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Tavi 1. nivTierebaTa Tvisebebi da  
maTi cvlilebebi

gamoTqvi varaudi:

adamiani yovelTvis iyenebda sxvadasxva nivTierebas da 
maTgan damzadebul nivTebs. ganapirobebs Tu ara nivTiere-
bis Tvisebebi maT gamoyenebas?

gaecnobi:

 nivTierebebs da maT Tvisebebs

 rogor icvleba nivTierebebi fizikuri da qimiuri gar-
daqmnebiT 

 rogor iyenebs adamiani nivTierebis Tvisebebs Tavis sasargeb-
lod

SeZleb:

 aRwero sxvadasxva nivTierebis  fizikuri Tvisebebi (suni, 
feri, agregatuli mdgomareoba)

 nivTierebaTa Tvisebebis aRweras da maTi cvlilebebis Sesa-
xeb msjelobas. ganixilav procesebs siTbos gacema-STanTqmis 
TvalsazrisiT

 usafrTxoebis wesebis dacviT Caataro cdebi nivTiereba-
Ta Tvisebebis Sesaswavlad. ganasxvavo fizikuri da qimiuri 
cvlilebebi
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sxeuli da nivTiereba1-2

 ifiqre da imsjele

daakvirdi suraTze naCveneb sxeulebs da ivaraude, risgan 
Sedgeba TiToeuli maTgani? samuSao rveulSi Seqmeni cxrili, 
romlis erT svetSi CamoTvli sxeulebs, xolo meoreSi _ imas, 
risganac TiToeuli maTgani Sedgeba. 

sur. 1. sxvadasxva sxeuli

roca kiTxulob an gesmis sityva „sxeuli“, maSinve warmoidgen 
adamianis sxeuls. magram, amis garda, sxeuli aris yvelaferi, rac 
Cven garSemoa da risganac Sedgeba cocxali da aracocxali bune-
ba. swavlis dros gWirdeba wigni, rveuli, kalami, fanqari. Wamis 
dros _ TefSi, Wiqa, kovzi. TamaSis dros saTamaSoebi: burTi, To-
jina, manqana. CamoTvlili sagnebic sxeulebia. sxeuli SeiZleba 
iyos bunebrivi (mze, qva, kata, balaxi) da xelovnuri _ adamianis 
mier Seqmnili (saTamaSo, kompiuteri, fexsacmeli, fanqari).

nivTiereba aris is, risganac sxeuli Sedgeba. magaliTad, burTi  
rezinisagan, Tojina _ faifurisagan, saTamaSo manqana _ plastma-
sisagan, wigni _ qaRaldisgan, fanqari _ xisgan, Wiqa _ minisgan. 
zogi nivTiereba bunebaSi gvxvdeba (wyali, bunebrivi airi, navTo-
bi), zogic ki Seqmnilia adamianis xeliT (mina, faifuri). erTi da 
igive nivTierebisgan SeiZleba damzaddes sxvadasxva sxeuli. ma-
galiTad, alumini aris nivTiereba, romlisganac SeiZleba damzad-
des qvabi, eleqtrosadeni, kovzi. SeiZleba moxdes piriqiT, erTi 
sxeuli damzaddes sxvadasxva nivTierebisagan. magaliTad, Wiqa 
SeiZleba iyos damzadebuli rogorc minisgan, ise faifurisgan, 
plastmasisgan da sxva.
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sur. 2. erTi nivTierebisgan damzadebuli sxvadasxva sagani

sur. 3. sxvadasxva nivTierebisgan damzadebuli erTi da igive sxeuli

zogjer nivTierebas ver xedav, magram SeigrZnob suniT an 
gemoTi. magaliTad, gaziani sasmelebis dalevisas naxSirorJangs 
gemoTi SeigrZnob. zogjer ki ver grZnob nivTierebis arsebobas, 
magram SeigrZnob mis ukmarisobas. magaliTad, haerSi Jangbadis 
arseboba SeumCnevelia, magram mis naklebobas maSinve grZnob, 
radgan sunTqva giWirs.

nivTierebebs aqvT saxelwodeba da Tvisebebi. zogierTi Tvise-
biT nivTierebebi hgvanan erTmaneTs, zogiT gansxvavdebian. niv-
Tierebis Tvisebebi SeiZleba iyos fizikuri da qimiuri.

nivTierebis Tvisebebi

fizikuri qimiuri

daimaxsovre!

fizikuria  Tvisebebi, romelic ganisazRvreba gazomviT da 
dakvirvebiT. 
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nivTierebis fizikuri Tvisebebi

feri suni bzinvareba

duRilisa da lRobis temperatura

agregatuli mdgomareoba simkvrive

eleqtrogamtaroba Tbogamtaroba

radgan feris, bzinvarebis, agregatuli mdgomareobis danaxva 
SesaZlebelia, amitom maT sazRvraven dakvirvebiT. sunis danaxva 
SeuZlebelia, magram  SesaZlebelia misi SegrZneba, amitom isic 
dakvirvebiT ganisazRvreba. duRilisa da lRobis  temperaturis, 
simkvrivis, eleqtro da Tbogamtarobis gansazRvra xdeba gazom-
viT sxvadasxva sazomi xelsawyos gamoyenebiT.

a b g

sur. 4. fizikuri Tvisebebis gansazRvra dakvirvebiT (a, b) da gazomviT (g)

dReisTvis arsebobs 20  milionze meti nivTiereba da maTi aRmo-
Cena kvlavac grZeldeba. nivTierebebis Tvisebebs adamiani iyenebs 
misTvis saWiro sxeulebis dasamzadeblad. 

mina gamWvirvalea, SeuZlia gacxelebisas miiRos forma da ga-
civebisas SeinarCunos  igi. amitom mas iyeneben fanjrebSi Casasme-
lad, sxvadasxva WurWlis dasamzadeblad.

sur. 5. minis a) fanjrebi da b) WurWeli

a b
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polieTileni gamoirCeva simsubuqiTa da plastikurobiT. igi 
gamZlea, amitom misgan amzadeben WurWels, SesafuT masalas, 
milebs da a.S.

sur. 6

Saqars tkbili gemo aqvs, amitom sakonditro saqmeSi  gamoiyeneba. 

sur. 7

alumini da spilenZi kargi siTbo da eleqtrogamtarebia. ami-
tom maT iyeneben eleqtrosadenebis dasamzadeblad. alumini sim-
subuqis gamo gamoiyeneba saaviacio warmoebaSi, mSeneblobaSi, 
sayo facxovrebo nivTebis dasamzadeblad. spilenZis qvabebsa da 
sxva WurWelSi momzadebuli sakvebi gansakuTrebiT gemrieli da 
jansaRia, radgan inarCunebs sagemovno Tvisebebs.  

sur. 8. aluminisgan damzadebuli nivTebi

sur. 9. spilenZisgan damzadebuli nivTebi
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 aqtivoba 1

nivTierebis fizikuri Tvisebebis Seswavla

cda: aiRe Tabaxis furclebi da TiToeul maTgans daawere niv-
Tierebis saxelebi: dafqvili wiTeli wiwaka, marili, Saqris fxvni-
li, kartofilis fqvili (saxamebeli); 

TiToeul furcelze moaTavse Sesabamisi nivTiereba;
gamoikvlie TiToeuli: aRwere rasac xedav (vizualuri dak-

virveba), gasrise xeliT (daadgine nawilakebis sidide SexebiT), 
gausinje gemo, daadgine maTi wyalSi xsnadoba;

gamoiyene cxrilis forma da samuSao rveulSi Seavse kvlevis 
SedegebiT.

Sedegebi

nivTiereba TvaliT 
dakvirvebisas

xeliT 
Sexebisas

dagemovnebisas wyalSi 
gaxsnisas

wiwaka

marili

Saqris fqvili

kartofilis  
fqvili

•	 SesaZlebelia Tu ara am nivTierebebis erTmaneTisgan garCe-
va? rogor?

 aqtivoba 2 (saSinao davaleba)

cda: aiRe plastilinis natexi, spilenZis mavTuli da sami sin-
jara. TiToeul sinjaraSi moaTavse cotaodeni qviSa, wyali da 
Zmari;

gamoikvlie TiToeuli nivTiereba da aRwere maTi Tvisebebi: 
(suni, feri, agregatuli mdgomareoba, wyalSi xsnadoba _ simagre, 
plastikuroba da a.S.);
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gamoiyene cxrilis forma da samuSao rveulSi Seavse kvlevis 
SedegebiT.

Seadare isini Tvisebebis mixedviT.
gamoyavi Tvisebebi, romlebic am nivTierebebis gamoyenebas ga-

napirobebs da gaakeTe daskvna:

sxeuli nivTiereba
bunebrivi/
xelovnuri

Tvisebebi

sinjara qviSiT

sinjara wyliT

plastilinis 
natexi

sinjara ZmriT

spilenZis 
mavTuli

 upasuxe:

1. ra aris sxeuli? 

2. ra aris nivTiereba? 

3. ra gansxvavebaa sxeulsa da nivTierebas Soris? 

4. ra aris fizikuri Tvisebebi? CamoTvale isini. 

5. fizikuri Tvisebebis gansazRvris ra meTodebi arsebobs? 

6. ipove Sesabamisoba:

nivTiereba sxeuli

parafini
vercxli
rezina
xe
plastmasa
mina

karada 
burTi
sanTeli 
beWedi
boTli 
erTjeradi Wiqa
kovzi
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7.	 daasaxele qvemoT mocemul CamonaTvalSi romelia zedmeti 
da ratom?

I. mze, qva, fexsacmeli, wyali.
II. saTamaSo, magida, kata, kompiuteri. 

8.	 daasaxele, romelia mocemuli CamonaTvalidan sxeuli da 
romeli nivTiereba?

kaba, puri, foToli, marili, rZe, qvabi, suraTi, wyali, haeri, 
televizori.

9.	 gamoyavi xelovnurad Seqmnili nivTierebebi bunebrivisgan:

polieTileni, kaproni, marili, margarini, wyali, Jangbadi, mar-
marilo, rkina, saponi, azoti.

10.	moiyvane magaliTebi:

a) sxvadasxva sxeulis, romelic damzadebulia erTi da igive 
nivTierebisagan; 

b) erTi da imave sxeulis, romelic damzadebulia sxvadasxva 
nivTierebisagan; 

g) nivTierebebis, romlebic gaqvs saxlSi da romlebic SeiZ
leba gamoicno suniT.
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qimiur laboratoriaSi muSaobisa da 
usafrTxoebis wesebi3-4

 ifiqre da imsjele

SegimCnevia Tu ara suraTze mocemuli an maTi msgavsi niSnebi 
sxvadasxva sayofacxovrebo sagnebze, Senobebis karebze, labora-
toriebSi da sxvagan? ici Tu ara, ras aRniSnavs es simboloebi da 
ra daniSnuleba aqvT maT?

sur. 1

qimiur laboratoriaSi muSaobisas gansakuTrebuli sifrTxi-
lea saWiro. mag., reaqtivebis gamoyenebis dros SeiZleba zogi 
tansacmelze moxvdes da daalaqavos an daazianos. zogi kanze 
moxvedrisas damwvrobas iwvevs. usafrTxo nivTierebebis SereviT 
miRebuli axali nivTiereba SeiZleba momwamvleli aRmoCndes, rac 
safrTxes Seuqmnis Tqvensa da garSemomyofTa janmrTelobas. 

sur. 2. moswavleebi qimiur laboratoriaSi muSaobisas
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daimaxsovre!

mosalodneli safrTxis Tavidan asacileblad daicavi qimi-
ur laboratoriaSi muSaobisa da usafrTxoebis wesebi:

1. ar Sexvide maswavleblis nebarTvis gareSe;
2. ar Wamo da dalio laboratoriaSi; 
3. ar Seitano an gamoitano raime nivTiereba maswavleblis 

nebarTvis gareSe;
4. laboratoriaSi daicavi sisufTave da wesrigi;
5. Caatare cdebi mxolod maswavleblis mier miTiTebul 

nivTierebebze;
6. ar Seexo xeliT nivTierebebs da ar gausinjo gemo;
7. ar miitano WurWeli xeliT axlos sunis amosacnobad, 

aramed haeris nakadi xelis msubuqi moZraobiT mimarTe 
WurWlidan cxvirisken;

8. siTxiani sinjaris gacxelebisas misi Ria bolo mimarTu-
li ar unda iyos Senken da Seni mezoblisken;

9. muSaobisas gamoiyene damcavi saTvale da specialuri 
tansacmli;

10. muSaobis damTavrebis Semdeg garecxe WurWeli da mo-
awesrige samuSao adgili.

laboratoriaSi arsebuli nivTierebebi etiketian WurWelSi 
ina xeba. maTze miTiTebulia nivTierebis dasaxeleba, vargisiano-
bis vada da simbolo an gamafrTxilebeli niSani, romelic am niv-
Tierebis gansakuTrebul da saSiS Tvisebaze miuTiTebs:

qimiuri usafrTxoebis  
niSnebi radioaqtiuri _ nivTierebebi, 

romlebsac radiaciuli gamosxi-
vebis unari aqvT

adviladaalebadi _ nivTiere-
bebi, romlebic advi lad aalde ba 
gacxelebisas

mwvave _ nivTierebebi tute 
da mJava reaqciiT (tuteebi da 
mJavebi)
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feTqebadsaSiSi _ nivTierebe-
bi, romlebic advilad feTqdeba

toqsikuri _ nivTierebebi, 
romlebic momwamvlelia

gamaRizianebeli _ nivTi e-
re bebi, romelTa Sexeba iw vevs 
alergias

damJangavi _  nivTierebebi, 
romlebic Jangavs sxva niv Ti-
erebebs

 jgufuri samuSao

1. daiyaviT jgufebad da airCieT qimiuri laboratoriis usa-
frTxoebis niSnebidan 2-2 jgufi. magaliTad, erTma jgufma air-
Cios:

a) feTqebadsaSiSi         b) damJangavi 

moiZie mokle informacia simboloebis Sesabamisi or-ori niv-
Tierebis Sesaxeb. SeqmeniT posteri maT Tvisebebze, ramdenad saxi-
faToa, usafrTxoebis ra wesebi unda davicvaT da a.S. gauziareT 
sxva jgufebs mopovebuli informacia.   

