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fizika 10

II.
eleqtruli deni

X klasis fizikis saxelmZRvanelos koncefcia

X klasis fizikis saxelmZRvanelo Sedgenilia mesame Taobis erovnuli saswavlo gegmi-
sa da fizikis standartis Sesabamisad. saxelmZRvanelos mizania moswavleebSi Teoriuli 
codnisa da eqsperimentuli kvleviTi unar-Cvevebis Camoyalibeba da ganviTareba.

X klasis fizikis kursi Temebis mixedviT iyofa ori nawilad: eleqtrostatika da mud-
mivi denis kanonebi. winamdebare saxelmZRvanelo Seicavs mudmivi denis kanonebs.

saxelmZRvanelos meTodikuri mxare eyrdnoba swavla-swavlebis interaqtiur stils, mo-
cemuli aqtivobebi Seesabameba indikatorebs, romlebic uzrunvelyofs standartiT gan-
sazRvruli Sedegebis miRwevas. paragrafebis Sinaarsi agebulia principze _ martividan 
rTulisken, nacnobidan ucnobisken, gamoyenebulia swavlebis konstruqtivistuli meTodi-
ka da Seesabameba moswavlis inteleqtualur SesaZleblobebs.

saxelmZRvanelos Sinaarsobrivi da meTodologiuri aparatis kompleqtacia, Semadgen-
eli nawilebis erToblioba da struqturis specifika aseTia:

•• paragrafebis Sinaarsi agebulia sagakveTilo teqstisagan, ilustraciebisa da prob-
lemaze orientirebuli kiTxvebisa da amocanebisgan, eqsperimentuli kvlevebisa da 
kompleqsuri davalebebisagan.

•• paragrafebi Seicavs Temis farglebSi dasamuSavebel samizne cnebebs, sakvanZo sakiT
xebs, mkvidr warmodgenebs. es masala ZiriTadad ganawilebulia sxvadasxva rubrikaSi: 
`ifiqre da imsjele~ (samotivacio kiTxvebi), `gaazreba~ (axlad axsnili masalis gagebis 
Semowmeba), `saSinao davaleba~ (davaleba saswavlo Temis kargad/srulyofilad asaT-
viseblad).

•• paragrafebi ZiriTadad Seicavs saazrovno kiTxvebs, masalas msjelobisaTvis, eqsperi-
mentul kvlevas, daskvnebis gamotanas.

saxelmZRvaneloSi aseve asaxulia fizikis kavSiri mecnierebis sxva dargebTan da misi 
roli samecniero-teqnikuri progresis miRwevaSi. saxelmZRvanelo daexmareba moswavles 
garemomcveli samyaros Sesaxeb Teoriuli codnis miRebasa da mecnieruli kvleva-Ziebis 
unar-Cvevebis dauflebaSi, sayofa-cxovrebo sakiTxebis SecnobaSi, garemos dacvis sakiT-
xebis gaazrebasa da miRebuli gamocdilebis praqtikulad gamoyenebaSi.

saxelmZRvanelos struqtura
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saxelmZRvanelo

saswavlo
paragrafi

Semajamebeli 
gakveTili

saswavlo Tavis 
Seswavlis Sedegad 
miRweuli Sedegebi

ifiqre da 
imsjele

ganwyobis 
Seqmna

saswavlo Temis 
Sinaarsi

Sinaarsis 
realizeba

sagakveTilo 
Temis gageba da 

gaazreba

kvleviTi 
unar-Cvevebis 
ganviTareba

saSinao davaleba

Temis 
srulyofili

aTviseba

gaazreba

eqsperimenti

msjeloba 
saswavlo TemasTan 

dakavSirebiT

samotivacio 
kiTxva
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moswavlis wignSi gamoyenebuli pirobiT niSnebi

eqsperimenti

wignze muSaobis pirobiTi niSnebi

4

asruleb davalebas saswavlo Temis 
srulyofilad asaTviseblad.  
werilobiYT samuSaoebs Seasruleb 
saSinao davalebis rveulSi.

saSinao davaleba

kiTxvebis ga moye nebiT xels uwyob 
gakveTilis Temis gagebasa da 
gaazrebas.

 gaazreba

mocemul kiTxvaze pasuxis gacemiT 
winare codnas ukavSireb saswavlo 
Temas.

ifiqre da imsjele

atareb eqsperiments 
individualurad an jgufTan 
erTad.

azrobrivi eqsperimenti

atareb eqsperiments 
maswavlebelTan da jgufTan 
erTad.

eqsperimenti, romelsac realurad 
ver Seasruleb da mxolod misi gaaz-
rebaa SesaZlebeli. atareb eqsperi-
ments individualurad an jgufTan 
erTad
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fizika. saSualo safexuris standarti

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 aRiwereba Temebis (qveTemebis), sakiTxebisa da qvecnebebis saxiT. erovnuli 
saswavlo gegma gansazRvravs savaldebulo Temebs. Temebis Sesabamis sakiTxebs ki skolebi 
Tavad irCeven.

TiToeul Temas axlavs Sedegebis miRwevis indikatorebi. isini gansazRvravs, Tu ra 
unda Sefasdes 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 gamoyenebiT niv-
Tierebebis Semadgeneli struqturis daxasiaTeba da velebis maxasi-
aTebeli 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 gamoyenebiT 
energiis saxeebsa da maTi urTierTgardaqmnis mizezebze/Sedegebze 
msjeloba bunebaSi mimdinare fizikuri movlenebis dasaxasiaTeb-
lad;

fiz.saS.3.

mecnieruli miRwevebisa da kvleviTi unar-Cvevebis gamoyenebiT 
sxeulTa urTierTqmedebebsa da maT Sedegebze msjeloba bunebaSi 
mimdinare procesebis aRsawerad;

fiz.saS.4

mecnieruli miRwevebisa da kvleviTi unar-Cvevebis gamoyenebiT bu-
nebaSi arsebuli mizezSedegobrivi kavSirebis dasabuTeba fizikuri 
procesebis/ movlenebis aRsawerad da dasaxasiaTeblad.

savaldebulo Temebi

X klasi

eleqtrostatika

mudmivi denis kanonebi

rekomendebulia swavla-swavlebis procesSi skolebma daicvan Temebis zemoT SemoTa-
vazebuli Tanmimdevroba (X klasSi rekomendebulia erT semestrSi erTi Temis swavleba).

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.



8 

Tema: eleqtrostatika Temis farglebSi ganixileba:
•	 fizikis kvlevis sagani, amocanebi da kvlevis meTodebi; fizikis mimarTulebebi (dargebi) da 

maTi kavSiri sxva mecnierebebTan; fizikis miRwevebi; 
•	 muxtebis urTierTqmedeba da kulonis kanoni; eleqtruli velis daZabuloba da superpoziciis 

principi; eleqtrostatikuri velis potencialuri energia da potenciali; eleqtrotevadoba, 
brtyeli kondensatori.

Temis farglebSi Sedegebis miRwevis indikatorebi samizne cnebebis mixedviT

materia _ moswavlem unda SeZlos:
•	 elementaruli muxtisa da sxeulis muxtis Sesaxeb msjeloba muxtis Senaxvis kanonis gasaanali-

zeblad; 
•	 muxtis mier eleqtrostatikuri velis warmoqmnisa da velis maxasiaTebeli parametrebis (daZa-

buloba, potenciali) Sesaxeb msjeloba muxtebs Soris eleqtruli urTierTqmedebis aRsawerad 
(analogia gravitaciuli velis maxasiaTeblebTan); 

•	 nivTierebis dieleqtrikuli SeRwevadobis Sesaxeb msjeloba dieleqtrikebSi eleqtruli velis 
gavrcelebis dasaxasiaTeblad.

energia _ moswavlem unda SeZlos:
•	 eleqtruli velis mier Sesrulebuli muSaobis Sesaxeb msjeloba muxtis velTan urTierTqmede-

bis potencialuri energiis dasaxasiaTeblad; 
•	 brtyeli kondensatorebis modelebis Seqmna, Sereuli SeerTebis gamokvleva, maTi eleqtruli 

velis energiis raodenobrivi aRwera da gamoyenebis Sesaxeb msjeloba yofa-cxovrebasa da teq-
nikaSi kondensatoris rolis Sesafaseblad. 

Zala _ moswavlem unda SeZlos: 
•	 sxeulTa wonasworobis pirobebis gamoyeneba eleqtrul velSi uZravad moTavsebuli (wrfivad 

da Tanabrad moZravi) muxtis wonasworuli mdgomareobis aRsawerad; 
•	 wertilovan muxtebs Soris urTierTqmedebis Zalis raodenobrivad daxasiaTeba (analogia mso-

flio mizidulobis kanonTan) da eleqtrostatikuri velis superpoziciis principis axsna prob-
lemaze 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, moZraobis maxasi-

aTebeli parametrebisa da maTi cvlilebis/ucvlelobis mizezebis Sesaxeb msjeloba problemaze 
orientirebuli amocanebis gadasaWrelad.

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.

X klasi
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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 damokidebulebis Sesaxeb 

msjeloba misi yofa-cxovrebaSi praqtikuli gamoyenebis Sesaxeb argumentebis mosayvanad. zegam-
tarobis movlenis Sesaxeb msjeloba; 

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

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

energia _ moswavlem unda SeZlos:
•	 denis muSaobisa da simZlavris Sesaxeb argumentirebuli msjeloba/raodenobrivi aRwera prob-

lemaze orientirebuli amocanebis gadasaWrelad; 
•	 eqsperimentebis dagegmva (hipoTezis Camoyalibeba, Tvisebrivi da raodenobrivi monacemebis 

sxvadasxva meTodiT organizeba) da misi usafrTxod Catareba mimdevrobiT/paralelurad/Sereu-
lad SeerTebul momxmarebelTa mier gamomuSavebuli simZlavreebis dasadgenad; 

Zala _ moswavlem unda SeZlos: 
•	 Tavisufal muxtebze moqmed eleqtrul Zalasa da gamtarebSi denis warmoqmnas Soris mi-

zezSedegobrivi kavSiris dadgena problemaze orientirebuli amocanebis gadasaWrelad; 
•	 eleqtrolitebSi gamtarobis warmoqmnis meqanizmis axsna, eleqtrolizis movlenis asaxsnelad/

yofa-cxovrebasTan/profesiebTan/sxva disciplinebTan dasakavSireblad; 

fizikuri procesi _ moswavlem unda SeZlos:
•	 gamtarebSi arsebuli Tavisufali muxtebis moZraobis daxasiaTeba gamtaris eleqtrul velSi 

moTavsebamde da moTavsebis Semdeg, masSi denis warmoqmnis meqanizmis gasaanalizeblad; 
•	 airebSi denis warmoqmnis meqanizmis axsna atmosferoSi eleqtruli movlenebis/procesebis aRsawerad.
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Temis damuSavebis nimuSi

ganmartebebi cxrilisTvis:

saswavlo Tema warmoadgens konteqsts, romelic standartis Sedegebis, samizne cnebe-
bisa Tu konkretuli sakiTxebis integrirebulad da urTierTdakavSirebulad swavlebis 
saSualebas iZleva. TiToeuli Temis farglebSi SeZlebisdagvarad unda damuSavdes stan-
dartis yvela Sedegi. 

SeniSvna: im sagnebSi, romlebSic saswavlo Temebi organizebulia Tematuri blokebis 
saxiT, unda mieTiTos, romel Tematur bloks miekuTvneba mocemuli konkretuli Tema;

TemasTan dakavSirebuli mkvidri warmodgenebis funqciaa moswavles warmodgena Seuqmnas 
Sesaswavli Temis konturebze (Tematuri mkvidri warmodgenebi Tvisebrivad gansxvavdeba 
samizne cnebebTan dakavSirebuli mkvidri warmodgenebisgan).

TemasTan dakavSirebuli sakvanZo SekiTxvebi pasuxobs _ raze unda dafiqrdes moswavle 
Temis Seswavlisas.

samizne cnebebis saxiT gansazRvrulia is codna, romelsac moswavle sagnis farglebSi 
unda daeuflos.

sakiTxebi _ wliuri Temebis farglebSi gamoiyofa sagnobrivi sakiTxebi. maTi saSuale-
biT xdeba imis gansazRvra, Tu konkretulad raze unda imuSaos moswavlem Temis fargleb-
Si. sakiTxebze dayrdnobiT ganisazRvreba aseve, kompleqsuri davalebis piroba, gansazRv-
ra, romelic moswavles samizne cnebisa da maTTan dakavSirebuli mkvidri warmodgenebis 
gacnobierebaSi exmareba.

sakvanZo SekiTxvebi gamokveTs _ raze unda dafiqrdes moswavle kompleqsur davalebaze 
muSaobisas? maTi funqciaa:

•	 moswavlis winare codnis gaaqtiureba, cnobismoyvareobis gaRviveba, provocireba 
axali codnis SesaZenad;

•	 saswavlo Temis Sedegze orientirebulad swavla-swavlebis uzrunvelyofa; 

•	 Temis swavla-swavlebis procesSi Sualeduri bijebis/etapebis gansazRvra. sakvanZo 
SekiTxva warmoadgens maorganizebel elements, romelic saswavlo Temis farglebSi 
asrulebs gakveTil(eb)is miznis rols.

kompleqsuri/proeqtuli davalebebi warmoadgens imgvar aqtivobebs, romelTa Sesru-
leba moiTxovs sxvadasxva codnis integrirebulad gamoyenebas funqciur konteqstebSi. 
kompleqsuri davaleba (masTan mWidrod dakavSirebul struqturul erTeulebTan _ sa-
kiTxi, sakvanZo SekiTxva, Sefasebis kriteriumi) Temis farglebSi Sualeduri miznis rols 
asrulebs.

mkvidri warmodgenebi _ TiToeul cnebas axlavs mkvidri warmodgenebi, romlebic Semo-
sazRvravs cnebis moculobas da azustebs, ra unda hqondes gacnobierebuli moswavles am 
cnebasTan mimarTebiT safexuris bolos.

Sefasebis indikatorebi standartis Sedegebidan gamomdinareobs da aCvenebs, ra unda 
SeZlos moswavlem konkretuli Temis farglebSi. sxva sityvebiT, rom vTqvaT indikatorebi 
warmoadgens konkretul TemaSi realizebul Sedegebs.
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Tema: saaTebis savaraudo raodenoba _

TemasTan dakavSirebuli mkvidri warmodgenebi:

TemasTan dakavSirebuli sakvanZo SekiTxvebi:

Temis farglebSi dasamuSavebeli sakiTxebi:

samizne cnebebi da 
maTTan dakavSirebuli 
mkvidri warmodgenebi

I etapi

kompleqsuri davaleba /
davalebebi

sakiTxi/qvecneba
sakvanZo SekiTxva / 

SekiTxvebi

aqtivobebi:

resursebi:

samizne cnebebi da 
maTTan dakavSirebuli 
mkvidri warmodgenebi

I etapi

kompleqsuri davaleba /
davalebebi

sakiTxi/qvecneba
sakvanZo SekiTxva / 

SekiTxvebi

aqtivobebi:

resursebi:

Sefasebis kriteriumi/kriteriumebi
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saSualo safexuri, me-10 klasi, II semestri
Tema _ mudmivi denis kanonebi  

Tematuri mkvidri warmodgenebi

 

samizne cneba:
saSualo safexuri, me-10 klasi
Tema - mudmivi denis kanonebi

materia _ moswavlem 
unda gaacnobieros 
rom:

•	 gamtaroba da winaRoba nivTierebis fizikuri 
Tvisebebia. nivTierebebi denis gamtarobis mixedviT 
iyofian sam jgufad: gamtarebad, naxevargamtarebad 
da dieleqtrikebad;

•	 nivTierebis gamtarobis Tviseba damokidebulia misi 
Semadgeneli nawilakebis gvarobaze, nivTierebis 
struqturaze, gamtaris geometriul zomebze da 
temperaturaze. 

energia _ moswavlem 
unda gaacnobieros 
rom:

•	 eleqtruli xelsawyoebis saSualebiT eleqtruli 
energia gardaiqmneba sxvadasxva saxis energiad 
da piriqiT. energiis am gardaqmnebis aRwera 
ki  gvexmareba eleqtroxelsawyoebis moqmedebis 
principis axsnasa da gamoyenebaSi; 

Zala _ moswavlem 
unda gaacnobieros 
rom:

•	 nivTierebaSi arsebul Tavisufal muxtebze moqmedi 
eleqtruli Zalebi ganapirobebs masSi denis 
aRZvras; 

•	 nivTierebis Semadgenel nawilakebze/dipolebze 
eleqtruli ZalTa wyvilis moqmedebiT SesaZlebelia 
nivTierebis gamtarobis Secvla; 

fizikuri procesi 
_ moswavlem unda 
gaacnobieros rom:

•	 gamtarebis sxvadasxvagvari SeerTebisas, Zabvebisa 
da denis Zalebis ganawileba damokidebulia 
gamtarTa SeerTebis struqturaze da gamtarebis 
winaRobebze;

•	 gamtarSi gamavali denis Zalis, gamtaris boloebze 
Zabvis,  gamtaris winaRobisa da denis muSaobis  
erTmaneTTan kavSiri SegviZlia gamovsaxoT 
sxvadasxva meTodebiT.

Tematuri matrica
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Sualeduri saswavlo mizani N1
saaxalwlo naTurebi

grZelvadiani mizani Sualeduri saswavlo mizani N1:  saaxalwlo naTurebi

samizne cneba - fizikuri procesi
(Sedegi 1.2.3,4).  

qvecneba  - denis Zala, Zabva, 
winaRoba

samizne cneba - energia
(Sedegi 1.2.3,4).  

qvecneba  - eleqtruli energia

sakvanZo SekiTxva - naTurebis sxvadasxva 
SeerTebis gamoyenebiT rogor SeiswavliT/aRwerT 
wredis simZlavres da mis mier moxmarebul ele-
qtroenergias?

kompleqsuri davalebis idea - saaxalwlo naTurebi
axali weli axlovdeboda. nino didi sixaruliT 
awyobda naZvis xes. naTurebiT gaCiraRdnebuli  
naZvis xe nairferad kaSkaSebda. dedam ninos sTxova 
oTaxi Tavisi bavSvobis droindeli,  feradi, Zveli 
naTurebiT gaeformebiaT. Tumca  anawyobis denSi 
CarTvisas naTurebi ar ainTo. dedam gadawyvita 
aRmoeCina gadamwvari naTura da  igi axali naTu-
riT Seecvala. nino gakvirvebuli darCa, radgan 
mis Tanamedrove anawyobSic erTi naTuris gadawvi-
sas mxolod imave feris naTurebi ar ainTo, Tumca 
denSi CarTuli sxva naTurebi mainc enTo. 
nino mixvda, rom  Zvel da axal anawyobSi naTurebi 
gansxvavebuli  principiT iyo SeerTebuli. prob-
lemis gadaWris mizniT nino metad dainteresda 
eleqtruli denis TvisebebiT da gadawyvita Rrmad 
Seeswavla igi.
daexmare ninos moiZios informacia gamtarebis 
Sereuli SeerTebis Sesaxeb da saWiro resursebis 
gamoyenebiT aawyve wredi. naSromi warmoadgine 
prezentaciis saxiT.

Tema - mudmivi denis kanonebi

sakiTxebi - eleqtruli deni, 
omis kanoni wredis ubnisTvis, 
eleqtruli wredis saxeebi, de-
nis muSaoba, simZlavre

qvesakiTxebi - denis Zala, Zabva, 
winaRoba, kuTri winaRoba, gam-
tarebis paraleluri, mimdev-
robiTi da Sereuli SeerTeba, 
joul-lencis kanoni

samizne cnebis mkvidri 
warmodgenebi

moswavlem unda gaacnobieros,  rom:

Sefasebis kriteriumi - 
(zogadi)

moswavles SeuZlia:

Sefasebis kriteriumi - 
(konkretul komple-
qsur davalebaze 
misadagebuli)

naSromSi xazgasmiT 
warmoaCineT:

fizikuri procesi: 

1) yvela fizikur movlenas da 
mis damaxasiaTebel  process 
ganapirobebs mizezi da mohyve-
ba Sedegi. maT Soris kavSirebis 
dadgena ki mecnierebis mTavari 
amocanaa. 

fizikuri procesi:
• aRmoaCionos, romeli fizi-
kuri movlena xdeba da, Se-
sabamisad, romeli fizikuri 
procesebi mimdinareobs mis 
mier gansaxilvel sakiTxSi. 
daakavSiros erTmaneTTan 
am procesebis mizezebi da 
Sedegebi (fiz.pr.1);

• Seadare mimdevro-
biTi da paraleluri 
SeerTebisas wredis 
ubnis eleqtruli maxa-
siaTeblebi: denis Za_
la, Zabva da winaRoba 
(fiz.pr.1,2,3)
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2) fizikuri movlenebis mim-
dinareobis aRsawerad, mec-
nierebi am movlenebis Sesabamis 
fizikur procesebs ikvleven. 
TiToeuli procesi  xasiaTdeba 
fizikuri sidideebiT, romelTa 
urTierTdakavSirebiTac Sesa-
Zlebelia am procesis aRwera.
3) fizikuri procesebis  maxasi-
aTebel fizikur sidideebs So-
ris an/da am sidideebsa da maTi 
cvlilebis mizezebs Soris 
damokidebuleba SesaZlebelia 
aRvweroT analizurad, grafi-
kulad, diagramebiT, cxrile-
biT an sxva meTodebiT.

energia:

1) sistemis Semadgenel sxe-
ulebs maTi moZraobisa da sxva 
sxeulebTan urTierTqmedebis 
gamo, aseve sxeulis Semadgeneli 
nawilakebis moZraobisa da maTi 
erTmaneTTan urTierTqmedebis 
gamo SesaZlebelia gaaCndeT sx-
vadasxva saxis energia, romelic 
SesaZlebelia gardaiqmnas erTi 
saxidan meoreSi;
2) sxeulTa sistemis ener-
giis cvlilebas gansazRvravs 
mis mier (masze gare Zalebis 
mier) muSaobis Sesruleba an/
da Tbogadacema, xolo sxeul-
Ta sistemis mier Sesrulebuli 
muSaobis (energiis cvlilebis) 
siswrafes - mis  mier ganviTa-
rebuli simZlavre;
3) sxeulTa sistemis energiebisa 
da maTi cvlilebis  damokide-
buleba energiebis cvlilebis 
gamomwvev mizezebTan   Sesa-
Zlebelia aRvweroT analizu-
rad, grafikulad, diagramebiT, 
cxrilebiT da sxva meTodebiT.

• gamoikvlios, aRmoaCinos 
mis mier gansaxilvel sakiTx-
Si mimdinare fizikuri pro-
cesebis maxasiaTebeli fizi-
kuri sidideebi da kavSiri 
maT Soris (fiz.pr.2); 
• sxvadasxva formiT war-
moadginos kavSirebi mis 
mier gansaxilvel sakiTxSi 
mimdinare fizikuri proce-
sebis maxasiaTebel fizikur 
sidideebsa da am sidideebis 
cvlilebis mizezebs Soris 
(fiz.pr.3).
energia:
•aRmoaCinos, energiis rom-
eli saxeobiT xasiaTdebian 
gansaxilvel movlenaSi/
sakiTxSi monawile sxeule-
bi da  energiis rogori 
gardaqmna xdeba am dros 
(en.1); 
•daadginos, ris xarjze mox-
da  gansaxilvel movlenaSi/
sakiTxSi monawile sxeulebis 
energiebis cvlileba (en.2);
•warmoadginos, rogoraa 
damokidebuli gansaxilvel 
movlenaSi monawile sxeul-
Ta sistemis energia misi cv-
lilebis gamomwvev mizeze-
bze (en.3).

• daadgine Sens mier awy-
obili wredis simZlavre 
da erT dRe-RameSi dax-
arjuli eleqtroener-
gia; (en.1,2,3)
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kompleqsuri davalebis ganxorcielebis etapebi (aqtivobebi, resursebi, SekiTxvebi)

etapi I – kompleqsuri davalebis pirobis gacnoba 

resursebi/gansaxilveli qeisebi: 

•	 resursi 1. modelis gacnoba (zogadi)  ra aris modeli   

•	 resursi 2. samotivacio video https://www.youtube.com/watch?v=LyswV5HACKM 

•	 resursi 3.  wredis awyobis nimuSi. https://www.youtube.com/watch?v=6ArfHBpZvD0

kompleqsuri davalebis pirobis gacnoba  
maswavlebeli moswavleebs acnobs davalebis pirobas, aCvenebs samotivacio videos (resursi2), 
msjeloben zogadad modelis Sesaxeb (resursi). Semdeg ganixilaven eleqtruli wredis 
awyobis erTerT nimuSs (resursi3). moswavleebi msjeloben da iniSnaven rveulSi modelis 
Sesaqmnelad saWiro resurs da etapebs.  gamoTqvaven TavianT mosazrebebs.

kompleqsuri davalebis pirobis gaazrebaze orientirebuli SekiTxvebi:
modeli (resursi 1,2,3)

•	 ra aris modeli?
•	 SegiqmniaT Tu ara raimes modeli?
•	 risTvis aris saWiro modelebi?
•	 ratom iyeneben mecnierebi modelebs?
•	 ramdenad mniSvnelovania, rom modelis damzadebisas gaiTvaliswinoT yvela 

komponenti? 
•	 ra nabijebis gadadgma mogiwevs naZvisxis gasanaTebeli anawyobis modelis Sesaqmnelad?

kompleqsuri davaleba
•	 Tqveni sityvebiT CamoayalibeT, ras Seexeba dRes mocemuli davaleba, romelzec 

ramdenime gakveTilis ganmavlobaSi unda imuSavoT?
•	 msgavsi formis, an Sinaarsis davaleba sxva dros Tu Segisrulebia?

etapi II – kompleqsur davalebaze muSaoba  

qvecneba - 
nabiji 1    -  Sefasebis kriteriumi 1: 
Seadare mimdevrobiTi da paraleluri SeerTebisas wredis ubnis eleqtruli maxasiaTeblebi: 
denis Zala, Zabva da winaRoba (fiz.pr.1,2,3) 

resursebi: 
saxelmZRvanelo - paragrafebi 2.1-2.15
virtualuri laboratoria - https://www.vascak.cz/data/android/physicsatschool/templateimg.
php?s=ele_ohm&l=en, https://www.vascak.cz/data/android/physicsatschool/template.php?s=ele_uir&l=en, 
https://phet.colorado.edu/sims/html/circuit-construction-kit-ac-virtual-lab/latest/circuit-construction-kit-
ac-virtual-lab_en.html

aqtivobebi:

aqtivoba 1. gamtarSi gamavali muxtis sididis droze damokidebulebis 
grafikebis mixedviT a. imsjele, romel gamtarSia meti denis Zala; 
b. gamoTvale denis Zala TiToeuli gamtarisaTvis, g. Seadare 
msjelobiT miRebuli Sedegi formuliT gamoTvlils.
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aqtivoba 2.  daxaze elqtruli wredis 
sqema. xelsawyoebis Cvenebebis mixedviT 
gamoTvale wredSi gasuli muxtis sidide, 
Tu wredis CarTvisas wamzomis Cveneba 
nulis tolia. 

aqtivoba 3.  imsjele da daadgine analogia wredSi 
gamaval eleqtrul densa (b) da milSi wylis dinebas 
(a) Soris. azrobrivad daakavSire maT Soris 
Sesabamisoba. Seavse cxrili.
  

aqtivoba 4.  imsjele da Seadare ori gamtaris winaRoba grafikze 
gamosaxuli volt-amperuli maxasiaTeblis mixedviT. romeli grafiki 
Seesabameba meti winaRobis gamtars? (es aqtivoba SesaZlebelia Sesruldes 
virtualuri laboratoriis gamoyenebiT _ omis kanoni wredis ubnisTvis 
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=ele_
ohm&l=en )

aqtivoba 5. imsjele mimdevrobiT SeerTebuli naZvis xis 
naTurebis anawyobis Sesaxeb, romlis TiToeuli naTura 1v 
Zabvazea gaTvaliswinebuli. minimum ramdeni aseTi naTurisagan 
unda Sedgebodes anawyobi, Tu mas 220v Zabvis qselSi CarTaven?

