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pirobiTi aRniSvnebi 

da maTi ganmarteba

klimaturi sartylebis mravalferovneba dedamiwaze 

ganapirobebs bunebrivi pirobebis Taviseburebebs. kli-

matzea damokidebuli florisa da faunis mravalfero-

vneba, niadagis tipebis gavrceleba, sasoflo-sameurneo 

saqmianobis ganviTareba. klimatur pirobebs iTvaliswi-

7. klimatis gavlena adamianis saqmianobaze

ra ganapirobebs 
adamianis saqmianobas?

ifiqre

da

ims
je
le

sur. 30 

 kvebis piramidisa (sur. 22) da mocemuli rCevebis mixed-
viT imsjele jansaRi kvebis Sesaxeb.

daimaxsovre!

	sakvebi unda iyos maqsimalurad mra-
valferovani.

	sakvebis miReba unda xdebodes dReSi 
daaxloebiT 4-jer an 5-jer, sasurve-
lia erTsa da imave dros. yoveldRiur 
meniuSi unda Sediodes rZe (araumetes 
erTi Wiqa) da rZis produqtebi.

B	sasurvelia yoveldRe miirTvaT bos-
tneuli da xili.

M	marilis miiReba unda iyos SezRudu-

	

	

	

xorci, Tevzi
   rZe, kvercxi

cximi, zeTi, marili,
      Saqari, tkbileuli

gaazreba

jgufuri eqsperimenti

dakvirveba wvis procesze

mocemuli gaqvs: sanTeli, TefSi, minis Wiqa, asanTi.

msvleloba: 

1. moaTavse sanTeli TefSze da aanTe (sur. 13 a).
2. Semdeg anTebul sanTels daafare carieli minis Wiqa 

(sur. 13 b). 

	aRwere damzerili movlena da gamoitane daskvna.

 ratom Caqra sanTeli? 

 romeli nivTierebaa aucilebeli wvisaTvis? sur. 13 

a

b

gaazreba

1. onkanidan minis WiqaSi Caasxi civi wyali. dadgi magidaze 
ramdenime xniT. daakvirdi Wiqas. ratom Cans wyalSi wvrili 
buStukebi?

2. SeanjRrie Wiqa da kvlav daakvirdi, amodis Tu ara buStu-

kebi wylis zedapirze.

	gamoitane daskvna, romeli nivTierebaa buStu kebSi.

eqsperimentuli davaleba

dakvirveba wyalSi Jangbadis arsebobaze

 Seavse me-4 cxrili da imsjele naxSirorJangisa da Jan g-
badis Tvisebebis Sesaxeb.

nivTiereba
agregatuli 
mdgomareoba

feri
aucilebelia

 sunTqvisaTvis 
xels uwyobs wvas

Jangbadi

naxSirorJangi

sur. 14 

cxr. 4

saSinao davaleba

ilustraciaze mocemul
kiTxvaze pasuxis gacemiT 
winare codnas ukavSireb 
sagakveTilo Temas.

saazrovno kiTxvebisa
da damatebiTi 
informaciis gamoyenebiT 
xels uwyob sagakveTilo 
Temis gagebasa da 
gaazrebas. 

klasSi atareb 
eqsperiments mcire 
jgufTan erTad.

asruleb davalebas
saswavlo Temis 
srulyofilad
aTvisebisaTvis.
werilobiTi 
samuSaoebi Seasrule 
saSinao davalebis 
rveulSi.

saxlSi atareb 
martiv eqsperiments.
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Zvirfaso moswavleebo!

Tqven ukve VI klasSi xarT da agrZelebT bunebismetyvelebis Seswav-

las. bunebismetyveleba erT-erTi saintereso sagania saswavlo sag-

nebs Soris. igi moicavs yvela mecnierul sagans, romelic arsebobs 

bunebis Sesaxeb. Seiswavlis rogorc cocxal, ise aracocxal bunebas. 

adamianebi uZvelesi droidan akvirdebian da Seiswavlian bunebaSi 

mimdinare mov lenebs. Tanamedrove mecnierebisa da teqnikis miRwe-

vebma bevr saidumlos axada farda.

mecnierebi Tanamedrove mZlavri mikroskopebis saSualebiT swavlo-

ben nivTierebis umcires nawilakebs, molekulebsa da atomebs. xolo 

mZlavri teleskopebiT isini akvirdebian Soreuli kosmosis ukidega-

no sivrces.  Tumca aRmosaCeni da Sesaswavli kidev bevria, risTvisac 

aucilebelia skolaSi bejiTi swavla.

amjerad Cven gTavazobT SeiswavloT: rogoria adamianis agebuleba; 

ra unda icodeT, rom SeinarCunoT  janmrTeloba; ratom aris auci-

lebeli dazogoT eleqtroenergia, sasmeli wyali da sxva bunebrivi 

energiis wyaroebi; ra mniSvneloba aqvs nivTierebebis Seswavlas; ro-

gor aris siTbo da sinaTle ganawilebuli dedamiwaze da ra mniSvne-

loba aqvs mas cocxali samyarosaTvis; ra gavlenas axdens bunebrivi  

movlenebi da adamiani reliefis cvlilebaze. 

yvelafer amas Tqven SeiswavliT, Tu yuradRebiT waikiTxavT saxel-

mZRvanelos da SeasrulebT masSi mocemul saSinao davalebebsa da 

martiv eqsperimentebs.  

yuradRebiT gaecaniT saxelmZRvanelos me-5 gverdze mocemul piro-

biT aRniSvnebs da gaiTvaliswineT isini gakveTilebis momzadebisas.   

gisurvebT warmatebebs!

Sesavali
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Tavi adamiani

	adamianis organizmisa da organoTa sistemebis agebu-
lebas;

	organoebis urTierTganlagebas adamianis organizmSi;

	rogor aris sxvadasxva organoTa sistemebi funqcie-
biT erTmaneTTan dakavSirebuli;

	adamianis organizmSi organoTa SeTanxmebul moqme-
debas.

Seiswavli:

	amoicno adamianis calkeuli organo TvalsaCi  - 
n o  ebaze;

	aRmoaCino Sesabamisoba organoebsa da maT fun-
qciebs Soris;

	arsebiTi Tvisebebis mixedviT Seadaro adamianis 
guli  wylis tumbos, xolo ConCxi – saxlis karkass; 

	msjelobas organoebis gamarTuli muSaobis mniSvne-
lobaze adamianis janmrTelobis SesanarCu neblad.

SeZleb da daeuflebi:
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1. sunTqva

ratom uwodeben tyeebs 
planetis filtvebs?

ifiqre

da

imsjele

adamianis organizmi organoebisgan Sedgeba. magali-

Tad: guli, filtvebi, RviZli, kuWi – adamianis Sinagani 

organoebia, cxviri, yurebi, Tvalebi ki – garegani.

erToblivad momuSave organoebi sxeulSi organo-

Ta sistemebs qmnis. cxviri, traqea, bronqebi, filtvebi 

sunTqvis sistemas warmoadgens; piri, saylapavi, kuWi da 

nawlavebi – saWmlis momnelebeli sistemaa.

adamianis sicocxlisaTvis aucilebelia Jangbadi. 

JangbadiT mdidari haeri pirisa da cxviris gavliT ga-

dadis sasunTq milSi – traqeaSi, iqidan ki bronqebSi da 

Semdeg filtvebSi (sur. 2). 

sur. 1 

sur. 2. sunTqvis sistema

cxviris Rru

traqea

bronqebi

filtvebi

filtvis buStukebi

sisxlZarRvebi

kapilarebi
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adamianis filtvebi Sedgeba didi raodenobiT fil-

tvis buStukebisagan (sur. 3). filtvis buStukebi Zalian 

pataraa. maT Txeli kedlebi aqvT. buStukebi dafarulia 

uwvrilesi sisxlZarRvebiT, romlebsac kapilarebi ewo-

deba. CasunTquli haeridan Jangbadi filtvis buStuke-

bis sisxlZarRvebis Txeli kedlebis gavliT sisxlSi ga-

dadis. ZarRvebiT sisxli mTel sxeulSi miedineba. 

sisxls miaqvs Jangbadi sxeulis yvela organoSi. Jang-

badi organoebSi gamoiyeneba nivTierebebis `dasawvavad~. 

am dros warmoiqmneba naxSirorJangi da gamoTavisufl-

deba energia. gamoTavisuflebuli energia xmardeba or-

ganizmSi sxvadasxva sasicocxlo process: kvebas, moZ-

raobas, gamoyofas da sxva. wvis Sedegad warmoqmnili 

naxSirorJangi kapilarebis Txeli kedliT gadadis fil-

tvis buStukebSi, iqidan bronqebis, traqeis, cxviris an 

piris Rrus gavliT gamoiyofa gareT.

sunTqvis procesis normaluri warmarTvisaTvis 

aucilebelia sasunTqi gzebis dacva infeqciisgan, mik-

roorganizmebisagan, romelic didi raodenobiTaa Cvens 

garSemo. amisaTvis aucilebelia oTaxis xSirad ganiave-

ba, sufTa haerze seirnoba da TamaSi.

saSinao davaleba

1. me-4 suraTis mixedviT imsjele, ra gzas gaivlis Jangbadi 
garemodan filtvebis buStukebamde. miuTiTe cifrebiT 
aRniSnuli organoebis Sesabamisi dasaxeleba. 

2. sqemis mixedviT imsjele, adamianis garda romeli cocxa-
li organizmebi sunTqaven.

● azrobrivad TanmimdevrobiT daalage sunTqvis organoe-
bi – a) CasunTqvisas da b) amosunTqvisas.

1

2

34

sur. 4 

sokoebi
zogierTi

mikroorganizmi

mcenareebicxovelebi adamiani

cocxali organizmebis 
mTavari Tviseba

sunTqva

sur. 3.  filtvis 
buStukebi

traqea filtvebi bronqebi cxviri

gaazreba
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2. guli da sisxlZarRvebi

sisxli adamianis organizmis ZarRvebSi ganuwyvetliv 

moZraobs. guli sisxlis mamoZravebeli organoa. sisxlis 

saSualebiT xdeba sakvebisa da Jangbadis miwodeba yvela 

organosTvis. 

adamianis mier CasunTquli haeridan Jangbadi sis-

xlSi gadadis. JangbadiT mdidari sisxli adamianis yvela 

organos gulis saSualebiT miewodeba.

adamianis organizmSi sami saxis sisxlZarRvia: ar-

teriebi, venebi da kapilarebi. me-6 suraTze cisferi 

feriT gamosaxulia venebi, wiTeli feriT ki – arterie-

bi. zogi sisxlZarRvi msxvilia, zogi – wvrili. arteriebi 

iseTi sisxlZRvebia, romlebsac sqeli kedlebi aqvT. ar-

teriebi wvril-wvril kapilarebad ganStovdebian. kapi-

larebis kedlebi Zalian Txelia. Txeli kedlebis saSua-

lebiT Jangbadi advilad miewodeba nebismier organos. 

sisxlZarRvebi da guli monawileobas iReben sakvebi niv-

Tierebebis transportirebaSic. saWmlis momnelebel 

sistemaSi, kerZod nawlavebSi, sabolood gadamuSave-

buli sakvebi nivTierebebi kapilarebis Txel kedlebs 

gaiv lis, moxvdeba sisxlSi, iqidan gulSi. gulidan ki or-

ganoebSi gadanawildeba. 

guli Sedgeba gansakuTrebuli kunTis – gulis kun-

Tisgan. igi arasodes iRleba, feTqavs dRisiTac da Rami-

Tac. gulis SekumSvisas sisxli gulidan arteriebSi ga-

dadis. gulis kunTis modunebisas venebiT sisxli gulSi 

Caedineba. gulis muSaoba SeiZleba SevadaroT tumbos 

muSaobas. rogorc tumbo gadatumbavs wyals, gulic ase-

ve `gadatumbavs~ sisxls ZarRvebSi. ZarRvebSi sisxlis 

ratom ismis guliscema?

sur. 6. sisxlis 
mimoqcevis sistema

sur. 5. guli da sisxlZarRvebi
arteriebi

venebi

ifiqre

da

imsjele
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dineba SeiZleba SevadaroT datotvil mdinareSi wylis 

dinebas. 

guli SekumSvisas da modunebisas asrulebs rxeviT 

moZraobas. radgan yvela  sxeuli rxevis dros gamoscems 

bgeras, amitomac ismis guliscemis xma. SekumSvisas gu-

lidan sisxlZarRvebSi sisxlis garkveuli raodenoba ga-

dadis. am dros ZarRvebis kedeli irxeva (sur. 7). gulidan 

erTi ulufa sisxlis gadasvlas gulis erTi SekumSva See-

sabameba. pulsi Cveni guliscemis sixSiris maCvenebelia. 

sxvadasxva situaciaSi adamianis pulsis sixSire gansxva-

vebulia.

janmrTeli adamianis guliscema erTi wuTis ganmav-

lobaSi 70-80-ia. fizikuri varjiSis dros es ricxvi 

SeiZleba gaormagdes. navarjiSevi adamianis guli Sekum-

Svisas met sisxls gadaisvris sisxlZarRvebSi. varjiSis 

dros sisxlis mimoqceva umjobesdeba. organizmi ukeT 

maragdeba JangbadiTa da sakvebiT.

pulsis gazomvis sxvadasxva meTodi arsebobs. yvela-

ze martivia pulsis majaze gazomva. pulsi aseve isinjeba 

kiserze da safeTqlis midamoebSi, yvelgan, sadac arte-

riebi kanTan axlosaa.

jgufuri eqsperimenti

dakvirveba guliscemis sixSireze

dro 
(wT)

guliscemis 
sixSire

cxr. 1

mocemuli gaqvs:  drois sazomi xelsawyo.

msvleloba: 
1. daTvale Seni pulsis sixSire erTi wuTis ganmavlobaSi 

da Seadare Seni megobrebis pulsis sixSires. 
2. gazome pulsis sixSire erTi wuTis ganmavlobaSi 5-jer 

Cabuqnis Semdeg. monacemebi Seitane cxrilSi.
3. Seadare Sen mier gazomili sixSireebi erTmaneTs. ga-

moitane daskvna, ratom moimata guliscemis sixSirem 
fizikuri aqtiurobis Sedegad. 

