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pirobiTi aRniSvnebi

_ daakvirdi

_ upasuxe

_ ifiqre da imsjele

_ aqtivoba

_ ici, rom

_ gaixsene

_ jgufuri samuSao

_ daimaxsovre!

_ frTxilad!

_ internetbmuli

yvela weriTi samuSao SeasruleT rveulSi.
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Tavi 1. advilad dakvirvebadi  
moZraobis saxeebi

gamoTqvi varaudi:

rogor moZraobebs asrulebs suraTze naCvenebi sportsme-
ni? risi zemoqmedebiT aris SesaZlebeli es moZraobebi?

gaecnobi:

 advilad dakvirvebadi moZraobis saxeebs

 ra ganapirobebs moZraobis siswrafisa da mimarTulebis 
cvlilebas

 kontaqtur da manZilze moqmed Zalebs

SeZleb:

 ganasxvavo moZraobis  saxeebi maTi maxasiaTeblebis, siswra-
fisa da mimarTulebis mixedviT

 ganasxvavo erTmaneTisagan kontaqturi da manZilze moqmedi 
Zalebi

 martivi cdebis saSualebiT daakvirde moZraobaze Zalis 
moq medebis Sedegs 
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advilad dakvirvebadi moZraobis saxeebi1

samyaroSi yvelaferi moZraobs: dedamiwa, mze, planetebi, as-
teroidebi, kometebi, galaqtikebi. 

dedamiwa da suraTze naCvenebi mzis sistemis sxva planetebi 
mzis garSemo wriul orbitaze moZraoben. amasTanave, isini Tavi-
anTi warmosaxviTi RerZis mimarT brunaven.

sur. 1. a) andromedas galaqti-
ka Cven mezoblad mdebare uaxloesi 
spiraluri galaqtikaa. b) Cveni mzis 
sistema

a b

Cven mSobliur planetaze _ dedamiwazec moZraobs yvela da 
yvelaferi, rogorc cocxali organizmebi, aseve aracocxali sag-
nebi. moZraoba aris sxeulis mdebareobis cvlileba sivrceSi. ro-
gorc wesi, moZraobasTan dakavSirebiT Cven warmovidgenT moZrav 
manqanebs an TviTmfrinavebs, batutze moxtunave bavSvebs, burTs, 
romelic migoravs, velosipedis borblebs, saqanelasa da zogi-
erT sxva moqmedebas. 

sur. 2.1. moZraobis saxeebi
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sur. 2.2. moZraobis saxeebi

sinamdvileSi, moZraoba ufro metia, vidre aq CamoTvlili maga-
liTebi, radgan samyaroSi yvelaferi moZravia. is sxeulebic, rom-
lebic Cven mimarT uZravia, SeiZleba moZravi iyos sxva sxeulebis 
mimarT. magaliTad, mZRolisTvis manqana uZravia, radgan isini er-
Tad icvlian mdebareobas, magram igive manqana moZravia quCaze 
mdgomi adamianisTvis. 

sur. 3. sxeulis mdebareobis cvlileba sxva sxeulebis mimarT

magaliTad, rodesac skolaSi midixar, quCaSi moZraobisas ic-
vleba Seni sxeulis mdebareoba saxlebis, xeebis, quCaSi mosiarule 
adamianebis mimarT.
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suraTebze naCvenebia advilad dakvirvebadi moZraobis saxeebi, 
romlebsac yoveldRiur cxovrebaSi vxvdebiT.

moZraobis saxeebi

sriali triali qanaoba xtunva

sur. 4

a b g d

 daakvirdi 
suraTebze naCvenebia moZraobis sxvadasxva saxe (sur. 4). daak-

virdi da aRwere isini. ra sityviT daaxasiaTebdi mocemul moq-
medebebs? moiyvane or-ori magaliTi TiToeuli saxis moZraobis-
Tvis.

 upasuxe:

1. ras ewodeba moZraoba?
2. SeiZleba Tu ara moZravad CaiTvalos Seni saxli an xe, ro-

melic quCaSi dgas?
3. CamoTvale advilad dakvirvebadi moZraobis saxeebi.

 ifiqre da imsjele

rogor aris SesaZlebeli uZravi sxeulis amoZraveba? moiyvane 
ramdenime cxovrebiseuli magaliTi.
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moZraobis siCqare da mimarTuleba2

moZraoba xasiaTdeba siCqariTa da mimarTulebiT. es niSnavs, 
rom sxeulis moZraoba SegiZlia aRwero sityvebiT: nela, swrafad, 
win, ukan, marjvniv, marcxniv, zemoT, qvemoT. maTi saSualebiT Se-
giZlia imsjelo, ra siCqariT da ra mimarTulebiT moZraobs sxe-
uli.

moZraobis siCqare

 daakvirdi suraTebs: ku moZraobs nela, xolo avaza _ swra-
fad. rodesac diliT skolaSi ar gagviandeba, ar Cqarob da nela 
moZraob. Tu skolaSi gagviandeba, mirbixar _ swrafad moZraob.

sur. 1

a b

sportuli Sejibrebisas imarjvebs sportsmeni, romelic ufro 
swrafad darbis, dacuravs, marTavs velosipeds an manqanas.

sur. 2. moZraoba sportuli Sejibrebisas

 aqtivoba 

CamoTvale SenTvis cnobili ramdenime cxoveli, romelic:
a. gamoirCeva swrafi moZraobiT;
b. gamoirCeva neli moZraobiT. 
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moZraobis mimarTuleba

sxeuli yovelTvis garkveuli mimarTulebiT moZraobs: win, 
ukan, marjvniv, marcxniv, zemoT, qvemoT. 

 ifiqre da imsjele

1. ra mimarTulebiT moZraoben matarebelSi msxdomi mgzavrebi 
(sur. 3) ?

2. ra mimarTulebiT SeiZleba imoZraos gzajvaredinze mdgom-
ma manqanam? ganixile yvela SesaZlo SemTxveva (sur. 4).

3. suraTis mixedviT gansazRvre, ra mimarTulebiT moZraoben 
eskalatorze mdgomi mgzavrebi (sur. 5).

sur. 3 sur. 4 sur. 5

 upasuxe:

1. gaixsene erTi da imave sxeulis zemoT da qvemoT moZraobis 
magaliTebi yoveldRiuri cxovrebidan.

2. moiZie damatebiTi informacia yvelaze swraf, saSualod 
swraf da yvelaze nel cxovelebze. davaleba Seas rule 
samuSao rveulSi mocemuli cxrilis nimuSis mixedviT.

cxoveli moZraobis siswrafe

1

2
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ratom icvlian sxeulebi siCqaresa da 
mimarTulebas?3

cocxali organizmebi TavisiT iwyeben moZraobas. aracocxali 
sxeulebis amoZravebisTvis saWiroa, maTze sxva sxeulma garkveu-
li ZaliT imoqmedos. am dros sxeulebi urTierTqmedeben. moq-
medi Zala iwvevs sxeulis moZraobis siCqarisa da mimarTulebis 
cvlilebas. 

sur. 1

Zalebi sxvadasxva formiT urTierTqmedeben. zogierTi Zalis 
moqmedebisTvis aucilebelia zedapirebis Sexeba anu kontaqti. 
zogierTi Zala garkveul manZilze anu sxeulTan kontaqtis ga-
reSe moqmedebs.  

sxeulebze moqmedi Zalebi

moqaCva biZgi

kontaqturi manZilze  
moqmedi

dedamiwis 
miziduloba

magnituri 
miziduloba
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kontaqturi Zalebi

biZgi da moqaCva kontaqturi Zalebia. ujris gaRebisas mis 
saxelurs Sensken qaCav. marketSi urikas biZgis Zalis gamoyenebiT 
miagoreb.  

sxeulebi moZraobis mimarTulebas an siswrafes Zalis zemoq-
medebiT icvlian. Tu uZrav saqanelas xels mokideb da moqaCav, 
Semdeg ki gauSveb, igi amoZravdeba. misi siCqare nel-nela Semcir-
deba da bolos, gaCerdeba. saqanela rom ar gaCerdes, aucilebe-
lia mas drodadro vubiZgoT.

 aqtivoba 1

gamoaRe oTaxis kari, Semdeg isev mi xure. 
a. ra saxis moZraoba Seasrule TiToeul 

SemTxvevaSi? 
b. dagWirda Tu ara karTan Sexeba misi 

gaReba-daxurvis dros?

 aqtivoba 2

daalage dominos qvebi erTmaneTis paralelurad, rogorc es 
suraTzea naCvenebi. TiTiT ubiZge pirvel qvas. daakvirdi Sedegs. 
moiZie informacia, ra ewodeba am movlenas. 

a. ra saxis Zalis moqmedebiT miiReba dominos efeqti (sur.3)?
b. moifiqre da Camowere biZgiT da moqaCviT gamowveuli ram-

denime moZraoba (sur. 4).

sur. 3 sur. 4

sur. 2
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manZilze moqmedi Zalebi

manZilze moqmedi Zalebia dedamiwis miziduloba da magnituri 
miziduloba. 

