
buneba
5 klasi

maswavleblis wigni

irma reviSvili, qeTevan bolqvaZe,  
qeTevan zaqaraia, merab tuRuSi 

gamomcemloba  
`saqarTvelos macne~



bunebismetyveleba

5 klasi

maswavleblis wigni

irma reviSvili, qeTevan bolqvaZe,  

qeTevan zaqaraia, merab tuRuSi

saqarTvelos macne

grifminiWebulia saqarTvelos ganaTlebisa da  

mecnierebis saministros mier 2018 wels



buneba

5 klasi

maswavleblis wigni

gamomcemloba `saqarTvelos macne~  

mis.: q. Tbilisi, e. maRalaSvilis q. #5

tel.:  568105467; 574 400 857

el.fosta: saqmatsne@mail.ru, sakmacne@gmail.com
www.saqmatsne.ge

©  gamomcemloba `saqarTvelos macne~, 2018 

©  i. reviSvili, q. bolqvaZe, q. zaqaraia, m. tuRuSi, 2018

	 gamocemis weli da rigiToba 2018 weli

	 ISBN 978-9941-16-628-0

avtorebi: irma reviSvili, qeTevan bolqvaZe,  

             qeTevan zaqaraia, merab tuRuSi

redaqtori naTela Tuxareli

damkabadoneblebi: mavra bancuri, lela kobiaSvili



3

sarCevi

V klasis bunebismetyvelebis saxelmZRvanelos agebis koncefcia.................................5

saxelmZRvaneloSi gamoyenebuli rubrikebi.....................................................................5

maswavleblis wigni..............................................................................................................6

Sefasebis sistema, formebi da rekomendaciebi................................................................7

saxelmZRvaneloSi gamoyenebuli pirobiTi niSnebi..........................................................9

wlis bolos misaRwevi Sedegi mimarTulebebis mixedviT................................................9

wlis bolos misaRwevi Sedegebi da indikatorebi.......................................................... 10

saxelmZRvanelos Sesabamisoba erovnul saswavlo gegmasTan....................................... 13

pasuxebi da gakveTilis msvlelobebi.............................................................................. 14

Tavi 1. Seguebulobis mniSvneloba organizmisTvis

gakveTili 1-2 .................................................................................................................... 14

gakveTili 3-4..................................................................................................................... 17

gakveTili 5-6 .................................................................................................................... 20

gakveTili 7-8..................................................................................................................... 22

Tavi 2. ekosistema

gakveTili 9......................................................................................................................... 24

gakveTili 10-11.................................................................................................................. 24

gakveTili 12-13.................................................................................................................. 26

gakveTili 14....................................................................................................................... 27

gakveTili 15-16.................................................................................................................. 28

gakveTili 17-18.................................................................................................................. 28

gakveTili 19-20.................................................................................................................. 28

gakveTili 21....................................................................................................................... 29

gakveTili 22....................................................................................................................... 29

gakveTili 23....................................................................................................................... 29

gakveTili 24....................................................................................................................... 30

gakveTili 25....................................................................................................................... 30

gakveTili 26-27.................................................................................................................. 31

gakveTili 28-30.................................................................................................................. 31

gakveTili 31-32.................................................................................................................. 32

Tavi 3. mzis sistema

gakveTili 33....................................................................................................................... 34

gakveTili 34....................................................................................................................... 35

gakveTili 35-36.................................................................................................................. 35

gakveTili 37-38.................................................................................................................. 37

gakveTili 39....................................................................................................................... 37



4

gakveTili 40....................................................................................................................... 39

gakveTili 41-42.................................................................................................................. 40

Tavi 4. moZraoba da traeqtoria

gakveTili 43....................................................................................................................... 42

gakveTili 44-45.................................................................................................................. 42

gakveTili 46-47.................................................................................................................. 42

gakveTili 48....................................................................................................................... 44

Tavi 5. damuxtuli sxeulebis urTierTqmedeba

gakveTili 49 ...................................................................................................................... 46

gakveTili 50-51.................................................................................................................. 47

gakveTili 52....................................................................................................................... 48

Tavi 6. dedamiwis struqtura da qerqSi mimdinare procesebi

gakveTili 53-54 ................................................................................................................. 49

gakveTili 55....................................................................................................................... 49

gakveTili 56-57.................................................................................................................. 50

gakveTili 58....................................................................................................................... 50

gakveTili 59-60.................................................................................................................. 51

gakveTili 61....................................................................................................................... 52

gakveTili 62-63.................................................................................................................. 52

gakveTili 64....................................................................................................................... 54



5

V klasis bunebismetyvelebis 
saxelmZRvanelos agebis koncefcia

			   								      
SemoTavazebuli saxelmZRvanelo gankuTvnilia dawyebiTi safexuris VklasisaTvis. 

Sedgenili programa eyrdnoba dawyebiTi safexurisTvis ganaTlebisa da mecnierebis 
saministros mier SemuSavebul saganmanaTleblo principebs da sabunebismetyvelo sa-
gnebis swavlebis mTavar mizans _ aziaros moswavle mecnierebis safuZvlebs, ganuviTros 
mas kvlevis unar-Cvevebi, daexmaros TiToeul moswavles samyaros SecnobaSi, sazogadoe-
bisa da garemos mimarT pasuxismgeblobis grZnobis ganviTarebaSi.

warmodgenili bunebismetyvelebis saxelmZRvanelo efuZneba I-IV klasebis standarts 
da srulad moicavs V klasis standartiT gaTvaliswinebul mimarTulebebs: 

1.	 mecnieruli kvleva-Zieba;
2.	 cocxali samyaro;
3.	 sxeulebi da movlenebi;
4.	 dedamiwa da gare samyaro.
erovnuli saswavlo gegmis mixedviT V klasSi bunebismetyvelebis swavlebas eTmoba 3 

kvireuli saaTi. sabunebismetyvelo mecnierebebis standartis Sesabamisad, saxelmZRvane-
loSi integrirebuladaa warmodgenili biologiis, fizikis, qimiis, dedamiwaTmcodneobi-
sa da astronomiis elementebi. daculia sagnis ena _ bunebismetyvelebisaTvis damaxasi-
aTebeli enobrivi norma, gamoyenebulia saWiro terminologia.

saxelmZRvaneloSi warmodgenilia 64 Tematuri erTeuli, romlebic Sinaarsobrivi 
msgavsebis mixedviT 6 Temadaa dajgufebuli: 1. Seguebulobebis mniSvneloba organizme-
bisTvis; 2. ekosistema; 3. mzis sistema; 4. moZraoba da traeqtoria; 5. damuxtuli sxe-
ulebis urTierTqmedeba 6. dedamiwis struqtura da qerqSi mimdinare procesebi.

saxelmZRvanelo efuZneba moswavleze orientirebul konstruqtivistul saganmanaT-
leblo koncefcias da meTodebs: swavla aRmoCeniT da swavla keTebiT. 

yovel Tavs aqvs Sesavali, romelSic mokledaa CamoTvlili Sesaswavli sakiTxebi da 
is ZiriTadi unarebi, romelTac moswavleebi ganiviTareben. saxelmZRvanelos es nawili 
moswavleebisaTvis iqneba wamaxalisebeli da interesis aRmZvreli. TiToeuli gakveTili 
xels Seuwyobs moswavleTa codnis gaaqtiurebas, interesis gaRvivebasa da CarTulobis 
zrdas. 

moswavle etapobrivad SeZlebs axali codnis konstruirebas. saxelmZRvaneloSi 
gaTvaliswinebulia, rom moswavleTa codna da mzaobis done gansxvavebulia. amitomac 
sakiTxebi da aqtivobebi dagegmilia imgvarad, rom uzrunvelyos TiToeuli moswavlis 
arsebuli da axali codnis urTierTkavSiri, masalis gaazreba-damaxsovreba, codnis 
praqtikuli gamoyeneba.	

wigni ilustrirebulia. ilustraciebi TiToeuli TemisTvis sagangebodaa SerCeuli 
da teqstTan erTad axali masalis gageba-gaazrebas emsaxureba. 	

ra unar-Cvevebis ganviTarebas Seuwyobs xels es saxelmZRvanelo? moswavle SeZlebs 
kvleviTi kiTxvis dasmas, varaudis gamoTqmas, martivi praqtikuli aqtivobis dagegmva- 
Catarebas, dakvirvebas, aRweras, modelebis Seqmna-gamoyenebas, Sedegebis gaanalizebas, 
daskvnis gamotanasa da sakuTar varaudTan Sedarebas, informaciis moZiebas, monacemebis 
Segroveba- damuSavebas, prezentacias.

saxelmZRvaneloSi gamoyenebuli rubrikebi

a) gaixsene _ teqstSi aRniSnulia pirobiTi niSniT da gulisxmobs ukve arsebuli cod-
nis gaaqtiurebas, moswavleTa provocirebas, dainteresebas da klasis momzadebas axali 
masalis asaxsnelad;		  				  

b) sakiTxavi teqsti _ emsaxureba axali informaciis miReba-gaanalizebas;	
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g) ganmartebebi _ ganmartebulia ucxo sityvebi. Tumca es rubrika yvela sagakveTilo 
TemasTan ar gvxvdeba, radgan bevri ganmarteba teqstSive ganTavsda;

d) ifiqre, imsjele _ saxelmZRvaneloSi aRniSnulia pirobiTi niSniT da exmareba te-
qstis gageba/gaazrebasa da moswavleTa saazrovno unarebis ganviTarebas;

e) upasuxe _ masalis aTvisebis Semowmebasa da TviTSefasebis unaris ganviTarebas;
v) daakvirdi _ saxelmZRvaneloSi aRniSnulia pirobiTi niSniT da aviTarebs moswav-

lis dakvirvebis, varaudis gamoTqmis, daskvnis gakeTebis, raime niSniT saganTa klasifik-
aciis unar-Cvevebs;

z) ici, rom _ saxelmZRvaneloSi aRniSnulia pirobiTi niSniT da moswavles awvdis 
damatebiT informacias sxvadasxva saintereso Temaze, aqezebs informaciis moZiebisaken, 
uRvivebs kiTxvis siyvaruls;

T) wyvilebSi/jgufuri muSaoba _ saxelmZRvaneloSi aRniSnulia pirobiTi niSniT da 
xels uwyobs axali masalis aTvisebas, codnis ganmtkicebasa da praqtikul gamoyenebas, 
TanamSromlobiTi unarebis ganviTarebas;

i) praqtikuli samuSao _ xels uwyobs moswavlis mecnieruli kvleva-Ziebis unarebis 
ganviTarebas, rogoricaa: kvleviTi kiTxvis dasma, varaudis gamoTqma, martivi praqtiku-
li aqtivobis dagegmva- Catareba, dakvirveba, aRwera, modelebis Seqmna-gamoyeneba,	
Sedegebis gaanalizeba, daskvnis gamotana;

k) davaleba _ miRebuli codnis Semowmebasa da ganmtkicebas, codnis praqtikulad 
gamoyenebas, mSobelTa CarTulobis zrdas.

saxelmZRvaneloSi zogierT aqtivobas axlavs cxrilis nimuSi. cxrilze muSaoba 
SeaCvevs moswavles monacemTa dajgufebas, informaciisa da dakvirvebis Sedegebis kom-
paqturad aRnusxvasa da naTlad warmoCenas. maswavlebelma Tavidanve, saxelmZRvanelos 
gacnobisas, unda ganumartos moswavleebs, rom saxelmZRvaneloSi Canawerebi ar keTdeba 
da cxrilebi unda gadaixazon rveulSi.

yoveli Temis Seswavlis Semdeg gansazRvrulia Semajamebeli samuSao. igi moicavs Te-
maSi ganxilul sakvanZo sakiTxebs da asaxavs bunebismetyvelebis standartis moTxovnebs.

bunebismetyvelebis V klasis saxelmZRvanelos aRar axlavs moswavlis rveuli. rac 
maswavlebels saSualebas aZlevs Tavad iyos mravali aqtivobis avtori da SemoqmedebiT-
ad miudges davalebebs. maswavleblis gadawyvetilebiT moswavleebi konkretul samuSaos 
Seasruleben samuSao rveulebSi an samuSao furclebze.

		   

maswavleblis wigni

meTodur saxelmZRvaneloSi TiToeuli Temidan nimuSis saxiT SemoTavazebulia ram-
denime samfaziani gakveTilis savaraudo scenari, romlebSic Camoyalibebulia:

gakveTilis miznebi _ sagakveTilo miznis sworad dasaxva da Sesabamisi winare codnis 
gaaqtiureba, daexmareba moswavles axali codnis agebaSi. saWiro resursi _ sarekomen-
dacio materialuri resursi, eleqtronuli resursi (miTiTebulia Sesabamisi inter-
net-saiti).

savaraudo aqtivobebi _ vfiqrobT, SemoTavazebuli aqtivobebi da resursi gakveTi-
lis sainteresod da moqnilad warmarTvis saSualeba iqneba, rac aseve xels Seuwyobs 
moswavleebis codnis donis amaRlebas.

kiTxvebze pasuxebi _ pasuxi gacemulia gakveTilSi dasmul yvela SekiTxvaze;
drois menejmenti _ TiToeuli aqtivobisaTvis gansazRvrulia misi ganxorcielebis 

dro. 											         
Sejameba _ ra iyo siaxle? romeli aqtivoba iyo yvelaze saintereso? 
davaleba _ SemoTavazebuli samuSao xels Suwyobs axali codnis ganmtkicebasa da 

praqtikulad gamoyenebas. avalebs moswavleebs informaciis moZiebas, dajgufebas, aseve 
SemoqmedebiT xasiaTs atarebs.

damatebiTi informacia maswavleblisaTvis _ axlavs zogierT gakveTils.
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meToduri saxelmZRvanelo sarekomendacio xasiaTs atarebs. maswavlebels SeuZlia 
dagegmos gakveTili Sexedulebisa da gamocdilebis Sesabamisad. SesaZlebelia, zogierTi 
gakveTilis an konkretuli aqtivobis Catareba saklaso oTaxis an skolis Senobis gareT. 

	  
Sefasebis sistema, formebi da rekomendaciebi

axali erovnuli saswavlo gegmis mixedviT semestris ganmavlobaSi moswavleebi fas-
debian Semdegi sami komponentis mixedviT:

a) mimdinare saSinao davaleba;
b)mimdinare saklaso davaleba;
g)Semajamebeli davaleba.
V klasis pirvel semestrSi TiToeul komponentSi gamoiyeneba mxolod ganmaviTarebeli 

Sefaseba, xolo meore semestrSi rogorc ganmaviTarebeli, aseve ganmsazRvreli Sefaseba.
Sefasebis aucilebeli komponentebia:
1. saSinao davaleba _ teqstze muSaoba, kiTxvebze pasuxis gacema, saSinao eqsperimen-

tis Catareba / dakvirveba / aRricxva, analizi / daskvnis gakeTeba, informaciis moZieba 
an/da damuSaveba da sxva.

Sesafasebeli unar-Cvevebi:
•	 saazrovno;
•	 kvlevis;
•	 problemis gadaWris;
•	 damoukideblad muSaobis;
•	 TviTmarTvis
da sxva.
2. saklaso davaleba _ sakiTxis ganxilva/diskusia, obieqtebsa da procesebze dakvir-

veba, eqsperimentis Catareba, monacemebis aRricxva/damuSaveba,modelis Seqmna, savele/ 
gasvliTi samuSaoebi, teqstze muSaoba da sxva.

Sesafasebeli unar-Cvevebi:
•	 saazrovno;
•	 kvlevis;
•	 problemis gadaWris;
•	 socialuri;
•	 komunikaciis;
•	 TviTmarTvis
da sxva.
3. Semajamebeli davaleba _ savele/gasvliTi samuSao, kvleviTi samuSao, modelis Se-

qmna, individualur/jgufur proeqtze muSaoba, prezentacia, teqsti da sxva.
Sesafasebeli unar-Cvevebi:
•	 saazrovno;
•	 kvlevis;
•	 problemis gadaWris;
•	 komunikaciis;
•	 socialuri;
•	 TviTmarTvis
da sxva.
Semajamebeli davalebis komponentiT unda Sefasdes erTi konkretuli saswavlo er-

Teulis(Tema, Tavi) bolos miRweuli Sedegi.
		
Sefasebis formebi
individualuri Sefaseba:
1. mimdinare ganmaviTarebeli/ganmsazRvreli Sefaseba;
2. Semajamebeli ganmaviTarebeli/ganmsazRvreli Sefaseba;
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3.wliuri ganmsazRvreli Sefaseba.
TviTSefaseba _ Sefasebis am formas vusadagebT nebismier samuSaos. magaliTad, jgu-

fur samuSaos SeiZleba erTvodes Sefasebis sqema:
1. vmonawileobdi aqtiurad, naklebad aqtiurad, ar vmonawileobdi;
2. vusmendi jgufis wevrebs, naklebad vusmendi, ar vusmendi;
3. viTvaliswinebdi sxvis azrs, naklebad viTvaliswinebdi, ar				     

viTvaliswinebdi; 
4. gamovavline sakiTxis codna, naklebad gamovavline, ver gamovavline.
urTierTSefaseba _ gamoiyeneba nebismieri samuSaos dros, gansakuTrebiT wyvilebSi 

muSaobisas.
Sefasebis savaraudo sqema:
1. TanamSromlobda kargad, TanamSromlobda naklebad;
2. iTvaliswinebda Cems azrs, naklebad iTvaliswinebda;
3. samuSaos SesrulebaSi miuZRvis wvlili, naklebad miuZRvis. 	
 
Sefasebis rubrikebi 	
eqsperimenti:
1. ayalibebs kvlevis mizans;
2. gamoTqvams varauds;
3. atarebs eqsperiments;
4 icavs usafrTxoebis normebs;
5. aRwers kvlevisa da dakvirvebis etapebs;
6. aRricxavs da aanalizebs monacemebs;
7. akeTebs daskvnas.	  								         
teqstze muSaoba:
1. gamoyofs siaxleebs, mTavar cnebebs, bundovan adgilebs;
2. msjelobs miRebuli informaciis Sesaxeb;
3.amyarebs kavSirebs.
jgufuri samuSao: 
1. wevrebis CarTuloba; 
2. urTierTTanamSromloba;
3. prezentacis gamarTuloba, azris naTlad Camoyalibeba;
4. drois limitis dacva; 5. daskvnis gakeTeba.
informaciis moZieba:		
1.	 moZiebuli masala Seesabameba Temas;
2. organizebulia.
Semajamebeli samuSao:
1. azri mkafiodaa Camoyalibebuli;
2.kiTxvebze pasuxi adekvaturia;
3. icavs drois limits.
saSinao davaleba:
1. sistematuri Sesruleba;
2. moTxovnasTan Sesabamisoba;
3. davalebis esTetikuri mxare.
Sefasebis rubrikis Sedgenisas aucilebelia, ganvsazRvroT, ras vafasebT konkretul 

aqtivobaSi. Sefasebis formac aqedan gamomdinare unda SeirCes. moswavle informirebu-
li unda iyos Sefasebis kriteriumebis Sesaxeb.
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saxelmZRvaneloSi gamoyenebuli pirobiTi niSnebi

◊◊ _ daakvirdi

_ upasuxe

_ ifiqre da imsjele

_ aqtivoba

_ ici, rom

_ internetbmuli

_ gaixsene

_ jgufuri samuSao

_ daimaxsovre!

