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saxelmZRvaneloebis seriis koncefcia

saxelmZRvaneloebis Sedgenisas mTlianad gaviTvaliswineT erovnuli saswavlo geg mis 

standarti da misaRwevi Sedegebi� 

migvaCnia, rom saxelmZRvanelo moswavles unda uviTarebdes kritikuli azrov nebis, 

informaciul sivrceSi orientirebisa da miRebuli informaciis analizis unars�

saswavlo procesi unda ayalibebdes moswavles ara mxolod ganswavlul, ara med aseve 

warmatebul, konkurentunarian pirovnebad, romelic SeZlebs Tavisi miznebis ganxor

cielebas�

sabunebismetyvelo mecnierebebis swavlebis specifikidan gamomdinare, upir velesad 

vecadeT, moswavleebs gasCenodaT interesi bunebis kvlevis, siaxleTa aRmoCenisa da Sec

nobis mimarT� vecadeT, gasCenodaT imis gancda, rom, organizmebis mravalferovnebis mi

uxedavad, sicocxle erTiania, sasicocxlo procesebi am organizmebSi msgav sad mimdinare

obs da isini fizikur da qimiur movlenebze aris dafuZnebuli� 

meaTe klasis biologiis wigni Sedgeba ori nawilisgan� pirvel nawilSi warmodgenilia 

erTi Tema _ `ujredis biologia~, romelic Sedgeba 3 qveTemaSi ganawilebuli 18 sakiTxis

gan� meore Tema _ `ujredis gamravleba~ ki 5 sakiTxs moicavs� moswavlis wigni Seesabameba 

erovnuli saswavlo gegmiT gaTvaliswinebul Temebsa da sakiTxebs�  

moswavlis wignis Sinaarsi faravs biologiis sagnis swavlebaSi sam mimarTulebas:

cocxali samyaro _ moswavlis wignSi biologiis ZiriTadi koncefciebi da ka

nonzomierebebi warmodgenilia sakiTxebis teqstis nawilSi� sxvadasxva tipis davalebebi 

ki emsaxureba am kanonzomierebebis gaazrebas; yoveli sakiTxis dasawyisSi warmodgenili 

rubrikis `Sen SeZleb~ daniSnulebaa moswavles gaacnos gakveTilis mizani; rubrika `ime

tyvele rogorc mecnierma~ _ sakiTxSi dasamuSavebel cnebebsa da qvecnebebs Seesabameba;

mecnieruli kvleva-Zieba _ moswavlis wignSi mocemuli mravali davaleba miznad isaxavs 

moswavlis CarTvas martiv eqsperimentebSi, cdebis dagegmvasa da ganxor cielebaSi; amiT 

xels SevuwyobT moswavleebSi kvleviTi unarebis (monacemebis Segroveba, monacemebis an

alizi/wardgena, argumentirebuli msjeloba, daskvnis gamotana) ganviTarebas� davale

bebis tipi _ modelis damzadeba, SemoqmedebiTi da kritikuli azrovnebis ganviTarebaSi 

daexmareba� moswavle Tavad irCevs modelis masalas da asabuTebs misi SerCevis mizezebs� 

grafikebisa da diagramebis analizi maTematikuri wignierebis ganviTarebas Seuwyobs xels�

mecniereba da teqnologiebi _ moswavlis wignSi warmodgenilia Tanamedrove mecniere

bebis miRwevebi da daavadebaTa diagnostirebis saSualebebi; 

moswavlis wignSi didi adgili eTmoba saganTaSoris integrirebas� amiT moswavles vex

marebiT sakiTxi dainaxos ara calkeuli sagnis kuTxiT, aramed SeZlos codnis gadatana 

(transferi) erTi disciplinidan meoreSi;

mravalferovani davalebebi uzrunvelyofs deklaratiuli, proceduruli da pirobi

seuli codnis dauflebas� 

TemaSi _ `ujredis gamravleba~ _ muSavdeba yvela samizne cneba da qvecneba� Temis bo

los warmodgenili saswavlo proeqtebi xels Seuwyobs TanamSromlobiTi unarebis ganvi

Tarebas� proeqtebi gankuTvnilia rogorc individualuri, aseve jgufuri muSaobisTvis� 
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ujredis gamravleba ujredis gamravleba

sicocxlis aRsawerad mecnierebi yvela cocxalisTvis 

damaxasiaTebel ramdenime ZiriTad sasicocxlo Tvisebas 

Soris gamravlebas asaxeleben. rom ara es unari, sicocxle 

dedamiwaze Sewydeboda.

magram gamravleba ar niSnavs individebis mxolod 

ricxobriobis zrdas. gamravleba Tavisive msgavsis warmo-

qmnis procesia. am procesSi, mSoblebi STamomavlebs mem-

kvidruli informaciis matarebel molekulebs gadascemen.

1. ujredis sasicocxlo cikli. 

mitozi

2. meiozi

3. memkvidruli informaciis 

organizeba prokariotebSi

4. memkvidruli informaciis 
organizeba da realizeba 
 eukariotebSi

5. Rerovani ujredebi da maTi 

praqtikuli gamoyeneba

Tema

gamravlebis formebis mravalferovnebis miuxe-

davad, yovel maTgans ujredebis gayofa udevs safuZ-

vlad. 

ujredebs gayofis kontrolis mkacri meqanizmi 

aqvs, romlis darRveva daavadebebis saxiT vlindeba.

dnm Seicavs yvela gens, romlebic ujreds SeiZleba 

dasWirdes sakuTari struqturis asagebad da sasicocx-

lo procesebis sxvadasxva situaciaSi warsamarTvad 

mTeli sicocxlis ganmavlobaSi. 

dnm-is molekulis nebismieri cvlileba SeiZleba 

aRmoCndes biomravalferovnebis safuZveli.

Tema - ujredis gamravleba

76

1

3

2

moswavlis wignis Sesaxeb

Temis (1) ganxilva iwyeba ganSlaze (2) ganlagebuli ilustraciebiTa da teqstiT, rome
lic mokled asaxavs TemaSi gansaxilvel sakiTxebs(3)� 

Temis bolos warmodgenili davalebebis erToblioba, saxelwodebiT `Seamowme Seni 

codna da gamocade Seni unarebi~, moswavles daexmareba Temis SejamebaSi� davalebebis 

mravalferovneba iZleva davalebebis diferencirebis SesaZleblobas moswavleTa swavlis 

stilis, interesebisa da davalebebis sirTulis mixedviT� 
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Temas win uZRvis eleqtronuli mikroskopiis STambeWdavi didi foto teqstiT (4)� is 
erTgvari starte ris, gamomwvevis rols asrulebs, romelmac moswavles ganSlaze moce
mul informaciasTan erTad interesi unda gauRvivos TemaSi ganxiluli sakiTxebis mimarT� 

Tema sakiTxebadaa (5) dayofili� yoveli sakiTxi iwyeba rubrikiT _ „Sen SeZleb“ (6)� 
am rubrikaSi im sakiTxebis CamonaTvalia, romlebzec unda moxdes moswavlis yuradRe
bis koncentrireba, rac realurad gakveTilis mizans warmoadgens� amas mosdevs sakiTxis 
Ziri Tadi teqsti, romelic zog jer SesaZloa qvesakiTxebad iyos dayofili (7)� 

vecadeT, rom teqstis ena yofiliyo martivi, moswavlisTvis advilad gasagebi, xolo 
masala iseTi formiT warmodgenili, rom moswavles ar gasZneleboda teqstis ZiriTadi 
azris sakuTari sityvebiT aRwera da axsna� 

teqstSi mravladaa magaliTebi cnebebis, movlenebisa da procesebis asaxsnelad� 
teqstSi CarTul ilustraciebs _ fotoebs, sqemebs, cxrilebs, naxatebs, diagramebs, 

tabulebs _ didi funqciuri datvirTva aqvs� isini TvalnaTliv aRweren da ajameben 
 teqs t   Si mocemul masalas da exmarebian moswavles mis gaazrebaSi� TvalsaCinoeba da teqs
ti erT mxedvelobiT areSia moqceuli da advilad aRiqmeba�

ujredis gamravleba

zrdasruli adamianis organizmSi yoveldRe, daax-

loebiT, 25 000 000 axali ujredi warmoiqmneba, arse-

buli ujredebis orad gayofis gziT.

ujredis sasicocxlo cikli ujredis sicocxlis 

periodia, misi warmoqmnidan Svileul ujredebad 

dayofamde.

ujredis sasicocxlo ciklis xangrZlivoba ujredis tipsa 

da mis saarsebo garemozea damokidebuli. magaliTad, baqteri-

ul ujredebs SeuZliaT yovel 20 wuTSi erTxel gayofa, naw-

lavis epiTelis ujredebs _ yovel 8-10 saaTSi, xaxvis fesvis 

wveris ujredebs _ yovel 20 saaTSi, xolo nervuli sistemis 

ujredebis umravlesoba arasd ros iyofa.

ujredis sasicocxlo cikls interfazad da mitozad yofen. 

mitozi eukariotuli ujredis gayofis ZiriTadi xerxia. 

mas ujredis arapirdapir gayofasac uwodeben. mitozuri gayo-

fisas dediseuli ujredi or Svileul uj redad ise iyofa, 

rom Svileul ujredebs Tavisi saxeobisTvis dama xasiaTebel 

qromosomul kompleqts gadascems. amis misaRwevad gayofamde 

de di seuli ujredi didxans emzadeba. mosamzadebel etaps in-

terfaza hqvia.

Sen SeZleb:

• daasabuTo, rom gamravleba aris mniSvnelovani sasicocxlo Tviseba;
• daasaxelo ujredis sasicocxlo ciklis xangrZlivoba sxvadasxva qsovilsa da orga-

nizmSi da axsna aseTi mravalferovnebis mizezi;
• aRwero G1, S da G2 fazaSi mimdinare procesebi. imsjelo interfazis mniSvnelobaze 

ujredis sasicocxlo ciklSi da daakavSiro is ujredis sxva sasicocxlo TvisebebTan;
• aRwero qromosomebis struqtura ujredis sasicocxlo ciklis sxvadasxva etapze da 

axsna misi cvlilebebis mizezebi;
• detalurad aRwero ujredis mitozuri gayofis fazebi da axsna Svileul ujredebSi 

qromosomebis ganawilebis kanonzomierebebi;
• ganasxvavo ujredis mitozuri gayofis mniSvneloba erTujrediani da mravalujredi-

ani organizmebisTvis;
• daasabuTo rogor aisaxeba adamianis janmrTelobaze ujreduli ciklis kontrolis 

meqanizmebis moSla.

imetyvele rogorc 
mecnierma

ujredis sasicocxlo cikli

kariokinezi

citokinezi

interfaza

rogorc ilustraciaze xedav, interfaza ujredis sasicocxlo ciklis did nawils 

ikavebs. ujredi Tavis specifikur funqciebs swored interfazis periodSi asrulebs.

yvelaze mniSvnelovani procesi, romelic interfazaSi xdeba, dnm-is sinTezia. amitom 

am fazas S faza uwodes (ingl. Synthesis). is interfazis Sua periodSi mimdinareobs.

S fazamde qromatini dnm-is erTi molekulisgan Sedgeba. dnm-is gaormagebis Sedegad, 

warmoiqmneba dnm-is ori, absoluturad iden turi molekula _  qromatida. interfazaSi 

qroma tidebi aburdul Zafs hgvanan.

ujredis sasicocxlo 
cikli

  interfaza   mitozi

M

M

S

I

G2 G1

1 ujredis sasicocxlo cikli.
mitozi

9

5

6

7

ujredis gamravleba

mravalwliani muSaobis Semdeg, mecnierebma SeZles laboratoriul pirobebSi kanis Re

rovani ujredebis sisxlis Rerovan ujredebad gardaqmna. isini imedovneben, rom es miR

weva SesaZlebels gaxdis kanis Rerovani ujredebis gamoyenebas medicinaSi. is warmatebiT 

Caanacvlebs Zvlis tvinis gadanergvis meTods.

kanis Rerovani ujredebi

8
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ujredis gamravleba

kariokinezi _ (berZn. karion _ birTvi, kinezis _ moZraoba);

citokinezi _ (berZn. citos _ ujredi, kinezis _ moZraoba).

ras ambobs termini

ramdeni qromosoma da ramdeni qromatida iqneba adamianis axlad warmoqmnil soma-

tur Svileul ujredebSi?

amrigad, ujredis mitozuri gayofa dediseuli ujredidan iseTi ori ujredis warmo

qmnis procesia, romlebic, genetikuri informaciis raodenobrivi da Tvisobrivi Semcve

lobis TvalsazrisiT, rogorc erTmaneTis, ise dediseuli ujredis identuria.

ujredis mitozuri gayofa erTujrediani eukariotuli organizmebisTvis gamravlebis 

saSualebaa. mravalujredian organizmebSi ki ujredebis intensiuri gayofa aucilebelia, 

raTa erTaderTi ujredidan miliardobiT uj redebis Semcveli organizmi ganviTardes. 

amasTan, ujredebis mudmivi gayofa aucilebelia, raTa axladwarmoqmnilma ujredebma 

da Rupuli ujredebi Secvalon, sxvadasxva dazianebis dros ki organoebi da qsovilebi 

aRadginon.

ujreduli ciklis fazebis monacvleoba regulirdeba e.w. ujreduli ciklis sakon-

trolo sistemiT, romelsac specifikuri cilebi warmoadgens. mutaciebi am cilebis 

Sesabamis genebSi iwvevs cilebis struqturis cvlilebas, rac ujredis ukontrolo 

gamravlebiT, anu sxvadasxvagvari simsivnis saxiT SeiZleba gamovlindes. magaliTad, da

dasturebulia, rom Tambaqos kvamli ZiriTadad filtvebis, alkoholis Warbi moxmareba _ 

RviZlis, cximebiT mdidari sakvebi _ msxvili nawlavisa da winamdebare jirkvlis, ultrai

isferi gamosxiveba ki kanis simsivnes iwvevs.

gamravleba ujredis erT-erTi umniSvnelovanesi sasicocxlo Tvisebaa.

ujredis erTi gayofidan meore gayofamde periods ujredis sasicocxlo cikli 

hqvia, romlis xangrZlivoba ujredis tipsa da mis saarsebo garemozea damokidebu-

li. ujredis sasicocxlo cikli interfazasa da mitozs moicavs. mitozuri gayofis 

Sedegad miRebul Svileul ujredebs raodenobrivad da Tvisobrivad erTnairi ge-

netikuri informacia aqvs da is zustad iseTia, rogoric dediseul ujreds hqonda.

ujredul cikls specifikuri cilebi warmarTavs. am meqanizmis moSla sxvadasxva 

faqtoriT, magaliTad, Tambaqosa da alkoholis Warbad moxmarebiT, arasrulfaso-

vani kvebiT, SeiZleba ujredis simsivnuri gadagvarebis mizezi gaxdes. 

mitozuri gayofis sxvadasxva fazaSi myofi ujredebi Senc SegiZlia dainaxo. 

amisTvis:

• moaTavse nivris kbili wylian sinjaraSi ise, rom misi fuZe wyalSi iyos. dato

ve sinjara 34 dRe.

• nivris kbils ramdenime 12 sm sigrZis fesvi ganuviTardeba. frTxilad moa

Weri am fesvebs wverebi.

• moaTavse fesvis moWrili nawilebi sinjaraSi, romelSic ZmarmJava asxia. daa

xure Tavi sinjaras da datove mTeli Rame oTaxis temperaturaze.

kariokinezs citokinezi mosdevs. citokinezs citoplazmis gayofas uwodeben. am 

dros or momaval ujreds Soris organoidebic gadanawildeba. citoplazma aqtinis 

Zafe biT ujredis Sua na wilSi viwrovdeba, gadaiRvedeba da orad iyofa. sabolood, ori 

erTnairi ujredi erTma neTisgan gamoiyofa.

12

9

teqstSi CarTuli kiTxvebis (8) mizania rogorc winare codnis gaaqtiureba, aseve cno

bismoyvareobis provocireba axali codnis SesaZenad� am mimarTulebiTi kiTxvebiT vcdi

lobT, moswavle etapobrivad miviyvanoT cnebebis gagebamde� kiTxvebis Sriftis feri 

Temis fers Seesabameba� 

sakiTxis ZiriTad teqsts mohyveba misi daskvniTi nawili (9), romelic mokled asaxavs 

mis ZiriTad Sinaarss� 
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ujredis gamravleba

kariokinezi _ (berZn. karion _ birTvi, kinezis _ moZraoba);

citokinezi _ (berZn. citos _ ujredi, kinezis _ moZraoba).

ras ambobs termini

ramdeni qromosoma da ramdeni qromatida iqneba adamianis axlad warmoqmnil soma-

tur Svileul ujredebSi?

amrigad, ujredis mitozuri gayofa dediseuli ujredidan iseTi ori ujredis warmo

qmnis procesia, romlebic, genetikuri informaciis raodenobrivi da Tvisobrivi Semcve

lobis TvalsazrisiT, rogorc erTmaneTis, ise dediseuli ujredis identuria.

ujredis mitozuri gayofa erTujrediani eukariotuli organizmebisTvis gamravlebis 

saSualebaa. mravalujredian organizmebSi ki ujredebis intensiuri gayofa aucilebelia, 

raTa erTaderTi ujredidan miliardobiT uj redebis Semcveli organizmi ganviTardes. 

amasTan, ujredebis mudmivi gayofa aucilebelia, raTa axladwarmoqmnilma ujredebma 

da Rupuli ujredebi Secvalon, sxvadasxva dazianebis dros ki organoebi da qsovilebi 

aRadginon.

ujreduli ciklis fazebis monacvleoba regulirdeba e.w. ujreduli ciklis sakon-

trolo sistemiT, romelsac specifikuri cilebi warmoadgens. mutaciebi am cilebis 

Sesabamis genebSi iwvevs cilebis struqturis cvlilebas, rac ujredis ukontrolo 

gamravlebiT, anu sxvadasxvagvari simsivnis saxiT SeiZleba gamovlindes. magaliTad, da

dasturebulia, rom Tambaqos kvamli ZiriTadad filtvebis, alkoholis Warbi moxmareba _ 

RviZlis, cximebiT mdidari sakvebi _ msxvili nawlavisa da winamdebare jirkvlis, ultrai

isferi gamosxiveba ki kanis simsivnes iwvevs.

gamravleba ujredis erT-erTi umniSvnelovanesi sasicocxlo Tvisebaa.

ujredis erTi gayofidan meore gayofamde periods ujredis sasicocxlo cikli 

hqvia, romlis xangrZlivoba ujredis tipsa da mis saarsebo garemozea damokidebu-

li. ujredis sasicocxlo cikli interfazasa da mitozs moicavs. mitozuri gayofis 

Sedegad miRebul Svileul ujredebs raodenobrivad da Tvisobrivad erTnairi ge-

netikuri informacia aqvs da is zustad iseTia, rogoric dediseul ujreds hqonda.

ujredul cikls specifikuri cilebi warmarTavs. am meqanizmis moSla sxvadasxva 

faqtoriT, magaliTad, Tambaqosa da alkoholis Warbad moxmarebiT, arasrulfaso-

vani kvebiT, SeiZleba ujredis simsivnuri gadagvarebis mizezi gaxdes. 

mitozuri gayofis sxvadasxva fazaSi myofi ujredebi Senc SegiZlia dainaxo. 

amisTvis:

• moaTavse nivris kbili wylian sinjaraSi ise, rom misi fuZe wyalSi iyos. dato

ve sinjara 34 dRe.

• nivris kbils ramdenime 12 sm sigrZis fesvi ganuviTardeba. frTxilad moa

Weri am fesvebs wverebi.

• moaTavse fesvis moWrili nawilebi sinjaraSi, romelSic ZmarmJava asxia. daa

xure Tavi sinjaras da datove mTeli Rame oTaxis temperaturaze.

kariokinezs citokinezi mosdevs. citokinezs citoplazmis gayofas uwodeben. am 

dros or momaval ujreds Soris organoidebic gadanawildeba. citoplazma aqtinis 

Zafe biT ujredis Sua na wilSi viwrovdeba, gadaiRvedeba da orad iyofa. sabolood, ori 

erTnairi ujredi erTma neTisgan gamoiyofa.

12

ujredis gamravleba

zrdasruli adamianis organizmSi yoveldRe, daax-

loebiT, 25 000 000 axali ujredi warmoiqmneba, arse-

buli ujredebis orad gayofis gziT.

ujredis sasicocxlo cikli ujredis sicocxlis 

periodia, misi warmoqmnidan Svileul ujredebad 

dayofamde.

ujredis sasicocxlo ciklis xangrZlivoba ujredis tipsa 

da mis saarsebo garemozea damokidebuli. magaliTad, baqteri-

ul ujredebs SeuZliaT yovel 20 wuTSi erTxel gayofa, naw-

lavis epiTelis ujredebs _ yovel 8-10 saaTSi, xaxvis fesvis 

wveris ujredebs _ yovel 20 saaTSi, xolo nervuli sistemis 

ujredebis umravlesoba arasd ros iyofa.

ujredis sasicocxlo cikls interfazad da mitozad yofen. 

mitozi eukariotuli ujredis gayofis ZiriTadi xerxia. 

mas ujredis arapirdapir gayofasac uwodeben. mitozuri gayo-

fisas dediseuli ujredi or Svileul uj redad ise iyofa, 

rom Svileul ujredebs Tavisi saxeobisTvis dama xasiaTebel 

qromosomul kompleqts gadascems. amis misaRwevad gayofamde 

de di seuli ujredi didxans emzadeba. mosamzadebel etaps in-

terfaza hqvia.

Sen SeZleb:

• daasabuTo, rom gamravleba aris mniSvnelovani sasicocxlo Tviseba;
• daasaxelo ujredis sasicocxlo ciklis xangrZlivoba sxvadasxva qsovilsa da orga-

nizmSi da axsna aseTi mravalferovnebis mizezi;
• aRwero G1, S da G2 fazaSi mimdinare procesebi. imsjelo interfazis mniSvnelobaze 

ujredis sasicocxlo ciklSi da daakavSiro is ujredis sxva sasicocxlo TvisebebTan;
• aRwero qromosomebis struqtura ujredis sasicocxlo ciklis sxvadasxva etapze da 

axsna misi cvlilebebis mizezebi;
• detalurad aRwero ujredis mitozuri gayofis fazebi da axsna Svileul ujredebSi 

qromosomebis ganawilebis kanonzomierebebi;
• ganasxvavo ujredis mitozuri gayofis mniSvneloba erTujrediani da mravalujredi-

ani organizmebisTvis;
• daasabuTo rogor aisaxeba adamianis janmrTelobaze ujreduli ciklis kontrolis 

meqanizmebis moSla.

imetyvele rogorc 
mecnierma

ujredis sasicocxlo cikli

kariokinezi

citokinezi

interfaza

rogorc ilustraciaze xedav, interfaza ujredis sasicocxlo ciklis did nawils 

ikavebs. ujredi Tavis specifikur funqciebs swored interfazis periodSi asrulebs.

yvelaze mniSvnelovani procesi, romelic interfazaSi xdeba, dnm-is sinTezia. amitom 

am fazas S faza uwodes (ingl. Synthesis). is interfazis Sua periodSi mimdinareobs.

S fazamde qromatini dnm-is erTi molekulisgan Sedgeba. dnm-is gaormagebis Sedegad, 

warmoiqmneba dnm-is ori, absoluturad iden turi molekula _  qromatida. interfazaSi 

qroma tidebi aburdul Zafs hgvanan.

ujredis sasicocxlo 
cikli

  interfaza   mitozi

M

M

S

I

G2 G1

1 ujredis sasicocxlo cikli.
mitozi

9

10

11

sakiTxis bolo nawili (12) eTmoba masalis aTvisebis, codnis ganmtkicebisa da praq
tikuli unarCvevebis gamomuSavebisTvis aucilebel savarjiSoebs� maTi mizania rogorc 
saazrovno operaciebis daufleba, ise SemoqmedebiTobis ganviTareba� 

TemaSi warmodgenili mTliani masaliT _ teqstiT, TvalsaCinoebebiT, CarTuli kiT
xvebiT, aqtivobebiT, davalebebiT _ vcdilobT miviyvanoT moswavle mkvidri warmodge
nebis Camoyalibebamde� 

yovel sakiTxs Tan axlavs rubrika „imetyvele, rogorc mecnierma“ (10), romelSic 
 teqstSi gamoyenebuli terminebis CamonaTvalia� migvaCnia, rom aseTi formiT organize
buli terminebi moswavleebs gauadvilebs maT damaxsovrebas� am mxriv maT udavod daex
mareba rubrikac „ras ambobs termini“ (11), romelSic yvela ucxouri terminis warmoSobaa 
ganmartebuli� vTvliT, rom es ori rubrika gaamdidrebs moswavleebis leqsikas da SesZens 
maT dargobrivi eniT operirebis unars, rac biologiis swavlaswavlebis erTerT mniS
vnelovan miznadaa gamocxadebuli� 

ujredis gamravleba

A B C

5  imis mixedviT, romeli ujredebi ar eqvemdebarebian ujreduli ciklis kon-

trolis meqanizmebs, gamoyofen simsivnis ramdenime ZiriTad tips: 

karcinoma viTardeba epiTeluri, sarkoma _ kunTovani da SemaerTebeli, limfoma 

da leikemia _ sisxlmbadi qsovilebisgan. 

warmoidgine aseTi situacia: laboratoriaSi gamosakvlevad Semosulia A, B da C 

pacientis qsovilebi. erT-erT maTgans karcinoma daudasturda. rogor fiqrob, ro-

mels?

4  somatur ujredSi qromosomebis ricxvs 

2n-iT aRniSnaven, dnm-is molekulebis ricxvs 

ki 2c-Ti. am simboloebis gamoyenebiT Seadare 

erTmaneTs G1, S da G2 fazaSi myofi ujredebi. 

Cawere ferad isrebSi Sesabamisi simboloebi.
G1

G2

S

6  citokinezi mcenareul ujredSi cxoveluri ujredisgan gansxvavebulad mimdi-

nareobs. anafazis bolosa da telofazis dasawyisSi, mcenareuli ujredis centralur 

nawilSi Tavs iyrian mikromilakebi da endoplazmur badesa da goljis kompleqsSi 

formirebuli vezikulebi. isini iwyeben e.w. ujredis firfitis warmoqmnas, romelic 

centridan periferiisken izrdeba, TandaTan plazmur membranamde aRwevs da dedi-

seul ujreds or Svileul nawilad mijnavs. sabolood, ujredis firfitis bazaze 

ujredis kedeli yalibdeba da dediseuli ujredi or Svileul ujredad  gardaiqmneba.

moifiqre, ra daniSnuleba aqvs mcenareuli ujredis citokinezSi endoplazmuri 

badisa da goljis kompleqsis sxvadasxva struqturis ujredis centralur nawilSi 

Tavmoyras.

3  daalage mitozis fazebi swori TanmimdevrobiT.

1 2 3 4
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sxvadasxva saxis kiTxvebi, romlebic uviTarebs moswavleebs movlenebis mizezebis 

axsnis, mizezebsa da Sedegebs Soris kavSiris dadgenis, arCe vanis gakeTebis, hipo

Tezis gamoTqmis, sakuTari poziciis dasabuTebis, argumentebis moyvanisa da das

kvnebis gamotanis unarCvevebs�

 daskvniTi nawili�

damatebiTi informacia da rCevebi sakiTxTan dakav SirebiT;

moswavlis wignSi Temis bolos  rubrika _ ̀ Seajame Seni codna da gamocade Seni unarebi” 

(13) _ sTavazobs moswavleebs sxvadasxva saxisa da sirTulis davalebebs, romlebic ajamebs 

Temis farglebSi maT mier SeZenil codnasa da unarCvevebs� 

ujredis gamravleba ujredis gamravleba

ujredis gamravleba

Seajame Seni codna da gamocade Seni unarebi

1. dnm-is ramden molekulas Seicavs somaturi ujredis TiToeuli qromosoma pro-

fazisa da telofazis stadiebze?

a) profazaSi _1, telofazaSi _ 1;

b) profazaSi _1, telofazaSi _ 2;

g) profazaSi _2, telofazaSi _ 1;

d) profazaSi _2, telofazaSi _ 2.

2. grafiki gamoxatavs dnm-is raodenobis cvlilebas ujreduli ciklis sxvadasxva 

etapze. 

amoicani ujreduli ciklis romel fazebs Seesabameba grafikze A, B, C da D segmen-
tebi?

3. interfazaSi memkvidruli masala qromatinis saxiT amorful mdgomareobaSi grZe li 

Zafebis saxiT arsebobs. ujredis gayofis win, profazaSi qromatini spiralizacias iwyebs 

da kompaqtur struqturas _ qromosomas warmoqmnis. ujredis gayofis damTavrebis Sem-

deg qromosoma isev sawyis, qromatinis mdgomareobas ubrundeba. 

rogor fiqrob, risTvis sWirdeba ujreds misi memkvidruli masalis aseTi saxecvli-

leba?

A B dro

dnm-is Semcveloba

4c

2c

0

C D

4. simsivnis sawinaaRmdego qimioTerapiaSi gamoyenebuli preparati A xels uSlis cila 

tubulinis polimerizacias, meore preparati B ki _ mis depolimerizacias. axseni:

a. ratom aqvT maT simsivnis sawinaaRmdego moqmedeba?

b. rogor aferxebs preparati A ujredis gayofas?

g. mitozis romel fazaze moqmedebs is?

d. rogor aferxebs preparati B ujredis gayofas?

e. mitozis romel fazaze moqmedebs is?

5. pirveladi sasqeso ujredebi, romlebic momwifebis fazaSi erTvebian, Seicaven 

qromosomebis diploidur kompleqts _ 2n-s da dnm-is gaormagebul raodenobas _ 4c-s. 
aRwere am simboloebiT momwifebuli spermatozoidi.

6. SearCie swori pasuxi:

ramden qromatidas Seicavs adamianis pirveladi sasqeso ujredi momwifebis fazaSi da 

misgan warmoqmnili sami mimarTulebiTi sxeulaki?

a. 92 da 23;

b. 46 da 23; 

g. 92 da 46; 

d. 46 da 46.

7. Seafase citoConCxis TiToeuli komponentis roli mitozisa da meiozis sxvadasxva 

fazaSi.

+ -G
F

A

+ -

B

C

4746

_ QR kodebidan pirdapir bmulze gadasvla SesaZlebelia smart

foniTa da planSetiT (CamotvirTeT programa _ QR Code reader), an 

miTiTebuli internetmisamarTiT�https://bit.ly/3NO6w8Z

moswavlis individualuri an jgufuri kvleviTi samuSao� eqsperimentis dagegmva, 

Catareba, analizi;

cxrilebis, diagramebis, tabulebis, sqemebis, naxatebis Sedgena da maTi ana lizi;

savarjiSoebis TiToeuli tipi Sesabamisi logoTia aRniSnuli:

13

10

Don
't c

op
y



vfiqrobT, moswavlis wignSi warmodgenili mravalricxovani da mravalferovani 

 aqtivobebi gauadvilebs maswavlebels, yovel konkretul SemTxvevaSi SearCios davalebebi 

moswavleTa SesaZleblobebisa da saskolo resursebis gaTvaliswinebiT� 

moswavlis wigns aqvs leqsikoni, romelSic Tavmoyrili da ganmartebulia saxelmZR

vaneloSi gamoyenebuli yvela samecniero termini� 

moswavlis wigns boloSi erTvis sakvanZo sityvebi internetSi informaciis mosaZieb

lad� 

ujredis gamravleba

sakvanZo sityvebi

ujredis sasicocxlo cikli Life cycle of cell

mitozi Mitosis

interfaza Interphase

qromatidi Chromatid

profaza Prophase

metafaza Metaphase

anafaza Anaphase

telofaza Telophase

sqesobrivi gamravleba Sexual reproduction

meiozi Meiosis

koniugacia Conjugation

krosingoveri Crossing over

gametogenezi Gametogenesis

ganayofiereba Fertilization

ontogenezi Ontogenesis

metamorfozi Metamorphosis

Rerovani ujredebi Stem cells

Wiplaris Rerovani ujredebi Umbilical stem cells

76

ujredis gamravleba

leqsikoni

a

anTocianebi  _ pigmentebi, romlebic mcenareebis nayofs, yvavilebsa da foTlebs lurj, 

wiTel da iasamnisfer Seferilobas aniWeben.

aqtiuri centri _ fermentis molekulaSi ubani, romelsac sub-

strati ukavSirdeba.

aqtiuri transporti _ membranaSi koncentraciuli gradientis sawinaaRmdego mimar-

TulebiT qimiuri nivTierebebis gadaadgileba, romelic energiis xarjviT mimdinareobs.

aminomJava _ organuli nivTiereba, romelic Seicavs amino da kar-

boqsilis jgufs. cilis monomeri.

antikodoni _ transportuli rnm-is ubani, romelic informaci-

uli rnm-is kodonis komplementarulia.

atf _ adenozintrifosformJava _ organuli 

nivTiereba, romelic Sedgeba azotovani fu-

Zis, naxSirwylisa da fosformJavas naSTisgan. 

Seicavs makrorgul bmebs. warmoadgens ujre-

dis  energiis mTavar wyaros.