●	 cxrilis mixedviT daajgufe adamianis organoebi: 
traqea, guli, filtvi, arteriebi, venebi,  kapila-
rebi, cxviri, bronqebi. 

sasunTqi
sistema

gul-sisxlZarRvTa
sistema

cxr. 2

sur. 7. pulsis gasinjva 

gaazreba

saSinao davaleba
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3. saWmlis moneleba

ratom unda vReWoT 
sakvebi nela da didxans?

RviZli kuWi

saylapavi mili

wvrili nawlavi

msxvili nawlavi

swori nawlavi

naRvlis buSti

piris Rru

xaxa

sur. 9. saWmlis momnelebeli sistema sur. 10. ena

sur. 8 

mware

mariliani

tkbili

mJave

tkbili
da mware

organoebi erToblivad moqmedeben. kuWi saWmlis 

momnelebeli organoTa sistemis nawilia. misi saSuale-

biT xdeba saWmlis moneleba. saWmlis monelebaSi sxva 

mravali organoc monawileobs.

saWmlis moneleba iwyeba piris Rrudan. ena monawi-

leobas iRebs sakvebis monelebaSi. piris RruSi xdeba 

sakvebis daqucmaceba. nerwyvi gamomuSavdeba sanerwyve 

jirkvlebSi (sur. 9). daqucmacebuli sakvebi nerwyviT 

sveldeba da fafis saxes iRebs. aseTi sakvebs ena mimar-

Tavs saylapavi milisken. me-10 suraTze gamosaxulia enis 

sxvadasxva ubani, romlis mixedviT adamiani adgens sakve-

bis gemos.
sanerwyve

jirkvlebi

Wia nawlavi

ifiqre

da

imsjele
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piris Rrudan sakvebi gadadis xaxaSi, xaxidan – sayla-

pav milSi. saylapavidan sakvebi kuWSi gadadis. kuWSi sak-

vebs ereva momnelebeli wveni. kuWidan sakvebi gadainac-

vlebs Tormetgoja  nawlavSi. Tormetgoja nawlavTan 

dakavSirebulia naRvlis buStisa da kuWqveSa jirkvlis 

sadinarebi. 

nawlavis sigrZe bevrad aRemateba adamianis simaRles. 

igi daaxloebiT 8 metria (sur. 11). fafadqceuli sakve-

bidan saWiro nivTierebebi nawlavis sisxlZarRvebis Txe-

li kedliT gadadis sisxlSi da sisxliT sxeulis yvela 

nawils miewodeba. es nivTierebebi adamians zrdisTvis, 

sxeulis temperaturis SenarCunebisa da moZraobisTvis 

Wirdeba.

sakvebi fafis narCenebisagan warmoiqmneba masa, rome-

lic swori nawlavidan gareT gamoiyofa. 

monelebisaTvis aucilebelia piris RruSi kbile-

biT sakvebis kargad daReWva. swrafad kvebis dros sak-

vebs kargad ar vReWavT da kuWSi xvdeba meqanikurad dau-

muSavebeli da nerwyviT gauJRenTavi lukmebi. amitom 

swrafad kveba kuW-nawlavis daavadebis mizezi xdeba. igi 

aferxebs sakvebis monelebas. saWmlis monelebas daax-

loebiT 6 saaTi sWirdeba.

1. me-11 suraTze sqematurad gamosaxulia saWmlis mom-
nelebeli sistemis saerTo sigrZe. daadgine wvrili da 
msxvili nawlavebis zomebi.  

2. me-12 suraTis mixedviT imsjele sakvebis `mogzaurobis~ 
Sesaxeb saWmlis momnelebel sistemaSi. miuTiTe cifre-
biT aRniSnuli organoebis Sesabamisi dasaxeleba.  

● azrobrivad Tamnmimdevrulad daalage sakvebis `mog-

zauroba~ saWmlis momnelebel sistemaSi.

piris Rruwvrili
nawlavi

kuWi

msxvili
nawlavi

swori
nawlavi

saylapavi
milixaxa sur. 12 

sur. 11. nawlavis sigrZe

300 sm

250

200

150

100

50

0

wvrili
 nawlavi

msxvili
 nawlavi

kuWi

3

5

4

1

2

6

swori
 nawlavi

gaazreba

saSinao davaleba
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4. COonCxi da kunTebi

ratom aris ConCxi 
organizmis sayrdeni?

ConCxi adamianis sxeulis erT-erTi mTavari nawilia. 

ConCxis gareSe adamiani ver SeZlebda moZraobas. magali-

Tad siaruls, weras da sxva moqmedebis Sesrulebas. am-

denad ConCxi (sur. 14) adamianis sayrdeni organoa. ada-

mianis ConCxi SeiZleba Senobis karkass SevadaroT. iseve 

rogorc Seno bas erTianobaSi kravs karkasi (sur. 15), ase-

ve ConCxi mTli anobaSi kravs adamianis sxeuls.

ConCxi Sedgeba erTmaneTTan dakavSirebuli Zvlebi-

sagan. Zvlebi gansxvavebuli zomisa da formisaa. Zvlebis 

simtkices sxva faqtorebTan erTad maTi milisebri for-

mac ganapirobebs.

adamianis zeda da qveda kidurebis Zvlebi miliseb-

ri formisaa. siarulis dros adamianis sxeulis simZime 

qveda kidurebs awveba. amitom fexis Zvlebi sxva Zvlebze 

didia. qveda kidurebis zemoT brtyeli Zvlebia ganlage-

buli (menjis Zvali). menjis Zvals Tasis forma aqvs. igi 

Sinagani organoebis sayrdenia.

Zvlebis SeerTeba sxvadasxvagvaria – moZravi, naxev-

radmoZravi da uZravi. kidurebis ConCxi ramdenime Zvlis-

gan Sedgeba. isini erTmaneTTan moZravad arian dakavSi-

rebuli. rom ara Zvlebis moZravi SeerTeba (saxsari), 

kidurebis moZraoba SeizRudeboda. xerxemalSi malebi 

naxevradmoZravad (xrtilebiT) arian dakavSirebuli. 

xerxemali adamianis sayrden- mamoZravebel sistemaSi 

mTavar rols asrulebs.

mozardis xerxemali bolomde ar aris Camoyali-

bebuli. amitom aucilebelia mozardma icodes swori 

jdoma da siaruli. roca adamiani zis an dgas, sxeulis 

sur. 14.  Zvlebis 
ganlageba ConCxSi

sur. 13  

Tavis
qala

qveda 
kidurebi

neknebi

zeda 
kidurebi

xerxemali

menjis 
Zvali

ifiqre

da

imsjele

sur. 15.  saxlis karkasi
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●	 daiTvale Zvlebis raodenoba xelis neka da cera TiTze. 
Seadare isini erTmaneTs. gamoitane daskvna, ratom aqvs 
cera TiTs erTi sax sari.

●	 me-20 suraTis mixedviT 
imsjele, romeli moswav-
lis xerxemali daziandeba 
araswori jdomis Sedegad. 
pasuxi daasabuTe.

sur. 17

normaluri
terfi

brtyeli
terfi

sur. 20 

sur. 16. 

xerxemali gamrudebuli 
xerxemali

a b

sur. 18. kunTi amoZravebs Zvals

a b

ganivzoliani 

kunTi

sur. 19. kuWi agebulia 
gluvi kunTisgan

gaazreba

saSinao davaleba

simZime xerxemals awveba, gansakuTrebiT welis midamo-

Si; yvelaze naklebad – zurgze wolisas, am dros xerxe-

mali isvenebs. araswori dgomis an jdomis dros simZime 

xerxemalze araTanabrad nawildeba. es ki xerxemlis gam-

rudebas iwvevs (sur. 16). mozardebSi xerxemlis gamrude-

bas iwvevs rogorc araswori jdoma, aseve mZime tvirTis 

tareba. xerxemlis sworad Camoyalibebaze aseve uaryo-

fiT gavlenas axdens brtyelterfianoba (sur. 17). 

Zvlebi Sinagani organoebis dacviT funqciasac as-

rulebs. magaliTad, qala Tavis tvins icavs travmuli 

dazianebisagan, xerxemali icavs zurgis tvins, neknebi – 

filtvebsa da guls.

Zvlebs kunTebis gareSe moZraoba ar SeuZliaT. kun-

Tebi damagrebulia Zvlebze da maTi SekumSvis Sede-

gad Zvals SeuZlia moZraoba (sur. 18 a, b). kunTebi aseve 

uzrunvelyofs adamianis vertikaluri mdgomareobis 

SenarCunebas. ConCxis kunTebs ganivzoliani kunTebi 

hqvia. ConCxis kunTebis SekumSva adamianis nebazea damo-

kidebuli. Sinagani organoebis kedlebi agebulia gluvi 

kunTebisagan (sur. 19). gluvi kunTebis SekumSva adamia-

nis nebaze ar aris damokidebuli.
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5. organoTa SeTanxmebuli moqmedeba

organoebi, romlebisganac Sedgeba adamianis orga-

nizmi, qmnian organoTa sistemas. adamians 10-ze meti 

aseTi sistema gaaCnia, magaliTad: gul-sisxlZar RvTa, 

sasunTqi, nervuli, saWmlis momnelebeli, sayrden- 

mamoZravebeli, gamomyofi da a. S. TiToeul sistemaSi 

Semavali organoebi da organoTa sistemebi erTmaneTTan 

SeTanxmebulad muSaoben.

fizikuri datvirTvis dros (sur. 22) sunTqvisa da 

gul-sisxlZarRvTa sistema SeTanxmebulad moqmedebs. 

magaliTad, sirbilis dros guliscema Cqardeba da sunT-

qva xSirdeba, radgan muSaobisTvis kunTebs meti Jangbadi 

da sakvebi esaWiroeba. guli ufro swrafad iwyebs Sekum-

Svas Jangbadis swrafad miwodebis mizniT, xolo sisxlSi 

Jangbadis raodenoba matulobs sunTqvis gaxSirebis Se-

degad.

Tu organoTa sistemaSi romelime organo daziande-

ba, maSin organoTa sistema da mTlianad organizmi ga-

marTulad ver imuSavebs da safrTxe Seeqmneba adamianis 

janmrTelobas. magaliTad, filtvis dazianebis gamo Se-

ferxdeba Jangbadis sisxlSi gadasvla; gulis gaumarTavi 

muSaoba sisxlis moZraobas SezRudavs. Tu saWmlis mom-

nelebeli sistema dazianda, sakvebis martiv nivTierebe-

bamde daSla ar moxdeba. sayrden-mamoZravebeli sistemis 

dazianebisas moZraoba SeizRudeba.

zogjer SeiZleba organo daziandes da moxdes misi xe-

lovnuri organoTi Canacvleba (sur. 23). magaliTad, da-

zianebuli kbilis amoRebis Sedegad adamiani piris Rru-

Si srulfasovnad ver aqucmacebs sakvebs, rac aferxebs 

sakvebis gadamuSavebis process. 

ratom aris aucilebeli 
gul-sisxlZarRvTa da 

sunTqvis sistemebis 
SeTanxmebuli muSaoba?

sur. 21.  guli da filtvebi

sur. 23. kbilis aRdgena

sur. 22

ifiqre

da

imsjele
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organoebis SeTanxmebul muSaobas nervuli sis-

tema akontrolebs. nervuli sistema Sedgeba Tavisa da 

zurgis tvinisagan da maTgan gamomavali nervebisagan 

(sur. 24).

organoebis srulfasovani muSaobisTvis aucilebe-

lia organizmidan gamoiyos mavne nivTierebebi, aseTi 

nivTierebebis raodenobis momateba iwvevs organizmis 

mowamvlas. magaliTad, organizmidan Sardis gamoyofiT 

xdeba zedmeti siTxis, marilebisa da sxva mavne nivTie-

rebebis gamodevna. gamomyofi sistema Sedgeba Tirkme-

lebisa da Sardis buStisagan (sur. 25). Tirkmeli sisxls 

mavne nivTierebebisgan filtravs da wmends (sur. 26). mav-

ne nivTierebebi zedmet siTxesTan erTaAd Sardis buStSi 

grovdeba, Semdeg ki gareT gamoiyofa. gafiltruli sisx-

li organizms ubrundeba; es ki organizmSi organoebis 

muSaobisTvis aucilebel pirobas qmnis. 

organoTa sistemebi aqtiurad muSaoben dRis ganmav-

lobaSi. Rame maTi moqmedeba Senelebulia. Zili exmareba 

organizms aRidginos sasicocxlo Zalebi. aseve aucile-

belia dasveneba muSaobis Semdeg.

1. imsjele, ratom iwvevs gulis gaxSirebuli SekumSva organiz-
mis JangbadiT ukeT momaragebas.

2. imsjele, rogor imoqmedebs filtvebis dazianeba sxva or-
ganoebis muSaobaze.

●	 azrobrivad sworad daalage gamomyof sistemaSi mavne nivTie-
rebebis gamoyofis Tanmimdevroba. 

sur. 25.  gamomyofi sistema

Tirkmeli

SardsawveTi

Sardis buSti

Tirkmeli

SardsawveTi

SardsawveTi

sisxli mavne 

nivTierebebiT

sisxli mavne 

nivTierebebis gareSe

sur. 26.  sisxlis 
gafiltvra TirkmelSi

Sardis buSti SardsawveTiTirkmeli

Tavis tvini

zurgis tvini

nervebi

sur. 24.  nervuli sistema

gaazreba

saSinao davaleba
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6. Semajamebeli gakveTili

1. sqemis mixedviT imsjele adamianis organoTa sistemebze.

saWmlis momnelebeli
sistema

sayrden-mamoZravebeli 
sistema

sunTqvis 
sistema

gul-sisxl- 
ZarRvTa sistema

nervuli
sistema

gamomyofi
sistema

adamianis organizmi

2. 27-e suraTis mixedviT imsjele romel mdgomareobaSi 
aqvs swori datvirTva xerxemals?

