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1. koncefcia
XIPklasis `biologiis~ saxelmZRvanelo Tavisi SinaarsiT Seesabameba erovnuli sas-

wavlo gegmiT gaTvaliswinebul sagnis swavlebis miznebsa da sagnobriv programas. sax-
elmZRvaneloSi Tanabari zomiTaa warmodgenili rogorc faqtobriv codnaze damyare-
buli teqstualuri nawili.

rubrukebi mravalferovania da xels uwyobs moswavleebSi iseTi unar-Cvevebis gan-
viTarebas, rogoricaa dakvirveba, analizi da gamoyeneba, samecniero literaturis 
moZieba da informaciis daxarisxeba, eqsperimentis dagegmva, warmarTva, monacemTa Se-
groveba, damuSaveba, daskvnebis gamotana, prezentacia, komunikacia, damoukidebeli da 
jgufuri muSaoba da sxva. amrigad, saxelmZRvaneloSi ZiriTadi aqcenti gakeTebulia 
rogorc sabazo codnis SeZenaze, aseve am codniT sargeblobasa da gamoyenebaze.

XI klasis `biologiis~ saxelmZRvanelo moicavs 6 Tavsa da 53 gakveTils. saxelmZR-
vanelos Sinaarsi Seesabameba erovnuli saswavlo gegmiT gaTvaliswinebul misaRwev 
Sedegebsa da indikators.

XI klasis „saxelmZRvanelo” erTi ZiriTadi da erTi damxmare komponentisgan Sedgeba: 
moswavlis wigni da maswavleblis wigni; gagacnobT moswavlis wignis agebulebas:
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5.6 Seguebuloba - bunebrivi gadarCevis Sedegi
bunebrivi gadarCevis erT-erTi Sedegia Seguebulo-

bebis (adaptaciebis) warmoqmna. adaptacia aris orga-
nizmebis morfologiur, fiziologiur, qceviT Tavise-
burebaTa erToblioba, romelic  xels uwyobs konkretul 
saarsebo garemoSi saxeobis arsebobas. 

adaptaciebi arsebobs fiziologiuri, qceviTi, mor-
fologiuri (struqturuli).

fiziologiuri adaptaciis magaliTia homeostazi-
organizmis unari, SeinarCunos fiziologiuri parame-
trebisa da Sinagani garemos stabiluroba mudmivad 
cvalebad garemo pirobebSi arsebobisTvis. sxeulis tem-
peraturis, wylis Semcvelobis, pH-is, eleqtrolitebis 
balansisa da sxva parametrebis SenarCunebiT organizmi 
mudmiv dinamikur wonasworobaSi imyofeba garemosTan. 
fiziologiur adaptaciebs  miekuTvneba agreTve orga-
nizmTa Termoregulaciis unari, zamTris Zili da a.S. 

qceviTi adaptaciis magaliTia muqaris poza, romelsac 
zogierTi cxoveli iRebs mtris dasfrTxobad. mag. avs-
traliuri labadiani xvliki farTod gaSlis mkafio 
laqebiT dafarul sayelos da am qceviT cdilobs moax-
loebuli mteri daafrTxos.  qceviT adaptaciebs miekuT-
vneba agreTve  cxovelTa migraciebi, saqorwino ritu-
alebi gamravlebis periodSi, orTabrZola mdedrisTvis, 
zrunva STamomavlobaze da a. S.

1. ra Seguebu-
lobebi ganuvi-

Tarda Tevzebs wy-
alSi cxovrebasTan 
dakavSirebiT?

1. Seni azriT ro-
gori adaptaciis 

magaliTia foTolcve-
na? ratom?

2. romeli qceviTi 
adaptaciebia gamosax-
uli 1, 2, 3 suraTebze?

?

 I – kunZulze, sadac ganuwyvetliv qroda qari, gadaSendnen maRaltaniani da 
upiratesad gadarCnen miwaze garTxmuli mcenareebi. 

II - udabnos pirobebSi gadaSendnen moklefesviani da upiratesad gadarCnen 
grZelfesviani mcenareebi. 

III - xSir qariSxlian pirobebSi upiratesad gadarCnen saSualofrTiani, xolo daiR-
upnen grZel da moklefrTiani beRurebi. 

abscisaze gadazomilia niSan-Tvisebis cvalebadoba, ordinataze gadazomilia in-
dividTa ricxvi. isrebiT miTiTebulia bunebrivi gadarCevis zewolis mimarTuleba.

a b g

qceviTi adaptaciebi

ZiriTadi teqsti. aq mocemuli 
informacia xels uwyobs XI klasis 

moswavles programiT gaTval-
iswinebuli faqtobrivi codnis 

miRebaSi

miTiTebulia 
paragrafis nomeri 
da gakveTilis Temis 
saTauri

moswavlis saxelmZRvanelos teqstur 
nawils darTuli aqvs mravalferovani 
ilustraciebi, eqsperimentebisa da sa-
sicocxlo procesebis amsaxveli sqemebi, 
modelebi, fotosuraTebi, cxrilebi da 
sxv. rac maswavlebels warmatebiT SeuZlia 
gamoiyenos, rogorc TvalsaCino masala. 
maT umravlesobas axlavs kiTxvebi da 
aqtivobebi. 
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aqtivobebis mniSvnelovani nawili klasSi sruldeba, gakveTilze, xolo nawili saSinao 
davalebisTvisaa gankuTvnili. davalebebi da praqtikuli samuSaoebi xels Seuwyobs mo-
swavleebs, ganaviTaron sakuTari SesaZleblobebi informaciis moZiebis, damuSavebis, 
gaanalizebisa da Sefasebis kuTxiT; aseve varaudis gamoTqmisa da dakvirvebis, modeli-
rebisa Tu konceptualuri rukis Seqmnis, problemis danaxvis, gadaWris gzebis Ziebis, 
diskusiis, kvleviTi proeqtis prezentaciis, damoukidebeli Tu jgufuri muSaobis un-
arebi.

rubrikebSi mocemuli SekiTxvebi umetesad maRali saazrovno donisaa (analizi, sin-
Tezi, Sefaseba), maTze winaswar gansazRvruli swori pasuxebi ar arsebobs. maTi dan-
iSnulebaa moswavleebSi kritikuli azrovnebis unaris ganviTareba. kiTxvebs Soris 
zogjer gvxvdeba dabali saazrovno donis, anu codnaze orientirebuli kiTxvebic, 
romelTa daxmarebiT SesaZlebelia moswavleTa faqtobrivi codnis Sefaseba.

saxelmZRvaneloSi aris iseTi kvlevebic, romlebsac moswavleebi praqtikulad ver 
ganaxorcieleben, magram maswavlebels exmareba moswavleebs gamoumuSaos ama Tu im mov-
lenis eqsperimentulad Semowmebadi varaudebis gamoTqmis, saWiro masalebis, kvlevis 
etapebisa da mosalodneli Sedegebis gansazRvis unar-Cvevebi; agreTve aris aRwerili 
mecnierebis mier Catarebuli eqsperimentebi da warmodgenilia Sesabamisi sqemebi/mod-
elebi. moswavles evaleba sqemis/modelis mixedviT aRweros eqsperimentis etapebi da 
Sedegebi, ganWvritos mosalodneli Sedegebi, an miRebuli Sedegebi gaaanalizos da gaa-
keTos Sesabamisi daskvnebi.

moswavlis saxelmZRvaneloSi mocemuli yvela aqtivoba xels uwyobs maswavlebels, 
aqtiurad CarTos moswavleebi saswavlo procesSi.

qvemoT warmogidgenT im rubrikebs, romlebic moswavlis wignis Sesabamis gakveTilSi 
SegxvdebaT:

?

rubrika `davaleba” moswavles daexmareba sakiTxis gaazrebaSi, Sej-
amebaSi, miRebuli codnis SemowmebaSi. aq mocemulia SekiTxvebi da amo-
canebi. SekiTxvebi emsaxureba moswavleSi saazrovno unarebis ganviTa-
rebas. rubrikaSi warmodgenili tipiuri amocanebis amoxsnis xerxebi, 
rac xels uwyobs moswavleebSi logikuri analizis, Teoriuli codnis 
praqtikulad gamoyenebis unarebis ganviTarebas. rubrika gankuTvnilia 
rogorc saklaso, aseve saSinao davalebisTvis. aqvea mocemuli TemasTan 
dakavSirebuli veb gverdis misamarTebi, rac moswavles daexmareba infor-
maciis moZiebaSi.

 rubrikaSi `kiTxvebi”, mocemulia SekiTxvebi sakiTxTan dakavSirebiT. 
kiTxvebi maswavlebels SeuZlia gamoiyenos interaqtiuli mini-leqci-
isTvis, saklaso am jgufuri diskusiisTvis, mimdinare an Semajamebeli Se-
fasebisaTvis, TviTSefasebisaTvis.

rubrika `gaixsene” moswaavleebSi xels uwyobs cxovrebiseuli gamoc-
dilebis an ganvlili masalis aqtivacias.

davaleba

rubrika `es sainteresoa” moswavleebi aRniSnul sakiTxTan dakavSire-
biT Seityoben damatebiT saintereso, sayuradRebo informacias, Temis 
Sinaarsis Sesabamis istoriul faqtebs.

 `kvleva”, am rubrukiT mocemulia kvleviTi davalebebi. zogierTi 
davaleba iTvaliswinebs kvlevas, dakvirvebas, damatebiTi informaciis 
moZiebas sxvadsxva wyarodan, monacemebis aRricxvas, analizs, daskvnebis 
gamotanas. SeiZleba klasSi Catardes, an moswavles saSinao davalebis sax-
iT mieces.
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yoveli Tavi mTvardeba testiT _ `Seamowme Seni codna”. testis Sedegebi moswavles 
daexmareba TviTSefasebisTvis, daadginos Tu ra iswavla TemasTan dakavSirebiT da ro-
gor iswavla. maswavlebels ki SeuZlia gamoiyenos moswavleTa Semajamebeli Sefasebi-
saTvis.

moswavlis saxelmZRvanelos bolos warmodgenilia danarTebi, sadac moswavleebi 
maswavlebelTan erTad Seityoben temis Sinaarsis Sesabamis informacias.

maswavleblis wigni pedagogebs gauadvilebs swavlebis aqtiuri meTodikis gaTavise-
bas, gakveTilebis dagegmvasa da warmatebiT Catarebas, saswavlo wlis bolos sagnobrivi 
standartiT gansazRvruli Sedegis miRwevas, swavleba/swavlis procesis sainteresod 
da saxalisod warmarTvas.

maswavlebels vTavazobT saxelmZRvaneloSi mocemuli teqstebis damuSavebisa da 
kritikulad gaazrebis ramdenime efeqtur meTods. mTavaria, gvaxsovdes, rom Cven mas-
wavlebels vTavazobT mxolod rekomendaciebs. maT TviTon unda SearCion saswavlo 
aqtovobebi TavianTi moswavleebis SesaZleblobebis, interesebis, skolaSi arsebuli 
saganmanaTleblo resursebis Sesabamisad. zogierTi Temis swavlebisas maswavlebelma 
moiZios damatebiTi masala, TvalsaCinoeba da gaamdidros saswavlo procesi; saWiroe-
bisamebr gaanawilos TiToeuli Tavis SeswavlisaTvis saWiro dro.

maswavleblis wignSi mocemulia swori pasuxebi SekiTxvebze, davalebebze, amocanebze, 
testebze, romlebic moswavlis saxelmZRvaneloSi gvxvdeba.

Cven mier SemoTavazebuli rekomendaciebi emyareba Tanamedrove Teoriul gamokv-
levebs am mimarTulebiT da pirad praqtikul gamocdilebas. amitom Cveni erT-erTi 
mTavari amocanaa, movamzadoT moswavle SemoqmedebiTi da kritikuli azrovnebisTvis, 
raTa man SeZlos informaciis mopoveba, gaanalizeba, kritikuli gansja, Sefaseba da gam-
oyeneba Tavisi amocanebis gansaxorcieleblad.

gasaTvaliswinebelia isic rom moswavlis wignSi rigi teqstebisa moculobiT, 
Sinaarsobrivad vrcelia, gamoyenebulia mravalferovani terminebi, romelTa 
gaazreba saWiroa, magram damaxsovreba (da miT umetes dazepireba) ar warmoadgens 
aucileblobas.

sabunebismetyvelo mecnierebebis saswavlo programa 
koncefcia

sabunebismetyvelo ganaTlebis mniSvneloba
•	Tanamedrove zogadsaganmanaTleblo standarti gulisxmobs moswavlis aRWurvas im 

codniTa da unar-CvevebiT, romlebic mas saSualebas miscems, alRo auRos kacobrio-
bis swraf progress, gamoiyenos Tanamedrove mecnierebis miRwevebi, gaxdes sazoga-
doebis srulfasovani wevri. codnis pasiuri mimRebidan moswavle unda Camoyalibdes 
aqtiur Semmecneblad, romelic SeZlebs miRebuli codna gamoiyenos rogorc profe-
siuli warmatebisaTvis, aseve sazogadoebis sasikeTod.

•	 imisaTvis, rom sabunebismetyvelo mecnierebebis swavlebam daakmayofilos aRniSnu-
li kriteriumebi, saWiroa moswavles: gauCndes interesi garemomcveli samyaros kv-
levis, siaxleTa aRmoCenisa da Secnobis mimarT;

•	 ganuviTardes bunebismetyvelisaTvis saWiro elementaruli kvleva-ZiebiTi unar-
Cvevebi da SeZlos maTi sxvadasxva situaciaSi gamoyeneba;

•	 gacnobierebuli hqondes samyaroSi mimdinare procesebis erTianoba;

•	 Camouyalibdes garemomcvel samyaroze zrunvis unar-Cvevebi;

•	 gamoumuSavdes kritikuli azrovnebis da komunikaciis unari;

•	 ganuviTardes TviTSefasebis da TviTkontrolis, gansxvavebuli azris mosmenisa da 
Sefasebis unari, SeeZlos sazogadoebaSi Tavisi adgilis gansazRvra;
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•	 mieces jansaRi da usafrTxo cxovrebis wesis dauflebis SesaZlebloba;

•	 gacnobierebuli hqondes mecnierebis roli kacobriobis progresSi;

•	 gaazrebuli hqondes adamianTa TanamSromlobis aucilebloba kacobriobis ganviTa-
rebisTvis.

•	 bunebismetyvelebis swavlebisas yuradRebis gamaxvileba ganwyoba-damokidebule-
bebis Camoyalibebaze, kvleva-Ziebis unar-Cvevebis ganviTarebasa da codnis gamoyene-
baze.

sabunebismetyvelo mecnierebebis swavlebis mizani da amocanebi mizani:

sabunebismetyvelo disciplinebis swavlebis mizania aziaros moswavle sabunebism-
etyvelo mecnierebis safuZvlebs da ganuviTaros kvlevis unar-Cvevebi, rac mas saSu-
alebas miscems Seicnos da gaiTavisos samyaro, CaerTos sazogadoebrivi saqmianobis sx-
vadasxva sferoSi, igrZnos pasuxismgebloba sakuTari Tavis, sazogadoebisa da garemos 
mimarT.

amocanebi:
codna:

•	cocxali samyaro da sasicocxlo procesebi;

•	 samyaroSi mimdinare fizikuri da qimiuri movlenebi;

•	dedamiwa da garesamyaro;

•	 garemos mdgradi ganviTarebis principebi.

mecnieruli kvlevis unar-Cvevebi:

•	dakvirveba, aRwera;
•	 kvlevis sagnis gansazRvra;
•	 kvlevis etapebis gansazRvra;
•	 aRricxva;
•	 klasifikacia;
•	 gazomva;
•	 komunikacia;
•	 monacemebis interpretacia;
•	 ganWvreta/hipoTezis gamoTqma;
•	cdis dagegmva;
•	cdis Catareba;
•	 monacemTa analizi da Sefaseba;
•	 modelis Seqmna da gamoyeneba.

damokidebuleba:

•	 interesi sabunebismetyvelo disciplinebis mimarT;
•	 sabunebismetyvelo mecnierebebis mniSvnelobis gaazreba;
•	 interesi mecnieruli kvlevisa da siaxleebis mimarT;
•	TanamSromlobis survili;
•	 garemoze zrunva da pasuxismgebloba;
•	usafrTxo cxovrebis wesis dacvis mniSvnelobis gaazreba.
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cxrilSi mocemulia mecnieruli kvlevis unar-Cvevebis ganmarteba

kvlevis unar-Cvevebi ganmarteba

dakvirveba, aRwera martivi xelsawyoebis saSualebiT obieqtebsa da movlenebze dak-
virveba da maTi maxasiaTeblebis gansazRvra

kvlevis sagnis gansaz-
Rvra

 hipoTezis gamoTqma an SekiTxvis dasma obieqtebisa da movlenebis 
Sesaxeb maTi gamokvlevis mizniT

kvlevis etapebis 
gansazRvra

miznidan gamomdinare kvleviTi aqtivobebis Tanmimdevrobis, aseve 
kvlevis pirobebisa da Catarebis etapebs gansazRvra

aRricxva dakvirvebis Sedegebis Cawera, monacemebis qronologiuri aRricxva 
da sxva.

klasifikacia obieqtebisa da movlenebis dajgufeba maTi maxasiaTeblebis mixed-
viT

gazomva Sesabamisi sazomi erTeulebis gamoyenebiT raodenobrivi aRwera, 
sivrciTi da droiTi urTierTobebis gansazRvra, cvladi maxasiaTe-
blebis gamovlena.

komunikacia weriTi da zepiri metyvelebis, grafikebis, cxrilebis, diagramebis 
da prezentaciis sxva saSualebaTa (maT Soris sainformacio-sakomu-
nikacio teqnologiebze damyarebuli) gamoyeneba

monacemebis interpre-
tacia

sakuTari an sxvaTa (mag.  : mecnierebis) kvlevebis safuZvelze miRe-
buli monacemebis analizi, ganzogadeba

ganWvreta/hipoTezis 
gamoTqma

mosalodneli Sedegebis Taobaze varaudis gamoTqma

cdis dagegmva qmedebebis Tanmimdevrobis gansazRvra

cdis Catareba meTodikis SerCeva da eqsperimentuli monacemebis Segroveba

monacemTa analizi da 
Sefaseba

dakvirvebis (cdis, eqsperimentis da sxv) safuZvelze miRebuli 
Sedegebis analizi, Sefaseba swori iyo Tu ara gamoTqmuli varaudi, 
daskvnebis gamotana.

modelis Seqmna da 
gamoyeneba

dakvirvebisa da daskvnebis safuZvelze eqsperimentuli modelis Se-
qmna, proeqtis momzadeba da farTo auditoriis winaSe wardgena. 

saSualo safexuris (X- XII klasebi) mixedviT specifikuri unar-Cvevebis gan-
viTareba

swavlebis bolo safexurze Rrmavdeba sabunebismetyvelo ganaTleba, safuZveli 
eyreba profesiul codnas, raTa saSualo skolis kursdamTavrebulma SeZlos swavlis 
gagrZeleba, srulfasovani ganaTlebis miReba da Tanamedrove sazogadoebaSi integra-
cia. am safexurze moswavles saSualeba eZleva gaiazros sabunebismetyvelo dargSi 
muSaobis Taviseburebani, daafasos sabunebismetyvelo mecnierebisa da teqnologiebis 
mniSvneloba samecniero-teqnikuri progresisaTvis da gaacnobieros is didi pasux-
ismgebloba, romelic daekisreba mas, rogorc mkvlevarsa da moqalaqes.

swavlebis am safexurze moswavle iviTarebs specifikur unar-Cvevebs, romelTagan 
prioritetulia:
•	damoukidebeli azrovnebis unaris gaRrmaveba, raTa moswavlem SeZlos sakuTari an 

sxvaTa monacemebiT manipulireba, axali an Secvlili situaciis Sedegebis winaswar 
ganWvreta, hipoTezis gamoTqma, eqsperimentuli modelis Seqmna;

•	 proeqtis momzadeba, warmarTva da dacva farTo auditoriis winaSe.
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gansazRvravs da ayalibebs 
kvlevis mizans;

gansazRvravs Sesabamisi 
informaciis moZiebis 
wyaroebs;

gamoTqvams argumentirebul 
mosazrebas/varauds; 

gansazRvravs monacemebis 
mopovebis gzebs (mag., cdiT, 
savele samuSaos CatarebiT, 
gamokiTxviT, sakiTxis irgvliv 
literaturis moZiebiT);

ganarCevs mudmiv da cvlad 
(damokidebul, damoukidebel) 
parametrebs; 

gansazRvravs kvlevis piro-
bebs da Catarebis etapebs;

arCevs saTanado xelsawyoebs/
aRWurvilobas/instrumentebs, 
asabuTebs arCevans;

gansazRvravs monacemebis 
aRricxvis formebs (cxrilebi, 
grafikebi, siebi, fotoebi, 
Canawerebi).
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moiZiebs da aanalizebs Sesabamis 
informacias; 

iyenebs Sesabamis masalas an/
da aRWurvilobas da atarebs 
dagegmil cdas usafrTxoebis 
wesebis dacviT;

awarmoebs dakvirvebas da/
an gazomvebs, iRebs sarwmuno 
monacemebs;

gegmavs da atarebs sakontrolo 
cdas;

akvirdeba, zomavs, iyenebs 
informaciul-sakomunikacio 
saSualebebs monacemebis saTanado 
sizustiT registrirebisTvis 
(mag., drois monakveTSi cvladebis 
mniSvnelobebis aRricxva);

iyenebs saTanado wesebs sakuTari 
da sxvaTa usafrTxoebis 
uzrunvelsayofad. 
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:

iyenebs diagramebs, cxrilebs da 
grafikebs monacemebs an cvladebs 
Soris damokidebulebis aRsawerad;

aanalizebs monacemebs (mag., saSualo 
ariTmetikuli sididis da saSualo-
dan gadaxrebis dadgena), saWiroebis 
SemTxvevaSi, sakontrolo cdis Se-
degebis gaTvaliswinebiT, gamoitans 
daskvnebs; 

ganixilavs, sakmarisia Tu ara monace-
mebi (raodenobrivad da Tvisebrivad) 
gamoTqmuli varaudis dasadasture-
blad an daskvnis gamosatanad;

adarebs daskvnebs gamoTqmul var-
auds, gansxvavebis SemTxvevaSi xsnis 
mizezebs;

ganixilavs dakvirvebisa da gazom-
vebis dros gamovlenil moulod-
nelobebs, cdilobs maT axsnas;

afasebs, iZleva Tu ara gamotanili 
daskvnebi morigi varaudis gamoTqmis 
saSualebas;

SeimuSavebs gamoyenebuli meTodebis 
daxvewis gzebs. 

saWiroebis SemTxvevaSi gegmavs 
momaval cdas;
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i
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r
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b
i

:

qmnis martiv modelebs ujredSi 
mimdinare matriculi sinTezis 
reaqciebis sademonstraciod, 
msjelobs maTi mniSvnelobis Sesaxeb;

iyenebs/adgens sqematur models da 
msjelobs mitozis rolze Semdgom 
TaobaSi kariotipis mudmivobis 
SenarCunebaSi;

adarebs erTmaneTs usqeso da 
sqesobrivi gamravlebis formebs 
da msjelobs TiToeulis dros 
memkvidreobisTvis genetikuri 
masalis Taviseburebaze;

iyenebs/adgens meiozis sqematur 
models da akavSirebs qromosomebis 
da maTi ubnebis ganawilebas 
genetikur cvalebadobasTan;

sinaTlis mikroskopiT (an 
eleqtronul formatSi) akvirde-
ba ujredebs gayofis procesSi da 
amoicnobs mitozis TiToeul fazas;

ganixilavs dnm-s kods da axasiaTebs 
gens, rogorc dnm-is monakveTs, 
romelic konkretuli cilis sinTezs 
gansazRvravs; 

aRwers ganayofierebis process, 
adgens mativ ganzogadebul sqemas. 
svams kiTxvas sasicocxlo ciklidan 
meiozis an ganayofierebis amovard-
nis SedegebTan dakavSirebiT da 
agrovebs saTanado informacias; 

adarebs meiozisa da ganayofierebis 
saboloo Sedegebs (genetikuri ma-
salis ganaxevreba/gamTlianeba) da 
msjelobs maT biologiur rolze; 

aRwers yvavilovan mcenareebSi ga-
nayofierebas da etapebs warmoad-
gens sxvadasxva gamomsaxvelobiTi 
saSualebiT (mag., sqema, naxati an 
kolaJi);

akvirvebis safuZvelze msjelobs 
cxovelis embrionuli ganviTarebis 
adreul etapebze (mag., zigota, blas-
tomerebi, blastula, gastrula); 

gegmavs kvlevas da werilobiT 
aRwers sasicocxlo cikls mcenare-
ebsa (TaobaTa monacvleoba) da cxo-
velebSi (arapirdapiri da pirdapiri 
ganviTareba);

agrovebs informacias organizmebis 
sasicocxlo ciklis (sruli da aras-
ruli gardaqceva) Taviseburebebze 
da msjelobs maTi SeguebiTi mniSv-
nelobis Sesaxeb. monacemebs warmo-
adgens sxvadasxva gamomsaxvelobiTi 
saSualebiT (diagrama, cxrili, sqema, 
naxati an kolaJi).
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.
i

n
d

i
k

a
t

o
r

e
b

i
:

moipovebs informacias da adarebs 
memkvidreobiTobisa da cvalebadobis 
moqmedebas, msjelobs maT biologiur 
mniSvnelobaze; 

ganixilavs gens, rogorc 
memkvidreobiTobis erTeuls;

adgens genTa damoukideblad da SeWidu-
lad memkvidreobis sqemebs, adarebs erT-
maneTs da msjelobs maT Soris gansxvave-
baze, asaxelebs Sesabamis magaliTebs; 

iyenebs adamianSi sqesis gansazRvris sqe-
mas da adgens vaJisa da gogonas dabadebis 
albaTobas;

agrovebs informacias da msjelobs meur-
neobisaTvis sasurveli sqesis miRebis 
mniSvnelobaze;

adgens genetikur sqemas sqesTan SeWidu-
li niSnebis memkvidreobaze da adekva-
turad iyenebs Sesabamis simboloebs maT 
Casawerad;

aRwers zogierTi genetikuri daavadebis 
memkvidreobis xasiaTs. agrovebs
da warmoadgens masalas maTi profi-
laqtikis an mkurnalobis perspeqtivis 
Sesaxeb;

genetikuri amocanebis gadaWrisas 
iyenebs monacemTa analizs, statistikisa 
da albaTobis Teoriis elementebs;

msjelobs adamianis genetikur struqtu-
raze mavne faqtorebis (mag., nikotini, 
narkotikebi) zemoqmedebiT gamowveul 
cvlilebebze da asabuTebs jansaRi cxo-
vrebis wesis mniSvnelobas;

msjelobs genuri inJineriis miRwevebis 
dadebiT da uaryofiT mxareebze;

aRwers seleqciis klasikur (tradiciul) 
da Tanamedrove meTodebs, ayalibebs saku-
Tar pozicias  genmodificirebuli jiSebis 
warmoebis Sesaxeb da warmoadgens refera-
tis saxiT.
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moipovebs informacias da adarebs 
memkvidreobiTobisa da cvalebadobis 
moqmedebas, msjelobs maT biologiur 
mniSvnelobaze; 

ganixilavs gens, rogorc 
memkvidreobiTobis erTeuls;

adgens genTa damoukideblad da SeWidu-
lad memkvidreobis sqemebs, adarebs erT-
maneTs da msjelobs maT Soris gansxvave-
baze, asaxelebs Sesabamis magaliTebs; 

iyenebs adamianSi sqesis gansazRvris sqe-
mas da adgens vaJisa da gogonas dabadebis 
albaTobas;

agrovebs informacias da msjelobs meur-
neobisaTvis sasurveli sqesis miRebis 
mniSvnelobaze;

adgens genetikur sqemas sqesTan SeWidu-
li niSnebis memkvidreobaze da adekva-
turad iyenebs Sesabamis simboloebs maT 
Casawerad;

aRwers zogierTi genetikuri daavadebis 
memkvidreobis xasiaTs. agrovebs
da warmoadgens masalas maTi profi-
laqtikis an mkurnalobis perspeqtivis 
Sesaxeb;

genetikuri amocanebis gadaWrisas 
iyenebs monacemTa analizs, statistikisa 
da albaTobis Teoriis elementebs;

msjelobs adamianis genetikur struqtu-
raze mavne faqtorebis (mag., nikotini, 
narkotikebi) zemoqmedebiT gamowveul 
cvlilebebze da asabuTebs jansaRi cxo-
vrebis wesis mniSvnelobas;

msjelobs genuri inJineriis miRwevebis 
dadebiT da uaryofiT mxareebze;

aRwers seleqciis klasikur (tradiciul) 
da Tanamedrove meTodebs, ayalibebs saku-
Tar pozicias  genmodificirebuli jiSebis 
warmoebis Sesaxeb da warmoadgens refera-
tis saxiT.
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:

CamoTvlis konkurenciis magaliTebs da 
msjelobs evoluciis Sedegebis Sesaxeb;

agrovebs da warmoadgens informacias 
anTropologiuri aRmoCenebis (mag., 
lusi, mzia da zezva) da maTi mniSvnelobis 
Sesaxeb;

moipovebs masalas kulturuli 
mcenareebisa da Sinauri cxovelebis 
warmoSobis kerebis da maTi gavrcelebis 
istoriis Sesaxeb, amzadebs referats;

iyenebs sqemebs da avlens evoluciur 
kavSirebs taqsonomiur erTeulebs Soris;

moipovebs masalas sinTezuri evoluciuri 
TeoriiT mowodebuli evoluciis 
mamoZravebeli faqtorebis Sesaxeb da 
akeTebs prezentacias;

asaxelebs evoluciis Teoriis ZiriTad 
argumentebs da kontrargumentebs;

moipovebs informacias da warmoadgens 
kulturul mcenareTa da Sinaur 
cxovelTa adgilobrivi jiSebis Sesaxeb.
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:

iyenebs mza monacemebs, agebs Sesabamis energiis, 
biomasis da ricxvTa ekologiur piramidebs, 
afasebs Tu romeli maTgania ufro xelsayreli 
konkretuli ekosistemis dasaxasiaTeblad;

moipovebs informacias organizmebis 
energetikuli balansis (sakvebisgan miRebuli 
da cxovelqmedebisas daxarjuli energiis) 
SenarCunebasTan dakavSirebul Seguebulobebis 
(mag., sezonuri migraciebi, zamTris Zili, 
gundebad gaerTianeba, mcenareebis baliSebad 
zrda mTaSi ) Sesaxeb;

aanalizebs ekosistemaSi energiis nakadis 
Semcirebis mizezebs da asabuTebs biogenuri 
elementebis SenarCunebis mniSvnelobas 
ekosistemaSi (mag., C, N, wrebrunva);

moiZiebs informacias lokalur garemoSi 
arsebuli damabinZurebeli nivTierebebis (mag., 
mZime metalebi, zogierTi pesticidi, sasuqebi) 
Sesaxeb da sqematurad gamosaxavs ekosistemaSi am 
nivTierebebis
mimoqcevas da dagrovebas;

adamianis organizmSi mimdinare fiziologiuri 
procesebis safuZvelze gamoTqvams varauds 
energiis gadacemasa da nivTierebebis 
mimoqcevaSi adamianis adgilis Sesaxeb.
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CamoTvlis konkurenciis magaliTebs da 
msjelobs evoluciis Sedegebis Sesaxeb;

agrovebs da warmoadgens informacias 
anTropologiuri aRmoCenebis (mag., 
lusi, mzia da zezva) da maTi mniSvnelobis 
Sesaxeb;

moipovebs masalas kulturuli 
mcenareebisa da Sinauri cxovelebis 
warmoSobis kerebis da maTi gavrcelebis 
istoriis Sesaxeb, amzadebs referats;

iyenebs sqemebs da avlens evoluciur 
kavSirebs taqsonomiur erTeulebs Soris;

moipovebs masalas sinTezuri evoluciuri 
TeoriiT mowodebuli evoluciis 
mamoZravebeli faqtorebis Sesaxeb da 
akeTebs prezentacias;

asaxelebs evoluciis Teoriis ZiriTad 
argumentebs da kontrargumentebs;

moipovebs informacias da warmoadgens 
kulturul mcenareTa da Sinaur 
cxovelTa adgilobrivi jiSebis Sesaxeb.
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asaxelebs magaliTebs da aRwers ekosistemaSi 
organizmebis Tanaarsebobis formebs (mag., 
simbiozi, Sejibri, parazitizmi) da msjelobs 
maT Soris gansxvavebaze; 

atarebs cdebs organizmebis ganviTarebasa 
da ekologiuri faqtoris intensivobas 
(optimumi, gaZlebis zeda da qveda zRvari) 
Soris damokidebulebis dasadgenad (mag., 
xorblis Teslis aRmonacenisa da wylis 
raodenobebs Soris damokidebulebis 
dadgena), monacemebs warmoadgens 
grafikulad;

moiZiebs da aanalizebs monacemebs bunebrivi 
pirobebis mravalferovnebis Sesaxeb 
da varaudobs Tu rogori sasicocxlo 
formebi SeiZleba arsebobdes konkretul 
ekosistemaSi;

agrovebs informacias lokalur ekosistemaze 
anTropogenuri faqtorebis zemoqmedebis 
Sesaxeb, masalas warmoadgens referatis, 
fotomasalis an Canaxatebis saxiT, gamoTqvams 
mosazrebas am problemis Tavidan acilebis 
gzebis Sesaxeb;

aanalizebs garemos dabinZurebis Sedegad 
warmoqmnil riskebs, asaxelebs magaliTebs. 
diagramebisa da/an cxrilebis daxmarebiT 
asabuTebs dabinZurebis uaryofiT zegavlenas 
adamianis janmrTelobaze, veluri saxeobebis 
gavrcelebaze da sxva; 

gegmavs da atarebs kvlevas (mag., interviu, 
istoriuli wyaroebi, statistikuri 
monacemebi) Tu rogor icvleboda 
adamianis populaciebis struqtura droTa 
ganmavlobaSi sxvadasxva faqtoris (mag., 
socialuri, ekologiuri) zegavleniT, 
Sedegebs warmoadgens grafikulad, 
aanalizebs monacemebs da gamoTqvams 
daskvnebs;

afasebs populaciebis mdgomareobas 
sxvadasxva grafikuli saSualebiT 
warmodgenili monacemebis (mag., asakisa 
da sikvdilianobis, droisa da organizmTa 
raodenobis, simWidrovisa da organizmTa 
raodenobis urTierTdamokidebulebis 
grafiki) safuZvelze.
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axdens baqteriebis, sokoebis, virusebisa 
da sxva mikroorganizmebis klasificirebas, 
asaxelebs maT mier gamowveul zogierT 
daavadebas da msjelobs am daavadebebis 
gavrcelebis gzebze;

moipovebs informacias adamianis 
imunodeficitis virusiT (aiv) dainficirebul 
pirebSi sxvadasxva daavadebis mimdinareobis 
Sesaxeb;

adgens kiTxvars da atarebs socialur kvlevas 
Sidsis da misi gavrcelebis Sesaxeb;

msjelobs garkveuli daavadebisagan 
organizmis Tavdacvis unarze da imunizaciis 
mniSvnelobaze;

sqemis an prezentaciis saSualebiT aRwers Tu 
rogor “muSaobs” vaqcina, saubrobs usafrTxo 
vaqcinis genuri inJineriis gziT damzadebis 
procesze;

msjelobs antibiotikebis mniSvnelobasa da 
efeqtianobaze, gamoyenebis specifikaze;

asaxelebs sasargeblo produqtebis (mag., 
mawoni, puri, Rvino) warmoebis saqmeSi 
mikroorganizmebis gamoyenebis magaliTebs;

acnobierebs sakvebis/wylis dabinZurebis 
riskebs da saubrobs am riskebis Semcirebis 
gzebze, aRwers wylis biologiuri gawmendis 
meTods.
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3. wlis bolos misaRwevi Sedegebi da indikatorebi

mimarTuleba: mecnieruli kvleva-Zieba 
kvl.XI.1.moswavles SeuZlia gansazRvros kvlevis sagani da kvlevis etapebi.

Sedegi TvalsaCinoa, Tu moswavle:

•	 gansazRvravs da ayalibebs kvlevis mizans;
•	 gansazRvravs Sesabamisi informaciis moZiebis wyaroebs;
•	 gamoTqvams argumentirebul mosazrebas/varauds;
•	 gansazRvravs monacemebis mopovebis gzebs (mag., cdiT, savele samuSaos CatarebiT, 

gamokiTxviT, sakiTxis irgvliv literaturis moZiebiT);
•	 ganarCevs mudmiv da cvlad (damokidebul, damoukidebel) parametrebs;
•	 gansazRvravs kvlevis pirobebs da Catarebis etapebs;
•	 arCevs saTanado xelsawyoebs/aRWurvilobas/instrumentebs, asabuTebs arCevans;
•	 gansazRvravs monacemebis aRricxvis formebs (cxrilebi, grafikebi, siebi, fotoebi, 

Canawerebi).

kvl.XI.2.moswavles SeuZlia kvleviTi proceduris ganxorcieleba/ monace-
mebis aRricxva.