_ frTxilad!

wlis bolos misaRwevi Sedegi mimarTulebebis mixedviT

mecnieruli 
kvleva-Zieba

cocxali samyaro
sxeulebi da 
movlenebi

dedamiwa da 
gare samyaro

bun.V.1. moswavlem 

unda SeZlos praq-

tikul aqtivobebSi 

monawileoba da 

kvleviTi un-

ar-Cvevebis demon-

strireba.

bun.V.2. moswavlem 

unda SeZlos orga-

nizmebisaTvis Segue-

bulobebis mniSvne-

lobaze msjeloba.

bun.V.4. moswavlem 

unda SeZlos sxeulis 

moZraobis traeqto-

riis daxasiaTeba da 

mis siCqareze msje-

loba.

bun.V.6. moswavlem unda 

SeZlos mzis sistemis, 

zogierTi kosmosuri 

sxeulis aRwera da maTi 

dakavSireba advilad da-

kvirvebad astronomiul 

movlenebTan.

bun.V.3. moswavlem 

unda SeZlos tipo-

brivi ekosistemebis 

daxasiaTeba da im 

mravalferovnebis 

SenarCunebis mniSvn-

elobaze msjeloba.

bun.V.5. moswavlem 

unda SeZlos da-

muxtuli sxeulebis 

urTierTqmedebis 

aRwera da martivi 

eleqtruli wredis 

awyoba. 

bun.V.7. moswavlem unda 

SeZlos dedamiwis struq-

turisa da dedamiwis qer-

qSi mimdinare procesebis 

daxasiaTeba. 
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wlis bolos misaRwevi Sedegebi da indikatorebi

mimarTuleba: mecnieruli kvleva-Zieba 

bun.V.1. moswavlem unda SeZlos praqtikul aqtivobebSi monawileoba da kvleviTi  
unar-Cvevebis demonstrireba.

Sedegi TvalsaCinoa, Tu moswavle:

•	 svams Sesabamis kiTxvebs da iyenebs kvlevis sxvadasxva xerxs maTze pasuxis mis-
aRebad;

•	 saxavs gzebs da iyenebs sxvadasxva wyaros dasmul kiTxvaze pasuxis mosaZebnad;

•	 iyenebs sabunebismetyvelo terminebs kiTxvebze pasuxebis Camosayalibeblad saku-
Tari dakvirvebisa da mosazrebebis safuZvelze; 

•	 atarebs kvleviT aqtivobas usafrTxoebis wesebis dacviT; 

•	 awarmoebs gazomvebs sxvadasxva xelsawyos saSualebiT standartuli erTeulebis 
gamoyenebiT; 

•	 iyenebs sxvadasxva saSualebas kvlevis Sedegebis aRricxva-organizebisTvis (Canaw-
eri, svetovani diagrama, cxrili, foto, video);

•	 aanalizebs Sedegebs da gamoaqvs daskvna;

•	 adarebs erTmaneTs sakuTari da TanaklaselTa dakvirvebis Sedegebs;

•	 warudgens miRebul Sedegebsa da daskvnebs Tanaklaselebs komunikaciis sxvadasxva 
formiT (mag., zepiri metyvelebis, weriTi metyvelebis, ist-is saSualebiT).

mimarTuleba: cocxali samyaro

bun.V.2. moswavlem unda SeZlos organizmebisaTvis Seguebulobis mniSvnelobaze msje-
loba.

Sedegi TvalsaCinoa, Tu moswavle:

•	 akvirdeba da aRwers mcenareebisa da cxovelebis zogierT garegnul niSans (mag., 
foTlis zedapiris farTobi, yvavilis agebuleba, Seferiloba, Teslis gavrcelebis sa-
marjvebi, cximis maragi, safarveli), romlebic exmareba maT garemosTan SeguebaSi;

•	 akavSirebs organizmebis garegnul niSan-Tvisebebs sabinadro garemosTan da 
asabuTebs maT mniSvnelobas garemosTan Seguebis TvalsazrisiT (mag., sqeli Rero xels 
uwyobs udabnos mcenareebis mier wylis momaragebas, grZeli fesvi _ niadagis Rrma fen-
ebidan wylis Sewovas da a.S.);

•	 amoicnobs sxvadasxva cxovelis sxeulis erTi da imave daniSnulebis nawilebs (mag., 
fexi, frTa, farfli _ moZraoba; cxviri, dingi, xorTumi, mwerebis ulvaSebi _ ynosva; 
niJara, bakani, bumbuli, balani, qercli _ sxeulis dacva) da msjelobs maT rolze gare-
mosTan Seguebis an cxovrebis niris TvalsazrisiT; 

•	 aRwers cxovelTa qcevas (mag., migracia, jogebad gaerTianeba, ojaxebad cxovreba, 
STamomavlobaze zrunva, socialuri urTierTobebi mwerebSi, zamTris Zili) da ganmar-
tavs mis mniSvnelobas garemosTan SeguebaSi;

•	 qmnis da iyenebs modelebs mfarvelobiTi da gamafrTxilebeli Seferilobis efeq-
tianobis sademonstraciod;

•	 msjelobs tyis sxvadasxva iarusSi mzardi mcenareebis SeguebiTi Tvisebebis (mag., 
sinaTlis moyvaruli, Crdilis amtani) Sesaxeb.
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bun.V.3. moswavlem unda SeZlos tipobrivi ekosistemebis daxasiaTeba da biomraval-
ferovnebis SenarCunebis mniSvnelobaze msjeloba.

Sedegi TvalsaCinoa, Tu moswavle:

•	 amoicnobs saqarTvelosaTvis tipobriv ekosistemebs (mag., tye, mdelo, mTa, zRva) 
maTSi gavrcelebuli mcenareebisa da cxovelebis mixedviT;

•	 ikvlevs sinaTlis mniSvnelobas mcenareSi (foTolSi) sakvebis (saxameblis) warmo-
qmnisaTvis;

•	 aRwers kvebiTi jaWvis TiToeuli rgolis mier sakvebis mopovebis gzas;

•	 ganasxvavebs cxovelebs kvebis niris mixedviT (balaxismWameli, xorcismWameli, 
nairmWameli);

•	 organizmebs Soris arsebuli mravalmxrivi urTierTobebis gaTvaliswinebiT, msj-
elobs biomravalferovnebis SenarCunebis mniSvnelobaze adamianisa da garemosaTvis.

mimarTuleba: sxeulebi da movlenebi

bun.V.4. moswavlem unda SeZlos sxeulis moZraobis traeqtoriis daxasiaTeba da mis siC-
qareze msjeloba.

Sedegi TvalsaCinoa, Tu moswavle:

•	 aRwers sxeulis moZraobis traeqtoriebs (wrfivi, texili, mrudwiruli), adarebs 
erTmaneTs da gamoxatavs sqematurad; 

•	 akvirdeba sakuTar moZraobas, zomavs gavlil manZils da drois Sualeds Sesabamis 
erTeulebSi;

•	 gamoTvlis moZravi sxeulis siCqares da axasiaTebs mas, rogorc moZraobis sis-
wrafis maCvenebel fizikur sidides;

•	 gamoTvlis moZravi sxeulis siCqares, gavlil manZils an moZraobis dros praqti-
kul situaciebTan dakavSirebuli amocanebis amoxsnisas;

•	 msjelobs standartuli erTeulebis gamoyenebis aucileblobaze yoveldRiur cx-
ovrebaSi.

bun.V.5. moswavlem unda SeZlos damuxtuli sxeulebis urTierTqmedebis aRwera da mar-
tivi eleqtruli wredis awyoba. 

Sedegi TvalsaCinoa, Tu moswavle:

•	 martivi cdebiT aCvenebs, rom xaxuniT SesaZlebelia zogierTi sxeulis damuxtva;

•	 akvirdeba da aRwers damuxtuli sxeulis urTierTqmedebas sxva sxeulebTan;

•	 amoicnobs da aRwers eleqtruli wredis komponentebs (wyaro, gamtarebi, naTura, 
CamrTveli) da msjelobs maT daniSnulebaze; 

•	 martivi cdebiT aCvenebs, rom eleqtrul wredSi denis gasavlelad saWiroa wredi 
iyos Sekruli;

•	 afasebs eleqtrobis gamoyenebasTan dakavSirebul riskebs da icavs yoveldRiur 
cxovrebaSi eleqtroxelsawyoebis usafrTxod gamoyenebis wesebs.

mimarTuleba: dedamiwa da gare samyaro

bun.V.6. moswavlem unda SeZlos mzis sistemis, zogierTi kosmosuri sxeulis aRwera da 
maTi dakavSireba advilad dakvirvebad astronomiul movlenebTan.

Sedegi TvalsaCinoa, Tu moswavle:

•	 iyenebs modelebs, aRwers dedamiwisa da sxva planetebis ganlagebasa da moZraobas 
mzis sistemaSi;
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•	 qmnis mzis da mTvaris dabnelebis modelebs da msjelobs dabnelebis gamomwvev 
mizezebze;

•	 akvirdeba Ramis cas da ixatavs dakvirvebis Sedegebs. iyenebs Sesabamis rukebs/at-
lasebs da poulobs Sesatyvisobas Tavis Canaxatsa da romelime Tanavarskvlaveds Soris; 

•	 msjelobs teleskopis mniSvnelobaze ciuri sxeulebis SeswavlaSi.

bun.V.7.  moswavlem unda SeZlos dedamiwis struqturisa da dedamiwis qerqSi mimdinare 
procesebis daxasiaTeba.

Sedegi TvalsaCinoa, Tu moswavle:

•	 sqemaze amoicnobs da asaxelebs dedamiwis struqturul nawilebs (birTvi, mantia, 
qerqi);

•	 xsnis bunebriv movlenebs (vulkanur amofrqvevebs, miwisZvras) dedamiwis struq-
turis TaviseburebiT da dedamiwis qerqSi mimdinare procesebiT;

•	 amzadebs mTaTwarmoqmnis procesis sailustracio models (mag., qaRaldisgan, 
plastilinisgan an comisgan);

•	 simulaciuri TamaSis dros icavs miwisZvris dros elemetaruli qcevis wesebs;

•	 msjelobs dedamiwaze konkretuli adgilis istoriul ganviTarebaze namarxi or-
ganizmebis (mag., imereTisa da raWis kirqvianebSi aRmoCenili zRvis namarxi organizmebi) 
mixedviT. 
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saxelmZRvanelos Sesabamisoba erovnul saswavlo gegmasTan

gakv. #
Tematuri

erTeuli

saaT.

r-ba
Sedegi

Sedegis 

kodi

Tavi 1. Seguebulobis mniSvneloba organizmebisTvis

1-2

Seguebulobebi 
da maTi mniSvne-
loba

2 akvirdeba da aRwers mcenareebisa da cxovelebis zo-
gierT garegnul niSans (magaliTad, foTlis zedapiris 
farTobi, yvavilis agebuleba, Seferiloba, Teslis 
gavrcelebis samarjvebi, cximis maragi, safarveli), 
romlebic exmareba maT garemosTan SeguebaSi.
amoicnobs sxvadasxva cxovelis sxeulis erTi da imave 
daniSnulebis nawilebs (mag., fexi-frTa, fexi, frTa, 
farfli _ moZraoba; cxviri, dingi, xorTumi, mwerebis 
ulvaSebi _ ynosva; niJara, bakani, bumbuli, balani _ 
sxeulis dacva) da msjelobs maT rolze garemosTan 
Seguebis an cxovrebis niris TvalsazrisiT.

bun.V.2.

3-4

ferisa da form-
is damcvelobiTi 
Seguebuloba

2 qmnis da iyenebs modelebs mfarvelobiTi da gamafrTx-
ilebeli Seferilobis efeqtianobis sademonstraciod.

bun.V.1. 
bun.V.2.

5-6

cxovelTa qceva 2 aRwers cxovelTa qcevas (mag., migracia, jogebad gaer-
Tianeba, ojaxebad cxovreba, STamomavlobaze zrunva, 
socialuri urTierTobebi mwerebSi, zamTris Zili) da 
ganmartavs mis mniSvnelobas garemosTan SeguebaSi.
moswavleebs uviTardebaT Semdegi unar-Cvevebi: aRw-
era, dakvirveba, analizi, daskvnis gamotana.

bun.V.1.
bun.V.2.

Tavi 2. ekosistema

27-29

kvebiTi 
kavSirebi

3 ikvlevs sinaTlis mniSvnelobas mcenareSi sakvebis (sax-
ameblis) warmoqmnisTvis. 
aRwers kvebiTi jaWvis TiToeuli rgolis mier sakvebis 
mopovebis gzas.

bun.V.1.
bun.V.3.

Tavi 3. mzis sistema

41

mzis da mTvaris 
dabneleba

1 iyenebs modelebs, aRwers dedamiwisa da sxva plan-
etebis ganlagebasa da moZraobas mzis sistemaSi;
qmnis mzis da mTvaris dabnelebis modelebs da msje-
lobs dabnelebis gamomwvev mizezebze;
moswavleebs uviTardebaT Semdegi unar-Cvevebi: aRw-
era, dakvirveba, analizi, daskvnis gamotana

bun.V.1. 
bun.V.6.

Tavi 4. moZraoba da traeqtoria

46-47

moZraobis trae
qtoria. gavlili 
manZili

2 aRwers sxeulis moZraobis traeqtoriebs (wrfivi, tex-
ili, mrudwiruli), adarebs erTmaneTs da gamoxatavs 
sqematurad.

bun.V.1. 
bun.V.4.

Tavi 5. damuxtuli sxeulebis urTierTqmedeba

51

eleqtruli mov-
lenebi

1 martivi cdebiT aCvenebs, rom xaxuniT SesaZlebelia 
zogierTi sxeulis damuxtva;
akvirdeba da aRwers damuxtuli sxeulis urTierTq-
medebas sxva sxeulebTan. 

bun.V.1.
bun.V.5.

Tavi 6. dedamiwis struqtura da qerqSi mimdinare procesebi

57
liTosferos 
filebis 
moZraoba

1 xsnis bunebriv movlenebs dedamiwis struqturis Tav-
iseburebiT da dedamiwis qerqSi mimdinare procesebiT.

bun.V.1.
bun.V.6.
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pasuxebi da gakveTilis msvlelobebi

Tavi 1. Seguebulobis mniSvneloba organizmisTvis 

gakveTili 1-2

Tema: Seguebulobis mniSvneloba organizmebisTvis
gakveTilis saTauri: Seguebulobebi da maTi mniSvneloba

gakveTilis gegma

gakveTilis 
Tema

Seguebulobebi da maTi mniSvneloba

gakveTilis 
mniSvneloba

moswavleebi ecnobian,Tu ra aris Seguebuloba,ra mniSvneloba aqvs mas 
dedamiwaze mcxovrebi cocxali organizmebisTvis. igeben, rom Seguebuloba 
SeiZleba gamovlindes organizmis sxeulis agebulebaSi,  organizmSi mim-
dinare sasicocxlo procesebSi da qcevaSi.

gakveTilis 
miznebi da 
Sedegebi

bun. V.2. moswavlem unda SeZlos organizmebisaTvis Seguebulobebis 
mniSvnelobaze msjeloba.

Sedegi TvalsaCinoa, Tu moswavle:

•	 akvirdeba da aRwers mcenareebisa da cxovelebis zogierT gareg-
nul niSans( mag., foTlis zedapiris farTobi,yvavilis agebuleba, 
Seferiloba, Teslis gavrcelebis samarjvebi, cximis maragi, safa-
rveli),romlebic exmareba maT garemosTan SeguebaSi;

•	 akavSirebs organizmis garegnul niSan-Tvisebebs sabinadro garemo-
sTan da asabuTebs maT mniSvnelobas garemosTan Seguebis Tvalsaz-
risiT(mag.,sqeli Rero xels uwyobs udabnos mcenareebis mier wylis 
momaragebas, grZeli fesvi _ niadagis Rrma fenebidan wylis Sewovas 
da a.S.).

•	 amoicnobs sxvadasxva cxovelis sxeulis erTi da imave daniSnulebis 
nawilebs (mag., fexi, frTa, farfli _ moZraoba, cxviri, dingi, xor-
Tumi, mweris ulvaSi _ ynosva; niJara, bakani, bumbuli, balani, qer-
cli _ sxeulis dacva) da msjelobs maT rolze garemosTan Seguebis 
an cxovrebis niris TvalsazrisT

moswavleebs unviTardebaT Semdegi unar-Cvevebi: aRwera, dakvirveba, an-
alizi, daskvnis gamotana.

winaswari 
codna

moswavleebma ician, rom dedamiwis zedapirze mkveTrad gansxvavebuli 
garemo pirobebi yalibdeba. yvelaze metad ekvatorze cxela da modis didi 
raodenobiT naleqi, pilusebze Zalian civa, xolo udabnoSi ki cxela da 
iSviaTad wvims. amis miuxedavad yvela am regionSi sxvadasxva cocxali or-
ganizmi  binadrobs, sadac isini Seguebulni arian mocemul konkretul 
garemo pirobebs.

Sefasebis 
sagani da 
procedurebi

moswavleebi Sefasdebian winaswar SemuSavebuli Sefasebis rubrikebiT: 
saklaso aqtivobaSi gamoyenebuli iqneba rogorc gamsazRvreli, ise ganma-
viTarebeli Sefaseba.

saswavlo 
masala da 
teqnikuri 
resursebi

ZiriTadi da damxmare saxelmZRvanelo, kompiuteri, proeqtori



15

gakveTilis 
msvleloba

1. provocireba, gonebrivi ieriSi (5 wT.)
maswavlebeli aCvenebs sxvadasxva garemoSi mcxovrebi ramdenime orga-

nizmis suraTs (gakveTils axlavs pover pointis faili, romelsac maswavle-
beli aCvenebs moswavleebs). maswavlebeli sTxovs moswavleebs, daakvirdnen 
da gamoTqvan varaudi, ra niSan-Tvisebebi SeiZleba hqondeT am organizmebs, 
romelic maT mocemul konkretul garemosTan SeguebaSi daexmarebaT. 

maswavlebeli yvela moswavlis gamoTqmul varauds wers dafaze da maT-
Tan erTad msjelobis safuZvelze akeTebs daskvnebs.   

2. frontaluri gamokiTxva, winare codnis gaaqtiureba (7-10 wT.)
rogor nawildeba dedamiwaze siTbo da sinaTle? romelia yvelaze cxe-

li, civi da mSrali regionebi? romeli cocxali organizmebi binadroben am 
regionebSi? agebulebis ra Taviseburebebi axasiaTebT maT? rorgor xdeba 
yvavilebis damtverva? 

