: muxtebis 

(maTi centrebis) SemaerTebeli  wrfis gaswvri-

vaa mimarTuli da Zalis mimarTuleba imis 

mixedviT ganisazRvreba, muxtebi erTnair-

niSniania Tu sxvadasxvaniSniani.

G gravitaciuli mudmiva - proporciulobis 

koeficientia niutonis msoflio mizidu-

lobis kanonSi. G ricxobrivad gviCvenebs im 

gravitaciuli Zalis moduls, romliTac 1 kg 

masis ori sxeuli urTierTmiizideba maSin, 

roca maT masaTa centrebs Soris manZili 

1 m-ia.

k  - proporciulobis koeficientia kulonis 

kanonSi. k ricxobrivad gviCvenebs im kulo-

nuri Zalis moduls, romliTac 1 k muxtebi 

urTierTqmedebs maSin, roca maT centrebs 

Soris manZili 1 m-ia.

gravitaciuli urTierTqmedebisTvis ga-

remos mniSvneloba ar aqvs. gravitaciuli 

urTierTqmedebisgan ekranireba (misi zemoq-

medebisgan dacva) SeuZlebelia.

kulonuri urTierTqmedebisTvis garemos 

mniSvneloba aqvs: garemoSi (haerSi, wyal-

Si, zeTSi da a.S.) kulonuri Zala mcirdeba 

vakuumTan SedarebiT. eleqtruli zemoqme-

debisgan ekranireba SesaZlebelia (mag., fa-

radeis galiis daxmarebiT, Tumca am sakiTxs 

moswavleebi SedarebiT gvian gaecnobian).

SeniSvna: gravitaciuli da kulonuri Zala, orive konservatuli Zalaa. maT mier 

Sesrulebuli muSaoba ar aris damokidebuli sxeulis (muxtis) traeqtoriaze. 

damokidebulia sxeulis (muxtis) sawyis da saboloo mdebareobaze nulovani donis mimarT.
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gansxvaveba msoflio mizidulobis kanonsa da   kulonis kanons Soris  

msoflio mizidulobis kanoni  kulonis kanoni  

masa (gravitaciuli muxti) yovelTvis 

dadebiTi sididea.

muxti orgvaria: dadebiTi da uaryofiTi.

gravitaciuli urTierTqmedeba mizidvis 

saxiT vlindeba.

imis gamo, rom muxti orgvaria, kulonuri ur-

TierTqmedeba vlindeba rogorc mizidvis, ise 

ganzidvis saxiT. 

gravitaciuli urTierTqmedebisTvis 

garemos mniSvneloba ar aqvs. gravitaciu-

li urTierTqmedebisgan ekranireba (misi 

zemoqmedebisgan dacva) SeuZlebelia.

kulonuri urTierTqmedebisTvis garemos mniSv-

neloba aqvs: garemoSi (haerSi, wyalSi, zeTSi 

da a.S.) kulonuri Zala mcirdeba vakuumTan 

SedarebiT. eleqtruli zemoqmedebisgan ekra-

nireba SesaZlebelia (mag., faradeis galiis 

daxmarebiT, Tumca am sakiTxs moswavleebi Se-

darebiT gvian gaecnobian).

imis gamo, rom gravitaciuli mudmivas 

ricxviTi mniSvneloba gacilebiT mcirea, 

vidre k-si kulonis kanonSi, gravitaciu-

li Zala gacilebiT susti Zalaa, vidre 

kulonuri.

muxtebs Soris msoflio mizidulobis Zala mo-

duliT gacilebiT sustia, vidre kulonuri Zala. 

mag., eleqtronsa da protons Soris kulonu-

riurTierTqmedebis Zala moduliT  ≈ 2,27.1039-

jer aRemateba maT Soris gravitaciuli ur-

TierTqmedebis Zalas.

1.6 fizika amocanebSi: kulonis kanoni

gv.40

1 

burTulebis muxtebi Sexebamde urTierTqmedebis Zalis moduli Sexebis Semdeg:

a erTnairniSniania, erTi muxtis mo-

duli α-jer metia meorisaze.

gaizrdeba.

b sxvadasxvaniSniani da erTi muxtis 

moduli α-jer metia meorisaze.

calsaxad ar ganisazRvreba.

g erTnairia moduliT da niSniT. ar Seicvleba.

d moduliT tolia da niSniT sapiris-
piro. 

0-is toli gaxdeba. burTulebi ganeitral-
deba.
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gv.42

gamosaxe q
3
 muxtze (ix. me-2 amocana) danarCeni muxtebis mxridan moqmedi Zalebi 

naxazze. gansazRvre am ZalTa tolqmedi. 

q1
F2,3

r3,1 r2,3

r2,1

F1,3

q3 q2

_ + +

daakvirdi naxazs: q
3
 muxtze moqmedebs:

q
2
  muxtis mxridan ganzidvis  F2,3  Zala;  q

1
  muxtis mxridan mizidvis  F1,3  Zala.

ZalTa superpoziciis principidan gamomdinare, q
3
 muxtze moqmedi Zalebis 

tolqmedi Zala 

 F3 = F2,3 +  F1,3  

 F2,3  da  F1,3  erTi wrfis gaswvriv erT mxares mimarTuli Zalebia, amitom maTi 

tolqmedis mimarTuleba emTxveva F2,3  da F1,3  Zalebis mimarTulebas, xolo moduli 

F
3
  = F

2,3
+F

1,3
=  k |q

2
|| q

3
|  / r

2,3
 2 + k |q

3
|| q

1
|  /r

3,1
 2  =  3,24 mkn
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Tavi II. eleqtruli veli

2.2. eleqtruli velis Zalwirebi

gv.73

1 
ra moxdeboda im SemTxvevaSi, Tu Zalwirebi erTmaneTs gadakveTda? SesaZlebeli 
iqneboda Tu ara aseT SemTxvevaSi daZabulobis veqtoris mimarTulebis calsaxad 
gansazRvra?
pas.:  im SemTxvevaSi, Tu Zalwirebi erTmaneTs gadakveTda, daZabulobis veqtoris 
mimarTulebis calsaxad gansazRvra SeuZlebeli iqneboda. aseT SemTxvevaSi 
daZabulobis veqtori  urTierTgadamkveTi Zalwirebidan TiToeulis mxebis 
gaswvriv SeiZleba iyos mimarTuli.

gv.75

2
2. wawvetebuli formis damuxtuli sxeulis garSemo (sur.15) veli gansakuTrebiT 
Zlieria sxeulis wawvetebul nawilTan, iq, sadac simrudis radiusi mcirea. 

2.3. fizika amocanebSi: velebis superpoziciis principi

gv.77 

1
ganixile A wertilis mdebareobis sxva SemTxvevac 1-l amocanaSi da gamoTvale EA.
pas.: amocanis pirobidan gamomdinare, SesaZlebelia A wertili B da C wertilebis 
SemaerTebel wrfeze, B wertilis marcxniv mdebareobdes.

B

rAB 

A

rBC

rAC

C

q2q1
E2E1

am SemTxvevaSi E1  da  E2 daZabulobebis veqtorebi erTi wrfis gaswvriv, erT 
mxaresaa mimarTuli, amitom: 
 EA  = E1 +  E2 =  k  |q1| / rAB

2 +  k  |q2| / rAC
2 = 1,125 .103 n/k;  

EA  veqtori imave mimarTulebisaa, ra mimarTulebisacaa E1  da  E2 veqtorebi.

gv.78

2 
amoxseni me-2 amocana im SemTxvevisTvis, roca q1  =  q2 =  +  q
amocanis amoxsnisas kosinusebis Teorema dagWirdeba 

(sur. 1). misi daxmarebiT EA  veqtoris modulis povnas 

SeZleb, romlis Tanaxmadac a2 = b2 + c2 -  2bc cosα .

a

α

b

c
sur. 1.
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pas.: daakvirdi me-2 suraTze gamosaxul naxazs:  EA  veqtori 

E1 da E2  veqtorebis geometriuli jamia. 