Sedegi TvalsaCinoa, Tu moswavle:

•	 moiZiebs da aanalizebs Sesabamis informacias;
•	 iyenebs Sesabamis masalas an/da aRWurvilobas da atarebs dagegmil cdas usafrTxoe-

bis wesebis dacviT;
•	 awarmoebs dakvirvebas da/an gazomvebs, iRebs sarwmuno monacemebs;
•	 gegmavs da atarebs sakontrolo cdas;
•	 akvirdeba, zomavs, iyenebs informaciul-sakomunikacio saSualebebs monacemebis sa-

Tanado sizustiT registrirebisTvis (mag., drois monakveTSi cvladebis mniSvnelo-
bebis aRricxva);

•	 iyenebs saTanado wesebs sakuTari da sxvaTa usafrTxoebis uzrunvelsayofad.
•	 kvl.XI.3.moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunikacio sa-

Sualebis gamoyenebiT.
Sedegi TvalsaCinoa, Tu moswavle:

•	 iyenebs sxvadasxva xerxs (diagramebs, cxrilebs, grafikebs, siebs) monacemTa warmo-
sadgenad;

•	 iyenebs sainformacio-sakomunikacio teqnologiebs Tvisebrivi da raodenobrivi mo-
nacemebis dasamuSaveblad da warmosadgenad.

kvl.XI.4.moswavles SeuZlia monacemTa analizi da Sefaseba.

Sedegi TvalsaCinoa, Tu moswavle:
•	 iyenebs diagramebs, cxrilebs da grafikebs monacemebs an cvladebs Soris damokideb-

ulebis aRsawerad;
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•	 aanalizebs monacemebs (mag., saSualo ariTmetikuli sididis da saSualodan 
gadaxrebis dadgena), saWiroebis SemTxvevaSi, sakontrolo cdis Sedegebis gaTval-
iswinebiT, gamoitans daskvnebs;

•	 ganixilavs, sakmarisia Tu ara monacemebi (raodenobrivad da Tvisebrivad) gamoTqmu-
li varaudis dasadastureblad an daskvnis gamosatanad;

•	 adarebs daskvnebs gamoTqmul varauds, gansxvavebis SemTxvevaSi xsnis mizezebs;
•	 ganixilavs dakvirvebisa da gazomvebis dros gamovlenil moulodnelobebs, cdilobs 

maT axsnas;
•	 afasebs, iZleva Tu ara gamotanili daskvnebi morigi varaudis gamoTqmis saSualebas;
•	 saWiroebis SemTxvevaSi gegmavs momaval cdas;
•	 SeimuSavebs gamoyenebuli meTodebis daxvewis gzebs.

mimarTuleba: cocxali samyaro

biol.XI.5.moswavles SeuZlia daaxasiaTos organizmTa gamravlebis da indi-
viduri ganviTarebis formebi.

Sedegi TvalsaCinoa, Tu moswavle:
•	 qmnis martiv modelebs ujredSi mimdinare matriculi sinTezis reaqciebis sademon-

straciod, msjelobs maTi mniSvnelobis Sesaxeb;
•	 iyenebs/adgens sqematur models da msjelobs mitozis rolze Semdgom TaobaSi kario-

tipis mudmivobis SenarCunebaSi;
•	 adarebs erTmaneTs usqeso da sqesobrivi gamravlebis formebs da msjelobs TiToeu-

lis dros memkvidreobisTvis genetikuri masalis Taviseburebaze;
•	 iyenebs/adgens meiozis sqematur models da akavSirebs qromosomebis da maTi ubnebis 

ganawilebas genetikur cvalebadobasTan;
•	 sinaTlis mikroskopiT (an eleqtronul formatSi) akvirdeba ujredebs gayofis pro-

cesSi da amoicnobs mitozis TiToeul fazas;
•	 ganixilavs dnm-s kods da axasiaTebs gens, rogorc dnm-is monakveTs, romelic konkre-

tuli cilis sinTezs gansazRvravs;
•	 aRwers ganayofierebis process, adgens martiv ganzogadebul sqemas. svams kiTxvas sa-

sicocxlo ciklidan meiozis an ganayofierebis amovardnis SedegebTan dakavSirebiT 
da agrovebs saTanado informacias;

•	 adarebs meiozisa da ganayofierebis saboloo Sedegebs (genetikuri masalis ganaxe-
vreba/gamTlianeba) da msjelobs maT biologiur rolze;

•	 aRwers yvavilovan mcenareebSi ganayofierebas da etapebs warmoadgens sxvadasxva ga-
momsaxvelobiTi saSualebiT (mag., sqema, naxati an kolaJi);

•	dakvirvebis safuZvelze msjelobs cxovelis embrionuli ganviTarebis adreul eta-
pebze (mag., zigota, blastomerebi, blastula, gastrula);

•	 gegmavs kvlevas da werilobiT aRwers sasicocxlo cikls mcenareebsa (TaobaTa mona-
cvleoba) da cxovelebSi (arapirdapiri da pirdapiri ganviTareba);

•	 agrovebs informacias organizmebis sasicocxlo ciklis (sruli da arasruli garda-
qceva) Taviseburebebze da msjelobs maTi SeguebiTi mniSvnelobis Sesaxeb. monacemebs 
warmoadgens sxvadasxva gamomsaxvelobiTi saSualebiT (diagrama, cxrili, sqema, naxa-
ti an kolaJi).
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biol.XI.6.moswavles SeuZlia Camoayalibos memkvidreobiTobis kanonebi da 
imsjelos cvalebadobis formebze.

Sedegi TvalsaCinoa, Tu moswavle:
•	 moipovebs informacias da adarebs memkvidreobiTobisa da cvalebadobis moqmedebas, 

msjelobs maT biologiur mniSvnelobaze;
•	 ganixilavs gens, rogorc memkvidreobiTobis erTeuls;
•	 adgens genTa damoukideblad da SeWidulad memkvidreobis sqemebs, adarebs erTma-

neTs da msjelobs maT Soris gansxvavebaze, asaxelebs Sesabamis magaliTebs;
•	 iyenebs adamianSi sqesis gansazRvris sqemas da adgens vaJisa da gogonas dabadebis al-

baTobas;
•	 agrovebs informacias da msjelobs meurneobisaTvis sasurveli sqesis miRebis mniSv-

nelobaze;
•	 adgens genetikur sqemas sqesTan SeWiduli niSnebis memkvidreobaze da adekvaturad 

iyenebs Sesabamis simboloebs maT Casawerad;
•	 aRwers zogierTi genetikuri daavadebis memkvidreobis xasiaTs. agrovebs da warmo-

adgens masalas maTi profilaqtikis an mkurnalobis perspeqtivis Sesaxeb;
•	 genetikuri amocanebis gadaWrisas iyenebs monacemTa analizs, statistikisa da alba-

Tobis Teoriis elementebs;
•	 msjelobs adamianis genetikur struqturaze mavne faqtorebis (mag., nikotini, narko-

tikebi) zemoqmedebiT gamowveul cvlilebebze da asabuTebs jansaRi cxovrebis wesis 
mniSvnelobas;

•	 msjelobs genuri inJineriis miRwevebis dadebiT da uaryofiT mxareebze;
•	 aRwers seleqciis klasikur (tradiciul) da Tanamedrove meTodebs, ayalibebs saku-

Tar pozicias genmodificirebuli jiSebis warmoebis Sesaxeb da warmoadgens refera-
tis saxiT.

biol.XI.7. moswavles SeuZlia gamoiyenos evoluciis koncefcia organuli 
samyaros mravalferovnebis da masSi mimdinare cvlilebebis asaxsnelad.

Sedegi TvalsaCinoa, Tu moswavle:
•	 CamoTvlis konkurenciis magaliTebs da msjelobs evoluciis Sedegebis Sesaxeb;
•	 agrovebs da warmoadgens informacias anTropologiuri aRmoCenebis (mag., lusi, mzia 

da zezva) da maTi mniSvnelobis Sesaxeb;
•	 moipovebs masalas kulturuli mcenareebisa da Sinauri cxovelebis warmoSobis 

kerebis da maTi gavrcelebis istoriis Sesaxeb, amzadebs referats;
•	 iyenebs sqemebs da avlens evoluciur kavSirebs taqsonomiur erTeulebs Soris;
•	 moipovebs masalas sinTezuri evoluciuri TeoriiT mowodebuli evoluciis mamoZra-

vebeli faqtorebis Sesaxeb da akeTebs prezentacias;
•	 asaxelebs evoluciis Teoriis ZiriTad argumentebs da kontrargumentebs;
•	 moipovebs informacias da warmoadgens kulturul mcenareTa da Sinaur cxovelTa 

adgilobrivi jiSebis Sesaxeb.
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biol.XI.8.moswavles SeuZlia daaxasiaTos ekosistemaSi mimdinare nivTiere-
baTa mimoqcevis da energiis cvlis procesebi.

Sedegi TvalsaCinoa, Tu moswavle:
•	 iyenebs mza monacemebs, agebs Sesabamis energiis, biomasis da ricxvTa ekologiur pi-

ramidebs, afasebs Tu romeli maTgania ufro xelsayreli konkretuli ekosistemis 
dasaxasiaTeblad;

•	 moipovebs informacias organizmebis energetikuli balansis (sakvebisgan miRebuli 
da cxovelqmedebisas daxarjuli energiis) SenarCunebasTan dakavSirebul Seguebu-
lobebis (mag., sezonuri migraciebi, zamTris Zili, gundebad gaerTianeba, mcenareebis 
baliSebad zrda mTaSi ) Sesaxeb;

•	 aanalizebs ekosistemaSi energiis nakadis Semcirebis mizezebs da asabuTebs biogen-
uri elementebis SenarCunebis mniSvnelobas ekosistemaSi (mag., C, N, wrebrunva);

•	 moiZiebs informacias lokalur garemoSi arsebuli damabinZurebeli nivTierebebis 
(mag., mZime metalebi, zogierTi pesticidi, sasuqebi) Sesaxeb da sqematurad gamosaxavs 
ekosistemaSi am nivTierebebis mimoqcevas da dagrovebas;

•	 adamianis organizmSi mimdinare fiziologiuri procesebis safuZvelze gamoTqvams 
varauds energiis gadacemasa da nivTierebebis mimoqcevaSi adamianis adgilis Sesaxeb.

biol.XI.9.moswavles SeuZlia daasabuTos ekologiuri faqtorebis mniSvn-
eloba ekosistemebis formirebisaTvis da imsjelos garemosdacviT prob-
lemebze.

Sedegi TvalsaCinoa, Tu moswavle:
•	 asaxelebs magaliTebs da aRwers ekosistemaSi organizmebis Tanaarsebobis formebs 

(mag., simbiozi, Sejibri, parazitizmi) da msjelobs maT Soris gansxvavebaze;
•	 atarebs cdebs organizmebis ganviTarebasa da ekologiuri faqtoris intensivobas 

(optimumi, gaZlebis zeda da qveda zRvari) Soris damokidebulebis dasadgenad (mag., 
xorblis Teslis aRmonacenisa da wylis raodenobebs Soris damokidebulebis dadge-
na), monacemebs warmoadgens grafikulad;

•	 moiZiebs da aanalizebs monacemebs bunebrivi pirobebis mravalferovnebis Sesaxeb da 
varaudobs Tu rogori sasicocxlo formebi SeiZleba arsebobdes konkretul eko-
sistemaSi;

•	 agrovebs informacias lokalur ekosistemaze anTropogenuri faqtorebis zemoq-
medebis Sesaxeb, masalas warmoadgens referatis, fotomasalis an Canaxatebis saxiT, 
gamoTqvams mosazrebas am problemis Tavidan acilebis gzebis Sesaxeb;

•	 aanalizebs garemos dabinZurebis Sedegad warmoqmnil riskebs, asaxelebs magaliTebs. 
diagramebisa da/an cxrilebis daxmarebiT asabuTebs dabinZurebis uaryofiT zegav-
lenas adamianis janmrTelobaze, veluri saxeobebis gavrcelebaze da sxva;

•	 gegmavs da atarebs kvlevas (mag., interviu, istoriuli wyaroebi, statistikuri mo-
nacemebi) Tu rogor icvleboda adamianis populaciebis struqtura droTa ganmav-
lobaSi sxvadasxva faqtoris (mag., socialuri, ekologiuri) zegavleniT, Sedegebs 
warmoadgens grafikulad, aanalizebs monacemebs da gamoTqvams daskvnebs;

•	 afasebs populaciebis mdgomareobas sxvadasxva grafikuli saSualebiT warmodgeni-
li monacemebis (mag., asakisa da sikvdilianobis, droisa da organizmTa raodenobis, 
simWidrovisa da organizmTa raodenobis urTierTdamokidebulebis grafiki) safuZ-
velze.
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biol.XI.10.moswavles SeuZlia imsjelos adamianis yofisaTvis mikroorga-
nizmebis sasargeblo da saziano Tvisebebis mniSvnelobaze.

Sedegi TvalsaCinoa, Tu moswavle:
•	 axdens baqteriebis, sokoebis, virusebisa da sxva mikroorganizmebis klasificire-

bas, asaxelebs maT mier gamowveul zogierT daavadebas da msjelobs am daavadebebis 
gavrcelebis gzebze;

•	 moipovebs informacias adamianis imunodeficitis virusiT (aiv) dainficirebul 
pirebSi sxvadasxva daavadebis mimdinareobis Sesaxeb;

•	 adgens kiTxvars da atarebs socialur kvlevas Sidsis da misi gavrcelebis Sesaxeb;
•	 msjelobs garkveuli daavadebisagan organizmis Tavdacvis unarze da imunizaciis 

mniSvnelobaze;
•	 sqemis an prezentaciis saSualebiT aRwers Tu rogor “muSaobs” vaqcina, saubrobs 

usafrTxo vaqcinis genuri inJineriis gziT damzadebis procesze;
•	 msjelobs antibiotikebis mniSvnelobasa da efeqtianobaze, gamoyenebis specifikaze;
•	 asaxelebs sasargeblo produqtebis (mag., mawoni, puri, Rvino) warmoebis saqmeSi mi-

kroorganizmebis gamoyenebis magaliTebs;
•	 acnobierebs sakvebis/wylis dabinZurebis riskebs da saubrobs am riskebis Semcirebis 

gzebze, aRwers wylis biologiuri gawmendis meTods.

4. programis Sinaarsi
organizmTa gamravleba da individuri ganviTareba. organizmTa gamravlebis mniS-

vneloba, mitozi, usqeso gamravleba, sqesobrivi gamravleba, sasqeso ujredebis Camo-
yalibeba (gametogenezi), meiozi, matriculi sinTezis reaqciebi, dnm-is kodi, geni, ro-
gorc memkvidreobis erTeuli, ganayofiereba cxovelebSi, ganayofiereba yvavilovan 
mcenareebSi, organizmTa individuri ganviTareba (ganviTarebis embrionuli periodi; 
ganviTarebis postembrionuli periodi).

genetika da seleqcia. ras Seiswavlis genetika. mendelis mier dadgenili kanonzo-
mierebebi (erTgvarobis kanoni, daTiSvis kanoni, genTa damoukideblad memkvidreobis 
kanoni), arasruli dominireba, memkvidreobis kanonebis citologiuri dasabuTeba, sqe-
si da sqesTan SeWiduli niSnebis memkvidreoba, genTa SeWiduloba, adamianis genetika 
(Seswavlis zogierTi meTodi, memkvidruli daavadebebi), SemTxveviTi da kanonzomieri 
movlenebi genetikaSi, genuri inJineriis zogadi daxasiaTeba, cvalebadoba da misi for-
mebi (aramemkvidruli da memkvidruli cvalebadoba), modifikaciuri cvalebadoba, mu-
taciuri cvalebadoba (genuri, qromosomuli da genomuri), seleqcia da genetika (sele-
qciis tradiciuli da Tanamedrove meTodebi).

evolucia. Sexedulebebi cocxali samyaros evoluciis Sesaxeb: darvinis evoluci-
uri Teoria. darvinis moZRvreba xelovnur da bunebriv gadarCevaze.

evoluciis sinTezuri Teoria. populacia. saxeoba. mikroevoluciis mamoZravebeli 
faqtorebi: mutaciuri procesi, genTa dreifi, genTa nakadi, izolacia, bunebrivi ga-
darCeva. bunebrivi gadarCevis formebi (mastabilizebeli, mamoZravebeli). mikroevo-
luciis saboloo Sedegi: Seguebuloba, axal saxeobaTa warmoqmna. makroevolucia da 
misi damamtkicebeli sabuTebi (embriologiuri, paleontologiuri). hekel-miuleris 
biogenetikuri kanoni.

evoluciis mimarTulebebi: arogenezi, alogenezi da katagenezi (anu zogadi degene-
racia). evoluciis kanonzomierebebi (divergencia, konvergencia).

ekologia. ekologia da ekosistemebi, kvebiTi urTierTobebi: kvebiTi jaWvebi da kve-
biTi qselebi, kvebiTi urTierTobebi: masis da ricxobriobis piramidebi.
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populaciis ricxobriobaze moqmedi faqtorebi, gaxrwna - bunebrivi procesi. nax-
Sirbadis mimocvla, azotis mimocvla, adamianis populaciis zrda. adamiani da garemo: 
atmosferos, wylis da niadagis dabinZureba, adamianis dadebiTi moqmedeba garemoze: 
bunebis dacva, adamianis mier ekosistemebis marTva: meTevzeobis meurneoba, mebaReoba, 
parazitebis kontroli.

adamiani da mikroorganizmebi. janmrTeloba da daavadeba. paTogenebi - daavadebebis 
gamomwvevebi. baqteriebi. sokoebi, Wiebi - daavadebis gamomwvevebi. daavadebebis pre-
vencia: usafrTxo wyali da sakvebi. individualuri da saerTo dacva daavadebebisgan. 
brZola infeqciebTan. antisxeulebi da imunuri pasuxi. imunologiis gamoyeneba. mZime 
infeqciuri daavadebebi (Sidsi, tuberkulozi) da maTi prevencia. Sidsis gavrceleba 
msofliosa da saqarTveloSi.

5. swavlebis zogadi principebi
Tanamedrove midgomebiT maswavleblis movaleobaa, wignSi mocemuli Temebi moargos 

moswavleTa saWiroebebs da saswavlo miznebi wina gakveTilebis analizze dafuZnebiT 
gansazRvros.gakveTili efeqtiani rom gamovides maqsimalurad unda gaviTvaliswinoT 
yvela moswavlis swavlis stili, interesebi da SesaZleblobebi.

klasSi moswavleebis sami ZiriTadi kategoria gvxvdeba: moswavleebi, romlebic sxvisi 
daxmarebiT swavloben; moswavleebi, romlebsac mcire daxmareba sWirdebaT da moswav-
leebi, romlebsac mniSvnelovani daxmareba sWirdebaT swavlaSi. maswavleblis mizania, 
xeli Seuwyos im moswavleebs, romlebsac daxmarebis gareSe uWirT swavla da ganuvi-
Taros maT damoukideblad muSaobis Cvevebi. am miznis misaRwevad maswavlebeli uamrav 
meTodsa da strategias iyenebs, romelTagan zogierTi moswavleze pirdapis da zogi-
erTi arapirdapir gavlenas axdens. Tu swavlebis erTi tipis strategia aqcents maswav-
leblis rolze akeTebs, meore tipis strategiis gamoyeneba gulisxmobs moswavleebis 
aqtiurobasa da CarTulobas saswavlo procesSi.

rogorc vxedavT, moswavleze orientirebuli saswavlo procesis ganxorcieleba 
Cvengan moiTxovs maRal profesionalizms, amitom unda vflobdeT ara marto swavlis, 
aramed swavlebis mravalferovan strategiebs. ganasxvaveben swavlebis or tips: pirda-
pir da arapirdapir swavlebas.

swavlebis strategia, romelic maswavleblis rolze akeTebs aqcents, pirdapiri 
swavlebis saxeliTaa cnobili. am dros codna maswavleblis gavliT gadaecema moswav-
les. pirdapiri swavlis metad gavrcelebuli formaa leqciuri tipis gakveTili.

pirdapiri swavlebis gamoyeneba efeqturia:
•	roca gvsurs moswavleebs swrafad gadavceT faqtobrivi da didi moculobis infor-

macia;
pirdapiri swavlebis gamoyeneba araefeqturia:

•	radgan am dros moswavleebi pasiurebi arian da dabalia maTi CarTuloba sagakveTilo 
procesSi;

•	 moswavleebSi maRali saazrovno unarebis (analizi, sinTezi, Sefaseba) gasaviTare-
blad;
sasurvelia pirdapiri swavlebis strategia gamoviyenoT iSviaTad saWiroebisamebr.
arapirdapiri swavlebis dros ki moswavle saswavlo procesis aqtiuri monawilea, 

isini maswavleblis daxmarebiT Tavad ageben codnas.
arapirdapiri swavlebis gamoyeneba efeqturia:

•	radgan xels uwyobs moswavleTa gaaqtiurebas da CarTulobas;

•	 xels uwyobs moswavleSi maRali saazrovno unarebis ganviTrebas;
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•	 xdis mas motivirebuls, moiZios informacia, daaxarisxos, gaaanalizos, Seafasos, ga-
nazogados;

•	 moswavleebs uviTarebs kvleva-Ziebisa da damoukideblad muSaobis unarebs.
SesaZlebelia maswavlebelma orive strategia erTi da igive gakveTilze gamoiyenos. 

magaliTad jer leqciuri saxiT miawodos ori sxvadasxva pozicia sakiTxze, Semdeg ki 
maT sTxovos jgufebSi imuSaon da Seafason orive maTgani.

efeqtiani gakveTilis dagegmvisas maswavlebelma unda gaiTvaliswinos aseve masalis 
miwodebis romel midgomas gamoiyenebs. arsebobs gzebi, romelTa meSveobiTac SeiZle-
ba gakveTlis axsnis procesi ufro mkafio gaxdes. ganasxvaveben masalis miwodebis or 
tradiciul midgomas deduqciursa da induqciurs.

deduqciuri midgomiT Catarebuli gakveTili iwyeba zogadi cnebebis ganxilviT, ra-
sac mohyveba konkretuli sakiTxebis/magaliTebis ganxilva.

induqciuri midgomisas ki maswavlebeli konkretuli magaliTebis ganxilvidan midis 
ganzogadoebamde.

rTuli saazrovno unarebi 

dRes saganmanaTleblo sivrceSi sul ufro metad saubroben rTuli saazrovno unar–
Cvevebis kritikuli, SemoqmedebiTi da refleqsuri azrovnebis swavlebaze. 

kritikuli azrovneba aris mravalmxrivi miznebiT ganpirobebuli azrovneba, romlis 
daxmarebiTac xdeba arsebuli faqtebis, msjelobaTa da warmodgenebis xelaxali gaaz-
reba. 

kritikuli azrovnebis dros moswavle moiZiebs argumentebsa da kontrargumentebs, 
SeuZlia mTliani situaciis gaanalizeba da, Sesabamisad arsebuli mtkicebulebebis 
safuZvelze daskvnis gakeTeba.

kritikul azrovnebas  SemoqmedebiT (kreatiul) da metakognitur azrovnebasTan aka-
vSireben. azrovnebis es ori forma erTgvarad CarTulia kritikul azrovnebaSi da ex-
mareba mis ganxorcielebas. 

SemoqmedebiTi azrovneba aris movlenaTa axleburad xedvis da problemaTa gadaWris 
originaluri, manamde ararsebuli gzis povnis unari. es aris raimes axali gziT keTeba 
an danaxva, romelic xasiaTdeba ideebis simravliT, mravalferovnebiT .

metakognicia (refleqsuri azrovneba) aris azrovneba sakuTari azrovnebis Sesaxeb. 
iseve rogorc kritikuli azrovneba, aseve metakognicia adamianisgan moiTxovs proble-
mis identificirebas, sirTulis dadgenasa da Semdegi daZlevis strategiebis SemuSave-
bas. magaliTad saSinao davalebis momzadebisas moswavlem SeiZleba aRmoaCinos, rom 
misTvis gaugebaria wakiTxuli teqstis Sinaarsi. swored es problema xdeba metakogni-
ciis amoqmedebis biZgi. bavSvi cdilobs gaiazros, ra uSlis xels teqstis gagebaSi, ana-
lizis safuZvelze ki moswavle problemis mogvarebaze orientirebuli strategiebis 
mofiqrebas iwyebs. am konkretul SemTxvevaSi es strategiebi SeiZleba iyos teqstis 
monakveTebaT dayofa, TiToeuli monakveTis ganxilva da sxv.

ganaTlebis miznebis  taqsonomia

azrovnebis kompleqsurobis ukeT gagebisa da moswavleebSi am unaris ganviTarebis 
xelSewyobisTvis, maswavlebeli kargad unda icnobdes blumis taqsonomias.  blumis 
modelSi azrovnebis unaris eqvsi ierarqiuli safexuria gamoyofili. aqedan azrovnebis 
yvelaze dabali sami safexuria codna, gageba da  gamoyeneba. maRal safexurze ki war-
modgenilia analizi, sinTezi da Sefaseba. maswavleblis mizania iseTi saswavlo gare-
mos Seqmna, romelSic xeli Seewyoba blumis taqsonomiiT gaTvaliswinebuli azrovnebis 
yvela safexuris ganviTarebas.  ra moeTxoveba moswavles da maswavlebels azrovnebis 
TiToeul safexurze:



27

azrovnebis 
doneebi

 moswavle maswavleblis aqtivo-
bebi

SekiTxvebi

codna axali informaciis aRqma, 
gameoreba da damaxsovreba; 
movlenebisa da procesebis 
damaxsovreba; 
grafikuli monacemebis 
damaxsovreba da gaxseneba 
msgavsi an zusti formiT 
da a.S.

terminis mniSvnelobis 
Camowera; mTavari movlenis 
CamonaTvalis Sedgena; monace-
mebis Camowera an dasaxeleba; 
mimdinare procesis/movlenis 
amocnoba an aRwera da a.S.

aRwere rodis da sad mim-
dinareobs procesi? gaix-
sene ramdenime movlena? 
ra mniSvneloba aqvs ter-
mins? da a.S.

gageba procesebis, Teoriebis 
movlenebis sakuTari 
sityvebiT aRwera; grafi-
kuli informaciis erTi 
formidan meoreSi gadata-
na; sagnebis, movlenebis, 
procesebis TvalsaCino 
niSniT daxarisxeba; miRe-
buli codnis interpreta-
cia da a.S.

gakveTilis sakuTari sityve-
biT gadmocema; sakiTxTan daka-
vSirebiT piradi gamocdile-
bidan magaliTebis moyvana, 
movlenis/procesis amocnoba, 
reziumes dawera an zepiri 
Sejameba; sagnebis, movlenebis, 
procesebis TvalsaCino niSniT 
daxarisxeba da a.S.

ganmarte Seni sityve-
biT? SegiZlia moiyvano 
magaliTebi? ra daskvnas 
gamoitandi? daaxarisxe  
movlenebi  konkretuli 
niSnis mixedviT mixedviT;
daxato movlena da a.S.

gamoyeneba codnis transferi (arse-
buli codnis praqtikaSi 
gamoyeneba); naswavli wesis 
mixedviT davalebis, samuS-
aos Sesruleba da a.S.

cdis Catareba; monacemTa 
Segroveba, organizeba da dia-
gramiT an cxrilis saSualebiT 
maTi gamosaxva; monacemTa 
analizis cxrilis interpre-
tireba da a.S.

instruqciis mixedviT 
moaxdine cdis demonstri-
reba; rogor gamoviyenoT 
cdis Sedegebi? Seadgine 
sqema; Seamowme dak-
virvebis Sedegis samar-
Tlianoba da a.S. 

analizi masalis Semadgenel 
nawilebad dayofa, nawi-
lebs Soris kavSiris 
danaxva; procesis kanonzo-
mierebis dadgena; mize-
zebsa da Sedegebs Soris 
kavSirebis dadgena da a.S.

mopovebuli informaciis Se-
jereba da daskvnebis gamotana; 
kvlevis angariSis momzadeba; 
sakiTxis ganxilva arsebiTi 
niSniT (msgavseba/gansxvaveba; 
Sedareba) da a.S.

Tu es moxdeba ra Sedegs 
miviRebT? ra aris amis 
mizezi? SegiZlia ganasx-
vavo isini erTmaneTisgan? 
Seadare movlenebi msgavsi 
da gansxvavebuli niSnebis 
mixedviT da a.S.

sinTezi hipoTezis wamoyeneba; 
kvlevis an referatis 
dagegmva; modelis Se-
qmna; problemis gadaWris 
alternatiuli gzebis 
wamoyeneba; nacnobi movle-
nebis, sagnebis, procesebis 
axleburad gaanalizeba da 
a.S.

kvlevis dagegmva; hipoTeze-
bis gamoTqma; modelis Seqmna; 
nacnob movlenebs, sagnebs, 
procesebs Soris axleburi ka-
vSirebis mimarTebis damyareba 
da a.S

ipove problemis gadaWris 
SesaZlo gzebi; ra moxdeba 
Tu SevcvliT cdis Cat-
arebis pirobebs? Seqmeni 
gaumjobesebuli modeli 
da a.S. 

Sefaseba movlenebis, proces-
ebis Sefaseba; modelis 
moqmedebis Sefaseba; 
daskvnebis gamotana; 
sakuTari poziciis mxar-
damWeri mtkicebulebis 
warmodgena; argumentire-
buli msjeloba da a.S.

debatebSi/diskusiebSi monaw-
ileoba; mosazrebebis gamoTq-
ma, gadawyvetilebebis gansja, 
daskvnebis gamotana rekomen-
daciebis momzadeba; mocemul 
mizanTan kvlevis angariSis 
adeqvaturobis gansazRvra da 
a.S.

eTanxmebiT Tu ara...? rom-
eli ufro mniSvnelova-
nia? daicavi Seni pozicia, 
moiyvane argumentebi? 
daasabuTe romelia ufro 
efeqtiani da ratom? aris 
Tu ara ukeTesi alter-
natiuli gadawyvetileba 
sakiTxTan dakavSirebiT 
da a.S.
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6. gakveTilebis dagegvis zogadi principebi
saswavlo procesis organizaciis ZiriTadi forma aris gakveTili da bunebrivia axali 

midgomebis Sesabamisi cvlilebebic upirvelesad gakveTilSi unda iasaxos.
imisaTvis, rom moswavleebisTvis swavla mosabezrebeli ar gaxdes, aramed piriqiT 

iyvnen motivirebulni da miaRwion erovnuli saswavlo gegmiT gaTvaliswinebul Sede-
gebs, sasurvelia maswavlebelma winaswar dagegmos gakveTili. gakveTili ise unda 
daigegmos, rom moswavleebis mier axali saswavlo masalis gaazreba da aTviseba ZiriTa-
dad klasSi (saswavlo procesSi) moxdes. 

gakveTilis Casatareblad Cven gTavazobT, gamoiyenoT gakveTilis samfaziani (A B da 
C) modeli. ganvixiloT ras emsaxureba TiToeuli faza:

A (“molodinebis gansazRvra”) fazaze xdeba moswavleTa gamowveva da interesis gaRvi-
Zeba Sesaswavli sakiTxisadmi. moswavleebi ixseneben imas, rac ukve ician (an smeniaT) Ses-
aswavli sakiTxvis irgvliv. iwyeben axal Temaze fiqrs, maSasadame aRniSnul fazaze mo-
swavleebs uyalibdebaT garkveuli molodini sagakveTilo procesisadmi, adgili aqvs 
maT gaaqtiurebas, motivirebas, rac Tavis mxriv sakiTxis kvlevis provocirebas uwyobs 
xels. moswavleTa gaaqtiureba imas niSnavs, rom maT Tavad unda iazrovnon, CaerTon dis-
kusiaSi, imsjelon da dasvan kiTxvebi. kvleva da Semecneba iwyeba iq, sadac SekiTxvebi 
Cndeba. amitom mniSvnelovania moswavleTaA cnobismoyvareobis waxaliseba. aanalizeben 
ratom unda Seiswavlon es sakiTxebi.E

BB (“codnis konstruireba”) faza es aris codnis konstruirebis safexuri. am safex-
urze moswavle ecnoba axal informacias da ideebs. es SeiZleba ganxorcieldes teqstis 
wakiTxviT an movlenebze uSualo dakvirvebiT, cdis CatarebiT an video masalis gac-
nobiT, mosmeniT. rogorc sityva `konstruireba~ gveubneba am fazaSi unda moxdes mo-
swavlis mier axali codnis gageba, aRqma, gaazreba, ageba, kritikulad gaanalizeba da 
ara mza codnis meqanikurad damaxsovreba. es swavlis is fazaa, rodesac moswavle maqsi-
malurad damoukidebelia arsebuli codnisa da axali informaciis SejerebaSi. am dros 
xdeba AA fazaSi gaRvivebuli interesis SenarCuneba da ganmtkiceba.

C (“gaazreba/refleqsia”) fazaze xdeba axali codnis ZvelTan dakavSireba, sinTezire-
ba, axali cnebebis arsSi wvdoma. es aris gaazrebisa da codnis gamTlianebis safexuri, 
romlis drosac moswavleTa Soris mimdinareobs axal masalasTan dakavSirebul kiTx-
vebze pasuxis gacema, azrTa gacvla-gamocvla, msjeloba, diskusia, da daskvnebis gamo-
tana. amgvari Semecnebis Sedegad moswavle kargad da didi xniT imaxsovrebs imas, rac 
arsebiTia da SeuZlia miRebuli codnis cxovrebaSi gamoyeneba.

maswavleblis saxelmZRvaneloSi mocemulia sxvadasxva strategiiTa da meTodiT Cat-
arebuli ramdenime gakveTilis scenari. maTi struqtura efuZneba gakveTilis samfa-
zian models.

gakveTilis msvleloba

gakveTilis gegmis es nawili gulisxmobs gakveTilis detalur aRweras, misi calkeuli 
etapisa (A B C) da aqtivobebis mixedviT, romelic am gakveTilze sruldeba. aucilebe-
lia maswavlebelma gakveTilis msvleloba srulyofilad aRweros ras gaakeTebs maswav-
lebeli (maswavleblis aqtivoba) da ras gaakeTeben moswavleebi (moswavlis aqtivoba), 
radgan naTlad Candes, Tu rogor axerxebs gakveTilis miznis ganxorcielebas.

ganvixiloT TiToeuli etapi cal-calke
Sesavali – gamowveva anu provocirebis etapi, romelic emsaxureba moswavleTa gaaq-

tiurebasa da motivirebas. am etapze maswavlebelma pirvel rigSi unda gansazRvros 
sakiTxTan dakavSirebiT moswavleTa sabaziso codna, radgan axali codnis konstruire-
ba SesaZlebelia mxolod Zvel codnasa da gamocdilebaze dayrdnobiT.
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gakveTilis es etapi maswavlebelma SeiZleba daiwyos wina gakveTilze ganxiluli Te-
mis SexsenebiT (frontaluri kiTxvebiT) an dasvas SekiTxvebi: ra iciT, an ra gsmeniaT am 
Temis/sakiTxis Sesaxeb? ra gindaT icodeT am Temis/sakiTxis irgvliv? da a.S. moswavlem 
unda aRidginos sakiTxTan dakavSirebuli informacia, ganvlili masala, romelic Ta-
visTavad xels Seuwyobs moswavlis axali TemisTvis Semzadebas.

motivaciis gazrdis mizniT SesaZlebelia maswavleblma moswavleebs gaacnos gakveTi-
lis miznebi da amocanebi, gamoiyenos da aCvenos klass Temis Sesabamisi video masala, 
suraTi, ilustracia, modeli da sxv.

am etapze aseve SesaZlebelia raime movlenis, Tu procesis amsaxveli cdis demonstra-
cia da SekiTvebis dasma: rogor aixsneba es movlena/procesi? ra aris am movlenis/pro-
cesis gamomwvevi mizezi? da sxv. mieciT mosawavleebs saSualeba gamoTqvan varaudebi da 
mis safuZvleze aagon axali codna.