aqtivoba 6. eleqtruli sqemis mixedviT imsjele rezistorebis 
SeerTebis Sesaxeb. gamoTvale wredis AB ubanze denis Zala, 
Tu R winaRobis gamtarSi denis Zalaa I1.

aqtivoba 7. eleqtruli wredis Zabvaze, winaRobaze da denis 
Zalaze dakvirveba virtualuri laboratoriis gamoyenebiT 
naTurebis mimdevrobiTi, paraleluri da Sereuli SeerTebisas.
-https://www.vascak.cz/data/android/physicsatschool/template.php?s=ele_
uir&l=en . gamoitane daskvna, Tu rogor aris damokidebuli denis 
Zala Zabvaze, winaRobaze da SeerTebis saxeebze. SesaZlebelia 
sxva virtualuri laboratoriis gamoyeneba: https://ophysics.com/

em4a.html da https://phet.colorado.edu/sims/html/circuit-construction-kit-dc-virtual-lab/latest/circuit-
construction-kit-dc-virtual-lab_en.html
 

aqtivoba 8. gamtaris winaRobis nivTierebis gvarobaze 
damokidebulebis kvleva. sami erTnairi sigrZisa da ganivkveTis 
farTobis sxvadasxva nivTierebis gamtari rigrigobiT CarTe wredSi. 
Seadare erTmaneTs denis Zalebi. ratom gaiara gansxvavebuli sididis 
denma sxvadasxva gvaris gamtarSi?

aqtivoba 9. gamtaris winaRobis damokidebulebis kvleva gamtaris sigrZeze, ganivkveTis 
farTobze da nivTierebis gvarobaze virtualuri laboratoriis gamoyenebiT  https://www.
vascak.cz/data/android/physicsatschool/template.php?s=ele_odpor&l=en .

damxmare kiTxvebi:
•	 ras ewodeba eleqtruli deni?
•	 romeli fizikuri sidideebiT xasiaTdba eleqtruli deni?
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•	 romeli formuliT gamoiTvleba eleqtruli denis Zala?
•	 ra  erTeulebSi izomeba denis Zala?
•	 romeli xelsawyoTi zomaven denis Zalas da rogor irTveba igi wredSi?
•	 ratom aris Zabva eleqtruli denis energrtikuli maxasiaTebeli?
•	 romeli xelsawyoTi zomaven Zabvas da rogor irTveba igi wredSi?
•	 ra aris eleqtruli wredi? 
•	 ratom gamosaxaven eleqtruli wreds  sqematurad?
•	 ra aucilebeli pirobis dacvaa saWiro, rom  wredSi denma gaiaros?
•	 ratom atarebs zogierTi  nivTiereba  eleqtrul dens da ras uwodeben aseT 

nivTiererbas?
•	 ratom ar atarebs zogierTi  nivTiereba  eleqtrul dens da ras uwodeben aseT 

nivTierebas?
•	 ra aris winaRoba da ra aris misi erTeuli romel fizikur sidideebs Soris amyarebs 

damokidebulebas omis kanoni?
•	 ra damokidebulebaa denis Zalasa da Zabvas Soris mudmivi winaRobis dros?
•	 ra damokidebulebaa denis Zalasa da winaRobas Soris mudmivi Zabvis dros?
•	 romeli formuliT gamoisaxeba omis kanoni wredis ubnisaTis?
•	 ra damokideulebaa denis Zalas, Zabvasa da winaRobas Soris wredis ubanze omis 

kanonis Tanaxmad?
•	 ra aris volt-amperuli maxasiaTebeli?
•	 ras ewodeba mimdevrobiTi SeerTeba? 
•	 ras ewodeba paraleluri SeerTeba?
•	 wredis ubnze,eleqtruli denis maxasiaTebeli, romeli fizikuri sidide ar icvleba 

mimdevrobiTi SeerTebisas?
•	 wredis ubanze, eleqtruli denis maxasiaTebeli, romeli fizikuri sidide ar 

icvleba paraleluri SeerTebisas?
•	 ratom aris damokidebuli gamtarebis winaRoba nivTierebis gvarobaze?
•	 ra damokidebulebaa gamtarebis winaRobasa, kuTr winaRobas, mis sigrzesa da kveTis 

farTobs Soris? 
•	 ra erTeulebSi izomeba kuTri winaRoba?
•	 ratom ar aris damokidebuli gamtarebis winaRoba Zabvasa da denis Zalaze? 
•	 ras udris wredis ubnis winaRoba mimdevrobiTi SeerTebisas?
•	 ras udris wredis ubnis winaRoba paraleluri  SeerTebisas?

nabiji 2  -  Sefasebis kriteriumi 2:
daadgine Sens mier awyobili wredis simZlavre da erT dReRameSi daxarjuli eleqtroenergia; 
(en.1,2,3)

resursi/aqtivoba/damxmare kiTxvebi:
teleskolis gakveTilebii https://1tv.ge/video/fizikis-dro-vi-gakvetili-6-aprili-2020-teleskola/

aqtivoba 1: eleqtruli wredis sqemis mixedviT imsjele ra Tanafardobaa 
R winaRobisa da 2R winaRobis rezistorebis simZlavreebs Soris, Tu R 
winaRobis rezistorze simZlavrea P?

aqtivoba 2: azrobrivi eqsperimenti. warmoidgine 
gaqvs ori sxvadasxva winaRobis naTura R1 >R2, 
romlebic jer SeaerTe pralelurad, Semdeg 
mimdevrobiT. imsjele: a.paraleluri SeerTebisas 
ratom kaSkaSebs metad mcire winaRobis naTura, 
vidre didi winaRobis; b.mimdevrobiTi SeerTebisas 

ratom kaSkaSebs didi winaRobis naTura ufro metad, vidre mcire winaRobis?
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aqtivoba 3. eleqtruli wredis simZlavris da eleqtruli denis mier Sesrulebuli muSaobis 
gamoTvla virtualuri laboratoriis gamoyenebiT naTurebis mimdevrobiTi da paraleluri 
SeerTebisas. 
https://phet.colorado.edu/sims/html/circuit-construction-kit-dc-virtual-lab/latest/circuit-construction-kit-
dc-virtual-lab_en.html 

a. ori naTura SeaerTe mimdevrobiT, voltmetriT da ampermetriT aiRe 
anaTvlebi, gamoTvale TiToeuli naTuris da wredis simZlavre. SearCie 
drois Sualedi da gamoTvale denis mier Sesrulebuli muSaoba. Seqmeni 
cxrili da monacemebi Seitane cxrilSi.

b. ori naTura SeaerTe paralelurad, voltmetriT da ampermetriT aiRe 
anaTvlebi, gamoTvale TiToeuli naTuris da wredis simZlavre. SearCie 
drois Sualedi da gamoTvale denis mier Sesrulebuli muSaoba. Seqmeni 
cxrili da monacemebi Seitane cxrilSi.

aqtivoba 4: mocemuli gaqvs: 3 volti Zabvis  mudmivi denis wyaro( batarea). SemaerTebeli 
sadenebi sxadasxa feris  Suq diodebi (led naTurebi). https://www.youtube.com/watch?v=s-
icMfUjONo https://www.youtube.com/watch?v=xAH37bcckD4 

a. sxvadasxva feris Suq diodebi SeaerTe sadenebiT mimdevrobiT da 
CarTe 3 v Zabvis mudmivi denis  wyaroSi. gaiTvaliswine denis wyaros 
dadebiT polusTan  unda SeaerTo naTuris dadebiTi polusi( grZeli 
vexi), Sesabamisad  uaryofiTi polusi ki - uaryofiTTan. 
ratom qreba anawyobis naTurebi Tu erT-erTi naTura gadaiwveba?

ra analogias gaatarebdi naZvis xis naTurebis  anawyobsa da Sen mier awyobil wreds Soris?

b. Suqdiodebi SeaerTe  paralelurad. mudmivi denis wyarosTan 
gamtarebiT mierTebisas gaiTvaliswine maTi polusebi (wina cdis 
analogiurad).
ratom ar qreba anawyobis naTurebi Tu erT-erTi naTura gadaiwveba?
ra analogias gaatarebdi WaRSi naTurebis SeerTebisa  da Sen anawyobSi 

naTurebis SeerTebis Soris?
g. Zabvisa da denis Zalis nominaluri mniSvnelobebis (3v; 20 ma) mixedviT gamoTvale naTuris 
winaRoba da nominaluri simZlavre. gamoTvale anawyobis simZlavreebi mimdevrobiTi da 
paraleluri SeerTebisas. Seadare erTmaneTs.

damxmare kiTxvebi:

•	 romel energiad SeiZleba gardaiqmnas eleqtruli energia?
•	 romel fizikur movlenas iwvevs denis gavla gamtarSi?
•	 ratom Tbeba gamtarebi denis gavlis Sedegad?  
•	 romel fizikur sidideebzea damokidebuli denis gavlisas gamtarSi gamoyofili 

siTbos raodenoba?
•	 ra aris siTbos raodenobis erTeuli?
•	 romeli formuliT gamoisaxeba joul-lencis kanoni?
•	 ratom gaaCnia eleqtrul dens simZlavre?
•	 romeli formulebiT gamoisaxeba eleqtruli denis simZlavre?
•	 ra erTeulebSi izomeba eleqtruli denis simZlavre?
•	 ra resursi gamoiyene wredis asawyobad?
•	 rogor dagexmara virtualur laboratoriaSi muSaoba realuri wredis maxasiaTeblis 

gansazRvraSi?
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kompleqsuri davalebis Sesrulebis da prezentaciis procesSi maswavleblis mier dasmuli 

SekiTxvebi konkretul moswavlesTan individualuri muSaobis sawarmoeblad

aRwere, rogor mimdinareobs/warimarTa davalebaze muSaobis procesi;

•	 rogor gegmav/dagegme kompleqsur davalebaze muSaobis procesi? ras iTvaliswinebdi 
samuSao procesis dagegmvisas? 

•	 dagexmara Tu ara pirveladi gegma muSaobis procesSi?
•	 ra detalebze akeTebdi aqcents naTurebis anawyobis dasamzadeblad?
•	 warimarTa Tu ara kompleqsur davalebaze muSaobis procesi dagegmilis Sesabamisad? 
•	 gaxda Tu ara saWiro Tavdapirvelad SemuSavebul gegmebSi cvlilebebis Setana?
•	 ratom aris saWiro davalebis pirveladi versiis Seqmna? 
•	 riT gansxvavdeba Sesrulebuli davalebis pirveladi versia saboloosgan?
•	 ra faqtorebma gamoiwvia/SeuZlia gamoiwvios pirveladi daskvnebis gadasinjva?
•	 ra produqti SeqmeniT kompleqsuri davalebis saxiT?

axseni, ratom Seqmeni naTurebis anawyobis  modeli? ra sakiTxis Sesaxeb gamoxate Seni codna 
kompleqsuri davalebis saSualebiT?

•	 ratom ganaxorcieleT kompleqsuri davaleba?

•	  ra grZelvadian da moklevadian miznebs isaxavdiT komleqsur davalebaze muSaobis 
procesSi?

•	 visTvis da ratom aris es produqti sasargeblo da saintereso?

•	 ra icodi Sesaswavli sakiTxis Sesaxeb? ra gaige axali? damatebiT ris gagebas isurvebdi?

•	 ra daskvnebamde mixvedi kompleqsur davalebaze muSaobis procesSi? riTi dasturdeba 
Sen mier gakeTebuli daskvnebis marTebuloba/Tanmimdevruloba? 

•	 ra xerxebi gamoiyene saswavlo masalis ukeT gasaazreblad? / kompleqsuri davalebis 
ukeT Sesasruleblad?

ra dabrkolebebs waaawydi davalebaze muSaobis procesSi? ra dagexmaraT kompleqsur davalebaze 
muSaobis procesSi?

•	 vis winaSe iyaviT angariSvaldebuli samuSao procesSi (maswavleblis, Tanaklaselebis)?

•	 ra saerTo mizani gqondaT Sen da Sens maswavlebels kompleqsur davalebaze muSaobis 
procesSi?

•	 gqondaT Tu ara saerTo miznebi TanaklaselebTan erTad? iyo Tu ara saintereso da 
sasiamovno TqvenTvis kompleqsur davalebaze muSaobis procesi?

•	 ra gaakeTeT damoukideblad kompleqsur davalebaze muSaobis procesSi?

•	 ra gamogividaT kargad kompleqsur davalebaze muSaobis procesSi?

•	 vin da rogor dagexmaraT kompleqsur davalebaze muSaobis procesSi? visTan 
iTanamSromleT kompleqsur davalebaze muSaobis procesSi? (ra daxmareba gauwieT 
Tanaklaselebs/maswavlebels; ra mxardaWera miiReT maTgan);

•	 waawydiT Tu ara konfliqtur situaciebs kompleqsur davalebaze muSaobis procesSi? 
rogor SeZeliT konfliqtis daregulireba?

•	 waawydiT Tu ara gaurkvevlobebs kompleqsur davalebaze muSaobis procesSi? rogor 
gaerkvieT bundovanebiT mocul sakiTxebSi?

•	 SexvdiT Tu ara gansxvavebul mosazrebebs kompleqsur davalebaze muSaobis procesSi? 
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ramdenad SeZeliT TanamSromloba gansxvavebuli Sexedulebebis adamianebTan? ra 
dagexmareba, rom ukeT gaigo Tanaklaselebis, maswavleblis saTqmeli?

•	 gaaanalizeT ra wesebs/kanonebs icavdiT da ratom kompleqsur davalebaze muSaobis 
procesSi? (magaliTad, ramdenad moaxerxeT azrTa sxvadasxvaobis viTarebaSi 
orientirebuli yofiliyaviT problemaze da ara komunikaciaSi CarTul adamianebze? 
riT da rogor gamoxatavdi adamianebis mimarT pativiscemas kompleqsur davalebaze 
muSaobis procesSi)?

•	 riT dagexmaraT maswavlebelTan, sxva moswavleebTan dialogi kompleqsuri davalebis 
SesrulebaSi?

•	 riT SeiZleba daxmareba gauwios Tqvenma SekiTxvebma Tanaklaselebs saTqmelis ukeT 
CamoyalibebaSi? 

•	 ra faqtorebi gaiTvaliswine/unda gaiTvaliswinoT saimisod, rom Tqveni kompleqsuri 
davalebis prezentacia msmenelisTvis gasagebi da misaRebi yifoliyo (mag.: funqciuri 
sametyvelo qmedebis (Txroba, aRwera, msjeloba) sworad SerCeva, sensitiuri niuansebis 
win wamoweva; Jestikulaciis, mimikis, araverbaluri signalebis gamoyeneba)

•	 gamoiyeneT Tu ara teqnologiebi kompleqsur davalebaze muSaobis procesSi? raSi 
dagexmaraT teqnologiebis gamoyeneba?

•	 ras gaakeTebdi sxvagvarad axla rom iwyebde davalebaze muSaobas?

•	 Seni azriT, riT hgavs da riT gansxvavdeba Seni davaleba Seni Tanaklaselebis 
naSromebisgan? rogor warmoaCen am gansxvavebebs SekiTxvebis saxiT?

•	 SeafaseT, ramdenad gamogividaT is, rac maswavleblisgan gqondaT davalebuli?
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moswavlis miRwevebis taqsonomia

saaxalwlo naTurebi

Sefasebis kriteriumi komentari

prestruqturuli done 

moswavles sakiTxTan dakavSirebiT ar 
aqvs relevanturi informacia.  

moswavlem ver Seasrula davaleba

unistruqturuli done 

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

moswavlem icis ras ewodeba eleqtruli 
deni, magram ver asaxelebs ra fizikur 
sidideebzea damokidebuli denis Zala/
an asaxelebs eleqtruli wredis kompo
nentebs, magram ver adgens eleqtruli 
wredis sqemas/an icis denis Zalis damo
kidebuleba Zabvasa da winaRobaze, mag
ram ver iyenebs amocanebis amosaxsnelad/
an awyobs/xazavs gamtarebis mimdevrobiT 
da paralelur SeerTebas, magram ver 
axasiaTebs wredSi denis Zalis da Zabvis 
gadanawilebas/an icis, rom eleqtruli 
deni asrulebs muSaobas, magram uWirs 
gamoyofili siTbos raodenobis anali
zuri gamosaxva.

multistruqturuli done 

moswavles  aqvs mxolod ramdenime, er
TmaneTTan daukavSirebeli, usistemo 
asociacia/warmodgena gansaxilvel sa
kiTxTan dakavSirebiT.

moswavlem icis ras ewodeba eleqtruli 
deni, asaxelebs ra fizikur sidideebzea 
damokidebuli denis Zala,  asaxelebs 
eleqtruli wredis komponentebs da ad
gens eleqtruli wredis sqemas, magram ar 
icis denis Zalis damokidebuleba Zabva
sa da winaRobaze da ver xsnis amocanebs/
an awyobs/xazavs gamtarebis mimdevro
biT da paralelur SeerTebas, axasiaTebs 
wredSi denis Zalisa da Zabvis gadanawi
lebas, asaxelebs eleqtruli denis ener
giis sxvadasxva saxed gardaqmnas, mohyavs 
magaliTebi yofacxovrebidan, icis, rom 
eleqtruli deni asrulebs muSaobas, 
magram ver ayalibebs joul-lencis ka
nons da ar SeuZlia gamoyofili siTbos 
raodenobis analizuri gamosaxva.



22 

mimarTebiTi done 

moswavles SeuZlia:

•	 samizne cnebasTan dakavSirebuli faq
tebisa da movlenebis kritikulad da 
urTierTdakavSirebulad gaazreba da 
gaanalizeba; 

•	 samizne cnebis mkvidri warmodgenebis 
urTierTdakavSirebulad gaanalizeba;

•	 konkretul samizne cnebasTan dakav
Sirebuli informaciis konteqstua
lizeba (sagnis sxva samizne cnebebTan 
dakavSireba).

•	 mimarTebiTi doneze sakiTxis/samizne 
cnebis gaazreba niSnavs erovnuli sas
wavlo gegmiT gansazRvruli Sedegis 
miRwevas. Tumca, SesaZlebelia moswav
le ufro Sorsac wavides, anu im gan
zogadebebisken, romelic abstraqtu
li donisTvisaa gansazRvruli. 

moswavlem icis ras ewodeba eleqtru
li deni da asaxelebs ra fizikur sidi
deebzea damokidebuli denis Zala;  asa
xelebs eleqtruli wredis komponentebs 
da adgens eleqtruli wredis sqemas; 
icis denis Zalis damokidebuleba Zabva
sa da winaRobaze da iyenebs amocanebis 
amosaxsnelad; awyobs/xazavs gamtarebis 
mimdevrobiT da paralelur SeerTebas 
da axasiaTebs wredSi denis Zalis da Zab
vis gadanawilebas; asaxelebs eleqtruli 
denis energiis sxvadasxva saxed gardaq
mnas da moyavs magaliTebi yofacxovre
bidan; icis, rom eleqtruli deni asru
lebs muSaobas, ayalibebs joul-lencis 
kanons da SeuZlia gamoyofili siTbos 
raodenobis analizuri gamosaxva.

abstraqtuli done

moswavles SeuZlia samizne cnebaze mu
Saobis procesSi SeZenili codnisa da 
gamocdilebis erovnuli saswavlo geg
mis zesagnobriv (makro) cnebebTan dakav
Sireba.

moswavlem icis ras ewodeba eleqtru
li deni da asaxelebs ra fizikur sidi
deebzea damokidebuli denis Zala;  asa
xelebs eleqtruli wredis komponentebs 
da adgens eleqtruli wredis sqemas; 
icis denis Zalis damokidebuleba Zabva
sa da winaRobaze da iyenebs amocanebis 
amosaxsnelad; awyobs/xazavs gamtarebis 
mimdevrobiT da paralelur SeerTebas 
da axasiaTebs wredSi denis Zalis da Zab
vis gadanawilebas; asaxelebs eleqtruli 
denis energiis sxvadasxva saxed gardaq
mnas da moyavs magaliTebi yofacxovre
bidan; icis, rom eleqtruli deni asru
lebs muSaobas, ayalibebs joul-lencis 
kanons da SeuZlia gamoyofili siTbos 
raodenobis analizuri gamosaxva.

SeuZlia miRebuli codnis transferi 
yofa-cxovrebaSi. magaliTad, SeuZlia 
TviTon aawyos wredi sxvadasxva SeerTe
biT da gamoiyenos eqsperimentis Casata
reblad. SeuZlia Seadginos Tavisi sax
lis eleqtrogayvanilobis sqema.
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moswavlis baraTi

klasi kompleqsuri davaleba: „saaxalwlo naTurebi“, X klasi

Tema: mudmivi denis kanonebi

samizne 
cneba: fizikuri procesi, energia

sakiTxebi: eleqtruli deni, omis kanoni wredis ubnisaTvis, eleqtruli wredis 
saxeebi, denis muSaoba, simZlavre, joul-lencis kanoni

sakvanZo 
SekiTxva

naTurebis sxvadasxva SeerTebis gamoyenebiT rogor SeiswavliT/
aRwerT wredis simZlavres da mis mier moxmarebul eleqtroener
gias?

kompleqsuri 
davalebis 
piroba:

saaxalwlo naTurebi

axali weli axlovdeboda. nino didi 
sixaruliT awyobda naZvis xes. naTu
rebiT gaCiraRdnebuli  naZvis xe 
nairferad kaSkaSebda. dedam ninos 
sTxova oTaxi Tavisi bavSvobis droin
deli,  feradi, Zveli naTurebiT gae

formebiaT. Tumca  anawyobis denSi CarTvisas naTurebi ar ainTo. 
dedam gadawyvita aRmoeCina gadamwvari naTura da  igi axali naTu
riT Seecvala. nino gakvirvebuli darCa, radgan mis Tanamedrove 
anawyobSic erTi naTuris gadawvisas mxolod imave feris naTurebi 
ar ainTo, Tumca denSi CarTuli sxva naTurebi mainc enTo. 
nino mixvda, rom  Zvel da axal anawyobSi naTurebi gansxvavebu
li  principiT iyo SeerTebuli. problemis gadaWris mizniT nino me
tad dainteresda eleqtruli denis TvisebebiT da gadawyvita Rrmad 
Seeswavla igi. daexmare ninos moiZios informacia gamtarebis Se
reuli SeerTebis Sesaxeb da saWiro resursebis gamoyenebiT aawyve 
wredi. naSromi warmoadgine prezentaciis saxiT.

prezentaciisas naSromSi  xazgasmiT warmoaCine:

1.	 Seadare mimdevrobiTi da paraleluri SeerTebisas wredis 
ubnis eleqtruli maxasiaTeblebi: denis Zala, Zabva da wina
Roba.

2.	 daadgine Sens mier awyobili wredis simZlavre da erT dReRa
meSi daxarjuli eleqtroenergia.
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resursebi saxelmZRvanelos paragrafebi: 2.1 eleqtruli deni, denis Zala; 2.2 
eleqtruli wredi; 2.3 eleqtruli wredis eqsperimentuli kvleva; 
2.4 Zabva; 2.5 eleqtruli denis maxasiaTebeli fizikuri sidideeebis 
eqsperimentuli kvleva; 2.6 gamtarebis winaRoba, omis kanoni wredis 
ubnisaTvis; 2.7 eqsperimentuli kvleva; 2.8 gamtarebis mimdevrobi
Ti SeerTeba; 2.9 gamtarebis paraleluri SeerTeba; 2.10 eleqtruli 
wredis eqsperimentuli kvleva; 2.11 amocanebis amoxsna; 2.12 gamta
rebis winaRobis eqsperimentuli kvleva; 2.13 kuTri winaRoba; 2.14 
eleqtruli denis muSaoba da simZlavre; 2.16 joul-lencis kanoni
teleskolis gakveTilebi: https://1tv.ge/video/fizikis-dro-vi-gakvetili-6-aprili-
2020-teleskola/

modelis gacnoba (zogadi):  ra aris modeli   
samotivacio video https://www.youtube.com/watch?v=LyswV5HACKM 
wredis awyobis video. https://www.youtube.com/watch?v=s-icMfUjONo
eqsperimentis video: https://www.youtube.com/watch?v=6ArfHBpZvD0  
https://www.youtube.com/watch?v=s-icMfUjONo  https://www.youtube.com/
watch?v=xAH37bcckD4

virtualuri laboratoria 
omis kanoni: https://www.vascak.cz/data/android/physicsatschool/templateimg.
php?s=ele_ohm&l=en,
gamtarebis mimdevrobiTi, paraleluri da Sereuli SeerTeba: https://www.
vascak.cz/data/android/physicsatschool/template.php?s=ele_uir&l=en,
eleqtruli wredis awyoba: https://phet.colorado.edu/sims/html/circuit-
construction-kit-ac-virtual-lab/latest/circuit-construction-kit-ac-virtual-lab_en.html
https://ophysics.com/em4a.html
https://phet.colorado.edu/sims/html/circuit-construction-kit-dc-virtual-lab/latest/
circuit-construction-kit-dc-virtual-lab_en.html .
gamtaris winaRobis damokidebuleba gamtaris sigrZeze, ganivkveTis 
farTobze da nivTierebis gvarobaze: https://www.vascak.cz/data/android/
physicsatschool/template.php?s=ele_odpor&l=en.

modeli/
eqsperimenti

mocemuli gaqvs: 9 volti Zabvis  mudmivi denis wyaro, 300 an 400 omis 
winaRobis rezistori,  SemaerTebeli sadenebi da Suqdiodebi. https://
www.youtube.com/watch?v=6ArfHBpZvD0  https://www.youtube.com/watch?v=s-
icMfUjONo  https://www.youtube.com/watch?v=xAH37bcckD4 

a. Suqdiodebi winaRobasTan erTad SeaerTe sadene
biT mimdevrobiT mudmivi denis  wyarosTan. gaiTva
liswine denis wyaros dadebiT polusTan unda Seaer
To naTuris dadebiTi polusi (grZeli `fexi~), Sesa
bamisad  uaryofiTi polusi ki - uaryofiTTan. 

ratom qvreba anawyobis naTurebi Tu erT-erTi naTura gadaiwveba?
ra analogias gaatarebdi naZvis xis naTurebis  anawyobsa da Sen mier awyo
bil wreds Soris?

b. Suqdiodebi SeaerTe  paralelurad. mudmivi de
nis wyarosTan gamtarebiT mierTebisas gaiTvaliswi
ne maTi polusebi (wina cdis analogiurad).
ratom ar qreba anawyobis naTurebi Tu erT-erTi 
naTura gadaiwveba?
ra analogias gaatarebdi WaRSi naTurebis SeerTebi

sa  da Sen anawyobSi naTurebis SeerTebis Soris?

g. Zabvisa da denis Zalis nominaluri mniSvnelobebis (3 v; 20 ma) mixedviT 
gamoTvale naTuris winaRoba da nominaluri simZlavre. gamoTvale anawyo
bis simZlavreebi mimdevrobiTi da paraleluri SeerTebisas. Seadare er
TmaneTs da gamoitane daskvna.
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Sualeduri saswavlo mizani #2
saSualo safexuri: galvanoplastika

grZelvadiani mizani Sualeduri saswavlo mizani #1:  galvanoplastika

samizne cneba - materia
(Sedegi 1.2.3,4). 

qvecneba  _ Tavisufali elqt-
roni, ioni, „xvreli“

samizne cneba _ Zala
(Sedegi 1.2.3,4).  

qvecneba  _ e.m.Z.; eleqtroli
zi; airovani ganmuxtva, n da p 
tipis n/g-is kontaqti 

sakvanZo SekiTxva - rogor warmovaCino eleqtro
lituri abazanis modelis saSualebiT eleqtro
lituri disociaciis arsi da eleqtrolizis 
gamoyeneba?

kompleqsuri davalebis idea - „galvanoplastika“

    

eleqtrolizi da xelovneba

daakvirdi suraTebs. ra aqvT maT saerTo? aq war
modgenili xelovnebis nimuSebi Seqmnilia galva
noplastikis gamoyenebiT. galvanoplastika aris 
eleqtrolizis gamoyenebis erTerTi saxe.

gaecani eleqtrolituri disociaciis da eleq
trolizis movlenas. moiZie eleqtrolizis praq-
tikuli gamoyenebis magaliTebi yofacxovrebaSi. 
Seqmeni eleqtrolituli abazanis modeli, Caatare 
wyalSi denis gavlis procesis eqsperimenti. Ses
rulebuli davaleba warmoadgine prezentaciis sa
xiT.