E1,  E2 da EA  veqtorebiT Seqmnil ∆ABC samkuTxedSi  EA  

veqtoris moduli  AC gverdis sigrZis tolia, < ABC = 1200, 
amitom kosinusebis Teoremis Tanaxmad: 
                          
                  AC2 = E 2 = E1

2 + E2
2 -  2 E1 E2 cos1200 = 3 E1

2

                          
EA = √3 E1  =  √3 k  |q0| / r

2

SeniSvna: am amocanis amoxsna, cxadia, sxva xerxiTac SeiZleba. 
mag., piTagoras Teoremis gamoyenebiT.

2.4. gamtarebi eleqtrostatikur velSi

gv.831

1
rogor fiqrob, ra moxdeba, Tu am dros gamtars Suaze gavWriT?

pasuxi: gamtaris erTi nawili dadebiTad 
damuxtuli aRmoCndeba, meore ki _ uaryo
fiTad (sur. 1).
SeniSvna: am kiTxvaze pasuxis gacema, erTi 
SexedviT, advili unda iyos, radgan TiTqos 
kiTxvaSivea pasuxi, magram moswavleebs iseTi 
movlenebisadmi, romelsac TvaliT ver 
xedaven, yovelTvis aqvT ̀ undobloba~, amitom 
am movlenis sademonstraciod SesTavazeT 
aseTi cdis Catareba: 
kondensatorebis firfitebi (Semonafenebi), 

romlეbsaac izolatoris sadgamebi aqvs, erTmaneTs mWidrod miadgiT (sur. 2, a). 
erT-erT firfitas damuxtuli joxi miuaxloveT (sur. 2, b). firfitebi erTmaneTs 
daaSoreT, oRond ise, rom damuxtuli joxis pozicia SenarCundes (sur. 2, g). 

q1 = q0 > 0

r

A

B

C

r

r

q2 = q0  > 0 

E1E2

EA

sur. 2.

+ +

sur. 1

sur. 2

a) b) g)
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SeaxeT eleqtroskopis Reros (sfe
ros) jer kondensatoris erTi fir
fita (sur. 3, a) (Sedegi: eleqtros
kopis isari gadaixreba), xolo Semdeg 
imave eleqtroskopis Reros SeaxeT 
meore firfita (sur. 3, b) (Sedegi: 
isari pirvandel mdgomareobas daub
rundeba).

gv.84 

2
sxeulTa daeleqtroeba SesaZlebelia SexebiT da gavleniT. me-6  da me-7 suraTebze 
sxeulTa orive gziT daeleqtroebis sqemaa gamosaxuli. axseni TiToeul SemTxvevaSi 
daeleqtroebis meqanizmi.

sur. 3

a) b)

ebonitis joxi

liTonis 
sfero

izolirebuli 
sadgami

a) a)b) b)

damiweba

g)

sur.6. damuxtva SexebiT sur.7. damuxtva gavleniT

pas.: 
SexebiT damuxtvisas (sur.6): uaryofiTad damuxtuli Rerodan Warbi eleqtronebi 
neitraluri gamtari sferosken gadanacvldeba. Sedegad, neitralur sferoze 
gaCndeba Warbi uaryofiTi muxti da sferoc uaryofiTad daimuxteba.
gavleniT damuxtvisas (sur.7): 
1. sanam neitralur gamtar sferos damuxtul joxs miuaxloebT, sferos nebismier 
nawilSi dadebiTi da uaryofiTi muxtebi gawonasworebulia.
2. Tu neitralur gamtar (liTonis) sferos liTonis uaryofiTad damuxtul joxs 
mivuaxloebT, liTonis sferos Tavisufali eleqtronebi joxisgan ganizideba da 
sferos marjvena naxevarSi gadaadgildeba. sferos is mxare (marcxena), romelic 
joxTan axlosaa, dadebiTad daimuxteba, sferos meore, sapirispiro mxare ki _ 
uaryofiTad (sur. 7,a);
3. sferos marjvena mxaris damiwebisas (an masze TiTis Sexebisas) am adgilas 
dagrovili Warbi eleqtronebi miwaze (TiTze) gadava (damuxtuli joxis pozicias 
vinarCunebT) (sur. 7,b).;
4. Tu damuxtul joxs gamtar sferos movaSorebT, sfero mTlianobaSi dadebiTad 
damuxtuli aRmoCndeba (sur. 7,g).
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gv.84

cda II

cdis Sedegebi:
2. eleqtroskopis isari gadaixreba, rac mianiSnebs sferos gare zedapirze muxtis 
arsebobas;
3. eleqtroskopis isari ar gadaixreba, rac imaze metyvelebs, rom sferos Sida 
zedapirze muxti ar aris.

2.5. dieleqtrikebi eleqtrostatikur velSi

gv.89

1
pas.: qaRaldis neitraluri nakuwebi (wylis Wavli) polarizdeba daeleqtroebuli 
sxeulis (savarcxlis, saxazavis, wkiris) eleqtrul velSi: qaRaldis (wylis) 
deformirebuli molekulebi ise ganlagdeba, rom nakuwebis (wylis nakadis) im 
mxares, romelic ufro axlosaa damuxtul sxeulTan, gaCndeba sxeulis sapirispiro 
muxti, ris gamoc damuxtuli sxeuli qaRaldis nakuwebs (wylis Wavls) miizidavs.

gv.90

? - wylis dieleqtrikuli SeRwevadoba  200C-ze ε = 81, xolo haeris ε  = 1, 0006. 
dafiqrdi, ras giCvenebs es ricxvebi?
pas.: 200C-ze wylis ε  = 81, xolo haeris ε = 1,0006, e.i. eleqtruli velis E 
daZabuloba 200C-ze wyalSi 81-jer naklebia velis E0 daZabulobaze vakuumSi, xolo 
haerSi 1,0006-jer naklebia vakuumTan SedarebiT.

2.6. eleqtrostatikuri velis muSaoba

gv.92 

1
1. warmoidgine usasrulo carieli sivrce (sur. 1 a), romelSic arc erTi sxeuli 
ar aris! vTqvaT, aseT sivrceSi movaTavseT sxeuli. 
a) imoqmedebs Tu ara sxeulze raime Zala?
pas.: Tu warmovidgenT c a r i e l usasrulo sivrces, romelSic arc erTi sxeuli 
ar aris, maSin aseT sivrceSi moTavsebuli sxeuli ar urTierTqmedebs arc erT 
sxeulTan da, Sesabamisad, masze Zala ar moqmedebs.
b) imoqmedebs Tu ara sxeulze Zala, Tu cariel  sivrceSi dedamiwas `SevitanT~ da 
sxeuli dedamiwis gravitaciul velSi aRmoCndeba (sur. 1 b)?
pas.: sxeulze imoqmedebs simZimis Zala, anu dedamiwis mizidulobis Zala da sxeuli 
dedamiwaze vardnas daiwyebs.
g) gaixsene: rogori energia aqvs dedamiwis gravitaciul velSi moTavsebul sxeuls 
dedamiwasTan urTierTqmedebis Sedegad?
pas.: potenciuri energia.

2. axla warmoidgine, rom usasrulo cariel sivrceSi movaTavseT sacdeli q muxti 
(sur. 1 g). 
a) imoqmedebs Tu ara q muxtze raime Zala? 
pas.: usasrulo cariel sivrceSi moTavsebul q muxtze Zala ar imoqmedebs.
b) ra Seicvleba, Tu cariel  sivrceSi q0 muxts SevitanT da sacdeli q muxti mis 
mier Seqmnil eleqtrul velSi aRmoCndeba?