1 2 3 4

5 6 7 8

9 10 11

12 13

14

sur. 27
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5. isrebis gamoyenebiT azrobrivad daukavSire organoTa 
sistema masSi Semaval organoebs.

4. 29-e suraTis mixedviT imsjele  da 
aRwere Sinagani organoebi da maTi ad-
gili organizmSi. miuTiTe cifrebiT 
aRniSnuli organoebis Sesabamisi dasa-
xelebebi.

ena
cxviri

arteria

filtvi

kunTi

bronqebi

xerxemali

gul-sisxlZarRvTa sistema

saWmlis momnelebeli sistema

sayrden-mamoZravebeli sistema

sunTqvis sistema

saylapavi 

nawlavi 

guli

3. suraTis mixedviT (sur. 28) imsjele adamianis organoTa 
sistemebis Sesaxeb. aRwere TiToeuli sistema – masSi Se-
mavali organoebi da daniSnuleba.

1

6

7

9

2

5

3

1 2 3 4

4

8

sur. 28

sur. 29

5
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	adamianis sxeuli Sedgeba calkeuli organoebisagan. orga-
noebi qmnian organoTa sistemebs. 

	Zvlebi da kunTebi erTad qmnian sayrden-mamoZravebel siste-
mas, guli da sisxlZarRvebi – gul-sisxlZarRvTa sistemas. 
aseve arsebobs saWmlis momnelebeli, sunTqvis, gamomyofi, 
nervuli sistemebi.

	sunTqvis dros CasunTquli haeridan Jangbadi filtvebis 
saSualebiT xvdeba sisxlSi.

	sisxli amaragebs organizms JangbadiTA da sakvebi nivTiere-
bebiT. sisxlis moZraobas sisxlZarRvebSi ganapirobebs guli.

	kuWisa da nawlavebis daniSnulebaa miRebuli sakvebis gada-
muSaveba da SeTviseba (Sewova). 

	ConCxi da kunTebi emsaxureba sxeulis moZraobas da qmni s 
mTliani  organizmis sayrdens. 

	TirkmelebiT sisxli ifiltreba da mavne nivTierebebisgan 
iwmindeba.

	organoebi da organoTa sistemebi SeTanxmebulad moqmedeben.

	organoebis gamarTuli muSaoba uzrunvelyofs adamianis jan-
mrTelobas.

I Tavis mokle daskvnebi:
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Tavi

adamiani da

janmrTeloba

	daavadebis gamomwvevi mikroorganizmebisagan dac vis 
wesebs;

	janmrTelobaze uaryofiTad moqmed faqtorebs;

	jansaRi kvebis mniSvnelobas adamianis janmrTelobisTvis;

	sakvebi produqtebis Senaxvis wesebs;

	pirveladi samedicino daxmarebis elementarul wesebs.

Seiswavli:

	elementaruli wesebis gamoyenebas  daavadebis gamomwvevi 
mikroorganizmebisagan Tavis dasacavad;

	daasaxelo adamianis janmrTelobaze uaryofiTad moqme-
di faqtorebi;

	gaiazro xmauris, arajansaRi kvebis, nikotinis da nar-
kotikis, dabinZurebuli garemos uaryofiTi moqmedeba  
adami anis janmrTelobaze;

	 Ggaacnobiero fizikuri aqtivobis mniSvneloba jan mrTe-
lo bisaTvis;

	Seadgino kvebis dabalansebuli racioni (sakvebis ulufa, 
CamonaTvali) da daasabuTo TiToeuli sakvebis mniSvne-
loba adamianis janmrTelobisTvis;

	 Ddaadgino sakvebi produqtis etiketis (produqtze dak-
ruli safabriko an savaWro niSani) mixedviT misi vargisia-
noba da Senaxvis wesi;

	 Ggamoiyeno pirveladi samedicino daxmarebis elementaru-
li wesebi;

	msjelobas gadamdebi daavadebebis Tavidan acilebisa da 
prevenciis (dacviTi, winaswar misaRebi zomebis) Sesaxeb;

	gamoicno zogierTi gadamdebi daavadeba maTi simpto mebis 
(damaxasiaTebeli  garegani niSnis) mixedviT;

	msjelobas mzis dakvris, sxeulis gadaxurebisa da gada-
ciebis Tavidan acilebis saSualebebze.

SeZleb da daeuflebi:
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dedamiwaze daavadebaTa ricxvi mkveTrad Semcirda, 

rodesac kacobriobam xelis dabana iswavla. adamianebis-

Tvis dResac aqtualuria devizi: sufTa xelebi jan-

mrTelobis sawindaria! kuW-nawlavis infeqciuri daava-

debebis umetesi nawili WuWyiani xelebiT gadadis. DxSirad 

xeldaubaneli daavadebuli adamianebi xels ar Tmeven, 

exebian raime nivTebs, magaliTad – karis saxelurs, Cam-

rTvels, Wiqas, TefSs da sxva. maT am dros gadaaqvT da-

avadebis gamomwvevi mikroorganizmebi da janmrTeli 

adamianis aseT nivTebTan Sexeba maT dasneulebas iwvevs 

(sur. 2).

mikrobebi Zalian patara erTujrediani organizme-

bia. maTi danaxva mxolod mikroskopiT aris SesaZlebeli 

(sur. 3). mikrobebs miekuTvneba baqteriebi da virusebi. 

isini TvaliT uxilavni arian. zogierTi maTganis danax va 

Cveulebrivi mikroskopiTac ki SeuZlebelia.

adamianis organizmSi moxvedrili mavne mikroor-

ganizmebi sxvadasxva daavadebebs iwvevs. 

Dsxeulis dabana aucilebelia sistematurad. dauba-

neli kanis naoWebSi WuWyTan erTad ibudebs daavadebis 

gamomwvevi baqte riebi da sxva mikrobebi. Tumca eqimebi 

gvirCeven, rom sxeulis sapniT sistematuri dabana iw-

vevs kanis damcavi fenis dazianebas. amitom sasurvelia 

xSirad miiRoT Sxapi sapnis gareSe.

daubaneli xelebiT TvalebTan SexebiT baqteriebi 

xelidan Tvalze gadadian da iwveven Tvalis sxvadasxva 

daavadebas, romelic gadamdebia (sur. 4).

sur. 1

ratom ibanen qirurgebi 
xels Ooperaciis 
win didxans da 

saguldagulod?

ifiqre

da

imsjele

1. sisufTave da janmrTeloba

sur. 3. mikroorganizmebi

sur. 2

sur. 4. Tvalis anTeba
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 mocemuli rCevebis mixedviT imsjele piradi higienis 
dacvis Sesaxeb.

 moiZie informacia Temaze: `Seni janmrTeloba Sens xel-
Sia~.  Caatare prezentacia savaraudo gegmis mixedviT: 
1. sakuTari higienis dacva. 
2. eqimTan drouli viziti (saWiroebis SemTxvevaSi).
3. Tavdacva baqteriebisa da virusebisagan.

piris RruSi, iseve rogorc adamianis sxva organoeb- 

Si, didi raodenobis daavadebis gamomwvevi baqteria bu-

dobs. isini saWmlis narCenebiT sazrdooben (sur. 5). ami-

tom aucilebelia Wamis Semdeg pirSi wylis gamovleba. 

daavadebuli kbilebi sxvadasxva baqteriis uSre-

ti wyaroa. drouli mkurnaloba kbilsac gamoajanmrTe-

lebs da baqteriebic moispoba.

daimaxsovre!

 daibane xelebi dRis ganmavlobaSi 

sistematurad.

xelis dabanis wesi:

 gaaRe wylis onkani da daibane xelebi 
sapniT! 

 gadaavle onkanis saxelurs sapniani 
wyali! K

 kvlav daibane xelebi sapniT da dakete 
onkani!

	daibane xelebi Wamis win.

	daibane xelebi tualetidan gamosvlis 
Semdeg.

	daibane xelebi fulTan Sexebis Semdeg.

	xelis sawmendi pirsaxoci unda iyos 
mSrali da aucilebelia misi xSi rad 
gamocvla. 

	sasurvelia, sasapne iseTi iyos, rom 

saponi dabanidan dabanamde Srebodes.

	Wamis dros sasurvelia isargeblo 
mxolod Seni WurWliT.

	ar dalio wyali sxvisi danalevi 
Wiqidan.

	Tvalyuri adevne Seni tansacmlis si-
sufTaves.

	ar gamoiyeno erTi da igive tansacme-
li skolaSi, quCaSi da saxlSi.

	ar aiRo wigni WuWyiani xelebiT.

	yovelTvis Tan gqondes sufTa cxvir-
saxoci an erTjeradi xelsaxoci.

	gaixexe kbilebi sami wuTis ganmav-

lobaSi yovel di liT da saRamos. 

	Wamis Semdeg piris RruSi gamoivle 

wyali.

	 ar gamoiyeno sxvisi savarc xeli.

	 daibane fexebi yovel saRamos, dawo-

lis win.

sur. 5. dazianebuli kbili

gaazreba

saSinao davaleba
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2. v a q c i n a c i a

Yyovel cocxal organizms aqvs unari, winaaRmdegoba 

gauwios ama Tu im infeqciur daavadebas. aseT unars imu-

niteti hqvia. imisaTvis, rom adamianebi ar daavad dnen 

infeqciuri daavadebiT, imunitetis gasaZliereblad, 

eqimebi atareben acras, anu vaqcinacias. zogierTi daa-

vadebis acris gareSe `moxdis~ Semdeg, adamianebs buneb-

rivi imuniteti gamoumuSavdebaT. amitom wiTela, Cut-

yvavila, yivanaxvela da sxv. e.w. `batonebi~, sicocxleSi 

erTxel emarTebaT. acris Sedegad ki, aseTi gadamdebi 

daavadebebiT adamianebi aRar sneuldebian.

bevri daavadebis gamomwvevi virusi saqarTveloSi ac-

rebis Sedegad aRar gvxdeba. im qveynebSi, sadac acrebs 

ar atareben, infeqciuri daavadebebi, gansakuTrebiT 

bavSvebs, xSirad emarTebaT, magaliTad – tuberkulozi. 

es daavadeba saSiSia, amitom axalSobils samSobiaroSive 

ukeTeben BCG acras. sasurvelia, yvela bavSvs Cautardes 

Sesabamisi acra (sur. 7). amiT maTi janmrTeloba daculi 

iqneba.

Ggripi erT-erTi veragi virusuli daavadebaa, ro-

melmac bevri adamianis sicocxle Seiwira. gamojanmrTe-

lebis Semdeg adamians araviTari garantia ar gaaCnia, rom 

gripi xelaxla ar daemarTeba. imunitetis xelovnurad 

gamomuSavebisaTvis adamianis organizmSi xelovnurad 

SehyavT dasustebuli virusi. Aam dros avadmyofoba mim-

dinareobs msubuqad da garkveuli drois ganmavlobaSi 

adamians umuSavdeba imuniteti gripis mimarT.

gripis drouli mkurnaloba Tu ar moxdeba, maSin 

avadmyofobas SeiZleba garTulebebic mohyves (sur. 8).

gripis virusisagan Tavis dasacavad sasurvelia 

moeridoT daavadebul adamianTan kontaqts pirbadis 

gareSe. Ppirbade icavs sasunTq gzebs virusisagan. xSi-

ratom iyeneben 
pirbades eqimebi?

sur. 6

sur. 8. gripis simptomebi

sicxe

sisuste
xvela

cxviridan 
gamonadeni 
da cxviriT 
sunTqvis 
gaZneleba.
yelis 
tkivili

Tavis 
tkivili

kunTebis 
tkivili

gulis 
reva

sur. 7. bavSvs utareben 
acras

ifiqre

da

imsjele
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rad unda ganiavdes oTaxi. Aavadmyofma unda miiRos didi 

raodenobiT siTxe. 

bavSvebSi gavrcelebul virusul daavadebebs miekuT-

vneba yivanaxvela, ybayura, wiTela, Cutyvavila (sur. 9). 

TiToeuli es daavadeba gansxvavebulad mimdinareobs. Y

yivanaxvela mozards adreul asakSi emarTeba. misTvis 

damaxasiaTebelia Zlieri xvela. Ddaavadeba iwyeba saerTo 

sisustiT, SeuZlod yofniT da xSirad xmis CaxleCviT. igi 

5-7 dRis ganmavlobaSi mimdinareobs. 

wiTela advilad gadamdebi mwvave infeqciuri daava-

debaa. xasiaTdeba maRali temperaturiTa da piris Rrusa 

da zemo sasunTqi gzebis anTebiT, wiTelas virusi gare-

moSi gamoiyofa daavadebuli adamianis lorwoTi xveli-

sa da ceminebis dros. wiTelasaTvis damaxasiaTebelia 

gamonayari (sur.10). romelic daavadebis me-4 dRes iwye-

ba. Tavdapirvelad gamonayari vrceldeba saxis kanze da 

yurebis ukan, Semdeg ki mTel sxeulze. gamonayari Sedge-

ba muqi vardisferi, zedapiridan amoweuli mrgvali la-

qebisgan. 

dResdReobiT vaqcinaciis gamo yivanaxveliT, ybayu-

riT, wiTelaTi da CutyvaviliT daavdebuli bavSvebis 

raodenoba Semcirebulia.

1. me-8 suraTis mixedviT imsjele gripis maxasiaTebeli 
simptomebisa da gavrcelebis Sesaxeb.