ZiriTadi nawili _ codnis konstruirebis etapi, romelic Sinaarsis realizebas, 
sakiTxis arsSi wvdomas emsaxureba; am etapze swavlebas unda sWarbobdes swavla. mo-
swavleebma damoukideblad unda aRmoaCinon teqstSi mocemuli faqtebi, Teoriebi, da-
kvirvebis Sedegebi, koncefciebi, samecniero miRwevebi da a.S. amisaTvis maswavlebelma 
saxelmZRvaneloSi an sxva damatebiTi literaturidan moZiebuli teqsti unda gamoiy-
enos rogorc resursi. sasurvelia maswavlebelma moswavleebs misces konkretuli in-
struqcia/ebi, rogor daamuSaon teqsti (daaxarisxon an daajgufon informacia, xazi 
gausvan mniSvnelovan sakiTxebs, dasvan problema, monacemebi warmoadginon cxrilebis, 
sqemebis mixedviT da a.S.). garda teqstze muSaobisa codnis konstruirebisTvis maswav-
lebelma SesaZlebelia moswavleebs martivi kvlevebi Caatarebinos, an gamoiyenos aqti-
uri leqcia da moiTxovos moswavleebisgan moisminon, CainiSnon da daimaxsovron mniS-
vnelovani sakiTxebi, paralelurad dasvan SekiTxvebi, kavSiri daamyaron Zvel da axal 
informacias Soris.

daskvniTi nawili – gaazreba/refleqsiis etapi, romelic emsaxureba gakveTilis msv-
lelobisas ganxiluli Temebis analizs, sinTezs, Sejereba/Sejamebas da miRebuli cod-
nis ganmtkicebas.

am etapze mniSvnelovania maswavleblma gaiTvaliswinos, rom moswavle yvelaze ukeT 
imas imaxsovrebs, rasac misTvis nacnob konteqstSi iTvisebs da sakuTari sityvebiT gad-
mocems da asabuTebs. aRqma maSin aris safuZvliani, rodesac informacia konteqstur 
sqemaSi Tavsdeba. amitom mieciT moswavleebs saSualeba msjelobisas moaxdinon sau-
Tari Tvalsazrisisa Tu informaciis interpretacia (sakuTari sityvebiT gadmocema).

am etapze maswavlebelis daxmarebiT moswavleebma unda moaxdinon miRebuli informa-
ciis dakavSireba yoveldRiur cxovrebasTan, misi gamoyeneba damoukidebeli moqmedebi-
saTvis, eqsperimentisa da sxva saxis kvlevis Casatareblad.

mizanSewonilia maswavlebelma moswavleebs misces msjelobis saSualeba, Camoayali-
bon sakuTari damokidebuleba sakiTxisadmi, aseve klasi Caabas diskusiaSi da xeli Seu-
wyos moswavleTa Soris azrTa jansaR gacvla-gamocvlas. refleqsiis dros diskusiaSi 
Cabma ara marto diskusiis monawileebs, aramed pasiur msmenelebsac aZlevs saSualebas 
gaigon, ifiqron amis safuZvelze CamouyalibdeT, SeeqmnaT sakuTari azri da damokide-
buleba ganxiluli sakiTxis irgvliv.

saSinao davaleba. maswavlebelma moswavleebs unda SeurCios davalebebi saxlSi Ses-
asruleblad, romelic uzrunvelyofs kvlevis gagrZelebas (martivi eqsperimenti, dak-
virveba, informaciis moZieba, damuSaveba) da axal masalaze gadasvlas.

sasurvelia maswavlebelma moswavleebs sakiTxTan dakavSirebiT misces davalebis Ta-
visufali arCevanis SesaZlebloba. irCevs ra davalebas Tavisi SesaZleblobisa da in-
teresis Sesabamisad, moswavleebs sakuTar ZalebSi rwmenas matebs, exmareba maT Tavi-
anTi SesaZleblobebis SefasebaSi, uzrdis pasuxismgeblobis grZnobas, arCevani zrdis 
motivacias da swavlis survils.
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rCevebi maswavlebels efeqtiani gakveTilis dasagegmad

gakveTilis gegma aRwers konkretul gakveTils dawyebis wuTidan dasasrulamde. igi 
Sedgeba Semdegi ZiriTadi komponentebisagan:
•	 saswavlo mizani;
•	 gamoyenebuli aqtivobebi (Sesabamisi gakveTilis mizanTan);
•	 saswavlo meTodebi (Sesabamisi aqtivobasTan);
•	 moswavleTa organizebis formebi;
•	TiToeuli aqtivobisTvis saWiro dro;
•	 saswavlo resursebi;
•	 Sefaseba – gakveTilis ganmavlobaSi miRebuli codnis Sefasebis konkretuli meTo-

debi;
ganvixiloT TiToeuli komponenti
mizani – gansazRvravs ra codna, unar-Cvevebi da damokidebulebebi unda SeiZinos mo-

swavleebma swavlis procesSi. mizani unda iyos formulirebuli konkretulad, marti-
vad, naTlad da gasagebad.?

mizani sworad aris SerCeuli, Tu:
•	 gamomdinareobs sagnobrivi standartis misaRwevi Sedegebidan.
•	 iTvaliswinebs moswavleTa saWiroebebs, moTxovnilebebs da interesebs;
•	 qmnis safuZvels moswavleTa progresis SemowmebisTvis.
•	 exmareba maswavlebels TviTSefasebaSi.

aqtivobebi da meTodebi – maswavleblis mier SerCeuli saswavlo aqtivobebi/meTo-
debi unda emsaxurebodes miznis miRwevas. 

gakveTilis gegmaSi naTlad unda Candes maswavleblisa da moswavlis konkretuli 
qmedebebi:
•	ras akeTebs maswavlebeli (mag.: moswavleebs aZlevs instruqcias, akvirdeba jgufebSi 

muSaobis process da a.S. );

•	ras akeTebs moswavleebi (mag.: kiTxuloben teqsts, asruleben weriT davalebas, msj-
eloben, akvirdebian cdas da a.S.);

•	rogor akeTebs maswavlebeli (kerZod, ra didaqtikuri xerxiT axorcielebs konkre-
tul aqtivobas: diskusiiT, debatebiT, proeqtiT da a.S.)
miznis misaRwevad SeiZleba saWiro iyos maswavleblis mier ramdenime aqtivobis Cat-

areba. aqtivobebis/meTodebis Tanmimdevroba ise unda daigegmos, rom gakveTilis bo-
lomde SenarCundes moswavleTa interesi da motivacia.

sasurvelia saswavlo aqtivobis/meTodis arCevamde maswavleblma dadginos Seesabam-
eba Tu ara igi moswavleTa codnasa da unarebs, maT SesaZleblobebsa da gamocdilebebs.

SesaZloa maswavleblis saxelmZRvaneloSi mocemuli aqtivobebi/meTodebi ar See-
sabamebodes Tqveni klasis yvela moswavlis SesaZleblobs, aseT SemTxvevaSi SegiZli-
aT mocemuli aqtivobebisa da meTodebis adaptireba, SemoqmedebiTad gaamdidroT an 
garkveulwilad SecvaloT.

moswavleTa organizebis formebi da drois ganawileba – aqtivobebis SerCevis 
paralelurad mniSvnelovania moswavleTa organizaciis formis dagegmva da drois ga-
nawileba. saswavlo miznis miRwevis maCvenebeli indikatorebi garkveulwilad migvaniS-
nebs, rogor vamuSaoT moswavleebi: mTel klasTan, individualurad, wyvilebsa Tu 
jgufebSi. 

drois gansazRvra da aqtivobebis mixedviT misi gadanawileba gakveTilis miznis 
miRwevis erT-erTi winapirobaa. maswavlebelma daaxloebiT unda icodes Tu ra dro 
dasWirdeba TiToeuli aqtivobis (rogorc maswavleblis, ise moswavlis mxridan) Ses-
rulebas, amitom gakveTilis gegmaSi TiToeul aqtivobasTan iwereba dro (wuTebSi). 
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saWiroebisamebr an gakveTilze Seqmnili situaciidan gamomdinare SesaZlebelia masSi 
cvlilebebis Setana.

gansakuTrebiT sayuradReboa drois ganawileba jgufuri muSaobisTvis, unda gaiT-
valiswinoT, rom swored jgufuri muSaobisas yalibdeba moswavleebSi TanamSromlo-
bis, piradi da gunduri pasuxismgeblobis, gadawyvetilebis miRebis/dasabuTebis da 
sxva zogadi unar-Cvevebi.

saswavlo resursebi – gakveTilis dagegmvisas maswavlebelma winaswar unda gansaz-
Rvros ra tipis resursebis gamoyeneba dasWirdeba mas saswavlo miznis warmatebiT miRw-
evisTvis: adamianuri (sxva maswavlebeli, sazogadoebis wevri...), sainformacio (saxelmZ-
Rvaneloebi, statiebi, samuSao furclebi...), vizualuri (plakatebi, sqemebi, fotoebi, 
modelebi...) Tu audiovizualuri (kompiuteri, videokamera...). mza resursebze aranak-
leb efeqturia resursebis Seqmna. resursis moZieba–Seqmna SeiZleba klasSi, skolaSi, 
garemoSi, xolo Seqmnili resursis srulyofa–ganviTareba – klasSi an gakveTilebis 
Semdeg skolaSi TanamSromlobiT, gamocdilebis gaziarebiTa da sxva.

Sefaseba – imisaTvis, rom maswavlebelma gansazRvros gavida Tu ara erovnuli sas-
wavlo gegmiT gaTvaliswinebul sasurvel Sedegebze aucilebelia man Seamowmos saswav-
lo Sedegebi. gakveTilis gegmaSi asaxuli unda iyos Sefasebis ra tipisa (ganmsazRvreli, 
ganmaviTarebeli) da meTodis (rubrika, testireba, TviTSefaseba, dakvirveba da komen-
tari) gamoyenebas apirebs pedagogi konkretul gakveTilze. rekomendaciebi moswav-
leTa Sefasebis Sesaxeb ixileT Tavi 7 - rekomendirebuli Sefaseba sabunebismetyvelo 
mecnierebebSi.

gakveTilis TviTSefaseba. swavlebisa da swavlis gaumjobesebis mizniT, sasurvelia 
maswavlebelma gaakeTos gakveTilze miRebuli Sedegebis TviTSefaseba:
•	ra iyo kargi gakveTilze, rac daexmara Sedegze gasasvlelad?

•	ram daabrkola? (mag.: moswavleTa organizebis forma arasworad iyo SerCeuli; gamoy-
enebuli aqtivoba mizanTan SesabamisobaSi ar iyo; aqtivobebis mixedviT dro araswo-
rad iyo gadanawilebuli da a.S.)

•	risi gaumjobesebaa sasurveli? (mag.: davicva aqtivobebis Tanmimdevroba; klass in-
struqciebi mivawodo etapobrivad da a.S. )
TviTSefasebis gaTvaliswinebiT maswavlebels SesaZlebloba eZleva Seitanos 

garkveuli cvlilebebi da damatebebi gakveTilis gegmaSi.
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7. rekomendebuli Sefaseba sabunebismetyvelo 
mecnierebebSi

zogadsaganmanaTleblo skolaSi Sefasebis mizania swavla-swavlebis xarisxis marT-
va, rac gulisxmobs, erTi mxriv, swavlis xarisxis gaumjobesebas, meore mxriv, swavlis 
xarisxis kontrols. Sefasebis miznidan gamomdinare, mniSvnelovania, rom moswavleTa 
Semowmeba daukavSirdes ara mxolod swavlebis Sedegs, aramed swavlis processac. amis 
uzrunvelsayofad skolaSi gamoiyeneba ori tipis Sefaseba: ganmsazRvreli da ganmavi-
Tarebeli.

axal (2011-2016 wlis) erovnul saswavlo gegmaSi ganmaviTarebeli da ganmsazRvreli 
Sefasebis aRweriloba aseTia:

 ganmaviTarebeli ganmsazRvreli

mizani swavlis xarisxis gaumjobeseba; mo-
swavlis ganviTarebis xelSewyoba

swavlis xarisxis gakontroleba; 
moswavlis miRwevis donis dadgena 
erovnuli saswavlo gegmiT gansaz-
Rvrul miznebTan mimarTebaSi; akade-
miuri moswrebis donis gansazRvra

Sefasebis sagani swavlis procesi swavlis Sedegi

Sefasebis Sedegad miRe-
buli gadawyvetileba

winsvlis xelSesawyobad gansxvave-
buli aqtivobis SerCeva, swavlebis 
strategiis Secvla, rCeva-darigebis 
micema da sxv.

momdevno etapze (klasSi/safexurze) 
daSveba/ardaSveba

warmatebis kriteri-
umebis gansazRvra

konkretuli moswavlis winsvlis 
safuZvelze (sakuTar miRwevebTan 
mimarTEbiT – ra dones flobda, ra 
dones flobs)

imis safuZvelze Tu ramdenad miaR-
wia standartiT gansazRvrul Sedegs 
(yvelasaTvis saerTo, standartiT 
dadgenil normasTan mimarTebaSi)

Sefasebis saSualebebi TviTSefasebis/urTierTSefasebis 
rubrika;
kiTxvari;
sityvieri (weriTi/zepiri)komentari;
unaris ganviTarebis donis aRwera

qula

ganmaviTarebeli Sefasebisas maswavlebeli moswavleTa saqmianobas amowmebs ara maTi 
miRwevis donis gansasjelad da niSnebis dasawerad, aramed maT dasaxmareblad. igi ak-
virdeba TiToeul moswavles swavlis procesSi, Seiswavlis maT saWiroebebs, raTa am 
moTxovnilebaTa gaTvaliswinebiT dagegmos sagakveTilo procesi da TiToeul maTgans 
maqsimalurad Seuwyos xeli winsvlaSi.

ganmaviTarebeli Sefasebis procesSi maswavlebelTan erTad CarTulebi arian moswav-
leebic, radgan maswavleblis daxmarebiT daadginon sakuTari SesaZleblobebi, Zlieri 
da susti mxareebi, problemebi, Semaferxebeli faqtorebi. es ki moswavleebs exmareba 
TviTSefasebisa da TviTganviTarebis unarebis ganviTarebaSi.

semestruli niSnis Semadgeneli nawilebi
bunebismetyvelebaSi TiToeuli semestris manZilze moswavleebi fasdebian sami kom-

ponentis mixedviT:
1. saSinao davaleba;
2. saklaso davaleba
3. Semajamebeli davaleba
samive komponents erTnairi wona aqvs.
saklaso da saSinao davalebebis komponentebSi gamoiyeneba rogorc ganmsazRvreli, 

ise ganmaviTarebeli Sefaseba.
ganmaviTarebeli Sefasebisas upiratesad gamoiyeneba sityvieri komentari, rCeva-

darigeba, dakvirvebis furclebi, TviTSefasebisa da urTierTSefasebis sqemebi, cod-
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nis aTvisebis, an unaris ganviTarebis etapebis gamomxatveli doneebi (zogjer, nawilo-
briv, xSirad, iSviaTad, uWirs da a. S.). aTvisebis Tu flobis doneebiT (5 done: 2-1; 4-3; 
6-5; 8-7; 10-9) Sedgenili Sefasebis an TviTSefasebis sqemebi maswavlebels da moswavles 
saSualebas aZlevs, dinamikaSi dainaxos konkretuli codnis aTvisebis Tu unaris ganvi-
Tarebis da dauflebis procesi.

ras iTvaliswinebs TiToeuli komponenenti bunebismetyvelebaSi

saSinao davaleba
davalebis tipebi: saSinao eqsperimenti, dakvirveba obieqtebsa da procesebze, in-

formaciis moZieba, konceptualuri rukis Sedgena, modelireba, referatis momzadeba 
da sxva.

fasdeba Semdegi unarebi:
1. saazrovno unar-Cvevebi;
2. kvlevis unar-Cvevebi;
3. problemis gadaWris unar-Cvevebi;
4. TviTmarTvis unar-Cvevebi.
saklaso davaleba
davalebis tipebi: sakiTxis ganxilva/diskusia, eqsperimenti, monacemebis aRricxva/

damuSaveba, modelireba, savele/gasvliTi samuSaoebi da sxva
fasdeba Semdegi unarebi:
saazrovno unar-Cvevebi;
kvlevis unar-Cvevebi;
problemis gadaWris unar-Cvevebi;
socialuri unar-Cvevebi;
komunikaciis unar-Cvevebi;
TviTmarTvis unar-Cvevebi.
Semajamebeli davaleba
Semajamebeli davalebis komponenti ukavSirdeba swavla-swavlebis Sedegs. am kom-

ponentSi unda Sefasdes erTi saswavlo monakveTis (Tema, Tavi, paragrafi, sakiTxi) 
Seswavla-damuSavebis Sedegad miRweuli Sedegebi. konkretuli saswavlo erTeulis 
dasrulebisas moswavlem unda SeZlos sabunebismetyvelo sagnebis standartiT gansaz-
Rvruli codnisa da unarebis warmoCena. Sesabamisad, Semajamebeli davalebebi unda 
afasebdes sabunebismetyvelo sagnebis standartiT gansazRvruli Sedegebis miRwevis 
dones.

standartis moTxovnaTa Sesafaseblad rekomendebulia Semajamebel davalebaTa mra-
valferovani formebis gamoyeneba. sabunebismetyvelo sagnebis Semajamebel davaleba-
Ta tipebi SeiZleba iyos: testi, sxvadasxva tipis savarjiSo, savele/gasvliTi samuSao, 
modelireba, proeqti, prezentacia da sxva.
•	fasdeba Semdegi unarebi:

•	 saazrovno unar-Cvevebi;

•	 kvlevis unar-Cvevebi;

•	 problemis gadaWris unar-Cvevebi;

•	 komunikaciis unar-Cvevebi;

•	 socialuri unar-Cvevebi;

•	TviTmarTvis unar-Cvevebi.
moTxovnebi, romlebsac unda akmayofilebdes Semajamebeli davalebebi

•	davalebis TiToeul tips unda axldes Sefasebis zogadi rubrika;
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•	zogadi rubrika unda dazustdes konkretuli davalebis pirobisa da gavlili masa-
lis gaTvaliswinebiT;

•	 10 qula unda ganawildes rubrikaSi Semaval kriteriumebze;

•	 miTiTebuli unda iyos standartis is Sedegebi, romelTa Sefasebasac emsaxureba Sema-
jamebeli davaleba.
TviTSefaseba
interaqtiuli swavlebisas moswavleebi Sedegze pedagogis daxmarebiT gadian. miRebu-

li Sedegebis gasazomad maswavlebeli mimarTavs Sefasebas an moswavleTa TviTSefasebas.
TviTSefaseba GganmaviTarebeli Sefasebis erT-erTi mniSvnelovani meTodia. TviTSe-

faseba aris procesi, romlis saSualebiTac moswavle erTveba sakuTari swavlis miznebis 
Camoyalibebasa da sakuTari swavlis procesis marTvaSi. TviTSefaseba xels uwyobs mo-
swavles gaerkvios sakuTar sust da Zlier mxareebSi da dagegmos Tavisi saqmianoba, rac 
daexmareba miznebis miRwevaSi.

imisaTvis, rom moswavle SeeCvios sakuTari pasuxis Semowmebas, Camouyalibdes Sec-
domis mimarT swori damokidebuleba, daZlios SiSi Secdomis winaSe, xSirad unda mivceT 
sakuTari namuSevris Sefasebis saSualeba.

gTavazobT moswavleTa TviTSefasebis ramdenime strategias
faqtobrivi codnis TviTSefaseba – am strategiis gamoyenebis dros moswavleebi 

faqtobriv codnas amowmeben da axdenen TviTSefasebas. pedagogi am strategiis gamoy-
enebiT gamoavlens Tu ramdenad yuradRebiT da guldasmiT daamuSavebs moswavleebma 
saswavlo masala. es strategia xels uwyobs teqstze muSaobis, logikuri azrovnebis, 
faqtebis damaxsovrebis, kiTxvebze pasuxis gacemis, TviTSefasebis unar-Cvevebis ganvi-
Tarebas.

saSinao davalebis TviTSefaseba – es strategia maswavlebelma SeiZleba gamoiyenos 
Temis dasrulebis, kviris bolos, semestris bolos da a.S. saWiroebisamebr. es moswav-
leebs saSualebas miscems sxva kuTxiT Sexedon da Seafason Sesrulebuli davalebebi, 
xolo maswavlebeli dainaxavs Tu ramdenad mizanmimarTulad da efeqturad arCevda 
masalebs (amocana, kvleva, dakvirveba, informaciis moZieba da a.S.) davalebebisTvis. 
es strategia xels uwyobs analizis, sinTezis, kvlevis, logikuri azrovnebis, TviTSe-
fasebis unar-Cvevebis ganviTarebas.

TviTSefasebis mudmivi warmoeba moswavleebs uyalibebs Secdomis mimarT swor 
damokidebulebas. moswavle xvdeba, rom mxolod Secdomis gamosworebiT aris SesaZle-
beli misi TviTganviTareba.

moswavleTa TviTSefasebisTvis SesaZlebelia kiTxvaris an cxrilis gamoyeneba;
TviTSefasebis kiTxvari:
1. rogor Seafasebdi gakveTilze sakuTar muSaobas;
2. ra miRwevebi gaqvs swavlis procesSi da rogor miaRwie mas?
3. ra xarvezebi gaqvs swavlis procesSi da rogor apireb maT gamosworebas?
4. rogoria Seni aqtiuroba gakveTilze?
5. ramdenjer ar Seasrule saSinao davaleba?
6. TanamSromlob Tu ara TanaklaselebTan, maswavleblebTan da rogor gexmareba es 

urTierToba swavlis procesSi?
7. ras uTmob ZiriTad dros gakveTilze:
a) maswavleblis saubris mosmenas;
b) msjelobas, diskusias;
g) jgufebSi muSaobas;
d) kiTxvas:
e) wignsa da samuSao rveulSi mocemuli savarjiSoebis Sesrulebas;
v) sxva saqmianobas.
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moswavleebs aseve SeiZleba SevavsebinoT kiTxvari Catarebuli gakveTilis Sesaxeb, 
romelic amave dros maswavleblisTvis mniSvnelovani indikatori iqneba momavali muS-
aobis dagegmvisas:
•	 gakveTili iyo kargad organizebuli;

•	 gamoyenebuli masala iyo saintereso;

•	 gakveTili iyo saintereso masSi gamoyenebuli damatebiTi masaliT;

•	 maswavlebeli iyo moswavleze orientirebuli.

rogor Seafasebdi am semestrSi sakuTar muSaobas:

•	ra miRwevebi gaqvs swavlis procesSi da rogor miaRwie mas?

•	 miaRwie Tu ara dasaxul miznebs? ra Sedegze/ebze gaxvedi?

•	rogor gadawyvite dasaxuli amocanebi?

•	ra gamogivida yvelaze kargad? ratom fiqrob ase?

•	ra gamogivida yvelaze cudad? ratom fiqrob ase?

•	ra iyo warumeteblobis mizezi/ebi?

•	ra xarvezebi gaqvs swavlis procesSi da rogor apireb maT gamosworebas?

•	TanamSromlob Tu ara TanaklaselebTan, maswavleblebTan da rogor gexmareba es 
urTierToba miznis miRwevaSi?
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8. meToduri rekomendaciebi maswavlebelTaTvis
Tanamedrove saganmanaTleblo sistema, romelic eyrdnoba maswavleblisa da moswav-

lis axali rolebis Ziebasa da humanizmis principebs. swavlebis mizania moswavleze ori-
entirebuli saswavlo procesi, rac gulisxmobs:
•	 moswavleTa interesebisa da moTxovnilebebis gaTvaliswinebas;

•	 ara mxolod mza codnis miRebas, aramed unar-Cvevebis gamomuSavebas;

•	 moswavle interaqtiuri swavlebis subieqtia, misi aqtiuri monawilea. swavlebas 
safuZvlad edeba moswavlis piradi gamocdileba, piradad misi Tvisebebi da codna.
swavlebis procesisadmi axali (interaqtiuli) midgoma eyrdnoba mniSvnelovan sa-

ganmamaTleblo mimdinareobas konstruqtivizms, romlis ZiriTadi idea imaSi mdgo-
mareobs, rom vaswavloT moswavleebs Zveli da axali codnis Sedarebis meSveobiT axali 
informaciis Segroveba, daskvnebis damoukideblad gamotana, damoukidebeli azrovne-
ba, codnis konstruireba-Seneba da a.S. konstruqtivizmis mixedviT, moswavle swavlis 
procesis aqtiuri monawilea da ara informaciis pasiuri mimRebi amisaTvis ki saWiroa 
maswavlebeli flobdnen efeqturi swavlebis iseT strategiebs, rogricaa magaliTad, 
TanamSromlobiTi, jgufuri muSaoba, saklaso diskusia, debatebi, roluri TamaSebi da 
sxv. interaqtiuri swavlebis dros sawavlo procesi sasiamovno da saxalisoa, moswav-
leebi gakveTilis procesSi aqtiurad arian CarTuli da saswavlo miznebi maqsimalurad 
miRweulia.

ganvixiloT efeqturi swavlebis ramdenime strategia.

kiTxva/argumenti/pasuxi/mopovebuli informacia (kapi)

aRniSnuli strategia Zlian efeqturi saSualebaa moswavleebSi masalis aTvisebis do-
nis gasaumjobeseblad. isini, am meTodis gamoyenebiT, teqsts zedmiwevniT siRrmiseu-
lad amuSaveben. Semotanili kodebis gamoyeneba exmareba maT informaciis kategorize-
baSi. agreTve, xels uwyobs moswavlis gaazrebul da efqtur mkiTxvelad Camoyaliebas. 
maswavlebelma moswavleebs unda gaacnos aRniSvnebi
k	 kiTxvebi – daadgineT TiToeuli abzacis dedaazri da dasviT SekiTxvebi (“raSi md-

gomareobs SekiTxva?”)
a	 argumentebi – teqstSi moiZieT argumentebi, faqtebi, RirebulebiTi wanamZRvrebi, 

kanonebi, statistikuri monacemebi (“ra argumentebia moyvanili?”)
p	 pasuxebi –teqstSi Tqvens mier dasmul  SekiTxvebze pasuxebi moiZieT. nu gamoiyenebT 

Canawerebs, sanam teqsts mTlianad ar waikiTxavT (“raSi mdgomareobs pasuxi?”)
i	 informacia – miuTiTeT, ra informacia aklia teqsts, raTa srulyofili daskvnebi 

gamoitaneT (“ra informacia an argumentia gamorCenili?”)
pedagogi sTxovs moswavleebs waikiTxon teqsti individualurad da paralelurad 

Seavson cxrili. maswavlebeli Canawerebis mixedviT klasSi warmarTavs diskusias.

Sejamebis CarCoebi
Sejamebis CarCoebis gamoyeneba moswavleebs exmareba advilad Cawvdnen  Sesaswavli Tu 

dasamuSavebeli masalis arsSi (magaliTad teqstis SinaarsSi, samecniero kvlevis arsSi 
da a.S.) da Sesabamisad moaxdinon mniSvnelovani sakiTxebis Sejameba. meTodi warmoad-
gens SekiTxvebis serias, romelsac maswavlebeli moswavleebs warmoudgens. es SekiTx-
vebi isea Sedgenili, rom moswavleebs exmareba, yuradReba miapyron konkretul infor-
macias. erT-erT Sejamebis CarCoa magaliTad problemis aRmofxvraze orientirebuli 
CarCo. igi ayalibebs problemas da Semdgom axdens misi aRmofxvris gzebis identifika-
cias. problemis aRmofxvraze orientirebuli CarCo Semdeg elementebs aerTianebs:
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problema – mtkicebuleba, romlis mixedviTac ukve momxdari an mosaxdeni movlena 	
		  problemuria;
•	 aRmofxvris gza – pirveli SesaZlo gamosavlis aRwera;

•	 aRmofxvris gza – meore SesaZlo gamosavlis aRwera;

•	 aRmofxvris gza –   mesame SesaZlo gamosavlis aRwera;

•	 aRmofxvris gza – im gamosavlis identifikacia, romelsac warmatebis yvelaze meti 	
				    Sansi aqvs;
problemis aRmofxvraze orientirebuli CarCos SekiTxvebi

1. ras warmoadgens problema?
2. raSi mdgomareobs im problemidan gamosavali?
3. kidev ra gamosavlis gza isaxeba?
4. problemis aRmofxvris romeli gza aris yvelaze realuri?

problemaze orientirebuli CarCos gamoyenebisas maswavlebeli moswavleebs acnobs 
gakveTilis mizans da uxsnis Temas. maswavlebeli mokle Sesaval leqcias kiTxulobs; 
saubrobs Seqmnil problemebze, (magaliTad garemos dabinZureba; wylis, haeris da mi-
wis dabinZureba dasxv) gamomwvev mizezebze da gadaWris gzebze. maswavlebeli klasSi  
ramdenime sademonstracio sainformacio centrs awyobs. TiToeuli centri warmoad-
gens imis ilustracias, Tu rogor SeiZleba problemebis mogvareba. moswavleebi am cen-
trebs guldasmiT ecnobian da survilisamebs gadanawildebian. Semdeg isini pasuxoben 
problemis aRmofxvraze orientirebul CarCoSi warmodgenil SekiTxvebs, msjeloben 
problemis efeqturi gadaWris gzebze, ajameben Sedegebs da warmoadgenen grafikulad 
(sqemebiT, cxrilebiT, diagramebiT da sxv). 

diskusia

saklaso diskusia exmareba moswavleebs sakiTxis Rrma da detalur ganxilvaSi. ker-
Zod, saklaso diskusiis dros iqmneba iseTi atmosfero, sadac moswavleebs SeuZliaT 
azrebis urTierTgaziareba, axali ideebis gamoTqma, sxvisi azrebis mosmena da gageba, 
komunikaciisa da TviTgamoxatvis unar-Cvevebis gaumjobeseba.

saklaso diskusiis momzadebisas maswavlebelma zustad unda SearCios diskusiis 
Tema. es gulisxmobs imas, rom diskusiisTvis gankuTvnili Tema iyos sagnisa da konkre-
tuli sakiTxis Sesatyvisi. aseve, maswavlebelma saklaso diskusiisTvis unda Seqmnas Se-
sabamisi fizikuri garemo (mag., wreSi jdoma diskusiis TiToeul monawiles aZlevs Sesa-
Zleblobas ufro advilad daamyaros komunikacia, didi jgufebi SeiZleba daiyos ufro 
patara jgufebad da a. S.);

diskusiis mimdinareobis dros maswavlebelma unda gaakeTos Semdegi:
1. diskusiis fasilitaciisaTvis Sesabamisi saklaso garemos Seqmna:

•	diskusiis wesebis Camoyalibeba (azris gamoTqmis wesebi da a. S.) da procedurebis dacva;
•	 ZiriTadi Temebisa da terminebis zogadi mimoxilva;
•	diskusiasTan dakavSirebuli molodinebis gamoTqma;
•	diskusiisTvis sakmarisi drois gamoyofa.

2. monawileobis waxaliseba/xelSewyoba:
•	 moswavleebis dasaintereseblad mastimulirebeli SekiTxvebis dasma;
•	 moTxovna, rom moswavleebma mudmivad Seajamon ganxiluli sakiTxebi;
•	 kiTxvebis momzadeba da moswavleebisaTvis garkveuli drois micema, raTa maT winas-

war moamzadon pasuxebi da Semdeg, mTel klass warudginon.
3. diskusiis warmarTva da daskvnebis Sejameba:

•	 moswavleebis waxaliseba, raTa maT gamoTqvan TavianTi ideebis gamamyarebeli argu-
mentebi;
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•	 Cumi/morcxvi moswavlisaTvis specifikuri davalebis micema, rac xels Seuwyobs mis 
monawileobas, CarTvas diskusiaSi;

•	 ganxiluli sakiTxebis Sejameba da ZiriTadi azrebis Camoyalibeba: moswavleebis idee-
bis ganmarteba da moswavleebisagan damatebiTi komentarebis moTxovna.

diskusiis msvlelobis dros maswavlebeli:
1. unda darwmundes, rom jgufis yvela wevrma sworad gaigo diskusiis Tema da mizani;
2. moswavleTa motivirebisaTvis, sasurvelia, xazi gausvas gansaxilveli sakiTxis wi-

naaRmdegobriv xasiaTs;
3. unda ecados, yvelam miiRos monawileoba diskusiaSi, gaaaqtiuros pasiuri moswavlee-

bi;
4. yuradrebiT moisminos yvelas azri da mxolod amis Semdeg gaakeTos jgufuri msj-

elobis mokle Sejameba;
5. Tvalyuri adevnos, rom klasma ar gadauxvios diskusiis Temas;
6. ecados, Semoifarglos SekiTxvebis dasmiT da bundovani gamonaTqvamebis dazuste-

biT;
7. diskusiis Sejamebisas, SeZlebisdagvarad, aRniSnos yvelas azri da xazi gausvas Sexed-

ulebaTa mravalgvarobis mniSvnelobas.

proeqti

saswavlo proeqti konkretuli problemis gadaWris an iniciativis ganxorcielebi-
sken mimarTuli mravalferovani samuSaoa. igi moswavleebSi aviTarebs kvleviTi, Semo-
qmedebiTi, TanamSromlobisa da sakomunikacio unarebs. proeqtze muSaobis dros re-
aluri problemis gadaWrisas moswavleebi SeZenil codanasa da unar-Cvevebs iyeneben 
praqtikaSi.

proeqtis mimdinareobisas maswavlebeli konsultantis rols asrulebs, xelmZR-
vanelobs samuSaoebs, Ziebisa da kvlevis dros moswavleebs uTiTebs sainformacio wy-
aroebs da aZlevs mimarTulebas. maswavlebelma unda gansazRvros Tu rodis aris Careva 
saWiro da rodis unda misces moswavleebs damoukidebeli muSaobis saSualeba.

sasurvelia, rom sxvadasxva sagnis da sagnobrivi jgufis pedagogebma erToblivad 
dagegmon da ganaxorcielon saswavlo proeqtebi, radgan interdisciplinarul pro-
eqtebSi monawileoba moswavleebs exmareba erTi da igive sakiTxis mravali kuTxiT da-
naxvaSi.

proeqtis dagegmvis dros unda gaviTvliswinoT Semdegi:
•	ramdenad aqtualuria problema;
•	 sakmarisia Tu ara moswavleTa (gundis wevrebis) kompetencia proeqtis dasaxuli 

miznebis da dagegmili Sedegebis miRwevaSi;
•	 problema, an misi gadaWris gzebi warmoadgens Tu ara siaxles;
•	dagegmili aqtivobebi emsaxurebaTu ara Teoriuli codnis praqtikul gamoyenebas;
•	 arsebobs Tu ara sakmarisi materialuri da adamianuri resursebi proeqtis gansaxor-

cieleblad;
•	 aris Tu ara gundis wevrebs Soris funqciebi ganawilebuli ise, rom warmoCndes yove-

li wevris Zlieri mxare;
proeqtis struqtura
Tema da problema, romlesac maswavlebeli moswavleebTan erTad, maTi interesebi-

dan gamomdinare irCevs (SeiZleba maswavlebelma winaswar SearCios da warudginos klass 
amosarCevad);

dagegmva. maswavlebelma moswavleebTan erTad unda gadawyvitos rodis iwyeben pro-
eqtze muSaobas, ra dro dasWirdebaT, ra resursebs gamoiyeneben da sad SeiZleba maTi 
moZieba. moswavleebi individualurad imuSaveben Tu jgufebSi, imuSaveben erTi da igive 
Temebze Tu sxvadsxva Temebze.
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masalis Segroveba, analizi da meTodebi. am etapze maswvlebeli mxolod dasmul 
kiTxvebze pasuxobs da moswavleebs aZlevs mimarTulebas, rCevas romel literaturaze 
imuSaon, ra saxiT warmoadginon monacemebi, rogor moaxdinon masalis analizi da sxv.

kvlevis Sedegebi. sasurvelia warmodgenili iyos, ara marto kvlevis Sedegebi, aramed 
proeqtze moswavleTa muSaobis yvela etapi. Sedegebi SeiZleba wardgenili iyos klasis, 
an ufro farTo auditoriis winaSe (angariSi, gamofena, leqcia, konferencia da sxv.)