2. boTlis etiketze arsebuli informaciiT daaxasiaTe sak-
vlevi nivTiereba.

sur. 3
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laboratoriaSi cdebis Casatareblad sxvadasxva WurWels, 
qimiur xelsawyoebsa da aparaturas iyeneben. laboratoriisTvis 
aucilebeli xelsawyoebia:

1. minis WurWeli: sinjara, brtyelZira da mrgvalZira kolbe-
bi, qimiuri Wiqa, qviSis saaTi, petris jami, Zabri, gamyofi 
Zabri, minis wkiri da sxva;

2. minis sazomi WurWeli: mzomi cilindri, graduirebuli pipe-
ti, sazomi kolba (piknometri);

3. faifuris WurWeli: jami, Wiqa, tigeli, sanayi;
4. metalis WurWeli: kovzi, TefSi, Stativi  TaTiT, rgolebiT 

da momWerebiT, sinjarebis sadgami.

sur. 4

a b

5. aparatura: saswori, Rumeli, eleqtroRumeli, spirtqura, 
saSrobi karada, Termometri da a.S.

sur. 5

2

4 5 6

1

8

7

10

9

3

1. momWeri TaTi, 2. Stativi, 3. sinjara, 4. spirtqura,  
5. brtyelZiriani kolba, 6. mrgvalZiriani kolba, 7. qimiuri 
Wiqa, 8. petris ja mi, 9. saTvaleebi, 10. saswori.
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 upasuxe:

1. qvemoT CamoTvlilTagan risi gakeTebaa nebadarTuli qimi-
ur laboratoriaSi?
a. yavis daleva;
b. SenTvis saintereso nivTierebis Setana maswavleblis ne-

barTviT;
g. Sesvla maswavleblis nebarTvis gareSe;

2. cdis Catarebisas SeiZleba:
a. gekeTos mzis saTvale;
b. sakvlevi nivTiereba aiRo xeliT;
g. Caataro cda maswavleblis mier miTiTebuli nivTiere-

bebiT;

3. WiqaSi arsebuli sakvlevi nivTierebis sunis amosacnobad 
SeiZleba:
a. Wiqa miitano cxvirTan da daynoso;
b. xelis moZraobiT haeris nakadi mimarTo cxviridan Wur-

Wlisken;
g. ucnobi nivTierebis daynosva ar SeiZleba;
d. xelis moZraobiT haeris nakadi mimarTo WurWlidan cxvi-

risken;
4. rogor fiqrob, ra SeiZleba moxdes Tu usafrTxoebis wese-

bis me-8 punqts ar daicav?
5. ratom aris saWiro saTvale da specialuri tansacmeli?
6. ra aris miTiTebuli qimiuri reaqtivebis WurWlis etike-

tebze?
7. minis ra Tvisebebzea damyarebuli misi gamoyeneba labora-

toriaSi qimiur WurWlad?
8. romeli toqsikuri nivTierebebi gamoiyeneba xSirad deteq-

tiuri Janris kinofilmebsa da wignebSi? daasaxele isini.
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fizikuri da qimiuri gardaqmnebi5-6

 ifiqre da imsjele

bunebaSi mudmivad mimdinareobs gardaqmnebi:  varskvlavTa da-
badeba, dRisa da Ramis monacvleoba, yinulis dnoba, Weqa-quxilis 
dros caze elva. Seni azriT, romeli am gardaqmnis dros SeiZleba 
warmoiqmnas axali nivTiereba?

sur. 1. bunebaSi mimdinare fizikuri da qimiuri gardaqmnebi

zogierTi gardaqmna ar iwvevs axali nivTierebis warmoqmnas. 
magaliTad, Tu qaRaldis furcels daWri, qaRaldi isev qaRal-
dad darCeba, Tumca gardaqmna moxda _ qaRaldis forma da zoma 
Seicvala.

daimaxsovre!

gardaqmnas, romlis drosac SeiZleba Seicvalos forma, 
zoma, agregatuli mdgomareoba, magram nivTiereba ucvleli 
rCeba, fizikuri gardaqmna anu fizikuri movlena ewodeba.
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 aqtivoba 1

Caatare martivi cda:

aiRe macivridan yinulis ramdenime natexi da gaiCere xelis-
gulze. ramdenime wuTis Semdeg xelisgulze wyali gaCndeba. ga-
daitane igi TavRia WiqaSi da gaacxele. wyali swrafad gaqreba, 
ufro sworad, aorTqldeba.

sur. 2. wyali sam agregatul mdgomareobaSi

Catarebuli cda gagaxsenebs, rom erTi da igive nivTiereba 
SeiZleba arsebobdes sam: myar (yinuli), Txevad (wyali) da airad 
(orTqli) agregatul mdgomareobaSi. marTalia, wylis orTqlis 
danaxva SeuZlebelia, magram Tu wyliani Wiqis Tavze, romelsac 
acxeleb, moaTavseb minis firfitas, igi wylis wveTebiT dainameba. 
ra moxda? gamoTqvi Seni varaudi.

 gaixsene: 

•	 ra aris agregatuli mdgomareoba? 
•	 riT aris gamowveuli agregatuli mdgomareobis cvli-

leba?
•	 rogor aris dakavSirebuli wylis agregatuli mdgo-

mareobis cvlileba siTbogadacemasTan?

ici, rom:

arsebobs me-4 agregatuli mdgomareoba _ plazma. misi 
miReba SeiZleba airis gacxelebiT 100 000º temperaturamde. 
mze da varskvlavebi Sedgeba nivTierebisagan, romelic plaz-
mur mdgomareobaSia.
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rogorc naxeT, qaRaldi kvlav qaRaldad darCa, wyali, miuxe-
davad sami saxis gardaqmnisa (myari, Txevadi, airadi) mainc wylad 
darCa.

sur. 3. fizikuri movle-
nis magaliTebi: a) qa Ral dis 
nawilebad daWra, b) yinu-
lis dnoba 

a b

 aqtivoba 2

cda 1:
•	 sinjaras daaxure sacobi, romelsac Cadgmuli aqvs minis 

mili.
•	 minis bolo wylian WiqaSi CauSvi, xolo sinjara xeliT gaaT-

be. sinjaraSi arsebuli haeri gafarTovdeba da misi nawi-
li miliT wylian WiqaSi gadava. amaze warmoqmnili haeris 
buStukebi migvaniSnebs. 

•	 sinjaris gacivebisas haeris moculoba mcirdeba da wyali 
miliT Seva sinjaraSi.

sur. 4

gamoitane daskvna: 
a. rogor movlenas hqonda adgili haeris gafarToebisas da 

Semcirebisas? 
b. daasabuTe Seni mosazreba.

cda 2:
moaTavse qaRaldi cecxlgamZle WurWelSi (faifuris tigelSi) 

da dawvi. miiReba Savi feris nivTiereba _ ferfli, tigelis ked-
lebze ki wylis wveTebi warmoiqmneba.
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a. ra moxda? 
b. Seicvala Tu ara gardaqmnis Sedegad sawyisi nivTiereba? ra-

tom fiqrob ase? 
g. pasuxi daasabuTe.

daimaxsovre!

gardaqmnas, romlis drosac sawyisi nivTierebebidan miiRe-
ba sxva nivTierebebi, qimiuri movlena anu qimiuri reaq cia 
ewodeba.

qimiuri gardaqmnebi bunebaSic mimdinareobs: fotosinTezi, 
wva, lpoba, ozonis, stalaqtidebisa da stalagmitebis warmoqmna 
da sxva.

qimiur reaqciebs adgili aqvs adamianis organizmSic: sunTqva, 
saWmlis moneleba da sxva.

 upasuxe:

1. rogori gardaqmnebi arsebobs?
2. ra gansxvavebaa fizikur da qimiur movlenebs Soris?
3. moiyvane TiToeuli movlenis magaliTi. 
4. CamoTvlilTagan daasaxele, romelia qimiuri movlena da 

romeli _ fizikuri?
rkinis daJangva, vercxlis beWdis gaSaveba haerze, mce-

nareebis sunTqva, yinulis dnoba, minis dafxvnisas rodinSi 
TeTri fxvnilis warmoqmna, gubis amoSroba, qaris daberva, 
zRvis moqceva.

5. romelia zedmeti gardaqmnebis mwkrivSi? 
sanTlis wva, rkinis daJangva, TrTvilis warmoqmna, xan-

Zari, fotosinTezi.
6. qvemoT CamoTvlilTagan romelia fizikuri movlena?

a) movlena, romlis drosac nivTiereba ar icvleba;
b) movlena, romlis drosac erTi nivTiereba gardaiqmneba 

meore nivTierebad.
7. qvemoT CamoTvlilTagan romelia qimiuri movlena?

a) Jangbadi Txevaddeba dabal temperaturaze;
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b) Jangbadi sunTqvis procesSi iRebs monawileobas da 
warmoqmnis naxSirorJangs;

g) Jangbadi cudad ixsneba wyalSi;
d) Jangbadis areSi mbJutavi kvari kaSkaSa aliT iwvis da 

gamoiyofa sinaTle da siTbo. 

 aqtivoba 3

laboratoriuli cda

gogirdis fxvnili da rkinis naqlibi cal-calke moaTavse 
faifuris jamze da Seiswavle maTi Tvisebebi:

•	 daadgine nivTierebebis feri;
•	 daadgine maTi moqmedeba wylisa da magnitis mimarT;
•	 Seurie nivTierebebi erTmaneTs;
•	 dayavi miRebuli narevi wylisa da magnitis saSualebiT.

a. Seicvala rkinisa da gogirdis Tvisebebi erTmaneTSi arevis 
Semdeg?

rkinisa da gogirdis narevi moaTavse sinjaraSi da gaacxele. 
daakvirdi cvlilebas. reaqciis damTavrebis Semdeg sinjaridan 
gadmoiRe warmoqmnili nivTiereba da Seiswavle misi Tvisebebi:

•	 daaqucmace nivTiereba faifuris rodinSi;
•	 daadgine nivTierebis feri;
•	 daadgine misi moqmedeba wylisa da magnitis mimarT;
•	 gamoiyene cxrilis forma da samuSao rveulSi Seavse kvle-

vis SedegebiT.

nivTiereba feri wyalSi xsnadoba
magnitis 
moqmedeba

gogirdi

rkina

gogirdisa da rkinis narevi

gogirdisa da rkinis narevi  
gacxelebis Semdeg

b. ganixile cdis Sedegi da imsjele, ras amCnev?  ra moxda go-
girdisa da rkinis narevis gaxurebis Sedegad?
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qimiuri reqciis mimdinareobis  
niSnebi da pirobebi7

 gaixsene: 

•	 ra gansxvavebaa fizikursa da qimiur movlenebs Soris?
•	 ra garegnuli niSnebiT SeiZleba qimiuri reaqciis ga-

mocnoba?

qimiuri reaqciebis mimdinareobas garkveuli niSnebi axasiaTebs 
da misTvis garkveuli pirobebia saWiro. 

daakvirdi gardaqmnebs CamoTvlili qimiuri movlenebis dros:
•	 kirian wyalSi minis miliT amonasunTqi haeris Cabervisas 

SeimCneva naleqis warmoqmna;
•	 sodis fxvnilze Zmris dasxmisas gamoiyofa airis buStebi;
•	 SeSis wvisas gamoiyofa siTbo da sinaTle;
•	 yviTeli feris spilenZis mavTulis daJangvisas miiReba Savi 

feris fxvnili;
•	 asanTis Reris wvisas mkveTri suni igrZnoba.

daimaxsovre!

naleqisa da airis warmoqmna, siTbosa da sinaTlis gamoyo-
fa, ferisa da sunis Secvla qimiuri reaqciis mimdinareobis 
niSnebia.

qimiuri reaqciis niSnebis magaliTebi:

1. feris cvlileba, 2. naleqis gamoyofa, 3. airis warmoqmna,  
4. si naTlisa da siTbos gamoyofa, sunis warmoqmna.

1 2 3 4

sur. 1
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qimiuri reaqciis mimdinareobisTvis nivTierebebi unda exebod-
nen erTmaneTs. rac ufro didia Sexebis zedapiri, miT ufro swra-
fad midis reaqcia. Sexebis zedapiris gasazrdelad nivTierebebs 
aqucmaceben. 

Saqris natexi Znelad iwvis, xolo Saqris fxvnilis wva  feTqebiT 
mimdinareobs da myisierad mTavrdeba. zogjer reaqciis mimdinare-
obisTvis saWiroa mudmivi gaxureba, zogjer ki gaxureba saWiroa 
mxolod reaqciis dasawyebad. Saqris wvis reaqciisTvis saWiroa 
siTbos mudmivad miwodeba, roca SeSis dawvas mxolod dasawyisSi 
sWirdeba cecxlis danTeba. zogjer reaqcia sinaTlis dasxivebiT 
iwyeba. magaliTad, fotosinTezi mxolod foTolze mzis sxivis 
dasxivebiT warimarTeba. 

qimiuri reaciis mimdinareobis pirobebi

Sexeba gaxureba sinaTliT dasxiveba

 aqtivoba

a. tafaze gaacxele puris naWeri

unda SeniSno: 
1. feris cvlileba; ra feri miiReba?
2. sunis warmoqmna.

b. WiqaSi Cayare cota kartofilis fqvili, daamate  wyali da 
mourie. daawveTe ramdenime wveTi iodi.

unda SeniSno:  
1. feris cvlileba
2. ra feri miiReba?

g. WiqaSi Cayare cotaodeni saWmeli soda da daamate ramdenime 
wveTi Zmari an limonis wveni. 

daakvirdi ra moxdeba da axseni igi. 

 upasuxe:

1. ra  niSniT mixvdebi, rom vercxlis beWdis gaSaveba qimiuri 
movlenaa?
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2.	 CamonaTvalSi gamoyavi qimiuri reaqciis mimdinareobis niS-
nebi:

a) sinaTlis dasxiveba
b) naleqis gamoyofa
g) gaxureba
d) airis gamoyofa

3.	 CamonaTvalSi gamoyavi qimiuri reaqciis mimdinareobis pi
robebi:

a) feris cvlileba 
b) daqucmaceba
g) aorTqleba
d) gaxureba

4.	 gadaiwere rveulSi da daamTavre winadadebebi:

wylis aorTqleba _ fizikuri  movlenaa, radgan ____
murabis daSaqreba _ ____ movlenaa, radgan ____
foTlis gayviTleba _ ____ movlenaa, radgan ____
sunamos sunis gavrceleba _ fizikuri movlenaa.



28

rogor iyenebs adamiani nivTierebebs8

nivTierebebis Tvisebebs adamiani uZvelesi droidan iyenebda: 
yurZnis wvenisgan ayenebda Rvinos, qvisgan, Tixisgan,  liTonisgan 
amzadebda Sromisa da sabrZolo iaraRebs, WurWels, agebda sax-
lebs. 

sur. 1. yurZnis  
dawurva

sur. 2. adreuli 
adamianis xisa da 

qvis iaraRebi

sur. 3. mWedeli amzadebs 
foladis nivTebs

wyali erT-erTi umniSvnelovanesi nivTierebaa, romlis gareSe 
dedamiwaze  sicocxle warmoudgenelia.

sur. 4
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lurj fers globusze gacilebiT meti adgili ukavia, vidre 
mwvanes, yavisfersa da TeTrs. swored lurji feriT aris aR-
niSnuli wyali okeaneebis, zRvebis, tbebisa da mdinareebis saxiT, 
rac dedamiwis zedapiris ¾ Seadgens.