Tema - mudmivi denis kanonebi

sakiTxebi _ eleqtruli deni, 
omis kanoni wredis ubnisTvis, 
eleqtruli wredis saxeebi, de
nis muSaoba, simZlavre

qvesakiTxebi _ denis Zala, Zab
va, winaRoba, kuTri winaRoba, 
gamtarebis paraleluri, mim
devrobiTi da Sereuli SeerTe
ba, joul-lencis kanoni
Tema - mudmivi denis kanonebi
sakiTxebi - omis kanoni sruli 
wredisaTvis; eleqtruli deni 
liTonebSi, siTxeebSi, airSi da 
naxevargamtarebSi.

qvesakiTxebi _ denis wyaro, 
eleqtromamoZravebeli Zala,
eleqtrolituri disociaciis 
movlena,
eleqtruli denis gavlis me
qanizmi eleqtrolitebSi, fa
radeis kanonebi eleqtroli
zisaTvis, araTavisTavadi da 
TavisTavadi airovani ganmux
tva, n/g-is sakuTari da minare
vuli gamtaroba, vakuumiani da 
n/g-uli diodi

samizne cnebis mkvidri 
warmodgenebi

moswavlem unda gaacnobieros,  rom:

Sefasebis kriteriumi _
(zogadi)

moswavles SeuZlia:

Sefasebis kriteriumi _  
(konkretul kompleq
sur davalebaze misa
dagebuli)

naSromSi xazgasmiT 
warmoaCineT:
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materia:

1. yvelaferi rac Cven garSe
mo arsebobs materiaa. is  ori 
saxisaa: nivTiereba da veli. 
yvela nivTiereba Sedgeba na
wilakebisagan - molekulebi
sa da atomebisgan; 

2. nivTierebis fizikuri Tvi
sebebi damokidebulia mis 
Semadgenel nawilakebze da 
struqturaze, xolo velis 
fizikuri Tvisebebi _ velis 
Semqneli obieqtebis  moZrao
basa da ganlagebaze;

3. materiis fizikuri Tvise
bebi SeiZleba Seicvalos gare 
an/da  Sida  faqtorebis Se
degad. 

Zala: 

1. sxeulebs Soris urTierTq-
medeba xasiaTdeba fizikuri 
sididiT, ZaliT. bunebaSi urT-
ierTqmedebis oTxi saxe gvx-
vdeba; 

2. sxeulis siCqaris cvlile-
bas gansazRvravs masze Zalis 
moqmedeba, romlis Sedegic 
damokidebulia Zalis mod-
ulze, mimarTulebasa da mo-
debis wertilze;

3. sxeulze Zalis moqmedebis 
Sedegebis aRwera gvexmareba 
bunebaSi mimdinare movle-
nebis/procesebis kanonzom-
ierebebis dadgenaSi.

materia:

1. gaacnobieros, materiis 
romeli saxeebi xvdeba mas, 
gansaxilvel sakiTxSi, ris
gan Sedgeba nivTiereba, ro
melic mis mier gansaxilvel 
sakiTxSi monawileobs;

2. gaaanalizos, ra damo
kidebulebaa gansaxilvel 
sakiTxSi warmodgenili niv
Tierebis Tvisebebsa da mis 
struqturas Soris, ra da
mokidebulebaa gansaxilvel 
sakiTxSi arsebuli velis 
Tvisebebsa da velis Semqmne
li obieqtebis ganlagebas/
moZraobas Soris;

3. imsjelos, romeli gare 
da Sida faqtorebi ganapi
robebs materiis fizikuri 
Tvisebebis cvlilebebs.

Zala:

1. gaacnobieros, ra saxis 
urTierTqmedebebi xvdeba 
mas, gansaxilvel movlena-
Si da rogor aRiwereba es 
urTierTqmedebebi;

2. gaaanalizos, ras iwvevs 
gansaxilvel sakiTxSi monawile 
sxeulze/sistemaze moqmedi 
Zalebi da razea damokidebuli 
Zalis moqmedebiT gamowveuli 
Sedegebi;

3. imsjelos, romeli movle-
nis/procesis kanonzomiere-
bebis dadgenaSi daexmareba 
mas sakiTxSi monawile sxe-
ulzebze Zalis moqmedebis 
Sedegebis aRwera.

1. raSi mdgomareobs 
eleqtrolituri 
disociaciis movle
na (aRwere romelime 
marilis, tutes an 
mJavas magaliTze); 
(mat.1,2; Zala 1,3)

2. ra Taviseburebebi 
axlavs eleqtruli 
denis gavlas eleq
trolitebSi da ras 
ewodeba eleqtroli
zis procesi, Camoaya
libe da axseni fara
deis kanonebis arsi; 
(Zala 1,2)

3. moiZie da aRwere 
ra praqtikuli gamo
yeneba aqvs eleqtro
lizs  yofacxovreba
Si; (mat. 2,3)

4. Seqmeni eleqtro-
lituri abazanis mo
deli, Caatare eqspe
rimenti da daadgine,  
ra faqtorebi gansaz
Rvravs sasmeli wylis 
eleqtrogamtarobas. 
Sens mier Catarebul 
eqsperimentSi romeli 
nivTiereba daileqe
ba/gamoiyofa anod
ze? kaTodze? (mat. 2; 
Zala 3)
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kompleqsuri davalebis ganxorcielebis etapebi (aqtivobebi, resursebi, SekiTxvebi)

etapi I – kompleqsuri davalebis pirobis gacnoba 

resursebi/gansaxilveli qeisebi: 
•	 resursi 1. modelis gacnoba (zogadi)  ra aris modeli   

•	 resursi 2.  მარილიანი წყლის ექსპერიმენტი https://www.youtube.com/watch?v=_G3CbpX5C7s

kompleqsuri davalebis pirobis gacnoba  
aqtivoba 1. maswavlebeli moswavleebs acnobs kompleqsuri davalebis 
pirobas, aseve modelis arss (resursi1) da ganixilavs magaliTebs. Semdeg 
moswavleebi ecnobian resurs2-s, msjeloben da iniSnaven rveulSi modelis 
Sesaqmnelad saWiro resurs da etapebs.  gamoTqvaven TavianT mosazrebebs .   

kompleqsuri davalebis pirobis gaazrebaze orientirebuli SekiTxvebi:
•	 ra aris modeli?
•	 SegiqmniaT Tu ara raimes modeli?
•	 risTvis aris saWiro modelebi?
•	 ra tipis modelebs icnobT?  
•	 ratom iyeneben mecnierebi modelebs?
•	 ramdenad mniSvnelovania, rom modelis damzadebisas gaiTvaliswinoT yvela 

komponenti? 
•	 ra nabijebis gadadgma mogiwevs eleqtrolituri abazanis modelis Sesaqmnelad?

kompleqsuri davaleba
•	 Tqveni sityvebiT CamoayalibeT, ras Seexeba dRes mocemuli davaleba, romelzec ram-

denime gakveTilis ganmavlobaSi unda imuSavoT?
•	 msgavsi formis, an Sinaarsis davaleba sxva dros Tu Segisrulebia?

etapi II – kompleqsur davalebaze muSaoba  

nabiji 1 
Sefasebis kriteriumi 1,2:

•	 raSi mdgomareobs eleqtrolituri disociaciis movlena (aRwere romelime marilis, 
tutes an mJavas magaliTze);

•	 ra Taviseburebebi axlavs eleqtruli denis gavlas eleqtrolitebSi da ras ewodeba 
eleqtrolizis procesi, Camoayalibe da axseni faradeis kanonebis arsi; 

resursi/aqtivoba/

    resursi 1. saxelmZRvanelos paragrafebi 2.20-2.21
resursi 2. faradeis I kanoni https://www.youtube.com/
watch?v=JC8xhZFOdaw
resursi 3. faradeis II kanoni https://www.youtube.com/
watch?v=ZXQGmQw7Lsk
resursi 4. eleqtrolizi https://www.youtube.com/
watch?v=AKvWdNEg1fc
virtualuri laboratoria:
resursi 5. eleqtrolituri disociacia https://www.vascak.cz/data/
android/physicsatschool/templateimg.php?s=elkap_disociace&l=en
resursi 6. eleqtrolizi

https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=elkap_rozkladne&l=en 
resursi 7. amocanebi: eleqtrolizis amocanebi

aqtivoba 1:
maswavlebeli moswavleebs acnobs videorgols da virtualur laboratorias, romelSic 
warmoCenilia eleqtrolitebis Semadgeneli molekulebis struqtura da saxeebi.

aqtivoba 2:
maswavlebeli moswavleebs acnobs videorgols da virtualur laboratorias, romelSic 



28 

warmoCenilia eleqtrolizis movlena.
aqtivoba 3:
moswavleebi xsnian faradeis kanonebTan dakavSirebul amocanebs.

damxmare kiTxvebi:

•	 ras ewodeba eleqtruli deni?
•	 ra pirobebi unda Sesruldes, rom siTxem deni gaataros?
•	 ras ewodeba anodi? kaTodi?
•	 ra aris ioni? anioni? kaTioni?
•	 rogori siTxeebi arsebobs eleqtrogamtarobis mixedviT?
•	 ra Taviseburebebi axlavs eleqtruli denis gavlas eleqtrolitebSi?
•	 ras ewodeba eleqtrolituri disociacia?
•	 raSi mdgomareobs eleqtrolizis procesi?
•	 ras gviCvenebs nivTierebis eleqtroqimiuri eqvivalenti?
•	 raSi mdgomareobs faradeis pirveli kanoni eleqtrolizisaTvis? meore kanoni?

nabiji 2  
Sefasebis kriteriumi 3, 4: 

•	 moiZie da aRwere ra praqtikuli gamoyeneba aqvs eleqtrolizs  yofacxovrebaSi;
•	 Seqmeni eleqtrolituri abazanis modeli, Caatare eqsperimenti da daadgine, ra 

faqtorebi gansazRvravs wylis eleqtrogamtarobas. Sens mier Catarebul eqsperimentSi 
romeli nivTiereba daileqeba/gamoiyofa anodze? kaTodze? 

resursi/aqtivoba/ 
resursi 1. saxelmZRvanelos paragrafebi 2.16-2.18; 2.23; 2.25-2.27
resursi 2. virtualuri laboratoria https://www.vascak.cz/data/android/physicsatschool/
templateimg.php?s=elkap_akumulator&l=en
resursi 3. informacia galvanoplastikis Sesaxeb https://en.wikipedia.org/wiki/Electrotyping 
resursi 4. rogor qmnian xelovnebis nimuSis zust asls https://www.youtube.com/
watch?v=iTytvWs5nV8 
resursi 5. omis kanoni sruli wredisaTvis https://www.vascak.cz/data/android/physicsatschool/
template.php?f=ele_vnitrni_odpor&l=en 

aqtivoba 1:  resurs 2-ze dayrdnobiT moswavleebi gaecnobian akumulatoris muSaobis 
princins da daakavSireben Sesaswavl sakiTxTan.

aqtivoba 2:  resurs 3 da 4-ze dayrdnobiT moswavleebi gaiazreben eleqtrolizis 
gamoyenebas yoveldRiurobaSi. moiZieben damatebiT informacias.

aqtivoba 3: aiRe raime ganieri WurWeli, romelSic Caasxav 
distilirebul (gamoxdil) wyals. dagWirdeba ori zolo
vani metalis firfita (eleqtrodi), romelic SeiZleba ga
moiWras konservis qilisagan; erTi an ori 1,5 voltiani 
elementi (ar gamoiyenoT saxlis eleqtrogayvanilobis 

Zabvis wyaro!!!); Suqdiodi an faranis naTura. diodis wredSi CarTvisas gaiTvaliswine, rom mi
si grZeli fexi SeerTebuli unda iyos denis wyaros dadebiT polusTan, mokle ki _ uaryo
fiTTan. aawye eleqtruli wredi miTiTebuli sqemis mixedviT, romelSic denis wyaro, eleq
trodebi da Suqdiodi mierTebulia mimdevrobiT. eqsperimentis msvlelobisas unda TandaTan 
gazardo wyalSi marilis koncentracia (yovel jerze amateb erT Cais kovz marils) da daak
virde naTuris naTebas (Tavdapirvelad akvirdebi naTuris naTebas marilis wyalSi Cayramde). 
monacemebi Seitane cxrilSi. gamoitane daskvnebi.
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cxrili:

cdis # marilis raodenoba naTuris naTebis siZliere

1

2

3

4

aqtivoba 4: moswavleebi ganixilaven Seqmnil wreds (aqtivoba 3) da ayalibeben omis kanons 

sruli wredisaTvis. virtualuri laboratoriis gamoyenebiT (resursi 5) ikvleven denis 

Zalis damokidebulebas Sida da gare winaRobaze. 

aqtivoba 5: moswavleebi msjeloben, ra moxdeba, Tu diodur naTuras 

wredSi CarTaven piriqiT (Secvlian mokle da grZeli „fexis“ 
Tanmimdevrobas). ganixilaven p da n tipis naxevargamtarebis kontaqtis 

volt-amperul maxasiaTebels.

aqtivoba 6: moswavleebi ganixilaven denis gavlis process 

airebSi. damuxte TiToeuli firfita (erTi dadebiTi, meore 

uaryofiTi muxtiT). aawyve wredi suraTis mixedviT ise, rom 

firfitebi mcire manZiliT iyos erTmaneTisgan daSorebuli, 

daakvirdi eleqtrometris isris Cvenebas. Semdeg firfitebs 

Soris moaTavse anTebuli spirtqura da gaaTbe maT Soris 

haeri. kvlav daakvirdi eleqtrometris isris Cvenebas. imsjele, 

ratom daeSva eleqtrometris isari da ra saxisaa ganmuxtva.

aqtivoba 7. moswavleebi CamoTvalian da aRweren TavisTavadi ganmuxtvis saxeebs.

damxmare kiTxvebi:
•	 ra gamoyeneba aqvs eleqtrolizs?
•	 ra daniSnuleba aqvs eleqtrolizs?
•	 ra upiratesoba aqvs eleqtrolizs sxva meTodebTan SedarebiT?
•	 ra komponentebisgan Sedgeba Sens mier Seqmnili eleqtrolituri abazana?
•	 ra resursi gamoiyene modelis Sesaqmnelad?
•	 ratom ar gaatara deni gamoxdilma wyalma?
•	 ra nivTiereba gamoiyene imisaTvis, rom migeRo eleqtroliti?
•	 ra ionebi miiRe eleqtrolituri disociaciis Sedegad?
•	 rogor da ratom icvleboda naTuris naTebis sikaSkaSe?
•	 ras ewodeba eleqtro mamoZravebeli Zala?
•	 ratom aris aucilebeli gare Zalis arsebobis aucilebloba denis wyaroSi?
•	 romeli formuliT gamoisaxeba omis kanoni sruli wredisaTvis? ras ewodeba mokle 

CarTva?
•	 rogor nivTierebebs ewodebaT naxevargamtari?
•	 rogor aris damokidebuli naxevargamtaris gamtarebloba temperaturaze da 

dasxivebaze?
•	 ras niSnavs n tipis naxevargamtari?
•	 ras niSnavs p tipis naxevargamtari?
•	 ras ewodeba donoruli minarevi?
•	 ras ewodeba aqceptoruli minarevi?
•	 ra Tviseba axasiaTebs p da n tipis naxevargamtarebis kontaqts?
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kompleqsuri davalebis Sesrulebis da prezentaciis procesSi maswavleblis mier dasmuli 

SekiTxvebi konkretul moswavlesTan individualuri muSaobis sawarmoeblad

aRwere, rogor mimdinareobs/warimarTa davalebaze muSaobis procesi;
•	 rogor gegmav/dagegme kompleqsur davalebaze muSaobis procesi? ras iTvaliswinebdi 

samuSao procesis dagegmvisas? 
•	 dagexmara Tu ara pirveladi gegma muSaobis procesSi?
•	 ra detalebze akeTebdi aqcents eleqtrolituri abazanis dasamzadeblad?
•	 warimarTa Tu ara kompleqsur davalebaze muSaobis procesi dagegmilis Sesabamisad? 
•	 gaxda Tu ara saWiro Tavdapirvelad SemuSavebul gegmebSi cvlilebebis Setana?
•	 ratom aris saWiro davalebis pirveladi versiis Seqmna? 
•	 riT gansxvavdeba Sesrulebuli davalebis pirveladi versia saboloosgan?
•	 ra faqtorebma gamoiwvia/SeuZlia gamoiwvios pirveladi daskvnebis gadasinjva?
•	 ra produqti SeqmeniT kompleqsuri davalebis saxiT?

axseni, ratom Seqmeni eleqtrolituri abazanis modeli? ra sakiTxis Sesaxeb gamoxate Seni codna 

kompleqsuri davalebis saSualebiT?
•	 ratom ganaxorcieleT kompleqsuri davaleba? 

•	 ra grZelvadian da moklevadian miznebs isaxavdiT komleqsur davalebaze muSaobis procesSi?

•	 visTvis da ratom aris es produqti sasargeblo da saintereso?

•	 ra icodi Sesaswavli sakiTxis Sesaxeb? ra gaige axali? damatebiT ris gagebas isurvebdi?

•	 ra daskvnebamde mixvedi kompleqsur davalebaze muSaobis procesSi? riTi dasturdeba 
Sen mier gakeTebuli daskvnebis marTebuloba/Tanmimdevruloba? 

•	 ra xerxebi gamoiyene saswavlo masalis ukeT gasaazreblad? / kompleqsuri davalebis 
ukeT Sesasruleblad?

ra dabrkolebebs waaawydi davalebaze muSaobis procesSi? ra dagexmaraT kompleqsur davalebaze 

muSaobis procesSi?
•	 vis winaSe iyaviT angariSvaldebuli samuSao procesSi (maswavleblis, Tanaklaselebis)?

•	 ra saerTo mizani gqondaT Sen da Sens maswavlebels kompleqsur davalebaze muSaobis 
procesSi?

•	 gqondaT Tu ara saerTo miznebi TanaklaselebTan erTad? iyo Tu ara saintereso da 
sasiamovno TqvenTvis kompleqsur davalebaze muSaobis procesi?

•	 ra gaakeTeT damoukideblad kompleqsur davalebaze muSaobis procesSi?

•	 ra gamogividaT kargad kompleqsur davalebaze muSaobis procesSi?

•	 vin da rogor dagexmaraT kompleqsur davalebaze muSaobis procesSi? visTan 
iTanamSromleT kompleqsur davalebaze muSaobis procesSi? (ra daxmareba gauwieT 
Tanaklaselebs/maswavlebels; ra mxardaWera miiReT maTgan);

•	 waawydiT Tu ara konfliqtur situaciebs kompleqsur davalebaze muSaobis procesSi? 
rogor SeZeliT konfliqtis daregulireba?
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•	 waawydiT Tu ara gaurkvevlobebs kompleqsur davalebaze muSaobis procesSi? rogor 
gaerkvieT bundovanebiT mocul sakiTxebSi?

•	 SexvdiT Tu ara gansxvavebul mosazrebebs kompleqsur davalebaze muSaobis procesSi? 
ramdenad SeZeliT TanamSromloba gansxvavebuli Sexedulebebis adamianebTan? ra 
dagexmareba, rom ukeT gaigo Tanaklaselebis, maswavleblis saTqmeli?

•	 gaaanalizeT ra wesebs/kanonebs icavdiT da ratom kompleqsur davalebaze muSaobis 
procesSi? (magaliTad, ramdenad moaxerxeT azrTa sxvadasxvaobis viTarebaSi 
orientirebuli yofiliyaviT problemaze da ara komunikaciaSi CarTul adamianebze? 
riT da rogor gamoxatavdi adamianebis mimarT pativiscemas kompleqsur davalebaze 
muSaobis procesSi)?

•	 riT dagexmaraT maswavlebelTan, sxva moswavleebTan dialogi kompleqsuri davalebis 
SesrulebaSi?

•	 riT SeiZleba daxmareba gauwios Tqvenma SekiTxvebma Tanaklaselebs saTqmelis ukeT 
CamoyalibebaSi? 

•	 ra faqtorebi gaiTvaliswine/unda gaiTvaliswinoT saimisod, rom Tqveni kompleqsuri 
davalebis prezentacia msmenelisTvis gasagebi da misaRebi yifoliyo (mag.: funqciuri 
sametyvelo qmedebis (Txroba, aRwera, msjeloba) sworad SerCeva, sensitiuri niuansebis 
win wamoweva; Jestikulaciis, mimikis, araverbaluri signalebis gamoyeneba)

•	 gamoiyeneT Tu ara teqnologiebi kompleqsur davalebaze muSaobis procesSi? raSi 
dagexmaraT teqnologiebis gamoyeneba?

•	 ras gaakeTebdi sxvagvarad axla rom iwyebde davalebaze muSaobas?

•	 Seni azriT, riT hgavs da riT gansxvavdeba Seni davaleba Seni Tanaklaselebis 
naSromebisgan? rogor warmoaCen am gansxvavebebs SekiTxvebis saxiT?

•	 SeafaseT, ramdenad gamogividaT is, rac maswavleblisgan gqondaT davalebuli?
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moswavlis miRwevebis taqsonomia

galvanoplastika.

Sefasebis kriteriumi komentari

prestruqturuli done 

moswavles sakiTxTan dakavSirebiT ar 
aqvs relevanturi informacia.  

moswavlem ver Seasrula davaleba

unistruqturuli done 

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

moswavlem icis ras ewodeba eleqtroli
turi disociacia, magram ver asaxelebs 
disociaciis Sedegad miRebul ionebs/an 
aRwers eleqtrolizis process, magram 
ver ayalibebs faradeis kanonebs/an moh
yavs eleqtrolizis gamoyenebis magali
Tebi, magram ver aRwers eleqtrolizis 
process/an qmnis eleqtrolituri abaza
nis models,  magram uWirs eleqtrodebze 
gamoyofili nivTierebebis dasaxeleba/
an  atarebs cdas eleqtrolituri aba
zanis modelis gamoyenebiT, magram ver 
xsnis naTuris sikaSkaSis Secvlis mizezs/
an ayalibebs omis kanons sruli wredis
Tvis, magram ver asaxelebs mokle Car
Tvis mizezs/an icis, rom cdaSi gamoiyena 
dioduri naTura, magram ver xsnis misi 
calmxrivi gamtarobis unars.

multistruqturuli done 

moswavles  aqvs mxolod ramdenime, er
TmaneTTan daukavSirebeli, usistemo 
asociacia/warmodgena gansaxilvel sa
kiTxTan dakavSirebiT.

moswavlem icis ras ewodeba eleqtro
lituri disociacia,  asaxelebs diso
ciaciis Sedegad miRebul ionebs, aR
wers eleqtrolizis process, magram ver 
ayalibebs faradeis kanonebs/an mohyavs 
eleqtrolizis gamoyenebis magaliTebi, 
qmnis eleqtrolituri abazanis models, 
atarebs cdas eleqtrolituri abaza
nis modelis gamoyenebiT, magram ver 
aRwers eleqtrolizis process, uWirs 
eleqtrodebze gamoyofili nivTiere
bebis dasaxeleba da ver xsnis naTuris 
sikaSkaSis Secvlis mizezs/an asaxelebs 
srul wredis elementebs, ayalibebs omis 
kanons sruli wredisTvis,  magram ver 
asaxelebs mokle CarTvis mizezs/an icis, 
rom cdaSi gamoiyena dioduri naTura, 
axasiaTebs naxevargamtarebis Tvisebebs, 
ganmartavas ras ewodeba n da p tipis na
xevargamtarebi, magram ver aRwers n da 
p tipis naxevargamtarebis kontaqts da 
ver  xsnis dioduri naTuris calmxrivi 
gamtarobis unars.
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mimarTebiTi done 

moswavles SeuZlia:

•	 samizne cnebasTan dakavSirebuli faq
tebisa da movlenebis kritikulad da 
urTierTdakavSirebulad gaazreba da 
gaanalizeba; 

•	 samizne cnebis mkvidri warmodgenebis 
urTierTdakavSirebulad gaanalizeba;

•	 konkretul samizne cnebasTan dakav
Sirebuli informaciis konteqstua
lizeba (sagnis sxva samizne cnebebTan 
dakavSireba).

•	 mimarTebiTi doneze sakiTxis/samizne 
cnebis gaazreba niSnavs erovnuli sas
wavlo gegmiT gansazRvruli Sedegis 
miRwevas. Tumca, SesaZlebelia moswav
le ufro Sorsac wavides, anu im gan
zogadebebisken, romelic abstraqtu
li donisTvisaa gansazRvruli. 

moswavlem icis ras ewodeba eleqtro
lituri disociacia da asaxelebs diso
ciaciis Sedegad miRebul ionebs; aRwers 
eleqtrolizis process da ayalibebs 
faradeis kanonebs; mohyavs eleqtroli
zis gamoyenebis magaliTebi da aRwers 
eleqtrolizis process; qmnis eleqtro
lituri abazanis models da asaxelebs 

eleqtrodebze gamoyofil nivTierebebs;  
atarebs cdas eleqtrolituri abazanis 
modelis gamoyenebiT da xsnis naTuris 
sikaSkaSis Secvlis mizezs; ayalibebs 
omis kanons sruli wredisTvis da asa
xelebs mokle CarTvis mizezs; icis, rom 
cdaSi gamoiyena dioduri naTura, axa
siaTebs naxevargamtarebis Tvisebebs, 
ganmartavas ras ewodeba n da p tipis 
naxevargamtarebi, aRwers n da p tipis 
naxevargamtarebis kontaqts da xsnis 
dioduri naTuris calmxrivi gamtarobis 
unars.

abstraqtuli done

moswavles SeuZlia samizne cnebaze mu
Saobis procesSi SeZenili codnisa da 
gamocdilebis erovnuli saswavlo geg
mis zesagnobriv (makro) cnebebTan dakav
Sireba.

moswavlem icis ras ewodeba eleqtro
lituri disociacia da asaxelebs diso
ciaciis Sedegad miRebul ionebs; aRwers 
eleqtrolizis process da ayalibebs 
faradeis kanonebs; mohyavs eleqtroli
zis gamoyenebis magaliTebi da aRwers 
eleqtrolizis process; qmnis eleqtro
lituri abazanis models da asaxelebs 

eleqtrodebze gamoyofil nivTierebebs;  
atarebs cdas eleqtrolituri abazanis 
modelis gamoyenebiT da xsnis naTuris 
sikaSkaSis Secvlis mizezs; ayalibebs 
omis kanons sruli wredisTvis da asa
xelebs mokle CarTvis mizezs; icis, rom 
cdaSi gamoiyena dioduri naTura, axa
siaTebs naxevargamtarebis Tvisebebs, 
ganmartavas ras ewodeba n da p tipis 
naxevargamtarebi, aRwers n da p tipis 
naxevargamtarebis kontaqts da xsnis 
dioduri naTuris calmxrivi gamtarobis 
unars.