3. minileqcia _ prezentaciis saSualebiT (7-10 wT.)
sxvadasxva saxis Seguebulobebis ukeTesad gasacnobad maswavlebels 

SeuZlia gamoiyenos mocemuli internetbmuli:
https://www.youtube.com/watch?v=fRX2JtKFUzk 
videos Cvenebisas gamorTeT xma da isargebleT teqstis qarTuli Targ-

maniT.
(qarTuli Targmani)
sxvadasxva saxeobis cxovelebs aqvT gansxvavebuli sxeulis agebuleba 

da qceva, romelic maT exmareba, Seeguon garkveul sacxovrebel garemos. 
aqlemi, Jirafi da pingvini amis kargi magaliTia. vnaxoT, rogor exmareba 
maT agebulebis Taviseburebani, icxovron specifikur garemoSi (habitatSi). 

aqlemi. davakvirdeT aqlems. es ZuZumwovari cxeli udabnos binadaria, 
sadac xSiria qviSiani qarebi. sabednierod, mas gansakuTrebulad grZeli 
wamwamebi da sqeli warbebi icavs qviSis Seyrisgan. garda amisa, aqlems aqvs 
cxviris iseTi nestoebi, romelic SeuZlia saWiroebis SemTxvevaSi daxuros. 
arasworia warmodgena, rom TiTqos aqlemi kuzSi wyals inaxavs. sinamd-
vileSi kuzSi grovdeba cximi, romelic aqlemisTvis energiis wyaroa. Ria 
Calisferi bewvi aqlems qviSisfer garemosTan Serwymis saSualebas aZlevs.    

Jirafi. Jirafi cxovrobs savanaSi, romelic xasiaTdeba balaxovani sa-
farveliTa da masze mimofantuli xeebiT. Jirafis kisris sigrZe 2 metram-
dea. amitom Jirafis simaRle 5-6 metramde aRwevs. es mas saSualebas aZlevs 
ibalaxos xeebis kenweroebidan. Jirafis ena grZeli da uxeSia, rac mas ex-
mareba, kargad miwvdes da CaeWidos xis kenweroSi arsebul totebs da amave 
dros, ar daziandes eklebiT, romelic SeiZleba am totebs hqondes. Jiraf-
is xalebiani Seferiloba exmareba mas naklebad Candes xeebis fonze. 

pingvini. pingvinebis nawili antarqtidaSi binadrobs, sadac ukidure-
sad civa da wylis temperatura arasodes aris 0oC-ze maRali. pingvinma 
sxulis maRali temperatura unda SeinarCunos, rom aseT pirobebSi arse-
boba SeZlos. maT sqeli kani aqvT, xolo mis qveS cximis sqeli fena. zurgis 
mxares arsebuli muqi bumbuli STanTqavs siTbos garemodan, rac aseve ex-
mareba siTbos SenarCunebaSi. pingvini saocrad kargad curavs, fexebze misi 
TiTebi sacurao apkiT aris SeerTebuli, sxeuli TiTistariseburi formi
saa, rom wyali advilad gaapos. 

aqlemi, Jirafi da pingvini sxvadasxva garemoSi cxovroben da aqvT erT-
maneTisgan gansxvavebuli Seguebulobebi sxeulis agebulebasa da qcevebSi, 
romelic maT saSualebas aZlevs iarsebon maTTvis Cveul garemoSi.
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4. muSaoba jgufebSi (15 wT.)

bavSvebi muSaoben jgufebSi:
•	 msjeloben, mtaceblebisagan TavdacvaSi rogori Seguebuloba ga-

moumuSavdaT suraTze naCveneb xoWos, labadian xvliks, zRarbTevzas, 
pepelasa da gekons.

•	 adgenen, rom lokokinas niJaras, kus bakans, frinvelebis bumbuls, 
ZuZumwovrebis balans da Tevzis qercls saerTo aqvT is, rom yvela 
sxeulis dacvaSi monawileobs;

•	 akvirdebian suraTze mocemul mcenareebs da msjeloben, Tu sad 
binadroben isini: farTo da didfoTlebiani mcenareebi tropikebis 
mkvidrni arian, radgan didi foTlebiT moaxdinon wylis aorTqle-
ba, xolo viwrofoTlebiani mcenareebi _ udabnos binadari. maTi 
viwro foTlebi mcire raodenobiT wyals aorTqlebs.

•	 adgenen, rom yvavilebi, romlebic mwerebiT imtverebian kaSkSa da 
surnelovania, raTa miizidon mwerebi, qariTmtveria yvavilebi araa 
kaSkaSa, isini didi raodenobiT warmoqmnian msubuq mtvers.

5. Sefaseba (3 wT.)

6. saSinao davaleba (2 wT.)

gaixsene 1: 

dedamiwas aqvs sferuli forma. misi warmosaxviTi RerZi daxrilia ekvatoris si-
brtyis mimarT da moZraobs mzis garSemo orbitaze. amitom masze siTbo da sinaTle 
araTanabrad nawildeba.

gaixsene 2:

wylis frinvelebs wyalSi cxovrebasTan dakavSirebiT gauCndaT TiTebs Soris apki; 
Txunelas mxedvelobam miwaSi cxovrebasTan dakavSirebiT dakarga funqcia da praqtiku-
lad veRar xedavs. 

davalebis pasuxebi:

ifiqre da imsjele:

moswavleebi msjeloben ilustraciebze naCvenebi organizmebis TavdacviT Seguebu
lobaze. magaliTad, zRarbTevzas sxeulze aqvs wvetiani eklebi, romliTac SeuZlia Ta-
vis dacva; xoWos aqvs mkvrivi garegani safarveli, romelic icavs mas dazianebisagan; 
labadiani xvliki muqaris pozas ikavs, Slis labadas da am qceviT SeguebulobiT icavs 
Tavs; pepelas gaaCnia feris damcvelobiTi Seferiloba. 

aqtivoba:

a. sxeulis CamoTvlil nawilebs saerTo aqvT is, rom isini organizms icaven da-
zianebisgan, siTbos dakargvisgan, gamoSrobisgan. maTi agebuleba sxvadasxvagvaria. 

b. suraTze mocemul mcenareebs aqvT foTlebis gansxvavebuli zoma da agebule-
ba. SegviZlia vivaraudoT, rom farTo foTlebis mqone mcenare teniani tropikebis 
binadaria, xolo uxeSi, viwro da ekliani foTlebis mqone mcenare _ mSrali adgilebis. 

g. kaSkaSa yvavilebis mqone mcenare imtvereba mwerebiT, xolo uferuli da wvrili 
gvirgvinisfurclebiani yvavilebi imtvereba qariT. 

d. moswavlis pasuxebi individualuri iqneba.
e. moswavle internetSi moiZiebs videomasalas Sesabamis Temaze da nanaxidan gamom-

dinare msjelobs sxvadasxva organizmis garemosTan Seguebulobis magaliTebze. erT-er-
Ti aseTi sainformacio video SegiZliaT naxoT Semdeg bmulze: https://www.youtube.com/
watch?v=MWPj2IkeklI
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upasuxe:

1.	 specialuri niSan-Tvisebebis saSualebiT organizmebis Seguebas konkretul gare-
mo pirobebTan Seguebuloba ewodeba. 

2.	 dabal temperaturasTan Sesagueblad samxreT da CrdiloeT polusebze mcxovreb 
cocxal organizmebs ramdenime Seguebuloba SeiZleba hqondeT: Tbilsisxlianoba, kanqve-
Sa cximis sqeli fena, sqeli bewvi, zamTris Zili da sxva.

3.	 kaSkaSa Seferilobis yvavilebi da surnelovani neqtari;
4.	 gabrtyelebuli bakani nakleb winaaRmdegobas uwevs wylis kus moZraobisas, rac 

wyalSi curvasTan Seguebulobaa. 

gakveTili 3-4

Tema: Seguebulobis mniSvneloba organizmebisTvis
gakveTilis saTauri: ferisa da formis damcvelobiTi Seguebuloba

gakveTilis gegma

gakveTilis 
Tema

ferisa da formis damcvelobiTi Seguebuloba

gakveTilis 
mniSvneloba

moswavleebi ecnobian organizmebis ferisa da formis Seguebulobas, 
romelsac damcvelobiTi xasiaTi aqvs.aseTi tipis Seguebulobebs miekuT-
vneba: mfarvelobiTi, gamafrTxilebeli da mimikria. moswavle qmnis models, 
romlis meSveobiTac xdeba  mfarvelobiTi da gamafrTxilebeli Seferilo-
bis efeqtianobis demonstracia.

gakveTilis 
miznebi da 
Sedegebi

bun. V.2. moswavlem unda SeZlos organizmebisaTvis Seguebulobebis 
mniSvnelobaze msjeloba.

Sedegi TvalsaCinoa, Tu moswavle:

•	 qmnis da iyenebs modelebs mfarvelobiTi da gamafrTxilebeli 
Seferilobis efeqtianobis sademonstraciod.

moswavleebs uviTardebaT Semdegi unar-Cvevebi: aRwera, dakvirveba, an-
alizi, msjeloba, daskvnis gamotana.

winaswari 
codna

moswavleebma ician, ra aris Seguebuloba, ician misi mniSvneloba cocx-
ali organizmebisTvis. Seguebuloba SeiZleba Seexos: sxeulis agebulebas, 
sxeulSi mimdinare sasicocxlo procesebs da qcevas.

Sefasebis 
sagani da 
procedurebi

moswavleebi Sefasdebian winaswar SemuSavebuli Sefasebis rubrikebiT: 
saklaso aqtivobaSi gamoyenebuli iqneba rogorc gamsazRvreli, ise ganma-
viTarebeli Sefaseba.

saswavlo 
masala da 
teqnikuri 
resursebi

ZiriTadi da damxmare saxelmZRvanelo, kompiuteri, proeqrori, feradi 
qaRaldebi, qaRaldis saxvretela
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gakveTilis 
msvleloba

provocireba, gonebrivi ieriSi (5 wT.)
maswavlebeli sTxovs ramdenime moswavles, adgilidan daasaxelos Seg-

uebulobis saxeebi. mocemuli nimuSis mixedviT TviTon dafaze xatavs Se-
sabamis raodenobis gvirilis formis diagramas da centrSi saTiTaod Caw-
ers dasaxelebul Seguebulobas. amis Semdeg sTxovs moswavleebs, gvirilis 
furclebSi Caweron Sesabamisi magaliTebi. 

kaqtusis 
eklebi

kolibris 
niskarti

Txunelas
kidurebi

kaSkaSa 
yvavilebi agebulebis qcevis

maswavlebeli sTxovs klass, imsjelon erTad konkretuli magaliTze, 
ra mouvidoda organizms, dasaxelebuli Seguebuloba rom ar hqondes?

2. frontaluri gamokiTxva, winare codnis gaaqtiureba (7-10 wT.)
ra aris Seguebuloba? ra mniSvneloba aqvs mas cocxali organizmebi-

sTvis? ra saxis Seguebulobebs vicnobT? rogori Seguebuloba arsebobs 
yvavilebsa da maT damtverav mwerebs Soris? rogori Seguebuloba gaaCniaT 
qariT damtverav yvavilebs? romeli saxis Seguebuloba iwvevs mkveTr gansx-
vavebas sxeulis agebulebaSi xmeleTisa da zRvis kus magaliTze? rogor 
eguebian wyalSi cxovrebas Tevzebi? ra saxis Seguebulobebi CamouyalibdaT 
tropikuli tyisa da udabnos mcenareebs?

3. minileqcia - prezentaciis saSualebiT (7-10 wT.)

4. muSaoba jgufebSi (15 wT.)

bavSvebi muSaoben jgufebSi:
•	 msjeloben, Tu romeli formaa CrdiloeTSi mcxovrebi cxove

lebisTvis Seferilobis sezonuri cvlileba da adgenen, rom es 
mfarvelobiTi Seferilobis formaa.

•	 bavSvebi jgufebSi muSaoben mfarvelobiTi Seferilobis modelis Se-
qmnaze. modelis Seqmnis mizania dadgindes mfarvelobiTi Seferilo-
bis roli organizmis gadarCenaSi.

qaRaldis saxvretelaTi bavSvebi Wrian  feradi qaRaldebisagan 
Tanabari raodenobis wreebs, romlebic sxvadasxva feris cxovelebis 
models warmoadgenen. bavSvebis erTi jgufi irCevs mwvane fers, ro-
melic mwvane garemos modelia, xolo meore jgufi _ TeTr fers. 
TeTri `zamTris“ garemos models warmoadgens. TiToeuli jgufi 
aTavsebs mwvane da TeTr fonze sxvadasxva feris gamoWril wreebs 
_ cxovelebs. Semdeg erTvebian `mtacebeli“ frinvelebi: TiToeuli 
bavSvi dgeba modelisgan zurgiT da yovel motrialebaze, dakvir-
vebis gareSe aitacebs TiTo wres, cxovel-msxverpls. es procedu-
ra ramdenjerme meordeba. TeTr an mwvane fonze darCenli wreebi 
iqnebian `gadarCenili“ cxovelebi.

bavSvebi agroveben akrefil wreebs da Semdeg iTvlian TiToeul 
fers cal-calke. samuSao rveulSi iweren daTvlis Sedegebs da Sea-
qvT mocemul cxrilSi:



19

1. mwvane garemo

feri msxverpli gadarCenili

2. TeTri garemo

feri msxverpli gadarCenili

•	 bavSvebi jgufebSi ganixilaven cxrilebs da adareben erTmaneTs 
`gadarCenili“ da `msxverpli“ ferebis raodenobas.

•	 bavSvebi aanalizeben miRebul Sedegs: Ria feris, zamTris fonze 
ZiriTadad daiRupnen mkveTri Seferilobis cxovelebi, xolo mwvane 
fonze _ Ria Seferilobis cxovelebi.

•	 miRebuli cdis Sedegebis mixedvT bavSvebs gamoaqvT daskvna, rom 
fers mniSvneloba aqvs organizmebis gadarCenaSi.

5. Sefaseba (3 wT.)

6. saSinao davaleba (2 wT.)

davalebis pasuxebi:

daakvirdi 1:

suraTze gamosaxulia mweri.

daakvirdi 2:

ilustraciebze dakvirvebis Sedegad da naswavli masalidan gamomdinare, moswavleebs 
SeuZliaT ivaraudon, rom mfarvelobiTi Seferilobis magaliTia suraTebze a da b, gama-
frTxilebelia suraTebze e da v, mimikria aris g, d da z suraTebze.

ifiqre da imsjele 1:

1.	 CrdiloeTSi mcxovrebi organizmebis Seferilobis sezonuri cvlileba mfarvel-
obiTi Seferilobis magaliTia.

2.	 maTi mkveTri Seferiloba aris gamafrTxilebeli damcvelobiTi Seguebulobis 
magaliTi.

jgufuri samuSao:

mfarvelobiTi Seferilobis modelis Seqmna.
Sedegebidan gamomdinare, moswavleebs gamoaqvT daskvna, rom Cveulebrivi Seferi-

lobis organizmebTan SedarebiT ukeT gadarCebian mfarvelobiTi Seferilobis mqone 
organizmebi.

aqtivoba: 

diagramis ageba monacemebze dayrdnobiT.
moswavleebi maswavleblis daxmarebiT ageben svetovan diagramas mocemuli nimuSis 

mixedviT. aanalizeben mas da msjeloben mfarvelobiTi Seferilobis mniSvnelobaze or-
ganizmis gadarCenisTvis. 

ifiqre da imsjele 2:

uSxamo da daucveli cxoveli gamafrTxilebeli Seferilobis mqone Sxamian cxovels 
emsgavseba da amiT Tavs icavs. es aris damcvelobiTi Seferilobis forma _ mimikria.

upasuxe:
1.	 ferisa da formis Seguebuloba exmareba organizms gadarCenaSi.
2.	 gamafrTxilebeli.
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gakveTili 5-6

Tema: Seguebulobis mniSvneloba organizmebisTvis
gakveTilis saTauri: cxovelTa qceva

gakveTilis gegma

gakveTilis 
Tema

cxovelTa qceva

gakveTilis 
mniSvneloba

moswavleebi ecnobian qceviTi Seguebulobis magaliTebs: sakvebis mop-
ovebas, mtaceblisagan Tavis daRwevas,TavSesafris povnas an Seqmnas, mewyvi-
lis mizidvas,naSierze zrunvas, muqaris pozas da a.S., swavloben, rom cx-
ovelTa qceviTi Seguebulobebi organizmebs garemos cvlad pirobebTan 
SeguebaSi exmareba.

gakveTilis 
miznebi da 
Sedegebi

bun. V.2. moswavlem unda SeZlos organizmebisaTvis Seguebulobebis 
mniSvnelobaze msjeloba.

Sedegi TvalsaCinoa, Tu moswavle:

•	 aRwers cxovelTa qcevas (mag., migracia, jogebad gaerTianeba, ojax-
ebad cxovreba, STamomavlobaze zrunva, socialuri urTierTobebi 
mwerebSi, zamTris Zili) da ganmartavs mis mniSvnelobas garemosTan 
SeguebaSi.

moswavleebs uviTardebaT Semdegi unar-Cvevebi: aRwera, dakvirveba, ana-
lizi, daskvnis gamotana.

winaswari 
codna

moswavleebma ician ra aris Seguebuloba, Seguebulobis formebi, fe
risa da formis damcvelobiTi Seguebulobebi, romelic gamoixateba: 
mfarvelobiTi Seferilobis, gamafrTxilebeli Seferilobis da mimikriis 
saSualebiT. moswavleebma ician,Tu ra mniSvneloba aqvs damcvelobiT Seg-
uebulobas cocxali organizmebis gadarCenisTvis.

Sefasebis 
sagani da 
procedurebi

moswavleebi Sefasdebian winaswar SemuSavebuli Sefasebis rubrikebiT: 
saklaso aqtivobaSi gamoyenebuli iqneba rogorc gamsazRvreli, ise ganmavi-
Tarebeli Sefaseba.

saswavlo 
masala da 
teqnikuri 
resursebi

ZiriTadi da  damxmare saxelmZRvanelo, kompiuteri, proeqtori

gakveTilis 
msvleloba

1. provocireba, gonebrivi ieriSi (5 wT.)
maswavlebeli aCvenebs moswavleebs suraTebs (axlavs pover poinTis 

prezentacia), rogor zrunavs (kruxoba, kveba, gaTboba, Tavdacva da a.S.) 
qaTami kvercxze da gamoCekil wiwilebze. sTxovs moswavleebs, gaixsenon 
da aRweron STamomavlobaze sxva cxovelTa zrunvis magaliTebi, romelic 
unaxavT an waukiTxavT.  

maswavlebeli sTxovs moswavleebs, Tavisi sityvebiT axsnan, rogor es-
miT qceviTi Seguebulobis arsi,  moifiqron da daasaxelon  qceviTi Segue-
bulobis maTTvis cnobili sxva magaliTi.   

2. frontaluri gamokiTxva, winare codnis gaaqtiureba (7-10 wT.)
ra aris Seguebuloba?ra mniSvneloba aqvs Seguebulobas cocxali or-

ganizmebisTvis? rogori saxis Seguebulobebi arsebobs? CamoTvaleT ferisa 
da formis damcvelobiTi Seguebulobebis tipebi da magaliTebi.

3. minileqcia _ prezentaciis saSualebiT (7-10 wT.)
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4. muSaoba jgufebSi (15 wT.)
bavSvebi muSaoben jgufebSi:
•	 fiqroben da msjeloben Tu riTaa gamowveuli karg amindSi mercx-

lebis maRla frena, xolo wvimis win ki _ dabla. mercxlebis gansx-
vavebuli qceva sxvadasxva amindSi gamowveulia qceviTi Seguebulo-
biT, romelic sakvebis mopovebas ukavSirdeba: karg amindSi mwerebi, 
romliTac ikvebebian mercxlebi, maRla frenen, xolo wvimis win 
mwerebi dabla eSvebian, amitomac mercxlebi qvemoT iwyeben frenas.