2. 1-li cxrilis mixedviT imsjele bavSvebSi infeqciuri  
daavadebebis maxasiaTebeli simptomebisa da gavrcele-
bis gzebis Sesaxeb.

●	 ojaxis mozrdili wevrebis daxmarebiT moiZie informacia Sen 
mier gadatanili infeqciuri daavadebebisa da acrebis Sesaxeb. 

sur. 9. CUutyvavilas 
gamonayari

sur. 10. wiTelas 
gamonayari

daavadeba maxasiaTebeli simptomebi (niSnebi)
gavrcelebis 

gzebi

yivanaxvela Zlieri xvela, maRali temperatura haer-wveTovani, 
SexebiT,
avadmyofis 
WurWliTa 
da piradi 
moxmarebis 
sagnebiT 
sargeblo bisas

wiTela
cxeleba, zemo sasunTqi gzebis anTeba, dawiTlebuli Tvalebi, 
brtyeli wiTeli laqebi gulmkerdsa da saxeze

ybayura ybis Sesieba da yuris tkivili, maRali temperatura

Cutyvavila cxeleba, wamoweuli wiTeli gamo na yari kanze yviTeli TavebiT

cxr. 1

gaazreba

saSinao davaleba



26 bunebismetyveleba   6

3. pirveladi samedicino daxma rebis 

 elementaruli wesebi

zogjer adamianma SeiZleba sxeulis raime dazianeba 

miiRos. amitom yvelas unda SeeZlos pirveladi samedi-

cino daxmarebis gaweva dazaralebulisaTvis.

●	 Ddidxans mzeze uqudod  da damcavi saTvalis gareSe 

yofna mzis dakvras iwvevs. mzis dakvris SemTxvevaSi 

dazaralebuli unda moaTavso gril adgilze, gaxado 

zeda tansacmeli, daalevino wya li, Tavze da gulis 

areSi da ado civi tilo. saWiroebis SemTxvevaSi mimar-

To eqims. 

 saxifaToa zRvis sanapiroze mzeze didxans garujva. 

SeiZleba miiRo damwvroba.

● sxeulis cecxliT, mduRare wyliT an orTqliT dam-

wvrobisas (sur.11) aucilebelia damwvar adgilas civi, 

gamdinare wyali daasxa. mZime damwvrobisas saswrafod 

unda mimarTo eqims.

● msubuqi Wrilobis miRebisas Wriloba unda Camoi-

banos sufTa wyliT, Wrilobis garSemo unda wausva 

iodi (iodi klavs baqteriebs, romelic SeiZleba SeiW-

ras organizmSi da gamoiwvios am adgilis daCirqeba), 

gadauxvio Wriloba dolbandiT (sur. 12). Tu Wrilo-

bidan sisxldena ar wydeba, aucilebelia kidurze lax-

tis SemoWera da saswrafod unda mimarTo eqims. 

● Tu Wriloba seriozulia, saswrafod unda mimarTo 

eqims.

● daJeJil adgilas unda daado civ wyalSi dasvelebuli 

tilo an yinuli (sur. 13).

● motexilobisas, motexili kiduri umoZraod unda iyos. 

amisaTvis saWiroa specialuri artaSani. bunebaSi yof-

nisas artaSanad SeiZleba gamoiyeno xis toti (sur. 14). 

artaSanma unda moicvas kiduris rogorc dazianebuli, 

ise dauzianebeli nawili. kiduri ise unda moaTavso 

artaSanze, rom adamianma Sveba igrZnos da ar hqondes 

zedmeti moZraobis saSualeba. AamisaTvis artaSanze 

raime naWeri (dolbandi) mWidrod gadaaxvie.

● uxerxulma moZraobam SeiZleba, saxsridan Zvlis amo-

vardna gamoiwvios. am drosac unda uzrunvelyo sax-
sur. 14

sur. 13

sur. 12

sur. 11
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sris sruli uZraoba (sur. 15). tkivilis Sesamcireb-

lad, civi wyliT dasvelebuli tilo gamoiyene.

● ar SeiZleba motexili Zvlebis gasworeba an amovard-

nili Zvlis fosoSi Casma. es mxolod eqimma unda gaake-

Tos.

● gvelis nakbenis SemTxvevaSi Zalze efeqtiania pirvel 

wuTebSi Sxamis gamodevna. ar SeiZleba nakbenis gakve-

Ta, mowva. dauSvebelia agreTve laxtis dadeba. is 

auaresebs mdgomareobas. avadmyofs uCndeba gangrena.

● mniSvnelovania nakbeni kiduris gaCereba srul uZ-

raobaSi, imisaTvis, rom Sxami ar gavrceldes mTel 

organizmSi. Sxamis gasaneitraleblad aucilebelia, 

dazaralebuls mieces didi raodenobiT siTxe. igi sas-

wrafod unda iqnas gadayvanili saavadmyofoSi.

●	 CaatareT roluri TamaSi.
 airCieT erT-erTi amxanagi. igulisxmeT, rom mas aqvs 

romelime kiduris motexiloba, an RrZoba, an msubuqi 
Wriloba. aRmouCineT mas pirveladi daxmareba Tqven-
Tvis cnobili meTodebiT.

●	 me-16 suraTze gamosaxuli situaciebis mixedviT aRwere, 
ra saxis pirveladi daxmareba unda Cautardes dazarale-
buls.

sur. 16

sur. 15

1 2 3 4

10 11 12

5 6 7 8 9

gaazreba

saSinao davaleba



28 bunebismetyveleba   6

swori kveba mozardis zrdisa da janmrTelobisaTvis 

aucilebelia. sakvebidan miRebul energias kaloriebiT 

zomaven. A zedmeti sakvebis miReba iseve sazianoa, ro-

gorc SimSili.

adamiani, romelic sakvebidan miRebul energias ver 

xarjavs, wonaSi imatebs da Warbwoniani xdeba. msoflio-

Si Warbwonianoba awuxebs rogorc mozrdilebs, aseve bav-

Svebsac.

Warbwonianobis Tavidan asacileblad aucilebelia 

sworad SeirCes, rogorc ulufis zoma, aseve ulufaSi 

Semavali sakvebis saxeoba. Aadamianis ulufa, gansakuT-

rebiT ki mozardis, mravalferovani unda iyos. jan-

mrTelobisaTvis sazianoa mudmivad erTgvarovani sak-

vebis miReba.

zrdis procesSi aucileblia xorcisa da kvercxis 

mirTmeva (sur. 18). xorci, kvercxi Zvirfas cilas (pro-

teins) Seicavs. igi mozards didi raodenobiT sWirdeba. 

Tumca cximiani xorcis miReba arasasurvelia, radgan 

cxoveluri cximebi sakmaod kaloriulia. 

mcenareuli cximebi (magaliTad, mzesumziris, simin-

disa da zeTisxilis zeTebi) sisxlSi cximis Semcveloba-

ze dadebiTad moqmedebs. sasurvelia dReSi 65 g cximis 

miReba. 

dietologebi gvirCeven, rom Tevzis Wama kviraSi or-

jer aucilebelia. igi mdidaria sasicocxlo cximJavebi-

Ta da iodiT. 

xili da bostneuli yvelaze jansaRi sakvebia. isini 

didi raodenobiT Seicaven vitaminebs. Aaseve sasargebloa 

naturaluri wvenebis daleva, romelTac advilad iTvi-

sebs organizmi (sur. 19).

4. kveba da janmrTeloba

ratom aris aucilebeli 
sistematurad xilis 

mirTmeva?

sur. 17

sur. 18. mravalferovani
sakvebi 

sur. 19. xilis 
naturaluri wvenebi

ifiqre

da

imsjele
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rZis produqtebi Seicavs iseT vitaminebs, romlebic 

xels uwyoben moswavleebSi saswavlo masalis aTvisebasa 

da yuradRebis koncentracias.

rZis produqtebi (sur. 20) aucilebelia mozardis 

kbilebisa da Zvlebis gasajansaReblad. 30 wlamde ada-

mianis Zvlebi da kbilebi magrdeba da yalibdeba. Yyoveli-

ve amas xels uwyobs rZis produqtebi.

rZeze momzadebuli burRleulis fafebis (sur. 21) 

mirTmeva aucilebelia. isini Seicaven didi raodenobiT 

vitaminebs, rac saWiroa mozardis zrdisa da ganviTare-

bisaTvis. gansakuTrebiT sasargebloa Svria, wiwibura, 

brinji.

 cxrilis gamoyenebiT Seadgine jansaRi kvebis erTi dRis 
reJimi. Sen mier Sedgenili meniu Seadare Tanaklasele-
bis menius.

●	 kvebis piramidisa (sur. 22) da mocemuli rCevebis mixed-
viT imsjele jansaRi kvebis Sesaxeb.

sauzme sadili samxari vaxSami

sakvebi

daimaxsovre!

	sakvebi unda iyos maqsimalurad mra-
valferovani.

	sakvebis miReba unda xdebodes dReSi 
daaxloebiT 4-jer an 5-jer, sasurve-
lia erTsa da imave dros. yoveldRiur 
meniuSi unda Sediodes rZe (araumetes 
erTi Wiqa) da rZis produqtebi.

B	sasurvelia yoveldRe miirTvaT bos-
tneuli da xili.

M	marilis miiReba unda iyos SezRudu-
li.

A	ar aris rekomendebuli cxare sakve-
bis mirTmeva. Nar miirTvaT maionezi da 
ketCupi didi raodenobiT.

	Saqari, tkbileuli da gansakuTrebiT 
gaziani wylebi unda maqsimalurad 
SeizRudos.

	sasurvelia xorciani sakvebi iyos or-
Tqlze damzadebuli da ara Semwvari.

puri, 
  fafebi

bostneuli,
  xili

xorci, Tevzi
   rZe, kvercxi

cximi, zeTi, marili,
      Saqari, tkbileuli

sur. 22. jansaRi kvebis piramida

sur. 21. Svriis fafa

sur. 20. rZis produqtebi

gaazreba

saSinao davaleba
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Ppuri is produqtia, romelic yvelam yoveldRiurad 

unda miirTvas. igi aucilebelia mozardis janmrTelo-

bisaTvis. purSi Semavali nivTierebebi warmarTaven or-

ganizmSi mimdinare nivTierebaTa cvlis sasicocxlo 

procesebs. Ppuri aseve kargi energetikuli wyaroa.

TeTri puri sakmaod gemrielia. Tumca eqim-dieto-

logebi Tvlian, rom TeTri puris sistematuri miReba sa-

zianoa, adamiani SeiZleba diabetiT daavaddes. Aaseve jan-

mrTelobisaTvis sazianoa iseTi puri, romelSic didi 

raodenobiTaa safuari. sasurvelia miirTvaT usafuaro 

puri.

organizmisaTvis TeTr purze ufro sasargebloa 

Wvavis, qatosa da muqi feris puri. Tumca zogjer mwar-

moeblebi ruxi puris misaRebad FfqvilSi saRebavs ureven. 

aseTi puri vnebs janmrTelobas. 

marcvlovani mcenareebis (sur. 24) garda parkosnebs 

Cvens racionSi gansakuTrebuli adgili uWiravs. sakve-

bad gamoiyeneba, rogorc mwvane parkiani lobio, aseve 

mwife da gamxmari marcvali (sur. 25). lobios sagemovno 

Tvisebebis garda, janmrTelobisTvis sasargeblo uam-

ravi Tviseba aqvs. lobios marcvali Seicavs maRalkalo-

riul nivTierebebs.

eqimebis daskvniT, lobios miReba sasargebloa Saq-

riani diabetis, revmatizmis, Tirkmlebis, pankreasis da 

sxva daavadebebis dros. 

iTvleba, rom lobio aseve Zalian sasargebloa kbile-

bisTvisac. lobios regularuli moxmareba xels uSlis 

kbilebze nadebis warmoqmnas.

lobios marcvlebi Seicavs didi raodenobiT momwam-

vlel nivTierebas, romelic sruliad ikargeba lobios 

moxarSvis dros. 

5. puri da parkosnebi

ratom unda miirTvaT 
puri yoveldRe?

sur. 25. lobio

sur. 23

sur. 24. xorbali

ifiqre

da

imsjele
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bardac parkosani mcenarea (sur. 26). igi cilebis mdi-

dari wyaroa. bardas cilebi xorcis cilebis msgavsia. mis 

parkebSi bavSvis zrdisaTvis bevri aucilebeli nivTie-

rebaa. 

mecnierebma kvlevis Sedegad daadgines, rom Cveuleb-

rivi barda – namdvili wamalia. gansakuTrebiT faseulia 

mwvane bardis marcvali, romelsac vitaminebis tablets 

uwodeben. barda Seucvlelia gulis jansaRi muSaobis-

Tvis.

 mocemuli rCevebis mixedviT imsjele puris vargisiano-
baze misi SeZenisas.

mocemuli gaqvs: 
ramdenime saxeobis ruxi da Savi puri, Wiqebi wyliT, kovzi.

msvleloba: 

●	 wvrilad daWrili sxvadasxva saxeobis ruxi puris naWre-
bi cal-calke  Cayare civ wylian WiqaSi, mourie kovziT. 
daakvirdi TiToeul WiqaSi wylis fers 10 wuTis Semdeg.

	gamoitane daskvna, Seicavs Tu ara puri saRebavs.

eqsperimentuli davaleba

saRebavis Semcvelobis dadgena rux purSi

sur. 26. barda

	puri unda iyos mZime. Tu maRaziaSi ori erTnairi zomis 
puri devs, arCevani mZime produqtze gaakeTe. puri zewo-
lisas martivad unda ibrunebdes pirvandel formas. 

	purSi ar unda iyos didi nasvretebi – es mianiSnebs, rom 
masSi zedmeti safuaria. saukeTesoa puri, romelsac Tana-
bari, patara nasvretebi aqvs.

	puris kani unda iyos erTgvarovani, priala da kanis 
moZrobisas, mas unda gayves gulic. Tu puris kani marti-
vad Zvreba guls, aseTi puri ar aris kargi.

	kargad daakvirdi purs, gansakuTrebiT zafxulis period-
Si. is daZvelebisas unda xmebodes. siZvelis miuxedavad, 
puri ar unda iyos obiani (sur. 27) da webovani. webovaneba 
mianiSnebs imaze, rom purSi baqteria kartofilis Cxiria, 
rac saSiSia Cveni janmrTelobisTvis.

daimaxsovre!

sur. 27.  obiani puri

●	 moamzade flaerebi, romelSic aRwerili iqneba, rogor unda 
dadgindes rux da Sav purSi saRebavis Semcveloba. flaerebi 
gaavrcele skolis moswavleebsa da maswav leblebSi.

gaazreba

saSinao davaleba
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6. arajansaRi kveba

arajansaRi kveba aferxebs mozardis gonebrivi da 

fizikuri zrdis procesebs da iwvevs sxvadasxva daavade-

bas. Y

yvela sakvebs Tavisi Senaxvis vada da pirobebi gaaCnia. 

produqtebis umetesi nawili macivarSi unda inaxebodes. 

isini unda SeifuTos an specialur konteinerSi moTavs-

des. sayinuleSi Senaxuli xili da bostneuli ramdenime 

Tvis ganmavlobaSi inarCunebs gemos da vitaminebs. 