dedamiwa mis zedapirze da masTan axlos arsebul nebismier 
sxe uls izidavs ZaliT, romelsac dedamiwis mizidulobis Zala 
ewodeba. am Zalis zemoqmedebiT nebismieri zemoT asrolili sxe-
uli dedamiwaze vardeba. am dros icvleba sxeulis moZraobis siC-
qare da mimarTuleba. 

 aqtivoba 3

Caatare cda. CogburTis an sxva patara zomis burTi moaTavse 
xelis gulze uZravad, xolo Semdeg garkveuli biZgiT aagde ze-
moT. 

a

sur. 5

b dg

a. ra moxdeba?
b. rogori iyo burTis siCqare, rodesac xelisgulze ido?
g. Seicvala Tu ara burTis siCqare zemoT moZraobisas?
d. ram gamoiwvia burTis siCqaris cvlileba?
e. mcirdeba Tu ara TandaTanobiT burTis siCqare zemoT moZ-

raobisas?
v. ratom iwyebs burTi qvemoT vardnas?
z. Seicvlis Tu ara burTi qvemoT vardnisas  moZraobis siCqa-

resa da mimarTulebas?
T. gaaanalize cda maswavleblis daxmarebiT. aRniSne ramden-

jer Seicvala burTma mimarTuleba cdis msvlelobisas; axse-
ni, romeli Zalebis moqmedebiT moxda es?
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dedamiwis mizidulobis msgavsad, magnituri mizidulobis Za-
lis zemoqmedebiT icvleba sxeulis siCqare da mimarTuleba. 

 gaixsene  meore klasis masalidan:

•	 rogori agebuleba aqvs magnits?
•	 rogori masalisagan damzadebul sxeulebs izidavs is?  
•	 romeli boloebiT miizidavs da ganizidavs magnitebi 

erTmaneTs?

 aqtivoba 4

cdisTvis dagWirdeba patara rkinis burTula, magida da  magniti.
moifiqre da Caatare cda, romelic gviCvenebs, rom magnituri 

Zalis moqmedebiT icvleba sxeulis siCqare da mimarTuleba.

 aqtivoba 5

Caatare cda Zalis moqmedebiT sxeulis siCqaris cvlilebaze.
cdisTvis dagWirdeba: magida, ori erTnairi patara rkinis bur-

Tula, magniti.
cdis msvleloba: magidaze uZravad moaTavse ori rkinis burTu-

la. erTs odnav ubiZge TiTiT, xolo meoreze imoqmede magnitiT. 
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dainaxav, rom orive SemTxvevaSi burTula daiwyebs moZraobas _ 
Zalebis zemoqmedebiT moxdeba maTi siCqaris cvlileba. gaaana-
lize Catarebuli cdebi da upasuxe kiTxvebs: 

a. ra ZiriTadi gansxvavebaa am cdebs Soris? 
b. rogorma Zalebma gamoiwvia burTulas siCqaris cvlileba 

pir vel da meore SemTxvevaSi?

 aqtivoba 6

cdisTvis dagWirdeba saTamaSo rkinis manqana, rezinis burTu-
la, Zafze dakidebuli gasaRebi magniti da sxva romelime sagani. 
sxvadasxva Zalis gamoyenebiT dagegme da Caatare cda, romlis 
drosac amoZravdeba  sagani. daasaxele moZraobis sxvadasxva saxe 
(sriali, triali, qanaoba, xtunva) da sxeulis moZraobis gamom-
wvevi Zala. daasabuTe Seni mosazreba.

 upasuxe:

1. ratom icvlian sxeulebi siCqaresa da mimarTulebas?
2. moiyvane kontaqturi Zalebisa da manZilze moqmedi Zalebis 

magaliTebi.
3. aucilebelia Tu ara, sxeulebis erTmaneTTan uSualo Sexe-

ba, rom maT erTmaneTze ZaliT imoqmedon? daasabuTe pasuxi. 
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I Tavis Sejameba

moZraoba aris sxeulis mdebareobis cvlileba sivrceSi. 
advilad dakvirvebadi moZraobis saxeebia: sriali, triali, 
qanaoba, xtunva. moZraoba xasiaTdeba siCqariT da mimar-
TulebiT. sxeulis siCqare da mimarTuleba SegviZlia avRwe-
roT sityvebiT: nela, swrafad, win, ukan, marjvniv, marcxniv, 
zemoT, qvemoT.

sxeulze moqmedi Zala iwvevs sxeulis moZraobis siCqarisa 
da mimarTulebis cvlilebas. sxeulze moqmedi Zala SeiZleba 
iyos kontaqturi da manZilze moqmedi. kontaqturia moqaCva 
da biZgi. manZilze moqmedi Zalebia dedamiwis mizidulobis 
Zala da magnituri mizidulobis Zala.
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I Tavis Semajamebeli savarjiSoebi4

1. advilad dakvirvebadi moZraobis saxeebia:

a) cocva b) xtunva
g) xoxva d) curva

2. qvemoT CamoTvlili sxeulebidan romeli moZraobs trialiT:

a) lifti b) saqanela
d) dedamiwa d) matarebeli

3. qvemoT CamoTvlili debulebebidan romelia swori ?

a) moZraoba aris sxeulis mdebareobis cvlileba sivrceSi.
b) manZili aris  sxeulis mdebareobis cvlileba sivrceSi.
g) siCqare aris  sxeulis mdebareobis cvlileba sivrceSi.
d) mimarTuleba aris sxeulis mdebareobis cvlileba sivrceSi.

4. sxeulze moqmed kontaqtur Zalebs miekuTvneba:

I. moqaCva,  II. biZgi,  III. magnituri miziduloba

a) mxolod I b) mxolod II   
g) I da II d) I, II da III

5. Seadare erTmaneTs qvemoT mocemuli suraTebi. aRniSne maT 
Soris msgavseba da gansxvaveba da samuSao rveulSi Seavse venis 
diagrama.

sur. 1 sur. 2
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6. moiyvane yofa-cxovrebidan magaliTi, rodesac sxeuli moZ-
ravia erTi sxeulis mimarT, xolo sxva sxeulis mimarT _ uZravi.

7. CamoTvale mociguravis mier Sesrulebuli moZraobebis saxe-
ebi da daaxasiaTe isini siCqariT da mimarTulebiT.

a b

sur. 3

8. qvemoT mocemuli suraTebis mwkrivSi romelia zedmeti da 
ratom?

sur. 4

a b g

d e v
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9. daadgine, rogor moZraobs sxvadasxva sxeuli da samuSao 
rveulSi Seavse cxrili mocemuli nimuSis mixedviT:

moZravi sxeuli moZraobis saxe

bzriala

qanqara

moTxilamure

kenguru

dedamiwa mzis garSemo brunvisas

serferi talRebze moZraobisas

saqanela

miqseri

10. gadaiwere rveulSi da Casvi gamotovebuli sityvebi:

sxeulis mdebareobis cvlilebas sivrceSi ____ ewodeba. ad-
vilad dakvirvebadi moZraobis saxeebia: ____, ____, qanaoba da 
____.  moZraoba xasiaTdeba ____ da mimarTulebiT. sxeulis amoZ-
ravebisTvis aucilebelia, rom masze ____ imoqmedos. sxeulze 
moqmedi Zalebi SeiZleba iyos ____ da manZilze moqmedi. ____ 
da ____ kontaqturi Zalebia. dedamiwis miziduloba da magituri 
miziduloba ____ ____ Zalebia.

11. rogor moZraobas asrulebs magidis CogburTis burTi Cog-
niT akenwvlisas?

sur. 5

ra Zalebi moqmedebs masze? icvleba Tu ara burTis moZraobis 
mimarTuleba? pasuxi daasabuTe.
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Tavi 2. cocxal organizmTa jgufebi

gamoTqvi varaudi:

suraTze mocemuli sami cxovelidan, romeli oris sa-
binadro garemoa msgavsi?

gaecnobi:

 cocxal organizmTa calkeul jgufebs: baqteriebs, sokoebs, 
mcenareebs, cxovelebs

 xerxemliani da uxerxemlo cxovelebis tipur warmomadgen-
lebs

 mcenareTa sxvadasxva jgufs _ yvavilovan da wiwvovan 
mcenareebs

SeZleb:

 amoicno organizmTa calkeuli jgufebis tipuri warmomad-
genlebi

 ganasxvavo da daajgufo cxovelebi agebulebis, saarsebo 
garemosa da gamravlebis Taviseburebebis mixedviT

 daajgufo da Seadaro mcenareebi agebulebisa da gamrav-
lebis xerxis mixedviT 
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organizmTa mravalferovneba5

dedamiwa mzis sistemis planetebidan erTaderTia, sadac cocxa-
li organizmebi binadroben. didi mravalferovnebis miuxedavad, 
organizmebi erTmaneTs hgvanan zogierTi arsebiTi niSan-Tvise-
bebiT. msgavsebebisa da gansxvavebebis safuZvelze mecnierebi  
organizmebs jgufebad aerTianeben.  dajgufeba SeiZleba moxdes 
agebulebis, kvebis, gamravlebis, saarsebo garemosa da cxovrebis 
sxva Taviseburebebis mixedviT.