118

pas.: Tu cariel sivrceSi q0 muxts SevitanT da mis mier Seqmnil eleqtrul 
velSi aRmoCndeba sacdeli q muxti, velis mxridan sacdel q muxtze imoqmedebs 
eleqtruli Zala. am Zalis moqmedebiT q muxti gadaadgildeba, anu eleqtruli 
veli Seasrulebs muSaobas. 
g) gamoTqvi varaudi, ra saxis energia SeiZleba hqondes eleqtrul velSi moTavsebul 
sacdel q muxts q0 muxtTan urTierTqmedebis Sedegad? rogor fiqrob, aqvs Tu 
ara q0 muxtis eleqtrul vels muSaobis Sesrulebis unari? ratom?
pas.: rogorc meqanikidan viciT, gravitaciuli ZalebiT urTierTmoqmed sxeulebs 
potenciuri energia aqvs. kulonis kanons, romelic damuxtuli sxeulebis 
urTierTqmedebas aRwers, iseTive maTematikuri forma aqvs, rogoric msoflio 
mizidulobis kanons. Tu am or kanons Soris arsebul msgavsebas gaviTvaliswinebT, 
SeiZleba vivaraudoT, rom damuxtul sxeulTa sistemasac aqvs potenciuri energia. 
rac imas niSnavs, rom damuxtul sxeulebs aqvs unari, Seasrulos muSaoba. mag., aseTi 
muSaoba sruldeba eleqtroskopis damuxtuli firfitebis urTierTganzidvisas.

gv.94

potencialuri veli
SeiZleba damtkicdes, rom erTgvarovani eleqtrosta
tikuri velis muSaoba, romelsac veli or wertils Soris 
muxtis gadaadgilebaze asrulebs, muxtis traeqtoriis 
formaze damokidebuli ar aris im SemTxvevaSic, Tu q 
muxti B wertilidan D wertilSi gadaadgilebisas 
nebismier (ara marto wrfiv!) traeqtoriaze moZraobs. 
vTqvaT, q muxtis traeqtoria me-5 suraTze gamosaxuli 
mwvane feris wiria. 
miniSneba: warmoidgine, rom mTeli traeqtoria erT
maneTis momdevno iseT mcire ubnebadaa dayofili, 
rom TiToeuli ubani TiTqmis ar gansxvavdeba wrfis 
monakveTisgan. damtkicebis momdevno etapebi zustad 
igivea, rac me-7 formulis gamosayvanad gaviareT. 

gv.96

3
1-2.
pas.: 
Tu veli asrulebs dadebiT muSaobas, maSin dadebiTi sacdeli muxtis potenciuri 
energia Semcirdeba:
A= - ∆ W

p
 >0, e.i. ∆ W

p
 < 0,  energiis mudmivobis kanonis Tanaxmad ki kinetikuri 

energia gaizrdeba. muxtis moZraoba vardnili qvis moZraobis msgavsia.
Tu veli asrulebs uaryofiT muSaobas, maSin dadebiTi sacdeli muxtis potenciuri 
energia gaizrdeba: 
A= - ∆ W

p
 < 0  e.i. ∆ W

p
 > 0,  energiis mudmivobis kanonis Tanaxmad ki kinetikuri 

energia Semcirdeba. mag., dadebiTad damuxtuli nawilakebi daZabulobis sapirispiro 
mimarTulebiT moZraobisas muxruWdeba. dadebiTi sacdeli muxtis moZraoba aseT 
SemTxvevaSi zemoT asrolili qvis moZraobis msgavsia. 

E +

B

D

+

+

+

+

+

∆d
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3.  gadaixaze samuSao rveulSi qvemoT mocemuli cxrilebi da Seavse: 
cxrili I

Tu sxeuli moZraobs 
gravitaciul velSi g  
daZabulobis 

dadebiTia Tu uaryo-
fiTi velis mier Ses-
rulebuli muSaoba?

izrdeba Tu mcirdeba 
sxeulis potenciuri 
energia?

izrdeba Tu mcirde-
ba muxtis kinetiku-
ri energia?

1. mimarTulebiT (ver-
tikalurad qveviT 
Tavisuflad vardeba); 

A > 0 mcirdeba izrdeba

2. sapirispiro mimar-
TulebiT (vertikalu-
rad zeviTaa asrolili)

A < 0 izrdeba mcirdeba

SeniSvna: CaTvale, rom sxeulze mxolod simZimis Zala moqmedebs.
cxrili II

Tu dadebiTi sacdeli 
muxti moZraobs eleq
trul velSi E daZabu-
lobis 

dadebiTia Tu uaryo-
fiTi velis mier Ses-
rulebuli muSaoba?

izrdeba Tu mcirdeba 
muxtis potenciuri 
energia?

izrdeba Tu mcirde-
ba muxtis kinetiku-
ri energia?

1. mimarTulebiT A > 0 mcirdeba izrdeba

2. sapirirspiro mimar-
TulebiT

A < 0 izrdeba mcirdeba

SeniSvna: CaTvale, rom muxtze mxolod eleqtruli Zala moqmedebs

2.7. eleqtrostatikuri velis potenciali

gv.99 

2
dafiqrdi:
1. saiTaa mimarTuli dedamiwis gravitaciuli velis daZabulobis  veqtori (sur.4): 
potencialis zrdisa  Tu Semcirebis (vardnis) mxares?
pas.: dedamiwis gravitaciuli velis g  daZabulobis  veqtori mimarTulia 
vertikalurad qveviT, potencialis Semcirebis mxares;

2.  ris tolia dedamiwis zedapirze (nulovan doneze) gravitaciuli velis 
potenciali? pas.: nulis. 

3. Tu 1-l gamosaxulebas gardaqmni, miiReb, rom
		 A = mgh1 – mgh2 = m (gh1 – gh2)		  (4)
rogor fiqrob, SesaZlebelia Tu ara, rom sxeuli TavisiT, mxolod gravitaciuli 
velis gavleniT, gadaadgildes erTnairi potencialis mqone wertilebs Soris? 
ratom?
pas.:  sxeuli TavisiT, mxolod gravitaciuli velis gavleniT, erTnairi 
potencialis mqone wertilebs Soris ver gadaadgildeba: 
         A = m(gh1 – gh2) = m(gh – gh) = 0.

gv.102 

3 
pas.: or wertils Soris Zabva damokidebuli ar aris wertilebs Soris gadatanili 
muxtis sidideze, radgan velis mier Sesrulebuli muSaoba muxtis sididis 
pirdapirproporciulia.
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gv.1024 
me-8 suraTze eleqtruli velis ramdenime wertilia 
moniSnuli. 
1. ipove wertilebi, romelTa Sorisac Zabva 
a) U ≠ 0 ;   
pas.: Zabva arsebobs A da C,     A da B,      D da F,      D da E    wertilebs 
Soris.

b) U = 0; 
pas.: Zabva nulis tolia A da D,     B da E,      A da D   wertilebs Soris;  
    
g) maqsimaluria. 
pas.: Zabva maqsimaluria A da C,     D da F   wertilebs Soris.
  
2. 
a) romel or wertils Soris gadaadgildeba eleqtruli velis gavleniT dadebiTi 
sacdeli muxti? 
pas.: A da C,     A da B,      D da F,      D da E    wertilebs Soris.

rodis asrulebs veli met muSaobas?
pas.: A da C,     D da F   wertilebs Soris;  

b) gadaadgilebisas SeiZens dadebiTi sacdeli muxti met kinetikur energias?
pas.: A da C,     D da F   wertilebs Soris.

gv.104 

5  
gaixsene: 
ris tolia Zalis mier Sesrulebuli muSaoba, Tu sxeulis gadaadgileba Zalis 
marTobulia? 
pas.: 0-is.
pas.: velis nebismier wertilSi daZabulobis veqtoris mimarTuleba emTxveva
a) dadebiT sacdel muxtze moqmedi eleqtruli Zalis mimarTulebas; 
b) velis Zalwiris nebismier wertilSi mxebis mimarTulebas.

gv.104

6  
pas.: araswori formis damuxtuli gamtaris eleqtrostatikuri veli gansakuTrebiT 
Zlieria wawvetebul adgilebTan (iq, sadac simrudis radiusi mcirea);
pas.: araswori formis gamtaris zedapirze muxti araTanabradaa ganawilebuli: 
wvetebTan ufro metia muxtis simkvirve, vidre CaRrmavebebSi.