Semwvari kartofili TiTqmis yvela mozardis say-

vareli saWmelia. Tu kartofili didi xniT siTboSi an 

mzeze inaxeba, igi mwvandeba (sur. 29). aseTi feris karto-

fili Sxamebs Seicavs da misi miReba organizmisTvis sa-

zianoa. 

gansakuTrebiT saSiSia obiani sakvebis miReba. obis 

sokoebi Seicaven simsivnis gamomwvev nivTierebebs. aseTi 

sakvebi unda gadayaro an gadaasxa. G

gatarebuli xorcis (farSi) Senaxva macivarSi (sayi-

nulis gareSe) 12 saaTze met xans arasasurvelia. Aaseve 

Tavisi Senaxvis vada aqvs rZis produqtebsa da kvercxs. 

sakvebi rom ar gafuWdes qarxnulad damzadebul 

produqtebSi iyeneben specialur sakveb danamatebs. es 

danamatebia konservantebi, saRebavebi, aromatisa da ge-

mos mimcemi nivTierebebi da sxv. konservantebi iseTi da-

namatebia, romlebic sakvebis Senaxvis vadas axangrZli-

veben. bunebrivi konservantebia Zmari, marili, Saqari. 

zogierTi danamati adamianis janmrTelobisTvis sazia-

noa. SeiZleba gamoiwvios alergia, muclis tkivili an ki-

boc ki. sakveb danamatebs produqtis etiketze E asoTi 

gamosaxaven.

ratom ar unda miirTva 
obiani sakvebi?

sur. 28

sur. 29

sur. 30

ifiqre

da

imsjele
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SefuTvaze sakvebs aucilebad unda axldes etiketi 

(sur. 30) saqarTvelos moqmedi kanonmdeblobiT aucile-

belia qarTul enaze gamosaCen adgilze eweros Semdegi 

informacia: 

P	produqtis dasaxeleba;

P	produqtis wona;

PP	produqtis damamzadebeli qveyana da firmis  

misamarTi;

P D produqtis damzadebis TariRi da vargisianobis 

vada. zogierT SemTxvevaSi miTiTebuli unda iyos 

Senaxvis pirobebi, temperatura da sxva;

P P produqtis Semadgenloba;

P	Pproduqtis kaloriuloba, vitaminizireba, jan - 

m rTelobisaTvis mavne nivTierebaTa Semcveloba.

maRaziaSi nayid kvercxs Stampi artyia (sur. 31), ro-

melzec aRniSnulia kvercxis mwarmoebeli da Tari-

Ri. didi xnis kvercxi sakvebad uvargisia. moZvelebul 

kvercxs arasasiamovno suni aqvs. es kvercxis Semadgene-

li nivTierebebis gardaqmnis Sedegia.  

1. moiZie da gaecani maRaziaSi SeZenili sxvadasxva produq-
tis SefuTvaze dakrul etikets, magaliTad, bananis, rZi-
sa da araJnis. daadgine am produqtebis Senaxvis vada, 
Semcveli konservantebi.

2. moiZie informacia da Caatare prezentacia: `jansaRi kve-
ba da janmrTeloba~; `sakvebi danamatebi da maTi gavlena 
adamianis janmrTelobaze~.

● imsjele bananis vargisianobis Sesaxeb.

	bananis SeZenisas daakvirdi bananze dakrul patara eti-
kets (sur. 32). Tu produqtze dakrul etiketze 5-niSna 
kodia da es kodi 9-ianiT iwyeba es niSnavs, rom produq-
ti tradiciuli meTodiT aris moyvanili. 

	 Tu produqts 5-niSna kodi aqvs, romelic 8-ianiT iwye-
ba, maSin es niSnavs, rom produqti specialuri meTo-
debiT aris miRebuli (genetikurad modificirebulia). 
am meTodiT miRebuli produqtis organizmze uaryofi-
Tad moqmedebis Sedegi eqimebis mier bolomde ar aris 
Seswav lili.

daimaxsovre!

sur. 31

sur. 32

gaazreba

saSinao davaleba
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7. sasmeli wyali da janmrTeloba

ratom svams 
adamiani wyals?

wyals organizmisTvis sasicocxlo mniSvneloba aqvs.

zogierTi cocxali organizmi Seicavs daaxloe-

biT 90% sufTa wyals. mecnierebis mtkicebiT, pirveli 

cocxali organizmebi warmoiSvnen wyalSi. wyals didi 

raodenobiT Seicavs adamianis organizmic. wylis meS-

veobiT regulirdeba sxeulis temperatura. adamians 

SeuZlia, erT Tvemde gaZlos sakvebis gareSe, uwylod 

ki Cveulebriv garemoSi 7-10 dRes Tu cocxlobs; cxeli, 

mSra li klimatis pirobebSi ki uwylod 3-5 dReze metxans 

ver Zlebs.

adamiani dRe-RameSi 2 litr wyals gamoyofs, rac da-

axloebiT 8 Wiqas udris. sicxisa da fizikuri datvir-

Tvisas gamoyofili siTxis raodenobam SesaZloa 4-5 lit-

rsac miaRwios.

kvlevebis Sedegad gamovlinda, rom adamianis orga-

nizmi iRebs da gamoyofs erTidaimave raodenobis wyals. 

amas wylis balanss uwodeben. am balansis darRveva or-

ganizmis janmrTelobisaTvis saSiSia. wylis danakargi 

organizmma garedan unda Seivsos. adamianisaTvis dRe- 

RameSi saSualod 6-7 Wiqa anu 2 litramde wylis dalevaa 

rekomendebuli. amave dros zedmeti wylis miRebac sa-

zianoa. 

adamianis janmrTeloba didad aris damokidebuli 

wylis sisufTaveze. garegnulad wyali SeiZleba sufTad 

gamoiyurebodes, ar hqondes arasasiamovno suni da gemo, 

Tumca dabin Zurebuli iyos (sur. 34). 

WuWyiani wyali bevri daavadebis wyaroa. kuW-nawla-

vis infeqciuri daavadebebi ZiriTadad dabinZurebuli 

wyliT vrceldeba. 

sasmeli wylis sisufTaves da vargisianobas labora-

toriuli analizis Sedegad adgenen.

sur. 34

sur. 33

gaufrTxildi sasmel 
wyals!

ifiqre

da

imsjele
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qimiuri qarxnebidan da maRaroebidan gamoyofili nar-

Cenebi xvdeba gruntis (miwisqveSa) wyalSi. es iwvevs sasme-

li wylis dabinZurebas. wyali aseve binZurdeba soflis 

meurneobaSi sasuqebis Warbad gamoyenebisas.  

janmrTelobisaTvis sazianoa dabinZurebul wyalSi 

banaoba. aseT adgilebSi aris gamafrTxilebeli niSnebi 

(sur. 35).

sasmel wyals gafrTxileba sWirdeba. dedamiwaze 

mtkna ri wylis maragi usasrulo ar aris, amitom saWiroa 

wylis ekonomiurad xarjva. nu datovebT wylis onkans 

Rias.

22 marti wylis resursebis dacvis saerTaSoriso dRea.

	gaecani da imsjele sasmeli wylis miRebis wesebis Sesaxeb.

Tu sanitarul wesebs saTanadod ver icav, 
an iyeneb bunebriv (wyaros, mdinaris, Wis an 
WaburRilis) Seumowmebel wyals, saWiroa 
moxmarebamde is  gaasufTavo Semdegi mar-
tivi meTodebiT: 

	aaduRe wyali sufTa WurWelSi minimum 
sami wuTis ganmavlobaSi; 

	Caumate iodis 2 wveTi 1 litr wyals, 
gaaCe re 30 wuTi da mxolod amis Semdeg 
gamoiyene. 

	gayine wyali -150C-mde.  Semdeg gaadne da 
ise dalie. 

	gasufTavebuli wyali Seinaxe Tavda-
xurul WurWelSi. 

dabinZurebuli wyliT gamowveuli 
daavadebis SemTxvevaSi: 

	Sewyvite saeWvo wylis moxmareba. 
	dauyovneblad mimarTe eqims. 
	Seatyobine am SemTxvevis Sesaxeb 

sxvebsac (mezoblebs, Tanasof-
lelebs), vinc amave wyliT sar-
geblobs. 

	sasmel wyalTan dakavSirebuli 
problemebis Sesaxeb acnobe Sesa-
bamis struqturebs: sanitarul 
inspeqcias, adgi lobriv samedici-
no dawesebulebebs.

daimaxsovre!

mocemuli gaqvs: 

wyliani WurWeli, Rrubeli, qviSa (an mananis burRuli), minis wkiri.

msvleloba:

1. wylian WiqaSi Cayare qviSa da wkiriT mourie. 
2. daasxi qviSiani wyali Rrubels. 
	aR were damzerili movlena. gamoitane daskvna: ratom darCa qvi-

Sis nawilakebi Rrubelze? rogori wyali miiRe?
	moifiqre da Caatare analogiuri cda. SearCie masala da filtri 

(magaliTad, wyali, qato da wvrilbadiani saceri). 

eqsperimentuli davaleba

sasmeli wylis gafiltvra

sur. 36

sur. 35

gaazreba

saSinao davaleba
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8. xmauri da Zili 

adamianis janmrTelobaze uaryofiTad moqmedebs 

Zilis ukmarisoba. normalur pirobebSi sicocxlis me-

sameds adamiani ZilSi atarebs. Ramis Zili gansakuTrebiT 

mniSvnelovania mozardisaTvis. Tanamedrove kvlevebis 

mixedviT 9 wlis mozards 9 saaTi unda eZinos. 12 wlisas 

ki – 8 saaTi. Ramis Zils ver Secvlis dRisiT Zili.

janmrTeli Zili aris tvinis muSaobis erT-erTi mniS-

vnelovani funqcia. Rrma Zilis dros xdeba adamianis or-

ganizmis sruli dasveneba da Zalebis aRdgena. gamouZine-

beli mozardi diliT daRlili iRviZebs. cud xasiaTzea. 

Znelad swavlobs da uWirs azrovneba. 

didxans Zili iseve sazianoa adamianisaTvis, rogorc 

uZiloba. Mmecnierebma daaskvnes, rom gadaWarbebuli 

Zili moswavleebSi iwvevs aTvisebis unaris daqveiTebas. 

xmaurSi Zili sazianoa adamianis janmrTelobi-

saTvis. xmauri is bgerebia, romlis mosmenac adamians 

ar siamovnebs. xmauri uaryofiTad moqmedebs nerviul 

sistemaze. Mmozardi xmaurSi Znelad igebs da iTvisebs 

sagakveTilo masalas. Mmudmivad xmaurSi yofna adamians 

agresiulsa da gauwonasworebels xdis. eleq tronuli 

da rok-musikis sistematurad mosmenisas, imatebs gulis 

cema, ziandeba nervuli sistema da smena. Ddidma xmaurma 

siyruec ki SeiZleba gamoiwvios. Mrok-musikis koncer-

tebze xmauri saSualod 110-120 decibelia.

mozardebs Zalian uyvarT yursasmenebiT muskis mos-

mena.  yursasmenebis maRal xmaze CarTva azianebs smenas. 

Aucilebelia yursasmenebis moxsna quCaSi gadasas-

vlelze gadasvlisas. E

eqimebis kvlevis Sedegad dadginda, rom mudmivad 

xmaurSi yofna iwvevs kuW-nawlavis daavadebas. magali-

Tad, musikosebisaTvis es daavadeba iTvleba profesiul 

daavadebad.

ras iwvevs xmauri?

sur. 37

sur. 38. didxans Zili 
sazianoa

sur. 39. xmaurmzomi

ifiqre

da

imsjele
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mecnierebma Seqmnes xmauris gamzomi xelsawyo xmaur-

mzomi (sur. 39). xmauris done izomeba decibelebSi. 20-30 

decibeli xmauri praqtikulad uvnebelia adamianisaT-

vis. xmauris dasaSvebi zRvari 80 decibelia. 90 decibe-

lis xmauri adamianSi iwvevs mtkivneul SegrZnebas, xolo 

130 decibelis xmauri ukve autanelia (sur. 40).

mozardebSi Zils xSirad xels uwyobs dabali do-

nis – 50 decibelis bgerebi. zogjer aseT bgerebs `TeTr 

xmaurs~ uwodeben. es bgerebia: Citis WikWiki, JuJuna wvi-

mis xma, nakadulis rakraki, klasikuri musika dabal xma-

ze. `TeTri xmauris~ bgerebiT rig samedicino klinikebSi 

uZilobasac mkurnaloben.

xmauris Sesamcireblad sxvadasxva saSualebebi ga-

moiyeneba: magaliTad, arsebobs specialuri bgeris 

CamxSobi masalisgan damzadebuli mowyobiloba, rome-

lic mWidrod ekroba yurs (sur. 41); saxlis aSenebisas 

bgeris CasaxSobad iyeneben specialur masalebs; meta-

loplastmasis fanjrebi icaven mobinadreebs quCis xmau-

risagan.