 aqtivoba 

daakvirdi suraTebze gamosaxul cxovelebs da maT garegnul 
niSan-Tvisebebs. imsjele da ivaraude, rogoria TiToeulis sa-
binadro garemo. daajgufe isini am niSniT. davaleba Seas rule 
rveulSi mocemuli cxri lis nimuSis mixedviT.

agebulebis Tavisebureba saarsebo garemo

 organizmi 1

organizmi 2

da a.S.

sur. 1.1
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sur. 1.2

a. axseni, romeli niSan-TvisebebiT ixelmZRvanele dajgufebi-
sas? 

b. CamoTvlilTagan romel saarsebo garemoSi cxovrobs ufro 
meti cxo veli?

daimaxsovre!

nebismieri cxoveli Tu mcenare ganekuTvneba garkveul sa-
xe obas. saxeoba msgavs organizmTa erTobliobaa, romlebic 
msgavsia Sinagani da garegani agebulebiT, kvebis Tavisebure-
bebiT, gavrcelebiT da a. S. erTi saxeobis warmomadgenlebi 
ejvarebian erTmaneTs da iZlevian STamomavlobas.

niSan-TvisebebiT yvelaze msgavs organizmebs mec nierebi saxe-
obebad aerTianeben. maTi varaudiT, dedamiwaze 10 milionze meti 
sxvadasxva saxeoba cxovrobs. magaliTad, ZaRli, nemsiylapia Tu 
gvirila sxvadasxva saxeobaa.

sur. 2. a) ZaRli, b) nemsiylapia, g) gvirila

a b g
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saxeoba SeiZleba Zalian hgavdes erT romelime saxeobas, ufro 
naklebad ki meores. magaliTad, ZaRli msgavsia mglis. is naklebad 
hgavs irems da kidev ufro naklebad _ xvliks.

sur. 3. saxeobaTa mravalferovneba

msgavs saxeobebs mecnierebi ufro did jgufebad aerTianeben. 
erT jgufSi gaerTianebuli cxovelebi erTmaneTis msgavsia arse-
biTi niSnebiT, rogoricaa sxeulis agebuleba, kvebisa da gamrav-
lebis Tavisebureba, saarsebo garemo, cxovrebis niri da sxva. 

cocxal organizmTa jgufebi

baqteriebi sokoebi mcenareebi cxovelebi

sur. 4.1. cocxal organizmTa jgufebi
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sur. 4.2. cocxal organizmTa jgufebi

 ifiqre da imsjele

CamoTvale SenTvis cnobili cocxali organizmebi da aRwere, 
romeli niSan-Tviseba aqvT maT msgavsi da romeli gansxvavebuli? 
Caiwere Seni dakvirvebis Sedegebi rveulSi da moiZie informacia 
am saxeobebis Sesaxeb. gaarkvie, ramdenad axlo jgufebSi arian 
isini gaerTianebuli.  

 upasuxe:

1. ra Tvisebebis mixedviT aerTianeben mecnierebi organizmebs 
jgufebSi? 

2. romel jgufSi aerTianeben mecnierebi yvelaze msgavsi ni-
San-Tvisebebis mqone organizmebs?

3. daasaxele SenTvis cnobili ramdenime saxeoba.
4. CamoTvale cocxali organizmebis ZiriTadi jgufebi.
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baqteriebi6

baqteriebi mikroskopuli organizmebia, radgan maTi danax-
va mxo lod mikroskopiT SegviZlia. isini dedamiwis uZvelesi 
binadarni arian. baqteriebi gamoirCevian mravalricxovnobiT da 
saxeobaTa mravalferovnebiT. isini gavrcelebulia yvelgan _ 
haerSi, wyalSi, niadagSi, sxva organizmebis sxeulebSi. 

baqteriebis formebi

sferos Cxiris moRunuli 
Cxiris

spiralis

sur. 1. sxvadasxva formis baqteriebi

wyalSi mcxovreb baqteriebs sxeulze wamwamebi da Soltebi 
aqvT, rac maT gadaadgilebaSi exmareba.

sicocxlisTvis araxelsayrel pirobebSi moxvedrisas baqte-
ria sqel damcav garss ikeTebs. am saxiT is arsebobs xelsayreli 
pirobebis dadgomamde.

 gaixsene: 

•	 romeli sasargeblo baqteriis Sesaxeb gsmenia yovel-
dRiuri cxovrebidan?

•	 gadagitania Tu ara romelime baqteriuli daavadeba? 
romeli?
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ici, rom 

zogierTi baqteria iseT adgilebSic binadrobs, sadac 
sxva organizmi ver iarsebebs. magaliTad, aisbergebSi, sadac 
temperatura -20o C-ia, Termul wylebSi, sadac temperatura 
100o C-s aRwevs da uJangbado garemoSi.

maRali temperaturis Termuli wyaro

baqteriebs didi mniSvneloba aqvT sxva organizmebisa da gare-
mosTvis. zogierTi baqteria sazianoa. agreTve arseboben sasarge-
blo baqteriebi. 

sasargeblo baqteriebi mravladaa:
•	 sakveb produqtSi, magaliTad, mawonsa da yvelSi; 
•	 niadagSi, sadac isini mcenareebs zrdaSi exmarebian; 
•	 sxva cocxal organizmebSi, sadac ZiriTadad saWmlis mo-

nelebaSi monawileoben.   

mavne baqteriebi iwveven:
•	 adamianis, cxovelTa da mcenareebis zogierT daavadebas;
•	 produqtebis gafuWebasa da lpobas;
•	 gamoyofili momwamlavi nivTierebebiT adamianis mowamvlas.
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ici, rom:

arsebobs zianis momtani baqteri-
ebis jgufi, romlebic qaRaldiT ikve-
bebian. zogjer aseTi baqteriebi bib-
lioTekebs mTlianad anadgureben.

 aqtivoba (saSinao davaleba)

moiZie informacia bostneulis damJavebis Sesaxeb. yuradRebiT 
Seiswavle da Camowere rveulSi damJavebis proceduris safexure-
bi. am Temaze informacia SegiZlia moiZio vebgverdze:

http://mff.ge/produqti/istoria/8

daadgine:
a. romeli baqteriebi monawileobs bostneulis damJavebaSi?
b. razea damokidebuli damJavebis siswrafe?
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sokoebi7-8

qvemoT mocemul suraTze naCvenebia sokoebi. sokoebi orga-
nizmTa damoukidebeli da mravalferovani jgufia. isini arc 
mcenareebia da arc cxovelebi. bolo dros dadginda, rom maT 
meti saerTo niSan-Tviseba aqvT cxovelebTan, vidre mcenareebTan.

sur. 1. sokoebis mravalferovneba

 gaixsene: 

•	 ginaxavs Tu ara soko da ra gsmenia maT Sesaxeb?
•	 riTi miamsgavsebdi sokoebs mcenareebs? cxovelebs?

sokoebi arsebobs mikroskopulic da giganturi zomisac. zo-
gierTi giganturi soko dedamiwaze mcxovreb organizmTa Soris 
udidesia.     
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safuari sokoebi

safuari sokoebi mikroskopuli zomisaa. isini sameurneo saqmi-
anobaSi gamoiyeneba. magaliTad, comis asafueblad, Rvinisa da 
sxva produqtebis, wamlebis dasamzadeblad. zogierTi safuari 
soko daavadebis gamomwvevia, romlebic aavadeben mcenareebs, cxo-
velebsa da adamians. aRsaniSnavia marcvlovani mcenaris _ Wvavis 
daavadebis gamomwvevi soko „Wvavis rqa“. daavadebuli Wvavi Zlier 
momwamvleli da sakvebad gamousadegaria.

 aqtivoba 1

martivi aqtivobiT SegiZlia daakvirde safuari sokos momzade-
bas comis asafueblad.  

dagWirdebaT: safuaris fxvnili (iyideba maRaziebSi), fqvili, 
erTi kovzi Saqari, cota Tbili wyali, SuSis qila. 

maswavleblis an mSoblis daxmarebiT Seasrule paketze miTi-
Tebuli instruqcia.

sur. 2. safuari soko sur. 3. safuaris momzadeba

a. daakvirdi da aRwere qilaSi mimdinare cvlilebebi. gazome 
daSoreba qilis niSnulidan axal donemde;

b. gamoTqvi varaudi, ras SeiZleboda gamoewvia es cvlilebebi.

obis sokoebi 

Tbili da teniani adgilebi saukeTeso garemoa obis sokoe-
bisTvis. isini swrafad izrdebian saabazanoebsa da sardafebSi, 
niadagze, sakveb produqtebze. obis sokoebi, romlebic afu Weben 
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produqts an iwveven daavadebebs, sazianoa. obis soko ebi, rom-
lebic gamoiyeneba yvelis an sxva produqtebis dasamza deblad, 
sasargebloa.