•	 termitebisa da maimunebis magaliTze dayrdnobiT bavSvebi msjelo-
ben jgufurad Tanacxovrebis mniSvnelobaze. koloniebad an joge-
bad cxovrebisas organizmebs Soris daculia ierarqia, ganawilebu-
lia Sroma, koloniis calkeuli wevrebi damoukideblad sakvebs ver 
moipoveben, amitom sakvebi koloniis wevrebs Soris gadanawildeba 
da yvela wevri jgufis sasargeblod muSaobs.

•	 moswavleebi msjeloben, Tu ratom atarebs amerikuli loqo qviriTs 
ganviTarebis periodSi mucliT, xolo zogierTi Tevzi _ piriT da 
amas STamomavlobaze zrunvis qceviTi SeguebulobiT xsnian. piriT 
an mucliT tarebis dros qviriTi ufro daculia mtaceblebisa da 
araxelsayreli garemo pirobebisgan, amitom igi ufro naklebi ra-
odenobiT nadgurdeba.

•	 bavSvebi msjeloben Tu riTaa gamowveuli polaruli TeTri daTve-
bis zamTris Zili maSin, rodesac saqarTvelos tyeebSi mcxovrebi 
daTvebi zamTris Zils ar eZlevian. am movlenas moswavleebi qceviTi 
SeguebulobiT xsnian. civ zamTarSi TeTri daTvebi ver moipoveben 
sakvebs, amitom isini zamTris Zils eZlevian. am dros maT naklebi 
energia esaWiroebaT, radgan organizmSi mimdinare sasicocxlo pro-
cesebi Zalian Senelebulia da am energias isini kanqveS dagrovili 
cximis xarjze iReben. saqarTvelos Tbil klimatSi ki daTvebs sakve-
bi ar akliaT, amitom isini zamTars aqtiurad atareben.

•	 moswavleebi adgenen, rom WianWvelebis rTuli qceva exmareba 
maT,rom koloniaSi erTmaneTTan daamyaron komunikacia da koleq-
tiuri Sromis Sedegad mopovebuli sakvebi koloniis wevrebs Soris 
gadanawildes.

5. Sefaseba (3 wT.)

6. saSinao davaleba (2 wT.)

davalebis pasuxebi:

ifiqre da imsjele 1:
frinvelebis gadafrena qceviTi Seguebulobaa, romlis drosac frinvelebi zamTris 

periodSi mifrinaven Tbil qveynebSi, radgan zamTris periodSi maT sakvebiar aqvT.
 ifiqre da imsjele 2:
1. wvimis win haeri teniani xdeba, rac iwvevs mwerebis dabla frenas. radgan mercxle-

bi mwerebiT ikvebebian, isinic dabla eSvebian. mercxlebis gansxvavebuli qceva sxvadasxva 
amindSi sakvebis mopovebis Seguebulobaa. 

aqtivoba 1, 2, 3 _ individualuri samuSaoebia.
ifiqre da imsjele 3: 
1. jgufuri Tanacxovrebis dros gaiolebulia jgufisTvis nadirobis, Tavdacvis, 

STamomavlobaze zrunvis, budeebis (termitebi, WianWvelebi, futkrebi) Senebis procesi. 
2. loqos aseTi qceva emsaxureba STamomavlobis dacvas.
3. arqtikaSi zamTarSi temperatura dabalia da daTvebisTvis sakvebis mopoveba gac-

ilebiT rTulia, vidre saqarTvelos klimatur pirobebSi. zamTris Zili daTvs saSuale-
bas aZlevs dazogos energia. 

4. WianWvelas aseTi qceva emsaxureba koloniis saerTo interesebs. mas sakvebis mop-
ovebisa da koloniis yvela wevrisTvis ganawilebis funqcia aqvs. aseTi qceva gansakuTre-
biT aris damaxasiaTebeli socialuri organizmebisTvis. 

5. foTolcvenis mizezi orive SemTxvevaSi wylis aorTqlebis Semcirebaa. 
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gakveTili 7-8

Tema: Seguebulobis mniSvneloba organizmebisTvis
gakveTilis saTauri: I Tavis Semajamebeli savarjiSoebi

Sefasebis sqema

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

qula 1 1 1 1 1 1 2 7 2 2 2 2 2 2 27

moswavlis 
qula

Sefasebis sqema Semajamebeli savarjiSoebisTvis

davalebis 
#

0 qula 1 qula 2 qula 

1_6 ver pasuxobs sworad pasuxobs sworad

7 ver asaxelebs romelia 
zedmeti

asaxelebs romelia zedmeti, 
magram ver asabuTebs ratom.

orive kiTxvas pasuxobs 
sworad.

8 ver asaxelebs Sesabamisi 
Seguebulobis verc erT 
formas.

sworad Sevsebuli TiTo magaliTi 1 qula (maqsimaluri 
_ 7 qula).

9 ver svams sworad verc 
erT gamotovebul sity-
vas.

sworad Casmuli TiTo sityva 0,5 qula (maqsimaluri _  
2 qula).

10 ver pasuxobs sworad 
Seguebulobis mniSvne-
lobas cocxali orga-
nizmebisTvis.

sworad pasuxobs kiTxvas 
Seguebulobis mniSvnelobis 
Sesaxeb, magram ver pasuxobs, 
Tu ra moxdeba es unari rom 
dakargon cocxalma orga-
nizmebma.

kiTxvas srulyofilad 
pasuxobs.

11 ver pasuxobs 
yvavilebidan romeli 
imtvereba qariT, rome-
li _ mwerebiT.

pasuxobs yvavilebidan rome-
li imtvereba qariT, rome-
li _ mwerebiT, magram ver 
asabuTebs ratom.

kiTxvas srulyofilad 
pasuxobs.

12 ver pasuxobs sworad 
romeli iqneba meti _ 
mwvane Tu moyviTalo 
feris muxluxoebi.

pasuxobs sworad romeli 
iqneba meti _ mwvane Tu 
moyviTalo feris muxluxoe-
bi, magram ver asabuTebs.

kiTxvas srulyofilad 
pasuxobs.

13 ver pasuxobs, ra tipis 
Seguebulobaa bususe-
bisa da kauWebis ganvi-
Tareba nayofebze.

pasuxobs, ra tipis Seguebu-
lobaa bususebisa da kau-
Webis ganviTareba nayofebze, 
magram ver mohyavs cxovreb-
iseuli magaliTi, Tu rogor 
iyenebs adamiani cxovrebaSi.

kiTxvas srulyofilad 
pasuxobs.

14 ver asaxelebs verc erT 
Seguebulobas, romel-
ic exmareba udabnoSi 
mcxovreb cxovelebs.

asaxelebs udabnoSi mcxovre-
bi cxovelebis Seguebulobis 
mxolod 1 magaliTs.

asaxelebs udabnoSi 
mcxovrebi cxovelebis 
Seguebulobis mxolod 2 
an 3 magaliTs.
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Semajamebeli savarjiSoebis pasuxebi:

1. d) Tevzi; 
2. b) didi zomis foTlebi; 
3. g) muqaris poza; 
4. d) I da III; 
5. b) mimikria; 
6. d) mimikria; 
7. zedmetia gamafrTxilebeli Seferiloba, romelic damcvelobiT Seguebulobas 
warmoadgens, xolo danarCeni qceviTi Seguebulobis magaliTebia.
8.		

Seguebulobis magaliTebi
Sesabamisi Seguebulobis 

formebi

moluskebis sxeuli dafarulia niJariT sxeulis agebulebis 
Seguebuloba

Sxamiani bayayebi da gvelebi mkveTrad, gamomwvevadaa Seferili gamafrTxilebeli Seferiloba

zogierTi mweri feriTa da formiT tots hgavs mimikria

urTierToba da Sromis ganawileba WianWvelebis koloniaSi qceviTi Seguebuloba

labadiani xvlikis muqaris poza mtris dasafrTxobad qceviTi Seguebuloba

Tevzis qercliT dafaruli TiTistaris formis sxeuli, 
samoZraod kudi da farflebi, sunTqvisTvis layuCebi

wyalSi cxovrebasTan 
dakavSirebuli sxeulis 
agebulebis Seguebuloba

frTebis ganviTareba peplebSi, frinvelebSi, RamuraSi frenasTan dakavSirebiT 
sxeulis agebulebis 
Seguebuloba

9.	 mfarvelobiTi, gamafrTxilebeli, mimikria, qceviTi
10.	Seguebulobebi xels uwyobs cocxal organizmebs sakvebisa da TavSesafris mopovebaSi, 
gadarCenasa da gamravlebaSi. Seguebulobani vlindeba agebulebis, sasicocxlo proce
sebis da qcevis TaviseburebebSi. am unaris dakargvis Sedegad cocxali organizmebi ver 
Seeguebodnen Secvlil garemos, ver moaxdendnen sakvebisa da TavSesafris mopovebas, 
gadarCenas, gamravlebas, ris Sedegadac cocxali organizmebi Semcirdebian da 
gadaSendebian.
11. mwerebiT imtvereba kaSkaSa Seferilobis yvavilebi, xolo qariT _ naklebad kaSkaSa. es ga-
mowveulia imiT, rom kaSkaSa yvavilebs aqvs tkbili neqtari da surneli. amitom isini izidav-
en mwerebs, romlebic agroveben neqtars da mtveraven yvavils. naklebad kaSkaSa yvavilebs 
neqtari da surneli ara aqvs,  isini ver izidaven mwerebs da imtverebian qariT.
12. gvalvebis Semdeg gamxmari foTlebi miiRebs yviTel Seferilobas. Tu adre mwvane Seferi-
loba muxluxosTvis damcvelobiTi iyo, axla isini mkafiod gamoCndebian gamxmari foTlebis 
fonze da intensiurad ganadgurdebian mtacebeli frinvelebis mier. Secvlil sacxovrebel  
fonze damcvelobiTi aRmoCndeba moyviTalo feri. amis gamo Semcirdeba mwvane muxloxoebis 
raodenoba da yviTeli muxluxoebi  iqneba meti.
13. nayofebze bususebisa da kauWebis ganviTareba sxeulis agebulebis Seguebulobis magali-
Tia. adamianma nayofebis msgavsi kauWebi da bususebi tansacmlisa da fexsacmlis Sesakravebis 
dasamzadeblad gamoiyena. 
14. udabnoSi mcxovreb cxovelebs kanqveS ugrovdebaT cximi. wylis deficitis pirobebSi 
cxovelebi Slian cxims, am dros gamoiyofa wyali, romelsac moixmaren cxovelebi. udabnos 
cxovelTa umravlesobas aqvs didi zomis gamoweuli sxeulis nawilebi _ yurebi, romlidanac 
xdeba siTbos gacema. es exmareba cxovels sicxis pirobebSi Tavi daicvas gadaxurebisagan.cx-
ovelebis umravlesoba dRis ganmavlobaSi Tavs afarebs miwisqveSa soroebs, Tavi rom daicvan 
papanaqeba sicxisagan.
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Tavi 2. ekosistema

gakveTili 9 

(gakveTils eTmoba 2 sT.)

Tema: ekosistema
gakveTilis saTauri: ra aris ekosistema

ifiqre da imsjele:
ekosistemis Semadgeneli komponentebia cocxali organizmebi da aracocxali gare-

mos faqtorebi.
aqtivoba  1: magaliTad, mTaTa sistema, romlebic qmnis qedebs, mdinareTa sistema, 

romelic warmodgenilia mdinariTa da misi SenakadebiT.
aqtivoba  2: individualuri samuSao, SeiZleba Sesruldes jgufurad.

davalebis pasuxebi:

upasuxe:
1. komponenti aris sistemis SemadgenlobaSi Semavali sagani.
2. ekologia mecnierebaa, romelic Seiswavlis organizmebis urTierTobas erTmaneT-

Tan da maT saarsebo garemosTan.
3. erT saarsebo garemoSi mcxovrebi mcenareebis, cxovelebisa da sxva cocxali orga-

nizmebis erTobliobas da maT kavSirs aracocxal bunebasTan ekosistema ewodeba.
4. ekosistemebia: tye, Waobi, mdelo, udabno, okeane, mTa.
5. ekosistemebi SeiZleba dajgufdes zomis, klimatis (cxeli da civi, mSrali da te-

niani), adgilmdebareobis mixedviT.

gakveTili 10-11

Tema: ekosistema
gakveTilis saTauri: ekosistemis cocxali da aracocxali komponentebi

gakveTilis gegma

gakveTilis 
Tema

ekosistemis cocxali da aracocxali komponentebi. ekologiuri faq
torebi.

gakveTilis 
mniSvneloba

moswavleebi ecnobian ekosistemis cocxal da aracocxal komponen-
tebs, biotur, abiotur da anTropogenur faqtorebs. TiToeuli am faqto-
ris erTmaneTze zemoqmedebas da ekosistemaze maT gavlenas.

gakveTilis 
miznebi da 
Sedegebi

bun. V.3. moswavlem unda SeZlos tipobrivi ekosistemebis daxasiaTeba 
da biomravalferovnebis SenarCunebis mniSvnelobaze msjeloba.

Sedegi TvalsaCinoa, Tu moswavle:

•	 organizmebs Soris arsebuli mravalmxrivi urTierTobebis gaT-
valiswinebiT, msjelobs biomravalferovnebis SenarCunebis mniSvn-
elobaze adamianisa da garemosaTvis.

moswavleebs uviTardebaT Semdegi unar-Cvevebi: aRwera, dakvirveba, an-
alizi, daskvnis gamotana.
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winaswari 
codna

moswavleebma ician Tu ra aris ekosistema,ician sxvadasxva saxis eko-
sistemebi, ansxvaveben xmeleTisa da wylis, did da mcire zomis ekosiste-
mebs.

Sefasebis 
sagani da 
procedurebi

moswavleebi Sefasdebian winaswar SemuSavebuli Sefasebis rubrikebiT: 
saklaso aqtivobaSi gamoyenebuli iqneba rogorc gamsazRvreli, ise ganma-
viTarebeli Sefaseba.

saswavlo 
masala da 
teqnikuri 
resursebi

ZiriTadi da damxmare saxelmZRvanelo, kompiuteri, proeqtori, erT-
jeradi Wiqebi, dagraduirebuli Wiqa, saxazavi, markeri, dakvirvebis rveu-
li, lobios marcvlebi.

gakveTilis 
msvleloba

1. provocireba, gonebrivi ieriSi (5 wT.)
maswavlebeli yofs moswavleebs or jgufad da aZlevs davalebas, rom 

rig-rigobiT daasaxelon cocxali da aracocxali obieqtebi ekosistemaSi. 
TviTon afiqsirebs orive jgufis CamonaTvals dafaze. Semdeg sTxovs maT, 
daasabuTon, ratom moaTavses isini Sesabamis jgufSi. maswavlebeli uxsnis 
moswavleebs, rom ekosistema Sedgeba cocxali da aracocxali komponen-
tebisgan. cocxali da aracocxali obieqtebis vizualuri gacnobisTvis 
maswavlebeli aCvenebs aq warmodgenil videos. 

https://www.youtube.com/watch?v=GXfJ5kxNoUc

2. frontaluri gamokiTxva, winare codnis gaaqtiureba (7-10 wT.)
ra aris ekosistema? romeli komponentebisagan Sedgeba ekosistema? 

CamoTvaleT xmeleTisa da wylis ekosistemebi. romeli mecniereba Seis-
wavlis organizmebis urTierTobas erTmaneTTan da saarsebo garemosTan?

3. muSaoba jgufebSi (15 wT.)

bavSvebi muSaoben jgufebSi:
•	 atareben eqsperiments, romliTac akvirdebian lobios marcvlebis 

gaRivebaze zogierTi abioturi faqtoris zegavlenas. amisTvis 
bavSvebi iyeneben winaswar motanil lobios mSral marcvlebs, erT-
jerad Wiqebs, wyals, dagraduirebul Wiqas, saxazavs da markers. 
xuT winaswar danomril erTjerad WiqaSi aTavseben 10-10 lobios 
marcvals. I Wiqas toveben mSralad, II Wiqas avseben wyliT, marcv-
lebis srul dafarvamde da toveben 3-4 dRe. III Wiqas dgamen naTel, 
mzian oTaxSi, IV-s aTavseben sibneleSi, xolo V-s inaxaven sicive-
Si, SesaZlebelia macivarSic. marcvlebis gasaRiveblad drodadro  
asveleben mcire raodenobis wyliT III, IV da V WiqaSi myof lobios 
marcvlebs

ramdenime dRis Semdeg jgufebi akvirdebian WiqebSi marcvlebis 
gaRivebis siswrafes. aRniSnaven, rom marcvlebi erTnairi siCqariT 
xuTive WiqaSi ar Rivdeba, xolo zogierTSi ki gaRiveba saerTod ar 
xdeba. jgufebs dakvirvebis Sedegebi SeaqvT cxrilSi

•	 miRebuli Sedegebidan gamomdinare, moswavlebs gamoaqvT daskvna, 
rom abioturi faqtorebi: wyali, temperatura da sinaTle Teslis 
gaRivebisTvis mniSvnelovani faqtorebia.

4. Sefaseba (3 wT.)

5. saSinao davaleba (2 wT.)
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davalebis pasuxebi:

daasaxele:
ekosistemis cocxali komponentebia: mcenareebi, wyalmcenareebi, ixvebi, Tevzebi, 

moluskebi, bayayi, mravalricxovani wylis uxerxemlo cxoveli, nemsiylapia da sxva. 
aqtivoba:
aracocxali komponentebis gavlena mcenaris aRmocenebaze.
moswavleebi atareben cdas lobios aRmocenebaze da akvirdebian masze sinaTlis, wy-

lisa da temperaturis gavlenas. 
upasuxe:
1.	 cocxali da aracocxali komponentebisgan.
2.	 cocxali komponentebia: mcenareebi, cxovelebi, baqteriebi, sokoebi da sxva. 

aracocxali komponentebia: wyali, niadagi, temperatura, sinaTle da sxva.
3.	 aracocxali komponentebi gansazRvravs, romeli da ramdeni organizmi SeZlebs 

arsebobas ekosistemaSi.

gakveTili 12-13

Tema: ekosistema
gakveTilis saTauri: sinaTle, temperatura

davalebis pasuxebi:

ifiqre da imsjele:
dRis xangrZlivoba mcirdeba, razec xe-mcenareebi reagireben: maT uyviTldebaT fo-

Tlebi da scvivaT.
aqtivoba:
mcenaris zrda-gavlenaze sinaTlis xangrZlivobis gavlena.
moswavleebi atareben cdas, romlis drosac dgindeba, rom sinaTlis xangrZlivoba 

uSualo gavlenas axdens mcenaris zrda-ganviTarebaze. kerZod, is mcenare, romelic Sem-
cirebuli raodenobiT Rebulobs sinaTles, foTlebi uyviTldeba, xolo Semdeg ewyeba 
cvena. msgavs movlenas bunebaSi adgili aqvs, roca sezonuri cvlilebis gamo mcirdeba 
dRis xangrZlivoba da mcenares uyviTldeba foTlebi Semodgomaze, xolo Semdeg ki scviva.

daasaxele: foTolcvena
jgufuri aqtivoba:

jgufuri muSaobisas jgufis Sefasebis sqema qulebi

jgufis yvela wevrs Seaqvs wvlili davalebisaTvis Tavis garTmevis procesSi 0-1

jgufis wevrebi usmenen erTmaneTs da icaven rigiTobas 0-1

ucvlian erTmaneTs ideebsa da informacias 0-1

jgufis wevrebi mxolod sakiTxis irgvliv muSaoben 0-1

jgufis wevrebi kargad TanamSromloben (arc erTi ar warmarTavs diskusias, azris 
gamoxatvis Tanabari pirobebia Seqmnili) 0-1

jgufis wevrebi sagnobrivad marTebulad arTmeven Tavs davalebas 0-1

naSromis prezentaciisas warmoaCenen namuSevris mTavar ideebs 0-1

arTmeven Tavs kritikul SekiTxvebs 0-1

prezentaciis dros icaven drois limits 0-1

saWiroebis SemTxvevaSi qmnian da iyeneben saganTa Soris kavSirs 0-1
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moswavlis TviTSefasebis sqema

CarTuloba ar/ver vmonawileobdi. 

nawilobriv vmonawileobdi.

aqtiurad vmonawileobdi.