●	gaecani mocemul rCevebs da imsjele, rogoria Seni Zi-
lis reJimi.

●	me-40 suraTze gamosaxuli diagramis mixedviT aRwere, ra 
gavlenas axdens sxvadasxva donis xmauri adamianis jan-
mrTelobaze.

normaluri xmamaRali saziano
safrTxis-
Semcveli

0        10        20        30        40         50        60        70         80        90      100      110    120     130     140

mSvidi

sur. 40. xmauris done
decibelebSi

daimaxsovre!

	dasaZineblad daweqi erTsa da imave 
dros. 

GD	daicavi piradi higiena.
A	ar miirTva saWmeli Zilis win.
A	ar dajde didxans kompiuterTan.
	ar ikiTxo da ar uyuro televizors 

mwoliarem.

	ar aris sasurveli gamoiyeno maRali 
baliSi, yeli da tani unda iyos TiTq-
mis erT doneze.

	Msawoli unda iyos myari da magari. lei-
bi ar unda iyos rbili da fufmfula.

	gaaniave oTaxi.
	saZinebel oTaxSi unda iyos sibnele.

sur. 41. xmauris CamxSobi

gaazreba

saSinao davaleba
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9.adamiani da mavne CvevebiA

ras iwvevs 
sigaretis moweva?

sur. 42

sigaretis moweva janmrTelobisTvis sazianoa. igi 

zians ayenebs ara marto mwevel, aramed mis garSemo M myof 

adamianebsac.

sigaretis kvamli mraval daavadebas iwvevs. magali-

Tad: filtvebis kibos, gulisa da kuWis sxvadasxva 

daava  debebs. mweveli adamianis sicocxlis xangrZlioba  

10 wliT naklebia, vidre aramwevelis.

jandacvis msoflio organizaciis monacemebiT, de-

damiwaze yovel 6 wamSi sigaretis moweviT gamowveuli 

sxvadasxva daavadebis Sedegad, saSualod erTi adamia-

ni kvdeba. gardacvlilTa ricxvi weliwadSi 10 milions 

aRwevs.

suraTze gamosaxulia janmrTeli da mweveli adamia-

nis filtvebi (sur. 43 a, b). 

mSoblebis mimbaZvelobiT zogierTi axalgazrda 

Mmowevas adreul asakSi iwyebs. zogjer mozardebs Tana-

tolebi aiZuleben erTxel mainc gasinjon sigareti da 

isinic iwyeben mowevas. moweva adreuli asakidan CvevaSi 

gadadis da amitom man SeiZleba, damRupveli gavlena iqo-

nios adamianis janmrTelobaze.

aseve janmrTelobisTvis sazianoa alkoholuri sas-

melebis, magaliTad, Rvinisa da aryis miReba.

alkoholis mudmivad miReba sxva organoebTan erTad, 

gansakuTrebiT azianebs adamianis tvins.

narkotikebis miRebac sazianoa adamianis janmrTe-

lobisaTvis. Nnarkotikebi – wamlebis garkveuli jgufia, 

romlebic avadmyof adamianze gamayuCebel da Zilismom-

gvrel moqmedebas axdens. misi TviTneburi miReba Zalian 

sur. 43

a

b

ifiqre

da

imsjele
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1. 43-e suraTis mixedviT Seadare erTmaneTs janmrTeli da 
mweveli adamianebis filtvebi. gamoitane daskvna, ratom 
ar unda mowio sigareti.

2. moamzade plakatebi:  
     a) `sigareti da janmrTeloba~.
 b) `alkoholi da janmrTeloba~.
 g) `narkotiki da janmrTeloba~.

1. imsjele, ratom krZalaven sazogadoebriv adgilebSi si-
garetis mowevas.

2. ra gamafrTxilebel warweras gaukeTebdi suraTebs (sur. 
46)?

cudad moqmedebs adamianis janmrTelobaze. narkotikul 

saSualebaTa jgufs miekuTvneba marixuanac.

narkotikebis moxmarebisas adamians uziandeba sxva-

dasxva organo, romlis gankurnebac Zalian Znelia. 44-e 

suraTze gamosaxulia janmrTeli adamianis da narkoma-

nis RviZli. 

narkomanebi xSirad ramdenjerme xmaroben erTsa da 

imave arasterilur samedicino Sprics, riTac mravali 

saxis sisxlis daavadeba gadadis, magaliTad: Sidsi, siy-

viTle (RviZlis hepatiti) da sxv. 

narkomanebi gamoyenebul Spricebs quCebsa da ezoeb-

Si yrian (sur. 45). zogjer bavSvebi iReben maT da TamaSo-

ben. SpriciT TamaSisas nemsiT SeiZleba, xeli daziandes, 

infeqcia Sevides organizmSi da bavSvi daavaddes ukur-

nebeli seniT. amitom SpPriciT TamaSi akrZalulia. 

visac unda, janmrTeli da bednieri iyos, unda 

moeridos sigaretis mowevas, narkotikebsa da alko-

hols!

a b

sur. 44

sur. 45

sur. 46

a b g

gaazreba

saSinao davaleba
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10. radiacia da garemo

ras iwvevs atomuri 
sadguris afeTqeba?

mzidan dedamiwaze siTbosa da sinaTlesTan erTad, 

gansakuTrebuli Tvisebebis mqone gamosxiveba – radia-

ciac Semodis. kosmosi radiaciis erT-erTi wyaroa. de-

damiwas kosmosidan Semosuli radiaciisagan atmosfero 

icavs, Tumca radiaciis garkveuli nawili mainc aRwevs 

Cvenamde.

garda kosmosidan Semosuli radiaciisa, bunebaSi moi-

poveba iseTi nivTierebebi, romlebic radiaciis wyaroa.

maT radiaqtiur nivTierebebs uwodeben. aseTi niv-

Tierebebia: urani, plutoniumi, radiumi da sxv. 

radiaqtiuri nivTierebebis energia gamoiyeneba ato-

mur eleqtrosadgurebSi. 

zogjer atomur sadgurebSi avariebi xdeba, ris ga-

moc garemoSi imatebs radiacia. 

1986 wels ukrainaSi, Cernobilis atomuri sadguri 

afeTqda (sur. 47). Cernobilis atomuri sadguris garSemo 

Seiqmna 30 kilometriani zona, sadac momatebuli radia-

ciis gamo Sesvla dResac akrZalulia. sasoflo-sameur-

neo samuSaoebisaTvis uvargisi gaxda 5 milioni heqtari 

miwa. radiacia gavrcelda ukrainis mezobel qveynebSic, 

belorusiasa da ruseTSi. 

mogvianebiT 2011 wels iaponiaSi momxdarma miwis - 

Zvram gamoiwvia cunami, ris Sedegadac daingra aTaso-

biT saxli da daiRupa uamravi adamiani, afeTqda atomuri 

eleqtrosadguri fokusima (sur. 46). fokusimas avariis 

Sedegad adamianebis garda, dazianda buneba.

radiacia kacobriobas did problemebs uqmnis. misi 

didi doza iwvevs cocxal organizmebSi mavne genetiku-

sur. 46. fokusimas atomuri eleqtrosadguri 

sur. 48. radiaciul 
zonaSi gazrdili 

gvirila da pomidori

sur. 47. afeTqeba 
Cernobilis atomur 
eleqtrosadgurSi

ifiqre

da

imsjele
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ri cvli lebebis gaxSirebas (sur. 48 da 49). momatebuli 

radiaciis Sedegad ziandeba adamianis kani, Sinagani or-

ganoebi. matulobs simsivnuri daavadebebi. 

radiacia adamianis organizmSi sxvadasxva gziT 

SeiZleba moxvdes. magaliTad, sakvebidan, wylidan, ha-

eridan da kanis dasxivebis Sedegad. radiaciuli da-

binZurebis xarisxis dasadgenad gamoiyeneba specialuri 

xelsawyo – dozimetri (sur. 50). 

radiaqtiuri nivTierebebi specialur tyviis an rki-

na-betonis konteinerebSi inaxeba (sur. 51), romelTac 

specialuri gamafrTxilebeli niSani aqvT. 

arsebobs radiaciis SedarebiT susti wyaroebi, rome-

lic adamianma xelovnurad Seqmna. magaliTad, samedici-

no sxivuri Terapiis aparatebi, rentgenis aparati, kom-

piuterebi, televizorebi da sxva.

● moiZie informacia da qvemoT mocemuli sakiTxebidan 
erT-erTze moamzade moxseneba. Caatare prezentacia. 
1. Cernobilis atomuri sadguris afeTqeba da bunebaSi 

mimdinare misi Sedegi. 
2. iaponiaSi atomuri sadguris afeTqebis Sedegi.

sur. 51. konteinerebi
radiaqtiuri

narCenebisaTvis

sur. 50. dozimetri

sur. 52. momatebuli 
radiaciis niSani

sur. 49. radiaciul 
zonaSi dabadebuli xbo

● imsjele radiaciisagan Tavdacvis saWiro wesebis Sesaxeb. 

 52-e suraTze gamosaxulia garemoSi momatebuli ra-
diaciis gamafrxilebeli niSani, romelic adamianebs 
auwyebs: „frTxilad, radiaciaa!“ yvelgan sadac aseTi 
usafrxoebis niSani Segxvdeba, unda gaiTvaliswino, 
rom mimdebare teritoriaze saSiSi radiaciaa. aseT 
adgilebs saswrafod unda moSorde. 

 ar SeiZleba radiaqtiur nivTierebebTan xeliT Se-
xeba.

 organizmidan radiaqtiuri elementebis ga mosadev-
nad sasurvelia mandarinis, Savi mocxaris, qacvis mi-
Reba.

daimaxsovre!

gaazreba

saSinao davaleba
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11. garemos dabinZureba

adamianebi TavianTi saqmianobiT xSirad safrTxes 

uqmnian bunebas – abinZureben wyals, haers, miwas.

nivTierebebi, romlebic garemos dabinZurebas  

iwvevs, mravali saxisaa. 

garemos dabinZurebis erT-erTi mTavari wyaroa fab-

rika-qarxnebis mier gamoyofili narCenebi da dabinZu-

rebuli wyali (sur. 54). antarqtidaSi, iq, sadac mxolod 

yinulia da ar aris fabrika-qarxnebi, mecnierebma haerSi 

momwavlavi airebi aRmoaCines. momwamvleli airi antar-

qtidaSi atmosferuli haeris nakadis moZraobis Sedegad 

aRmoCnda.

garemodan momwamlavi nivTierebebi adamianis or-

ganizmSi sxvadasxva gziT xvdeba. maTi mcire doza Tavis 

tkivils, gulisrevasa da xvelas iwvevs. Ddidi raodeno-

biT momwamlavi nivTierebis zemoqmedebis Sedegad ada-

mianebi avaddebian alergiiT, bronquli asTmiT da sxva.

fabrikebsa da qarxnebSi, sadac wyali Sesrulebuli 

samuSaoebis gamo binZurdeba, aucilebelia iyos specia-

luri wylis gamwmendi mowyobiloba. mecnierebma ukve 

Seqmnes aseTi danadgarebi, romelTa saSualebiT xdeba 

wylis gasufTaveba. aseTi wyali SeiZleba sasmelad ar ga-

modges, magram misi gamoyeneba sxva mizniT SesaZlebelia, 

magaliTad, sarwyavad. 

haeri binZurdeba fabrika-qarxnebidan da avtoman-

qanebidan gamonabolqvi namwvavi airebiT (sur. 55).

haerSi arsebuli gamonabolqvisa da mtvris kargi 

gamwmendia tyeebi. xeebis foTlebi mtvers ikraven, ro-

sur. 53

sur. 54

sur. 55

ratom binZurdeba 
garemo?

ifiqre

da

imsjele
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melic wvimis wyliT irecxeba. tye aseve haerSi arsebul 

qimiur nivTierebebsac STanTqavs. amitom qalaqebSi au-

cilebelia skverebisa da baRebis arseboba.

tyeebis saSualebiT inaxeba wyali. maTi gaCexvis Se-

degad xdeba niadagis wylisgan gamoSroba, mdinareebSi 

wylis donis Semcireba, qariani amindis momateba.

tyis umowyalod Wra dedamiwaze ekologiur katas-

trofas iwvevs!

mouare xeebs da darge isini. es TiToeuli Cvenga-

nis valia.

xSirad zRvebisa da okeaneebis dabinZurebas iwvevs 

navTobiT datvirTuli gemebis katastrofa. am dros nav-

Tobi wyalSi iRvreba (sur. 56) ixocebian Tevzebi, frin-

velebi da sxva cxovelebi. Ddaxocili cxovelebis lpobac 

iwvevs wylis dabinZurebas.

