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1 ujredi

31. erT da mravalujrediani 
organizmebi

mcenaris foTols mikroskopiT Tu daaTvaliereb, 
dainaxav, rom foToli patar-patara 
ganyofilebebisagan Sedgeba. TiToeul aseT 
ganyofilebas ujredi ewodeba. Tu ujredebis 
raodenobas miaqcev yuradRebas, mixvdebi, rom 
isini foTolSi mravladaa. ara marto foToli, 
aramed mcenaris mTeli sxeuli ujredebisgan aris 
Semdgari. warmoidgine, ujredebis ra simravle 
iqneba mcenareSi.  

amitomac ewodeba mcenares mravalujrediani 
organizmi. mcenareebis garda mravalujredian 
organizmebs ekuTvnis adamiani, ZaRli, cxeni, 
qaTami, gveli, bayayi, Tevzi, buzi, Wiayela, yvela 
sxva cxoveli da agreTve zogierTi soko da 
wyalmcenare.

ujredebi Zalian mcire zomisaa. amitom, rodesac 
sakuTar sxeuls an ZaRls, buzs, mcenares Tu 
sokos Cveulebriv uyureb, ujredebs ver xedav. 
magram maTi sxeulis nawilebis mikroskopiT 
daTvalierebisas Cans, rom mravalujrediani 
organizmebi marTlac mravali ganyofilebisagan – 
mravali ujredisganaa agebuli.

arsebobs organizmebi, romelTa mTeli sxeuli 
mxolod erTi ujredisgan aris Seqmnili. amitom 
isini Zalian mcire zomis arian. maT erTujrediani 
organizmebi ewodeba. 

erTujredianebia ameba, qalamana, baqteriebi da 
sxva.

ujredis aRmoCena SesaZlebeli gaxda mas Semdeg, 
rac adamianebma mikroskopi Seqmnes. mikroskopi 
adidebs sagnis gamosaxulebas. amitom mikroskopiT 
SesaZlebelia iseTi sxeulebis danaxvac, romlebic 
uxilavia SeuiaraRebeli TvaliT.

pirvelad ujredebi mikroskopiT 17-e saukuneSi 
ingliselma robert hukma dainaxa. mikroskopebs am 
periodSi mxolod mcire gadidebis SesaZlebloba 
hqonda. amitom hukma mxolod is dainaxa, rom 
mcenaris sxeuli raRac ganyofilebebad iyo 
dayofili. amave periodSi holandielma anton 
levenhukma SeZlo mikroskopis gaumjobeseba da 

ameba

foTlis ujredebi

qalamana

sur. 1.

adamianis wvrili nawlavis 
ujredebi
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1ujredi

r. huki

mecxramete saukunisaTvis adamianebma Seqmnes 
kidev ufro Zlieri mikroskopebi. germaneli 
mecnieri maTias Sleideni mikroskopiT daakvirda 
sxvadasxva saxis mcenares da yvela maTganSi 
aRmoaCina ujredebi. aman Sleidens SesaZlebloba 
misca daeskvna, rom mcenareebi ujredebisagan 
Sedgeba. amave periodSi germanelma Teodor 
Svanma mikroskopiT dainaxa ujredebi cxovelebis 
organizmSi. amgvarad Svanma daaskvna, rom 
cxovelebi ujredebisgan Sedgeba.

mecnierebi yovelTvis TanamSromloben: acnobeben 
xolme erTmaneTs sakuTari dakvirvebis Sesaxeb, 
cvlian mosazrebebs da erToblivad midian 
daskvnebamde. es aucilebelia imisaTvis, rom 
adamianebma ukeT SevimecnoT samyaro. Sleidenma da 
Svanmac acnobes erTmaneTs sakuTari dakvirvebis 
Sedegebi. aman saSualeba misca Svans, daeskvna, rom 
yvela cocxali organizmi ujredebisganaa agebuli.

yvela cocxali 
organizmi 

ujredebisganaa
agebuli.

(Teodor Svani)

mcenareebi
ujredebisgan 

Sedgeba
(maTias 

Sleideni)

cxovelebi 
ujredebisagan 

Sedgeba
(Teodor Svani)

uu uu

guburis wyalSi – erTujrediani organizmebi, 
adamianis sisxlSi ki – sisxlis ujredebi SAeniSna. 

. ��sqemaze naCvenebia, rogor mividnen mecnierebi am  
daskvnamde.

a. levenhuki m. Sleideni T. Svani

u amgvarad:

. �cocxali organizmebis sxeuli ujredebisganaa 
agebuli. amitom amboben, rom ujredi yvela 
cocxali organizmis agebulebis erTeulia.
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 u savarjiSo

1. gadaiwere rveulSi da Semoxaze swori pasuxi:

•	ujredi aris cocxali organizmebis agebulebis 
erTeuli.

•	ujredebisgan agebulia cocxali da aracocxali 
sxeulebi.

2. �ipove is debuleba, romelic, Seni azriT, yvelaze 
srulyofilia:

•	mcenareebis organizmi ujredebisgan Sedgeba.

•	ameba, zogierTi mcenare da cxoveli ujredebisgan 
Sedgeba.

•	ujredi yvela cocxali arsebis agebulebis 
erTeulia.

3. �daukvirdi mikroskopiT gadaRebul suraTebs da 
amoicani, romeli ekuTvnis  erTujredian da romeli 
– mravalujredian organizms.

4. �moswavleTa erTma jgufma mikroskopiT Seiswavla 
mcenareebi, meore jgufma – cxovelebi, mesame 
jgufma – ameba da baqteriebi. yvela jgufma naxa, rom 
maTi kvlevis obieqtebi Sedgeboda ujredebisagan. 
moswavleTa jgufebma erTmaneTs gauziares 
dakvirvebis Sedegebi. amis Semdeg jgufebma 
erToblivad  daaskvnes, rom ujredi aris yvela 
cocxali organizmis agebulebis erTeuli. sqemis 
saxiT warmoadgine, rogor mividodnen moswavleebi am  
daskvnamde.

5. �ganmarte, ra mniSvneloba hqonda moswavleebis  
TanamSromlobas maTi kvlevisaTvis? 

6. �debuleba: `ujredi yvela cocxali organizmis 
agebulebis erTeulia~, gakeTda mcenareebze da 
cxovelebze dakvirvebis Sedegad. am debulebis 
gansamtkiceblad gamogadgeba codna amebas, 
qalamanas, baqteriebis agebulebis Sesaxeb? pasuxi 
ganmarte.

. �organizmis SedgenilobaSi arsebuli ujredebis 
raodenobis mixedviT, cocxali arsebebi iyofa 
erTujredianebad da mravalujredianebad. 
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proeqti: maTias Sleidenis da Teodor Svanis 
mimowera
Sleidenma da Svanma erTmaneTs werilobiT acnobes 
sakuTari dakvirvebis Sedegebi.
warmoidgine, rogor werils miswerda maTias 
Sleideni Teodor Svans? ras upasuxebda Sleidens 
Teodor Svani?

1. dawere orive werili. 

2. daicavi werilis weris stili: daixmare sxva 
sagnis maswavleblebi. magaliTad, enis da istoriis 
maswavleblebi. hkiTxe maT, rogor mimarTavdnen 
erTmaneTs adamianebi 19-e saukuneSi. 

3. Sleideni da Svani germanelebi iyvnen. amitom, Tu 
skolaSi germanul enas swavlob, werilis ramdenime 
fraza mainc, magaliTad, werilis dasawyisi, 
germanulad dawere. Tu sxva ucxo enas euflebi, 
germanulis nacvlad am enis codna gamoiyene.

4. werilSi asaxe, ras ityodnen Svani da Sleideni 
maTi aRmoCenisaTvis mikroskopis mniSvnelobis 
Sesaxeb?
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32. ujredi – qsovili – 
organo – organizmi

mravalujredianebSi ujredebi Tavs iyrian da 
qmnian qsovils, qsovilisgan ki iqmneba organo. 

magaliTad, adamianis sxeulSi ujredebis 
erTi nawili qmnis qsovils, romlisganac 
iqmneba organo – guli. organo – kani Seqmnilia 
qsovilisagan, romelic Tavis mxriv warmoqmnilia 
kanis ujredebiT.  organos – tvins qmnis tvinis 
qsovili, romelic tvinis ujredebis – neironebis  
erTobliobas warmoadgens.

naTqvami SeiZleba sqemis saxiTac gamovsaxoT. 
magaliTad:

uu uugulis kunTis 
ujredebi

qsovili guli

mcenaris foTlis ujredebi qmnian qsovils, 
romlisaganac iqmneba foToli. igive iTqmis 
mcenareebis sxva organoebis – Reros, fesvis Tu 
yvavilis Sesaxeb. 

organoebis erToblioba qmnis sxeuls – organizms. 
magaliTad, adamianis, ZaRlis, cxenis da mravali 
sxva cxovelis SemTxvevaSi sqematurad es ase 
gamoisaxeba: 

organizmi

(sxeuli)
uu uu

u
u

u
uu
u

uu

uu

uu

uukunTebi

Zvlebi

kani

guli

tvini

Tirkmeli

kuWi

filtvi

sakvercxe,
saTesle

adamianis da mcenaris 
ujredebi qmnis qsovilebs, 
qsovilebisgan iqmneba 
organoebi, organoebisgan 
ki – organizmi.
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evglena erTujrediani 
organizmia.

ameba, qalamana, evglena, baqteriebi 
erTujredianebi arian. amitom maT ar aqvT 
qsovilebi da organoebi, maTi ujredi Tavad 
warmoadgens organizms.

 u savarjiSo

1. �gadaixaze da Seavse sqema: sityvebs `organo~ da 
`ujredi~ miuCine Tavisi adgili Tavisufal ujrebSi  

uu uuqsovili

2. �gamoiyene saxelmZRvanelos teqstSi moyvanili 
sqemebi da maT mixedviT sqemis saxiT gamosaxe, rogor 
iqmneba mcenaris fesvi fesvis ujredebisagan.

3. Seaswore sqema da ise gadaixaze:

uu uuujrediorgano qsovili

4. �gamoiyene saxelmZRvanelos teqstSi moyvanili 
sqemebi da maT mixedviT sqemis saxiT gamosaxe, rogor 
iqmneba mcenaris organizmi organoebis – fesvis, 
Reros, foTlis da yvavilisagan.

5. �daukvirdi sqemas. romeli komponentia zedmeti? 
pasuxi daasabuTe

uu uuorganoqsovili ameba

6. �sqemas aqvs 4 done. sqemis komponentebia:  organizmi,  
ujredi, organo  da qsovili. miuCine maT adgili 
(gadaixaze da Cawere Sesabamisi sityva) sqemis 
doneebze.

......
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33. ujredi ganapirobebs 
organizmis funqcias da 
ganviTarebas
imisaTvis, rom raime xeliT aiRo, an sivrceSi 
gadaadgilde, Seni kidurebi unda amoZravdes. 
kidurebis amoZraveba SesaZlebelia kidurebis 
kunTebis SekumSviT. SekumSva kunTis funqciaa.

kunTi organoa. is Seqmnilia kunTis qsoviliT, 
romelic kunTis ujredebisagan Sedgeba. am 
ujredebis erToblivi moqmedeba iwvevs organos 
– kunTis SekumSvas. amgvarad kunTis ujredebi 
ara marto qmnian kunTs, aramed ganapirobeben mis 
funqcias.

adamiani saubrobs, kiTxulobs, imaxsovrebs misi 
organos – tvinis saSualebiT. saubari, kiTxva, 
damaxsovreba da kidev mravali sxva moqmedeba 
tvinis funqciaa.

rogorc ici, tvins qmnis neironebi. swored 
neironebis cxovelqmedeba ganapirobebs  tvinis 
funqcias. amgvarad, neironebi ara marto qmnian 
tvinis qsovils da, Sesabamisad, tvins, aramed 
uzrunvelyofen mis funqcias.

mravalujrediani organizmis ujredebi 
funqciurad gansxvavebulia. kunTis ujredebi 
emsaxureba kunTis SekumSvas, tvinis ujredebi 
damaxsovrebas, Tvalis ujredebi mxedvelobas, 
filtvis ujredebi sunTqvas da sxv.

zogierTi erTujrediani organizmi,   
gadaadgildeba Soltis moZraobis saSualebiT. 
Solti misi ujredis gamonazardia. amgvarad 
ujredi qmnis evglenas sxeuls da amavdroulad 
asrulebs funqcias – wyalSi gadaadgilebas. 
amgvarad, ujredi cocxali organizmebis ara 
marto agebulebis, aramed funqciuri erTeulicaa.

yvela cocxali organizmi sasicocxlo cikls 
gaivlis: isini mSoblisagan warmoiqmnebian, 
izrdebian da Tavad warmoqmnian STamomavlobas. 
maTi STamomavlobac gaivlis iseTive sasicocxlo 
cikls. 

cocxal organizmebs, magaliTad, cxovelebs da 
mcenareebs, aqvT gansakuTrebuli ujredebi – 
sasqeso ujredebi, romlebisganac axali organizmi 
warmoiqmneba. amgvarad, sasqeso ujredebi 
uzrunvelyofen gamravlebis funqcias.

zogierTi erTujrediani 
gadaadgildeba Soltis 
saSualebiT.

Solti
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amebas ujredi iyofa orad.

rogorc xedav, ujredi sawyiss aZlevs axal 
organizms. STamomavloba viTardeba mSoblis 
ujredebisagan.

ujredi

cocxali organizmis 
agebulebis erTeuli

cocxali organizmis 
ganviTarebis erTeuli

cocxali organizmis 
funqciuri erTeuli

 u savarjiSo

1. �ipove swori debuleba. mravalujredianebis 
sxvadasxva organo Seqmnilia:

• funqciurad msgavsi ujredebisagan;

• funqciurad gansxvavebuli ujredebisagan;

• mravalujredianebis organoebi saerTod ar aris 
ujreduli agebulebis.

2. �moZebne Secdoma qvemoT moyvanil mtkicebebSi da 
Seaswore da gadaiwere rveulSi:

• ameba, ZaRli, askili Sedgeba ujredebisgan. 
maSasadame, ujredi cocxali organizmis funqciuri 
erTeulia.

• qalamana, baqteria, verxvi, adamiani Sedgeba 
ujredebisgan. maSasadame, ujredi yvela cocxali 
organizmis ganviTarebis erTeulia.

• baqteriebi, cxovelebi, mcenareebi viTardeba 
sawyisi ujredisagan. maSasadame, ujredi cocxali 
organizmis agebulebis erTeulia.

erTujredianebis, magaliTad, amebas ujredi iyofa 
da warmoqmnis or axal-Svileul ujreds. amgvarad, 
amebas gamravlebis funqcias uzrunvelyofs misi 
ujredis gayofa.

u amgvarad:

sqemis saxiT warmovadginoT 3 ZiriTadi debuleba 
ujredis Sesaxeb:
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3. �ra rols TamaSobs sasqeso ujredebi sasicocxlo 
ciklSi? ipove swori pasuxi:

• isini Sedian cocxali organizmis SedgenilobaSi;

• isini warmoiqmnebian cocxali organizmis mier;

• isini monawileoben cocxali organizmis 
gamravlebaSi;

• isini uzrunvelyofen cocxali organizmis zrdas.

4. �cxrilSi mocemulia 3 ZiriTadi debuleba ujredis 
Sesaxeb. gadaixaze cxrili, Tavisufal ujrebSi 
Cawere monacemebi, romlebsac eyrdnoba Sesabamisi 
debuleba:

ujredi yvela cocxali 
organizmis agebulebis 

erTeulia

ujredi yvela 
cocxali organizmis 
funqciuri erTeulia

ujredi yvela cocxali 
organizmis ganviTarebis 

erTeulia

... ... ...

5. �daukvirdi ujredis ilustraciebs da upasuxe 
kiTxvebs: 
1. romel organoebs ekuTvnis ilustraciebze 
naCvenebi ujredebi? 
2. rogoria maTi forma da urTierTganlageba? 
3. ra funqcias asrulebs am ujredebisgan agebuli 
organo? 
4. aris kavSiri organos Semadgeneli ujredebis 
formas, urTierTganlagebas da am organos funqcias 
Soris? pasuxi ganmarte.

ujredi ilustracia organos funqcia

adamianis kunTis ujredebi

                 erTi ujredi

 kunTis SekumSva ujredebis 

damoklebis gziT

adamianis kanis ujredebi icavs organizms 

garemodan wylis, ucxo 

sxeulebis SeWrisagan, 

agreTve ewinaaRmdegeba 

organizmidan wylis didi 

raodenobiT aorTqlebas da 

organizmis gamoSrobas.
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34. mcenareuli ujredi
sqemaze Cans (sur. 1), rom mcenareuli ujredi 
garSemortymulia plazmuri membraniT. plazmur 
membranas garedan akravs ujredis kedeli. 
ujredis kedeli plazmur membranasTan SedarebiT, 
gacilebiT sqelia. plazmuri membrana da 
ujredis kedeli, icavs ujreds dazianebisagan da 
agreTve, akavSirebs ujreds garemosTan: atarebs 
ujredisTvis saWiro nivTierebebs ujredSi da 
narCens ujredidan garemoSi.

ujredis kedeli mkvrivia. mcenareuli ujredebi 
erTmaneTTan axlos aris ganlagebuli da maTi 
kedlebis erToblioba qmnis mcenaris sxeulis myar 
sayrdens.

ujredi amovsebulia Txevadi citoplazmiT. 
citoplazmaSi moTavsebulia patara nawilakebi – 
organelebi.

ujredis kedeli

plazmuri membrana

mitoqondria

vakuoli

mcenaris ujredi

citoplazma

birTvi

qromosomebi

sur. 1.