sur. 4. obis soko a) abazanaze da b) marwyvze

 aqtivoba  2

Zveli puris naWerze an sxva produqtze obis warmoqmna obis 
sokoTia gamowveuli. sxvadasxva jgufis sokoebi aseve gvxdeba xe-
ebze, niadagze da iseT adgilebSi, sadac maTTvis saWiro sakvebi 
nivTierebebia, romelsac isini Slian da sakvebad moixmaren.  

dagWirdebaT: sokos nimuSebi (magaliTad, daobebuli puris 
naWeri, safuari soko, qama, kalmaxa da sxva); lupa.  

yuradRebiT daaTvaliereT nimuSebi lupiT da daakvirdi maT 
Soris gansxvavebebsa da msgavsebebs. Caiwere dakvirvebis Sedegebi 
rveulSi. Caixate gansxvavebebi da daurTe is Canawerebs.  

a. ra msgavseba da gansxvavebebi dainaxe maT Soris?
b. axseni, ratom hqonda maswavlebels obis soko Senaxuli Tav-

daxurul WurWelSi?

qudiani sokoebi

 daakvirdi suraTs da gamoTqvi varaudi, ratom hqvia sokoe-
bis am jgufs qudiani sokoebi? 

sur. 5. safuaris momzadeba

saWmeli sokoebi

qudiani sokoebi

Sxamiani sokoebi
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qudiani sokos im nawils, romelsac niadagis zemoT vxedavT, 
nayofsxeuli ewodeba. is Sedgeba qudisa da fexisgan. qudiani 
sokoebis mraval saxeobas adamiani sakvebad iyenebs. zogierTi sa-
xe oba Zlier Sxamiani da sakvebad gamousadegaria. 

ici, rom: 

sxva organizmis sxeulze mcxovrebi sokoebi xSirad daa-
vadebis gamomwvevi an am organizmisTvis sazianoa. aris SemTx-
vevebi, rodesac Tanacxovreba orivesTvis sasargebloa. xis 
fesvebze mcxovrebi sokoebi xeebs exmarebian niadagidan sakve-
bi nivTierebebis SewovaSi da Tavadac sargebloben, radgan 
mza sakvebs xeebisgan iReben.  

 frTxilad!

gaxsovdeT, rom veluri sokos mogroveba da Wama saSiSia 
adamianisTvis. man SeiZleba gamoiwvios Zlieri mowamvla da 
damTavrdes sikvdiliT. bunebaSi dak-
refili sokos sakvebad gamoyenebisas 
aucileblad gaiTvaliswineT:

•	 Zalian kargad unda cnobdeT maT 
saxeobebs;

•	 zustad unda icodeT gansxvaveba 
saWmel sokosa da mis  msgavs Sxam-
ian saxeobas Soris. Sxamasoko

 upasuxe:

1. romel organizmebs hgavs sokoebi yvelaze metad?
2. rogori zomisaa da raSi gamoiyeneba safuara sokoebi? 
3. SeiZleba Tu ara yvela qudiani sokos sakvebad gamoyeneba?
4. qudiani sokoebis romel jgufebs gaecani am gakveTilSi?
5. rogor garemoSi binadroben obis sokoebi? 
6. rogor daaxasiaTebdi sokoebis kvebis Taviseburebas?
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cxovelTa mravalferovneba9

cxovelTa mravalferovani samyaro or did jgufad iyofa. ar-
seboben cxovelebi, romelTac gaaCniaT sxeulis Sinagani sayrdeni 
_ xerxemali da masTan dakavSirebuli Zvlebi. maT xerxemlian cxo-
velTa jgufSi aerTianeben. xerxemliani cxovelebia ZaRli, beR-
ura, kalmaxi, gveli, gombeSo da mravali sxva. 

cxovelebs, romlebsac xerxemali ara aqvT, uxerxemlo cxo-
velTa jgufSi aerTianeben. uxerxemloTa jgufs miekuTvnebian 
kalia, oboba, morieli, moluskebi, Wiebi, rvafexa da mravali sxva. 

sur. 1 sur. 2

cxovelebi

xerxemlianebi uxerxemloebi

ici, rom:

xerxemali adamiansac aqvs.  kisris 
ukana mxares Tu xeliT See xebi, amoweul 
adgilebs igrZnob. es Seni xerxemlis 
nawilebia. adamianis xerxemali kisri-
dan qvemoT, zurgis bolomde grZel-
deba.
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 daakvirdi suraTebs
romelia maT Soris xerxemliani da romelia uxerxemlo? 

nemsiylapia bayayi Wiayela bu

sur. 3

a b dg

sainteresoa, rom dedamiwaze uxerxemlo cxovelebis saxeo-
bebi bevrad aRemateba xerxemlianebisas. uxerxemlo cxovele-
bi TiTqmis yvelgan aris gavrcelebuli: zRvebsa da okeaneebSi, 
niadagSi, xmeleTsa da haerSi. 

zogierTi uxerxemlo cxovelis sxeuli dafarulia mkvrivi 
safarveliT _ garegani ConCxiT. is sxeuls dazianebisgan icavs. 
garegani ConCxi aqvs nemsiylapias, kiborCxalas, xoWoebs. rbili 
sxeulis mqone uxerxemlo cxovelebs Tavdacvis sxva saSualebebi 
gaaCniaT. aseTebia wylis binadarni _ meduza, hidra da sxv. isini 
Tavdacvis mizniT msusxav Zafebs iyeneben.

sur. 4. a) meduzas msusxavi Zafebi, b) xoWo garegani ConCxiT

a b

zogierT uxerxemlo cxovels adamiani Tavis sasargeblod 
iyenebs. futkris mier momzadebuli Tafli yvelasaTvis sayvareli 
da sasargeblo sakvebia. abreSumis Wiisgan viRebT maRali xarisxis 
Zafs. moluskebi gamoiyeneba sakvebad, kosmetikur da samedicino 
warmoebaSi, zogierTi saxeobisgan Rebuloben margalits.
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sur. 5

 jgufuri samuSao-proeqti (saSinao davaleba)

klasi unda daiyos 3 jgufad da moamzadon prezentaciebi: 

•	 I jgufi _ „rogor amzadebs abreSumis Wia Zafs“;

•	 II jgufi _ „rogor amzadebs futkari Tafls“; 

•	 III jgufi _ „rogor amzadebs moluski memargalite marga-
lits“. 

jgufebma warmoadginon TavianTi namuSevari klasis winaSe. sa-
survelia am prezentaciebs daeTmos calke gakveTili (informaci-
is mopovebisas da davalebis Sesrulebisas SesaZlebelia bavSvebma 
ufrosebi daixmaron).

 upasuxe:

1. romel or ZiriTad jgufad yofen cxovelTa samyaros?
2. ras iyenebs sxeulis sayrdenad zogierTi uxerxemlo cxo-

veli? 
3. rogori Tavdacvis saSualebebi aqvT uxerxemlo cxovelebs?
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uxerxemlo cxovelebi10

Wiebi uxerxemlo cxovelebis jgufia, romelic mraval saxeobas 
aerTianebs. maT aqvT mogrZo sxeuli. sxeulis kedlebi Sedgeba 
kanisa da kunTebisgan. Wiebs ara aqvT Zvlebi da ConCxi. parazitia 
iseTi Wiebi, romlebic organizmebSi saxldebian da daavadebebs 
iwveven. aseTia, mag., Roris soliteri, RviZlis orpira da sxva. 

sur. 1. sxvadasxva saxeobis paraziti Wiebi

arseboben agreTve adamianisa da garemosTvis sasargeblo Wie-
bi. maTi warmomadgeneli Wiayela niadagSi binadrobs. misi sxeu-
li rgolebisagan Sedgeba. gadaadgilebisas is eyrdnoba rgoleb-
ze ganlagebul jagrebs. sxeulis aseTi agebuleba mas uadvilebs 
niadagSi gadaadgilebas. 

sur. 2. Wiayela niadagSi moZraobisas

Wiayelas nazi da rbili kani lorwoTia dafaruli. is kaniT 
sunTqavs. amitom misTvis gamoSroba sazianoa. Wiayela ikvebeba 
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gamxmari fesvebiT, balaxebiT da mavne baqteriebiT, romlebic 
jansaR balaxebs anadgurebs. isini afxviereben da asufTaveben 
niadags, ris gamoc maT bunebis sanitrebs uwodeben.

 ifiqre da imsjele

cnobilia, rom Wiayela miwis zemoT mxolod wvimis Semdeg amo-
dis. gamoTqvi varaudi, ra aris amis mizezi?

fexsaxsrianebi uxerxemlo cxovelebis yvelaze mravalricxo-
vani jgufia. maTi kidurebi erTmaneTTan moZravad SeerTebuli 
nawilebisgan Sedgeba, amitomac maT fexsaxsrianebi ewodebaT. maTi 
gamorCeva sxva organizmebisgan advilia garegnuli niSnebiT. fex-
saxsrianebia obobebi, mwerebi, tkipebi, kiborCxalebi, morielebi 
da mravali sxva. fexsaxsrianebi sam jgufad iyofa. 