B
A

D
E

F

C

d2

d3

d1

+

+

+

+

+
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2.8. fizika amocanebSi: eleqtrostatikuri velis muSaoba. potenciali. Zabva

gv.112
amocana 5. 

amoxsna.

1. A wertilSi 
a) q1 muxtis potenciali gamoiTvleba formuliT: φ1 =   k  q1 / x
b)  q2 muxtis potenciali tolia φ2 =   k  q2 / (ℓ -x)

2. superpoziciis principidan gamomdinare, A wertilSi q1 da q2  muxtebis jamuri 
velis potenciali tolia φ  =  φ1 +  φ2 =  [ k  q1 / x ]  + [ k  q2 / (ℓ -x ) ] 

3. amocanis pirobis Tanaxmad

[ k (q1 / x ]  +  [ k q2 / (ℓ-x ) ] =  k [ (10-9 / x) –  (10-8  / (0,05 -x)) ] ) = 0;   

saidanac  x = 0,05 (m).  

4. EA= E1+ E2 =  [ k (|q1| / x
2 ]  +  [ k |q2| / (ℓ-x )2 ]  ≈ 4 . 103 n/k

2.9. kondensatori

gv.120 

1
pas.:  damuxtuli firfitis velis gavleniT moxdeba daumuxtav, damiwebul 
firfitaze muxtebis gadanawileba: damiwebuli firfitidan miwaSi iseTive muxti 
gadava, rogoric pirvel firfitazea (erTnairniSniani muxtebi ganizideba). da
miwebul firfitaze darCeba muxti, romelic sapirispiroa da moduliT toli im 
muxtisa, romelic pirvel firfitazea. ix. gavleniT damuxtvis sqema.			 
               gavleniT damuxtva

gv.122

cdebi II -IV
cda II-is Sedegi:
SeniSvna: eleqtrometris isris gadaxra firfitebs Soris potencialTa sxvaobas 
gviCvenebs.
daskvna: firfitebs Soris manZilis gazrdisas maT Soris potencialTa sxvaoba 
izrdeba. Tu kondensatoris muxti ar Seicvleba, Semcirdeba eleqtrotevadobac, 
radgan  C  = q/U.

x 

A

ℓ - x

ℓ

+

q1

_
q2

sur. 4

E1E2
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cda III-is Sedegi
daskvna: firfitebis mier erTmaneTis gadafarvis farTobis Semcireba gamoiwvevs 
firfitebs Soris potencialTa sxvaobis gazrdas. Tu kondensatoris muxti ar 
Seicvleba, Semcirdeba eleqtrotevadobac.

cda IV-is Sedegi
daskvna: firfitebs Soris dieleqtrikis (mag., 
organuli minis firfitis) SetaniT garemos 
dieleqtrikuli SeRwevadoba gaizrdeba, es 
gamoiwvevs firfitebs Soris potencialTa 
sxvaobis Semcirebas. Tu kondensatoris muxti 
ar Seicvleba, gaizrdeba eleqtrotevadoba, 
radgan C  = q/U.
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IX. Tavis Semajamebeli samuSaoebi

SeniSvna: Tavis Semajamebel samuSaoebs sarekomendacio xasiaTi aqvs
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# 1 Semajamebeli testi Temaze: eleqtruli muxtis Tvisebebi. kulonis kanoni

I varianti

1. xaxunis Sedegad daeleqtroebul sxeulebs Soris urTierTqmedeba aris
a)  Zlieri urTierTqmedeba;		               b) susti urTierTqmedeba;  
g)  gravitaciuli urTierTqmedeba;		 d)  eleqtromagnituri urTierTqmedeba.

2. dadebiTia muxti,  romelic miiReba
a) ebonitis joxze Salis qsovilTan xaxunisas;
b) minis joxze abreSumis qsovilTan xaxunisas;
g) atomis mier Tavisufali eleqtronis mierTebisas;
d) birTvis mier protonis mierTebisas.

3. Tavisufalia eleqtroni, Tu 
a) is moswydeba atombirTvs;                  b) is atomis SemadgenlobaSia;   
g) misi muxti nuls gautoldeba;          d) Tu dadebiTi ionis SemadgenlobaSia.  

4. uaryofiTi ioni warmoiqmneba, roca 
a) atomi miierTebs  zedmet eleqtrons;	
b) atomi dakargavs eleqtrons;
g) eleqtronebis ricxvi gautoldeba protonebisas atombirTvSi;
d)  atombirTvi miierTebs protons.

5. im nawilakTa muxtebi, romlebic atomis SemadgenlobaSia, aseTia:
a)  protoni _ dadebiTi, neitroni _ uaryofiTi, eleqtroni _ neitraluri;
b)  eleqtroni _ dadebiTi, neitroni _ uaryofiTi, protoni _ neitraluri;
g)  neitroni _ dadebiTi, protoni _ uaryofiTi, eleqtroni _ neitraluri;
d) protoni _ dadebiTi, eleqtroni _ uaryofiTi, neitroni _ neitraluri.

6. birTvSi protonebis ricxvi yovelTvis emTxveva:
a) atomSi eleqtronebis ricxvs;
b) Sesabamisi qimiuri elementis atomur nomers elementTa periodulobis cxrilSi;
g) Tavisufali eleqtronebis raodenobas;
d) neitronebisa da eleqtronebis saerTo raodenobas.

7. elementaruli muxti   tolia
a)     –  1,6 .10-19  k-is;	     b)1,6 . 1019 k-is;	 g) 1,6 . 10-19   k-is;	 d)  9 .109   k-is.

8. „sxeuli uaryofiTadaa damuxtuli“ niSnavs, rom sxeulze
a) Warbi eleqtronebia;
b)  eleqtronebis danaklisia;
g) eleqtronebisa da protonebis ricxvi erTnairia;
d)  ar aris dadebiTad damuxtuli nawilakebi.

9. muxti aditiuria, niSnavs, rom
a) sistemis  muxti sistemaSi Semavali muxtebis algebruli jamis tolia;
b) Caketil sistemaSi Semavali muxtebis jami ar icvleba;
g) muxtis sidide aTvlis sistemaze damokidebuli ar aris;
d) nebismieri damuxtuli nawilakis muxti elementaruli muxtis jeradia.
 
10. ori sxeulis erTmaneTze xaxunis Sedegad maTi jamuri muxti
a) mcirdeba;                            b)  izrdeba;
g) ar icvleba;                        d) zogjer izrdeba, zogjer mcirdeba.
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11. romelia marTebuli debuleba:
a) nebismieri sxeulis muxti elementarul muxtze metia an misi tolia;
b) damuxtuli sxeulis muxti yovelTvis dadebiTia;
g) damuxtuli sxeulis muxti yovelTvis uaryofiTia;
d) neitralur sxeulze eleqtruli muxtebi  ar arsebobs.

12.   Tu TiToeuli muxtis sidide 1 k-ia, xolo maT Soris manZili – 1 m, maSin muxtebis 
urTierTqmedebis kulonuri Zalis moduli vakuumSi aris:                                                                                                                               
a) 1 n ;	    	 b) 9 . 10-9  n;	     	 g) 9 . 109 n;	      	  d) 9 . 109 nm2/k2.