104

organelebs aqvT Taviseburi funqcia:

birTvi akontrolebs ujredis cxovelqmedebas. 
birTvSi moTavsebulia qromosomebi. qromosomebi 
Seicavs gansakuTrebul qimiur nivTierebebs, 
egreT wodebul nukleinis mJavebs. nukleinis 
mJavebi mxolod cocxal organizms aqvs. isini 
akontroleben ujredSi mimdinare yvela 
sasicocxlo process.

vakuoli inaxavs wyals da ujredisTvis saWiro 
kidev sxva nivTierebebs. mcenareuli ujredis 
vakuoli citoplazmis organelebs Soris yvelaze 
didi zomisaa.

mitoqondriebis saSualebiT ujredi moipovebs 
energias sakvebidan. 

qloroplastebis saSualebiT mcenaris ujreds 
SeuZlia mzis energiis mopovebac. qloroplastebSi 
moTavsebulia nivTiereba – qlorofili. 

qlorofili mwvane ferisaa. amitom 
qloroplastsac mwvane feri aqvs. qlorofili 
mwvane fers aZlevs mcenaris organoebs, magaliTad, 
foTols. qlorofils pigmentsac – mRebav 
nivTierebas uwodeben. SemodgomiT mwvane feri 
TiTqmis mTlianad qreba da foToli  wiTlad da 
yviTlad ifereba. am ferebsac foTlis pigmentebi 
ganapirobebs.

yvavilis gvirgvinis furclebsac fers pigmentebi 
aZleven. Warxlis im nawilis mowiTalo feri, 
romelsac sakvebad viyenebT, ganpirobebulia 
vakuolebSi arsebuli pigmentiT.

sqemis saxiT SevajamoT, ra unda icode mcenareuli 
ujredis agebulebis Sesaxeb:

mcenareuli ujredi

citoplazmis organelebi ujredis safarveli citoplazma

plazmuri 
membrana

ujredis 
kedeli

birTvi (qromosomebiT), qloroplastebi 
(qlorofiliT), didi zomis vakuoli,

mitoqondriebi

qloroplastebi

mcenaris ujredebi

pigmentebi ganapirobebs 
yvavilebis feradovnebas.

u amgvarad:
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 u savarjiSo

1. ipove swori debuleba:

mcenaris ujredis organelebia: 

• foToli, qloroplasti da vakuoli;

• mcenaris ujredis organelebia fesvi, mitoqondriebi 
da vakuoli;

• mcenaris ujredis organelebia qloroplasti, birTvi 
da vakuoli.

2. gadaiwere rveulSi swori debuleba:

• �mcenaris organoebs Seferilobas aZlevs 
qloroplastebSi da mitoqondriebSi moTavsebuli 
pigmentebi.

• �mcenaris organoebs Seferilobas aZlevs 
qloroplastebSi da birTvSi moTavsebuli pigmentebi.

• �mcenaris organoebs Seferilobas aZlevs vakuolSi da 
qloroplastebSi moTavsebuli pigmentebi.

• �mcenaris organoebs Seferilobas aZlevs vakuolSi da 
qromosomebSi moTavsebuli pigmentebi.

3.	 ipove debuleba, romelic Seni azriT yvelaze 
srulyofilia:

•	mcenare energias moipovebs mitoqondriebis 
saSualebiT.

•	mcenare energias moipovebs qloroplastebis 
saSualebiT.

•	mcenare energias moipovebs mitoqondriebis da 
qloroplastebis saSualebiT.

•	mcenare energias moipovebs mitoqondriebis, 
qloroplastebis da vakuolis saSualebiT.

4.	 suraTis mixedviT daasaxele mcenaris organelebi.

5.	 suraTis mixedviT upasuxe, SeuZlia mcenaris ujreds 
sakvebisagan energiis miReba? pasuxi daasabuTe.

6.	 qloroplastebs SeuZlia ujredSi adgilmdebareobis 
Secvla. isini gadainacvleben xolme da Tavs iyrian 
ujredis im adgilSi, romelsac yvelaze meti mzis sxivi 
ecema. mcenaris ra funqciasTan aris es dakavSirebuli? 
(ipove swori pasuxi)

• mcenaris gamravleba gazafxulze da zafxulSi;

• mcenaris mier mzis energiis mopoveba;

• mcenaris mier sakvebis Sewova niadagidan;

• mcenaris ujredebis mier mcenaris organizmis 
sayrdenis Seqmna.
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35. sokos da cxoveluri 
ujredi
yvela mcenare mravalujrediania, sokoebi ki erT 
an mravalujrediania. 

sokos ujredi agebulebiT hgavs mcenaris ujreds. 
gansxvaveba is aris, rom sokos ujreds ar aqvs 
qloroplastebi. amitom mas ar SeuZlia mzis 
energiis gamoyeneba da energias mxolod sakvebidan 
iRebs mitoqondriebis saSualebiT.

ujredebisgan iqmneba mravalujrediani sokos 
sxeulis yvela nawili, magaliTad, fexi da qudi. 
quds fers aZlevs ujredis pigmentebi.

zogierTi sokos ujredi gamoimuSavebs iseT 
nivTierebebs, romlebsac adamiani antibiotikad 
iyenebs. aseTia soko peniciliumi, romlisganac 
mzaddeba antibiotiki – penicilini. antibiotiki 
gamoiyeneba daavadebis gamomwvevi erTujrediani 
organizmebis mosaklavad. peniciliumi da 
sxva sokoebi gamoiyeneba sxvadasxva saxeobis 
yvelis damzadebisas. sokoebi aZleven yvels 
gansakuTrebul Seferilobas, gemos da suns. 
erTujrediani soko – safuari gamoiyeneba comis 
dasamzadeblad.

cxoveluri ujredic mcenareulis msgavsia, 
Tumca gansxvaveba am SemTxvevaSic arsebobs.  
sokos ujredis msgavsad, arc cxovelur ujreds 
aqvs qloroplastebi. cxovelqmedebisaTvis 
saWiro energias sakvebisagan mitoqondriebi 
gamoimuSaveben.

cxovelur ujreds aqvs plazmuri membrana, magram 
ar aqvs ujredis kedeli.

sur. 1. cxoveluri ujredis sqematuri gamosaxuleba

vakuoli

plazmuri membrana

birTvi

qromosoma

mitoqondria

citoplazma
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3ujredi

cxovelur ujredSi mcenaris ujredisagan 
gansxvavebiT, vakuolebi Zalian mcire zomisaa. 

zogierT cxovelur ujreds aqvs gadaadgilebis 
unari. magaliTad, gamravlebaSi monawile sasqeso 
ujredebi – spermatozoidebi gadaadgildebian 
Soltis daxmarebiT. Solti gamoarCevs maT sxva 
cxoveluri ujredebisgan (sur. 2)

cxovelur ujredsac aqvs pigmentebi. isini fers 
aZlevs cxovelis sxeuls: balans, Tvalebs da sxv. 

 u savarjiSo

1. �ipove swori pasuxi:
cxovelur ujreds, mcenareulisgan gansxvavebiT,  
ar aqvs:

• birTvi da sxva organelebi;

• pigmentebi, romelic fers aZlevs ujreds;

• ujredis kedeli, romelic icavs ujreds.

sokos ujredi

citoplazmis 
organelebi

birTvi 
(qromosomebiT), 

didi zomis 
vakuoli,

mitoqondriebi.

ujredis 
safarveli

ujredis 
kedeli

plazmuri 
membrana

citoplazma

cxoveluri ujredi

citoplazmis 
organelebi

birTvi 
(qromosomebiT), 

mcire zomis 
vakuoli,

mitoqondriebi.

ujredis 
safarveli 
(plazmuri 
membrabna)

citoplazma

sur. 2. spermatozoidebis mikrofotografia

spermatozoidi

u amgvarad:

sqemis saxiT SevajamoT, ra unda icode sokos da 
cxoveluri ujredis agebulebis Sesaxeb.
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2. �ipove swori debuleba (SeiZleba iyos ramdenime swori 
debuleba):

• zogierT cxovelur ujreds aqvs Soltebi, 
romelTa saSualebiTac is moZraobs.

• mitoqondriebis saSualebiT cxovelis ujredi 
akontrolebs sasicocxlo procesebs.

• cxovelur ujreds, mcenareulisgan gansxvavebiT, 
aqvs gadaadgilebis unari.

•	cxovelur ujreds SeuZlia energiis mopoveba 
sakvebisgan.

•	cxoveluri ujredi moipovebs mzis energias 
mitoqondriebis saSualebiT.

3. �ra mniSvneloba aqvs plazmur membranas (ipove swori 
pasuxi):

•	 atarebs organelebs ujredidan garemoSi;

•	 atarebs sakveb nivTierebebs garemodan ujredSi;

•	 gamoimuSavebs energias ujredisaTvis;

•	 qmnis ujredis sayrdens.

4. �venis diagramis saSualebiT gadmoeci msgavseba 
da gansxvaveba mcenaris da cxovelis ujredis 
agebulebas da funqcias Soris.

5. �ujredSi ra organelis arsebobas miaqcevdi 
yuradRebas, rom gagerCia erTmaneTisagan sokos da 
mcenaris ujredi? ipove swori pasuxi: 

•	 ujredis kedlis arsebobas;

•	 qloroplastebis arsebobas;

•	 mitoqondriebis arsebobas.

6. �suraTze naCvenebia ori ujredis sqematuri naxati. 
daadgine, romeli ekuTvnis mcenares da romeli 
cxovels. pasuxi ganmarte: 
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1ujredi

kunTis ujredi

birTvi

diagramis mixedviT upasuxe:

• rogoria mitoqondriebis raodenoba kunTis, kanis 
da RviZlis ujredSi?

• romeli ujredi gamoimuSavebs  yvelaze met 
energias? pasuxi ganmarte;

• adamianis romeli organo: kunTi, kani Tu RviZlia 
metad aqtiuri? pasuxi ganmarte.

8. �daukvirdi ilustraciebs, daTvale birTvis 
raodenoba TiToeul ujredSi: 

  

 

upasuxe:

1. ramdeni birTvia TiToeul ujredSi?

2. sworia debuleba: ujredi Sedgeba erTi birTvisagan?

7. �diagrama uCvenebs cxovelur ujredebSi  
mitoqondriebis raodenobas (vertikalur RerZze: 
mitoqondriebis raodenoba, horizontalur RerZze: 
kunTis (1), kanis (2) da RviZlis (3) ujredi)
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1 32

mcenaris ujredi erTujrediani organizmi

birTvi

birTvi
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36. umartivesebi da sxva 
protistebi
saxelwodeba protistebi gulisxmobs 
erTujredian organizmebs: umartivesebs, 
wyalmcenareebs, evglenas da sxv. 

umartivesebia ameba, qalamana da sxv. 

erT-erTi mTavari niSani, romelic umartivesebs 
aerTianebs is aris, rom maT SeuZliaT sacxovrebel 
garemoSi cxovelebis msgavsad, aqtiurad 
gadaadgileba. zogierTi maTgani Solts amoZravebs 
da ase gadaadgildeba, sxvani gadaadgildebian 
wamwamebis moZraobis an cru fexis saSualebiT.

cru fexiT gadaadgilebis SemTxvevaSi ujredi 
ramdenime adgilas iweleba – cru fexs warmoqmnis 
da Semdeg mTeli misi SigTavsi am cru fexSi 
gadainacvlebs. ase moZraobs, magaliTad, ameba. 
ameba cru fexs kvebisTvisac iyenebs: is cru 
fexebiT garSemoertymeba sakvebs da CaiTrevs mas 
citoplazmaSi.

umartivesebs aqvT birTvi, vakuolebi da 
iseve, rogorc cxovelur ujreds, ar aqvT 
qloroplastebi da energias sakvebidan iReben.

zogierT umartivess aqvs Tavdacvis sakmaod 
Zlieri saSualeba. qalamanas aqvs msusxavi Zafebi, 
romlebsac gamoisvris Tavdacvis mizniT da 
agreTve msxverplis mosaklavad. 

rodesac sacxovrebel garemoSi pirobebi 
uaresdeba, magaliTad, mcirdeba sakvebis 
raodenoba, umartivesebis aqtivoba ferxdeba. am 
dros maT SeiZleba gadaadgilebac Sewyviton. 

saxelwodeba `umartivesebi~ miuTiTebs am 
organizmebis agebulebis simartiveze cxovelis 
organizmTan SedarebiT – umartivesebi 
erTujrediani organizmebia. 

ameba

qlamidomonada

qalamana

cru fexi

sakvebi
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2protistebi

mwvane wyalmcenareebi

mewamuli wyalmcenareebi

evglena

sxva protistebis – wyalmcenareebis ujreds aqvs 
qloroplastebi da agreTve ujredis kedeli. 
amgvarad, is Zlier hgavs mcenaris ujreds. magram  
wyalmcenareebi ar iTvlebian mcenared. amis mizezi 
is aris, rom maTi erTi nawili erTujrediania, 
mag., qlamidomonada, mcenare ki mravalujrediani 
organizmia. arseboben mravalujrediani 
wyalmcenareebic, magram maTi ujredebi, mcenaris 
ujredebisgan gansxvavebiT,  ar qmnian qsovilebs 
da organoebs. mravalujrediani wyalmcenareebi 
gamoirCeva feris mixedviT. mwvane wyalmcenareebs 
fers qlorofili aZlevs. mura  wyalmcenareebsac 
aqvT qlorofili, Tumca is maT ufro muq – mura 
fers aZlevs. mewamul wyalmcenareebsac aqvT 
qlorofili, magram maTi feri sxva pigmentiT aris 
ganpirobebuli.

umartivesebis msgavsad, erTujredian 
wyalmcenareebs, magaliTad, qlamidomonadas, aqvs 
Solti.

wyalmcenareebs ujredis SedgenilobiT hgavs sxva 
protisti – evglena. masac aqvs qloroplastebi 
qlorofiliT. evglena Soltis saSualebiT wyalSi 
gadaadgildeba. 

protistebi

evglena: erTujrediani, 
gadaadgildeba Soltis 

saSualebiT, aqvs 
qloroplastebi.

wyalmcenareebi: erTujrediani da 
mravalujrediani, aqvT qloroplastebi, 

ujredis kedeli, erTujredianebi 
gadaadgildebian Soltis saSualebiT, 

mravalujredianebi ar qmnian qsovilebs

umartivesebi: 
erTujredianebi, 
gadaadgildebian 

Soltis, wamwamebis, cru 
fexis  saSualebiT

 u savarjiSo

1. �zogierT umartivess, magaliTad, zogierT amebas, 
SeuZlia adamianis daavadebis gamowveva. moifiqre, ra 
xelsawyos daxmarebiT SeZleb daadgino, sufTaa Tu 
ara sasmeli wyali, xom ar aris iq umartivesebi?

u amgvarad:

sqemis saxiT SevajamoT informacia protistebis 
Sesaxeb:
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2. �organizmi mravalujrediania. rogor gaigeb, 
wyalmcenarisaa is Tu mcenaris?

3. �warmoidgine, rom mikroskopiT akvirdebi protistis 
ujreds. rogor gaarkvev,  ujredi umartivesisaa Tu 
evglenasi? 

4. �moswavlem, romelic amave ujreds akvirdeboda, dasva 
kiTxva: aqvs Tu ara ujreds Solti? moswavlem dainaxa 
Solti da daaskvna, rom ujredi evglenas ekuTvnis. 
upasuxe, marTebulia Tu ara moswavlis daskvna? 
pasuxi daasabuTe.

5. �mecnierebma guburidan aiRes wyali, romelSic iyo 
qalamanebi. wyali Caasxes specialurad momzadebul 
WurWelSi. qalamanebs Seuqmnes sacxovreblad saWiro 
yvela piroba: sakvebi, wylis temperatura da sxv. 
meaTe dRes mecnierebma daiwyes daTvla, ramdeni 
qalamana iyo wyalSi. isini iTvlidnen qalamanebis 
raodenobas yovel momdevno meaTe dRes.   
 
dakvirvebis Sedegebi asaxes diagramaze:  qalamanebis 
raodenoba wyalSi (vertikaluri RerZi), dakvirvebis 
dReebi (horizontaluri RerZi). 
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diagramis mixedviT upasuxe:

•	rogori iyo qalamanebis raodenoba dakvirvebis 
dasawyisSi da momdevno dReebSi?

•	icvleboda Tu ara qalamanebis raodenoba? 

•	rogori iyo cvlileba: qalamanebis raodenoba 
matulobda Tu klebulobda? pasuxi daasabuTe.

•	dakvirvebis 10-dRian periodebSi qalamanebis 
raodenoba  erTnairad icvleboda? pasuxi 
daasabuTe.
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3prokariotebi

sur. 1. baqteriebi

sur. 2. mecnierebi xelovnur 
pirobebSi amravleben 

baqteriebs maTze dakvirvebis 
mizniT.