H2N       CH     COOH          

R

1

1. antikodoni

adenozini

amf

adf

atf

adenini

riboza

60
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wlis bolos misaRwevi Sedegebi da maTi 
 indikatorebi

erovnuli saswavlo gegmis mixedviT, sabazo safexuris biologiis sagnis swavlebaSi 

gamoiyofa sami mimarTuleba:

• cocxali samyaro _ gulisxmobs biologiis ZiriTadi koncefciebisa da kanonzo

mierebebis gaazrebas; sabunebismetyvelo mecnierebebisaTvis saerTo cnebebze war

modgenebis Camoyalibebas; garemos dacvisa da mdgradi ganviTarebis mniSvnelobis 

mimarT damokidebulebis Camoyalibebas; jansaRi cxov rebis wesisa, misi dacvisa da 

mniSvnelobis gacnobierebas;

• mecnieruli kvleva _ Zieba _ gulisxmobs moswavlis CarTvas martivi eqsperi mentebis, 

cdebis dagegmvasa da ganxorcielebaSi; kvleviTi unarebis (dak virveba,  monacemebis 

gaanalizeba/wardgena, argumentirebuli msjeloba, daskvnebis gamotana) ganviTare

bas;

• mecniereba da teqnologiebi _ gulisxmobs sabunebismetyvelo mecnierebebis gamo

yenebiTi aspeqtebis aRqmas; sabunebismetyvelo mecnierebebisa da teq nologiebis 

miRwevebis gavlenis gacnobierebas sazogadoebasa da garemoze; mniSvnelovani 

samecniero aRmoCenebis Sefasebas; gaazrebas, rom mecnieruli Sexedulebebi da mo

sazrebebi viTardeba da SeiZleba Seicvalos droTa ganmavlobaSi� 

biologiis swavla _ swavleba miznad isaxavs, moswavles:

• gauCndes interesi cocxali samyaros Seswavlis mimarT;

• SeZlos biologiuri kanonzomierebebis gaanalizeba;

• SeZlos organizmsa da garemoSi mimdinare biologiuri procesebis urTi erT

dakavSireba;

• gamoumuSavdes kvleviTi unar _ Cvevebi;

• Camouyalibdes garemos mimarT mzrunveli damokidebuleba;

• gaaanalizos janmrTelobisa da jansaRi cxovrebis wesis mniSvneloba;

• SesZinos dargobrivi eniT operirebis unari� 
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3� sabunebismetyvelo mecnierebebi saSualo safexurze

a) biologia

Sesavali

kursi gankuTvnilia saSualo safexuris moswavleebisTvis� mis farglebSi farTovdeba 

da Rrmavdeba sabazo safexurze biologiaSi SeZenili codna� 

standartSi Sedegebisa da samizne cnebebis saxiT gansazRvrulia grZelvadiani miznebi�

Sinaarsi aRiwereba Temebis (qveTemebis), sakiTxebisa da qvecnebebis saxiT� erovnuli 

saswavlo gegma gansazRvravs savaldebulo Temebs� Temebis Sesabamis sakiTxebs ki skolebi 

Tavad irCeven�

TiToeul Temas axlavs Sedegebis miRwevis indikatorebi� isini gansazRvravs, Tu ra 

unda Sefasdes swavlaswavlebis procesSi� indikatorebi dajgufebulia samizne cnebebis 

mixedviT� 

safexuris Sedegebi

saSualo safexurze standartSi gaweril TiToeul Sedegs win uZRvis indeqsi, romelic 

miuTiTebs sagans, swavlebis etapsa da standartis Sedegis nomers; mag�, biol�saS�1�:

„biol.“  – miuTiTebs sagans „biologia’’;

„saS.“ – miuTiTebs saSualo safexurs;

„1“  – miuTiTebs standartis Sedegis nomers�

biologiis standartis  Sedegebi saSualo safexurze

Sedegebis 

indeqsebi
moswavlem unda SeZlos: samizne cnebebi

biol.saS.1.

mecnierebis miRwevebisa da kvleviTi unarCvevebis gamoy

enebiT cocxali sistemis struqturisa da funqciis aRwera  

SedarebiTi daxasiaTebisaTvis�

struqtura, 

funqcia 

(biol.saS.1.2,3,4,5)

 

sasicocxlo Tviseba 

(biol.saS.1.2,3,4,5)

biomravalfe rov-

neba 

(biol.saS.1.2,3,4,5) 

janmrTeloba da 

daavadeba 

(biol.saS.1.2,3,5)

biol.saS.2.

mecnierebis miRwevebisa da kvleviTi unarCvevebis gamo

yenebiT sicocxlis organizaciis sxvadasxva donis cocxali 

sistemis Tvisebebis aRwera SedarebiTi daxasiaTebisaTvis�

biol.saS.3.

mecnierebis miRwevebisa da kvleviTi unarCvevebis gamo

yenebiT cocxal sistemebSi energis gardaqmnisa da nivTie

rebebis mimocvlis aRwera maT Soris mizezSedegobrivi kav

Sirebis dasadgenad�

biol.saS.4.

mecnierebis miRwevebisa da kvleviTi unarCvevebis gamoy

enebiT biomravalferovnebis warmoqmnis kanonzomierebebis 

axsna, garemos dacvis kuTxiT misi SenarCunebis mniSvnelobis 

gasaanalizeblad�

biol.saS.5.

mecnierebis miRwevebisa da kvleviTi unarCvevebis gamo

yenebiT adamianis janmrTelobaze garemo faqtorebis zemo

qmedebis Seswavla jansaRi cxovrebis wesis mniSvnelobis 

gasaazreblad�
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saswavlo Temebi

rekomendebulia, swavlaswavlebis procesSi skolebma daicvan Temebis zemoT SemoTava

zebuli Tanmimdevroba (rekomendebulia erT semestrSi erTi Temis swavleba)�

X klasi

X klasi

ujredis biologia

ujredis gamravleba

XI klasi

genetika

evolucia

XII klasi

ekologia

virusidan adamianamde

Tema: ujredis gamravleba

Temis farglebSi ganixileba: 

ujredis ZiriTadi organoidebi (plazmuri membrana, birTvi, ribosoma, endoplazmu

ri bade, goljis kompleqsi, lizosoma,  mitoqondria, qloroplasti); ujredis qimiuri 

nivTierebebi (wyali da mineraluri marilebi, biopolimerebi); ujreduli metabolizmi 

(ujreduli sunTqva, fotosinTezi, matriculi sinTezis reaqciebi)�

Temis farglebSi Sedegebis miRwevis indikatorebi - moswavlem unda SeZlos:

struqtura da funqcia

• ujredis  ZiriTadi komponentebis struqturisa da funqciis Sesabamisobaze msje

loba;

• ujredis SemadgenlobaSi Semavali qimiuri nivTierebebis mniSvnelobis dasabuTe

ba da maT Soris msgavsebagansxvavebaze msjeloba;

• ujredis biologiasTan dakavSirebuli cnobili eqsperimentebis magaliTebis 

ganxilva/gaanalizeba�

biomravalferovneba

• ujredebis/qsovilebis (mcenareuli, cxoveluri) mravalferovnebaze msjeloba�

sasicocxlo Tvisebebi

• ujredis sasicocxlo Tvisebebis (mag�, endocitozi, egzocitozi, ujreduli 

sunTqva, fotosinTezi, gamravleba) aRwera da plazmuri membranis TvisebebTan 

dakavSirebul kvlevebze msjeloba�

janmrTeloba da daavadeba

• ujredis metabolizmze mavne nivTierebebis (nikotini, alkoholi da sxv�) moqmede

baze msjeloba�
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Tema: ujredis gamravleba

Temis farglebSi ganixileba: 

ujreduli cikli (interfaza, mitozi) meiozi;  ujredebis diferencireba, Rerovani 

ujredebi da maTi praqtikuli gamoyeneba; memkvidruli informaciis organizeba pro

kariotebsa da eukariotebSi; memkvidruli informaciis gadacemis gzebi prokariotebSi 

(transduqcia, transformacia, koniugacia); memkvidruli informaciis realizeba ujre

debSi� 

Temis farglebSi Sedegebis miRwevis indikatorebi - moswavlem unda SeZlos:

struqtura da funqcia

• ujredul gamravlebasTan dakavSirebuli struqturebis dakavSireba maT fun

qciebTan;

• memkvidruli informaciiis  organizebis daxasiaTeba prokariotebsa da eukario

tebSi;

• prokariotebsa da eukariotebSi memkvidruli informaciis gadacemis gzebis 

(transduqcia, transformacia, koniugacia) aRwera�

biomravalferovneba

• ujredebSi memkvidruli informaciis realizebis (transkripcia, translacia) aR

wera da dakavSireba biomravalferovnebasTan�

sasicocxlo Tvisebebi

• ujredis gamravlebis mniSvnelobis dasabuTeba da sxva sasicocxlo TvisebebTan 

dakavSireba;

• ujredis gamravlebisas (mitozi, meiozi) Svileul ujredebSi qromosomebis ganawi

lebis kanonzomierebebis axsna� 

janmrTeloba da daavadeba

• Rerovani ujredebiT sxvadasxva daavadebis gankurnebis mniSvnelobaze msjeloba�
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Tema: genetika

Temis farglebSi ganixileba: 

memkvidruli informacia (memkvidruli informaciis organizeba prokariotebsa da eu

kariotebSi);  memkvidruli informaciis realizeba ujredebSi (transkripcia, transla

cia; mendeliseuli damemkvidreba (mono, dihibriduli Sejvareba, alelur genTa urTi

erTqmedeba); SeWiduli damemkvidreba; sqesis genetika; adamianis genetika (kariotipi, 

sagvartomo nusxa, genetikuri daavadebebi); cvalebadoba da cvalebadobis formebi; Ta

namedrove teqnologiebi genetikaSi, maTi gamoyenebis eTikuri mxare�

 

Temis farglebSi Sedegebis miRwevis indikatorebi - moswavlem unda SeZlos:

struqtura da funqcia

• memkvidruli informaciis organizebis daxasiaTeba prokariotebsa da eukari

otebSi;

• genetikasTan dakavSirebuli cnobili eqsperimentebis magaliTebis ganxilva/gaana

lizeba�

sasicocxlo Tvisebebi

• prokariotebsa da eukariotebSi memkvidruli informaciis gadacemis gzebze 

(transduqcia, transformacia, koniugacia) msjeloba;

• ujredebSi memkvidruli informaciis realizebis  (transkripcia, translacia) aR

wera�

biomravalferovneba

• mendeliseuli memkvidreobis (mono da dihibriduli Sejvarebis), alelur gen

Ta urTierTqmedebis kanonzomierebebze msjeloba, misi dakavSireba biomraval

ferovnebis warmoqmnasTan;

• SeWiduli memkvidreobisa da sqesis genetikis  meqanizmebis kvlevebis gaanalizeba, 

dakavSireba organizmTa mravalferovnebasTan;

• cvalebadobis formebis daxasiaTeba da cvalebadobis mniSvnelobis dasabuTeba 

biomravalferovnebisTvis�

janmrTeloba da daavadeba

• adamianis genetikis (adamianis kariotipi, sagvartomo nusxa, genetikuri daavade

bebi) dakavSireba janmrTelobis SenarCunebasTan da prevenciul RonisZiebebze 

msjeloba;

• genetikaSi Tanamedrove teqnologiebis rolsa da maTi gamoyenebis eTikur mxa

reze msjeloba�

XI klasi
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Tema: evolucia

Temis farglebSi ganixileba: 

organuli samyaros klasifikacia; evoluciis mamoZravebeli faqtorebi; populacia, 

rogorc evoluciis erTeuli; mikroevoluciis Sedegebi (Seguebuloba, Seguebulobis 

formebi, saxeobaTwarmoqmna); bunebrivi gadarCevis formebi (mastabilizebeli, mamoZ

ravebeli, dizruptuli, sqesobrivi); evoluciis damamtkicebeli sabuTebi (paleonto

logia, SedarebiTi anatomia)�

Temis farglebSi Sedegebis miRwevis indikatorebi - moswavlem unda SeZlos:

struqtura da funqcia

• saxeobis daxasiaTeba da mis kriteriumebze msjeloba;

• populaciaze, rogorc evoluciis erTeulze msjeloba;

• evoluciis damamtkicebel sabuTebze (paleontologia, SedarebiTi anatomia) 

msje loba;

sasicocxlo Tvisebebi

• bunebrivi gadarCevis  winapirobebis (gamravlebis intensivoba, genetikuri nair

gvaroba,  arsebobisaTvis brZola)  dasabuTeba;

biomravalferovneba

• mikroevoluciis Sedegebis (mg�, saxeobaTwarmoqmna) dasabuTeba;

• evoluciis mamoZravebeli faqtorebis (bunebrivi gadarCeva, mutaciuri procesi) 

Sesaxeb msjeloba;

• bunebrivi gadarCevis formebis (mastabilizebeli, mamoZravebeli) daxasiaTeba;

• evoluciis ZiriTad kanonzomierebebze (mag�, divergencia, konvergencia) msjelo

ba;

janmrTeloba da daavadeba

• infeqciuri daavadebebis gamomwvevebis evoluciaze msjeloba;

• evoluciis mimdinareobaze Tanamedrove teqnologiebisa da medicinis ganviTare

bis gavlenaze msjeloba� 
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Tema: ekologia

Temis farglebSi ganixileba:  

ekosistemebis mdgradoba; energiisa da nivTierebebis gadacema ekosistemaSi (ekolo

giuri piramidebi); biogeoqimiuri cikli (naxSirbadis, Jangbadis, azotis ciklis magali

Tze); ekologiuri problemebi da garemos dacvis mniSvneloba;

biomravalferovnebis warmoqmnisa da SenarCunebis ekologiuri safuZveli; orga

nizmTa mravalferovnebis mniSvneloba (saqarTvelos biomravalferovneba, biomraval

ferovnebis dacva);

Temis farglebSi Sedegebis miRwevis indikatorebi - moswavlem unda SeZlos:

struqtura da funqcia

• ekosistemis komponentebis daxasiaTeba da Tanasazogadoebis wevrebis rolis 

(producenti, konsumenti, reducenti) mixedviT;

• ekosistemebis mdgradobis SenarCunebis mniSvnelobis dasabuTeba; 

• ekologiis sakiTxebTan dakavSirebuli cnobili eqsperimentebis magaliTebis ganx

ilva/gaanalizeba�

sasicocxlo Tvisebebi

• kvebiT jaWvebSi  energiisa da nivTierebebis gadacemis (ekologiuri piramidebi) 

aRwera;

• biogeoqimiuri ciklis (mag�, naxSirbadis, azotis cikli) mniSvnelobaze msjeloba; 

• sxvadasxva saxeobis populaciebs Soris urTierTqmedebis (konkurencia, simbiozi 

da sxv�) Sesaxeb msjeloba;

• ekosistemis Tvisebebis (mag�, TviTregulacia, mdgradoba) mniSvnelobis dasabuTe

ba�

biomravalferovneba

• biomravalferovnebis Seqmnisa da SenarCunebis ekologiuri kanonzomierebebis 

mniSvnelobis dasabuTeba;

• saqarTvelos biomravalferovnebis  dacvis mniSvnelobaze msjeloba�

janmrTeloba da daavadeba

• ekologiuri problemebis gadaWris gzebsa da garemos dacvis mniSvnelobaze 

 msjeloba;

• adamianis janmrTelobaze dabinZurebuli garemos gavlenisa da warmoqmnili daa

vadebebis gaanalizeba�

XII klasi
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Tema: virusidan adamianamde

Temis farglebSi ganixileba: 

organizmTa sxvadasxva jgufis SedarebiTi daxasiaTeba sasicocxlo Tvisebebis mixed

viT, magaliTad, homeostazi (kontroli sxeulis temperaturaze, eqskrecia: metabo

lizmis mavne produqtebis gamoyofa, osmoregulacia); koordinacia da pasuxi gaRiz

ianebaze (SegrZnebis organo, endokrinuli sistema; mcenareebis pasuxi gaRizianebaze); 

aerobuli da anaerobuli sunTqva; nivTierebaTa transporti (nivTierebaTa transporti 

mcenareebSi, cxovelebsa da adamianis organizmSi); moZraoba (ConCxis saxeebi, kunTebis 

SekumSva, moZraoba haerSi,  wyalSi; mcenareebis moZraoba); gamravleba (gamravlebis sax

eebi mcenareebsa da cxovelebSi); infeqciuri daavadebebi; jansaRi cxovrebis wesis dar

RvevebTan dakavSirebuli daavadebebi� 

Temis farglebSi Sedegebis miRwevis indikatorebi - moswavlem unda SeZlos:

struqtura da funqcia

• sxvadasxva sistematikuri jgufis (samefo da klasis) tipuri warmomadgenlis age

bulebis da funqciebis aRwera da maT Soris arsebuli gansxvavebebis axsna;

• sxvadasxva organizmis (maT Soris, adamianis) morfologiuri da fiziologiuri

Seguebulobebis Sesaxeb msjeloba�

sasicocxlo Tviseba

• sxvadasxva sistematikuri jgufis (samefo da klasis) tipuri warmomadgenlis sa

sicocxlo Tvisebebis SedarebiTi daxasiaTeba da maTSi mimdinare energiisa da

nivTierebebis gardaqmnebze argumentirebuli msjeloba;

• garemos cvlad pirobebSi adamianis organoTa sxvadasxva sistemis Sinagani gare

mos (wylis,  temperaturuli) mudmivobis mniSvnelobaze msjeloba�

biomravalferovneba

• sxvadasxva sistematikuri jgufis mravalferovnebis SenarCunebis mniSvnelobis

dasabuTeba�

janmrTeloba da daavadeba

• mikroorganizmebis, sokoebis, mcenareebis, cxovelebis (mag�, paraziti Wiebis) mier

gamowveul daavadebebze msjeloba;

• adamianisTvis zogierT organizmTan (alergenebi, Sxamiani organizmebi) urTier

Tobis riskebze msjeloba;

• imunuri sistemis daxasiaTeba da mis darRvevebze (alergiuli daavadebebi, auto

imunuri daavadebebi, jansaRi cxovrebis darRvevebi) msjeloba�
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meTodikuri orientirebi

standartis am nawilSi gansazRvrulia, Tu ra principebis safuZvelze unda 
warimarTos swavlaswavlebis procesi� aseve, mocemulia mokle instruqciebi imis 
Sesaxeb, Tu rogor unda daigegmos konkretuli saswavlo erTeulis – Temis swav
laswavleba�

sagnis swavlaswavleba unda warimarTos Semdegi principebis dacviT: 

a) swavlaswavleba xels unda uwyobdes moswavleTa Sinagani Zalebis gaaqtiurebas�

b) swavlaswavleba xels unda uwyobdes codnis etapobrivad konstruirebas win
are codnaze dafuZnebiT�

g) swavlaswavleba xels unda uwyobdes codnaTa urTierTdakavSirebas da orga
nizebas�

d) swavlaswavleba unda uzrunvelyofdes swavlis strategiebis dauflebas (swav
lis swavlas)�

e) swavlaswavleba unda moicavdes codnis samive kategorias: deklaratiuls,
procedurulsa da pirobiseuls�

sagnobrivi Sedegebis garda, erovnuli saswavlo gegmis miznebidan swavlaswav
lebisa da Sefasebis samizned aseve unda iqces Semdegi gamWoli unarebi da Rire
bulebebi:

SemoqmedebiTi az

rovneba

• Canafiqris SemoqmedebiTad ganxorcieleba;

• originaluri ideebis gamovlena da xorcSesxma; axlis Seqmna;

• dasmuli problemebis gadasaWrelad  arastandartuli gze

bis moZieba;

• swrafva garemos gardaqmnagaumjobesebisken;

• gamowvevebis miReba, saskolo saqmianobebSi gabeduli nabi

jebis gadadgma�

TanamSromloba

• samuSaos Tanabrad ganawileba da Sesruleba jgufuri/gun

duri muSaobis dros;

• mzaoba jgufSi/gundSi  sxvadasxva funqciis Sesasruleblad;

• gansxvavebuli ideebis, Sexedulebebis konstruqciulad ganx

ilva;

• resursebis, mosazrebebis, codnis gaziareba  problemaTa

erToblivad gadaWris,   gadawyvetilebaTa  erToblivad

miRebis mizniT�

mewarmeoba, inicia

tivebis gamovlena 

da saqmed qceva

• swavlaswavlebis procesSi interesisa da cnobismoyvareobis

gamovlena;

• axali ideebis, midgomebis, SesaZleblobebis Zieba da maTi

ganxorcieleba swavlis gaumjobesebis mizniT;

• mzaoba gamowvevebis misaRebad, gabeduli nabijebis gadasadg

melad�

drosa da sivrceSi 

orientireba

• Tanamedrove realobis sivrcesa da droSi gaazreba da in

terpretireba;

• multiperspeqtiuli xedva droiTi da sivrculi faqtorebis

gaTvaliswinebiT�
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swavlis swavla,

damoukideblad 

saqmianoba

• aqtivobis/davalebis Rirebulebis gansazRvra  moswav

lem unda dainaxos, ras SesZens aqtivobis Sesruleba, ra 

pirovnul Tu socialur sargebels moutans mas;

• aqtivobis/davalebis dagegmva  moTxovnaTa gaazreba da 

mis Sesasruleblad saWiro codnis gansazRvra; davalebis/

aqtivobis mTavari miznis gansazRvra; samuSaos warmatebiT 

Sesrulebis kriteriumebis dadgena; gansaxorcielebeli 

samuSaos etapebis gamokveTa; imis ganWvreta, Tu ra gauad

vildeba, ra gauZneldeba, raSi dasWirdeba daxmareba; strat

egiebis mizanSewonilad SerCeva samuSaos TiToeuli etapi

saTvis;

• swavlis procesis monitoringi  dafiqreba swavlis pro

cesze, im pirobebisa da faqtorebis amocnoba, romlebic 

xels uwyobs an aferxebs winsvlas, saTanado zomebis miRe

ba winsvlis xelSesawyobad; TviTSefaseba Zlieri da susti 

mxarebis dasadgenad, susti mxareebis gasaZliereblad gzebis 

dasaxva;

• socioemociuri marTva  nerviulobis minimumamde dayvana, 

saWiroebis SemTxvevaSi, daxmarebis Txovna, sakuTar TavSi 

siZneleTa gadalaxvis resursebis povna; Secdomebis mimarT 

pozitiuri damokidebulebis Camoyalibeba da winsvlisaTvis 

gamoyeneba;

• calkeuli saqmianobisTvis gamoyofili drois efeqtianad 

gamoyeneba�

pasuxismgebloba

• saskolo saqmianobebSi (saskolo cxovrebaSi) nakisri val

debulebis Sesruleba;

• samuSaos dadgenil vadebSi dasruleba da Cabareba;

• sakuTari qcevis marTva, sakuTar qcevebze  pasuxismgeblobis 

aReba�

informaciuli da 

sakomunikacio te

qnologiebis gamoy

eneba

• eleqtronuli cxrilebis gamoyeneba monacemTa organize

bawarmodgenis, maTi damuSavebisa da analizis mizniT;  

• sabunebismetyvelo Sinaarsis dinamikuri, virtualuri simu

laciebis  miznobrivad gamoyeneba; 

• kvleviTi samuSaoebis oqmebisa da angariSebis Seqmna teqstur 

redaqtorebSi;

• cifruli formatis prezentaciebis momzadeba  sxvadasxva 

multimediuri elementis (teqsti, gamosaxuleba, audio, 

 video, animacia) gamoyenebiT;

• qseluri Zieba�

wigniereba

• zepiri da weriTi metyvelebis gziT informaciis miRebis, 

damuSavebis, gaazrebis, sistemaSi moyvanis, gaanalizebain

terpretirebisa da wardgenagaziarebis unari�
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danarTi 2.      

 makrocnebebi

miznebis ierarqiaze msjelobisas unda iyos gaTvaliswinebuli ramdenime dokumenti:

a) saerTaSoriso dokumentebi (maT Soris  „evrokomisiis zogadi kompetenciebis CarCo“, 

„demokratiuli kompetenciebis CarCo“ da sxva, romlebic gansazRvraven, Tu ra kompeten

ciebiT unda iyos  aRWurvili adamiani Tanamedrove samyaroSi sacxovreblad);

b) zogadi ganaTlebis erovnuli miznebi (gansazRvravs, Tu rogori moqalaqis aRzrdas 

unda Seuwyos xeli saqarTvelos ganaTlebis sistemam);

zemoaRniSnul dokumentebSi warmodgenili mravalferovani miznobrivi orientirebis 

pedagogikur instrumentad qcevaSi gvexmareba samizne cnebebi da maTTan dakavSirebuli 

mkvidri warmodgenebi� mesame Taobis, 2018 – 2024 wlebis, erovnuli saswavlo gegmis dan

ergvis procesi efuZneba cnebebis pedagogikas� kerZod, aq grZelvadiani saswavlo miznebi 

samizne cnebebisa da maTTan dakavSirebuli mkvidri warmodgenebis saxiTaa gansazRvruli�

imave mizans (miznobrivi orientirebis pedagogikur instrumentad qceva) emsaxureba 

proeqt „axalis skolis modelSi~ mikro da makro cnebebis gamoyofa� ras niSnavs mikro da 

makro cnebebi da ra urTierTmimarTebaa maT Soris?

mikrocnebebi igivea, rac samizne cnebebi, romlebic erovnul saswavlo gegmaSi Ti

Toeuli sagnisTvis aris gansazRvruli� 

makrocnebebis saxiT ki gansazRvrulia cnebebi, romelTa dauflebac aucilebeli wina

pirobaa zogadi kompetenciebis/erovnuli saswavlo gegmiT gansazRvruli zogadi unare

bisa da Rirebulebebis gansaviTareblad�

cxrili 1�

mikrocneba makrocneba

warmoadgens grZelvadian mizans sagnob

rivi mimarTulebis masStabiT

warmoadgens grZelvadian mizans mTli

anad erovnuli saswavlo gegmis masStabiT

dakavSirebulia romelime sagnobriv mimar

TulebasTn
zesagnobrivia

aqcentirebulad muSavdeba romelime erTi 

sagnis / sagnobrivi jgufis farglebSi

SeiZleba damuSavdes nebismieri sagnis / 

sagnobrivi jgufis farglebSi

SeiZleba damuSavdes damoukideblad
muSavdeba aucileblad romelime sagno

briv cnebasTan erTad

funqciurad uTanabrdeba sagnobriv sas

wavlo Sedegs

funqciurad uTanabrdeba erovnuli sas

wavlo gegmis misiasa da miznebs�
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rogorc cxrili 1  dan Cans, mikro da makro cnebebs Soris ierarqiuli kavSiri ar

sebobs, Tumca swavlaswavlebis procesSi isini ar ganixileba or erTmaneTisgan damou

kidebel miznobriv orientirad� realur saswavlo viTarebaSi pirveli (mikro cnebebi) 

meoris (makrocnebebis) miRwevis saSualebasa da winapirobas warmoadgens� saqme isaa, rom 

sagnobrivi (mikro) samizne cnebebis flobis donis Sesamowmeblad solo taqsonomiaze da

fuZnebuli Sefasebis rubrika gamoiyeneba�

sagnobrivi mimarTuleba:

samizne cneba da masTan dakavSirebuli mkvidri warmodgenebi:

sagnobrivi sakiTxi:

kompleqsuri davalebis piroba:

solo taqsonomiis done
Sefasebis kriteriumi

moswavlem:

abstraqtuli done 

moswavles siRrmiseulad aqvs gaazrebuli sakiTxis arsi / 

arsobrivi maxasiaTeblebi, rac mas am codnis ganzogadebisa  

da misi dekonteqstualizebis saSualebas aZlevs� ukav

Sirebs gansaxilvel sakiTxs pirad gamocdilebas�

mimarTebiTi done

moswavles esmis gansaxilveli sakiTxis arsi; xedavs 

urTierTmimarTebebs sakiTxTan dakavSirebul arsebiT 

struqturul erTeulebs Soris�

multistruqturuli done 

moswavles  aqvs mxolod ramdenime, erTmaneTTan daukav

Sirebeli, usistemo asociacia/warmodgena gansaxilvel 

sakiTxTan dakavSirebiT�

unistruqturuli done 

moswavles  aqvs mxolod erTi arastruqturirebuli aso

ciacia/warmodgena gansaxilvel sakiTxTan dakavSirebiT�

pre-struqturuli done

moswavles sakiTxTan dakavSirebiT ar aqvs relevanturi 

informacia� 

Tuki taqsonomiis meore, mesame da meoTxe sagnobrivi mimarTulebis farglebSi moi

azrebs transfers, mexuTe (abstraqtul doneze) moswavle axdens Seswavlili masalis de

konteqstualizebasa da sakuTar pirad gamocdilebasTan dakavSirebas� gogoebsa da biWebs 

gansxvavebuli gamocdilebebi aqvT umetes SemTxvevaSi� amitom davalebis pirobis Sedgenis 

dros am sakiTxis gaTaliswineba umniSvnelovanesia� realur pedagogikaSi swored am (anu 

mexuTe donis) transferis ganxorcielebaa imis indikatori, rom moswavle makro cnebebs 

/ zogad kompetenciebs daeufla� multistruqturuli da mimarTebiTi (mesa me da meoTxe) 

done ki imave mimarTulebiT progresis dasanaxad SeiZleba gamodges�
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„zogadi ganaTlebis erovnuli miznebis“ misaRwevad 2018 – 2023 wlebis erovnul sas

wavlo gegmaSi Camoyalibebulia swavlaswavlebis misia da miznebi� erovnuli saswalo ge

gmis danergvis instrumentebSi ki es miznebi gardaqmnilia makrocnebebad /anu  pedagogi

kuri bunebis mqone grZelvadian miznobriv orientirebad� aq makrocnebebi dajgufebulia 

evrosabWos mier 2018 wels SemuSavebuli rekomendaciebis mixedviT (key competences for 
lifelong learning),  sadac 8 kompetencia gamoiyofa:

1� Literacy competence _ wigniereba;

2� Multilingual competence _ multilingvuri kompetencia;

3� Mathematical competence and competence in science, technology and engineering _ maTem

atikuri wigniereba;

4� Digital competence _ cifruli wigniereba;

5� Personal, social and learning to learn competence _ personaluri, socialuri da swavlis 

swavlis kompetencia;

6� Citizenship competence _ moqalaqeobrivi kompetencia;

7� Entrepreneurship competence _ samewarmeo kompetencia;

8� Cultural awareness and expression competence _ kulturuli mravalferovneba da ga

moxatvis Tavisufleba�

qvemoT mocemulia cxrili, romelSic CamoTvlilia am mimarTulebebTan dakavSirebuli 

makrocnebebi da am cnebebTan dakavSirebuli mkvidri warmodgenebi� aqvea mocemuli  Se

fasebis kriteriumebi TiToeul cnebasTan mimarTebiT moswavlis winsvlis Sesamowmeblad� 

rogor unda gamoiyenos praqtikaSi maswavlebelma makrocnebebTan dakavSirebuli Se

fasebis kriteriumebi?  erovnuli saswavlo gegmis danergvis procesSi Sualeduri sas

wavlo miznis rols kompleqsuri davaleba asrulebs� kompleqsuri davalebis pirobaSi, 

rogorc wesi, CaSenebulia Sefasebis kriteriumebi, romlebic romelime samizne cnebis 

(anu mikrocnebis) mkvidr warmodgenebTanaa dakavSirebuli� maswavlebelma, qvemoT moce

muli siidan unda SearCios erTi an ramdenime kriteriumi da is unda gamoiyenos kompleq

suri davalebis saSualebiT makrocnebis / romelime zogadi kompetenciebis mimarTulebiT 

moswavlis progresis aRsawerad / Sesamowmeblad / ganmaviTarebeli Sefasebis komentaris 

Camosayalibeblad� 

Teoriulad SesaZloa nebismieri makrocneba nebismieri sagnis samizne cnebis saSualebiT 

gaaqtiurdes, Tumca es arapraqtikulia� realur viTarebaSi skola iRebs gada wyvetilebas 

romeli sagani romel safexurze romel makrocnebaze/zogad kompetenciaze muSaobisTvis 

gamoiyenos� 
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1� wigniereba _ Literacy competence 

makrocneba da masTan dakavSirebuli mkvidri warmodgenebi

moswavlem unda gaacnobieros rom:

kriteriumebi kompleqsuri 

davalebisTvis

naSromSi/naSromis prezen

taciisas naTlad warmoaCine:

gageba

• teqstis mosmenawakiTxva mexmareba sakuTari Tavis, sxva adami

anebis, samyaros ukeT gagebaSi, leqsikuri maragis gamdidrebaSi;  

• kiTxva/mosmena aris procesi, romelsac aqvs ramdenime  etapi;

• calkeuli etapisTvis SemiZlia SevarCio da gamoviyeno konkret

uli xerxebi,  romlebic damexmareba teqstis gagebaSi, azris ga

motanaSi, miRwevebis gaumjobesebaSi�

• riT da rogor gamdidrda 

misi gamocdileba kompleq

suri davalebis Sesrulebi

sTvis saWiro teqstis 

wakiTxvis wyalobiT;

• ra xerxebi gamoiyena komple

qsuri davalebis Sesrulebi

sTvis saWiro teqstis 

gasagebad�

interpretireba

• interpretireba gulisxmobs:

• teqstSi mocemuli informaciisa da piradi  codnagamocdilebis 

dakavSirebas:

• teqstis mniSvnelobis axsnas;

• axali ideebis  SemuSavebas;

• teqstis axali kuTxiT, gansxvavebuli formiT wardgenas�

• cxovrebiseuli  

 gamocdileba, romelsac 

teqsti daukavSi ra (gogoeb

sa da biWebs gansxvavebuli 

gamocdileba aqvT)�

Txroba

• Txrobisas movlenebi unda gadmovce  Tanamimdevrulad; 

• ambavs aqvs dasawyisi, Sua nawili da dasasruli;

• ambavi unda gavamdidro sxvadasxva detaliT;

• msmenelze/mkiTxvelze STabeWdilebis mosaxdenad, maT dasainter

eseblad SemiZlia gamoviyeno xatovani ena�

• ra niuansebi gaiTvaliswina 

kompleqsuri dava lebis Se

degebis prezentaciisas�

aRwera

• Seswavlis obieqts unda davakvirde  da davadgino, ra niSanTvise

bebis/  kriteriumebis mixedviT davaxasiaTeb mas;

• aRwerisas yuradReba unda gavamaxvilo saganTa niSanTvisebebze�

• arsobrivi niuanesebi, rom

lebze dayrdnobiTac Seswav

lis obieqts aRwerda�

Sedareba

• Seswavlis obieqtebs unda davakvirde  da davadgino, ra ni

SanTvisebebis/ kriteriumebis mixedviT Sevadareb maT erTmaneTs;

• Sedarebisas unda gamovkveTo msgavsebebi da gansxvavebebi da 

davazusto, konkretulad, raSi gamoixateba Sedarebis obieqtebis 

msgavseba an gansxvaveba� 

• ra niSniT SeiZleba Seswav

lis obieqtis Sedareba sxva 

obieqtebTan�

azris gamoxatva dasabuTeba

• dasabuTebuli azris gamosaxatavad unda: 

• gamovTqva Cemi mosazreba;

• avxsna, ratom vfiqrob ase;

• moviyvano mosazrebis damadasturebeli konkretuli maga liT(eb)i�

• argumentebi, romlebiTac 

sakuTar mosazrebebs daasa

buTebs�
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makrocneba da masTan davSirebuli mkvidri warmodgenebi

moswavlem unda gaacnobieros rom:

kriteriumebi kompleqsuri 

davalebisTvis

naSromSi/naSromis prezen

taciisas naTlad warmoaCine:

strategiebi (enobrivi komunikaciisTvis)

• enobrivi komunikaciis (saubarSi sakuTari CarTulobis uzrunve

lyofa, molaparakebebisas sxvebis darwmuneba) marTebulad war

marTvisTvis garkveuli strategia  unda mqondes SemuSavebuli;

• komunikaciisas mTavaria auditoriis floba  sakuTari azris 

dama jereblad gamoTqma da sxvisi naTqvamis marTebulad gageba, 

saubris tonis marTebulad SerCeva, TvaliT kontaqti, sxeulis 

enasa da Jestikulaciaze dakvirveba, erTi da imave mosazrebis 

gansxvavebulad Camoyalibeba, SekiTxvebis dasma, Tavazianobis ga

momxatveli frazebi da sxva xerxebi mexmareba;  

• sxvadasxva situaciaSi sxvadasxva ena da komunikaciis sxvadasxva 

stilia saWiro�

• ra dabrkolebebi Seeqmna 

kompleqsur davalebaze 

muSaobisas da misi prez

entaciis procesSi sxva 

adamianebTan komunikaciisas; 

rogor SeZlo am sirTulee

bis gadalaxva�

interkulturuli garemo 

• gansxvavebul kulturul garemoSi komunikaciis gansxvavebuli xe

rxebis gamoyenebaa saWiro;

• komunikaciis gansxvavebuli normebi da wesebi erTi da imave in

formaciis gansxvavebul aRqmas ganapirobebs;

• enobriv formebSi socialuri urTierTobebis formebia kodire

buli (magaliTad, misalmeba, mimarTvis formebi)�

• gansxvavebuli kulturuli 

garemo, romelTanac Sexeba 

mouxda kompleqsur davale

baze muSaobis procesSi; riT 

gansxvavdeba es garemo misT

vis mSobliuri kulturuli 

garemosgan�

makrocneba da masTan dkavSirebuli mkvidri warmodgenebi

moswavlem unda gaacnobieros rom:

kriteriumebi kompleqsuri 

davalebisTvis

naSromSi/naSromis prezen

taciisas naTlad warmoaCine:

forma

• garesamyaroSi yvelafers sakuTari struqtura aqvs, rac gansaz

Rvravs mis garegnul an Zireul bunebas�

• mis mier Seswavlili obieq

tis forma da struqtura� 

misi msgavseba sxva analogi

ur formebTan�

kavSirebi

• garesamyaroSi arsebuli obieqtebi da ideebi erTmaneTTan 

mWidrod arian dakavSirebuli� 

• rogor ukavSirdeba Ta

vis mier Sesrulebuli 

davalebis idea sxva ideebs�

logika

• msjelobisas gadamwyveti mniSvneloba aqvs daskvnaTa sisworesa da 

Tanmimdevrulobas�

• argumentebi, romelTa 

safuZvelzec kompleqsur 

davalebaze muSaobisas sabo

loo daskvnebamde mivida��

2� multilingvuri kompetencia _ Multilingual competence 

3� maTematikuri wigniereba _ Literacy competence, Mathematical competence and compe-
tence in science, technology and engineering
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modeli/modelireba 

• realuri movlenebis gamoxatva gamosaxulebebis, gantolebis 

an grafikis saSualebiT SeiZleba�

• modelebi (grafiki, gan

toleba, formula), ro

melTa saSualebiTac mis 

mier Seswavlili movlenis 

warmoCena SeiZleba�

raodenoba ( raodenobrivi msjeloba)

• realuri cxovrebiseuli movlenebis aRwera ricxviTi maxasi

aTeblebiT SeiZleba�

• raodenobrivi maxasiaTe

blebi, romlebiTac oper

ireba mouxda kompleqsur 

davalebaze muSaobis 

procesSi�

ganzogadeba

• garesamyaroSi arsebul bevr obieqts/ideas saerTo maxasiaT

eblebi aqvT, rac maTi urTierTakavSirebulad aRwerisa da 

Seswavlis SesaZleblobas iZleva� 

• mis mier Seswavlili obi

erqtis msgavseba arsobrivi 

maxasiaTeblebis mixedviT 

sxva obieqtebTan�

kvleva

• WeSmaritebis dasadgenad raime mocemulobis dawvrilebiT, 

bolomde Seswavlaa saWiro;