13.  Tu damuxtul sxeulebs Soris manZili 3-jer Semcirda, maSin maT Soris  
urTierTqmedebis Zalis sidide
a) ar Seicvleba;		  b) Semcirdeba 3-jer;
g) gaizrdeba 9-jer;		  d) Semcirdeba 9-jer.

14. Tu ori wertilovani muxtidan TiToeulis sidide 3-jer Semcirda, maSin  maTi 
urTierTqmedebis Zalis moduli  
 a) ar Seicvleba;    b) Semcirdeba 3-jer;	 g) Semcirdeba 9-jer;	    d)  gaizrdeba 9-jer.

15.  Tu liTonis ori burTula, romelTa muxtebia –  17 nk da  3 nk, Seaxes erTmaneTs da 
kvlav daaciles, maSin TiToeuli burTulis muxti, Sesabamisad, iqneba:                                                                                                                    
a) –  17 nk da  3 nk;                      	 b)  –  14 nk da  –  14 nk;                      
g) –  7 nk da  – 7 nk;                    	 d)  – 14  nk da  0 nk.

16.  ramdeni eleqtroni miierTa sxeulma, Tu misi muxtia (– 8 .10-17) k?
a) 5;		  b) 500;		  g) 2000;	 d) 80 000.

17.   eqsperimentebis Sedegebis kvlevisas erTma moswavlem sakvlevi muxti miiRo  
9,6 . 10–20k,  xolo meorem – (4 . 10-18) k.  sworia Tu ara maT mier kvlevis Sedegad miRebuli 
Sedegebi?  pasuxi daasabuTe.  

18.  gansazRvre, ra ZaliT urTierTqmedebs vakuumSi moTavsebuli ori wertilovani 
muxti, Tu cnobilia, rom q1 = 2 . 10-8 k ;  q2 = –  4 . 10-8 k da maT Soris manZili 6 sm-ia.                                  

19.  vakuumSi moTavsebuli ori erTnairi liTonis burTula damuxtulia ise, rom 
erTi maTganis muxtis moduli 5-jer aRemateba meorisas. burTulebi erTmaneTs 
Seaxes da Semdeg imave manZiliT daaSores. gansazRvre, rogor da ramdenjer  Seicvala 
burTulebis urTierTqmedebis Zalis moduli.             

20. daumuxtav eleqtroskops jer Salis qsovilze xaxunisas daeleqtroebuli ebonitis 
Rero Seaxes (a), xolo Semdeg _ eleqtrofori (b). rogor fiqrob, ra niSniT iyo 
eleqtrofori damuxtuli? pasuxi daasabuTe.        
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# 1 Semajamebeli testi Temaze: eleqtruli muxtis Tvisebebi. kulonis kanoni

 II varianti

1. uaryofiTia muxti,  romelic miiReba
a) ebonitis joxze Salis qsovilTan xaxunisas;
b) minis joxze abreSumis qsovilTan xaxunisas;
g) atomis mier Tavisufali eleqtronis mierTebisas;
d) birTvis mier protonis mierTebisas.

2. atomi,  Cveulebriv, aris
a) dadebiTad damuxtuli;         b) uaryofiTad damuxtuli;  
g) neitraluri;                      d) xan dadebiTadaa damuxtuli, xan uaryofiTad.

3. dadebiTi ioni warmoiqmneba, roca 
a) atomi miierTebs zedmet eleqtrons;	
b) atomi dakargavs eleqtrons;
g) eleqtronebis ricxvi gautoldeba protonebisas atombirTvSi;
d)  atombirTvi miierTebs protons.

4. birTvSi protonebis ricxvi yovelTvis emTxveva:
a) atomSi eleqtronebis ricxvs;
b) Sesabamisi qimiuri elementis atomur nomers elementTa periodulobis cxrilSi;
g) Tavisufali eleqtronebis raodenobas;
d) neitronebisa da eleqtronebis saerTo raodenobas.

5. im nawilakTa muxtebi, romlebic atomis SemadgenlobaSia, aseTia:
a)  protoni _ dadebiTi, neitroni _ uaryofiTi, eleqtroni _ neitraluri;
b)  eleqtroni _ dadebiTi, neitroni _ uaryofiTi, protoni _ neitraluri;
g)  neitroni _ dadebiTi, protoni _ uaryofiTi, eleqtroni _ neitraluri;
d) protoni _ dadebiTi, eleqtroni _ uaryofiTi, neitroni _ neitraluri.

6. elementaruli muxti ewodeba
a) eleqtronis an protonis muxtis absolutur sidides;
b) neitronis an atombirTvis muxts; 
g) atomis muxts;
d) wertilovan muxts.

7. „sxeuli dadebiTadaa damuxtuli“ niSnavs, rom sxeulze
a) Warbi eleqtronebia;
b) eleqtronebis danaklisia;
g) eleqtronebisa da protonebis ricxvi erTnairia;
d) ar aris dadebiTad damuxtuli nawilakebi.

8. muxti invariantulia, niSnavs, rom
a) sistemis  muxti sistemaSi Semavali muxtebis algebruli jamis tolia;
b) Caketil sistemaSi Semavali muxtebis jami ar icvleba;
g) muxtis sidide aTvlis sistemaze damokidebuli ar aris;
d) nebismieri damuxtuli nawilakis muxti elementaruli muxtis jeradia.

9. muxti diskretulia, niSnavs, rom
a) sistemis  muxti sistemaSi Semavali muxtebis algebruli jamis tolia;
b) Caketil sistemaSi Semavali muxtebis jami ar icvleba;
g) muxtis sidide aTvlis sistemaze damokidebuli ar aris;
d) nebismieri damuxtuli nawilakis muxti elementaruli muxtis jeradia.
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10. ori sxeulis erTmaneTze xaxunis Sedegad maTi jamuri muxti
a) mcirdeba;                            b)  izrdeba;
g) ar icvleba;                        d) zogjer izrdeba, zogjer mcirdeba.

11. romelia marTebuli debuleba:
a) nebismieri sxeulis muxti elementarul muxtze metia an misi tolia;
b) damuxtuli sxeulis muxti yovelTvis dadebiTia;
g) damuxtuli sxeulis muxti yovelTvis uaryofiTia;
d) neitralur sxeulze eleqtruli muxtebi  ar arsebobs.

12. Tu TiToeuli muxtis sidide 1 k-ia, xolo maT Soris manZili – 1 m, maSin muxtebis 
urTierTqmedebis kulonuri Zalis moduli vakuumSi aris                                                                                                                                
a) 1n ;	    b) 9 . 10-9 n;	     g) 9 . 109 n;	      	  d) 9 . 109 nm2/k2.

13.   Tu  liTonis ori burTula, romelTa muxtebia 10 mkk da  _6 mkk, Seaxes erTmaneTs 
da kvlav daaciles, maSin TiToeuli burTulis muxti, Sesabamisad, iqneba:                                                                                                                                   
a) 10 mkk da  _6 mkk;	 b)  _6 mkk da  10 mkk;
g) 4 mkk da  0 mkk;	 d)   2 mkk da   2 mkk. 
 
14.   ramdeni eleqtroni dakarga sxeulma, Tu misi muxtia  6,4 .10-16k?                                                                                                           
a) 4;	 b) 200;	 g) 4000;		  d) 80 000. 
 
15.   Tu wertilovan muxtebs Soris manZili 2-jer gaizrdeba, maSin  maT Soris 
urTierTqmedebis Zalis moduli
a) ar Seicvleba;		  b)  gaizrdeba 2-jer;
g) Semcirdeba 4-jer;		  d)  gaizrdeba 4-jer.

16.  Tu ori wertilovani muxtidan TiToeulis sidide 2-jer gaizrdeba, maSin  maT 
Soris urTierTqmedebis Zalis moduli
a) ar Seicvleba;		  b)  gaizrdeba 2-jer;	
g) Semcirdeba 4-jer;		  d)  gaizrdeba 4-jer.