•	 wylis energias adamiani iyenebs eleqtroenergiis misaRebad 
hidroeleqtrosadgurebSi; 

•	 yinuli wylis zedapirze tivtivebs, radgan wylis simkvrive 
myar mdgomareobaSi naklebia Txevad mdgomareobaSi mis sim-
kvrivesTan SedarebiT. amave Tvisebis gamo wyalqveS sicocx-
le ar wydeba. adamiani sakvebad iyenebs wylis binadrebs 
(Tevzebs, moluskebss da a.S.), ris Sedegadac ganviTarda 
TevzWeris meurneoba; 

•	 wyali mniSvnelovani satransporto saSualebaa. misi sa-
SualebiT xdeba gemebiT tvirTebis gadazidva mTel msof-
lioSi. uZvelesi droidan gemebiTa da navebiT adamianebi 
mogzaurobdnen da ecnobodnen sxvadasxva qveyana;

•	 wyali aucilebelia soflis meurneobisa da mrewvelobis 
yvela dargisTvis (kvebis, msubuqi, metalurgia, qimiuri da 
farmacevtuli mrewveloba, mSenebloba da sxva);

•	 wyali aucilebelia adamianis organizmisTvis. 

Jangbadi meore mniSvnelovani nivTierebaa, romlis gareSec 
dedamiwaze sicocxle warmoudgenelia.

•	 Jangbadi aucilebelia adamianis organizmisTvis. sunTqva 
cocxali organizmis erT-erTi damaxasiaTebeli Tvisebaa. 
sunTqvis dros adamiani SeisunTqavs Jangbads  da amoisun
Tqavs naxSirorJangs. garda amisa, am dros warmoiqmneba 
energia da sxva nivTierebebi, romlebic saWiroa adamianis 
organizmisTvis.

•	 Jangbads iyeneben medicinaSi. mas tvirTaven  balonebSi da 
aZleven avadmyofebs gulis ukmarisobisas, gaZnelebuli 
sunTqvisa da sxva SemTxvevebis dros.

•	 Jangbadis ZiriTadi momxmarebelia metalurgia, energetika 
da qimiuri mrewveloba. eleqtro da TbosadgurebSi sawva-
vis dasawvavad atmosferuli Jangbadi gamoiyeneba. meta
lurgiasa da qimiur mrewvelobaSi iyeneben sufTa Jangbads, 
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romelic ZiriTadad saWiroa foladisa da Tujis misaRebad.

•	 manqanaTmSeneblobaSi Jangbads iyeneben metalebis Wrasa da 
SeduRebisTvis.

•	 Jangbadis gamoyenebis TiTqmis yvela SemTxveva dakavSirebu-
lia mis mniSvnelovan TvisebasTan _ wvasTan.

sur. 5

Jangbadi

naxSirorJangi

Jangbadi

Jangbadi

naxSirorJangi

adamiani wyals, Jangbads da sxva nivTierebebs iyenebs maTi 
Tvisebebis mixedviT. 

 upasuxe:

1. wylis romeli Tviseba ganapirobebs wyalqveS sicocxlis ar-
sebobas?
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2. Jangbads ra Tvisebis gamo iyeneben yvelaze xSirad?
3. daasaxele kidev  ori nivTiereba, romelic mniSvnelovania 

adamianisTvis. imsjele, ra Tvisebebi ganapirobebs maT ga-
moyenebas.

4. gamoiyene cxrilis forma da samuSao rveulSi Seavse kvle-
vis SedegebiT.

movlena
movlenis 

tipi

movlenis 
mimdinareobis 

niSnebi

adamianis mier 
maTi gamoyeneba 
yoveldRiur 
cxovrebaSi

Zmris moqmedeba 
sodaze

zRvis wylis 
aorTqlebis 

Semdeg marilis 
warmoqmna

rZis damJaveba

gamdnari 
sanTlis 
gamyareba

dinamitis 
afeTqeba
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Tavi 2. nivTiereba da narevi

gamoTqvi varaudi:

SesaZlebelia Tu ara erTi da imave komponentebis SereviT 
sxvadasxva garemo pirobebSi xan narevi miiRo da xan naerTi?

gaecnobi:

 riTi gansxvavdeba erTmaneTisgan nivTiereba da narevi

 erTgvarovan da araerTgvarovan narevebs

 narevis calkeul komponentebad dayofis sxvadasxva meTods

 ra ganapirobebs narevebis mravalferovan gamoyenebas

SeZleb:

 CamoTvalo SenTvis nacnobi bunebrivi narevebis magaliTebi 
(mag., haeri, sasmeli wyali, nebismieri kerZi da sxva)

 usafrTxoebis wesebis dacviT gamoiyeno Sesabamisi meTode-
bi narevis komponentebad dasayofad cxovrebiseul situa-
ciaSi

 imsjelo erTgvarovan da araerTgvarovan narevebs Soris  
msgavsebasa da gansxvavebaze
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sufTa nivTiereba da narevi12-13

 ifiqre da imsjele

romeli SeiZleba CaiTvalos sufTa nivTierebad, gamoxdili 
wya li Tu zRvis wyali? ecade pasuxi daasabuTo argumentebiT.

Sen ukve ici, rom nivTierebebs aqvT Tvisebebi.  es Tvisebebi 
mudmivia Tu nivTiereba sufTaa. magaliTad, spilenZis mavTuli  
Sedgeba mxolod nivTiereba spilenZisagan, rkinis gasaRebi _ niv-
Tiereba rkinisagan. rkinasa da spilenZs mudmivi Sedgeniloba da 
Tvisebebi aqvT. 

daimaxsovre!

sufTaa nivTiereba, romelic sxva nivTierebas ar Seicavs. 
sufTa nivTierebas mudmivi Sedgeniloba da fizikuri Tvise-
bebi aqvs.

absoluturad sufTa nivTiereba ar arsebobs. igi umniSvnelo 
raodenobiT, magram mainc Seicavs minarevebs. iTvleba, rom niv-
Tiereba maSin aris sufTa, roca minarevebis raodenoba  nivTie-
rebis Tvisebebze gavlenas ver axdens.

magaliTad, wyali sufTad iTvleba, Tu mas ar aqvs suni, gemo, 
feri. iyineba 0º temperaturaze da duRs +100º C-ze. faqtobrivad 
ar atarebs eleqtrul dens. aseTi Tvisebebi aqvs gamoxdil wyals. 
zRvis wyals aqvs mlaSe gemo, iyineba -1,9º C-ze, duRs 100,53º C-ze.

ici, rom:

Sav zRvaSi wyali ufro dabal temperaturaze iyineba da 
duRs ufro maRal temperaturaze, vidre baltiis zRvaSi.

zRvebi erTmaneTisagan gansxvavdeba marilianobiT da tempera-
turiT, rac ganapirobebs maT gansxvavebul Tvisebebs. magaliTad, 
Savi da baltiis zRvebis SemTxvevaSi.
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nikelisa da spilenZis  SereviTa da gacxelebiT miiReba Senad-
nobi, romelsac melqiori hqvia. melqiori narevia. misi Sedgeni-
loba da Tvisebebi damokidebulia SenadnobSi Semavali spilenZisa 
da nikelis Tanafardobaze.

daimaxsovre!

narevi erTmaneTTan nebismieri TanafardobiT Sereuli 
sxva dasxva nivTierebis erTobliobaa.

melqiori, zRvis wyali, haeri, marilisa da Saqris wyalxsnari, 
foladi, rZe da a.S. _ narevebia. narevebis  fizikuri Tvisebebi 
maTi Semadgeneli nivTierebebis Tvisebebzea damokidebuli. rac 
ufro meti marili iqneba gaxsnili wyalSi, miT ufro mlaSe iqneba 
igi da miT ufro dabali iqneba misi gayinvis temperatura. narevSi 
nivTierebebi inarCunebs qimiur Tvisebebs.

arsebobs bunebrivi  narevebi (bunebaSi gavrcelebuli): zRvis 
wyali, mineraluri wyali, qviSa, niadagi, rZe, haeri da a.S.

melqiori, foladi, Cais, marilisa da sodis wyalxsnari _ ada-
mianis mier Seqmnili narevebia.

narevebi

adamianis mier 
Seqmnili

bunebaSi 
gavrcelebuli

sur. 1
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narevebi samive agregatul mdgomareobaSi arsebobs

myari narevebi Txevadi narevebi airadi narevebi

niadagi zRvis wyali haeri

foladi mineraluri wyali bunebrivi airi

qviSa Saqris, marilis wyalxsnari

rZe

sufTa nivTierebisa da narevis ganmasxvavebeli niSnebi

sufTa nivTiereba narevi

Sedgeniloba mudmivi cvalebadi

nivTierebebi erTi da igive sxvadasxva

fizikuri Tvisebebi mudmivi cvalebadi

gayofa qimiuri meTodebiT fizikuri meTodebiT

narevebi arsebobs

araerTgvarovani _ 
heterogenuli

erTgvarovani _ 
homogenuri

erTgvarovania  narevi, romelSic mikroskopiTac SeuZlebelia 
narevis Semadgeneli nivTierebebis danaxva. mag., haeri, marilisa 
da Saqris wyalxsnari.

araerTgvarovania narevi, romelSic narevis Semadgeneli niv-
Tierebebis danaxva SesaZlebelia TvaliT an mikroskopiT. maga-
liTad, rZe, carcis wyalxsnari, niadagi, zRvis wyali. 
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qviSa

wyali narevi

sur. 2. erTgvarovani narevi:  
erTi nivTiereba mTlianad  

aris gaxsnili meoreSi

sur. 3. araerTgvarovani narevi:  
WiqaSi advili dasanaxia narevis 

Semadgeneli wyali, zeTi da qviSa 

aqtivoba 1

moiZie informacia da daasaxele, ra nivTierebebis narevia
a) haeri
b) TiTberi
g) brinjao

 aqtivoba 2 (laboratoriuli cda)

imisTvis, rom daakvirde narevis duRilis temperaturis damoki-
debulebas narevis temperaturaze, Caatare martivi cda:

dagWirdeba: ori sazomi kolba, ori boTli gamoxdili da 
onkanis wyliT, ori spirtqura, ori Termometri, ori Stativi 
rgolebiTa da momWeri TaTiT, sufris marili, kovzi, minis wkiri.

cdis msvleloba: erT sazom kolbaSi Caasxi 100 ml gamoxdi-
li wyali, meoreSi _ imave raodenobis onkanis wyali. TiToeuli 
kolba Cadgi Stativis rgolSi da daamagre Stativze garkveul 
simaRleze ise, rom mis qvemoT Stativis sadgamze moaTavso 
spirtqura, aanTe da daiwye kolbebis gacxeleba. amave dros, kol-
bebSi Cade Termometrebi ise, rom maTi Tavi wyalSi iZirebodes, 
magram ar unda exebodes kolbis kedlebsa da Zirs. Termometrebi 
daamagre  Stativebze momWeri TaTis saSualebiT. daelode  wy-
lis aduRebas, duRilis dawyebisas aiRe Termometrebis anaTvali 



45

da monacemebi Cawere cxrilSi, romelic samuSao rveulSi gaqvs 
gadaxazuli mocemuli formis mixedviT.

cda gaimeore, magram amjerad erT kolbaSi Caasxi 100 ml on-
kanis wyali da daumate erTi kovzi sufris marili, xolo meo-
re kolbaSi imave raodenobis onkanis wyals daumate ori sufris 
kovzi marili. orive kolba erTdroulad gaacxele spirtquraze. 
duRilis dawyebisas TiToeul Termometrze aiRe anaTvali da 
samuSao rveulSi gaagrZele cxrilis Sevseba. 

wyali (ml) duRilis temperatura 0º C

gamoxdili

onkanis

onkanis, erTi kovzi mariliT

onkanis, ori kovzi mariliT

miRebuli monacemebis mixedviT aage svetovani diagrama, rome-
lic aCvenebs, rogor aris damokidebuli narevis duRilis tem-
peratura narevis Sedgenilobaze.  

gaaanalize cdis Sedegebi da diagrama. ra daskvnebis gamotana 
SegiZlia diagramaze dayrdnobiT? 

 upasuxe: 

1. ras ewodeba sufTa nivTiereba?
2. ra Tvisebebi unda hqondes sufTa wyals?
3. ras ewodeba narevi?
4. ra niSnebiT hgvanan erTmaneTs da gansxvavdebian erTmaneTi-

sagan nivTierebebi da narevebi?
5. rogori narevebis danaxva SeiZleba?

 aqtivoba 3 (saSinao davaleba)

a. gamoiyene qvemoT mocemuli jgufebi da moifiqre cxrilis 
forma (SegiZlia daixmaro ufrosi). Caxaze cxrili samuSao 
rveulSi. CamoTvlil nivTierebebs miuCine Sesabamisi adgili 
cxrilSi:
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jgufebi: sufTa nivTierebebi, narevebi _ erTgvarovani, ara-
erTgvarovani.

nivTierebebi: zRvis wyali, Jangbadi, yava, marilis wyal-
xsnari, vercxli, haeri, wyalbadi, naxSirorJangi, bazalti, arayi, 
gamoxdili wyali, mina, zeTisa da wylis narevi, bunebrivi airi, 
navTobi, almasi, oqro.

b. CamoTvlili nivTierebebidan  samuSao rveulSi Camowere  
bunebrivi narevebi:

mineraluri wyali, nisli, gamoxdili wyali, niadagi, plastmasa, 
rZe, arayi, kvamli, haeri.

 aqtivoba 4 (saSinao davaleba _ laboratoriuli cda)

Caatare martivi cda:

dagWirdeba: sami qimiuri Wiqa, boTli onkanis wyliT, soda, 
zeTi, qviSa, kovzi, minis wkiri, menzura.

cdis msvleloba: TiToeul WiqaSi menzuris saSualebiT Caas-
xi 100-100 ml wyali. erT WiqaSi Cayare erTi kovzi soda, meoreSi 
Caasxi erTi kovzi zeTi, mesames daumate erT kovzi qviSa da samive 
Wiqas kargad mourie minis wkiriT.

•	 ras amCnev? rogori narevi miiRe TiToeul WiqaSi? ratom 
fiqrob ase? ra msgavseba da gansxvavebaa maT Soris? 

gaqvs nivTierebebi: wyali, carcis fxvnili, marili;

•	 CamoTvlili nivTierebebidan daamzade erTgvarovani da ar-
aerTgvarovani narevebi.

•	 Cawere narevebis damzadeba cdis saxiT (ra aris saWiro 
cdisTvis, cdis mimdinareoba  da Sedegi).

