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klasi VI

teqstis tipi – sainformacio-SemecnebiTi

duglas e. riCardsis wignis mixedviT

es masala Seiqmna amerikeli xalxis keTili nebiTa da aSS-is saerTaSoriso 
ganviTarebis saagentos mxardaWeriT, USAID sabaziso ganaTlebis programis 
farglebSi, saqarTvelos ganaTlebisa da mecnierebis saministrosTan 
TanamSromlobiT. masala momzadebulia USAID saqarTvelos dawyebiTi 
ganaTlebis proeqtis (G-PriEd) farglebSi Seqmnili resursebis safuZvelze.



buneba, romelic aseTi mravalferovania da 
mSvenieri, romelic gvatkbobs Tavisi ganumeo-
reblobiT, SeiZleba daujereblad amoucnobi an 
saSiSi iyos. yvelam viciT qariSxlis, namqeris, zva-
vis, tyis xanZrebis, niaRvrebis, talRebis miqceva-
moqcevis da TviT el-Weqis Sesaxeb. vkiTxulobT 
enciklopediebs da gvgonia, rom Cvens planetasTan 
dakavSirebuli yvela kiTxva pasuxgacemulia, yve-
la saidumlo amoxsnilia, yvelaferi Seswavlilia...

magram, nu iCqareb. Tu Senc fiqrob, rom ded-
abuneba sxva veRarafriT gagakvirvebs, jer kargad 
dafiqrdi da es wigni waikiTxe. aq naxav zogierT 
iseT movlenas, romelic, marTalia, xSirad ara, ma-
gram Cvens planetaze mainc xdeba da sanam maT kar-
gad SeviswavlideT, SegviZlia ubralod bunebis 
Wirveuloba davarqvaT.
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bayayebis wvima

warmoidgine, rom wvimian amindSi gareT dgaxar, 
magram wvimis wveTebis nacvlad cidan Tavze bayaye-
bi gacviva! 

2007 wlis ivnisSi serbeTSi rom yofiliyavi, aseT 
movlenas namdvilad Seeswrebodi.

albaT, ikiTxav, saidan xvdeba caSi bayayebi? 
mecnierebis azriT, wylis qarborbalasa da 
tornados SeuZlia `Seiwovos~ tbebis, Waobebisa 
da zRvebis zedapiri. Tu qarborbala 
gansakuTrebiT Zlieria, mas SeuZlia wyalTan 
erTad aitacos bayayebi, Tevzebi da maTTan erTad 
gadaiqrolos mTebi, mindvrebi. Semdeg ki mravali 
milis daSorebiT gadmoyaros isini qveviT. 
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amfibiebis cidan cvenis SemTxvevebi dafiqsir-
da londonsa (1998 w.) da serbeTSi (2005 w.). Tevze-
bis `wvima~ ki wamovida uelssa (2004 w.) da indoeTSi 
(2006 w.). 

cidan Camocvenili Tevzebi ara, magram TviTmx-
ilvelebs Tu davujerebT, serbeTSi `wvimis~ saxiT 
mosuli bayayebis nawili Camovardnisas gadarCa da 
xtunva-xtunviT gaeSura uaxloesi Waobis mosaZeb-
nad.

zogjer qarborbala maRla aitacebs udabnos wi-
Tel qviSas an zRvis wyalTan erTad patara, mwvane 
wyalmcenareebs. Semdeg isini atmosferoSi Seereva 
wylis uwvriles wveTebs. sabolood ki, 
dedamiwis ama Tu im adgilas gansxvavebuli feris 
naleqi modis. Sen ras ityodi, zamTris adrian 
dilas gaRviZebuls gareT mwvane an wiTeli Tovli 
rom dagxvedroda?  
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uswrafesi qari

qaris uswrafesi siCqare, romelic odesme dafiq-
sirebula, saaTSi 511 kilometria. is 1999 wels, 
SeerTebul StatebSi, oklahoma sitis maxloblad, 
tornados dros ganviTarda. es rekorduli sis-
wrafis qari patara dasaxlebaSi Sebindebisas 
daiwyo. RamiT ki saSinlad gaZlierda. tornados 
Sedegad gardaicvala oTxi adamiani, daingra 250 
saxli. 