17.  eqsperimentebis Sedegebis kvlevisas erTma moswavlem sakvlevi muxti miiRo 
2,4 .10-18 k, meorem ki –  8 . 10-20 k.  sworia Tu ara maT mier kvlevis Sedegad miRebuli 
Sedegebi?  pasuxi daasabuTeT.  

18. gansazRvre, ra ZaliT urTierTqmedebs vakuumSi moTavsebuli ori wertilovani 
muxti, Tu cnobilia, rom q1 = 9 .  10 – 7 k ;  q2 = _8 . 10 – 7 k da maT Soris manZili 9 sm-ia.  

19.  vakuumSi moTavsebulia liTonis ori erTnairi birTvi, romelTagan erTis muxtis 
moduli 7-jer aRemateba meoris muxts. birTvebi erTmaneTs Seaxes da Semdeg imave 
manZiliT daaSores. gansazRvre, rogor da ramdenjer  Seicvala burTulebis 
urTierTqmedebis Zalis moduli.  
 

20. daumuxtav eleqtroskops jer abreSumis qso
vilze xaxunisas daeleqtroebuli minis Rero 
Seaxes (a), xolo Semdeg _ damuxtuli joxi (b). 
rogor fiqrob, ra niSniT iyo joxi damuxtuli? 
pasuxi daasabuTe.
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# 1 Semajamebeli testi Temaze: eleqtruli muxtis Tvisebebi. kulonis kanoni

pasuxebi.

I varianti

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

d b a a d b g a a g a g g g g b

17. pirvelis Sedegi mcdaria, meorisa ki _ swori.
18. F = 0,002 n.
19. urTierTqmedebis Zalis moduli
a) gaizrdeba 9/5-jer, Tu muxtebi erTnairniSniania;
b) Semcirdeba 5/4-jer, Tu muxtebi sxvadasxvaniSniania;
20.  ebonitis Reros Sexebis Semdeg eleqtroskopi daimuxta uaryofiTad. 
eleqtroforis Sexebis Semdeg eleqtroskopis firfitebs Soris kuTxe Semcirda. e. i. 
eleqtrofori dadebiTad iyo damuxtuli.

II varianti

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

a g b b d a b g d g a g d g g d

17. pirvelis Sedegi sworia, meorisa ki _ mcdari.
18. F = 0,8 n.
19. urTierTqmedebis Zalis moduli
a) gaizrdeba 16/7-jer, Tu muxtebi erTnairniSniania;
b) gaizrdeba 9/7-jer, Tu muxtebi sxvadasxvaniSniania;
20. minis Reros Sexebis Semdeg, eleqtroskopi daimuxta dadebiTad. joxis Sexebis Semdeg, 
eleqtroskopis firfitebs Soris kuTxe gaizarda, e. i. joxi dadebiTad iyo damuxtuli.
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#2 Semajamebeli testi Temaze: eleqtruli velis daZabuloba. potenciali. Zabva

I varianti  
 
1. velis Zalwiri aris
a) wiri, romlis gaswvrivac moZraobs  eleqtrul velSi dadebiTi muxti; 
b) wiri, romlis gaswvrivac moZraobs  eleqtrul velSi uaryofiTi muxti; 
g) uxilavi Zafismagvari wirebi, romlebiTac realuradaaa daqselili eleqtruli veli;
d) warmosaxviTi wiri, romelsac velis grafikulad warmodgenisTvis iyeneben da 
romlis TiToeul wertilSi velis daZabulobis veqtori mxebis gaswvrivaa mimarTuli.   
 
2. 1-l suraTze sivrcis romeliRac nawilSi eleqtruli velis Zalwirebia gamosaxuli. 
Seadare eleqtruli velis daZabulobis sidide 1-l da me-2 wertilSi:
a) E1 > E2 ;
b) E1 < E2 ;
g) E1 = E2 ;
d) Sedareba SeuZlebelia. 							       sur. 1

3. rogor Seicvleba wertilovani muxtis eleqtruli velis daZabulobis moduli, Tu 
velSi moTavsebuli sacdeli muxtis sidides  n-jer gavzrdiT?
a) ar Seicvleba;    b) gaizrdeba  n-jer;	 g) Semcirdeba n-jer;	  d) gaizrdeba  n2-jer.  

4. rogor Seicvleba wertilovani  qo muxtis eleqtruli velis daZabulobis moduli, Tu 
qo muxtis   sidides  n-jer gavzrdiT?
a) ar Seicvleba;    b) gaizrdeba  n-jer;	 g) Semcirdeba n-jer;  d) gaizrdeba  n2-jer.  

5. rogor Seicvleba wertilovani  qo muxtis eleqtruli velis daZabulobis moduli 
wertilSi, Tu manZils am wertilidan  qo muxtamde   n-jer  SevamcirebT?
a) ar Seicvleba;		  b) Semcirdeba  n2-jer;	
g) Semcirdeba n-jer;	 d) gaizrdeba  n2-jer.  

6.  rogor Seicvleba wertilovani  qo muxtis eleqtruli velis daZabulobis moduli 
wertilSi, Tu manZils am wertilidan  qo muxtamde   2-jer gavzrdiT, xolo  qo muxtis 
sidides 4 jer?    
a)  ar Seicvleba;		  b)  Semcirdeba  4-jer;	
g) Semcirdeba 16-jer;	 d) gaizrdeba  4-jer.  

7.  moZebne marTebuli mtkiceba:
a)  eleqtruli velis  mocemuli wertilis potenciali skalaruli sididea, romelic 
gviCvenebs  am wertilSi moTavsebuli erTeulovani muxtis potenciuri energiis sidides; 
b)  potenciali eleqtruli velis Zaluri maxasiaTebelia;
g)  daZabulobis  erTeulia 1 n/k; 
d)  daZabuloba skalaruli sididea;
swori pasuxia:	 I.  a;	 II.   a da g;	 III.    b da d;	 IV.   b da g;	 V.   d.   

8.  velis or wertils Soris erTeulovani muxtis gadatanaze Sesrulebuli muSaoba   220 
j-is tolia. es imas niSnavs, rom
a)  velis daZabulobaa 220 v/m-ia;
b)  mocemuli wertilebidan TiToeulis potenciali  220 v-ia;
g)  mocemul or wertils Soris Zabva 220 v-is tolia;
d) erTi wertilidan meoreSi velis gadaadgilebisas  muxtze 220 n Zala moqmedebs. 
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9. Zabva or wertils Soris gamoiTvleba formuliT:

a) k q
εr  ;             b) qU ;                g)  Eqd;           d)  Ed. 

10. suraTebze (sur. 2,3)  sxvadasxva muxtebis eleqtruli  velebia grafikulad gamosaxuli. 
daawere muxtebs  Sesabamisi niSnebi. 

sur. 2			   sur. 3

11. Zala, romelic eleqtrul velSi 0,00002 k muxtze moqmedebs, 4 n-is tolia. ris tolia 
velis daZabulobis moduli wertilSi, romelSic es muxtia moTavsebuli?         (2 q).
a) 2 ⋅10 5  n/k;		  b)  2 ⋅10 – 5  n/k;		 g) 8 ⋅10 –5  n/k;		  d) 5 ⋅10 –6  n/k.                              
                         
12 . gamoTvale, ris tolia muSaoba, romelsac eleqtrostatikuri veli asrulebs 2 k 
muxtis erTi wertilidan meoreSi gadaadgilebisas, Tu pirveli wertilis potenciali 20 
v-ia, xolo  meorisa _ (5 v).     (2 q).
a) 30 j;		  b)  – 30 j;		  g) 7,5 j;		  d) – 7,5 j.                              