SeuZlia miRebuli codnis transferi 
yofa-cxovrebasa da bunebaSi. moiZiebs 
eleqtrolizis gamoyenebis mravalfero
van magaliTebs, asaxelebs cocxal orga
nizmSi eleqtrolitebs (mag. sisxls) da 
a.S.
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moswavlis baraTi

klasi kompleqsuri davaleba: „galvanoplastika“, X klasi

Tema: mudmivi denis kanonebi

samizne cneba: materia, Zala

sakiTxebi:
omis kanoni sruli wredisaTvis; eleqtruli deni liTonebSi, 
siTxeebSi da naxevargamtarebSi.

sakvanZo SekiTxva
rogor warmovaCino eleqtrolituri abazanis modelis saSua
lebiT eleqtrolituri disociaciis arsi da eleqtrolizis 
gamoyeneba?

kompleqsuri 
davalebis 
piroba:

resursebi

galvanoplastika

eleqtrolizi da xelovneba

daakvirdi suraTebs. ra aqvT maT saerTo? aq warmodgenili xe
lovnebis nimuSebi Seqmnilia galvanoplastikis gamoyenebiT. 
galvanoplastika aris eleqtrolizis gamoyenebis erTerTi saxe.
gaecani eleqtrolituri disociaciis da eleqtrolizis movle
nas. moiZie eleqtrolizis praqtikuli gamoyenebis magaliTebi 
yofacxovrebaSi. Seqmeni eleqtrolituli abazanis modeli, 
Caatare wyalSi denis gavlis procesis eqsperimenti. Sesrule
buli davaleba warmoadgine prezentaciis saxiT.

prezentaciisas naSromSi  xazgasmiT warmoaCine:
1.	 raSi mdgomareobs eleqtrolituri disociaciis movlena 

(aRwere romelime marilis, tutes an mJavas magaliTze); 
2.	 ra Taviseburebebi axlavs eleqtruli denis gavlas eleq

trolitebSi da ras ewodeba eleqtrolizis procesi, Ca
moayalibe da axseni faradeis kanonebis arsi; 

3.	 moiZie da aRwere ra praqtikuli gamoyeneba aqvs eleq
trolizs  yofacxovrebaSi; 

4.	 Seqmeni eleqtrolituri abazanis modeli, Caatare eqsperi
menti da daadgine,  ra faqtorebi gansazRvravs wylis eleq
trogamtarobas. Sens mier Catarebul eqsperimentSi romeli 
nivTiereba daileqeba/gamoiyofa anodze? kaTodze?

saxelmZRvanelos paragrafebi: 2.16 denis wyaros eleqtromamoZ
ravebeli Zala; 2.17 omis kanoni sruli wredisaTvis; 2.18 amoca
nebis amoxsna; 2.19 eleqtruli deni liTonebSi; 2.20 eleqtruli 
deni siTxeebSi; 2.21 eleqtruli denis eqsperimentuli kvleva 
siTxeebSi; 2.23 eleqtruli deni airSi; 2.25 naxevargamtarebi, 
naxevargamtarebis sakuTari gamtaroba; 2.26 naxevargamtarebis 
eleqtruli Tvisebebis eqsperimentuli kvleva; 2.27 naxevargam
tarebis minarevuli gamtaroba. 
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modelis gacnoba (zogadi):  ra aris modeli   

მარილიანი წყლის ექსპერიმენტი: https://www.youtube.com/watch?v=_G3CbpX5C7s
faradeis II kanoni: https://www.youtube.com/watch?v=ZXQGmQw7Lsk
eleqtrolizi: https://www.youtube.com/watch?v=AKvWdNEg1fc
eleqtrolituri disociacia: https://www.vascak.cz/data/android/physicsatschool/
templateimg.php?s=elkap_disociace&l=en
eleqtrolizi:
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=elkap_
rozkladne&l=en 
amocanebi: eleqtrolizis amocanebi
akumulatori:
https://www.vascak.cz/data/android/physicsatschool/templateimg.php?s=elkap_
akumulator&l=en
informacia galvanoplastikis Sesaxeb: https://en.wikipedia.org/wiki/
Electrotyping 
rogor qmnian xelovnebis nimuSis zust asls: https://www.youtube.com/
watch?v=iTytvWs5nV8 
omis kanoni sruli wredisaTvis: https://www.vascak.cz/data/android/
physicsatschool/template.php?f=ele_vnitrni_odpor&l=en
https://www.vascak.cz/data/android/physicsatschool/template.php?f=ele_
vnitrni_odpor&l=en

modeli/
eqsperimenti

aiRe raime ganieri WurWeli, romelSic Caasxav disti
lirebul (gamoxdil) wyals. dagWirdeba ori zolova
ni metalis firfita (eleqtrodi), romelic SeiZleba 
gamoiWras konservis qilisagan; erTi an ori 1,5 vol
tiani elemnti (ar gamoiyenoT saxlis eleqtrogayva
nilobis Zabvis wyaro!!!); Suqdiodi an faranis naTura. 
diodis wredSi CarTvisas gaiTvaliswine, rom misi 
grZeli fexi SeerTebuli unda iyos denis wyaros da
debiT polusTan, mokle ki - uaryofiTTan. aawye 
eleqtruli wredi miTiTebuli sqemis mixedviT, ro

melSic denis wyaro, eleqtrodebi da Suqdiodi mierTebulia mimdev
robiT. eqsperimentis msvlelobisas unda TandaTan gazardo wyalSi 
marilis koncentracia (yovel jerze amateb erT Cais kovz marils) da 
daakvirde naTuris naTebas (Tavdapirvelad akvirdebi naTuris naTe
bas marilis wyalSi Cayramde). monacemebi Seitane cxrilSi. gamoitane 
daskvnebi.

cdis # marilis raodenoba naTuris naTebis siZliere

1

2

3

4
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# gakveTilis Tema saaTebis raodenoba

1 eleqtruli deni. denis Zala 1 sT

2 eleqtruli wredi 1 sT

3 eleqtruli wredis eqsperimentuli kvleva 1 sT

4 Zabva 1 sT

5
eleqtruli denis maxasiaTebeli fizikuri sidideebis eqsperimentuli 
kvleva 1 sT

6 gamtarebis winaRoba. omis kanoni wredis ubnisaTvis 1 sT

7 eqsperimentuli kvleva 1 sT

8 gamtarebis mimdevrobiTi SeerTeba 1 sT

9 gamtarebis paraleluri  SeerTeba 1 sT

10 eleqtruli wredis eqsperimentuli kvleva 1 sT

11 amocanebis amoxsna 2 sT

12 gamtarebis winaRobis eqsperimentuli kvleva 1 sT

13 kuTri winaRoba 1 sT

14 eleqtruli denis muSaoba da simZlavre 1 sT

15 joul-lencis kanoni 1 sT

16 denis wyaros eleqtromamoZravebeli Zala 1 sT

17 omis kanoni sruli wredisaTvis 1 sT

18 amocanebis amoxsna 2 sT

19 eleqtruli deni liTonebSi 1 sT

20 eleqtruli deni siTxeebSi 2 sT

21 eleqtruli denis eqsperimentuli kvleva  siTxeebSi 1 sT

22 gamtaris winaRobis damokidebuleba temperaturaze 1 sT

23 eleqtruli deni airSi 1 sT

24 eleqtruli deni vakuumSi. vakuumiani diodi 1 sT

25 naxevargamtarebi. naxevargamtarebis sakuTari gamtaroba 1 sT

26 naxevargamtarebis eleqtruli Tvisebebis  eqsperimentuli kvleva 1 sT

27 naxevargamtarebis minarevuli gamtaroba 1 sT

28 Tema 2-is Sejameba 1 sT

saswavlo gegmis mixedviT X klasSi wliuri saaTebis raodenobaa 72. saxelmZRvanelo 
moicavs standartiT II semestrisTvis gaTvaliswinebul I Temas, romelic Seicavs 28 saswav-
lo paragrafs da gankuTvnilia 31 sawavlo saaTisTvis..

sasawavlo masalis realizaciisaTvis gaTvaliswinebulia 37 saaTi, aqedan, garda saswav-
lo saaTebisa 2-saaTia kompleqsuri davalebebis prezentaciisTvis da 4 saaTi sarezervoa, 
romelic maswavlebelma Tavisi Sexedulebisamebr SeiZleba gamoiyenos.

saswavlo masalis savaraudo saaTobrivi ganawileba
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informacia moswavlis wignis Sesaxeb

moswavlis wignis mizania ganaTlebis erovnuli gegmis Sesabamisad fizikis standartiT 
gaTvaliswinebuli Sinaarsis realizacia. 

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

wignSi teqsts ukavia sagakveTilo Temis daaxloebiT 30%. savarjiSoebi da sxva aqtivo-
bebi Seesabameba standartiT gaTvaliswinebul indikatorebs.

saxelmZRvanelo iTvaliswinebs swavla/swavlebisadmi interaqtiur midgomas. igi Zi-
riTadad moswavlezea orientirebuli. paragrafebis umetesoba agebulia samfaziani in-
teraqtiuri gakveTilis modelis mixedviT: gamowveva, Sinaarsis realizacia, gaazreba. 
gamoyenebulia sxvadasxva interaqtiuri swavlebis strategiebi, magaliTad, jgufuri eqs-
perimentebi, jgufuri samuSaoebi, kompleqsuri davalebebi, refleqsia.

rubrika `ifiqre da imsjele~ gankuTvnilia moswavleTa interesis aRZvrisa da swavlis 
motivaciis SeqmnisaTvis. igi iTvaliswinebs ara marto winare codnas, aramed cxovrebiseul 
gamocdilebas, warmodgenebs da moiTxovs moswavlisagan varaudis gamoTqmas ilustracia-
ze mocemuli movlenis Sesaxeb. rubrikaSi dasmuli kiTxva ar aris orientirebuli masze 
zusti pasuxis misaRebad. saWiroa moswavleebma imsjelon mocemul sakiTxebze, daeuflon 
msjelobis unar-Cvevas da aReZraT interesi paragrafSi mocemuli masalis Sesaswavlad. es 
rubrika maswavlebels aZlevs saSualebas miiRos informacia moswavlis im codnis Sesaxeb, 
romelic dakavSirebulia axlad asaxsnel sagakveTilo TemasTan.

`Sinaarsis realizaciis~ etapze maswavlebeli moswavleebs acnobs (axsniT an saubriT) 
axal masalas. am etapze maswavlebels SeuZlia gamoiyenos interaqtiuri gakveTilis Cata-
rebisTvis gankuTvnili swavlebis strategiebi.

rubrika `gaazreba~ gulisxmobs sagakveTilo masalis ufro Rrmad Secnobas. am rubri-
kaSi zogjer mocemulia damatebiTi informacia, romelic avsebs sagakveTilo masalas. am 
informaciaze dayrdnobiT maswavlebels saSualeba eZleva warmarTos diskusia. rubrika-
Si moswavleTa samuSaod mocemulia cxrilebi, romlebic unda Seivsos saSinao davalebis 
rveulebSi. agreTve, eqsperimentuli samuSaoebi, romlebic kvleviTi unarebis Camoyalibe-
bas uwyobs xels.

rubrika „gaazreba“ ZiriTadad moicavs iseT aqtivobebes, romlebic logikur msjelobas 
moiTxovs da naklebad weriTi samuSaos Sesrulebas.

sityva `imsjele~ niSnavs dasabuTebuli, argumentirebuli pasuxis gacemas kiTxvaze, ro-
melzedac msjeloba moiTxoveba.

gavlili masalis SejamebisaTvis yoveli saswavlo Temis bolos mocemulia am Tavis 
Semajamebeli gakveTilebi, romelSic ganzogaddeba miRebuli codna. es gakveTilebi ume-
tesad Seicavs sqemebs da moswavleebisagan moiTxovs msjelobasa da daskvnebis gamotanas 
saswavlo TemasTan dakavSirebiT.

fizikis, rogorc sagnis specifikidan gamomdinare, saxelmZRvanelos agebisas gan-
sakuTrebuli yuradReba mieqca eqsperimentuli unarebis gamomuSavebas (saklaso da 
saSinao eqsperimentuli samuSaoebiT), logikur msjelobas (`gaazrebaSi~ mocemul sa-
kiTxze msjelobisas, diskusiisas, gamowvevis etapze msjelobisas), prezentaciebs, in-
formaciis moZiebas, diagramebisa da cxrilebis gamoyenebas. Cven vTvliT, rom ref-
leqsiis fazas didi mniSvneloba aqvs sagakveTilo masalis xarisxianad aTvisebisaTvis. 

Cven SevecadeT saSinao davalebebi umravles SemTxvevaSi yofiliyo orientirebuli sas-
wavlo masalis gaazrebaze.

Cveni mosazrebiT, saxelmZRvaneloSi mocemuli savarjiSo amocanebi unda emsaxurebodes 
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Seswavlili cnebis an kanonis ganmtkicebas. Sesabamisad, aseTi savarjiSoebi moswavlisTvis 
advilad dasaZlevi unda iyos.

sagakveTilo procesi moiTxovs sxvadasxva aqtivobas (diskusia, eqsperimenti, muSaoba 
wyvilebsa da jgufebSi), rac saswavlo-SemecnebiT procesSi moswavleebis aqtiur CarTvas 
iTvaliswinebs. agreTve, aseTi aqtivobebi xels uwyobs sxvadasxva unar-Cvevis ganviTarebas, 
rogoricaa: dakvirveba da aRwera, monacemebis aRricxva, klasifikacia, cdis Catareba, mo-
nacemebis interpretacia, modelis Seqmna da gamoyeneba. kompleqsur davalebebSi mocemul-
ma aqtivobebma moswavleebSi unda gamoiwvios interesi fizikis Seswavlis mimarT, interesi 
mecnieruli kvlevisa da siaxleebisadmi, TanamSromlobis survili, garemoze zrunva da 
pasuxismgebloba, usafrTxo cxovrebis wesebis dacvis mniSvnelobis gaazreba. 

saswavlo masalis srulfasovnad aTvisebisaTvis aucilebelia laboratoriuli xelsaw-
yoebis gamoyeneba, proeqtori, kompiuteri, eleqtronuli resursebi. moswavles SeuZlia 
Google-s an Youtube-is gamoyenebiT moipovos misTvis saintereso masala da videorgolebi.

swavlebis aqtiuri meTodebis gamoyenebam wlis bolosaTvis unda uzrunvelyos stan-
dartiT gansazRvruli Sedegebis miRweva.

moswavle saswavlo wlis bolos SeZlebs praqtikul aqtivobebSi monawileobas da kvle-
viTi unar-Cvevebis demonstrirebas.

rekomendaciebi maswavleblebisaTvis

pirvelive gakveTilze gaacaniT moswavleebs saxelmZRvanelos struqtura da gamoyene-
bis wesebi (sax. gv. 4. wignze muSaobis pirobiTi niSnebi). ganumarteT, rom saxelmZRvaneloSi 
Canaweris gakeTeba ar SeiZleba. amitom sxvadasxva werilobiTi davaleba unda Seasrulon 
saSinao davalebis rveulSi an zepirsityvierad saWiroebis mixedviT.

avtorebi SevecadeT saxelmZRvaneloSi Segvetana mravalferovani aqtivobebi. vTvliT, 
rom fizikis srulfasovani SeswavlisaTvis aucilebelia moswavleebma SeZlon problemaze 
orientirebuli amocanebis amoxsna da kompleqsuri davalebebis Sesruleba.

mizanSewonilad migvaCnia, rom saswavlo wlis dasawyisSi moswavleebs SeaxsenoT amoca-
nis amoxsnis algoriTmi, romlis sworad gamoyenebisas gaumartivdebaT amocanebze muSaoba.

amocanis amoxsnisaTvis aucilebelia:

1. yuradRebiT waikiTxo amocanis piroba. gaerkve amocanis moTxovnaSi. gamoyo saZiebeli 
da cnobili fizikuri sidideebi. mokled Cawero amocanis piroba fizikur sidideTa asoiTi 
aRniSvnebis gamoyenebiT (sasurvelia, saZiebeli ucnobi sidide e.w. mocemulobis dasawyisSi 
iyos, rac moswavles gaumartivebs damatebiT monacemebis Setanas);

2. warmoidgino fizikuri movlena. Seasrulo ganmartebiTi naxazi. gaixseno kanoni, formu-
la, grafiki, rac exeba gansaxilvel movlenebs, sxeulebsa da maTi gamoyenebis ares; 

3. saWiroebis mixedviT erTeulebis SI sistemaSi gadayvana;

4. Seamowmo amocanis amoxsnis siswore da gaaanalizo igi. darwmunde amocanis amonaxsnis 
sisworeSi fizikur sidideTa erTeulebis Casmis xerxis gamoyenebiT. 

radganac fizika eqsperimentuli mecnierebaa, avtorebi SevecadeT saxelmZRvaneloSi 
Segvetana eqsperimentuli samuSaoebi kvlevebis saxiT. amitom, mizanSewonilad migvaCnia 
SeaxsenoT moswavleebs eqsperimentis Catarebis algoriTmi.

martivi eqsperimentis Catarebis gegma

1. eqsperimentis mizani;

2. varaudis gamoTqma Sedegis Sesaxeb;

3. saWiro resursebi;
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4. eqsperimentis msvleloba;

5. eqsperimentis Sedegi;

6. daskvna (Sedegis axsna).

zogierT eqsperimentul kvlevaSi moswavleebs sTxoveT TviTon Seadginon martivi eqs-
perimentis gegma da am gegmiT Caataron eqsperimenti.

•• rogor davgegmoT kompleqsuri davaleba?

maswavlebelma kompleqsuri davalebis dasagegmad unda gaiTvaliswinos Semdegi faq-
torebi:

1.	 unda SearCios samizne cneba, romelTan dakavSirebiTac apirebs kompleqsuri dava-
lebis Seqmnas (cxadia, fizikaSi aRebuli nebismieri Temis damuSaveba erTdroulad 
SeiZleba moicavdes bevr samizne cnebas, Tumca konkretul kompleqsur davalebaSi 
yuradReba ufro metad unda iyos gamaxvilebuli erT romelime samizne cnebaze).

2.	 unda SearCios qvecnebebi, romelTac moswavleebi daamuSaveben kompleqsur davale-
baze muSaobisas. qvecnebebi aris is terminebi, romelTa gaazrebiTac moswavle daad-
geba samizne cnebamde misasvlel gzas.

3.	 unda SearCios sakiTxTa CamonaTvali, romelsac daamuSavebs moswavle kompleqsuri 
davalebis ganxorcielebisas. sakiTxebi umetesad saxelmZRvaneloSi mocemuli para-
grafebia.

4.	 unda gaiTvaliswinos, rom moswavleTa gansxvavebuli SesaZleblobebis gamo, maTi 
gansxvavebuli akademiuri moswrebis gamo, yvela moswavle ver SeZlebs davalebis 
srulad Sesrulebas. Sesabamisad, kompleqsuri davaleba (iseve rogorc nebismieri 
saklaso aqtivoba, saklaso wera, Semajamebeli wera, da a.S.) unda Seicavdes diferen-
cirebuli swavlebis principebs. kerZod, kompleqsur davalebaSi unda iyos rogorc 
martivad Sesasrulebeli aqtivobebi, aseve saSualo sirTulisa da maRali saazrovno 
unarebis Sesabamisi aqtivobebi.

5.	 SesaZlebelia, rom maswavlebelma jer kompleqsuri davaleba Seqmnas (mouvides rai-
me idea, miawodos kolegam idea, SearCios kompleqsuri davaleba raime resursidan 
_ kompleqsuri davalebebis bazidan da sxv.) da Semdeg daukavSiros igi konkretul 
samizne cnebas. am SemTxvevaSi mainc aucilebelia imis gaTvaliswineba, Tu romeli 
qvecnebebisa da sakiTxebis damuSaveba mouwevs moswavles aRniSnul kompleqsur da-
valebaze muSaobisas.

•• ras daveyrdnoT kompleqsuri davalebis Sefasebisas?

samizne cneba „materia“:
„materiasTan“ dakavSirebuli kompleqsuri davalebis zogadi sakvanZo SekiTxvebis Sinaar-

si (Sefasebis zogadi kriteriumebi): 

•	 nivTierebis Tvisebebis, da/an agebulebis da/an misi Semadgeneli nawilakebis moZra-
obis dakavSireba gansaxilvel movlenebTan;

•	 konkretuli movlenisTvis mniSvnelovani fizikis kanonebi da maTi gamoyeneba am mov-
lenis maxasiaTebeli sidideebis gamosaTvlelad;

•	 realur movlenaze an mis simulaciaze dakvirvebisas miRebuli monacemebis analizi 
da am analizze dafuZnebuli argumentirebuli daskvnebi;

•	 ra mizezebis gamo (anu ra ver gaiTvaliswineT da ratom) SeiZleba iyos Cveni daskvnebi 
acdenili realur suraTs?

•	 kvlevis TiToeul etapze (sakiTxis dasma, varaudis gamoTqma da a.S.) ra aqtivobebi 
ganaxorcieleT; ra strategiebi gamoiyeneT/ra nabijebi gadadgiT davalebaze muS-
aobis sxvadasxva etapze; ras gaakeTebdiT gansxvavebulad axlidan rom iwyebdeT komp-
leqsur davalebaze muSaobas. 
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samizne cneba „energia“:
„energiasTan“ dakavSirebuli kompleqsuri davalebis zogadi sakvanZo SekiTxvebis Sinaar-

si (Sefasebis zogadi kriteriumebi): 

•	 sxvadasxva saxis energia, rac konkretuli movlenisTvis aris mniSvnelovani;

•	 konkretuli movlenisTvis mniSvnelovani fizikis kanonebi da maTi gamoyeneba am mov-
lenis maxasiaTebeli sidideebis gamosaTvlelad;

•	 realur movlenaze an mis simulaciaze dakvirvebisas miRebuli monacemebis analizi 
da am analizze dafuZnebuli argumentirebuli daskvnebi;

•	 ratom vfiqrobT, rom mxolod am saxis energia aris mniSvnelovani konkretuli mov-
lenis gansaxilvelad?

•	 ra mizezebis gamo (anu ra ver/an gaiTvaliswineT da ratom) SeiZleba iyos Cveni das-
kvnebi acdenili realur suraTs?

•	 kvlevis TiToeul etapze (sakiTxis dasma, varaudis gamoTqma da a.S.) ra aqtivobebi 
ganaxorcieleT; ra strategiebi gamoiyeneT/ra nabijebi gadadgiT davalebaze muS-
aobis sxvadasxva etapze; ras gaakeTebdiT gansxvavebulad axlidan rom iwyebdeT komp-
leqsur davalebaze muSaobas.

samizne cneba „urTierTqmedeba“:
„urTierTqmedebasTan“ dakavSirebuli kompleqsuri davalebis zogadi sakvanZo SekiTxve-

bis Sinaarsi (Sefasebis zogadi kriteriumebi): 

•	 Zalebi, romlebic konkretuli movlenisTvis aris mniSvnelovani;

•	 konkretuli movlenisTvis mniSvnelovani fizikis kanonebi da maTi gamoyeneba am mov-
lenis maxasiaTebeli sidideebis gamosaTvlelad;

•	 realur movlenaze an mis simulaciaze dakvirvebisas miRebuli monacemebis analizi 
da am analizze dafuZnebuli argumentirebuli daskvnebi;

•	 ra mizezebis gamo (anu ra ver/an gaiTvaliswineT da ratom) SeiZleba iyos Cveni das-
kvnebi acdenili realur suraTs?

kvlevis TiToeul etapze (sakiTxis dasma, varaudis gamoTqma da a.S.) ra aqtivobebi ga-
naxorcieleT; ra strategiebi gamoiyeneT/ra nabijebi gadadgiT davalebaze muSaobis sxva-
dasxva etapze; ras gaakeTebdiT gansxvavebulad axlidan rom iwyebdeT kompleqsur dava-
lebaze muSaobas.

samizne cneba „fizikuri procesi“:
„fizikur procesTan“ dakavSirebuli kompleqsuri davalebis zogadi sakvanZo SekiTxvebis 

Sinaarsi (Sefasebis zogadi kriteriumebi): moZraoba da cvlilebebi:

•	 sxvadasxva saxis fizikuri procesebi, romlebic Tqven mier gansaxilvel amocanaSi 
gxvdebaT;

•	 konkretuli movlenisTvis mniSvnelovani fizikis kanonebi da maTi gamoyeneba am mov-
lenis maxasiaTebeli sidideebis gamosaTvlelad;

•	 realur movlenaze an mis simulaciaze dakvirvebisas miRebuli monacemebis analizi 
da am analizze dafuZnebuli argumentirebuli daskvnebi;

•	 ratom vfiqrobT, rom mxolod am saxis energia/Zala aris mniSvnelovani konkretuli 
movlenis gansaxilvelad?

•	 ra mizezebis gamo (anu ra ver/an gaiTvaliswineT da ratom) SeiZleba iyos Cveni das-
kvnebi acdenili realur suraTs?

•	 kvlevis TiToeul etapze (sakiTxis dasma, varaudis gamoTqma da a.S.) ra aqtivobebi 
ganaxorcieleT;
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•	 ra strategiebi gamoiyeneT/ra nabijebi gadadgiT davalebaze muSaobis sxvadasxva 
etapze; ras gaakeTebdiT gansxvavebulad axlidan rom iwyebdeT kompleqsur davale-
baze muSaobas.

cxadia, konkretul samizne cnebasTan mimarTebaSi arsebul kompleqsur amocanas sWir-
deba, sakiTxidan gamomdinare, konkretuli sakvanZo SekiTxvebi (Sefasebis kriteriumebi) da 
ara aseTi zogadi saxiT, rogorc zemoTaa CamoTvlili.

rogor SevafasoT kompleqsuri davaleba?
kompleqsuri davalebis Sefaseba SeiZleba iyos rogorc ganmaviTarebeli (Sesabamisi mka-

fio komentarebiT), aseve ganmsazRvreli (konkretuli quliT, niSniT). 

Tavis mxriv, ganmaviTarebeli Sefaseba SesaZlebelia Sesruldes ornairad: erTi, rode-
sac maswavlebeli afasebs kompleqsur davalebaSi mocemul sakvanZo SekiTxvebze gacemuli 
pasuxebis xarisxs da meore, rodesac maswavlebeli afasebs mTliani kompleqsuri davale-
bis Sesrulebis xarisxs.

a) sakvanZo kiTxvebze gacemuli pasuxebis ganmaviTarebeli SefasebisTvis viyenebT Sefa-
sebis rubrikas moswavlis miRwevebis taqsonomias, romelSic zustadaa gawerili, Tu ro-
meli kriteriumi ra doneze Seasrula moswavlem. ganmaviTarebeli Sefasebisas vafasebT 
kompleqsuri davalebis sakvanZo SekiTxvebze gacemul pasuxebs (cal-calke). TiToeuli 
pasuxi SesaZloa mivusadagoT Sefasebis rubrikis konkretul dones.

prezentaciis forma:
1. gvari, saxeli, klasi. Tema _ 

2. kompleqsuri davalebis piroba

3. eqsperimenti/modeli

4. eqsperimenti an kvleva unda warmoadginoT Semdegi saxiT:

•	 eqsperimentis/kvlevis mizani

•	 saWiro resursebi

•	 varaudi eqsperimentis/kvlevis Sedegze;

•	 eqsperimentis/kvlevis msvleloba;

•	 eqsperimentis Sedegebis warmodgena cxrilis, grafikebis saxiT;

•	 monacemTa damuSaveba;

•	 daskvnis warmodgena (dakavSireba kompleqsuri davalebis pirobasTan);

•	 eqsperimentis video/fotomasalis warmodgena.

5. gadaiwereT kompleqsuri davalebis TiToeuli SekiTxva da upasuxeT.

6. Tu davalebis piroba iTvaliswinebs modelis damzadebas, prezentaciaze warmoadgineT 
modeli da axseniT misi moqmedebis principi. 

7. daukavSireT kompleqsur davalebaSi mocemuli Tema/sakiTxi yoveldRiur cxovrebas.

qveviT mocemulia ganmaviTarebeli Sefasebis rubrika (zogadi saxiT) moswavleTa miRwe-
vis doneebiT.
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prezentaciis Sinaarsobrivi  struqtura da Sefasebis rubrika

1. sakiTxis mniSvneloba;

2. sakiTxis fizikuri arsi;

3. praqtikuli magaliTebi;

4. daskvna.