Sefaseba da TviTSefaseba. sasurvelia (rogorc maswavlebelma, aseve moswavleebma) 
periodulad Sefasdes proeqtis mimdinareoba, rac moswavleebs daexmareba dainaxon ra 
warmatebebi aqvT, ra Secdomebi aqvT daSvebuli, rogor gamoasworon Secdomebi, rom sa-
survel Sedegze gavidnen. am etapze maswvalebelma, rogorc gare Semfasebelma moswav-
leebs unda misces SeniSvnebi, rCevebi, rekomendaciebi, romelTa gaTvaliswineba xels 
Seuwyobs moswavleebs proeqtis warmatebul ganxorcielebaSi.

prezentacia

prezentaciis saSualebiT msmenelebs miewodeba garkveuli informacia. prezentacia 
gamoiyeneba: klasisaTvis axali sakiTxis gasacnobad; diskusiis Sedegebis warsadgenad; 
faqtebisa da statistikuri monacemebis warsadgenad.

prezentaciis gamoyenebisas unda gaviTvaliswinoT, rom:
•	 prezentacia calmxrivi komunikaciis formaa;
•	 moswavleebs pasiuri roli aqvT da imisaTvis, rom SevinarCunoT maTi yuradReba, 

prezentacia ar unda iyos xangrZlivi da monotonuri;
•	 prezentators esaWiroeba garkveuli unar-Cvevebi, rom SesZlos efeqturi prezenta-

ciis gakeTeba; magaliTad saubris efeqturad dawyeba;
•	 prezentacia ar gamodgeba qcevisa Tu unarebis Sesacvlelad. amisaTvis saWiroa, 

prezentacias mohyves praqtikuli savarjiSo.
•	cxovrebiseuli an faqtebze dayrdnobili magaliTebis miwodeba;
•	 sityvebis da frazebis mravaljer gameorebis Tavidan acileba;
•	 erTi Temidan meoreze logikuri gadasvla;
•	 Sesatyvisi leqsikonis gamoyeneba;
•	 auditoriisTvis misaRebi terminologiis xmareba.

miuxedavad imisa, ra xangrZlivobisaa prezentacia, is unda Seicavdes Semdeg etapebs:
1. Sesavali _ prezentaciis Temis wardgena;
2. ZiriTadi nawili _ informaciis miwodeba TvalsaCino masalebis gamoyenebiT;
3. daskvna _ Sejameba, ZiriTadi debulebebis xazgasma

hipoTezebis Camoyalibeba da gamocda

es aris efeqturi swavlebis meTodi, romlis drosac moswavleebi, garkveuli codnis 
safuZvelze, erT-erT yvelaze analitikur da SemecnebiT procesSi erTvebian. igi uz-
runvelyofs moswavleTa akademiuri moswrebis gaumjobesebas.

arsebobs ori ganzogadebuli daskvna, romelic SeiZleba klasSi hipoTezis Camoyali-
bebisa da gamocdis procesSi gamoviyenoT:

1. hipoTezis Camoyalibebasa da gamocdas klasSi SeiZleba induqciuri da deduqciuri 
kuTxiT SevxedoT.

deduqciuri azrovnebis dros viyenebT zogad wess, raTa momavali qmedeba an movlena 
viwinaswarmetyveloT. Sesabamisad, maswavlebeli deduqciur swavlebas gamoiyenebs, Tu 
jer aRiarebul princip(eb)s warudgens moswavleebs, Semdeg ki sTxovs, am Teoremaze da-
fuZnebiT Camoayalibon da gamoscadon hipoTeza.
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induqciuri azrovneba ki ukavSirdeba axali daskvnebis gakeTebas im informaciis 
safuZvelze, rac mogvepoveba, an rasac gvawvdian. induqciuri swavlebisas maswavle-
beli Tavdapirvelad, moswavlisgan garkveuli principebis aRmoCenas, xolo Semdeg am 
principebis mixedviT hipoTezis Camoyalibebas moiTxovs. induqciuri meTodiT muSao-
bas mowesrigebuli, kargad Camoyalibebuli codna da gamocdileba sWirdeba, raTa mo-
swavleebma konkretuli magaliTebidan zogadi principebis formulireba SeZlon. im 
SemTxvevaSi roca moswavleebs saTanado gamocdileba ar aqvT, ra Tqma unda, umjobesia, 
zogadi principebi mivawodoT da hipoTezis Camoyalibeba am principebis safuZvelze 
vTxovoT.

sagulisxmoa, rom yoveldRiur cxovrebaSi azrovneba wminda deduqciuri an induqci-
uri ar aris. mecnierebi askvnian, rom Cveni azrovneba ufro “Sereulia”, vidre zemoT 
moyvanili ganmartebiTaa axsnili.

miuxedavad imisa, rom klasSi orive tipis, deduqciuri da induqciuri swavleba kar-
gad muSaobs, iTvleba, rom deduqciuri midgomebi ufro amarTlebs.

2. maswavlebelma unda mosTxovos moswavleebs, cxadad axsnan TavianTi hipoTeza da 
daskvnebi. kvlevebi adastureben, rom Zalian efeqturia moswavleebis mier detaluri 
axsna-ganmartebis Camoyalibeba (sasurvelia werilobiTi formiT) imasTan dakavSirebiT 
Tu ra principebze muSaoben, ra hipoTezas ayalibeben am principebze dayrdnobiT da ra-
tomaa gonivruli maTi hipoTeza. rogorc irkveva, moswavleTa mier TavinTi azrovnebis 
procesis axsna Zalian sasargebloa, radgan maT im principebis ukeT gagebaSi exmareba, 
romelsac Tavad iyeneben.

im SemTxvevaSi Tu induqciur meTods viyenebT, SegviZlia moswavleebs movTxovoT ax-
snan, Tu ra logika udevs safuZvlad maT dakvirvebebs, rogor amyarebs maTi dakvirve-
bebi warmodgenil hipoTezas, rogor xdeba eqsperimentis saSualebiT hipoTezis Semow-
meba da rogor adasturebs an uaryofs Semowmebis Sedegebi warmodgenil hipoTezas. Tu 
deduqciur meTods viyenebT, moswalveebs dakvirvebis fazis gavla ar mouwevT.

swavlebis meTodi, hipoTezis Camoyalibeba da gamocda, aerTianebs ramdenime struq-
turirebul aqtivobas. erT Temaze muSaobisas maswavlebelma SeiZleba gamoiyenos erTi 
an ramdenime aqtivoba. ganvixiloT TiToeuli maTgani:

sistemis analizi. moswavleebi TiTqmis yvela klasSi swavloben sistemebs, magali-
Tad ekosistemebi, anatomiuri sistemebi da a.S. moswavleebi gacilebiT kargad gaiaz-
reben sistemis arss, Tu davavalebT Camoayalibon hipoTezebi im cvlilebebis Sesaxeb, 
rasac sistemis erT-erTi nawilis Secvla gamoiwvevda. qvemoT mocemulia zogadi prin-
cipebi, romlis mixedviT SeiZleba warvmarToT moswavleTa muSaoba sistemis analizze:
•	 axseniT sistemis mizani, sistemis nawilebidan TiToeuli nawilis funqcia;

•	 aRwereT, Tu ra gavlenas axdens sistemis TiToeuli nawili sxva nawilebze;

•	 gamoyaviT sistemis erT-erTi nawili, aRwereT cvlileba am nawilSi da CamoayalibeT 
hipoTeza imis Taobaze, Tu ra clilebebs gamoiwvevs am erTi nawilis Secvla mTlian 
sistemaSi;

•	Tu SesaZlebelia, gamocadeT hipoTeza, sistemaze an sistemis nawilze ganxorciele-
bul realur an simulaciur cvlilebaze dakvirvebiT.
problemis gadaWra. problemis gadaWrisas, moswavleebs uwevT hipoTezebis Camoya-

libeba imis Sesaxeb, Tu ra iqneboda problemis gadaWris saukeTeso gza. maswavlebelma 
moswavleebs SeiZleba sTxovos Seqmnan modeli (magaliTad ujredis) masalis SezRud-
vis gaTvaliswinebiT, davuSvaT, mxolod erTi garkveuli saxis masalis gamoyeneba Seu-
ZliaT. im codnisa da gamocdilebis gaTvaliswinebiT, rac moswavleebs aqvT. maT unda 
Camoayalibon hipoTeza problemis gadaWris saSualebasTan dakavSirebiT da Semdeg ga-
mocadon es hipoTeza. qvemoT mocemulia zogadi principebi, romelTa mixedviTac Sei-
Zleba warvmarToT moswavleTa muSaoba problemis gadaWris mimarTulebiT:
•	 CamoayalibeT mizani, romelsac gindaT rom miaRwioT;
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•	 aRwereT is barierebi an SezRudvebi, rac problemebs giqmniT da xels giSliT dasaxu-
li miznis miRwevaSi;

•	 gansazRvreT arsebuli problemis gadaWris saSualebebi da CamoayalibeT hipoTeza 
problemis gadaWris yvelaze efeqtur saSualebasTan dakavSirebiT;

•	realurad an simulaciis gziT, gamocadeT problemis gadaWris Tqveneuli saSualeba;

•	ramdenad dadasturda Tqveni hipoTeza? gansazRvreT, gWirdebaT Tu ara sxva hipo-
Tezis Camoyalibeba da gamocda.
gamogoneba. axali midgomis SemuSaveba aris is aqtivoba, romelic moswavleebisagan 

hipoTezis Camoyalibebasa da mis Semowmebas moiTxovs. magaliTad, SeiZleba moswavlem 
sakuTari codna gulsisZarRvTa sistemisa da kunTovani sistemis Sesaxeb, axali tipis 
fizikuri savarjiSos Sesaqmnelad gamoiyenos. amis gasakeTeblad, mas mouwevs hipoTez-
is Camoyalibeba imis Sesaxeb, Tu ra tipis savarjiSo iqneba efeqturi da am hipoTezis 
Semowmeba. axali gamogoneba, rogorc wesi, ramdenime hipoTezis Camoyalibebasa da ga-
mocdas gulisxmobs manam, sanam ar aRmoCndeba, rom romelime maTgani efeqturia. qve-
moT mocemulia zogadi principebi, romlTa mixedviTac SeiZleba warvmarToT moswav-
leTa muSaoba gamogonebis mimarTulebiT:
•	 aRwereT situacia, romelic unda gamoasworoT, an saWiroeba, romelic axali mid-

gomiT unda daakmayofiloT;

•	 CamoayalibeT gamogonebis konkretuli standartebi, rac xels Seuwyobs situaciis 
gamosworebas, an saWiroebis dakmayofilebas;

•	 SeimuSaveT hipoTezebi da ifiqreT imaze, Tu romeli iqneba yvelaze efeqturi;

•	rodesac mixvalT hipoTezamde, romelsac warmatebis yvelaze meti Sansi aqvs, daiwyeT 
am hipoTezis Semdgomi ganviTareba, anu gamogoneba;

•	 hipoTeza iseT kondiciamde unda miiyvanoT, rom SesaZlebeli iyos misi gamocda;

•	Tu saWiroa, gamogoneba an axali midgoma ise SecvaleT, rom man dasawyisSi Camoyalibe-
buli standartebi daakmayofilos.
eqsperimentuli kvleva. eqsperimentul kvlevas, rogorc wesi, samecniero hipo-

Tezis Camoyalibebisa da Semowmebis process vukavSirebT xolme. eqsperimentuli kv-
levis meTodi SeiZleba gamoiyenos maswavlebelma, raTa moswavleebs ukeT gaagebinos 
Sesaswavli masala. qvemoT mocemulia zogadi principebi, romlTa mixedviTac SeiZleba 
warvmarToT moswavleTa muSaoba eqsperimentuli kvlevis mimarTulebiT:
•	daakvirdiT TqvenTvis saintereso sagans/movlenas/cnebas da aRwereT Tqveni dak-

virveba;

•	 gamoiyeneT konkretuli Teoriebi an wesebi imis asaxlsnelad, rasac akvirdebodiT;

•	Tqvens axsna-ganmartebaze dayrdnobiT, CamoayalibeT hipoTeza, Tu ra moxdeba am 
Teoriebis Tu wesebis Tqvens dakvirvebasTan misadagebis SemTxvevaSi, an im situacias-
Tan misadagebis SemTxvevaSi, romelic Tqvens dakvirvebas ukavSirdeba;

•	 CaatareT eqsperimenti, an moawyveT aqtivoba Tqveni hipoTezis gamosacdelad;

•	 axseniT Tqveni eqsperimentisa Tu aqtivobis Sedegebi. gansazRvreT, swori iyo Tu ara 
Tqveni hipoTeza. saWiroebis mixedviT, gadawyviteT, gWirdebaT Tu ara damatebiTi 
eqsperimentis an aqtivobis mowyoba, an aucilebelia Tu ara alternatiuli hipoTezis 
Camoyalibeba da gamocda.
rekomendacia: CamoTvlili struqturuli aqtivobebis gamoyenebisas maswavlebelma 

sasurvelia winaswar moumzados da gadasces moswavleebs nimuSebi, romelSic gansaz-
Rvruli iqneba maT mier Sesrulebuli samuSaos aRweris Tanmimdevroba, an saqmianobis 
CamonaTvali, romlebzec maswavlebeli moswavleebisgan detalurad aRweras moiTxovs; 
moumzados an moswavleebTan erTad Camoayalibos rubrika, romlis mixedviTac Sea-
fasebs maT. es moswavleebs daexmareba, gaiazron maswavleblis mTavari kriteriumebi, 



47

romliTac is hipoTezis Camoyalibebisa da Semowmebis procesis aRweris Sefasebisas ix-
elmZRvanelebs.

referati

referati aris mokle werilobiTi (an zepiri, magaliTad mecnieruli naSromis) mecni-
eruli naSromis an raime sakiTxis gadmocema. igi exmareba moswavles gaecnos mecnierul 
naSromebs, samecniero kvlevebs da sxv. da mokled, lakonuri formiT werilobiT gad-
mosces sakiTis Sesaxeb informacia. amisaTvis unda gaviTvaliswinoT, rom
•	rogorc nebismier naSroms, referatsac esaWiroeba Sesavali nawili, romelSic mo-

swavleebi gansazRvraven mizans da CamoTvlian magaliTad mecnierebs/mecniers, 
romelTa naSromebis referirebasac apireben;

referatis Sesavali nawilis SeqminisaTvis damxmare enobrivi saSualebebia: referat-
Si visaubrebT.......problemaze; Cveni mizania ganvixiloT......sakiTxi (kvleva, dakvirveba, 
eqsperimenti da sxv); referatis mizania Seajeros arsebuli Tvalsazrisebi....... sakiTxis 
(kvleva, dakvirveba, eqsperimenti da sxv) irgvliv; am sakiTxis irgvliv arsebobs mraval-
ferovani mosazreba, Cven ki SevecdebiT warmogidginoT yvelaze mniSvnelovani mosaz-
reba/ebi......; warmogidgenT avtoris pozicias ...... sakiTxTan (kvleva, dakvirveba, eqsper-
imenti da sxv) dakavSirebiT;

•	 moswavlem unda gamijnos erTmaneTisgan mTavari da meorexarisxovani informacia 
da mTavari informacia warmoadginos amomwuravad, magram lakonuri da konkretuli 
saxiT;

•	 moswavlem unda moeridos sakuTari mosazrebebisa da interpretaciis warmoCenas. Tu 
es mainc aucilebelia, sakuTari pozicia sqolioSi unda gadaitanos an frCxilebSi 
Casvas, raTa gamijnos igi sxvaTa mosazrebisgan;

•	 moswavlem unda daajgufos is naSromebi, romlebSic msgavsi mosazrebebia gatare-
buli (Sedareba-dapirispirebiT), raTa referati ufro logikurad iyos agebuli da 
mkiTxvelic iolad gaerkves warmodgenil poziciebSi;

•	ramdenadac referatSi mocemulia ramdenime Tvalsazrisi ama Tu im sakiTxze, saukeTe-
sod iTvleba saTauris iseTi varianti, romelSic aisaxeba ori gansxvavebuli pozicia, 
magaliTad: atomuri fizika – kacobriobis momavali Tu apokalifsi? globalizacia – 
patara erebis momavali Tu erovnuli TviTmyofadobis dasasruli? klonireba – mec-
nierebis `momavali~ Tu `marcxi~ da a.S.

•	daskvnaSi moswavlem unda Seajamos avtorebis pocizia. gamoyos ra aris saerTo da 
ganmasxvavebeli zemoT warmodgenil naSromebSi.

damxmare enobrivi saSualebebi referatis daskvniTi nawilis SeqmnisaTvis: rogorc, 
erTi ise meore avtori miiCnevs, rom ......; rogorc vnaxeT, gansxvavebuli zemiT xsenebu-
li kvlevebis daskvnebi....; am or (sam) eqsperiments akavSirebs saeTo monacemebi, Tumca 
erTi mecnieri Tvlis, rom ......, xolo meore .....; miuxedavad daskvnebisa erTi mecnieri 
Tvlis rom....., xolo meoresTvis miuREbelia aRniSnuli pozicia; referatSi warmodge-
nili iyo.....; vacadeT amomwuravad warmogvedgina.....problemasTan dakavSirebuli gansx-
vavebuli mosazrebebi......

saazrovno sqemebi anu kognituri diagramebi

efeqturi swavlebis erT-erTi mniSvnelovani elementia, romelic moswavleebs ex-
mareba mniSvnelovani informaciis aRqmaSi, wakiTxuli informaciis gagebasa da gaazre-
baSi, mTavari da meorexarisxovani informaciis gamijvnaSi, mniSvnelovani informaciis 
damaxsovrebaSi, Sedarebis safuZvelze msgavsebisa da gansxvavebis dadgenaSi, sakiTxis 
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nawilisa da mTelis, movlenebsa da faqtebs Soris urTierTkavSiris danaxvaSi, cnebisa 
da detalebis urTierTmimarTebis dadgenasa da vizualurad danaxvaSi. gamoiyeneba ro-
gorc individualuri, aseve jgufebSi muSaobis dros.

diagrama 1. Sedarebis matrica

Sedarebis matrica

maxasiaTeblebi Sesadarebeli sakiTxebi

#1 #2 @#3

1. msgavsebebi

gansxvavebebi

2. msgavsebebi

gansxvavebebi

3. msgavsebebi

gansxvavebebi

4. msgavsebebi

gansxvavebebi

diagrama 2. movlenaTa jaWvi (Tanmim-
devroba) 

 

diagrama 3. problema da misi 
gadaWris sqema

gadaWris gzebi

problema

mizezebi

diagrama 4. aRweriTi sqema

Sedegi

diagrama 5. mizez -Sedegobriobis 
sqema

cneba

maxasiaTe-

beli

magaliTi

maxasiaTebeli

magaliTi

maxasiaTe-

beli

magaliTi
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9. gakveTilebis scenarebi da rekomendaciebi

gakveTili 1.2

Tema: memkvidreobiTobis molekuluri safuZvlebi
gakveTilis saTauri: memkvdreobiTi materialuri masalis kvlevis istoria
gakveTilis mizani: moswavlem ganixilos da aRweros sxvadasxva mecnieris mier 

Catarebuli kvlevebi. SeZlos varaudebis gamoTqma. Seadaros mecnierTa daskvnebi 
gamoTqmul varauds.

Sesabamisoba erovnuli saswavlo gegmis standartTan: 
biol. XI.5. moswavles SeuZlia daaxasiaTos organizmTa gamravlebis da individu-

aluri ganviTarebis formebi.
•	 qmnis martiv modelebs ujredSi mimdinare matriculi sinTezis reaqciebis sademon-

starciod, msjelobs maTi mniSvnelobis Sesaxeb.
kvl. XI.1 moswavles SeuZlia gansazRvros kvlevis sagani da kvlevis etapebi.

•	 gansazRvravs da ayalibebs kvlevis mizans;
•	 gamoTqvams argumentirebul mosazrebas/varauds;
•	 gansazRvravs kvlevis pirobebs da Catarebis etapebs;

saWiro masala: saxelmZRvaneloSi mocemuli ilustraciebi da rubrikebi.
gakveTilis msvleloba
1. Sesavali saubari (5wT)
dayaviT klasi 4 jgufad (jgufis wevrebis raodenoba gansazRvreT klasSi moswav-

leTa saerTo raodenobis mixedviT). gaacaniT moswavleebs gakveTilis Tema da mizani. 
sTxoveT moswavleebs,  gaixsenon ganvlili masala da upasuxon kiTxvebs: 
•	ra roli aqvs cilas niSan-Tvisebebis formirebaSi? 

•	ra iciT dnm-is Sesaxeb (struqtura, funqcia)? 

•	ra ici baqteriis agebulebasa da cxovelqmedebaze?

•	 gaixsene, rogoria baqteriofagis agebuleba da cxovelqmedeba? (am SemTxvevaSi Sei-
Zleba moswavleebi daukvirdnen saxelmZRvaneloSi mocemul ilustracias da ise aR-
weron agebuleba);

•	Tqveni azriT, romeli asrulebs memkvidreobiTi materialuri masalis rols cila Tu 
dnm? ratom fiqrobT ase? 
moismineT moswavleTa pasuxebi da varaudi. esaubreT klass, rom gasuli saukunis 

Sua wlebSi bevri mecnieri muSaobda imis dasadgenad, ra nivTiereba asrulebda memkvi-
dreobiTi materialuri masalis rols cila Tu dnm. Catarda uamravi eqsperimenti, da-
kvrvebis safuZvelze mecnierebis nawilma SekiTxva isev upasuxod datova, nawilma ki 
piriqiT, gasces pasuxi da  gaakeTes Sesabamisi daskvnebi. dRes Cven ganvixilavT ramden-
ime mecnieris mier Catarebul eqsperiments, mis Sedegebs da gavakeTebT daskvnebs.

2. kvlevis ganxilva, varaudis gamoTqma (10wT)
mieciT jgufis wevrebs davaleba: individualurad waikiTxon rubrikaSi, “kvleva”, mo-

cemuli frederik grifitis mier Catarebuli eqsperimentis etapebi da Sedegebi. 
kiTxvis dasrulebis Semdeg, sTxoveT jgufebs ganixilon grifitis eqsperimenti da 

upasuxon kiTxvebs:
•	ra iyo grifitis kvelevis mizani?

•	 aRwere kvelevis etapebi;

•	 ganmarte grifitis cdis Sedegi: ratom gaadrCa virTagvebis erTi nawili da ratom 
daiRupnen sxvebi cdis I da II etapze? (kvlevis mizani iyo daedgina, memkvidreobiTi ma-
terialuri masalis rols romeli asrulebs cila Tu dnm)
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•	 SeinarCunes Tu ara virulenturoba PV mkvdarma baqteriebma? (gadarCnen isi-
ni, romelTac SeuSxapunes aravirulenturi baqteriebis Semcveli xsnari da am 
baqteriebs advilad ereva organizmi. virulenturma baqteriebma gamoiwvies daavade-
ba da cxovelebi daixocnen)

•	rogor fiqrob, grifitma am cdiT daadgina, P PV -is romeli nivTiereba – cila Tu dnm, 
atarebda da gadascemda informacias kafsuliani garsis Sesaxeb? (mkvdarma baqterieb-
ma ver SeinarCunes virulenturoba, rac iqidan Cans, rom Tagvebi cocxali darCnen).
moswavleTa pasuxebisa da varaudebis  safuZvelze klasSi warmarTeT msjeloba. 
grifitis cdis Sedegebidan gamomdinare, sTxoveT jgufebs gaakeTon daskvna (saWiroe-

bis SemTxvevaSi daexmareT maT): rom am cdiT grifitma ver daadgina, cila Tu dnm at-
arebs informacias kafsuliani garsis Sesaxeb, radgan baqteriebi Seicaven rogorc ci-
lebs, ise dnm-s (maT Soris virulenturi baqteriebic).

sTxoveT moswavleebs warmoidginon, rom  arian im periodis mecnieri da unda 
gaagrZelon grifitis kvleva, radgan pasuxi gascen Semdeg SekiTxvas: PV–s romelma niv-
Tierebam – cilam Tu dnm-ma SesZina  N NV–s axali niSan-Tviseba?

amisaTvis maT aqvT pnevmokokebis orive xazi PPV, NNV, hyavT cxovelebi (virTagvebi); 
aseve aqvT fermentebi: proteaza, romelic cilis denaturacias iwvevs da dezoqsiri-
bonukleaza, romelic dnm-is denaturacias iwvevs. 

3. kvlevis dagegmva, varaudis gamoTqma, prezentacia (10wT)
jgufebs mieciT instruqcia, waikiTxon rubrika “kvleva” 2 da Seasrulon iq mocemuli 

davalebebi. (kvleva 2 pasuxi: grifitis cdis pirveli da meore etapi ucvlelad rCeba, 
jgufebi gegmaven mesame etaps: mkvdari kafsuliani da cocxali ukafsulo pnevmokokebis 
siTxes erT SemTxvevaSi unda daumaton fermenti proteaza da ase Seuyvanon Tagvebis erT 
jgufs, xolo meore SemTxvevaSi – dezoqsiribonukleaza da es siTxe Seuyvanon Tagvebis 
meore jgufs. mosalodneli Sedegi aseTi iqneba: pirveli jgufi Tagvebi daiRupebian, 
radgan proteaza daSlis cilas da ara dnm-s, xolo meore jgufi Tagvebisa ar daiRupe-
bian, radgan dezoqsiribonukleaza gamoiwvevs dnm-is denaturacias da ukafsulo pnev-
mokokebi ver gaikeTeben kafsulas (ver miiReben am memkvidreobiT informacias)). 

Tanmimdevrulad moismineT jgufebis zepiri prezentaciebi. ganazogadeT maTi 
varaudebi  da esaubreT, rom maT mier warmosaxviT dagegmili eqsperimenti 1928 wels 
Caatara osvald eiverim. man daagina, rom mkvdari kafsuliani baqteriebidan cocxal 
ukafsulo baqteriebSi gadasuli dnm atarebda informacias kafsulis Sesaxeb. mec-
nierebi yovelTvis cdiloben mravaljer gadaamowmon miRebuli faqti, raTa darwmund-
nen mis sisworeSi. amitom eiveris Semdgom cdebi gaagrZeles marTa Ceizma, alfred her-
Sim, ioahim hemerlingma.

4. jgufebSi muSaoba (10wT)
jgufebs gaunawileT kvlevebi (I da II jgufi imuSavebs marTa Ceizisa da alfred her-

Sis kvlevebze; III da IV jgufi ioahim hemerlingis kvlevaze). mieciT davaleba: gaecnon 
da gaanalizon kvlevebi, gascen rubrikebSi mocemul SekiTxvebs pasuxebi, moamzadon 
prezentacia (zepiri) sakiTxTan dakavSirebiT da warudginon klass.

5. prezentacia, gakveTilis Sejameba (10wT) 
moswavleTa jgufebi akeTeben prezentaciebs. msjelobis saWiro mimarTulebiT 

warmarTvisaTvis sTxoveT prezentaciisas jgufebma dausvan erTmaneTs SekiTxvebi. bo-
los sTxoveT  prezentatorebs gaakeTon daskvnebi:

I da II jgufi --  baqteriofagebis erT nawili gamoiyvanes radiaqtur fosforian 
garemoSi, xolo meore SemTxvevaSi – radiaqtiur gogirdian garemoSi. fagebis pirvel 
nawilSi radiaqtiuri aRmoCena fagis dnm, xolo meore nawilSi fagis cilovani garsi. 
orive saxis fagebiT daavades nawlavis Cxiris baqteriebi. radiaqtiur dnm-iani fagebiT 
daavadebul baqteriebSi aRmoaCines radiaqtiuri dnm, xolo radiaqtiuri garsis mqone 
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fagebiT daavadebul baqteriebSi ver aRmoaCines radiaqtiurobis kvali. daskvna: memkvi-
dreobiTi informaciis matarebeli aris dnm da ara cila.

III da IV jgufi -- cdis meore nawilis mixedviT SegviZlia davaskvnaT, rom genetikuri 
informacia moTavsebulia acetabularias ZirSi; cdis Sedegis mixedviT ar SeiZleba da-
vadginoT, rom genetikuri informacia acetabularias birTvSia moTavsebuli, radgan 
ar viciT sad aris birTvi – ZirSi, ReroSi Tu qudSi.

rekomendacia:  winaswar gaacaniT jgufebs, rom prezentaciaSi unda Candes kvlevis 
etapebi, miRebuli Sedegebi da Sedegebis mixedviT daskvnebi.

saSinao davaleba. mieciT moswavleebs gakveTilis bolos mocemuli davaleba. 
swori pasuxi: 1. b) ujredis calkeul nawilebs – quds, Reros da Zirs daaTvalierebda 

mikroskopiT; 
moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT: gansazRvravs da aya-

libebs kvlevis mizans; gamoTqvams varauds; argumentirebulad ayalibebs mosazrebebs; 
gansazRvravs kvlevis pirobebs; adarebs mecnierTa daskvnebs gamoTqmul varauds;

gakveTili 1.3

Tema: memkvidreobiTobis molekuluri safuZvlebi
gakveTilis saTauri: dnm-is replikacia
gakveTilis mizani: moswavlem Seqmnas martivi modeli ujredSi mimdinare matricu-

li sinTezis reaqciis sademonstraciod, imsjelos misi mniSvnelobis Sesaxeb.
Sesabamisoba erovnuli saswavlo gegmis standartTan: 
biol. XI. 5. moswavles SeuZlia daaxasiaTos organizmTa gamravlebis da individu-

aluri ganviTarebis formebi.
•	 qmnis martiv models ujredSi mimdinare matriculi sinTezis reaqciebis sademon-

stracioT, msjelobs maTi mniSvnelobis Sesaxeb;
   saWiro masala: saxelmZRvanelo, webo, feradi fanqrebi an flomasterebi, Txeli 

muyao, Tabaxis furceli, dafa.
rekomendacia: aiReT Txeli muyaos qaRaldi da winaswar gamoWeriT figurebi, ro-

melic Seesabameba dnm-is molekulis jaWvs, nukleotidebsa da azotovan fuZes. gaiT-
valiswineT, rom TiTo jgufs sWirdeba A – 10 cali,  G – 10 cali,  C – 10 cali,  T – 10 cali. 
azotovan fuZes 8 cali da molekula 8cali. 

T A G C

gakveTilis msvleloba
1. Sesavali saubari (5wT)
dayaviT klasi 4 -5 jgufad (jgufis wevrebis raodenoba gansazRvreT klasSi moswav-

leTa saerTo raodenobis mixedviT). gaacaniT moswavleebs gakveTilis Tema da mizani da 
dausviT kiTxvebi: 
1. Seni sityvebiT ganmarte, ras niSnavs memkvidreobiTi materialuri masala? 
2. sad inaxeba genetikuri informacia? (genetikuri informacia inaxeba birTvSi);
3. rogor fiqrobT, ra Tvisebebi unda axasiaTebdes memkvidreobiT materialur masa-

las? (memkvidreobiT materialur masalas unda axasiaTbdes gaormagebis unari da 
agebulebis mdgradoba);

4. rogor fiqrobT es Tvisebebi dnm-isTvis ufro iqneba damaxasiaTebeli Tu cilisT-
vis, ratom fiqrobT ase? (dnm-isTvis, radgan misi molekula Sedgeba ori erTmaneTis 
komplementaruli jaWvisgan).
moismineT moswavleTa pasuxebi, SeajemeT maTi naazrevi da esaubreT: rogorc viciT 

mitozuri gayofis dros miiReba mSobliuri ujredis identuri ori erTnairi Svileu-
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li ujredi. amisaTvis gayofas win unda uswrebdes mSobliuri ujredis yvela kompo-
nentis gaormageba. pirvel rigSi unda gaormagdes memkvidreobiTi informacia, ro-
melic Tanabrad ganawildeba Svileul ujredebSi, amitom, memkvidreobiT masalas unda 
gaaCndes: TviTgaormagebis unari da Tavisi maxasiaTeblebis mdgradoba. 

2. varaudis gamoTqma, namuSevris wardgena (10 wT)
klass dausviT SekiTxva: 

1. gaixseneT dnm-is molekulis agebuleba? 
2. Seni sityvebiT axseniT ras niSnavs komplementarobis principi?
3. Tqveni azriT, ras niSnavs sityva replikacia?
4. rogor fiqrobT, aris kavSiri komplementarobis principsa da replikacias Soris? 

ratom fiqrobT ase?
  moismineT moswavleTa pasuxebi da varaudebi. maTi naazrevi CamowereT dafaze. 
amis Semdeg jgufebs daurigeT konvertebi (romelSic moTavsebulia Txel muyaoze 

gamoWrili figurebi: dnm-is molekulis jaWvi, nukleotidebi, azotovan fuZe) da 
varaudebis safuZvelze, Tanmimdevrulad aagon dnm-is sawyisi molekula; Semdeg aagon 
dnm-is Svileuli jaWvi; bolos dnm-is ori identuri molekula da daawebon Tabaxis 
furcelze.

SeniSvna: davalebis Sesrulebisas jgufebma ar unda gamoiyenos saxelmZRvanelo. 
sTxoveT jgufebs warmoadginon namuSevrebi. klasSi diskusiis warmarTvis mizniT 

dasviT SekiTxvebi: 
•	romeli jaWvi miekuTvneba dediseuls, Svileuls, ratom fiqroben ase? 
•	Tqveni azriT, ra mniSvneloba aqvs dnm-is jaWvis gaormagebas? 
•	ra daskvnis gakeTeba SegiZliaT?

3. teqstis kiTxva, wakiTxulis Sejereba (20 wT)
mieciT jgufis wevrebs davaleba: individualurad waikiTxon teqsti da Semdeg jguf-

Si Seajeron mosazrebebli. teqstze muSaobis Semdeg, klass dausviT SekiTxvebi:
•	 aRwereT matriculi sinTezis reaqcia?
•	ras ewodeba replikacia?
•	ras niSnavs reparacia?
•	ra mgavseba da gansxvavebaa replikaciasa da reparacias Soris?
•	ra fermentebi monawileoben reparaciaSi? dnm-is axali jaWvebis sinTezSi?
•	 aRwereT replikaciis procesi?
•	Tqveni azriT, ra biologiuri mniSvneloba aqvs reparacias? replikacias?

4. gakveTilis Sejameba  (15wT)
 sTxoveT jgufebs daakvirdnen ilustracias Seadaron TavianTi namuSevrebs da upa-

suxon rubrikaSi mocemul kiTxvebs:
•	daakvirdi dnm-is replikaciis me-2 sqemas da gansazRvre, a da b jaWvebidan romeli 

miekTvneba dediseuls da romeli – Svileuls? romelma jaWvebma Seasrules matricis 
roli? (a  jaWvebi aris dediseuli da b jaWvebi – Svileuli);

•	Tu axlad warmoqmnili dnm-is TiToeuli molekula kidev ganicdis replikacias da 
ase usasrulod gagrZeldeba, rogor fiqrobT, daikargeba Tu ara dediseuli jaWvi? 
pzsuxi daasabuTeT (dediseuli jaWvi ar daikargeba, radgan dnm-is yovel axal mole-
kulaSi erTi dediseuli molekulis jaWvia).
saSinao davaleba. mieciT moswavleebs gakveTilis bolos mocemuli davaleba. 
swori pasuxebi

1. a) meore jaWvi:  T-T-C-A-G-A-T-G-C-A-T-A; 
b) komplementarobis principiT; 
g) 12X0.34nm = 4.08nm
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2. a) 36 mg. radgan replikaciisas zustad identuri ori molekula warmoiqmneba; 
b) or Svileul jaWvSi, radgan isini sinTtazdeba Tavisufali nukletidebisgan, rom-
lebic ar Seicaven niSnul fosforis atomebs.

3.  memkvidreobiTi materialuri masalis funqcia bunebam dnm-s daakisra, radgan mas 
aqvs TviTwarmoqmnisa da maxasiaTeblebis mdgradobis SenarCunebis unari

kriteriumebi Sesadare-
blad

dnm cila

polimeruli naerTia + +

maTi monomerebia nukleotidebi aminomjavebi

molekula Sedgeba ori komple-
mentaruli jaWvisgan

+ --

aqvs TviTwarmoqmnis unari + --

axasiaTebs maxasiaTeblebis 
mdgradoba 

+ --

4.  dnm aris memkvidreobiTi niSan-Tvisebebis matarebeli, misi gaormagebiT memkvidre-
obiTi niSan-Tvisebebic ormagdeba, amitom dnm aramarto niSan-Tvisebebis matarebe-
lia, aramed niSan-Tvisebebis gadamcemicaa.

5. reparacia aris dnm-is dazianebuli ubnis TviTaRdgenis unari, rasac didi mniSvn-
eloba aqvs niSan-Tvisebebis myarad SenarCunebaSi.

6. reparaciaSi monawileobs restriqtazebi, dnm-polimerazebi da dnm-ligazebi.
7. 1 -- b; 2 -- a; 3 – n, p, J, r; 4 – e, z, i; 5—n, o, J, r; 6 – e, z, T.

moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT: gamoTqvams varauds; 
argumentirebulad ayalibebs mosazrebebs; qmnis martiv models; msjelobs mis biolo-
giur mniSvnelobaze; jgufis wevrebi erTad muSaoben, usmene erTmaneTs da iziareben 
erTmaneTis mosazrebebs.

gakveTili 2.2

Tema: gamravleba
gakveTilis saTauri: meiozi
gakveTilis mizani: moswavle dakvirvebis safuZvelze aRwers meiozis fazebs adgens 

maT Soris msgavseba-gansxvavebas da msjelobs meiozis biologiur rolze.
Sesabamisoba erovnuli saswavlo gegmis standartTan: 
biol. XI. 5. moswavles SeuZlia daaxasiaTos organizmTa gamravlebis da individu-

aluri ganviTarebis formebi.
•	iyenebs/adgens meiozis sqematur models da akavSirebs qromosomebis da maTi 

ubnebis ganawilebas genetikur cvalebadobasTan. 
kvl. XI. 2. moswavles SeuZlia kvleviTi proceduris ganxorcieleba/monacemebis 

aRricxva.
•	awarmoebs dakvirvebas da an gazomvebs, iRebs sarwmuno monacemebs.

saWiro masala: saxelmZRvanelo, mikroskopi, mza preparati, markeri, Tabaxis fur-
celi, dafa.

gakveTilis msvleloba
1. Sesavali saubari (5 wT)
sTxoveT moswavleebs waikiTxon rubrika “gaixsene” da  dasmul SekiTxvebs gascen pa-

suxebi :
•	ra arsi damaxasiaTebeli sqesobrivi gamravlebisaTvis usqeso gamravlebasTan Sedar-

ebiT?