manamde, 8 wliT ufro adre, uswrafesad iTvle-
boda tornado, romlis qaris siCqare, 
daaxloebiT, 450 km/sT-s udrida. is 1991 wlis 26 
aprils dafiqsirda wiTeli kldis midamoebSi 
(aSS, oklahomas Stati).
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mecnierebi tornados klasifikacias maT mier 
miyenebuli zianis mixedviT axdenen. tornado, rom-
lis qaris siCqarec saaTSi 120 km-s aRwevs, miwasTan 
asworebs saxlebs, avtomanqanebs ki haerSi isvris. 
xolo tornados, romlis qaris siCqare saaTSi 482 
kilometrze metia, SeuZlia relsebidan gadaagdos 
matareblis vagonebi, niadagidan amoTxaros xeebi 
da TviT myarad dagebuli qvafenilic ki ayaros 
quCaSi.

tornados qaris pirdapiri maxasiTeblebis dad-
gena TiTqmis SeuZlebelia. amitom meteorologebi 
misi  klasificirebisTvis mis damangrevel Zalas 
iyeneben. qaris sazomi Cveulebrivi instrumentebi 
ver uZlebs umZlavres qarborbalas, ris gamoc mec-
nierebma axlaxans daiwyes SedarebiT miaxloebiTi 
gamoTvlebi specialuri mowyobilobis, dopleris 
radaris meSveobiT. 

tornado (xSirad moixsenieba, rogorc cikloni) – 
Zlieri, saSiSi, mbrunavi haeris sveti, romelic 
dedamiwis zedapirs exeba da gzad anadgurebs 
yvelafers. is Rrublebis Sejaxebis dros 
warmoiqmneba. tornado sxvadasxva formisa da 
zomisaa, magram, ZiriTadad, sqeli sakvamuris 
forma aqvs, romlis viwro mxarec dedamiwidan 
yvelafers isrutavs da xSirad mtvris Rrublebs 
tovebs. tornadoebis umetesobas aqvs qaris siCqare 
117 km/sT-Si da sigrZiT, daaxloebiT, 80 metria. 
sanam gaqreba, igi ramdenime kilometrs gaivlis. am 
dromde dafiqsirebuli yvelaze saSiSi tornados 
qaris siCqare 511 km-s aRwevs saaTSi da sigrZiT 3 km-
ia. gaqrobamde gaivlis 10000 km-s.
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tornados simZlavre fujicus skaliT izomeba. 
igi tornados intensivobis gasazomad SemuSavda 
mis mier miyenebuli zianis safuZvelze. skalaze 
umaRlesi maCvenebelia F-6. is jer arcerTi torna-
dosTvis ar miuniWebiaT.

mecnierebi, romlebic aminds ikvleven, acxade-
ben, rom qaris monacemebis gazomva sakmaod didi 
miRwevaa. qariSxlebis dros Segrovebuli infor-
macia xels Seuwyobs  tornadoebis saidumloebis 
amocnobas.

dopleris 

radari
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cecxlovani tornado

patara tornado SiSsa da gakvirvebas iwvevs. 
SedarebiT didi tornados dros adamianebi 
TavSesafrebisa da sardafebisken garbian. xolo 
monstri tornado, qariSxali, romelic F-5 dones 
aRwevs, marTlac rom SemaZrwunebelia.

kidev ufro saSiSi movlenaa cecxlovani tornado. 
Tu Sen haeris mbrunav masas daumateb mxurvalebas, 
nacarsa da cecxls, Sedegad cecxlovan tornados 
miiReb. cecxlis konuss SeuZlia moswydes miwas, 
swrafad gadaadgildes da gaanadguros yvelaferi, rac 
ki gzad Sexvdeba. 