37. baqteriebi, arqebaqteriebi, 
cianobaqteriebi
aqamde ganxiluli yvela ujredi (cxoveluri, 
mcenareuli, sokos da protistebis) ZiriTadad 
msgavsi iyo agebulebiT. erT-erTi mTavari niSani, 
romelic yvela maTgans gaaCnia, aris citoplazmaSi 
birTvis da sxva organelebis arseboba. saxelwodeba 
eukariotebi, romelic cxovelebs, mcenareebs, 
sokoebs da protistebs aerTianebs, miuTiTebs, rom 
yvela maTganis ujreds aqvs birTvi. 

saxelwodeba prokariotebi aerTianebs iseT 
cocxal organizmebs, romlebsac ujredSi 
birTvi da zogierTi sxva organeli (magaliTad, 
mitoqondriebi, vakuoli) ar aqvT. 

prokariotebi erTujrediani organizmebi 
– baqteriebi, arqeebi (arqebaqteriebi) da 
cianobaqteriebi arian.

maT citoplazmaSi erTi qromosomaa moTavsebuli. 
ujredi SemosazRvrulia plazmuri membraniT. 
plazmur membranas garedan akravs kidev erTi 
garsi – ujredis kedeli. 

zogierTi prokarioti moZraobs Soltebis 
saSualebiT. prokariotebis umravlesobas 
aqvs agreTve wamwamebi, romlebic exmareba maT 
sxvadasxva sxeulze mimagrebaSi.

prokariotebs ar aqvT qloroplasti, magram 
zogierTs aqvs qlorofili, romlis daxmarebiTac 
SeuZlia mzis energiis gamoyeneba sasicocxlo 
procesebisaTvis. sxvani energias moipoveben 
sakvebisagan. 

baqteriebi da arqeebi ZiriTadad msgavsi 
agebulebis arian. maTi or calke jgufad gamoyofa 
efuZneba gansxvavebas maT qimiur SedgenilobaSi. 
magaliTad, arqeebis da baqteriebis ujredis 
kedlis SedgenilobaSi sxvadasxva qimiuri 
nivTiereba Sedis. 

sicocxlisaTvis karg pirobebSi, magaliTad, 
Tu sakvebi uxvad eqnebaT, prokariotebi Zalian 
swrafad mravldebian. mecnierebi specialurad 
amravleben baqteriebs maTze dakvirvebis mizniT 
(sur. 2). ra saWiroa baqteriebze dakvirveba?

baqteriebs mniSvnelovani adgili uWiravs 
adamianis cxovrebaSi. magaliTad, adamianis 
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organizmSi mcxovrebi baqteriebi gvexmarebian 
saWmlis monelebaSi. baqteriebi, romlebic 
saxldebian rZeSi, iwveven rZis Tvisebebis Secvlas, 
rac xels uwyobs rZisgan yvelis amoyvanas, mawvnis 
Sededebas. iogurtic baqteriebis daxmarebiT 
mzaddeba.

rac ukeT gvecodineba aseTi baqteriebis agebuleba 
da sicocxlis Taviseburebebi, SevZlebT maT ukeT 
gamoyenebas sxvadasxva sakvebis dasamzadeblad.

zogierTi baqteria iwvevs sakvebi produqtebis 
gafuWebas – lpobas. Tu gvecodineba, ra pirobebSia 
lpobis gamomwvevi baqteriebi aqtiuri, SevZlebT 
maTgan sakvebis dacvas. magaliTad, mecnierebma 
gaarkvies, rom lpobis baqteriebi ar arian aqtiuri 
dabal temperaturaze. amitomac vinaxavT sakvebs 
macivarSi, raTa is lpobisgan davicvaT. Tu sakvebs 
macivridan gamovdgamT da oTaxis temperaturaze 
xangrZlivad davtovebT, lpobis baqteriebi 
gaaqtiurdeba da sakvebs gaafuWebs.

isic cnobilia, rom baqteriebis umravlesoba 
kvdeba +1000C-ze. amitom konservebis damzadebis 
dros, xangrZlivad SenaxvisaTvis gankuTvnil 
sakvebs aduReben xolme.

arqeebs SeuZlia 1000C-ze maRal temperaturaze 
cxovreba.
zogierTi baqteria daavadebis gamomwvevia. isini 
parazitul cxovrebas ewevian: saxldebian sxva 
cocxal organizmSi, ikvebebian misi sakvebiT 
da amavdroulad gamoyofen iseT nivTierebebs, 
romelic  momwamvlelia organizmisaTvis. 
baqteriuli daavadebebia, magaliTad, pnevmonia 
da tuberkulozi. am daavadebebis gamomwvevi 
baqteriebi azianeben filtvebs. 
daavadebis gamomwvev baqteriebze dakvirveba 
saWiroa, raTa vicodeT, rogor aviciloT Tavidan 
maTi SeWra organizmSi da rogor vumkurnaloT 
baqteriebiT daavadebulebs. eqimebi iyeneben 
baqteriebis sawinaaRmdego saSualebebs –
antibiotikebs, romlebic klavs organizmSi 
SemoWril baqteriebs.

sur. 3. dakvirvebis mizniT 
gamravlebuli baqteriebi

sur. 4. baqteriis ujredis 
agebuleba

Solti

wamwamebi
plazmuri 

membrana

nukleinis mJava

ujredis kedeli

citoplazma

u amgvarad:

ujredSi birTvis arsebobis mixedviT cocxali 
organizmebi iyofa or jgufad: prokariotebad da 
eukariotebad. 
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 u savarjiSo

1. �daakvirdi ilustracias da upasuxe, eukariotia Tu 
prokarioti es cocxali organizmi? pasuxi daasabuTe.

 

2. �daakvirdi sqemas: sworad aris is Sedgenili? pasuxi 
daasabuTe.

baqteriebi

prokariotebi eukariotebi

3. �warmoidgine, rom or ujreds aTvaliereb 
mikroskopiT, romelTagan erT-erTi baqteriis 
ujredia, meore ki cxovelis. rogor mixvdebi, romeli 
ujredia baqteriis da romeli cxovelis?

4. gaaswore sqemaSi daSvebuli Secdoma:

baqteriebi

cianobaqteriebi arqeebi

3prokariotebi

cocxali organizmebi

prokariotebi eukariotebi

ujredis kedeli

citoplazma

birTvi
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5. �davuSvaT akvirdebi prokariotebs da gWirdeba 
gaarkvio, maTgan romelia baqteria da romeli arqe. 
ra saxis kvlevas Caatarebdi (ipove swori pasuxi):

•	 Sevadarebdi prokariotebs wonis mixedviT;

•	 mikroskopiT gavarkvevdi, romels aqvs birTvi da 
romels ara;

•	 Sevadarebdi maT ujredis kedlis qimiuri 
agebulebis mixedviT.

6. ipove swori debuleba:

•	 baqteriebis samoZrao organoebia Soltebi da 
wamwamebi;

•	 wamwamebis saSualebiT baqteriebi emagrebian 
sxvadasxva sxeuls;

•	 Soltebis saSualebiT baqteriebi ikvebebian.

7. �ori moxarSuli da gafcqvnili kvercxi didxans 
datoves macivris gareSe. droTa ganmavlobaSi erTma 
lpoba daiwyo, meorem ki – ara. orive kvercxidan aiRes 
nimuSi da daaTvalieres mikroskopis qveS. erT-erT 
nimuSSi aRmoaCines sokos ujredebi. upasuxe:

•	 ram gamoiwvia kvercxis lpoba?

•	 ratom ar daiwyo lpoba meore kvercxma?

•	 romel nimuSSi aRmoaCendnen sokos ujredebs?

•	 savaraudod, ra soko iqneboda?

•	 ratom fiqrob ase?
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4cocxali organizmebis samefoebi. virusebi

38. samefoebi. araujreduli 
agebulebis organizmebi
rogorc xedav, cocxali organizmebis 
dajgufeba –klasifikacia eyrdnoba cocxali 
organizmebis msgavsebas agebulebaSi (mag., 
erT da mravalujredianebi, eukariotebi da 
prokariotebi). cocxal organizmebs ajgufeben 
agreTve samefoebad. aseTi klasifikacia eyrdnoba 
msgavsebas agebulebis da agreTve qimiuri 
Sedgenilobis da cxovelqmedebis TaviseburebaTa 
mixedviT. 

magaliTad, eukariotebi: wyalmcenareebi, evglena 
da umartivesebi hgvanan erTmaneTs agebulebiT 
(erTujredianebi arian) da amavdroulad 
gansxvavdebian sxva eukariotebisagan. amitom 
wyalmcenareebi, evglena da umartivesebi 
gaerTianebulia erT samefoSi – protistebi.

mravalujrediani eukariotebi ki erTiandebian 
sokoebis, mcenareebis da cxovelebis samefoebSi.

prokariotebi: baqteriebi, arqeebi da 
cianobaqteriebi gaerTianebulia samefoSi – 
monerebi.

sqema SegiZlia gamoiyeno, rogorc sarkvevi, raTa 
daadgino, romel samefos ekuTvnis konkretuli 
cocxali organizmi. 

magaliTad, mikroskopis qveS akvirdebi 
ujredebs da gsurs amoicno, romeli samefos 
warmomadgenelTan gaqvs saqme. amisaTvis iyeneb 
sqemas, Tanmimdevrulad svam saTanado kiTxvebs  
da eZeb pasuxs. 

cocxali organizmebi

eukariotebi prokariotebi

samefo: 
monerebi

samefo: 
protistebi

samefo: 
mcenareebi

samefo: 
cxovelebi

samefo: 
sokoebi

u amgvarad:

cocxali organizmebis samefoebad klasifikacia 
warmovadginoT sqemis saxiT:
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magaliTad: 

1. �aris Tu ara ujredebSi birTvi?  Tu aris, maSin 
amosacnobi obieqti eukariotia, Tu birTvi ar 
aris, is prokariotia.

davuSvaT, rom ujredebSi birTvi aris. maSasadame, 
dakvirvebis obieqti eukariotia.

2. �Semdegi kiTxva: aqvs Tu ara ujreds 
qloroplasti, azustebs eukariotebis romeli 
samefos warmomadgenels ekuTvnis ujredebi.   
Tu ujredSi qloroplasti aris, ujredebi 
protistebis an mcenarisaa. davuSvaT, rom 
ujreds aqvs qloroplasti. 

3. �axla gavmijnoT mcenareTa da protistebis 
samefo: qmnian ujredebi qsovilebs? davuSvaT 
rom ar qmnian, e. i. dakvirvebis obieqti 
protistia.

samefoebSi arsad gvxvdeba cocxali organizmi – 
virusi. amis mizezi is aris, rom virusebs ar aqvT 
ujreduli agebuleba, samefoebi ki aerTianebs 
ujreduli agebulebis mqone organizmebs.

virusebi

viruss ar aqvs ujredisTvis damaxasiaTebeli 
arc erTi organeli, misi garsi agebulebiT 
gansxvavdeba ujredis garsisagan. amgvarad, virusi 
araujreduli agebulebisaa.

virusi parazitul cxovrebas misdevs – is iWreba sxva 
cocxali organizmis (maspinZlis) sxeulSi, iyenebs 
maspinZlis ujredis organelebs, energias imisaTvis, 
rom gamravldes. maspinZlis ujredi amis gamo kvdeba. 

amgvarad, virusebi azianeben maspinZlis 
qsovilebs da organoebs da iwveven  mis 
daavadebas. virusuli daavadebaa, magaliTad, 
gripi. zogierTi virusis maspinZelia baqteria. 
virusiT daavadebuli baqteria kvdeba. amitom aseT 
virusebs baqteriofagi – baqteriis mSTanTqmeli 
ewodeba. baqteriofagebs adamiani iyenebs 
adamianis daavadebebis gamomwvevi baqteriebis 
sawinaaRmdegod. baqteriofagebs Seiyvanen 
baqteriiT daavadebuli adamianis sxeulSi, raTa 
virusma mospos es baqteriebi.

viruss ar aqvs ujreduli agebuleba. ratom 
iTvleba is cocxal organizmad? rogorc ici, 
viruss aqvs nukleinis mJavebi. es mJavebi ki 
mxolod cocxali arsebebis organizmSi moipoveba. 

sur. 1. virusi

sur. 2. virusi
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4cocxali organizmebis samefoebi. virusebi

sqemis saxiT SevajamoT virusis Taviseburebebi:

virusi

agebuleba cxovelqmedeba

parazitia: iyenebs 
maspinZlis ujredis 

organelebs, energias  da 
mis xarjze mravldeba

nukleinis mJavagarsi

 u savarjiSo

1. �organizmi mravalujrediania. ra kiTxvas dasvam, rom 
gaarkvio, wyalmcenarisaa is Tu sxva mravalujrediani 
eukariotis? 

2. �ujreds aqvs mitoqondria. samefoebidan romels 
ekuTvnis es ujredi, monerebs Tu protistebs?

3. �ujredi prokariotisaa. gasarkvevia, vis ekuTvnis 
ujredi – arqeebs Tu baqteriebs. sakiTxis 
gasarkvevad romeli kiTxvis dasmaa marTebuli? 
(SearCie swori pasuxi)

•	 aqvs Tu ara ujreds wamwamebi?

•	 aqvs Tu ara ujreds qloroplastebi?

•	 rogoria ujredis kedlis qimiuri Sedgeniloba?

•	 aris Tu ara ujredis citoplazmaSi qromosoma?

4. �dasvi kiTxvebi, raTa mcenareuli ujredi gamoarCio 
sxva samefoebis warmomadgenlebis ujredebisagan.

5. �davuSvaT, rom ujreds Solti aqvs da ekuTvnis 
eukariots. SegiZlia darwmunebiT Tqva, rom es 
ujredi umartivesebs ekuTvnis? ra kiTxva unda 
daisvas, rom sakiTxi gaarkvio? pasuxi ganmarte.

u amgvarad:

marTalia, viruss gamravlebisaTvis maspinZeli 
esaWiroeba, magram xom mravldeba. gamravlebis 
unari ki cocxali organizmebis umniSvnelovanesi 
maxasiaTebelia. amitom mecnierebi fiqroben, rom 
virusi cocxal arsebebs miekuTvneba.
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6. �davuSvaT ici, rom sakvlevi ujredi eukariotebs 
ekuTvnis, magram ara protists.  ar ici, sokos 
ujredia es Tu cxovelis. ra kiTxva unda dasva 
sakiTxis gasarkvevad?

7. �ratom ar miakuTvneben viruss cocxali organizmebis 
romelime samefos? (SearCie swori pasuxi)

• virusi Zalian mcire zomisaa yvela sxva cocxal 
organizmTan SedarebiT.

•	virusi parazitul cxovrebas eweva, rac ar aris 
damaxasiaTebeli sxva cocxali organizmebisaTvis.

•	viruss ar aqvs ujreduli agebuleba, yvela sxva 
cocxali organizmi ki ujredebisgan Sedgeba.

8. �viruss cocxal organizmad ganixilaven, radgan 
(ipove swori pasuxi):

•	viruss aqvs mitoqondriebi da sxva cocxali 
organizmebis msgavsad SeuZlia sakvebisagan 
energiis mopoveba.

•	virusi iwvevs adamianis daavadebas, es ki mxolod 
cocxal organizms SeuZlia.

•	viruss aqvs cocxali organizmisaTvis 
damaxasiaTebeli nukleinis mJavebi.

proeqti: eqskursiaze yofnisas daakvirdi 
cocxal organizmebs. Caixate isini, an gadauRe 
maT fotoebi. namuSevari moitane klasSi, 
Canaxatebi (fotoebi) daajgufe maTze gamosaxuli 
organizmebis samefos mixedviT.
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5samefo: cxovelebi

Zu ZaRli ZuZuTi kvebavs 
lekvebs

Simpanzeebis ojaxi

daTvi

bayayi

39. ZuZumwovrebis klasi
cxovelTa samyaroSi gamoyofen xerxemlian 
da uxerxemlo cxovelebs. klasifikacia 
iTvaliswinebs, aqvs Tu ara cxovels Zvlovani 
ConCxi: xerxemali da masTan dakavSirebuli sxva 
Zvlebi. magaliTad, adamiani, daTvi, arwivi, beRura, 
xvliki, gveli, bayayi, gombeSo, kalmaxi, loqo da 
sxv. xerxemlianebi arian. uxerxemlo cxovelebia 
meduza, pepela, buzi, tarakani, oboba,  Wiayela da 
sxva.  

xerxemlianebis da uxerxemloebis dajgufeba 
metad mravalferovania. amitom TiToeulSi 
SesaZlebelia kidev gamovyoT erTmaneTis metad 
msgavs cxovelTa jgufebi – klasebi. vnaxoT, ra 
niSniT erTiandeba cxovelebi klasebSi.

cxovelTa erTi mniSvnelovani klasia 
ZuZumwovrebi. saxelwodeba migviTiTebs, rom es 
cxovelebi ZuZuTi kvebaven naSiers.

Tu saxlSi kata an ZaRli gyavs, SegiZlia daakvirde 
maT ZuZus dvrilebs. aqedan moedineba rZe, 
romliTac ZuZumwovrebi Tavis Svilebs kvebaven. 
adamianic ZuZumwovaria. 

Tu Seadareb daTvs, Tagvs, xvliks da bayays, TvalSi 
gecema daTvis da Tagvis Tmovani safarveli – 
balani. 

balani aqvs mxolod ZuZumwovrebs. is icavs 
sxeuls dazianebisagan da siTbos dakargvisagan. 
zogierTi ZuZumwovris, magaliTad, zRarbis 
balani imdenad mkvrivi da uxeSia, rom mtaceblebis 
Tavdasxmisganac ki icavs.

Tagvixvliki
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zogierT ZuZumwovars, magaliTad, adamians, 
Tmovani safarveli SedarebiT naklebi aqvs, magram 
mainc SesamCnevia ulvaSis, Tmis, wveris saxiT. 
Tumca  warbebi da ulvaSebi kargad etyoba sxva 
ZuZumwovrebsac, mag., selaps, katas da sxva.

kanqveSa cximis Sre da balani icavs sxeuls 
gamoSrobisagan – wylis dakargvisagan. amitom 
ZuZumwovrebs SeuZliaT xmeleTze cxovreba. Tumca 
zogierTi did dros wyalSi atarebs (mag. selapi) an 
sul wyalSi cxovrobs (delfini, veSapi).

ZuZumwovrebi sunTqaven filtvebiT. delfini 
da veSapi amoyofen sxeuls wylidan, raTa haeri 
CaisunTqon.

xmeleTze cxovrebaSi ZuZumwovrebs xels uwyobs 
gadaadgileba 4 kiduris saSualebiT. kidurebi 
isea mierTebuli xerxemalTan, rom tani miwaze 
ar aris garTxmuli da ZuZumwovrebi amarTulad 
daiarebian. adamianis sxeuli or kidurs eyrdnoba 
da vertikalur sibrtyeSia amarTuli.  

delfins da veSaps kidurebi ar aqvT. maTi kudi 
Zlieri farfliT mTavrdeba, romliTac isini 
ubiZgeben wyals da gadaadgildebian. sxeulze 
sxva farflebicaa, romlebic curvis dros 
wonasworobis SenarCunebaSi da gezis SecvlaSi 
exmareba. 

ZuZumwovrebs sxvadasxvanairi formis kbilebi 
aqvT. esec mxolod am klasisTvis damaxasiaTebeli 
Taviseburebaa. eSvebiT isini klaven msxverpls, 
mWerli kbilebiT aqucmaceben, saReWi kbilebiT ki 
ReWaven.

zRarbiselapi

mglis sxeuli amarTulia

adamianebi

mWreli kbilebi

warbebi

ulvaSi

saReWi kbilebi
eSvi
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5samefo: cxovelebi

sqemis saxiT SevajamoT ZuZumwovrebis ZiriTadi 
niSnebi:

cxovelTa samefo

ZuZumwovrebi

cxovroben xmeleTze, zogierTi garkveul periods 
atarebs wyalSi an sul wyalSi cxovrobs, sxeuli 
dafarulia mSrali kaniT da balniT, moZraoben 4 
kiduris saSualebiT, wylis cxovelebi kudis da 

farflebis daxmarebiT, aqvT samnairi formis kbilebi, 
sunTqaven filtvebiT

 u savarjiSo

1. �daakvirdi suraTs. 
 

 
 
 
 
 
 
ra niSani miuTiTebs, rom es cxoveli ZuZumwovaria? 
ipove swori pasuxi:

• mas aqvs balani;

• mas aqvs Tavi;

• am suraTiT SeuZlebelia davadginoT, rom es 
cxoveli ZuZumwovaria.