•	rogor fiqrobT, sqesobrivi gamravlebis dros, rogor inarCunebs organizmi misi sax-
eobisaTvis damaxasiaTebel kariotips?
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•	 sad warmoiqmneba gametebi cxovelebSi? mcenareebSi?
mieciT moswavleebs saSualeba moifiqron da gamoTqvan varaudebi; 
2. preparatze dakvirveba, teqstze muSaoba (10 wT)
 moswavleebs (sasurvelia CamoataroT da yvela moswavles mieciT dakvirvebis  saSu-

aleba) mikroskopiT daaTvalierebineT meiozis mikropreparati da sTxoveT daxaton 
rveulSi meiozis fazebi (SeZlebisdagvarad, rac dainaxes). amis Semdeg mieciT davaleba: 
daakvirdnen  gakveTilSi mocemul meiozis sqemas da Seadaron TavianT naxats.  mois-
mineT moswavleTa mosazrebebi.

sTxoveT moswavleebs yuradRebiT waikiTxon (individualurad) teqsti da xazi gaus-
van ZiriTadD sakiTxebs. 

3. informaciis analizi, Sedareba, daskvnebis gamotana (15 wT)
imisaTvis, rom gaigoT ramdenad gaiazres moswavleebma axali masala, sTxoveT maT in-

dividualurad imuSaon sqemebze, Tanmimdevrulad, SekiTxvebis safuZvelze, aRweron, 
Seadaron erTmaneTs pirveli da meore meiozuri gayofis fazebi. daadginon maT Soris 
msgavseba-gansxvavebi, gamoitanon daskvnebi. savaraudod sqemas aseTi saxe eqneba:

Sedarebis sqema

msgavsebebi

gansxvavebebi

aRwere, ra xdeba  II meiozuri gayofisas? 

interfaza: ToTieuli qromosoma Sedgeba ori qroma-

tidisgan; replikacia ar xdeba;

profaza: qromosomebi spiralurad daxveva; birT-

vakebi qreba; centriolebi ujredis polusebisken 

gadaadgileba; birTvis garsis darRveva;

metafaza: qromosomebis ganlageba ekvatorul si-

brtyeze; metafazuri firfitebis warmoqmna;

anafaza: qromatidebis erTi meoreze dacileba; da 

damoukidebeli qromosomad qceva; qromosomebis moZ-

raoba ujredis mopirdapire polusebisaken; 

telofaza: birTvis garsis formireba; birTvakis war-

moqmna; oTxi Svileuli ujredis warmoqmna

aRwere, ra xdeba I meiozuri gayofisas? 

interfaza:  qromosomTa diploiduri 

raodenoba (ToTieuli qromosoma Sedgeba 

ori qromatidisgan);  dnm gaormageba;

profaza: koniugacia; zogjer krosin-

goveri;

 metafaza: TiTistaras Zafebze ho-

mologiuri wyvilidan erTi qromosomas 

mimagreba;

anafaza: qromosomebi moZraoba po-

lusebisaken;

telofaza: ujredis or nawilad gayofa;

ra msgavsebaa  I da II meiozur gayofas Soris? orive meiozur gayofas miekuTvneba;  orive gayofas win 

uZRvis interfaza; rogorc pirveli, ise meore meiozuri gayofis dros, arCeven oTx fazas: profaza, 

metafaza, anafaza da telofaza;

ra xdeba II meiozuri gayofis dros?

ori Svileuli ujredi iyofa da miiReba oTxi ujredi, romelic 

yalibdeba gametebad –spermatozoidad an kvercxujredad

ra xdeba I meiozuri gayofis dros? 

dediseuli ujredi iyofa  da warmoqm-

nis or Svileul ujreds

msgavseba gansxvavebis safuZvelze rogori daskvnis gamotana SegiZlia? daasabuTe Seni pasuxi

I meiozuri gayofis Sedegad miiReba ori Svileuli ujredi, romlebic Seicaven qromosomebis homolo-

giuri qyvilidan erT qromosomas. amgvarad homologiuri qromosomebi sxvadsxva ujredSi aRmoCnde-

bian, anu ujredebSi qromosomebis ricxvi ganaxevrdeba;

II meiozuri gayofis dros ujredebis gayofa zustad ise mimdinareobs rogorc mitozis dros. sab-

olood  miiReba oTxi Svileuli ujredi qromosomTa haploiduri raodenobiT
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moswavleebs gadaaqvT rveulSi sqemebi, avseben mas da emzadebian diskusiisTvis.
rekomendacia: gamoiyeneT kognituri sqema,  winaswar daxateT dafaze an formatze. 

sqemaSi CawereT SekiTxvebi, rac gauadvilebs moswavleebs davalebis Serulebas, amas-
Tan dazogavT  dros.  

4. gakveTilis Sejameba  (15 wT)
moismineT moswavleTa prezentaciebi da dausviT Semajamebeli SekiTxva:

•	raSi gamoixateba meiozis biologiuri roli? (sqesobrivi gamravlebis dros xdeba 
ori sasqeso ujredis (gametis) Serwyma, magram axal individs mainc aqvs misi saxeo-
bisaTvis damaxasiaTebeli qromosomuli ricxvi. am procesis safuZveli aris meiozi);
saSinao davaleba:  mieciT moswavleebs gakveTilis bolos mocemuli davaleba. 

sTxoveT feradi qaRaldebis gamoyenebiT Seqmnan mitozisa da meiozis modelebi.
swori pasuxebi

mitozi saerTo meiozi

anafazaSi qromatide-
bi scildebian erTma-
neTs; 
erTi ujredidan mi-
iReba ori ujredi;
yoveli Svileuli 
ujredi Seicavs 
dediseuli ujredis 
identur qromosomul 
nakrebs da Sesabamisad 
msgavs memkvidreobiT 
informacias.

interfazaSi (pirveli meio-
zuri gayofis) xdeba dnm-is 
gaormageba, ris Sedegadac 
TiToeuli qromosoma 
Sedgeba ori qromatidisa-
gan;
gaaCniaT erTi da igive 
fazebi (profaza, metafaza, 
anafaza da telofaza);
mitozis da meore meiozis 
anafazaSi erTmaneTs scil-
debian qromatidebi.

pirveli meiozis profazaSi xdeba homolo-
giuri qromosomebis koniugacia da zogjer 
krosingoveric;
pirveli meiozis anafazaSi scildebian erT-
maneTs orqromatidiani homologiuri qro-
mosomebi, amitom xdeba qromosomebis ricxvis 
ganaxevreba;
meore meiozis interfazaSi ar xdeba dnm-is 
gaormageba;
erTi diploiduri dediseuli ujredidan 
miiReba oTxi haploiduri ujredi.

1. adamianis sasqeso ujredebSi aris 23 qromosoma qromatidi 23

2. a) mitozis Sedegad warmoiqmneba ori ujredi igive qromosomuli kompleqtiT, rac 
dediseul ujreds hqonda (2n), xolo meiozis Sedegad miiReba 4 haploiduri ujredi 
(1n);

	 b) pirveli meiozis Sedegad miRebuli TiToeuli ujredis qromosoma Seicavs or 
qromatids;  
g) kvercxujredsa da spermatozoidSi iqneba 3 qromosoma da 3 qromatidi. 

moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT: akvirdeba 
models da aRwers process; adgens maT Soris msgavseba-gansxvavebas; msjelobs mis 
biologiur mniSvnelobaze;  argumentirebulad ayalibebs mosazrebebs;

gakveTili 2.6

Tema: gamravleba
gakveTilis saTauri: organizmis individualuri ganviTareba. embriogenezi.
gakveTilis mizani: moswavle ganixilavs da saubrobs embrionuli ganviTarebis 

adreul etapebze. argumentebis safuZvelze msjelobs im faqtorebze, romlebic 
uaryofiT gavlenas axdenen adamianis embrionis ganviTarebaze.

Sesabamisoba erovnuli saswavlo gegmis standartTan: 
biol. XI. 5. moswavles SeuZlia daaxasiaTos organizmTa gamravlebis da individu-

aluri ganviTarebis formebi.
•	dakvirvebis safuZvelze msjelobs cxovelis embrionuli ganviTarebis adreul eta-

pebze (mag.: zigota, blastomerebi, blastula, gastrula)
saWiro masala: saxelmZRvanelo, fanqari, dafa.
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gakveTilis msvleloba
1. Sesavali saubari, varaudebis gamoTqma (10 wT)
rekomendacia: moswavleTa raodenobis mixedviT SeiZleba davaleba Sesrul-

des individualurad, wyvilebSi an jgufebSi.
gaacaniT moswavleebs gakveTilis Tema da mizani. klass dausviT Semdegi 

SekiTxvebi:
•	rogor xdeba erTi ganayofierebuli kvercxujredidan axali rTuli organiz-

mis ganviTareba, romelsac erTmaneTisagan mkveTrad gansxvavebuli organo da 
qsovili gaaCnia? (zigota iyofa mitozuri gayofiT. magram gansxvavebuli ti-
pis ujredebi da qsovilebi viTardeba);

•	rogor xdeba im genetikuri informaciis realizeba, romelic zigotaSia mo-
Tavsebuli? (es xdeba genebis aqtivobis regulaciiT: sxvadasxva qsovilSi sx-
vadasxva genis gaaqtiureba da daTrgunva xdeba);
esaubreT klass. rom: individis individualuri ganviTarebis process zigotis war-

moqmnis momentidan sicocxlis bolomde ontogenezi ewodeba. mravalujredianebSi 
ontogenezi or etapad iyofa: embrionaluri (Canasaxovani) da postembrionaluri (Cana-
saxis Semdgomi) etapebi. embrionaluri periodi grZeldeba zigotis warmoqmnidan or-
ganizmis dabadebamde an kvercxis garsebidan gamosvlamde. postembrionaluri ganviTa-
reba ki iwyeba organizmis dabadebis an kvercxis garsebidan gamosvlis momentidan da 
sikvdilamde grZeldeba.

sTxoveT moswavleebs daukvirdnen paragrafSi mocemul ilustracias “embriogenezi 
qordianebis magaliTze” da dausviT kiTxvebi:
•	Tqveni azriT, ra aris mocemuli ilustraciaze? 
•	rogor fiqrobT, ras niSnavs blastoceli? gastrula? neirula? eqtoderma, ento-

derma da mezoderma? 
moismineT moswavleTa varaudebi (an pasuxebi, romelic cnobilia maTTvis), sTxoveT 

etapobrivad aRweron procesi da warmoadginon sqemis/ebis saxiT. 

2. teqstze muSaoba, axali informaciis Sejereba (15 wT)

amis Semdeg miuTiTeT moswavleebs waikiTxon teqsti (waikiTxon teqstis garkveuli 
monakveTi, mxolod embrionaluri periodi) da miRebuli codnis safuZvelze gadaamow-
mon sqemebi, raTa darwmundnen TavianTi codnis sisworeSi da Sesabamisad, Seavson is 
grafebi, romelTa Sevsebac Tavdapirvelad ver SeZles. muSaobis dasrulebis Semdeg 
gadaamowmeT Sesrulebuli samuSao da moswavleebTan erTad etapobrivad, sqemis mixed-
viT, ganixileT -- dayofis stadia, gastrulaciis etapi, organogenezis stadia.

moswavleTa mier Seqmnil sqemas savaraudod aseTi saxe eqneba:
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gastrulis warmoqmnisas ujredebi Zalian 
swrafad iyofa mitozurad da warmoiqmneba 
orSriani Canasaxi, romelsac aqvs: eqtoderma, 
entoderma da pirveladi nawlavis Rru

ujredebis gadanawilebiT war-
moiqmneba gastrula sami Canasaxovani 
furcliT: eqtoderma, mezoderma, 
entoderma 

eqtodermidan ganviTarebas iwyebs nervuli firfita, romelic gardaiqmneba nervul milad, saidanac 
xerxemlianebSi viTardeba Tavisa d zurgis tvini. eqtodrmidan aseve viTardeba: kanis epiTeliumi, 
jirkvlebi, rqovani warmonaqmnebi, mxevelobisa da smenis organoebi.

mezoderma dasabams aZlevs momavali organizmis qordas, kunTebs, xrtilovan da Zvlovan ConCxs, sisx-
lZarRvovan, gamomyof da gamravlebis organoebs

entodermidan viTardeba saWmlis momnelebeli da sunTqvis organoebi

zigotis mitozuri 
dayofis Sedegad 
miReba: 

blastomerebi
mitozuri gayofis gziT blas-
tomerebis ricxvi izrdeba, 
procesi swrafad mimdinareobs, 
ujredebi ver aswreben zrdas.

erTSriani Canasaxi 
blastula. mas aqvs 
sferodebri forma Sig-
niT siRrue, romelsac 
blastoceli ewodeba

                         
	                         

3. saklaso diskusia (10 wT)
klasSi diskusiis warmarTvis mizniT dasviT Semdegi SekiTxvebi: 

•	rogor fiqrobT, ra garemo faqtorebi axdens gavlenas Canasaxis ganviTarebaze? ra-
tom fiqrobT ase?

•	Tqveni azriT, axdens Tu ara uaryofiT gavlenas adamianis Canasaxze alkoholi da Tam-
baqo?  ratom fiqrobT ase? isaubreT mosalodnel safrTxeebze.
mieciT moswavleebs saSualeba daafiqsiron poziciebi da msjelobisas sakuTari mo-

sazrebebi gaamyaron argumentebiT.
4. gakveTilis Sejameba (5 wT)
gakveTilis Sejamebis mizniT, sTxoveT moswavleebs daukvirdnen ilustracias: “sx-

vadasxva faqtoris gavlena adamianis ebrionis ganviTarebaze”, da maTTan erTad gaa-
keTeT daskvnebi. 

saSinao davaleba:  mieciT moswavleebs gakveTilis bolos mocemuli davaleba. 
swori pasuxebi

1. blastulas stadiaze Canasaxi erT Sred ganlagebuli sferoseburi formisaa, rom-
lis SuaSi siTxiT amovsebuli siRruea. gastrulas stadiaze Canasaxi orSriania _ 
gaaCnia eqtoderma, entoderma da pirveladi nawlavis Rru. neirula Sedgeba sami 
Canasaxovani furclisgan, nervuli firfitisagan da qordisgan.

2. Zalian swrafad iyofa ujredebi da amitom zrdas ver asrebs da rac ufro izrdeba 
Canasaxis ujredebis raodenoba, miT ufro zomaSi ujredebi mcirdeba.

3. tvinis da gulis ujredebis dnm erTnairia, radgan isini zigotis mitozuri gayofiT 
warmoiqmneba.
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4.

Canasaxovani 
furceli

organo, organoTa sistema

eqtoderma nervuli sistema, kani, grZnobaTa organoebi

mezoderma ConCxi da kunTebi, sisxlZarRovani, gamomyofi da gamravlebis sistemebi

entoderma saWmlis momnelebeli da sunTqvis organoTa sistemebi

5. a) dedis arasakmarisi kveba, haeris, wylis niadagis dabinZureba, Tanamedrove qili-
uri samkurnalo preparatebi, narkotikebi, nikotini, alkoholi, dedis qronikuli 
sisuste, memkvidreoba, sanihigienuri pirobebi, dedis asaki, dedis stresuli mdgo-
mareoba. 
moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT: akvirdeba ilustra-

cias da aRwers process; erTveba diskusiaSi; pasuxobs dasmul SekiTxvebs; ayalibebs sa-
kuTar mosazrebas sakiTxTan dakavSirebiT; msjelobs argunmtirebulad;

gakveTili 4.6

Tema: genetikuri teqnologiebi
gakveTilis saTauri: klonireba
gakveTilis mizani: moswavle dakvirvebis safuZvelze aRwers klonirebis sqemebs, 

msjelobs mis Sedegebze da akeTebs saTanado daskvnebs. 
gakveTilis mizani: moswavle ganixilavs da saubrobs embrionuli ganviTarebis 

adreul etapebze. argumentebis safuZvelze msjelobs im faqtorebze, romlebic 
uaryofiT gavlenas axdenen adamianis embrionis ganviTarebaze.

Sesabamisoba erovnuli saswavlo gegmis standartTan: 
biol. XI.6. moswavles SeuZlia Camoayalibos memkvidreobiTobis kanonebi da im-

sjelos cvalebadobis formebze.
•	 msjelobs genuri inJineriis miRwevebis dadebiT da uaryofiT mxareebze.

kvl. XI. 1. moswavles SeuZlia gansazRvros kvlevis sagani da kvlevis etapebi.
•	 gansazRvravs da ayalibebs kvlevis mizans;

•	 gamoTqvams argumentirebul mosazrebas/varauds;
kvl. XI. 4. moswavles SeuZlia monacemTa analizi da Sefaseba.

•	 aanalizebs monacemebs, sakontrolo cdis Sedegebis gaTvaliswinebiT, gamoitans 
daskvnebs;

•	 adarebs daskvnebs gamoTqmul varauds, gansxvavebis SemTxvevaSi xsnis mizezebs.
saWiro masala: saxelmZRvaneloSi mocemuli ilustraciebi da rubrikebi.
gakveTilis msvleloba

1. Sesavali saubari, kiTxva - pasuxi (10 wT)
klasi dayaviT 3 jgufad (an 6 jgufad da ori jgufi imuSavebs erTsa da imave  kvlevaze)
gaacaniT moswavleebs gakveTilis mizani da  dausviT kiTxvebi:

•	ra aris kloni? 

•	ra igulisxmeba klonirebaSi?
moswavleTa pasuxebi an varaudebi daafiqsireT dafaze. SeajameT moswavleTa pasuxebi 

da ganumarteT, rom: ujreduli inJineriiT iReben sxvadasxva organizmebis klonebs. us-
qeso gamravlebiT miRebuli organizmebidediseulis zust genetikur aslebs warmoad-
genen, amitom saerTo mSobliuri individidan usqeso gamravlebiT miRebul individebis 
erTobliobas, klons uwodeben. Sesabamisad, usqeso gamravlebiT identuri STamomav-
lobis miRebis process klonireba. 

klass dausviT kiTxvebi:
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•	rogor viTardeba adamianis identuri tyupebi? (erTi zigota dasabams aZlevs or an 
zogjer meti Canasaxis ganviTarebas);

•	 icnobT, an ginaxavT identuri tyupebi. ra SegiZliaT TqvaT maT Sesaxeb?
moswavleTa pasuxebi an varaudebi daafiqsireT dafaze. SeajameT moswavleTa pa-

suxebi da ganumarteT, rom: buneba Tavad iZleva klonirebis uamrav magaliTs. adamia-
nis identuri tyupebi erTmaneTis klonebs warmoadgenen, maT erTnairi genotipi aqvT. 
bunebrivad klonireba xdeba erTujredian organizmebSi, zogierT cxovelSi, rodesac 
organizmi mravldeba usqesod (dakvirtviT, sxeulis fragmentaciiT, an erTi ujredis 
mitozuri gayofiT) gansakuTrebiT advilia mcenareTa klonebis miReba.

klass dausviT SekiTxva da moismineT moswavleT naazrevi:
•	 aRwere, rogor SeiZleba mcenareTa klonebis miReba? (mcenaris romelime vegetati-

uri organos saSualebiT gamravlebisas ujredebis mitozuri gayofiT miiReba dedi-
seuli organizmis identuri axali organizmebi);

2. dakvirveba, kvlevis analizi (15 wT)
amis Semdeg jgufebs mieciT davaleba:
I jgufi – daakvirdnen jon herdonis bayayis klonirebis sqemas, aRwereT etapebi; ro-

gor miiRes klonirebuli bayayi? ra mniSvneloba aqvs am faqts? (am SemTxvevaSi mxolod 
nawili kvercxujredebisa gaivlis metamorfozis yvela stadias da gardaiqmneba zrdas-
rul bayayad e. i. gamotovebuli aris sqemaze Tavkombalad gardaqmnis etapi);

II jgufi – daakvirdnen dolis ganviTarebis sqemas, aRwereT etapebi; romeli cxvris 
genotipi eqneba dols da ratom? aris Tu ara doli namdvili kloni?

III jgufi – daakvirdnen Tagvebis klonirebis models, aRwereT etapebi da gaukeTeT 
warwerebi sqemas; arian Tu ara miRebuli Tagvebi namdvili klonebi? ramdeni etapisgan 
Sedgeba Tagvebis klonireba?
3. gakveTilis Sejameba, prezentacia (20 wT)

moswavleTa jgufebi akeTeben prezentaciebs. msjelobis saWiro mimarTulebiT 
warmarTvisaTvis sTxoveT prezentaciisas jgufebma dausvan erTmaneTs SekiTxvebi. mo-
swavleebTan erTad SeajameT gakveTili da gaakeTeT daskvnebi.

saSinao davaleba:  mieciT moswavleebs gakveTilis bolos mocemuli davaleba. 
swori pasuxebi

1. recipienti Tagvidan gamoyves kvercxujredi, romelsac amoacales birTvi; donori 
Savi Tagvidan gamoyves somaturi ujredi, romelsac amoacales birTvi; moaxdines 
donori Tagvis birTvis Canergva recipienti Tagvis kvercxujredSi. moaxdines kver-
cxujredis aqtivacia da Canerges recipienti cxvris saSvilosnoSi; daibadnen do-
nori Tagvis genetikuri informaciis matarebeli Tagvebi. 
moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT: gansazRvravs da aya-

libebs kvlevis mizans; gamoTqvams varauds; argumentirebulad ayalibebs mosazrebebs; 
gansazRvravs kvlevis pirobebs; adarebs mecnierTa daskvnebs gamoTqmul varauds;

gakveTili 4.6 (II saaTi)

Tema: genetikuri teqnologiebi
gakveTilis saTauri: klonireba
gakveTilis mizani: moswavle msjelobs seleqciis Tanamedrove meTodze. ayalibebs  

sakuTar pozicias da erTveba diskusiaSi.
Sesabamisoba erovnuli saswavlo gegmis standartTan: 
biol. XI. 6. moswavles SeuZlia Camoayalibos memkvidreobiTobis kanonebi da im-

sjelos cvalebadobis formebze
•	 msjelobs genuri inJineriis miRwevebis dadebiT da uaryofiT mxareebze.

saWiro masala: formati, dafa, markeri, teqstis qsero aslebi
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gakveTilis msvleloba 
1. Sesavali saubari  (5 wT)

gaaxseneT moswavleebs wina gakveTilze Seswavlili masala, ganixileT saSinao dava-
leba;

sTxoveT moswavleebs dafiqrdnen da daweron ra ainteresebT klonirebis Sesaxeb. 
maTi kiTxvebi CamowereT dafaze. 
2. teqstis kiTxva da  analizi  (15 wT)

daurigeT moswavleebs teqsti da mieciT davaleba: individualurad waikiTxon da 
moniSnon pasuxebi im SekiTxvebis romelic wakiTxvamde daisva.  

moismineT moswavleTa pasuxebi, Tu romelime SekiTxva upasuxod darCaT Tqven 
ganumarteT an miuTiTeT sad SeiZleba pasuxis moZieba.

klasSi diskusiis warmarTvis mizniT dasviT SekiTxva: Tqveni azriT, dasaSvebia Tu 
ara klonireba?

sTxoveT moswavleebs airCion pozicia da cxrilSi (romelic winaswaraa dawerili da-
faze an formatze) Camoweron  4 argumenti  (“diax” grafaSi) da 4 kontrargumenti (“ara” 
grafaSi). 

diax ara

dasaSvebia Tu ara klonireba?

3. argumentirebuli kamaTi (25 wT)
davalebis Sesrulebis Semdeg mieciT instruqcia, moswavleebi, romelic eTanxmeba 

klonirebas ganlagdnen saklaso oTaxis erT mxares, romlebic ar eTanxmebian – meore 
mxares. is moswavleebi, romlebic arc erT pozicias ar iziareben – SuaSi – oTaxis 
ukana kedelTan. 
erT poziciaze myof moswavleebs sTxoveT gaacnon erTmaneTs sakuTari argumentebi, 
Sejerdnen da amoarCion yvelaze mniSvnelovani 4-5 argumenti.

amis Semdeg warmarTeT diskusia: sTxoveT jgufebs Camoayalibon da daasabuTon Ta-
vianTi argumentebi, amasTan danarCenebi  yuradRebiT usmenen da iniSnaven erTmaneTis 
argumentebs. rodesac samive mxare daasrulebs msjelobas, mieciT jgufebs dro daaf-
iqsiron kontrargumentebi da ganamtkicon TavianTi pozicia. sTxoveT jgufebs gaake-
Ton saboloo daskvenebi.

moswavleebs SeuZliaT azris Secvla, Tu ki sawinaaRmdego argumenti daarwmunebs maT. 
rekomendacia: mosalodnelia, rom procesi iyos emociuri, amitom aucilebelia we-

sebis SemuSaveba (moswavleebTan erTad winaswar SeimuSaveT) da procedurebis dacva, 
aseve moamzadeT saklaso oTaxi diskusiisTvis. 

moswavleTa Sefaseba SeiZleba diskusiis Sefasebis sqemis mixedviT (ixileT Sefasebis 
sqemebis nimuSebi).

moswavleebisTvis dasarigebeli teqsti
klonireba
1998 wlis 14 dekembers koreis universitetis mkvlevarebma adamianis klonirebis 

warmatebis Sesaxeb gakeTes gancxadeba. maT 30 wlis qalis kvercxujredidan birTvi 
amoiRes da masSi somaturi ujredis dnm Seiyvanes. rogorc TviTon aRiares, maTi eqs-
perimentis mizani iyo ara adamianis klonireba, aramed transplantaciisaTvis (organo-
Ta gadanergva) genetikurad identuri organoebis klonireba.
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yovelwliurad msoflioSi aTasobiT adamiani iRupeba saWiro organos molodinSi, 
klonireba ki did perspeqtivas saxavs “saTadarigo organoebis” Seqmnis saqmeSi. es or-
ganoebi transplantaciisaTvis usafrTxo iqneba.

 organoebis klonireba momavlis saqmea, romelsac momavali Taobebi gverds ver auv-
lian, rac Seexeba klonirebis moralur da ekonomikur mxares, es meTodi Zalzed Zviri 
da sakamaToa.

adamianis klonirebis Seswavla adamianebze eqsperimentis Catareba moiTxovs, ramac 
SeiZleba genetikuri darRvevebi gamoiwvios.

klonirebiT SesaZlebelia adreul stadiaze gamovikvlioT nayofis defeqtyroba da 
movaxdinoT misi anulireba, riTac Tavidan avicilebT memkvidrul daavadebebs (daunis 
sindromi, namgliseburi anemia, hemofilia da sxv.).

1999 wlis 27 aprils kanadaSi moaxdinrs Txebis klonireba. maT gadaunerges adamianis 
rZis cilis warmomqmneli geni. aseTi rZidan miRebuli cila gamoiyeneba dazianebuli 
qsovilebis: xrtilebis, kuntebis, Zvlis aRsadgenad.

2000 wlis 27 aprils aSS-Si gansakuTrebuli meTodebiT ganaxorcieles Zroxebis 
klonireba. mecnierebi varaudoben, rom es Zroxebi ufro nela gaizrdebian da didxans 
icocxleben. e.i. SeiZleba organizmebs sicocxle gauxangrZlivdes. Tu pacientisagan 
aviRebT axalgazrda ujreds da SevqmniT mis klons, am ujredebs kvlav pacientSi Cavn-
ergavT, RvudgenT imunur sistemas da siberes avacilebT.

cxovelTa klonireba araerT mizans emsaxureba. misi saSualebiT SeiZleba gadaSenebu-
li saxeobebis aRdgena da gadaSenebis piras misuli saxeobebis klonirebiT gamravleba.

klonireba bavSvis yolis erT-erTi alternatiuli saSualebaa: uSvilo wyvilebis, ge-
netikuri darRvevebis mqone mSoblebis da sxva dasaxmareblad.

zrdasruli adamianis kloni sinamdvileSi misi gviani tyupiscali iqneba. isini gaW-
rili vaSliviT emgvanebian erTmaneTs, rac albaT, Svilebsa da mSoblebs fsiqologiur 
sirTuleebs Seuqmnis. aseve saeWvoa, eqnebaT Tu ara maT STamomavlobis datovebis un-
ari. klonirebiT miRebuli zogierTi bayayi unayofoa.

zogierTi saxis talanti genetikuradaa ganpirobebuli da memkvidreobiT gadaecce-
ma. dnm klonireba talantis gadacemis garantias iZleva. aseve, adamians SeuZlia Tavi-
si gemovnebis mixedviT Svilis yola. mravaljeradi klonirebiT SeiZleba gaamravlon 
“srulyofili adamianebi” da eqspluataciis mizniT zeadamianuri Zalis da daqveiTebu-
li mentalitetis (e.w. zombebi, manqurTebi) adamianebic.

klonirebaze muSaoba grZeldeba. aravin icis, klonirebis romeli saxe gaxdeba pop-
ularuli momavalSi, gascdeba Tu ara igi sacdeli laboratoriebs. erTi ram naTelia, 
klonireba, erTi mxriv sainteresoa da saWiro, meore mxriv, metad saxifaTo.

gakveTili 4.7

Tema: genetikuri teqnologiebi
gakveTilis saTauri: genmodificirebuli organizmebi
gakveTilis mizani: moswavle agrovebs informacias genmodificirebuli jiSebis 

warmoebis Sesaxeb, akeTebs prezentacias da ayalibebs sakuTar pozicias. 
Sesabamisoba erovnuli saswavlo gegmis standartTan: 
biol. XI. 6. moswavles SeuZlia Camoayalibos memkvidreobiTobis kanonebi da im-

sjelos cvalebadobis formebze
•	 msjelobs genuri inJineriis miRwevebis dadebiT da uaryofiT mxareebze.
•	 aRwers seleqciis klasikur (tradiciul) da Tanamedrove meTodebs, ayalibebs sa-

kuTar pozicias genmodificirebuli jiSebis warmoebis Sesaxeb.
kvl. XI. 1. moswavles SeuZlia gansazRvros kvlevis sagani da kvlevis etapebi
•	 gansazRvravs da ayalibebs kvlevis mizans
•	 gansazRvravs Sesabamisi informaciis moZiebis wyaroebs
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•	 gansazRvravs kvlevis pirobebs da Catarebis etapebs.
•	 gansazRvravs monacemebis aRricxvis formebs.
saWiro masala: saxelmZRvanelo, markerebi, formatebi.
gakveTilis msvleloba

1. Sesavali saubari, kiTxva - pasuxi (5 wT)
dayaviT klasi 4 -5 jgufad (jgufis wevrebis raodenoba gansazRvreT klasSi moswav-

leTa saerTo raodenobis mixedviT). 
gaacaniT moswavleebs gakveTilis Tema da mizani. sTxoveT daakvirdnen gakveTilis 

dasawyisSi mocemul ilustracias da  dausviT kiTxvebi: 
•	 Senma Tanatolebma Seityves genmodificirebuli organizmebis Sesaxeb da es orga-

nizmebi aseTi saxiT warmoidgines. gauCndaT mravali pasuxgaucemeli kiTxva, Sen ra 
kiTxvebi gaqvs am sakiTxis garSemo?

•	 Seni azriT, aris Tu ara gm sakvebi bunebrivze ukeTesi? (moswavleTa varaudi: vizua-
lurad SeiZleba ukeTesad gamoiyurebodes, magram usafrTxoebis TvalsazrisiT an 
gemos mixedviT ar iqneba ukeTesi);

•	 rogor fiqrobT, fermentebs, gadamzidvelebs, mwarmoeblebs da gamyidve-
lebs ratpm ainteresebT aseTi xili da bostneuli? (albaT imitom, rom gm 
aris gamZle aracelsayreli pirobebis mimarT, sarevela mcenareebis, daa-
vadebis gamomwvevi mikroorganizmebis mimarT, gm sakvebi advilad itans 
transportirebas da male ar fuWdeba, ufro kargad gamoiyureba da ufro 
Zvirad gayidian);

•	 rogor fiqrobT, aris Tu ara gm produqti sasargeblo adaminis janmrTelo-
bisTvis? (adamianis janmrTelobisaTvis SeiZleba saxifaTo iyos, jer amaze 
dazustebiT pasuxis gacema Zneli iqneba).

•	 moismneT moswavleTa naazrevi, varaudebi da daafiqsireT dafaze an formatze. 
2. proeqtze muSaoba, prezentaciis momzadeba  (20 wT)

sTxoveT jgufis wevrebs jer individualurad  waikiTxon teqsti; da gaecnon gm 
produqtebze mocemul mosazrebebs;  jgufSi daaxarisxon informacia Semdegi miTiTe-
bebis mixedviT:
•	 gamoyaviT problema; (gm organizmebi adamianis janmrTelobisTvis saSiSia! sanam ar 

Catardeba xangrZlivi epidemiologiuri dakvirvebebi adamianTa janmrTelobaze gmo-
is sakvebad gamoyenebis dros gavlenis Sesaswavlad, dabejiTebiT veravin ityvis, rom 
gm sakvebi usafrTxoa)

•	 proeqtis aqtualoba (msoflio moicva genmodificirebulma sakvebma, imata daavade-
bebma da xom ar aris sakvebidan gamomdinare);

•	 gaaanalizeT problema (gaaanalizeT  gmo-s dadebiTi da uaryofiTi mxareebi; ras 
fiqroben mwarmoeblebi? ra xifaTia mosalodneli? ra kavSiri aqvs gmo-s biznesTan? 
ratom ixarjeba didi Tanxebi da ra interesi amoZraveT korporaciebs? da a.S. );

•	 imsjeleT problemis  gadaWris gzebze;

•	 SeqmeniT  slogani, gm produqtebis sawinaaRmdego emblema da moamzadeT prezentacia;
3. prezentacia, gakveTilis Sejameba  (20 wT)

sTxoveT jgufebs warmoadginon TavianTi namuSevrebi. msjelobis saWiro mimarTule-
biT warmarTvisaTvis dausviT klass rubrika “davalebaSi” mocemuli SekiTxvebi, an 
sTxoveT prezentaciisas jgufis wevrebma dausvan erTmaneTs SekiTxvebi. 
1. ra saSiSroebas warmoadens gm organizmebi? adamianisTvis? (gm organizmebisaTvis 

amzadeben produqtebs, romelTa gamoyeneba sakvebad iwvevs sxvadasxva daavadebebs);
2. rogor fiqrobT, ramdenad srulyofilia gmo teqnologia? (gm organizmebi saSiSia 

biomravalferovnebisTvis. isini ufro medegni arian parazitebis mimarT, amitom Sei-
Zleba farTod gavrceldnen da daikavon ara marto sameurneo savargulebi, aramed 
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bunebrivi garemo da mravali saxeoba SeiZleba konkurenciis gazrdis gamo gadaS-
endes);

3. ratom eZlevaT aseTi gm kulturebis moyvanisa da gayidvis ufleba? (jer kidev bevr 
qveyanaSi ar arsebobs mkacri kontroli da SezRudvebi gm organizmebis gamoyvanis 
da kultivirebis Sesaxeb);

4. rogor fiqrobT, ratom amtkiceben bioteqnologiuri kompaniebi, rom gm sakvebi 
bunebrivi sakvebis tolfasia? (bioteqnologiuri kompaniebi, romlebic awarmoe-
ben gm0-s, uzarmazar Tanxebs xarjaven da cdiloben rac SeiZleba swrafad gaasaRon 
es produqtebi, radgan garegnulad TiTqmis iseTivea, rogorc bunebrivi sakvebi 
produqtebi. imis mtkiceba, rom gm sakvebi bunebrivis tolfasia, advilia, Tu amaze 
specialuri maregulirebeli samsaxurebi ar muSaoben);
moismineT maTi pasuxebi da daskvnebi, SeajameT gakveTili da mieciT moswavleebs 

davaleba, romelic mocemulia rubrikaSi “kvleva”.
moswavleTa Sefaseba SeiZleba kvleviTi proeqtisa da prezentaciis Sefasebis sqe-

mebis mixedviT (ixileT Sefasebis sqemebis nimuSebi).
rekomendacia: proeqti SesaZlebelia moswavleebma daamuSaon rogorc jgufebSi, 

aseve individualurad da wyvilebSi. internetidan damatebiTi informaciis moZiebisT-
vis gamoiyeneT Semdegi misamarTebi:

http://24saati.ge/index.php/category/society/science/2011-03-13/14843
http://www.slideshare.net/tamunakhaduri/gmo
http://www.hwngo.org.ge/research/50-genetikurad-modificirebuli-produqciis-higienuri-aspeqtebi.html
http://www.radiotavisupleba.ge/content/article/1552126.html
http://gogaggg.com/gggnews/?p=2314
http://yourlocation.wordpress.com

Seamowme Seni coldna
daasrule winadadeba:

1. genealogiur
2. tyupebis
3. citologiuri
4. molekuluri biologiis
5. sxvadasxva sistematikuri jgufis organizmebis Sejvarebas.

upasuxe kiTxvebs:
1. genuri Terapia gulisxmobs ujredebSi qsovilebSi, organoebSi axali genetikuri 

masalis Seyvanas, romelic aRmofxvris daavadebas, an Seasustebs mis gamovlenas.
2. dnm-is anabeWdebi gamoiyeneba pirovnebis identificirebistvis, naTesauri kavSiris 

dasadgenad, kriminalistikaSi, dnm-Si genetikosisaTvis saintereso nukleotiduri 
Tanmimdevrobis aRmosaCenad da sxva.