•	 Seadare narevebi erTmaneTs.
•	 imsjele, ra msgavseba da gansxvavebaa maT Soris.
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Tavi 3. adamianis organizmi

gamoTqvi varaudi:

Seasrule raime aqtivoba. magaliTad, aiare kibe, aiRe Zirs 
dagdebuli qaRaldi an xmamaRla isaubre. 

gamoTqvi varaudi, Seni sxeulis ramden organos gamoiyeneb 
am aqtivobis Sesasruleblad. CainiSne es cifri da, ramdena-
dac SeZleb, CamoTvale maTi saxelebi.

gaecnobi:

 adamianis zogierT organos da daniSnulebas 

 organoebis SeTanxmebuli moqmedebis zegavlenas organizmis, 
rogorc erTiani sistemis, funqcionirebaze 

 organizmSi calkeuli organoebis mdebareobas da maT urTi-
erTganlagebas

 organoTa jgufebs, romlebic organizmis erTsa da imave 
funqciis SesrulebaSi monawileoben

SeZleb:

 amoicno adamianis zogierTi organo da aRwero maTi daniS-
nuleba

 adamianis sxeulis modelze gansazRvro organoTa urTierT-
ganlageba

 magaliTebze dayrdnobiT imsjelo sxvadasxva organos Se-
Tanxmebuli moqmedebis mniSvnelobaze

 daajgufo sxvadasxva organoebi funqciebis mixedviT
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adamianis organizmi17

 ifiqre da imsjele 1

warmoidgine adamianis organizmi da moifiqre, romeli orga-
noebi monawileobs saWmlis monelebaSi, sunTqvasa da moZraobaSi. 
axseni, ra mniSvneloba aqvs TiToeuli organos mier Sesrulebul 
funqcias mTliani organizmisTvis.

sur. 1

adamianis organizmi rTuli sistemaa, romelic calkeuli nawi-
lebisagan _ organoebisagan Sedgeba. TiToeuli organo misTvis 
damaxasiaTebel funqcias asrulebs. 
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a b g

sur. 2. a) saWmlis monelebis, b) sunTqvis,  
g) sayrden-mamoZravebeli organoTa jgufebi

organoebi, romlebic msgavs funqcias asruleben organoTa 
jgufs qmnian. calkeuli organoebi SeTanxmebulad moqmedeben. 
amitom Cveni organizmi moqmedebs rogorc erTiani sistema da 
erTdroulad mraval funqcias asrulebs adamianis nebismieri 
yoveldRiuri aqtivobisas. 

organizmi

organoTa 
jgufebi

organoebi

sur. 3

 ifiqre da imsjele 2

ratom sWirdeba organizms organoTa ramdenime jgufi?

organizmSi organoebi da organoTa jgufebi gansxvavebul fun-
qciebs asrulebs. maTi muSaoba urTierTkavSirSia da emsaxureba 
organizmis, rogorc erTi sistemis, moqmedebas. 
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 upasuxe:

organoTa romeli jgufebia datvirTuli fizikur aqtivobebSi, 
mag., cigurebiT sriali, velosipediT seirnoba an sirbili.

sur. 4

•	 Zvlebi warmoqmnian sxeulis sayrdens, icaven mas da aZleven 
formas. adamians 206 Zvali aqvs.  

•	 kunTebi amoZravebs ConCxs. 
•	 filtvebi da sunTqvis sxva organoebi organizms amaragebs 

JangbadiT da aTavisuflebs naxSirorJangisgan.  
•	 guli, sisxli da sisxlZarRvebi uzrunvelyofs nivTiere-

bebis miwodebas da gamotanas organizmis yvela nawilidan. 
•	 gamomyofi organoebi, kani, filtvebi da Tirkmlebi orga-

nizmidan gamodevnis uvargis nivTierebebs.
•	 Tavis tvini, zurgis tvini da nervebi agzavnian informacias 

mTel sxeulSi da akontroleben yvela organos moqmedebas. 
•	 saWmlis monelebaSi monawile organoebi miRebul sakvebs 

ise gardaqmnian, rom organizmma nivTierebebi advilad aiT-
visos.

•	 imuniteti icavs organizms daavadebebisgan, exmareba mas ga-
mojanmrTelebaSi.

•	 kanis safarveli icavs sxeuls dazianebisgan da mikrobe-
bisgan, monawileobs gamoyofaSi.

•	 endokrinuli jirkvlebi gamoimuSavebs nivTierebebs, rom-
lebic akontrolebs organizmis zrdas da sxva aqtivobebs. 
maT sisxli mTel organizmSi gadaaqvT. 
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saWmlis moneleba18-20

 ifiqre da imsjele

rogorc ici, cocxali organizmebi moZraoben, sunTqaven, 
mravldebian, reagireben cvlilebebze, izrdebian da viTardebian. 
yvelaferi amisTvis maT sWirdebaT energia. rogor fiqrob, saidan 
iRebs organizmi misTvis saWiro energias?

sur. 1

sakvebSi Semavali nivTierebebi rTuli Sedgenilobisaa. orga-
nizmma rom es nivTierebebi SeiTvisos, aucilebelia maTi Sedare-
biT martiv nivTierebebad daSla. es procesi mimdinareobs adami-
anis saWmlis momnelebel organoebSi.

sur. 2. sakvebi nivTierebebi: cilebi, cximebi, naxSirwylebi

saWmlis moneleba iwyeba piris Rrudan, sadac moTavsebulia ena 
da kbilebi. sakvebi jer sveldeba nerwyviT, romelsac gamoyofen 
sanerwyve jirkvlebi. nerwyvSi Semavali aqtiuri nivTierebebi _ 
fermentebi iwyeben sakvebSi arsebuli rTuli nivTierebebis _ 
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naxSirwylebis qimiur daSlas. ReWvis dros dasvelebuli sakvebis 
meqanikurad daqucmacebaSi monawileoben saReWi kunTebi, ena da 
kbilebi. 

sur. 3

sanerwyve jirkvlebi

saylapavi mili

ena kunTovani organoa, romlis meSveobiT SevigrZnobT sakvebis 
gemos. igi agreTve monawileobs ReWvisa da ylapvis procesSi.

saylapavi milis gavliT sakvebi kuWSi gadainacvlebs. saWmlis 
momnelebel organoTa Soris kuWi yvelaze farTo da tevadia. aq 
sakvebi 4-6 saaTis ganmavlobaSi yovndeba. kuWi Signidan amofe-
nilia lorwovani  garsiT. masSi mravalricxovani wvrili jirk-
valia, romlebic kuWis wvens gamoyofen. iwyeba sakvebSi Semavali 
cilebis daSla.

sur. 4

cila

martiv nawilebad 
daSlili cila

kuWis 
wvenikuWi

ici, rom:

kuWis wveni Seicavs marilmJavas, romelic klavs sakvebTan 
erTad moxvedril mavne baqteriebs da aaqtiurebs kuWis wve-
nis fermentebs.
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 upasuxe 1:

1. risTvis sWirdeba cocxal organizms sakvebi?
2. ra emarTeba sakvebs Cven organizmSi?
3. ratom aris adamianis piris Rru mudam sveli? da ra mniS-

vneloba aqvs mas saWmlis monelebisTvis?
4. ra procesi mimdinareobs piris RruSi da romeli organoebi 

monawileoben masSi?
5. CamoTvale enis mier Sesrulebuli funqciebi.

 aqtivoba 

romeli nivTiereba Sedis kuWis wvenis SemadgenlobaSi? Camo-
were kuWis wvenis mier Sesrulebuli funqciebi.

nawilobriv monelebuli saWmlis fafa kuWidan Tormetgoja 
nawlavSi gadadis. aqve Caedineba naRveli da saWmlis momnelebeli 
wveni. maTi zemoqmedebiT Tormetgoja nawlavSi grZeldeba saW-
mlis moneleba.

sur. 5

1. RviZli, 2. naRvlis buSti, 3. 
naRveli TormetgojaSi, 4. kuW-
qveSa jirkvali, 5. saWmlis mom-
nelebeli wveni TormetgojaSi, 
6. sakvebis moxvedra da gadaad-
gileba kuWSi

6

3

2

1

4

4

5

Tormetgoja nawlaviT iwyeba wvrili nawlavi.
RviZlSi warmoiqmneba naRveli da grovdeba naRvlis buStSi. 

kuWqveSa jirkvalSi gamomuSavdeba saWmlis momnelebeli wveni.
saWmlis fafa TandaTan gadainacvlebs wvril nawlavebSi. aq 

mTavrdeba saWmlis monelebis procesi da iwyeba misi Sewova xaoe-
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bis saSualebiT. Sewovili sakvebi sisxlis saSualebiT mTel or-
ganizms miewodeba. 

sur. 6. wvrili nawlavis sigrZe 
adamianis simaRles 3-4-jer aRe-
mateba. misi kedeli amofenilia 
mravalricxovani gamonazardebiT _ 
xaoebiT.

wvrili nawlavidan mounelebeli sakvebi msxvil nawlavSi Cae-
dineba. msxvili nawlavis kedeli wyals da mineralur marilebs 
Seiwovs. mounelebeli narCeni swor nawlavSi gadadis, saidanac 
gareT gamoiyofa. 

sur. 7. msxvili da swori nawlavi

 upasuxe 2:

1. sad mTavrdeba sakvebis monelebis procesi?
2. gaixsene wvrili nawlavebis funqcia da upasuxe kiTxvebs:

a) ratomaa wvrili nawlavi ase grZeli?
b) riT axsni wvrili nawlavis kedelze mravalricxovani 
xaoebisa da mikroxaoebis arsebobas?
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3. gadaitane samuSao rveulSi mocemuli cxrilis forma da 
Seavse.

organo funqcia

kbilebi

sanerwyve jirkvlebi

ena

kuWi

Tormetgoja nawlavi

RviZli

kuWqveSa jirkvali

wvrili nawlavi

4. moifiqre, ra mouva kuWSi moxvedril sakvebs kuWis wvenis 
SemadgenlobaSi marilmJava rom ar Sediodes?
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sunTqva21-22

 gaixsene: 

atmosferos Sedgeniloba. romeli airebi Sedian masSi?
cxrilSi mocemulia CasunTquli da amosunTquli aire-

bis procentuli Sedgeniloba. daakvirdi mas da gamoicani, 
romel svetSi weria CasunTquli da romelSi amosunTquli 
haeris Semcveloba?

haeris 
Sedgeniloba

CasunTquli amosunTquli

Jangbadi 21 % 16 %

naxSirorJangi 0,04 % 4,04 %

azoti 79 % 79 %

wylis orTqli
cvalebadia, magram yovelTvis Warbobs 

amosunTqul haerSi

inertuli airebi 1% 1%

cocxali organizmebisTvis garda sakvebisa, aucilebelia Jang-
badi, romelsac is sunTqvis procesiT atmosferodan Rebulobs. 
vinaidan organizmi Jangbads ver imaragebs, mniSvnelovania misi 
Seuferxebeli miwodeba. 

sunTqva rTuli procesia, romelic CasunTqvisa da amosunTqvis 
monacvleobiT xdeba. CasunTqvis dros organizmi STanT qavs  Jang-
bads, xolo amosunTqvis dros gamoyofs naxSirorJangs. adamiani 
sunTqavs ganuwyvetliv, maSinac ki, roca sZinavs.

sunTqvis 
procesi

CasunTqva

amosunTqva

STanTqavs 
Jangbads

gamoyofs 
naxSirorJangs
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ici, rom:

adamianis gulmkerdisa da muclis Rrus erTmaneTis-
gan gamoyofs TaRis formis kunTovani organo _ diafrag-
ma. diafragma mTavari sasunTqi kunTia. SekumSvis dros misi 
TaRi qvemoT iwevs, haeri avsebs filtvebs da xdeba CasunTqva. 
rodesac diafragma modundeba, is kvlav TaRis formas iRebs 
da xdeba amosunTqva. amonasunTq haerTan erTad organizmi-
dan naxSirorJangi gamoidevneba.

CasunTqvis diafragma 
Camoweulia

amosunTqvis diafragma 
Seweuli

filtvebi traqea

sunTqvis procesSi monawileobs filtvebi da haergamtari gze-
bi. haeri organizmSi cxviris Rrudan Sedis. CasunTquli haeri 
cxviris RruSi Tbeba, mtvrisa da mikrobebisgan Tavisufldeba. 

sur. 1

sasunTq organoTa jgufi

filtvebi haergamtari gzebi

cxviris Rru

xaxa

xorxi

traqea

bronqebi
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ici, rom:

cxviris Sida zedapiri dafarulia 
wamwamovani gamonazardebiT. isini mud-
mivad erTi mimarTulebiT irxeva da 
cxviris RruSi moxvedril mtversa da 
mikrobebs gamodevnis. 

 ifiqre da imsjele

ra moxdeboda cxviris Rrus zedapiri wamwamovani gamonazardeb-
iT da lorwoTi rom ar iyos dafaruli?

 upasuxe 1:

1. ra mniSvneloba aqvs adamianisTvis sunTqvas?
2. romeli airebi monawileobs sunTqvis procesSi?

cxviris Rrudan haeri xaxaSi gadadis, xolo Semdeg xorxSi, ro-
melic xrtilovani rgolebisganaa agebuli. 

xorxidan CasunTquli haeri gadadis traqeaSi anu sasunTq 
milSi. traqea or bronqad iyofa, romlebic marjvena da marcxe-
na filtvSi Sedis. filtvebi Sedgeba mravalricxovani wvrili 
buStukebis _ alveolebisagan. maT garedan wvrili sisxlZarRve-
bis xSiri qseli akravs.

traqea

filtvi

bronqi

filtvis 
alveolebi 
sisxlZarRvebis 
qseliT

sur. 2
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filtvis alveolebSi xdeba gazTa cvla _ sunTqvis mTavari 
procesi. 

CasunTqvisas alveolebi ivseba JangbadiT mdidari haeriT. 
Jangbadi alveolebis Txeli kedlebidan sisxlSi xvdeba da 
mTel organizmSi gadaitaneba. sisxlidan ki alveolebSi xvde-
ba naxSirorJangi.  igi amosunTqvis Semdeg gamoidevneba.

 upasuxe 2:

1. gaixsene filtvebis agebuleba da imsjele Tu ratomaa fil-
tvi agebuli milionobiT wvrili alveolis buStuki sagan?