fexsaxsrianebi

mwerebi obobasnairebi kibosnairebi

sur. 3. morieli

fexsaxsrianebisTvis damaxasiaTebelia:
•	 danawevrebuli sxeuli;
•	 dasaxsruli kidurebi;
•	 sxeulis garegani ConCxi.

 aqtivoba 1   

ilustraciebze warmodgenili cxovelebi daajgufe TvalsaCi-
no garegnuli Tvisebebis mixedviT. daasaxele, ra niSnis mixedviT 
ajgufebdi? 
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sur. 4

 aqtivoba 2  

aRwere skolis ezo da mimdebare teritoria. daasaxele cxo-
velebi, romelsac SeamCnev. cxovelTa romel jgufs miekuTvnebi-
an isini. daasabuTe Seni msjeloba.

 upasuxe:

1. romel or did jgufs gamoyofen cxovelTa samyaroSi? 
2. CamoTvale xerxemliani da uxerxemlo cxovelebis or-ori 

magaliTi.
3. romeli jgufi aRemateba saxeobebis raodenobiT, xerxem-

lianebi Tu uxerxemloebi?
4. risi saSualebiT moZraobs Wiayela?
5. romel jgufs miekuTveneba fexsaxsrianebi, xerxemlianebs 

Tu uxerxemloebs?
6. ra saerTo niSani aqvT fexsaxsrianebs?
7. ramden jgufad yofen fexsaxsrianebs? CamoTvale jgufebi.
8. romel jgufs miekuTvneba Wiebi, xerxemlianebs Tu uxerxem-

loebs?
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xerxemliani cxovelebi. Tevzebi11

kalmaxi, bayayi, xvliki, mtredi, iremi _ xerxemliani cxovelebia. 
Tavis mxriv, yvela maTgani xerxemliani cxovelebis sxvadasxva 
jgufs miekuTvneba. kalmaxi Tevzebis warmomadgenelia, bayayi _ 
amfibiebis, mtredi _ frinvelebis, iremi ki _ ZuZumwovrebis. xe-
rxemliani cxo velebis jgufebi mravalferovania. maTi saarsebo 
garemo sxvadasxvaa _ xmeleTi, wyali da haeri. Seguebuli ari-
an udabnoebSi, tropikul tyeebSi, okeaneebsa da antarqtidis 
yinulebSi cxovrebas. 

xerxemliani cxovelebi

amfibiebi

Tevzebi qvewarmavlebi

frinvelebi

ZuZumwovrebi

 gaixsene

•	 ra saerTo niSani gaaCnia yvela xerxemlian cxovels?
•	 rogor aris dakavSirebuli sxeulis forma da agebule-

ba maT saarsebo garemosTan?

Tevzebi

Tevzebi wyalSi binadroben. isini civsisxliani organizmebia, 
rac niSnavs, rom maTi sxeulis temperatura damokidebulia gare-
mos temperaturaze. 

Tevzis sxeulze kramitiseburad ganlagebulia Zvlovani qer-
clebi, romlebic lorwoTia dafaruli. sxeulis Sinagani sayrde-
nia xerxemali. igi mravali patara Zvlis _ malisgan Sedgeba. Tevze-
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bi sunTqaven Tavisa da tanis sazRvarze moTavsebuli layuCebiT. 
garedan layuCebi dafarulia layuCis saxuraviT. Tevzebi kudis 
farflis daxmarebiT moZraoben.

layuCi

kudis 
farfli

zurgis farfli

muclis farflimkerdis farfli

sur. 1

Tevzebis umravlesobas TiTistariseburi sxeuli aqvs, ufro 
iSviaTad ki gabrtyelebuli, nemsiseburi, burTiseburi an Tas-
miseburi. 

sur. 2. Tevzebis  mravalgvaroba

zogierT Tevzs imdenad gansxvavebuli da ucnauri forma aqvs, 
rom SeiZleba verc ki mixvdeT, rom Tevzia. 

sur. 3. ucnauri formis Tevzebi

ici, rom 

Tevzis sxeuls orive mxares gverdiTi 
xazi gasdevs. misi saSualebiT igi  wylis 
dinebis mimarTulebas an win mdeba re sa-
gans SeigrZnobs da ar ejaxeba. gverdiTi 
xazis mniSvneloba didia TevzisTvis RamiT 
an mRvrie wyalSi moZraobisas. 
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Tevzebis umravlesoba ikvebeba yvelafriT, rac garemoSi moi-
poveba. maTTvis aq mravladaa wyalmcenareebi. mtacebeli Tevzebi 
ki ikvebebian rvafexebiT, kalmarebiT, zRvis moluskebiT, wvrili 
TevzebiT da sxva. 

gamravlebis periodSi mdedri Tevzi yris Txeli garsiT da-
farul mravalricxovan qviriTs. qviriTidan lifsitebi iCekebian. 
Tevzebis umetesoba qviriTis dayris Semdeg maTze ar zrunavs. 

sur. 4. Tevzi qviriTobisas

 upasuxe:

1. rogori organizmebia Tevzebi, civsisxliani Tu Tbilsis-
xliani?

2. rogor moZraoben Tevzebi? 
3. ra funqcias asrulebs gverdiTi xazi TevzebisTvis? 
4. ratom yrian Tevzebi mravalricxovan qviriTs?
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amfibiebi12

amfibiebs miekuTvneba bayayi, gombeSo, vasaka, tritoni, salaman-
dra da zogierTi sxva cxoveli. berZnulad `amfibios“ orgva rad 
mcxovrebs niSnavs. amfibiebi mravldebian wyalSi. aqve atareben 
isini sicocxlis pirvel periods, Semdeg ki xmeleTze gadadi-
an. amazonis junglebSi binadari xis bayayebi da gombeSoebi, rom-
lebic mTel cxovrebas xmeleTze atareben, qviriTs wyalSi yrian. 
amfibiebis qviriTi nazi da Txelgarsiania. Tevzebis msgavsad am-
fibiebic civsisxliani cxo velebia.

sur. 1. a) bayayi, b) gombeSo, g) vasaka, d) tritoni, e) salamandra

a b g

d e

amfibiebis kani nazi da lorwoiania. wyalSi isini kaniT sunTqa-
ven, xolo xmeleTze _ filtvebiT. amfibiebis umravlesobas aqvs 
kidurebi, romlebsac iyenebs rogorc wyalSi curvis Tvis, aseve 
xmeleTze samoZraod. 

ici, rom 

bayayebsa da gombeSoebs ukana 
kidurebi ufro mZlavrad aqvT gan-
viTarebuli. maTi meSveobiT isini 
xtun viT gadaadgildebian.
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 daakvirdi bayayis ganviTarebis sxvadasxva stadias suraTeb-
ze. qviriTidan gamoCekili Tavkombala ar hgavs zrdasrul amfib-
ias. igi ganicdis cvlilebebs, emsgavseba zrdasrul formas da 
amodis xmeleTze. msgavsad Tevzebisa, amfibiebic didi raodeno-
biT qvi riTs yrian da ar zrunaven STamomavlobaze. 

sur. 2. bayayis ganviTarebis stadiebi

a b

g d

 ifiqre da imsjele

1. riT aris gamowveuli, rom amfibiebi didi raodenobiT qvi-
riTs yrian? 

2. riT aixsneba, rom bayays SeuZlia wyalsatevis fskerze xan-
grZlivad yofna?

 gaixsene:

gaixsene, romeli amfibia ginaxavs bunebaSi. aRwere igi da 
axseni, ra niSnis mixedviT miakuTvne amfibiebs?
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ici, rom 

amfibiebi mtacebeli cxo-
velebia. magaliTad, bayayi ikve-
beba nairgvari mwerebiT, xolo 
gombeSo _ WiebiT, lokokinebiT, 
mwerebiTa da maTi matlebiT. 
amiT maT didi sargebloba mo-
aqvT, radgan anadgureben baRisa 
da bostnis mavneblebs.

 aqtivoba

Seadare erTmaneTs Tevzebisa da amfibiebisTvis damaxasiaTebe-
li niSan-Tvisebebi. gadaitane samuSao rveulSi mocemuli cxri-
lis nimuSi da Seavse.