2. �daakvirdi suraTs. 

 
 
 
 
 
 
 
 
ra niSani miuTiTebs, rom es cxoveli ZuZumwovaria? 
ipove swori pasuxi:

• mas aqvs Tvalebi;

u amgvarad:
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• is xmeleTze cxovrobs;

• is ZuZuTi kvebavs naSiers.

3. �ZuZumwovrebs SeuZliaT xmeleTze cxovreba, radgan 
(ipove swori pasuxi):

• maT SeuZliaT naSieris rZiT kveba, rac uadvilebs 
maT axalSobilebis movlas;

• maT aqvT sxvadasxva formis kbilebi, rac aadvilebs 
sxvadasxva saxis sakvebiT kvebas;

• kani da balani icavs ZuZumwovrebis sxeuls 
gamoSrobisagan.

4. �waikiTxe cxrili: 
mindvris Tagvis raodenoba sofel axalSenis 
SemogarenSi 2000-2003 wlebSi 

wlebi 2000 2001 2002 2003

mindvris Tagvis raodenoba 2000 1800 1200 1200
      

upasuxe:

• ras uCvenebs cxrili?

• icvleba Tu ara mindvris Tagvis raodenoba wlebis 
mixedviT?

5. �zemoT moyvanili cxrilis monacemebi asaxulia 
diagramaSi. waikiTxe diagrama da upasuxe, sworad 
asaxavs Tu ara is cxrilis monacemebs? 

0

500

1000

1500

2000

2500

2000 2002 20032001

6. �gamoiyene monacemebi da Seadgine cxrili da diagrama:
sofel badiaurSi fermeri yoveldRe wvelis 5 Zroxas.  
5 Zroxisgan mowvelili rZis raodenoba  2010 wlis 10 
agvistos Seadgenda 15 litrs, 11 agvistos – 12 litrs, 
12 da 13 agvistos – 18 litrs. 

weli
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varani

mexeuri gveli

anakonda

Sxamiani kbili

xvliki

niangis kbilebi

40. qvewarmavlebis klasi

xvliki, gveli, ku qvewarmavlebis klasSi 
erTiandebian. saidan modis es saxelwodeba?  

qvewarmavlis 4 kiduri isea mimagrebuli 
xerxemalTan, rom mTeli sxeuli Zalian axlos 
aris miwis zedapirTan da nawilobriv miwazea 
garTxmuli. zogierT qvewarmavals, magaliTad, 
gvels, kidurebi saerTod ar aqvs da daxoxavs. 
amitom es cxovelebi `qve warmavalni~ arian.

qvewarmavlebis klasis warmomadgenlebis yvela 
kbili erTnairi formisaa – boloSi wawvetebuli.  
amitom qvewarmavlebi mxolod glejen sakvebs, 
magram ver aqucmaceben da verc ReWaven.

qvewarmavlebi sunTqaven filtvebiT, ara aqvT 
Tmovani safarveli. maTi sxeuli mTlianad 
qercliTaa dafaruli, romelic icavs sxeuls 
dazianebisagan da gamoSrobisagan. amitom, 
qvewarmavlebs, ZuZumwovrebis msgavsad, SeuZliaT 
xmeleTze cxovreba. qvewarmavlebs curvac 
SeuZliaT. magaliTad, niangi dacuravs kudis da 
kidurebis daxmarebiT.

qvewarmavlebis sakvebi sakmaod mravalferovania. 
niangi, magaliTad, nadirobs antilopebze, 
Tevzebze, xvliki Wams kaliebs, xoWoebs, 
mcenareebs, xmeleTze mcxovrebi ku ZiriTadad 
mcenareebiT ikvebeba. 

gvels aqvs Sxami, romelsac kbilidan gamoyofs. 
gveli Sxams iyenebs sanadirod (msxverplis 
mosaklavad) an TavdacvisaTvis. Sxamiania mxolod 
zogierTi gveli. magaliTad, saqarTveloSi 
gavrcelebuli Sxamiani gvelia giurza, afrikaSi, 
indoeTSi – kobra. maxrCobela gvelebi – anakonda, 
piToni,  gars Semoexvevian msxverpls da sunTqvas 
ukraven. damrxvCal msxverpls mTlianad ylapaven. 
kbilebi maxrCobela gvels TavdacvisTvis da 
msxverplis piriT dasaWerad adgeba.

xSirad adamianebs ar aqvT swori warmodgena 
gvelebze. magaliTad, isini fiqroben, rom 
piToni an anakonda aTeulobiT metris sigrZisaa. 
sinamdvileSi maTi sigrZe 6-8 metrs iSviaTad 
aRemateba. adamianze gvelebi ar nadiroben da Tavs 
esxmian mas, Tu adamianma Seawuxa: Zlier axlos 

qercli
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sqemis saxiT SevajamoT qvewarmavlebis ZiriTadi 
niSan-Tvisebebi

cxovelTa samefo

qvewarmavlebi

cxovroben xmeleTze, zogierTi garkveul periods 
atarebs wyalSi, sxeuli dafarulia mSrali kaniT da 
qercliT, gadaadgildebian 4 kiduris saSualebiT, 

gvelebs kidurebi ar aqvT. qvewarmavlebs aqvT erTnairi 
formis wawvetebuli kbilebi, sunTqaven filtvebiT

 u savarjiSo

1. �Seadgine samefos da klasebis sqema, sadac saTanadod 
gaanawileb ZuZumwovrebs da qvewarmavlebs.

2. �davuSvaT, akvirdebi romelime cxovels, winaswar ici, 
rom is an ZuZumwovaria, an qvewarmavali. ra niSans 
miaqcev yuradRebas, rom daazusto, romeli klasis 
warmomadgenelia es cxoveli?

• erTujrediania Tu mravalujrediani;

• aqvs Tu ara kidurebi;

• aris Tu ara mTeli sxeuli qercliT dafaruli; 

• cxovrobs Tu ara wyalSi.

3. �venis diagramis saSualebiT gamosaxe msgavseba da 
gansxvaveba ZuZumwovrebsa da qvewarmavlebs Soris.

4. �Seadgine cxrili, sadac  Cawer Sens sacxovrebelSi 
gavrcelebuli ZuZumwovrebis da qvewarmavlebis 
saxelwodebebs (saxelmZRvaneloSi ukve 
dasaxelebulis garda). informacia moiZie nacnobebs 
Soris da xelmisawvdomi literaturidan.

5. �waikiTxe diagrama:
mdinare nilosis napirze (wiTeli sveti) da mdinare 
zambezis napirze (lurji sveti) TiTo niangis mier 
monadirebuli antilopebis raodenoba 2008-2010 
wels.

mivida maTTan. gveli gansakuTrebiT agresiuli 
xdeba maSin, rodesac naSiers icavs. Tumca 
naSieris dasacavad TiTqmis yvela cocxali arseba 
Tavdauzogavad ibrZvis.

u amgvarad:
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5samefo: cxovelebi

 

0

2

4

6

8

10

12

2008 2009 2010
     upasuxe:

• ras asaxavs diagrama?

• rogoria samive wels monadirebuli antilopebis 
raodenoba zambezis da nilosis sanapiroze?

•	sad iyo nadiroba ufro warmatebuli?

6. �sofel dolianSi kaliebi Zlier afuWebdnen xorblis 
mosavals. amitom 2001 wlidan xalxma daiwyo yanis 
yovelwliuri Sewamvla kaliebis sawinaaRmdego 
Sxamiani nivTierebebiT.  
waikiTxe cxrili: mwvane xvlikis raodenoba sofel 
dolianSi. 

wlebi kaliebis raodenoba mwvane xvlikis raodenoba

2000 2000 250

2001 1500 115

2002 1000 46

2003 600 0

     

upasuxe:

•	ras uCvenebs cxrili?

•	rogor icvleboda kaliebis raodenoba 2000-2003 
wlebSi?

•	rogor icvleboda mwvane xvlikis raodenoba 2000-
2003 wlebSi?

•	ra kavSiria yanis Sewamvlasa da kaliebis raodenobas 
Soris? pasuxi ganmarte.
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•	ivaraude: aris SesaZlo kavSiri kaliebis 
raodenobis Semcirebasa da mwvane xvlikis 
raodenobas Soris?

•	ra monacemi gaZlevs am varaudis gamoTqmis  
SesaZleblobas?

     cxrilis monacemebi gamosaxe diagramis saxiT.

7. �dedamiwaze cxovrobda mravali iseTi cxoveli, 
romelic gadaSenda – dRes aRar arsebobs. 
magaliTad, tiranozavri. erT dros is SiSis 
zars scemda dedamiwis macxovreblebs – swrafad 
gadaadgildeboda, Tavisi Zlieri kbilebiT iWerda da 
klavda nebismieri zomis cxovels. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

daakvirdi tiranozavris qalas.  rogor fiqrob, romel 
klass ekuTvnoda is, ZuZumwovrebs Tu qvewarmavlebs? 
pasuxi daasabuTe.
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5samefo: cxovelebi

Ramura

beRura

Tolia

kolibri

41. frinvelebis klasi 

iseve, rogorc ZuZumwovris balania TvalSisacemi, 
frinvelis bumbulic advili SesamCnevia da 
gamoarCevs mas yvela sxva cxovelisagan.

bumbuli icavs frinvelis sxeuls dazianebisa da 
siTbos dakargvisagan. frTis da kudis bumbuli 
exmareba frinvels frenaSi. frTis daqneviT 
frinveli ubiZgebs haers, ikavebs sxeuls haerSi da 
gadaadgildeba. kudis bumbuli frinvels haerSi 
manevrirebis saSualebas aZlevs.

klasis saxelwodeba `frinvelic~ frenas 
ukavSirdeba.

sxva cxovelebsac, magaliTad, ZuZumwovar Ramuras, 
mwerebs (pepelas, buzs, tarakans da sxv.) aqvT 
frTebi, magram isini bumbuliT ar aris dafaruli. 

frinvelTa sxvadasxva saxeobis frTebi 
gansxvavebuli formisaa. mokle frTa uadvilebs 
beRuras haerSi manevrirebas, Tolias grZeli frTa 
ki xels uwyobs haerSi livlivs.

yvela frinveli ar dafrinavs. siraqlemas, 
magaliTad, ganuviTarebeli frTebi aqvs. 
samagierod, is swrafad gadaadgildeba miwaze 
Zlieri fexebis saSualebiT. wyalSi mcxovreb 
frinvelebs, fexis TiTebs Soris aqvT apki, 
romelic wyalSi curvas uadvilebT. garda 
amisa mdinaris, okeanis Tu tbis sanapiroze 
gadaadgilebisas, apki exmareba frinvels naklebad 
Caeflos rbil niadagSi.

fexis TiTebze arsebuli klanWebis saSualebiT 
frinvelebs, magaliTad, kodalas, SeuZlia xeze 
cocva. mtacebel frinvels, magaliTad, arwivs, 
klanWebi xels uwyobs msxverplis monadirebaSi.

Toliasiraqlema

frTis bumbuli
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frinvelebis kani da bumbuli icavs sxeuls 
gamoSrobisagan, amitom frinvelebs SeuZliaT 
xmeleTze cxovreba. 

frinvelebi filtvebiT sunTqaven. sunTqvis 
dros haeri, filtvebis garda, Caedineba sxeulSi 
moTavsebul sahaero parkebSic. amitom frinveli 
frenis dros gacilebiT met haers CaisunTqavs 
da sxeuli gaZlierebulad maragdeba JangbadiT. 
amgvar sunTqvas `ormags~ uwodeben.

frinvelebi mravalferovani sakvebiT ikvebebian. 
maT kbilebi ar aqvT da sakvebis mosapoveblad, 
dasanawevreblad iyeneben niskarts. kbilebis 
uqonlobis gamo frinvels mainc uWirs sakvebis 
daqucmaceba. amitom gadaylapuli sakvebi Cadis 
CiCaxvSi, sadac is rbildeba. xolo kuWSi ki 
sakvebs aqucmacebs kenWebi, romlebsac frinveli 
specialurad ylapavs. 

zogierTi frinveli, magaliTad, wero, gadamfrenia 
– Semodgomis dadgomisas isini Tbil qveynebSi 
mifrinaven. ratom aris zogierTi frinveli 
gadamfreni, sxvani ki ara?  es damokidebulia 
am frinvelebis kvebis nirze. gadamfrenebi, 
magaliTad, mercxali, ikvebeba ZiriTadad 
mwerebiT, mwerebis raodenoba ki siciveebis 
moaxloebisas Zlier mcirdeba. aragadamfrenebi, 
magaliTad, beRura, ikvebeba mcenareebis TesliT, 
totebis merqniT, cxovelebis, adamianis sakvebis 
narCeniT. am saxis sakvebis mopoveba zamTarSic 
SeiZleba. gadamfreni frinvelebi SeigrZnoben 
dRis xangrZlivobis sezonur cvlilebebs da misi 
Semcirebisas iwyeben gadafrenas.

kodala

arwivis klanWebi

sqemis saxiT SevajamoT frinvelebis ZiriTadi 
maxasiaTeblebi:

cxovelTa samefo

frinvelebi

cxovroben xmeleTze, zogierTi garkveul dros 
wyalSi atarebs, sxeuli dafarulia mSrali kaniT da 
bumbuliT, frenen frTebis saSualebiT. miwaze, xeze, 

gadaadgildebian fexebiT. sunTqaven filtvebiT, 
axasiaTebT ormagi sunTqva, kbilebi ar aqvT.

u amgvarad:
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arqeopteriqsi

 u savarjiSo

1. �Seadgine Sens sacxovrebelSi gavrcelebuli 
frinvelebis sia, (saxelmZRvaneloSi ukve 
dasaxelebulis garda). informacia moiZie nacnobebs 
Soris da xelmisawvdomi literaturidan.

2. �daakvirdi suraTs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ra niSani miuTiTebs, rom es cxoveli frinvelia? 

• kidurebi;

• frTebi;

• bumbuli;

• arc erTi niSani ar axasiaTebs mxolod frinvels.

3. �davuSvaT akvirdebi romelime cxovels, winaswar 
ici, rom is an frinvelia, an qvewarmavali. ra niSans 
miaqcev yuradRebas, rom daazusto am klasebidan 
romlis warmomadgenelia es cxoveli? (Semoxaze 
swori pasuxi)

• aqvs Tu ara ZuZus dvrilebi;

• aqvs Tu ara kidurebi;

• xerxemliania Tu uxerxemlo;

• cxovrobs Tu ara xmeleTze;

• aqvs Tu ara kbilebi.

4. �arqeopteriqsi didi xnis win cxovrobda dedamiwaze. 
daakvirdi suraTs da upasuxe, ratom fiqroben 
mecnierebi, rom arqeopteriqsi frinvelis winapari 
iyo.

5. �mecnierebma icodnen, rom axalgamoCekili wiwilebi 
kruxs sul Tan dasdeven. am movlenas imprintingi 
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ewodeba. mecnierebs ainteresebdaT sakiTxi: scnobs 
Tu ara axalSobili wiwila Tavis mSobels.  
 
isini daelodnen qaTmis kvercxidan wiwilebis 
gamoCekas. gamoCekisTanave dayves wiwilebi 2 
jgufad. erT jgufs miusves is kruxi, romelmac 
kvercxi gamoCeka. meore jgufs ki miusves sxva kruxi. 
aRmoCnda, rom orive jgufis wiwilebi amJRavnebdnen 
imprintings – misdevdnen kruxebs.  
 
upasuxe:

•	am cdaSi romelia damokidebuli da damoukidebeli 
cvladi?

•	ra aris pasuxi mecnierebis mier dasmul kiTxvaze?

6. �mecnierebi dainteresdnen, aqvs Tu ara 
imprintingisTvis mniSvneloba, rodis dainaxavs 
axalgamoCekili wiwila kruxs: gamoCekisTanave 
Tu mogvianebiT, davuSvaT, gamoCekidan mesame 
dRes. amjerad Sen gamoTqvi varaudi, moifiqre 
eqsperimentis meTodi: rogor Caatarebdi 
eqsperiments varaudis Sesamowmeblad? 

7. �daakvirdi ilustraciebs. miaqcie yuradReba 
frinvelebis niskartis agebulebas. gadaixaze da 
Seavse cxrili: ujrebSi aRwerilia frinvelebis mier 
sakvebis mopovebis Taviseburebebi.  gaswvriv, cariel 
ujraSi Cawere im frinvelis fotos nomeri, romlis 
niskartic, Seni azriT, momarjvebulia sakvebis am 
gziT mopovebisaTvis.

sakvebis mopovebis Tavisebureba  fotos nomeri

niskartiT SeuZlia SeaRwios yvavilis siRrmeSi da amowovos 
yvavilis tbili wveni – neqtari.

nadirobis dros niskartis CartymiT SeuZlia moklas 
msxverpli (sakmaod didi zomisac).

niskartiT akeTebs xeSi fuRuros da amohyavs iqidan xis Wiebi.

niskartiT texavs kurkis magar garss da miirTmevs Tesls.

3

kodala kolibri meTovlia

4

arwivi

1 2
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gombeSo

bayayi

salamandra

kobri

qercli

42. amfibiebis da Tevzebis  
klasi
amfibiebi

amfibiebis klass ekuTvnis bayayi, gombeSo, 
salamandra, tritoni da sxva. amfibia berZnulad 
orgvarad mcxovrebs niSnavs. es saxelwodeba 
miuTiTebs, rom amfibiebs SeuZliaT wyalSi da 
xmeleTze cxovrebac. magaliTad, bayays SeuZlia 
wyalSi kaniT isunTqos – SeiTvisos wyalSi gaxsnili 
Jangbadi. xmeleTze ki is filtvebiT sunTqavs. 
xmeleTze cxovrebaSi bayays xels uwyobs kidurebi, 
wyalSi cxovrebaSi ki kaniT Jangbadis SeTvisebis 
unari. garda amisa, bayays aqvs TiTebs Soris apki, 
romelic wyalSi curvaSi exmareba. fexebiT bayayi 
ubiZgebs wyals da gadaadgildeba. 

zogierT amfibias, magaliTad tritons, aqvs brtyeli 
kudi, romelic wyalSi gadaadgilebaSi uwyobs xels.

amfibiebis kani Zalian Txelia da ver icavs sxeuls 
gamoSrobisagan. amitom SedarebiT mSrali havis 
pirobebSi, amfibiebi xmeleTze didxans ver 
Cerdebian da ZiriTadad maSin amodian wylidan, 
rodesac haeri datenianebulia an wvims. im 
adgilebSi, sadac tenianoba maRalia, magaliTad, 
tropikuli wvimis tyeebSi, amfibiebi ZiriTadad 
xmeleTze atareben sicocxles. 

amfibiebis did nawils aqvs kbilebi. isini 
qvewarmavlebis msgavsad erTnairi formisaa – 
boloSi wawvetebuli. amfibiebi, magaliTad, bayayi, 
nadiroben Wiayelebze, buzebze, kaliebze, obobebze.