2. sad xdeba airTa cvla sunTqvis procesSi?
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Tavi 4. janmrTeloba da jansaRi 
cxovrebis wesi

gamoTqvi varaudi: 

gaixsene yoveldRiuri cxovrebidan ramdenime magaliTi, 
romelic Seni azriT, gexmareba janmrTelobis SenarCune-
basa da ama Tu im daavadebis Tavidan acilebaSi. imsjele 
am sakiTxze klasis winaSe.

gaecnobi:

 romeli faqtorebi moqmedebs uaryofiTad adamianis janmr-
Telobaze 

 mikroorganizmebiT gamowveul zogierT daavadebas da hi-
gienis normebis dacvis mniSvnelobas

 ras gulisxmobs jansaRi kveba da dabalansebuli racioni; 
rogor daadgino produqtebis vargisianoba

 tramvuli dazianebebis dros pirveladi samedicino dax-
marebis elementarul wesebs

SeZleb:

 daasaxelo adamianis janmrTelobaze uaryofiTad moqme-
di faqtorebi da imsjelo maTi Tavidan acilebis SesaZ-
leblobebze 

 daasaxelo daavadebis gamomwvevi mikroorganizmebisagan Ta-
vdacvis elementaruli wesebi

 gaacnobiero jansaRi kvebis mniSvneloba, Seadgino daba-
lansebuli racioni aucilebeli produqtebis gamoyenebiT

 isaubro zogierTi sakvebi produqtis Senaxvis wesebze da 
daadgino maTi vargisianoba etiketis mixedviT

 gamoavlino pirveladi samedicino daxmarebis elementaru-
li wesebis floba
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adamianis janmrTelobaze moqmedi 
faqtorebi32

 ifiqre da imsjele 1

1. imsjele da Seafase suraTze mocemuli situaciebi. romeli 
arCevani iqneba sasargeblo an saziano janmrTelobisTvis.

sur. 1

2. aRwere, rogor grZnob Tavs diliT, Tu wina RamiT didi xani 
gaatare kompiuterTan da gvian daiZine? rogor fiqrob, 
dadebiTad aisaxeba Tu uaryofiTad Sen janmrTelobaze Zi-
lis nakleboba?

3. Seafase sakuTari mdgomareoba saxaliso sportuli aqtivo-
bis Semdeg.  gagiCndeba Tu ara survili, ivarjiSo sistema-
turad?
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janmrTeloba Zalian Zvirfasia adamianisTvis da im sazoga-
doebisTvis, romelSic igi cxovrobs. janmrTeli adamiani sav-
sea energiiTa da sicocxliT, misi saqmianoba da urTierTobebi 
warmatebulia. 

sur. 2

gadawyvetilebebi, romlebsac yoveldRiurad vRebulobT, ga-
napirobebs Cvens janmrTelobas da zogad mdgomareobas: sakve-
bi, romelsac virCevT, varjiSi, sagzao niSnebis gaTvaliswineba, 
megobrebisa da nacnobebis wre da sxva mravali ram.

TiToeuli Cvengani unda ecados, gonivrulad gamoiyenos da 
moufrTxildes sakuTar janmrTelobas, iswavlos misi SenarCune-
ba. amisaTvis saWiroa kargad gaviazroT, romeli faqtorebi moq-
medebs uaryofiTad adamianis janmrTelobaze; agreTve, romeli 
Cvevebi dagvicavs maTi mavne zegavlenisgan.

janmrTelobaze moqmedi mavne faqtorebi

nikotini alkoholi narkotikebi

arajansaRi da arasistematuri kveba

arasakmarisi fizikuri aqtivoba xmauri

Zilis ukmarisoba dabinZurebuli garemo

daavadebis gamomwvevi 
mikroorganizmebi

momatebuli 
radiacia
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janmrTelobis SenarCunebis gzebi

uari Tambaqos, alkoholisa da narkotikis miRebaze

regularuli varjiSi imunitetis amaRleba

higienis wesebis dacva swori dRis reJimi

acrebis droulad 
Catareba

daniSnuli medikamentebis 
drouli miReba

jansaRi kveba eqimis rCevebis gaTvaliswineba

 ifiqre da imsjele 2 

1. ifiqre da imsjele, rogor ganvsazRvroT, ra aris sasargeb-
lo da ra mavnebeli organizmisTvis? Seadgine cxrili da 
Camowere magaliTebi. 

2. Seadgine cxrili da erTi kviris ganmavlobaSi Camowere 
masSi ramdenime moqmedeba, romlebic dadebiTad an uary-
ofiTad aisaxeboda Sen janmrTelobaze. Seadgine gegma 
Semdegi kvirisTvis, romelSic gaiTvaliswineb wina kviris 
gamocdilebas. Seqmeni posteri Seni miRwevebis Sesaxeb da 
warudgine Tanaklaselebs.

3. CamoTvale janmrTelobaze moqmedi uaryofiTi faqtorebi.
4. rogor gesmis gamoTqmis mniSvneloba „arasakmarisi fiziku-

ri aqtivoba“?



90

mikroorganizmebi33-35

 gaixsene: 

yoveldRiuri cxovrebidan, ra ici mikrobebis Sesaxeb? 
moiy vane mikrobebis magaliTi sakuTari gamocdilebidan ga-
momdinare.  

mikroorganizmebi anu mikrobebi mcire zomis TvaliT uxila-
vi organizmebia. maTi danaxva mxolod gamadidebeli xelsawyoTia 
SesaZlebeli. miuxedavad mcire zomisa, isini formebis mraval-
ferovnebiT xasiaTdebian. 

sur. 1

mikroorganizmebi

virusebi baqteriebi zogierTi soko wyalmcenareebi

ici, rom:

„mikros“ berZnulad Zalian pata ras, 
pawawinas niSnavs. igi iseTi sityvebis Tav-
sarTia, romlebic sxeulebis mcire zo-
mas an odenobas miuTiTebs. ma galiTad, 
mikrosqema, mikroavtobusi. 
•	 Seni azriT, ratom daerqva mikroskopi 

gamadidebel xelsawyos?
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mikroorganizmebi gavrcelebulia yvelanair garemoSi

wyalSi haerSi niadagSi cocxal organizmebSi

mikroorganizmebi mniSvnelovan rols asruleben Cvens cxovre-
baSi. arsebobs rogorc sasargeblo, ise zianis momtani mikrobebi. 

mikroorganizmebi

sasargeblo zianis momtani

mikroorganizmebs Soris mravalia daavadebis gamomwvevi anu pa-
Togenuri mikroorganizmi. organizmSi SeWris Semdeg isini mravl-
debian da gamoyofen mavne nivTierebebs _ toqsinebs.  toqsinebi 
avadmyofobis simptomebs da zogjer qsovilebis an organoebis 
dazianebas iwvevs.

sur. 2

paTogenuri mikrobebi Cven 
organizmSi xvdeba 

haeriT wyliT sakvebiT

xSirad daavadebis wyaro xdeba daavadebul adamianTan kontaq-
ti.  aseT daavadebebs infeqciuri ewodeba. 
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 ifiqre da imsjele 1

uTqvamT Tu ara SenTvis, rom aucilebelia Wamis win an ga-
reT yofnis Semdeg xelebis sapniT dabana, miuxedavad imisa, rom 
TiTqos isini sufTad gamoiyureba? imsjele, ratom aris es sa-
Wiro?

sur. 3

infeqciuri daavadebebi

gacieba gripi difteria

poliomielitituberkulozi hepatiti

qolera

zogierTi infeqciuri daavadeba, magaliTad, gacieba da gri-
pi, garSemomyofebs ceminebis, xvelis da laparakis dros haeris 
nakadTan erTad gamosuli mikrobebiT gadaecema. daavadebis 
gavrcelebis aseT gzas haer-wveTovani ewodeba. 

romelime infeqciuri daavadebiT mravali adamianis erTdrou-
lad  daavadebis dros adgili aqvs epidemias. 

sur. 4
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 ifiqre da imsjele 2

ra iqneboda Seni rCeva skolebisTvis romelime infeqciuri daa-
vadebis epidemiis safrTxisas Sen rom jandacvis ministri iyo? 
pasuxi ganamtkice argumentebiT.

garemoSi mikrobebis gamravlebis siswrafeze sxvadasxva faqto-
ri moqmedebs. 

mikrobebis gamravlebas 
xels uSlis 

sicive / yinva
maRali temperatura

mSrali haeri
mzis ultraiisferi gamosxiveba

mikrobebis swraf 
gamravlebas xels uwyobs

Tbili da teniani garemo
haerSi arsebuli mtveri

 ifiqre da imsjele 3

gaiTvaliswine aq CamoTvlili xelSemwyobi da xelisSemSleli 
faqtorebi da aRwere, ras gaakeTebdi, rom Seni oTaxi maqsimalu-
rad Tavisufali iyos mikrobebisgan?

saklaso oTaxSi mikrobebis gamravleba da daavadebebis gav-
rceleba Tavidan rom aviridoT, aucilebelia yovel  dasvenebaze 
misi ganiaveba.  

sur. 5
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mikroorganizmebis nawili, magaliTad, virusebi, baqteriebi 
da sokoebi mza sakveb nivTierebebs moixmaren. baqteriebisa da 
sokoebis umravlesoba ikvebeba mkvdar organizmebSi arsebuli 
sakvebis narCenebiT, Slis maT naxSirorJangad, wylad, mineralur 
marilebad.  am saqmianobiT isini asufTaveben garemos da niadagis 
ganoyierebas uwyoben xels.

sur. 6. a) virusi, b) baqteria, g) obis soko, d) baqteriebis kolonia

a b g d

wyalmcenareebi Seicaves pigment qlorofils, romlis sa-
SualebiTac mzis energiis xarjze maTSi fotosinTezis procesi 
mimdinareobs.

 gaixsene: 

•	 ra ewodeba organizmebs, romlebic sakveb nivTierebebs 
Tavad ver awarmoeben da mza sakvebi nivTierebebiT ikve-
bebian? kvebiTi jaWvis romel rgolebs qmnian aseTi or-
ganizmebi? 

•	 ra ewodeba organizmebs, romlebic sakveb nivTierebebs 
Tavad awarmoeben? kvebiTi jaWvis romel rgols qmnian 
aseTi organizmebi?
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adamianis organizmis dacvis sistema36

Cven garSemo arsebuli uamravi mikrobidan organizmSi yvela 
ver aRwevs, radgan mas organizmis bunebrivi barierebi icavs. 
mikrobebs, romlebic am barierebis gadalaxvas moaxerxeben, Semd-
gom winaaRmdegobas imunuri sistema uwevs. 

sur. 1

organizmis bunebrivi barierebi

•	 kani icavs sxeuls masSi mikrobebis SeRwevisgan
•	 kuWis wvenis mJavianoba klavs mraval mikrobs
•	 haergamtari gzebi, lorwovani garsi ikravs mikrobebs, 

romlebic Semdeg cxviris Rrus bususebiT gareT ga-
moidevneba

•	 cremli Seicavs nivTierebebs, romlebic klavs baqteriebs
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 gaixsene: 

•	 yoveldRiuri cxovrebidan,  ra uwyobs 
xels sisxlisdenis Sewyvetas kanis gaW-
ris dros? 

•	 warmoadgens Tu ara warmoqmnili fufxi 
bariers mik robebisTvis? 

•	 daasabuTe msjelobiT.

ra aris imuniteti?

termini imuniteti niSnavs, iyo daculi. is gulisxmobs orga-
nizmis gamZleobas sxvadasxva paTogenuri mikrobisa da daavadebis 
mimarT. imuniteti xorcieldeba specifikuri ujredebis meSveo-
biT. isini anadgurebs organizmSi SeWril paTogenur mikrobebs.  

Tandayolili

imuniteti

SeZenili

sur. 2

Tandayolilia imuniteti, romelsac nayofi muclad yofnis pe-
riodSi dedisgan Rebulobs da mas dabadebidanve gamohyveba.  

SeZenilia imuniteti, romelic organizmSi gamomuSavdeba ga-
datanili infeqciebis Sedegad. organizmSi imunitetis gamomu-
Saveba SesaZlebelia  xelovnuri gziTac. 

xelovnuri imuniteti gamomuSavdeba acrebis meSveobiT.  acra 
unda Catardes droulad da eqimis meTvalyureobiT. acrebis ga-
moyenebis Semdeg sagrZnoblad Semcirda infeqciuri daavadebebis 
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ricxvi, zogi ki saerTod gaqra. magaliTad, Tu adre Savi Wiri, 
yvavili da sxva infeqciebi epidemiebs iwvevda, axla isini praqti-
kulad aRar gvxvdeba. 

sur. 3

imunitetis amaRlebas da organizmis gakaJebas xels uwyobs

jansaRi 
kveba

higienis 
normebis dacva

varjiSi sufTa 
garemo

 aqtivoba

daamate CamonaTvals is, rac Seni azriT dadebiTad imoqmedebs 
adamianis imunur sistemaze da gazrdis infeqciuri daavadebebis 
mimarT gamZleobas. sailustraciod Seqmeni posteri. gamoiyene es 
posteri jansaRi cxovrebis wesis popularizaciisTvis.

ici, rom: 

acrebi vaqcinebis meSveobiT tardeba? zogierTi vaqcina 
mzaddeba Sesabamisi daavadebis gamomwvevi mikroorganizmebis-
gan, risTvisac Zlier dasustebuli an mkvdari mikroorga-
nizmebi gamoiyeneba. pirvelad vaqcina 
1796 wels ingliselma eqimma eduard 
jenerma Seqmna. gansakuTrebiT saint-
eresoa, rom im droisTvis daavadebis 
gamomwvev mikrobebze jer kidev ara-
feri iyo cnobili. 
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damatebiT informacias vaqcinaciis istoriis Sesaxeb SegiZlia 
gaecno internetmisamarTze: 

www.mkurnali.ge/skhvadaskhva/medicinis-istoria/3978

 upasuxe:

1. ra icavs organizms garemoSi arsebuli mikroorganizmebis 
SeRwevisgan? 

2. sakmarisia Tu ara es dacva adamianis organizmisTvis?

3. infeqciuri daavadebebisgan dacvis kidev romeli sistema 
gaaCnia adamianis organizms?

4. axseni Seni sityvebiT, ras niSnavs xelovnuri imuniteti?

5. dawere patara narkvevi, romelSic daasabuTeb, risTvis aris 
mniSvnelovani organizmis gakaJeba da imunitetis gaZlie-
reba. 