Zlieri xanZris dros cecxli STanTqavs didi ra-
odenobiT Jangbads. gacxelebuli haeri swrafad 
iwevs zemoT, civi ki qvemoT Camodis da mis adgils 
ikavebs. am dros Zlieri qari warmoiSoba. zogjer es 
TviTwarmoqmnili qariSxali cecxlovan qarborbalas
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iwvevs. am cecxlismfrqvevelma tornadom 
SeiZleba 15 metramde siganes miaRwios, xolo sig-
rZeSi – 40-sarTuliani Senobis simaRles.

cecxlovani tornadoebis Sesaxeb dRes Zalian 
mwiri informacia gvaqvs. isini iseT situaciebSi 
warmoiSoba, romelTa Tavidan acilebasac 
TiTqmis yvela Cvengani cdilobs: adamianebi 
yvelafers akeTeben saimisod, rom aseTi 
xanZrebi dawyebidan maqsimalurad mcire droSi 
gaaneitralon. anu, cecxli ise ar gaZlierdes, 
rom cecxlovani tornado warmoqmnas. 
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`xvrelebi~ zRvis siRrmeSi

Seni azriT, es ra aris? iqneb, wyalqveSa tornadoa? 

ara, aseTi ram bunebaSi ar arsebobs. sinamdvile-
Si es zRvis siRrmeSi arsebuli `xvrelebia~. isini 
okeanis fskerze, zedapiridan 1,6 kilometris siR-
rmeze Cndeba da, erTi SexedviT, mbrunavi Savi kvam-
lis STabeWdilebas tovebs. `xvrelebi~ garSemor-
tymulia ucnobi wyalqveSa arsebebiT, romlebic 
pirvelad 30 wlis winaT SeamCnies. ucnauria, magram 
es arsebebi kargad eguebian maRal wnevas, usinaT-
lobas, cxel, qafqafa garemos. aq aris milionobiT 
baqteria, romlebic zRvis fskeridan wamosul mom-
wamlav qimiur nivTierebebs sakvebad gardaqmnis. 
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am wyalqveSa cxel wyaroebs hidroTermul 
xvrelebs uwodeben. isini maSin Cndeba, rode-
sac dedamiwis siRrmeSi okeanis fskerze Cndeba 
napralebi. napralebSi  CaiRvreba wyali, romelic 
magmasTan1 SexebiT cxeldeba zogjer 3000C-mde, 
Semdeg ki  ukanve amoifrqveva civ okeaneSi da Tan 
amoaqvs gamdnari kenWebisa da qimiuri naerTebis 
Savi an nacrisferi fafisebri masa. 

mecnierebma yvelaze Rrma hidroTermuli xvrele-
bi karibis zRvaSi 5 kilometris siRrmeSi, kaimanis 
RrmulSi aRmoaCines. kaimanis Rrmuli msoflioSi 
yvelaze Rrma wyalqveSa vulkanuri napralia, ro-
melic zRvis fskerze kaimanisa da iamaikis kunZu-
lebs Soris mdebareobs. geologebi gakvirvebulni 
arian xvrelis milebis zrdis siswrafiT – daaxloe-
biT, 9 metri 18 Tvis ganmavlobaSi. xvrelebi 
manam izrdeba, sanam vertikaluri mdgomareobis 
SenarCuneba SeuZlia, xolo Semdeg gadayiravdeba 
xolme. mis adgils ki axali xvreli ikavebs.

1  magma [berZ. magma - sqeli] - gamdnari masa dedamiwis qerqSi 
da qerqis qveS.
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feierverki caSi

fotoze aucileblad geqneba nanaxi didi mokaS-
kaSe rkalebi, romlebsac avroras, dilis naTebas, 
CrdiloeTis an samxreTis cials eZaxian. isini xSir-
ad SeiniSneba CrdiloeT da samxreT polusebze. po-
laruli regionebis maxloblad mcxovrebi adami-
anebi mas xedaven mravalferi sxivebis uzarmazari 
mocimcime fardis saxiT. CrdiloeTSi mas Crdilo-
eTis naTebas eZaxian, xolo samxreTSi – samxreTisas. 