Tevzebi

Tevzebis klasis warmomadgenlebi mudmivad wyalSi 
cxovroben da gadaadgildebian kudis moZraobiT. 
kudi Zlieri farfliT mTavrdeba, romliTac 
Tevzi ubiZgebs wyals da gadaadgildeba. sxeulze 
sxva farflebicaa, romlebic Tevzs curvis dros 
wonasworobis SenarCunebaSi da gezis SecvlaSi 
exmareba. 

Tevzebis erT nawils aqvs sacurao buSti. buStSi 
Tevzis sisxlidan an nawlavidan gadadis airi – 
Jangbadi. saWiroebisamebr airi buStidan isev ukan 
brundeba. buStis periodulad airiT gaberva da 
airisgan dacla xels uwobs Tevzs wylis fenebSi 
tivtivsa da agreTve siRmidan zeda fenebSi da zeda 
fenebidan siRrmeSi gadaadgilebaSi.
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Tevzebis sxeuli qercliT aris dafaruli da 
imavdroulad lorwoianicaa. lorwo amcirebs 
xaxuns Tevzis sxeulsa da wyals Soris, rac xels 
uwyobs Tevzs curvaSi.

Tevzebis umravlesoba layuCebiT sunTqavs. 
iSviaTad, magaliTad, salamandrisebr Tevzs, 
filtvebic aqvs da SeuZlia haeriT sunTqva.

Tevzebis kbilebi, qvewarmavlebis msgavsad, 
erTnairi formisaa. Tevzebi Wamen Wiayelebs, 
mwerebs, wyalmcenareebs. Tumca zogierT Tevzs, 
magaliTad, zvigens, ramdenime rigad ganlagebuli 
Zlieri kbilebi aqvs. zvigeni ikvebeba didi zomis 
cxovelebiT.

sqemis saxiT SevajamoT amfibiebis da Tevzebis 
ZiriTadi niSnebi:

cxovelTa samefo

Tevzebi amfibiebi

cxovroben wyalSi, 
sxeuli dafarulia 

qercliT da lorwoTi, 
ZiriTadad sunTqaven 
layuCebiT,  curaven 
kudis da farflebis 

saSualebiT, aqvT 
erTnairi formis 

wawvetebuli kbilebi.

sxeuli dafarulia 
nazi kaniT da lorwoTi, 

cxovroben wyalSi da 
xmeleTze, wyalSi sunTqaven 
kaniT, xmeleTze filtvebiT, 

aqvT 4 kiduri, zogierTs 
kudic, aqvT erTnairi 
formis wawvetebuli 

kbilebi. 

sacurao buSti

zvigeni

 u savarjiSo

1. daakvirdi suraTs.

 

u amgvarad:
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     �gadaiwere CamonaTvali da Semoxaze yvela is niSani, 
romelic  miuTiTebs, rom es cxoveli Tevzia da ara 
amfibia: 

•	kidurebis nacvlad aqvs farflebi;

•	wyalSi cxovrobs;

•	qercliT aris dafaruli;

•	arc erTi am niSnebidan ar miuTiTebs rom es cxoveli 
Tevzia da ara amfibia.

2. �daxasiaTebis mixedviT daadgine xerxemlian 
cxovelTa romel klaszea saubari, gadaixaze cxrili 
da Cawere Sesabamisi klasis saxelwodeba Tavisufal 
ujraSi:

cxovelis daxasiaTeba dajgufeba

cxovrobs wyalSi da xmeleTzec. sunTqavs mxolod filtvebiT, 
sxeuli qercliT aqvs dafaruli

...

cxovrobs mxolod wyalSi, sxeuli lorwoTi aqvs dafaruli ...

cxovrobs wyalSi, sunTqavs filtvebiT, aqvs Tmovani safarveli ...

cxovrobs wyalSi da xmeleTzec. sunTqavs filtvebiT da kaniTac, 
sxeuli qercliT ar aqvs dafaruli

...

3. ipove swori mtkicebebi:

•	Tu cxovels aqvs Tmovani safarveli, is aucileblad 
ZuZumwovaria.

•	lorwovani kani aqvT Tevzebs da amfibiebs.

•	layuCebiT sunTqaven Tevzebi da zogierTi wyalSi 
mcxovrebi ZuZumwovaric.

4. amfibiebs uWirT xmeleTze didxans gaZleba, radgan:

•	maTi kidurebis TiTebs Soris gadaWimuli  apki 
aadvilebs wyalSi curvas;

•	zogierT maTgans aqvs susti kidurebi, romlebic 
ver uzrunvelyofs xmeleTze gadaadgilebas;

•	maTi kani ver icavs sxeuls xmeleTze wylis 
dakargvisagan.

5. �rodesac tiranozavris qala Seiswavle, Sen kbilebis 
agebulebis mixedviT daadgine, rom is qvewarmavali 
iyo da ara ZuZumwovari. magram axla ukve ici, rom 
Tevzebsac, qvewarmavlebis msgavsad, aqvT erTnairi 
formis wawvetebuli kbili. amgvarad, Tu mxolod 
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kbilebis formiT imsjeleb, dasaSvebia, rom 
tiranozavri Tevzi yofiliyo. ra kiTxvas dasvamdi, 
rom gagego, tiranozavri Tevzi iyo Tu qvewarmavali? 
ipove yvela swori pasuxi:

•	tiranozavri xmeleTze cxovrobda Tu wyalSi?

•	tiranozavri layuCebiT sunTqavda Tu filtvebiT?

•	hqonda Tu ara tiranozavrs kudi?

•	tiranozavri kidurebiT gadaadgildeboda Tu 
farflebiT?

•	iyo Tu ara misi sxeuli dafaruli qercliT?

6. �gamoiyene fizikis codna da axseni, ratom uadvilebs 
Tevzs curvas sxeulze arsebuli lorwo?

proeqti 1: internetis saSualebiT moiZie 
xerxemlianebis erTi romelime klasis sxvadasxva 
warmomadgenelTa fotoebi. saZiebo sityvebad 
gamogadgeba: mammals, reptilia, fish, amphibia, birds. 
Caixate isini, an amobeWde. moifiqre: SesaZlebelia 
Tu ara, cxovelTa am klasSi kidev raime 
dajgufebebis gamoyofa, gansazRvre, ra niSniT 
(niSnebiT) moaxdendi cxovelebis klasifikacias, 
Seqmeni dajgufebebi, warmoadgine klasSi da 
ganmarte Sen mier Seqmnili klasifikaciis principi.

proeqti 2: vefxvi mtacebelia da didi zomis 
cxovelebze nadirobs,  Txunela miwaSi cxovrobs 
da Txris grZel gvirabebs. maimuni xeebze, totidan 
totze daxtis, iyenebs qvas, joxebs TavdacvisaTvis 
da sakvebis mosapoveblad. gamoiyene saZiebo 
sityvebi `tiger foot~, `mole foot~ , `chimp hand~ da 
internetSi moiZie am ZuZumwovrebis kidurebis 
suraTebi. daakvirdi kidurebis agebulebas 
da ganmarte, rogor Seesabameba is cxovelis 
cxovrebis nirs.
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mweris sxeulis nawilebi: Tavi, 
mkerdi, muceli

irema xoWo

rqebi

buziWeria

jvriani oboba

Coqela

muceli

mkerdiTavi43. uxerxemlo cxovelebi.
fexsaxsrianebi
zogierT uxerxemlo cxovels fexsaxsrianebs 
uwodeben, radgan maTi kidurebi dasaxsrulia: 
ramdenime nawilisgan Sedgeba da es nawilebi 
saxsriTaa SeerTebuli.

fexsaxsrianebs Zvlovani ConCxi ar aqvT, magram 
sxeuli dafarulia Zalian mkvrivi safarveliT, 
egreT wodebuli garegani ConCxiT. is kargad icavs 
sxeuls dazianebisagan da gamoSrobisgan. amitom 
mwerebs SeuZliaT xmeleTze arseboba. xmeleTze 
cxovrebas xels uwobs traqeebic, romlebiTac 
mweri haeridan Jangbads iTvisebs. 

mwerebi

mwerebis klasis gamorCeuli niSania sam 
ganyofilebad danakvTuli sxeuli. sxva 
uxerxemloebisagan maT frTebic gamoarCevs. 
mwerebs aqvT sakmaod Zlieri dakbiluli ybebi da 6 
kiduri. kidurebze arsebuli brWyalebiT mwerebi 
kargad emagrebian zedapirs da amitom advilad 
gadaadgildebian xeebze, kldeze, kedelze, Werze. 
amgvarad, mwerebs frTebis da kidurebis wyalobiT, 
swrafad gadaadgileba SeuZliaT. zogierTi 
mweri, magaliTad, Coqela, kidurebs sanadirod 
– mxverplis dasaWerad iyenebs. mwerebs Zlieri 
Tavdacvis saSualebebi aqvT: Sxamiani jirkvali da 
nestari (magaliTad, futkars), rqebi (magaliTad, 
xoWoebs). 

zogierTi mweri, magaliTad moskiti,  sisxliT 
ikvebeba. is kbens adamians, Sinaur da gareul 
cxovelebs da amowovs sisxls. moskitis sxeulSi 
SesaZlebelia cxovrobdes  umartivesTa 
warmomadgeneli – plazmodiumi. rodesac moskiti 
ukbens adamians, plazmodiumi moxvdeba adamianis 
organizmSi da gamoiwvevs daavadebas – malarias.

buziWeriac fexsaxsrianebs ekuTvnis. mas, 
mwerebisgan gansxvavebiT, mravali fexi aqvs, ris 
gamoc mravalfexas an 40-fexasac uwodeben xolme. 
buziWeria swrafad gadaadgildeba da buzebze 
nadirobs, adamians arafers erCis. 
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obobasnairebi

obobasnairTa klasis warmomadgenlebic 
Seguebulebi arian xmeleTze binadrobas. obobebs 
aqvT sxeulis myari safarveli, romelic icavs 
dazianebis da gamoSrobisagan. oboba sunTqavs 
traqeebiT da filtvebiT. obobas 8 fexi aqvs. kunTebi 
amagrebs fexs sxeulze, magram misi daxmarebiT 
fexis amoZraveba ar SeuZlia. moZraobas axerxebs 
Semdegnairad: obobas sxeulidan fexSi gadaedineba 
siTxe, fexi siTxiT ivseba da iSleba. rodesac siTxe 
sxeulSi dabrundeba, fexi ixreba. 

oboba sxeulidan gamoyofs nivTierebas, romelic 
haerze myardeba da Zafad iqceva. Zafisgan oboba 
bades qsovs. oboba badis erT kuTxeSi imaleba. 
msxverpli – ZiriTadad mwerebi, gaebmeba xolme 
badeSi. obobebs aqvT Sxamiani jirkvali. iqidan 
gamoyofili SxamiT oboba msxverpls klavs. 
zogierTi oboba qsels qsovs, magram ar iyenebs 
mas sanadirod. magaliTad, frinvelWamia oboba  
kidurebiT iWers miwaze damjdar patara zomis 
frinvelebs.

zogierTi oboba saerTod ar qsovs qsels, 
msxverpls misdevs, an naxtomiT iWers.

Sxamis saSualebiT msxverplis mokvla SeuZlia 
morielsac. Sxams is muclis daboloebaSi arsebuli 
jirkvlidan gamoyofs, romelic xSirad SecdomiT 
kudi hgoniaT. fexsaxsrianebs kudi ar aqvT.

obobebze da morielzec aTasnair zRaprebs 
moismenT da filmsac naxavT, sinamdviles sruliad 
rom ar Seesabameba. ar arsebobs adamianze 
monadire obobebi da morielebi, arc maTi zomaa 
giganturi. magaliTad, frinvelWamias rom Sexedav, 
uzarmazari mogeCveneba, sinamdvileSi ki misi 
sigrZe 30 sm-s ar aRemateba. cxadia, es ar niSnavs, 
rom obobebs da morielebs ar unda moveridoT. 
isini gamoyofen Sxams, romelsac SeuZlia adamiani 
seriozulad daazianos. 

saxlSi unda daicva sisufTave, raTa obobebi, 
tkipebi, morielebi, da agreTve, koRoebi ar 
momravldnen.

omari

frinvelWamia oboba

kiborCxala

morieli
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sqemis saxiT warmovadginoT fexsaxsrianebis 
klasebi:

fexsaxsrianebi

mwerebi 
(tarakani, 

buzi, futkari, 
koRo, pepela, 

Coqela)

obobasnairebi

(obobebi, 
morielebi, 

tkipebi)

sxva 
fexsaxsrianebi

(mravalfexa)

kibosnairebi 
(kiborCxala, 

kreveti,  
omari)

 u savarjiSo

1. �mwerebi sxva fexsaxsrianebisagan gansxvavdebian imiT, 
rom:

•	aqvT frTebi da SeuZliaT frena;

•	aqvT 4-ze meti kiduri;

•	aqvT sxeulis mkvrivi safarveli.

2. �daavadebis gadamtan fexsaxsrianebs ekuTvnis 
(Semoxaze swori pasuxi):

•	plazmodiumi, moskiti, tkipa;

•	plazmodiumi, omari, krevetebi, kiborCxala;

•	moskiti, tkipi.

3. �mecnierebi swavlobdnen wlis ra periodia 
gansakuTrebiT saSiSi malariiT daavadebis 
TvalsazrisiT. maT naxes, rom afrikaSi gazafxulze 
malariiT avad xdeba daaxloebiT 70 000 adamiani, 
zafxulSi – 65 000 adamiani, zamTarSi ki – 2000 
adamiani. Seadgine am monacemebis amsaxveli cxrili da 
diagrama.

kibosnairebi

kibosnairebis klasis warmomadgenlebi wyalSi 
cxovrebas arian Seguebulni: maT aqvT layuCebi, 
kudze ki farfli.  sxeuli myari javSniTaa 
dafaruli. wina kidurebi marwuxebadaa qceuli 
da Tavdacvis da nadirobis Zlieri saSualebaa.  
kibosnairebis umravlesoba, magaliTad, 
kiborCxala, omari, krevetebi, sakvebad vargisia.

u amgvarad:
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4. �daukvirdi moskitis suraTs. daasaxele niSnebi, 
romlebic utyuarad miuTiTebs, rom is mweria:

5. �Sedgenili diagramis mixedviT, ivaraude, 
SesaZlebelia, rom malariiT daavadebis sezonur 
sixSireze moqmedebdes temperatura? daasabuTe, 
ratom fiqrob ase. 

6. �waikiTxe berZnuli miTis Semoklebuli teqsti:
`uxsovar droSi cxovrobda gogona, saxelad araqne. 
araqne SesaniSnavad qsovda da qargavda. mTeli 
saberZneTidan modioda xalxi misi namuSevris 
sanaxavad. qalRmerTma aTenam gamoiwvia araqne 
SejibrSi: vnaxoT, vin ukeT moqsovso. daiwyo Sejibri. 
aTenam marTlac SesaniSnavad moqsova, magram araqnem 
kidev ukeTesad. Tanac naqsovze olimpos RmerTebi 
sasacilod gamosaxa. gabrazebulma aTenam araqne 
obobad aqcia~. 
 
daukavSire es teqsti am paragrafSi naswavls da 
upasuxe:

• arsebobs raime kavSiri berZnuli miTis Sinaarssa da 
realobas Soris?

• rogor fiqrob, ratom hqvia miTis gmir gogonas  
`araqne~, ras unda niSnavdes es sityva?

• moiZie informacia leqsikonidan, an internetidan 
(saZiebo sityva `Arachna~) da Seamowme Seni 
mosazreba.

moskiti
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rvafexa niJaraSi

rvafexa uSvebs siTxes

lokokina

wvimis Wiayela

44. sxva uxerxemlo cxovelebi
moluskebs (rbiltanianebs) – lokokinas, ukbilos 
ar aqvT sxeulis myari safarveli,  kani nazia 
da lorwoTia dafaruli, sxeuli – rbili (maTi 
saxelwodebac aqedan modis). Tumca zogierTs 
aqvs Tavdacvis saSualeba, magaliTad, lokokinas 
– niJara. lokokina Jangbads iTvisebs kanidan,  
wyalSi mcxovrebi moluskebi ki, mag., ukbilo, 
sunTqaven layuCebiT. moluskebi moZraoben fexis 
daxmarebiT. lokokinas da ukbilos erTi fexi 
aqvT. okeanis da zRvis macxovrebeli rvafexa 
ostaturad iyenebs Tavis rva fexs da SesaniSnavad 
curavs, agreTve dadis fskerze. mas niJara ar aqvs, 
magram sxva cxovelebis niJaras iyenebs saxlad da 
iq imaleba xolme. Tavdacva rvafexas sxvagvaradac 
SeuZlia. is wyalSi uSvebs gaumWvirvale siTxes 
da masSi uCinardeba. rvafexa msxverpls fexebze 
arsebuli misawovrebiT iWers da SxamiT klavs.    

zogierT filmSi rvafexa warmodgenilia, rogorc 
uzarmazari da saSineli cxoveli, romelsac 
SeuZlia gemis damtvreva, nadirobs adamianebze da 
sadac miaswrebs, klavs maT. sinamdvileSi rvafexas 
sigrZe, fexis sigrZis CaTvliT, iSviaT SemTxvevaSi 
aRemateba 6-7 metrs da is ZiriTadad Tevzebze da 
kibosnairebze nadirobs.  

rbili da lorwoTi dafaruli sxeuli aqvT sxva 
uxerxemloebs – Wiebsac. zogierTi maTganis 
sxeuli, magaliTad, wvimis Wiayelasi, mraval 
rgolisebur ganyofilebadaa dayofili. Wiayela 
kaniT sunTqavs. is gadaadgildeba sxeulis 
SekumSva-gaSlis saSualebiT.

meduza da zRvis varskvlavi wylis macxovreblebia.

zRvis varskvlavi uxeSi, ekliani kaniT aris 
dafaruli. misi sxeuli erTnairad agebuli 
sxivebisagan Sedgeba. zRvis varskvlavebis 
umravlesoba mtacebelia: sxivebiT aReben wylis 
moluskebis niJaras da Wamen maT. 

zRvis varskvlavi meduza

sacecebi
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meduzas sxeuli rbili, Jelesmagvari masaa. 
meduzas sacecebidan Sxami gamoiyofa, romliTac 
meduza msxverpls klavs. meduza dacuravs 
sacecebis saSualebiT.

uxerxemlo cxovelebi

fexsaxsrianebi 

aqvT dasaxsruli kidurebi 
da garegani ConCxi

sxva 
uxerxemloebi

moluskebi

klasi mwerebi:

aqvT frTebi, 6 
kiduri, sxeuli 
dayofilia sam 
ganyofilebad, 

sunTqaven 
traqeebiT.

klasi 
obobasnairebi: 

aqvT 8 fexi, 
sunTqaven 

traqeebiT da 
filtvebiT.

klasi 
kibosnairebi:

aqvT mravali 
fexi, wina fexebi 

gadaqceulia 
marwuxebad, 
ukana fexebi 
– farflad, 
sunTqaven 

layuCebiT.

sxeuli rbilia, 
lorwoTi 

dafaruli, aqvT 
niJara, wyalSi 

sunTqaven 
layuCebiT, 
xmeleTze 
Jangbads 

iTviseben kaniT, 
gadaadgildebian 
fexis daxmarebiT.

aqvT lorwoTi 
dafaruli rbili 
sxeuli, erTi an 
mravali kiduri, 

sunTqaven sxeulis 
zedapiriT,zRvis 

varskvlavis 
sxeuli dafarulia 

ekliani kaniT.

 u savarjiSo

1. �uxerxemlo cxovelebi gansxvavdebian 
xerxemlianebisgan imiT, rom:

•	ar aqvT Zvlovani ConCxi da amitom ar SeuZliaT 
swrafad gadaadgileba;

•	aqvT Zlier ganviTarebuli frTebi da kidurebi;

 • arc erTi pasuxi ar aris swori.