Tevzebi amfibiebi

saarsebo garemo

sxeulis safarveli

kidurebi

sunTqva

Tbilsisxliania Tu civsisxliani?

gamravlebis Tavisebureba

STamomavlobaze zrunva

 upasuxe:

1. ra saerTo Tviseba axasiaTebs yvela amfibias?
2. ratom aris bayayis sxeulis temperatura damokidebuli 

garemos temperaturaze?
3. sicocxlis romel periodSia wyali aucilebeli saarsebo 

garemo yvela amfibiisaTvis?
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qvewarmavlebi13

xvliki, gveli, ku, niangi qvewarmavlebia. es civsisxliani cxo-
velebi amfibiebisgan gansxvavebiT xmeleTis WeSmariti binadrebi 
arian, radgan: 

•	 sunTqaven filtvebiT (maT Soris wyalSi mcxovrebnic);
•	 mravldebian da viTardebian xmeleTze. 
qvewarmavlebs rqovani qerclebiT, farebiT an javSniT dafaru-

li mSrali kani aqvT.

sur.1. a) niangis sxeuls gamoS-
robisgan kargad icavs farebi;  
b) rqo vani javSani kusTvis saime-
do damcvelia; g) gvelis sxeuli 
rqovani qerclebiTaa dafaruli.

a

g

b

qvewarmavalTa umetesoba tyavisebri an kirovani naWuWiT da-
farul mraval kvercxs debs. naWuWi Canasaxs gamoSrobisagan icavs. 
kvercxs xmeleTze debs zRvis kuc. axalgamoCekili ku, romelic 
maSinve zRvas ubrundeba, gzas Tavad ikvlevs. is xSirad xdeba 
sxva cxovelebis, mag., Tolias msxver pli. qvewarmavlebi STamomav-
lobaze ar zrunaven.

 ifiqre da imsjele

riTia gamowveuli gamravlebisas qvewarmavlebis didi nayofi-
ereba?



47

axladgamoCekili kuebi 
zRvisken miiswrafian

axlad gamoCekili ku xSirad 
xdeba Tolias sakvebi

xvliki

gveli

sur. 2.  qvewarmavlebis warmomadgenlebi

a b

d

g

xvlikebi oTxi mokle kiduris meSveobiT swrafad moZraoben. 
maT susti fexebi aqvT, moZraobisas mucels da kuds eyrdnobi-
an da xoxviT gadaadgildebian. gvelebs ar aqvT kidurebi. isi-
ni sxeulis moxra-gaSlis dros warmoqmnili biZgebis saSualebiT 
gadaadgildebian.

qvewarmavalTa umravlesoba (xvlikebi, gvelebi, niangebi) mta-
cebelia da mcire zomis uxerxemlo da xerxemliani cxovelebiT 
ikvebeba. zogi qvewarmavali mcenareebiT ikvebeba, magaliTad, ku. 
igi oTx fexze sakmaod nela gadaadgildeba. zRvis kus wyalSi 
cxovrebasTan dakavSirebiT kidurebi lastebad aqvs gadaqceuli. 

sur. 3. a) mtacebeli xvliki, b) mcenareWamia ku

a b
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ici, rom 

xvliki mtrisagan Tavs gaqceviT icavs, magram Tu mteri 
daewia da kudSi staca piri, kudi scildeba. mtaceblis yurad-
Rebis misapyrobad mocilebuli kudi erTxans kidev moZraobs, 
xvliki ki mimalvas aswrebs. amis 
Semdeg xdeba kudis regeneracia 
_ dakarguli nawilis aRdgena. 
regeneracia mxo lod erTxel 
xdeba da axali kudi Zvelisgan 
gansxvavebulia. xvliki momZvrali kudiT

 aqtivoba

moiZieT informacia dedamiwaze qvewarmavlebis gavrcelebis 
Sesaxeb. gvxvdebian Tu ara isini dedamiwis iseT civ regionebSi, 
rogoricaa arqtika da antarqtida? pasuxi daasabuTe.

 upasuxe:  

1. ra saerTo da ganmasxvavebeli niSnebi gaaCniaT qvewarmavleb-
sa da amfibiebs?

2. riT gansxvavdebian gvelebi sxva qvewarmavlebisagan?
3. riT gansxvavdeba xvlikebis gamravleba Tevzebisa da amfi-

biebis gamravlebisagan?
4. Tavdacvis ra saSualebebi aqvs xvliks?

Tbilisis zooparkSi funqcionirebs egzotariumi, sadac 
Tqven SegiZliaT daaTvalieroT da axlodan daakvirdeT Tev-
zebis, amfibiebis, qvewarmavlebis sxvadasxva saxeobas. gadai-
RoT suraTebi, moamzadoT referati TqvenTvis yvelaze sain-
tereso da STambeWdavi cxovelis Sesaxeb da warmoadginoT is 
klasis winaSe.
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Tavi 3. rogor icvlebian mcenareebi  
da cxovelebi

gamoTqvi varaudi:

suraTebze warmodgenil romel cxovels eqneba martivi 
sasicocxlo cikli da romels rTuli?

gaecnobi:

 ra aris sasicocxlo cikli 

 rogor uzrunvelyofen organizmebi STamomavlobis Senar-
Cunebas

 mcenareebisa da cxovelebis sasicocxlo ciklis ZiriTad 
etapebs

SeZleb:

 amoicno cxovelebisa da mcenareebis sasicocxlo ciklis 
ZiriTadi etapebi

 ipovo msgavseba da gansxvaveba sxvadasxva cxovelis sasi-
cocxlo ciklebs Soris

 Seqmna konkretuli organizmis sasicocxlo ciklis sqema 
calkeuli fragmentebisagan
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cocxal organizmTa sasicocxlo cikli25

yvela cocxal organizms axasiaTebs sasicocxlo cikli _ cvli-
lebebis Tanmimdevroba, romlis ganmavlobaSi organizmi izrde-
ba, viTardeba, aRwevs zrdasrulobas, mravldeba da iZleva axal 
STamomavlobas. 

sasicocxlo cikls CanaxatiT an sqemiT gamosaxaven. masSi dacu-
lia ganviTarebis etapebis Tanmimdevroba. etapebi isrebiTaa da-
kavSirebuli. sasicocxlo cikli gamravlebiT mTavrdeba, Semdeg 
is Tavidan iwyeba da meordeba. yvela momdevno TaobisTvis sa-
sicocxlo cikli erTnairia. swored amitom mas xSirad wriuli 
diagramiT gamosaxaven. 

a b

sur. 1. babuawveras sasicocxlo ciklis sqema warmodgenilia ori formiT

cxovelebis naSierebi zrdisa da ganviTarebis procesSi gareg-
nuli niSan-TvisebebiTa da qceviT mSoblebs emsgavsebian. lomis 
bokverisgan izrdeba lomi, pingvinis bartyisgan _ pingvini, pa-
tara obobasgan _ zrdasruli oboba. 

sur. 2. cxovelebi da maTi naSierebi
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aseve arian mcenareebic. lobios marcvlisgan lobio izrdeba, 
xolo vaSlis kurkisgan _ vaSlis xe.

sur. 3. a) lobio, b) vaSlis xe

a b

sxvadasxva jgufis organizmebs sxvadasxva sirTulisa da xang-
rZlivobis sasicocxlo cikli aqvT. cikli SeiZleba martivi da 
xanmokle iyos da mxolod ramdenime kvira gagrZeldes. aseTi cik-
li zogierT mwers, Tevzs an erTwlovan mcenareebs axasiaTebs. 

zogierTi organizmi mxolod erTxel mravldeba da amiT as-
rulebs Tavis sasicocxlo cikls. zogierTi organizmi ki sasi-
cocxlo cikls mravaljer gadis. suraTze mocemuli mindvris 
yvavilebi sasicocxlo cikls ramdenime TveSi  amTavreben da 
kvdebian. maradmwvane seqvoiebs 2 welze meti sWirdebaT erTi cik-
lis gasavlelad da girCebis mosamwifeblad. 

sur. 4. a) erTwlovani mindvris yvavilebi, b) mravalwlovani xe seqvoia

a b

 aqtivoba

lobio erTwlovani yvavilovani mcenarea. misi sasicocxlo cik-
li Semdegnairad mimdinareobs: gazafxulze niadagSi moxvedrili 
Tesli Rivdeba da amodis aRmonaceni; is ganagrZobs zrdas da 
mcenares uviTardeba Rero, fesvi, foTlebi; zafxulSi lobio 
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yvavilobs. misi yvavilebi qaris an mwerebis saSualebiT imtvereba; 
damtverili yvavilisgan Semodgomaze viTardeba parki, romelSic 
lobios marcvlebi mwifdeba. 

a. lobios garda romeli mcenare ici, romlis nayofic parkia?
b. daakvirdi mocemul suraTs da miusadage zemoT CamoTvlili 

etapebi;
g. gamoiyene miRebuli codna lobi-

os  sasicocxlo ciklis Se saxeb 
da gansazRvre, aris Tu ara da-
lagebuli sworad mze sumziris 
sa sicocxlo ciklis etapebi. Tu 
ara, daalage swori Tanmimdev-
robiT.

1. lobios marcvali, 2. aRmonaceni,  
3. zrdas ruli mcenare, 4. gayvavilebuli 
mcenare, 5. nayofi parki TesliT

sur. 6

a b g d e v

 upasuxe:

1. gansxvavdeba Tu ara erTi da imave cxovelis an mcenaris 
sxva dasxva Taobis sasicocxlo cikli erTmaneTisgan? ifiq-
re da gamoTqvi varaudi, ra moxdeboda es rom ase ar iyos?   