3. mcenareebis, cxovelebisa da mikroorganizmebis arsebuli jiSebisa da Stamebis gaum-
jobeseba an axali jiSebisa da Stamebis gamoyvana.

4. produqtiulobis gazrdis mizniT an soreuli hibridizaciis Sedegad miRebul hi-
bridebSi unayofobis daZlevis izniT.

5. saerTo mSobliuri individidan usweso gamravlebiT miRebul identuri individebis 
erTobliobas.
Semoxaze swori pasuxi:

1. g. 	 2. g.	 3. d. 	 4. b. 	 5. d. 	 6. g. 	 7. b. 	 8. a.	 9. g. 	 10. b. 	
muSaoba sqemaze:

a _ 2;    b _ 5;   g _ 3;  d _ 6;   e _ 1;   v _ 4.
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gakveTili 6.3

Tema: ekologia
gakveTilis saTauri: bioturi faqtorebi
gakveTilis mizani: moswavlem daaginos da imsjelos ekosistemis formirebisTvis ra 

mniSvneloba aqvs biotur faqtorebs. aRweros ekosistemaSi organizmebis Tanaarsebo-
bis Sesaxeb da imsjelos maT Soris gansxvavebaze.

Sesabamisoba erovnuli saswavlo gegmis standartTan: 
biol. XI. 9. moswavles SeuZlia daasabuTos ekologiuri faqtorebis mniSvneloba 

ekosistemebis formirebisaTvis da imsjelos garemosdacviT problemebze
•	 asaxelebs magaliTebs da aRwers ekosistemaSi organizmebis Tanaarsebobis formebs 

(mag.: simbiozi, Sejibri, parazitizmi) da msjelobs maT Soris gansxvavebaze.

kvl. XI.2. moswavles SeuZlia kvleviTi proceduris ganxorcieleba/monacemebis 
aRricxva.

awarmoebs dakvirvebas da an gazomvebs, iRebs sarwmuno monacemebs.
   saWiro masala: saxelmZRvanelo, mRieri, pinceti, wyali, pipeti, lupa, mikroskopi, 

dafa.
gakveTilis msvleloba

1. cdaze  dakvirveba (15 wT)
dayaviT klasi 6 jgufad (jgufis wevrebis raodenoba gansazRvreT klasSi moswavleTa 

saerTo raodenobis mixedviT. ). auxseniT moswavleebs praqtikuli samuSaos mizani da 
daurigeT saWiro masala.

rekomendacia: im SemTxvevaSi, Tu klasi mcirericxovania, dayaviT 3 jgufad da 
TiToeuls Tanacxovrebis or-ori forma mieciT dasamuSaveblad. 

sTxoveT jgufis wevrebs waikiTxon rubrika  “kvleva”, moamzadon preparati, dakvird-
nen jer lupiT, Semdeg ki mikroskopiT.  dakvirvebis Sedegebi (naxatiT an werilobiT), 
warudginon klass – aRweron organizmebi romlisganac Sedgeba mRieri. amasTan auxse-
niT, rom kiTxvebze pasuxebs, romelic rubrikaSia mocemuli, masalis ganxilvis Semdeg 
gascemen.
2. varaudebis gamoTqma, mini – leqcia  (5 wT)

moismineT jgufis zepiri prezentaciebi da dausviT kiTxvebi:
•	 maSasadame romeli organizmebisagan Sedgeba mRieri?

•	Tqveni azriT, ra sargebloba moaqvs wyalmcenares sokosTvis? 

•	 gaixseneT, ra ewodeba organizmTa aseT Tanacxovrebas?
gaixseneT, ra saxis urTierTobebi arsebobs organizmebs Soris saxeobis SigniT? sx-

vadasxva saxeobis organizmebs Soris?
moswavleTa varaudebi, pasuxebi dafiqsireT dafaze an formatze. 
esaubreT  maT, rom yvela organizmi ganicdis cocxali organizmebis zemoqmedebas. 

organizmebis urTierTgavlenas biotur faqtorebs uwodeben. es kavSirebi aRmocende-
ba energiisa da im nivTierebebis nakadis safuZvelze, romelic uacilebelia sascocx-
lo procesebisTvis. es urTierTgavlena mravalferovania. ganarCeven Sidasaxeobriv 
da saxeobaTSoris urTierTqmedebas. Sidasaxeobriv urTierTqmedebas miekuTvneba faq-
torebi, romlebic vlindeba populaciur doneze: qcevis Taviseburebebi, mosaxleobis 
simWidrove, asakobrivi da sqesobrivi Semadgenloba da a.S. Sidasaxeobrivi konkurencia 
(sakvebisTvis, partniorisTvis da sxv.) izrdeba populaciis ricxobriobis da spezial-
izaciis zrdasTan erTad. irTveba meqanizmebi (sakvebis nakleboba, mtrebis, parazitebis 
raodenobis zrda), romelTa zemoqmedebiT regulirdeba populaciis ricxobrioba 
garkveul doneze.

saxeobaTa Sorisi urTierTobebi SesaZloa iyos ganurCeveli, saziano an sasargeblo 
partniorebisTvis. modiT exla ganvixiloT saxeobaTSorisi urTierTobis formebi.
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3. teqstze muSaoba, zepiri prezentacia (15 wT)
jgufebs gaunawileT teqsti (Ijgufi  –neitralizmi, konkurencia;  II – mtacebloba; 

III –simbiozi; IV – komensalizmi; V – mdgmuroba; VI – parazitizmi) da sTxoveT waikiTxon 
teqsti; Seavson mocemuli cxrili.

daxazeT dafaze cxrili. Tanmimdevrulad gamoiyvaneT jgufis prezentatorebi. 
sTxoveT axsnan urTierTobis forma da  damuSavebuli informaciis safuZvelze Seavson 
cxrili. danarCeni moswavleebi akeTeben Canawerebs rveulSi. 

savaraudod cxrili ase Seivseba

saxeobaTSorisi
urTierTobis 
forma

urTierTobis konkre-
tuli tipi

mokle aRwera magaliTebi

neitralizmi -- organizmebia arseboben 
erTmaneTisgan damoukide-
blad; maTi ekologiuri 
moTxovnilebebi gansxvavdeba

hidroiduli polipebi—
moluskebis niJarebi;  tyeSi 
mobalaxe Sveli; – xeebis 
binadari ciyvi; 

konkurencia -- sxvadsxva saxeobis indi-
videbs Soris; mZafria;  maTi 
ekologiuri moTxovnilebebi 
saerToa (sakvebi, sacxovre-
beli teritoria); susti 
konkurenti iRupeba an Zlieri 
gandevnis

velze mcxovrebi 
mRrRnelebis sxvadsxva 
saxeoba

mtacebloba -- erTi saxeobis organizmi iW-
ers, klavs da sakvebad iyenebs 
meore saxeobis organizms; 
bunebis sanitrebi arian; 
ekosistemis saxeobaTa Soris 
balansis SenarCunebaSi monaw-
ileoben

ameba iWers sxva erTujred-
inebs; hidra msusxavi Zafe-
biT msxvelplis paralize-
bas axdens;
mtaceblebia: bu, kata, 
lomi, vefxvi, arwivi, mimino, 
zogierTi mweri

kanibalizmi mtaceblebi ikvebebian saku-
Tari saxeobis individebiT 
sakvebis da saarsebo sivrcis 
SezRudvebis pirobebSi

simbiozi mutualizmi sxvadsxva jgufis or-
ganizmebis sasargeblo 
Tanacxovreba;

mRierebi; parkosani mcena-
reebi – koJris baqteriebi; 
martorqa – frinveli;

komensalizmi erTi organizmi sargeblobs 
meoris narCeni sakvebiT an 
teritoriis nawiliT, magram 
mas ar azaralebs

Tevzi locmani—zvigeni;
TeTri mela—CrdiloeTis 
daTvi

mdgmuroba erTi saxeobis sxeuli an “bina” 
meorisTvis TavSesafaria

Tevzi jambazi – meduza 
aqtinia;
kibo gandegili binadrobs 
moluskebis cariel nijar-
ebSi

parazitizmi -- erTi saxeoba iyenebs meores, 
rogorc saarsebo garemosa da 
kvebis wyaros da zians ayenebs 
mas.

virusebi; brtyeli Wie-
bi, wurbelebi, tkipebi 
cxovelebisa da adamianis 
parazitebia; guguli kver-
cxs Tavisze patara frinve-
lis budeSi debs.

4. gakveTilis Sejameba (10 wT)
 sTxoveT jgufebs daubrundnen dakvirvebis Sedegebs Seajeron Seswavlil masalas.  

msjelobis saWiro mimarTulebiT warmarTvisaTvis dausviT kiTxvebi:
•	ra sargebloba moaqvs wyalmcenares sokosTvis? (soko wyalmcenares awvdis wyals da 

masSi gaxsnil mineralur marilebs; mis mwvane ujredebSi warmoiqmneba organuli niv-
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Tierebebi, riTac soko sazrdoobs. soko mRierisTvis fesvis funqcias asrulebs, wy-
almcenaris ujredebi – mwvane foTlebis rols);

•	ra saxis simbiozi aris sokosa da wyalmcenares Soris? (simbiozi – mutualizmi);

•	ratom miiCneven mtaceblebs bunebis sanitrad? (anadgureben avadmyof, dasustebul 
organizmebs);

•	 adaminis organizmSi mcxovrebi nawlavis Cxiris baqteriebi: 
	 1) Trgunaven paTologiuri mikroorganizmebis gavrcelebas; 
	 2) asinTezeben adamianis organizmisTvis saWiro zogierT vitamins. urTierT-

damokidebulebis romel formas aqvs adgili: a) adamiansa da nawlavis Cxiris 
baqteriebs Soris? b) adamiansa da paTologiur mikroorganizmebs Soris? g) nawlavis 
Cxiris baqteriebsa da paTologiur mikroorganizmebs Soris?  (a)simbiozi; b)paraz-
itizmi; g)konkurencia;)

•	 SeuZlia Tu ara parazits maspinZlis gareSe arseboba? (ar SeuZlia, radgan sakvebs 
iRebs maspinZlis organizmidan);

•	ratom miekuTvneba mdgmuroba simbiozuri da ara parazituli urTierTobis formas? 
(mdgmuroba aris calmxriv sasargeblo urTierToba);
moswavleebTan erTad SeajameT gakveTili da gaakeTeT daskvnebi.
saSinao davaleba:  mieciT moswavleebs gakveTilis bolos mocemuli davaleba. 
swori pasuxebi

1. ara, radgan mtaceblebi ufro iolad mosapovebel msxverpls - xnier, avadmyof da 
sust individs irCeven, riTic xels uwyoben populaciis gajansaRebas;

2. konkurentuli urTierTobebi yalibdeba individebs Soris saarsebo garemos erTo-
blivi gamoyenebisas. igi miT ufro mZafria, rac ufro msgavsia konkurentebis in-
teresebi;

3. mutualizmi;
4. simbiozi;
5. sakvebisTvis;
6. konkurencia midis sinaTlisaTvis, sivrcisTvis, wylisTvis;
7. simbiozi (mutualizmi);
8. amiT Tavadac ganadgurdeba, radgan misi sicocxle maspinZlis sicocxlezea 

damokidebuli.
moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT:  mohyavs magaliTebi; 

aRwers Tanaarsebobis formebs; akeTebs Sedarebas da msjelobs maT Soris gansxvaveba-
ze;  argumentirebulad ayalibebs mosazrebebs;

gakveTili 6.7

Tema: ekologia
gakveTilis saTauri: adamiani da garemo
gakveTilis mizani: moswavle agrovebs informacias lokalur ekosistemaze anTro-

pogenuli faqtorebis zemoqmedebis Sesaxeb. gamoTqvams mosazrebas problemis Tavidan 
acilebis gzebis Sesaxeb. 
Sesabamisoba erovnuli saswavlo gegmis standartTan: 
biol. XI. 9. moswavles SeuZlia daasabuTos ekologiuri faqtorebis mniSvneloba 
ekosistemebis formirebisaTvis da imsjelos garemosdacviT problemebze

•	 agrovebs informacias lokalur ekosistemaze anTropogenuli faqtorebis 
zemoqmedebis Sesaxeb, masalas warmoadgens referatis, fotomasalis an Canax-
atebis saxiT.  gamoTqvams mosazrebas am problemis Tavidan acilebis gzebis 
Sesaxeb.

•	 aanalizebs garemos dabinZurebis Sedegad warmoqmnil riskebs, asaxelebs mag-
aliTebs.
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biol. XI. 8. moswavles SeuZlia daaxasiaTos ekosistemaSi mimdinare nivTierebaTa 
mimoqceva da energiis cvlis procesebi. 

•	 moiZiebs informacias lokalur garemoSi arsebuli damabinZurebeli nivTiere-
bebis Sesaxeb da sqematurad gamosaxavs ekosistemaSi am nivTierebebis mimoqce-
vas da dagrovebas.

   saWiro masala: saxelmZRvanelo, rveuli, kalami, formati, markeri.
gakveTilis msvleloba

1.	 Sesavali saubari  (5 wT)
dayaviT moswavleebi jgufebad (jgufebis raodenoba gansazRvreT moswavleTa raode-
nobidan gamomdinare); dawereT dafaze sityvebi: adamiani, nakrZali, qarxana, narCenebi, 
erovnuli parki, avtomobili, gamonabolqvi, atmosfero, ekosistema, biogajansaReba, 
dabinZureba, ozoni, globaluri daTboba, adamini da garemo, daculi teritoria, 
aRkveTilebi. mieciT moswavleebs miTiTeba moifiqron da moZebnon kavSiri am sityvebs 
Soris. maTi naazrevi daafiqsireT dafaze; 

2.	 teqstze muSaoba, mosazrebebis Sejereba  ( 20wT)
jgufebs sTxoveT saxelmZRvaneloSi individualurad waikiTxon teqsti, Semdeg ki 
erTmaneTSi Seajeron mosazrebebi;
gakveTilis miznidan gamomdinare jgufebs dausviT SekiTxva: romel globalur prob-
lemas Seexeba Cveni gakveTili? 
moismineT mowavleTa pasuxebi. jgufebs mieciT davaleba imuSaon Temaze “adamini da 
garemo”, qvemoT mocemuli instruqciis mixedviT (instruqcia winaswar dawereT for-
matze) da auxseniT maT, rom saprezentacio naSromi unda warmoadginon werilobiT 
(formatze):
gamokveTeT problema
aRwereT: Tqveni sityvebiT aRwereT problema; rogoria adamianis zemoqmedeba gare-
moze? ra aris cnobili haeris, wylisa da niadagis dabinZurebis Sesaxeb? ra iciT ozo-
nis Sris gaTxelebisa  da  globaluri daTbobis Sesaxeb?
SeadareT:  imsjeleT haeris, wylisa da niadagis dabinZurebis mizezebsa da Sedege-
bze, SeadareT erTmaneTs; isaubreT maT msgavsebasa da gansxvavebaze; daadgineT  dabi-
nZurebis gamomwvevi faqtorebi;    
gaaanalizeT: dawereT mokled, Tu rogor moqmedebs dabinZureba bunebaze. ra safrTxes 
uqmnis (haeris, wlis, niadagis) dabinZureba adaminis janmrTelobas, garemos, planetas? 
gamoiyeneT: isaubreT  haeris, wlis, niadagis Sedgenilobaze, mniSvnelobaze (SegiZli-
aT gamoiyenoT fizikis, qimiis, geografiis an sxva saganSi miRebuli codna); 
daicaviT: ra gzebi arsebobs problemis gadasaWrelad? rogor aviciloT Tavidan glo-
baluri daTboba? rogor SevaCeroT ozonis molekulebis daSla? dasaxeT RonisZiebebi 
garemos dabinZurebisagan dasacavad. 

3.	 prezentacia, gakveTilis Sejameba (20wT)
jgufebi akeTeben prezentaciebs. msjelobis saWiro mimarTulebiT warmarTvisaT-
vis sTxoveT prezentaciisas jgufis wevrebma  dausvan erTmaneTs SekiTxvebi.      

rekomendacia:  msjeloba SegiZliaT Tqveni Sexedulebisamebr warmarToT (mag.: moi-
yvaneT Tqveni argumenti, ratom fiqrobT ase? Dda a.S.); gakveTilzeSegiZliaT gamoiy-
enoT rogorc jgufuri, aseve individualuri an wyviluri muSaobis forma.
saSinao davaleba:  mieciT moswavleebs gakveTilis bolos mocemuli davaleba. 
swori pasuxebi
kiTxvebi: 
1. qvanaxSiris, navTobis, benzinisa da sxv. gamoyeneba. gamonabolqvi Seicavs Wvartlis 
myar nawilakebsa da airebs _ naxSirorJangs, naxSirJangs, azotisa da gogirdis oq-
sidebs da gogirdwyalbads;
2. iwvevs iseT daavadebebs, rogoricaa sasunTqi gzebis simsivne, alergiuli daavade-
bebi (bronquli asTma, WinWris cieba sxv.).
3. energiis alternatiuli wyaroebis gamoyeneba
4. Warbi azoti grovdeba mcenareebSi. maTi gamoyeneba safrTxes uqmnis janmrTelobas;
5.xorblis foTlebi_Zroxa_adamiani; xorblis TavTavi_puri_adamiani da a.S.;
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moswavleTa Sefaseba SeiZleba kvleviTi proeqtisa da prezentaciis Sefasebis sqe-
mebis mixedviT (ixileT Sefasebis sqemebis nimuSebi).

gakveTili 6.8
Tema: ekologia
gakveTilis saTauri: adamiani da mikroorganizmebi
kiTxvebi:
1. jansaRi sakvebi, sufTa wyali, ekologiurad sufTa garemo is komponentebia, 

romelTa gareSec adamianis janmrTeloba seriozuli safrTxis winaSe dgeba
2. nivTierebebi, romlebic anadgurebs baqteriebs;
3. baqteriuli daavadebebis winaaRmdeg;
4. antibiotikebi ar moqmedeben virusebze;
5. baqteriofagi baqteriis ujredSi uSvebs sakuTar dnm-s, ris Semdegac baqteris iw-

yebs baqteriofagis dnm-s sinTezs. xdeba baqteriofagebis gamravleba. baqteriis ujre-
di kvdeba;

6. organizmis damcvelobiTi reaqcia;
7.leikocitebi;
8. izrdeba daavadebebis albaToba;
9. fizikuri varjiSiT, sufTa haerze seirnobiT, kargi kvebiT, vaqcinaciiT da a. S.
10. xelovnuri aqtiuri.
davaleba
1. mikroorganizmebs iyeneben soflis meurneobaSi (Rvinis. yvelis, mawvnis warmoeba), 

puris asafueblad, antibiotikebis misaRebad, vaqcinebis dasamzadebled, wylis biolo-
giuri gasufTavebisTvis, genur inJineriasa da bioteqnologiaSi .

2. vaqcina Seicavs mkvdar an dasustebul mikrobebs. misi organizmSi SeyvaniT xdeba 
xelovnuri aqtiuri imunitetis gamomuSaveba.

3. temperaturis zrdisas virusebis raodenoba mcirdeba;
5.acra_mkvdari an dasustebuli mokrobebis Seyvana organizmSi_antisxeulebis 

gamomuSaveba_a xelovnuri aqtiuri imunitetis Camoyalibeba.

gakveTili 6.9 (I saaTi)

Tema: ekologia
gakveTilis saTauri: Sidsi, tuberkulozi da maTi prevencia
gakveTilis mizani: moswavle msjelobs virusebisa da  mikroorganizmebis mier 

gamowveul daavadebebze, am daavadebis gamomwvev mizezebsa da gavrcelebis gzebze.
Sesabamisoba erovnuli saswavlo gegmis standartTan: 
kvl. XI. 10. moswavles SeuZlia imsjelos admianis yofisaTivs mikroorganizmebis 
sasargeblo da saziano Tvisebebis mniSvnelobaze

•	 axdens baqteriebis, sokoebis, virusebisa da sxva mikroorganizmebis klasifici-
rebas. asaxelebs maT mer gamowveul zogierT daavadebas da msjelobs am daa-
vadebebis gavrcelebis gzebze.

•	 moipovebs informacias adamianis imunodeficitis virusiT (aiv) dainficirebul 
pirebSi sxvadasxva daavadebis mimdinareobis Sesaxeb;

•	 adgens kiTxvars da atarebs socialur kvlevas Sidsis da misi gavrcelebis Ses-
axeb.

   saWiro masala: saxelmZRvanelo, dafa, flip-Carti, markerebi.

gakveTilis msvleloba

1.	 Sesavali saubari, teqstis kiTxva (15 wT)
gaacaniT moswavleebs gakveTilis Tema da mizani. sTxoveT moswavleebs (individualu-
rad) yuradRebiT waikiTxon saxelmZRvaneloSi mocemuli teqsti da xazi gausvan mniS-
vnelovan sakiTxebs. 
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2.	 wakiTxulis gaazreba, roluri TamaSi (20wT)
teqstze muSaobis dasrulebis Semdeg klasidan 
1. airCieT sami moxalise daTxoveT ise ise gadaadgildnen oTaxSi da ise moiqcnen, ro-
gorc aiv inficirebuli adamiani moiqceoda. 
jgufi akvirdeba maT qcevas.
3 wuTis Semdeg sTxoveT sam axal moxalises, gamovidnen da ise gadaadgildnen oTaxSi 
da ise moiqcnen, rogorc SidsiT daavadebuli adamiani moiqceoda.
2. ramdenime wuTis Semdeg hkiTxeT klass (damkvirveblebs), ras xedavdnen,
fiqrobdnen da grZnobdnen, roca Tvalyurs adevnebdnen am rolur
TamaSs.
3. Semdeg hkiTxeT moxaliseebs, ras grZnobdnen TamaSis dros da misi
damTavrebis Semdeg.
moismineT moswavleTa naazrevi
5. gayaviT klasi sam qvejgufad. TiToeul qvejgufs mieciT davaleba:
I. qvejgufi 1: daasaxeleT minimum sami ganmasxvavebeli niSani im procesebs Soris, rom-
lebic mimdinareobs aiv inficirebulisa da SidsiT daavadebulis orgnizmSi.
II. qvejgufi 2: daasaxeleT minimum sami garegnuli ganmasxvavebeli niSani aiv inficire-
bulsa da SidsiT daavadebuls Soris.
III. qvejgufi 3: daasaxeleT gansxvavebebi aiv inficirebuli da SidsiT daavadebuli ada-
mianebis cxovrebis wess Soris.
6.  Semdeg SesTavazeT qvejgufebis wevrebs, TavianTi muSaobis Sedegebi daafiqsiron 
flip-Cartze da warudginon klass. SeajameT maT naazrevi da miawodeT damatebiTi 
informacia.
7. sTxoveT TiToeul qvejgufs, Camoweron minimum 3-5 mizezi, ratom aris mniS-
vnelovani aiv-sa da Sidss Soris gansxvavebis codna. 

3.	 gakveTilis Sejameba (10wT)

mas Semdeg, rac monawileebi warmoadgenen TavianT namuSevrebs, SeajameT Sedegebi da 
daamateT Tqveni argumentebi. 
saSinao davaleba: mieciT moswavleebs gakveTilis bolos mocemuli davaleba. 
swori pasuxebi
kiTxvebi: 
1. Sidsi  aiv-infeqciis terminalur (saboloo) stadias warmoadgens. inficirebul pirs  
advilad uCndeba  sxvadasxva  infeqciuri  an   simsivnuri  daavadebebi, romelic, ro-
gorc wesi, sikvdiliT mTavrdeba. 
2. aiv virusi;
3. unda vicodeT aiv infeqciis gadacemis gzebi;
4. aiv infeqciis stadiaze inficirebuli adamiani Cveulebrivad gamoiyureba da Tavsac 
kargad grZnobs, magram SeuZlia, gadasdos infeqcia sxvebs. Sidsi klinikurad gamov-
lindeba imunuri sistemis Rrma dazianebis Semdeg da axasiaTebs temperaturis umizezo 
momateba 1 Tveze meti xnis manZilze, limfuri kvanZebis gadideba, Zlieri saerTo 
sisuste, muqi wiTeli feris laqebi  kansa da lorwovan garsebze, gaxangrZlivebuli 
pnevmonia (filtvebis anTeba), romelic ar eqvemdebareba Cveulebriv mkurnalobas,  Zl-
ieri oflianoba, gansakuTrebiT RamiT, TeTri feris nadebi piris Rrus lorwovanze, pa-
Tologiuri movlenebi centraluri nervuli sistemis mxriv da sxv.
5. aiv dainficirebuli adamiani ganagrZobs cxovrebas cveulebrivi wesiT, SidsiT daa-
vadebuls aqvs jamnrTelobis seriozuli problemebi.
6. 2001 wels;
7. 31-40w.
9. samxreT da aRmosavleT afrikis qveynebSi;
11. air-wveTovani gza, kuW-nawlavis gza;
12.CineTi, indoeTi, afrikis qveynebi;
13. srulfasovani kveba, organizmis imunitetis gaZliereba
14. qolera, dizenteria, botulizmi, meningiti, Savi Wiri, angina da a.S.
15. antibiotikebiT da baqteriofagebis gamoyenebiT.
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davaleba	
1. adamiani-saboloo maspinZelia. aq mwifdeba soliteris kvercxebi. garemodan isini 
xvdeba xaris organizmSi. daavadebuli xorcis gamoyenebis Sedegad ki-adamianSi. xari 
warmoadgens Sualedur maspinZels.
2. rqosani pirutyvi-saboloo maspinZeli, lokokina-Sualedi maspinZeli.
3. sanitarul- higienuri pirobebis dacviT. 
moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT: akvirdeba ilustra-
cias da aRwers process; erTveba diskusiaSi; pasuxobs dasmul SekiTxvebs; ayalibebs 
sakuTar mosazrebas sakiTxTan dakavSirebiT; msjelobs argunmtirebulad; 

gakveTili 6.9 (II saaTi)

Tema: ekologia
gakveTilis saTauri: Sidsi, tuberkulozi da maTi prevencia
gakveTilis mizani: moswavle msjelobs virusebisa da  mikroorganizmebis mier 

gamowveul daavadebebze, am daavadebis gamomwvev mizezebsa da gavrcelebis gzebze.
   saWiro masala: saxelmZRvanelo, dafa, flip-Carti, markerebi, patara kolofi, fe-
radi baraTebi debulebebiT, makrateli.
gakveTilis msvleloba

1.	 Sesavali saubari, varaudebis gamoTqma (15 wT)
SeamowmeT davaleba da gamoikiTxeT wina gakveTilze ganvlili masala.
sTxoveT moswavleebs, dafiqrdnen da CamoTvalon (rac ki gaugiaT) aiv-is gadacemisa da 
Tavdacvis gzebze. 
maTi naazrevi TanmimdevrobiT  (jer gadacemis. Semdeg Tavdacvis) daafiqsireT dafaze 
an flipCartze ise, rom erT mxares daweroT swori pasuxebi, meore mxares _ mcdari. 
Semdeg ki hkiTxeT klass: 

•	 “rogor fiqrobT, ratom davwere Tqvens mier dasaxelebuli gzebi sxvadasxva 
mxares, ra gansxvavebaa maT Soris”;

moismineT moswavleTa naazrevis, TiToeul pasuxTan dakavSirebiT, SeitaneT koreq-
tivebi an daamateT informacia.

2.	 savarjiSo: “miTebi da realoba aiv/Sidsis Sesaxeb” (30 wT)

rekomendacia:  saresurso masalis mixedviT winaswar moamzadeT baraTebi debule-
bebiT da moaTavseT kolofSi; gaamzadeT didi zomis warwerebi “miTebi aiv/Sidsze”, 
“realoba aiv/Sidsze”, “aivis gadacemis gzebi”, “rogor ar gadaecema aivi”.
1. gaakariT dafaze baraTebi “miTebi aiv/Sidsze”, “realoba
aiv/Sidsze”.
2. sTxoveT moswavleebs, rom yvelam amoiRos kolofidan TiTo baraTi
debulebiT
3. moswavleebi rig-rigobiT kiTxuloben baraTebze daweril
debulebebs da Tavisi Sexedulebisamebr akraven dafaze Sesatyvisi
saTauris qveS
4. roca yvela baraTi gaikvreba dafaze, sTxoveT moswavleebs,
gamoTqvan sakuTari SeniSvnebi
5. moswavleebi adgils ucvlian baraTebs an amtkiceben, rom baraTi
sworad aris ganTavsebuli.
6. bolos swori pasuxebi gaacaniT moswavleebs
7. Semdeg dafaze an kedelze gaakariT baraTebi “aivis gadacemis gzebi”,
“rogor ar gadaecema aivi”.
8. sTxoveT moswavleebs, dafaze gakruli baraTebi gadaanawilon
axali saTaurebis qveS.
9. moswavleebTan erTad SeajameT savarjiSo, kidev erTxel CamoTvaleT axali infor-
macia rac aiv/SidsTan dakavSirebiT gaiges.
maswavleblisTvis:  qvemoT mocemulia debulebebi savarjiSosaTvis. SearCieT is deb-
ulebebi, romlebic yvelaze Sesaferisad migaCniaT Tqveni klasisTvis. daamateT is deb-
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ulebebi, romlebic Seesabameba Tqvens moswavleebs Soris gavrcelebul Sexedulebebs.

1. aivi SeiZleba gadagedos, Tu aiviT inficirebuli adamianis gverdiT zixar.

2. aiv infeqcia warmoadgens sasjels meZavebisTvis, narkotikebis momxmareblebisa da 
homoseqsualebisaTvis.

3. bavSvi SeiZleba aiviT dainficirdes muclad yofnis dros, Tu deda aiv inficirebu-
lia

4. Tu aiv dadebiT orsul qals utardeba specialuri antiretrovirusuli mkurnaloba, 
dedidan Svilze aivis gadacemis riski mcirdeba

5. mwerebi _ koRoebi, rwyilebi da baRlinjoebi arian adamianebs Soris aivis gama-
vrceleblebi.

6. Tu koRom ukbina jer aiviT inficirebul adamians da Semdeg janmrTels, es ukanaskne-
li aiviT dainficirdeba;

7. aivi gadaecema sqesobrivi gziT;

8. aiviT dainficireba SeiZleba moxdes telefonis yurmilidan, Tu am telefoniT  
isargebla aiv inficirebulma adamianma;

9. aiv dadebiTi adamianis ceminebis da xvelebis Sedegad mis gverdiT myofi SeiZleba 
dainficirdes;

10. aiviT dainficireba SeiZleba moxdes saerTo tualetiT sargeblobisas;

11. aiviT dainficireba SeiZleba moxdes, Tu aiv inficirebul adamians loyaze akoceb;

12. aiviT dainficireba SeiZleba moxdes, Tu gamoiyeneb WurWels, romliTac Wama/dalia 
aiv inficirebulma adamianma;

13. aiviT dainficireba SeiZleba aiv inficirebulTan oraluri seqsis Sedegad;

14. aiv/Sidsi XXI saukunis Savi Wiria;

15. adamians, romelsac mravali sqesobrivi partniori hyavs, aiviT dainficirebis meti 
riski aqvs;

16. aiviT dainficireba SeiZleba aiv inficirebulis mier momzadebuli sakvebiT;

17. aiviT dainficireba SeiZleba sacurao auzSi an saerTo saSxapeSi;

18. aiviT dainficireba SeiZleba loginidan Tu manamde am loginSi aiv inficirebuli iwva;

19. aiviT dainficireba SeiZleba aiv inficirebulTan CaxutebiT;

20. aiv inficirebulis da-Zmebi SeiZleba dainficirdnen masTan erTad cxovrebis Sedegad

21. bavSvi SeiZleba dainficirdes aiv dadebiTi dedisgan ZuZuTi kvebis Sedegad;

22. aiviT dainficireba SesaZlebelia daSavebulisTvis sisxldenis SeCerebisas damcavi 
saSualebebis gareSe;

23. aiviT dainficireba SesaZlebelia sisxlis gadasxmis Sedegad;

24. aiviT dainficireba SesaZlebelia saziaro nemsis, Spricis an xsnaris gamoyenebiT 
narkotikis miRebisas;

25. eqimebi da meddebi SeiZleba dainficirdenen aiv inficirebulisTvis daxmarebis aR-
moCenisas, Tu ar daicaven usafrTxoebis wesebs

26. aiviT dainficireba SeiZleba xelis CamorTmevis Sedegad

27. aiviT dainficireba ar moxdeba sqesobrivi kontaqtis Sedegad aiv dadebiT adamian-
Tan, romelic janmrTelad gamoiyureba

28. erTjeradi uaryofiTi pasuxi aiv-testirebaze niSnavs, rom adamiani ar aris infici-
rebuli

29. adamianis organizmSi aivis antisxeulebis aRmoCena SersaZlebelia inficirebisTanave.

30. testireba aivze unda Catardes SesaZlo inficirebidan 3 Tvis Semdeg

31. aiviT mxolod Raribi da gaunaTlebeli adamianebis inficirdebian

32. aiv inficirebulTa izolacia Seamcirebs infeqciis gavrcelebas
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33. yvela msurvels SeuZlia Caitaros testireba aiv-ze ufasod, anonimurad da konfi-
dencialurad 

34. antiretrovirusuli preparatebiT mkurnaloba axangrZlivebs aiv inficirebulTa 
sicocxles da aumjobesebs maTi cxovrebis xarisxs.

gasaRebi savarjiSosaTvis:

1. miTi 8. miTi 15.realoba 22.realoba 29. miTi
2. miTi 9. miTi 16. miTi 23.realoba 30.realoba
3. realoba 10. miTi 17. miTi 24.realoba 31. miTi
4. realoba 11. miTi 18.miTi 25.realoba 32. miTi
5. miTi 12. miTi 19. miTi 26. miTi 33.realoba
6. miTi 13.realoba 20. miTi 27. miTi 34.realoba

7.realoba 14. miTi 21.realoba 28. miTi
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10. pasuxebi kiTxvebze

Tavi I – memkvidreobiTobis molekuluri safuZvlebi

gakveTili 1.1

Tema: memkvidreobiTobis molekuluri safuZvlebi
gakveTilis saTauri: cilebi da organizmis niSan-Tvisebebi
kiTxvebi:

1. mSobliuri formebi: Savi grZelyurebiani da yavisferi mokleyurebiani, STamomav-
loba yavisferi grZelyurebiani.

2. STamomavalma erTi mSoblisgan miiRo grZeli yurebi da meore mSoblisgan _ bewvis 
yavisferi.

3. individi arcerTi mSoblis zusti asli ar aris, orive mSoblisgan gansxvavebulia.
4. polipeptidur jaWvSi glutamisi mJavis Secvlam valiniT gamoiwvia hemoglobinis 

molekulis konfiguraciis Secvla, xolo am ukanasknelma ganapiroba eriTrocitis 
formis Secvla. cilis sivrcul struqturasa da Tvisebebs gansazRvravs cilis pirve-
ladi struqturis aminomaJavuri Sedgeniloba, rom erTi aminomJavis Secvlamac ki 
SeiZleba Zalian mniSvnelovani cvlilebeba gamoiwvios niSan-Tvisebebis formirebaSi.
davaleba:

1. memkvidreoba aris yvela cocxalis damaxasiaTebeli unari, SeinarCunos mSoblebi-
sgan mirebuli niSan-Tvisebebi da gadasces igi STamomavlobas. cvalebadoba aris 
yvela cocxals zogadi unari SeiZinos gansxvavebuli niSan-Tvisebebi amave saxeobis 
sxva individTan SedarebiT.