99

virusebi37-39

 ifiqre da imsjele 1

suraTze daakvirdi virusebisTvis da-
maxasiaTebel sxvada sxva formas: krista-
lis, cilindris, sferos, baqteriofa-
gis. mec nierebs dRemde gansxvavebuli 
azri aqvT kiTxvaze, arian Tu ara vi-
rusebi coc xali arsebebi? es imiT aris 
gamowveuli, rom virusebs ar gaaCniaT 
yvela is niSani, rac sxva cocxali orga-
nizmebisTvis aris damaxasiaTebeli. ro-
gor fiqrob, cocxalia Tu ara virusebi?  

virusebi yvelaze mcire zomis mikrobebia. maTi didi nawili 
adamianis an sxva cocxali organizmebis paTogenebia1. 

virusebs, gansxvavebiT sxva cocxali organizmebisgan, ar 
SeuZliaT damoukideblad arseboba da gamravleba. amisTvis 
maT  maspinZeli ujredi sWirdebaT. virusis gamravlebis Semdeg 
maspinZeli ujredi iRupeba. gareT gamosuli axali virusebi ki 
axal ujredebSi iWrebian da gamravlebas iwyeben. 

sur. 2 adamianis ujredSi SeWrili 
baqteria

sur. 3 virusis SeWra janmrTel 
ujredSi

1 paTogenebi _ daavadebis gamomwvevi mikroorganizmebi.

sur. 1. virusebis 
sxvadasxva forma
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 ifiqre da imsjele 2

ra SemTxvevaSi iqnebodnen mecnierebi darwmunebuli, rom vi-
rusebi cocxali organizmebia?

 aqtivoba (laboratoriuli modelireba)

ramdenad swrafad mravldebian virusebi?

yvela virusisTvis damaxasiaTebeli saerTo Tvisebaa, rom erTi 
virusidan erTdroulad mravali axali virusi viTardeba. viru-
sis gamravlebis modelirebisTvis brinjis marcvlebs gamoiyeneb. 
brinjis TiToeuli marcvali erT viruss warmoadgens.  

Taoba pirveli meore mesame

„virusebis“ raodenoba

dagWirdeba: gamWvirvale minis jami, brinji, erTjeradi Wiqa 
yvela moswavlisTvis.

msvleloba: 
•	 gamoiyene mocemuli cxrilis nimuSi.
•	 Cayare gamWvirvale minis jamSi garkveuli raodenobis brin-

jis marcvali.
•	 mocemuli cxrilis nimuSis mixedviT rveulSi Cawere marc-

vlebis miaxloebiTi raodenoba „pirveli Taobis“ grafaSi.
•	 amis Semdeg moswavleebi saTiTaod amateben brinjis marc-

vlebs TavTavianTi WiqiT.
•	 TiToeuli Wiqis damatebis Semdeg yoveli momdevno Taobis 

grafaSi SeitaneT virusebis miaxloebiTi raodenoba.
•	 gamoTvale, ramdenjer gaizarda mesame, mexuTe da bolo 

miRebul TaobaSi virusebis miaxloebiTi ricxovnoba? ram-
deni axali virusi miiReT TiTo virusidan yovel momdevno 
TaobaSi? 

•	 daimaxsovre Sedegi, rom SemdgomSi Seadaro baqteriebis 
gamravlebis siswrafes. 

zolebi, romelic suraTze (sur. 4) gamosaxul titebs amSve-
nebs, virusis moqmedebis Sedegia. 
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TiToeuli saxis viruss mxolod misTvis damaxasiaTebeli 
maspinZeli hyavs. magaliTad, mcenareebis paTogenebi ar aavadeben 
cxovelebs da piriqiT. 

maspinZeli SeiZleba iyos rogorc cxovelis, ise mcenaris an 
baqteriis ujredebi.  virusebis umetesoba specifikur ujredebs 
azianebs. magaliTad, adamianis virusuli hepatitis gamomwvevi vi-
rusebi RviZlis ujredebs aavadeben (sur. 5). ujredebis dazianeba 
iwvevs daavadebis simptomebs. 

sur. 4 sur. 5 sur. 6

baqteriofagi (fagi) ewodeba virusebis mravalricxovan jgufs 
(sur. 6), romelTa maspinZelia baqteriuli ujredi. baqteriofage-
bi adamianisTvis sasargeblo mikrobebia, romelebic SerCeviTad 
anadgureben baqteriebs.

virusuli daavadebebi

gecodineba, rom virusebi adamianis bevri daavadebis gamomwve-
via. virusuli infeqciebia: gripi (influenza), gacieba, pnevmoniis 
zogierTi forma, Cutyvavila, herpesi, hepatiti A, B, C da sxva. 
cxovelebSi gavrcelebulia cofis gamomwvevi virusi. mcenareebis 
virusuli daavadebebi xSirad milionobiT zarals ayeneben sof-
lis meurneobas.

gripi da gacieba sasunTqi organoebis yvelaze gavrcelebuli 
anu respiraciuli infeqciebia. gadamdebia haerwveTovani gziT 
da axlo kontaqtiT. daavadebisa da gavrcelebis Sesamcireblad 
aucilebelia higienis garkveuli normebis dacva. 

gacieba gripTan SedarebiT msu buqad 
mimdinareobs, magram aqvs SebrunebiTi 
xasiaTi. cnobilia ga  ciebis gamomwvevi 
200-mde saxeobis virusi. 

sur. 7. gripis virusi
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gansakuTrebiT mZime daavadebaa gripi. arsebobs gripis gamom-
wvevi sami saxis virusi. 

sur. 8

gripis niSnebi da simptomebi

mSrali xvela da 
yelis tkivili

Semcivneba da 
kankali

maRali sicxe

surdo Tavis tkivili kunTebis tkivili

1. gripis simptomebis gaCenisTanave gamoiZaxe eqimi;
2. miiRe mxolod eqimis mier gamowerili medikamentebi;
3. moeride xalxmraval adgilebSi yofnas; 
4. gripis gavrcelebisas gaikeTe pirbade xalxmraval adgi-

lebSi. xSirad icvale pirbade;
5. ceminebisa da xvelebis dros cxvirze da pirze aucileb-

lad aifare erTjeradi cxvirsaxoci; dauyonebliv ga-
daagde gamoyenebuli cxvirsaxoci;

6. xSirad daibane xelebi sapniT;
7. moeride avadmyof adamianTan miaxloebas 1 metrze nak-

leb manZilze;
8. nacnobebTan Sexvedrisas moeride axlo kontaqts;
9. droulad Caitare acra.
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sur. 9

 upasuxe:

1. ra aris aucilebeli virusebisTvis, rom maT SeZlon arsebo-
ba da gamravleba?

2. axseni Seni sityvebiT, ras niSnavs „maspinZeli ujredi“?
3. swori iqneba Tu ara debuleba, Tu vityviT, rom yvela vi-

russ SeuZlia daaavados nebismieri organizmi?
4. ras ewodeba baqteriofagi? ra warmoadgens baqteriofagis 

maspinZel ujreds? 
5. daasaxele ramdenime virusuli infeqcia.
6. waikiTxe teqsti yuradRebiT da CamoTvale gaciebasa da 

grips Soris msgavsebebi.

 ifiqre da imsjele 3

1. ratom unda gaikeTo gripis gavrcelebis periodSi pirbade 
xalxmraval adgilebSi.

2. ratom girCeven eqimebi gripis dros erTjeradi cxvirsaxo-
ciT sargeblobas?

3. gaixsene wina paragrafebidan da praqtikuli samuSaodan 
raSi gvexmareba xelebis xSirad dabana? 

4. aris Tu ara yvela virusi daavadebis gamomwvevi?
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Tavi 5. energia

gamoTqvi varaudi:

rogor gesmis gamoTqma _ `ganaxlebadi energia~? daa-
saxele ganaxlebadi energiis ramdenime wyaro. Seni azriT, 
ratom aris adamianisTvis sasargeblo energiis ganaxlebadi 
wyaroebis gamoyeneba?

gaecnobi:

 sxvadasxva saxis energias: moZraobis, siTburs, eleqtruls, 
sakvebis da a.S.

 energiis rogori wyaroebi arsebobs, bunebrivi, xelovnuri, 
ganaxlebadi da araganaxlebadi

 ra mniSvneloba aqvs energias da mis wyaroebs Tanamedrove 
adamianis arsebobisTvis

 ratom aris araganaxlebadi energiis wyaroebis dazogva da 
ganaxlebadi energiis wyaroebiT Canacvleba Tanamedroveo-
bis umniSvnelovanesi problema

SeZleb:

 aRwero, ganasxvavo da imsjelo energiis sxvadasxva saxeze 
da maT urTierTgardaqmnaze 

 magaliTebiT an martivi cdebiT aCveno, rom energia SeiZle-
ba erTi sxeulidan meores gadaeces

 ganasxvavo energiis ganaxlebadi da araganaxlebadi wyaroebi 
da imsjelo adamianisTvis maT mniSvnelobaze
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energia59-60

samyaro, romelSic Cven vcxovrobT, ganuwyvetliv icvleba. 
mdinare miedineba da atrialebs eleqtrosadguris turbinas. 
qari qris da arxevs xeebs. TviTmfrinavi mifrinavs didi siCqa-
riT da gadayavs mgzavrebi. mze anaTebs da aTbobs dedamiwas, 
misi gamosxivebis meSveobiT izrdeba mcenareebi, wyali ganicdis 
mudmiv wrebrunvas bunebaSi. moswavle iZens codnas. muSa aSenebs  
saxls sxvadasxva mowyobilobis daxmarebiT. yvela sxeuli as-
rulebs muSaobas. ris saSualebiT sruldeba muSaoba? muSaoba 
sruldeba energiis saSualebiT. energia mravalnairia: moZraobis 
(kinetikuri), moqmedebis (potenciuri), sinaTlis, siTburi, eleq-
truli da sxva. energia uxilavia, Sen mas ver SeigrZnob, magram 
energiis gareSe samyaroSi cvlilebebi ar moxdeboda.

 aqtivoba 1

cda 1:

I burTula dedamiwis mizidulobis gamo dagordeba, daejaxeba II 
burTulas da aamoZravebs mas. I burTulam Seasrula muSaoba, mas 
gaaCnda energia dedamiwasTan moqmedebis gamo. II burTula daeja-
xeba III burTulas da aamoZravebs mas. II burTulam Seasrula muSao-
ba, mas gaaCnda energia moZraobis gamo.

III II

I

cda 2:

aviRoT eleqtruli naTura. denSi SeerTebamde is ar anaTebs 
— naTuras ar miewodeba energia. denis wyarosTan mierTebisas 
eleq truli energia gardaiqmneba siTbur energiaSi (naTura gaT-
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beba), xolo Semdeg siTburi energia — sinaTlis energiaSi. naTura 
anaTebs, is asrulebs muSaobas.

sur. 1

samyaroSi energiis gardaqmna uwyvetad mimdinareobs. bunebaSi 
momxdari nebismieri  cvlilebisas energia ar qreba da arafrisgan 
ar warmoiqmneba, is erTi saxidan gardaiqmneba sxva saxeobad. 

rogor moZraobs avtomobili? avtomobili moZraobs sawva-
vis wvis Sedegad gamoyofili siTburi energiis xarjze, siTburi 
ener gia gardaiqmneba moZraobis energiad. 

qvanaxSirSi, navTobSi da sxva sawvav sasargeblo wiaRiseulSi 
„Senaxulia“ mzis gamosxivebis energia, romelic mravali wlis win 
STanTqa mcenareebma, romlisganac warmoiqmna es wiaRiseuli.

mzis energiis wyalobiT cocxlobs adamiani. mcenareebi, rom-
lebic izrdebian mzis gamosxivebiT, qmnian sakvebs yvela coc-
xali organizmisTvis. adamiani iyenebs mcenareuli da cxoveluri 
sakvebi nivTierebis energias.

 jgufuri samuSao

moiyvaneT energiebis urTierTgardaqmnis magaliTebi bunebasa 
da yofa-cxovrebaSi. daxazeT energiis gardaqmnis sqema.

 aqtivoba 2 (saSinao davaleba)

moamzadeT prezentacia Temaze: bunebis movlenebi, romlebSic 
vlindeba mzis gamosxivebis energiis gardaqmna.

imuSaveT wyvilebSi. informacia moipoveT internetSi.



153

energiis ganaxlebadi da araganaxlebadi wyaroebi

Tanamedrove adamianis cxovreba warmoudgenelia eleqtruli 
sinaTlis, sxvadasxva xelsawyos, sayofacxovrebo teqnikisa da sa-
transporto saSualebebis gareSe. amisTvis saWiroa meti da meti 
energia. 

dResdReobiT kacobrioba ZiriTadaT iyenebs sawvav sasargeb-
lo wiaRiseuls: qvanaxSirs, torfs, navTobproduqtebs (benzini, 
dizelis sawvavi, mazuTi), bunebriv airs. am energiis moxmarebas-
Tan dakavSirebulia ori problema. pirveli — sawvavi sasargeblo 
wiaRiseuli warmoiqmna Zalian didi xnis win. SeSa, torfi, navTo-
bi, bunebrivi airi dawvisas qreba, maragi iwureba, maTi gamoyene-
ba SeiZleba erTjeradad. energiis aseT wyaroebs araganaxlebadi 
wyaroebi ewodeba. meore — sawvavis gamoyenebas garemosTvis ga-
mousworebeli ziani moaqvs. atmosferoSi izrdeba mavne airebis 
raodenoba, rac cudia adamianisTvis da aseve iwvevs saTburis 
efeqts, dedamiwaze temperatura izrdeba. XX saukunis meore 
naxevarSi adamianma daimorCila atomuri energia da iswavla misi 
gardaqmna eleqtrul energiad. marTalia, atomuri sawvavis mcire 
raodenoba iZleva Zalian did energias, magram misi gamoyeneba da-
kavSirebulia radiaciul saSiSroebasTan. raSia gamosavali?

erT-erTi SesaZlebeli gamosavalia kacobriobis gadasvla mzis, 
qaris, geoTermuli da wylis energiebis gamoyenebaze. aseTi sa
xis energiebi praqtikulad amouwuravia, amitom maT ganaxlebadi 
energiis wyaroebi ewodeba.

mzis energiis gamoyeneba yvelaze xelsayrelia ekvatorTan ax-
los, radgan am adgilebSi mzis gamosxivebis intensivoba didia. 
saqarTveloSi mziani dReebis raodenoba weliwadSi meryeobs 250 
_ 280-is farglebSi, amitom mzis energiis gamoyeneba sakmaod per-
speqtiulia. mzis gamosxivebiT SesaZlebelia eleqtroenergiis 
miReba da wylis gacxeleba.