2. gansxvavdeba Tu ara sirTuliTa da xangrZlivobiT sxvada-
sxva jgufis organizmTa sasicocxlo cikli? 

3. gaixsene da Camowere mcenareebi, romlebic Semodgomaze 
nayofs da Tesls warmoqmnis. miuwere TiToeuls erTwlova-
nia Tu mravalwlovani?

4 5

1

2

3

sur. 5. lobios 
sasicocxlo cikli
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yvavilovan mcenareTa sasicocxlo cikli26

wina Tema exeboda yvavilovan mcenareebs, maT agebulebasa da 
sxva Taviseburebebs. am gakveTiliT gaecnobi yvela yvavilovani 
mcenarisTvis damaxasiaTebel sasicocxlo ciklis Taviseburebebs.

 gaixsene:

•	 rogor mcenares ewodeba yvavilovani?
•	 riT gansxvavdeba yvavilovani mcenareebi SenTvis cno-

bili sxva mcenareebisgan?
•	 ra funqcias asrulebs yvavili mcenarisTvis? 

mcenareTa sasicocxlo ciklis ZiriTadi stadiebi

Teslis gaRiveba aRmoceneba zrda-ganviTareba gamravleba

1 2

3

4

sur. 1

1. cikli iwyeba niadagSi moxvedrili Teslis gaRivebiT.
2. Teslidan axali mcenare aRmocendeba. aRmonacens Rero, fes-

vi da foTlebi uCndeba.
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3. aRmonacenidan  zrdasruli mcenare viTardeba.
4. zafxulSi mcenare yvavilobs. qaris an mwerebis daxmarebiT 

yvavilebi imtvereba.
5. damtverili yvavilidan nayofi Cndeba. nayofSi Teslia 

moTavsebuli. mwife nayofidan Tesli kvlav niadagSi xvdeba.

ici, rom 

Canasaxis ganviTarebisTvis saWiroa sakmarisi raode-
nobiT wyali, Jangbadi da siTbo. Canasaxi TeslSia moTavse-
buli. Tesli garedan dafarulia kaniT, romelic Canasaxs 
dazianebis gan icavs. Canasaxidan jer fesvi gamoizrdeba. is 
mcenares niadagSi amagrebs. Semdeg viTardeba Rero, romelic 
nel-nela niadagis zedapiridan 
amodis da foTlebi amo aqvs. Ca-
nasaxis ganviTareba mimdinare-
obs TeslSi moTavsebuli sakve-
bi nivTierebebis xarjze. miwis 
zedapirze amosul Rerosa da 
foTols axalgazrda aRmonace-
ni ewodeba. 

 jgufuri samuSao

Teslis aRmocenebisTvis saWiro pirobebi: wyali, Jangbadi, siT-
bo. 

cdebis CatarebisTvis saWiro iqneba maswavleblis an sxva ufro-
sis daxmareba. 

cda 1. or WiqaSi  erTnairi raodenobiT moaTavseT lobios an 
xor blis aRmocenebis unaris mqone Tesli. pirvel WiqaSi Tesli 
datoveT mSralad, xolo meoreSi odnav daasveleT. Wiqebs daaxu-
reT minis lambaqebi da dadgiT Tbil adgilas. 3-4 dRis Semdeg 
wylian WiqaSi Tesli aRmocendeba, mSrali Tesli ki ucvleli 
darCeba. 
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cda 2. kvlav or WiqaSi moaTavseT lobios an xorblis Tes-
li. pirveli Wiqa bolomde gaavseT anaduRari wyliT (anaduRari 
wya li Jangbads ar Seicavs), xolo meore WiqaSi mcire raodeno-
biT auduRari wyali CaasxiT ise, rom Tesli mxolod dasveldes. 
Wiqebs daaxureT mina da dadgiT Tbil adgilas. 3-4 dRis Semdeg 
WiqaSi, sadac cota wyali iyo, Tesli aRmocendeba, wyliT savse 
WiqaSi ki dalpeba. 

cda 3. kvlav aiReT lobios an xorblis Tesli da moaTavseT 
or WiqaSi. erTi dadgiT siTboSi, xolo meore _ civ adgilas (ma-
civari, sardafi). garkveuli drois Semdeg dainaxavT, rom Tbil 
adgilas moTavsebuli Tesli gaRivdeba, xolo siciveSi moTavse-
buli ara.

gamoiyene mocemuli cxrilis nimuSi, gadaitane rveulSi da 
Seavse igi samive cdis SedegebiT.

cdis piroba Sedegi 1 Sedegi 2 daskvna

wyali

Jangbadi

siTbo

  

 upasuxe:

1. ra aucilebeli pirobebia saWiro Teslis aRmocenebisaTvis?
2. unda sruldebodes Tu ara erTdroulad samive piroba?
3. axseni miRebuli Sedegebis mizezi samive cdisTvis.

 aqtivoba

a. Seadare erTmaneTs lobiosa da vaSlis sasicocxlo cikli. ra 
gansxvavebaa maT Soris? riTia es gamowveuli?

b. romeli etapebia msgavsi?
g. gaixsene, ras warmoadgens vaSlis nawili, romelsac sakvebad 

viyenebT?
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wiwvovan mcenareTa sasicocxlo cikli27

wiwvovani mcenareebi mravalwlovania. isini TesliT mravlde-
ba. TiToeuli xe yovel wels uamrav girCas ikeTebs. moyviTalo 
girCaSi mtveri warmoiqmneba, xolo mwvane girCebSi _ didi raode-
nobiT Tesli. mtveri qariT mwvane girCebze gadaitaneba da xdeba 
damtverva. amis Semdeg qerqlebi ixureba, Tesli iwyebs momwife-
bas da girCa TandaTan yavisferi xdeba. yavisfer girCaSi Tesli 
mwifea. momwifebis Semdeg qerqlebi ixsneba da Tesli niadagze 
cviva. maT nawils cxovelebi iyeneben sakvebad, nawilidan ki axali 
mcenareebi aRmocendeba. gazafxulze notio niadagze moxvedrili 
Tesli Rivdeba. misgan aRmonaceni viTardeba, izrdeba da axalgaz-
rda xe yalibdeba.

sur. 1. wiwvovani mcenarebis sasicocxlo cikli
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 aqtivoba

saxlisa da skolis midamoebSi da axlomdebare parkebSi daak-
virdi wiwvovanTa girCebs. Caixate an suraTi gadauRe maT. Seag-
rove sxvadasxva wiwvovani xis qveS dagdebuli ramdenime girCa.

a. romeli maTgania mdedrobiTi da romeli mamrobiTi?
b. gansazRvre, sasicocxlo ciklis romel etaps Seesabameba Sen 

mier nanaxi girCebi? imsjele, ratom fiqrob ase? 
g. SenTvis cnobil romel wiwvovans miekuTvneba isini?  

 upasuxe:

1. riT mravldeba wiwvovani mcenareebi? 
2. romel girCaSi warmoiqmneba Tesli?  
3. ra gansxvavebaa yvavilovani da wiwvovani mcenareebis damt-

vervis xerxs Soris?
4. ra xdeba mwvane girCaSi qerqlebis daxurvis Semdeg, sanam is 

gayavisferdeba? 
5. ra aris saWiro, rom Teslidan aRmonaceni ganviTardes?
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Tavi 4. wyali da siTbogadacema

gamoTqvi varaudi:

suraTebze naCvenebia nepalSi mdebare tba zamTarsa da 
zafxulSi. daakvirdi maT Soris gansxvavebas da axseni mizezi. 

gaecnobi:

 wylis sxvadasxva agregatul mdgomareobas

 agregatuli mdgomareobis cvlilebis damokidebulebas 
siTbos gacemasa da STanTqmasTan

 wylis agregatuli mdgomareobis cvlilebis mniSvnelobas 
adamianis saqmianobasa da yofaSi

 wylis agregatuli mdgomareobis cvlilebis kavSirs garemo-
Si mimdinare movlenebTan

SeZleb:

 daaxasiaTo wylis samive agregatuli mdgomareoba fizikuri 
Tvisebebis mixedviT

 axsna wylis agregatuli mdgomareobis cvlilebis kavSiri 
siTbos miReba-gacemasTan

 imsjelo wylis wrebrunvis mniSvnelobaze bunebaSi

 SeZleb cdis saSualebiT daadgino wylis Tvisebebi sxvada-
sxva agregatul mdgomareobaSi
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siTxe, yinuli, orTqli34

daakvirdi dedamiwis suraTs, romelic kosmosidanaa gadaRe-
buli. garda xmeleTisa, rasac masze xedav, yvelaferi aris wya-
li warmodgenili okeaneebis, Rrublebisa da polusebze arse-
buli yinulis saxiT. okeaneebSi wyali siTxea, haerSi _ orTqli, 
polusebze ki _ myari yinuli.

sur. 1. dedamiwa

sur. 2. a) yinuli, b) wyali (siTxe), g) wylis orTqli

a b g

dedamiwaze wyali sami saxiT gvxvdeba

myari _ yinuli siTxe _ wyali airi _ orTqli

a. yinuli myaria, radgan mas aqvs forma da ikavebs sivrceSi 
gansazRvrul moculobas.