Power Point-Si warmodgenili prezentaciis Sefasebis rubrika
# Sefasebis kriteriumebi qulebi

prezentaciis Sinaarsi

1
prezentaciisTvis SerCeuli sakiTxi warmodgenilia 
SeTanxmebuli struqturis saxiT 1

2
prezentaciis TiToeuli nawilis Sinaarsi da moculoba 
Seesabameba mizans/saxelwodebas 1

3
sakiTxi amomwuravad da swori Sinaarsobrivi aqcentebiT aris 
warmodgenili 2

prezentaciis momzadebis teqnika

4 slaidebi dasaTaurebulia 1

5

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

1

prezentaciis wardgena

6 gamarTuli da logikuri msjeloba 1

7 auditoriasTan kontaqti (yuradRebis mipyroba da SenarCuneba) 1

8 dasmul kiTxvebze sruli da swori pasuxebis gacema 2
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danarTi 1-is saxiT cxrilis safuZvelze unda gakeTdes imis analizi, Tu ramdenad Car-
Tulia moswavle saswavlo procesSi, ramdenad uwyobs saswavlo procesi xels mis emociur-
socialur ganviTarebas.

mocemulia 6 cxrili. TiToeuli maTgani Seesabameba erTi funqciur-komponentur unars: 

•• kritikuli azrovneba;

•• SemoqmedebiToba;

•• komunikacia;

•• kolaboracia;

•• moqalaqeoba;

•• xasiaTi/nebeloba.

qvemoT mocemulia 6 cxrili, romlebic warmoaCens, Tu ras gulisxmobs TiToeuli funq-
ciur-komponenturi unari. im SemTxvevaSi, Tuki, cxrilebis pirvel da meore svetebSi mo-
cemul kategoriebze dayrdnobiT kompleqsur davalebaze muSaobis procesSi moswavlis 
aqtivobis aRwera xerxdeba, es imas niSnavs, rom saswavlo procesi xels uwyobs bavSvis emo-
ciur-socialur ganviTarebas. Tuki cxrilSi mocemuli aqtivobebi ar aris dakvirvebadi, 
es niSnavs, rom:

•• an kompleqsuri davaleba ar aris saTanadod SerCeuli da moiTxovs Semdgom adaptirebas;

•• an maswavlebelma unda Secvalos konkretul moswavlesTan mimarTebiT swavla-swav-
lebis strategiebi;

•• an problemebi arsebobs pozitiur saswavlo garemosTan mimarTebiT.
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funqciuri unari
kritikuli azrovneba

kognituri operaciebi / 
komponentebi

saorientacio SekiTxvebi maswavleblisTvis

dakvirveba

gaxseneba •	ginaxavT Tu ara ….
•	raze gamouTqvamT ukmayofileba ….
•	romel problemebs Seuwuxebixar …. ?
•	xom ar gaixsenebdi… problema gadaiWra?

amocnoba •	riT gansxvavdeba erTmaneTisgan ….
•	romel problemebs SeiZleba vuwodoT ….
•	ra moaxdenda zemoqmedebas ….

kanonzomierebis 
aRmoCena da 
ganzogadeba

Sedareba da 
dapirispireba 
(kontrasti)

•	riT hgavs da riT gansxvavdeba ….

klasificireba •	ra tipis problemebi SeiZleba arsebobdes ….

relevanturi da 
ararelevanturi 
informaciis 
identificireba

•	rogor SeiZleba warmoCndes, Tu ramdenad mwvave 
da aqtualuria ….

•	ramdenad realuria problemis gadaWra ….

daskvnebis 
Camoyalibeba 
kanonzomierebebis 
safuZvelze

varaudis gamoTqma
•	ram gamoiwvia problema?
•	ra Sedegebi mohyveba/SeiZleba mohyves mas?

pirveladi daskvna

•	ratom aris saWiro davalebis pirveladi versiis 
Seqmna? 

•	riT gansxvavdeba Sesrulebuli davalebis pirvela-
di versia saboloosgan?

•	ra faqtorebma gamoiwvia/SeuZlia gamoiwvios pir-
veladi daskvnebis gadasinjva?

daskvnebis Sefaseba 
dakvirvebis 
safuZvelze

Tanmimdevrulobis 
Semowmeba

•	Seni azriT, ra aris saWiro imisTvis, rom Seni 
saTqmeli kargad gaiazros? 

•	ratom fiqrobT, rom Tqveni iqneba efeqturi?
•	riT gansxvavdeba erTmaneTisgan Tanmimdevruli da 

araTanmimdevruli msjeloba?

tendenciurobis, 
stereotipebis, 
kliSeebisa da 
propagandis 
identificireba 
usafuZvlo daSvebebis 
identificireba

•	xvdebiT Tu ara 
•	rogor SeiZleba ganvasxvaoT erTmaneTisgan faqte-

bi, interpretaciebi ….
•	ram SeiZleba xeli SegviSalos faqtebis, interpre-

taciebis erTmaneTisgan garCevaSi?

gadametebuli 
ganzogadebis amocnoba

•	rogoria Tqveni molodinebi.
•	ratom fiqrobT ase?

daskvnebis faqtebiT 
dadastureba

•	ra faqtebiT dasturdeba Sen mier Camoyalibebuli 
debulebebi?
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funqciuri unari _ 
SemoqmedebiToba

kognituri operaciebi/ 
komponentebi

komentari (nimuSebi)

Tavisuflad 
azrovneba

kiTxvebis dasma •	ra aris gaugebari kompleqsuri davalebis piro-
basTan mimarTebiT?

•	ra giSlis xels kompleqsur davalebaze muSaobaSi?
•	ra aris gansxvavebuli Seni da Seni Tanaklasele-

bis mier Sesrulebul kompleqsur davalebebSi? 
rogor warmoaCem am gansxvavebebs SekiTxvebis 
saxiT?

ideebis generireba; prob
lemis gadaWris gzebis 
dasaxeleba; alternati-
uli pasuxebis Zieba da 
problemis gadaWris gze-
bis SemoTavazeba.

•	ra gzebiT SeiZleba daafiqro ……….. gamokveTil 
problemaze? romeli xerxi iqneba ufro efeqturi?

•	SeiZleba Tu ara saamisod ori an sami alternati-
uli gzis dasaxva?

fleqsiuroba problemis danaxva da 
Sefaseba sxvadasxva 
perspeqtividan

•	rogor fiqrob, rogor aRiqvams am problemas
•	riT gansxvavdeba .....................................
•	ra unda gaviTvaliswinoT ......................

midgomebis mravalferov-
neba (approach)

originaloba unikaluri da axali ideis 
generireba

•	ra strategiebi SeiZleba gamoviyeno originaluri 
ideis Camosayalibeblad

sxvadasxva elementisgan 
unikaluri kombinaciebis 
Seqmna

detalebze yurad-
Rebis gamaxvileba

ideebis ganviTareba da 
gamdidreba detalizaciis 
xarjze

•	ratom mogwons esa Tu is 
•	ris xarjze SeiZleba daixvewos kompleqsuri da-

valebis pirveladi versia?
•	ra mniSvneloba aqvs detalebs 
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funqciuri unari 
_ komunikacia

kognituri operaciebi/ 
komponentebi

komentari (nimuSebi)

informaciis naT-
lad da Sinaarsi-
anad gamoxatva

miznobrioba (informireba, 
instruqtireba, motivireba, 
darwmuneba)

•	visTvis amzadebT ........
•	ratom fiqrobT, rom Tqven mier Seqmnili/ward-

genili ................ saintereso iqneba ?

metyvelebis tipis SerCeva _ 
aRwera, Txroba, msjeloba

•	metyvelebis ra tipebi SeiZleba arsebobdes? ro-
meli maTgani iqneba ufro miznobrivi kompleqsu-
ri davalebis prezentaciisas?

aqtiuri mosmena (kavSiris 
damyareba, ndobis mopove-
ba, dialogSi gayola (anu 
monitoringi), miznobrioba 
fragmentuloba)

•	riT SeiZleba dagexmaroT maswavlebelTan, sxva 
moswavleebTan dialogi kompleqsuri davalebis 
SesrulebaSi?

•	ra dagexmareba, rom ukeT gaigo Tanaklaselebis, 
maswavleblis saTqmeli?

•	riT SeiZleba daxmareba gauwios Tqvenma Se-
kiTxvebma Tanaklaselebs saTqmelis ukeT Camoya-
libebaSi?

konteqstualizeba (sako-
munikacio situaciis gaa-
nalizeba da gamoxatvis 
relevanturi saSualebis 
SerCeva (saTanado funqci-
uri sametyvelo qmedebis 
gamoyeneba)

•	ra faqtorebi unda gaiTvaliswinoT saimisod, 
rom Tqveni kompleqsuri davalebis prezentacia 
msmenelisTvis gasagebi da misaRebi iyos (mag., 
funqciuri sametyvelo qmedebis sworad SerCeva, 
sensitiuri niuansebis win wamoweva)? 

araverbaluri signalebi 
(sxeulis ena, mimika, Jesti-
kulacia da a.S.)

•	SeiZleba Tu ara araverbaluri signalebis saSu-
alebiT ufro saintereso da aRqmadi gaxdes 
prezentacia? 

•	ra tipis Jestikulaciebsa da mimikas mimarTav 
prezentaciis dros?

Tavdajerebuloba Riaoba •	riT amdidrebs Sens prezentacias Tanaklasele-
bis mier warmodgenili kompleqsuri davalebebi? 
aseve maTi komentarebi, SeniSvnebi?

keTilganwyoba •	rogor warmarTavdiT, ra faqtorebis gaTvalis-
winebaa saWiro samizne auditoriis/kompleqsur 
davalebaze muSaobis procesSi CarTuli pirebis 
keTilganwyobis mosapoveblad?

empaTia (sxvisi 
TvaliT danaxva)

TviTrefleqsia/ ukukavSiri •	SeafaseT, ramdenad gamogividaT is, rac maswav-
leblisgan gqondaT davalebuli?

•	ras gaakeTebdiT sxvagvarad, axla rom iwyebdeT 
imave davalebaze muSaobas?

urTierTobis monitoringi •	vin da rogor dagexmaraT kompleqsur davaleba-
ze muSaobis procesSi?

aRiareba Tanasworoba
pasuxismgebloba
tolerantoba (gansxvavebu-
lis mimRebloba)
orientacia problemaze da 
ara komunikaciaSi CarTul 
subieqtze

•	SexvediT Tu ara gansxvavebul mosazrebebs komp-
leqsur davalebaze muSaobis procesSi? ramdenad 
SeZeliT TanamSromloba gansxvavebuli Sexedule-
bebis adamianebTan?

•	ramdenad moaxerxeT azrTa sxvadasxvaobis viTa-
rebaSi orientirebuli yofiliyaviT problemaze 
da ara komunikaciaSi CarTul adamianebze?
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funqciuri unari _ 
TanamSromloba

kognituri operaciebi/ 
komponentebi

komentari (nimuSebi)

erTad muSaoba
pirispir da teqnologiebis 
gamoyenebiT ideebisa da re-
sursebis gaziarebis gziT

•	gamoiyeneT Tu ara teqnologiebi kompleqsur 
davalebaze muSaobis procesSi? 

raSi dagexmaraT teqnologiebis gamoyeneba?

saerTo 
pasuxismgebloba

saerTo mizani •	ra saerTo mizani gqondaT Sen da Sens mas-
wavlebels kompleqsur davalebaze muSaobis 
procesSi?

•	gqondaT Tu ara saerTo miznebi Tanaklaseleb-
Tan erTad?

angariSvaldebuleba Sedeg-
Tan mimarTebiT

•	ratom ganaxorcieleT kompleqsuri davaleba?

arsebiTi
gadawyvetilebebi 
(Sinaarsi, procesi, 
produqti)

winare codnis gamoyeneba 
gadawyvetilebebis miRebis 
mizniT

•	msgavsi tipis kompleqsuri davaleba Tu Segis-
rulebiaT skolaSi?

rolebisa da pasuxismgeblo-
bebis ganawileba

•	rogor inawilebdiT pasuxismgeblobebs maswav-
lebelTan/TanaklaselebTan kompleqsur dava-
lebaze muSaobis procesSi?

produqtis dizaini, buneba 
da gamoyenebiToba

•	ra produqti SeqmeniT kompleqsuri davalebis 
saxiT?

•	visTvis da ratom aris es produqti sasargeb-
lo da saintereso?

urTierTdamokidebuloba 
(angariSvaldebulebis ori 
done _ individualuri da 
jgufuri)

•	vis winaSe iyaviT angariSvaldebuli samuSao 
procesSi (maswavleblis, Tanaklaselebis)?

kritikuli 
azrovneba

kognituri operaciebi/ 
komponentebi

komentari (nimuSebi)

uzenaesi eTikis 
principebi

adamianis Rirseba •	riT da rogor gamoxatavdi adamianebis mimarT 
pativiscemas kompleqsur davalebaze muSaobis 
procesSi?

gaurkvevlobebisadmi 
Semwynarebluri damokide-
buleba

•	waawydiT Tu ara gaurkvevlobebs kompleqsur 
davalebaze muSaobis procesSi? ra gaarkvieT 
bundovanebiT mocul sakiTxebSi?

angariSvalde-
buleba sazoga-
doebisadmi da 
TanaSemoqmedebi-
Toba

pasuxismgebloba •	ra pasuxismgeblobebi (maT Soris jgufuri pa-
suxismgeblobebi) gekisrebodaT kompleqsur 
davalebaze muSaobis procesSi? vis winaSe iyaviT 
angariSvaldebuli?

konfliqtebis marTva •	waawydiT Tu ara konfliqtur situaciebs komp-
leqsur davalebaze muSaobis procesSi? rogor 
SeZeliT konfliqtis daregulireba?

kanonis uzenaesobis dafa-
seba

•	gaaanalizeT ra wesebs/kanonebs icavdiT da ra-
tom kompleqsur davalebaze muSaobis procesSi? 

Temis 
prioritetebis 
gaazreba

lokaluri TemisTvis aqtu-
aluri problemebi

•	lokaluri TemisTvis aqtualur ra sakiTxebs 
Seexeboda Tqven mier Sesrulebuli kompleqsuri 
davaleba?

qveynisTvis aqtualuri 
problemebi;

•	hqonda Tu ara Tqven mier Seqmnil kompleqsur 
davalebas raime kavSiri qveynisTvis aqtualur 
problemebTan?

msoflios codna da Semec-
neba

•	hqonda Tu ara Tqven mier Seqmnil kompleqsur 
davalebas raime kavSiri mTeli msofliosTvis 
aqtualur problemebTan?
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funqciuri/ komponen-
turi unari _ xasiaTi/ 

nebisyofa/nebeloba

kognituri operaciebi/ kompo-
nentebi

komentari (nimuSebi)

identoba 

sakuTari SesaZleblobebisa 
da interesebis gacnobiereba 
(vin var me)

•	ras maZlevs me/ratom aris CemTvis mniSv-
nelovani kompleqsur davalebaze muS-
aobis procesi? (ra gavige, ra SevZeli, ra 
SeviZine komleqsur davalebaze muSaobis 
Sedegad?gadawyvetilebis miReba TviT-

realizaciisTvis (rasTan 
vafilirdebi)

TviTregulacia

miznebis dasaxva
•	ra grZelvadian da moklevadian miznebs 

isaxavdiT komleqsur davalebaze muS-
aobis procesSi?

dagegmva

•	rogor dagegme kompleqsur davalebaze 
muSaobis procesi? ra faqtorebs iTva-
liswinebdi samuSao procesis dagegmvi-
sas?

TviTefeqturobis gancda
•	ra gamogividaT kargad kompleqsur dava-

lebaze muSaobis procesSi?

swavlis strategiebi

•	ra xerxebi gamoiyene saswavlo masalis 
ukeT gasaazreblad? / kompleqsuri dava-
lebis ukeT Sesasruleblad?

monitoringi da Sefaseba

•	warimarTa Tu ara kompleqsur davalebaze 
muSaobis procesi dagegmilis Sesabamis-
ad? gaxda Tu ara saWiro pirvelad geg-
mebSi cvlilebebis Setana?

daxmarebisTvis sxvebisTvis 
mimarTva

•	visTan iTanamSromleT kompleqsur dava-
lebaze muSaobis procesSi? (ra daxmareba 
gauwieT Tanaklaselebs/samezoblo Temis 
wevrebs/maswavlebels; ra mxardaWera 
miiReT maTgan)

TviTaqtualizacia

enTuziazmi yvela saqmis 
mimarT

•	iyo Tu ara saintereso da sasiamovno 
TqvenTvis kompleqsur davalebaze muS-
aobis procesi?

avtonomiuroba
•	ra gaakeTeT damoukideblad kompleqsur 

davalebaze muSaobis procesSi?

sakuTari Tavis pozitiuri 
Sefaseba

•	ra gamogividaT kargad kompleqsur dava-
lebaze muSaobis procesSi?

adamianebisa da samyaros mi-
marT keTilganwyoba

•	Tqveni azriT, ra samsaxuri gauwieT sxva 
adamianebs Tqven mier Sesrulebuli komp-
leqsuri davalebiT?

procesze orientirebuloba

•	rogor dagegme kompleqsur davalebaze 
muSaobis procesi? ra faqtorebs iT-
valiswinebdi samuSao procesis dageg-
mvisas? warimarTa Tu ara kompleqsur 
davalebaze muSaobis procesi dagegmilis 
Sesabamisad? gaxda Tu ara saWiro pirve-
lad gegmebSi cvlilebebis Setana?
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danarTi 2. gamoiyeneba imis gasaanalizeblad, Tu ramdenad Rrmad gaiazra moswavlem 
Sesaswavli sakiTxi. amaSi gvexmareba erovnuli saswavlo gegmis Sedegebis miRwevis taqsono-
mia. misi TiToeuli safexuri warmoaCens samizne cnebis flobis dones / samizne cnebasTan 
dakavSirebuli sakiTxis/sakiTxebis gaazrebis xarisxs. pirvel sam doneze samizne cnebasTan 
dakavSirebuli sakiTxebis gaazrebis xarisxi ar aris damakmayofilebeli. cnebis daufleba/
Sedegis miRweva igivdeba mimarTebiT da abstraqtul doneebTan.

moswavlis miRwevebis taqsonomia

Sefasebis kriteriumi komentari

prestruqturuli done
moswavles sakiTxTan dakavSirebiT ar aqvs relevanturi informacia. 

unistruqturuli done
moswavles aqvs mxolod erTi arastruqturirebuli asociacia/warmod-
gena gansaxilvel sakiTxTan dakavSirebiT.

multistruqturuli done
moswavles aqvs mxolod ramdenime, erTmaneTTan daukavSirebeli, usis-
temo asociacia/warmodgena gansaxilvel sakiTxTan dakavSirebiT.

mimarTebiTi done
moswavles SeuZlia:
samizne cnebasTan dakavSirebuli faqtebisa da movlenebis kritikulad 
da urTierTdakavSirebulad gaazreba da gaanalizeba; 
samizne cnebis mkvidri warmodgenebis urTierTdakavSirebulad gaana-
lizeba;
konkretul samizne cnebasTan dakavSirebuli informaciis konteqstua-
lizeba (sagnis sxva samizne cnebebTan dakavSireba).
mimarTebiT doneze sakiTxis/samizne cnebis gaazreba niSnavs erovnuli 
saswavlo gegmiT gansazRvruli Sedegis miRwevas. Tumca, SesaZlebelia 
moswavle ufro Sorsac wavides, anu im ganzogadebebisken, romelic 
abstraqtuli donisTvisaa gansazRvruli. 

abstraqtuli done
moswavles SeuZlia samizne cnebaze muSaobis procesSi SeZenili cod-
nisa da gamocdilebis erovnuli saswavlo gegmis zesagnobriv (makro) 
cnebebTan dakavSireba.

abstraqtul doneze naxsenebi zesagnobrivi (makro) cnebebi aseve ukavSirdeba evrokav-
Siris mier gansazRvrul XXI saukunis rva sakvanZo kompetencias.
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XXI sakunis sakvanZo 
(evrosabWos) kompetenciebi

zesagnobrivi (makro) cnebebi 
kriteriumi _ e.s.g. Sedegebis me-5 done

moswavlem unda SeZlos

wigniereba
cifruli wigniereba

konstruqti (mniSvnelobis 
miniWeba)

narativi (informaciis 
konstruireba)

•	 konstruqti _ informaciis gaazreba, 
sakuTari gamocdilebiT misi mniSv-
nelobis gadaazreba/ gaRrmaveba;

•	 narativi _ informaciis konstrui-
reba/narativad gardaqmna, sakuTari 
narativis Camoyalibeba, romelSic 
asaxuli iqneba sakiTxTan dakavSire-
buli faqtobrivi masala sakuTari 
miznebisa da auditoriis gaTvalis-
winebiT.

multilingvuri wigniereba
kulturuli cnobiereba da 
TviTgamoxatva

kulturuli mravalferov-
neba

gaiazros, Tu rogor aRiqvamen erTsa 
da imave informacias sxva kulturis 
adamianebi.

raodenobrivi wigniereba

modeli
kvleva

kanonzomierebebis aRmoCena da mode-
lireba axal situaciasTan mimarTebiT; 
saswavlo masalis dakavSireba sxva 
samecniero codnasTan. 

personaluri, socialuri da 
swavlis kompetencia

strategia strategiebis SerCeva sakiTxis Sesas-
wavlad an davalebis Sesasruleblad 

samoqalaqo kompetencia

moqalaqe gaaanalizos, ra gavlena moaxdina mis 
moqalaqeobriv msoflmxedvelobaze 
SeZenilma codnam.

mewarmeoba

inovaciuri proeqti SeZenili codnis gamoyenebiTi aspeqte-
bis moZieba sakuTari an sazogadoebri-
vi saWiroebebisTvis.
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danarTi 3. es danarTi saswavlo procesSi moswavlis CarTulobis xelis SemSleli faq-
torebis detaluri analizis SesaZleblobas iZleva.

maswavleblis TviTSefasebis kiTxvari

faqtorebi, romlebic xels uwyobs sagakveTilo procesSi moswavlis 
aqtiur CarTulobas (maTi ugulebelyofa SesaZloa gaxdes saswavlo 
procesSi moswavlis CarTulobis xelis SemSleli faqtori)
saidan Cans, rom saswavlo procesi mimdinareobs erovnuli saswavlo 
gegmis moTxovnebis Sesabamisad?

CaniSvna 
(hqonda Tu 
ara amas ad-
gili)

komentari / 
ukukavSiri /
kiTxva

yvela moswavlem icis, Tu ra kompleqsur davalebaze muSaobs. sas-
wavlo procesSi SemoTavazebul aqtivobebs ukavSirebs kompleqsur 
davalebaze muSaobis process (saswavlo procesis marTva, distanciuri 
swavleba) 

swavla-swavlebis procesSi maswavlebeli fasilitacias uwevs moswav-
leebis mxridan kompleqsur davalebaze muSaobis process. saswavlo 
procesi warimarTeba imgvarad, rom yvela moswavles eZleva sakuTari 
Tavisa da naSromis warmoCenis saSualeba (saswavlo procesis marTva, 
inkluziuri ganaTleba)

mkafioa, ra Sualdeur da grZelvadian mizans emsaxureba saswavlo 
procesi (swavla-swavlebis miznebi) 

Sefaseba orientirebulia moswavlis miRwevebis aRweraze da ara xar-
vezebis markirebaze (Sefaseba)

saswavlo resursebi morgebulia moswavleebis individualur saWiroe-
bebs (resursebi)

 

moswavle pasiuri msmenelia, Tu aqtiur SemoqmedebiT procesebSia 
CarTuli? (principi 1 _ aqtiuri swavla)

axali masala moswavles saTanado damuSavebis gareSe miewodeba, Tu 
yuradReba eqceva mis TandaTanobiT miyvanas axal codnamde, nacnob 
konteqstebze dayrdnobiT? (principi 2 _ winare codnaze dayrdnobiT 
axali codnis konstruireba)

moswavle iZens fragmentul codnas, Tu xdeba sxvadasxva codnis 
urTierTdakavSireba? (principi 3 _ codnis organizeba da urTierTdaka-
vSireba)

aqcenti keTdeba mxolod imaze _ ras swavlobs moswavle, Tu yurad-
Reba maxvildeba swavlis ra strategiebs iyenebs igi? 
(principi 4 -swavlis swavla)

aqcenti mxolod damaxsovrebaze keTdeba, Tu mniSvnelovani adgili 
eTmoba saswavlo masalis realur cxovrebasTan/cxovrebiseul kon-
teqstebTan dakavSirebas (principi 5 _ codnis sami kategoria)

kompleqsur davalebaze muSaobis Sedegad gamovlindeba maswavleblebis profesiuli 
saWiroebebi.
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Sefasebis sqema eqsperimentis   CatarebisaTvis

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

gansazRvravs kv-
levis mizans

arasworad gan-
sazRvravs

nawilobriv swo-
rad gansazRvravs

sworad gansazRv-
ravs

zedmiwevniTY zus-
tad gansazRvravs

kvlevis mimdina-
reobis aRwera

ver aRwers muS-
aobis Tanmimdev-
robas

nawilobriv zus-
tad aRwers mimdi-
nareobas

sworad aRwers 
kvlevis mimdina-
reobas

zedmiwevniT zus-
tad aRwers kvle-
vis mimdinareobas

monacemebis Seg-
roveba, aRricxva

ver aRricxavs 
sworad monacemebs

agrovebs da aR-
ricxavs monace-
mebs nawilobriv 
da uzustod

agrovebs da aR-
ricxavs mona-
cemebs srulad, 
magram uzustod 
(mag., ver axerxebs 
cxrilis Sedgenas)

agrovebs an aR-
ricxavs monacemebs 
srulad, SeuZlia 
cxrilis Sedgena

daskvnis gamotana ar SeuZlia swo-
rad daskvnis 
gamotana

nawilobriv swo-
rad gamoaqvs 
daskvnebi

gamoaqvs daskvnebi 
sworad, magram 
mcire xarvezebiT

srulyofilad aya-
libebs daskvnebs

Sefasebis sqema diskusiaSi monawileobisaTvis

Sefasebis sqema saSinao davalebisaTvis

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

urTierTmosmenisa 
da Sinaarsis gaaz-
rebis unari

kamaToben da aris 
xmauri, ar izi-
areben erTmaneTis 
azrs

xmauroben, nakle-
bad iziareben 
erTmaneTis azrs

usmenen erTmaneTs, 
erTvebian msjelo-
baSi saWiro dros

usmenen erTmaneTs. 
logikurad gamoTq-
vamen TavianT azrebs 
da erTvebian msje-
lobaSi saWiro dros

drois limitis 
dacva

ver icaven drois 
limits

zogjer ver ete-
vian gansazRvrul 
droSi

icaven drois 
limits, zogierTi 
gamonaklisis garda

yovelTvis icaven 
drois limits

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

weriTi saSinao 
davaleba

Sesrulebuli aqvs 
mcire nawili

Sesrulebuli aqvs 
samuSaos naxevari

Sesrulebuli aqvs 
srulad, mcire 
xarvezebiT

Sesrulebuli aqvs 
srulad, xarvezebis 
gareSe

saSinao davale-
bis Sinaarsobrivi 
nawili

ver 
pasuxobs umravles 
kiTxvebze

saSinao davalebis 
Sinaarssa da azrs 
nawilobriv gad-
moscems

flobs saSinao 
davalebis Sinaarss 
da amJRavnebs Sesa-
bamis unar-Cvevebs

srulyofilad 
flobs saSinao 
davalebis Sinaarss 
da warmatebulad 
amJRavnebs Sesaba-
mis unar-Cvevebs

informaciis mo-
Zieba

moZiebuli masa-
la ar aris Temis 
Sesabamisi

moZiebuli masala 
nawilobriv Seesa-
bameba Temas

moZiebuli masala 
Seesabameba Temas, 
magram ar aris 
Sesabamisad orga-
nizebuli

moZiebuli masala 
Seesabameba Temas, 
kargad aris orga-
nizebuli da war-
modgenili
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samyaroSi mimdinare movlenebisa da procesebis Seswavlisas mecnierebi xSirad iyeneben 
modelirebis meTods. modelireba aris sinamdvilis asaxva an misi xelaxali warmodge-
na sxvadasxva xerxiT. fizikaSi, cnebis _ `fizikis kanonis~asaxvisTvis iyeneben realuri 
procesebis an sxeulebis miaxloebiT modelebs. modelebis damaxasiaTebeli Taviseburebaa 
Sesaswavl obieqtze warmodgenis gamartiveba. amitom yvela modeli aris obieqtTan miax-
loebuli nimuSi, romelic miRebulia modelirebis safuZvelze.

zogadad, modelireba ganisazRvreba, rogorc uSualod Semecnebis meTodi. modelire-
biT Sesaswavl movlenaze informaciis misaRebad ikvleven originalis damxmare obieqts 
(models), romelsac aqvs garkveuli Sesabamisoba Sesaswavl obieqtTan (originalTan). igi 
cvlis originals misi kvlevis garkveul etapze. fizikaSi modelis qveS igulisxmeba mov-
lenaze warmodgenebis garkveuli sistemisa da ideebis safuZvelze Seqmnili zogadi sura-
Ti. igi abstraqtuli azrovnebisa da maTematikuri enis daxmarebiT gvexmareba gavigoT da 
aRvweroT is, risi Seswavlac xdeba mocemul konkretul magaliTze.