qaris energiis gamoyeneba SesaZlebelia im regionebSi, sadac 
mudmivad uberavs qari. qari atrialebs turbinis frTebs, xolo 
turbinasTan dakavSirebuli danadgarebi gamoimuSaveben eleqtro-
energias. saqarTveloSi bevria adgilebi, sadac qaris siCqare 3 _ 
9 m/wm-ia. aseT regionebSi SesaZlebelia turbinebis damontaJeba. 
2017 wels q. gorTan aSenda pirveli qaris eleqtrosadguri saqar
TveloSi.
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sur. 2. mzis batarea sur. 3. qaris generatori

geoTermuli energia — energia, romelic miiReba dedamiwis bune-
brivi siTbosgan. am siTbomde miRweva SesaZlebelia WaburRilebis 
saSualebiT. yovel 36 m siRrmeze temperatura 1°-iT matulobs. 
siTbo zedapirze amoaqvs cxel wyals da wylis orTqls da misi ga-
moyeneba SesaZlebelia saxlebis gasaTbobad an eleqtroe nergiis 
misaRebad. rac ufro Rrmaa WaburRili, miT ufro maRalia tem-
peratura, magram zogierT adgilSi temperatura matulobs swra-
fad. aseTi adgilebi mdebareobs seismurad aqtiur regionebSi. 
Tbilissa da mis SemogarenSi bevria geoTermuli WaburRilebi. 
odiTganve cnobilia Tbilisis Wreli abanoebi, sadac bunebrivad 
cxeli gogirdovani wyali moedineba. aseve bunebrivad cxeli wya-
li miewodeba Cveni dedaqalaqis bevr ubans.

sur. 4

dedamiwis mizidulobis gamo mdinareebSi wyali yovelTvis moZ-
raobs zevidan qveviT. moZraobisas wyals gaaCnia didi energia. 
wylis vardnis simaRlis gasazrdelad aSeneben kaSxals, agubeben 
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wyals. didi simaRlidan vardnili wyali atrialebs turbinebs, 
romlis saSualebiTac moZraobis energia gardaiqmneba eleqtrul 
energiad. saqarTveloSi yvelaze didi kaSxali aris mdinare en-
gurze. agreTve Sendeba bevri mcire hesi (hidroeleqtrosad-
guri).

wylis energiis gamoyenebis meore magaliTia zRvisa da okea-
nis moqcevis da talRebis energiisgan eleqtroenergiis miReba. 
talRebis moqcevisagan eleqroenergiis miReba imave princips em-
yareba, rac wyalsacaviani hidroeleqtrosadgurebis SemTxveva-
Si — zRvisa da okeanis miqcevisa da moqcevis energia amoZravebs 
turbinebs da miiReba eleqtroenergia. 

sur. 5. sxvadasxva tipis hidroeleqtrosadguri

 aqtivoba 3 (saSinao davaleba)

a. kacobrioba odiTganve iyenebda ganaxlebadi energiis wya-
roebs. aRwere romeli saxeobis energis moxmarebaa gamosa-
xuli suraTebze?

sur. 6

a b g

b. romel energiaze momuSave avtomobils SeiZendi momavalSi? 
pasuxi daasabuTe.
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V Tavis Semajamebeli savarjiSoebi61

1. moZravi sxeulis energias ewodeba

a) potenciuri energia;
b) siTburi energia;
g) kinetikuri energia;
d) eleqtruli energia.

2. sawvav sasargeblo wiaRiseulSi „Senaxulia“

a) qaris energia:
b) mzis energia;
g) eleqtruli energia;
d) potenciuri energia.

3. hidroeleqtrosadgurebSi eleqtruli energia miiReba

a) siTburi energiisgan;
b) geoTermuli energiisgan;
g) qaris energiisgan;
d) wylis kinetikuri energiisgan.

4. energiis araganaxlebadi wyaroa

a) mze; b) qari;
g) benzini; d) okeanis moqceva. 

5. CamoTvale energiis gardaqmna qaris generatoridan naTu-
ramde.
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Tavi 6. dedamiwaze siTbosa da 
sinaTlis ganawileba

gamoTqvi varaudi:

rogorc ici, cxovelebisgan gansxvavebiT, mcenareebs ar 
sZinavT. rogor fiqrob, moqmedebs Tu ara mcenareebze dRisa 
da Ramis monacvleoba?

gaecnobi:

 rogor aris daxrili dedamiwis brunvis RerZi mzis irgvliv 
misi moZraobis sibrtyis mimarT

 ra gavlenas axdens dedamiwis brunvis RerZis daxriloba 
CrdiloeT da samxreT naxevarsferoebSi siTbosa da sinaT-
lis araTanabar ganawilebaze

 riT aris gamowveuli sezonebis arseboba

 ZiriTad klimatur sartylebs: ekvatoruls, tropikuls, 
zomiers, polaruls

SeZleb:

 imsjelo dedamiwaze sezonebis monacvleobis savaraudo 
mizezebze

 dagegmo da Caataro cda dedamiwis zedapirze siTbosa da 
sinaTlis araTanabari ganawilebis sademonstraciod

 daakavSiro ZiriTadi klimaturi sartylebis arseboba 
dedamiwaze siTbosa da sinaTlis araTanabar ganawilebasTan

 Seadaro ori klimaturi sartyeli ZiriTadi maxasiaTeblebis 
mixedviT.
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dedamiwaze  siTbosa da sinaTlis 
ganawileba62-64

 ifiqre da imsjele 1

riTi axsni, rom ekvatorze  sezonebi ar icvleba da sul zaf-
xulia, xolo polusebze mudmivad zamTari?

mze dedamiwisTvis sinaTlisa da siTbos bunebrivi wyaroa. imis 
miuxedavad, rom dedamiwidan mze sakmaod didi manZiliTaa daSo-
rebuli da misi gamosxivebis mxolod mcire nawili aRwevs Cvenam-
de, es sakmarisia dedamiwaze sicocxlis arsebobisTvis.

sur. 1

dedamiwis zedapirze siTbo da sinaTle Tanabrad ar nawildeba, 
radgan:

•	 dedamiwas aqvs sferoseburi forma;
•	 dedamiwis warmosaxviTi  RerZi daxrilia orbitis sibrtyis 

mimarT;
•	 dedamiwa moZraobs mzis garSemo orbitaze.

sur. 2. mzis sxivebi dedamiwaze sxvadasxva kuTxiT ecema
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dedamiwis sferoseburi formis gamo mzis sxivebi mis zedapirs 
sxvadasxva kuTxiT ecema. amitom misi sxvadasxva ubani siTbos 
gansxvavebul raodenobas iRebs. yvelaze metad cxela ekvatorze, 
sadac dedamiwis zedapirs mzis sxivebi pirdapir ecema. ekvato-
ridan polusebisken temperatura TandaTan klebulobs, radgan 
mcirdeba mzis sxivebis dacemis kuTxe. 

dedamiwa brunavs. igi brunavs Tavisi warmosaxviTi RerZis 
garSemo da amave dros moZraobs orbitaze mzis garSemo. 

warmosaxviTi RerZi dedamiwis orbitis sibrtyisadmi kuTxiT 
aris daxrili. erT srul bruns igi erT dRe-Rames anu 24 saaTs 
andomebs. RerZis irgvliv moZraobisas dedamiwis erTi mxare yo-
velTvis mziT naTdeba. imavdroulad sapirispiro mxare gaunaTe-
belia. dedamiwis ganaTebul nawilSi dRea, xolo sapirispiroSi _ 
Rame. dedamiwis zedapiri siTbos mxolod dRisiT iRebs. 

mze

dRe

Rame

dedamiwa

dRe da Rame

sur. 3

dedamiwaze ganaTebis xangrZlivoba cvalebadia. Sesabamisad, 
cvalebadia dRisa da Ramis xangrZlivoba. igi icvleba adgilmde-
bareobisa da sezonis mixedviT. es movlena ar exeba mxolod ekva-
tors, sadac dRisa da Ramis xangrZlivoba yovelTvis Tanabaria.   
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 ifiqre da imsjele 2

gaixsene sakuTari dakvirvebidan, rodis aris ufro grZeli 
dReebi, zamTarSi Tu zafxulSi? rodis Ramdeba ufro male? ga-
moTqvi varaudi, dakavSirebulia Tu ara es movlena da sezonuri 
cvlilebebi erTmaneTTan? 

rodesac dedamiwa mzis garSemo orbitaze moZraobs, ufro 
metad naTdeba da Tbeba erTi naxevarsfero. ganaTebul naxe-
varsferoSi dRe xangrZlivia da Rame mokle. dedamiwa orbitaze 
gadaadgilebisas, weliwadSi orjer, 21 martsa da 23 seqtembers, 
aRwevs wertils, rodesac orive naxevarsfero erTnairad naTdeba. 
dRisa da Ramis xangrZlivoba polusebis garda mTel dedamiwaze 
erTmaneTs utoldeba. am movlenas dReRamtoloba anu buniaoba 
ewodeba. am dros mze zenitSia ekvatoris mimarT da Crdiloe-
Ti da samxreT naxevarsferoebi sinaTlisa da siTbos Tanabar ra-
odenobas iReben. dReRamtolobis dros dRe da Rame 12-12 saaTs  
grZeldeba. 

rodesac CrdiloeTi polusi mzisken aris miqceuli da dRe 
Rameze grZelia, dgeba zafxuli. am dros mis sapirispiro samxreT 
naxevarsferoSi aris zamTari. 

sur. 4. weliwadis droebis cvla

zafxuli

gazafxuli

zamTari
Semodgoma

CrdiloeT polusze da polarul wresTan axlos mze  hori-
zonts ar efareba, igi sul anaTebs da Rame ar dgeba. es movlena 
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naxevari weli grZeldeba da mas polaruli dRe ewodeba. am dros 
samxreTSi mze ar amodis horizontidan da dRe ar dgeba. am mov-
lenas polaruli Rame ewodeba, romelic agreTve naxevari weli 
grZeldeba. 

CrdiloeT polusidan  samxreTisken  dRis xangrZlivoba mcir-
deba. es grZeldeba CrdiloeT polarul wremde, romelsac Crdi-
loeT ganedis 66.5° paraleli qmnis.

paraleli aris ekvatoris paralelurad gatarebuli warmosa-
xviTi xazi dedamiwis zedapirze.

CrdiloeT polaruli wris analogiurad samxreT polusidan 
CrdiloeTisken samxreT ganedis 66,5° paralelze mdebareobs samx-
reT polaruli wre.  

22 ivniss CrdiloeT naxevarsferoSi yvelaze xangrZlivi dRe da 
yvelaze mokle Ramea: mzis sxivebi pirdapir ecema 23.5° paralels, 
romelsac CrdiloeT tropiki ewodeba. 22 ivnisi CrdiloeT na-
xevarsferoSi zafxulis nabuniobis saxeliT aris cnobili. Crdi-
loeT naxevarsferoSi 22 dekemberi yvelaze mokle dRea da mas 
zamTris nabunioba ewodeba.

dedamiwaze xuTi yvelaze mniSvnelovani saxeldebuli paraleli

CrdiloeTis  
polaruli wre

samxreTis  
polaruli wre

ekvatori samxreT tropiki CrdiloeT tropiki

ekvatoridan CrdiloeTiT da samxreTiT 23,5° gamavali Crdi-
loeT da samxreT tropikebi mzis zenituri mdebareobis saz-
Rvrebs qmnian. tropikebis CrdiloeTiT da samxreTiT mze zenit-
Si1 arasodes imyofeba.

ekvatoridan  CrdiloeTiT da samxreTiT 66,5°-ze gamaval para-
lelebs polaruli wreebi ewodeba. isini polaruli dRisa da Ra-
mis sazRvrebs warmoqmnian.

mzis siTbos yvelaze didi raodenobiT iRebs ekvatorsa da 
tropikebs Soris moqceuli teritoria. mas tropikul an cxel 

1 zeniti _ cis sferos umaRlesi wertili.
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sartyels uwodeben. igi CrdiloeTidan samxreTisaken daaxloebiT 
500km-zea gadaWimuli. tropikebsa da polarul wreebs Soris moq-
ceulia zomieri sartylebi, xolo polaruli sartylis Crdiloe-
TiT da samxreTiT civi anu polaruli sartylebi. e.i. dedamiwaze 
gamoiyofa 5 siTburi sartyeli: erTi cxeli (tropikuli), ori 
zomieri da ori civi (polaruli).

sur. 5. mze zenitSi

siTbos araTanabari ganawilebis gamo dedamiwis sxvadasxva adg-
ilas weliwadis droebi gansxvavebulia.  tropikul sartyelSi 
ekva torTan weliwadis droebi ar icvleba, aq sul cxela, radgan 
mze yovelTvis zenitSia. zomier sartyelSi oTxi weliwadis droa: 
gazafxuli, zafxuli, Semodgoma da zamTari. polarul sarty-
lebSi ki sul civa. aq polarul dReebs, romelic naxevari weli 
grZel deba, polaruli Rameebi cvlis.

 upasuxe:

1. ratom ecema dedamiwis sxvadasxva adgilas mzis sxivebi 
pirdapir an iribad?

2. ramden siTbur sartyels gamoyofen dedamiwaze? daasaxele 
isini.

3. moiZie informacia civi da cxeli siTburi sartylebis Sesa-
xeb, moaxdine maTi SedarebiTi analizi.