• kvlevis dagegmvaganxorcielebisas mniSvnelovania: sakvlevi 

kiTxvis dasma, hipoTezis Camoyalibeba, procedurebisa da 

resursebis gansazRvra, usafrTxoebis dacva,  monacemis Seg

roveba,  organizeba,  analizi, daskvnis Camoyalibeba, model

is Seqmna�

• ra aqtivobebi ganaxorcie

la sakiTxis Seswavlisas 

kvlevis TiToeul etapze 

(martivi SekiTxvebis dasma, 

varaudis gamoTqma/miznis 

formulireba, sakvlevi 

obieqtis Seswavla (obieq

tis procesebis aRwera da 

daxarisxeba, kvlevis Se

degebis prezentaciisTvis 

momzadeba)�

kanonzomiereba

• ricxvebis an obieqtebis wyoba, gansazRvruli mowyobis wess 

eqvemdebareba�

• kanonzomierebebi, rom

lebTanac Sexeba mouxda 

kompleqsur davalebaze 

muSaobis procesSi�

gazomva

• raodenoba, moculoba an raime ganzogadeba Sefasdeba Sesa

bamis erTeulebSi�

• sazomi erTeulebi, ro

melTa gamoyenebac mouxda 

kompleqsur davalebaze 

muSaobis procesSi�
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4�    cifruli wigniereba _ Digital competence 

5�  personaluri, socialuri da swavlis swavlis kompetencia _ Personal, social and learn-
ing to learn competence 

makrocneba da masTan dakavSirebuli mkvidri warmodgenebi

moswavlem unda gaacnobieros rom:

kriteriumebi kompleqsuri 

davalebisTvis

naSromSi/naSromis prezen

taciisas naTlad warmoaCine:

algoriTmi

• Cven garSemo arsebuli realoba pirobiTi niSnebiTa da maTi 

TanmimdevrobiT awyobil  realobas warmoadgens; am algoriT

mis danaxva movlenebisa da procesebis ukeT gaazrebaSi ex

mareba�

• pirobiTi niSnebi, rom

lebsac Sexvda kompleq

sur davalebaze muSaobis 

procesSi;

cifruli resursebi da teqnologiebi

• cifruli teqnologiebi cxovrebiseuli problemebis gadaWra

Si exmareba; maTi gamoyenebiT Tavis winaSe dasmul amocanebs 

ufro iolad asrulebs�

• ra cifruli teqnologie

bi gamoiyena kompleqsur 

davalebaze muSaobisas; 

rogor daexmara es dasaxu

li miznis miRwevaSi�

cifruli moqalaqeoba

• cifrul samyaroSi iseve marTebs eTikis normebis dacva da is

eve ekisreba socialuri pasuxismgebloba, rogorc es realur 

cxovrebaSi xdeba�

• ra cifruli teqnolo

giebi gamoiyena; ramdenad 

zrunavda eTikis normebis 

dacvaze;

makrocneba da masTan dakavSirebuli mkvidri warmodgenebi

moswavlem unda gaacnobieros rom:

kriteriumebi kompleqsuri 

davalebisTvis

naSromSi/naSromis prezen

taciisas naTlad warmoaCine:

TviTrefleqsia (sakuTari Tavis Secnoba da kritikuli gaazreba)

• adamianis motivaciaze, azrovnebasa da Sexedulebebze sxva

dasxva faqtori (moTxovnilebebi, saWiroebebi, miznebi da 

sxva) axdens gavlenas;

• ra faqtorebma Seuwyo/

SeuSala xeli kompleq

sur davalebaze muSaobis 

procesSi�

msoflmxedveloba

• adamianebs erTmaneTisgan gansxvavebuli Rirebulebebi, Sexe

du lebebi da kulturuli identoba aqvT; amis gamo isini 

sxva dasxvagvarad aRiqvamen da ganicdian (grZnoba, emociebi) 

sxvadasxva situacias; crurwmenebi da stereotipebi zemoCa

moTvili faqtorebis gauTvaliswineblobis gamo iqmneba;

• sxva adamianebis msgavsad masac aqvs Tavisi msoflmxedveloba 

/ RirebulebaTa sistema, romelic TandaTanobiT icvleba mis 

pirovnul ganviTarebasTan erTad; 

• pirovnuli ganviTarebisTvis mniSvnelovania sxvadasxva kuT

xiT gaaanalizos sakuTari qmedeba; Seiswavlos rogor aRiqva

men mis saqciels sxva adamianebi�

• riT da ratom Seicvala 

misi  msoflmxedveloba 

kompleqsur davalebaze 

muSaobis procesSi�
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pativiscema

• TiToeuli adamiani Cven garSemo pativiscemas imsaxurebs 

ganurCevlad msoflmxedvelobisa, gansxvavebuli politikuri 

Sexedulebebisa da cxovrebis wesisa�

• riT da rogor gamoxata 

pativiscema gansxvavebuli 

Sexedulebebisa da cxovre

bis wesis mqone adamianebis 

mimarT�

pasuxismgebloba

• TiToeuli adamiani pasuxismgebelia sakuTari SromiTi val

debulebebis droulad Sesrulebaze da garSemo myofi adami

anebis ganawyenebasa Tu maT winaSe mobodiSebaze�

• pasuxismgeblobebi, rom

lebic daekisra kompleq

sur davalebaze muSaobis 

procesSi�

swavlis swavla / swavlis strategiebi (damoukideblad swavlis 

 unar-Cvevebi)

• efeqturi swavlisTvis mniSvnelovania gamoimuSaos xerxebi 

imasTan dakavSirebiT, Tu rogor iswavlos;

• efeqturi swavlisTvis saWiroa yuradReba miaqcios iseT 

faqtorebs, rogorebicaa samizne codnis identificireba, sas

wavlo resursebis SerCeva, codnis gaRrmaveba ukve naswavl 

sakiTxebTan mimarTebiT;

• saswavlo amocanis gansaxorcieleblad mniSvnelovania infor

maciisa da misi wyaros da dazusteba;

• TviTSefaseba, sakuTari naSromis damoukidebeli monitoringi 

Semdegi davalebebis ukeT SesrulebaSi daexmareba;

• ra nabijebi gadadga komp

leqsur davalebaze muSao

bis procesSi gansaxilveli 

sakiTxis Sesaswavlad�

6� samoqalaqo kompetencia _ Citizenship competence 

makrocneba da masTan dakavSirebuli mkvidri warmodgenebi

moswavlem unda gaacnobieros rom:

kriteriumebi kompleqsuri 

davalebisTvis

naSromSi/naSromis prezen

taciisas naTlad warmoaCine:

adamianis Rirsebebi, uflebebi da Tavisuflebebi

• adamianebs aqvT piradi da adamianuri Rirsebebi, uflebebi da 

Tavisuflebebi, romelTa Selaxvac arcerTi mizeziT ar Sei

Zleba�
• iTvaliswinebda Tu ara 

adamianis Rirsebebs / 

uflebebs kompleqsur 

davalebaze muSaobis pro

cesSi; 

demokratiis principebi 

• demokratiis principebiT (samarTlianoba, keTilsindisiere

ba, Tanasworobisa da kanonis uzenaesobis dafaseba) moqmedeba 

adamianis Rirsebebisa da uflebebis dacvaSi exmareba;

• moqalaqeobrivi azrovneba gulisxmobs samarTlianobas, yvela 

moqalaqis kanonis winaSe Tanasworobas, kanonis uzenaesobas, 

gamWvirvaleobas
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7�  mewarmeoba _ Entrepreneurship competence 

makrocneba da masTan dakavSirebuli mkvidri warmodgenebi

moswavlem unda gaacnobieros rom:

kriteriumebi kompleqsuri 

davalebisTvis

naSromSi/naSromis prezen

taciisas naTlad warmoaCine:

idea; iniciativa

• demokratiul sazogadoebaSi iniciativis gamovlena yvelgan 

da yvela sferoSi SeiZleba;

• mewarme mizanswrafuli, Semoqmedi adamiania, romlis saqmiano

basac misTvis da sazogadoebisTvis saWiro sferoebis ganvi

Tareba mosdevs;

• dasaxuli miznis misaRwevad Seupovroba, sakuTar TavSi axa

li SesaZleblobebis aRmoCena, sakuTari Tavis rwmena da 

TviTefeqturobis gancda sWirdeba;

• idea, romlis mxardaW

eraganxorcielebazec 

iyo orientirebuli 

kompleqsuri davaleba; ra 

samsaxuri gauwia am ideis 

xorcSesxmam sazogadoebas;

• ra TvalsazrisiT dasWir

da pirovnuli resursebis 

mobilizeba kompleqsur 

davalebaze muSaobis pro

cesSi; 

resursi

• adamianebs aqvT saWiroebebi, romelTa dakmayofilebis gareSe 

maT ar SeuZliaT arseboba� am saWiroebebis dakmayofilebas 

resursebi sWirdeba;

• saWiro nivTebis dasamzadeblad gamoiyeneba bunebrivi, adami

anuri da kapitaluri resursi;

• adamianebma sakuTari moTxovnilebebi unda daikmayofilon 

imgvarad, rom resursebi momaval Taobebsac SeunarCunon�

• ra resursebi dasWirda 

kompleqsur davalebaze 

muSaobis procesSi; ras 

iTvaliswinebda maTi gam

oyenebis procesSi

Sedegi

• Sedegis misaRebad procesis marTvaa (dagegmva, organizeba, 

koordinireba) saWiro;

• ra gaakeTa kompleqsur 

davalebaze muSaobisas 

imisTvis, rom sasurveli 

Sedegi mieRo�

makrocneba da masTan dakavSirebuli mkvidri warmodgenebi

moswavlem unda gaacnobieros rom:

kriteriumebi kompleqsuri 

davalebisTvis

naSromSi/naSromis prezen

taciisas naTlad warmoaCine:

kulturuli mravalferovneba

• kulturuli mravalferovneba msoflio istoriis monapo

varia;

• adamianis  qcevaze, Sexedulebaze, msoflmxedvelobaze, iden

tobaze, rwmenaze, Rirebulebebze mniSvnelovan zemoqmedebas 

axdens kulturuli garemo / kulturuli kuTvnileba�

• gansxvavebuli tradicie

bi da msoflmxedveloba, 

romlebsac kompleqsur 

davalebaze muSaobis pro

cesSi waawyda; misi damoki

debuleba maT mimarT�

interkulturuli dialogi

• gansxvavebuli kulturis adamianebs sakuTari sazomiT ar 

unda SevxedoT� yuradReba unda mivaqcioT maTi kulturis 

Taviseburebebs�

8�   kulturuli mravalferovneba da gamoxatvis Tavisufleba _ Cultural awareness and 
expression competence
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erovnuli saswavlo gegmis safexurebrivi sagnobrivi standartebi gansazRvravs saval

debulo sagnobriv moTxovnebs (ra unda SeeZlos da ra unda icodes moswavlem)� maTze 

dayrdnobiT igegmeba wliuri programebi, romlebic gviCvenebs standartis moTxovnaTa 

realizebis gzebs� 

wliuri programebi/saskolo kurikulumi unda daigegmos savaldebulo saswavlo Te

mebis saSualebiT� saswavlo Tema wamoadgens funqciur konteqsts, romelic standartis 

nawilebis integrirebulad da urTierTdakavSirebulad swavlebis saSualebas iZleva� Ti

Toeuli Temis farglebSi standartis yvela Sedegi da samizne cneba unda damuSavdes� 

maSasadame, saswavlo Temebis cvliT Seicvleba konteqstebi, magram ar Seicvleba swavlis 

miznebi, romlebic standartis Sedegebisa da samizne cnebebis saxiTaa formulirebuli 

(Sedegi da samizne cneba TavisTavad ar warmoadgens damoukidebel saswavlo erTeuls  

Temas)�

saswavlo Temis agebis principebi

1� saswavlo Tema warmoadgens moswavleTaTvis nacnob, maTi asakobrivi interesebisa 

da gamocdilebis Sesabamis konteqsts, romelic standartis Sedegebis, samizne cnebebis, 

konkretuli qvecnebebisa da sakiTxebis integrirebulad da urTierTdakavSirebulad 

swavlebis saSualebas iZleva� TiToeuli Temis farglebSi, SeZlebisdagvarad, unda da

muSavdes standartis yvela Sedegi da samizne cneba� 

TemasTan dakavSirebuli mkvidri warmodgenebi  gansazRvravs Sesaswavli Temis Car

Coebs; akonkretebs, Tu ra unda icodes moswavlem konkretul TemasTan mimarTebiT (Te

maturi mkvidri warmodgenebi gansxvavdeba samizne cnebebTan dakavSirebuli mkvidri war

modgenebisgan)�  

2. grZelvadiani miznebi

Sedegebi, samizne cnebebi da maTTan dakavSirebuli mkvidri warmodgenebi, safexuris 

sakvanZo SekiTxvebi pasuxs scems SekiTxvas  ra grZelvadiani mizniT vaswavliT moswavles 

Temas� es miznebi ucvlelia sabazo safexuris nebismier TemasTan mimarTebiT�

• standartis Sedegebi  gansazRvravs miznobriv orientirebs da pasuxobs SekiTxvas: ra 

unda SeeZlos saSualo safexuris moswavles sagnis farglebSi? 

• samizne cnebebi  gamomdinareobs standartis Sedegebidan da gansazRvravs im codnas, 

romelsac moswavle sagnis farglebSi unda daeuflos;

• samizne cnebis/cnebebis mkvidri warmodgenebi  TiToeuli cnebisTvis unda ganisazRv

ros mkvidri warmodgenebi, romlebic Semofarglavs cnebis moculobas da daazustebs, 

ra unda hqondes gacnobierebuli moswavles am cnebasTan mimarTebiT safexuris bo

los� mkvidri warmodgenebi zustdeba wliuri programis/saskolo kurikulumis far

glebSi;

wliuri programis/saskolo kurikulumis 
agebis principebi
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• safexuris sakvanZo SekiTxvebi  gamomdinareobs Sedegebidan da samizne cnebebidan da 

gansazRvravs, Tu raze unda dafiqrdes moswavle sagnis Seswavlis procesSi� safexu

ris sakvanZo SekiTxvebi Temis farglebSi ufro konkretul Tematur SekiTxvebad gar

daiqmneba�

3. Sualeduri miznebi

Temis farglebSi Sualeduri miznis rols asrulebs erTmaneTTan mWidrod dakavSire

buli oTxeuli  sakiTxebi/qvecnebebi, sakvanZo SekiTxvebi, aseve kompleqsuri davaleba/

davalebebi da Sefasebis kriteriumi/kriteriumebi� Tematur matricaSi SesaZlebelia ga

moiyos imdeni etapi (Sesabamisi Sualeduri miznebiT), ramdensac saswavlo resursis avto

ri/maswavlebeli CaTvlis saWirod mocemuli saswavlo Temis farglebSi�

sakiTxebis saSualebiT xdeba imis gansazRvra, Tu, konkretulad, ra masalis safuZvel

ze warimarTeba muSaoba Temis farglebSi� qvecnebebsa da sakiTxebze dayrdnobiT ganisaz

Rvreba aseve kompleqsuri davalebis piroba� 

qvecnebebi  wliuri Temebis farglebSi, gamoiyofa sagnobrivi qvecnebebi, romlebic 

uSualod gamomdinareobs Sesabamisi samizne cnebebidan; isini warmoadgenen terminebs, 

romlebiT operirebac moswavles am konkretuli Temis farglebSi/konkretul sakiTxTan 

mimarTebiT mouwevs�

Tematuri sakvanZo SekiTxvebi orientirebulia uSualod Sesabamis samizne cnebaze/

cnebebze (mag�, cnebaze „konteqsti“) da ganisazRvreba SerCeuli qvecnebebis/sakiTxebis 

gaTvaliswinebiT� isini gamokveTs, raze unda dafiqrdes moswavle kompleqsur davalebaze 

muSaobisas� maTi funqciaa:

• moswavlis winare codnis gaaqtiureba, cnobismoyvareobis gaRviveba, provocireba 

axali codnis SesaZenad;

• saswavlo Temis Sedegze orientirebulad swavlaswavlebis uzrunvelyofa;  

• Temis swavlaswavlebis procesSi Sualeduri nabijebis/etapebis gansazRvra� sakvan

Zo SekiTxva warmoadgens maorganizebel elements, romelic saswavlo Temis far

glebSi asrulebs gakveTil(eb)is miznis rols�

kompleqsuri davaleba warmoadgens moswavlis SemecnebiTSemoqmedebiT produqts, 

romlis Sesruleba moiTxovs sxvadasxva codnis integrirebulad gamoyenebas funqciur 

konteqstebSi� kompleqsuri davaleba da masTan mWidrod dakavSirebuli struqturuli 

erTeulebi (sakiTxi, qvecneba, sakvanZo SekiTxva, Sefasebis kriteriumi), calkeuli Temis 

farglebSi, Sualeduri miznis rols asrulebs�

Sefasebis kriteriumebi unda gamomdinareobdes standartis Sedegebidan da aCvenebdes, 

ra unda SeZlos moswavlem konkretuli Temis farglebSi�
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kompleqsuri davalebis damuSavebis etapebi (re-

sursebi, aqtivobebi):

I etapi: kompleqsuri davalebis forma

 rogor unda warmovaCino sakuTari codna 

 Sesaswavl sakiTxTan dakavSirebiT?

aqtivoba 1                                                                                                                                      

resursi: 

aqtivoba 2                                                                                                                             

resursi: 

samizne codnis

(deklaratiuli, 

proceduruli, piro

biseuli) konstruire

baze orientirebuli 

 SekiTxvebi�

II etapi: kompleqsuri davalebis Sinaarsi

nabiji 1. 

aqtivoba 3                                                                                                                                  

resursi:                                                                                                                                          

aqtivoba 4                                                                                                                                   

resursi:

samizne codnis

(deklaratiuli, pro

ceduruli, pirobiseu

li) konstruirebaze 

orientirebuli SekiTx

vebi�

      

grZelvadiani 

mizani:

samizne  cneba da 

masTan dakavSi-

rebuli mkvidri 

warmodgenebi

sakiTxi: 

samizne cneba:

qvecneba: 

sakvanZo SekiTxva Sualeduri 

saswavlo  mizani 

 kompleqsuri 

davalebis 

 piroba

carieli matricis cxrili
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nabiji 2.  

aqtivoba 5                                                                                                                                                

 resursi:

aqtivoba 6                                                                                                                                                

  resursi: 

samizne codnis 

(deklaratiuli, proce

duruli, pirobiseuli) 

konstruirebaze orien

tirebuli SekiTxvebi�

nabiji 3.  

aqtivoba 7                                                                                                                                                

 resursi:

aqtivoba 8                                                                                                                                               

resursi: 

samizne codnis 

(deklaratiuli, proce

duruli, pirobiseuli)

konstruirebaze orien

tirebuli SekiTxvebi,

moswavleebis mxridan kompleqsuri davalebis 

prezentaciis procesSi maswavleblis mier dasmu-

li SekiTxvebi:

• ra iyo SenTvis, yvelaze saintereso, ro

melsac aucileblad gamoiyeneb praqtikaSi/

cxovrebaSi?

• ra dabrkolebebs waawydi, davalebaze muSao

bis procesSi?

• ras gaakeTebdi, sxvagvarad, axla rom iwyeb

de davalebaze muSaobas?

• Seni azriT, riT hgavs da riT gansxvavdeba 

Seni davaleba Tanaklaselebis naSromebi

sgan?
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rogor aigeba saswavlo Tema?

saswavlo Temis asagebad umTavresi orientirebia standartis Sedegebi, samizne cnebebi 

da maTTan dakavSirebuli mkvidri warmodgenebi� Sedegebi da samizne cnebebi standartSi 

savaldebulo saxiTaa gansazRvruli, cnebasTan dakavSirebuli mkvidri warmodgenebi ki 

wliuri programis agebisas TiToeul skolas SeuZlia Tavad gansazRvros� 

skolam aseve Tavad unda daadginos samizne cnebebis flobis doneebi solotaqsonomi

is doneebis mixedviT�

Sualeduri moklevadiani miznis rols Tematur gegmaSi kompleqsuri davaleba da 

masTan mWidrod dakavSirebuli struqturuli erTeulebi sakiTxi, qvecnebebi, sakvanZo 

SekiTxvebi da Sefasebis kriteriumebi asruleben�

Temis farglebSi aseve gamoiyofa Tematuri mkvidri warmodgenebi.  

saswavlo Temis agebis etapebi (nabijebi)

nabiji 1. Tematuri mkvidri warmodgenebis gansazRvra�

nabiji 3. Temis farglebSi/TemaSi warmodgenil TiToeul  sa kiTxTan 

mimarTebiT TiToeuli samizne cnebis Sesabamisi  qvecnebebis 

gansazRvra�

nabiji 5. kompleqsuri davalebis Sesabamisi sakvanZo SekiTxvis dasma 

da Sefasebis kriteriumis SerCeva�

nabiji 2. Temis farglebSi dasamuSavebeli sakiTxebis gansazRvra�

nabiji 4. sagnobrivi sakiTxisa da samizne cnebebis Sesaba misi 

kompleqsuri davalebebis pirobis gansazRvra�

nabiji 6. aqtivobebisa da resursebis SerCeva, romlebic moswavles 

kompleqsuri davalebis SesrulebaSi daexmareba�
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sabunebismetyvelo mecnierebebis swavlebis mniSvnelovani midgomebi

gakveTilebze moswavleebi xSirad svamen „ratom“ kiTxvebs� swavlebis procesi ise unda 

warmarTos, rom am kiTxvebis didi nawili Seicvalos ̀ rogor“ kiTxvebiT� ̀ rogor“ kiTxvebi 

bevrad ufro amZafrebs kvlevis winapirobas, vidre `ratom“ kiTxvebi� gakveTilis dawyebi

sTanave maswavlebelma moswavleebSi unda aRZras interesi sakiTxisa Tu Temis irgvliv, 

gazardos motivacia� mxolod amis Semdeg uCndebaT moswavleebs damatebiTi kiTxvebi, Tu 

„rogor“ da „ratom“ warmoiSva esa Tu is fenomeni� sawyisi SekiTxva SeiZleba modiodes mos

wavlisagan, maswavleblisagan, saxelmZRvanelodan, internetidan an raime sxva wyarodan� 

kiTxvis gansazRvraSi maswavlebeli gadamwyvet rols asrulebs� gansakuTrebiT mniSvnelo

vania maswavleblis roli im SemTxvevaSi, Tu kiTxva moswavleebma unda Camoayalibon� ama 

Tu im TemasTan dakavSirebiT kiTxvebis SerCevis dros maswavlebeli unda daeyrdnos mos

wavleebis winare codnasa da gamocdilebas� maswavlebelma isic unda gaiTvaliswinos, 

rom moswavleebis mier dasmuli kiTxva gamomdinareobs maTive dakvirvebebiT miRebuli 

informaciidan, amdenad, pasuxic maT codnasa da ganviTarebis dones unda Seesabamebodes� 

kvleva moswavleebisaTvis saintereso xdeba maSin, Tu is maTTvis mniSvnelovan da saint

ereso sakiTxs efuZneba, romelsac aqvs kavSiri yoveldRiur cxovrebasTan�

sabunebismetyvelo mecnierebis standartis moTxovnebis misaRwevad aucilebelia, mos

wavle CarTuli iyos kvlevaZiebis procesebSi da hqondes uwyveti praqtika� moswavleebi 

kvlevis arss ver igeben mxolod terminebis, magaliTad, hipoTeza  daswavliT, an sxva

dasxva proceduris, magaliTad, mecnieruli kvlevis etapebis – damaxsovrebiT� moswavle 

TviTon unda iyos CarTuli procesSi; mag�, TviTon gansazRvros kvlevis etapebi, raTa 

ufro Rrmad Caswvdes mis arss� amasTan, kvlevaZiebiTi aqtivobebis mxolod Catareba ar 

kmara� kvlevaZieba da misi Sedegebis gaazreba erTdroulad unda xdebodes�  swavlaswav

lebis axali midgoma moiTxovs moswavleebis CarTvas mecnieruli codnis SefasebaSi� kv

levaSi CarTulma moswavleebma da maswavlebelma unda dasvan Semdegi kiTxvebi:  

• ra xdeba, ra movlena an procesi mimdinareobs?

• movlenis/procesis ra maxasiaTeblebi gvaqvs?

• romeli maxasiaTeblebi ar gvWirdeba?

• ra saxis cvladebi gvaqvs?

• upasuxebs Tu ara miRebuli monacemebi kvlevis mizans?

• ra axsna SeiZleba movuZebnoT am monacemebs?

• riT sjobs erTi romelime axsna danarCenebs?

sabunebismetyvelo mecnierebebis swavlebis procesSi praqtikuli samuSaos gamoyenebas 

fundamenturi roli eniWeba� mniSvnelovania, rom maswavlebelma SeZlos klasSi praqti

kuli samuSaos efeqtiani warmarTva da usafrTxo garemos uzrunvelyofa� praqtikuli 

samuSaos damTavrebis Semdeg ki didi mniSvneloba eniWeba samuSaos Sedegebis ganxilvisa 

da Sejamebis mizniT diskusiis warmarTvas�

miznebis gaTvaliswinebiT, swavlebis dros SeiZleba gamoyenebuli iyos Semdegi saxis 

praqtikuli samuSaoebi:

1. sademonstracio cda – praqtikuli samuSaoebi, romelTa mizania konkretuli mecnieru

li movlenis ilustrireba;
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2. gasavarjiSebeli praqtikuli samuSaoebi – savarjiSoebi, romlebic eqsperimentebis 

Catarebis teqnikas, xelsawyoebis moxmarebis praqtikuli unarCvevebis ganviTarebas 

emsaxureba;

3. kvleva-ZiebiTi praqtikuli samuSaoebi _ maTi mizania, moswavleebma iswavlon kvleva, 

nabijnabij mihyvnen kvlevis ciklis etapebs, gamoiyenon gasavarjiSebeli praqtikuli 

samuSaoebis dros miRebuli codna da unarebi�

 4. problemis gadaWraze orientirebuli praqtikuli samuSaoebi _ gulisxmobs iseT aq

tivobebs, romlebSic moswavleebs realuri obieqtebiT manipulirebis gziT uwevT 

problemis  gadaWra  praqtikuli gamosavlis moZebna� 

swavlis unarebis gasaumjobeseblad mniSvnelovania zrunva metakogniciis unarebis 

ganviTarebaze, risTvisac maswavlebelma periodulad sami tipis aqtivoba unda Caataros� 

es aqtivobebia:

strategiebis modelireba: maswavlebeli moswavleebTan erTad asrulebs dava lebas da 

davalebis Sesrulebisas „xmamaRla fiqrobs“ imaze, Tu rogor Seasrulos davaleba (mag�, 

kargad gavecnoT pirobas da davakvirdeT, ras moiTxovs igi; aqvs Tu ara pirobas Tanxm

lebi masala da misT�);

winmswrebi metakognituri pauza, anu davalebis Sesrulebamde dafiqreba da msjeloba ga-

dasadgmel nabijebze _ mas Semdeg, rac moswavleebi gaecnobian davalebis pirobas, Sevas

rulebinebT metakognituri xasiaTis amgvar aqtivobas: maT jgufTan erTad unda gansazRv

ron is gza, romliTac davalebas Seasruleben, saxeldobr: detalurad aRweron davalebis 

Sesrulebis etapebi (ras Seasruleben ris Semdeg da sxv�), aseve strategiebi, romlebsac 

gamoiyeneben TiToeul etapze� jgufebma unda warmoadginon TavianTi namuSevrebi da ims

jelon SerCeuli gzebisa Tu strategiebis mizanSewonilobaze� 

Semdgomi metakognituri pauza, anu davalebis Sesrulebis Semdeg dafiqreba da msjeloba 

gadadgmul nabijebze  _ mas Semdeg, rac moswavleebi Seasruleben kon kretul davalebas, 

maT unda gaixsenon da aRweron ganvlili gza: ra gaakeTes ris Semdeg? ra xerxebi gamoi

yenes muSaobisas? ra gauWirdaT an ra gauadvildaT? Sesrulebuli moqmedebebis aRweris 

Sedegad moswavleebi gaacnobiereben im faqts, rom miznis misaRwevad arsebobs sxvadasxva 

gza da xerxi, romlebzec davalebis Sesrulebamde unda dafiqrdnen (optimaluri gad

awyvetilebis misaRebad)� meta kognituri pauza moswavleebs ganuviTarebs swavlis unarebs 

da aumaRlebs swavlis qmedunarianobas�

Sefaseba

saklaso Sefaseba unda Seesabamebodes erovnuli saswavlo gegmis pirveli karis me7 

TavSi gansazRvrul Sefasebis principebs,  miznebsa da amocanebs�  

swavlis xarisxis gaumjobesebis xelSesawyobad upiratesoba unda mieniWos ganmavi

Tarebel Sefasebas, romelic afasebs moswavles Tavis winare SedegebTan mimarTebiT, zom

avs individualur winsvlas da, amdenad, aZlevs moswavles codnis etapobrivi konstru

irebis saSualebas� 

mniSvnelovania, moswavle Tavad iyos CarTuli ganmaviTarebel SefasebaSi� swavlis pro

cesis Sefaseba moswavles gamoumuSavebs damoukideblad swavlis unarCvevebs, daexmareba 

swavlis strategiebis aTvisebaSi, saSualebas miscems, gacnobierebulad Seuwyos xeli
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SOLO 1: pre-struqturuli done 

moswavles saerTod ver gauazrebia sakiTxi, iyenebs Seusabamo, ararelevantur infor

macias an/da saerTod acdenilia sakiTxs� 

SOLO 2: unistruqturuli done

moswavles SeuZlia mxolod erTi aspeqtis ganxilva da martivi, aSkara/cxadi kavSire

bis damyareba� moswavles SeuZlia terminologiis gamoyeneba, zepirad gadmocema (gax

seneba), martivi instruqciebis/algoriTmebis Sesruleba; perifrazireba, amocnoba,  

dasaxeleba an daTvla� 

SOLO 3: multistruqturuli done

moswavles SeuZlia ramdenime aspeqtis ganxilva gancalkevebulad, erTmaneTTan kav

Siris gareSe� mas SeuZlia CamoTvla, aRwera, klasificireba, kombinireba; meTodebis, 

struqturis gamoyeneba;  procedurebis Sesruleba, sxv� 

SOLO 4: mimarTebiTi done

moswavles SeuZlia gaiazros kavSiri  ramdenime aspeqts Soris, agreTve isic, Tu 

rogor ergeba/Seexameba es aspeqtebi erTmaneTs da qmnis mTels, mTlianobas�  misi 

naazrevi dastruqturebulia da, amgvarad, moswavles aqvs imis unari, rom Seadaros, 

daakavSiros, gaaanalizos, gamoiyenos Teoria, axsnas sakiTxi mizezebisa da Sedegebis 

kuTxiT�

SOLO 5: gafarToebuli abstraqtuli done

moswavles SeuZlia struqturis ganzogadeba mocemulis/SeTavazebulis miRma, struq

turis aRqma mravali sxvadasxva kuTxidan/TvalTaxedviT da ideebis gadatana axal 

sferoSi� mas SeuZlia ganzogadeba, hipoTezis wamoyeneba, kritika an Teoriis Camoyal

ibeba� 

sakuTar winsvlasa da warmatebas� SefasebaSi CarTvis ZiriTadi mizania moswavlis  gaT

viTcnobiereba swavlis procesebSi, rac mas am procesebis gaazrebulad da damoukideb

lad marTvas Seaswavlis� 

Semajamebeli  (ganmaviTarebeli da ganmsazRvreli) Sefaseba

Semajamebeli Sefaseba unda zomavdes, ramdenad flobs an/da ramdenad funqciurad 

iyenebs moswavle samizne cnebebs� cnebebis dauflebis xarisxis Sesafaseblad  gamoiyeneba 

e�w� solo taqsonomia (dakvirvebadi saswavlo Sedegebis struqturis taqsonomia  ingl� 

SOLO - Structure of Observed Learning Outcomes), rome lic warmoadgens platformas Sefase

bis kriteriumebis SesamuSaveblad� solo taqsonomia zomavs moswavleTa miRwevebs 5 donis 

mixedviT� es doneebia: 

sabunebismetyvelo sagnebis Semajamebel davalebaTa tipebi SeiZleba iyos: testi, mod

elireba, proeqti, prezentacia, problemis gadaWraze dafuZnebuli davalebebi; eqsperi

mentis Sedegebis analizi, savele/gasvliTi samuSaos angariSi da sxva�

38

Don
't c

op
y



testi _ testuri davalebebis erToblioba� testuri davalebebi SeiZleba iyos ro

gorc daxuruli, aseve  Ria� daxuruli tipis davalebebis qulebis wili mTlian testSi, 

sasurvelia, ar aRematebodes 30%s� Ria tipis davalebebi unda amowmebdes moswavleebis 

analitikuri azrovnebis unarebs� sasurvelia, Ria tipis testur davalebebSi wamyvani iyos 

kiTxvebi „ratom“, „rogor“� sabunebismetyvelo mecnierebebis testuri davalebebi unda 

moicavdes sqemebis, naxatebisa da naxazebis wakiTxvis, gagebisa da analizis komponent

sac� moswavles unda moeTxovebodes grafikuli maorganizeblebiT mocemuli informaciis 

wakiTxva da/an grafikuli maorganizeblebis ageba procesebis aRweris mizniT�

kvleva-Ziebaze dafuZnebuli davalebebi (maT Soris, eqsperimentuli samuSaoebi) _ davale

bebi, romlebic moiTxoven moswavleebis CarTvas rogorc praqtikul kvleviT aqtivobebSi, 

ise monacemebis damuSavebis, analizis interpretaciaSi�

modelireba _ procesis, movlenis, obieqtis analogis gamoyeneba an/da Seqmna� modeli 

SeiZleba iyos rogorc organzomilebiani (samecniero naxatis/naxazis Seqmna), aseve samgan

zomilebiani� mniSvnelovania, rom moswavleebma SeZlon axsnan modelis komponentebis fun

qciebi,  modelis daxmarebiT aRweron procesebi, modeli Seqmnan garkveuli problemis 

gadasaWrelad� aucilebelia moswavleebma imsjelon modelis SezRudvebze (mag�, atomis 

sibrtyeze gamosaxuli sqema arasrulfasovnad aCvenebs, rogor moZraoben eleqtronebi 

atombirTvis garSemo)�

problemis gadaWraze dafuZnebuli davalebebi _ Sesrulebuli samuSao unda moica

vdes problemis gansazRvras, analizs, problemis gadaWris optimaluri gzis SerCevasa da 

problemis gadaWras� problemis gadaWraze dafuZnebuli davaleba unda iZleodes alter

natiuli gadaWris gzebis arsebobis SesaZleblobas�

proeqti _ Sesrulebuli samuSao unda moicavdes problemis/sakiTxis analizs; prob

lemis/sakiTxis irgvliv Segrovebuli informaciis analizs, proeqtis dagegmvisa da Ses

rulebis (aqtivobebis) aRweras, daskvnebs, proeqtis saboloo produqts�  

prezentacia _ Sesrulebuli naSromis wardgena auditoriis winaSe� mniSvnelovania, rom 

prezentacia ar unda iyos moZiebuli informaciis wardgena� saprezentacio davaleba unda 

iZleodes saSualebas, TiToeulma moswavlem/jgufma warmoadginos sakuTari originalu

ri gadawyvetileba, analizi, Sefaseba an sxva� 
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ra aris kompleqsuri davaleba

ra aris kompleqsuri davaleba?

kompleqsuri davaleba iseTi davalebaa, romlis Sesruleba gulisxmobs produqtis (vid

eo, posteri, ese, modeli, eleqtronuli wigni, sqema,  kvlevis angariSi, komiqsi  da sxva) 

Seqmnas� am gziT  moswavle adasturebs kompetencias konkretul sakiTxTan mimarTebiT� 

kompleqsuri davalebis pirobis Sedgenisas gasaTvaliswinebeli rekomendaciebi: 

• exeba konkretul sagnobriv sakiTxs;

• moswavle davalebaze muSaobis Sedegad qmnis SemoqmedebiTi xasiaTis produqts;

• kompleqsuri davaleba gaTvlilia grZelvadian miznebze� 

kompleqsuri davalebis upiratesobebi:

• moswavle davalebaze muSaobis dros Tavad aris Tavis mier Seqmnili produqtis 

warmdgeni;

• xedavs davalebis gamoyenebis SesaZleblobas yoveldRiurobaSi;

• moswavle Zvel codnas ukavSirebs axal masalas;

• davalebaze muSaoba garkveuli periodi grZeldeba da moswavlis saqmianobas maswav

lebeli gzadagza  ganmaviTarebeli SefasebiT afasebs da moswavlis naSromi ixvewe

ba da srulyofili xdeba; amave dros is grZnobs maswavleblis mxardaWeras;

• moswavle davalebis SesrulebisTvis sxvadasxva saganSi an erTsa da imave saganSi 

sxvadasxva sakiTxis codnas akavSirebs erTmaneTTan; amiT iazrebs, magaliTad, bi

ologiis SeswavlaSi qimiisa da fizikis sakiTxebis codnis mniS vnelobas� 

rogor CamovayaliboT Sualeduri saswavlo mizani grZelvadiani miznebidan gamomdi

nare?