TanamSromloba

ar vusmendi jgufis wevrebs.

ar viTvaliswinebdi sxvis azrs.

viqceodi araorganizebulad.

zogjer ar vusmendi jgufis  wevrebs. 

yovelTvis ar viTvaliswinebdi sxvis azrs.

nawilobriv varRvevdi jgufuri muSaobis wesebs.

yovelTvis vusmendi jgufis wevrebs.

viTvaliswinebdi sxvis azrs.  

srulad vicavdi jgufuri muSaobis wesebs.

sakiTxis codna

ar/ver gamovavline. 

xarvezebiT gamovavline.

srulad gamovavline.

gakveTili 14

(gakveTils eTmoba 2 sT.)

Tema: ekosistema
gakveTilis saTauri: tenianoba

gaixsene:
•	 cercvelas aqvs Rrma fesvi, rom 29 metrze amoiRos wyali.
•	 foTlebi gadaqceulia eklebad, magaliTad, kaqtusi.
•	 aqlems aqvs kuzi, romelSic agrovebs cxims da saWiroebis SemTxvevaSi iyenebs mas 

rogorc wylis marags. 
aqtivoba:
a. individualuri samuSao.
b. gansxvavdebian.
g. axdens.
d. moswavle atarebs cdas maswavlebelTan erTad or sacdel nakveTze, romelTagan 

erTi kargad aris ganaTebuli, xolo meore CrdilSi imyofeba. zomavs temperaturas 
miwis zedapiridan erTi metris manZilze da miwis zedapirTan. miRebuli monacemebi Sea-
qvs rveulSi mis mierve daxazul cxrilSi. adarebs dakvirvebis Sedegebs, poulobs maT 
Soris gansxvavebas da aRniSnavs, romel nakveTze naxa ufro meti cocxali organizmi. 
gamoaqvs daskvna, Tu ra gavlena aqvs sinaTles ekosistemis cocxali organizmebisTvis. 
gamoTqvams varauds wylis mniSvnelobasTan dakavSirebiT da TviTon gegmavs cdas Tavisi 
varaudis Sesamowmeblad. 

upasuxe:
1.	 wyali, sinaTle, temperatura.
2.	 mze.
3.	 cocxali organizmebis dReRamur da sezonur aqtivobaze. 
4.	 Semodgomaze mcenareebi aneleben zrdas da iwyeba foTolcvena. cxovelebi imar-

ageben sakvebs, ewyebaT ganguri da axasiaTebT migracia.
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5.	 temperatura gavlenas axdens mcenareebisa da cxovelebis gavrcelebasa da maT si-
cocxlisunarianobaze. mcenareebi metad arian damokidebuli temperaturis cvlilebaze. 

6.	 Tbilsisxliani da civsisxliani organizmebi.
7.	 tenianoba ganisazRvreba wylis orTqlis SemcvelobiT haerSi. 
8.	 maRali tenianobis pirobebSi, magaliTad, tropikebSi organizmebs wylis naklebi 

danakargi aqvT.
9. eklebad gadaqceuli foTlebi.

gakveTili 15-16

Tema: ekosistema
gakveTilis saTauri: saqarTvelos tipobrivi ekosistemebi

davalebis pasuxebi:

upasuxe:
1.	 saxeobas, romelic erT konkretul adgilas binadrobs da sxvagan ar aris gavcele-

buli, ewodeba endemuri saxeoba.
2.	 kavkasiuri muxa, kowaxuri, Sindi, wablis xe.
3. mura daTvi, kavkasiuri focxveri, ruxi mgeli, keTilSobili iremi.
4.	 tyis, alpuri tbebis, velis, mdelos, Waobis, naxevarudabnos, udabnos.
5.	 mxolod javaxeTis platoze.

gakveTili 17-18

Tema: ekosistema
gakveTilis saTauri: mTisa da baris tyeebi

davalebis pasuxebi:

ifiqre da imsjele:
saqarTvelos mTebiT mdidari kuTxeebia: svaneTi, raWa-leCxumi, xevsureTi, mTa-TuSe-

Ti da sxva.
aqtivoba 1: individualuri samuSao.
upasuxe 1:
1.	 floris warmomadgenlebi: kavkasiuri muxa, wablis xe, kowaxuri, Sindi, xolo fau-

nidan gvxvdeba: ruxi mgeli, tura, mela, mura daTvi, kavkasiuri focxveri.
2.	 foTlovani, wiwvovani da Sereuli.
3. imitom, rom mTis tyeebSi mravalferovania mcenareTa samyaro.
4. saqarTvelos baris tyeebis didi nawili warmodgenilia kolxuri teniani tyeebis 

ekosistemebiT, romelic damaxasiaTebelia dasavleT saqarTvelos regionisTvis.
5. baris tyeebisTvis damaxasiaTebelia Tbili da teniani klimati. aq gvxvdeba lafani, 

muryani, wyavi, Sqeri, bza.
6. mTian adgilas mdebare nebismier tyes ewodeba mTis tye.
7. 97%-s.

gakveTili 19-20

Tema: ekosistema
gakveTilis saTauri: Walis tyeebi
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davalebis pasuxebi:

upasuxe:
1.	 Walis tyeebi mdinaris napiras gaSenebuli tyeebia. aq gvxvdeba Tela, tirifi, 

broweuli, qacvi, kowaxuri.
2. yvelgan, sadac mdinarea.
3. lelianis kata, maCvi, fuRu, kverna.
			 

gakveTili 21

(gakveTils eTmoba 2 sT.)

Tema: ekosistema
gakveTilis saTauri: mTisa da mdelos ekosistemebi

davalebis pasuxebi:
upasuxe:
1.	 54%.
2.	 mTis ekosistemuri Taviseburebebi damokidebulia simaRleze, reliefze da garSe-

mo arsebul wylebze.
3.	 amindis mkveTri cvlileba da organizmTa msgavsi saxeobebi.
4. tanbrecili xeebi, deka, Sxerisa da Rvias garTxmuli buCqnarebi, maRalbalaxeuloba.
5.	 wyali, tye, samkurnalo mcenareuloba, sasargeblo wiaRiseuli, mineraluri wyle-

bi da rekreaciuli zonebi.

gakveTili 22

(gakveTils eTmoba 2 sT.)

Tema: ekosistema
gakveTilis saTauri: mdelos ekosistemebi

davalebis pasuxebi:

upasuxe:
1.	 mTis (subalpuri, alpuri) da baris.
2.	 subalpuri mdeloebi zRvis donidan 1800-2300 m-ze gvxvdeba, alpuri ki _  

2300 m-dan 3100 m-mde.
3.	 alpur mdeloebze hava mkacria da Tovli zogjer zafxulSic gvxvdeba. 	
4. isini Seguebulebi arian Tovlisa da xangrZlivi zamTris pirobebs. aq gvxvdeba 

kavkasiuri jixvi, niamori, arCvi, zolebiani da kldis xvliki, roWo, SurTxi, svavi, bat-
kanZeri.

5. ara.

gakveTili 23

(gakveTils eTmoba 2 sT.)

Tema: ekosistema
gakveTilis saTauri: zRvis ekosistema

davalebis pasuxebi:

ifiqre da imsjele:
Sav zRvaSi binadrobs sxvadasxva saxeobis delfini: zRvis Rori, afanino da TeTrgver-

da.
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upasuxe:
1.	 Savi zRva.
2. mlaSe wyalSi arsebobas.
3. yvelaze metad gavrcelebulia uxerxemloebi, moluskebi, kibosnairebi.
4. mwvane da wiTeli wyalmcenareebi.
5. 300-ze meti saxeobis frinveli, maT Soris 200-mde gadamfreni.

gakveTili 24

(gakveTils eTmoba 2 sT.)

Tema: ekosistema
gakveTilis saTauri: xelovnuri ekosistemebi

davalebis pasuxebi:

aqtivoba:
eqsperimenti: udabnos xelovnuri ekosistemis Seqmna.
ifiqre da imsjele:
1. udabnos xelovnurad Seqmnil ekosistemaSi vaTavsebT kaqtussa da begonias da ar 

vusxamT wyals. kviris bolos begonia daiwyebs Wknobas, xolo kaqtusi ganagrZobs zrdas. 
Tu Cven am mcenareebs yoveldRe davusxamdiT wyals, maSin begonia gaixarebda, xolo kaq-
tusi daWkneboda.

2.	 moswavleebi saxlSi qmnian akvariumis xelovnur ekosistemas.

gakveTili 25

(gakveTils eTmoba 2 sT.)

Tema: ekosistema
gakveTilis saTauri:  rogor ikvebebian organizmebi

davalebis pasuxebi:

gaixsene 1:
ekosistemis cocxali komponentebi: cxovelebi, mcenareebi, sokoebi, baqteriebi.
gaixsene 2:
mcenareebi sakveb nivTierebebs warmoqmnian fotosinTezis procesiT. mcenares amis-

aTvis sWirdeba mzis sinaTle, naxSirorJangi, wyali da mwvane pigmenti qlorofili.
aqtivoba:
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upasuxe:

1.	 glukoza fotosinTezis procesSi warmoiqmneba wylisa da naxSirorJangisgan. 
2. saxameblad.
3.	 fotosinTezis erT-erTi ZiriTadi faqtoria pigmenti qlorofili. 
4.	 fotosinTezis procesSi xdeba naxSirorJangis STanTqma da Jangbadis gamoyofa.
5.	 fotosinTezi mimdinareobs dRisiT.
6.	 fotosinTezisTvis aucilebeli faqtorebia: mzis sinaTle, wyali, naxSirorJangi, 

qlorofili. 

gakveTili 26-27

(gakveTils eTmoba 2 sT.)

Tema: ekosistema
gakveTilis saTauri: mcenare da fotosinTezi

davalebis pasuxebi:

aqtivoba 1:  foTlis mier Jangbadis gamoyofa
moswavle akvirdeba wylis mcenare elodeas cdis pirobis mixedviT. mocemul cda-

Si elodeadan gamoiyofa airis buStukebi. cnobilia, rom Jangbadi xels uwyobs wvas da 
sinjarasTan mitanisas anTebuli kvari kaSkaSa aliT aaldeba. marTlac, klasi advilad 
darwmundeba, rom gamoyofili airi Jangbadia. 

aqtivoba 2:  sinaTlis aucileblobaze dakvirveba

fotosinTezi mxolod mzis sinaTleze mimdinareobs. mocemuli cdis pirobis mixed-
viT moswavleebi oTaxis mcenares qoTniT aTavseben gamWvirvale xufis qveS da atareben 
cdas, romelic adasturebs, rom fotosinTezi mxolod sinaTleze warimarTeba. 

aqtivoba 3:  mcenareSi sinaTleze saxameblis warmoqmna

mocemuli cdis pirobis mixedviT moswavleebi atareben cdas, romliTac isini adas-
tureben foTolSi saxameblis arsebobas. 

aqtivoba 4:  qlorofilis aucileblobaze dakvirveba

mocemuli pirobis Tanaxmad, moswavleebi atareben dakvirvebas WrelfoTola nem-
siwveraze, romlis mwvane foTlebs kideebze arSiasaviT TeTri zoli aqvT. dakvirvebis 
Sedegad moswavleebi rwmundebian, rom fotosinTezi mxolod foTlis mwvane nawilebSi 
mimdinareobs, anu misTvis aucilebelia mwvane pigmenti qlorofili. 

aqtivoba 5:  naxSirorJangis aucileblobaze dakvirveba

moswavleebi atareben dakvirvebas, romliTac rwmundebian, rom naxSirorJangis arse-
boba aucilebelia mcenareSi fotosinTezis warmarTvisTvis. 

gakveTili 28-30

Tema: ekosistema
gakveTilis saTauri: kvebiTi kavSirebi

davalebis pasuxebi:

upasuxe:
1.	 kalmaxis Wamisas adamiani mesame rigis momxmarebeli gamodis, radgan kalmaxi nairm-

Wamelia. 
2.	 kalmaxi kvebiT jaWvSi mesame rgolia. 
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3.	 wina ori pirobidan SegviZlia vivaraudoT, rom kalmaxi mtacebelia. 
4.	 adamiani kvebiT jaWvSi yovelTvis bolo rgolia, radgan igi ar aris sxva cocxali 

organizmebis sakvebi.

aqtivoba 1:

kvebiTi jaWvis modelis Seqmna
moswavleebi ixseneben cnobil leqss ,,Txa da venaxi“. leqsSi mwarmoebelia vazi, momx-

marebelia Txa da mgeli, xolo damSleli _ leqsSi naxsenebi miwaSi mcxovrebi baqteriebi.
aqtivoba 2: individualuri samuSao

gakveTili 31-32

Tema: Seguebulobis mniSvneloba organizmebisTvis
gakveTilis saTauri: II Tavis Semajamebeli savarjiSoebi

Sefasebis sqema

# 1 2 3 4 5 6 7 8 9 10 11 12 jamuri 
qula

qula 1 1 1 1 1 2 7 3 2 2 2 2 25

moswavlis 
qula

Sefasebis sqema Semajamebeli savarjiSoebisTvis

davalebis 
#

0 qula 1 qula 2 qula 

1_5 ver pasuxobs sworad. pasuxobs sworad.

6 ver asaxelebs romelia 
zedmeti.

asaxelebs romelia zedmeti, 
magram ver asabuTebs ratom.

orive kiTxvas pasuxobs 
sworad.

7 ver asaxelebs verc erT 
gamomwvev ekologiur 
faqtors.

sworad dasaxelebuli TiTo faqtori 1 qula (maqsimalu-
ri _ 7 qula).

8 ver svams sworad verc 
erT gamotovebul sity-
vas.

svams sworad yvela sityvas (maqsimaluri _ 3 qula)

9 ver asaxelebs fotosin-
Tezis or umniSvnelo-
vanes rols.

asaxelebs fotosinTezis 
or umniSvnelovanes rols, 
magram ver gansazRvravs maT 
mniSvnelobas.

kiTxvas srulyofilad 
pasuxobs.

10 ver pasuxobs sworad 
kiTxvas.

sworad pasuxobs kiTxvas, 
magram ver asabuTebs ratom.

kiTxvas srulyofilad 
pasuxobs.

11 ver pasuxobs Tu romel 
rgols ikavebs soko kve-
biT jaWvSi.

asaxelebs Tu romel rgols 
qmnis soko kvebiT jaWvSi, 
magram ver asaxelebs sxva 
organizmebs, romlebic igive 
rgols qmnian.

kiTxvas srulyofilad 
pasuxobs.
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12 ver pasuxobs ras ga-
moiwvevs ekosistemidan 
damSlelebis gaqroba.

nawilobriv pasuxobs kiTxvas. kiTxvas srulyofilad 
pasuxobs.

savarjiSoebis pasuxebi:

1. g) kunZuli; 
2. g) mwvane mcenareebi; 
3. b) dRis xangrZlivobis Semcirebaze; 
4. g) ekosistema; 
5. g) balaxi  kalia  bayayi  gveli  bu; 
6. zedmetia wyalsacavi, radgan igi xelovnur ekosistemas warmoadgens, danarCeni bune-
brivi ekosistemebia.

7. 

ekosistemaSi momxdari movlenebi
maTi gamomwvevi ekologiuri       

faqtorebi

mglebis mier irmebis didi raodenobiT ganadgureba bioturi

gvalvebis gamo mcenareebis gaxmoba abioturi

kokispiruli wvimebis gamo mdinaris adideba  da Walis 
tyeebis datborva

abioturi

qarxnebis mier sawarmoo narCenebis mdinareSi CaSveba, 
rac iwvevs mdinareSi cocxali organizmebis daRupvas

anTropogenuri

mTis ferdobze tyis safaris gaCxvis Sedegad  mewyeris 
warmoqmna

anTropogenuri

paraziti mwerebis mier tyeSi xeebis ganadgureba bioturi

gzis mSeneblobis gamo xemcenareebis gaCexva anTropogenuri

8. mzis sinaTle, qlorofili, naxSirorJangi, wyali, mwarmoeblebi, momxmareblebi.
9. 1. fotosinTezis Sedegad mcenareebi warmoqmnian sakvebs, romliTac ikvebebian Tavad 
da dedamiwaze arsebuli yvela cocxali organizmi. 2. fotosinTezis Sedegad atmos-
feroSi gamoiyofa Jangbadi, romliTac sunTqavs yvela cocxali organizmi.
10. yvelaze metad mwarmoeblebis (mwvane mcenareebis) amovardna gamoiwvevs ekosistemis 
rRvevas, radgan mwarmoeblebi ekosistemaSi warmoqmnian sakvebs da energias, romliTac 
uzrunvelyofen sakuTar Tavs da ekosistemis yvela komponents.
11. suraTze naCvenebi soko kvebiT jaWvSi aris damSleli. kvebiT jaWvSi damSlelebs war-
moadgens baqteriebi, Wiebi, moluskebi da sxva organizmebi.
12. damSlelebi ekosistemaSi ikvebebian mkvdari cxovelebiTa da mcenareebis nawi
lebiT. kvebis procesSi isini Slian da gardaqmnian nivTierebebs mineralur marilebad. 
damSlelebi ekosistemaSi sanitrebs warmoadgenen. isini asufTaveben ekosistemas mkvdari 
organizmebis narCenebisgan.
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Tavi 3. mzis sistema

gakveTili 33

(gakveTils eTmoba 2 sT.)

Tema: mzis sistema
gakveTilis saTauri: kosmosis Seswavla

davalebis pasuxebi:

ifiqre da imsjele 1:
qalaqgareT haeri sufTaa, amitom iq ca carskvlavebiT gadaWedilia da gveCveneba, 

rom isini ufro metad kaSkaSeben. did qalaqebSi ki atmosfero dabinZurebulia, amitom 
gveCveneba, rom varskvlavebi naklebad kaSkaSeben.

ifiqre da imsjele 2:
1.	 maRal mTaSi haeri sufTa da gamWvirvalea, rac teleskopebisTvis xedvis karg 

pirobebs qmnis. 
2.	 kosmosSi maRalia radiacia da skafandri icavs kosmonavtebs dazianebisagan.
3. bevrad ufro gaumjobesebuli kosmosuri xomaldebiT, sainformacio teqnolo-

giebiTa da optikuri xelsawyoebiT.

upasuxe:
1.	 italielma mecnierma galileo galileim.
2.	 observatoriebidan.
3.	 Zlieri Tanamedrove teleskopebi, kosmosuri xomaldebi, astronavtebis mier Ria 

kosmosSi Catarebuli kvlevebi, xelovnuri Tanamgzavrebi, kosmosuri sadgurebi.

aqtivoba 1, 2:  individualuri samuSao.

jgufuri samuSao (proeqti):

jgufuri muSaobisas jgufis Sefasebis sqema qulebi

jgufis yvela wevrs Seaqvs wvlili davalebisaTvis Tavis garTmevis procesSi 0-1

jgufis wevrebi usmenen erTmaneTs da icaven rigiTobas 0-1

ucvlian erTmaneTs ideebsa da informacias 0-1

jgufis wevrebi mxolod sakiTxis irgvliv muSaoben 0-1

jgufis wevrebi kargad TanamSromloben (arc erTi ar warmarTavs diskusias, azris 
gamoxatvis Tanabari pirobebia Seqmnili) 0-1

jgufis wevrebi sagnobrivad marTebulad arTmeven Tavs davalebas 0-1

naSromis prezentaciisas warmoaCenen namuSevris mTavar ideebs 0-1

arTmeven Tavs kritikul SekiTxvebs 0-1

prezentaciis dros icaven drois limits 0-1

saWiroebis SemTxvevaSi qmnian da iyeneben saganTa Soris kavSirs 0-1
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moswavlis TviTSefasebis sqema

CarTuloba

ar/ver vmonawileobdi.

nawilobriv vmonawileobdi.

aqtiurad vmonawileobdi.