●	 sqemis mixedviT imsjele atmosferos dabinZurebis Sesaxeb.

fabrika-qarxnebi transporti

atmosferos dabinZureba

sayofacxovrebo wvis gamonabolqvi

sur. 56. okeaneSi 
CaRvrili navTobi

sur. 57. pingvinebi 
ekologiuri 

katastrofisas

tyis saxeoba farTobi
gafiltruli mtvris 
raodenoba weliwadSi

muxnari 1 heqtari 54 tona

fiWvnari 1 heqtari 37 tona

naZvnari 1 heqtari 30 tona

●	 cxrilis gamoyenebiT aRwere, ra raodenobis mtvers 
fil travs sxvadasxva saxeobis mcenare. gamoitane das-
kvna: ratom aris sasurveli muxis xeebis gaSeneba? dagir-
gavs Tu ara xe?   ras gegmav momavalSi garemos gamwvanebis 
TvalsazrisiT?

gaazreba

saSinao davaleba
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12. sayofacxovrebo narCenebis gamoyeneba

kacobrioba cdilobs Seamciros garemos dabinZure-

ba. Tanamedrove did qalaqebSi TiTqmis yvelgan aris nag-

vis sawvavi qarxnebi.

aseT qarxnebSi tonobiT nagavs wvaven. wvis Sedegad 

gamoiyofa siTbo da specialur danadgarebSi cxeldeba 

wyali. mduRare wyliT ki Tbeba binebi, dawesebulebebi, 

fermebi da sxva. e.i zamTarSi adamiani Tbeba Tavisive nag-

vis xarjze. specialuri danadgarebis saSualebiT nagvis 

gadamuSavebiT eleqtroenergiasac Rebuloben.

bunebis damcvelebi miiCneven, rom nagvis sawvav qarx-

nebSi wvis Sedegad atmosferoSi gamoiyofa momwamlavi 

nivTierebebi, romlebic abinZurebs haers. amitom mecnie-

rebma Seqmnes nagvis gadamamuSavebeli qarxnebi (sur. 60).

gadamuSavebuli nagvidan miiReba axali nivTiereba. 

magaliTad, rodesac Tqven yriT wakiTxul gazeTebsa da 

Zvel rveulebs, makulaturis gadamamuSavebel qarxanaSi 

(sur. 61) maT jer asveleben, asufTaveben da anawevreben. 

Semdeg misgan boWkovan celulozas iReben. celulozas 

ratom amcirebs 
garemos dabinZurebas 

sayofacxovrebo  
narCenebis meoradi 

gadamuSaveba?

sur. 58. meoradi 
gadamuSavebis emblema

sur. 60.  nagvis gadasamuSavebeli sawarmo
sur. 61. makulaturis gadasamuSavebeli 

qarxana TbilisSi

sur. 58

ifiqre

da

imsjele



45Tavi 2. adamiani da janmrTeloba

iseve amuSaveben, rogorc xis merqans qaRaldis miRe-

bisas. amdenad, meoradi qaRaldi arafriT gansxvavdeba 

Cveulebrivi qaRaldisagan da mis misaRebad ar aris saWi-

ro xeebis moWra. aseve izogeba eleqtroenergia, wyali, 

Jangbadi.

nagvis gadamamuSavebeli qarxana mravladaa evropaSi. 

evropis qveynebSi, sanam nagavs gadayrian, afasoeben da 

specialur sanagve yuTebSi yrian. qaRalds, polieTile-

nis boTlebs, liTonebs, sakvebis narCenebs, tansacmels 

sakuTari yuTi gaaCnia (sur. 62). amdenad, dafasoebuli 

nagavi qarxnis sxvadasxva saamqroSi nawildeba da gada-

muSavdeba. 

Tanamedrove teqnologiebi saSualebas iZleva mox-

des plastmasis, minis, liTonebis meoradi gadamuSaveba. 

meorad nakeTobebs iseTive Tvisebebi gaaCnia, rogorc 

axals. 

iaponia sxva qveynebisagan gansxvavebiT yvelaze war-

matebulad da sasargeblod iyenebs nagvis nedleuls. 

teritoriis gasafarToeblad maT nagvisagan gaakeTes 

xelovnuri kunZulebi.

2.	internetSi moiZie informacia: 1. saqarTvelosa (quTais-
Si, saCxersa da baTumSi) da sxvadasxva qveynebSi nagvis da-
fasoebis Sesaxeb.  2.  narCenebis gadamuSavebisa da meora-
di gamoyenebis Sesaxeb (mag., bolnisi).

●	 63-e suraTis mixedviT imsjele resursebis dazogvis Se-
saxeb makulaturidan qaRaldis miRebisas.

sur. 62.  sanagve yuTebi 
baTumSi 

12 xes
Jangbads

200 000 
litr wyals

aanTeEbs 
10 00O0 naTu-
ras 1 sT-Si

1 tona 
makulatura
zogavs

sur. 63  

sur. 64

a b g

1. 64-e a, b, g suraTebis mixedviT aRwere sayofacxovrebo 
narCenebis gadamuSavebis wrebrunva.

gaazreba

saSinao davaleba
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13. Semajamebeli gakveTili

2. plakatis mixedviT imsjele jansaRi cxovrebis wesze. ra 
warweras gaukeTebdi TiToeul suraTs?

1. sqemis mixedviT imsjele jansaRi cxovrebis wesis  
Sesaxeb. 

3. Seadare ori mozardis kvebis racioni erTmaneTs. imsje-
le romeli mozardi icavs jansaRi kvebis wess. 

piradi 
higiena

sufTa 
garemo

swori
kveba

sporti acrebiZili

TamaSi sufTa 
haerze

kompiuterTan
mcire xniT muSaoba

haerze 
seirnoba

jansaRi 

cxovrebis 

wesi



47Tavi 2. adamiani da janmrTeloba

5. imsjele adamianis mier garemos dabinZurebis ZiriTAad 
mizezebze. 

4. imsjele sayofacxovrebo narCenebis niadagSi daSlis 
vadebis Sesaxeb.

1000 weli500 weli

aguri 
da cementi

saReWi 
rezini

sigaretis 
namwvavi batarea

folga

12 weli 100 weli30 weli 110 weli100 weli

1-6 Tve

sakvebis
narCenebi

1-4 Tve

gazeTi da 
muyaos yuTi

10 weli

konservis qila

erTjeradi qaRaldis 
Wiqa da paketi

5 weli

300 weli

sarecxi 
Rrubeli

aluminis qila
minis qila

soflis meurneobaSi 
gamoyenebuli qimikatebi

navTobis CaRvra 
wyalSi

dabinZurebuli
wyalifabrikebi da qarxnebi

sayofacxovrebo 
narCenebi

transporti

xanZari

Tboeleqtrosad-
gurebi

garemos 
dabinZureba

200-400  weli

polieTileni

140 weli

rezinis
saburavebi
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D 	daavadebis gamomwvevi mikroorganizmebisagan Tavdacvis elemen-
taruli  wesebia: xelebis dabana, acra, Hhigienis dacva yoveldRi-
urad.

G 	gadamdebi daavadebebis Tavidan asacileblad sasurvelia avad-
myof adamianTan kontaqti mxolod pirbadis gamoyenebiT. Ddaa-
vadebis SemTxvevaSi aucilebelia drouli mkurnaloba eqimis 
meTvalyureobiT. janmrTelobis dacvisTvis sasurvelia oTax-
is xSiri ganiaveba. Ffizikuri varjiSebi, monawileoba sportul 
RonisZiebebSi.

	dazaralebulebisaTvis daxmarebis gasawevad saWiroa gamovi-
yenoT pirveladi samedicino daxmarebis elementaruli wesebi.

	 janmrTelobisaTvis saWiroa jansaRi kveba. amisaTvis sakveb ra-
cionSi unda Sediodes: bostneuli, marcvleuli, rZis produqte-
bi, Tevzi. saWiroa wylis balansis dacva.

	janmrTelobaze uaryofiTad moqmedi faqtorebia arasakmarisi 
fizikuri aqtivoba. agreTve:  dabinZurebuli garemo, xmauri, ara-
jansaRi kveba, nikotini da narkotikebi, momatebuli radiacia. 

G 	garemos dabinZurebis Sesamcireblad saWiroa moxdes sawarmoo 
da sayofacxovrebo narCenebis gadamuSaveba da maTi gamoyeneba.

me-2 Tavis mokle daskvnebi:
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	sxvadasxva saxis energiebs;

	energiis bunebriv da xelovnur wyaroebs;

	ganaxlebad da araganaxlebad energiis wyaroebs;

	energiis erTi saxidan meoreSi gardaqmnis SesaZ-

leblobas;

	Tanamedrove miRwevebs mzisa da qaris energiebis gamo-

yenebaSi.

Seiswavli:

	msjelobas moZraobis, siTburi, eleqtruli da sakve-

bis energiebis Sesaxeb;

	ganasxvavo erTmaneTisagan energiis bunebrivi da xe-

lovnuri wyaroebi;

	msjelobas ganaxlebadi da arganaxlebadi energiis 

wya roebis Sesaxeb;

	moiyvano magaliTebi energiis erTi saxidan meoreSi 

gardaqmnaze;

	daajgufo sxvadasxva energiis wyaroebi ganaxlebad 

da araganaxlebad wyaroebad da daasabuTo sakuTari 

mosazreba;

	msjelobas araganaxlebadi energiis wyaroebis da  -

zog vaze da maT Canacvlebaze ganaxlebadi wya roebiT. 

SeZleb da daeuflebi:

Tavi energia
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sxeulebs muSaobis SesrulebisaTvis energia sWirde-

baT. energia aramarto muSaobis Sesrulebas sWirdeba, 

aramed sxeulebis gaTbobas, sasicocxlo da sxva proce-

sebs.

energia SeiZLleba iyos sxvadasxva saxis: moZraobis, 

siTburi, sinaTlis, eleqtruli, sakvebis da sawvavis. yve-

la es energia mzis energiis gardaqmnis Sedegad aris mi-

Rebuli.

arsebobs energiis bunebrivi da xelovnuri wyaroe-

bi. mze energiis bunebrivi wyaroa. energiis bunebriv 

wya roebs aseve miekuTvneba qari, navTobi, qvanaxSiri da 

bunebrivi airi. eleqtruli energia energiis xelovnuri 

wyaroa.

energiis wyaroebi SeiZleba iyos ganaxlebadi da ara-

ganaxlebadi. ganaxlebadi energiis wyaroebi amouwura-

via. magaliTad: mzis, qaris (sur. 2), okeaneebisa da zRve-

bis wylis miqceva-moqcevis energia (sur. 3), vardnili 

wylis energia. amitom maT ganaxlebad energiis wyaroebs 

miakuTvneben.

araganaxlebadi energiis wyaroebs miekuTvneba nav-

Tobi, qvanaxSiri, bunebrivi airi. maTi maragis Seqmnas 

dedamiwis wiaRSi milionobiT weli dasWirda, amitom 

adamianma sasargeblo wiaRiseuli ekonomiurad unda ga-

moiyenos da dazogos, radgan maTi maragi mcirdeba da 

amowurvadia.

sawvavis wvis Sedegad gamoyofil siTbur energias 

yoveldRiurad movixmarT. Bbunebrivi airis wvisas gamo-

yofili siTbos energiis xarjze adamianebi aTboben sa-

sur. 1

romeli energia 
ganapirobebs sicocxles 

dedamiwaze?

ifiqre

da

imsjele

1. energia

sur. 3. wylis miqceva-moq-

cevis eleqtrosadguri

sur. 2. qaris eleqtro-
sadguri `qarTli~
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1. 1-li cxrilis gamoyenebiT daajgufe energiis bu-
nebrivi da xelovnuri wyaroebi: torfi, benzini, 
qvanaxSiri, eleqtruli energia, atomuri energia, 
SeSa, bunebrivi airi.  

2. me-2  cxrilis gamoyenebiT daajgufe energiis gana-
xlebadi da araganaxlebadi wyaroebi.

3. moamzade plakati siTburi da eleqtruli energiis 
dazogvis RonisZiebebis Sesaxeb ojaxsa da skolaSi.

 sqemis mixedviT imsjele energiis bunebrivi wya roebis 
Sesaxeb.

cxr. 1

bunebrivi xelovnuri

ganaxlebadi araganaxlebadi

cxr. 2

xlebs da iyeneben sxvadasxva sayofacxovrebo saWiroe-

bisaTvis.

atomuri energia araganaxlebadi energiis wyaroa. igi 

miiReba nivTierebis Semadgeneli Zalian patara nawila-

kebis sxva nawilakebad gardaqmnis Sedegad. Tumca ener-

giis misaRebad yvela nawilaki ar gamodgeba. Aam mizniT 

iyeneben radiaqtiur nivTierebebs, romlebic miwis wiaR-

Si moipoveba, magaliTad urans. misi maragi amowurvadia. 

U1 grami uranis gardaqmnis Sedegad imdeni siTburi ener-

gia gamoiyofa, ramdenic 3 tona qvanaxSiris wvis Sedegad.

Aatomuri energiis miRebis process Tan axlavs gansa-

kuTrebuli gamosxiveba – radiaqtiuri gamosxiveba, rac 

sazianoa adamianis janmrTelobisaTvis. amitom atomur 

eleqtrosadgurebSi sistematurad amowmeben radiaciu-

li gamosxivebis dones (sur. 4).

energiis bunebrivi wyaroebi

wylis energia

mzis energia

qaris energia

amouwuravi

araganaxlebadi

amowurvadi

wyali

mcenareebi

cxovelebi

ganaxlebadi

qvanaxSiri bunebrivi airi  

torfi navTobi
sasargeblo
wiaRiseuli

sur. 4. atomuri 
eleqtrosadguris 
samarTavi pulti

gaazreba

saSinao davaleba
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2. siTburi energia

dedamiwaze mze energiis mTavari wyaroa. igi xuTi mi-

liardi welia asxivebs siTbosa da sinaTles. Mmzis energia 

yvela cocxal arsebas sWirdeba.

mzidan gamosxivebuli siTburi energia iwvevs mcena-

reTa aRmocenebasa da zrdas. Ddedamiwis zedapiri sxva-

dasxva adgilze gansxvavebulad Tbeba, Aamitom dedamiwa 

sxvadasxvanairi saxeobis mcenareebiTaa dafaruli.