Sualeduri saswavlo mizania kompleqsuri davaleba� 

saswavlo procesis dagegmvisas maswavlebeli unda iTvaliswinebdes:

• ra mizniT aswavlis konkretul sakiTxs (anu ra kavSiria sakiTxsa, samizne cnebasa 

da mkvidri warmomdgena;

• ras aswavlis _ romel sakiTxze muSaobs;

• rogor aswavlis _ ra saxis kompleqsur davalebas sTavazobs;

kompleqsur davalebaSi mkafiod unda iyos Camoyalibebuli romel samizne cnebas da 

mkvidr warmodgenas Seesabameba is� xSirad erTi kompleqsuri davaleba ramdenime sa mizne 

cnebas ukavSirdeba; aseve mkafiod unda ikveTebodes sakiTxi, romlis damuSavebasac kom

pleqsuri davaleba emsaxureba� Tematur matricaSi gawerilia is aqtivobebi, romlebsac 

kompleqsur davalebaze muSaobis dros asrulebs moswavle� moswavlem dasawyisSive unda 

icodes ra produqti unda Seqmnas da raSi gamoiyenebs miRebul codnas yoveldRiur cxov

rebaSi� kompleqsur davalebaSi unda Candes Tema, romelsac kompleqsuri davaleba Sees

abameba� kompleqsuri davalebis Sefasebis kriteriumebi aucileblad unda gamomdinare

obdes samizne cnebebis mkvidri warmodgenebidan; kompleqsuri davaleba yvela moswavlem 

unda Seasrulos da waradginos klasSi (ukeTesia wardgena moxdes individualurad, Tum

ca drois deficitis gaTvaliswinebiT SesaZlebelia moswavleebma kompleqsuri davaleba 

jgufebSic daamuSaon)� Tu klasSi aris sssm moswavle kompleqsuri davaleba adaptirdeba 

misi SesaZleblobebis gaTvaliswinebiT specialuri maswavleblis CarTulobiT�
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samizne cneba qvecneba savaraudo sakiTxi

struqtura da funqcia

ujredi

ujredis struqturuli 

komponentebis Sesabamisoba 

misi gamravlebis tipTan�

memkvidruli nivTiereba
qromatini, nukleosoma, 

plazmida, baqteriuli dnm�

sasicocxlo Tvisebebi

ujredis sasicocxlo 

Tvisebebi

sasicocxlo cikli�

mitozi�

memkvidreoba da 

cvalebadoba

memkvidruli informaciis 

organizeba prokariotebSi 

da eukariotebSi�

janmrTeloba da 
daavadeba

daavadeba, mkurnalobis 

meTodi

Rerovani ujredebi da maTi 

praqtikuli gamoyeneba�

biomravalferovneba

organizmebis 

mravalfe rov neba

mcenareuli da cxoveluri 

ujredis agebulebis Sesa

bamisoba maTi gamravlebis 

formasTan�

ujredebis 

mravalferovneba

memkvidruli informaciis 

organizebis Taviseburebebi 

prokariotebsa da eukari

otebSi�
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klasi

sagani

samizne cneba

sakiTxi

kompleqsuri davalebis piroba

rekomendaciebi kompleqsuri davalebis Sesrulebisas
(am velSi iwereba davalebaze muSaobisTvis damxmare masala, magaliTad, videos, simu

laciis, sakiTxavi masalis bmulebi; aseve simulaciaSi muSaobis instruqcia; eqsperimen
tis dros gasaTvaliswinebeli niuansebi da sxva)

kompleqsuri davalebis Sefasebis kriteriumebi unda gamomdinareobdes samizne cnebis 

mkvidri warmodgenidan� magaliTad:

kompleqsuri davalebis baraTis forma

samizne cneba da masTan 

dakavSirebuli mkvidri war-

modgenebi

kompleqsuri davalebis 

Sefasebis kriteriumebi  

(zogadi)

Sefasebis kriteriumebi 

(modificirebuli

struqtura da funqcia

moswavlem unda gaacnobi-

eros, rom:

• yvela organizmi Sedgeba 

sxvadasxva nawilisagan;

• TiToeuli nawili 

specifikur qmedebas 

axor cielebs;

• organizmebis agebuleba 

da funqciebi Seesabameba 

garemo pirobebs;

• cocxalis agebuleba See

sabameba mis funqcias�

kompleqsuri davalebis 

prezentaciis dros naTlad 

warmoaCine:

• rogori agebuleba aqvs 

organizms?

• ra funqcias asrulebs 

biologiuri sistemis Ti

Toeuli komponenti?

• rogor Seesabameba orga

nizmis an misi romelime 

komponentis agebule

ba da funqcia garemo 

pirobebs?

• rogor Seesabameba ujre

dis, organoidis, or

ganizmis agebuleba mis 

funqcias?

kompleqsuri davalebis 

prezentaciis dros naTlad 

warmoaCine:

• rogori agebuleba aqvs 

mcenaris ujreds?

• ra funqcias asrulebs 

mitoqondria?

• rogor Seesabameba cxov

elis ujredis agebule

ba da funqcia garemo 

pirobebs?

• rogor Seesabameba mi

toqondriis gareTa da 

Sida membranebis age

buleba maT funqciebs?

42

Don
't c

op
y



blumis taqsonomia sasargebloa im mxriv, rom man gaafarTova swavlis mniSvneloba 

ubralo damaxsovrebidan movlenis analizamde da Sefasebamde� es eqvs safexu riani pira

mida dRemde warmatebiT gamoiyeneba gakveTilebis dagegmvis dros, SekiTxvebis dasmis 

procesSi� blumis taqsonomiis Sefasebis Semdeg, 1982 wels jon bigsma Camoayaliba e�w� 

SOLO (Structure of Observed Learning Outcome)  taqsonomia   (swavlebis Sedegze dakvir

vebis struqtura)� solo taqsonomia maswavlebels exmareba moswavlis swavlis procesis 

SeswavlaSi� 

solo taqsonomia moicavs xuT dones:

I . prestruqturuli done _ moswavle saerTod ver igebs sakiTxs, iyenebs Seusa bamo in

formacias� ( moswavles ar aqvs idea)

II. unistruqturuli done _ moswavles SeuZlia mxolod martivi, zedapiruli kavSirebis 

damyareba, iyenebs terminologias, SeuZlia terminis gaxseneba, martivi instruqciis/al

goriTmis Sesruleba, Tavisi sityvebiT gadmocema, dasaxeleba, CamoTvla, identificireba� 

( moswavles aqvs erTi idea)

III. multistruqturuli done _ moswavles SeuZlia ramdenime aspeqtis gaTva liswineba, 

am dros ver amyarebs maT Soris mimarTebebs, SeuZlia aRwera, CamoTvla, klasifikacia, 

procedurebis Sesruleba� (moswavles aqvs bevri idea, Tumca ver akavSirebs erTmaneTTan)

IV. mimarTebiTi done _ moswavles SeuZlia gaigos, ra mimarTebebia ramdenime aspeqts 

Soris, nawilebisgan Seqmnas mTliani; SeuZlia Sedareba da mizezSedegobrivi kavSirebis 

damyareba; (moswavle amyarebs kavSirs ramdenime ideas Soris)

V. gafarToebuli abstraqtuli done _ moswavles SeuZlia struqturis warmod gena ab

straqtulad, misi aRqma da sxvadasxva perspeqtividan danaxva, ideebis transferi sxva 

situaciaSi, hipoTezis Camoyalibeba, argumentis moyvana; (moswavles SeuZlia ideebis in-

tegrireba)

solo taqsonomia
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blumis taqsonomia solo taqsonomia

dasmuli kiTxva da pasuxi erTi donis 

Sesabamisia�

kiTxva da pasuxi SesaZlebelia 

sxvadasxva dones Seesabamebodes�

codna gamijnulia inteleqtualuri pro

cesisgan�

solo taqsonomia dafuZnebulia 

gagebis procesze�

moswavle TandaTan miiwevs piramidis 

mwvervalisken�

moswavle SesaZlebelia sxva  safexurze 

gadavides qveda  safexurebis gamotovebiT�

es aris sistemuri meTodi, romelic 

aRwers, rogor viTardeba moswavlis 

warmodgena martividan rTulisken, maTi 

emociuri, fsiqomotoruli da SemecnebiTi 

mimarTulebiT�

es aris sistemuri meTodi,  romelic aRw

ers, rogor viTardeba  moswavlis warmod

gena swavlis procesSi  martividan rTu

lisken� 

blumisa da solo taqsonomiebis Sedareba

solo _ sad var me?

prestruq

turuli _ 

ar SemiZlia, 

daxmareba 

mWirdeba

unistruq

turuli _ 

me SemiZlia 

martivi 

instruqciis 

Sesruleba, 

dasaTaureba

multistruq

turuli _ 

me SemiZlia 

aRwe ra, 

gamoTvla

mimarTulebiTi 

_ me SemiZ lia 

axsna, analizi

gafarToebuli 

abstraqtuli _ me 

SemiZ lia Seq mna, 

Sefaseba

blumis taqsonomiis Sesabamisoba solo taqsonomiasTan

mimarTebiTi done analizi

gafarToebuli 
abstraqtuli done

sinTezi

Sefaseba

unistruqturuli done

codna

gageba
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solo taqsonomia

prestruqturuli 
done

 9 moswavle saerTod ver igebs, iyenebs Seusabamo informa
cias an / da saerTod scdeba mniSvnelobas/azrs�

unistruqturuli 
done

 9 moswavles SeuZlia mxolod erTi aspeqtis gaTvaliswine
ba da martivi, zedapiruli kavSiris damyareba� 

 9 moswavles SeuZlia teqnologiis gamoyeneba, zepirad 
gadmocema, martivi instruqciis Sesruleba, perifrazi
reba, identificireba, dasaxeleba, CamoTvla�

multistruqturu-
li done

 9 moswavles SeuZlia ramdenime aspeqtis gaTvaliswineba, 
maT Soris arsebuli mimarTebebis gagebis gareSe�

 9 moswavles SeuZlia aRwera, klasificireba, meTodebis 
gamoyeneba, procedurebis Sesruleba�

mimarTebiTi done  9 moswavles SeuZlia gaigos, ra mimarTebaa ramdenime as
peqts Soris, rogor ukavSirdebian isini erTmaneTs da 
qmnian mTlianobas�

 9 amyarebs mimarTebebs, aanalizebs, iyenebs Teoriebs�

 9 movlenas xsnis mizezSedegobrivi kuTxiT�

gafarToebuli 
abstraqciis done

 9 moswavles SeuZlia mocemulis ganzogadeba, struqturis 
aRqma sxvadasxva kuTxidan�

 9 ideebis gadatana erTi sferodan meoreSi�

 9 hipoTezis Camoyalibeba; kritika�
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moswavlis wignis Sinaarsis Sesabamisoba erovnuli 

saswavlo gegmis standartiT gansazRvrul savaldebulo 

Temebis SinaarsTan da samizne cnebebTan

gTavazobT sarekomendacio xasiaTis matricas, kompleqsuri davalebebis 

baraTebis nimuSebs da SOLO taqsonomiis cxrilebs.

Tema/Temis 

Sesabamisi

 sakiTxi

samizne cneba

Tema 2: ujredis 

gamravleba

(saaTebis sava ra-

udo raodenoba: 

20+2)

struqtura 

da funqcia

sasicocxlo 

Tvisebebi

janmrTeloba 

da daavadeba

biomravalferovneba makrocneba: 

kvleva

1� ujredis sasi

cocxlo cikli� 

mitozi

2� meiozi

3� memkvidruli 

informaciis 

organizeba 

proka riotebSi

4�  memkvidruli 

informaciis 

organizeba da 

realizeba 

eukariotebSi

5� Rerovani 

ujredebi� maTi 

praqtikuli 

gamo yeneba
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Tema _ ujredis gamravleba _ matricis danarTebi

  videos transkripti https://bit.ly/3NO6w8Z

ujreduli ciklis mizania axali ujredebis Camoyalibeba� Sedegad miiReba identuri 

ori ujredi, romlebic zustad iseTia, rogoric deda ujredi� miRebul ujredebs sa

kuTari ujredis cikli aqvT� erTi sawyisi ujredidan trilionobiT ujredi yalibdeba�  

ujredebis gamravleba saWiroa organizmis zrdisTvisa da dazianebuli nawilis regene

raciisTvis, Zveli ujredebis axliT Casanacvleblad� ujredul ciklSi sami ZiriTadi 

etapi gamoiyofa: interfaza, mitozi da citokinezi (xSirad citokinezs mitozis nawilad 

ganixilaven)� 

danarTi 2: animaciis ganmartebebi https://bit.ly/3nMWWII 

animaciis sawyisi gverdi ase gamoiyureba:

Sua samkuTxedze dawkapebiT daiwyeba procesi� SesaZlebelia misi dapauzeba an win da 

ukan gadaxveva� 

ujredis cikli mitozimitozis mimoxilva meiozi

ujredebi cocxalia! interaqtiuli mitozi

miiRe saprezentacio faili _ ujredebis gayofa

prometafaza

profaza

interfaza

metafaza

anafaza

telofaza

citokinezi

interfaza

danarTi 3: https://bit.ly/3akOrBO

animacia _ ujredis gayofis modeli
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Tu moniSnavT nuclear membrane  gamoCndeba birTvis membrana, Tu moniSnavT Mitosis 
Anaphase  procesi anafazidan daiwyeba� Reset Rilakis gamoyenebiT yvelafris Tavidan 

dawyebaa SesaZlebeli� 

danarTi 4 / 5: virtualuri laboratoria https://bit.ly/3Av4ozO

samuSao furceli 1:

mizani: ujredis ciklis Seswavla�

ujredebi Suaze gayofiT mravldeba� 

pirveli etapi:

upasuxe SekiTxvebs:

1� ra cvlilebebi unda moxdes ujredis or gayofas Soris, rom axali identuri ujre

debi Camoyalibdes?







2� ujredSi memkvidruli informacia dnmis saxiT aris warmodgenili� ra cvlileba 

unda ganicados man ujredis or gayofas Soris, rom miRebul ujredebSi misi raodenoba 

iseTive iyos, rogoric dediseul ujredSia?







ujredis gayofis modeli
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imuSave simulaciaSi: https://bit.ly/3P53XRw

ujreduli ciklis xangrZlivoba (Cycle length) daayene 12 saaTze� CarTe simulacia� 

roca ujredebis raodenoba maqsimums miaRwevs, daapauze� 

1� daakvirdi ujredebs� yvela erTnairad gamoiyureba?  

ujredebi, romlebic gayofis procesSia, mitozis fazaSia an citokinezis� ujredebi, 

romlebic ar iyofian  interfazaSi� moniSne ujra Magnify da kursori gadaatare ujre

debze, isini gadiddeba da ukeTesad dainaxav� upasuxe SekiTxvebs:

1� gamosaxuli 100 ujredidan, ramdeni imyofeba gayofis procesSi? 

2� moniSne Bar Chart da Show numerical values (ricxviTi sidideebi)� ramdeni ujredia 

interfazaSi? 

3� am or cvladze dakvirvebiT, rogor fiqrob, ujredis sasicocxlo ciklSi interfa

zis xangrZlivoba ufro metia Tu mitozisa da citokinezis? 

ciklis xangrZivoba sT
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meore etapi: daawkape Resetze� gadadi DESCRIPTION TABze� 

marjvena isriT gadadi ujreduli ciklis sxvadasxva fazaze� amis Semdeg CarTe simu

lacia� ujredebs gadaatare kursori da daakvirdi TiToeuls� ramdeni ujredi imyofeba 

gayofis fazaSi? 

daasaxele ujredis ciklis fazebi:  

saxelmZRvaneloSi mocemuli informaciisa da simulaciis aRweraSi mocemuli vizualu

ri masalis gamoyenebiT Seavse cxrili:

fazis saxelwodeba aRwera

profaza

metafaza

anafaza

telofaza

citokinezi
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analizi: Seajame Segrovebuli informacia da upasuxe SekiTxvebs:

1� daasaxele mitozis oTxi faza: 

2� rodis ormagdeba dnm? 

3� ra kavSiria qromatinsa da qromosomas Soris? 

4� romel fazaSi Sordeba erTmaneTs qromatidebi? 

5� ra mniSvneloba aqvs centriolebs?  

6� romel fazaSi aRdgeba birTvis garsi?  

7� ra hqvia fazas, roca qromosomebi ujredSi erT xazze lagdeba? 

8� romel fazaSi ver daakvirdebi calkeul qromosomas? 

ifiqre da axseni: ra mniSvneloba aqvs ujredis gayofis win dnmis gaormagebas?







gamowveva: adamianis ujredSi 46 qromosomaa� TiToeuli Sedgeba ori Svileuli qroma

tidisgan, romlebic centromeriT ukavSirdeba erTmaneTs� ramdeni Svileuli qromoso maa 

TiToeul ujredSi citokinezis bolos?
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mesame etapi: daadgine fazebis xangrZlivoba�

daawkape gasufTavebas da SearCie Table bari�

rogoria ujredis sasicocxlo ciklSi TiToeuli fazis xangrZlivoba?





monacemebis Segroveba: Cycle length daayene 10 saaTze da CarTe simulacia� daapauze, 

roca maTi raodenoba maqsimaluri gaxdeba� daawkape Record data (monacemebis Cawera)s�

monacemebi Seitane qvemoT mocemul cxrilSi� cda gaimeore oTxjer, monacemebis san

doobisTvis�

cda interfaza profaza metafaza anafaza telofaza citokinezi

1

2

3

4

saSuali
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analizi: 

romelia yvelaze xangrZlivi faza? 

romelia yvelaze xanmokle faza? 

axseni Seni pasuxi: 



gamoTvale: Tu ujredebis 8% aris profazaSi, es niSnavs rom 10saaTiani sasicocxlo 

ciklis 8% modis profazaze� e�i� misi xangrZlivobaa 0�8 saaTi, anu 48 wT� 

ase gamoTvale danarCeni fazebis xangrZlivoba da CainiSne monacemebi:

interfaza: 

profaza: 

metafaza: 

anafaza: 

telofaza: 

citokinezi: 

gamokvleva: daawkape gasufTavebas� moniSne grafiki� ciklis xangrZlivoba daayene 5 

sTze�

monacemebis Sesagroveblad CarTe simulacia� daapauze, roca ujredebis raodenoba 

maqsimums miaRwevs� daakvirdi ujredebis raodenobas:
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rogoria miRebuli grafikis forma? 

ganixile grafiki: 

1� ra dro sWirdeba pirveli 20 ujredis miRebas? 

2� ra dro sWirdeba ukanaskneli 20 ujredis warmoqmnas? 

3� ujredebis raodenobis zrdis siCqare zrdadia Tu klebadi? 

4� ujredis sasicocxlo cikli mkacrad kontroldeba� ra moxdeba es rom dairRves? 





danarTi 6 : proeqti endoprotezireba _  damatebiTi sakiTxavi

endoproTezireba SesaZloa saWiro gaxdes revmatuli da sxva saxis arTritis, travmis, 

osteoporozis, virusuli da infeqciuri daavadebebis, Tandayolili anomaliebis da da

zianebebis dros� endoproTezireba saWiroa im SemTxvevebSic, rodesac datvirTvis dros 

imatebs tkivili, aseve kiduris simoklis, sakuTari Tavis movlis garTulebisa da gadaadg

ilebis unaris SezRudvis SemTxvevaSi�

menj-barZayis saxsris endoproTezi

arsebobs mravali saxis endoproTezi, is  Sedgeba sxvadasxva masalisgan damzadebu

li komponentisagan (polieTileni, keramika, titani, sxv�)� endoproTezis modelis SerCe

va xdeba individualurad, gamomdinare saxsris funqciuranatomiuri monacemebidan da 

daavadebis formisa da xarisxis mixedviT� Tanamedrove klinikebSi iyeneben miniinvazi

ur da ucemento titanis modelebs keramikuli komponentebiT� am saxeobis endoproTe

zebs gaaCniaT sxvebTan SedarebiT xangrZlivi saeqspluatacio vada da maTi implantaciis 

SemTxvevaSi, pacientebi SedarebiT swrafad da umtkivneulod axerxeben mobilizacias�

muxlis saxsris endoproTezi

 muxlis saxsris endoproTezireba zogjer xorcieldeba navigaciuri kompiuteruli 

sistemis meSveobiT (Computer Assisted Operation System), romlis saSualebiTac operaciis 

dros xdeba saxsris da mTlianad kiduris biomeqanikuri, anatomiuri monacemebis zusti 

gazomva� aseve xdeba endoproTezis zomis, iogovani aparatis daWimvis xarisxis, Zval

Ta kveTis punqtebis da mimarTulebebis gansazRvra� aRniSnuli meTodi aumjobesebs xe

lovnuri saxsris funqciur xarisxs da zrdis endoproTezis eqspluataciis vadas�
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danarTi 7: proeqtis `laboratoriuli xorci _ momxreebi da mowinaaRmde-

geebi~ _ rekomendaciebi maswavlebels:

laboratoriuli xorcis warmoeba SesaZlebelia sxvadasxva saxis Rerovani ujredebi

sgan� mecnoerebs ukve Seqmnili aqvT xorci marcvleulisgan da parkosnebisgan�

Rerovani ujredebisgan IN VITRO principiT masaCusetis StatSi miiRes hamburgeris 

formis xorci� 

pirvelebi am saqmeSi iyvnen  holandieli mecnierebi�

1931 wels uinston CerCili werda, rom absurdulia mTeli qaTami gazardo, Tu mxolod 

filesa da frTas gamoiyeneb sakebad�

vilhelm van eelens gauCnda kultivirebuli xorcis idea� rasel rosim 1971 wels miiRo 

es boWko IN  VITRO meTodiT� 

2001 wels nasam Caatara eqsperimenti indauris ujredebiT� pirveli produqti gasinjes 

2002 wels wiTeli Tevzis ujredebiT Seqmnes Tevzis file� jon veinma aSSSi moiTxova 

patenti 1998 wels adamianis saWmelad gamosadegi xelovnuri xorcis SeqmnisTvis� 

kolagenis matricaSi inergeba kunTis ujredebi, romlebic winaswar gadis orTqlze 

momzadebas� 

2003  wels daamzades steiki bayayis ujredebisgan� steiki ramdenime sm sisqis iyo, is 

daagemovnes kidec� am Temaze pirveli statia daibeWda 2005 wels JurnalSi `Tissue 

Engineering~ qsoviluri inJineria� 

2008 wels organizacia petam gamoyo 1 mln dolaris premia im sawarmosTvis, romelic 

2012 wels moaxerxebda xelovnuri qaTmis xorcis Seqmnas� 

holandiis mTavrobam am eqsperimentisTvis gamoyo 4 mln dolari� 

Jurnalma Taimma 2009 wlis 50 revoluciur ideas Soris daasaxela xelovnuri xorcis 

warmoeba� imave wlis noemberSi holandielebma ganacxades rom cocxali Roris ujredebiT 

miiRes xorci� 

2012 wels am Temaze ukve msoflioSi 30 laboratoria muSaobda� 

2013 wlis agvistoSi moxda hamburgeris dagemovneba ukve presis TandaswrebiT� 

warmoebaSi gaSvebamde bevri sirTulea, fasi Zalian maRalia, imedi aqvT, rom teqnolo

giebis gaumjobesebisas fasi daiwevs� 

Cveulebrivi xorcisgan gansxvavebiT xelovnuri xorcis warmoeba ufro eTikuria, 

radgan ar ukavSirdeba cxovelebis sicocxlis xelyofas da sisastike mcirdeba� 

zogi Tvlis rom arabunebrivad warmoebulis Wama ufro araeTikuria� 

2022 wlis 27 aprils evropis sabWom zooteqnikaSi daiwyo subsidireba� 

https://bit.ly/3fb2EmX (damatebiTi sakiTxavi)

https://bit.ly/2Lhk8e7

https://bit.ly/3uky6E3
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klasi _ 10

sagani _ biologia

samizne cnebebi:

• struqtura da funqcia;

• sasicocxlo Tviseba;

• janmrTeloba da daavadeba;

• biomravalferovneba�

sakiTxi: ujredis sasicocxlo cikli

qvesakiTxi: mitozi

davalebis piroba: janmrTelobis SenarCunebisTvis aucilebelia ujreduli ciklis 

kontrolis meqanizmebis gamarTuli funqcionireba� misi darRvevis SemTxvevaSi vi

Tardeba sxvadasxva saxis simsivne, romlis ramdenime ZiriTad tips gamoyofen: karci

noma viTardeba epiTelur qsovilSi, sarkoma  kunTovani da SemaerTebeli qsovilebis 

simsivnea, limfoma da leikemia ki sisxlmbadi qsovilebisgan yalibdeba� Seni mizania, 

Seqmna mitozis amsaxveli kognituri sqema, romelSic warmoaCen mis mniSvnelobas, 

fazebs Soris msgavsebasa da gansxvavebas da misi sworad warmarTvis rols janmrTe

lobis SenarCunebaSi� 

kognituri sqemis prezentaciisas xazgasmiT warmoaCine:

• rogor Seesabameba ujredis sasicocxlo ciklis etapebis xangrZlivoba mis 

struqturasa da funqcias (struqtura da funqcia, mk.w. 3);

• rogor ukavSirdeba ujredis gamravleba mis sxva sasicocxlo Tvisebebs (sasi-

cocxlo Tvisebebi mk.w. 2);

• ra mniSvneloba aqvs ujredis sasicocxlo ciklis kontrols janmrTelobis Se

narCunebisTvis (janmrTeloba da daavadeba mk.w. 2);

• ra gavlenas axdens alkoholisa da nikotinis Warbad moxmareba da arasrulfaso

vani kveba ujredis sasicocxlo ciklze? (janmrTeloba da daavadeba mk.w. 4); 

• ra Taviseburebebi axasiaTebs mitozs mcenareul da cxovelur ujredebSi (biom-

ravalferovneba mk.w. 1).

praqtikuli rCevebi kompleqsuri davalebis Sesrulebisas

kompleqsuri davaleba # 1

Tema _ ujredis gamravleba _ kompleqsuri davalebebis baraTebi
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klasi _ 10

sagani _ biologia

samizne cnebebi:

• struqtura da funqcia;

• sasicocxlo Tviseba;

• janmrTeloba da daavadeba;

• biomravalferovneba�

sakiTxi: meiozi

qvesakiTxi: gametebis Camoyalibeba

davalebis piroba: gamravleba yvela organizmis unaria, warmoqmnas Tavisive msgavsi� 

bunebaSi misi mravali forma arsebobs, Tumca maTgan or ZiriTads gamoyofen  us

qesosa da sqesobrivs� orive maTganis safuZvelia eukariotuli ujredebis gayofis 

ori mTavari tipi  mitozi da meiozi� 

Seni mizania Seqmna mitozisa da meiozis msgavsebisa da gansxvavebis amsaxveli cxrili  

TiToeuli fazis doneze� aseve informacia mitozisa da meiozis darRvevasTan dakav

Sirebuli janmrTelobis darRvevebis Sesaxeb�

cxrilis prezentaciisas xazgasmiT warmoaCine:

• rogor Seesabameba ujredis gayofis tipi mis struqturasa da funqcias (struq-

tura da funqcia mk.w. 3);

• rogor ukavSirdeba ujredis gamravleba sxva sasicocxlo Tvisebebs (sasicocxlo 

Tvisebebi mk.w. 2);

• rogor aisaxeba cxovrebis wesi adamianis organizmSi mitozisa da meiozis mimdi

nareobaze (janmrTeloba da daavadeba mk.w. 4);

• ratom iTvleba krosingoveri biomravalferovnebis erTerT mizezad (biomraval-

ferovneba mk. w. 1);

praqtikuli rCevebi kompleqsuri davalebis Sesrulebisas

kompleqsuri davaleba # 2
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klasi _ 10

sagani _ biologia

samizne cnebebi:

• struqtura da funqcia;

• sasicocxlo Tviseba;

• janmrTeloba da daavadeba;

• biomravalferovneba�

sakiTxi: memkvidruli informacia

qvesakiTxi: memkvidruli informaciis organizeba prokariotebSi

davalebis piroba: prokariotebi usqesod  ujredis binaruli ga yofiT mravldeba, 

Tumca isini axerxeben genetikuri masalis mimocvlas transformaciis, koniugaciisa 

da transduqciis saSualebiT, rac maT biomravalferovnebas ayalibebs� 

Seni mizania, Seqmna posteri, romelSic asaxav im saetapo mniSvnelobis kvlevebs, rom

lebiTac daadgines memkvidruli informaciis gadacemis gzebi prokariotebSi;  masSi 

aseve warmoadgen transduqciis, transformaciisa da koniugaciis amsaxvel sqemebs da 

aRwer maT mniSvnelobas biomravalferovnebis CamoyalibebaSi�

posteris prezentaciisas xazgasmiT warmoaCine:

• rogor Seesabameba prokariotebis gamravlebis forma maT struqturas (struqtu-

ra da funqcia mk.w. 3);

• ra msgavseba da gansxvavebaa prokariotebisa da eukariotebis memkvidruli in

formaciis gadacemis gzebs Soris (sasicocxlo Tvisebebi mk.w. 3);

• rogor uzrunvelyofs adamianis nawlavebSi binadari baqteriebi janmrTelobis 

SenarCunebas da ra gavlenas axdens adamianis cxovrebis wesi maT arsebobaze (jan-

mrTeloba da daavadeba mk.w. 2,4);

• ra mniSvneloba aqvs transduqcias, koniugaciasa da transformacias biomraval

ferovnebis CamoyalibebaSi (biomravalferovneba mk.w. 3).

• ra saetapo mniSvneloba hqonda grifitis, lederbergisa da tatumis eqsperimen

tebs biologiis ganviTarebaSi (makrocneba - kvleva, mk.w. 5).

praqtikuli rCevebi kompleqsuri davalebis Sesrulebisas

kompleqsuri davaleba # 3
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klasi _ 10

sagani _ biologia

samizne cnebebi:

• struqtura da funqcia;

• sasicocxlo Tviseba;

• janmrTeloba da daavadeba;

• biomravalferovneba�

sakiTxi: memkvidruli informacia

qvesakiTxi: memkvidruli informaciis organizeba da realizeba eukariotul ujre

debSi

davalebis piroba: mravalujredian organizmebSi qsovilebi garkveuli funqciebis 

Sesasruleblad aris specializebuli� am ujredebSi sruladaa SenarCunebuli or

ganizmisTvis damaxasiaTebeli genebis sruli krebuli� Tumca aqtiuri mxolod is 

genebia, romlebic mocemuli ujredebis specifikuri funqciis Sesrulebas uzrun

velyofs� 

Seni mizania Seqmna sqema, romelSic asaxav mravalujredian eukariotul organizmebSi  

genebis aqtivobis regulaciis meqanizms,  transkripciis, translaciisa da translaci

is Semdgom doneebze� 

sqemis prezentaciisas xazgasmiT warmoaCine:

• rogor xdeba informaciis gadacema ujredis struqturebs Soris (struqtura da 

funqcia mk.w. 2);

• ra akavSirebs erTmaneTTan transkripciasa da translacias (sasicocxlo Tvisebe-

bi mk.w. 2);

• ra gavlena aqvs memkvidruli informaciis regulaciis darRvevas adamianis jan

mrTelobaze (janmrTeloba da daavdeba mk.w. 2);

• ra mniSvneloba aqvs genebis moqmedebis regulacias garemo pirobebTan Seguebasa 

da biomravalferovnebis SenarCunebaSi (biomravalferovneba mk.w.2).

praqtikuli rCevebi kompleqsuri davalebis Sesrulebisas

kompleqsuri davaleba # 4
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klasi _ 10

sagani _ biologia

samizne cnebebi:

• sasicocxlo Tviseba;

• janmrTeloba da daavadeba;

sakiTxi: ujredis diferencireba 

qvesakiTxi: Rerovani ujredebi da maTi praqtikuli gamoyeneba

davalebis piroba:  Rerovani ujredebi aradiferencirebuli ujredebia, romlebsac 

mudmivi gamravlebisa da sxvadasxva saxis ujredebad diferencirebis unari aqvs� 

mecnierebi cdiloben Rerovani ujredebis es unikaluri unari iseTi daavadebebis 

samkurnalod gamoiyenon, romelTa mizezi ujredebis degeneracia an nekrozia� aseTi 

daavadebebis ricxvi ki sakmaod didia� Seni mizania Seqmna sainformacio xasiaTis sa

prezentacio masala, romelSic daaxasiaTeb Rerovan ujredebs da imsjelebs medici

naSi maTi gamoyenebis perspeqtivebze� 

namuSevris prezentaciisas xazgasmiT warmoaCine:

• rogor Seafaseb embrionuli ujredebis gamoyenebis perspeqtivebsa da sirTu

leebs TerapiaSi (janmrTeloba da daavadeba mk.w. 3); 

• rogor Seafaseb Wiplaris Rerovani ujredebis mniSvnelobas  maTi samkurnalod 

gamoyenebis TvalsazrisiT (janmrTeloba da daavadeba mk.w. 2);

• ra ganasxvavebs Rerovan ujredebs adamianis sxva ujredebisgan sasicocxlo 

Tvisebebis TvalsazrisiT (sasicocxlo Tviseba mk.w. 1);

praqtikuli rCevebi kompleqsuri davalebis Sesrulebisas

kompleqsuri davaleba # 5
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Tema _ ujredis gamravleba _ kompleqsuri davalebebis Sefaseba 

SOLO taqsonomiis mixedviT

kompleqsuri davaleba: ` ujreduli cikli, mitozi“

samizne cnebasTan 
dakavSirebuli mkvidri 

warmodgenebi

solo taqsonomiis 
done

taqsonomiis donis Sesabamisoba 
cnebasTan

struqtura da funqcia

 

moswavlem unda gaacnobi-

eros, rom:

1� biologiuri sistema 

organizaciis yovel do

neze Sedgeba sxva dasxva 

struqturisgan;

2� biologiuri sistemis Ti

Toeuli nawili specifi

kur funqcias axor

cielebs da qmnis erT 

mTlianobas;

3� biologiuri sistemis 

struqtura da funqcia 

Seesabameba erTmaneTs;

4� garemo pirobebi gavle

nas axdens biologiuri 

sistemis agebulebasa da   

funqciebze�

prestruqturuli 

done

moswavle ver iazrebs davalebis 

pirobas� ver axerxebs kognitur 

sqemaze informaciis warmodgenas�

unistruqturuli 

done

moswavle asaxelebs im ujre

debs, romelTa sasicocxlo cikl

Sic interfazis xangrZlivoba 

Zalian didi an Zalian mcirea, 

Tumca uWirs mizezis dasaxeleba�

multi

struqturuli done

moswavle aRwers birTvSi mim

dinare struqturul cvlilebebs 

interfazis G1, S da G2 etapebze�

mimarTebiTi done

moswavle adgens kavSirs ujre

dis sasicocxlo ciklis xangrZli

vobasa da ujredis funqcias 

Soris, Tumca uWirs argumentebis 

moyvana�

gafarToebuli 

abstraqciis done

moswavle argumentebiT 

asabuTebs, Tu rogor Seesabame

ba ujredis sasicocxlo cik

lis etapebis xangrZlivoba mis 

struqturasa da funqcias� moswav

le afasebs ujredebis sasicocxlo 

ciklis xangrZlivobis mniSvnelo

bas organizmis funqcionirebisT

vis�
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sasicocxlo Tviseba -

  moswavlem unda gaacnobi-

eros, rom:

1� yvela organizmisTvis 

damaxasiaTebelia sa

sicocxlo Tvisebebi:  

zrdaganviTareba, gam

ravleba, metabolizmi 

(kveba, sunTqva, gamo

yofa), gaRizianebadoba,   

moZraoba, memkvidreo

biToba, cvalebadoba, 

homeostazi, adaptacia; 

2� sasicocxlo Tvisebebi 

dakavSirebulia erTma

neTTan;

3� sxvadasxva organizmis 

sasicocxlo Tvisebebs 

Soris SeiZleba iyos 

rogorc msgavseba, aseve 

gansxvavebac�

prestruqturuli 

done

moswavles ar SeuZlia ujredu

li ciklisa da mitozis fazebis 

dasaxeleba da suraTze amocnoba�

unistruqturuli 

done

moswavle ilustraciaze amoic-

nobs da swori TanmimdevrobiT 

alagebs mitozis fazebs�

multi

struqturuli done

moswavle aRwers interfazisa 

da mitozis yvela fazas calkcal

ke, Tumca ver akavSirebs maT 

erTmaneTTan� SeuZlia daasaxelos 

mcenareul da cxovelur ujredeb

Si mimdinare citokinezis pro

cesebs Soris arsebuli gansxvaveba, 

Tumca ver xsnis mizezs�

mimarTebiTi done

moswavle axasiaTebs ujredis 

sasicocxlo Tvisebebis (moZraoba, 

metabolizmi)  cvlilebas ujredu

li ciklis interfazisa da mitozis 

etapze� msjelobs ujredis ked

lis rolze mcenareuli da sokos 

ujredis citokinezis procesSi, 

Tumca ver anzogadebs ujredis 

kedlis mniSvnelobas�

gafarToebuli 

abstraqciis done

moswavle asabuTebs, rom gamrav

leba aris ujredis mniSvnelovani 

sasicocxlo Tviseba� msjelobs, 

Tu rogor ukavSirdeba ujredis 

gamravleba mis sxva  sasicocxlo 

Tvisebebs (zrdaganviTareba, 

memkvidreobiToba, metabolizmi, 

moZraoba, adaptacia)� SeuZlia 

Sesa bamisi argumentebis moyvana� 
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janmrTeloba da daavadeba

  moswavlem unda gaacnobi-

eros, rom:

1� janmrTeloba aris 

adamianis organizmis 

mdgomareoba, romlis 

drosac  SenarCunebulia  

homeostazi da Sromis

unarianoba, maTi dar

Rveva ki ganapirobebs 

avadobas; 

2� sxvadasxva daavade

bas aqvs gansxvavebuli  

gamomwvevi mizezebi 

simptomebi da prevenci

is gzebi;

3� imuniteti aris orga

nizmis unari, daicvas 

Tavisi janmrTeloba;

4� jansaRi cxovrebis wesis 

darRveva iwvevs imuni

tetis daqveiTebas da 

xels uwyobs sxvadasxva 

daavadebis ganviTarebas;

5� garemos dacviTi 

RonisZiebebi mniSvnelo

vania janmrTelobis 

SenarCunebisaTvis�

prestruqturuli 

done

moswavlem ar icis, rom cxovre

bis wesi gavlenas axdens ujredis 

sasicocxlo ciklsa da mitozis 

mimdinareobaze�

unistruqturuli 

done

moswavlem  icis, rom cxovre

bis wesi gavlenas axdens ujredis 

sasicocxlo ciklsa da mitozis 

mimdinareobaze, Tumca ver xsnis 

amis mizezs�

multi

struqturuli done

moswavles SeuZlia daasaxelos 

is daavadebebi, romlebic ga

mowveulia mitozisa da ujredis 

sasicocxlo ciklis kontrolis 

meqanizmis moSliT�

mimarTebiTi done

moswavle adgens mimarTebas al

koholisa da nikotinis Warbad mox

marebas, arasrulfasovan kvebasa 

da  ujredis sasicocxlo ciklis 

mimdinareobas Soris; asaxelebs im 

cvlilebebs, romlebic nikotinisa 

da alkoholis zemoqmedebiT xdeba 

ujredSi�

gafarToebuli 

abstraqciis done

moswavle afasebs da asabuTebs 

ujredis sasicocxlo ciklis 

kontrolis mniSvnelobas janmrTe

lobis SenarCunebisTvis� mohyavs 

Sesabamisi argumentebi�
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biomravalferovneba

moswavlem unda gaacnobi-

eros, rom:

1� organizmebi dajgufebu

lia msgavsi niSanTvise

bebis mixedviT da qmnian 

sistematikur jgufebs;

2� Seguebulobebi garemo 

pirobebTan xels uwyobs 

organizmis gadarCenas/

saxeobis mdgradobas;

3� saxeobaTa mraval

ferovneba warmoiqmne

ba memkvidreobiTobis, 

cvalebadobisa da buneb

rivi gadarCevis Sedegad; 

4� biomravalferovneba 

xels uwyobs ekosistemis 

mdgradobas;

5� garemos dacviTi 

RonisZiebebi mniSvne

lovania biomravalfe

rovnebis SenarCu

nebisa da mdgradi 

ganviTarebis Tvis�

prestruqturuli 

done

moswavlem ar icis, rom  yvela 

mcenareul/cxovelur ujredSi mi

tozi erTi saerTo  sqemiT mimdina

reobs�

unistruqturuli 

done

moswavlem icis, rom mcenareul/

cxovelur ujredebSi mitozis 

procesis saerTo sqema erTnairia, 

Tumca ar SeuZlia citokinezis do

neze gansxvavebis dasaxeleba� aseve 

ver iazrebs, rom saxeobisa da qso

vilis doneze misi xangrZlivoba 

gansxvavebulia�

multi

struqturuli done

moswavles SeuZlia suraTze 

amoicnos cxoveluri da mcenareu

li ujredebis mitozis fazebi�

mimarTebiTi done

moswavle adgens mimarTebas 

saxeobis memkvidruli informaciis 

SenarCunebasa da mitozs Soris� 

aseve ganasxvavebs mitozuri gayo

fis mniSvnelobas erT da mraval

ujrediani organizmebisTvis�

gafarToebuli 

abstraqciis done

moswavle adgens da afasebs im 

Taviseburebebis mniSvnelobas, 

romlebic mitozs mcenareul da 

cxovelur ujredebSi axasiaTebs� 

afasebs mitozis rols  usqeso gam

ravlebis procesSi da, Sesa bamisad, 

usqeso gamravlebis rols saxeobis 

mudmivobis Senar CuneaSi:

• mravalujrediani organizmebis 

CamoyalibebaSi;

• mravalujredian organizmebSi 

regeneraciis procesis warmar

TvaSi�
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kompleqsuri davaleba: ` meiozi“

samizne cnebasTan 
dakavSirebuli mkvidri 

warmodgenebi

solo taqsonomiis 
done

taqsonomiis donis Sesabamisoba 
cnebasTan

struqtura da funqcia

 

moswavlem unda gaacnobi-

eros, rom:

1� biologiuri sistema 

organizaciis yovel do

neze Sedgeba sxva dasxva 

struqturisgan;

2� biologiuri sistemis Ti

Toeuli nawili specifi

kur funqcias axor

cielebs da qmnis erT 

mTlianobas;

3� biologiuri sistemis 

struqtura da funqcia 

Seesabameba erTmaneTs;

4� garemo pirobebi gavle

nas axdens biologiuri 

sistemis agebulebasa da   

funqciebze�

prestruqturuli 

done

moswavle ver iazrebs davalebis 

pirobas� ver axerxebs cxrilis sa

xiT informaciis warmodgenas�

unistruqturuli 

done

moswavle sasqeso da somaturi 

ujredebis agebulebas akavSirebs 

maT funqciebTan�

multi

struqturuli done

moswavle aRwers birTvSi mim

dinare struqturul cvlilebebs 

interfazis G1, S da G2 etapebze�

mimarTebiTi done

moswavle adgens kavSirs ujre

dis gayofis tipsa da mis struqtu

rasa da funqcias Soris, Tumca 

uWirs argumentebis moyvana�

gafarToebuli 

abstraqciis done

moswavle asabuTebs Sesabamiso

bas  ujredis gayofis tipsa da mis 

struqturasa da funqcias Soris� 

mohyavs Sesabamisi argumentebi�
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sasicocxlo Tviseba -

  moswavlem unda gaacnobi-

eros, rom:

1� yvela organizmisTvis 

damaxasiaTebelia sa

sicocxlo Tvisebebi:  

zrdaganviTareba, gam

ravleba, metabolizmi 

(kveba, sunTqva, gamo

yofa), gaRizianebadoba,   

moZraoba, memkvidreo

biToba, cvalebadoba, 

homeostazi, adaptacia; 

2� sasicocxlo Tvisebebi 

dakavSirebulia erTma

neTTan;

3� sxvadasxva organizmis 

sasicocxlo Tvisebebs 

Soris SeiZleba iyos 

rogorc msgavseba, aseve 

gansxvavebac�

prestruqturuli 

done

moswavles ar SeuZlia meiozisa  

da mitozis fazebis dasaxeleba da 

suraTze amocnoba�

unistruqturuli 

done

moswavle ilustraciaze amoic-

nobs da swori TanmimdevrobiT 

ala gebs mitozisa da meiozis fa

zebs, Tu isini calcalkea moce

muli� uWirs mitozisa da meiozis 

fazebis erTmaneTisgan gansxvaveba, 

roca isini erTad aris ilustra

ciaze warmodgenili�

multi

struqturuli done

moswavle aRwers meiozisa da 

mitozis yvela fazas calcal

ke, mitozs da meiozs amoicnobs 

ilustraciaze, Tumca uWirs maT 

mniSvne lobaze saubari�

mimarTebiTi done

moswavle axasiaTebs ujredis 

struqturul cvlilebas mitozi

sa da meiozis  procesSi� suraTze 

SeuZlia ganasxvaos mitozi da 

meiozi� imsjelos ovogenezsa da 

spermatogenezis msgavsebasa da 

gansxvavebaze da maTi gansxvavebis 

mizezebze�

gafarToebuli 

abstraqciis done

moswavle msjelobs, Tu rogor 

ukavSirdeba ujredis gamravleba 

mis sxva sasicocxlo Tvisebebs� 

SeuZlia Sesabamisi argumentebis 

moyvana� afasebs mitozis rols 

organizmis zrdis procesSi da 

meiozis rols cvalebadobis Camo

yalibebaSi� afasebs mimarTulebi

Ti sxeulakebis rols adaptaciis 

procesSi�
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janmrTeloba da daavadeba

  moswavlem unda gaacnobi-

eros, rom:

1� janmrTeloba aris 

adamianis organizmis 

mdgomareoba, romlis 

drosac SenarCunebulia  

homeostazi da Sromis

unarianoba, maTi dar

Rveva ki ganapirobebs 

avadobas� 

2� sxvadasxva daavade

bas aqvs gansxvavebuli  

gamomwvevi mizezebi, 

simptomebi da prevenci

is gzebi;

3� imuniteti aris orga

nizmis unari daicvas 

Tavisi janmrTeloba;

4� jansaRi cxovrebis wesis 

darRveva iwvevs imuni

tetis daqveiTebas da 

xels uwyobs sxvadasxva 

daavadebis ganviTarebas;

5� garemos dacviTi 

RonisZiebebi mniSvnelo

vania janmrTelobis 

SenarCunebisaTvis�

prestruqturuli 

done

moswavlem ar icis, rom cxovre

bis wesi gavlenas axdens meiozisa 

da mitozis mimdinareobaze�

unistruqturuli 

done

moswavlem icis, rom cxovrebis 

wesi gavlenas axdens meiozisa da 

mitozis mimdinareobaze, Tumca 

ver xsnis mizezs�

multi

struqturuli done

moswavles SeuZlia daasaxe-

los is daavadebebi, romlebic 

gamowveulia mitozisa  da meiozis 

kontrolis  meqanizmis moSliT�

mimarTebiTi done

moswavle adgens mimarTebas al

koholisa da nikotinis Warbad mox

marebas, arasrulfasovan kvebasa 

da  meiozisa da mitozis procese

bis darRvevas Soris; asaxelebs im 

cvlilebebs, romlebic nikotinisa 

da alkoholis zemoqmedebiT xdeba 

ujredSi�

gafarToebuli 

abstraqciis done

moswavle afasebs ujredSi 

mitozisa da meiozis procesebis 

kontrolis mniSvnelobas janmrTe

lobis SenarCunebisTvis� mohyavs 

Sesabamisi argumentebi�
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biomravalferovneba

moswavlem unda gaacnobi-

eros, rom:

1� organizmebi dajgufebu

lia msgavsi niSanTvise

bebis mixedviT da qmnian 

sistematikur jgufebs;

2� Seguebulobebi garemo 

pirobebTan xels uwyobs 

organizmis gadarCenas/

saxeobis mdgradobas;

3� saxeobaTa mraval

ferovneba warmoiqmne

ba memkvidreobiTobis, 

cvalebadobisa da buneb

rivi gadarCevis Sedegad; 

4� biomravalferovneba 

xels uwyobs ekosistemis 

mdgradobas;

5� garemos dacviTi 

RonisZiebebi mniSvne

lovania biomravalfe

rovnebis SenarCu

nebisa da mdgradi 

ganviTarebis Tvis�

prestruqturuli 

done

moswavlem ar icis, rom  yvela 

mcenareul/cxovelur ujredSi 

mitozi da meiozi erTi sqemiT mim

dinareobs�

unistruqturuli 

done

moswavlem icis, rom mcenareul 

da cxovelur ujredebSi mitozisa 

da meiozis ZiriTadi sqema  msgav

sia, Tumca ar SeuZlia citokinezis 

doneze gansxvavebis dasaxeleba�

multi

struqturuli done

moswavles SeuZlia aRweros 

krosingoveris procesi, Tumca ver 

asaxelebs mis mniSvnelobas bio

mravalferovnebis CamoyalibebaSi�

mimarTebiTi done

moswavle adgens mimarTebas 

organizmebSi  meiozsa da cvale

badobisa da Seguebulobebis 

Camoya libebas Soris� xsnis krosin

goveris arss da akavSirebs qro

mosomis struqturul cvlilebas 

biomravalferovnebasTan�

gafarToebuli 

abstraqciis done

moswavle afasebs krosingoveris  

rols biomravalferovnebis Camo

yalibebis procesSi�
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kompleqsuri davaleba: ` memkvidruli informaciis organizeba prokario tebSi“

samizne cnebasTan 
dakavSirebuli mkvidri 

warmodgenebi

solo taqsonomiis 
done

taqsonomiis donis Sesabamisoba 
cnebasTan

struqtura da funqcia

 

moswavlem unda gaacnobi-

eros, rom:

1� biologiuri sistema 

organizaciis yovel do

neze Sedgeba sxva dasxva 

struqturisgan;

2� biologiuri sistemis Ti

Toeuli nawili specifi

kur funqcias axor

cielebs da qmnis erT 

mTlianobas;

3� biologiuri sistemis 

struqtura da funqcia 

Seesabameba erTmaneTs;

4� garemo pirobebi gavle

nas axdens biologiuri 

sistemis agebulebasa da   

funqciebze�

prestruqturuli 

done

moswavles uWirs prokariotuli 

ujredis struqturebis amocnoba 

ilustraciaze� aseve ver ganasxva-

vebs erTmaneTisgan prokariotul 

da eukariotul ujredebs�

unistruqturuli 

done

moswavle asaxelebs prokario

tuli ujredis struqturebs, Tum

ca ver asaxelebs maT funqciebs�

multi

struqturuli done

moswavle amoicnobs da ganasxva

vebs erTmaneTisgan qromosomul 

dnmsa da plazmidas� aseve ganmar-

tavs rogor aris organizmebuli 

genetikuri masala prokariotul 

ujredSi�

mimarTebiTi done

moswavle ilustraciaze amoic-

nobs binarul dayofas da ganasxva

vebs mas mitozisgan�

gafarToebuli 

abstraqciis done

moswavle argumentebiT xsnis 

rogor Seesabameba prokariotebis 

gamravlebis forma maT struqtu

ras� aRwers da adarebs erTmaneTs 

baqteriuli qromosomisa da plaz

midis struqturasa da funqcias�
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sasicocxlo Tviseba -

  moswavlem unda gaacnobi-

eros, rom:

1� yvela organizmisTvis 

damaxasiaTebelia sa

sicocxlo Tvisebebi:  

zrdaganviTareba, gam

ravleba, metabolizmi 

(kveba, sunTqva, gamo

yofa), gaRizianebadoba,   

moZraoba, memkvidreo

biToba, cvalebadoba, 

homeostazi, adaptacia; 

2� sasicocxlo Tvisebebi 

dakavSirebulia erTma

neTTan;

3� sxvadasxva organizmis 

sasicocxlo Tvisebebs 

Soris SeiZleba iyos 

rogorc msgavseba, aseve 

gansxvavebac�

prestruqturuli 

done

moswavles ar SeuZlia binaru

li gayofis, rogorc gamravlebis 

erTerTi formis aRwera�

unistruqturuli 

done

moswavle adarebs prokariotu

li ujredis binarul gayofasa da 

eukariotuli ujredis mitozuri 

gayofis procesebs, Tumca ver 

xsnis gansxvavebis mizezs�

multi

struqturuli done

moswavle adarebs prokariotu

li ujredebis binarul gayofasa 

da eukariotuli ujredebis mi

tozuri gayofis procesebs, xsnis 

gansxvavebis mizezebs�

mimarTebiTi done

moswavle msjelobs baqteriuli 

dnmisa da plazmidis gansxvave

bul rolze ujredis sasicocxlo 

Tvisebebis CamoyalibebaSi�

gafarToebuli 

abstraqciis done

moswavle argumentirebulad   

msjelobs, Tu rogor ukavSirdeba 

prokariotuli ujredis gamravle

ba mis sxva sasicocxlo Tvisebebs�
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janmrTeloba da daavadeba

  moswavlem unda gaacnobi-

eros, rom:

1� janmrTeloba aris 

adamianis organizmis 

mdgomareoba, romlis 

drosac SenarCunebulia  

homeostazi da Sromis

unarianoba, maTi dar

Rveva ki ganapirobebs 

avadobas� 

2� sxvadasxva daavade

bas aqvs gansxvavebuli  

gamomwvevi mizezebi, 

simptomebi da prevenci

is gzebi;

3� imuniteti aris orga

nizmis unari daicvas 

Tavisi janmrTeloba;

4� jansaRi cxovrebis wesis 

darRveva iwvevs imuni

tetis daqveiTebas da 

xels uwyobs sxvadasxva 

daavadebis ganviTarebas;

5� garemos dacviTi 

RonisZiebebi mniSvnelo

vania janmrTelobis 

SenarCunebisaTvis�

prestruqturuli 

done

moswavlem ar icis, ra gavlenas 

axdens adamianis cxovrebis  wesi 

nawlavuri mikrofloris SenarCu

nebaze�

unistruqturuli 

done

moswavlem icis, rom cxovrebis 

wesi gavlenas axdens adamianis naw

lavebis mikrofloraze, Tumca ver 

asaxelebs mizezs�

multi

struqturuli done

moswavles SeuZlia nawilob-

riv imsjelos nawlavSi binadari 

baqteriebis funqciebze, Tum

ca  ver xsnis plazmidis  rols 

baqteriebis cxovel qmedebaSi�

mimarTebiTi done

moswavle msjelobs jansaRi 

cxovrebis wesis mniSvnelobaze 

nawlavuri mikrofloris SenarCu

nebisTvis; SeuZlia CamoTvalos is 

problemebi, romlebic nawlavSi 

mcxovrebi sasargeblo baqteriebis 

ganadgurebam SeiZleba gamoiwvios�

gafarToebuli 

abstraqciis done

moswavle afasebs adamianis 

nawlavebSi binadari baqteriebis 

rols misi janmrTelobis SenarCu

nebaSi; sakiTxs akavSirebs plazmi

dasTan�
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biomravalferovneba

moswavlem unda gaacnobi-

eros, rom:

1� organizmebi dajgufebu

lia msgavsi niSanTvise

bebis mixedviT da qmnian 

sistematikur jgufebs;

2� Seguebulobebi garemo 

pirobebTan xels uwyobs 

organizmis gadarCenas/

saxeobis mdgradobas;

3� saxeobaTa mraval

ferovneba warmoiqmne

ba memkvidreobiTobis, 

cvalebadobis da buneb

rivi gadarCevis Sedegad; 

4� biomravalferovneba 

xels uwyobs ekosistemis 

mdgradobas;

5� garemos dacviTi 

RonisZiebebi mniSvne

lovania biomravalfe

rovnebis SenarCu

nebisa da mdgradi 

ganviTarebis Tvis�

prestruqturuli 

done

moswavlem ar icis, rom mem

kvidruli informaciis gadacema 

mniSvnelovania saxeobis  xangrZli

vad arsebobisTvis�

unistruqturuli 

done

moswavlem icis, rom baqteriebs 

binaruli gayofa axasiaTebs, Tumca 

ver akavSirebs am faqts saxeobis 

mdgradobasTan�

multi

struqturuli done

moswavles SeuZlia daasaxelos 

memkvidruli informaciis gada

cemis gzebi prokariotul orga

nizmebSi�

mimarTebiTi done

moswavle adgens msgavsebasa da 

gansxvavebas prokariotebisa da 

eukariotebis memkvidruli infor

maciis gadacemis gzebs Soris�

gafarToebuli 

abstraqciis done

moswavle afasebs  prokariotul 

organizmebSi transduqciis, 

transformaciisa da  koniugaciis 

rols biomravalferovnebis 

Camoya libebaSi�
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kvleva

moswavlem unda gaacnobi-

eros, rom:

1� kvleva aris mravaleta

piani aqtivoba,  romelic 

iZleva biologiuri 

sistemebisa da procese

bis Seswavlis saSualebas; 

kvleva SeiZleba ganxor

cieldes:  eqsperimentis 

/ cdis, savele praqtikis, 

dakvirvebisa da modeli

rebis gziT;

2� biologiuri sistemebisa 

da procesebis amsaxvel 

modelebs  axasiaTebs 

garkveuli SezRudvebi;

3� kvlevis ZiriTadi eta

pebia: sakvlevi kiTxvis 

dasma, hipoTezis Camo

yalibeba, cvladebis, 

procedurebisa da re

sursebis gansazRvra, 

monacemTa Segroveba, 

organizeba, monacemTa 

analizi da daskvna;

4� mniSvnelovania usa

frTxoebisa da eTikis 

normebis dacva kvlevis 

Catarebis dros;

5� mecnierebisa da 

teqnolo giebis ganviTa

reba efuZneba kvlevebis 

gziT gakeTebul aRmoCe

nebs, Teoriebsa da  

kanonebs; maTi Seswavla   

da kvleviTi unarebis 

gamomuSaveba mniSvnelo

vania yoveldRiur cxov

rebaSi, profesiebis arCe

visa da dauflebisTvis�

prestruqturuli 

done

moswavle ver erkveva kvlevis 

etapebSi da ver asaxelebs im 

kvlevebs, romlebsac didi mniS

vneloba hqonda transduqciis, 

transformaciisa da koniugaciis 

procesis SeswavlaSi�

unistruqturuli 

done

moswavle aRwers grifitis, 

lederbergisa da tatumis eqsper

imentebs, Tumca ver warmoadgens 

maT  sqematurad�

multi

struqturuli done

moswavle aRwers grifitis, 

lederbergisa da tatumis eqsper

imentebs da warmoadgens sqematu

rad, Tumca ver afasebs maT rols 

biologiis ganviTarebaSi�

mimarTebiTi done

moswavle gansazRvravs trans

duqciis, transformaciisa da 

koniugaciis Semswavleli kvleve

bis etapebs, SeuZlia kvlevis 

obieqtebis dasaxeleba, Tumca 

uWirs maTi SerCevis mniSvnelobis 

dasabuTeba�

gafarToebuli 

abstraqciis done

moswavle afasebs grifitis, 

lederbergisa da tatumis eqsper

imentebs biologiis ganviTarebaSi� 

SeuZlia maTi detaluri aRwera da 

kvlevis obieqtis sworad arCevis 

mniSvnelobaze msjeloba�
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kompleqsuri davaleba: ` memkvidruli informaciis organizeba da regulireba 
eukariotul ujredebSi “

samizne cnebasTan 
dakavSirebuli mkvidri 

warmodgenebi

solo taqsonomiis 
done

taqsonomiis donis Sesabamisoba 
cnebasTan

struqtura da funqcia

 

moswavlem unda gaacnobi-

eros, rom:

1� biologiuri sistema 

organizaciis yovel do

neze Sedgeba sxva dasxva 

struqturisgan;

2� biologiuri sistemis Ti

Toeuli nawili specifi

kur funqcias axor

cielebs da qmnis erT 

mTlianobas;

3� biologiuri sistemis 

struqtura da funqcia 

Seesabameba erTmaneTs;

4� garemo pirobebi gavle

nas axdens biologiuri 

sistemis agebulebasa da   

funqciebze�

prestruqturuli 

done

moswavle ver asaxelebs nukleo

somis Semadgenel komponentebs, ar 

icis, rom  eukariotul ujredSi 

dnm qromatinis saxiT aris warmod

genili�

unistruqturuli 

done

moswavle aRwers nukleosomis 

struqturas da asaxelebs misi kom

ponentebis funqciebs�

multi

struqturuli done

moswavles SeuZlia daaxasiaTos 

qromatinis struqtura da axsnas 

rogor Tavsdeba didi zomis dnm 

mikroskopuli zomis ujredSi�

mimarTebiTi done

moswavles SeuZlia Seadaros 

prokariotuli da eukariotuli 

organizmebis genomis struqtura�

gafarToebuli 

abstraqciis done

moswavle argumentebiT 

asabuTebs, rogor Seesabameba eu

kariotuli organizmebis genomis 

struqtura mis mier Sesasrulebel 

funqcias�
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sasicocxlo Tviseba -

  moswavlem unda gaacnobi-

eros, rom:

1� yvela organizmisTvis 

damaxasiaTebelia sa

sicocxlo Tvisebebi:  

zrdaganviTareba, gam

ravleba, metabolizmi 

(kveba, sunTqva, gamo

yofa), gaRizianebadoba,   

moZraoba, memkvidreo

biToba, cvalebadoba, 

homeostazi, adaptacia; 

2� sasicocxlo Tvisebebi 

dakavSirebulia erTma

neTTan;

3� sxvadasxva organizmis 

sasicocxlo Tvisebebs 

Soris SeiZleba iyos 

rogorc msgavseba, aseve 

gansxvavebac�

prestruqturuli 

done

moswavle ver xsnis, ras gulisx

mobs qsovilebis diferencireba; ar 

icis, rom sasicocxlo Tvisebebi 

erTmaneTTan aris dakavSirebuli�

unistruqturuli 

done

moswavle ganmartavs qsovilTa 

diferencirebis molekulur meqa

nizms ori hipoTezis mixedviT�

multi

struqturuli done

moswavle asaxlebs im etapebs, 

romlebic gansazRvravs ujredis/

qsovilis Semdgom saqmianobas�

mimarTebiTi done

moswavles SeuZlia imsjelos 

histonebis rolze qromatinis or

ganizebaSi, ujredis sasicocxlo 

procesebisa da Tvisebebis marTva

Si�

gafarToebuli 

abstraqciis done

moswavle msjelobs transkrip

ciis, transkripciis Semdgomi, 

translaciis, translaciis Sem

dgomi kontrolis mniSvnelobaze 

informaciis sworad gadacemisT

vis�
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janmrTeloba da daavadeba

  moswavlem unda gaacnobi-

eros, rom:

1� janmrTeloba aris 

adamianis organizmis 

mdgomareoba, romlis 

drosac SenarCunebulia  

homeostazi da Sromis

unarianoba, maTi dar

Rveva ki ganapirobebs 

avadobas; 

2� sxvadasxva daavade

bas aqvs gansxvavebuli  

gamomwvevi mizezebi, 

simptomebi da prevenci

is gzebi;

3� imuniteti aris orga

nizmis unari daicvas 

Tavisi janmrTeloba;

4� jansaRi cxovrebis wesis 

darRveva iwvevs imuni

tetis daqveiTebas da 

xels uwyobs sxvadasxva 

daavadebis ganviTarebas;

5� garemos dacviTi 

RonisZiebebi mniSvnelo

vania janmrTelobis 

SenarCunebisaTvis�

prestruqturuli 

done

moswavlem ar icis, rom mem

kvidruli informaciis regulaci

is darRveva SesaZloa daavadebis 

ganviTarebis mizezi gaxdes�

unistruqturuli 

done

moswavlem icis, rom memkvid

ruli informaciis regulaciis 

darRveva SesaZloa daavadebis 

ganviTarebis mizezi gaxdes, Tumca 

ver xsnis mizezs; ver qmnis sqemas, 

romelic  gamosaxavs informaciis 

gadacemis gzas�

multi

struqturuli done

moswavles SeuZlia daasaxelos 

ramdenime daavadeba, romlebic 

gamowveulia transkripciis, trans

kripciis Semdgomi, translaciisa 

da translaciis Semdgomi kontro

lis darRvevisas� qmnis sqemas, 

romelic  arasrulyofilad  gamo

saxavs informaciis gadacemis gzas� 

xsnis antibiotikebis moqmedebis 

meqanizms, Tumca ver afasebs maT 

mniSvnelobas medicinaSi�

mimarTebiTi done

moswavles SeuZlia daasabuTos, 

ra safrTxe eqmneba adamianis jan

mrTelobas transkripciis, trans

kripciis Semdgomi, translaciisa 

da translaciis Semdgomi kon

trolis darRvevisas; qmnis sqemas, 

romelic  mcire xarvezebiT gamo

saxavs informaciis gadacemis gzas� 

aseve msjelobs adamianis janmrTe

lobaze memkvidruli informaciis 

realizebis procesis darRvevis 

gavlenaze�

gafarToebuli 

abstraqciis done

moswavle afasebs memkvidruli 

informaciis regulaciis kon

trolis mniSvnelobas adamianis 

janmrTe lobis SesanarCuneblad� 

SeuZlia Seqmnas sqema, romelic  

srulyo filad gamosaxavs infor

maciis gadacemis gzas� afasebs 

antibiotikebis rols medicinaSi�
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biomravalferovneba

moswavlem unda gaacnobi-

eros, rom:

1� organizmebi dajgufebu

lia msgavsi niSanTvise

bebis mixedviT da qmnis 

sistematikur jgufebs;

2� Seguebulobebi garemo 

pirobebTan xels uwyobs 

organizmis gadarCenas/

saxeobis mdgradobas;

3� saxeobaTa mraval

ferovneba warmoiqmne

ba memkvidreobiTobis, 

cvalebadobisa da buneb

rivi gadarCevis Sedegad; 

4� biomravalferovneba 

xels uwyobs ekosistemis 

mdgradobas;

5� garemos dacviTi 

RonisZiebebi mniSvne

lovania biomravalfe

rovnebis SenarCu

nebisa da mdgradi 

ganviTarebis Tvis�

prestruqturuli 

done

moswavlem ar icis ra roli 

aqvs eukariotul ujredebSi 

transkripciisa da translaciis 

kontrols  biomravalferovnebis 

CamoyalibebaSi�

unistruqturuli 

done

moswavlem icis, rom arsebobs 

kavSiri eukariotul ujredebSi 

transkripciisa da translaci

is kontrolsa da biomravalfe

rovnebis Camoyalibebas Soris, 

Tumca ver xsnis mizezs�

multi

struqturuli done

moswavlem icis, ra mniSvneloba 

aqvs genebis moqmedebis regula

cias garemo pirobebTan Seguebasa 

da biomravalferovnebis SenarCu

nebaSi�

mimarTebiTi done

moswavle adgens msgavsebasa da 

gansxvavebas prokariotebisa da 

eukariotebis memkvidruli infor

maciis gadacemis gzebs Soris�

gafarToebuli 

abstraqciis done

moswavle afasebs  eukariotul 

ujredebSi transkripciisa da 

translaciis kontrolis mniSv

nelobas biomravalferovnebis 

Camoya libebis procesSi�
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kompleqsuri davaleba: ` Rerovani ujredebi “

samizne cnebasTan 
dakavSirebuli mkvidri 

warmodgenebi

solo taqsonomiis 
done

taqsonomiis donis Sesabamisoba 
cnebasTan

sasicocxlo Tviseba -

  moswavlem unda gaacnobi-

eros, rom:

1� yvela organizmisTvis 

damaxasiaTebelia sa

sicocxlo Tvisebebi:  

zrdaganviTareba, gam

ravleba, metabolizmi 

(kveba, sunTqva, gamo

yofa), gaRizianebadoba,   

moZraoba, memkvidreo

biToba, cvalebadoba, 

homeostazi, adaptacia; 

2� sasicocxlo Tvisebebi 

dakavSirebulia erTma

neTTan;

3� sxvadasxva organizmis 

sasicocxlo Tvisebebs 

Soris SeiZleba iyos 

rogorc msgavseba, aseve 

gansxvavebac�

prestruqturuli 

done

moswavles ar SeuZlia ganmar

tos, rogor ujreds ewodeba Re

rovani ujredi�

unistruqturuli 

done

moswavles SeuZlia ganmartos, 

rogor ujreds ewodeba Rerovani 

ujredebi�

multi

struqturuli done

moswavle ganasxvavebs erTma

neTisgan somatur da embrionul 

Rerovan ujredebs�

mimarTebiTi done

moswavle msjelobs Rero

vani ujredebis plastikurobaze;  

adarebs erTmaneTs Zvlis wiTeli 

tvinis hematopoeturi da stro

malur Rerovani ujredebis SesaZ

leblobebs sxva saxis ujredebad 

gardaqmnis TvalsazrisiT�

gafarToebuli 

abstraqciis done

moswavle msjelobs Rero

van ujredebsa da adamianis sxva  

ujredebs Soris gansxvavebaze,  

sasicocxlo Tvisebebis Tvalsaz

risiT�
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janmrTeloba da daavadeba

  moswavlem unda gaacnobi-

eros, rom:

1� janmrTeloba aris 

adamianis organizmis 

mdgomareoba, romlis 

drosac SenarCunebulia  

homeostazi da Sromis

unarianoba, maTi dar

Rveva ki ganapirobebs 

avadobas� 

2� sxvadasxva daavade

bas aqvs gansxvavebuli  

gamomwvevi mizezebi, 

simptomebi da prevenci

is gzebi;

3� imuniteti aris orga

nizmis unari, daicvas 

Tavisi janmrTeloba;

4� jansaRi cxovrebis wesis 

darRveva iwvevs imuni

tetis daqveiTebas da 

xels uwyobs sxvadasxva 

daavadebis ganviTarebas;

5� garemos dacviTi 

RonisZiebebi mniSvnelo

vania janmrTelobis 

SenarCunebisaTvis�

prestruqturuli 

done

moswavlem ar icis, rom Rero

vani ujredebi momavalSi SesaZloa 

gamoyenebuli iyos rTuli da 

ukurnebeli daavadebebis samkur

nalod�

unistruqturuli 

done

moswavlem icis, rom Rerovani 

ujredebi momavalSi SesaZloa 

gamo yenebuli iyos rTuli da 

ukurnebeli daavadebebis samkur

nalod, Tumca ver xsnis maTi moq

medebis meqanizms�

multi

struqturuli done

moswavles SeuZlia daasaxe

los is daavadebebi, romelTa 

gankurnebis perspeqtivac aqvs 

Rerovan ujredebs�

mimarTebiTi done

moswavles SeuZlia embrionuli 

Rerovani ujredebis gamoyenebaze 

imsjelos bioeTikis Tvalsazri

siT�

gafarToebuli 

abstraqciis done

moswavle afasebs embrionuli 

ujredebis gamoyenebis perspeq

tivebsa da sirTuleebs TerapiaSi, 

aseve  Wiplaris Rerovani ujre

debis mniSvnelobas maTi samkur

nalod gamoyenebis TvalsazrisiT�
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saintereso da xalisiani gakveTilis dasagegmad, rekomendaciis saxiT gTavazobT ram

denime meTods/strategias, romlebic moswavleebis CarTulobisa da motivaciis asa

maRleblad gamogadgebaT� saWiroebidan gamomdinare, SegiZliaT maTi modificireba an 

erTmaneTTan kombinaciaSi gamoyeneba�  

1.meTodi : gonebrivi ieriSi

mizani: problemis gadaWra moswavleebis monawileobiT, SemoqmedebiTi azrov nebis gan

viTarebis xelSewyoba, ideebis Tavisuflad warmoTqmis waxaliseba� 

meTodis gamoyenebis instruqcia: 