ganvixiloT zogierTi fizikuri modeli, romelic gamoiyeneba sxeulTa urTierTkav-
Sirisa da bunebis movlenebis SecnobisTvis. magaliTad, nivTieri wertili aris fiziku-
ri sxeulis modeli. niutonis kanonebi samarTliania mxolod nivTieri wertilebisTvis; 
idealuri airi aris airis fizikuri modeli. airis kanonebi, samarTliania idealuri ai-
risTvis. absoluturad myari sxeuli, uWimavi Zafi da sxva fizikuri modelebia.

fizikaSi modelirebisaTvis gamoyofen Semdeg etapebs:
1. amocanis, davalebis garkveva, romelsac adamiani ayenebs ama Tu im procesis, movlenis 

an obieqtis Seswavlisas misi gamartivebis mizniT.
2. saWiro elementebis an maTi erTobliobis moZebna, romlebic akmayofileben models 

da gonebaSi qmnian modelis variantebs.
3. modelebis variantebis gamosaxva sagnobrivi obieqtebis saxiT.
4. fizikuri modelis, romelSic vlindeba obieqtisTvis damaxasiaTebeli Tvisebebi, 

xelmeored aRqma da gamokvleva.
5. modelSi Sesworebebis Setana an misi uaryofa da muSaobis dawyeba axal modelze.
modelebi agebisa da saSualebebis mixedviT SeiZleba daiyos or klasad: materialur (ni-

vTier) da idealur (azrobriv) modelebad. materialuri modelebi adamianis moqmedebisagan 
damoukideblad arseboben da asaxaven sakvlevi procesis, movlenis struqturas, mimdina-
reobis xasiaTs. magaliTad, eleqtruli wredis sqemebi, romlebic analogiuria sinamdvileSi 
arsebuli wredebis, dedamiwis modeli, globusi, mzis sistemis modeli da sxv.

materialuri modelebisgan gansxvavebiT idealur modelebs ar aqvT materialuri sa-
fuZveli, isini konstruirdebian adamianis gonebaSi. maT afiqsireben suraTebis saSualebiT, 
garkveuli simboloebiT (niSnebiT), maTematikuri simboloebiT an uSualod aRweren sityve-
biT. aseT modelebze moqmedebebi, maTi elementebis urTierTkavSiri xorcieldeba adamianis 
azrovnebaSi formalur-logikurad, fizikis kanonebisa da wesebis mixedviT. magaliTad, mov-
lenebi, romlebic mimdinareobs idealur airSi, atomsa da atomis birTvSi da sxv.

principulad gansxvavdeba maTematikuri da fizikuri modelirebis meTodebi. maTematikuri mo-
delirebisas yvelaze zogadi gamoxatuleba aris modelisa da originalis erTnairobis moTxovna, 
maTi izoformizmi. aseTi modelebis Teoriuli safuZveli aris erTnairoba, romlis erT-erTi 
amocanaa obieqtisa da modelis maxasiaTebel parametrebs Soris damokidebulebis damyareba.

fizikuri modelireba, rogorc ukve aRiniSna, ar aris romelime obieqtis an movlenis 
kopireba. es aris garkveuli abstraqcia, romelSic mxedvelobaSi miiReba sakvlevi fizi-
kuri problemis an sistemis yvelaze mniSvnelovani, damaxasiaTebeli niSnebi. fizikuri mo-
delebi sakmarisad koreqtulad aRweren samyaroSi mimdinare movlenebs, isini dinamikuria, 
TandaTan ixveweba da viTardeba.

modelebis roli samyaros mecnierul SemecnebaSi gansakuTrebiT didia. maT safuZvelze mecnie-
rebi muSaoben rogorc obieqtebis sistematizaciaze, aseve maT Soris urTierTqmedebis analizze.

samyaros mecnieruli Semecnebisas modelirebis Teoria iZleva saSualebas moiZebnos 
garkveuli wesrigi da kanonzomiereba bunebis movlenebSi.

zogi ram modelebisa da modelirebis Sesaxeb fizikaSi
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moswavlis wignSi mocemuli davalebebis pasuxebi

Tema 2. eleqtruli deni

2.1.  eleqtruli deni. denis Zala

cnebebi: eleqtruli deni, denis Zala, denis simkvrive

▶ mkvidri warmodgenebi. eleqtruli denis arsebobis aucilebeli pirobebia: Tavisufali 
muxtebis arseboba, eleqtruli veli.

gaazreba:

1. eleqtruli velis moqmedebiT eleqtronebi sakmaod mcire, 0,1 mm/wm siCqariT mowesri-
gebul mimarTul moZraobas iwyeben, magram wredSi CamrTvelis CarTvis Tanave eleqtruli 
veli Zalian didi (300 000 km/wm) siCqariT vrceldeba, rac iwvevs gamtaris mTel sigrZeze 
muxtebs Soris urTierTqmedebis aseTive siCqariT gadacemas da naTuris myisier anTebas.

2. pirveli da meore grafiki gamoxatavs gamtarSi gamavali muxtis sididis cvlilebis 
droze damokidebulebis process.

a) grafikebis mixedviT A da B wertilebis drois Sesabamisi koordinatebi erTnairia. 
e.i. grafikis mixedviT wredSi denis dinebis dro orive situaciaSi erTnairia. Tumca erTsa 
da imave droSi (3 wm) pirveli grafikis mixedviT gamtarSi metma muxtma (3 k) gaiara, vidre 
meore grafikis mixedviT (1 k). amitom, denis Zala meti gaivlis gamtarSi, romlsac pirveli 
grafiki Sesabameba;

b) pirveli grafikis mixedviT A wertilis Sesabamisi denis Zalaa I
1
 =

3 k 
3 wm   = 1 a, xolo 

meore grafikis mixedviT B wertilis Sesabamisi denis Zalaa I
2
 = = 

1 k 
3 wm  = 

1
3  a

g) msjelobiTa da formuliT gamoTvlili Sedegebi emTxvevea erTmaneTs. e.i. I
1
 > I

2
.

saSinao davaleba:

N = 
q
e

q = It		  N = 
It
e

N = 
3 k/wm·600 wm

1,6·10–19 k  = 1.13 · 1022.

N – ?
t = 10 wT = 600 wm
I = 3 a
e = 1,6 · 10–19k

1.

pasuxi: 1.13 · 1022
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I = neSυ

υ = I
neS

υ = 10 k/wm 
5·1028 m_3·1,6·10–19k · 5·10–6 m2  = 

10 1
wm  

25·1,6·103 1
m

 =

= 1 
40·102  · m

wm  = 0,00025 m
wm  = 0,25 mmwm

υ – ?
S = 5 mm2 = 5·10–6 m2

I = 10 a
e = 1,6·10–19 k
n = 5·1028 m–3

2.

                                    pasuxi: 0,25 mm/wm

amoxsna:

t1 = s
c

t2 = s
υ

t1 = 8848 m 
3·108 m/wm  ≈ 9·103 m 

3 108 m/wm  = 3·10–5 wm

t1 = 0,00003 wm

t2 = 8848 m 
10–4 m/wm  ≈ 9000 

10–4  wm = 9 . 10 7  wm;	

t2 = 25 000 sT

t1; t2 – ?
c = 300 000 km/wm = 3·108 m/wm
s = 8848 m
υ = 0,1 mm/wm = 10–4 m/wm

3.

			   pasuxi: 25 000 sT.

2.2.  eleqtruli wredi

qvecnebebi: mudmivi deni, denis wyaro, eleqtruli wredi

▶ mkvidri warmodgenebi. ampermetri wredSi irTveba mimdevrobiT

gaazreba:

1. a. A naTura wredSi mimdevrobiTaa CarTuli

b. B da C naTurebi paraleluradaa CarTuli;

g. A naTurasTan mimdevrobiTaa CarTuli B da C naTurebi.

2. wredSi mimdevrobiT CarTulia mudmivi denis wyaro, naTura, ampermetri, CamrTveli.

q = It                                         
q = 20·10–3 a ·300 wm = 6 a.

q – ?
I = 20 ma = 2·10–3 a

t = 5 wT = 300 wm

3. pasuxia _ b.

4. ainTeba I da  II naTura.



56 

saSinao davaleba:

1. 

K1

K2

2. a. CarTuli unda iyos mxolod K1 CamrTveli.

b. CarTuli unda iyos mxolod K2 CamrTveli.

I2 = q
t

I2 = 
540 k 
600 wm  = 0,9 a;	

I2
I1

 = 
0,9 k 
0,5 a ;	

I2
I1

 = 1,8

pasuxi: 1,8 

I2
I1

  – ?

I1 = 0,5 a
t = 10 wT = 600 wm

q = 540 k

3.

I = nesv

I = 1029 m_3 ·1,6·10_19 k · 4·10_5 k/wm · 1,25·10_6 m2 = 0,8 a.

pasuxi: 0,8 a.

I2/I1 – ?
S = 1,25 mm2 = 1,25·10–6 m2

n = 1023 sm_3 = 1029 m_3

υ = 4·10_5 m/wT
e = 1,6·10_19 k

4.

q = It                                              
q = 20·10–3 a · 10 wm = 0,2 k.

q – ?
I = 20 ma = 20·10–3 a

t = 10 wm

5.

pasuxi: 0,2 k.

2.3.  eleqtruli wredis eqsperimentuli kvleva

eleqtruli wredis awyoba.

1.     

2.      
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3.     

2.4.  Zabva

qvecnebebi: Zabva

▶ mkvidri warmodgenebi. voltmetri wredis ubanze paralelurad irTveba.

gaazreba

1. a. b. g. d.

1 X

2 X

3 X

4 X

2. voltmetri da ampermerti sworad aris CarTuli (b) sqemaze.

saSinao davaleba:

U = A
q           U = 

8 . 10-2 j 
2  . 10-3k

 

U = 
80 j 
2 k

 = 40 v.

U – ?
q = 2 mk
A = 80 mj

1.

pasuxi: 40 v.

A = Uq

A = 120 v · 50 k = 6 000 j = 6 kj.

A – ?
U = 120 v
q = 50 k

2.

pasuxi: 6 kj.
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2.5.  eleqtruli denis maxasiaTebeli fizikuri sidideebis eqsperi-
mentuli kvleva

eqsperimentuli kvleva.

I. ampermetrebis Cvenebebis SedarebiT mtkicdeba, rom mimdevrobiT SeerTebuli wredis 
nebismier ubanze denis Zala erTi da igivea.

II. 1. I da II naTuraze gazomili Zabvebi gansxvavebulia.

2. I da II naTuraze erTad gazomili Zabva aris toli I da II naTuraze gazomili Zab-
vebis jamis. 

  e.i. mimdevrobiTi SeerTebisas wredSi denis Zala yvela ubanze erTnairia, Zabva 
mTel ubanze tolia calkeul winaRobebze Zabvebis jamisa.

2.6.  gamtarebis winaRoba. omis kanoni wredis ubnisaTvis.

qvecnebebi: winaRoba. winaRobis erTeuli _ omi.

▶ mkvidri warmodgenebi. omis kanoni I = 
U
R  . gamtaris winaRoba ar aris damokidebuli 	

         gamtarSi gamaval denze da gamtarze modebul Zabvaze. 

gaazreba

1. A wertilis Sesabamisi winaRoba	 RA = 
UA
IA

 = 
3 v
1 a  = 3 om

B wertilis Sesabamisi winaRoba		  RB = 
UB
IB

 = 
6 a
2 v  = 3 om

C wertilis Sesabamisi winaRoba		  RC = 
UC
IC

 = 
9 a
3 v  = 3 om

e.i. RA = RB = RC

radgan wredis mocemul ubanze denis Zala Zabvis pirdapirproporciulia, denis Zalisa 
da Zabvis nebismieri cvlilebisas, Zabvis denis Zalaze ganayofic mudmivi iqneba.

2. I grafikze A wertilis Sesabamisi winaRoba

R1 = 
4 v
2 a  = 2 om

2. II grafikze B wertilis Sesabamisi winaRoba

R2 = 
4 v
1 a  = 4 om

grafikebis mixedviT II  gamtars meti winaRoba aqvs. RB = RA

3. ar Seicvleba.
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saSinao davaleba:

U = IR

U = 0,6 a · 20 om

U = 12 v.

pasuxi: 12 v.

U – ?
R = 20 om

I = 0,6 a

1. a.

 

I = U
R

I = 
100 v 
50 om

 = 2 a.

pasuxi: 2 a.

I – ?
R = 50 om

U = 100 v

   b.

R = U
I

R = 
120 v 
0,5 a

  = 60 om.

pasuxi: 60 om.

R – ?
U = 120 v
I = 0,5 a

2.

R = 
U1
I1

;	 R = 
U2
I2

;

U1
I1

 = 
U2
I2

;	 I2 = 
I1U2
U1

;

I2 = 
5a · 110v

220 v  = 2,5 a.

pasuxi: 2,5 a.

I2 – ?
I1 = 5 a
U1 = 220 v
U2 = 110 v
R1 = R2 = R

3.

U = IR

U = 0,7 a · 310 om = 217 v.

pasuxi: 217 v.

U – ?
I = 0,7 a
R = 310 om

4.

R = 
U 
I

R = 
35 v
0,7 a   = 50 om

pasuxi: 50 om.

R – ?

U = 35 v
I = 0,7 a

5.



60 

R = 
U 
I                               

R = 
3 v

0,5 a   = 6 om

pasuxi: 6 om.

R – ?

U = 3 v
I = 0,5 a

6.

2.7.  eqsperimntuli kvleva. damokidebuleba denis Zalasa, Zabvasa 
da winaRobas Soris

I. kvlevis mizani. damokidebulebis dadgena denis Zalasa da winaRobas Soris mudmivi 
Zabvis dros.

daskvna: cdis Sedegebis Sedarebisas aRmoCnda, rom denis Zala winaRobis ukuproporci-

ulia mudmivi Zabvis dros. I ~ 1
R  .

igives adasturebs denis Zalis winaRobaze damokidebulebis grafiki. rac 
ufro metia winaRobis ricxviTi mniSvneloba, miT naklebia gamtarSi gamavali 
denis Zala.

II. kvlevis mizania damokidebulebis dadgena denis Zalasa da Zabvas Soris ucvleli 
winaRobis dros.

daskvna: mocemuli gamtarisaTvis denis Zala pirdapirproporciulia gamtaris boloeb-
ze modebuli Zabvisa. denis Zalis Zabvaze damokidebulebis grafiki aris koor-
dinatTa saTaveze gamavali wrfe.

 				    I ~ U
am ori cdis safuZvelze SeiZleba davaskvnaT, rom wredis ubnisTvis samarT-
liania omis kanoni. denis Zala pirdapirproporciulia Zabvisa da ukupropor-
ciulia gamtaris winaRobisa

				    I = 
U 
R  .

P.S. daskvnebi Seesabameba idealuri ampermetriTa da voltmetriT Catarebul eqsperimentebs.
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2.8.  gamtarebis mimdevrobiTi SeerTeba

qvecnebebi: mimdevrobiTi SeerTeba

▶ mkvidri warmodgenebi. gamtarebis mimdevrobiTi SeerTebisas:

1. denis Zala wredis yvela ubanze erTi da igivea;

2. Zabva wredis mocemul ubanze gamtaris boloebze arsebuli Zabvebis jamis tolia;

3. wredis ubnis sruli winaRoba TiToeuli gamtaris winaRobebis jamis tolia.

gaazreba

1. mimdevrobiT CarTuli ampermetri praqtikulad ar cvlis denis Zalas, radgan misi 
winaRoba gacilebiT naklebia wredSi CarTuli rezistorebis winaRobaze.

U = nU1

n = 
U 
U1

 = 
220 v
1 v  = 220

n – ?
U = 220 v
U1 = U2 = ... = Un = 1 v

2.

R = nr

R = 5 · 15 om = 75 om.

R – ?
n = 5
r1 = r2 = r3 = r1 = rn = r = 15 om

3.

4. mimdevrobiT SeerTebuli rezistorebis winaRoba R1 = 2 om da R2 = 3 om. denis Zala 
wredis ubanze 10 amperia, gamoTvale Zabva wredis ubanze da TiToeul rezistorze.

U = IR

R = R1+ R2

U = I (R1+ R2)

U1 = IR1

U2 = IR2

U;  U1 ;	U2 – ?

R1 = 2 om

R2 = 3 om

I = 10 a

4.  U = 10 a · 5 om = 50 v

U1 = 10 a · 2 om = 20 v

U2= 10 a · 3 om = 30 v

U = U1 +  U2= 20 v + 30 v = 50 v

R = R1 + R3 = 6 om

I = 
U 
R       I = 

12 v 
 6 om

 = 2 a

R ;    I – ?
R1 = R2 = R3 = 3 om

U = 12 v

5.

6. a. rezistori da kondensatori mimdevrobiTaa SeerTebuli.

b. wredSi deni ar gaivlis, radgan kondensatori mudmiv dens ar atarebs.
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saSinao davaleba:

U = IR         R=R1+R2+R3+R4

U = I(R1+R2+R3+R4)

U1= IR1		 U2= IR2

U3= IR3		 U4= IR4

U; U1; U2; U3; U4; R – ?

R1 = 2 om

R2 = 5 om

R3 = 3 om

R4 = 8 om

I = 2 a

1. R = 18 om

U = 2 · 18 = 36 v
U1= 4 v

U2= 10 v
U3= 6 v
U4= 16 v
U1= U1+ U2+ U3+ U4 = 4 v + 10 v + 

+ 6 v + 16 v = 36 v.

pasuxi: 18 om, 36 v, 4 v, 10 v, 6 v, 16 v.

R2 = R – R1

I = 
U
R

U1 = IR1

U2 = IR2

I; U1; U2 – ?

R = 50 om

R1 = 30 om

U = 100 v

2.
R2= 50 om – 30 om = 20 om.

I = 
100 v
50 om  = 2 a

U1= 2 a·30 om = 60 v;

U2= IR2= 2 a·20 om = 40 v;

U = U1+ U2 = 60 v + 40 v = 100 v.

pasuxi: 2 a, 60 v, 40 v.

I2 = 
U2
R2

U1 = I1R1

U1; I – ?
U2 = 18 v

I1 = I2 = I
R1 = 6 om

R2 = 2 om

3.

I2 = 
18 v
2 om

 = 9 a

I1= I2= I = 9 a

U1= 9 a . 6 om = 54 v

pasuxi: 54 v, 9 a.

U = I(R1+R2)

U1 = IR1

U2 = U – U1

(U2 = IR2)

I; U1; U2 – ?
I = 2 a
R1 = 8 om

R2 = 4 om

4.
U= 2 a · 12 om = 24 v

U1= 2 a · 8 om = 16 v

U2= 24 v – 16 v = 8 v

(SesaZlebelia asec U2= 2 a · 4 om = 8 v)

pasuxi: 24 v, 16 v, 8 v.
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I1 = 
U

R1+R2

R = R1+R2 = 
U
I1

R2 = 
U
I2

,	 R1= R–R2

R1;	 R2 – ?
I1 = 1 a
I2 = 4 a
U = 12 v

5. R1+R2 = 
12 v
1 a  = 12 om

R2 = 
12 v
4 a  = 3 om

R1= 12 om – 3 om = 9 om.

pasuxi: 9 om, 3 om.

2.9.  gamtarebis paraleluri SeerTeba

qvecnebebi: paraleluri SeerTeba, sruli winaRoba

▶ mkvidri warmodgenebi. paraleluri SeerTebisas

1. Zabva wredis ubanze da paralelur Stoebze erTnairia;

2. denis Zala wredis ubanze tolia TiToeul paralelur StoSi gamavali denis Zale-
bis jamisa;

3. sruli winaRobis Sebrunebuli sidide tolia TiToeuli Stos  winaRobebis Sebru-

nebul sidideTa jamisa 1
R  = 1

 R1
 + ... +  1

 Rn
 .

gaazreba

1.  voltmetri wredSi irTveba paralelurad, radgan paraleluri CarTvisas Zabva yvela 
StoSi erTnairia. voltmetris CarTvis Sedegad ar unda Seicvalos denis Zala im gamtarze, 
romelzec Zabva izomeba. amitom voltmetris winaRoba unda iyos gacilebiT meti, vidre 
wredSi CarTuli rezistoris winaRoba, ris gamoc masSi praqtikulad ar gaivlis deni.

R = 
r
n

R – ?
R1 = R2 = R3= r = 18 om

n = 3

2.
R = 18 om

3  = 6 om.

I = I1 + I2

I1 = U
R ;		 I2 = U

2R ;

U = I1R;	 U = I2 2R;

I1 R = I2 2R;	 I2 = I1
2 ;

I = I1 + I2= I1 + 
I1
2  = 3

2  · I1;	 I = 3
2  I1.

I – ?
R; I2

3.

4. a. R1 rezistori da kondensatori mimdevrobiTaa SeerTebuli. xolo isini paralelu-
rad arian SeerTebuli R2 da R3 mimdevrobiT SeerTebul rezistorebTan.

b. eleqtruli deni R1 winaRobasa da C kondensatorSi ar gaivlis, radgan kondensatori 
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mudmiv dens ar atarebs. amitom deni gaivlis mxolod R2 da R3 winaRobis rezistorSi da 
wredis ubnis sruli winaRoba iqneba.

R = R2 + R3 = 2 om + 4 om = 6 om.

pasuxi: 6 om.

saSinao davaleba:

R = 
R1·R2
R1+R2

R = 24 om · 12 om
36 om

 = 8 om

R = 8 om.

R – ?
R1 = 24 om

R2 = 12 om

1.

pasuxi: 8 om.

1
R  = 1

R1

 + 1
R2

 + 1
R3

1
R  = 1

2
 + 1

4
 + 1

5
 = 10 + 5 + 4

20  = 19
20

R = 20
19

 om.

R – ?
R1 = 2 om

R2 = 4 om

R3 = 5 om

2.

pasuxi: 
 20
 19 om.

I = I1 + I2

I2 = I – I1

I1 = U
R1

R2 = U
I2

I1 = 120 v
100 om

 = 1,2 a

I2 = 1,6 a – 1,2 a = 0,4 a

R2 = 120 v
0,4 a  = 300 om.

pasuxi: I1 = 1,2 a;	 I2 = 0,4 a;	 R2 = 300 om.

R2; I1; I2 – ?

I = 1,6 a

U = 120 v

R1 = 100 om

3.

4. anaTvali aiRe eleqtruli wredis sqemidan da gamoTvale Zabva momWerebze.

R' = r
2

R = R1 + R'

U = IR

R' = 6 om
2  = 3 om

R = 7 om + 3 om = 10 om

U = 2 a · 10 om = 20 v

U – ?

R1 = 7 om

R2 = R3 = r = 6 om

I = 2 a

pasuxi: 20 v.
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mimdevrobiTi SeerTebisas
R' = R1 + R2+ R3;	 R' = 6 om.

paralelurii SeerTebisas

1
R''  = 1

R1

 + 1
R2

 + 1
R3

1
R''  = 1

1
 + 1

2
 + 1

3
 = 6 + 3 + 2

6  = 11
6

R'' = 6
11

 om;	
R'
R''  = 6 : 6

11
 = 11

R'
R''  = 11.

pasuxi: R
mimd

 = 11 R
par

R'
R''  – ?

R1 = 1 om

R2 = 2 om

R3 = 3 om

5.

eqvivalenturi sqema

         
. . .

r r

r

r r

r

r r

r

pirvel ubanze ori rezistoria SeerTebuli mimdevrobiT, maTi 
winaRoba tolia 2r = 18 om.

isini paralelurad arian SeerTebuli mesame rezistorTan da ub-
nis sruli winaRoba iqneba;

Rr  = 
2r · r
2r + r  = 18 · 9

27  = 6 (om);

e.i. TiToeuli ubnis sruli winaRobaa Rr  =  6 om.

R = n R1             n = R
R1

 = 54
6

 = 9.

pasuxi: 9.

n – ?
R = 54 om

r = 9 om

6.

2.10.  eleqtruli wredis eqsperimentuli kvleva

I. kvlevis mizani. gamtarebis mimdevrobiTi SeerTebisas denis Zalisa da Zabvebis Ta-
nafardobis dadgena.

•	 daskvna: naTurebis mimdevrobiTi SeerTebisas denis Zala wredis yovel ubanze erTnairia.

•	 daskvna: naTurebis mimdevrobiTi SeerTebisas wredis ubanze Zabva TiToeuli na-
Turis boloebze gazomili Zabvebis jamis tolia.

II. kvlevis mizani. gamtarebis paraleluri SeerTebisas denis Zalisa da Zabvebis Ta-
nafardobis dadgena.

•	 daskvna: gamtarebis paralelurad SeerTebisas Zabva TiToeuli gamtaris boloeb-
ze da wredis ubanze erTmaneTis tolia, xolo denis Zala wredis ubanze tolia 
TiToeul gamtarSi denis Zalebis jamisa.

P.S. daskvnebi Seesabameba idealuri ampermetriTa da voltmetriT Catarebul eqsperiments.
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2.11.  amocanebis amoxsna

q = It q – ?
l = 5 a
t = 30 wm

1. q = 5 a . 30 wm = 150 k

pasuxi: 150 k.

2. a. rodesac  k CamrTveli CarTulia, wredis winaRobaa R =  r
2

, radgan deni meore Stos 

r  winaRobis rezistorSi ar gaivlis, vinaidan sadenis winaRoba bevrad naklebis rezistoris 

winaRobaze;

b. rodesac k CamrTveli gamorTulia  R =  r
2

 + r  =  3
2

 r             R=1,5 r

R
mim

 = 2 r

R
par

 =  r
2

  

R
mim

R
par

 r1 = r2 = r

3.

  

R
mim

R
par

= 2r : r
2

 = 4

pasuxi: 4

R = 3 r + r
2

U = IR

I1 = U1

r
 

U1 = U - I . 3r

 

I1; UAB – ?

I= 6 a

r = 2 om

5. R = 6 om + 1 om = 7 om

U = 7 om . 6 a = 42 v

U1 = 42 v - 36 v = 6 v    I1 = 
6 v
2 om

= 3 a  

pasuxi: 3 a, 42 v    

R =R
mim + R

par

R
par

 =  r
2

R
mim

 = 2 R

 
R – ?

r = 12 om

6. R
par

 = 6 om 

R
mim

 = 24 om

R = 30 om

pasuxi: 30 om.

eqvivalenturi sqema
r2

r4r1

r3

 1 om

 2 om

 2 om

A B
 2 om

R = r1 + r4  + 
r2 · r3

r2 + r3
 

R = 3 om  + 
2 om · 2 om 

4 om
 = 4 om

I =  U
R

 =  
12 v
4 om

= 3 a     I = I1 =  I4  = 3 a;      I2 = I3 = I
2

 = 1,5 a.

pasuxi: 4 om, 3 a, 1,5 a.

R; I1;  I2; I3; I4  – ?

r1 = 1 om

r2 = r3 = r4   = 2 om

U = 12 v

7.

. .
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1
R  = 1

R1

 + 1
R2

 + 1
R3

1
R  = 1

10
 + 1

25
 + 1

50
 = 5 + 2+ 1 

    50  = 8
50

R =  50
8

 = 6,25 (om)

I =  U
R

 =  
  100 v
6,25 om

 = 16 a

I
1
 =  U

R1

 =  
  100 v
 10 om

 = 10 a

I
2
 =  U

R2

 =  
  100 v
 25 om

 = 4 a

I
3
 =  U

R3

 =  
  100 v
 50 om

 = 2 a

pasuxebi: 6,25 om, 16 a, 10 a, 4 a, 2 a.

R;  I;  I1; I2;  I3  – ?

R1 = 10 om

R2 = 25 om

R3 = 50 om

U = 100 v

8.

o o/ /
r

r

r r r

A

U1 = U2

 I1r = I2
 . 3r       I2 =  

I1

3  

I =  I1 + I2  = I1 +  

I1

3  = 4
3

 I1

 4I1 = 3I  ;         4I1 = 30

I1 = 

30
 4 = 7,5 (a) 

I1 – ?

I = 10 a

r;

9.