2. genSi Cawerilia informacia cilis pirveladi struqturis Sesaxeb, xolo cila gana-
pirobebs niSnis formirebas;

3. cila mravalnair funqciebs asrulebs da bevri niSan-Tvisebis gamovlena am cilis 
warmoqmnasTan aris dakavSirebuli, garda amisa, yvela bioqimiuri procesi cila-
fermentebis monawileobiT mimdinareobs.

4. a) T-T-C-T-G-G-G-G-G-A- T-A-A-A-A;
b) komplementarobis principiT;
g) 15X0.34nm = 4.1nm;

5. G=C=75, A=T=25
6. 4000 fuZe

gakveTili 1.4

Tema: memkvidreobiTobis molekuluri safuZvlebi
gakveTilis saTauri: genetikuri kodi
kiTxvebi:

2. 3 tripleti da 3 aminmJavaa, radgan TiTo tripleti TiTo aminomJavas Seesabameba;
3. cilis sinTezi xdeba ribosomebSi;
4. informacia cilis pirveladi stuqturis Sesaxeb informacia moTavsebulia qromo-

somebSi, romelic birTvSia;
5. dnm-is didi zlomis molekula ver gava birTvis garsSi, Tanac erTi dnm-is moleku-

laSi uamravi genia da ujredisaTvis momgebiani ar iqneba mTeli dnm-is molekulis 
gaormageba erTi konkretuli romelime cilis sinTezisaTvis.

7. dnm-is replikaciis msgavsad i-rnm-is sinTezi komplementarobis principiT xdeba 
dnm-is erT-erTi jaWvis mixedviT;

8. transkripcias miakuTvneben matriculi sinTezis tipis reaqciebs, radgan matricis 
rols asrulebs genis erT-erTi jaWvi.
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davaleba:
a) i-rnm-is nukleotiduri Semadgenlobaa: UGGUAUCAGGUGCCU.
b) 5 tripleti;
g) CCTAAGCTTGGCAATG
d) UGGUAUCAGGUGCCU

4. a) UUA – leicini, AGA—arginini, AAA –lizini, ACA – treonini, AUG –meTionini, AUC 
--izoleicini , AUU –izoleicini, GUA—valini, CUA—leicini; 
b) tripledSi mesame nukleotidis Secvla ar iwvevs yovelTvis dasakodirebeli ami-
nomJavas Secvlas, gamonaklisia AUG, romelic meTionins akodirebs; 
g) tripledSi meore nukleotidis Secvla iwvevs yovelTvis dasakodirebeli ami-
nomJavas Secvlas, zogierTi gamonaklisis garda, igive efeqti aqvs pirveli nukleo-
tidis Secvlasac; 
d) uzrunvelyofs memkvidreobiTi masalis mdgradobasa da niSan-Tvisebebis myarad 
SenarCunebas; 
e) stop – kodonebia: UAA, UAG, UGA; 
v) start – kodonia: AUG;
z) mxolod erT aminomJavas akodirebs tripleti -- UGG

5. genetikur kods axasiaTebs: tripleturi buneba, specifiuroba, universaloba da 
gadagvarebuloba anu simaxinje.

6. tripletSi momxdari yoveli cvlileba ar iwvevs memkvidreobiTi masalis Secvlas, es 
ki Sesabamisad niSan-Tvisebis myarad SenarCunebas ganapirobebs.

7. CamoTvlil tripletebs Seesabameba Semdegi aminomJavebi a) lizini; b) alanini; g) 
serini;

8. CamoTvlil aminomJavebs Seesabameba Semdegi tripletebi:
UAU– AUG– GUU-- AGA

gakveTili 1.5

Tema: memkvidreobiTobis molekuluri safuZvlebi
gakveTilis saTauri: cilis biosinTezi
kiTxvebi:

1. nebismieri aminomJava nebismieri t-rnm-s ar daikavSirebs;
2. savaraudo pasuxi –minimum 61 saxis t-rnm unda arsebobdes, radgan 61 saxis kodoni 

gansazRvravs 20 saxis aminomJavas;
3. UUA -- aseTi Semadgenlobis antikodoni daikavSirebs aminomJava asparagins;

davaleba:
2. translacias miakuTvneben matriculi sinTezis reaqciebs, radgan m-rnm (i-rnm) asru-

lebs matricis rols da mis mixedviT xdeba polipeptiduri jaWvis sinTezi;
3. translaciis procesSi matricis rols i-rnm(m-rnm) asrulebs.
4. energiiT uzrunvelyofs mitoqondria aerobuli sunTqvis xarjze.
5. a) lizini; b) serini; g) cisteini.
6. leicins _ UUA; treonins _ ACU; alanins _ GCU; glutamins _ CAA.
7. genis sigrZea 816 nm;
8. a) genis sigrZea 9.18 nm; b) am cilis aminomJauri Semadgenlobaa tre-ile-liz-lei-

lei-tre-glu-ala-pro;
9. aRniSnuli t-rnm-ebi miierTeben Semdeg aminomJavebs: alanins, aspragins, cisteins, 

glicins.
10. cilis masaa – 12 400, genis masa – 256 680, ufro mZimea genis masa;
11. cilis monomerebis raodenobaa 70;
12. genis sigrZea 91.8 nm.
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gakveTili 1.6

Tema: memkvidreobiTobis molekuluri safuZvlebi
gakveTilis saTauri: genebis aqtivobis regulacia
kiTxvebi:

1. a) suraTze warmodgenilia kunTovani, sisxlis, nervuli, Zvlovani, epiTeluri da 
cximovani qsovilis ujredebi; 
b) kunTovan ujreds aqvs wagrZelebuli forma, Sedgeba kumSvadi Zafebisgan, asrule-
ben mamoZravebel funqcias; eriTrocits aqvs ormxriv Cazneqili forma, mis cito-
plazmaSi aris hemoglobini, asrulebs Jangbadis transportirebis funqcias; ner-
vuli ujredi Sedgeba sxulisa da morCebisagan, axasiaTebs agznebadoba da agznebis 
gatarebis unari, misi funqciaa organizmSi funqciaTa regulacia da organizmis 
dakavSireba garemosTan da a.S.; 
g) erTi organizmis sxvadsxva qsovilis ujredi erTnair genebis kompleqss Seicavs, 
radgan organizmi viTardeba zigotidan mitozuri dayofis Sedegad;
davaleba:

1. prokariotul ujredSi – citoplazmaSi xdebapolimerazas saSualebiT transkrip-
cia, m-rnm-is mixedviT ribosomaSi xdeba translacia; eukariotSi – birTvSi xdeba 
polimerazas saSualebiT transkripcia, Semdeg m-rnm birTvidan gadmodis cito-
plazmaSi, sadac m-rnm-is mixedviT ribosomaSi xdeba translacia;

2. transkripcia da translacia prokariotebSi citoplazmaSi mimdinareobs, xolo eu-
kariotebSi transkripcia xdeba birTvSi, translacia ki – citoplazmaSi;

3. eriTrocitebSi sinTezdeba cila – hemoglobini, limfocitebSi – sxvadasxva saxis 
antisxeulebi;

4. savaraudo pasuxi moswavleebisgan: albaT imitom , rom sxvadasxva ujredSi sxvadsxva 
geni moqmedebs.

Seamowme Seni codna

daasrule winadadeba:
1. sxvadasxva cilis pirveladi struqtura erTmaneTisgan aminomJavuri Semadgenlo-

biT, TanmimdevrobiTa da raodenobiT.
2. dnm-is molekula sedgeba ori komplementaruli jaWvisgan.
3. geni aris dnm-is monakveTi, romelic Seicavs informacias cilis pirveladi struq-

turis Sesaxeb.
4. genetikuri kodis arsi mdgomareobs imaSi, rom cilaSi aminomJavebis Tanmimdevroba 

ganisazRvreba nukleotidebis TanmimdevrobiT dnm-Si an –rnm-Si.
5. transkripcia aris genis erT-erTi jaWvis mixedviT i-rnm-is sinTezi, anu memkvidreo-

biTi informaciis gadawera dnm-dan i-rm-Si.
6. m-rnm-is(i-rnm-is) mixedviT polipeptiduri jaWvis sinTezs translacia ewodeba.
7. genetikur kodis Tvisebebia: tripleturi buneba, specifiuroba, universaloba da 

gadagvarebuloba anu simaxinje
8. stop-kodoni mianiSnebs polipeptiduri jaWvis sinTezis dasasruls.
9. start-kodoni mianiSnebs polipeptiduri jaWvis sinTezis dasawyiss.
10. matriculi sinTezis reaqciebs miekuTvneba: dnm-is replikacia, transkripcia da 

translacia.
genetikuri kodis cxrilis gamoyenebiT gansazRvre:

1. leicini _ prolini _ Tirozini _ alanini _ leicini _ izoleicini.
2. CCGUAAUCAGAUAUUCGGCAU…
3. UGU- CCU – UAU – GUU – CGU – AUU.

Semoxaze swori pasuxi
1) b.	 2) g.	 3) g.	 4) b.	 5) b.	 6) b.	 7) b.
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Tavi II – gamravleba

gakveTili 2.1

Tema: gamravleba
gakveTilis saTauri: ujredebis mitozuri gayofa
daavleba:

1. a) -- b) sawyis ujreds aqvs ori qromosoma. interfazaSi xdeba dnm-is replikacia, e.i. 
TiToeuli qromosoma Sedgeba ori qromatidisgan; mitozSi qromosomebs centromer-
ze miemagreba gayofis TiTistaras Zafebi da ujredis polusebisaken miemarTeba 
TiToeuli qromosomis TiTo qromatidi, romelic gardaiqmneba qromosomad. ujredi 
iyofa or ujredad da TiToeulSi aris or-ori qromosoma, rac damaxasiaTebeli iyo 
sawyisi ujredisaTvis; 
g) radgan eukariotul ujredebSi genetikuri masala aris qromosomebSi da mitozis 
Sedegad qromosomebi Tanabrad nawildebian Svileul ujredebSi, amitom isini iden-
tur genetikur masalas Seicaven;

2. Svileuli ujredebi dediseuli ujredis identur qromosomul kompleqtsa da mem-
kvidreobiT informacias iReben;

3. yvelaze xelsayrelia metafaza, radgan birTvis garsi daSlilia da qromosomebi 
ujredis ekvatorzea ganlagebuli.

gakveTili 2.3

Tema: gamravleba
gakveTilis saTauri: usqeso da sqesobrivi gamravleba
kiTxvebi:
adamianSi gametebi meiozurad mwifdeba, amitom kvercxujredsa da spermatozoidSi 

aris qromosomebis haploiduri ricxvi 9 TiToeulSi 23 qromosoma), ganayofierebis 
dros gametebis birTvebi Seerwymeba da zigotaSi aRdgeba adamianis saxeobisaTvis dam-
axasiaTebeli diploduri kompleqti _ 46 qromosoma.

davaleba:
1. usqeso gamravlebaSi gametebi ar monawileobs, erTi mSobliuri organizmidan war-

moiqmneba axali organizmi/organizmebi ujredebis mitozuri gayofiT, amitom 
Svileuli organizmi dediseulis aslia.

2. radgan dro ar ikargeba gametebis warmoqmnaze, gametebis Sexvedraze da ganayofi-
erebaze.

4. 

usqeso gamravlebis saxeebi

erTi ujredis 
orad gayofa

sporebiT 
gamravleba

dakvirtva sxeulis 
fragmentacia

vegetatiuri 
gamravleba

a, d e v g b

5. sainteresoa ra biologiurad aqtiuri nivTiereba ganapirobebs am cxovelebSi regen-
eracias. cdiloben, gamoyon es nivTiereba da Seiswavlon misi moqmedeba. cdiloben, 
Semdeg es biologiurad aqtiuri nivTierebebi adamianebSi gamoiyenon organoebis 
regeneraciis mizniT. adamianSi regeneracia SesaZlebelia mxolod ujredebisa da 
qsovilebis doneze.

6. radgan gorgliT gamravlebiT SeZleben sasurveli niSan-Tvisebebis SenarCunebas 
kartofilis am jiSSi.
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7. 

usqeso gamravleba sqesobrivi gamravleba

gametebi ar monawileobs, erTi mSobli-
uri organizmidan warmoiqmneba axali 
organizmi/organizmebi ujredebis mito-
zuri gayofiT, amitom Svileuli orga-
nizmi dediseulis aslia.

monawileobs gametebi da ufro xSirad ori 
mSobliuri organizmi. amitom STamomavloba 
aris genetikurad gansxvavebuli mSobliuri 
formebidan. es dakavSirebulia meiozTan da 
gametebis Tavisufal SerwymasTan.

8. usqeso gamravlebis upiratesobaa: organizmebis swrafi gamravlebis saSualebaa; 
mSobliuri organizmis zusti aslis miReba SeiZleba. xolo nakli mdgomareobs imaSi, 
rom genetikurad axali kombinaciebis mireba ar xdeba da es SeiZleba araxelsayrel 
pirobebTan organizmis Seguebas SeuSalos xeli.

9. sqesobrivi gamravlebis upiratesobaa: genetikurad axali kombinaciis mqone orga-
nizmebis miRebas uwyobs xels, amiT izrdeba saxeobis araxelsayrel pirobebTan Seg-
uebis Sansi. nakli ki mdgomareobs imaSi, rom sqesobrivi gamravlebiT SeuZlebelia 
jiSisaTvis damaxasiaTebeli niSan-Tvisebebis zustad SenarCuneba, Tanac sqesobriv 
gamravlebas didi dro sWirdeba.

10. ganayofierebiT aRdgeba saxeobisaTvis damaxasiaTebeli kariotipis SenarCuneba.
12. partenogenezi aris sqesobrivi gamravlebis saxe, rodesac axali individis ganviTa-

reba gaunayofierebeli kvercxujredidan. misi biologiuri mniSvneloba gamoixate-
ba imaSi, rom zogierT saxeobis STamomavlobaSi sxvadasxva sqesis individebis ricxvi 
regulirdeba, zogierTSi ki xelsayrel pirobebSi individebis ricxvis swrafi zrdis 
saSualebaa.

13. mitozurad, radgan meiozuri gayofis SemTxvevaSi qromosomebis ricxvi kidev ganax-
evrdeboda, rac saxeobisatvis damaxasiaTebeli kariotipis darRvevas gamoiwvevs.

14. ZuZumwovrebis Canasaxi sakveb nivTierebebs oRebs dedis sisxlidan, amitom maT 
kvercxujredSi sakvebi nivTierebebi aRar grovdeba.

gakveTili 2.4

Tema: gamravleba
gakveTilis saTauri: sasqeso ujredebis Camoyalibeba da ganayofiereba cxovelebSi
davaleba:

spermatogenezi saerTo oogenezi

momwifebis stadiaze 
oTxi Tanabari zomis 
spermatidi miiReba, 
yvela sicocxlisunari-
ania da formirebis sta-
diaze spermatozoidebad 
yalibdeba.

gamoirCeva sami stadia: 
gamravlebis(winasasqeso ujre-
debi mitozurad iyofa), zrdis 
stadia(ujredebi mxolod zomaSi 
izrdebian), momwifebis stadia(xdeba 
meiozuri gayofa) da formirebis 
stadia(xdeba spermatozoidad da 
kvercxujredad Camoyalibeba)

momwifebis stadiaze ujredebi 
araTanabrad iyofa, saboloo 
jamSi miiReba erTi didi zomis 
ujredi da sami mcire zomis 
ujredebi _ mimarTulebiTi 
sxeulakebi, romlebic iRupeba. 
yalibdeba mxolod erTi kver-
cxujredi.

3. mimarTulebiTi sxeulakebi meiozSi monawileoben qromosomebis gadanawilebaSi.
4. kvercxujredSi Tavs iyris ufro didi raodenobis citoplazma, Sesabamisad, sakvebi 

nivtierebebi, Canasaxis ganviTarebisaTvis saWiro biologiurad aqtiuri nivTiere-
bebi, ujredis organoidebi: mitoqondriebi, endoplazmuri bade da sxva.

5. I rigis oocitSi _ 8 qromosoma da 16 qromatidi, II rigis oocitSi 4 qromosoma da 8 
qromatidi, kvercxujredSi 4 qromosoma da 4 qromatidi.



78

gakveTili 2.5
Tema: gamravleba
gakveTilis saTauri: sasicocxlo cikli
kiTxvebi:

1. a. gametofitia protonema da zrdasruli xavsi, xolo sporofiti _ saspore Rero 
kolofiT. 
b. gametebi mitozuri gayofiT warmoiqmneba. 
g. sporebi meiozuri gayofiT warmoiqmneba. 
d. sWarbobs gametofiti. 
e. damoukidebeli Taobaa gametofiti, sporofiti masze viTardeba da misi sicocxle 
gametofitzea damokidebuli.

2. a. gametofitia winazrdili, sporofiti _ zrdasruli gvimra. 
b. gametebi mitozuri gayofiT warmoiqmneba. 
g. sporebi meiozuri gayofiT warmoiqmneba. 
d. gvimrebSi moculobiT sporofiti sWarbobs. 
e. gvimrebSi sporofitis moculoba ufro didia, vidre xavsebSi.. e.i. rac ufro ganvi-
Tarebulia mcenare, miT mcirdebs gametofitis wili da izrdeba sporofitis mocu-
loba. 
v. gvimrebis sporofiti damoukidebeli mcenarea, radgan igi uzrunvelyofs Tavi 
Tavs sakvebi mivTierebebiT.

3. a. gametofitia mtvris marcvali da Canasaxovani parki, xolo sporofiti _ zrdas-
ruli mcenare. 
b. gametebi mitozuri gayofiT warmoiqmnebian. 
g. mikrospora da megaspora meiozuri gayofiT warmoiqmnebian. 
d. gametofiti Zalian Semcirebulia. 
e. misgan samtvre mili warmoiqmneba, romelSic spermiebi moZraobs Canasaxovani 
parkisken. 
v. erTdroulad ori ujredis _ kvercxujredisa da centraluri ujredis, ganayo-
fiereba xdeba.

4. Tesli Teslkvirtidan viTardeba, nayofi ki _ butkos naskvis danarCeni nawilidan.
davaleba:

1. xSirad maTi ganviTarebisaTvis ori maspinZelia saWiro.
2. rac maTTan brZolas arTulebs da gadarCenis meti Sansi aqvT.
3. xavsebidan yvavilovani mcenareebisken TandaTan gametofitis moculoba mcirdeba 

da sporofitis wili izrdeba. e. i. rac ufro ganviTarebulia mcenare, miT ufro mc-
irdeba gametofitis wili mcirdeba da sporofitis _ izrdeba.

4. individebis ricxvi izrdeba usqeso gamravlebis dros, radgan uamravi spora war-
moiqmneba.

5. amis mizezia: orsaxliani mcenareebis naxevari ver warmoqmnis Teslebs. garda amisa, 
mtvris umravlesoba tyuilubrald ikargeba, rac ar aris xelsayreli mcenarisaTvis, 
radgan unayofod ixarjeba energia da masalebi.

6. cxovelebSi calsqesianoba ufro mizanSewonilia, vidre mcenareebSi, radgan mcenaee-
bi mimagrebul cxovrebas ewevian,xolo cxovelebi garemoSi aqtiurad gadaadgild-
ebian da axasiaTebT gamravlebasTan dakavSirebuli specialuri qcevebi.

7. Teslovan mcenareebs ganayofierebisaTvis wyali ar sWirdebaT, gaaCniaT kargad gan-
vitarebuli gamtari qsovilebi da mfaravi qsovili, romelic icavs mcenares wylis 
dakargvisagan.

8. upiratesobaa:
•	 yvavilovani mcenare sqesobrivi gamravlebisaTvis wyals aRar saWiroebs da xmeleTze 

cxovrebasTan yvelaze ukeTesadaa Seguebuli;
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•	Tesli CanasaxisaTvis saWiro sakveb nivTierebebs Seicavs da icavs mas araxelsayreli 
faqtorebisgan;

•	Tesls gavrcelebisaTvis sxvadasxva Seguebulobani aqvs;
•	Tesls araxelsayrel pirobebSi SeuZlia didxans iyos mosvenebis mdgomareobaSi;
•	Tesli sqesobrivi gamravlebis Sedegad warmoiqmneba, amitom saxeobas uzrunvelyofs 

genetikuri cvalebadobiT.
•	uaryofiTi mxarea:
•	Tesls didi zoma aqvs, rac, sporasTan SedarebiT, aferxebs mis gavrcelebas;
•	Tesli mravali cxovelis sakvebs warmoadgens;
•	damtverva xSirad damokidebulia garegan faqtorebze (qarze, mwerebze). amitom dam-

tverva da Sesabamisad, ganayofiereba yovelTvis ar xdeba;
•	Teslebis danakargi didia, amitom mSobliuri sporofiti warmatebis misaRwevad did 

energiasa da bevr sakveb nivTierebebs xarjavs Teslebis warmoqmnaSi;
9. TeslSi sakvebi nivTierebebis raodenoba gansazRvrulia, maSin rodesac vegeta-

tiuri gamravlebis dros mSobliuri organizmi iqamde uzrunvelyofs sakvebi niv-
TierebebiT Svileul individs, sanam igi srulyofil damoukidebel organizmad ar 
gadaiqceva.

gakveTili 2.7

Tema: gamravleba
gakveTilis saTauri: postembrionaluri ganviTareba cxovelebSi
kiTxvebi:

1. arapirdapiri ganviTareba damaxasiaTebelia bayayisTvis, radgan qviriTidan gamo-
suli axali organizmi _ Tavkombala ufro Tevzs hgavs, vidre zrdasrul bayays.

2. xoWosTvis damaxasiaTebelia sruli metamorfozi, radgan igi gaivlis kvercxis, mat-
lis, Wuprisa da zrdasruli organizmis stadiebs.
davaleba:

1. postembrionaluri ganviTareba iwyeba organizmis dabadebis an Canasaxovani garsebi-
dan gamosvlis Semdeg da grZeldeba sikvdilamde.

2. arCeven pirdapir da arapirdapir ganviTarebas.
3. a) kudi da kudis farfli, gverdiTi xazi, layuCebi, orsakniani guli, sisxlis mi-

moqcevis erTi wre. b) Tandatan uCndeba kidurebi, layuCebi ivseba qsovilebit da 
uviTardeba filtvebi, guli samsakniani xdeba da sisxlis mimoqcevis ori wre. g) 
samsakniani gulida sisxlis mimoqcevis oriwre Cndeba filtvebis ganviTarebasTan 
dakavSirebiT. d) mSobliuri Taoba da axali organizmebi cxovroben sxvadasxva gare-
moSi da ikvebebian gansxvavebuli sakvebiT, rac amcirebs maT Soris konkurencias da 
izrdeba saxeobis gadarCenis albaToba.

3. buzebisaTvis damaxasiaTebelia sruli metamorfoziT ganviTareba.
4. imitom, rom organizmis zrdas xeli ar SeuSalos, radgan qitini nivTierebaa da mas 

zrda ar SeuZlia.

Seamowme Seni codna

1. a) cxovelebSi meiozis Sedegad warmoiqmneba sasqeso ujredebi, mcenareebSi – sporeb; 
b) qromosomebis diploiduri kimpleqti aRdgeba ganayofierebis dros; g) mitozis 
dros organizmebi izrdebian da viTrdebian. mcenareebSi mitozis Sedegad xdeba 
sasqeso ujredebis warmoqmna;

2. Roris RviZlis ujredebSi: a - metafaza; b – anafaza; xaxvis ujredebSi: a – anafaza; b – 
telofaza; g – metafaza;
Semoxaze swori pasuxebi
1) a; 2) g; 3) a; 4) g; 5) g; 6) a. 7) a; 8) b; 9) a;10) 1. 3.
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Tavi III – memkvidreobiTobisa da cvalebadobis 
kanonzomierebebi

gakveTili 3.1

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: mendelis kvlevis meTodebi
kiTxvebi:

1. radgan bardas axasiaTebda mTeli rigi Tvisebebis (am saxeobas gaaCnia mTeli rigi 
garegani niSan-TvisebebiT mkveTrad gansxvavebuli mravali jiSi, advilad mravl-
deba, TviTmtveria mcenarea, Tumca SeiZleba xelovnurad Sejvarebac) ris gamoc 
xelsayreli iyo kvlevisaTvis.
davaleba:

1. mendeli hibridizaciamde erT jiSis mcenareebs yvavilSi aclida butkoebs, meores 
jiSis mcenareebs ki mtvrianebs, rom ar momxdariyo TviTdamtverva;

2. mendeli xelovnurad damtveril yvavilebs afarebda parkebs, rom Tavidan aecile-
bina SemTxveviTi jvaredini damtverva;

3. cdis obieqtad SearCia barda, mcenaris niSan-Tvisebebis damemkvidreba Seiswavla 
Tanmimdevrulad, eqsperimentis obieqtis gasacnobad winaswar atarebda gamokv-
levebs, yvela eqsperiments dawvrilebiT gegmavda da aseve TanmimdevrobiT axor-
cielebda, axdenda Catarebuli eqsperimentebis registracias da aRricxavda miRe-
bul Sedegebs, agrovebda monacemebs, axdenda maT analizs da akeTebda daskvnebs.

4. mendelma gamoiyena kvlevis hibridologiuri meTodi.

gakveTili 3.2

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: monohibriduli Sejvareba
kiTxvebi:

1. Teslis yviTeli Seferiloba dominanturi niSania, xolo mwvane –recesiuli;
2. aleli aris genis arsebobis forma;
3. genotipi homozigoturia, Tu igi Seicavs mocemuli genis or identur alels da 

warmoqmnis erTi tipis gametebs; genotipi heterozigoturia, Tu Seicavs mocemuli 
genis sxvadasxva alels da warmoqmnis sxvadasxva tipis gametebs viwro gagebiT, gamo-
sakvlevi niSnis garegnul gamovlenas fenotipi ewodeba, xolo gamosakvlevi niSnis 
ganmsazRvrel genebis erTobliobas – genotipi;

4. AA, BB, CC genotipebi homozigoturia, xolo Cc, Aa, Bb genotipebi heterozigotu-
ria;

5. gametaTa siwmindis hipoTeziT.
6. a) F2 –Si orgvari hibridia –yviTelTesliani da mwvaneTesliani; 

b) dominanturi da recesiuli fenotipebis hibridebi warmodgenilia 3:1 Tanafardo-
biT; 
g) F2–is hibridebis genotipebia: AA, Aa, aa; 
d) yviTelTesliani hibridebis genotipia AA da Aa, xolo mwvaneTesliani hibridebis 
genotipia aa.
davaleba:

1. a) P - Aa, aa. biWis genotipi – Aa, gogonasi - aa
2. Worflianobas ganapirobebs CC da Cc aleli, uWorflobas ki cc aleli;
3. homozigoti individebia AA, aa, CC heterozigoti individebia Bb, Dd, Ee;
4. a) AA individSi warmoiqneba A gametebi b) Bb individSi warmoiqneba B, b gametebi g) Cc 

individSi warmoiqneba C, c gametebi;
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5. Sejvarebis sqema aseTia: AA X aa = Aa X Aa = AA, 2Aa, aa.

gakveTili 3.3

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: mendelis kanonis statistikuri xasiaTi da citogenetikuri 

meqanizmi
kiTxvebi:

3. 2.84:1; 2.96:1; 3.01:1; 2.95:1; 2.82:1; 3.14:1; 3.15:1; yvela SemTxvevaSi daTiSvis Tanafardoba 
axlosaa Teoriulad mosalodnel daTiSvasTan 3:1;

4. am SemTxvevaSi metadaa mosalodneli yvela tipis gametis Tanabari albaTobiT war-
moqmna da maTi Sexvedra;

5. albaT imitom rom im droisTvis ar icodnen genis materialuri safuZvlebi, mitozi, 
meiozi.

6. a) cxrilis mixedviT genotipuri daTiSvis Tanafardobaa 1AA: 2Aa: 1aa. 
b) fenotipuri daTiSvis Tanafardobaa 3:1; 
g) mendelma daTiSva axsna gametebis siwmindis hipoTEziT, romlis mixedviTac wyvili 
alelidan ga metaSi xvdeba TiTo aleli da ganayofierebis dros xdeba alelelbis 
wyviladobis aRdgena. citologiuri meqanizmi ase xsnis daTiSvas: erTi genis alele-
bi lokalizebulia homologiur qromosomebSi, meiozis dros xdeba homologiuri 
qromosomebis dacileba da ganaxevreba, homologiuri qromosomebis dacilebis 
dros scildebian erTmaneTs alelebic da amitom erTi genis alelebi sxvadasxva gam-
etaSi aRmoCndeba, ganayofierebis dros aRdgeba qromosomebis wyviladoba da maT-
Tan erTad alelebis wyviladobac; amrigad, daTiSvis mendeliseuli axsna SemdgomSi 
damtkicda citologiuri meqanizmiT.
davaleba:

1. a) mSobliuri mcenareebis genotipebia Aa X aa; 
b) mcenareebS Soris 242 heterozigotaa;

2. qalis genotipia -- bb , xolo mamakacis – Bb;
3. bavSvi cacia daibadeba Tu qalis genotipia Aa , Tu genotipia AA maSin cacia bavSis 

dabadeba SeuZlebelia;
4. a)TagvebSi dominirebs muqi Seferiloba; 

b) P –s genotipia aa X AA, xolo F1 – is Aa; 
g) F2 - 1AA(muqi) : 2Aa(muqi) : 1aa(TeTri);
5. SeiZleba 50% albaTobiT hyavdeT Ria feris Tmiani bavSvi;

6. a) dominanturia bumbulis Savi Seferiloba, radgan pirvel TaobaSi yvela hibridi 
Savbumbuliania; 
b) erTgvarovnebis wesi; 
g) P genotipi AA da aa; F1 genotipi Aa; 
F2 genotipi 1AA: 2Aa :1aa;

7. mSobliuri individebis genotipebia: Aa da Aa; am SemTxvevaSi daTiSvis kanoni ar 
dairRva, radgan STamomavlobis mcire ricxvis SemTxvevaSi yvela tipis gametis Tana-
bari Sexvedris naklebi albaTobaa.

gakveTili 3.4

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: arasruli dominireba
kiTxva:

2. bardis SemTxvevaSi pirveli Taobis hibridi fenotipurad dominanti mSobliuri 
organizmis msgavsia, xolo gulisabas SemTxvevaSi – arc erTi mSobliuri organizmis 
msgavsi ar aris, aramed Sualeduria;

3. gulisabas SemTxvevaSi gamomJRavnda pirveli TAobis erTgvarovnebis wesi, radgan 
yvela hibridi vardisferyvavilovania;
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4. bardisaTvis: genotipis mixedviT -- 1BB: 2Bb :1bb , fenotipis mixedviT – 3 mewamuly-
vaviliani : 1 TeTryvaviliani; gulisabasTvis: genotipis mixedviT – 1CC: 2Cc :1cc, 
fenotipis mixedviT – 1 wiTelyvaviliani : 2 vardisferyvaviliani : 1 TeTryvaviliani. 
bardis SemTxvevaSi fenotipurad ori saxis hibridebi miiRes, xolo gulisabas SemTx-
vevaSi – sami saxis;

5. gulisabaSi bardasTan SedarebiT gansxvavebuli fenotipuri daTiSva albaT 
gamowveulia dominanturi da recesiuli alelebis gansxvavebuli urTierTqmedebiT.

6. arasruli dominireba damaxasiaTebelia gulisabasTvis, radgan pirvel TaobaSi mi-
iRes vardisferyvaviliani hibridebi da ara wiTel an TeTryvaviliani;

7. gulisabas SemTxvevaSi, anu arasruli dominirebis dros genotipuri da fenotipuri 
daTiSva erTnairi TanafardobiT xdeba.
davaleba:

1. a) saqme gvaqvs arasrul dominirebasTan; 
b) mSobliur formebs -- AAda aa, xolo pirveli Taobis hibridebs – Aa; 
g) fenotipuri daTiSva – 1 wiTelnayofiani : 2 vardisfernayofiani : 1 TeTrnayofi-
ani, genotipuri – 1AA: 2Aa :1aa

2. Aa vardisferi X aa TeTri;
3. a) 50% Wreli : 50% Savi b) 50% Wreli : 50% TeTri;
4. daTa pirveli wyvilis (romelTac aqvT pirveli da meore jgufis sisxli) Svilia, 

giorgi –meore wyvilis (romelTac aqvT meore da meoTxe jgufis sisxli;
5. SesaZlebelia memkvidreobiT bavSvebma miiRon erT_erTi mSoblis sisxlis jgufi
6. SesaZlebelia bavSvebma memkvidreobiT miiRon dedis jgufis sisxli, Tu mamis geno-

tipia IBiO;
7. piri,romelsac aqvs me-4 jgufis sisxli, ar SeiZleba iyos pirveli jgufis sisxlis 

mqone bavSvis mama;
8. am qorwinebiT SesaZlebelia IV jgufis sisxlis mqone bavSvis dabadeba.

gakveTili 3.5

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: dihibriduli Sejvareba
kiTxvebi :

1.albaT bunebaSi ar mimdinareobs monohibriduli Sejvareba, radgan individebi erTma-
neTisgan mravali niSniT gansxvavdebian;

2. a) Sesajvarebeli mSobliuri individebis genotipi homozigoturia da TiToeuli 
maTgani warmoqmnis erTi tipis gametas, radgan TiTo wyvili alelidan gametaSi 
xvdeba TiTo_TiTo; 
b) pirveli Taoba fenotipurad yviTeli gluv Tesliania, genotipurad_ Aa Bb; 
monohibriduli Sejvarebis msgavsad aqac gamomJRavnda erTgvarobis wesi; 
g) TiToeuli individi warmoqmnis 4 tipis gametas; gametebis Serwymis Sedegad Sesa-
Zlebelia genotipios 16 kombinacia; 
d) penotipurad miigeba 4 saxis Tesli: yviTeli gluvTesliani, yviTeli danaoWeb-
ulTesliani, mwvane gluvTesliani da mwvane danaoWebulTesliani; 
e) 9 yviTeli gluvTesliani : 3 yviTeli danaoWebulTesliani : 3 mwvane gluvTesliani 
: 1 mwvane danaoWebulTesliani ; 
v) 12 yviTeli Tesli: 4 mwvane Tesli, e.i 3:1, rogorc monohibriduli Sejvarebis Sede-
gad: 
z) 12 gluvi Tesli: 4 danaoWebuli Tesli , e.i 3:1, rogorc monohibriduli Sejvarebis 
dros.
davaleba:

1. meore Taobis hibridebi genotipurad ufro mravalferovania;
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2. Tu orive niSnis mixedviT adgili eqneboda arasrul dominirebas, genotipuri da 
fenotipuri daTiSva erTnairi iqneboda.