I.  SekiTxvis Camoyalibebis etapi.  dasviT erTi mkafiod Camoyalibebuli problemuri 

SekiTxva�

II.  ideebis dagrovebis (generirebis) etapi�

1� dawereT dafaze nebismieri moswavlis mier gamoTqmuli azri Sefasebis, kritikis gareSe;

2� mieciT moswavleebs saSualeba, Tu survili eqnebaT, warmoTqvan ramdenime idea;

3 sasurvelia dauniSnoT dro;

4� Tu ideebis raodenoba ar iqneba sakmarisi, daexmareT maT damazustebeli Seki T 

xvebiT� 

III. ideebis Sefasebis etapi: ganixileT warmoTqmuli mosazrebebi, gaaerTia  neT msgav si idee

bi, daalagebineT moswavleebs CamoTvlili ideebi prioritetebis mixedviT _ metad 

mniSvnelovanidan naklebad mniSvnelovanisken� zogierTi idea, romelic ar Seesabameba 

pasuxs, SemoxazeT� auxseniT moswavleebs, ratom aris  idea araswori, rom mas ar darCes 

ukmayofilebis gancda da sxva dros ar Tqvas uari azris gamoTqmaze�  

swavlebis strategiebi

ras unda niSnavdes termini 

citokinezi?
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2. meTodi:  identificireba - interpretireba  

moswavleebisTvis erTerT yvelaze problemur sakiTxs warmoadgens grafikebisa da 

diagramebis gaanalizeba� gTavazobT erTerT strategias, romelsac ori saxelwodebiT 

moixsenieben: `identificireba da interpretireba“ da `amoicani da axseni“� 

mizani: analizis unaris ganviTareba moswavleebSi�

meTodis gamoyenebis instruqcia: 

1� SesTavazeT moswavleebs grafiki, cxrili an diagrama�

2� sTxoveT moswavleebs monacemebis identificireba (amoicani); moswavle amoicnobs sx

vadasxva saxis informacias: ras xedavs grafikze, romeli cvladebia warmodgenili 

grafikze�

3� sTxoveT moswavleebs informaciis interpretireba (axsna); moswavle axsnis mis mier 

CaniSnul informacias�

4� sTxoveT moswavleebs grafikis dasaTaureba� moswavle moifiqrebs grafikis, diagramis 

saTaurs, romelic gamosaxavs cvladebs Soris damokidebulebas�

gTavazobT nimuSs:

I .   identificireba (amocnoba)

• me vxedav am grafikze erT mruds;

• me vxedav rom X RerZze gadazomilia dro;

• me vxedav rom Y RerZze gadazomilia qromatinis raodenoba;

• A da C drois ganmavlobaSi qromatinis raodenoba ar icvleba

• B drois ganmavlobaSi qromatinis raodenoba ormagdeba;

• D drois ganmavlobaSi qromatinis raodenoba naxevrdeba�

II .  interpretireba (axsna) 

• A drois ganmavlobaSi qromatinis raodenoba ar icvleba, Sesabamisad, is gamosaxavs 

interfazis G1 fazas;

• B Seesabameba sinTezis fazas, radgan qromatinis raodenoba ormagdeba;

• C gamosaxavs G2 fazas, profazasa da metafazas;

• D gamosaxavs anafazas da telofazas�

III.  grafikis dasaTaureba 

• grafiki gamosaxavs dnmis raodenobis cvlilebas ujreduli ciklis ganmavlobaSi�

A B dro

dnm-is Semcveloba

4c

2c

0

C D
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3. meTodi: mtkiceba, mtkicebuleba, msjeloba 

(`mmm strategia“)

mizani: argumentirebuli msjelobis unaris ganviTareba�

argumentirebuli msjeloba sami nawilisgan Sedgeba: mtkiceba, mtkicebuleba da msj

eloba� am sami sityvis pirveli asoebidan gamomdinareobs strategiis saxelwodeba: `mmm 

strategia~� 

strategiis gamoyenebis mTavari azri is aris, rom moswavlem gaiaros samive etapi; ga

nasxvaos mtkiceba mtkicebulebisgan, rac samomavlod argumentisa da kontrargumentis 

CamoyalibebaSi daexmareba� Tqven SegiZliaT SecvaloT Tanmimdevroba� magaliTad, sTx

oveT moswavleebs, mtkicebulebis mixedviT Camoayalibon mtkiceba an mtkicebis asaxsne

lad moipovon mtkicebuleba� nebismier SemTxvevaSi es moswavleebisgan maRal saazrovno 

unarebs moiTxovs� am gziT Tqven maT e�w� deklaratiul codnas CamouyalibebT�  

mtkiceba: 

• SekiTxvaze pasuxi;

• sakiTxis Sesaxeb gamotanili daskvna;

• debuleba, romelic unda damtkicdes;

• debuleba, romelic gamosaxavs damokidebulebas sidideebs (cvladebs) Soris;

• debuleba, romelic adgens mizezSedegobriv kavSirs�

mtkicebuleba:

• raodenobrivi da Tvisobrivi monacemebi;

• diagrama, grafiki;

• detalebi, romlebic asabuTebs mtkicebas;

• sando informacia;

• pasuxi, romelsac imave pirobebSi miiRebs nebismieri adamiani�

msjeloba:

• kavSiri mtkicebasa da mtkicebulebas Soris;

• axsna, Tu ratom asabuTebs mtkicebuleba mtkicebas;

• monacemebis interpretacia;

• raime samecniero principi, romelic mtkicebulebis ganxilvisas  gamoiyeneba�

am strategiis gamoyenebis dros moswavle:

1�  waradgens mtkicebas� es aris misi mosazreba, SekiTxvaze pasuxi, daskvna, romelic kv

levis dros Camouyalibda� 

2� CamoTvlis mtkicebulebebs. es SeiZleba iyos monacemebis Semcveli cxrili, sxvadasxva 

formis diagrama, kvlevis Sedegad mopovebuli monacemebi da sxva�

3� imsjelebs� erTmaneTTan daakavSirebs mtkicebulebasa da mtkicebas�
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gTavazobT erTerT nimuSs:

SekiTxva: rogor icvleba araorganuli katalizatorisa da fermentis Tanaobisas mim
dinare reaqciebis siCqare temperaturis gavleniT? 

mtkiceba araorganuli katalizatori temperaturis gazrdiT ar iSleba, fer
menti veRar asrulebs funqcias�

mtkicebuleba

msjeloba

marcxena grafikidan Cans, rom temperaturis gazrdiT reaqciis siCqare 
wrfivad izrdeba� marjvena grafikidan Cans, rom dasawyisSi tempera
turis gazrdiT reaqciis siCqare izrdeba, magram, roca temperatura 
garkveul zRvars aRwevs, reaqciis siCqare Zalian swrafad nuls utol
deba� daskvnis saxiT SeiZleba iTqvas, rom marcxena grafiki gamosaxavs 
araorganuli katalizatoris monawileobiT mimdinare rea qciis siC
qaris damokidebulebas temperaturaze� marjvena  fermentis monawi
leobiT mimdinare process� fermenti cilaa da is denaturaciis gamo 
veRar asrulebs funqcias�

temperatura temperatura
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4. meTodi: cda da eqsperimenti

mizani: moswavleebs ganuviTardeT: kvlevaZiebis unari; hipoTezis Camoyali bebis una

ri; bunebrivi movlenisa da procesis warmodgenisa da axsnis unari; Sedarebisa da anal

izis unari� 

instruqcia meTodis gamosayeneblad: CaatareT sademonstracio eqsperimenti an sTxo

veT moswavleebs, Tavad Caataron is (individualurad an mcire jgufebSi)� gaiTvaliswineT 

usafrTxoebis wesebi, sTxoveT moswavleebs maTi dacva� sasurvelia, saklaso oTaxSi an 

laboratoriaSi gamoakraT „laboratoriaSi qcevis wesebi“ da moswavleebs xSirad gaamax

vilebinoT masze yuradReba� 

eqsperimentis gasaxorcieleblad: 

1� SearCieT sakiTxi da sakvlevi SekiTxva; 

2� moamzadeT eqsperimentis Catarebis instruqcia;

3� SearCieT eqsperimentisTvis saWiro resursebi;

4� sTxoveT moswavleebs, gamoTqvan varaudi/hipoTeza sakvlev SekiTxvasTan dakavSire

biT;

5� sTxoveT moswavleebs, Caataron eqsperimenti instruqciis mixedviT; 

6� sTxoveT moswavleebs, aRricxon monacemebi Tqven mier momzadebul cxrilebSi an 

samuSao furclebSi�

7� sTxoveT moswavleebs, gamoitanon daskvna miRebuli Sedegebis analizis safuZvelze 

da Seadaron sakuTar varauds/hipoTezas;

8� sTxoveT moswavleebs, warmoadginon miRebuli Sedegebi�

4.1. virtualuri laboratoriebi

virtualuri laboratoria samecniero laboratoriis analogia� 

misi gamoyenebis mizania: 

moswavlem SeZlos:

• kompiuteris gamo yenebiT biologiuri procesebis amsaxveli iseTi eqsperimentis 

Catareba, rogorsac realurad ver ganaxorcielebs;

• axali codnis SeZena saxaliso da saintereso garemoSi; 

• procesebis meqanizmebis kvleva;

• erTi movlenis/procesis mravaljer ganxorcieleba;

• distanciuri swavla�

instruqcia meTodis gamosayeneblad: 

1� moZebneT internetis gamoyenebiT virtualuri laboratoriis internet misamarTi� 
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2� SeqmeniT moswavleebisTvis virtualuri laboratoriiT sargeblobis instruqcia;

3� moamzadeT resursi;

4� gaacaniT moswavleebs virtualuri laboratoriis gamoyenebis mizani;

5� sTxoveT moswavleebs, imuSaon instruqciis mixedviT da gamoitanon daskvna;

6� daakvirdiT moswavleebis muSaobas da mieciT miTiTeba saWiroebis SemTxvevaSi�

5. meTodi: manipulativebi

manipulativi sxvadasxva zomisa da formis sagania, romelic gamoiyeneba rogorc swav

lebis saSualeba, mag�, marcvleuli, Cxirebi, kubebi, Jelatini, ConCxi, ujredis mode li da 

sxva� is SeiZleba iyos damzadebuli moswavlis an maswavleblis mier� 

manipulativebi gamoiyeneT iseTi procesebis/movlenebis asaxsnelad, romlebic:

• aradakvirvebadia mikroskopuli agebulebis gamo;

• moicavs bevr safexurs;

• warmoadgens abstraqtul ideas�

mizani: 

 ¾ samecniero cnebebisa da ideebis ganxilva;

 ¾ problemis gadasawyvetad swori gzis Zieba;

 ¾ movlenebze sakuTari mosazrebis gamoxatva;

 ¾ moswavleebis erToblivi muSaoba;

 ¾ sakuTari swavlis procesis marTva;

 ¾ moswavlis CarTulobis gazrda;

 ¾ sssm moswavleebis CarTva saswavlo procesSi;

 ¾ moswavlis TviTSefasebis amaRleba�

instruqcia meTodis gamosayeneblad:  

1� gansazRvreT manipulativis gamoyenebis mizani;

2� SearCieT saWiro resursi; 

3� CamoayalibeT manipulativis damzadebis instruqcia (Tu manipulativs amzadeben mos

wavleebi);

4� sTxoveT moswavleebs, instruqciis gamoyenebiT daamzadon manipulativi;

5� sTxoveT moswavleebs, warmoadginon manipulativebi;

6� SeafaseT moswavleebis mier momzadebuli manipulativi� 
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6. meTodi: jigsou - mozaika

6.1. didi jigsou

mizani: didi zomis informaciis mcire droSi damuSaveba da moswavleebs Soris TanamS

romlobiTi unarebis ganviTareba�

meTodis gamoyenebis instruqcia:  

1� SearCieT teqsti, romlis damuSavebac  gsurT, dayaviT is imden nawilad, ramdeni mos

wavlec aris jgufSi; 

2� dayaviT klasi jgufebad, SeqmeniT heterogenuri (Sereuli) jgufebi� jgufSi moswav

leTa maqsimaluri raodenoba SeiZleba iyos eqvsi� gaacaniT moswavleebs  meTodis in

struqcia; 

3� sTxoveT moswavleebs, gaiTvalon 1dan 6mde� daurigeT moswavleebs teqstis nawilebi, 

romlebsac daamuSaveben individualurad� yvela jgufSi N1 moswavleebi amuSaveben 

teqstis erTsa da imave nawils, N2 moswavleebi _ meore nawils da a�S�

4�  drois amowurvis Semdeg, sTxoveT moswavleebs, Seqmnan axali jgufebi� pirvel jgufSi 

moxvdebian is moswavleebi, romelTa rigiTi nomeri erTia, meoreSi _ ori, mesameSi _ 

sami, meoTxeSi _ oTxi da a� S� ase SeqmniT e�w� `eqspertTa jgufs“� eqspertTa jgufebis 

raodenoba Seesabameba teqstis nawilebis raodenobas�

5�  moswavleebi eqspertTa jgufebis SigniT Seajereben individualurad miRebul codnas; 

imsjeleben imaze, Tu rogor gadascen es informacia ZiriTadi jgufis wevrebs;

6� sTxoveT moswavleebs, daubrundnen ZiriTad/jigsous jgufebs, gadascen eqspertTa 

jgufebSi damuSavebuli informacia� isini gaamTlianeben danawevrebul teqsts;

7�  daurigeT moswavleebs SekiTxvebi/savarjiSoebi, axali masalis gagebis donis Sesamow

meblad;

8� SeafaseT jgufebis muSaoba, gakveTilis bolos gaakeTeT refleqsia� 

6.2. mcire  jigsou

mizani: didi zomis informaciis mcire droSi damuSaveba da moswavleebs Soris TanamS

romlobiTi unarebis ganviTareba�

meTodis gamoyenebis instruqcia:  

 1� SearCieT teqsti, romlis damuSavebac  gsurT, dayaviT is imden nawilad, ramdeni mos

wavlec aris jgufSi;

2� dayaviT klasi  jgufebad, SeqmeniT heterogenuri (Sereuli) jgufebi� jgufSi mos

wavleTa maqsimaluri raodenoba SeiZleba iyos eqvsi� gaacaniT moswavleebs  meTodis 

instruqcia; 

3� sTxoveT moswavleebs, gaiTvalon 1dan 6mde� daurigeT moswavleebs teqstis nawilebi, 

romlebsac daamuSaveben individualurad� yvela jgufSi N1 moswavleebi amuSaveben 

teqstis erTsa da imave nawils, N2 moswavleebi _ meore na wils da a� S�

4� sTxoveT moswavleebs, gauziaron miRebuli informacia jgufis danarCen wevrebs, amiT 

isini gaamTlianeben danawevrebul teqsts;
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5� daurigeT moswavleebs SekiTxvebi/savarjiSoebi, axali masalis gagebis donis Sesamow

meblad�

6� SeafaseT jgufebis muSaoba, gakveTilis bolos gaakeTeT refleqsia� 

7.  meTodi: diskusia

mizani:   

 9 kritikuli mosmenis unaris ganviTareba�
 9 kritikuli azrovnebis unaris ganviTareba�
 9 sakuTari azris Camoyalibebisa da dasabuTebis unaris ganviTareba�

konkretuli diskusiis mizani: xeli Seuwyos jgufs gansaxilveli sakiTxis Sesaxeb cod

nis gamomJRavnebaSi da am codnis problemis gadasaWrelad gamoyenebaSi�

meTodis instruqcia:  

1� moamzadeT Ria tipis sadiskusio SekiTxvebi, romlebzec SeiZleba gansxvavebuli mo

sazrebebi arsebobdes� 

warmarTeT diskusia Ria SekiTxvebiT:

9	 rogoria Tqveni reaqcia   sakiTxTan dakavSirebiT?

9	 romelma problemam dagainteresaT?

9	 ra gaZlevT aseTi daskvnis gamotanis safuZvels?

9	 ra argumentis/argumentebis safuZvelze gamoitaneT aseTi daskvna?

9	 ra aris saWiro imisTvis, rom �����������������������������������������������������������?

9	 ra moxdeboda im SemTxvevaSi, Tu ?

9	 rogor gavlenas iqoniebs  da ratom?

9	 ras unda velodeT ?

2� daurigeT moswavleebs sami sxvadasxva feris alami, sTxoveT daamagron almebi 

RrubelSi�

3� gaacaniT moswavleebs diskusiis warmarTvis wesebi� TiToeul moswavles azris gamo

xatvis ufleba mieciT samjer� yoveli pasuxis Semdeg, moswavlem unda amoiRos erTi alami 

da gadados gverdiT (sasurvelia diskusiis wesebis moswavleebTan erTad SemuSaveba)�

sarekomendacio qcevis wesebi diskusiis dros:

    1� azris gamoTqmis survilis SemTxvevaSi aiwie xeli;

    2� daicavi reglamenti;

    3� mousmine mosaubres;

    4� pativi eci nebismieri adamianis mosazrebas;

    5� gaakritike azri da ara adamiani�
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diskusiis xerxebi: 

1� problemis an SekiTxvis dasmis Semdeg sTxoveT moswavles, Sebrundes  gverdiT mj

domi moswavlisken da gamarTos diskusia mewyvilesTan pasuxebis mosaZebnad (dro 30 wami)� 

sTxoveT moswavleebs, gauziaron sakuTari argumentebi mTel klass� meTodi gamoiyeneT 

mokle droSi martivi pasuxebis misaRebad�  

2� problemis an SekiTxvis dasmis Semdeg sTxoveT moswavles, 30 wamis ganmavlobaSi 

ifiqros damoukideblad, Semdeg Sebrundes mewyvilisken da masTan Seajeros sakuTari 

mosazrebebi� sTxoveT moswavleebs, gauziaron sakuTari argumen tebi  mTel klass�

3� warmarTeT diskusia  35  moswavlisgan Seqmnil jgufebSi� jgufebi SeiZleba Camoay

aliboT: 

9	moswavleTa survilis gaTvaliswinebiT;

9	feradi baraTebiT� erTi feris baraTebis mqone moswavleebi erT jgufSi  

moxvdebian�

sasurvelia, gaunawiloT jgufis  wevrebs movaleobebi:

    1� moswavle, romelic CainiSnavs argumentebs;

    2� moswavle, romelic moiZiebs damatebiT informacias;

    3� moswavle, romelic dasvams SekiTxvebs;

    4� moswavle, romelic waradgens argumentebs�

sasurvelia, jgufebi zogjer gadanawildes, raTa moswavleebma sxva Tanato leb  Tanac 

imuSaon� 

sTxoveT moswavleebs, jgufuri diskusiis dasrulebis Semdeg, sakuTari mosazrebebi 

gauziaron mTel klass� 

4� gaacaniT mosazreba klass da sTxoveT gadanawildnen or jgufad: mosazrebis momx

reebad da mowinaaRmdegeebad� erTi jgufi unda ganTavsdes klasis erT, meore jgufi ki 

meore kuTxeSi� SeqmeniT wyvili _ momxre da mowinaaRmdege� sTxoveT wyvilebs, warmarTon 

diskusia, daasabuTon sakuTari pozicia� 

5� warudgineT klass problema, daurigeT sainformacio masalebi� sTxoveT moswav

leebs, daamuSaon informacia, moiyvanon am mosazrebis damadasturebeli argumentebi da 

kontrargumentebi� marTeT procesi da dasviT mimarTulebis mimcemi SekiTxvebi� 

Sefaseba: diskusiis msvlelobis dros: gaakontroleT, icaven Tu ara moswavleebi di

skusiis wesebs; CainiSneT maTi pasuxebi; ar gamoxatoT Tqveni mosazreba� SeafaseT argu

mentebi da ara poziciis marTebuloba� gamoiyeneT jgufis muSaobis Sefasebis rubrika, 

romelic SeiZleba Seavsos jgufis mxolod erTma an yvela wevrma�
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diax ara zogjer

diskusiaSi monawileobda da azrs gamoTqvamda 
jgufis yvela wevri

komunikacia iyo interaqtiuli

jgufis wevrebi xSirad svamdnen SekiTxvebs azris 
dasazusteblad da/an procesis gaaqtiurebis mizniT

diskusia exeboda mxolod sadiskusio Temas

daculi iyo diskusiis wesebi

vici gavige minda vicode

diskusiis dros moswavlem unda icodes, rom ar arsebobs mcdari da swori azri� arse

bobs dasabuTebuli da dausabuTebeli mosazreba� 

diskusiis dros xeli SeuwyveT moswavleebs:

• yuradRebiT moisminon yvelas mosazreba;

• dasvan SekiTxvebi;

• Seamowmon variantebi;

• Seajamon gamoTqmuli azri;

• ikamaTon konstruqciulad;

• miiRon gadawyvetileba;

• moiyvanon argumentebi�

8. meTodi:  vici/ minda vicode/ gavige

mizani:  es meTodi moswavleebs exmareba codnis daxarisxebaSi, umaRlebs motivacias, 

aaqtiurebs winare codnas, uviTarebs weriT unar_Cvevebs� 

instruqcia:  sTxoveT moswavleebs sakiTxTan dakavSirebiT Seavson I sveti�   axa li masa

lis wardgenis Semdeg (SegiZliaT axali masala warudginoT TqvenTvis sasurveli formiT) 

sTxoveT, Seavson II sveti� meore svetis Sevsebis Semdeg, sainte reso iqneba informaciis 

gaziareba wyvilSi, jgufSi an mTel klasTan� gakveTilis bolos moswavleebs sTxoveT, 

Seavson III sveti� momdevno gakveTilis dasagegmad gamogadgebaT im sakiTxebis CamonaTvali, 

romlebic moswavleebs ainteresebT�
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9. meTodi:  3, 2, 1

mizani: weriTi unarCvevebis ganviTareba, sakiTxze yuradRebis koncentrirebis unaris 

Camoyalibeba, sakiTxebis daxarisxebis unaris ganviTareba� 

es instrumenti SegiZliaT gamoiyenoT ganmaviTarebeli SefasebisTvis, gasasvleli 

bileTebis formiT� moswavleebisgan miRebuli informaciis safuZvelze, dagegmeT momdev

no gakveTili�

instruqcia: moswavleebs sTxoveT, gakveTilis bolos daweron furcelze an Tqven mier 

darigebul formebSi:

sami ram, ramac damainteresa

ori ram, razec minda meti gavigo

erTi ram, rasac gavakritikebdi/ar veTanxmebi

10. meTodi: ra damamaxsovrda gakveTilidan?

mizani: moswavles ganuviTardes metakognituri unarebi�

instruqcia: daurigeT moswavleebs gakveTilis bolos grafikuli organizatori an 

sTxoveT sqemis rveulSi gadaxazva da aTvisebuli masalis erTi abzacis saxiT warmodgena� 

instrumenti gamogadgebaT ganmaviTarebeli SefasebisTvisa da  werilobiTi ukukavSirisT

vis�

ra damamaxsovrda  gakveTilidan?

saxeli da gvari _

klasi _ 

gakveTilis Tema _ 

erTi abzacis meSveobiT CamoayalibeT sakuTari mosazreba imis Sesaxeb, Tu ra 

iswavleT, gaigeT am konkretuli gakveTilidan� ra dagamaxsovrdaT yvelaze metad:
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11. meTodi: kognituri diagramebi da saazrovno sqemebi

11. 1. movlenebis jaWvi

mizani: moswavlem SeZlos movlenebisa da procesebis erTmaneTTan  dakavSireba�

 

instruqcia sqemis gamosayeneblad: sTxoveT moswavleebs daakavSiron erTmaneTTan mov

lenebi da procesebi�

11. 2. sakiTxis  an movlenebis klasifikacia

mizani:  moswavlem SeZlos sakiTxis an movlenebis klasifikacia�

instruqcia sqemis gamosayeneblad: sTxoveT moswavleebs, sqematurad warmoad ginon ro

melime sakiTxi, magaliTad, warmoadginon Rerovani ujredebis klasifikaciis sqema�
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11.3. venis diagrama

mizani: moswavlem SeZlos  or movlenas Soris msgavsebisa da gansxvavebis povna�

 

instruqcia sqemis gamosayeneblad: sTxoveT moswavleebs, Seadaron ori organizmi, mov

lena� TanakveTaSi iwereba msgavseba, marcxena da marjvena nawilebSi ki TiToeuli orga

nizmis, movlenis maxasiaTebeli niSnebi�

12.  meTodi: sityvis nawilebi

mizani: moswavlem SeZlos axali terminis mniSvnelobis dadgena da  damaxsovreba�

instruqcia meTodis gamosayeneblad:  gamoiyeneT es meTodi axali samecniero terminis 

axsnis dros� sTxoveT moswavleebs, termini dayon nawilebad, TiToeul maTgans mouZebnon 

ganmarteba, Semdeg daakavSiron es nawilebi erTmaneTTan� am gziT moswavle Tavad gaSif

ravs termins da advilad daimaxsovrebs mis Sinaarss� magaliTad: termini `kariokinezi“ 

dayaviT or nawilad _ `karion” da `kinezi”� (`karion” _ birTvi da `kinezi” _ gayofa)� Tu 

SevaerTebT am mniSvnelobebs, moswavles vaCvenebT, rom kariokinezi aris birTvis orad 

gayofis procesi�

13. meTodi: blumis kubiki

mizani: moswavlem SeZlos sakiTxis sxvadasxva saazrovno donis mixedviT  ganxil va� 

meTodi xels uwyobs komunikaciis, sakuTari azris gamoTqmis, informaciis daxaris

xebis, analizis, msjelobisa da Sefasebis unarebis ganviTarebas� `blumis kubiki“ saSu

alebas mogcemT, yvela moswavle CarToT muSaobaSi� 

instruqcia meTodis gamosayeneblad: gakveTilis dagegmvis dros SearCieT Tema, rome

lic yvela donis SekiTxvis dasmis saSualebas mogcemT� daamzadeT qaRaldisgan kubi, mis 

yvela waxnagze gaanawileT blumis taqsonomiis mixedviT sxvadasxva saazrovno donis Ses

abamisi SekiTxvebi�

magaliTad: Seadare meiozis pirveli da meore gayofa erTmaneTs�
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I waxnagi _ aRwere sagani an movlena (fizikuri Tvisebebis an etapebis mixedviT);

II waxnagi _ Seadare erTmaneTs (ori movlena� ori organizmi an ujredebi, miamsgavse rame 

aracocxal sagans);

III waxnagi _ gaaanalize, `rogor muSaobs ujredis esa Tu is organoidi?~;

IV waxnagi _ ra mniSvneloba aqvs romelime organos an process? 

V waxnagi _ moiyvane argumenti/argumentebi (romelime movlenis mniSvnelobaze);

VI waxnagi _ moiyvane kontrargumenti (sawinaaRmdego argumenti)�

meTodi `blumis kubiki“ SegiZliaT gamoiyenoT rogorc mimdinare, ise Semajame bel ga

kveTilze� 

Temis SerCevis Semdeg, klasi dayaviT jgufebad ise, rom SeqmnaT SesaZleblobebis 

(mzaobis) mixedviT Sereuli jgufebi, romlebSic moxvdebian gogonebic da biWebic� dag

WirdebaT imdeni kubi, ramdeni jgufic gaqvT� meTodi moiazrebs wyvilebSi muSaobas, Tum

ca SegiZliaT misi modificireba (arsebobs misi mravali varianti) da klasis saWiroebebze 

morgeba� 

14. roluri TamaSi

roluri TamaSi TanamSromlobiTi swavlebis meTodia� 

mizani: 

• sxva adamianis rolis TamaSiT, moswavleebSi erTi da imave problemis ramdenime 

gansxvavebuli kuTxiT ganxilva;

• maRali saazrovno unarebis ganviTareba;

• empaTiis unaris ganviTareba;

• Tematurad msgavsi Sinaarsebis urTierTdakavSireba;

• informaciisa da gamocdilebis roluri gaTamaSebiT gadmocema;

• komunikaciuri unarebis ganviTareba;

• TviTrefleqsia, TviTrealizeba;

am dros iqmneba iseTi xelovnuri garemo, romelic realurs emsgavseba� swavlebis aqti

uri formaa� am dros moswavleebi gonebrivad da fizikurad aqtiurebi arian, gamoxataven 

sakuTar damokidebulebebs, emociebs� es ki aadvilebs daswavlis process�

116

Don
't c

op
y



roluri TamaSi

Tavisuflad asocirebuli

da spontanuri
reglamentirebuli

spontanuri roluri TamaSis dros monawileebi fantaziiT qmnian da umetes SemTxvevaSi 

cvalebadi scenarebiT TamaSoben�

reglamentirebuli roluri TamaSis dros monawileebi myar scenars misdeven, TamaSis 

gansazRvrul saSualebebs iyeneben�

roluri TamaSi

I etapi: 

momzadeba

scenaris

Sedgena

damkvirveblis

komentari
instruqciis 

momzadeba

da gacema

Sefasebis 

kriteriumebis

SemuSaveba

rolidan 

gamosvla

maswavleblis 

Sejameba

miznis 

gansazRvra

rolis 

Sesruleba
mosazrebebis 

gamoTqma

emociebisa da 

miRebuli 

codnis Sesaxeb

II etapi: 

gaTamaSeba

III etapi: 

ganxilva
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samecniero praqtikebi

dReisTvis cnobilia rva samecniero praqtika� samecniero meTodisgan gansxvavebiT, 
nabijebis Tanmimdevrobis dacva ar aris savaldebulo, Sesabamisad, moswavle ufro Tav
isufalia�

maTematikuri aparatisa da ist-is gamoyeneba

• movlenis axsnis, problemis gadaWris an mtkicebis dasasabuTeblad moswavle iyenebs  
maTematikur, kompiuterul da algoriTmul gamosaxulebebs;

• monacemebis warmodgenisas iyenebs Sesabamis erTeulebs;

• iyenebs wiladebs, aTwiladebs, procents, ZiriTad da warmoebul erTeulebs;

• iyenebs algebrul gamosaxulebas�

mtkicebulebebze dafuZnebuli argumentirebuli msjeloba

• adarebs erTmaneTs urTierTsawinaaRmdego argumentebs da mtkicebulebe bis safuZ
velze aanalizebs maT sandoobas;

• xsnis da afasebs argumentebs mtkicebis, mtkicebulebisa da msjelobis safuZvelze;

• aqvs mis mimarT gamoTqmuli kritikuli azris mimRebloba; gansazRvravs damatebiT 
saWiroebebs winaaRmdegobebis dasaZlevad;

• agebs, iyenebs da warmoadgens zepir an werilobiT argumentebs da kontrargumen
tebs monacemebisa da mtkicebulebebis safuZvelze;

• xsnis movlenebsa da procesebs da eZebs problemis gadaWris gzebs;

• warmoadgens raodenobriv da Tvisobriv mtkicebulebebs damokidebul da damou
kidebel cvladebs Soris kavSiris safuZvelze;

• sxvadasxva wyarodan moZiebuli sando mtkicebulebebis safuZvelze, xsnis movlena
sa da process;

15. samecniero meTodi

samecniero meTodi aris Svidi nabijis erToblioba, romelic moswavles daexmareba 

sakvlev SekiTxvaze pasuxis gacemaSi� aucilebelia moswavlem gaiaros nabijebis Semdegi 

Tanmimdevroba:

nabiji 1. sakvlevi SekiTxvis dasma (kiTxva unda Seesabamebodes dasakvirvebel obieqts� 

kiTxvaze pasuxis gasacemad aucilebelia romelime tipis kvlevis gaxor cieleba);

nabiji 2. sakvlevi sakiTxis Sesaxeb informaciis Segroveba da damuSaveba;

nabiji 3. hipoTezis Camoyalibeba _ moswavle gamoTqvams varauds kvlevis savaraudo Sede

gis Sesaxeb;

nabiji 4. cdis/eqsperimentis dagegmva� es nabiji moicavs cvladebis gansazRvras, resurse

bis dadgenasa da eqsperimentis gegmis Sedgenas;

nabiji 5. eqsperimentis gaxorcieleba da monacemebis Segroveba;

nabiji 6. monacemebis analizi da daskvna;

nabiji 7. miRebuli Sedegebisa da daskvnis gaziareba�
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• iyenebs samecniero mosazrebebs, principebsa da mtkicebulebebs movlenis axsnisa 
da problemebis gadaWrisTvis;

• warmodgenili mtkicebis asaxsnelad iyenebs mtkicebulebebze dafuZnebul argumen
tirebul msjelobas;

• samecniero monacemebze dayrdnobiT, xsnis realur cxovrebasTan dakavSi rebul 
problemebs�

informaciis moZieba, Sefaseba da gaziareba

• kritikulad kiTxulobs da amuSavebs samecniero literaturas; afasebs wa kiTxuli 
masalis sandoobasa da validurobas, gamoyofs sakvanZo sakiTxebs, SeuZlia rTuli 
teqstis adaptireba;

• erTmaneTs adarebs da aanalizebs sxvadasxva gziT mopovebul informacias;

• informacias warmoadgens werilobiT an zepirad�

sakvlevi SekiTxvis dasma da problemis gansazRvra

• svams sakvlev SekiTxvas sakuTari dakvirvebisa da gamocdilebis safuZvelze;

• svams SekiTxvebs cvladebs Soris damokidebulebis dasadgenad;

• gamoTqvams varauds sakvlev SekiTxvaze pasuxis gasacemad;

• gansazRvravs problemas da afasebs sakvlevi SekiTxvis relevanturobas;

• ayalibebs hipoTezas Teoriaze an modelze dayrdnobiT;

• svams SekiTxvebs, romlebic SeiZleba gamokvleuli iyos skolis laboratoriaSi, 
savele pirobebSi�

kvlevis dagegmva da Catareba

• gegmavs da atarebs kvlevas individualurad an jgufis wevrebTan TanamSromlobiT, 
monacemebis Sesagroveblad da mtkicebulebebis mosapoveblad;

• atarebs eqsperiments da gansazRvravs damokidebul, damoukidebel da sakontrolo 
cvladebs� xsnis maT Soris damokidebulebas;

• irCevs instrumentebs monacemebis Segrovebis, gaanalizebis, wardgenisa da Sefase
bisTvis;

• adgens kvlevis CatarebisTvis saWiro resursebs� afasebs riskebs;

• icavs usafrTxoebis wesebs�

modelebis Seqmna da gamoyeneba

•  adarebs modelebs erTmaneTs da afasebs maT Sesabamisobas moTxovnebTan, irCevs 
iseT models, romelic akmayofilebs kriteriumebs;

• qmnis models;

• SeuZlia modelis naklovanebebsa da upiratesobebze msjeloba�

monacemTa analizi da interpretacia

• aanalizebs sxvadasxva formiT warmodgenil monacemebs saTanado daskvnis gamosa
tanad;

• iyenebs albaTobisa da statistikis elementebs;

• monacemTa analizisa da interpretaciis dros iTvaliswinebs gazomvis cdo milebebs;

• adarebs sxvadasxva gziT miRebul monacemebs, Catarebuli eqsperimentis Sedegebis 
sandoobis dasadastureblad�
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16. meTodi: saswavlo proeqti

ratom aris proeqtebiT swavleba efeqturi? ra sirTuleebi axlavs proeqtis dagegm
vas?