2. ipove mcdari debuleba:

•	rbiltanianebis sxeuli mwerebis msgavsad myari 
safarveliT aris dafaruli.

•	rbiltanianebs, mwerebisagan gansxvavebiT ar aqvT 
kidurebi.

•	rbiltanianebis Tavdacvis saSuelebebia: niJara, 
feradi siTxis gamoSveba sxeulidan.

sqema warmogvidgens uxerxemlo cxovelebis 
ZiriTad maxasiaTeblebs:

u amgvarad:
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3. �suraTze naCvenebi fexsaxsrianebi gaaerTiane 
Sesabamis klasebSi. daxate Sesabamisi sqema (sqemaze 
uCvene uxerxemloa cxoveli Tu xerxemliani da romel 
klass ekuTvnis is). 

     

4. �waikiTxe erT-erTi saSinelebaTa filmis anonsi 
da werilobiT ganmarte, ramdenad Seesabameba misi 
Sinaarsi realobas, gamoTqvi Seni Sexeduleba amgvari 
filmebis Sesaxeb. 
 
filmi: `rvafexas dabruneba~. 

5samefo: cxovelebi

jvriani oboba drozofila

anonsi: `joni rvafexebze cnobili monadirea. 
giganturi 30-metriani rvafexa iWreboda saxlebSi, 
angrevda iqaurobas da itacebda adamianebs. joni 
uRran tyeSi Causafrda rvafexas da Seerkina 
mas. jonma rvafexa ver mokla, magram cxovelic 
gadaikarga. yvela fiqrobs, rom rvafexam miatova 
iqauroba. joni mSvidad cxovrobs sofelSi, 
magram rvafexa brundeba da bavSvebs itacebs. joni 
iZulebulia kvlav aiRos xelSi iaraRi da Tavisi 
naviT gavides tbaSi rvafexas mosaklavad~.
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45. saxeoba
klasebSi gaerTianebuli cxovelebi Zalian 
hgvanan erTmaneTs, magram maT Soris mainc 
aris mniSvnelovani gansxvaveba. magaliTad, 
ZuZumwovarTa klasSi erTiandeba adamiani, 
daTvi, iremi, ciyvi, Tagvi da mravali sxva 
cxoveli. cxadia, rom maT Soris kidev gamoiyofa 
dajgufebebi meti msgavsebis mixedviT. magaliTad, 
mura daTvi, arqtikuli (TeTri) daTvi da baribali 
Seqmnian erT dajgufebas, irmebi meores da ase 
Semdeg.

rogorc xedav, am dajgufebebSi moxvda ara 
yvela ZuZumwovari, aramed erTSi mxolod 
daTvebi, meoreSi mxolod irmebi: erTmaneTis 
gansakuTrebiT msgavsi ZuZumwovrebi.

magram daTvebis an irmebis dajgufebaSic 
SesaZlebelia kidev ufro msgavsi cxovelebis 
dajgufebis – saxeobis gamoyofa. saxeobaSi 
erTiandeba erTmaneTis zedmiwevniT msgavsi 
organizmebi. magaliTad: arqtikuli daTvebis 
saxeoba, mura daTvebis, laqebiani irmebis saxeoba 
da sxva.

cxovelebis saxeobad gaerTianebisas 
iTvaliswineben msgavsebas agebulebaSi, 
cxovelqmedebaSi, gavrcelebis adgilSi. saxeobad 
dajgufebisaTvis Zlier mniSvnelovania msgavseba 
ujredis SemadgenlobaSi Semaval nukleinis 
mJavebs Soris.

mura daTvi

laqebiani iremi

arqtikuli daTvi

TeTrdrunCa iremi

baribali
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bibiloiani agama

Cveulebrivi agama

Svedma mecnierma karl linem mecnierebs SesTavaza 
saxeobisaTvis ori sityvisgan Semdgari saxeli 
miecaT. erTi sityva aRniSnavs im SedarebiT did 
dajgufebas, romelSic gaerTianebulia ramdenime 
msgavsi saxeoba. meore sityva ki am dajgufebaSi 
Semaval konkretul saxeobaze miuTiTebs.

magaliTad, saxeobis saxelwodebaSi `mura daTvi~, 
sityva `daTvi~ gveubneba, rom es cxoveli daTvebis 
dajgufebidanaa, xolo sityva `mura~ gveubneba, 
rom es daTvebs Soris konkretulad mura daTvia. 
mecnierebi orsityvian saxeldebas iyeneben, raTa 
zustad aRniSnon cxovelTa saxeobebi. marTlac, 
rodesac ityvi: es cxoveli daTviao, gamijnav 
mas mglisgan, vefxvisgan, kurdRlisgan da sxv., 
magram verafers ambob imis Sesaxeb, Tu ra saxeobis 
daTvia es. magram rodesac ambob, es cxoveli 
mura daTviao, zustad mianiSneb saxeobaze. am 
SemTxvevaSi saxeobas saxeli feris mixedviT 
daarqves. SesaZlebelia saxeobis saxelwodeba 
aRniSnavdes mis gavrcelebis adgils, zomas, 
calkeuli organoebis formas, fers da sxv.

magaliTad, xvlikebs Soris gamoarCeven agamebis 
dajgugebas. am dajgufebis erT-erTi saxeobaa 
bibiloiani agama. misi kanis Camonazardi marTlac 
bibilos mogvagonebs da amiT is sxva agamebisagan 
gamoirCeva. agamebis dajgufebis sxva saxeobaa, 
magaliTad, Cveulebrivi agama.

sqemis saxiT warmovadginoT cxovelTa 
klasifikaciis zogierTi Tavisebureba 
(ZuZumwovrebis da qvewarmavlebis  magaliTze):

samefo: cxovelebi

klasi: ZuZumwovrebi

saxeoba:  
mura daTvi

saxeoba: 
arqtikuli daTvi

saxeoba:

Cveulebrivi agama

saxeoba:

bibiloiani agama

daTvebi agamebi

klasi: qvewarmavlebi

u amgvarad:
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 u savarjiSo

1. �saqarTveloSi gavrcelebuli mercxlis erT-erTi 
saxeobaa mexeuri mercxali. miuCine mas adgili 
sqemaSi. gadaixaze sqema rveulSi. miawere saTanado 
saxelwodebebi klasis da samefos ujrebSi:

  

2. �moifiqre, ratom yofen suraTze naCveneb spiloebs or 
saxeobad: aziuri spilo da afrikuli spilo. 

mexeuri mercxali

aziuri spilo

saxeoba:

mexeuri 
mercxali

klasisamefo uuuu

rogorc ici, samefoebad jgufdeba ara marto 
cxovelebi, aramed yvela cocxali organizmi. 
klasebad da saxeobebadac yvela cocxal organizms 
yofen.

afrikuli spilo
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3. �suraTebze naCvenebia kaliebis 2 saxeoba. moifiqre, 
romels ewodeba `ruxi kalia~ da romels – `kudiani 
kalia~. 

4. �davuSvaT, ginda karl lines mixedviT daarqva saxeli 
obobas or sxvadasxva saxeobas.  
 
swori iqneba, rom erT-erT saxeobas uwodo 8-fexa 
oboba? pasuxi daasabuTe.

5. �waikiTxe teqsti:
`spilos erT-erTi saxeobaa afrikuli spilo. is 
afrikaSi sxvadasxva adgilas cxovrobs: erTi jgufi 
savanaSi, sxva ki – tyeebSi. savanaSi mcxovrebi 
afrikuli spilo simaRleSi aRwevs 4 metrs da iwonis 
4 tonamde. mas ganieri da moxrili eSvebi aqvs. tyeebSi 
mcxovrebi afrikuli spilo simaRleSi aRwevs 3 
metrs, iwonis 5 tonamde, misi eSvebi swori da ufro 
viwroa, vidre savanaSi mcxovrebi afrikuli spilosi. 
mecnierebi fiqroben, rom savanis da tyis spilo 
SeiZleba  calke saxeobebi iyos~.

     davaleba: 

• gaakeTe savanis da tyis afrikuli spiloebis 
sqematuri naxati teqstis mixedviT.

• ratom fiqroben mecnierebi, rom savanis da tyis 
spilo SeiZleba  calke saxeobebi iyos?
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46. sqesobrivi da 
usqeso gamravleba
rogorc ici, cocxali organizmebi sicocxlis 
ganmavlobaSi gaivlian sasicocxlo cikls. am 
ciklis mTavari Semadgenelia cocxali organizmis 
gamravleba.

cxovelebs aqvT gamravlebis organoebi – saTesle 
da sakvercxe. saTesle aqvT mamrebs, sakvercxe 
– mdedrebs. am organoebSi viTardeba sasqeso 
ujredebi: saTesleSi – spermatozoidi da 
sakvercxeSi – kvercxujredi.

spermatozoids aqvs Solti. cxovelebis 
organizmSi es erTaderTi ujredia, romelsac 
Solti aqvs da misi daxmarebiT SeuZlia 
gadaadgileba. spermatozoidi moZraobs 
kvercxujredisaken da uerTdeba mas. am dros 
amboben, rom xdeba kvercxujredis ganayofiereba.

ganayofierebuli kvercxujredidan viTardeba 
Canasaxi. 

ZuZumwovrebi `Svilebs  mucliT daatareben~ 
–  Canasaxi dedis organizmSi viTardeba. 
amavdroulad Canasaxi gaxveulia specialur parkSi 
– amnionSi, romelic wyliT aris savse. amgvarad 
Canasaxi kargad aris daculi wylis dakargvisagan. 
amitom ZuZumwovrebs SeuZliaT xmeleTze 
gamravleba.

damatebiTi garsi – placenta, Canasaxs aerTebs 
dedis organizmTan. placentis daxmarebiT deda 
kvebavs Canasaxs, awvdis mas Jangbads. rodesac 
dro mova, Canasaxi tovebs dedis organizms da 
gareT gamodis – ibadeba. amitom ZuZumwovrebs 
cocxalmSobiareebs uwodeben.

ZuZumwovrebis msgavsad, qvewarmavlebis Canasaxic 
amnionSia moTavsebuli. droTa ganmavlobaSi 
Canasaxi naWuWiT ifareba. naWuWiT dafaruli 
Canasaxi dedis organizmidan gareT idevneba – 
qvewarmavali debs kvercxs.  kvercxSi Canasaxi 
ikvebeba yviTriT. kvercxi atarebs haeridan 
CanasaxisaTvis aucilebel Jangbads. amnionis 
siTxe da naWuWi icaven Canasaxs dazianebisa da 
gamoSrobisagan. amitom qvewarmavlebs SeuZlia 
xmeleTze gamravleba. momwifebuli Canasaxi iCekeba 
– gatexavs naWuWs da gareT gamodis.

Tumca zogierTi qvewarmavali, magaliTad, Cxriala 
gveli, kvercxs ar debs – Canasaxi naWuWidan dedis 

xoxobi gamoiCeka

spermatozoidi

kvercxujredi

placenta

Canasaxi

amnioni
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niangi gamoiCeka

Cxriala gveli

qaTmis wiwilebi

siraqlema

organizmSive gamodis. es waagavs ZuZumwovris 
cocxalmSobiarobas, Tumca gansxvaveba is aris, 
rom Canasaxi kvercxSia moTavsebuli da dedis 
organizmSive iCekeba.

frinvelebic xmeleTze kvercxisdebiT 
mravldebian. maTi kvercxi naWuWiTaa dafaruli, 
Canasaxi ki amnionSia moTavsebuli.  

amfibiebs ar aqvT amnioni. maTi kvercxi arc 
naWuWiTaa dafaruli. Canasaxi rom ar gamoSres, 
SedarebiT mSrali havis pirobebSi mcxovrebi 
amfibiebi kvercxs – qviriTs wyalSi yrian an 
wyalsatevTan axlos, tenian miwaSi flaven. 
zogierTi salamanrdas kvercxidan naSieri 
dedis organizmSive iCekeba. maRali tenianobis 
pirobebSi, magaliTad, amerikis kontinentis wvimis 
tyeebSi, amfibiebi qviriTs xeebzec, foTlebze, xis 
fuRuroSi toveben. 

amnioni ar aqvT Tevzebs. arc maTi kvercxia naWuWiT 
dafaruli. Tevzebi wyalSi yrian qviriTs. zogierT 
SemTxvevaSi, magaliTad, gupis kvercxidan naSieri 
dedis organizmSive iCekeba.

uxerxemlo cxovelebic kvercxisdebiT 
mravldebian. maTi kvercxi naWuWiT ar aris 
dafaruli. Canasaxis dasacavad uxerxemloebi 
sxvadasxva gzas mimarTaven. Wiayela kvercxs axvevs 
specialur lorwovan parkSi, oboba – ablabudis 
Zafebisagan moqsovil parkSi da sxv.

gamravleba did energias arTmevs cxovelebs. 
amitom gamravlebis periodSi maT gansakuTrebiT 
kargi kveba esaWiroebaT. sakvebis simcire 
uaryofiTad moqmedebs gamravlebaze. magaliTad, 
sakvebis simciris SemTxvevaSi mgeli nakleb 
lekvebs aCens.

amgvarad, cxovelebis gamravlebaSi monawileobas 
iRebs sasqeso ujredebi – spermatozoidi da 
kvercxujredi. amitom es sqesobrivi gamravlebaa.

magram zogierT cxovels axasiaTebs usqeso 
gamravlebac. am SemTxvevaSi axali Taobis 
ganviTareba xdeba dakvirtviT: axali Taoba 
warmoiqmneba ara sasqeso ujredebidan, aramed 
sxeulis sxvadasxva nawilis ujredebidan.  
dakvirtviT mravldeba, magaliTad, zRvis 
varskvlavi. zRvis varskvlavis nebismieri sxivis 
ujredebidan SesaZlebelia axali zRvis varskvlavi 
ganviTardes. 
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sqemis saxiT SevajamoT cxovelebis gamravlebis 
ZiriTadi Taviseburebebi:

gamravleba

sqesobrivi   
(sasqeso ujredebiT)

Canasaxi moTavsebulia 
amnionSi (ZuZumwovrebi, 

qvewarmavlebi, frinvelebi), 
kvercxi dafarulia 

naWuWiT (frinvelebi, 
qvewarmavlebi)

Canasaxi  
ar aris moTavsebuli 
amnionSi, kvercxi ar 

aris dafaruli naWuWiT 
(amfibiebi, Tevzebi, 

uxerxemloebi)

dakvirtva 
(zRvis varskvlavi, 

hidra)

usqeso

(sxeulis sxvadasxva nawiliT)

 u savarjiSo

1. �suraTze naCvenebia adamianis ujredebi. romelia 
maTgan spermatozoidebi? pasuxi daasabuTe.

2. �davuSvaT, akvirdebi romelime cxovels, winaswar 
ici, rom is xerxemliania da gainteresebs, romeli 
klasis warmomadgenelia. ra kiTxvas dasvam, raTa 
Tavidanve gamijno ZuZumwovrebis, qvewarmavlebis da 
frinvelebis klasi amfibiebis da Tevzebis klasisagan 
(ipove swori pasuxi)?

• aris Tu ara sxeuli qercliT dafaruli? 

• aqvs Tu ara ZuZus dvrilebi?

• aqvs Tu ara amnioni?

• cxovrobs Tu ara wyalSi?

3. �ra gansxvavebaa cxovelebis usqeso da sqesobriv 
gamravlebas Soris (ipove swori pasuxi):

• usqeso gamravlebis dros cxovelebi warmoqmnian 
axal Taobas, sqesobrivi gamravlebis dros ki – 
Canasaxs.

• usqeso garmavlebaSi monawileobs mxolod 
spermatozoidebi, sqesobrivSi ki – kvercxujredi 
da spermatozoidi.

• sqesobrivi gamravleba xdeba sasqeso ujredebiT, 
usqeso ki arasasqeso ujredebiT.

u amgvarad:
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4. �zogierTi qvewarmavlis Canasaxi, iseve, rogorc 
ZuZumwovris, ibadeba. gansxvaveba is aris, rom (ipove 
swori pasuxi):

• ZuZumwovris Canasaxi warmoiqmneba sqesobrivi 
gamravlebis gziT, qvewarmavlisa – usqeso 
gamravlebis gziT.