 

			      pasuxi: 7,5 a.

     
wredis ubnis sruli winaRobaa:

R = r +  

r . 3r
r + 3r = r +  

3r
4  = 0,5 om +   

3 . 0,5 om

4
=  

5
10  om + 

1,5
4  om =   

10 om + 7,5 om

20
 =

17,5 om

20
 ;      U = IR =   

2 a . 17,5 om

20
=  1,75  v

              pasuxi: 1,75 v.

U – ?

r = 0,5 om

I = 2 a

10.
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R = nr      (r TiToeuli dayofili nawilis winaRoba)

r =  
R
n

paraleluri SeerTebisas

R1 =  
r
n  

R1 =  
r
n  =   

R
n  : n =   

R
n2

n2 =   
R
R1

 =   
72
2  = 36

          
   

n = √ 
36 = 6

pasuxebi: 6 nawilad

n – ?
R = 72 om

R1 = 2 om

11.

              

eqvivalenturi sqema

    r4
r1

r2

 
A. B.

r3

	

I1;  I2;  I3;  I4  – ?

r1 = r2 = r3 = r4 = r = 6 om

U = 3 v

12.

sruli wredis winaRoba iqneba:

R = r1 + rAB = r1 +  
r4 . r23

r4 + r23
 = 6 om +   6 . 12 

  6 + 12  om =  6 om +   6 . 12 
    18  om = 10 om

I1 =  
U
R   =   

    3 v
 10 om

 = 0,3 a

I1 = 0,3 a ;     UAB = I .   6 . 12 
    18 = 0,3 a  . 4 om = 1,2 v

I4 =  
UAB
r4

 = 
  1,2 v
 6 om

 = 0,2 a

I2 = I3            I2 = 
  UAB 
  r3 +r2

= 
      1,2 v
6 om + 6 om

 = 
  1,2 v
 12 om

 = 0,1 a

pasuxi: I1 = 0,3 a;        I2 = I3  = 0,1 a     da     I4 = 0,2 a;



69

2.12.  gamtarebis winaRobis eqsperimentuli kvleva

I. daskvna. aRmoCnda, rom gamtarSi gamavali denis Zalis sidide damokidebulia nivTierebis  

gvarobaze.

II. daskvna. gamtarSi gamaval dens gansazRvravs wredSi arsebuli gamtaris winaRoba. denis 

Zala gamtarSi Semcirda, roca gamtaris sigrZe gaizarda. denis Zala mcirdeba 

winaRobis gazrdis Sedegad. amgvarad, winaRoba gamtaris sigrZis pirdapirpro-

porciulia.

III. daskvna. didi ganivkveTis  farTobis gamtaris wredSi CarTvisas deni izrdeba. e.i. gam

taris winaRoba mcirdeba. amgvarad winaRoba ukuproporciulia gamtaris ganiv

kveTis farTobisa.

2.13.  kuTri winaRoba

qvecnebebi: gamtaris kuTri winaRoba, reostati.

▶ mkvidri warmodgenebi. gamtaris winaRoba damokidebulia gamtaris geometriul zo-

mebze (sigrZeze, ganivkveTis farTobze) da nivTierebis kuTr winaRobaze. gamtaris 

winaRoba ar aris damokidebuli wredSi denis Zalis ricxviT mniSvnelobaze da Zabvaze.

gaazreba

R1 = ρ
l
S

R2 = ρ
l2
S2

 = ρ 
2l1 · 2

S1
 = ρ 

4l1
S1

 

R2
R1

 = ρ
4l
S  : ρ

l
S  = 4

pasuxi: spilenZis mavTulis winaRoba 4-jer gaizrdeba.

R2
R1

 – ?

ρ1 = ρ2 = ρ
l1 = 2l

S2 = 
S
2

1.

R1 = ρ
l1
S1

R2 = ρ
l2
S2

R2
R1

 = 
l2

l1
 = 8

pasuxi: meores gamtaris winaRoba 8-jer metia vidre pirvelisa.

R2
R1

 – ?

ρ1 = ρ2 = ρ

S1 = S2 = S
l1 = 10 sm = 0,1 m
l2 = 0,8 m

2.
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3. viciT rom R1 = ρ
  l
S

davafiqsiroT gamtaris raime sigrZis ricxviTi mniSvneloba, mag; l = 2 m, maSin meti 

winaRoba eqneba gamtars, romlis ganivkveTis farTobi yvelaze mcirea. aqedan gamom-

dinare: S3 < S2 < S1 .

saSinao davaleba:

R = ρ
  l
S

R = 1,1 om·mm2  
m

 · 15 m
0,1 mm  = 165 om.

pasuxi: 165 om.

R – ?

l = 15 m

S = 0,1 mm2

ρ = 1,1 om·mm2  
m

1.

I = 
U
R

R = ρ 
l
S

I – ?
l = 10 m
S = 2 mm2

U = 12 mv = 0,012 v

ρ = 0,10 om·mm2  
m

2. R = 0,1 om·mm2  
m

 · 10 m
2 mm2  = 0,5 om

I = 0,012 v
0,5 om

 = 0,024 a.

pasuxi: 0,024 a.

R = ρ
l
S

l = RS
ρ

R = U
I

l – ?
S = 0,1 mm2

U = 220 v
I = 4 a

ρ = 0,40 om·mm2  
m

3. R =  220 v
4 a

 = 55 om

l = 
55 om·0,1 mm2

0,4 om·mm2  
m

 = 13,75 m.

pasuxi: 13,75 m.

m = ρ0V = ρ0Sl

sadac ρ0 nikelinis simkvrivea.

R = ρ
l
S ,	 l = 

RS
ρ

l = 10 om · 10–6 m2

0,4 · 10–6 om · m
 = 25 m.

m = 8770 
kg

m3  · 10–6 m2 · 25 m = 219 g.

pasuxi: 219 g.

m – ?

S = 1 mm2 = 10–6 m2

R = 10 om

ρ0 = 8770 kg/m3

ρ = 0,4·10–6 om·m

4.
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R = ρ
l
S

saxazaviT gazomvis Sedegad

diametri d1 = 2 mm.

ganivkveTis farTobi

S1= πr2

S1= 3,14·12 mm2 = 3,14 mm2

S = n2S1 = 10·3,14 mm2 = 37,68 mm2.

R = 0,028 om·mm2  
m

 · 
1000 m

37,68 mm2 = 0,74 om.

pasuxi: 0,74 om.

R – ?

l = 1 km = 1000 m

ρ = 0,028 om·mm2  
m

n1 = 10
n2 = 12

5.

2.14.  eleqtruli denis muSaoba da simZlavre

qvecnebebi:  eleqtruli denis muSaoba. muSaobis erTeuli. vatsaaTi. simZlavre.

gaazreba

R  da 2R rezistorebi paraleluradaa SeerTebuli, amitom:

P1 = 
U2

R  ;                 P2  = 
U2

2R   

U2 = P1 R ;                 u2 = 2 P2 R

P1 R = 2 P2 R ;          P1 = 2 P2

pasuxi:  P2 = 0,5 P1 

P2 – ?

P1;   R;  2R

1.

2. a. paralelurad SeerTebisas

			   P1  = 
U2

R:2   = 
2U2

R   

		  b. mimdevrobiTi SeerTebisas  P2  = 
U2

2R

			    
P1
P2

  = 
2U2

R  : 
U2

2R  = 4

			   pasuxi:  P1  = 4P2

3. l sigrZis gamtaris winaRobaa R

    
l
2   sigrZis gamtaris winaRobaa 

R
2  ,  radgan R 

~ l

	     l sigrZis gamtaris simZlavrea P1  = 
U2

R  



72 

  
l
2   sigrZis paralelurad SeerTebuli gamtarebis winaRobaa 

R
4  

  
l
2   sigrZis paralelurad SeerTebuli gamtarebis simZlavre iqneba:

			    P2  = 
4U2

R

			 
P1
P2

 = 
U2

R  : 
4U2

R ;        
P1
P2

 = 
1
4

	   pasuxi: Semcirdeba 4-jer.

saSinao davaleba:

P =  A2 - A1 
     t     P =  

191 kvt.sT 

   168 sT
= 1,14 kvt

pasuxi: 1,14 kvt.

P – ?

A1= 03634 kvt.sT

A2= 03825 kvt.sT

t = 24 sT . 7 = 168 sT 

1.

A =  UIt               A =  10 v . 0,7 a . 0,05 sT =0,35 vt.sT
		   

		    pasuxi: 0,35 vt.sT 

A – ?

t = 3 wT = 180 wm

I= 0,7 a

U = 10 v 

2.

 P  = 
U2

R               P  = 
144
7  vt = 20,6 vt

		    

		     pasuxi: 20,6 vt.

P – ?

U = 12 v

R = 7 om 

3.

 P1  = 
U2

R1
        P2  = 

U2

R2
   

P1

P2

 =   
U2 R2 

 R1 U
2

=
R2

R1

P2 =  
P1 R1 
   R2

 = 
60 . 10 -3 . 120
   180

= 40 mvt

pasuxi: 40 mvt

P2 – ?

R1= 120 om

R2= 180 om

P1 = 60 mvt = 60 . 10 -3 vt

4.
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2.15.  joul-lencis kanoni

▶ mkvidri warmodgenebi. gamtaris mimdevrobiTi SeerTebisas meti siTbo gamoiyofa im 

gamtarze, romlis winaRobac metia.

  gamtaris paraleluri SeerTebisas meti siTbo gamoiyofa im gamtarze, romlis winaRo-

bac naklebia.

gaazreba

1. joul-lencis kanonis Tanaxmad erTi da igive winaRobis naTurebis sikaSkaSe mimdiv 

   reboT da paraleluri SeerTebisas sxvadasxva iqneba.

azrobrivi eqsperimenti.

a. paraleluri SeerTebisas, denis gayofis gamo, meti deni gaivlis paraleluri Seer-

Tebis im StoSi, sadac winaRoba naklebia, amitom mcire winaRobis naTuraSi denis 

Zala meti iqneba, joul-lencis kanonis Tanaxmad masSi meti siTbo gamoiyofa;

b. mimdevrobiT SeerTebisas denis Zala yvela naTuraSi erTnairia, amitom joul-

lencis kanonis Tanaxmad meti siTbo gamoiyofa gamtarSi, romlis winaRoba metia.

saSinao davaleba:

 Q1 = 
U1

2

R    

 Q2 = 
U1

2

9R  

 
Q2
Q1

  = 
U1

2

9R  : 
U1

2

R  = 
1
9  

pasuxi: Semcirdeba 9-jer.

Q2
Q1

  – ?

U2  = 
U1
3  

R1 = R2 = R

1.

zeda Stos R1

 R1 = r + 
r
2   = 

3
2   r

 R2 = 
r
2

 P1 = 
2U2

3r

 P2 = 
2U2

r               
P1
P2

 = 
1
3  

P1 < P2

wredis meore Stos winaRoba naklebia, amitom misi simZla-

vre metia da metad ikaSkaSebs r4  da r5  winaRobis naTurebi.

pasuxi: r4 ,  r5

P1
P2

  – ?

r1 = r2 = r3 = r4  = r5 = r

2.



74 

Q = I2Rt

Q = (4 a)2 . 20 om . 1200 wm = 384 kj

pasuxi: 384 kj.

Q – ?

t = 20 wT = 1200 wm

R = 20 om

I = 4 a

3.

R = 
U
I       R =  

220 v 

   0,5 a 
= 440 om           P = IU = 110 vt

A = IUt =  220 v . 0,5 a . 0,75 sT = 82,5 vt.sT = 0,08 kvt.sT

pasuxi: 0,08 kvt.sT, 440 om, 110 vt.

A, P, R – ?

U = 220 v
I = 0,5 a
t = 45 wT = 2700 wm =   	
    0,75 sT

4.

paralelurad SeerTebisas naTurebis damatebamde

 R= 
r
4    da  A = 

4U2

r  t

a) paralelurad 4 naTuris damatebisas

   R1 = 
r
8

     A1 = 
8U2

r  t

    
A1 
A  = 

8U2

r  t :  
4U2

r  t = 2

      A1 = 2A    eleqtruli energiis danaxarji moimatebs 2-jer.

b) mimdevrobiT 4 naTuris damatebisas

     R2 = 
r
4  + 4r = 

17r
4  

     A2 = U2 : 
17r
4  t = 

4U2

17r  t

     
  A 
A2

 = 
4U2

r  t :  
4U2

17r  t = 17

    eleqtruli energiis danaxarji Semcirdeba 17-jer

pasuxi: moimatebs 2-jer, Semcirdeba 17-jer.

A2
A1

  – ?

t
  
= 1 sT

n
  
= 4

r1 = r2 = r3 = r4 = r

5.

 P1 = 
U1

2

R1
 ;      P2 = 

U2
2

R2
 

radgan  P1 = P2              

U1
2

R1
 = 

U2
2

R2
     = >

U1
2

U2
2   = 

R1
R2

 

Q1
Q2

  – ?

P1 = P2 = P
t1 = t2  = t
U1 = 220 v
U2 = 110 v
U = 100 v

6.



75

anu  
R1
R2

 =   
48 400 

   12100 
 = 4

Q1 =  
U2

R1
 t ;      Q2 = 

U2

R2
 t ;          

Q1
Q2

 =  
R2
R1

 = 
1
4            

Q2
Q1

  = 4

				      pasuxi: 
Q2
Q1

  = 4

2.16.  denis wyaros eleqtromamoZravebeli Zala

qvecnebebi: eleqtromamoZravebeli Zala

▶ mkvidri warmodgenebi. denis wyaroSi polusebze potencialTa sxvaobas qmnis gare ara-

eleqtruli Zalebis mier Sesrulebuli muSaoba. 

gaazreba

sruli winaRoba batareaSi elementebis mimdevrobiT SeerTebisas ikribeba, amitom Tu Sida 
winaRobebi tolia R = 3 r.

sruli Sida winaRoba batareaSi elementebis paralelurad SeerTebisas, elementebis 

toli Sida winaRobebisas, iqneba R= 
r
3  .

saSinao davaleba:

e = | e1| - | e2| 
r = r1 + r2

e = 4,5 - 1,5 = 3 v

r = 1,5 + 0,5 = 2 om

pasuxi: 3 v, 2 om.

e;  r – ?

e1 = 4,5 v

e2 = 1,5 v

r1 = 1,5 om

r2 = 0,5 om

2.17.  omis kanoni sruli wredisTvis

qvecnebebi:  gare winaRoba, Sida winaRoba, sruli winaRoba, mokle CarTva.

▶ mkvidri warmodgenebi. denis wyaros emZ tolia gare da Sida winaRobebze Zabvis vardnaTa 

jamisa: e = IR + Ir.

gaazreba

a. winaRoba gaizrdeba;

b. denis Zala ar Seicvleba;

g. Zabva momWerebze ar Seicvleba.
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saSinao davaleba:

I =  e  
R + r  = 0,12 a

 U = IR = 4,8 v

pasuxi: 4,8 v.

U – ?

e = 5 v

r = 0,2 omi

R = 40 omi 

1.

I =  e  
R + r =  e

  r
 = 1200 a

pasuxi: 1200 a.

I – ?

e = 12 v

r = 0,01 omi

R = 0 omi 

2.

3. azrobrivi eqsperimenti.

I1 =  e  
R1 + r  }r =  I1 R1 _  I2 R2

I2 _ I1

 = U1 _  U2

I2 _ I1

  = 1 omI2 =  e  
R2 + r  

e = U1 + I1r = 50 v

pasuxi: 50 v, 1 om.

      e;  r – ?

I1 = 10 a

U1 = 40 v

I2 = 20 a

U2 = 30 v

2.18.  amocanebis amoxsna

1.

a b

I U I U

4 1 3 2

 

I
m
 =  

   e
   r                  r =  1,5 v  

0,5 a  _ 2 om = 1 om

e = I (R + r)     	                I
m
 = 1,5 v  

1 om 
 = 1,5 a

r =    e
I

 _ R

pasuxi: I
a
 = 1,5 a 

I
m
 – ?

R = 2 om

I = 0,5 a

e = 1,5 v 

2.
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I =  e  
R+r1+r2

      I =  
80 v

0,5 om + 0,2 om + 0,1 om
 = 80 v  

0,8 om 
 = 100 a

U = I R                   P = (100 a)2 . 0,6 om = 10000 . 0,6 = 6000 kvt 

P = I2 R                  U = 100 a . 0,6 om = 50 v

R = R1 + r2                   pasuxi: 60 v, 6 kvt.

U ;   P  – ?

e  = 80 v

r1 = 0,2 om

r2 = 0,1 om

R = 0,5 om

3.

e =  I (R + r)            R =  100  
100  om = 1 om

P = I2 R     	         e = 10 a (1 om + 0,2 om) = 12 v

R =  
  P
  I2

 

pasuxi: e = 12 v        

e  – ?

r  = 0,2 om

I = 10 a

P = 100 vt 

4.

I =       e  
  R+r       I = 12 v  

6 om 
 = 2 a

P = I2 R               P = 4 . 5 = 20 vt 

		  pasuxi: 2 a, 20 vt

I ;   P  – ?

e  = 12 v

r = 1 om

R = 5 om

5.

 

I1  =       e  

 R1+ r
            1,8 a  

1 a  = 
 16 om + r
  8 om + r

I2  =       e  

 R2+ r
              1,8 . 8 + 1,8 r = 16 + r

  I2

  I1

  =  
 R1 +r 
 R2+ r

           
 0,8 r = 16 _ 14,4

  e = I1(R1 +r)    
			

0,8 r = 1,6

			 
r = 2 om

		          
 
 
e = 1 a (16 om + 2 om) = 18 v

pasuxi: r = 2 om ;    e = 18 v 

e ;  r – ?

R1  = 16 om

I1 = 1 a

R2  = 8 om

I2 = 1,8 a 

6.
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  e = U1 = 6 v

 U2 = IR = 
    eR  

  r + R  = 
    eR  

 R( 
r
R  + 1)

 = 
      e  

 1 + 
r
R

r
R = 

  e
 U2 

 _ 1 = 
 U1

 U2 
 _ 1 = 

 6
 3

 _ 1 = 1           R = r

mimdevrobiT aseTive ori rezistoris SeerTebisas.

R = 2 r    da   U3 =  
      e  

 1 + 
1
2

 = 
2
3   e = 4 v

paralelurad aseTive ori rezistoris SeerTebisas.

R = 
r
2       da      U4 =      e 

  1 + 2 
 =   e  

  3 
  = 2 v

pasuxi: 4 v, 2 v.

U3 ;   U4 – ?

U1 = 6 v

U2 = 3 v

7.

2.19.  eleqtruli deni liTonebSi

saSinao davaleba:

 t  =  l 
 v   =  10 m  

10 - 4 m/wm   = 27,7 sT  

pasuxi: t ≈ 28 sT

t – ?

l  = 10 m

v = 10 - 4 
m

wm   

2.20.  eleqtruli deni siTxeebSi

qvecnebebi:  eleqtrolituri disociacia, rekombinacia, anodi, kaTodi, anioni, kaTioni, 
eleqtrolizi, eleqtroqimiuri eqvivalenti.

mkvidri warmodgenebi:  denis gamtarebia mJavebis, marilebis, tuteebis wyalxsnarebi 
an nalRobebi. siTxeebSi denis gavlisas xdeba nivTierebis gadatana. liTonebSi 
denis gavlisas ar xdeba nivTierebis gadatana. eleqtrolitebSi muxtebis gadam-
tanebia dadebiTi da uaryofiTi ionebi.

gaazreba

a. wredSi denis gavlis Sedegad mimdinareobs oqros marilis eleqtrolizi.

b. kovzi unda SeuerTdes uaryofiT poluss. anu kovzi kaTodia.  radgan oqros ionebi 
dadebiTadaa damuxtuli, denis gavlis Sedegad isini iwyeben kaTodisaken mimarTul 
mowesrigebul moZraobas. miierTeben ra kaTodidan eleqtronebs aRdgebian da  kovz-
ze daileqeba oqro.
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saSinao davaleba:

t =  
m
kI  = 

     0,0018

0,30 . 10 - 6  . 2
 =     18  

  0,006 
= 3000 wm = 50 wT

          

pasuxi: 50 wT.

t – ?

I  = 2 a

k  = 0,30 . 10 - 6 kg/k

m = 1,8 g = 1,8 . 10 -3 kg

1.

abazanebSi gaiara erTma da imave denma.

m = kIt         It = 
m
k

m1

k1

 = 
m2

k2

 ;     m2 = m1  
k2

k1

 = 0,006 kg = 6 g

pasuxi: 6 g.

m2 – ?

k1 = 0,3 . 10 - 5 kg/k

k2 = 0,18 . 10 - 5 kg/k

m1 = 1,6 . 10 - 19 k 

2.

Dm = m2 _ m1 = 1,8 . 10 - 4 kg

Dm = kIt 

k =  Dm
It

= 3 . 10 - 7 kg/k

pasuxi: 3 . 10 - 7 kg/k

k – ?

t = 20 wT = 1200 wm

I = 0,5 a

m1 = 70,4 g = 70,40 . 10 - 3 kg 

m2 = 70,58 g = 70,58 . 10 - 3 kg

3.

m = kUt        

 t =   m
  kU

 =  
10 3

0,093 . 10 
- 6 .  4 . 10 

4
 

t = 2,688 . 10 5 wm = 4480 wT = 74,67 sT = 3,1 dReRame

pasuxi: 3,1 dReRame.

t – ?

U = 5 v

I = 40 ka = 40000 a =

    4 . 10 4 a

m1 = 1 t = 1000 kg 

4.
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2.21.  siTxeebSi eleqtruli denis eqsperimentuli kvleva

eqsperimentis mizani:

denis qimiuri moqmedebebis eqsperimentuli kvleva

daskvna. gamoxdil wyalSi eleqtrodebis denis wyarosTan SeerTebisas naTura ar  ain-
To, e.i. gamoxdili wyali dens ar atarebs. gamoxdil wyalSi marilis gaxsnis 
Sedegad miiReba eleqtroliti, romelSic warmoqmnilia ionebi, wredSi CamrT-
velis CarTvisas marilis wyalxsnarSi CaSvebul eleqtrodebs Soris denma 
gaiara. rac gamowveulia marilis wyalxsnaris ionebis mimarTuli, mowesrige-
buli moZraobiT eleqtrul velSi.

azrobrivi eqsperimenti.

Sabiamnis wyalxsnarSi denis gavlis Semdeg kaTodze (uaryofiTad damuxtul eleq

trodze) gamoiyo spilenZi. amitom dairRva wonasworoba sasworze. gamoyo

fili spilenZis masa gamawonasworebeli sawonis masis tolia m = 200 mg. 

ampermetris Cvenebaa I = 0,8 a. faradeis kanonis Tanaxmad m = kIt . cxrilidan 

eleqtroqimiuri eqvivalenti spilenZisaTvis k  = 0,33 . 10 - 6 kg/k.  maSin denis 

gavlis dro  iqneba t =   m
  kI

 ≈  12 wT.

2.22.  gamtaris winaRobis damokidebuleba temperaturaze

qvecnebebi:  winaRobis temperaturuli koeficienti, kritikuli temperatura, zegamtari.

mkvidri warmodgenebi:  gamtarebis winaRoba temperaturis gazrdiT izrdeba. 
naxevargamtarebisa da xsnarebis (eleqtrolitebis) winaRoba temperaturis gazr-
diT mcirdeba. 

gaazreba

eqsperimentis mizani: temperaturis Secvlisas gamtaris winaRobis cvlilebis kvleva.

daskvna. cdis Sedegad Cans, rom spiralis gaxurebiT ampermetris Cveneba mcirdeba, e.i. 
spiralis winaRoba izrdeba.

saSinao davaleba:

R1
R2  = 

1 + a t1 

1 + a t2

 t2  = 2230o C

 pasuxi: 2230 

o C

t2 – ?

t1 = 20o C

R1 =  60 om

a = 0,0048 grad-1

R2 =  636 om 

1.
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R1 = R0 (1 + a t1)

R2 = R0 (1 + a t2)
 R1

 R2
 = 

1 + a t1 

1 + a t2

= 0,83

 R2 = 12 om

pasuxi: 12 om

R2 – ?

R1 =  10 om

t1 = 20o C

t2 = 700o C

a = 0,0003 grad-1

2.

R1 = R0 (1 + a t1)

R2 = R0 (1 + a t2)
 R1

 R2
 = 

1 + a t1 

1 + a t2

= 0,83

 t2 = 70,5o C

pasuxi: 70,5o C.

t2 – ?

t1 = 20o C

R1 =  2 om

R2 =  2,4 om

a = 0,0043 grad-1

3.

azrobrivi eqsperimenti

R1 = 
 U1

  I1 
  = 5.45 om

R2 = 
 U2

  I2 
  = 6,66 om

spiralis winaRoba oTaxis temperaturaze

R1 = R0 (1 + a t1)

spiralis winaRoba gaxurebis Semdeg  

R2 = R0 (1 + a t2)

 R1

 R2
 =  

1 + a t1 

1 + a t2

= 0,83

 R1

 R2
 ≈  0,82

(1 + 90 a) . 0,82 = 1 + 24 a

a = 0,0036 grad 
-1

pasuxi: 0,0036 grad 
-1.

a – ?

U1 =  6 v

t1 = 24o C

I1 = 1,1 a

U2 =  6 v

I2 = 0,9 a

t2 = 90o C
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2.23.  eleqtruli deni airSi

qvecnebebi: ionizaciis energia, Termuli ionizacia, eleqtruli ganmuxtva, araTavis��-
Tavadi ganmuxtva, dartymiTi ionizacia, TavisTavadi ganmuxtva.

mkvidri warmodgenebi:  airSi deni ganpirobebulia Tavisufali eleqtronebiT, dadebi-
Ti da uaryofiTi ionebiT. eleqtrulad neitralur ionizirebul airs plazmas uwo-
deben. plazma nivTierebis meoTxe mdgomareobad iTvleba. TavisTavadi ganmuxtvis 
saxeebia: mRvivari ganmuxtva, eleqtruli rkali, naperwkluri da gvirginisebri gan-
muxtva. mRvivari ganmuxtva mimdinareobs dabali wnevisas. eleqtruli rkali, naper-
wkluri da gvirgvinisebri ganmuxtva _ normaluri atmosferuli wnevisas.

gaazreba

azrobrivi eqsperimenti.

eqsperimentis mizani: airis eleqtrogamtarobis eqsperimentuli kvleva.

daskvna. spirtquriT  firfitebs Soris haeris gaTbobamde eleqtrometris isari iyo	
gadaxrili, rac miuTiTebs imaze, rom firfitebi iyo damuxtuli da haeri mux-
tebs ar atarebda. firfitebs Soris haeris gaTbobis Sedegad airSi gaCndnen 
muxtis gadamtani nawilakebi, e.i. haeri gaxda gamtari. am procesma firfitebis 
ganmuxtva gamoiwvia da eleqtrometris isari daeSva.
damzerili movlena aris airis araTavisTavadi ganmuxtva.

2.24 eleqtruli deni vakuumSi. vakuumiani diodi

qvecnebebi: vakuumi, Termoeleqtronuli emisia, calmxrivi gamtaroba.

mkvidri warmodgenebi: vakuumuri diodis damxasiaTebelia calmxrivi gamtaroba.

gaazreba

1. sqemiT mocemul wredSi deni ar gaivlis, radgan meore milakis kaTodis potenciali 
maRalia am milakis anodis potencialTan SedarebiT.

2. vakuumur diodebSi kaTodidan amofrqveuli eleqtronebi naklebad ganibnevian  da 
naklebi iqneba airis winaRoba.

3. uaryofiTi firfitisken alis gadaxra miuTiTebs imaze, rom sanTlis alSi aris 
dadebiTad damuxtuli ionebi, romlebic uaryofiTi firfitisken xris sanTlis als.

saSinao davaleba:

I =  
q
t             q = Ne . e           Ne= 

q
e   = 

It
e  

q = It                Ne= 
  0,2 . 10 

1,6 . 10 - 19
 = 1,25 . 10 

19          

pasuxi: 1,25 . 10 19 eleqtroni

Ne  – ?