13. gamoTvale potencialTa sxvaoba erTgvarovani velis im or wertils Soris, romlebic 
daZabulobis erTi Zalwiris gaswvriv mdebareobs da erTmaneTisgan 30 sm-iTaa daSorebuli. 
cnobilia, rom eleqtruli velis daZabuloba 30 v/m-ia.	 (3 q).
   a) 0,01 v;                   b)  9 v;                            g) 100 v;                      d)  900 v.        

14.   A  da B wertilebSi, romelTa Soris manZili  6 sm-ia,  moTavsebulia   – 2 nk  da    – 4 nk 
wertilovani muxtebi.  
gansazRvre A  da B wertilebs Sua moTavsebul C wertilSi eleqtruli velis  
a) daZabulobis veqtoris moduli da mimarTuleba; 
b) potenciali. 

15.  moZebne, ra erTeuli Seesabameba cxrilis vertikalur grafaSi mocemul fizikur 
sidideebs da Sesabamis grafaSi gaakeTe aRniSvna: 

jouli kuloni volti volti/metri

Zabva

daZabuloba

muxti 
muSaoba
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#2 Semajamebeli testi Temaze: eleqtruli velis daZabuloba. potenciali. Zabva.

II varianti 

1. eleqtruli  velis daZabulobis veqtoris mimarTuleba  im Zalis mimarTulebas 
emTxveva, romelic moqmedebs velSi moTavsebul
a) dadebiT sacdel muxtze;			   b) uaryofiT sacdel muxtze;                   
g) liTonis damuxtul burTulaze;		 d) wertilovan muxtze.

2. 1-l suraTze eleqtruli velis Zalwirebia gamosaxuli.  romel 
wertilSia daZabulobis sidide maqsimaluri?
a) 1-l wertilSi;	 b) me-2 wertilSi;         
g) me-3 wertilSi;	 d) me-4 wertilSi.				  
									         sur. 1

 3. rogor Seicvleba wertilovani muxtis eleqtruli velis daZabulobis sidide, Tu 
velSi moTavsebuli sacdeli muxtis sidides  n-jer SevamcirebT?
a) ar Seicvleba;		  b) gaizrdeba  n-jer;	
g) Semcirdeba n-jer;		 d) Semcirdeba n2-jer.  

4. rogor Seicvleba wertilovani  qo muxtis eleqtruli velis daZabulobis sidide, Tu 
qo muxtis sidides  n-jer  SevamcirebT?
a)  ar Seicvleba;		  b) gaizrdeba  n-jer;
g) Semcirdeba n-jer;	 d) Semcirdeba  n2-jer.  

5. rogor Seicvleba wertilovani  qo muxtis eleqtruli velis daZabulobis sidide 
wertilSi, Tu manZils am wertilidan  qo muxtamde   n-jer  gavzrdiT?
a)  ar Seicvleba;		  b) gaizrdeba  n2-jer;	
g) Semcirdeba n-jer;	 d)  Semcirdeba  n2-jer.  

6.  rogor Seicvleba wertilovani  qo muxtis eleqtruli velis daZabulobis sidide 
wertilSi, Tu manZils am wertilidan  qo muxtamde   3-jer SevamcirebT, xolo  qo muxtis 
sidides 9- jer?  
 a) Semcirdeba  9-jer;	 b)   gaizrdeba 36-jer;
g)  gaizrdeba  9-jer;		 d) ar Seicvleba. 

7. moZebne marTebuli mtkiceba:
a) eleqtruli velis  mocemul wertilSi velis daZabuloba aris veqtoruli sidide, 
romelic gviCvenebs  am wertilSi moTavsebul  erTeulovan muxtze moqmedi Zalis 
sidides;
b) daZabulobis  erTeulia 1 volti/metri; 
g) daZabuloba eleqtruli velis energetikuli maxasiaTebelia;
d) potenciali  veqtoruli sididea;
swori pasuxia: I.  a;	 II.   a da b;	 III.    b da d;	 IV.   b da g;	 V.   d.   

8. velis or wertils Soris potencialTa sxvaoba  220 v-ia. es niSnavs, rom
a) velis daZabuloba 220 v/m -ia;
b) mocemul or wertils Soris 1 k muxtis gadatanaze velis mier Sesrulebuli muSaoba 
220 j-is tolia;
g) mocemuli wertilebidan TiToeulis potenciali  220 v-ia;
d) erTi wertilidan meoreSi velis mier gadaadgilebuli  muxti 220 k-is tolia.
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9. muxtis gadaadgilebaze Sesrulebuli eleqtruli velis muSaoba gamoiTvleba 
formuliT:

a) k q
εr  ;             	 b) qU ;                	 g)  Eqd;           		 d)  Ed. 

10. suraTebze (sur. 2,3)  sxvadasxva muxtebis eleqtruli  velebia grafikulad gamosaxuli. 
daawere muxtebs  Sesabamisi niSnebi. 

sur. 2			   sur. 3

11. Zala, romelic eleqtrul velSi moTavsebul muxtze moqmedebs, 100 n-is tolia, ris 
tolia muxtis sidide, Tu cnobilia, rom velis daZabuloba wertilSi, romelSic es muxtia 
moTavsebuli, 20 v/m-is tolia (2 q).
a) 2 000 k;	 b)  5 k;	  g) 0, 5 k;	 d) 0, 2 k.

12. gansazRvre, ris tolia eleqtrostatikuri velis or wertils Soris potencialTa 
sxvaoba, Tu erTi wertilidan meoreSi 4 k muxtis gadaadgilebisas  eleqtruli Zalis mier 
Sesrulebuli muSaoba 800 j-is tolia    (2 q). 
a) 3200 v;	 b)  800 v;	 g) 200 v;	 d) 0, 005 v.

13. gansazRvre damuxtul paralelur firfitebs Soris eleqtruli velis daZabuloba, 
Tu cnobilia, rom firfitebs Soris potencialTa sxvaoba 100 v-ia, xolo firfitebs 
Soris manZili _  2 sm.         (3 q). 
a) 5000  v/m;	 b)  200 v/m;	 g)  50 v/m;	 d) 2 v/m.

14.   A  da B wertilebSi, romelTa Soris manZili 12 sm-ia,  moTavsebulia – 6 nk  da  3 nk 
wertilovani muxtebi.
gansazRvre A  da B wertilebs Sua moTavsebul C wertilSi   eleqtruli velis 
a) daZabulobis veqtoris moduli da mimarTuleba; 
b) potenciali. 

15.  moZebne, ra erTeuli Seesabameba cxrilis vertikalur grafaSi mocemul fizikur 
sidideebs da Sesabamis grafaSi gaakeTe aRniSvna: 

niutoni kuloni volti niutoni/kuloni

potenciali

daZabuloba

muxti 
Zala
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# 1 Semajamebeli testi Temaze: eleqtruli muxtis Tvisebebi. kulonis kanoni

pasuxebi.