TanamSromloba

ar vusmendi jgufis wevrebs.

ar viTvaliswinebdi sxvis azrs.

viqceodi araorganizebulad.

zogjer ar vusmendi jgufis  wevrebs. 

yovelTvis ar viTvaliswinebdi sxvis azrs.

nawilobriv varRvevdi jgufuri muSaobis wesebs.

yovelTvis vusmendi jgufis wevrebs.

viTvaliswinebdi sxvis azrs.  

srulad vicavdi jgufuri muSaobis wesebs.

sakiTxis codna

ar/ver gamovavline. 

xarvezebiT gamovavline.

srulad gamovavline.

gakveTili 34

(gakveTils eTmoba 2 sT.)

Tema: mzis sistema
gakveTilis saTauri: varskvlavebi Cven irgvliv

davalebis pasuxebi:

aqtivoba 1:
a. beTelheize 1000-jer didia mzeze.
b. TeTri juja varskvlavi 100-jer mcirea mzeze.
aqtivoba 2, 3: individualuri samuSao.
upasuxe 2:
1.	 sferosebri formis ciur sxeuls, romelic siTbosa da sinaTles asxivebs.
2.	 axlomdebare varskvlavTa jgufi.
3.	 didi da patara daTvis Tanavarskvlavedi, Rriankali, saswori, lomi, Txis rqa, 

Tevzebi, pegasi da a.S.
4.	 narinjisferi da wiTeli _ civi varskvlebi, cisferi da TeTri _ mxurvale.
5.	 dedamiwidan daSorebs gamo.

gakveTili 35-36

(gakveTils eTmoba 2 sT.)

Tema: mzis sistema
gakveTilis saTauri: mze da galaqtika
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davalebis pasuxebi:

gaixsene:
•	 siTbosa da sinaTlis saxiT. 
•	 arc erT ciur sxeuls sakuTari energia ara aqvs. 

upasuxe 1:
1.	 mravalricxovan varskvlavTa jgufs galaqtika ewodeba.
2.	 mzis garSemo moZravi planetebi, maTi Tanamgzavrebi, asteroidebi, kometebi da 

meteorebi warmoqmnian mzis sistemas.
3.	 galaqtikebi masSi Semavali planetebiT, TanamgzavrebiT, asteroidebiT, kome-

tebiT, meteorebiT kosmoss anu samyaros qmnis.
4.	 planeta sferoseburi formis ciuri sxeulia, romelic mzis garSemo orbitaze 

brunavs. planetas sakuTari energia ar gaaCnia. igi siTbosa da sinaTles ver asxivebs.
5.	 Sida planetebia: merkuri, venera, dedamiwa da marsi. gare planetebia: iupiteri, 

saturni, urani da neptuni.
6.	 Sida planetebi ufo axlosaa ganlagebuli mzesTan da isini yvela myari plan-

etebia. Sedgeba qvisa da liTonisagan. gare planetebi ufro Sorsaa ganlagebuli mzidan, 
isini gazisa da siTxisagan Sedgeba.

ifiqre da imsjele:
dedamiwa kosmosidan Cans cisfrad imitom, rom misi zedapiris 2/3 uWiravs msoflio 

okeanes.

aqtivoba:
individualuri samuSao.

upasuxe 2:
1.	 merkuri
2.	 venera, radgan igi mzesTan axlos mdebareobs da garda amisa, mis garSemo arsebu-

li atmosfero naxSirorJangisagan Sedgeba.
3.	 mzis sistemis planetebidan Tanamgzavri ar gaaCnia merkursa da veneras.
4.	 igi yvelaze cxeli planetaa da sxva planetebisgan gansxvavebiT aRmosavleTidan 

dasavleTisken brunavs.
5.	 merkuri da venera yvelaze cxeli planetebia mzis sistemaSi, maT ar gaaCniaT Ta-

namgzavrebi, orive myari planetaa da maTi zedapiri dafarulia mravalricxovani gigan-
turi kraterebiT.

6.	 mxolod dedamiwazea sicocxle.
7.	 dedamiwis mzidan daSorebis gamo (149,6 mln kilometri) atmosferos temperatura 

15 gradusia, dedamiwaze aris wyali da atmosfero, romelic Jangbads Seicavs. 
8. orive myari planetaa, oriveze gamoxatulia weliwadis oTxive dro, orives gaaCnia 

bunebrivi Tanamgzavrebi.
9.	 marsi yvelaze maRali planetaa mzis sistemaSi. masze aris mTa olimpi, romelis 

simaRle 28 km-ia.
10.	dedamiwaze sicocxle SeuZlebeli iqneboda. ufro axlos mdebareobis gamo dedami-

waze temperatura maRali iqneboda da cocxali organizmebi daiwvebodnen, xolo Sors 
mdebareobis gamo _ dabali da gaiyinebodnen.

11.	iupiteri.
12.	mis garSemo ganlagebulia rgolTa sistema, romelic yinulisa da qvisagan Sedgeba.
13.	iupiteri da saturni mzis sistemaSi yvelaze didi planetebia, orive gazisebri 

planetaa da myari zedapiri ar gaaCniaT, orive gare planatebs miekuTvneba, orives gaaCnia 
garSemo rgolTa sisitema, oRond iupiteris rgolebi ufro msubuqia, vidre saturnis. 
orives gaaCnia mravalricxovani bunebrivi Tanamgzavri.

14.	iupiteris zedapirze boboqrobs Zlieri qariSxlebi. aseT qariSxals warmoadgens 
didi wiTeli laqa, romelic 300 welia boboqrobs.

15.	uranis brunvis RerZi daxrilia. mecnierebis azriT, es gamoiwvia uranTan sxva ci-
uri sxeulis dajaxebam.
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16.	urani da neptuni mzidan yvelaze daSorebuli planetebia,amitom orives zeda-
pirze Zalian dabalia temperatura, orive gazobrivi planetaa da gaaCniaT bunebrivi 
Tanamgzavrebi.

gakveTili 37-38

(gakveTils eTmoba 2 sT.)

Tema: mzis sistema
gakveTilis saTauri: mTvare

davalebis pasuxebi:

ifiqre da imsjele:
bunebrivia Tanamgzavri, romelic bunebrivad aris warmoqmnili kosmosSi da planetis 

garSemo orbitaze brunavs.  magaliTad, dedamiwis bunebrivi Tanamgzavria mTvare.
aqtivoba: individualuri samuSao.

upasuxe:

1.	 mTvare dedamiwis bunebrivi Tanamgzavria, radgan igi masze gacilebiT pataraa  
4-jer da misi warmoqmna moxda bunebrivad, samyaroSi momxdari dajaxebis Sedegad. igi 
dedamiwis garSemo moZraobs orbitaze da gadaadgilebisas mas Tan dahyveba.

2.	 radgan mTvareze mizidulobis Zala 6-jer naklebia dedamiwasTan SedarebiT, ami-
tom mTvareze sxeulis wona 6-jer naklebi iqneba da 42:6=7kg-is toli iqneba.

3.	 ara, radgan bgeriTi talRebi mxolod haerSi vrceldeba, xolo mTvareze atmos-
fero ar aris, amitom mTvareze mudmivad siCume da siwynarea.

gakveTili 39

(gakveTils eTmoba 2 sT.)

Tema: mzis sistema
gakveTilis saTauri: mzis da mTvaris dabneleba

gakveTilis gegma:

gakveTilis 
Tema

mzis da mTvaris dabneleba

gakveTilis 
mniSvneloba

moswavleebi ecnobian mzisa da mTvaris dabnelebis gamomwvev mize-
zebs, adgenen, Tu rodis aqvs adgili mzis srul an nawilobriv dab-
nelebas. adareben erTmneTTan mzisa da mTvaris dabnelebas da adgenen 
maT Soris gansxvavebas. moswavleebi qmnian mTvarisa da mzis dabnelebis 
modelebs.

gakveTilis 
miznebi da 
Sedegebi

bun. V.6. moswavlem unda SeZlos mzis sistemis, zogierTi kosmosu-
ri sxeulis aRwera da maTi dakavSireba advilad dakvirvebad astrono-
miul movlenebTan.

Sedegi TvalsaCinoa, Tu moswavle:
•	 iyenebs modelebs,aRwers dedamiwisa da sxva planetebis gan-

lagebasa da moZraobas mzis sistemaSi;
•	 qmnis mzis da mTvaris dabnelebis modelebs da msjelobs dab-

nelebis gamomwvev mizezebze;
moswavleebs uviTardebaT Semdegi unar-Cvevebi: aRwera, dakvirveba, 

analizi, daskvnis gamotana.
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winaswari 
codna

moswavlebma ician, Tu ra aris samyaro, galaqtika, mze, mTvare, 
mzis sistemis plnetebi da Tanamgzavrebi. rogor moZraoben planetebi 
mzis garSemo da rogor moZraobs mTvare dedamiwis garSemo.

Sefasebis 
sagani da 
procedurebi

moswavleebi Sefasdebian winaswar SemuSavebuli Sefasebis rubrike-
biT: saklaso aqtivobaSi gamoyenebuli iqneba rogorc gamsazRvreli, 
ise ganmaviTarebeli Sefaseba.

saswavlo 
masala da 
teqnikuri 
resursebi

ZiriTadi da  damxmare saxelmZRvanelo, kompiuteri, proeqtori, 
atlasebi, globusi, fanari, patara burTi

gakveTilis 
msvleloba

1. provocireba, gonebrivi ieriSi (5 wT + 5 wT video)
maswavlebeli sTxovs moswavleebs, gamoTqvan varaudi, SeuZliaT 

Tu ara mecnierebs winaswar icodnen mzisa da mTvaris mosalodneli 
dabnelebis Sesaxeb. igi sTxovs yvela moswavles dafaze daafiqsiron 
`ki an ara” pozicia da daasabuTon mizezi. amis Semdeg maswavlebeli 
frontaluri gamokiTxviT aaqtiurebs winare codnas. Semdeg ki uCven-
ebs qvemoT miTiTebul videos ganxilul Temaze. videos naxvis Semdeg 
moswavleebi msjeloben da gamoaqvT daskvnebi. 

https://www.youtube.com/watch?v=JybXE7hXpZA (vaTargmnino )

2. frontaluri gamokiTxva, winare codnis gaaqtiureba (7-10 wT.)
ra aris samyaro? risgan Sedgeba igi? ra aris galaqtika? mzis 

sistema? romeli ciuri sxeulebi Sedis mzis sistemaSi? ra aris pla-
neta? romeli planetebi moZraoben mzis garSemo? rogor moZraoben 
isini? rogor moZraobs mTvare mzis garSemo?

3. minileqcia _ prezentaciis saSualebiT (5-7 wT.)

4. muSaoba jgufebSi (15 wT.)
bavSvebi muSaoben jgufebSi: 
•	 globusis, fanrisa da patara burTis meSveobiT warmoadgenen 

mzis da mTvaris dabnelebis modelebs. xsnian, modelis romeli 
elementi Seesabameba dabnelebaSi monawile ciur  sxeuls: glo-
busi-dedamiwa, fanari-mze, patara burTi-mTvare.

•	 msjeloben da xsnian, Tu ratom ar SegviZlia  erTdroulad 
dedamiwis orive naxevarsferoSi davakvirdeT  mzis dabnelebas.

•	 adareben erTmaneTs mzisa da mTvaris dabnelebas. pouloben maT 
Soris msgavsebasa da gansxvavebas.

5. Sefaseba (3 wT.)

6. saSinao davaleba (2 wT.)

davalebis pasuxebi:

ifiqre da imsjele 1:

roca saqarTveloSi mzis dabnelebas vakvirdebiT, imavdroulad iaponaSi amas ver 
dainaxaven.

ifiqre da imsjele 2:

roca aRmosavleTSi mcxovrebi adamianebi mzis dabnelebas akvirdebian, dasavleTSi 
mcxovrebni amas ver gaakeTeben, imitom, rom iq Ramea.
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upasuxe:

1.	 roca mze, dedamiwa da mTvare erT swor xazze ganlagdeba da mTvare aRmoCndeba 
dedamiwasa da mzes Soris.

2.	 rodesac mzis dabnelebisas damkvirvebeli imyofeba dedamiwaze mTvaris mier war-
moqmnil CrdilSi, maSin is akvirdeba mzis srul dabnelebas. xolo, rodesac damkvir-
vebeli mzis dabnelebisas aRmoCndeba naxevarCrdilSi, maSin is nawilobriv dabnelebas 
adevnebs Tvals.

3.	 mTvaris dabneleba ufro didxans grZeldeba vidre mzis, radgan mze gacilebiT 
ufro didi ciuri sxeulia, amitom mis mier warmoqmnili Crdili, romelic faravs mTva-
res, ufro didia.

4.	 mTvaris dabnelebas SegviZlia davakvirdeT erTdroulad erT naxevarsferoSi, 
mzis dabneleba erT naxevarsferoSi yvelgan ar Cans, garda amisa, mTvaris dabneleba 
ufro didxans grZeldeba.

gakveTili 40

(gakveTils eTmoba 2 sT.)

Tema: mzis sistema
gakveTilis saTauri: mzis sistemis sxva ciuri sxeulebi

aqtivoba: individualuri samuSao, Tumca moswavles informacia agreTve SeuZlia 
moiZios saxelmZRvanelos 105-e gverdze miTiTebul internetbmulze.

davalebis pasuxebi:

aqtivoba:
individualuri samuSao.
upasuxe:
1.

ciuri sxeuli msgavseba gansxvaveba

asteroidi myaria, hyavT Tanamgzavrebi, moZ-
raoben mzis garSemo orbitaze

ara aqvs atmosfero

dedamiwa myaria, aqvs Tanamgzavri, moZraobs 
mzis garSemo orbitaze

aqvs atmosfero

2.	 kometa yinulisa da qvisgan Semdgari patara lodia. mas aqvs birTvi da ar moZ-
raobs orbitaze. kometas aqvs kudi, romelic anaTebs. kudi mzesTan miaxloebisas kome-
tis birTvis gadnobis Sedegad misi zedapiridan amofrqveuli gazia.

3.	 meteori dedamiwis atmosferoSi SeWrili mcire zomis myari kosmosuri sxeulia. 
didi siCqariT moZraobisas da atmosferosTan xaxunis gamo igi iwvis da dedamiwis zeda-
piramde ver aRwevs.

4.	 Camovardnili meteoriti dedamiwis zedapirze tovebs CaRrmavebul adgils, ro-
melsac krateri ewodeba.

5.	 meteori atmosferoSi SemoWrili mcire zomis kosmosuri sxeulia, romelic iwvis. 
meteoroti ki dedamiwis zedapirze Camovardnili meteoria, romelmac bolomde ver 
moaswro atmosferoSi dawva.

6.	 kosmosSi mimdinare nebismieri procesi metad sainteresoa mecnierebisTvis, garda 
amisa, am ciur sxeulebze dakvirveba mniSvnelovania dedamiwaze sicocxlis usafrTx-
oebisTvis, radgan Camovardnilma didi zomis asteroidebma da meteoritebma SeiZleba 
dedamiwaze sicocxle sul gaanadguron an didi ziani miayenon.
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gakveTili 41-42

Tema: mzis sistema
gakveTilis saTauri: III Tavis Semajamebeli savarjiSoebi

Sefasebis sqema

# 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 jamuri 
qula

qula 1 1 1 1 1 1 1 1 1 1 1 2 3 5 2 2 2 2 29

moswavlis 
qula

Sefasebis sqema Semajamebeli savarjiSoebisTvis

davalebis 
#

0 qula 1 qula 2 qula 

1_11 ver pasuxobs sworad. pasuxobs sworad.

12
ver asaxelebs, romelia 
zedmeti CamonaTvalTa 
mwkrivSi.

asaxelebs, romelia zedmeti 
CamonaTvalTa mwkrivSi, magram 
ver asabuTebs ratom.

orive kiTxvas pa-
suxobs sworad.

13
verc erT planetas ver 
uTiTebs risi RmerTia 
romaul miTologiaSi.

erTi swori pasuxi 0,5 qula (maqsimaluri _ 3 qula).

14
ver svams sworad verc 
erT gamotovebul sityvas.

sworad Casmuli TiTo gamotovebuli sityva 0,5 qula 
(maqsimaluri _ 5 qula).

15
ver pasuxobs adamianis 
mier kosmosis Seswavlis 
mniSvnelobaze.

mxolod nawilobriv pasuxobs 
adamianis mier kosmosis Seswav-
lis mniSvnelobaze.

kiTxvas srulyofi-
lad pasuxobs.

16
ver akavSirebs ciuri sxe-
ulis sidides mis mizidu-
lobis ZalasTan.

ver akavSirebs ciuri sxeu-
lis sidides mis mizidulobis 
ZalasTan, magram ver mohyavs 
magaliTi naswavli masalidan.

kiTxvas srulyofi-
lad pasuxobs.

17

ver pasuxobs, romel plan-
etazea weliwadi yvelaze 
xanmokle da yvelaze xan-
grZlivi.

pasuxobs kiTxvis pirvel naw-
ils, magram ver xsnis amis ga-
momwvev mizezs

kiTxvas srulyofi-
lad pasuxobs.