avrora SeiZleba mravali feriT mogvevlinos, 
Tumca ufro xSirad Ria mwvane da vardisferi 
gvxvdeba. cnobilia wiTeli, yviTeli, lurji da 
iisferi naTebac. feris garda is formiTac mra-
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valgvaria – zogjer Rrublis forma aqvs, xan 
RrublebSia mimobneuli, zogjer konuss, TaRs, 
mofriale fardas an gasrolil isrebs gvagonebs, 
romlebic cas arabunebriv Suqs hfens. 

rogor Cndeba avrora?

mzis zedapirze temperatura milionobiT gra-
duss utoldeba celsiusis skaliT. aseT temper-
aturaze gazis molekulebi ejaxeba erTmaneTs da 
iwvevs afeTqebebs. afeTqebis Sedegan amoityorc-
neba Tavisufali nawilakebi. mzis qaris moqmedebiT 
isini dedamiwis mimarTulebiT iwyeben moZraobas. 
damuxtuli nawilakebis wvima mzidan dedamiwamde 
saaTSi milionnaxevari kilometris siCqariT modis 
(ufro zustad, 1609344000 km/sT siCqariT!). 
nawilakebi xvdebian dedamiwis magnitur velSi. 
dedamiwis magnituri veli maT mimarTulebas ucv-
lis. Tumca dedamiwis magnituri veli SedarebiT 
sustia polusebze, ris gamoc nawilakebi polusebis 
siaxloves aRweven atmosferoSi da airis nawilakebs 
ejaxebian. Sejaxebis Sedegad warmoiSoba naTeba, 
romelsac Cven CrdiloeTis (an samxreTis) mocekvave 
naTebad aRviqvamT.

avroras naTeba, daaxloebiT, 80 kilometri sig-
rZisaa da dedamiwis zedapiridan 640 kilometris 
simaRleze Cndeba. mkvlevarebma isic aRmoaCines, 
rom avroras naTeba Tavis piks yovel 11 weliwadSi 
erTxel aRwevs. 2024 weli momdevno pikis periodia.
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sferuli mexi

ra aris sferuli mexi? 

zogjer, Weqa-quxilis dros, moulodnelad ga-
moCndeba adamianis Tavis zomis gavarvarebuli 
`burTi~. igi dedamiwidan ramdenime metris simaR-
leze dafrinavs. zogjer miwaze daxteba, ezos cek-
viT Semouvlis, Semdeg mkveTrad zemoT aiWreba da 
manam navardobs haerSi, vidre ar gaqreba. es saoc-
ari fenomeni sferuli mexia. zogjer misi gaqroba 
mcire simZlavris afeTqebas iwvevs. 

sferuli mexis SemTxvevebs jer kidev Zveli ber-
Znebi aRwerdnen. mogvianebiT,  me-18 saukuneSi, gad-
mocemiT, mas germaneli mecnieris sicocxlec emsx-
verpla. arsebobs mecnierTa Canawerebi, romlebic 
sferul mexs meoce saukunis dasawyisSi ikvlevdnen. 
mas Semdeg didi dro gavida. mkvlevarebs konkret-
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uli Teoria jer kidev ar aqvT SemuSavebuli, rac 
sferuli mexis ucnaur, idumal bunebas cotaTi 
mainc axsnida. Tumca 2012 wels Cineli mecnierebis 
jgufma, qinghaiSi, dasavleTi CineTis regionSi, 
sruliad SemTxveviT, ara mxolod movlenaze da-
kvirveba da Cawera moaxerxa, aramed gazoma kidec 
misi zogierTi maxasiaTebeli (zoma, siswrafe da 
sxv.). es iyo am fenomenis bunebaSi `daWeris~ pirve-
li SemTxveva.