I  = 0,2 a

e = 1,6 . 10 - 19 k 

t = 10 wm

1.
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   A = DE

                                                             

qU=  mv2

2
        v = √ 

2qU
m   ≈  10 7 m/wm

pasuxi: 10 7 m/wm.

v – ?

U = 285 v

v0 = 0

e = 1,6 . 10 - 19 k 

me = 9,1 
. 10 -31 kg

2.

eleqtronis sawyisi siCqare   v0 = 0

energiis Senaxvis kanonis Tanaxmad

eU=  mv2

2
,  aqedan

                     

 v = √ 
2eU
m  

t  – ?

d  = 1 sm

U = 440 v 

e = 1,6 . 10 - 19 k 

m = 9,1 . 10 - 31 kg 

3.

eleqtrul  velSi moZraobisas niutonis meore kanonis Tanaxmad, eleqtronze moq-
medebs eleqtruli Zala, romelic mas aniWebs aCqarebas.

ma = eE              E = 
U
d  

                                                                                                                                                                                                

m 
v _ v0 

    t = eE           
mv
t

 = eE,            t =  
mv
eE

  =  
m
eE

  √ 
2eU
m  

                                                     
   

                 
  

t = 
md
eE

 √ 
2eU
m   =  d√ 

2m
eU   = 1,6 . 10-9 wm = 1,6 nwm

pasuxi: 1,6 nwm.
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2.25 naxevargamtarebi. naxevargamtarebis sakuTari gamtaroba

qvecnebebi: eleqtronuli gamtaroba, xvreli, xvreluri gamtaroba, sakuTari gam-
taroba.

mkvidri warmodgenebi:   naxevargamtarebis gamtaroba matulobs temperaturis gaz-
rdiT da  sxvadasxva saxis sxivebis, maT Soris sinaTlis, moqmedebiT. sufTa nax-
evargamtarebisTvis damaxasiaTebelia eleqtronuli da xvreluri gamtaroba anu sa-
kuTari gamtaroba. 

gaazreba

1.	 naxevargamtarul nivTierebebSi atomebs Soris kavSiri xorcieldeba wyvilele-
qtronuli, anu kovalenturi kavSiriT.  gare Sris eleqtronebi mezobeli atomebis 
saziaroni xdebian.  

2.	 eleqtrul velSi naxevargamtaris moTavsebisas xvrelebis da eleqtronebis qaosuri 
moZraoba icvleba maTi mowesrigebuli , mimarTuli moZraobiT da sufTa naxevargam-
tarSi aRiZvreba rogorc eleqtronuli, aseve xvreluri gamtarebloba. ix. suraTi:
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2.26	 naxevargamtarebis eleqtruli Tvisebebis  eqsperimentuli kvleva

I. eqsperimentis mizani:  naxevargamtaris winaRobis temperaturaze damokidebulebis 
gamokvleva.

daskvna:  rodesac spirtqura ar aris anTebuli ampermetris Cveneba TiTqmis nulis 
tolia. spirtquris alis TermorezistorTan miaxloebisas ampermetris isari 
metad gadaixreba, anu wredSi gamavali denis Zala izrdeba. es faqti miuTi-
Tebs, rom temperaturis gazrdisas Sesabamisad Termorezistoris winaRoba 
mcirdeba, e.i. naxevargamtaris kuTri winaRoba mcirdeba.

II. eqsperimentis mizani: naxevargamtaris winaRobis sinaTlis zemoqmedebaze damokide-
bulebis gamokvleva.

daskvna: fotorezistoris denis wyarosTan SeerTebisas  ampermetris Cveneba TiTqmis 
nulis tolia. fotorezistoris sinaTlis wyaroTi ganaTebisas ampermetris 
isari mkveTrad gadaixreba, Cveneba izrdeba e.i. wredSi denis Zala matulobs. 
es faqti adasturebs, rom dasxivebiT naxevargamtaris kuTri winaRoba mcir-
deba, fotorezistoris eleqtrogamtaroba izrdeba.

2.27	 naxevargamtarebis minarevuli  gamtaroba

qvecnebebi:  minarevuli gamtaroba, donoruli minarevi, aqceptoruli minarevi, ele-
qtronul-xvreluri gadasvlis are, pirdapiri gadasvla, Seqceuli gadasvla, drei-
fis deni, difuzuri deni.

mkvidri warmodgenebi:  ori, n da p tipis naxevargamtaris kontaqti ganapirobebs 
calmxriv eleqtrogamtarobas eleqrtrul velSi moTavsebisas. p-n gadasasvleliani 
naxevargamtaris eleqtrul velSi moTavsebisas pirdapiri gadasvlaa, rodesac p tipis 
naxevargamtari SeerTebulia denis wyaros dadebiT polusTan, n-tipis _ uaryofiT 
polusTan. aseT SemTxvevaSi xelsawyo atarebs dens. sapirispiro SemTxvevaSi anu uku 
CarTvisas, xelsawyo dens ar atarebs.

gaazreba

a b g

1 X X

2 X

3 X

saSinao davaleba:

 
n

el

n  = 6,7 . 10 -10

pasuxi: 6,7 . 10 -10

n
el

n     – ?

n
el 

= 3 . 10 19  m-3 

n
 
= 4,5 . 10 28  m-3

1.
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 I = n
el 

eSv         S= ld	        v = 0,27 m/wm

 v = 
     I
 n

el 
eS

v = 
     I
 n

el 
eld                              pasuxi: 0,27 m/wm

v    – ?

l
 
= 3,2 mm = 3,2 . 10 -3  m

d
 
= 250 mkm = 25 . 10 -5  m

I
 
= 5,2 ma = 5,2 . 10 -3  a

n
el 

= 1,5 . 10 23  m-3

2.

R1 = 
U1

I1

                         R1 =  
  0,5 v

5 . 10 - 3 a
 = 100 om               

R2 = 
U2

I2

                         R2 =  
  10 v

10 - 4 a
 = 100 000 om  

                                      
R2

R1

 = 1000          R2 >> R1

R1, R1– ?

U1 = 0,5 v

I1 = 5 ma = 5 . 10 - 3 a

U2 = 10 v

I2 = 0,1 ma = 10 - 4 a

3.

2.28	 Semajamebeli gakveTili

1.  sayofacxovrebo eleqtruli xelsawyoebis SeerTebis sqema.

2.  sqemis mixedviT imsjele eleqtruli denis Sesaxeb airSi.

eleqtruli ganmuxtva airebSi

araTavisTavadi TavisTavadi

dabali wnevis
pirobebSi

mRvivari

gvirgvinisebrinaperwkluri rkaluri

normaluri atmosferuli 
wnevis pirobebSi
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3. diagramis gamoyenebiT gaixsene ele-
qtruli denis maxasiaTebeli for-
mulebi.   

vati
IP

U R
omi

amperi

volti

P R$

I R$

I
P

I
P
2

I
U

P
U2

R
U

I R2 $

U
P

U I$

R
U2

R
P

4. mocemuli sqemis mixedviT Seadare erTmaneTs metalebis, siTxeebis, airebisa da naxe-
vargamtarebis maxasiaTeblebi.

gamtarebi

metalebi siTxeebi airebi
naxevargam- 

tarebi

eleqtruli 
muxtebis 
Tavisufali 
matareblebi

eleqtronebi
dadebiTi da 
uaryofiTi 

ionebi

eleqtronebi, 
dadebiTi da 
uaryofiTi 

ionebi

eleqtronebi, 
xvrelebi

voltampe
ruli maxasi-

aTebeli

wrfivia arawrfivia arawrfivia arawrfivia

o

Ia

eleqtruli 
denis gamtar-
Si gavlisas

ar xdeba

nivTierebis

gadatana

Tan axlavs

nivTierebis

gadatana

Tan axlavs

nivTierebis

gadatana

ar xdeba

nivTierebis

gadatana

winaRoba 
tempera
turis 
gazrdisas

izrdeba mcirdeba mcirdeba mcirdeba
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saSinao davaleba msoflios mravali qveynis zogadi ganaTlebis safexurze swavlebis 
savaldebulo nawilia. misi Sesruleba moswavleTa yoveldRiuri pasuxismgeblobaa. Tumca 
aris qveynebi, sadac saSinao davaleba ikrZaleba an izRudeba qveynis saganmanaTleblo po-
litikiT, an regulirdeba Sidasaskolo politikiT. 

maswavleblisTvis saSinao davaleba SeiZleba iyos Seswavlili masalis gamyarebis, sas-
wavlo gegmis srulyofilad dafarvis, jgufis progresis Sefasebis efeqturi saSualeba, 
Tumca, meore mxriv, is miiCneva moswavlisaTvis damatebiT samuSao saaTebad.

saSinao davalebis efeqturobis gansazRvraSi did rols asrulebs maswavleblis mom-
zadeba da saSinao davalebebis Sedgenis, gamokiTxvisa da Sefasebis meTodologiis codna.

ganasxvaveben akademiuri da araakademiuri tipis saSinao davalebebs. pirvel kategorias 
ganekuTvneba: ganmamtkicebeli, mosamzadebeli, saazrovno, integrirebuli da Semoqmede-
biTi tipis saSinao davalebebi. xolo araakademiuri davalebebis kategoriaSi erTiandeba 
pirovnuli da socialuri Tvisebebisa da unar-Cvevebis ganmaviTarebeli davalebebi.

akademiuri saSinao davalebis saxeebi:

ganmamtkicebeli saSinao davaleba yvelaze farTod gamoiyeneba da klasSi Seswavlili 
masalis gameoreba-ganmtkicebas emsaxureba. moswavles SeiZleba daevalos damatebiTi faq-
tebis, cxrilebis, maTematikuri formulebis, fizikis kanonebis da a.S. damaxsovreba.

mkvlevrebis mosazrebiT, yvelaze efeqturia iseTi ganmamtkicebeli davalebebi, romle-
bic axali masalisa da moswavlis piradi gamocdilebis dakavSirebas uzrunvelyofen.

ganmamtkicebeli davalebebi axali codnis gamyarebasa da konkretul unar-CvevaSi daxe-
lovnebas emsaxureba.

saazrovno tipis saSinao davaleba miRebuli codnis ganmtkicebisa da unar-Cvevebis aT-
visebis Semdeg, mis axal konteqstSi an axleburad gamoyenebas gulisxmobs. saazrovno dava-
lebebs Soris yvelaze gavrcelebulia saganSi miRebuli codnis gamoyeneba realuri prob-
lemebis gamosakvlevad da gadasaWrelad. aseve, saazrovno davalebis farglebSi SesaZloa 
ganxorcieldes Teoriuli msjeloba problemisa da hipoTezebis garSemo. am tipis davale-
bebi SedarebiT rTulia da maTi Sesruleba met mosamzadebel dros moiTxovs.

integrirebuli davaleba, saazrovno saSinao davalebis msgavsad, amocanebis, probleme-
bis gadaWris, hipoTezis ganxilvis, SedarebiTi da istoriuli analizis, mizezSedegobrivi 
kavSiris moZebnis saxiT SeiZleba warmoadginos maswavlebelma. integrirebuli davalebis 
arsi imaSi mdgomareobs, rom mis Sesasruleblad moswavlem sxvadasxva unar-Cveva an sxva-
dasxva saganSi miRebuli codna unda gamoiyenos.

SemoqmedebiTi tipis saSinao davalebebs ganekuTvneba iseTi davalebebi, rogoricaa: wig-
nis analizi, semestruli Tema, kvleviTi proeqti. aseTi davalebebi grZelvadiania da kvire-
bis an Tveebis ganmavlobaSi grZeldeba. SemoqmedebiTi davalebebis mizania, maswavlebelma 
moswavlisgan miiRos individualuri da originaluri produqti.

akademiuri saxis saSinao davalebebs Soris yvelaze gavrcelebulia ganmamtkicebeli da 
mosamzadebeli davalebebi. amis erT-erTi safuZveli albaT is gaxlavT, rom axali masalis 
50%-iani xarisxiT ganmticebas axali codnisa da unar-Cvevebis oTxjer gavarjiSeba mainc 
sWirdeba, xolo codnis 80%-iani xarisxis miRwevas _ 24-jer gavarjiSeba. garda amisa, am 
tipis davalebebi, rogorc wesi, winaswar gawerilia saxelmZRvaneloebSi da Sesabamisad, maT 
Sedgenaze maswavlebels damatebiTi dro ar exarjeba. SemoqmedebiTi, integrirebuli da 
saazrovno davalebebi ki, ZiriTadad, maswavleblis mosafiqrebeli da Sesadgenia. maTi Sed-
genisas maswavlebels SeuZlia, Tavisuflad gaiTvaliswinos moswavleTa interesebi, maTi 
codnis done, socialuri foni da a.S

saSinao davalebis saxeebi
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1. proeqtebi

proeqtebze muSaoba moswavleebisagan moiTxovs: SemoqmedebiT midgomas, xels uwyobs 
dagrovili codnis gaaqtiurebas; emyareba moswavleebis mier sxvadasxva saskolo saganSi 
miRebuli codnis urTierTdakavSirebas.

moswavles uyalibdeba:

• problemis analizis;

• miznebis Camoyalibebis;

• miznis Sesabamisi amocanebis dasaxvis;

• amocanebis gadaWris;

• amocanebis gadasaWrelad Sesabamisi qmedebebisa da resursebis SerCevis;

• codnis SemoqmedebiTad gamoyenebis;

• urTierTTanamSromlobis;

• samuSaos droSi ganawilebis;

• Sefasebis unar-Cvevebs.

proeqtis Temis SesarCevad maswavlebelma erovnuli saswavlo gegmidan unda gamoyos 
problemuri sakiTxi, romelzec iwereba proeqti.

gTavazobT proeqtis Sedgenis sqemas:

a) problemis analizi _ gulisxmobs situaciis analizs;

b) problemis gansazRvra _ im problemis xazgasmas, romlis sapasuxodac aris mimarTuli 
proeqti.

g) mizani _ es aris mokled Camoyalibebuli is, Tu risi miRweva gsurT.

d) amocanebi _ gulisxmobs konkretul nabijebs miznis misaRwevad.

e) ganxorcielebis gzebi _ es aris kidev ufro konkretuli nabijebi dasmuli amicanebis 
Sesasruleblad. es gzebi aris procesi, romelmac unda upasuxos kiTxvebs:

1. rogor?

2. vin?

v) samuSao gegma _ es aris proeqti, gawerili droSi.

z) biujeti _ /resursebi/ _ es aris im resursebis CamonaTvali, romelTa daxmarebiTac 
unda ganxorcieldes proeqti.

T) Sedegebi _ yoveli amocanis gadaWris Semdeg miiReba konkretuli Sedegebi. is unda 
davyoT:

1. raodenobrivi

2. Tvisebrivi maCveneblebis mixedviT.

i) Sefaseba _ proeqti unda Sefasdes im kriteriumebiT, romlebic winaswar iqneba maswav-
leblis mier gansazRvruli.

interaqtiuri gakveTilis elementebi
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moswavlis Sefasebis sqema

proeqtis gegma

I kriteriumi
kargad gamokveTili miznebi da logikuri gadasvla 
erTi ideidan meoreze.

1 qula

II kriteriumi
zusti, mkafio da koreqtuli faqtebi. Sesatyvisi 
TvalsaCinoebebi.

1 qula

III kriteriumi enobrivi gamarTuloba 1 qula

IV kriteriumi
kvleva aris dagegmili. gamoyenebulia sxvadasxva wy-
aro. analizi siRrmiseulia.

1 qula

V kriteriumi Cans siaxle da originaluri xedva 1 qula

VI kriteriumi
daskvnebi logikuria, Cans kavSiri kvlevasTan da isini 
mkafiodaa Camoyalibebuli.

1 qula

VII kriteriumi
prezentacia. naTlad Camoyalibebuli arsi, mkafio 
metyveleba, pasuxobs yvela kiTxvas.

1 qula

# Sesasrulebeli sakiTxebi SeniSvna TariRi

dRe, TariRi
moqmedebis gegma

bolo kviris manZilze:
moZiebuli masalebisa da eqsperimentebis 
Sedegebis damuSaveba-organizeba. 
klasebi sakuTar namuSevrebs gamofenen 
maswavleblebisa da aRmzrdelebis 
daxmarebiT, moawyoben namuSevarTa 
prezentaciebs /wardgenas proeqtis 
eleqtronuli variantis momzadeba 
prezentaciisaTvis.
sainformacio bukletebis damzadeba 
proeqtis prezentacia saskolo sivrceSi 
da sainformacio bukletebis darigeba.
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2. proeqtebi

saswavlo miznidan gamomdinare, sagakveTilo procesSi Zalian mniSvnelovania sxvadasxva 
saxis kiTxvebis dasma, rac moswavleebs uviTarebs:

• sakomunikacio;

• logikuri azrovnebis;

• analitikuri azrovnebis;

• mosmenisa da pasuxis gacemis unar-Cvevas.

SekiTxva SeiZleba iyos Ria da daxureli.

daxuruli kiTxva moiTxovs mxolod `diax~ an `ara~ pasuxs. amgvari kiTxva TavisTavad 
Seicavs pasuxs, romelsac an unda daeTanxmo, an ara. daxuruli kiTxva ZiriTadad gamoiy-
eneba faqtobrivi codnis Sesamowmeblad, anu orientirebulia faqtobriv codnaze. Ria 
SekiTxva ar moiTxovs erT konkretul pasuxs, is orientirebulia swavla/swavlebaze.

gTavazobT konkretul magaliTs

# daxuruli codnis Semowmeba Ria swavla/swavleba

1 risgan Sedgeba nivTiereba?
daasaxele romelime nivTierebis Sedgeniloba, 
mag., wylis.

2 ras gulisxmoben fizikur movlenebSi?
daasaxele konkretuli fizikuri movlena. 
ratom fiqrob, rom es fizikuri movlenaa?

gTavazobT konkretul magaliTs

1.	 hipoTezuri: `ras ifiqreb an moimoqmedeb, Tu...?~ aseTi SekiTxvebi moswavleebs ex-
mareba warmosaxvis unaris ganviTarebaSi da mimarTavs maT gonebas fiqrisa da gans-
jisaken.

2.	 gansjiTi: `rogor SegviZlia. xeli SevuwyoT am problemis gadaWras?~

3.	 wamaxalisebeli _ mxardamWeri: `sainteresoa, ra moxda. Semdeg?~ es SekiTxva moswav-
les exmareba, SeZlos Tavisi STabeWdilebisa da gamocdilebis gaziareba.

4.	 mastimulirebeli: `ra azris xar...?~ amiT maswavlebeli agrZnobinebs moswavles, rom 
misi azri mniSvnelovani da sainteresoa.

5.	 analitikuri: `ratom fiqrob ase?~ es SekiTxva dasmuli unda iyos ara agresiuli an 
gamomcdeli toniT, aramed unda gamoxatavdes maswavleblis interess; xels uwyob-
des bavSvs, Caufiqrdes sakiTxs, uviTarebdes mas analizis, msjelobisa da sakuTari 
azris dasabuTebis unars.

6.	 Semajamebeli: `Tu sworad gavige, Sen fiqrob, rom... `es SekiTxva gulisxmobs bavSve-
bis mosazrebebis Sejamebas da imis Semowmebas, sworad gaigo Tu ara maTi naazrevi 
maswavlebelma. am dros sxva moswavleebs kidev erTxel eZlevaT saSualeba, gaaanali-
zon maTi megobris mosazreba, gansazRvron, eTanxmebian Tu ara mas.

7.	 SemaTanxmebeli: `eTanxmebiT Tu ara gamoTqmul mosazrebas?~ am SekiTxvam SesaZloa, 
kamaTis provocireba gamoiwvios, an piriqiT _ daasrulos kamaTi. pirvel SemTxvevaSi 
maswavlebeli unda ecados konsensusis miRwevas an, Tu es SeuZlebelia, daafiqsiros 
gansxvavebuli azri da sakiTxi Riad datovos. meore SemTxvevaSi ki, SekiTxviT _ 
`SeiZleba Tu ara, es sakiTxi garkveulad CaiTvalos?~ _ igi amTavrebs erT Temas da 
gadadis Semdegze.
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esg-s leqsikoni pedagogebs

codna _ codnis sami kategoriis (deklaratiulis, procedurulis, pirobiseulis) er-
Tianoba, romelic sami tipis SekiTxvas pasuxobs: ra vici? rogor Sevasrulo? rodis, ra-
tom, ra SemTxvevaSi gamoviyeno?

•• deklaratiuli codna _ gulisxmobs Teoriebis, faqtebis, wesebis, kanonebisa da prin-
cipebis Teoriul codnas. igi statikuri xasiaTisaa da upasuxebs SekiTxvas: ra vici?

•• proceduruli codna _ gulisxmobs qmedebis/qmedebaTa Tanamimdevrobis codnas da 
iZleva codnis realizebis saSualebas operaciebis/procedurebis doneze. igi dinami-
kuri xasiaTisaa, aRiwereba, rogorc unari da upasuxebs SekiTxvas: rogor gavakeTo?/
rogor Sevasrulo?

•• pirobiseuli codna _ gulisxmobs deklaratiuli da proceduruli codnis gamoyenebis 
pirobebis gaazrebas. saganTa, movlenaTa, situaciaTa arsebiTi aspeqtebis gaazrebis, 
kategorizaciis unars, romelic codnis sxvadasxva konteqstSi gadatanis (transferis) 
SesaZleblobas iZleva. igi dinamikuri xasiaTisaa da upasuxebs SekiTxvebs: rodis, ra 
SemTxvevaSi? ratom?

erovnuli saswavlo gegmis miznebi _ gamomdinareobs zogadi ganaTlebis erovnuli miz-
nebidan. isini gansazRvravs im zogad unarebsa da Rirebulebebs, romelTa ganviTareba-
Camoyalibebasac yvela saganSi SeZenili codna unda emsaxurebodes.

sagnobrivi jgufis miznebi _ azustebs da akonkretebs erovnuli saswavlo gegmis miz-
nebs sagnobrivi jgufis sferos farglebSi. sagnobrivi jgufis miznebis ganxorcielebas 
emsaxureba sagnobrivi standartebi da wliuri programebi.

sagnobrivi standarti _ gansazRvravs codnis savaldebulo minimums, romelsac unda 
flobdes moswavle safexuris bolos. igi pasuxobs SekiTxvebs: ra unda icodes moswavlem, 
ra unda SeeZlos mas, ra RirebulebebiT unda aRizardos igi konkretuli sagnis farglebSi.

standarti Sedgeba Semdegi nawilebisgan: sagnis swavlebis miznebi; standartis Sedegebi 
da Sinaarsi; meTodikuri orientirebi; Sefaseba.

wliuri programa _ gviCvenebs saswavlo procesSi sagnobrivi standartis moTxovnebis 
realizebis gzebs. standartisgan gansxvavebiT, wliuri programa sarekomendacio xasia-
Tisaa.

sagnis swavla-swavlebis miznebi _ akonkretebs erovnuli saswavlo gegmisa da sagnobrivi 
jgufis miznebs kerZo sagnis konteqstSi.

standartis Sedegebi _ sagnis cnebebze dafuZnebiT gansazRvravs miznobriv orientirebs 
da upasuxebs SekiTxvas: ra unda SeeZlos sabazo safexuris moswavles? Sedegebi aRiwereba 
proceduruli da pirobiseuli codnis saxiT. swavla-swavleba, iseve rogorc Sefaseba, 
unda daigegmos da ganxorcieldes Sedegebze dayrdnobiT.

standartis Sinaarsi _ gansazRvravs, ra unda icodes moswavlem. Sinaarsi aRiwereba sa-
valdebulo cnebebis, saswavlo Temebis/ Tematuri blokebis/ CarCoebis, sagnobrivi sakiT-
xebis saxiT.

cnebebi _ sagnis sistemuri da gaazrebuli codnis safuZveli am sagnis ZiriTad cnebaTa 
sistemaa. aqedan gamomdinare, cnebebi Sedegis ganuyofeli nawili da saswavlo procesis 
miznobrivi orientiria. cnebis swavla-swavleba moicavs mis sam struqturul elements:

1. termins _ cnebis aRmniSvneli sityva;

2. cnebis Sinaarss _ cnebis ganmsazRvreli, arsebiTi niSan-Tvisebebi;

3. cnebis moculobas _ magaliTebis/SemTxvevebis simravle, romlebsac es niSan-Tvisebe-
bi miesadageba.
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saswavlo Temebi _ warmoadgens saswavlo erTeuls, romlis farglebSic muSavdeba Sede-
gebi da cnebebi. TiToeuli Temis farglebSi SeZlebisdagvarad standartis yvela Sede-
gi unda damuSavdes. sagnobrivi programebi Temebis saxiT moswavleebs sTavazobs nacnob, 
misi asakobrivi interesebis Sesabamis konteqstebs, romlebic sagnobrivi komponentebis 
(Sedegebis, cnebebis, konkretuli sakiTxebis) integrirebulad da urTierTdakavSirebu-
lad swavlebis saSualebas iZleva.

Tematuri bloki/CarCo _ im sagnebSi, romlebSic saswavlo Temebi mWidrod ar ukavSir-
deba standartis Sedegebs (qarTuli ena da literatura, qarTuli, rogorc meore ena, 
ucxouri enebi, saxviTi da gamoyenebiTi xelovneba, musika, maTematika, fizikuri aRzrda 
da sporti), savaldebulo Temebis nacvlad Tematuri blokebi/CarCoebia warmodgenili. 
isini qmnian saerTo safuZvels wliur programaSi konkretuli saswavlo Temebis gansazRv-
risaTvis.

sagnobrivi sakiTxebi _ ganisazRvreba standartis Sinaarsis farglebSi. isini SerCeul 
unda iqnes imgvarad, rom cnebebis gaazrebas, sakvanZo kiTxvebsa da kompleqsur davalebeb-
ze muSaobas, mkvidri warmodgenebis Camoyalibebas emsaxurebodes.

Tematuri sakvanZo SekiTxvebi _ akavSirebs saswavlo Temas/Tematur bloks, sakiTxebs 
standartis SedegebTan. maTi funqciaa:

•• moswavlis winare codnis gaaqtiureba, cnobismoyvareobis gaRviveba, provocireba axa-
li codnis SesaZenad;

•• saswavlo Temis Sedegze orientirebulad swavla-swavlebis uzrunvelyofa;

•• Temis swavla-swavlebis procesSi Sualeduri bijebis/etapebis gansazRvra. sakvanZo 
SekiTxva warmoadgens maorganizebel elements, romelic saswavlo Temis farglebSi 
asrulebs gakveTil(eb)is miznis rols.

•• Tematur sakvanZo SekiTxvebs sarekomendacio xasiaTi aqvs.

safexurebrivi sakvanZo SekiTxvebi _ isini Tematuri sakvanZo SekiTxvebisgan gansxvavebiT 
savaldebulo xasiaTisaa. safexurebrivi SekiTxvebi ganzogadebulad gansazRvraven veqto-
rebs, romlebic swavla-swavlebis process Sedegebisken mimarTavs.

Sefasebis indikatorebi _ gamomdinareobs Sedegebidan da aCvenebs, Tu ra unda SeZlos 
moswavlem konkretuli Temis farglebSi. sxva sityvebiT, indikatori aris TemaSi reali-
zebuli Sedegi, romelic savaldebulo xasiaTs atarebs. indikatorebSi dakonkretebulia 
codnis is savaldebulo minimumi, romelsac moswavle Temis farglebSi unda daeuflos. 
Sefasebis indikatorebze dayrdnobiT yalibdeba kriteriumebi Sefasebis rubrikebisTvis.

Semajamebeli kompleqsuri davaleba _ ganisazRvreba Temebis mixedviT da warmoadgens 
Sinaarsian, cxovrebiseul situaciebTan dakavSirebul davalebas, romlis Sesruleba moiT-
xovs funqciur konteqstebSi sxvadasxva codnaTa integrirebulad gamoyenebas.

mkvidri warmodgenebi _ ganisazRvreba Temebis mixedviT. es aris zogadi warmodgene-
bi, romlebic Temis Seswavlisas unda Camoyalibdes moswavlis xangrZliv mexsierebaSi mis 
(moswavlis) winare warmodgenebze dayrdnobiT, raTa man Temis farglebSi dasaxuli mizne-
bis miRweva SeZlos. mkvidri warmodgenebi azrovnebis sayrdenia gagebis aqtebis gansaxor-
cieleblad.
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