18
ver pasuxobs amocanaSi 
dasmul kiTxvas.

nawilobriv pasuxobs amocanaSi 
dasmul kiTxvas.

kiTxvas srulyofi-
lad pasuxobs.

savarjiSoebis pasuxebi:

SearCie swori pasuxi:
1. d) I, II, III;  
2. a) dedamiwa -- mzis sistema -- irmis naxtomi -- kosmosi;  
3. b) venera; 
4. g) veneraze;  
5. a) marsze;  
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6. d) urani;  
7. a) veneras;  
8. b) mizidulobis Zala;  
9. d) 8 kg; 
10. a) asteroidebi; 
11. b) marssa da iupiters Soris;  
12. zedmetia fobosi, radgan igi marsis Tanamgzavria, xolo sxva danarCeni _ mzis sistemis 
planetebi;

13.	

planetis dasaxele-
ba

Sesabamisi RmerTis saxeli romaul miTologiaSi

merkuri frTosani sandlebiT Semosili RmerTebis Sikriki

venera siyvarulis qalRmerTi

marsi omis RmerTi

iupiteri umaRlesi RmerTi

saturni miwaTmoqmedebis RmerTi

urani cis RmerTi

neptuni zRvis RmerTi

14. mTvare. dedamiwis garSemo. 28 dRe. kraterebiT. atmosfero, sicocxle. asteroidebi. 
kometebi. meteoriti. krateri. 
15. dedamiwa da Cveni mSobliuri mzis sistema samyaros nawilia, amitom kosmosSi mimdin-
are procesebi uSualod exeba dedamiwas da iq mcxovreb cocxal organizmebs. kosmosze 
dakvirvebis Sedegad adamiani Seiswavlis zRvis miqceva-moqcevas, mTvarisa da mzis dabne-
lebebs, prognozirebs amindis cvlilebas, Zlier qariSxalebs, sxvadasxva ciuri sxeulis 
zemoqmedebas dedamiwaze da sxva.
16. ciuri sxeulis sididis zrdasTan erTad izrdeba  misi miziduloba. magaliTad cno-
bilia, rom mTvare dedamiwaze zomiT 4-jer pataraa, amitom misi  mizidulobis Zala 
dedamiwasTan SedarebiT 6-jer naklebia.
17.  merkurze weliwadi yvelaze xanmoklea, xolo neptunze _ yvelaze xangrZlivi. wlis 
xangrZlivoba  damokidebulia mzidan planetis siSoreze. rac ufro axloa planeta mz-
esTan, miT ufro moklea misi orbita, amitom mas naklebi gza aqvs gasavleli.
18.  mTvaris zedapirze ar aris qari, ar modis wvima, amitom astronavtebis mier datove-
buli fexis anabeWdebi inaxeba milioni wlis ganmavlobaSi. amdenad, Sens mier datovebul 
kvals sxva astronavtebi an dedamiwidan mTvareze gaSvebuli xelovnuri Tanamgzavrebi 
aucileblad daafiqsireben.
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Tavi 4. moZraoba da traeqtoria

gakveTili 43

(gakveTils eTmoba 2 sT.)

Tema: moZraoba da traeqtoria
gakveTilis saTauri: moZraoba

davalebis pasuxebi:

upasuxe:
1. drois ganmavlobaSi sxeulis mdebareobis cvlilebas sivrceSi sxva sxeulebis 

mimarT ewodeba moZraoba.
2. sxeuls, romlis mimarTac ganixileba sxva sxeulis mdebareoba, aTvlis sxeuli 

ewodeba.
3.  pasuxi individualuria.
4.  pasuxi individualuria.

gakveTili 44-45

Tema: moZraoba da traeqtoria
gakveTilis saTauri: moZraobis traeqtoria. gavlili manZili

aqtivoba 1: individualuri samuSao.
aqtivoba 2:  
1. a) AB = 5 sm 5 mm; b) AB = 8 sm 5 mm, BC = 6 sm, CD = 4 sm 5 mm; 
2. AB rkalis gaswvriv gavlili manZilia 6 sm;  
3. Tbilisis teleanZis simaRlea 274 m. gamosaxe es manZili sm-Si, mm-Si. 
   274 m = 27400 sm = 274000 mm
4.

 

   2 km + 3 km + 1 km = 6 km = 6000 m

aqtivoba 3: individualuri samuSao. 

gakveTili 46-47

Tema: moZraoba da traeqtoria
gakveTilis saTauri: siCqare
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gakveTilis gegma

gakveTilis 
Tema

siCqare

gakveTilis 
mniSvneloba

moswavleebi ecnobian sxeulis siCqaris cnebas da misi gamoTvlis wess, 
siCqaris sxvadasxva erTeuls. moswavleebi swavloben  praqtikul situ-
aciebTan dakavSirebuli amocanebis amoxsnisas sxeulis siCqaris, gavlili 
manZilis an moZraobis drois gamoTvlas.

gakveTilis 
miznebi da 
Sedegebi

bun.V.4. moswavlem unda SeZlos sxeulis moZraobis traeqtoriis daxasi-
aTeba da mis siCqareze msjeloba. 

Sedegi TvalsaCinoa, Tu moswavle:

•	 gamoTvlis moZravi sxeulis siCqares da axasiaTebs mas, rogorc moZ-
raobis siswrafis maCvenebel fizikur sidides; 

•	 gamoTvlis moZravi sxeulis siCqares, gavlil manZils an moZraobis 
dros praqtikul situaciebTan dakavSirebuli amocanebis amoxsnisas; 

•	 msjelobs standartuli erTeulebis gamoyenebis aucileblobaze 
yoveldRiur cxovrebaSi. 

moswavleebs uviTardebaT Semdegi unar-Cvevebi: informaciis gacnoba, 
gageba da gamoyeneba, varaudis gamoTqma, aRwera, dakvirveba, analizi, das
kvnis gamotana.

winaswari 
codna

moswavleebma ician, Tu ras niSnavs sxeulis moZraoba, aTvlis sxeuli, 
sxeulis moZraobis traeqtoria, gavlili manZili da am sidideebis fardo-
biToba. moswavleebi zomaven sigrZes, iyeneben sigrZisa da drois Sualedis 
sxvadasxva erTeuls.

Sefasebis 
sagani da
procedurebi

moswavleebi Sefasdebian winaswar SemuSavebuli Sefasebis rubrikebiT: 
saklaso aqtivobaSi gamoyenebuli iqneba rogorc gamsazRvreli, ise ganmavi-
Tarebeli Sefaseba.

saswavlo 
masala da 
teqnikuri
resursebi

saxelmZRvanelo, kompiuteri, proeqtori.

gakveTilis 
msvleloba

1. provocireba (7 wT.) 
proeqtoris saSualebiT moswavleebi uyureben sxvadasxva moZrav sxeuls: 

lokokinas, moseirne adamians, doRis cxens da a.S. riT gansxvavdeba erT-
maneTisgan am sxeulebis moZraobebi? romeli ufro swrafad gaivlis erTnair 
manZilebs?

https://phet.colorado.edu/ka/simulation/legacy/moving-man

2. frontaluri gamokiTxva, winare codnis gaaqtiureba (7 wT.)
ra aris moZraoba? romel sxeuls ewodeba aTvlis sxeuli? ra aris sxeu-

lis moZraobis traeqtoria da gavlili manZili? manZilisa da drois sazom 
ra erTeulebs icnobT? ra kavSiria maT Soris?

3. minileqcia (10 wT.)
moswavleebi ecnobian siCqaris ganmartebas da fizikur azrs, formulasa 

da sxvadasxva ganzomilebas, sxeulis siCqaris codnis mniSvnelobas, siCqaris 
sazom xelsawyos. 

imisaTvis, rom vipovoT siCqare, saWiroa  drois raRac SualedSi sxeu-
lis mier gavlili manZili gavyoT drois am Sualedze.

siCqare = manZili : dro
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Tu manZils aRvniSnavT S-iT, drois Sualeds — t-Ti, siCqares — v-Ti, mi-
viRebT: v = S : t. sxeulis siCqare ewodeba sidides, romelic tolia gavlili 
manZilis fardobisa im drosTan, ra droSic es manZili gaiara. e.i. siCqare 
gviCvenebs drois erTeulSi gavlil manZils. siCqaris ZiriTadi erTeulia  
m/wm, anu siCqare, romlis drosac sxeuli 1 wm-Si   1 m-s gadis. sxeulis siCqa-
re SeiZleba gavzomoT sxva erTeulebSic: kilometr saaTebSi (km/sT.), kilo-
metr wuTebSi (km/wT.), santimetr wamebSi (sm/wm) da sxv.

4. individualuri samuSao (amocanis amoxsna) (10 wT.) 
moswavleebi ecnobian amocanis pirobas: manqanam 2 sT-Si gaiara 144 km. ra 

siCqariT moZraobda manqana? miRebuli pasuxi gamosaxeT m/wm-Si. moswavleebi 
weren mocemulobas da xsnian amocanas. samuSaos dasrulebis Semdeg erT-er-
Ti moswavle wers amoxsnas dafaze, mowmdeba siswore, gamoiTqmeba SeniSvnebi.

5. SeZenili codnis gamtkiceba (6 wT.)
moswavleebi ecnobian saxelmZRvaneloSi mocemul zogierTi sxeulis, cx-

ovelis, bgeris da sinaTlis siCqareebis cxrils. maswavleblis miTiTebiT 
gamosaxaven siCqareebs erTnair erTeulebSi da msjeloben, romelia yvelaze 
didi, yvelaze patara siCqare.

6. Sejameba (3 wT.) ra vicodi gakveTilis dawyebamde? ra gavige axali? 
ra iyo yvelaze metad saintereso? romeli aqtivoba momewona yvelaze 
Zalian?

7. saSinao davaleba (2 wT.)
paragrafis bolos mocemuli savarjiSo.

aqtivoba 1:  yvelaze patara siCqare aqvs lokokinas; yvelaze didi siCqare aqvs sinaT-
les.

aqtivoba 2:

1. 6 sm/wm niSnavs, rom 1 wm-Si gadis 6 sm-s. mis mier gavlili manZili tolia:
6 sm/wm . 3 wm = 18 sm.
2. 18 km/sT = 5 m/wm
   36 km/sT = 10 m/wm
3. 1800 km.
4. 240 000 km/sT siCqariT.
5. 28 wm.	

gakveTili 48

Tema: moZraoba da traeqtoria
gakveTilis saTauri: III Tavis Semajamebeli savarjiSoebi

Sefasebis sqema

# 1 2 3 4 5 jamuri qula

qula 1 1 1 2 2 7

moswavlis qula
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Sefasebis sqema Semajamebeli savarjiSoebisTvis

davalebis 
#

0 qula 1 qula 2 qula 

1_3 ver pasuxobs sworad pasuxobs sworad

4
SecdomiT pasuxobs amoca-
nas.

xvdeba amocanis amoxsnis gezs, 
magram ver axerxebs erTeulis 
swor gadayvanas

pasuxi sworia

5
ar icis gavlili manZilis 
gamoTvla

icis gavlili manZilis gamoT-
vla, magram ver axerxebs er-
Teulebis gadayvanas

pasuxi sworia

savarjiSoebis pasuxebi:

1. d) meqanikuri moZraoba.
2. g) gzis piras mdgomi xis mimarT;
3. b) metri (m);
4. burTi aisroles vertikalurad zeviT. asrolis wertilSi dabrunebisas mis mier 

gavlilma manZilma Seadgina 10 m. burTis asvlis simaRlea
a) 500 sm.
5. g) 50 m.
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Tavi 5. damuxtuli sxeulebis urTierTqmedeba

gakveTili 49

(gakveTils eTmoba 2 sT.)

Tema: damuxtuli sxeulebis urTierTqmedeba
gakveTilis saTauri: eleqtruli movlenebi

internetbmulebi: 
file:///C:/Users/user/Downloads/balloons-and-static-electricity_ka.html;
https://phet.colorado.edu/ka/offline-access

davalebis pasuxebi:

jgufuri samuSao:

jgufuri muSaobisas jgufis Sefasebis sqema qulebi

jgufis yvela wevrs Seaqvs wvlili davalebisaTvis Tavis garTmevis procesSi 0-1

jgufis wevrebi usmenen erTmaneTs da icaven rigiTobas 0-1

ucvlian erTmaneTs ideebsa da informacias 0-1

jgufis wevrebi mxolod sakiTxis irgvliv muSaoben 0-1
jgufis wevrebi kargad TanamSromloben (arc erTi ar warmarTavs diskusias, azris 
gamoxatvis Tanabari pirobebia Seqmnili) 0-1

jgufis wevrebi sagnobrivad marTebulad arTmeven Tavs davalebas 0-1

naSromis prezentaciisas warmoaCenen namuSevris mTavar ideebs 0-1

arTmeven Tavs kritikul SekiTxvebs 0-1

prezentaciis dros icaven drois limits 0-1

saWiroebis SemTxvevaSi qmnian da iyeneben saganTa Soris kavSirs 0-1

moswavlis TviTSefasebis sqema

CarTuloba

ar/ver vmonawileobdi. 

nawilobriv vmonawileobdi.

aqtiurad vmonawileobdi.

TanamSromloba

ar vusmendi jgufis wevrebs.

ar viTvaliswinebdi sxvis azrs.

viqceodi araorganizebulad.

zogjer ar vusmendi jgufis  wevrebs. 

yovelTvis ar viTvaliswinebdi sxvis azrs.

nawilobriv varRvevdi jgufuri muSaobis wesebs.

yovelTvis vusmendi jgufis wevrebs.

viTvaliswinebdi sxvis azrs.  

srulad vicavdi jgufuri muSaobis wesebs.

sakiTxis codna

ar/ver gamovavline. 

xarvezebiT gamovavline.

srulad gamovavline.
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ifiqre da imsjele 1:  
individualuri samuSao.
ifiqre da imsjele 2:
elva warmoiSoba imis gamo, rom atmosferoSi wvimis Rrublebsa da dedamiwis zeda-

pirs Soris xdeba eleqtruli ganmuxtva.
aqtivoba 1: individiualuri samuSao.
aqtivoba 2: a) A burTulas aqvs uaryofiTi muxti; b) A burTula ar aris damuxtuli; 

g) A burTulas aqvs uaryofiTi muxti.

gakveTilis gegma (50-51)

gakveTilis 
Tema

eleqtruli deni

gakveTilis 
mniSvneloba

moswavleebi swavloben eleqtrul wredSi denis arsebobis pirobebs da 
martivi eleqtruli wredis awyobas. moswavleebi ecnobian wredis Semadgene-
li komponentebis grafikul simboloebs da maT konkretul daniSnulebas.

gakveTilis 
miznebi da 
Sedegebi

bun.V. 5. moswavlem unda SeZlos damuxtuli sxeulebis urTierTqmedebis 
aRwera da martivi eleqtruli wredis awyoba.

Sedegi TvalsaCinoa, Tu moswavle:

•	 amoicnobs da aRwers eleqtruli wredis komponentebs (wyaro, gam-
tarebi, naTura, CamrTveli) da msjelobs maT daniSnulebaze; 

•	 martivi cdebiT aCvenebs, rom eleqtrul wredSi denis gasavlelad 
saWiroa wredi iyos Sekruli;  

moswavleebs uviTardebaT Semdegi unar-Cvevebi: informaciis gacno-
ba, gageba da gamoyeneba, varaudis gamoTqma, aRwera, dakvirveba, analizi, 
daskvnis gamotana.

winaswari 
codna

moswavleebma ician orgvari (dadebiTi da uaryofiTi) eleqtruli mux-
tis arseboba, sxeulis damuxtvis meTodebi, damuxtuli sxeulebis urT-
ierTqmedeba.

Sefasebis 
sagani da 
procedurebi

moswavleebi Sefasdebian winaswar SemuSavebuli Sefasebis rubrikebiT: 
saklaso aqtivobaSi gamoyenebuli iqneba rogorc gamsazRvreli, ise ganmavi-
Tarebeli Sefaseba

saswavlo 
masala da 
teqnikuri 
resursebi

saxelmZRvanelo, kompiuteri, proeqtori, Stativebi, abreSumis Zafze 
dakidebuli liTonis burTulebi, minis joxi da qaRaldi (ebonitis joxi 
da bambis qsovili an eleqtroskopuli manqana), plastmasissaxeluriani li-
Tonis Rero, denis wyaroebi, naTurebi, CamrTvelebi, eleqtruli zarebi, 
sadenebi.

gakveTilis 
msvleloba

1. provocireba. gonebrivi ieriSi (5 wT.)
ra aris eleqtruli deni? ra aris saWiro, rom miviRoT eleqtruli 

deni? ra miedineba eleqtruli denis dros? paralelurad proeqtoris sa-
SualebiT moswavleebi uyureben eleqtruli denis gamomuSavebisa da gamoy-
enebis amsaxvel kadrebs.

https://phet.colorado.edu/ka/offline-access
https://www.youtube.com/watch?v=2IHOmXbIeNk 

2. frontaluri gamokiTxva, winare codnis gaaqtiureba (5 wT.)
rogor SeiZleba davmuxtoT sxeulebi? ramdennairi muxti arsebobs? 

rogor vaCvenoT, rom qaRaldisa da minis xaxuniT minaze miRebuli muxti 
gansxvavdeba bambis qsovilisa da ebonitis xaxuniT miRebuli muxtisgan? 
rogor urTierTqmedeben damuxtuli sxeulebi?
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3. cda (10 wT.)
Stativze dakidebuli ori liTonis burTulidan imuxteba erT-erTi. 

plastmasis saxeluriani liTonis ReroTi gadaerTebis Semdeg burTulebi 
ganizidebian. moswavleebi akeTeben daskvnas: meore burTulac daimuxta ig-
ive niSniT _ liTonis Rerom muxti gaatara. cdis gameorebisas, minis ReroTi 
gadaerTebis dros, askvnian _ minis Rerom muxti ar gaatara. arsebobs ele-
qtruli muxtis gamtari nivTierebebi da nivTierebebi, romlebic muxts ar 
atareben _ izolatorebi. moswavleebi igeben eleqtruli denis ganmartebas.

4. minileqcia demonstrirebiT (5 wT.)
moswavleebi ecnobian eleqtrul wreds, wredSi denis arsebobis piro

bebs, wredis Semadgenel nawilebs da maT grafikul simboloebs.

5. jgufuri muSaoba (15 wT.)
bavSvebi muSaoben jgufebSi:
awyoben eleqtrul wreds saxelmZRvaneloSi mocemuli naxazis mixed-

viT. rTaven CamrTvels da akvirdebian naTuris naTebas. cvlian polusebs. 
akeTeben varaudis Caweras _ ainTeba eleqtruli naTura? varauds amowmeben 
cdiT. xazaven da awyoben analogiur sqemas eleqtruli zarisTvis. akvird-
ebian zaris moqmedebas. dakvirvebis Sedegebs weren rveulSi.

6. Sejameba (3 wT.) ra vicodi gakveTilis dawyebamde? ra gavige axali? ra 
iyo yvelaze metad saintereso? romeli aqtivoba momewona yvelaze Zalian?

7. saSinao davaleba (2 wT.)

aqtivoba: individualuri samuSao.

gakveTili 52

Tema: damuxtuli sxeulebis urTierTqmedeba
gakveTilis saTauri: IV Tavis Semajamebeli savarjiSoebi

Sefasebis sqema

# 1 2 3 4 5 6 jamuri qula

qula 1 1 1 1 1 1 6

moswavlis qula

Sefasebis sqema Semajamebeli savarjiSoebisTvis

davalebis # 0 qula 1 qula

1_6 ver pasuxobs sworad pasuxobs sworad

savarjiSoebis pasuxebi:

1. b) erTmaneTs ganizidaven;
2. a) erTmaneTs miizidaven;
3. g) oqro;
4. a) plastmasa;
5. g) denis wyaro;
6. b)
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Tavi 6. dedamiwis struqtura da qerqSi mimdinare procesebi

gakveTili 53-54

Tema: dedamiwis struqtura da qerqSi mimdinare procesebi
gakveTilis saTauri: dedamiwis agebuleba

davalebis pasuxebi:

gaixsene:
mizidulobis Zala.

aqtivoba 1:
1_ Sida birTvi; 2 _ gare birTvi; 3 _ qveda mantia; 4 _ zeda mantia; 5 _ qerqi.

aqtivoba 2:
planetis modelis dasamzadeblad jer daamrgvaleT da daamzadeT yviTeli patara 

burTi. Semdeg mas garedan SemoakariT stafilosferi plastilini ise, rom yviTeli birTvi 
daifaros. amis Semdeg burTs Tanmimdevrulad SemoakariT iisferi, yavisferi, lurj-cis-
feri, wylis siRrmis mixedviT, bolos burTze daaZerweT kontinentebi yavisferi da mwvane 
plastiliniT. xolo TeTriT _ myinvarebi polusebze. miviRebT patara globuss. 

dedamiwis modelis damzadebis xerxis sanaxavad ewvie saits: 
http://nemkutya.com/like/73933

upasuxe:
1.	 birTvi, mantia, qerqi
2.	 yvelaze Txeli Srea da masSi aris cocxali organizmebi
3.	 kontinenturi da okeanuri qerqi. kontinenturi qerqi ufro Txelia.
4.	 dedamiwis qerqi zeda mantiasTan erTad warmoqmnis Sres _ liTosferos. igi Sedge-

ba sxvadasxva zomis liTosferuli filebisagan

 gakveTili 55

(gakveTils eTmoba 2 sT.)