proeqtze dafuZnebuli swavleba aris moswavleze orientirebuli swavlebis forma, 
roca maswavlebeli da moswavleebi TanamSromloben� proeqtgakveTili aris swavlebis 
gansakuTrebuli forma, romlis drosac maswavleblebi da moswavleebi mimarTaven er
Toblivad formulirebul Temas/sakiTxs, problemas, mis dasamuSaveblad adgenen gegmas, 
monawileoben am gegmis SesrulebaSi da warmoadgenen erT saerTo produqts� pedagogiur 
literaturaSi proeqtgakveTilis sxva dasxva sinonimi gvxvdeba: proeqtmeTodi, proeqtze 
dafuZnebuli swavleba, saswavlo proeqti da sxv� 

am dros izrdeba orive mxaris SesaZleblobebi� aseTi tipis swavleba moswavles aka
vSirebs realur samyarosTan� is ufro Rrmad swavlobs gansaxilvel sakiTxs da fasde
ba mravalmxriv� swavleba moswavlezea orientirebuli� yvelaze mniSvnelovani is aris, 
rom maswavlebelma warmatebuli proeqtgakveTilis mosamzadeblad Tema SearCios moswav
leebTan erTad� proeqtgakveTilis sqema aseTia: 

• iniciativis wardgena da ganxilva; 
• proeqtis monaxazis warmodgena, dagegmva (amocanebi, resursebi, dro, mova leobebi); 
• proeqtis gaxorcieleba, Sualeduri Sefaseba;
• Sedegebis prezentacia da saboloo Sefaseba�

saswavlo proeqtisTvis damaxasiaTebeli niSnebia: 

• iniciativa momdinareobs moswavlisgan an maswavleblisgan;

• proeqtis monawileebi erTad muSaoben gegmis Sedgenaze;

• Tanxmdebian urTierTobis formebze;

• erTad gansazRvraven proeqtis mizans, gegmaven aqtivobebs, msjeloben savaraudo 
Sedegebze, adgenen ra droSi unda Sesruldes esa Tu is amocana;

• iTvaliswineben sakuTar da jgufis interesebs;

• kritikulad afaseben rogorc sakuTar, aseve sxva monawilis namuSevars;

• iziareben pasuxismgeblobas;

• exmarebian erTmaneTs;

• individualuri interesi ukana planzea gadaweuli�

proeqtze dafuZnebuli gakveTilis maxasiaTeblebi:

1� saswavlo procesi orientirebulia moswavleebze (idea momdinareobs moswavleebisgan);

2� proeqtSi Setanilia urTierTdakavSirebuli davalebebi da aqtivobebi, romlebic dro
Sia gawerili;

3� proeqtSi integrirebulia mimdinare da Semajamebeli Sefasebis komponentebi�

4� proeqti ukavSirdeba realur cxovrebas;

5� moswavleebi warmoadgenen TavianT codnasa da unarCvevebs namuSevrebis gamoqveynebiT, 
prezentaciiT an gamofeniT;

6� swavlebis mravalferovani meTodebi exmareba swavlis sxvadasxva stilis mqone moswav
leebs�

120

Don
't c

op
y



termini gulisxmobs `azrovnebas imaze, Tu rogor vazrovneb“� arsebobs sxvadasxva 

strategia, romlebic xels uwyobs moswavles masalis efeqtur aTvisebaSi� imisTvis, rom 

daexmaroT moswavles metakognituri unarebis Camoyalibebasa da ganviTarebaSi:

• sTxoveT moswavleebs, erTad imecadinon mcire jgufebSi an wyvilebSi;

• mieciT monaxazi  Canawerebis gasakeTeblad;

• dausviT SekiTxvebi imasTan dakavSirebiT, Tu rogor swavlobs sagans (swavlis ra 

strategias iyenebs);

• xSirad gaakeTebineT moswavleebs TviTSefaseba da urTierTSefaseba Sefasebis 

sistemis gamoyenebiT�  

 

swavlis efeqturi strategiebi metakognituri unarebis gansaviTareblad:

1. mniSvnelovani informaciis amocnoba

    

• miuTiTeT moswavleebs, romeli cneba an informaciaa yvelaze mniSvnelovani;

• miaxvedreT, ra aris gakveTilSi yvelaze mniSvnelovani;

• gaacaniT gakveTilis miznebi (dafaze dawereT);

• dafaze dawereT mTavari cnebebi da SeadgineT konceptualuri ruka (Sinaarsis 

ruka); 

• dausviT iseTi SekiTxvebi, romlebiTac yuradRebas gaamaxvilebinebT mTavar cne

bebze�

• 

2. arsebuli codnis gaxseneba

 

• gakveTilis axsnis dros sTxoveT moswavleebs, daakavSiron axali masala Zvel Tan an 

sakuTar gamocdilebasTan� daexmareT damazustebeli SekiTxvebiT�

3. Canawerebis gakeTeba

• mieciT moswavleebs gegma, romlis mixedviTac isini Canawerebs gaakeTeben;

• periodulad SeamowmeT Canawerebis xarisxi, mieciT rCevebi xarisxis  gasaumjobese

blad�

4. informaciis organizeba 

• SeadgenineT moswavleebs cnebaTa ruka (diagrama, romelic cnebebs Soris kavSirs 

asaxavs)� am dros isini axdenen masalis vizualurad kodirebas�

metakognicia - swavlis swavla
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5. informaciis gadamuSaveba

• sTxoveT moswavleebs, moiyvanon Sesaswavl masalasTan dakavSirebuli maga liTebi;

• sTxoveT, daakavSiron cnebebi da ideebi;

• dausviT saazrovno SekiTxvebi, romlebic maT daskvnis gamotanamde miiyvans;

• sTxoveT, imuSaon patara jgufebSi an wyvilebSi, Tavad dasvan da upasuxon SekiTx

vebs�

6. masalis mokled gadmocema/Sejameba  moicavs mniSvnelovani da umniSvnelo infor

maciebis gansxvavebas, informaciis sinTezs, cnebebsa da ideebs Soris kavSiris danaxvas�

   

•  regularulad daavaleT moswavleebs Seajamon wakiTxuli masala;

•  moamzadebineT mokle zepiri prezentacia jgufebSi nebismier Temaze;

•  sTxoveT, warmoadginon abzacis Sinaarsi erTi winadadebis saxiT�

7. gageba-gaazrebis Semowmeba 

  

•  sTxoveT moswavleebs, sakuTar Tavs dausvan SekiTxva: ra viswavle? 

ra gavige?

• sTxoveT moswavleebs, qaRaldis furcelze Camoweron yvelaferi, rac sa kiT xis 

irgvliv gaaxsendebaT� xelmeored waikiTxon teqsti da Seadaron sakuTar Canaw

erebs� 

• daavaleT, imuSaon mcire jgufebSi da Seafason erTmaneTis codna�
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blumis taqsonomia

benJamen semuel blumis mixedviT, azrovnebis unari eqvs doned SeiZleba daiyos� es 

doneebia: codna, gageba, gamoyeneba, analizi, sinTezi da Sefaseba� azrovnebis es doneebi 

safexurebad aris ganlagebuli, sadac yoveli momdevno done ufro rTuldeba da moicavs 

erT an ramdenime wina dones� codna, gageba da gamoyeneba qveda saazrovno dones miekuT

vneba, xolo analizi, sinTezi da Sefaseba _ zeda doneebia da aviTarebs maRal saazrovno 

unarebs� blumis mixedviT, ganaTlebis mizania ara mxolod codnis dagroveba, aramed maRa

li donis azrovnebis formebis Camoyalibeba� 

Sefaseba

gamoyeneba

sinTezi

gageba

analizi

codna

raSi dagexmarebaT blumis taqsonomiis codna?

 misi daxmarebiT SeZlebT:

• gakveTilebi dagegmoT martividan rTuli unarebis ganviTarebis mimarTu lebiT, 

riTic daexmarebiT klasSi myof yvela moswavles gakveTilis bolos garkveul Se

degs miaRwios;

• gakveTilze dasvaT iseTi sirTulis SekiTxvebi, romlebic blumis taqso nomiis 

mixedviT Seesabameba rogorc dabal, aseve maRal azrovnebis doneebs� 

• gakveTili marto codnis doniT ar Semoifarglos; 

• saSinao da saklaso davalebebi ise CamoayaliboT, rom SesaZlebeli iyos misi miRwe

vis doneebad dalageba (martividan rTulisken);

• swavlis Sedegebi obieqturad SeafasoT�
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done ganmarteba Sesabamisi 

zmnebi

1 codna es aris informaciis amocnobis 
an gaxsenebis done� gulisxmobs 
faqtebis, cnebebis, ganmartebebis, 
wesis, Sinaarsis gaxsenebas�

daasaxele, aRniSne, 
CamoTvale, Cawere, 
mohyevi, gaixsene, dawere, 
miakuTvne, daasrule�

2 gageba am doneze xdeba azris gageba, saku
Tari sityvebiT faqtis gadmocema� 
gulisxmobs msjelobas, cnebis an 
koncefciis azris axsnas da inter
pretacias, samoqmedo gzis an prob
lemis gadawyvetis gzis dasaxvas�

axseni, ganmarte, 
gansazRvre, daamtkice, 
daaxarisxe, daajgufe, 
Seajame, gadmoeci Seni 
 sityvebiT, Seasrule 
ilustracia�

3 gamoyeneba es aris Teoriis praqtikaSi da 
realur situaciaSi gamoyenebis 
done� xasiaTdeba Teoriis praqtika
Si gatarebiT, konkretuli amocanis 
gadawyvetiT, qmedeb(eb)iT�

gamoiyene, gamoTvale, 
gadaamuSave, ipove, 
aRmoaCine, amoxseni, 
aCvene, aage, sqema 
Seqmeni�

4 analizi am doneze xdeba elementebis struq
turis, agebulebis organiza ciuli 
principebis, Sinagani mimarTebebis 
interpretireba� done  xasiaTdeba 
procesis an cnebis nawilebis 
gamorCeviT, meTodologiis an 
procesis funqciebis analiziT, 
elementebis mimarTebis, maTi  fun
qcionirebis Sedegebis Tvisebrivi 
analiziT�

 ZiriTadi kiTxvaa 
 ratom? 
Seadare, gaaanalize, 
 ganasxvave, gamoyavi, 
 dayavi kategoriebad, 
 gamoikvlie, daaxarisxe�

5 sinTezi es done xasiaTdeba axali unikalu
ri struqturis, sistemis modelis 
SemqniT, axali ideis, axali 
midgomis CamoyalibebiT� am doneze 
xdeba gegmisa da procedurebis 
SemuSaveba, ideebis, saSualebebisa 
da meTodebis integrireba, axali 
midgomebis SemuSaveba�

 dagegme, daaproeqte, 
aRmoaCine, Seqmeni, aawyve, 
ganazogade, Camoayalibe,  
Seajame, daajgufe�

6 Sefaseba am doneze xdeba modelis, koncef
ciis efeqturobis Sefaseba misi 
Sedegianobis TvalsazrisiT, kriti
kuli analizi, strategiuli varian
tebisa da gegmebis Sefaseba, riske
bis gaTvla�

Seafase, daadgine, Sea
mowme, gadaamowme, miiRe 
gadawyvetileba, gamoi
tane daskvna, uaryavi, 
gaakritike, moiyvane 
argumentebi�
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blumis taqsonomiis
done

Sesabamisi SekiTxvebi

codna
daasaxele memkvidruli informaciis gadacemis gzebi 

prokariotebSi;

gageba ganmarte ra funqcias asruleben cila histonebi; 

gamoyeneba ganmarte termini `citokinezi“;

analizi  Seadare erTmaneTs spermatogenezi da ovogenezi;

sinTezi

virtualuri laboratoriis gamoyenebiT dagegme eqspe

rimenti sxvadasxva funqciis ujredis mitozisa da in

terfazis xangrZlivobis dasadgenad� imsjele labora

toriis SezRudvebze�

Sefaseba argumentebiT daasabuTe, rom zigota Rerovani ujredia�
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SekiTxvis dasma da misi mniSvneloba

gakveTilze dasmuli SekiTxvebi emsaxureba:

• moswavlis codnis donis gansazRvras erovnuli saswavlo gegmis standartTan 

mimarTebiT�

• ganmaviTarebel Sefasebas (im SemTxvevaSi, Tu is maRali donis saazrovno unarebs 

afasebs)�

arsebobs daxuruli da Ria tipis SekiTxvebi:

daxuruli kiTxvebi saSualebas iZleva, gavarkvioT moswavlis codnis done, mag�, 

waikiTxa Tu ara sakiTxavi masala, axsovs Tu ara gakveTilze mosmenili�  aucilebelia 

amgvari kiTxvebis dasmac, Tumca, rogorc wesi, es ar gvaZlevs informacias  moswavleebis 

gagebis/gaazrebis donis Sesaxeb�

Ria kiTxvebi saSualebas iZleva, miviRoT ufro meti informacia, Tumca Ria kiTxvebic 

SeiZleba mxolod codnis donis Sesaxeb informaciis miRebas emsaxurebodes;

• kiTxva: ra gziT gadaecema gripis virusi? _ ar iZleva gagebagaazrebis donis Se

fasebis SesaZleblobas�

• kiTxva: Wiayela da bayayi kaniT sunTqaven� saamisod maTi kani uxvad maragdeba sisx

liT� Wiayelis SemTxvevaSi es advilad SesamCnevia, bayayze ki amas erTi SexedviT 

ver vityviT� imsjele, riTaa gamowveuli es gansxvaveba�  aZlevs maswavlebels sa

Sualebas, Seafasos, Tu ramdenad kargad gaigo da gaiazra moswavlem informacia 

Wiayelisa da bayayisTvis kanis mniSvnelobisa da misi sisxliT momaragebis Sesaxeb�

kiTxvebis dasmisas umniSvnelovanesia:

• rom moswavleebs misceT saWiro dro kiTxvebze pasuxis mosafiqreblad� 

• Tu moswavleebma kiTxvebs xelis aweviT unda upasuxon, sTxovoT maT, jer dafiqrd

nen da Semdeg aswion xeli� 

• SeecadoT, gamoiyenoT kiTxvis dasmis mravalferovani teqnikebi�
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arsebobs eqvsi kategoriis kiTxvebi

SekiTxvis kategoria nimuSi biologiidan

kiTxvebi yuradRebis fokusirebisTvis ra aris gamosaxuli suraTze ���

kiTxvebi gazomvisa da angariSisTvis
ramdeni kvercxujredi da spermatozoidi 
miiReba gametogenezis procesSi?

kiTxvebi SedarebisTvis
ra gansxvavebaa transkripciasa da transla
cias Soris?

kiTxvebi moqmedebisTvis
ra gavlenas axdens nikotinisa da alkoholis 
Warbi moxmareba meiozisa da mitozis proce
sebze?

kiTxvebi problemis gadaWrisTvis
Seafase Rerovani ujredebis roli daavade
bebis mkurnalobisTvis�

kiTxvebi msjelobisTvis
ra perspeqtivebi arsebobs mZime daavadebebis 
samkurnalod?
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klasis organizaciis formebi

jgufuri muSaoba

jgufuri muSaobis danergva maswavleblisTvis sasargebloa, radgan: 

• Sedegs aRwevs ufro mokle droSi;

• eqmneba naklebi disciplinis problemebi (im SemTxvevaSi, Tu moswavleebs ukve Camoy

alibebuli aqvT jgufSi muSaobis unarebi), iRebs maRal akademiur Sedegebs klasSi�

jgufuri muSaobis dagegmvasTan dakavSirebuli sirTuleebi:

• aseTi tipis swavlebas esaWiroeba meti dro, meti Sroma, winaswari dagegmva,  specifi

kuri davalebebis Seqmna da SerCeva�

• jgufuri muSaobis dagegmvis, gaxorcielebisa da Sefasebis etapebis codna;

• jgufuri muSaobisaTvis davalebebis Seqmna da/an SerCeva;

• moswavleebisTvis jgufuri muSaobis normebis gacnoba da axsna; jgufuri muSaobis 

qcevebis gamomuSaveba, maTi yoveldRiur rutinad gadaqceva;

• mudmivi TviTSefaseba da refleqsia maswavleblis mier;

jgufuri muSaobis gaxorcielebisTvis aucilebelia sami ZiriTadi etapis gavla� Ti

Toeuli maTgani SegviZlia davyoT qveetapebad� 

I� momzadeba (dagegmva, davalebis Seqmna, resursis momzadeba);

II� ganxorcieleba (detaluri instruqciis gacema, monitoringi, daxmareba);

III� Sefaseba (TviTSefaseba, urTierTSefaseba, maswavleblis Sefaseba)�

jgufuri muSaoba, individualurTan SedarebiT, metad uwyobs xels TanamSromlobiTi 

da socializaciis unarebis ganviTarebas, moswavleebs ufro rTuli davalebebis gadaWra 

SeuZliaT, radgan jgufebSi arsebuli codna da unarebi aRemateba im codnas, romelic 

calkeul moswavles SeiZleba hqondes� Sesabamisad, erT mTlian jgufs gacilebiT meti re

sursi aqvs, vidre jgufis TiToeul wevrs calcalke� moswavleebs Tanagancdis unarebic 

uviTardebaT�   

kvlevebma aCvena, rom jgufuri muSaoba dadebiTad aisaxeba moswavleebis akademiur 

miRwevebze mxolod maSin, roca TanamSromloba urTierTpativiscemazea dafuZnebuli� 

nebismier klasSi arseboben iseTi moswavleebi, romelTac SeuZliaT Tanaklaselis dax

mareba� isini am saqmes siamovnebiTa da pasuxismgeblobiT ekidebian� es  saSualeba uZvelesi 

droidan gamoiyeneboda� am SemTxvevaSi sargebels orive mxare iRebs _ visac exmarebian da 

vinc exmareba�
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aRniSnuli aqtivoba SeiZleba gaxorcieldes sxvadasxva drosa da sivrceSi,  magaliTad:

1� saklaso oTaxSi, gakveTilis msvlelobisas;�

2� gakveTilebis Semdeg;

3� saxlSi orive mxarisa da maTi mSoblebis SeTanxmebis safuZvelze�

gTavazobT ramdenime rCevas jgufur muSaobasTan dakavSirebiT:

• moswavleebis dajgufebisas maswavlebelma saWiroa daicvas genderuli ba lansi� go

goebi da biWebi gadaanawilos daaxloebiT Tanabrad�

• Tu klasSi gyavT sssm moswavle, is unda iyos romelime jgufis srulfasovani wevri 

da Seasrulos davalebis misTvis Sesabamisi nawili�

• maswavlebeli darwmunebuli unda iyos, rom jgufuri muSaoba konkretuli gakveTi

lis miznis misaRwevad namdvilad kargi strategiaa� 

• jgufuri muSaobis dawyebamde maswavlebelma moswavleebs unda ganumartos rogor 

da ra saqmianobisTvis Sefasdebian�

• mniSvnelovania, rom maswavlebelma kargad ganumartos moswavleebs jgufuri 

muSaobis mniSvneloba  Tu ra unarebis ganviTarebas SeZleben isini da ratomaa 

mniSvnelovani es unarebi� 

• mniSvnelovania, rom maswavlebeli daexmaros moswavleebs jgufuri samuSaos struq

turirebaSi, raTa moswavleebs gauadvildeT samuSaos erTmaneTSi gadanawileba� 

• xangrZlivi drois ganmavlobaSi gaTvlili jgufuri muSaobis SemTxvevaSi  aucile

belia maswavleblis mier Sualeduri Sefasebis gakeTeba da moswavleebisTvis uku

kavSiris miwodeba, romelic umjobesia iyos werilobiTi� 

• maswavlebeli valdebulia, monitoringi gauwios process da sabolood gaarkvios, 

ra Sedegi moitana moswavleTa TanamSromlobam�

• moswavleTa dajgufebisas maswavlebelma saWiroa gaiTvaliswinos jgufis wevrebs 

Soris arsebuli pirovnuli urTierTobebi� arsebobs magaliTebi, rodesac saukeTe

so megobrebis erT jgufSi moxvedras uaryofiTi Sedegebi moaqvs�
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diferencirebuli swavleba

diferencirebuli swavleba niSnavs swavlebis tempis, sirTulis an meTodis cvlas 

calkeuli moswavlis saWiroebis, swavlis stilis an interesebis mixedviT (Heacox, 2002)�

diferencirebuli swavlebis  mizania gansxvavebuli SesaZleblobebis mqone moswavlee

bisTvis maT saWiroebebze, interesebze da SesaZleblobebze morgebuli   swav lebis gansx

vavebuli midgomebis SeTavazeba�  

diferencireba SesaZlebelia moxdes ramdenime gziT:

1. meTodologiis mixedviT: misi erTerTi formaa gaCerebebiT swavleba� 

2. Sinaarsis mixedviT. davalebis sirTulis mixedviT diferencireba� Tu moswavleebs 

davalebebs SesTavazebT individualurad, es ar iqneba diferencirebis magaliTi, Ses

TavazeT `saswavlo meniu“, romelSic moswavles saSualeba eqneba Seasrulos davalebe

bi Tavisi survilisa da SesaZleblobebis mixedviT�

3. saswavlo miznebis mixedviT. erovnuli saswavlo gegmis Sesabamisi standartis daZlevis 

mixedviT, sxvadasxva safexurze mdgom moswavleebs ganusazRvreT maTTvis Sesabamisi 

mizani, maT Soris sssm moswavlesac� mizani ar unda iyos miuRweveli, raTa ar gamoiwv

ioT moswavlis demotivacia�

4. motivaciis mixedviT. sxvadasxva moswavles motivaciisTvis gansxvavebuli motivatori 

sWirdeba� Tu Tqven moswavleebis saWiroebebs daadgenT, motivatoris SerCevac ar iqne

ba rTuli� 

5. organizebis formis mixedviT. gakveTilze sxvadasxva aqtivobisTvis gansxvavebuli orga

nizebis forma SearCieT, rac moswavleebis interesebis gaTvaliswinebaSi dagexmarebaT� 

roca moswavleebi erTi da imave formiT muSaoben gakveTilze, es maTTvis mosawyeni 

xdeba da maT demotivacias iwvevs�

6. drois mixedviT diferencireba. saWiroebebidan gamomdinare, moswavleebs ganu sazRvreT 

gansxvavebul dros erTi da igive samuSao� moswavleebis imis mixedviT Seafaseba, vin 

ufro swrafad daasrula muSaoba, gamoiwvevs namuSevris xarisxis Semcirebas, im mos

wavleebis demotivacias, romlebsac meti dro sWirdebaT samuSaos xarisxianad Sesas

ruleblad� 

7. swavlis stilis mixedviT. moswavleebs swavlis stilis mixedviT yofen sam tipad: vizua

luri, smeniTi da kinesTetikuri swavlis stilis mqone� yvela moswavleSi samive mimar

Tulebaa ganviTarebuli, Tumca erTi romelime stili ufro sWarbobs� Tqven xeli 

unda SeuwyoT sxvadasxva stilis ganviTarebas, moswavleebisTvis erTi romelime mimar

TulebiT ganviTareba ar iqneba xelsayreli� 
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vizualuri swavlis stilis moswavleebisTvis gamoiyeneT sqemebi, diagramebi, eleqtro

nuli prezentaciebi, grafikuli organizatorebi, procesis amsaxveli videoebi�

smeniTi swavlis stilis mqone moswavleebs SesTavazeT saubari, videoresursi�

kinesTetikuri swavlis stilis mqone moswavleebisTvis eqsperimentuli sa mu Saoebi da 

roluri TamaSebi iqneba ukeTesi�

swavlis stilis mixedviT diferencireba ar gulisxmobs, rom Tqven, magaliTad,  kin

esTetikuri swavlis stilis moswavleebs mxolod eqsperimenti SesTavazoT� Tqveni mizania 

xeli SeuwyoT  swavlis sxvadasxva stilis ganviTarebas�

saswavlo meniu - instrumenti diferencirebuli swavlebisTvis

saswavlo meniu moswavleebs saSualebas aZlevs airCion savarjiSoebs an miznis misaR

wev saSualebebs Soris� saswavlo meniuSi saswavlo amocanebis dife rencireba SesaZle

belia moswavleebis mzaobis, swavlis stilisa da interesebis mixedviT� saswavlo meniu 

mravalmxrivi diferencirebis saSualebas iZleva�  maswavlebeli Tavisufalia saswavlo 

menius formatis SemuSavebaSi� yvelaze mniSv nelovani is aris, rom am instrumentis ga

moyenebiT gazrdiT moswavlis avtonomiurobis xarisxs, ris Sedegadac moswavle ufro 

Tavdajerebuli gaxdeba� saswavlo meniu SegiZliaT gamoiyenoT saSinao davalebis saxiT 

an gakveTilze _ sakiTxis gagebagaazrebis donis Sesafaseblad� aseve SesaZlebelia mos

wavleebma muSaoba daiwyon klasSi da ganagrZon saxlSi� saswavlo menius Sedgenisas in

struqciebi gawereT detalurad� 

gTavazobT ramdenime mniSvnelovan rCevas, romlebic saswavlo menius Sedgenis dros 

unda gaiTvaliswinoT:

• SearCieT formati (magaliTad, savaldebulo, arCeviTi da arasavaldebulo kompo

nentebi)�

• SearCieT saswavlo meniusTvis mravalferovani aqtivobebi, romlebic miznis miRw

evaSi dagexmarebaT�

• kargad gaiazreT, ris mixedviT akeTebT diferencirebas�

• saswavlo menius gamoyenebamde moswavleebs auxseniT/gaacaniT ra mniSvneloba aqvs 

am instrumentis gamoyenebas, ra sargebels miiReben misgan�

• Tu saswavlo menius moswavleebi klasSi asruleben, imoZraveT klasSi, SeafaseT yve

la moswavlis winsvla, mieciT ukukavSiri, daakvirdiT rogor muSaoben, yuradReba 

gaamaxvilebineT sakuTar Secdomebze�

• samuSaos dasrulebis Semdeg moswavleebs miawodeT amomwuravi informacia  davale

bebis Sesaxeb� 

• saswavlo menius gaanalizebis Semdeg gamokveTeT is aqtivoba an savarjiSo, romel

ic moswavleTa umetesobam airCia� SegiZliaT es aqtivoba SemdgomSi ufro xSirad, 

Tumca ara yovelTvis, gamoiyenoT�
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Tu gsurT diferencireba swavlis stilis mixedviT, moswavleebs mieciT saSu aleba, sa

kuTari surviliT imuSaon foto/videomasalaze, daxaton plakati, Seq m nan modeli, Seavson 

cxrili an warmoadginon prezentacia�

Tu gsurT diferencireba mzaoba/saWiroebis mixedviT, moswavleebs SesTavazeT sxva

dasxva sirTulis davaleba an aqtivoba�

Tu gsurT diferencireba interesebis mixedviT, moswavles SesTavazeT iseTi savarji

So, romelSic kvlevis sasurvel meTods Tavad moswavle airCevs� 

saswavlo meniu

sagani: 

Tema: 

klasi: 

saswavlo mizani: 





savaldebulo (SeasruleT yvela davaleba)

1� 

2� 

3� 

arCeviTi ( CamonaTvalidan SeasruleT erTi mainc) 

1� 

2� 

3� 

arasavaldebulo (SegiZliaT mocemuli davalebebidan SearCioT erTi, erTze meti 

an arcerTi)

1� 

2� 
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saswavlo gaCerebebi

`saswavlo gaCerebebi“ _ aqtivobebis erToblioba, romelic maswavlebels saSualebas 

aZlevs: miaRwios dasaxul mizans, Seuqmnas moswavleebs saxaliso da saintereso garemo, 

aamaRlos motivacia, gazardos CarTuloba moswavleTa SesaZ leblobebis da interesebis 

gaTvaliswinebiT� 

gaCerebebisa da TiToeul jgufSi moswavleTa raodenobebs (moswavleebis dajgufebisas 

maswavlebelma saWiroa daicvas genderuli ba lansi� gogoebi da biWebi gadaanawilos daax

loebiT Tanabrad�) gansazRvravs maswavlebeli, gakveTilis miznidan da klasis specifi

kidan gamomdinare� aseve mniSvnelovania, maswavlebelma sworad gansazRvros TiToeul 

`saswavlo gaCerebaze” moswavleebisTvis gaTvaliswinebuli dro� aqtivobebis sworad 

warmarTvisTvis aucilebelia, rom yvela gaCerebas daeTmos Tanabari dro, maswavlebel

ma akontrolos moswavleTa gadaadgileba gaCerebebze da gansakuTrebuli yu radReba mi

aqcios drois limitis dacvas� moswavleebis jgufebad dayofis sxvadasxva meTodi arse

bobs� erTerTi formaa 14ze gaTvla (moswavleebi gaiTvlian imdenze, ramdeni gaCerebac 

aris), pirvelebi dadgebian pirvel gaCerebaze, meoreebi _ meoreze, mesameebi _ mesameze 

da meoTxeebi _ meoTxeze� aseve SesaZlebelia, maswavlebelma patara furclebze daweros 

gaCerebebis nomrebi, moswavle amoiRebs furcels da dadgeba im `gaCerebaze~, romeli ci

fric furcelzea weria�

SesaZlebelia, maswavlebelma gamoiyenos dawyvilebuli gakveTili� aseTi tipis gakveTi

li gamoiyeneba rogorc samodelo gakveTilis erTerTi forma _  inovaciuri gakveTili� 

am gziT is kolegebs gaacnobs swavlebis axal strategias�
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moswavleebis Sefaseba

saklaso Sefaseba unda Seesabamebodes erovnuli saswavlo gegmis pirveli karis me7 

TavSi gansazRvrul Sefasebis principebs,  miznebsa da amocanebs�  

swavlis xarisxis gaumjobesebis xelSesawyobad, upiratesoba unda mieniWos ganmavi

Tarebel Sefasebas, romelic afasebs moswavles Tavis winare SedegebTan mimarTebiT, zom

avs individualur winsvlas da, amdenad, aZlevs moswavles codnis etapobrivi konstru

irebis saSualebas� 

mniSvnelovania, moswavle Tavad iyos CarTuli ganmaviTarebel SefasebaSi� swavlis pro

cesis Sefaseba moswavles gamoumuSavebs damoukideblad swavlis unarCvevebs, daexmareba 

swavlis strategiebis aTvisebaSi, saSualebas miscems, gacnobierebulad Seuwyos xeli sa

kuTar winsvlasa da warmatebas� SefasebaSi CarTvis ZiriTadi mizania moswavlis gaTviTc

nobiereba swavlis procesebSi, rac mas am procesebis gaazrebulad da damoukideblad 

marTvas Seaswavlis�

1. ganmaviTarebeli Sefaseba akontrolebs TiToeuli moswavlis ganviTarebis dinamikas 

da xels uwyobs swavlis xarisxis gaumjobesebas� 

2. ganmsazRvreli Sefaseba akontrolebs swavlis xarisxs, adgens moswavlis miRwevis do

nes erovnuli saswavlo gegmiT gansazRvrul miznebTan mimarTebiT� ganmsazRvrel Sefase

baSi iwereba qula� 

Sefasebis principebi 

moswavleTa Sefasebis dros maswavlebelma unda daicvas Sefasebis oTxi principi:

1. sandooba _ moswavle ramdenjer da vis mierac unda Sefasdes, misi Sefaseba iden

turia�

2. validoba _  moswavlem winaswar icis, raSi Sefasdeba�

3. gamWvirvaloba _ moswavleebma da maTma kanonierma warmomadgenlebma winaswar ician 

Sefasebis kriteriumebi� 

4. obieqturoba _ Sefaseba Tavisufalia stereotipebisa da piradi damokide bulebebisgan� 

Sefasebis indikatorebi gamomdinareobs Sedegebidan da aCvenebs, Tu ra unda SeZlos 

moswavlem konkretuli Temis farglebSi� sxva sityvebiT, indikatori aris TemaSi reali

zebuli Sedegi, romelic savaldebulo xasiaTs atarebs� indikatorebSi dakonkretebulia 

codnis is savaldebulo minimumi, romelsac moswavle Temis farglebSi unda daeuflos� 

Sefasebis indikatorebze dayrdnobiT yalibdeba kriteriumebi Sefasebis rubrikebisTvis�  

swavlis xarisxis gaumjobesebis xelSesawyobad, upiratesoba unda mieniWos ganmavi

Tarebel Sefasebas, romelic afasebs moswavles Tavis winare SedegebTan mimarTebiT, zom

avs individualur winsvlas da, amdenad, aZlevs moswavles codnis etapobrivi konstru

irebis saSualebas� 

mniSvnelovania, moswavle Tavad iyos CarTuli ganmaviTarebel SefasebaSi� swavlis pro

cesis Sefaseba moswavles gamoumuSavebs damoukideblad swavlis unarCvevebs, daexmareba 

swavlis strategiebis aTvisebaSi, saSualebas miscems, gacnobierebulad Seuwyos xeli sa

kuTar winsvlasa da warmatebas� SefasebaSi CarTvis ZiriTadi mizania moswavlis  gaTviTc

nobiereba swavlis procesebSi, rac mas am procesebis gaazrebulad da damoukideblad 

marTvas Seaswavlis� 
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Semajamebeli  (ganmaviTarebeli da ganmsazRvreli) Sefaseba

Semajamebeli SefasebisTvis gamoiyeneba kompleqsuri, konteqstis mqone davalebebi, 

romelTa Sesruleba moiTxovs standartiT gansazRvruli codnisa da una rebis integri

rebulad da funqciurad gamoyenebas� am davalebaTa Sesafaseblad gamoiyeneba Sefasebis 

rubrika, anu kriteriumebis bade� 

moswavles TiToeuli saswavlo Temis damuSavebis Semdeg evaleba Semajamebeli 

davalebis warmodgena� Semajamebeli davalebis minimaluri raodenoba wlis ganmavlobaSi 

savaldebulo saswavlo Temebis raodenobas emTxveva�

tipobrivi davalebebi Semajamebeli SefasebisTvis

standartis moTxovnaTa miRwevis Sesafaseblad rekomendebulia Semajamebel davaleba

Ta mravalferovani formebis gamoyeneba� Semajamebeli davaleba unda iZleodes im codni

sa da unarebis  srulfasovnad Sefasebis saSulebas, romelTa dauflebasac emsaxureboda 

swavlebis procesi� 

sabunebismetyvelo sagnebis Semajamebel davalebaTa tipebi SeiZleba iyos: testi, mod

elireba, proeqti, prezentacia, problemis gadaWraze dafuZnebuli davalebebi, eqsperi

mentis Sedegebis analizi, savele/gasvliTi samuSaos angariSi da sxva�

testi _ testuri davalebebis erToblioba� testuri davalebebi SeiZleba iyos ro

gorc daxuruli, aseve  Ria� daxuruli tipis davalebebis qulebis wili mTlian testSi, 

sasurvelia, ar aRematebodes 30%s� Ria tipis davalebebi unda amowmebdes moswavlee

bis analitikuri azrovnebis unarebs� sasurvelia, Ria tipis testur davalebebSi wamyvani 

iyos kiTxvebi: ratom? rogor? sabunebismetyvelo mecnierebebis testuri davalebebi unda 

moicavdes sqemebis, naxatebisa da naxazebis wakiTxvis, gagebisa da analizis komponent

sac� moswavles unda moeTxovebodes grafikuli maorganizeblebiT mocemuli informaciis 

wakiTxva da/an grafikuli maorganizeblebis ageba procesebis aRweris mizniT�

kvleva-Ziebaze dafuZnebuli davalebebi (maT Soris eqsperimentuli samuSaoebi) _ moiTx

ovs moswavleebis CarTvas rogorc praqtikul kvleviT aqtivobebSi, ise monacemebis da

muSavebis, analizis interpretaciaSi�

modelireba _ procesis, movlenis, obieqtis analogis gamoyeneba an/da Seqmna� modeli 

SeiZleba iyos rogorc organzomilebiani (samecniero naxati/naxazis Seqmna), aseve samgan

zomilebiani� mniSvnelovania, rom moswavleebma SeZlon, axs nan mode lis komponentebis 

funqciebi, modelis daxmarebiT aRweron procesebi, modeli Seqmnan garkveuli problemis 

gadasaWrelad� aucilebelia, moswavleebma imsjelon modelis SezRudvebze (mag�, kanis 

sibrtyeze gamosaxuli sqema ver xsnis kanSi sisxlis mimoqcevis process)�

problemis gadaWraze dafuZnebuli davalebebi. Sesrulebuli samuSao unda moicavdes 

problemis gansazRvras, analizs, problemis gadaWris optimaluri gzis SerCevasa da 

problemis gadaWras� problemis gadaWraze dafuZnebuli davaleba unda iZleodes alter

natiuli gadaWris gzebis arsebobis SesaZleblobas�
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proeqti. Sesrulebuli samuSao unda moicavdes problemis/sakiTxis analizs; prob

lemis/sakiTxis irgvliv Segrovebuli informaciis analizs; proeqtis dageg mvisa da Ses

rulebis (aqtivobebis) aRweras, daskvnebs; proeqtis saboloo produqts�  

prezentacia _ Sesrulebuli naSromis wardgena auditoriis winaSe� mniSvnelovania, rom 

prezentacia ar unda iyos moZiebuli informaciis wardgena� sapre zentacio davaleba unda 

iZleodes saSualebas, TiToeulma moswavlem/jgufma warmoadginos sakuTari originalu

ri gadawyvetileba, analizi, Sefaseba an sxva� 

moTxovnebi, romlebsac unda akmayofilebdes Semajamebeli ganmsazRvreli SefasebisTvis 

gankuTvnili davaleba:

• TiToeul davalebas unda axldes piroba da davalebis pirobis Sesabamisi Sefasebis 

rubrika;

• davalebis Sefasebis rubrika, standartis Sedegebis garda, unda efuZnebodes 

erovnuli saswavlo gegmis gamWol unarebsa da Rirebulebebs; 

• 10 qula unda gadanawildes rubrikaSi Semaval kriteriumebze�   

137

Don
't c

op
y



mo
sw

av
l

is
 i

nd
iv

id
u

al
u

r
i 

sa
sw

av
l

o
 g

eg
ma

 
ზ
ო
გ
ად

ი
ინ
ფ
ო
რ
მ
აც
ია

 
, 

მო
სწ
ავ
ლ
ის

ს
ახ
ელ

ი
გ
ვა
რ
ი

 
პი
რ
ად

ი
ნ
ო
მე
რ
ი

 
დ
აბ
ად

ებ
ის

თ
არ
იღ
ი

ას
აკ
ი

სკ
ო
ლ
ა

კლ
ას
ი

/
 

მშ
ო
ბ
ლ
ის

კა
ნ
ო
ნ
იე
რ
ი

 
, 

, 
წ
არ
მ
ო
მა
დ
გ
ენ
ლ
ის

ს
ახ
ელ

ი
გ
ვა
რ
ი

, 
 

ტ
ელ

ეფ
ო
ნ
ი
ელ

ფ
ო
სტ

ა

 -
დ
ედ

ა




 -
მა
მა




/
-

მე
უ
რ
ვე

მზ
რ
უ
ნ
ვე
ლ
ი




 
იუ

რ
იდ

იუ
ლ
ი
მი
სა
მა
რ
თ
ი

 
ფ
აქ
ტ
ო
ბ
რ
ივ
ი
მ
ის
ამ
არ
თ
ი

 
 

 
 

 
ინ
დ
ივ
იდ

უ
ალ

უ
რ
ი
სა
სწ
ავ
ლ
ო
გ
ეგ
მი
ს
ჯ
გ
უ
ფ
ის

შე
ხვ
ედ

რ
ებ
ის

კა
ლ
ენ
დ
არ
ი

 
 

 
ის
გ
ჯ
გ
უ
ფ
ის

წ
ევ
რ
ებ
ი

 
 

 
 

 
ის
გ
ჯ
გ
უ
ფ
ის

შე
ხვ
ედ

რ
ებ
ის

თ
არ
იღ
ებ
ი
დ
ა
მო

ნ
აწ
ილ

ეე
ბ
ი

/
. 