4. msoflio fizikuri rukis daxmarebiT gansazRre, romeli 
qveynebi miekuTvnebian cxel da civ klimatur sartylebs. 
moiZie informacia Tu ra tipis sasoflo-sameurneo kul-
turebi mohyavT am qveynebSi, sportis romeli saxeobebia gan-
viTarebuli da daukavSire es yvelaferi bunebriv pirobebs.
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 aqtivoba

dedamiwaze mzis sxivebis araTanabari ganawilebis Cveneba.
dagWirdeba fanari da globusi. fanari mzea, xolo globusi 

dedamiwa.
 Cabnelebul oTaxSi magidaze dadgi globusi da mimarTe misken 

fanari. daakvirdi globusis romeli nawili iyo ganaTebuli fan-
riT da romeli ara? 
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Tavi 7. dedamiwis reliefis formebi

gamoTqvi varaudi:

azianebs Tu ara xmeleTis reliefs mravalsarTuliani 
Senobebis mSeneblobebi? ra RonisZiebebis gatarebaa auci-
lebeli adamianis saqmianobiT gamowveuli reliefisadmi 
mi  yenebuli zianis maqsimalurad Sesamcireblad? ras gaa-
keTebdi Sen, upirveles yovlisa, dazianebuli garemos ga-
saumjobeseblad?

gaecnobi:

 xmeleTis reliefis formebia: mTebi, qedi, vake, xevi, xeoba
 reliefis formebi mudmivad icvleba dedamiwis qerqze mim-
dinare bunebrivi da xelovnuri procesebis  zemoqmedebiT

 reliefze moqmedi bunebrivi procesebia: qanebis gamofitva 
qariTa da wvimiT, miwiszeda wylebiT niadagis gadarecxva, 
mdinaris kalapotis gaWra, zRvis napiris gamorecxva da sxva

 xmeleTis reliefis cvlilebas iwvevs adamianis saqmianoba: 
sasoflo-sameurneo, gzebisa da sxva komunikaciebis gayvana, 
wiaRiseulis mopoveba, samSeneblo samuSaoebi da sxva

SeZleb:

 gamoikvlio da aRwero nacnobi bunebrivi garemos reliefi
 warmoadgino vizualuri masala (mag., fotoebi) misi mraval-
ferovnebis Sesaxeb 

 moipovo informacia da aRwero SenTvis nacnob garemoSi 
mimdinare reliefis cvlilebis (mag., erozia, abrazia) maga-
liTebi da ganasxvavo maTSi bunebrivi movlenebiTa da ada-
mianis saqmianobiT gamowveuli cvlilebebi

 ganixilo dedamiwis zedapirze mimdinare cvlilebebis mniS-
vneloba cocxali samyarosa da adamianisTvis

 SeZlo xmeleTis reliefis cvlilebaSi bunebrivi movle-
nebisa da adamianis saqmianobis rolze msjeloba
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dedamiwis reliefis formebi66

dedamiwis zedapiri swori da erTgvarovani ar aris. masze 
SeiniSneba amaRlebebi, mosworebuli adgilebi da dablobebi. me-5 
klasSi Tqven iswavleT, rom reliefi dedamiwis zedapiris uswor-
masworobaTa erTobliobaa.

 gaixsene 1: 

rogori Zalebis moqmedebiT icvleba da yalibdeba reli-
efi?

dedamiwis reliefis formebi

xevi xeoba da sxv.mTa qedi vake

 gaixsene 2: 

ra aris mTa? romelia msoflioSi yvelaze didi qedi?

mTebi dedamiwis yvela kontinentze gvxvdeba.  isini gadaWimulia 
erTmaneTis miyolebiT ramdenime aTeuli da aseuli kilometris 
sigrZeze. mTebis aseT jgufs qedi ewodeba.

qedebs Soris CaRrmavebas mTis xeoba ewodeba. saqarTvelo 
mTa-goriani qveyanaa, amitom aq mravali xeoba gvxvdeba: algeTis, 
aragvis, borjomis, darialis, Trusos, pankisis, kodoris, qsnis 
da sxva. 

sur. 1. a) darialis xeoba, b) Trusos xeoba, g) juTas xeoba

a b g
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mTis yvelaze maRal adgils mwvervali hqvia, wvetian mwvervals 
ki _ piki. qedebs Soris SedarebiT Cadablebul adgilebs, rom-
lebic mopirdapire mxareze mdebare adgilebs aerTebs  uRelte-
xili ewodeba. saqarTveloSi gvxvdeba: maruxis, goderZis, rikoTis, 
gomboris, mestiis, yadoris, jvris, mamisonis da sxva uRelte-
xilebi (ix. danarTi).

sur. 2. himalai, ama dablamis piki 
mzis Casvlisas

sur. 3. jvris uReltexili

 gaixsene 3: 

•	 romelia msoflios umaRlesi mwvervali? 
•	 romelia saqarTvelos umaRlesi mwvervali? 

mTebi gansxvavdebian simaRlisa da asakis mixedviT. mTebis si-
maRlis aRsaniSnavad fizikur rukaze gamoiyeneba sxvadasxva to-
nalobis yavisferi. yvelaze maRali mTebi muq yavisfradaa aRniS-
nuli.

mTebi simaRlis mixedviT

maRali
2000 m-ze 

meti
himalai, kavkasioni, pamiri, tian-Sani, 
altai, andebi, kordilierebi da sxva

saSualo
1000 m-dan _ 
2000 m-mde

yirimis mTebi, karpatebi da sxva

dabali
500 m-dan - 
1000 m-mde

uralis mTebi, apalaCebi
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mTebi asakis mixedviT

axalgazrda, naoWa mTebi maRalia da maTi reliefi danawev-
rebulia. maT miekuTvneba: himalai, kavkasioni, alpebi, andebi.

Zveli, loda mTebi SedarebiT dabalia. maT miekuTvneba: ura-
lis mTebi, apalaCebi, skandinaviis mTebi da sxva.

xmeleTis vrcel ubnebs, romlebsac swori an borcviani zeda-
piri aqvs, vake ewodeba.  Tu xmeleTis did ubans swori zedapiri 
aqvs, maSin swori vake warmoiqmneba. ufro xSirad vakis zedapi-
ri borcvebiTaa dafaruli da maSin borcviani vake warmoiqmneba. 
borcviani vakea aRmosavleT evropis vake, sadac gvxvdeba borcve-
bi, xramebi da swori ubnebic.

sur. 4. ukrainis vake teritoria,  
suraTi kosmosidan

sur. 5. mdinare alaznis napirebi

vakeebi zRvis donidan ganlagebis mixedviT

dablobi maRlobi zegani

dablobi zRvis donidan 200 m-mde arsebuli vakea. igi fizikur 
rukaze mwvanedaa gamosaxuli. rac ufro dablaa ganlagebuli 
dablobi zRvis donidan, miT ufro muqi mwvanea igi rukaze. aseTia 
kolxeTis dablobi. zogierTi dablobi zRvis doneze dabla mde-
bareobs. aseTia, magaliTad kaspiispira dablobi, romelic zRvis 
donidan 28m-iT dablaa.
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maRlobi vakea, romelic zRvis donidan 200-500m-mde mdebare-
obs. maRlobs warmoadgens Sua ruseTis maRlobi. igi rukaze Ria 
narinjisfradaa gamosaxuli.

vakes, romelic zRvis donidan 500 m-ze maRla mdebareobs, ze-
gani ewodeba. saqarTveloSi gvxvdeba magaliTad javaxeTis zegani. 
fizikur rukaze zegani Ria yavisfradaa aRniSnuli.

sur. 6. dablobi 
kaxeTSi

sur. 7. bakuriani,  
samcxe-javaxeTi

sur. 8. borjomis 
plato, samcxe-javaxeTi

 aqtivoba 1

msoflio fizikur rukaze moZebne msxvili dablobebi. aRniSne, 
romel kontinentze mdebareobs isini. 

 aqtivoba 2

gamoikvlie da aRwere SenTvis nacnobi garemos  (sofeli, daba, 
qalaqi) reliefi. gadaiRe fotoebi an gaakeTe Canaxatebi, rom-
lebic gamoxatavs reliefis mravalferovnebas da namuSevrebi 
warudgine klass.

 upasuxe

1. ra aris reliefi?
2. CamoTvale reliefis ZiriTadi formebi.
3. romeli nawilebisagan Sedgeba mTa?
4. ra saxis vakeebi arsebobs da riT gansxvavdeba isini erTmane-

Tisagan?
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dedamiwis zedapiris cvlileba67-68

 ifiqre da imsjele 1

gamoTqvi varaudi, SesaZlebelia Tu ara dedamiwaze warmoiSvas 
axali mTebi? ratom fiqrob ase?

reliefi dedamiwis warmoSobis dRidan icvleba da es procesi 
axlac mimdinareobs: erTmaneTs ejaxeba liTosferos filebi da 
warmoiqmneba mTebi, ifrqvevian vulkanebi, mdinareebi da wvimebi 
gamorecxaven mTis qanebs. ramdenime aseuli milioni wlis Semdeg 
dedamiwis reliefi imdenad iqneba Secvlili, Cven rom misi naxva 
SevZloT, namdvilad ver vicnobdiT mSobliur planetas.  

sur. 1

http://www.businessinsider.com/
how-earth-will-look-250-million-
years-map-animation-2017-9

imisTvis, rom ukeT gaecnoT mec ni-
erebis mosazrebas, rogor Seic vle ba 
dedamiwa momavali 250 mln wlis gan-
mavlobaSi, ewvieT bmuls:

dedamiwis zedapiris  cvlilebebi rogorc Sinagani, aseve gare-
gani ZalebiTaa gamowveuli. reliefis cvlilebis Sinagan Zalebs 
miekuTvneba: miwisZvrebi, vulkanis amofrqvevebi, qerqis neli ver-
tikaluri ryevebi.

reliefze moqmedi faqtorebi

Sinagani garegani
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 gaixsene: 

mexuTe klasis masalidan: 

•	 rogor warmoiqmneba mTebi? 
•	 riTaa gamowveuli miwisZvra? 
•	 rogor xdeba vulkanis amofrqveva?

reliefze moqmedi garegani faqtorebia qanebis gamofitva qari-
sa da wvimis moqmedebiT, miwiszeda wylebiT niadagis gadarecxva, 
mdinaris mier kalapotis gaWra, zRvis napiris gamorecxva da sxva. 
reliefze gavlenas axdens agreTve adamianis saqmianobac, ker-
Zod, sabadoebidan wiaRiseulis mopoveba, samrewvelo dabinZure-
ba, gzebisa da sxva komunikaciebis gayvana, sasoflo-sameurneo 
mizniT miwis damuSaveba da sxva.

reliefis gamofitva sxvadasxvagvarad SeiZleba xdebodes. Tum-
ca, rogorc wesi, gamofitvis process erTdroulad ramdenime 
faqtoris moqmedeba ganapirobebs. 

reliefis gamofitva

fizikuri qimiuri organuli

mzis zemoqmedebiT mTis qanebi Tbeba da farTovdeba, xolo Rame 
ki civdeba da ikumSeba. temperaturis meryeobis gamo maTze Cnde-
ba napralebi da bzarebi. napralebSi Cadis wyali, iyineba, farTo-
vdeba da Slis qanebs. am process fizikuri gamofitva ewodeba. 
am dros xdeba mTebis TandaTanobiT daSla. fizikuri gamofitva 
xdeba agreTve udabnoebsa da naxevarudabnoebSi.

sur. 2. zogjer kldeebi da qvebi fizikur gamofitvas ganicdian 
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dedamiwis zedapirze moqmedi Zalebidan, romlebic iwvevs re-
liefis cvlilebas aRsaniSnavia qarisa da wylis moqmedeba. qari 
mniSvnelovan gavlenas axdens reliefze. gansakuTrebiT es Zalian 
kargad Cans udabnoebSi, naxevarudabnoebSi, agreTve utyeo adgi-
lebSi. qars did manZilze gadaaqvs  gamofituli niadagis zedapi-
ri da  gzadagza aqucmcebs mas. ase warmoiqmneba udabnoebSi qviSis 
diunebi da barxanebi. qviSis borcvebs, romelTa simaRle 10-20 
m-ia diunebi ewodeba. udabnoSi qviSis borcvebi naxevarmTvaris 
formas iRebs da maT barxanebs uwodeben. diunebi da barxanebi 
moZravia da maT didi ziani moaqvT. maTi SeCerebis mizniT rgaven 
buCqebsa da xeebs. mcenareTa fesvebi amagrebs qviSas.

sur. 3. atakamas udabno CileSi, 
samxreT amerikaSi

sur. 4. qviSis diunebi da barxanebi 
saharas udabnoSi

qanebis mineraluri Sedgeniloba xSirad icvleba wyalSi gax-
snili nivTierebis zegavleniT, rac maT daSlas iwvevs. am process 
qimiuri gamofitva ewodeba. 

gamofitvas zogjer cocxali organizmebic iwveven. magaliTad, 
zogierTi mcenaris fesvTa sistema Slis da angrevs qanebs. aseT 
zemoqmedebas organuli gamofitva ewodeba.

sur. 5

•	 indoneziaSi mdebare am kirqvis kunZulebis Taviseburi for-
ma  fizikuri, qimiuri da organuli gamofitvis procesebiT 
aris gamowveuli (sur. 5.a).
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•	 etretas carcis kldeebi safrangeTSi, la-manSis sanapirozea 
ganlagebuli. maTSi mravali saintereso mRvimea (sur. 5.b).

•	 zogjer gamofitva mcenaris fesvebiTaa gamowveuli   (sur. 5.g).

reliefis ngrevasa da mis cvlilebebSi didi rols asrulebs mi-
wisqveSa da zedapiruli wylebi. miwisqveSa wylebi recxavs qanebs, 
ris Sedegadac viTardeba mewyeri. mewyeri miwis masebis mowyve-
ta da gadaadgilebaa mTis kalTaze an ferdobze simZimis Zalis 
gavleniT.  igi xSiria mdinareTa xeobis ferdobebze, tbebisa da 
zRvebis sanapirosTan.

sur. 6. mewyeri mTaSi sur. 7. mdinaris dinebiT 
gamowveuli napiris erozia

zedapiruli wylebis moqmedebiT yalibdeba  eroziuli for-
mis reliefi. erozia  wylis nakadis damangreveli zemoqmedebaa 
niadagze da mdinaris kalapotis amgeb qanebze. mdinaris wylebi 
did rols asrulebs xeobis warmoqmnaSi. maTi zemoqmedebiT siRr-
miTi da gverdiTi erozia viTardeba da warmoiqmneba cicabofer-

sur. 8. kanionis kldeebis gasaocari talRiseburi forma arizonaSi, aSS
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dobiani xeobebi _ kanionebi.  mdinareebi did damangrevel muSao-
bas asruleben. isini Wrian viwro da Rrma xeobebs, angreven, Slian 
da recxaven kalapotis amgeb qanebs. erozia damokidebulia wylis 
masaze, dinebis siCqareze da myari masalis raodenobaze. zRvebisa 
da okeaneebis napirebze talRebi angreven da saxes ucvlian sana-
piros. aseT moqmedebas abrazia ewodeba.

dedamiwis zedapirze vakeebi mdinareTa mier gamoriyuli masali-
Taa warmoqmnili. magaliTad, mesopotamiis dablobi mdinareebis 
evfratisa da tigrosis mier gamoriyuli masaliTaa Seqmnili.

 aqtivoba

cda. wylis nakadis simZlavris zemoqmedebiT qviSis zedapiris 
cvlileba. cdisTvis dagWirdeba: qviSa, rezinis mili, onkani.

cdis msvleloba:  ganier minis WurWelSi Cayare qviSa. rezinis 
mili miuerTe onkans.

a. gaxseni onkani odnav da wylis Wavli mimarTe qviSis mimar-
TulebiT. daakvirdi, ras dainaxav? 

b. gaxseni onkani ufro Zlier da axla mZlavri wylis Wavli 
wneviT mimarTe qviSis mimarTulebiT. axla ras SeamCnev?

 ifiqre da imsjele 2

gamoTqvi varaudi Tu ra iwvevs iseT bunebriv movlenebs, ro-
goricaa: miwisZvra, mewyeri, qariSxali, wyaldidoba, gvalva, vul-
kani, moqcevis talRa. xanZari da sxva. ra axlo da Soreuli Sede-
gebi SeiZleba mohyves am bunebriv movlenebs?  

 upasuxe:

1. ramdeni saxis gamofitva arsebobs? 
2. ra aris mewyeri? 
3. ra rols asrulebs qari reliefis cvlilebaSi? 
4. ra zemoqmedebas axdens miwisqveSa wylebi reliefze? 
5. rogor moqmedebs niadagze zedapiruli wylebi? 
6. rogor xdeba kanionebis formireba? 
7. ra aris abrazia? 