Tema: dedamiwis struqtura da qerqSi mimdinare procesebi
gakveTilis saTauri: liTosferos filebis moZraoba

davalebis pasuxebi:

ifiqre da imsjele:
dedamiwis garkveuli ubnebi zemoT iwevs, sxvebi ki iZireba, rac gamowveulia liTos-

feros filebis moZraobiT.

aqtivoba: individualuri samuSao

upasuxe:
1.	 mantiis moZraoba;
2.	 neli vertikaluri ryevis Sedegad dedamiwis reliefis qerqis zogierTi ubani 

zeviT iwevs, zogierTi ki, piriqiT, iZireba. aseTi moZraobis dros qanebis ganlageba ar 
irRveva da maTi moZraobis kvali mxolod xangrZlivi drois Semdeg SeimCneva.

3.	 droTa ganmavlobaSi sanapiro zolis garkveuli teritoria SeiZleba wylis qveS 
aRmoCndes, radgan misi teritoria neli vertikaluri ryevis Sedegad iZireba.
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gakveTili 56-57

Tema: dedamiwis struqtura da qerqSi mimdinare procesebi
gakveTilis saTauri: miwisZvra

davalebis pasuxebi:

ifiqre da imsjele:
dedamiwaze arsebobs adgilebi, sadac miwisZvra TiTqmis ar xdeba. am raionSi li-

Tosferos filebi TiTqmis uZravia. es aris vake da dablobi adgilebi. xolo dedamiwis 
maRalmTian regionebSi, iseTi rogoricaa saqarTvelo, liTosferos filebis moZraoba 
intensiuria, rac iwvevs maT Sejaxebas, miwisZvrebs da mTaTa warmoqmnis procesebs.

aqtivoba 1:  individualuri samuSao.
aqtivoba 2:  individualuri samuSao.
aqtivoba 3:  individualuri samuSao.
upasuxe:
1.	 dedamiwis qerqis im nawils, sadac miwisqveSa biZgi warmoiqmneba, miwisZvris kera 

ewodeba. 
2.	 dedamiwis zedapiris nawili, sadac miwisqveSa biZgebis Zala maqsimums aRwevs, mi-

wisZvris epicentri ewodeba.
3.	 miwisZvris aRricxva xdeba seismografiT. misi Zala izomeba 12-baliani rixteris 

skaliT. 
4.	 okeanis fskerze momxdari miwisZvris Sedegad okeanis zedapirze Cndeba giganturi 

talRebi, romlebsac cunami ewodeba. 
5.	 Zlieri miwisZvrebi dakavSirebulia liTosferos filebis moZraobasTan. dedami-

waze miwisZvrebi araTanabrad aris ganawilebuli. xSiri miwisZvrebis raionebia xmelTa-
Sua zRvis sanapiro zoli, wynari okeanis sanapiro zoli, kavkasia, mcire da centraluri 
aziis mTiani regionebi. 

6.	 miwisZvra iwvevs qalaqebisa da soflebis ngrevas, gzebis ngrevas, dedamiwis re-
liefis cvlilebas da sxva.

 

gakveTili 58

(gakveTils eTmoba 2 sT.)

Tema: dedamiwis struqtura da qerqSi mimdinare procesebi
gakveTilis saTauri: ra aris vulkani

davalebis pasuxebi:

ifiqre da imsjele:
vulkanis amofrqvevis Semdeg, rogorc ki lava gagrildba, adgilobrivi mosaxleoba 

swrafad ubrundeba sacxovrebel adgils da agrZelebs sameurneo saqmianobas. miuxe-
davad mosalodneli saSiSroebisa, xalxi kvlav vulkanis maxloblad saxldeba, radgan 
niadagi vulkanebTan axlos gansakuTrebiT noyieria.

upasuxe:
1.	 magma warmoadgens gazebiT da wylis orTqliT gajerebul gamdnari mTis qanebis 

sqel masas. `magma~ berZnuli sityvaa da niSnavs `sqel pastas“ an `coms“.
2.	 magma amofrqvevisas didi raodenobiT kargavs airebs da lavad gadaiqceva. e.i 

lava igive magmaa, oRond gazisagan Tavisufali.
3.	 gavarvarebuli mantiis moZraobisas masTan erTad moZraobs liTosferos filebi. 

liTosferos filis nawili iZireba mantiaSi da lRveba. ase warmoqmneba magma, romelic 
aris gazebiT da wylis orTqliT gajerebuli gamdnari mTis qanebis sqeli masa.
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4. vulkanis amofrqvevis Sedegad warmoiqmneba konusis formis amaRleba, romelsac 
krateri ewodeba.

gakveTili 59-60

Tema: dedamiwis struqtura da qerqSi mimdinare procesebi
gakveTilis saTauri: vulkanTa mravalsaxeoba

davalebis pasuxebi:

gaixsene:  
ialbuzi kavkasionis mTaTa sistemis da evropis umaRlesi mwvervalia. misi simaRlea 

5642 m. igi 2000 wlis win Camqrali vulkania. 
myinvarwveri mdebareobs saqarTveloSi, xoxis qedze, misi simaRlea 5047 m. igi vul-

kanuri warmoSobisaa da konusis forma aqvs.
aqtivoba:   individualuri samuSao.
jgufuri samuSao:

jgufuri muSaobisas jgufis Sefasebis sqema qulebi

jgufis yvela wevrs Seaqvs wvlili davalebisaTvis Tavis garTmevis procesSi 0-1

jgufis wevrebi usmenen erTmaneTs da icaven rigiTobas 0-1

ucvlian erTmaneTs ideebsa da informacias 0-1

jgufis wevrebi mxolod sakiTxis irgvliv muSaoben 0-1
jgufis wevrebi kargad TanamSromloben (arc erTi ar warmarTavs diskusias, azris 
gamoxatvis Tanabari pirobebia Seqmnili) 0-1

jgufis wevrebi sagnobrivad marTebulad arTmeven Tavs davalebas 0-1

naSromis prezentaciisas warmoaCenen namuSevris mTavar ideebs 0-1

arTmeven Tavs kritikul SekiTxvebs 0-1

prezentaciis dros icaven drois limits 0-1

saWiroebis SemTxvevaSi qmnian da iyeneben saganTa Soris kavSirs 0-1

moswavlis TviTSefasebis sqema

CarTuloba

ar/ver vmonawileobdi. 

nawilobriv vmonawileobdi.

aqtiurad vmonawileobdi.

TanamSromloba

ar vusmendi jgufis wevrebs.

ar viTvaliswinebdi sxvis azrs.

viqceodi araorganizebulad.

zogjer ar vusmendi jgufis  wevrebs. 

yovelTvis ar viTvaliswinebdi sxvis azrs.

nawilobriv varRvevdi jgufuri muSaobis wesebs.

yovelTvis vusmendi jgufis wevrebs.

viTvaliswinebdi sxvis azrs.  

srulad vicavdi jgufuri muSaobis wesebs.

sakiTxis codna

ar/ver gamovavline. 

xarvezebiT gamovavline.

srulad gamovavline.



52

upasuxe:
1.	 moqmedi, Camqrali, miZinebuli.
2.	 vulkanebis moqmedebis adgilas gavarvarebuli magma acxelebs miwisqveSa wylebs 

da isinic cxeli wyaroebisa da Sadrevnebis saxiT amoifrqveva dedamiwis zedapirze.

gakveTili 61

(gakveTils eTmoba 2 sT.)

Tema: dedamiwis struqtura da qerqSi mimdinare procesebi
gakveTilis saTauri: rogor warmoiqmneba reliefuri formebi?

davalebis pasuxebi:

aqtivoba 1:
a)  a, b, v, d, k;       b)  a, d;       g)  b, d, v, k;       d)  g, e, z, i.

gaixsene:
•	 evropis kontinentze mdebareobs alpebi, pirines, apeninis mTebi, karpatebi da 

kavkasioni;
•	 vinsonis masivi;
•	 kavkasionis qedi;
•	 antarqtida;
•	 jomolungma anu everesti;
•	 Sxara.

aqtivoba 2. individualuri samuSao.

ifiqre da imsjele:
mTas didi mniSvneloba aqvs. mTis mdinareebi nadnobi wyliT ikvebeba, isini mtknari wy-

lis ZiriTadi rezervuarebia. mTas adamiani mravali daniSnulebiT iyenebs. mTis kalTebi 
mravalferovani mcenareebiT aris dafaruli, maT Soris bevri samkurnalo daniSnulebi-
saa. mTaSi cxovrebs mravali cxovelis endemuri saxeoba. mTis kurortebi adamianebisT-
vis dasvenebis adgilia. kurortebidan bevria samTo-saTxilamuro daniSnulebis. mTebTan 
aris dakavSirebuli sportis erT-erTi saxeoba _ alpinizmi.

upasuxe:
1.	 reliefi; 
2.	 mTa aris dedamiwis zedapiris amozneqili forma, romelsac aqvs kalTa, Ziri da 

mwvervali.
3.	 mTebis gadaWimul jgufs qedi ewodeba. saqarTveloSi vxvdebiT: lixis, leCxumis, 

afxazeTis, arsianis, egrisis, eruSeTis, bzifis, TrialeTis, kodoris da sxva qedebs.
4. liTosferos filebi mudmivad moZraoben. roca isini erTmaneTs ejaxebian, war-

moiqmneba amaRlebebi da naoWebi _ mTebi. 
5. vulkanis krateridan amoifrqveva gavarvarebuli magma, romelic lavad gadaiqce-

va. lava civdeba da warmoiqmneba borcvi. yoveli Semdgomi amofrqvevis Semdeg borcvis 
sidide izrdeba, diddeba da yalibdeba mTa. 

gakveTili 62-63

Tema: dedamiwis struqtura da qerqSi mimdinare procesebi
gakveTilis saTauri: namarxi organizmebi
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davalebis pasuxebi:

ifiqre da imsjele:
namarxi organizmebi gvaZleven informacias, Tu romeli cocxali organizmebi arse-

bobdnen konkretul adgilas uZveles periodSi. maTze dayrdnobiT SegviZlia vilapara-
koT imdroindeli samyaros mrvalaferovnebaze, konkretuli adgilis istoriul ganvi-
Tarebasa da Tanamedrove cocxal organizmebTan msgavsebaze.

upasuxe:
1.	 mecniereba, romelic Seiswavlis namarx naSTebs;
2.	 mcenareebisa da cxovelebis namarx naSTebze dayrdnobiT mecnierebi Seiswavlian 

uZvelesi drois organizmebis agebulebas, imdroindeli samyaros maravalferovnebas da 
dedamiwaze konkretuli adgilis istoriul ganviTarebas.

3.	 dedofliswyaros raionSi, taribanas velze aRmoCenilia spilos ConCxi, xmalkbila 
vefxvi napovnia mdinare ivris xeobaSi, dinozavris terfis anabeWdi _ saTaflias gamoqv-
abulis maxloblad,imereTSi sofel cucxvaTTan napovnia pirvelyofili domba, keTil-
Sobili iremi, jixvi, mRvimuri daTvi, mgeli, cxeniremi da sxva namarxi cxovelebi, raWaSi, 
Catexilis kanionSi napovnia uZvelesi moluskebis _ amonitebis namarxebi.

4.	 zRvis donidan maRal adgilas gaqvavebuli niJarebis arseboba adasturebs, rom 
odesRac Savi da kaspiis zRvebi gaerTianebuli yofila da es teritoria zRvis wyliT iyo 
dafaruli.

aqtivoba 1.   individualuri samuSao.

aqtivoba 2.  aqtivobaSi mocemuli instruqciis mixedviT moswavleebi maswavleblis 
daxmarebiT amzadeben plastilinisagan niJanis anabeWds. miRebuli anabeWdis detaluri 
aRwera SeaqvT dakvirvebis Sedegis cxrilSi. miRebul anabeWds moswavleebi iyeneben ya
libad, asxamen masSi TabaSirs da misgan miRebul niJaris formas adareben namdvil ni-
Jaris formas. akeTeben daskvnas.

aqtivoba 3.  individualuri samuSao.

aqtivoba 4.  jgufuri samuSao. 
moswavleebi iyofian sam jgufad. erTi jgufi aris `eqspertTa~ jgufi, xolo ori _ 

`paleontologTa~. `eqspertTa~ jgufi yofs muyaosgan gamoWril ori `cxovelis naSTs~ 
30-30 nawilad da gadascems `paleontologTa~ TiToeul jgufs TiTo cxovelis mxolod 
15-20 nawils. `paleontologTa~ TiToeuli jgufi cdilobs aRadginos namarxi cxoveli. 
`eqspertTa~ jgufi yuradRebas aqcevs `paleontologTa~ muSaobas, adarebs da ajamebs 
maT Sedegebs. akeTebs daskvnebs da avsebs cxrils nimuSis mixedviT.

jgufuri muSaobisas jgufis Sefasebis sqema qulebi

jgufis yvela wevrs Seaqvs wvlili davalebisaTvis Tavis garTmevis procesSi 0-1

jgufis wevrebi usmenen erTmaneTs da icaven rigiTobas 0-1

ucvlian erTmaneTs ideebsa da informacias 0-1

jgufis wevrebi mxolod sakiTxis irgvliv muSaoben 0-1
jgufis wevrebi kargad TanamSromloben (arc erTi ar warmarTavs diskusias, azris 
gamoxatvis Tanabari pirobebia Seqmnili) 0-1

jgufis wevrebi sagnobrivad marTebulad arTmeven Tavs davalebas 0-1

naSromis prezentaciisas warmoaCenen namuSevris mTavar ideebs 0-1

arTmeven Tavs kritikul SekiTxvebs 0-1

samuSaos Sesrulebis dros icaven drois limits 0-1

saWiroebis SemTxvevaSi qmnian da iyeneben saganTa Soris kavSirs 0-1
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moswavlis TviTSefasebis sqema

CarTuloba

ar/ver vmonawileobdi. 

nawilobriv vmonawileobdi.

aqtiurad vmonawileobdi.

TanamSromloba

ar vusmendi jgufis wevrebs.

ar viTvaliswinebdi sxvis azrs.

viqceodi araorganizebulad.

zogjer ar vusmendi jgufis  wevrebs. 

yovelTvis ar viTvaliswinebdi sxvis azrs.

nawilobriv varRvevdi jgufuri muSaobis wesebs.

yovelTvis vusmendi jgufis wevrebs.

viTvaliswinebdi sxvis azrs.  

srulad vicavdi jgufuri muSaobis wesebs.

sakiTxis codna

ar/ver gamovavline. 

xarvezebiT gamovavline.

srulad gamovavline.

gakveTili 64

Tema: dedamiwis struqtura da qerqSi mimdinare procesebi
gakveTilis saTauri: VI Tavis Semajamebeli savarjiSoebi

Sefasebis sqema

# 1 2 3 4 5 6 7 8 9 10 11 jamuri 
qula

qula 1 1 1 1 1 1 1 1 2 4 2 16

moswavlis 
qula

Sefasebis sqema Semajamebeli savarjiSoebisTvis

davalebis 
#

0 qula 1 qula 2 qula 

1_8 ver pasuxobs sworad pasuxobs sworad

9
ver asaxelebs, romelia 
zedmeti CamonaTvalTa 
mwkrivSi.

asaxelebs, romelia zedmeti 
CamonaTvalTa mwkrivSi, magram 
ver asabuTebs ratom.

orive kiTxvas pa-
suxobs sworad.

10
ver svams sworad verc 
erT gamotovebul sityvas.

sworad Casmuli TiTo gamotovebuli sityva 0,5 qula 
(maqsimaluri _ 4 qula).

11

ver pasuxobs geizerebis 
dadebiT da uaryofiT 
zegavlenaze garemosa da 
adamianebisTvis

mxolod nawilobriv pasuxobs 
amocanaSi dasmul kiTxvas

kiTxvas srulyofi-
lad pasuxobs.
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savarjiSoebis pasuxebi:

1. d) I, II, da III
2. a) qerqisa da zeda mantiisagan;
3. g) I da II
4. g) mxolod III
5. d) mTa
6. d) I, II da III
7. b) paleontologia
8. d) I, II da III
9. zedmetia akongagua, radgan  igi Camqrali vulkania, xolo  danarCeni vulkanebi _ 

moqmedi.
10. mTa, vake, kalTa, qedi, xeobas, mwvervali, piki, dablobi.
11. vulkanis amofrqvevis Sedegad lava wvavs yvelafers. am dros amoifrqveva didi 

raodenobiT ferfli, romelic abinZurebs atmosferos. samagierod amofrqvevis Sedegad 
xdeba niadagis ganoyiereba da bevri sasargeblo wiaRiseuli amodis miwis zeviT. garda 
amisa, geizerebs adamiani iyenebs rogorc Termul wyals.
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გამოყენებული ინტერნეტბმულები

1. .შეგუებულობის სახეები. გაკვ. 1-2. მინი პრეზენტაცია
	 https://www.youtube.com/watch?v=fRX2JtKFUzk

2. ეკოსისტემის ცოცხალი და არაცოცხალი კომპონენტები. გაკვ. 10-11. 
	 https://www.youtube.com/watch?v=p51FiPO2_kQ
	 https://www.youtube.com/watch?v=GXfJ5kxNoUc

3. .მზის სისტემა. გაკვ. 39. მზის და მთვარის დაბნელება
	 https://www.youtube.com/results?search_query=JybXE7hXpZA

4. .მოძრაობა და ტრაექტორია. გაკვ. 46-47 სიჩქარე
	 https://phet.colorado.edu/ka/simulation/legacy/moving-man

5. .დამუხტული სხეულების ურთიერთქმედება. გაკვ. 49. დამუხტული სხეულების   
      ურთიერთქმედება 
	 https://phet.colorado.edu/ka/offline-access
	 file:///C:/Users/user/Downloads/balloons-and-static-electricity_ka.html

6. .დამუხტული სხეულების ურთიერთქმედება. გაკვ. 50-51. ელექტრული დენი
	 https://phet.colorado.edu/ka/offline-access
	 https://www.youtube.com/watch?v=2IHOmXbleNk

7. .დედამიწის სტრუქტურა და ქერქში მიმდინარე პროცესები. გაკვ. 59 ვულკანთა სახეები
	 https://www.youtube.com/watch?v=8mEqdLsmJ-0