 
მშ
ო
ბ
ელ

ი
კა
ნ
ო
ნ
იე
რ
ი
წ
არ
მ

☐
☐

☐
☐

☐

 
სპ
ეც
ია
ლ
უ
რ
ი
მა
სწ
ავ
ლ
ებ
ელ

ი
☐

☐
☐

☐
☐

დ
ამ
რ
იგ
ებ
ელ

ი
☐

☐
☐

☐
☐

 
ქა
რ
თ
უ
ლ
ის

მა
სწ
ავ
ლ
ებ
ელ

ი
☐

☐
☐

☐
☐

 
მა
თ
ემ
ატ
იკ
ის

მა
სწ
ავ
ლ
ებ
ელ

ი
☐

☐
☐

☐
☐

 
ინ
გ
ლ
ის
უ
რ
ის

მა
სწ
ავ
ლ
ებ
ელ

ი
☐

☐
☐

☐
☐

 
ხე
ლ
ო
ვნ
ებ
ის

მა
სწ
ავ
ლ
ებ
ელ

ი
☐

☐
☐

☐
☐

 
ბ
უ
ნ
ებ
ის
მე
ტ
ყვ
ელ

ებ
ის

მა
სწ
ავ
ლ
ებ
ელ

ი
☐

☐
☐

☐
☐

ფ
სი
ქო
ლ
ო
გ
ი

☐
☐

☐
☐

☐

 
 

სხ
ვა
სპ
ეც
ია
ლ
ის
ტ
ი

☐
☐

☐
☐

☐

:
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ნ
იშ
ვნ
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, 

 
 

 
 

 
 

 
. 

 
ჯ
გ
უ
ფ
ს
დ
აე
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ებ
ა
იმ

მა
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ავ
ლ
ებ
ელ

თ
ა
მო
ნ
აც
ემ
ებ
ი
რ
ო
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ებ
იც

ას
წ
ავ
ლ
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ნ
მო
სწ
ავ
ლ
ეს

დ
ა
მა
თ
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გ
ან
ში

იქ
მნ
ებ
ა
ის
გ
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მ
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ჭ
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ო
ებ
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ნ
ე
მო
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ლ
ის
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ს
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მ
დ
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სა
სწ
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ლ
ო
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ო
ც
ეს
ის

თ
აო
ბ
აზ
ე

 
სა
გ
ან
თ
ა
ჩა
მო

ნ
ათ
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ლ
ი

ის
გ

ეს
გ

 
არ ეს
წ
რ
ებ
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დ
ამ
ატ
ებ
ით

ი
სე
რ
ვი
სი
ს
სა
ჭ
ირ
ო
ებ
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ქა
რ
თ
უ
ლ
ი
ენ
ა
დ
ა

ლ
იტ

ერ
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უ
რ
ა

☐
☐

☐
☐
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დ
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უ
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უ
რ
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გ
აკ
ვე
თ
ილ
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რ
ეს
უ
რ
ს
ო
თ
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☐
  

 
 

სს
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რ
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ტ
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ტ
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☐
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ო
ბ
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დ
ა
ო
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ნ
ტ
აც
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ს
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ეც
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ლ
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ტ
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ჟ
ეს
ტ
უ
რ
ი
ენ
ის

თ
არ
ჯ
იმ
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ი
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ჟ
ეს
ტ
უ
რ
ი
ენ
ის

სპ
ეც
ია
ლ
ის
ტ
ი

☐
  

 
ო
კუ
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ც
იუ

რ
ი
თ
ერ
აპ
ევ
ტ
ი

☐
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ის
ა
დ
ა
მე
ტ
ყვ
ელ
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ის

სპ
ეც
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ლ
ის
ტ
ი

☐
  ფ
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ლ
ო
გ
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☐
  

 
ტ
რ
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ო
რ
ტ
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მს
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უ
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☐
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 -
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--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--
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☐
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☐

ინ
გ
ლ
ის
უ
რ
ი

☐
☐

☐
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☐
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☐
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☐
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☐
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☐
☐

☐
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☐
☐

☐
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1 2 3 4 5 6 7

:
შე
ნ
იშ
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, 
 

: 
 -

 
 

 
, 

 -
 

ც
ხრ
ილ

ი
ივ
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ბ
ა
მო

სწ
ავ
ლ
ის

სა
გ
აკ
ვე
თ
ილ

ო
ც
ხრ
ილ

ის
შე
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ამ
ის
ად

შე
მდ

ეგ
ი
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ნ
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ებ
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მწ
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ნ
ე

ეს
წ
რ
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ა
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ის

გ
აკ
ვე
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ილ

ს
ყვ
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ი

რ
ეს
უ
რ
ს

 
, 
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ო
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ახ
ში
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ა
წ
ით
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ი

გ
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თ
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რ
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ს
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ის
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ო
ლ
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  -
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 -
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/
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ა
დ
ად

ას
ტ
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ებ
უ
ლ
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უ
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დ
ა
იყ
ო
ს
დ
ად

ას
ტ
უ
რ
ებ
უ
ლ
ი
მუ

ლ
ტ
იდ

ის
ც
იპ
ლ
ინ
უ
რ
ი
გ
უ
ნ
დ
ის

დ
ას
კვ
ნ
ით

 
-

 
 

მ
ო
ს
წ
ავ
ლ
ის

სწ
ავ
ლ
ა
სწ
ავ
ლ
ებ
ის

ხე
ლ
შე
მწ
ყო
ბ
ი
აკ
ო
მ
ო
დ
აც
იე
ბ
ი

 
სა
სწ
ავ
ლ
ო
პრ
ო
ც
ეს
ი

 
გ
არ
ემ
ო
პი
რ
ო
ბ
ებ
ი

 
დ
ამ
ხმ
არ
ე
სა
შუ

ალ
ებ
ებ
ი

, 
დ
რ
ო
გ
ან
რ
იგ
ი

☐
  

 
;

ბ
რ
აი
ლ
ის

ან
ბ
ან
ი

☐
  

 
;

შრ
იფ

ტ
ის

გ
აზ
რ
დ
ა

☐
  

 
   

   
კო
მუ

ნ
იკ
აც
იი
ს
ალ

ტ
ერ
ნ
ატ
იუ

ლ
ი

 
 

სა
შუ

ალ
ებ
ებ
ის

გ
ამ
ო
ყე
ნ
ებ
ა

(
 

);
ბა
რ
ათ

ებ
ით

კო
მუ

ნ
იკ
აც
ია

☐
  

 
 

;
ტ
ექ
სტ

ის
ლ
ექ
სი
კი
ს
გ
ამ
არ
ტ
ივ
ებ
ა

☐
  

 
   

ტ
ექ
სტ

ში
მნ
იშ
ვნ
ელ

ო
ვა
ნ
ი

 
;

ად
გ
ილ

ებ
ის

მო
ნ
იშ
ვნ
ა

☐
  

/
 

 
ინ
სტ

რ
უ
ქც
იი
ს
მა
სა
ლ
ის

მი
წ
ო
დ
ებ
ა

 
;

სხ
ვა
დ
ას
ხ
ვა
გ
ზ
ებ
ით

☐
  

 
 

;
აუ
დ
იო

მა
სა
ლ
ის

გ
ამ
ო
ყე
ნ
ებ
ა

☐
  

 
 

 
წ
ერ
ით

ი
აქ
ტ
ივ
ო
ბ
ის

ზ
ეპ
ირ
ით

ჩა
ნ
აც
ვლ

ებ
ა

☐
 

 
 

 (
 

ზ
ეპ
ირ
ი
აქ
ტ
ივ
ო
ბ
ის

წ
ერ
ით

სხ
ვა

) 
ფ
ო
რ
მი
თ

ჩა
ნ
აც
ვლ

ებ
ა

☐
  

 -
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
-

სხ
ვა

☐
  

 
 

;
სა
კლ

ას
ო
ო
თ
ახ
ის

მდ
ებ
არ
ეო
ბ
ა

☐
  

 
;

მე
რ
ხე
ბ
ის

გ
ან
ლ
აგ
ებ
ა

☐
  

 
;

მო
სწ
ავ
ლ
ეთ

ა
გ
ან
თ
ავ
სე
ბ
ა

☐
  

 
;

გ
ან
ათ

ებ
ის

მო
რ
გ
ებ
ა

☐
  

 
 

;
აკ
უ
სტ

იკ
უ
რ
ი
პი
რ
ო
ბ
ებ
ის

შე
ქმ
ნ
ა

☐
  

 
;

სი
ვრ
ც
ე
შე
სვ
ენ
ებ
ის
თ
ვი
ს

☐
  

 
;

ად
აპ
ტ
ირ
ებ
უ
ლ
ი
ავ
ეჯ
ი

☐
  

 -
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
სხ
ვა

☐
  

, 
 

 
ას
ის
ტ
ენ
ტ
ი
რ
ო
მე
ლ
იც

მო
ნ
იშ
ნ
ავ
ს

;
პა
სუ

ხე
ბ
ს

☐
  

, 
;

გ
ამ
ად

იდ
ებ
ელ

ი
ლ
უ
პა

☐
  

 
;

ხმ
ის

გ
ამ
აძ
ლ
იე
რ
ებ
ელ

ი

☐
  

;
კა
ლ
კუ

ლ
ატ
ო
რ
ი

☐
  

 
 

 
კო
მპ
იუ

ტ
ერ
ის

ან
დ
ამ
ხმ
არ
ე

 
; 

მო
წ
ყო
ბ
ილ

ო
ბ
ის

გ
ამ
ო
ყე
ნ
ებ
ა

☐
  

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
სხ
ვა

☐
  

 
;

დ
რ
ო
ის

გ
აზ
რ
დ
ა

☐
  

 
;

დ
რ
ო
ის

შე
მც
ირ
ებ
ა

☐
  

, 
 

 
შე
ფ
ას
ებ
ის

გ
ამ
ო
ც
დ
ის

ეტ
აპ
ო
ბ
რ
ივ
ი

;
ჩა
ტ
არ
ებ
ა

☐
  

 
  

  
დ
ას
წ
რ
ებ
ის

ინ
დ
ივ
იდ

უ
ალ

უ
რ
ი

;
გ
რ
აფ
იკ
ი

☐
  

 
 

შე
სვ
ენ
ებ
ის

ინ
დ
ივ
იდ

უ
ალ

უ
რ
ი

;
გ
რ
აფ
იკ
ი

☐
  

 
, 

 
დ
ღ
ის

გ
რ
აფ
იკ
ი
აქ
ტ
ივ
ო
ბ
ებ
ის

;
ხა
ნ
გ
რ
ძლ

ივ
ო
ბ
ა

☐
 

 
 

;
აქ
ტ
ივ
ო
ბ
ებ
ის

ნ
აწ
ილ

ებ
ად

დ
აყ
ო
ფ
ა

☐
  

 -
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
სხ
ვა

gz
iT

;
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sssm moswavlisTvis adaptirebuli  matricis nimuSi (zogadi)

Tema _ ujredis biologia� 2 _ ujredis komponentebi� 
saaTebis savaraudo raodenoba  5 sT

sakiTxebi da qvecnebebi:
sakiTxi: ujredis agebuleba
qvesakiTxebi: ujredis birTvi
cneba: struqtura da funqcia
qvecneba: ujredis agebulebis Taviseburebebi

samizne cneba da 
masTan dakavSirebuli 
mkvidri warmodgenebi 
(grZelvadiani saswav
lo mizani)

sakiTxi/sakiTxebi sakvanZo SekiTxva/
SekiTxvebi

kompleqsuri 
davaleba (Sualeduri 
saswavlo mizani)

sakiTxi _ ujredis 
organoidebi

rogori agebuleba 
aqvs birTvs?

struqtura da 
funqcia

Sedegebi:  sabazo 
safexuri: 1, 2, 3, 4, 5�

1� yvela organizmi/
cocxali sistema 
Sedgeba sxvadasxva 
nawilisagan�

kompleqsuri davalebis ganxorcielebis 
etapebi (aqtivobebi, resursebi, SekiTxvebi)

etapi I _ kompleqsuri davalebis pirobis 
gacnoba
• ra moxdeba qveyanas rom ar hyavdes mTav

roba?
• ra moxdeba ujreds rom ar hqondes 

 birTvi?

etapi II _ kompleqsur davalebaze muSaoba
resursi 1 _ moswavlis wignis Sesabamisi 

gakveTili;
• rogori forma aqvs birTvs?
• ramdeni membrana aqvs birTvs?
• sad mdebareoben birTvis forebi?
• ras Seicavs birTvis SigTavsi?
• ra funqcias asruleben qromosomebi?

davalebis piroba: 
Seni mizania daamza
do birTvis modeli� 
SearCie sxva dasxva 
feris plastilini 
da daamzade birT
vis modeli, ise, rom 
Candes misi ganivi 
Wrili� modelSi 
warmoadgine birTvis 
garsi, forebi, birT
vaki da sxva komponen
tebi�
davalebis prezent

aciisas warmoadgine 
misi struqturebi�
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pasuxebi

pasuxebi moswavlis wignis sagakveTilo  teqstSi  CarTul da 
 saSinao davalebebis kiTxvebze

Tema - ujredis gamravleba

1. ujredis sasicocxlo cikli. mitozi

 teqstSi CarTuli kiTxvebi:

adamianis axladwarmoqmnil somatur Svileul ujredebSi iqneba 46 qromosoma da 46 

qromatida�

1.

interfaza

pir
vel

ad
i  z

r
d

is  f
az

a  

zrda 
da 

metabolizmi

t
el

o
faz

a

an
af

az
a

me
t

af
az

a
pr

ofaz
a

dnm-is
replikacia

zrda
da

momzadeba
mitozisTvis

G1
M

G2
S

mitozis  faza  

sinTezis faza

me
or

eu
l

i 
 z

r
d

is
  f

az
a  

2�

eqsperimentebis dros gamoxdili wyali gamoiyeneba, raTa Tavidan iqnas aci

lebuli arasasurveli reaqciebi, romlebic SesaZloa gamoiwvios onkanis wyalSi 

arsebulma marilebma da minarevebma�
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1� interfazaSi dnmis gaormagebas, misTvis saWiro fermentebis sinTezs, ribosomebis 

warmoqmnas, ujredSi aqtiurad mimdina re metabolur procesebs, organoidebis gaormage

bas esaWi ro eba didi energia, romelic mitoqondriebSi gamomuSavdeba� amitom interfaza

Si gansakuTrebiT didi raodenobis mitoqondriaa�

2� qromosoma ori qromatinisgan Sedgeba mitozis profazasa da metafazaSi�

3� interfazaSi aqtiurad mimdinareobs metaboluri procesebi, romlebic mikroskop

iT dakvirvebisas Znelad gamosavlenia� ujredis bioqimiurma kvlevam naTlad aCvena, rom 

interfaza metabolurad Zlier datvirTuli procesia, romelic molekulur safuZvels 

umzadebs ujredis gayofis process�

4� citoplazmis gadaRvedvis procesSi mikrofilamentebi monawileoben�

5� TiTistaras Zafebs SekumSvadi cilebi ar ageben� TiTistaras Zafebi globularu

li aqtinis polimerizaciiT miiReba da mis damoklebas fibrilaruli aqtinis depoli

merizacia iwvevs�

6� Sualeduri filamentebis destruqcia telofazaSi xdeba, raTa organoidebma 

Svileul ujredebSi Tavisuflad gadaadgileba SeZlon� 

4� 

5� swori pasuxia A�

6� endoplazmur badeSi warmoqmnili cilebi, lipidebi, naxSirwylebi, romlebic modi

ficirdnen goljis kompleqsSi da vezikulebis saxiT gadavidnen citozolSi, mikromilake

bis saSualebiT miemarTebian firfitis zrdadi boloebisken, raTa monawileoba miiRon 

plazmuri membranisa da ujredis kedlis SenebaSi� 

7� telofazas Sebrunebul profazas uwodeben, radgan mitozis am fazaSi birTvis garsi 

warmoiqmneba, qromosomebi despiralizdebian, TiTistaras Zafebi qrebian�

8� gaebvdz

9� ujredis mitozuri gayofa safuZvlad udevs erTujredian organizmebSi usqeso gam

ravlebas, regeneracias da zrdaganviTarebas _ mravalujredianebSi�

G1

G2

S

2n, 2c

2n,

2n, 4c

4c

3� 3142
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2. meiozi

 teqstSi CarTuli kiTxvebi:

meiozis I gayofis Semdeg Svileuli ujredebi qromosomTa haploidur kompleqts Sei

cavs� TiToeuli qromosoma dnmis ori molekulisgan Sedgeba�

1 2 3 4 5 6 7 8
a X X X X

b X X X X

1�

2�

meiozi ganayofiereba

2n

haploiduri 

gametebi (n=23)

diploiduri 

zigota (2n=46)

 mravalujrediani zrdasruli, 

diploiduri organizmi (2n=46)

1n

1n

mitozi da ganviTareba

spermatozoidi

kvercxujredi

adamianis sasicocxlo cikli
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1� meore meiozuri gayofis procesi mitozs hgavs�

2� erTi qromosomis ori qromatidis genuri Sedgeniloba zustad erTnairia, radgan 

isini dnmis molekulis gaormagebiT _ replikaciiT miiReba� es reaqcia komplementarobis 

princips emyareba�

3� pirvelad sasqeso ujredTan SedarebiT, momwifebuli spermatozoidi 4jer nakleb 

dnmis molekulas Seicavs�

4� mitozis profazisgan gansxvavebiT, pirveli meiozuri gayofis profazaSi homolo

giuri qromosomebi krosingoveris procesSi erTmaneTs garkveul monakveTebs _ genebs 

ucvlian� amis Sedegad iqmneba genTa axali kombinaciebi, rac biomravalferovnebis safuZ

vels qmnis�

5� swori pasuxia d _ 3 da 4�

6� swori pasuxia d _ kvercxujredi m, spermatozoidi 4m�

7�a� sasqeso ujredebis gayofis procesi, romlis drosac qromo somebis raodenoba or

jer mcirdeba, aris meiozi�

b� pirveli meiozuri gayofis profazaSi homologiuri qromo somebis monakve Tebis 

gacvlas hqvia krosingoveri�

g� ujredis mosamzadebeli periodi gayofisTvis aris interfaza�

d� homologiuri qromosomebis gadajvaredinebas ewodeba koniugacia�

e� qromosomTa ormag nakrebs hqvia diploiduri�

v� qromosomTa erTmag nakrebs hqvia haploiduri�

8� 2-4-3-5-7-6-1�

9� zedmeti terminia mimarTulebiTi sxeulaki, radgan danarCeni sami aRniSnavs process�

10� aneuploidiis magaliTebia: 1� daunis sindromi, zedmeti 47e qromosoma meiozis 

Secdomis Sedegia� pirveli meiozis anafazaSi 21e homologiuri wyvilis qromosomebi 

erTmaneTs ar scildeba� amis gamo warmoiqmneba 24qromosomiani gameta� Tu aseTi gameta 

ganayofierebis procesSi monawileobs, ibadeba 47qromosomiani adamiani�

2� poliploidia _ organizmis qromosomuli kompleqtis jeradi gazrda mitozis msvle

lobis darRvevas ukavSirdeba� am dros Svileuli qromosomebi anafazaSi polusebisaken ar 

miemarTebian da birTvSi rCebian� warmoiqmneba tetraploiduri ujredi� poliploiduri 

mcenareebi swrafi zrdiT, nayofisa da Teslebis didi zomiT gamoirCevian� 
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3. memkvidruli informaciis organizeba 
prokariotebSi

Tivis Cxiris sporebma maTTvis komfortul pirobebSi damcavi garsi moixsnes da moZrav 

baqteriebad gardaiqmnen�

1� a� meiozis procesi iZleva mravalferovan masalas bunebrivi gadarCevisTvis� am pro

cesSi warmoiqneba mSobliuri genebis sruliad axali kombinaciebi da Svilebis unikaluri 

genotipebi, romlebiTac isini ukeT umklavdebian cvlad garemo pirobebs�

b� saxeobebSi, romlebic usqesod mravldebian, yvela individs aqvs STamomavlobis war

moqmnis unari, sqesobrivi gamravlebis dros ki mxolod erTs _ dedas� amitom maT popu

laciebs swrafad zrdis maRali SesaZleblobebi aqvT� sqesobrivi gamravleba ufro did 

drosa da energias moiTxovs, magaliTad: gametebis Camoyalibebis rTul process, part

nioris Ziebas da a�S�

2� tipuri sqesobrivi gamravlebisas mSobliuri individebis sasqeso ujredebis Ser

wymiT axali individi _ Svileuli organizmi warmoiqmneba� transduqciis, tranformaciisa 

da koniugaciisas ki ujredebSi mxolod genetikuri masalis erTgvari `gadaxaliseba~ xde

ba ise, rom axali organizmi ar warmoiqmneba�

3� gogirdis aRmoCena SesaZlebeli iqneboda baqteriis plazmuri membranis cilebSi, 

nukleosomaSi _ dnmTan asocirebul cilebSi, citoplazmaSi, ribosomebSi, plazmur mem

branaSi CarTul cilebSi� 

4� 

5� swori pasuxia d _ neironi�

a b g d e v

X X X

fermentebis monawileobiT recipienti ujredis dnmis jaWvi garkveul adgilebSi 

wydeba� sxva fermenti donori dnmis fragmentis gawyvetil ubnebs recipientis dnmSi 

Caakerebs� garkveuli fermentebi gawyvetili dnmis jaWvis “zedmet” fragmentebs nukle

otidebad Slian�
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4. memkvidruli informaciis organizeba da 
realizeba eukariotebSi

 teqstSi CarTuli kiTxvebi:

histonebi didi raodenobiT unda Seicavdnen aminomJavebs lizinsa da histidins� 

pankreasi hipofizi
Zvlis wiTeli 

tvini

insulinis geni X

zrdis hormonis geni X

hemoglobinis geni X

1�

2� es cvlileba genebis regulaciis translaciis Semdgom periodSi xdeba�

1� eukariotuli genebis ubnebs, romelTa transkripciac xdeba da translaciac, eg

zonebi ewodeba�

2� 

a� aseTi informaciuli molekulebia hormonebi da neirotransmiterebi;

b� zogadad aseT nivTierebebs mesenjerebi ewodebaT�

g� sasignalo molekulebis brZanebas receptorebi aRiqvamen�

d� steroiduli hormonebisTvis plazmuri membrana bariers ar warmoadgens, isini Tav

isuflad gadian masSi da citoplazmaSi mdebare receptorebs ukavSirdebian�

e� cilovani hormonia insulini, xolo steroiduli _ sasqeso hormonebi�

3� ujredrebi, romlebSic translaciisa da trankripciis procesi saerTod ar mim

dinareobs adamianis zrdasruli eriTrocitebi da Trombocitebia, romlebic birTvs ar 

Seicaven�

4�

3� a� ilustraciaze warmodgenil polisomaSi irnmis mier mota ni li brZanebis Sesas

ruleblad erTdroulad xdeba erTi konk retuli cilis xuTi molekulis sinTezi�

b� polisomebis warmoqmna maSin xdeba, rodesac ujredi didi raodenobiT cilas saWi

roebs�

g�  polisomebis warmoqmnas genebis aqtivobis regulaciis mesame _ translaciis etapi 

akontrolebs�

a b g d e

X X X
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1� Rerovani ujredebis sami ZiriTadi Tvisebaa: aradiferencireba, mudmivi gamravlebis 

unari da sxvadasxva saxis ujredebad specializaciis unari�

2� imedia, rom organoTa transplantaciis meTods momavalSi kon kurencias Rerovani 

ujredebis transplantacia gauwevs� is moxsnis donoris problemas _ organoTa trans

plantaciisas xom, ZiriTadad, axlad gardacvlili adamianis organo ebs iyeneben� zogjer 

donorad axlobeli, arc Tu iSviaTad ki sruliad ucxo adamianebi arian� amitom es pro

cedura mraval samarTlebriv da eTikur aspeqtTan aris dakavSirebuli�

4� Rerovani ujredebis ricxvi TandaTan mcirdeba travmebis, gadatanili daavadebebis, 

garemos arasasurveli zemoqmedebis gamo�

5� 

6� a� mkurnalobis am meTods endoprotezireba ewodeba�

b� mas mimarTaven travmis, revmatuli da asakobrivi degradaciiT gamowveuli ar

Tritebis dros�

a b g d e v z T

X X X X X

5. Rerovani ujredebi da maTi praqtikuli gamoyeneba

a�  sxvadasxva feris burT e b i  x i s  fi  gu raze sxvadasxva sa xis ujredebs aRniSnavs, xolo 

xis datotvili Rero ki _ Rerovan ujredebs�

b� inglisuri sityva stemis erT erTi qarTuli Sesa tyvi sia `warmomSobi~� es ter   mini 

sakmaod zustad asa xavs Rerovani ujredebis funq  cias�

5� a� posttranslaciuri modifikacia aris cilis struqturis cvlileba ribosomaze 

cilis sinTezis damTavrebis Semdeg�

b� insulinis molekulaSi S-S bmebis warmoqnma, glikoproteinebis warmoqmna _ cilebis 

dakavSireba naxSirwylebTan�

g� es cvlilebebi xorklian endoplazmur badesa da goljis kompleqsSi xdeba�

d� posttranslaciuri modifikaciiT cilebi garkveul funqciebs iZenen�

6� androgenebis samizne organoebia: ConCxi, kunTebi, kani, Tavis tvini, farisebri xrti

li, sasqeso jirkvlebi� am organoebs ageben: SemaerTebeli, kunTovani, epiTeluri da ner

vuli qsovilebi�

7� protoonkogeni simsivnis winamorbedi genia, romelic normalur ujredSi transkrip

ciis faqtorebs asinTezebs da amiT awarmoebs genTa eqspresiis regulacias� misi mutaciiT 

es regulaciis procesi irRveva, rac ujredis simsivnuri gadagvarebiT mTavrdeba�
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g� xandazmuli adamianis ZvalSi ferxdeba cilebis warmoqmna, mcirdeba marilebis Sem

cveloba, Zvali ifiteba da sustdeba� amitom xSiria Zvlis motexiloba� amas garda, xan

dazmul adamianSi xrtili Txeldeba da uxeSdeba, Zvlebi erTmaneTs exaxuneba, viTardeba 

anTebiTi procesi, romelsac arTriti qvia�

revmatoiduli arTritis dros imunuri sistema Tavs esxmis saxsris Semadgenel qso

vilebs da Slis mas�

d� ilustraciaze menjbarZayis saxsaria�

e� yvelaze meti datvirTva sxeulis simZimis gamo am saxsarze modis�

v� es meTodi sakmaod travmulia, radgan is qirurgiul Carevas moiTxovs� mas mxolod 

maSin mimarTaven, rodesac mkurnalobis medikamentozuri meTodebi uSedegoa�

z� am daavadebis winaaRmdeg momavalSi perspeqtiulad Rerovani ujredebis gamoyeneba 

miiCneva

 9  Tmis Ziridan Rerovani ujredebi miiRes qimiuri reprogramirebis meTodiT�
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Seajame Seni codna da gamocade Seni unarebi

G1 S dro

dnm-is Semcveloba

4c

2c

0
G2 M

1� swori pasuxia g _ profazaSi _2, telofazaSi _ 1�

2�

3� interfazaSi dnm despiralizirebulia, radgan masze mimdinareobs replikaciisa da 

transkripciis procesebi da dnm polimerazasa da rnm polimerazas matricasTan wvdomis 

saSualeba aqvs� aseT mdgomareobaSi dnmis Zafebis transportireba ujredis poluse

bisen blanti citozolis gavliT mis fragmentebad dawyvetas gamoiwvevda� kompaqtur 

qromosomas es saSiSroeba ar emuqreba� 

G1, S, da G2 fazaSi matriculi reaqciebis mimdinareobis gamo dnmis despiralizacia 

isev aucilebelia� 

4� a� orive maTgani aferxebs ujredis mitozur gayofas� 

b� preparati A xels uSlis mikromilakebis warmoqmnis process�

g� is moqmedebs profazaze da metafazaze, rodesac mikromilakebi qromosomebs uka

vSirdebian da anafazaze, rodesac sawinaaRmdego polusebidan wamosuli mikromilakebi 

erTmaneTs ekontaqtebian� 

d� preparati B xels uSlis im mikromilakebis damoklebas, romelebic qromosomebs 

ukav Sirdebian da amitom qromosomebi aRar gadanawildeba Svileul ujredebSi� 

e� preparati B moqmedebs anafazaze�

5� momwifebuli spermatozoidi am simboloebiT ase aRiwereba _ n, c�

6� swori pasuxia a _ 92 da 23�

7� a� mikrofilamentebis Semadgeneli cilis, aqtinis saSualebiT citokinezis etapze 

xdeba citoplazmis gadaRvedva da ori ujredis formireba rogorc mitozis, aseve I 

meiozisa da II meiozuri gayofis dros, aseve gametogenezis gamravlebis etapze�

b� Sualeduri filamentebis Semadgeneli cilebi, romlebic interfazaSi unarCuneben 

ujreds formas da afiqsireben organoidebs ujredis garkveul ubnebSi, mitozisa da 

meiozis procesSi iSlebian, rac aadvilebs qromosomebisa da organoidebis gadanawilebas 

Svileul ujredebSi�

g� mikromilakebi gadamwyvet rols asruleben mitozisa da meiozis procesebSi� maTi 

polimerizacia _ depolimerizacia udevs safuZvlad qromosomebis gadaadgilebas jer 

ujredis ekvatorul sibrtyeSi, Semdeg ki Svileuli qromatidebis moZraobas ujredis 

polusebisaken� maT `relsebze~ moZravi motoruli cilebiT ki ujredis organoidebi da 

nivTierebebi gadaadgildebian ujredis erTi regionidan meoreSi�
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8� homologiuri qromosomebis wyvili 4 (tetra) qromatidas Seicavs�

9� krosingoveri I meiozis profazaSi da homologiuri qromosomebis gansxvavebuli 

orientacia I meiozis metafazaSi� 

10� ̀ alternatiuli splaisingi~ niSnavs sxvadasxva egzonis erTmaneTze gadakerebas, ris 

gamoc ujredSi sxvadasxva informaciuli rnm sinTezdeba, rac Sedegad sxvadasxva cilis 

sinTezs iwvevs�

1 2 3 4 5 6

1 2 3 4 5 6

1 12 314 435 556

6

5

2 3 3

4 4
1 1 1

5 5

6 6

66

translacia translacia

alternatiuli splaisingi

transkripcia

translacia

egzoni

introni

11� hemoglobinis sinTezi Zvlis wiTel tvinSi xdeba� sisxlis nakadSi gadmosvlis Sem

deg eriTrociti kargavs birTvs da sxva organoidebs, maT Soris, ribosomebs� Zvlis tvin

Si dasinTezirebuli hemoglobini didxans unda moemsaxuros organizms _ uzrunvelyos is 

JangbadiT� amitom erTxel sinTezirebuli hemoglobini didxans asrulebs Tavis funqcias, 

vidre eriTrocitebi, romelTa sicocxlis xangrZlivoba daaxloebiT 4 Tves udris, ar 

daiSlebian�  

qromosomuli 

dnm

pre i.rnm

cila 1 cila 2  cila 3

 i.rnm  i.rnm  i.rnm
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mitozi

profaza I profaza

metafaza I metafaza

anafaza
telofaza

I anafaza
I telofaza

4

2 2

2 2 2 2

meiozi

I meiozi

sawyisi ujredi qromosomis 
gaormagebamde

II meiozi

13�
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15�

k a r i o k i n e z i

3 19 27 39 23 10 39 31 45 24 18

n u k l e o i d i

1 2 3 4 5 6 7 8 9

k o n i u g a c i a

10 11 12 13 14 15 16 17 18 19

m i t o z i

20 21 22 23 24 25

k r o s i n g o v e r i

26 27 28 29 30 31 32 33 34 35 36 37

s i m s i v n e

38 39 40 41 42 43 44 45

• struqtura prokariotul ujredSi, ro

melsac  eukariotuli ujredis  birTvis 

msgavsi funqcia aqvs

• memkvidruli informaciis gadacemis  

gza prokariotebSi, romelic  maTi bio

mravalferovnebis  erTerTi mizezia

• sasicocxlo procesi eukariotul uj

redSi, romelic safuZvlad udevs mis 

sasicocxlo Tvisebas _ gamravlebas

• procesi meiozis profazaSi, rome

lic biomravalferovnebis warmoq

mnis erTerTi faqtoria

• daavadeba, romelic ujredis arakon

trolirebadi gayofis Sedegia

kariokinezi _ birTvis gayofa

14� Sualeduri filamentebis cilovani Zafebi uzrunvelyofen ujredebis gamZleo

bas meqanikuri stresebis mimarT� Sualeduri filamentebi sxvadasxva qsovilis ujredebSi 

sxva dasxva ciliTaa warmodgenili� keratini kanisa da Tmis ZiriTadi struqturuli cilaa, 

romelic Tmis Tvisebebs: Wimvadobas, drekadobas da simtkices _ gansazRvravs� misi ra

odenoba regulirdeba genebis aqtivobis posttranslaciuri etapiT�
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damatebiTi resursebi maswavleblebisTvis

Tema _ ujredis gamravleba _ matrica
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