I varianti	 sul 26 qula

1)		  d
2)		  g
3)		  a
4)		  b
5)		  d
6)		  a
7)	 (2 q)	 II
8)		  g
9)		  d
10) (2 q)	 sur.2  –  ;    sur.3  – ;   +    
11) (2 q)	 a
12) (2 q)	 a
13) (2 q)	 b
14)	 a) (2 q)      2 ⋅10 4  n/k.  		 b) (2 q)      – 1800 v
15) (4 q)  

jouli kuloni volti volti/metri

Zabva

daZabuloba

muxti 
muSaoba

I varianti	 sul 26 qula

1)		  a
2)		  a
3)		  a
4)		  g
5)		  d
6)		  d
7)	 (2 q)	 II
8)		  b
9)		  g
10)	 (2 q)	 sur.2   – ;    sur.3  +  ;   +
11)	 (2 q)	 b
12)	 (2 q)	 g
13)	 (2 q)      a
14)	 a) (2 q)		  2,25  ⋅10 4  n/k;		 b)(2 q)	 450 v.
15)	 (4 q)      

niutoni kuloni volti niutoni/kuloni

potenciali

daZabuloba

muxti 
Zala
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aqtivobebi _ miznis misaRwevad gamoyenebuli 
swavlisa da swavlebis savarjiSoebi, romlebic 
moswavleTa asaks, SesaZleblobebsa da swavlis 
stils Seesabameba.

gonebrivi ieriSi _ swavlebis meTodi, rodesac 
moswavleebi mokle droSi adgilze mofiqrebul 
sakuTar azrebs gamoTqvamen.

dakvirveba _ procesze an mis amsaxvel masalaze 
monacemebis Segroveba.

debrifingi _ ukukavSiri, anu pozitiuri gamox
maureba samuSaos ganxilvisa da gaazrebis 
Semdeg.

diferenciacia _ saswavlo procesis dagegmva 
moswavleTa saswavlo saWiroebebis dadgenis 
safuZvelze.

diskusia _ sadavo sakiTxebze azrTa gacvla-ga
mocvla, kamaTi.

drama _ dialogis saxiT dawerili scenaze war
mosadgeni teqsti, romelSic asaxulia Zlieri 
gancdebi, mZafri konfliqti.

efeqtiani swavleba _ maswavleblis saswavlo stra
tegiis SeTavseba moswavleTa swavlis stilTan.

indikatori _ maCvenebeli, romelic gansaz
Rvravs, ramdenad aris mizani miRweuli.

instruqcia _ zogadi CarCo, romelSi mocemuli 
principebis dacva evalebaT skolis maswavleb
lebs.

integracia _ Sevseba, nawilebis mTlianSi gaerTia
neba.

konstruqtivizmi _ saswavlo Teoria, romlis Ta
naxmad, moswavle aqtiurad swavlobs samyaroSi 
arsebuli gamocdilebis safuZvelze da aSenebs 
codnas e.i. axdens codnis konstruirebas (pia-
Je).  socialuri konstruqtivizmis modeliT 
(vigotski) moswavle aqtiurad swavlobs socia
lur konteqstSi da ufrosebTan (maswavlebel
Tan) urTierTobiT.

kritikuli azrovneba _ azrovnebis stili, rome
lic gadawyvetilebis misaRebad SekiTxvebis 
dasmas gulisxmobs.

kurikulumi _ skolebSi winaswargansazRvruli 
swavlebis Sinaarsi.

meTodologiuri gansja _ sakuTari pedagogiuri 
praqtikis gamokvleviTa da analiziT gadawyve
tilebis miReba.

meTodologiuri codna _ saswavlo procesis da
gegmva moswavleTa swavlis stilis, saWiroebe
bisa da moTxovnilebebis gaTvaliswinebiT.

motivacia _ risame sasargeblod mosazrebis, 
safuZvlis, sabuTis moyvana. motivi aris raRac 
qmedebis gamomwvevi mizezi an sababi. yuradRebis 
koncentracia, swavlis survili, CarTuloba 
swavlis procesSi da masalis saSualo siZnele 
motivaciis faqtorebia.

monitoringi _ arsebuli situaciis analizisa da 

Semowmebis safuZvelze realuri monacemebis 
Segroveba.

profesiuli ganviTareba _ procesi, romelic am
zadebs maswavlebels skolisTvis saWiro cvli
lebebis Sesasruleblad. miiRweva treningebis 
gziT.

refleqsia _ igive TviTSemecneba, saazrovno 
unar-Cveva. igi aris sakuTari gamocdilebis 
kritikuli gadamuSavebis procesi, romelic 
gulisxmobs sakuTari qcevis da azrovnebis 
analizs, gacnobierebas, Sefasebas, dagegmvasa 
da kontrols. TviTSemecnebas (refleqsias) 
maswavlebeli/moswavle iyenebs maSin, rodesac 
fiqrobs sakuTar moqmedebebze: mag. rodesac 
fiqrobs imaze, Tu ram ganapiroba misi warmateba 
an warumatebloba.

saswavlo garemo _ swavla/swavlebisTvis gankuT
vnili adgili, aRWurviloba.

saswavlo Teoria _ maswavleblobaSi daostate
bisTvis saWiro wesebis erToblioba. princi
pebis, ideebis sistema, romelic praqtikul 
gamocdilebas ganazogadebs, bunebis, sazoga
doebisa da azrovnebis kanonzomierebebs asa
xavs.

saswavlo miznebi _ ganacxadi, ras unda mivaRwioT 
swavlis procesSi. zogadi miznisgan gamomdi
nare konkretuli amocanis ganviTarebas hqvia 
specifikuri saswavlo mizani.

saswavlo Sedegebi _ codnis, unar-Cvevebisa da 
ganwyoba-damokidebulebebis erToblioba, ro
melTac moswavleebi swavlisas SeiZenen.

saswavlo teqnologia _ dadebiTi Sedegebis 
misaRwevad SerCeuli saswavlo meTodebis kom
pleqsis gamoyenebiT swavlebis specifikuri 
organizacia.

stili _ manera, qcevis an moqmedebis Tavise-
bureba.

strategia _ miznis misaRwevad gadamwyveti ope
raciebis momzadebis, dagegmvis, warmoebis, xel
mZRvanelobis xelovneba (ostatoba). damokide
bulia ganaTlebis politikaze da gamomdina
reobs skolis SesaZleblobidan.

swavlebis meTodi _ saswavlo Sinaarsis Sesaba
misad, maswavleblisa da moswavlis erToblivi, 
mizanmimarTuli saqmianoba, saswavlo miznis 
miRwevis xerxi.

treningi _ jgufuri muSaobis meTodi, romelic 
aZlevs maswavlebels saWiroebebis xedvas da 
uzrunvelyofs mis profesiul ganviTarebas.

treneri _ mwvrTneli, romelic adgens audito
riis saWiroebas, arCevs didaqtikur masalas, 
awodebs, marTavs informacias da konstruq
ciuli dialogis gziT exmareba msmenelebs 
miznis miRwevaSi.

Sefaseba _ monitoringis Sedegebze dayrdnobiT 
procesis analizi.

X.   ganmartebiTi leqsikoni
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XI.   damatebiTi literatura maswavleblisTvis

1. 	 erovnuli saswavlo gegma (zogadsaganmanaTleblo skolebisTvis, 2018-2024 ww.);

2. 	 m. boWoriSvili, diferenciaciis Teoriis ramdenime aspeqti, 2014; 

3. 	 m. xunZayiSvili, s. biveri, ganmaviTarebeli Sefaseba da diferencirebuli swavleba. 2018

4. 	 g. WauWiZe,  rogor davweroT refleqsia Catarebul gakveTilze. 2018

5. 	 g. nozaZe, ganmaviTarebeli Sefasebis Sesaxeb. 28 oqtomberi, 2013 

6. 	 s. lobJaniZe, rogor davgegmoT moqnili da SemoqmedebiTi gakveTili;

7. 	 g. nozaZe,  sagnobriv Sedegebze orientirebuli gakveTilebis dagegmva;

8. 	 s. gorgoZe, efeqturi ganmaviTarebeli Sefaseba;

9. 	 ganviTarebisa da swavlis Teoriebi (2011). maswavlebelTa profesiuli ganviTarebis centri, 
Tbilisi: gamomcemloba “saqarTvelos macne”; 

10. 	 rogor vaswavloT moswavleebs azrovneba (2007). saqarTvelos ganaTlebisa da mecnierebis 
saministro, erovnuli saswavlo gegmebisa da Sefasebis centri. 

11. 	 n. janaSia, n. imedaZe, s. gorgoZe. ganviTarebisa da swavlis Teoriebi. 2008 

12. a. vulfolki, ganaTlebis fsiqologia (2009), Tbilisi, ilias saxelmwifo universitetis 
gamomcemloba. 
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