Mmzis siTburi energiis xarjze wyali dedamiwaze Txe-

vad mdgomareobaSia. wylis energia aucilebelia cocxa-

li organizmebisaTvis. rom ar yofiliyo wyali, ar iqne-

boda sicocxle dedamiwaze.

mzis siTbosa da sinaTlis energia SeiZleba gamoye-

nebuli iqnas uSualod sxva energiad gardaqmnis gare-

Se. aseTi danadgarebia mzis koleqtorebi (sur. 6). mzis 

koleqtorebi Sedgeba milebisagan, romlebSic arsebuli 

wyali cxeldeba mzis siTbos energiis xarjze. cxeli wya-

li ki gamoiyeneba sayofacxovrebo miznebisaTvis da sax-

lebis gasaTbobad.

siTburi energiis xarjze qarxnebSi adnoben sxva-

dasxva liTons, awarmoeben minas. medicinaSi siTbur 

energias iyeneben saoperacio iaraRebis sterilizaciisa 

da sxva saWiroebisaTvis. siTburi energia gamoiyofa saw-

vavis (navTobi, qvanaxSiri, bunebrivi airi) wvis Sedegad 

(sur. 5). Esawvavis wvis Sedegad miRebuli siTburi energia 

gamoiyeneba: eleqtruli energiis misaRebad, wylis ga-

saTbobad da sxv.

siTburi energia SeiZleba miviRoT miwis wiaRidan amo-

suli cxeli wyliT – geizeriT (sur. 7). zogjer geizeris 

wylis temperatura 100 graduss aRwevs.

sur. 6. mzis koleqtori

romeli energia 
gamoiyofa sawvavis 

wvisas?

sur. 5

sur. 7. geizeri

ifiqre

da

imsjele
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1. imsjele energiebis gardaqmnis Sesaxeb kosmosuri xo-

maldis dedamiwidan kosmosSi gaSvebisas (sur. 9).

2. adamianebs bagirze swrafi Camosrialibisas xelebi ewve-

baT. imsjele, energiis ra gardaqmnebi xdeba am dros.

Bbevri qveyana, sadac mkacri da xangrZlivi zamTaria, 

quCebis gasaTbobad geoTermul (miwisqveSa cxeli wyle-

bi) wyals iyenebs. islandia msoflioSi yvelaze civi qve-

yanaa. Tumca igi mdidaria geizerebiT. Aam qveynis saxlebi 

da qalaqebis trotuarebi geoTermuli wylebiT Tbeba. 

me-8 suraTze gamosaxulia islandiaSi cxeli wylis mile-

biT dafaruli mSenebare trotuari.

saqarTvelo msoflioSi gamoirCeva miwisqveSa wyle-

bis simdidriT. Aam wylebs sxvadasxva Semadgenloba da 

temperatura aqvT. magaliTad, cxeli gogirdis wyali 

sayofacxovrebo miznebisTvis miewodeba Tbilisis mra-

val ubans.

mocemuli gaqvs:  5 an 10-TeTriani moneta.

msvleloba: 
1. swrafad gaaxaxune moneta magidaze 20-30-jer. 
2. Seexe monetas  meore xeliT
	aRwere cda. gamoitane daskvna, romeli energiis gar-

daqmna xdeba monetis xaxunisas.

eqsperimentuli davaleba

dakvirveba energiis gardaqmnaze

sur. 8. cxeli wylis milebiT dafaruli mSenebare trotuarebi islandiaSi

sur. 9

gaazreba

saSinao davaleba
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romeli energiis xarjze 
muSaobs mobiluri 

telefoni?

adamianebi mzes saukuneebis ganmavlobaSi Tvlid-

nen sinaTlisa da siTbos wyarod. isini ver warmoidgen-

dnen, rom mzis energia SeiZleboda eleqtruli energiis  

wyaroc yofiliyo.

me-20 saukuneSi mecnierebma SeZles mzis sinaTlis 

energia gamoyenebinaT eleqtruli denis misaRebad. maT 

Seqmnes iseTi mowyobilobebi, romlebic sinaTlis ener-

gias eleqtrul energiad gardaqmnis. aseT xelsawyoebs 

fotoelementebi ewodeba.

fotoelementebis erTobliobas uwodeben mzis bata-

reas. mzis batareebze muSaobs mravali xelsawyo, maGgali-

Tad: naTura, televizori, nouTbuqi, kalkulatori da 

sxva.

me-10 suraTze gamosaxulia mobilur telefonTan 

SeerTebuli mzis batarea, romelSic mzis sxivebis mo-

qmdebiT eleqtruli deni miiReba da kvebavs mobilur 

telefons. amJamad Seqmnilia avtomanqanebi (sur. 11), 

motociklebi da velosipedebi, romelTac saxuravebze 

damontaJebuli aqvT mzis batareebi. maTSi miRebuli deni 

akumulators an Zravas miewodeba. jer-jerobiT aseTi 

manqanebis siCqare didi ar aris, Tumca maT didi momavali 

aqvT. Mmzis batareebs saxlebis saxuravebzec amontaJeben 

ufaso eleqtruli denis misaRebad (sur. 12).

msoflios bevr qalaqSi saavtomobilo trasebi gana-

Tebulia mzis batareebze momuSave naTurebiT (sur. 13). 

aseYTi naTurebi oTaxis gasanaTebladac gamoiyeneba.

sinaTlis energia ekologiurad sufTa energiaa. ami-

tom mecnierebi cdiloben maqsimalurad gamoiyenon es 

energia. suraTze gamosaxulia espaneTSi agebuli mzis 

eleqtrosadguri (sur. 14 a). igi Sedgeba sarkeebis siste-

misagan. sarkeebidan areklili sinaTle koncentrirdeba 

(Tavs iyris) specialur koSkSi (sur. 14 b). Sekrebili si-

3. sinaTlis energia

sur.13. lampionebi 
mzis batareebze

sur.10

sur.12

sur. 11

ifiqre

da

imsjele
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●	 me-17 suraTze gamosaxulia saxlis saxuravze damonta-
Jebuli mzis batareebi da koleqtorebi. imsjele, romel 
energiad gardaiqmneba mzis energia. romel energiebs 
iyeneben am saxlis mobinadreebi sayofacxovrebo mizne-
bisaTvis.

sur.15. mzis batareebi 
kosmosur xomaldze

●	 me-16 suraTze gamosaxulia mzis eleqtrosadguris sqe-
ma. imsjele, mzis sinaTlis energiis eleqtrul energiad 
gardaqmnis Sesaxeb.

sur. 14. mzis eleqtrosadguri

sur. 17

naTlis sxivebis energiis xarjze duRdeba siTxe, romlis 

orTqlis energia specialuri danadgarebiT gardaiqmne-

ba eleqtrul energiad.

Kkosmosur xomaldebSi energiis mTavari wyaro sinaT-

lis energiaa. me-15 suraTze gamosaxul xomaldze damon-

taJebulia mzis batareebi, romelTa saSualebiTac si-

naTlis energia gardaiqmneba eleqtrul energiad.

a b

energiis gardamqmneli 
sistema  

momxmarebeli

mzis batareebi    sur. 16

gaazreba

saSinao davaleba
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Cven garSemo uamravi sxeuli moZraobs. moZraoben 

adamianebi, manqanebi, mdinareSi gadaadgildebian gemebi, 

Tavad mdinarec wylis ganuwyveteli moZraobaa.

moZraoba SeuZliaT mxolod im sxeulebs, romelebsac 

energia gaaCniaT. Cven, adamianebic mxolod im SemTxveva-

Si SevZlebT moZraobas, Tu energia gveqneba. Eenergia ada-

mianebs sWirdebaT ara mxolod moZraobisaTvis, aramed 

sxva sasicocxlo procesebisTvisac.

Cveni organizmi energias sakvebidan iRebs. Ee.i. adamia-

nis sasicocxlo procesebisTvis aucilebelia sakvebi.

Tu miRebuli sakvebis energia aRemateba cocxali 

organizmebis mier daxarjul energias, maSin igi cximis 

saxiT grovdeba organizmSi. magaliTad, daTvebs cximis 

energiis xarjze SeuZliaT didxans gaZlon sakvebis ga-

reSe da iZinon (sur. 19).

karaqiani puris patara naWeri 76 kilokaloria (kkal) 

energias Seicavs. Aam energiis xarjze moswavles SeuZlia 

ixtunaos 6 wuTis ganmavlobaSi, iseirnos velosipediT 15 

wuTis ganmavlobaSi, iZinos naxevari saaTi. M me-3 cxrilSi 

mocemulia adamianis mier sxvadasxva situaciaSi ener-

giis danaxarji erTi wuTis ganmavlobaSi.

Cven sakvebad viyenebT sxvadasxva mcenares. Mmcenaree-

bis zrdisa da ganviTarebisaTvis aucilebelia mzis ener-

gia, romelic aseve aucilebelia nebismieri cocxali or-

ganizmis zrdisa da ganviTarebisaTvis. 

adamiani da cxovelebi mcenareuli sakvebidan iReben 

energias, romelic gardaiqmneba moZraobisa da sxva ener-

giad.

4. sakvebis energia

ratom aris aucilebeli 
sakvebi  cocxali 

organizmebisaTvis?

sur. 18

jdoma 1500 kal

dgoma 2500 kal

siaruli 3800 kal

sirbili 9600 kal

cxr. 3. erT wuTSi 
energiis danaxarji

sur. 19

1 kkal = 1000 kal

ifiqre

da

imsjele
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aqedan vaskvniT, rom adamianis organizmSi erTi sa-

xis energia gardaiqmna meore saxis energiad. e.i. sakvebis 

energia ar ikargeba. igi erTi saxidan meoreSi gardaiq-

mneba. 

energia erTi sxeulidan SeiZleba gadaeces meore 

sxeuls, Aan erTi saxidan gardaiqmnas meore saxed.

●	 azrobrivad daalage energiis gardaqmnis Tanmimdevro-
ba, rodesac adamiani xerxavs SeSas.

1. sqemis mixedviT imsjele mzis energiis `mogzaurobis~  
Sesaxeb. 

2. 12-13 wlis mozardi erTi dRe-Ramis ganmavlobaSi daax-
loebiT 1600 kkal energias xarjavs. 

 me-4 cxrilis gamoyenebiT Seadgine K 12-13 wlis mozardis 
erTi dRe-Ramis meniu da gamoTvale ramden kalorias 
Seicavs igi. Seadare erTi dRe-Ramis energiis danaxarjis 
monacemebs.GKK

3. me-3 cxrilis mixedviT imsjele sxvadasxva situaciaSi 
erT wuTSi daxarjuli energiis Sesaxeb. romeli energiis 
gardaqmna xdeba am dros?

sakvebis saxeoba kal

TeTri puri 226

yveli 400

karaqi 780

rZEe 66

Svriis fafa 70

kvercxi 1 cali 80

Zroxis xorci 130

Tevzi 130

Zexvi 200

qaTmis xorci 130

Sokoladi 500

vaSli 50

yurZeni 70

mandarini 30

forToxali 35

namcxvari 420

kartofili 85

cxr. 4. 100 grami sakvebis 
kaloriuloba

SeSis siTburi 
energia

mzis

energia

sakvebis
 energia

 moZraobis
energia

xerxis siTburi 
energia

adamianis 
kunTebis energia

xerxvisas gamocemuli 
bgeris energia

gaazreba

saSinao davaleba
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5. Semajamebeli gakveTili

1. sqemis mixedviT imsjele mzis energiis sxva energiad gar-
daqmnis Sesaxeb.

gamravleba

zrda da
ganviTareba

Zili

moZraobasunTqva

ujredebisa 
da qsovilebis 

ganaxleba

organizmis
 mier gamoyenebuli 

energia

2. sqemis mixedviT imsjele sakvebis energiis gamoyenebis 
Sesaxeb sxvadasxva sasicocxlo procesebisaTvis. 

eleqtruli

sawvavis

siTbos

moZraobissinaTlis

mzis 
energia

sakvebis
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3.  sqemis mixedviT imsjele mzis energiis `mogzaurobis~ 
Sesaxeb. 

4. azrobrivad isrebiT daukavSire sityvebi erTmaneTs. 

siTburi energia

sakvebis energia

sinaTlis energia

eleqtruli energia

sawvavi

qari

mze

sinaTle 

mzis batareebi

televizori

mcenareebi

eleqtruli naTura

mzis koleqtorebi

uZvelesi 
mcenareebi

qvanaxSiri
navTobi
gazi
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	arsebobs sxvadasxva saxis energia: moZraobis (meqanikuri), siTbu-
ri, eleqtruli, sinaTlis, sakvebis.

E	energiis yvela saxe mzis energiis gardaqmnis Sedegad aris miRe-
buli.

E	energiis wyaroebi SeiZleba iyos bunebrivi da xelovnuri.

M	mze energiis bunebrivi wyaroa. eleqtrosadgurebi, eleqtroga-
maxureblebi  da a.S. energiis xelovnuri wyaroebia.

E	energiis wyaroebi SeiZleba iyos ganaxlebadi da araganaxlebadi.

G	ganaxlebadi energiis wyaroebia: mze, qari, zRvebisa da okeanis 
wylis miqceva-moqceva, biomasalebi. 

	 Aaraganaxlebadi energiis wyaroebia: navTobi, qvanaxSiri, buneb-
rivi airi.

E	energia erTi saxidan meore saxeSi gardaiqmneba. magaliTad, mzis 
energia iwvevs mcenaris zrdas, romelsac sakvebad moixmaren. 
sakvebis energia gadadis cocxali organizmebis moZraobis ener-
giaSi.

E	 Mmze, qari, wyali amouwuravia dedamiwis arsebobisas, xolo nav-
Tobis, qvanaxSiris, bunebrivi airis maragebi amowurvadia. Aamitom 
saWiroa maTi dazogva. A

E	adamianebi mudmivad eZeben energiis axal wyaroebs, vinaidan 
yvela saxis energia, gansakuTrebiT eleqtruli, aucilebelia 
adamia nis normaluri arsebobisaTvis. 

me-3 Tavis mokle daskvnebi:


