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nawili 

maia bliaZe    rusudan axvlediani

grifminiWebulia saqarTvelos ganaTlebisa da mecnierebis  

saministros mier 2018 wels. 



Sinaarsi

moZraoba da siCqare   ............................................................................................................4

organizmebis ganviTareba  ............................................................................ 19

ra aris moZraoba?  ............................................................................................................................................5

ratom moZraoben sxeulebi?  ..............................................................................................................7

ra aris Zala?  .......................................................................................................................................................11

rogori Zalebi arsebobs?  ..................................................................................................................14

rogor moqmedebs dedamiwis mizidulobis Zala sagnebze  .......................17

32. 

33.

34.

35.

Caatare 

kvleva.

36.

37.

38.

39.

40.

41.

42.

43.

proeqti.

organizmebis zrda-ganviTareba da gamravleba  ...................................................20

wiwvovani mcenareebis sasicocxlo cikli  ..................................................................22

yvavilovani mcenareebis sasicocxlo cikli  ..........................................................24

mwerebis samsafexuriani sasicocxlo cikli  ...........................................................28

mwerebis oTxsafexuriani sasicocxlo cikli  ........................................................30

amfibiebis sasicocxlo cikli  .....................................................................................................32

qvewarmavlebisa da frinvelebis sasicocxlo cikli  ..................................34

ZuZumwovrebis sasicocxlo cikli  ........................................................................................36

frinvelis gamosaCekad saWiro drois gazomva  .....................................................38

leqsikoni  .................................................................................................................................................................41

danarTi  .......................................................................................................................................................................47

4

5



4
Tavi

   ra aris moZraoba;

   romelia moZraobis saxeebi;

   rogor da ratom  moZraoben sxeulebi;

   ra exmareba maT moZraobaSi;

   ra gavlenas axdens Zalis moqmedeba sxeulis moZ-

raobaze.

   daakvirde da ganasxvao sxeulebis moZraoba;

   aRwero moZraobis saxeebi da maTi maxasiaTeblebi;

   Caataro cdebi da daadgino, ra iwvevs  moZraobas;

   ganasxvao erTmaneTisgan kontaqturi da manZilze 

moqmedi Zalebi.

aq Seityob:

SeZleb:

moZraoba da 
Zalebi
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ra aris moZraoba?

moZraobas vxvdebiT bunebaSi, yoveldRiur cxov-

rebaSi: moZraoben adamianebi da cxovelebi, plane-

tebi da varskvlavebi, zRvis talRebi da mdinaris 

wyali, manqanebi da a. S. 

moZraobs cocxalic da aracocxalic. sxe ulebs 

moZraoba SeuZliaT yvelgan: xmeleTze, wyalSi da 

haerSi. ufro metic, wylisa da xmeleTis zedapiris 

qveSac, magram maTi moZraoba sxvadasxva garemoSi sxva-

dasxvanairia. zogi sxeuli swrafad moZraobs, zogi 

ki – nela.

moZraoba sxeulis mdebareobis cvlilebaa sxva 

nebismieri sxeulis mimarT. moZraobas axasiaTebs 

siswrafe da mimarTuleba. 

siswrafe da siCqare erTmaneTisgan gansxvavdeba. 

siCqare aris moZraobis tempi, e.i. siCqare gamoxa-

daakvirdi suraTebs,

rogor fiqrob, ra saer-

To aqvT maT? 

aRwere, rogor moZrao-

bas asruleben suraTze 

gamosaxuli sxeulebi.



6 /       • Tavi 4

savarjiSoebi

1   Camowere Sen garSemo arsebuli sxe ulebi. is sxeulebi, 

romlebic moZraoben `+~-iT aRniSne, xolo romlebic U 

umoZraod arian `-~-iT. 

2  Cawere cxrilSi xmeleTze, wyalSi da haerSi moZravi 

sxeulebi.

xmeleTi wyali haeri

nimuSi

velosipedis da manqanis mZRolebi erTsa 

da imave qalaqSi midian. rogor fiqrob, 

romeli ufro swrafad Cava daniSnule bis 

adgilas? axseni Seni pasuxi.

3  aRwere, rogor moZraoben suraTebze gamosaxuli sxeulebi. 

daalage isini moZraobis siswrafis mixedviT: yvelaze nela 

moZravidan yvelaze swrafad moZravisken.

tavs, ramdenad swrafad moZraobs sxeuli. siswrafe 

ki imaSi gamoixateba, ramdenad swrafad mixval konk-

retul adgilas. Tu Sen mimarTulebas ise Secvli, 

rom ar Seanaleb moZraobis temps, Seicvleba Seni 

siswrafe, magram siCqare igive darCeba. 

Tu gsurs, meti Seityo 

moZraobis Sesaxeb, naxe 

videofilmi

https://www.youtube.com/

watch?v=DqksorBxSKM

ifiqre
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ratom moZraoben 

sxeulebi?

praqtikuli 1

mimoixede Sen garSemo: zogi sxe uli moZraobs, zogi 

ki – ara. is sxeuli, romelic ar moZraobs, uZravia. 

mas garkveuli mdgomareoba da adgili aqvs. moZravi 

sxeulebis mdebareoba ki cvalebadia. isini garkveul 

dros erT adgilas imyofebian, xolo sxva dros – 

sxva adgilas, anu gadaadgildebian.

sxeuli rom amoZravdes, saWiroa, masze sxva sxeuli 

moqmedebdes. sxvadasxva sxeuls xSirad Cven avamoZ-

ravebT xolme. sxeulis moqaCva, biZgi Tu dartyma yo-

velTvis iwvevs am sxeulebis mdebareobis Secvlas, 

anu moZraobas. isini moZraobas imitom iwyeben, rom 

Sen maTze ZaliT imoqmede. sxeulis adgilidan daZv-

ras, siswrafis an mimarTulebis Secvlas, aseve gaCe-

rebas masze Zalis moqmedeba iwvevs.

saWiro masala: wigni, magida.

msvleloba:

dade wigni magidaze, daakvirdi da upasuxe 
kiTxvebs:  

a) rogor fiqrob, SeiZleba Tu ara wignma 

TavisiT Seicvalos mdebareoba? 

b) ra xerxiT Seucvlidi wigns mdebareobas? 

g) gamoitane daskvna. 

aRwere suraTebi: daadgi ne,  romeli 

sxeulia moZravi da romeli uZravi?

ra moqmedebis Sesrulebaa saWiro, rom 

uZravma sxeulma moZraoba daiwyos.

1

3

2

4

Tu gsurs, meti Seityo 

Tu ratom moZraoben 

sxeulebi, naxe 

videofilmi:

https://www.youtube.com/

watch?v=rfeVlNL7d9U
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1

2

3
4

5 6 7

8

1  daakvirdi suraTebs da daajgufe isini moZraobis gamomwvevi 

 mizezebis mixedviT. cxrilis pirvel svetSi Camowere sxeulebi, 

romelTa moZraobisaTvis saWiroa biZgi, meore svetSi sxeulebi, 

romelTac moqaCva sWirdebaT da mesameSi – roca orive 

erTdrouladaa saWiro.

savarjiSoebi

biZgi moqaCva
orive 

erTad

nimuSi

2  gadaixaze cxrili da qvemoT mocemuli sityvebi Casvi cxrilis 

Sesabamis grafaSi: 

velosipedi qaris wisqvili arwivi afrebiani navi iremi Wiamaia

xis totebiwylis wisqvili avtomobili nafoti urika droSa navi pepela

amoZravebs 

adamiani

amoZravebs 

wyali

amoZravebs  

qari

moZraobs 

TavisiT

nimuSi

amoirCie ramdenime dasakvirvebeli sxeuli da Seecade aamoZ-

rao. gadaixaze cxrili 

da Cawere maTi sawyisi 

mdgomareoba, Seni moqme-

deba da Sedegi.

sxeuli
sawyisi 

mdgomareoba

Cemi 

moqmedeba
SedegiED

nimuSi

muSaobis 

etapebi

warmoqmnili 

sirTuleebi

 gadaWris 

gzebi

nimuSi

praqtikuli 2

Seecade, daamzado manqana, matarebeli an navis martivi modeli, 

romelsac biZgis, rezinis an zambaris moqmedebiT SeeZleba moZ-

raoba. rveulSi gadaixaze cxrili 

da CainiSne Seni muSaobis etapebi. 

aRwere, ra sirTuleebi Segeqmna 

da rogor daZlie isini.

proeqti
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Caatare cda

moZraoba daxril sibrtyeze

saWiro masala: 

N1 cdisTvis: xis ficris naWeri an sqeli muyaos qaRaldi, 3-4 

cali sqeltaniani wigni, sxvadasxva sagnebi: saSleli, penali, 

qaRaldis samagrebi, asanTis kolofi, qva, patara burTi, sa-

TamaSo manqana. 

N2 cdisTvis: 60 sm-iani sigrZis Toki, saxazavi an metriani, grZe-

li elastikuri binti, 10 cali mrgvali fanqari, sawer-kala-

mi.

msvleloba:

gamoTqvi varaudi, rodis ufro advilia raime sagnis gadaadgile-

ba – roca mas swor zedapirze vamoZravebT, Tu daxril sibrtyeze?

varaudis Sesamowmeblad Caatare cdebi: 

cda N1  

a)  saTiTaod aiRe sxvadasxva sagani da merxis zedapirze an ia-

takze amoZrave. daakvirdi, Tu rogor moZraoben isini; aRwere, 

ra moqmedebebi Seasrule maT asamoZraveblad? romeli sagani 

ufro advilad da Sors gadaadgilda? cdis Sedegebi Seitane 

cxrilSi.

b)  erTi wigni dade magidaze da fic-

ris an muyaos gamoyenebiT daamzade 

daxrili sibrtye. Semdeg am daxril 

sibrtyeze dade sxvadasxva sagani 

cal-calke da daakvirdi maT moZ-

raobas. dakvirvebis Sedegebi Seitane 

cxrilSi.

g)  daade ramdenime wigni erTmaneTs da 

gazarde daxriloba. gaimeore igive 

cda da Sedegebi kvlav Seitane cxril-

Si. 

sxeuli

romeli sxeuli moZraobs advilad?

swor 

zedapirze

mcired daxril 

sibrtyeze

metad daxril 

sibrtyeze

saSleli

qaRaldis samagri

asanTis kolofi

qva

burTi

saTamaSo manqana

penali

nimuSi
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cda N2 

a)  dade wigni merxis SuaSi. Semoaxvie mas Toki, Toks ki gamoabi 

elastikuri binti, romlis sigrZec winaswar gazome saxazaviT. 

moqaCe wigni bintiT da saxazavis saSualebiT kvlav gazome bin-

tis sigrZe. daadgine, ramdeni santimetriT gaiwela binti.

b)  wignebs qveS amoude 10 cali fanqari da gaimeore igive cda.

Caatare cda

CainiSne monacemebi, Seadare isini erTmaneTs da  upasuxe kiTxvebs: 

• rodis ufro advili iyo wignebis gadaadgileba?

• ram Seuwyo xeli wignebis advilad gadaadgilebas?

• Tqveni azriT, fanqrebis wignebis qveS dadebis Semdeg gaiz-

arda Tu Semcirda moqaCvis Zala?

• rogor gazomavT im Zalebs, romlebic saWiroa wignebis ga-

dasaadgileblad swor zedapirze da fanqrebis gamoyenebiT?

gamotane daskvna: rodis ufro advilia moZraoba da ratom?
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ra aris Zala?

Sen ukve ici, rom sxeulebi TavisiT ver iwyeben moZ-

raobas. maTze sxva Zalam unda imoqmedos, magaliTad, 

ubiZgos an moqaCos. roca raimes eqaCebi an awvebi, 

rom aamoZrao, Sen Zalas iyeneb.

samyaroSi arsebuli yvela sxeuli erTmaneTze mo-

qmedebs, e. i. sxeulebi urTierTmoqmedeben. magali-

Tad, roca xelSi viRebT raime sagans, Cven masze vmo-

qmedebT. Seecade aamoZrao wigni magidis zedapirze. 

amas mxolod moqaCviT an biZgiT SeZleb, ris Sedega-

dac wigni amoZravdeba, e.i. misi siCqare Seicvleba.

Zalebi yvelgan da yovelTvis moqmedebs. Zala 

 sxeuls awveba da raRacis keTebisken ubiZgebs. Zala-

Si erTi sxeulis meoreze moqmedeba igulisxmeba. 

Zalas SeuZlia moZrav sagans mimarTuleba Seucva-

los, aamoZraos, gaaCeros, aaCqaros, Seanelos an 

wreze daatrialos. Zalas aseve SeuZlia gaWimos, Se-

kumSos an dagrixos sxeuli. zogjer Zala imdenad 

Zlieria, rom Cveni ganadgureba SeuZlia, zogjer ki 

imdenad sustia, rom verc ki vgrZnobT.

Zalis wyaroebi mravalgvaria. magaliTad, manqanas 

am mizniT Zrava aqvs da a. S.

rogor gavigoT, rom Zala sxeulze moqmedebs? 

amas Zalis moqmedebis niSnebiT amovicnobT. 

Zalis moqmedebis gamovlinebebia: sxeulis amoZ-

raveba; sxeulis moZraobis Seneleba, aCqareba an Se-

Cereba; sxeulis moZraobis mimarTulebis Secvla; 

sxeulebis formisa da zomis cvlileba.

bavSvebi Tokis gadaw-

evaSi erTmaneTs ejibre-

bian. rogor fiqrob,

romeli gundi moigebs 

da ratom?

biWs wignebi miaqvs, e. i. mas isini raRac ZaliT 

uWiravs.
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Zalebi uZrav sxeulebzec moqmedeben. am SemTx-

vevaSi isini erTmaneTs awonasworeben.

Zalebi mudmivad moqmedebs sagnebze, maSinac ki, 

roca sagnebi uZravad dgas. Senobis yvela nawili – 

iataki, Weri, kedlebi – erTmaneTs awveba an iWers. es 

Zalebi zustadaa gawonasworebuli. am dros sxeuli 

wonasworobas inarCunebs – ar moZraobs arc erTi 

mimarTulebiT. ase rom ar iyos, romelime nawili 

daiZvreboda da Senoba Camoingreoda.

siCqaris cvlileba moZraobis cvlileba

sxeulis formis Secvla sxeulis zomis Secvla

Zalis moqmedebis 

zogierTi xiluli 

gamovlinebebi
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savarjiSoebi

1  ganmarte Seni sityvebiT, ra aris Zala? 

2  daakvirdi sura Tebs: 

	 a)  rogor SegiZlia daamtkico, rom Zala moqmedebs? 

  b)  romel SemTxvevaSia Zala ufro meti da ratom?

Seecade, merxi an karada martom gaaCoCo. Semdeg imaves gakeTeba 

ramdenime moswavlem erTad scadeT da upasuxeT kiTxvebs: 

a) ratom gadaadgilda merxi an karada? 

b)  rodis amoZravda merxi an karada ufro advilad da ratom?

g) Seni azriT, ra 

moxdeboda, merxs 

an karadas sxvada-

sxva mxridan rom 

miswolodiT?

3  rogor daamtkiceb, rom am SemTxvevaSi sxvadasxva Zalis  

moqmedeba gamovlindeba?

4  moiyvane magaliTi, roca Sen raime sxeulis asamoZra veblad 

Zalis gamo yeneba dagWirda.

5  gaixsene SemTxvevebi, roca Sen Tavad SeginiSnavs Zalis 

moqmedebis gamovlinebebi.

praqtikuli

Tu gsurs, meti Seityo 

Zalebis Sesaxeb, naxe 

videofilmi:

https://www.youtube.com/

watch?v=uoKo3DbfYZk