• orive klasis warmomadgenlis Canasaxi amnionSia 
moTavsebuli, magram ZuZumwovrisa ar aris naWuWiT 
dafaruli.

• orive klasis warmomadgenlis Canasaxi naWuWiT aris 
dafaruli, magram ZuZumwovris Canasaxi damatebiT 
amnionSia moTavsebuli.

5. �daukavSire sxvadasxva cxovelis gamravlebis 
Tavisebureba im garemos, romelSic mas uwevs 
cxovreba. naSromi warmoadgine prezentaciis saxiT.

6. �mecnierebma Seiswavles niangis mier dadebuli 
kvercxis raodenoba (lurji mrudi) da mis mier 
monadirebuli antilopebis raodenoba (wiTeli 
mrudi) 3 wlis ganmavlobaSi. vertikalur RerZze – 
raodenobebi,  horizontalur RerZze – dakvirvebis 
wlebi
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     upasuxe:

• ra cvlilebas ganicdida nanadirevis da dadebuli 
kvercxis raodenoba 3 wlis ganmavlobaSi?

• ra kavSiri SeiZleba iyos nanadirevis da dadebuli 
kvercxis raodenobas Soris? pasuxi daasabuTe.



152

47. sruli da arasruli 
metamorfozi
dabadebamde an gamoCekamde axali Taoba imyofeba 
embrionuli ganviTarebis periodSi, dabadebis an 
gamoCekis Semdeg ki postembrionuli ganviTarebis 
periodSi. 

postembrionul periodSi zogierTi cocxali 
organizmis axali Taoba viTardeba sruli an 
arasruli gardaqmnis – metamorfozis gziT da 
zrdasrul asaks aRwevs.

sruli metamorfozis SemTxvevaSi axalSobili 
TiTqmis arafriT hgavs mSobels. magaliTad, 
bayayis kvercxidan iCekeba larva – Tavkombala 
(sur. 1), romelic Tevzs ufro hgavs, vidre bayays: 
is sunTqavs layuCebiT, gadaadgildeba kudis 
daxmarebiT. garkveuli drois Semdeg Tavkombala 
icvlis Sesaxedaobas – Umas uCndeba filtvebi, 
kidurebi, layuCebi, kudi qreba da Tavkombala 
bayayisaTvis damaxasiaTebel agebulebas iZens.

mwerebsac axasiaTebT sruli metamorfozi. mweris 
kvercxidan iCekeba larva (sur. 2). is ar hgavs 
mSobels, ganicdis Tanmimdevrul cvlilebebs 
sanam zrdasruli mweris Sesaxedaobas SeiZens.

magaliTad, peplis kvercxidan gamoCekili larvas 
– muxluxos sxeuli ar aris danakvTuli, ar aqvs 
frTebi. zogierTi mweris saxeobis larvas arc 
fexebi aqvs. larva ramdenjerme icvlis kans. 
bolos is gamoyofs obobas qselis msgavs Zafs 
da ixvevs mas sxeulis garSemo – parks ikeTebs. es 
peplis ganviTarebis Wupris stadiaa. parkSi larva 
yalibdeba zrdasrul peplad, gaxvrets parkis 
kedels da gareT gamofrindeba.

amgvarad pepela gamravlebis dros gaivlis 
kvercxis, larvis, Wupris da zrdasruli formis 
stadiebs. pepela kvercxs debs gazafxulze an 
zafxulSi. rodesac muxluxo iCekeba, mas bevri 
sakvebi xvdeba – mcenaris foTlebis, yvavilebis 
saxiT. is aqtiurad ikvebeba, Semdeg ki daWuprdeba. 
zamTars muxluxo am saxiT atarebs, SedarebiT 
daculia sicivisagan da arc ikvebeba. 

arasruli metamorfoziT mravldeba, magaliTad, 
mwerebs Soris kalia, sxva uxerxemloebi: morieli, 
oboba, Wiayela, lokokina, meduza.

2 muxluxo

3 Wupridan mweri gamodis

1 Tavkombalas metamorfozi
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kalias kvercxidan iCekeba nimfa (sur. 4) – 
zrdasrul organizms mimsgavsebuli axalSobili. 
Tumca msgavseba ar aris srulyofili. nimfas 
ar aqvs frTebi da sasqeso organoebi. nimfa 
ramdenjerme icvlis kans, iviTarebs danaklis 
organoebs da zrdasruli xdeba.

SevajamoT ZiriTadi monacemi sruli da arasruli 
metamorfozis Sesaxeb:

zrdasruli kaliakvercxi nimfa

sur. 4. kalias metamorfozi

metamorfozi

sruli

larva ar hgavs 
mSobels, ganicdis 

organizmis Zireul 
gardaqmnebs da 

yalibdeba zrdasrul 
organizmad.

arasruli

axali Taoba 
ZiriTadad hgavs 

mSobels, zogierT 
SemTxvevaSi (mag., 
nimfa mwerebSi) 

ramdenjerme icvlis 
kans, iviTarebs 

danaklis organoebs 
da yalibdeba 

zrdasrul 
organizmad.

u amgvarad:

 u savarjiSo

1. �metamorfozis romeli formaa asaxuli suraTebze 
(sur. 1)? pasuxi daasabuTe.

2. �moswavleebi akvirdebodnen mweris muxluxos, magram 
ar icodnen,  mweria es Tu Wiayela. SeamCnies, rom 
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sur. 1.

muxluxos ar aqvs mwerisaTvis damaxasiaTebeli 
samganyofilebiani sxeuli da isic icodnen, rom es 
niSani ar axasiaTebs Wiayelas. amitom moswavleebma 
daaskvnes, rom dakvirvebis obieqti Wiayelaa. 
rogor auxsnidi moswavleebs, rom muxluxoSi sam-
ganyofilebiani sxeulis ararseboba ar niSnavs, rom 
is mweri ar aris?

3. �daukvirdi cxrils. is uCvenebs kvlevis Sedegebs. 
kvlevas unda gaeca pasuxi kiTxvaze: ramden 
dReSi gadaiqceva Tavkombala zrdasrul bayayad 
wyalsatevSi wylis sxvadasxva temperaturis 
pirobebSi: 

periodi Tavkombalas 
gamoCekidan zrdasrul 

bayayad Camoyalibebamde 
(dReebi)

wyalsatevSi 
wylis 

temperatura 0C

50 15

43 20
      
 
upasuxe:

•	romelia kvlevaSi damokidebuli da damoukidebeli 
cvladi?

•	ra mniSvneloba aqvs temperaturas Tavkombalas 
CamoyalibebisaTvis?

4. �tyis bayayi gvxvdeba amerikis kontinentze, CrdiloeT 
amerikis Sua zolidan ukidures CrdiloeTamde. wina 
cxrilis monacemebidan gamomdinare, savaraudod, 
sad ufro swrafad yalibdeba Tavkombala zrdasrul 
bayayad, Sua zolSi Tu ukidures CrdiloeTSi? pasuxi 
daasabuTe:

5. �ZuZumwovrebis Canasaxi dedis organizmSi viTardeba. 
zogierTi qvewarmavlis da Tevzis kvercxi dedis 
organizmSi rCeba axali Taobis gamoCekamde. zogierTi 
amfibia ganayofierebul qviriTs piriT daatarebs 
axali Taobis gamoCekamde. moifiqre:

• ra saerTo aqvs gamravlebis CamoTvlil xerxebs?

• ra upiratesoba aqvs aseT gamravlebas 
kvercxisdebasTan SedarebiT?
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48. protistebis, monerebis 
gamravleba. ujredis gayofa
protistebic, iseve, rogorc cxovelebi, 
mravldebian sqesobrivi da usqeso gziT. 
mravalujrediani wyalmcenareebi usqeso 
gamravlebis dros ujredebad nawevrdebian. 
ujredebi iyofian da warmoqmnian axal 
wyalmcenares. erTujrediani wyalmcenareebi da 
sxva protistebi da monerebic ujredis gayofiT 
mravldebian. erTujrediani wyalmcenareebis 
usqeso gamravleba rTuli procesia. magaliTad, 
qlamidomonadas ujreds gauqreba Solti da 
ujredi iyofa or nawilad. es axali ori ujredi 
kidev iyofa, warmoiqmneba 4 ujredi, isinic iyofian 
da sabolood miiReba 8 ujredi – zoospora, 
romlebic qlamidomonadad yalibdebian. 

sqesobrivi gamravlebis dros qlamidomonadas 
ujredi  iyofa da warmoqmnis or sasqeso ujreds. 
es ujredebi SemdegSi Seerwymeba erTmaneTs da 
warmoiqmneba ganayofierebuli ujredi. Tavis 
mxriv es ujredi iyofa da warmoqmnis zoosporebs. 
zoosporebidan viTardebian qlamidomonadebi.

ganvixiloT ujredis gayofa ufro detalurad.

gayofis dros ujredi or, daaxloebiT Tanabar 
nawilad gaiyofa da sawyisi – dediseuli 
ujredidan miiReba 2 axali – Svileuli ujredi. 

rac ufro rTulad aris ujredi agebuli, miT meti 
dro sWirdeba mis gayofas. amitom prokariotebis 
ujredi gacilebiT swrafad iyofa eukariotebis, 
mag., cxovelebis da mcenareebis ujredTan 
SedarebiT. 

ujredis gayofa xdeba ara marto gamravlebis, 
aramed Canasaxis ganviTarebis drosac.

magaliTad, mcenareebSi, cxovelebSi 
ganayofierebuli kvercxujredi orad iyofa da 
warmoqmnis 2 axal ujreds. es ujredebic iyofian 
da warmoiqmneba 4 ujredi. ujredebis gayofa 
mravaljer xdeba, ujredebis raodenoba swrafad 
matulobs da isini qmnian qsovilebs, qsovilebisgan 
iqmneba organoebi da yalibdeba axali organizmi. 
ujredebi iyofa im SemTxvevebSic, rodesac 
saWiroa dazianebuli an mkvdari qsovilis axliT 
Secvla. magaliTad, rodesac Wriloba xorcdeba, am 
dros mkvdari ujredebi axliT icvleba. ujredebi 
berdeba da kvdeba da maT adgils axali ujredebi 

sur. 1. erTujrediani 
organizmi orad iyofa

sur. 2. kvercxujredi iyofa da 
warmoiqmneba ori ujredi.
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ikavebs. es xdeba nebismier asakSi, radgan ujredebi 
didxans ver cocxloben.  

garda amisa, ujredebi iyofa organizmis zrdis 
procesSi. am dros ujredebis raodenoba 
matulobs, maSasadame, iqmneba meti qsovili, 
Sesabamisad, organoebi zomaSi izrdeba da Sedegad 
izrdeba organizmic.

ujredebi iyofa sasqeso ujredebis – 
spermatozoidis da kvercxujredis warmoqmnis 
procesSic.

 u savarjiSo

1. ujredis gayofis Sedegad (ipove swori pasuxi):

•	warmoqmneba 2 axali ujredi; 

•	warmoiqmneba erTi Svileuli ujredi;

•	Svileuli ujredebi izrdebian da cvlian mkvdar 
qsovils axliT.

2. ujredis gayofa xels uwyobs (ipove swori pasuxi):

•	organizmis mier meti energiis gamomuSavebas;

•	organizmis zrdas;

•	organizmis kvebas.

3. �qlamidomonadas zoosporebi warmoiqmneba (ipove 
swori pasuxi):

• sasqeso ujredebisagan;

• ganayofierebuli ujredisagan;

• qlamidomonada saerTod ar mravldeba 
zoosporebiT.

4. �baqteriis ujredis gayofis Sedegad (ipove swori 
pasuxi):

• viTardeba mravali axali baqteria;

• viTardeba baqteriis organoebi;

• viTardeba 2 axali baqteria;

• viTardeba baqteriis qsovilebi.

5. �waikiTxe diagrama. 
ujredebis raodenoba mweris kiduris qsovilSi 
vertikalur RerZze: ujredebis raodenoba, 
horizontalur RerZze:  Tveebi.
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8protistebis, monerebis gamravleba
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     upUUUasuxe:

• icvleba Tu ara ujredebis raodenoba dakvirvebis 
ganmavlobaSi?

• mweris ganviTarebis ra periods SeiZleba 
emTxveodes mrudi: muxluxos daWuprebas, larvis 
mwerad Camoyalibebas Tu zrdasruli mweris 
gamravlebas? pasuxi ganmarte.

6. �kanis ujredebis gayofa aqtiurad mimdinareobs 
(ipove swori pasuxi):

• ZuZumwovrebSi naSieris zrdis procesSi;

• amfibiebSi kaniT sunTqvis procesSi;

• qvewarmavlebSi kvercxis debis procesSi;

• frinvelebSi ormagi sunTqvis dros.

7. �mecnierebi Seiswavlidnen baqteriebis gamravlebis 
intensivobas haeris sxvadasxva temperaturis 
pirobebSi. isini cvlidnen oTaxSi haeris 
temperaturas. aRmoCnda, rom baqteriis ujredi 
iyofoda wuTSi 2-jer 50C–ze, 10-jer – 200C-ze, 20-
jer – 350C-ze. am informaciis mixedviT gansazRvre, 
romelia damokidebuli da damoukidebeli cvladebi 
da aage saTanado diagrama.
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49. mcenareTa klasifikacia
mcenareebi mravalujrediani organizmebia. 

sxva cocxali organizmebis msgavsad, isinic 
jgufdebian garkveuli niSan-Tvisebebis mixedviT. 
mag., yvavili aqvs mxolod yvavilovan mcenareebs – 
ias, askils, vaSls, muxas, verxvs da sxv. yvavilidan 
warmoiqmneba nayofi, romelSic moTavsebulia 
Tesli. is xvdeba niadagSi da iqidan axali mcenare 
viTardeba. 

radgan yvavilovani mcenareebis Tesli nayofSia 
daculi, maT farulTeslovnebs uwodeben.

naZvs, fiWvs, soWs, kvipaross yvavili ar aqvT. isini 
nayofs ar warmoqmnian. Tesli SiSvlad devs girCSi. 
am mcenareebsac, Sesabamisad, SiSvelTeslovnebi 
ewodeba.

msxmoiare vaSli

girCi naZvi

vaSlis nayofi



159

9samefo: mcenareebi

zogierTi SiSvelTeslovnis, naZvis, fiWvis, soWis, 
kviparosis  foTols wiwvis forma aqvs miRebuli. 
amitom maT wiwvovanebsac uwodeben xolme. sxva 
SiSvelTeslovnebs, magaliTad, ginkgos, farTo 
foTlebi aqvs.

radgan farulTeslovani da SiSvelTeslovani 
mcenareebi Tesls warmoqmnian, isini erTiandebian 
Teslovani mcenareebis dajgufebaSi. 

sxva mcenareebi Tesls ar warmoqmnian. am mcenareTa 
dajgufebebia gvimrebi da xavsebi.

mcenareebSic gamoiyofa saxeobebi da mecnierebi 
maTac lines mixedviT orsityviani saxeliT 
moixsenieben. magaliTad, amqveynad mravalnairi 
zambaxi xarobs. isini jgufdebian erTad, radgan 
yvelas zambaxisaTvis damaxasiaTebeli agebuleba 
aqvs. magram zambaxebi ganirCeva feris, yvavilis 
formis, gavrcelebis adgilis mixedviT da sxva. 
magaliTad, cimbiruli zambaxi, iaponuri zambaxi, 
iberiuli (qarTuli) zambaxi da sxva.

SevajamoT, ra viciT mcenareTa klasifikaciis 
Sesaxeb:

mcenareebi

Teslovani gvimrebi

SiSvelTeslovnebi

xavsebi

farulTeslovnebi

xavsi xeze

ginkgo

ginkgos foTlebi

gvimra

zambaxi

u amgvarad:
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uu savarjiSo

1. �romeli niSani miuTiTebs utyuarad, rom mcenare 
SiSvelTeslovania? ipove swori pasuxi:

• nayofis ararseboba;

• Teslis arseboba; 

• arc erTi am niSanTagani ar aris utyuari.

2. daakvirdi ginkgos suraTs: 

      �ra SeiZleba iyos momrgvalo sxeulebi? (ipove swori 
pasuxi)

• ginkgos yvavili;

• ginkgos Tesli;

• ginkgos nayofi.

3. �romeli niSani miuTiTebs utyuarad, rom mcenare 
farulTeslovania? ipove swori pasuxi:

•	wiwvebis arseboba;

•	farTo foTlebis arseboba;

•	nayofis arseboba.
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4. �suraTze naCvenebia muxis erT-erTi saxeoba. moifiqre 
misTvis orsityviani saxeli, Tu ici, rom es saxeoba 
ZiriTadad saqarTveloSi, imereTSi izrdeba. moiZie 
misi namdvili saxelwodeba (hkiTxe maswavlebels, 
nacnobebs) da Seadare Sens mier darqmeuls.

5. �daukvirdi suraTze naCveneb wiwakebs da moifiqre, 
ratom ekuTvnis isini sxvadasxva saxeobas:

6. �moipove wiwakis nayofi, moitane klasSi da daamtkice, 
rom wiwaka Teslovan mcenareebs ekuTvnis.

proeqti: Sens sacxovrebelSi mzardi xe-
mcenareebi daajgufe Teslovan, SiSvel da 
farulTeslovan mcenareebad. moifiqre, ra 
niSnebs gamoiyeneb am dajgufebebis Sesaqmnelad 
da winaswar Seadgine saTanado sarkvevi. 
mcenareTa dajgufebebi gamosaxe sqemis saxiT. 
sqemaze miuTiTe Sen mier SerCeul mcenareTa 
saxelwodebebi. saxelwodebis dasazusteblad 
moiZie informacia: mag., gamokiTxe nacnobebi, 
daixmare maswavlebeli, Caixede leqsikonSi.
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sxvadasxva mcenaris mtveri

50. mcenareebis gamravleba
farulTeslovnebis sqesobrivi gamravlebis 
organoa yvavili. 

yvavils aqvs mamrobiTi mtvriana da mdedrobiTi 
butko. maT igive funqcia aqvT, rac cxovelebis 
saTeslesa da sakvercxes: mtvrianebSi wamoiqmneba 
mtveri. mtveri Seicavs  mamrobiT sasqeso 
ujredebs – mtvris marcvlebs. maT igive funqcia 
aqvT, rac cxovelebis spermatozoidebs, oRond 
moZraoba ar SeuZliaT. zogierT mcenareSi 
mtvrianebi butkoze maRalia da mtveri pirdapir 
eyreba butkos. es TviTmtveria mcenareebia. 
jvaredini damtvervis SemTxvevaSi erTi 
mcenaris mtvris marcvali meoris Teslkvirts 
anayofierebs: yvavilis mtveri butkoze gadaaqvs 
qars, cxovelebs, romlebic yvavilis neqtriT 
ikvebebian. mtvris marcvali da kvercxujredi 
Seerwymeba erTmaneTs da warmoiqmneba Tesli. 
yvavilisgan viTardeba nayofi. Tesli nayofSia 
moTavsebuli da daculi. gamravlebisaTvis Tesli 
niadagSi unda moxvdes. rodesac momwifdeba, 
nayofi miwaze cviva, lpeba da Tesli niadagSi 
moxvdeba. sxva SemTxvevaSi momwifebuli nayofi 
ixsneba da iqidan Tesli gamoibneva.   