b. siTxe ikavebs gansazRvrul moculobas, magram mas forma 
ar gaaCnia. igi im WurWlis formas Rebulobs, romelSic asxia. 
siTxes axasiaTebs denadoba, is SeiZleba erTi WurWlidan meoreSi 
gadaisxas.
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g. orTqli uxilavia, is warmoqmnisTanave ifanteba da avsebs 
arsebul sivrces. mas ar gaaCnia forma da moculoba.

sur. 3

a b g

ici, rom 

agregatuli mdgomareoba nivTierebis arsebobis formaa. 
nivTierebaTa umravlesobas sam agregatul mdgomareobaSi 
SeuZlia arseboba: myar, Txevad da 
airis. 

wyali erTaderTi nivTierebaa de -
damiwaze, romelic bunebrivad erT-
droulad samive agregatul mdgo-
mareobaSi arsebobs.

wylis gareSe adamianis arseboba warmoudgenelia. igi mas samive 
saxiT iyenebs: sasmelad, sarwyavad, sakvebis mosamzadeblad, hi-
gienuri mizniT, produqtis Sesanaxad, sportuli da gamajansaRe-
beli mizniT, eleqtroenergiis misaRebad da a.S.

ici, rom 

1804 wels Seiqmna orTqlmava-
li _ pirveli matarebeli, romelic 
liandagze  moZraobda orTqlis Zra-
vis meSveobiT. aqedan daiwyo sar-
kinigzo  transportis ganviTareba. 
orTqlis Zra va mu Sa obs wylis or-
Tqlis energiis xarjze. 
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 aqtivoba

moiZie informacia: 
a. ra temperaturaze iyineba wyali? 
b. ra temperaturaze dneba yinuli? 

 ifiqre da imsjele

SeiZleba Tu ara wyali pirdapir gadaiqces myaridan orTqlad 
ise, rom gamotovos siTxis mdgomareoba?

 upasuxe:

1. daakvirdi garemos. CamoTvale, ra aris Sen irgvliv myari, 
Txevadi da airi;  

2. CamoTvale Tvisebebi, romliTac xasiaTdeba wyali myar 
mdgo mareobaSi (yinuli);

3. ra Tvisebebi aqvs wyals, rogorc siTxes (onkanis wya li)?
4. CamoTvale wylis orTqlis Tvisebebi (cxeli Cai);
5. piradi gamocdilebidan daasaxele damatebiTi Tvisebebi 

 wylis TiToeuli agregatuli mdgomareobisTvis.
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wylis agregatuli mdgomareobis  
cvlileba35-36

wyali advilad icvlis agregatuli mdgomareobas da gadadis 
erTi mdgomareobidan  meoreSi. amisTvis saWiroa, rom man miiRos 
an gasces siTbo.   

sur. 1 sur. 2. wylis aorTqleba

movlenas, romlis drosac wyali siTxidan orTqlad gadaiqce-
va, aorTqleba ewodeba. am dros xdeba wylis mier siTbos miReba 
_ STanTqma. 

rodesac wyliT savse Caidans vacxelebT _ siTbos vawvdiT _ 
wyali duRdeba da iwyebs aorTqlebas. amas Cven vxedavT Caidnis 
cxviridan gamomavali orTqlis saxiT.  

 frTxilad!

miRebuli siTbos gamo wylis orTqli Zalian cxelia. amitom 
masTan siaxlovisas saWiroa davicvaT sifrTxile.

 ifiqre da imsjele 1

Sxapuna wvimis Semdeg, rogorc ki mze gamoanaTebs, patara gu-
beebi swrafadve qreba.

sad gaqra wvimis wyali? ra movlenas hqonda adgili? 

aorTqlebuli wyali msubuqia da zemoT miiwevs, sadac haeris 
temperatura dabalia. wylis orTqli gascems siTbos, civdeba da 
kvlav siTxis mdgomareobas ubrundeba.  



113

siTbos gacemisas wylis airadi mdgomareobidan Txevad mdgo-
mareobaSi gadasvlas kondensacia ewodeba. 

okeaneebis, zRvebis, mdinareebis, tbebis zedapiridan aorTqle-
buli wyali atmosferos zeda fenebSi kondensirdeba da dedami-
was wvimis saxiT ubrundeba. 

sur. 3. fanjrebze wylis kondensati

wvimian an civ amindSi saxlis an manqanis fanjris minis SigniTa 
mxare wylis wveTebiT ifareba, rogorc ityvian, _ „fanjrebi ti-
ris“. 

 ifiqre da imsjele 2

1. ratom iorTqleba civi wylis boTli oTaxis temperaturaze 
moxvedrisas? 

2. moiyvane kondensaciis sxva magaliTebi yoveldRiuri cxov-
rebidan.

siTbos gacemisas Txevad mdgomareobaSi myofi wyali civdeba, 
iqceva yinulad da gadadis myar mdgomareobaSi. am movlenas ga-
yinva ewodeba. 

sur. 4. a) gayinuli tba, b) yinulis loluebi, g) moyinuli gza

a b g
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zamTris siciveebis dadgomisas garemoSi arsebuli wyali siT-
bos gascems. Tu gacemuli siTbos raodenoba didia, wyali yinu-
lad gadaiqceva. ase iyineba tbebis zedapirebi, guburebi, gzis 
zedapirebi, zogjer iyineba SeufuTavi wylis milebi, warmoiqmne-
ba yinulis loluebi. 

dedamiwis polusebi, sadac Zalian civa, mudmivad TovliTa da 
yinuliTaa dafaruli. zamTarSi haerSi arsebuli wylis wveTebis 
gayinvis Sedegia Tovlis fifqebi, gazafxulsa da zafxulSi ki _ 
setyva.

zogjer setyvis dros yinulis burTulebi imdenad didia, rom 
zians ayenebs venaxebsa da sxva nargavebs, Sinaur pirutyvs, saxlis 
saxuravebs, manqanebs.

sur. 5. setyvis mier miyenebuli ziani

ici, rom 

CineTsa da zogierT sxva qveyanaSi yovelwliurad ewyoba 
yinulis festivali. uamravi mowveuli skulptori yinulisgan 
qmnis cnobili istoriuli Senobebis aslebs da bevr sxva sain-
tereso qandakebas.
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rodesac yinuli Rebulobs siTbos garkveul raodenobas, igi 
siTxed iqceva. am movlenas dnoba ewodeba.

gazafxulze haeri Tbeba. zamTarSi warmoqmnili Tovli, yinu-
lis loluebi, mTis mwvervalebi, gayinuli tbis zedapirebi  dno-
bas iwyebs.

mecnierebi SiSoben, rom bolo wlebSi haeris temperaturis 
moWarbebuli mateba gamoiwvevs polusebsa da myinvarebze Tovli-
sa da yinulis safarvelis dnobas da aiwevs msoflio okeanis 
 wylis done. daitboreba xmeleTis mniSvnelovani nawili, rac didi 
bunebrivi katastrofa iqneba. am movlenas globalur daTbobas 
uwodeben. mecnierebi eZeben misi Tavidan acilebis gzebs. 

sur. 6. a) myinvarebze da b) polusebze yinulis dnoba

a b

wylis wrebrunva

wylis agregatuli mdgomareobis cvlileba Seqcevadia da da-
mokidebulia imaze, gascems Tu miiRebs igi siTbos.  bunebaSi wya-
li xSirad icvlis agregatul mdgomareobas. mzis sxivebis zemo-
qmedebiT myinvarebsa da polusebze arsebuli Tovli da yinuli 
dneba da wyali okeaneebSi, zRvebSi, tbebsa da mdinareebSi Cae-
dineba. msoflio okeanis zedapiridan wyali mudmivad iorTql-
deba, radgan xdeba siTbos miReba. atmosferos zeda fenebSi, sa-
dac ufro civa, wylis orTqli siTbos gascems, kondensirdeba da  
wylis wveTebad iqceva. swored es wveTebia, romliTac aorTqle-
buli wyali wvimis, Tovlis an setyvis saxiT isev dedamiwaze brun-
deba. bunebaSi mimdinare am process wylis wrebrunva ewodeba.
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 ifiqre da imsjele 3

1. mocemul suraTze naCvenebia wylis wrebrunvis sqema. ga-
daitane sqema samuSao rveulSi da, teqstidan gamomdinare, 
gaukeTe Sesabamisi warwerebi mimdinare procesebs, rom-
lebic isrebiTaa naCvenebi. 

sur. 7

2. daakvirdi mocemul suraTs da CamoTvale agregatuli 
mdgo mareobis cvlilebis romeli procesebia urTierTSeq-
cevadi?

sur. 8

agregatuli mdgomareobis cvlileba

yinuli  
(myari)

wyali 
(Txevadi)

airi 
(orTqli)

siTbos miReba. 
dnoba

siTbos miReba. 
aorTqleba

siTbos gacema. 
gayinva

siTbos gacema. 
kondensacia