Cineli mecnierebi amtkiceben, rom rodesac 
Cveulebrivi mexi dedamiwaze ecema, niadagidan 
amoifrqveva minerali, romelsac silikoni hqvia. 
mecnierTa azriT, silikoni qmnis buStukebs, rom-
lebic JangbadSi wvas iwyebs. mexis am gasaocar 
burTebSi rkinisa da kalciumis nivTierebebic aR-
moaCines. 

airis zvavi

albaT, gsmenia Tovlis zvavsa an kldezvavze 
da maT gamanadgurebel Zalaze. rogor fiqrob, 
airis zvavi raRa unda iyos? 

airis zvavi airisa da RorRis Rrubelia, 
romlis temperaturam SeiZleba +5370-sac ki 
gadaaWarbos. vulkanidan qariSxlis siswrafiT 
moZravi haeris cxeli, mtvriT da ferfliT 
Sedgenili nakadi sulisSemZvreli sanaxaobaa. 
is vulkanis mZlavri 
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amofrqvevis Sedegad warmoiSoba. amofrqvevis 
sawyis stadiaze vulkanis yelis zemoT sveti Cnde-
ba. amofrqveuli sveti atmosferoSi amotyorcnis 
movarvare ferflsa da RorRs.

vulkanis amofrqvevisas gamdnari lavis gavarva-
rebuli nakadi qvemoT Camoedineba mTis kalTebze 
da gzaze yvelafers miwasTan asworebs. Tumca air-
is zvavi kidev ufro saSiSia. misi moZraoba Tovlis 
zvavis movardnas waagavs, im gansxvavebiT, rom igi 
gausaZlisad cxelia, Seicavs momwamvlel airebs 
da qariSxlis Zalis mqone siCqares aviTarebs – saa-
TSi zogjer 100 kilometrs. vulkanur fenomenTa 
Soris igi yvelaze momakvdinebeli Zalis mqonea, 
radgan adamianTa umravlesobas SeuZlia gza auq-
cios lavis nakads, magram airis zvavisgan gaqceva 
iseTi advili ar aris. 
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`Tovlborbali~

kanadaSi zamTarSi qarbuqis Semdeg gareT rom 
gamoiWyitav, aTobiT mrgval, wisqvilis dolabis2 
formis Tovlis gundas dainaxav. maT Tovlbor-
blebs eZaxian, romlebsac buneba adamianis dax-
marebis gareSe akeTebs.

Tovlborblebis `damzadebas~ konkretuli pi-
robebi sWirdeba: miwis zedapiri dafaruli unda 
iyos yinulovani, myari TovliT, romelsac cidan 
mofarfate Tovli ar miekvreba. aseTi zedapiri 
Cndeba mzian amindebSi. yinulovani zedapiris qveS 
sveli, SedarebiT rbili Tovli grovdeba. Zlieri 

2  dolabi - wisqvilis qva.
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da gamWoli qari Tovlis zedapiridan Txel fenas 
aagorebs. ase Cndeba patara Tovlborblebi. Sem-
deg qari maT aqeT-iqeT mimofantavs. gorvisas isini 
kidev aikravs damatebiT Tovls, xolo ukan ucnaur 
kvals tovebs. garegnulad maT gadaWrili moris 
forma aqvs, romelic xSirad gulSi fuRuroa. 

Tovlborblebis zoma golfis saTamaSo burTis 
zomidan 100-litriani kasris zomamde 
meryeobs. albaT, buneba ase gvatyobinebs, rom 
gundaobis dro dadga!

am wignSi bunebaSi gamovlenili ucnauri Sem-
Txvevebis mxolod mcire nawilia aRwerili. kidev 
uamravi ram SeiZleba moxdes iseTi, rac gagvaocebs 
da ris Sesaxebac dawvrilebiT informacias versad 
vnaxavT. vin icis, SeiZleba Senc gadaawyde aseT 
SemTxvevebs. aRwere isini. momavalSi SeiZleba Sen 
Tavad gamoikvlio an vinme mecniers gamoadges sa-
kuTari dakvirvebebisTvis Sen mier aRwerili ucn-
auri SemTxveva.