Tu nayofs cxoveli SeWams, is Tesls garkveul 
manZilze gadaitans. Tesli ar ziandeba cxovelis 
saWmlis momnelebel sistemaSi da ganavalTan 
erTad gareT gamosuli, niadagSi moxvdeba. 
zogierTi mcenaris nayofs SeuZlia gavrceldes 
qariT, wyliT. yovelive es mniSvnelovania 
mcenareebis did teritoriaze gavrcelebisaTvis.

niadagSi moxvedrili Teslidan warmoiqmneba axali 
mcenare. arsebobs erTwlovani, orwlovani da 
mravalwlovani mcenareebi. 

erTwlovani mcenare sasicocxlo cikls amTavrebs 
erT weliwadSi da kvdeba. aseTia, magaliTad, 
kombosto, marcvlovani mcenareebi (simindi, 
xorbali).

orwlovani mcenare  pirvel wels iviTarebs Reros, 
foTlebs da qmnis sakvebis marags, romelic 
grovdeba fesvSi an Reros miwisqveSa nawilSi. 
amis Semdeg miwiszeda nawili kvdeba, miwisqveSa ki 
izamTrebs. meore wels sakvebi maragi gamoiyeneba 
Reros, foTlebis gasaviTareblad, yvavilobisa 
da Teslis warmosaqmnelad. orwlovani mcenarea, 

butko
mtvrianebi
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magaliTad, kartofili. misi is nawili, romelsac 
miirTmev xolme, miwisqveSa Reroa Sig dagrovili 
sakvebi maragiT. 

mravalwlovani mcenare cocxlobs didxans, 
zogjer saukuneebi (magaliTad fiWvi, muxa) da 
yovel wels gadis sasicocxlo cikls. Tumca 
SesaZlebelia, rom mravalwlovanma mcenarem 
weliwadi `gamotovos~ – ar warmoqmnas Tesli 
da maSasadame, ar gamravldes. zogierTi 
mravalwlovani mcenaris, magaliTad, babuawveras 
Rero da foToli xmeba yovel wels Semodgomaze da 
kvlav viTardeba gazafxulze.

SiSvelTeslovnebSi sqesobrivi gamravlebis 
organoa girCi. mtveri da kvercxujredi 
warmoiqmneba girCSi. Teslic girCSi viTardeba. 
momwifebuli Tesli niadagSi cviva da iqidan axali 
mcenare viTardeba. 

zrdasruli gvimra usqesod mravldeba. foTlis 
qveda mxares, specialur meWeWebSi, gvimra 
warmoqmnis ujredebs – sporebs. spora moxvdeba 
niadagSi da iqidan viTardeba Talusi. TalusSi 
warmoiqmneba spermatozoidi da kvercxujredi. 
aqve moxdeba ganayofiereba da ganayofierebuli 
kvercxujredidan ganviTardeba zrdasruli gvimra.

gvimris meWeWebi

Talusi xavsis sporangiumi

xavsic ar warmoqmnis Tesls. sqesobrivi 
gamravlebis dros xavsSi warmoiqmneba 
spermatozoidi da kvercxujredi. isini Seerwymeba 
erTmaneTs. ganayofierebuli kvercxujredidan 
xavsi iviTarebs sporangiums. sporangiumi Seicavs 
sporebs. usqeso gamravlebis dros sporebi cviva 
niadagSi da iqidan axali xavsi viTardeba. 
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gvimrebi xavsi

usqeso gamravleba sporebiT 
(zrdasruli mcenare)

farulTeslovnebi da 
SiSvelTeslovnebi

sqesobrivi gamravleba 
(zrdasruli mcenare)

sqesobrivi gamravleba 
(Talusi, viTardeba zrdasruli 

mcenarisgan gancalkevebiT)

sqesobrivi gamravleba 
Teslis warmoqmniT

sporebiT usqeso 
gamravleba (sporangiumi 

viTardeba xavsis sxeulze)

u
u

u
u

u
u

u
u

u
u

 u savarjiSo

1. �romeli niSnebia gadamwyveti mcenareebis sxva 
cocxali arsebebisagan gamosarCevad (ipove swori 
pasuxi, is SeiZleba erTze meti iyos)?

•	usqeso gamravlebis unari;

•	qloroplastebis arseboba;

•	fesvis, Reros, foTlis arseboba;

•	Teslis warmoqmnis unari.

2. moZebne da Semoxaze yvela mcdari debuleba:

•	mtvris marcvali moZravia da ganayofierebis 
procesSi miemarTeba kvercxujredisaken.

•	mtveri aris mamrobiTi sasqeso ujredebi, romlebic 
mtvrianebSi yalibdeba.

•	yvavili mcenaris usqeso gamravlebis organoa.

•	Reros saSualebiT mcenareebi mravldebian.

3. �daukvirdi suraTs: masze mamrobiTi sasqeso 
ujredebia gamosaxuli. rogor fiqrob, cxovels 
ekuTvnis is Tu mcenares? pasuxi daasabuTe.

4. �suraTze naCvenebi mcenare TviTdamtverviT 
mravldeba Tu jvaredini damtverviT? pasuxi 
daasabuTe. 

5. �gvimrebis da xavsebis gamravlebis dros xdeba 
sqesobrivi da usqeso Taobebis monacvleoba. 
ganmarte, ras unda niSnavdes es.

mtvrianebi

butko

sqemis saxiT warmovadginoT mcenareTa sxvadasxva 
dajgufebis gamravlebis Tavisebureba: 

u amgvarad:
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51. vegetaturi gamravleba
mcenareebi SeiZleba gamravldes usqesod 
vegetaturad – fesviT, foTliT, ReroTi.

magaliTad, marwyvi mravldeba ReroTi. mas 
uviTardeba niadagisadmi horizontalurad 
mimarTuli Reroebi – stolonebi. stoloni exeba 
miwas, iviTarebs fesvs da foTlebs da dasabams 
aZlevs axal mcenares. 

rizomi Reros miwisqveSa nawilia, romlidanac 
axali mcenare aRmocendeba. rizomiT mravldeba 
gvimrebi, zambaxi, lerwami.

bolqvic miwisqveSa Reroa. mas aqvs foTlebi, 
romlebSic sakvebia dagrovili. bolqvi aqvs 
orwlovan mcenareebs: xaxvs, titas, niors, 
sumbuls. isini sicocxlis pirvel wels iviTareben 
bolqvs, romlidanac meore wels axali mcenare 
aRmocendeba. 

orwlovani mcenare, kartofili, Reros miwisqveSa 
nawilSi – tuberSi igrovebs sakvebs da meore wels 
tuberi axal mcenares aZlevs dasabams.

axali mcenare SeiZleba aRmocendes fesvidan da 
foTlidanac. magaliTad, alubali fesvebidan 
iviTarebs axal Taobas – amonayars.

adamiani iyenebs mcenareebis vegetaturi 
gamravlebis unars misTvis sasurvel mcenareTa 
gasamravleblad.

magaliTad, saqarTveloSi vazs vamravlebT xolme 
kalmiT. kalami mokled daWrili Reroa, romelsac 
deben miwaSi. kalami iviTarebs fesvs da Rerodan 
axali vazi aRmocendeba. mynoba vegetaturi 
gamravlebis kidev erTi formaa. am dros erTi 
mcenaris fesvs an Reros winaswar CaWrian da 

xaxvis bolqvebi

marwyvi stolonebiT

rizomi
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CanaWerSi daamynoben – Cadeben meore mcenaris 
Reros patara nawils.  

Rerodan viTardeba axali mcenare, romelsac 
orive mcenaris niSan-Tvisebebi aqvs. magaliTad, 
mynobis Sedegad gamoyvanil vaSlatamas nayofs 
vaSlis da atmis nayofis kombinirebuli Tvisebebi 
aqvs.

kalmiT gamravlebiT, mynobiT miiReba kulturuli 
– xelovnurad, adamianis mier gamoyvanili 
mcenareebi.

adamiani amravlebs mcenareebs qsovilis 
kulturiTac. amisaTvis fesvidan, Rerodan (1) an 
foTlidan iReben qsovilis patara naWers (2) da 
zrdian mas xelovnur pirobebSi (3) – ujredebs 
awvdian wyals, sakvebs, garemoSi inarCuneben 
saTanado temperaturas. qsovilis `kulturac~ 
amitom hqvia, rom is xelovnur – adamianis mier 
Seqmnil pirobebSi izrdeba. ujredebi mravldeba, 
warmoqmnis qsovilebs (4), organoebs (5) da amgvarad 
yalibdeba axali mcenare (6). 

mynobiT gamravleba

mcenaris gamravleba qsovilis kulturiT

1

2

3

4

5

5

6
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ujredi yvela cocxali organizmis agebulebis erTeulia. 9

 u savarjiSo

1. �venis diagramiT gamosaxe msgavseba da gansxvaveba 
vegetatur da sqesobriv gamravlebas Soris.

2. �moifiqre, soflis meurneobaSi ratom aris 
popularuli mcenareTa gamravleba mynobiT.

3. �gamravlebis ra formaa mcenaris ganviTareba 
qsovilis kulturidan: sqesobrivi Tu usqeso? pasuxi 
daasabuTe.

4. �moifiqre, miesadageba Tu ara termini `kulturuli~ 
cxovelebs: Zroxas, cxvars, qaTams. pasuxi ganmarte.

proeqti: vazis mavnebelia 
mweri – filoqsera. is debs 
kvercxebs vazis fesvze. 
gamoCekili larvebi 
ikvebebian – woven fesvidan 
sakvebs da azianeben 
fesvs, ris gamoc vazi 
kvdeba. filoqsera adre 
amerikis kontinentze iyo 
gavrcelebuli. amerikaSi 
mzardi vazis fesvebi 
gamoyofen specialur 
nivTierebas, romelic icavs vazs filoqserasagan. 
amitom filoqsera amerikul vazs naklebad 
azianebs. rodesac filoqsera evropaSi moxvda 
(is amerikidan Semosul gemebs Semohyva), sruliad 
gaanadgura venaxebi, radgan evropuli vazis 
fesvi ar gamoyofs filoqseras sawinaaRmdego 
nivTierebebs. evropelebs SeeZloT, evropuli 
vazis nacvlad gaexarebinaT amerikuli da 
problemac gadawydeboda. magram amerikuli vazis 
nayofi (yurZeni) bevrad Camouvardeba evropuls 
xarisxiT. evropelebma monaxes gamosavali. 
amJamad evropuli vazi kvlav xarobs da isxams 
misTvis damaxasiaTebel nayofs, magram mis fesvs 
filoqsera naklebad an saerTod ver azianebs.
moifiqre, rogor moaxerxes es evropelebma? 
gamoTqvi varaudi, moiZie informacia Seni varaudis 
Sesamowmeblad. SegiZlia gamoiyeno interneti 
saZiebo sityviT: Filoxera. namuSevari warmoadgine 
klasSi prezentaciis saxiT.
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duraji

focxveri

Savi kaimani

kaspiis ku

52. wiTel wignSi Setanili 
cocxali organizmebi
wiTeli wigni aris im cocxali organizmebis sia, 
romlebic dRes dedamiwaze aRarsad gvxvdeba 
(gadaSenebulia), gadaSenebis safrTxis winaSea,  
mcire raodenobiTaa an Zlier cudad aris 
Seswavlili.

wiTel wignSi Setanil frinvelebs Soris 
zogierTi saqarTvelos mkvidricaa. magaliTad, 
duraji da gnoli. maTi raodenoba CvenSi mkeTrad 
Semcirebulia. zogierTi frinveli dedamiwaze 
sruliad gadaSenda, magaliTad, dronti.

wiTel wignSi sxva klasebis warmomadgenlebic 
mravlad aris, magaliTad, ZuZumwovrebi: focxveri 
(is saqarTvelos teritoriazec saxlobs), gorila, 
yvela egreT wodebuli `didi kata~ (lomi, vefxvi 
da sxv.), qvewarmavlebi – Savi kaimani da kaspiis 
ku, mravali amfibia da Tevzi. saqarTvelos 
mdinareebSi, magaliTad, mkveTrad Semcirda 
kalmaxis, murwas, wveras raodenoba.

saqarTveloSi gavrcelebuli mcenareebidan wiTel 
wignSi Sesulia, magaliTad, urTxeli da imeruli 
muxa.  

urTxeli

mTel msoflioSi Semcirda TeTryvavilas, Rvinas 
raodenoba.
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10wiTeli wigni

ra aris cocxali arsebebis raodenobis Semcirebis 
an gadaSenebis mizezi?

dedamiwaze klimaturi pirobebi cvalebadia da 
zogierTi organizmi ver egueba am cvlilebebs. 
tenianobis Semcirebam SeiZleba gamoiwvios iseTi 
mcenareebis gadaSeneba an raodenobaSi Semcireba, 
romlebsac ganviTarebisaTvis gansakuTrebiT 
didi raodenobiT wyali esaWiroeba. TeTryvavilas 
da sokos zogierTi saxeobis (mag., manWkvalas) 
raodenobis Semcirebis erT-erTi mizezi 
maT sacxovrebelSi tenianobis Semcirebaa.  
adamianis mier tyeebis gaCexa Zlier vnebs tyis 
mcenareulobas. magaliTad, urTxelis da 
imeruli muxis raodenobis Semcireba ZiriTadad 
ukavSirdeba adamianis mier am mcenareebis gaCexas 
samSebneblo masalis damzadebis mizniT. tyis 
gaCexa vnebs agreTve cxovelebs, romlebic tyeSi 
binadroben; moqmedebs tenianobazec. garda 
amisa, adamiani iTvisebs da ikavebs sul ufro met 
teritorias dedamiwaze, rac amcirebs cocxali 
organizmebis sacxovrebel farTobs. 

cocxali organizmebis raodenobis Semcirebis 
mizezia adamianis mier garemos dabinZureba 
saojaxo Tu samSeneblo narCeniT, SxamqimikatebiT, 
manqanebis da qarxnebis gamonabolqviT. magaliTad, 
samzareulos narecxi wyali, romelSic gaxsnilia 
sarecxi saSualebebi, Caedineba mdinareSi da iwvevs 
Tevzis da sxva wylis organizmebis mowamvlas.

xSirad cxovelebis raodenobaze uaryofiTad 
moqmedebs adamianis Zlieri SiSi maT mimarT. 
magaliTad, adamianebs eSiniaT gvelebis. amitom 
cdiloben moklan isini, daungrion bude da, 
daamtvrion kvercxi. cxovelis mimarT SiSi 
xSirad ucodinrobidan, crurwmenidan modis da 
Cveulebriv, gadametebulia. am TvalsazrisiT 
adamianze cud zegavlenas axdens Tanamedrove 

TeTryvavila Rvina
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cxovelebis raodenobis 
Semcirebas iwvevs maTze 
ukontrolo nadirobac.

kinoindustria. filmebSi uCveneben xolme 
saSinel mxecebs, romlebsac erTi suli aqvT 
adamiani daiWiron da gadasanslon. es sruliad 
ar Seesabameba sinamdviles. cxovelebi iSviaTad 
esxmian Tavs adamians. sazogadod, cxovelebi 
agresiulebi xdebian, rodesac adamiani arRvevs 
maT simSvides. jobs, icnobde cxovelis qcevas da 
Tavidan aicilo safrTxe, vidre xelaRebiT ecado 
cxovelis ganadgurebas.  

xSirad cxovelebs vspobT maTgan lamazi nivTebis 
dasamzadebladac. melas, wavis tyavisgan mzaddeba 
ulamazesi qurqi, martorqis rqisgan, spilos 
mWreli kbilidan (`eSvidan~) – danis tari, samkauli. 
albaT ar Rirs qurqiT Tu samkauliT Tavis 
damSvenebisaTvis cocxali arsebis mokvla.

 u savarjiSo

1. �daukvirdi diagramas. mis mixedviT moifiqre, Setanili 
unda iyos Tu ara lomi wiTel wignSi. pasuxi ganmarte.  
diagrama: lomebis raodenoba afrikaSi. 

 2. �afrikaSi mosaxleoba SimSilobis Tavidan asacileblad 
Cexs tyeebs da teritorias iyenebs sakvebi 
mcenareulobis mosayvanad. moifiqre, rogor aisaxeba 
es tyis cxovelebze?

3. �moyvanilia ori faqti: 1. mdinareebSi – mtkvari, 
borjomula, qsani, mosaxleoba yris nagavs.  2. am 
mdinareebSi bolo 30 wlis ganmavlobaSi mniSvnelovnad 
Semcirda Tevzis raodenoba. moifiqre, SeiZleba Tu ara 
es 2 faqti ukavSirdebodes erTmaneTs. pasuxi ganmarte.

4. �eqimebs aRricxuli aqvT SemTxvevebi, rodesac mtkvarSi 
da qsanSi daWerilma Tevzma adamianebi mowamla. 
moifiqre, ra SeiZleba iyos mowamvlis mizezi?

5. cnobili monadire aseT ambavs hyveba: `tyeSi mivdiodi. 
uecrad balaxidan uzarmazari gveli amoimarTa, 
30 metri mainc iqneboda, namdvilad anakonda iyo. 
gaviqeci, gvelma saxlamde mdia, Tan Tvalebidan sul 
Sxams anTxevda, Zlivs gadavurCi~. 
upasuxe, ramdenad Seesabameba monadiris monaTxrobi 
sinamdviles? 
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