3. a) pirveli Taobis hibridebi warmoqmnian 4 tipis gametas: AB, Ab, aB, ab; 
b)

AABB
Savi banjgvliani

AABb
Savi banjgvliani

AaBB
Savi banjgvliani

AaBb
Savi banjgvliani

AABb
Savi banjgvliani

AAbb
Savi grZelbewviani

AaBb
Savi banjgvliani

Aabb
Savi grZelbewviani

AaBB
Savi banjgvliani

AaBb
Savi banjgvliani

aaBB
TeTri banjgvliani

aaBb
TeTri banjgvliani

AaBb
Savi banjgvliani

Aabb
Savi grZelbewviani

aaBb
TeTri banjgvliani

Aabb
TeTri grZelbewviani

 
g) 9 Savi banjgvliani : 3 Savi grZelbewviani : 3 TeTri banjgvliani : 1 TeTri grZelbe-
wviani ; 
d) 12 Savi : 4 TeTri, anu 3:1, 12 banjgvliani : 4 grZelbewviani, e.i 3:1; radgan TiToeuli 
niSnis mixedviT daTiSva moxda 3:1_Tan, es niSnebi damemkvidrdeba erTmaneTisgan 
damoukideblad.

gakveTili 3.6

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: genebis damoukideblad ganawilebis kanonis citogenetikuri 

safuZvlebi
kiTxvebi:

2.  	 AB Ab aB ab

AB
AABB AABb AaBB AaBb

Ab
AABb AAbb AaBb Aabb

aB
AaBB AaBb aaBB aaBb

ab
AaBb Aabb aaBb aabb

davaleba:
1.g) AA X BB aabb;
2. g) AaBb X AAAaBb;
3. a) AB, b) AB,aB; g) aB; d) AB,Ab; e) Ab; v) AAAAAB,Ab,aB,ab;
4.25% wiTeli mrgvali : 25% wiTeli msxlisebri : 25% yviTeli mrgvali : 25% yviTeli 

msxlisebri;
5. AABb X AAaaBb;
6. 50% SavTvala memarjvene : 50% SavTvala cacia;
7.mSoblebis genotipia AABb X AAAaBb;
8. a) TagvebSi dominirebs grZeli yurebi da Savi Seferiloba; b) P - mdedri aaBB (1) X 

mamri AAbb (2); F1 - AaBb(3) ; F2 - aaB???(4), A?bb(5) , A-B- (6) , aabb (7) , F3 - A-bb (8) , A- 
B- (9);
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9.	 dedlisa da mamlis genotipia EeCc X EeCc;
10. normaluri kani da Worfli : albinizmi da Worfli : normaluri kani Worflis gar-

eSe : albinizmi da Worfli;
11. a) dominirebs TeTri Seferiloba da diskoseburi forma; 

b) P - AAbb (1) X aaBB (2); F1 - AaBb(3) ; F2 - A-B- (4), A-bb (5) , aaB- (6) , aabb (7) ;
12. a) dominirebs nayofis wiTeli Seferiloba da mrgvali Fforma; 

b) P - Aabb (1) X aaBB (2); F1 - AaBb(3), AaBb (4), aaBb (5) , aaBb (6), F2 aaBB(7), aaBb (8) , 
aab- (9) , aabb (10) ;

13. qalis mama AAbb an Aabb, qalis deda aabb, qali Aabb mamakacis mama aaBB, an aaBb , 
mamakacis deda aabb, mamakaci aaBb. ¼ 1/4 albaTobiT SeiZleba daibados SavTvala 
SavTmiani bavSvi, SavTvala Ria feris TmiT, cisferTvala SavTmiani bavSvi, cisferT-
vala Ria feris TmiT ;

14.Tanabari albaTobiT, TiToeuli 25% SavTvala Worfliani, SavTvala Worflis gar-
eSe, cisferTvala Worfliani, cisferTvala Worflis gareSe.

gakveTili 3.7

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: gamaanalizebeli Sejvareba
kiTxvebi:
1.unda Seajvaro recesiul homozigotasTan.
davaleba :

1. g) 1 : 1 : 1 : 1;
2. a) 1 : 1 ; b) 1 : 1 : 1 : 1; g) 1 : 1; d) 1 : 1 : 1 : 1; e) 1 : 1 : 1;
3. unda Catardes gamaanalizebeli Sejvareba . Tu daTiSva ar moxda mcenare homozigo-

turi yofila;
4. Sesajvarebladf unda SeirCes yavisferi grZelbewviani partniori;
5. P - aaBb X aabb ; F1 - 1aaBb(mwvane gluvi) : 1aabb(mwvane naoWiani) .

gakveTili 3.8

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: SeWiduli damemkvidreba
kiTxvebi :

1.erT qromosomaSi lokalizebuli genebi SeWidulad damemkvidrdebian.
2.morganma awarmoa dihibriduli Sejvareba
3. dominanturia : ruxi Seferiloba da grZeli frTebi, recesiulia : Savi Seferiloba 

da Canasaxovani frTebi.
4. qalSi 23 da mamakacSi 24; drozofilas mdedrSi 4 da mamarSi 5.
5. meore SemTxvevaSi ,pirvelisagan gansxvavebiT ar miiRes axali kombinaciebi, radgan 

mamri aris heterozigoturi da mdedri recesiuli homozigoturi ,mamrSi ki ar xdeba 
krosingoveri;

6. rodesac genebi lokalizebulia sxvadasxva homologiur qromosomebSi, samarTli-
ania mendelis genebis damoukideblad ganawilebis kanoni, xolo rodesac genebi lo-
kalizebulia erT qromosomaSi, samaTliania morganis SeWidulobis kanoni.



85

7. AaBb   X   AaBb

AB
A

Ab aB ab

AB AABB AABb AaBB AaBb

Ab AABb Aabb AaBb Aabb

aB AaBB AaBb aaBB aaBb

ab AaBb Aabb aaBb aabb

AaBb  X  AaBb

AB ab

AB AABB AaBb

ab AaBb aabb

pirvel SemTxvevaSi TiToeulma mSobliurma formam warmoqmna oTxi tipis gameta da 
Sesabamisad, SesaZlebelia maTi Sexvedris 16 varianti. meore SemTxvevaSi SeWidulobis 
gamo TiToeuli ori tipis gametas warmoqmnis da Sesabamisad, SesaZlebelia maTi Sexve-
dris 4 varianti.

davaleba:
1.SeWidul genTa jgufebis ricxvia : adamiani 23, mtredi 40, kata 19, bayayi 13, ZaRli 39, 

askarida 2, Simpanze 24, Zroxa 30;
2. a) da d) SemTxvevaSi arasruli SeWidulobis tipis damemkvidrebaa, b) sruli SeWidu-

loba, g) damoukideblad ganawileba
3. a) BC/ BC; 

b) bc/bc; 
g) BC/ bc an Bc/ bC

4. Tu individis genotipia AB/ab maSin 50% AB da 50% ab, Tu genotipia Ab/aB maSin 50% 
Ab da 50 % aB.

5. a) krosoveruli Cb, cB da arakrosoveruli CB,cb; 
b)krosoveruli cB,cb da arakrosoveruli cB, cb.

6. 12 morganidi.
7. 20% (TiToeuli) : ABC, aBC, Abc, abc da 5% (TiToeuli) krosoveruli gameta ABc, aBc, 

AbC, abC.
8. a) A da B,C da G,D da E; 

b)diax, qromosomebis yvela monakveTSi xdeba gadajvaredineba; 
g) A da E Soris radgan erTmaneTisagan yvelaze Sors arian ganlagebulni

9.krosoveruli STamomavlobaa Ab/ab D/d , Ab/ab, aB/ab, D/d ; arakrosoveruli STamomav-
lobaa AB/ab D/d, AB/ab d/d, ab/ab D/d, ab/ab d/d;

10.genebs Soris manZilia daaxloebiT 2.8 morganidi

gakveTili 3.9

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: sqesis genetika
kiTxvebi :

2. a) 3 wyvili msgavsi da 1 wyvili gansxvavebuli; 
b) gansxvavebul qromosomaTa wyvilSi mdedrs orive erTnairi qromosoma aqvs, xolo 
mamrs erTi mdedrisnairi da erTi gansxvavebuli;
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3. mdedri drozofila warmoqmnis erTi saxis gametas, mamri – ori saxis.
4. hibridebis sqesi damokidebulia zigotaSi sasweso qromosomebis Semadgenlobaze;
5. sqesis ganmsazRvreli mamria, radgan mamri warmoqmnis sasqeso qromosomebis mixed-

viT gansxvavebul gametebs;
davaleba :

1. a)	 P♂♀	 P♀♂ 
	 F1♂♀	 F1♀♂ 
b) frinvelebSi sqesis ganmsazRvreli aris mdedri, radgan igi aris heterogameturi, 
xolo ZuZumqovrebSi heterogameturi mamri; 
g) yvela individs eZleva Sansi, datovos STamomavloba;

2. ♂22 + XO  ♀22 + XX

1111 + X 11 + X

♀22 + XX	 ♂22 + XO

3. ♂54 + XX  ♀54 + XY

27 + X 27 + X 27 + Y

♂54 + XX	 ♀54 + XY

4. a) adamianisaTvis damaxasiaTebelia 22 wyvili autosoma;

gakveTili 3.10

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: sqesTan SeWiduli damemkvidreba
kiTxvebi:

2. b) radgan es geni X - qromosomaSia lokalizebuli da mdedri wiTelTvala homozigotaa; 
g) pirvel TaobaSi genotipuri da fenotipuri daTiSvis Tanafardobaa 2 mdedri wi-
TelTvala : 1 mamri wiTelTvala : 1 mamri TeTrTvala; 
d) radgan mamrs erTi X – qromosoma aqvs da Í –qromosomaSi ar aris am genis dominan-
turi aleli.

3. a) 1 mdedri TeTrTvala : 1 mdedri wiTelTvala : 1 mamri TeTrTvala : 1 mamri wiTelT-
vala; 
b) pirveli SemTxvevisagan gansxvavebiT, meore SemTxvevaSi mdedrebSic gamomJRavnda 
Tvalis TeTri Seferiloba; 
g) radgan mSobliuri formebidan mdedri iyo TeTrTvala da mamri wiTelTvala, 
amitom meore Taobis mdedrebis erTma wilma orive mSoblisgan miiRo TiTo TeTri 
Seferilobis aleli da fenotipurad TeTrTvaliani mdedrebic gaCndnen.

4. a) I SemTxveva – gogoebi janmrTeli, vaJebi 1/2 hemofiliki; II SemTxveva – gogoebi 1/2 
janmrTeli, 1/2 hemofiliki, vaJebi 1/2 janmrTeli, 1/2 hemofiliki. 
b) vaJi hemofiliis alels iRebs dedisgan; 
g) gogonam hemofiliis aleli SeiZleba miiRos rogorc dedisgan, ise mamisgan, radgan 
X – qromosomaSia lokalizebli; 
d) homozigotur mdgomareobaSi.
davaleba:

1. bavSvebis ½ daltoniki iqneba, ½ ki normaluri mxedvelobis;
2. Tu igi heterozigoturia, SesaZlebelia 1/4¼ albaTobiT;
3. bavSvi sqesia – mamrobiTi;
4. hemofiliiT daavadebuli bavSvis dabadebis 1/4¼albaTobaa;



87

5. orive daavadebiT bavSvis dabadebis albaTobaa 0%;
6. yvela gogona janmrTeli, yvela vaJi daavadebuli;
7. daavadebuli bavSvis dabadebis 1/4¼albaTobaa;
8. 2) FFF F1 I SemTxvevaSi yvela hibridi ruxia, II SemTxvevaSi – 1 ruxi mamali : 1 Savi dedali; 

3) mocemul SemTxvevaSi vlindeba sqesTan SeWiduloba; 4) I SemTxveva – P - XAXAXXaÍ 
F1 - XAXa : XAÍ II SemTxveva -- P - XaXa XXAY F1 - XAXa : XaY; 5) F1 I SemTxveva – 1 ♂ ruxi : 1 ♀; 
II SemTxveva -- 1♀ : 1♂ Savi; F2 II SemTxveva - 1 ♀ ruxi : 2♂ ruxi : 1 ♀ Savi; II SemTxveva - 1♀ 
ruxi : 1♂ ruxi : 1 ♂Savi : 1 ♀ Savi.

gakveTili 3.11

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: genebis mravlobiTi moqmedeba
kiTxvebi:

2. genotipuri daTiSva: 1AA:2Aa:1aa, fenotipuri daTiSva – 3 yviTeli : 1 muqi;
3. genotipuri daTiSva: 1Aa:1aa, fenotipuri daTiSva: 1 yviTeli : 1 muqi; 

4. vimoqmede mendelis daTiSvis kanoniT. 
a) mdedrobiTi: a B, mamrobiTi: AB, Ab, aB, ab; 
b)
AaBB AaBb aaBB aaBb
AaBB AaBb aaBB aaBb

g) fenotipurad – 50% wiTuri, 50% TeTri, genitipurad – 1/4AaBB/1/4AaBb/1/4aaBB/1/4aa/BB
davaleba:

1. mSoblebi: DDee X ddEE, Svilebi: DdEe;
2. a) komplementarul urTierTqmedebas b) F1 

- RrPp, F2 
-R-P- (kaklisebri), R-pp (vardise-

bri), rrP- (bardisebri), rrpp (martivi).
3. pirveli Taobis erTmaneTTan Sejvarebisas miiReba 9 kaklisebri (A-B) 3 bardisebri 

(A-bb) 3 vardisebri (aaB-) 1 martivi (aabb) meore SemTxvevaSi 50% kaklisebri (AaBB da 
AaBb) 50% vardisebri (aaBB da aaBb).

gakveTili 3.12

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: cvalebadoba. modifikaciuri cvalebadoba
kiTxvebi:

2. niSani icvleba da ara geni, radgan furisula oTaxis pirobebSi dabrunebis Semdeg 
kvlav iviTarebs kokrebidan wiTel yvavilebs;

3. ganaTebis intensivoba. dabali ganaTEbis pirobebSi isara iviTarebs lentisebr fo-
Tlebs, SedarebiT did ganaTEbaze – ovalur foTlebs, xolo maRali ganaTebis piro-
bebSi – isris bunikis formis foTlebs;

4. a) oTaxis pirobebSi ganiviTaros wiTeli yvavilebi, xolo 30-350 C- ze – TeTri 
yvavilebi; b) 20 C- ze maRal temperaturaze ganiviTaros TeTri bewvi, xolo 20 C- ze 
dabal temperaturaze – Savi bewvi; g) dabali intensivobis ganaTEbaze ganiviTaros 
lentisebuli foTlebi, saSualo ganaTebaze – ovaluri da maRali intensivobis ga-
naTebaze isris bunikis formis foTlebi; d) merZeuli ZroxisTvis – 2500 litridan 
5000 litramde.
kvleva
radgan saSvilosnoSi aris maRali temperatura, yaryumisebri bocvrebi ibadebian 

sruliad TeTrebi;
davaleba:

1. damcvelobiTi mniSvneloba, mfarvelobiTi Seguebaa, aseTi Seferilobis gamo nakleb 
SesamCnevia mtrisaTvis;
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2. muqi kani icavs organizms ultraiisferi sxivebis damazianebeli moqmedebisagan;
3. Seqcevadi iqneba, radgan Tu kanze aRar imoqmedebs mzis sxivebis didi intensivoba, 

kani daibrunebs bunebriv Seferilobas;
4. a) garemoSi momxdar umniSvnelo cvlilebebsac ki ver Seegueboda organizmi da igi 

daiRupeboda; b) am SemTxvevaSi realurad saxeoba ver iarsebebda, organizmi ver ga-
dascemda STamomavlobas sasargeblo cvlilebebs;

5. geni ar icvleba, aramed aRar xdeba am genis fenotipuri gamovlena;
6. modifikaciuri cvalebadobis farglebi damokidebulia genotipze da garemo faq-

torebis mravalferovnebaze.
7. modifikaciuri cvalebadobis daxasiaTeba:
•	 modifikaciis mimarTulebiTi xasiaTi, anu konkretuli garemo faqtoris Sesabamisi- 

adekvaturi cvlilebis warmoqmna (magaliTad, yvela janmrTel adamianSi, romelTac 
Ria kanis feri aqvT, mzis sxivebi iwveven kanis garujvas);

•	 modifikaciuri cvalebadobis intensivoba garkveuli xarisxiT proporciulia orga-
nizmze moqmedi faqtoris Zalisa da xangrZlivobisa. magaliTad, muskulaturis ganvi-
Tarebis xarisxi damokidebulia varjiSis sixSiresa da intensivobaze, adamianSi Wor-
flianobas iwvevs dominanturi geni, magram misi gamovlenis xarisxi mzian garemoSi 
adamianis yofnis xangrZlivobazea damokidebuli;

•	umravles SemTxvevaSi modifikaciebi organizmebisaTvis sasargeblo Seguebulobaa, 
gansakuTrebiT im SemTxvevaSi, rodesac organizmebze sakmaod regularulad moq-
medebs esa Tu is faqtori;

•	ufro xSirad cvlileba Seqcevadia, sawyiss pirobebSi dabrunebisas individebi 
ibruneben pirvandel fenotips (magaliTad, avitaminozis naklebobiT gamowveuli 
darRvevebi organizmSi aRdgeba vitaminebiT mdidari sakvebis miRebis Semdeg).

gakveTili 3.13

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: kombinaciuri cvalebadoba
kiTxvebi:

1. genebis kompleqtis naxevars viReb erTi mSoblisgan da meores – meore mSoblisgan, 
garda amisa aqvs adgili aleluri da araaleluri genebis urTierTqmedebas;

2. a) memkvidreobiTi cvalebadoba; b) mSobliuria wiTeli da mwvane, xolo axali forme-
bia Sindisferi da yviTeli; g) genebis axali SeTanwyoba, axali kombinacia;
davaleba:

1. maT aqvT EerTnairi genotipi, radgan erTi zigotis mitozuri dayofis Sedegad vi-
Tardebian;

2. vegetatiuri gamravleba xdeba ujredebis mitozuri gayofis Sedegad, mitozi ki uz-
runvelyofs mSobliuri memkvidreobiTi informaciis gadacemas.

gakveTili 3.14

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: mutaciuri cvalebadoba. genuri mutaciebi
kiTxvebi:

1. gamoiwvia namgliseburi anemia. gamoiwvia nukleptidebis CanacvlebiT (AA Caenacvla UU). 
janmrTeli: GUU – CAU – CUU – ACU – CCU – GAA – GAA 
avadmyofi: GUU – CAU – CUU – ACU – CCU – GUU – GAA

2. a) pirvel SemTxvevaSi tripletebis cvlileba gamoiwvia nukleotidis Camatebam, 
meore SemTxvevaSi – amovardnam, mesame SemTxvevaSi ki nukleotidis Camatebam da am-
ovardnam; 
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b) icvleba nukleotidis Camatebis an amovardnis dros; 
g) aRniSnuli cvlilebebi gamoiwvevs genur mutaciebs;

3. ar gamoiwvevs genur mutaciebs, radgan erTidaigive aminomJavas ramdenime tripleti 
akodirebs;

4. genetikuri informaciis siWarbis gamo, tripletSi nukleotidis yoveli Secvla ar 
iwvevs dasakodirebeli aminomJavis Secvlas. reparacia ki uzrunvelyofs dnm-is zo-
gierTi dazianebuli ubnis aRdgenas;

5. kibos mizezi aris organizmSi genetikurad Secvlili ujredebis gamravleba, rasac 
zogjer imunuri sistema Seicnobs, rogorc ucxo ujreds da anadgurebs mas. amitom 
imunologebis erT-erTi mniSvnelovani amocanaa kibos ujredebis ganadgurebaSi 
imunuri sistemis mniSvnelobis kvleva;

6. es daavadebebi (hemofilia, daltonizmi) gamowveulia recesiuli sqesTan SeWiduli 
mutaciebiT;

7. mxolod erT xelze gamoxatuli eqvsTiTianoba. laTinurad eqvsi aris “siqsT”, 
radgan mas xelze hqonda eqvsi TiTi, aqedan warmodgeba misi saxeli.

8. Tu gavamravlebT im sayvavile kvirtebiT, romelTac ganicades es mutacia. sxva veg-
etatiuri organoebiT gamravlebisas aRniSnuli mutacia ar gadaecema, radgan maT 
somatur ujredebs ar ganucdiaT es mutacia;
davaleba:
1. qalis genotipia -- bb, mamakacis – Bb;
2. normaluri bavSvebis dabadebis albaTobaa 1/4;¼
3. albinosi bavSvis dabadebis albaTobaa 1/2;
4. mSoblebis genotipia -- Aa X aa;
5. Tu qalis genotipia Aa maSin, Tu genotipia AA maSin cacia bavSvis dabadeba SeuZle-

belia;
6. 1/4;
7. 50%
8. g) mutacia SeiZleba iyos organiznmisaTvis an saziano, an neitraluri da anda moce-

muli momentisaTvis neitraluri.

gakveTili 3.15

Tema: memkvidreobiTobisa da cvalebadobi kanonzomierebebi
gakveTilis saTauri: qromosomuli mutaciebi
kiTxvebi:

1. b variantSi me-4 wyvilSi erTi qromosomaa, g-Si me-4 wyvilSi erTi qromosoma damate-
bulia, d-Si me-2 wyvilSi ori qromosomaa damatebuli, e-Si yvela wyvilSi TiTo qro-
mosomaa damatebuli, xolo v-Si – or – ori;

2. meiozis procesis darRveva;
3. magaliTad, Tu normaluri kvercxujredi ganayofierda spermatozoidiT, romelic 

erT-erTi qromosomuli wyvilidan ar Seicavs arc erT qromosomas, miiReba mono-
soma;

4. Tu diploiduri gameta ganayofierda haploiduri gametiT, miiReba triploiduri 
zigota.

5. a) a. – amovardnilia D geni; 
b. – gaormagebulia BC genebi; 
g. – adgili Seicvala DE da F genebma; 
d. – Sebrunebulad aris ganlagebuli BCD genebi; 
e. – orma arahomologiurma qromosomam gacvala erTmaneTTan genebi; 
v. -- B da C genebi gadaadgilda imave qromosomaSi;

b) qromosomis struqturas;
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davaleba:
1. maTi birTvi izrdeba, radgan izrdeba qromosomebis ricxvi, Sesabamisad izrdeba 

citoplazmis moculobac, radgan SenarCundes birTvul-plazmuri Tanafardobis 
mudmivoba;

2. b – monosomia, g – trisoia, d – tetrasomia, e – triploidia, v – tetraploidia.
3. haploiduri somaturi ujredebi aqvs: zrdasrul xavsebs, mamr WianWvelebs, fut-

krebs da sxva.
4. meiozis procesis darrveva: I meiozSi homologiuri qromosomebis ganurideba, an II 

meiozuri gayofis dros qromatidebi erTmaneTs ar scildeba.
5. aneuploidiis dros qromosomul nakrebs, normalurTan SedarebiT, aklia erTi an 

meti qromosoma, anda erTi an meti qromosomaa damatebuli.
6. aneuploidiis saxeebia; trisomia, tetrasomia, monosomia. nolisomia.
7. a) qromosomuls, radgan am dros ar icvleba genebis struqtura; 

b) a – delecia, b – dublikacia, g – inversia, d – inversia, e – translokacia, v – trans-
lokacia.

Seamowme Seni codna

daasrule winadadeba:
1.	 sasqeso qromosomebi.
2.	 sruli dominireba, arasruli dominireba da kodominireba.
3.	 komplementaruli urTierTqmedeba, epistazi da polimeria.
4.	 autosomuri.
5.	 miRebuli yvela hibridi fenotipurad erTnairia.
6.	 monohibriduli Sejvarebis dros mirebuli pirveli Taobis hibridebis TviTdam-

tvervis an erTmaneTTan SejvarebiT gamravlebisas meore TaobaSi gamovlindeba 
rogorc dominanturi, ise recesiuli niSan-Tviseba TanafardobiT 3:1.

7.	 erTi wyvili niSan-Tvisebis mixedviT daTiSva xdeba sxva niSan-Tvisebisagan da-
moukideblad.

8.	 homogameturi
9.	 sxvadasxva wyvili alelbi sxvadasxva wyvil qromosomaSia lokalizebuli.
10.	sxvadasxva geni erT qromosomaSia lokalizebuli. 
11.	ganayofierebis           sasqeso
12.	genotipisa da garemo faqtorebis 
13.	modofikaciuri
14.	reaqciis norma
15.	genis, qromosomebis struqturis an ricxvis

gamoTvale:
1. 2,5 % ABc,      2,5% AbC,    2,5%  aBc,   2,5%  abC;    22,5% ABC,   22,5%Abc,   22,5%aBC, 

22,5%abc.
2. 12 morganidi.
3. 5%AbC,   5%Abc,   5%aBC,   5%aBc;    20%ABC,   20%abc,   20%ABc,     20% abC.

Semoxaze swori pasuxi:
1.	 d.	 2.b,g.	 3.g.	 4.d.	 5.g.	 6.a	 7.b.	 8.a.	 9.b.	 10.b.	 11.e.	 12.a.	 13.g.	

14.g.          15.g.	 16.g	 17.b.	 18.a.
muSaoba ilustraciaze:

1. a _ delecia,  b _ duplikacia,   g _ inversia,  d _ translokacia.
2. pirveli meiozis anafazaSi erTmaneTs ar dascilda erTi wyvili homologiuri qroo-

soma da amitom miRebul ujredebidan erTSi aRmoCnda sami orqromqtidiani qromo-
soma da eoreSi erTi orqromqtidiani qromosoma. meore meiozuri gayofis Sedegad 
miRebuli oTxi ujredidan, orSi sm-sami qromosomaa, xolo orSi _ TiTo-TiTo. Tu 
pirveli ori gaeta iiRebs monawileobas ganayofierebaSi, adgili eqneba trisomias, 
xolo Tu danarCeni ori _ monosomias.
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Tavi IV – genetikuri teqnologiebi

gakveTili 4.1

Tema: genetikuri teqnologiebi
gakveTilis saTauri: genuri inJineria – bioteqnologiis uaxlesi dargi
kiTxvebi:

1. a) mutacia SeiZlebs gaCndes ultraiisferi sxivebis moqmedebiT; b) restriqtaze-
bis awarmoeben dazinebuli ubnis amoWras; g) dazianebuli ubanis aRadgena; d) da-
zianebul ibnebSi xdeba nukleotidebis Tanmimdevrobis Secvla, rac genur mutacias 
iwvevs da dnm-is reparaciiT xdeba genuri mutaciis likvidacia;

2. donori adamianis kuWqveSa jirkvlis ujredis gamoyofa; 2. ujredidan dnm-is gamo-
yofa; 3. dnm-dan restriqtazas gamoyenebiT insulinis sinTezze pasuxismgebeli genis 
amoWra, 4-5. baqteriidan plazmidas gamoyofa, 6. plazmidas gaSla, 7. palzmidaSi genis 
CaSeneba, 8. plazmidas Seyvana baqteriaSi, 9. baqteriebi iwyeben insulinis sinTezss;

3. insulinis sinTezis unars;
4. baqteriul ujreds insulini ar sWirdeba;
5. aRniSnulia insulinis molekulebi.

davaleba:
1. donori ujredidan dnm-is fragmentis gadatans recipient ujredSi virusis saSu-

alebiT trensduqcia ewodeba. baqteriofagebma B baqteriebidan AbaqteriebSi gadai-
tanes triftofaniss sinTezze pasuxismgebeli geni.

2. dmn-is fragmentis gadamtanis rols;
3. “donoris” rols asrulebs B baqteria;
4. “mimRebis” rolSia A baqteria ;
5. SeiZleba baqteriofagi CaiTvalos klonirebad veqtorad;

gakveTili 4.2

Tema: genetikuri teqnologiebi
gakveTilis saTauri: adamianis genetika
kiTxvebi:

1. ara, radgan ar SeiZleba vinmes surviliT, eqsperimentebis Catarebis mizniT, adamian-
ebis Sejvareba; es araeTikuria.

2. araidenturi tyupebis gamoyeneba ar SeiZleba, radgan maT gansxvavebuli genoti-
pebi aqvT da cvlileba mxolod garemo pirobebis zemoqmedebiT ar SeiZleba iyos 
gamowveuli.

3. qromosomaTa kvlevisaTvis yvelaze mosaxerxebelia mitosis metafaza.
davaleba:

1. avadmyofi bavSvis dabadebis albaToba 1/4, am mutaciis matarebeli bavSvis dabadebis 
albaToba 2/4, janmrTelis -- 1/4;

2. a) radgan am daavadebis gamomwvevi aleli dominanturia, igi gamomJRavndeba rogorc 
homozigotur, ise heterozigotus mdgomareobaSi; imitom, rom deda am genis recesi-
uli alelebis mixedviT homozigoturia da Svilebis ½ recesiuli homozigoturebi 
arian;

3. axlo naTesavebis msgavsi genotipi aqvT, qorwinebis Sedegad maT STamomavlobaSi 
genebis didi nawili gadadis homozigotur mdgomareobaSi, amitom izrdeba recesiu-
li mutaciebis fenotipurad gamovlenis albaToba;

4. mSoblebis asakis gazrdasTan erTad izrdeba daunis sindromiT daavadebuli bavS-
vebis dabadebis sixSirec;

5. 1) albinizmi gamowveulia recesiuli aleluri geniT. radgan igi Tqvens SvilSi ga-
momJRavnda, es imas niSnavs, rom Tqven am recesiuli alelis matarebeli xarT. Tqveni 
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tyupebi arian araidenturi tyupebi , romelTaganac erTma dedisgan miiRo domi-
nanturi aleli da fenotipurad normaluriebi daibada, xolo meorem dedisganac 
miiRo recesiuli aleli da fenotipurad albinosi daibada. kvlav albinosi bavSvis 
dabadebis albaTobaa 1/2; 
2) mSoblebmac da bavSvebmac unda gaikeTos citogenetikuri gamokvlevebi. Tu mSo-
blebi ar arian raime memkvidreobiTi anomaliis gamomwvevi genebis matarebeli, maSin 
unda dadgindes, es daavadeba bavSvSi generaciuli mutaciiTa gamowveuli, Tu so-
maturi. Tu somaturi mutaciiTaa gamowveuli, igi Tqveni Svilis STamomavlobas ar 
gadaecema.

gakveTili 4.3

Tema: genetikuri teqnologiebi
gakveTilis saTauri: genuri Terapia
kiTxvebi:

1. cilis sinTezi ar moxdeba, radgan transkrifcia birTvSi xdeba;
2. recipientis Svilebs donoris geni memkvidreobiT ar gadaecema.

gakveTili 4.4

Tema: genetikuri teqnologiebi
gakveTilis saTauri: dnm-is anabeWdebi da misi praqtikuli gamoyeneba
kvleva 1.
lekvis deda aris pirveli lekvi, radgan lekvis da mis dnm-Si erTnairi sixSiriT meor-

deba aramakodirebeli monakveTebi.
kvleva 2.
eWvmitanilebis dnm-is anabeWdebis mixedviT sisxlis wveTi ekuTvnis maTes.
kvleva 3.
kvlevis mizani: samefo akldamaSi napovni ori qalis mumiidan romelime miekuTvnebo-

da Tu ara haTSefsuts;
kvlevis procesi:

•	 gamosakvlevi ucnobi qalis mumiebis menjis Zvlidan qsovilis nimuSis aReba da dnm-is 
gamoyofa;

•	 haTSefsuts bebiis -- nefertias menjis Zvlidan qsovilis nimuSis aReba da dnm-is gam-
oyofa;

•	dnm-is anabeWdebis erTmaneTTan Sedareba;
g) anabeWdebis Sedarebam uCvena, rom erT-erTi ucnobi mumiis dnm-is anabeWdebi erTma-

neTTan axlos iyo aramakodirebebli monakveTebis ganmeorebadeobis mixedviT;
d) daskvna: is ucnobi mumia, romlis dnm-is anabeWdebi enaTesaveboda nefertias dnm-s, 

haTSefsuti iyo.
kiTxvebi:

1. anabeWdebi ekuTvnis erTidaigive baqterias.
2.

ana andersoni hercogi filipi karl moCeri
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davaleba:
1. TATAGGCCTAGCGC, restriqtaza mas daWris aseT fragmentebad: TATAGG da CCTAGCGC;
2. a) TGG, CCTTAAGGATTTTGG, CCCCCTTAAG; b) ACC, GGAATTCCTAAAACC, 

GGGGGAATTC;
3. a) 1 – ATTGAACC, 2 – GGAATAACGCGCGCC, 3 – GGCACATATAAAAGGGGAATCC, 4 – 

GGAAGGT;
4. gamoiyeneba medicinaSi, pirovnebis identifikaciisTvis, kriminalistikaSi.

gakveTili 4.5

Tema: genetikuri teqnologiebi
gakveTilis saTauri: genetika da seleqcia
davaleba:

1. axlonaTesauri Sejvarebis dros STamomavlobaSi homozigoturobis xarisxi izrdea, 
amitom saziano recesiuli mutaciebi fenotipurad gamovlindeba.

2. sasargeblo niSan-Tvisebebis ganmtkicebis, an wminda xazebis gamoyvanis mizniT.
3. hibridis sicocxlisunarianobisa  da produqtiulobis amaRleba. 
4. Soreuli hibridizaciis an xazTaSorisi hibridizaciis dros. am dros hibridebSi 

heterozigoturobis xarisxi maRalia.
5. maRali heterozigoturobis gamo Semdeg TaobaSi xdeba daTiSva da …. . .
6. Sidasaxeobrivi Sejvarebis dros erTi saxeobis farglebSi xdeba Sejvareba da hi-

bridi nayofieria, xolo Soreuli hibridizacia xdeba sxvadasxva saxeobebsa da 
zogjer sxvadasxvagvaris saxeobebs Soris, amitom hibridia unayofoa.

7. sxvadasxva saxeobisaTvis gansxvavebuli kariotipia damaxasiaTebeli, amitom meiozis 
procesi irRveva, magaliTad, ar xdeba koniugacia.

8. seleqciaSi poliploidias unayofobis dasaZlevad iyeneben.
9. xelovnuri mutagenezi niSnavs mutagenuri faqtorebis gamoyenebiT xelovnuri 

mutaciebis gamowvevas. am dros xdeba Secdomebi dnm-is replikaciis dros da geni 
icvleba, Sesabamisad icvleba masSi daprogramebuli cila, cilis Tvosebebis Secvla 
ki niSan-Tvisebebis Secvlas iwvevs.

Seamowme Seni codna 
SearCie swori pasuxi:

1 2 3 4 7 8 9
a  g b b g b d

5. bioturi_a; konkurencia_z; adaptacia_d; mimikria_e; SemzRudveli faqtori_g; 
ekologia_b; simbiozi-v.

6. ar xdeba sezonuri cvlilebebi;

10. 
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Tavi V – evolucia

gakveTili 5.1
Tema: evolucia
gakveTilis saTauri: evoluciuri Teoria
kiTxvebi:

1. lamarkis azriT, evoluciis mamoZravebeli Zalaa organizmis Sinagani swrafva sru-
lyofilebisaken da garemo faqtorebis zemoqmedeba organizmebze, organizmTa 
reaqcia garemos zemoqmedebaze atarebs mizanSewonil xasiaTs. darvinis evoluciuri 
Teoriis Tanaxmad, evoluciis ZiriTadi faqtorebia memkvidreobiTi cvalebadoba, 
xolo mamoZravebeli Zalebia –arsebobisTvis brZola da bunebrivi gadarCeva;

2. garemos zemoqmedebiT organizmebSi sasargeblo cvlilebebis warmoqmniT;
3. individebi, romlebsac garemos garkveul pirobebSi aqvT sasargeblo memkvidreo-

biTi cvlilebebi.
4. xelovnuri gadarCevis Sedegad warmoiqmneba jiSi.

davaleba
1. organizmis urTierTqmedeba cocxali da aracocxali garemos obieqtebTan;
2. lamarkis mixedviT- organizmis Sinagani swrafva srulyofilebisaken da garemo faq-

torebis zemoqmedeba d organizmebze. organizmTa reaqcia garemos zemoqmedebaze 
garemos cvlilebis adekvaturia da gadaecema STamomavlobas. darvinis mixedviT-
arsebobisTvis brZola da bunebrivi gadarCeva memkvidreobiTi cvalebadobis safuZ-
velze ganapirobebs garemosTan organizmebis Seguebulobebis warmoqmnas;
4. vazis, xorblis;
5.

bunebrivi gadarCeva saerTo xelovnuri gadarCeva

warmoiqmneba garemos gansazRvrul 
pirobebTan Seguebuli saxeoba
awarmoebs buneba
gadairCeva sicocxlisTvis mniS-
vnelovani niSnebi
moqmedebs populaciis da saxeobis 
sasrgeblod
warmoebs organuli samyaros 
mTeli istoriis manZilze.

memkvidreobiTi cvalebadoba warmoiqmneba jiSi
awarmoebs adamiani
gadarCevis moqmedebas warmarTavs 
misTvis sasurveli mimarTulebiT.
gadairCeva adamianisTvis sasarge-
blo niSan-Tvisebebi
moqmedebs im droidan, roca ada-
mianma xeli mohkida miwaTmoqmede-
bas da cxovelTa moSinaurebas.

gakveTili 5.2

Tema: evolucia
gakveTilis saTauri: evoluciis sinTezuri Teoria
kiTxvebi:

1. . eyrdnoba klasikur darvinizms, Tanamedrove genetikis da ekologiis, molekuluri 
biologiis, paleontologiis monacemebs;

2.populacia;
3.populaciebis saxiT. saxeobis mTlianoba SenarCunebulia erTi populaciis indi-

videbis migraciiT meoreSi, ric Sedegadac xdeba alelebis cvla;
4. zebra da cxeni sxvadasxva saxeobaa;

davaleba
1. morfologiuri, fiziologiuri, bioqimiuri, genetikuri, ekologiuri, geografiu-

li kriteriumebiT;
2. mxolodkriteriumebis erToblioba iZleva saxeobis swor daxasiaTebas;
3. evoluciis masalas warmoadgens memkvidreobiTi cvalebadoba; evoluciis mTavari 

mamoZravebeli faqtoria bunebrivi gadarCeva arsebobisTvis brZolis safuZvelze; 
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evoluciis umciresi erTeulia populacia; saxeoba Sedgeba qvesaxeobebis da popula-
ciebisgan, romelTa Soris SesaZlebelia Tavisufali Sejvareba da nayofieri STamo-
mavlobis mocema.

gakveTili 5.3

Tema: evolucia
gakveTilis saTauri: populacia
kiTxvebi:

1. erTi individis sicocxle xanmoklea populaciasTan SedarebiT. populaciaSi gamud-
mebiT xdeba TaobaTa cvla, memkvidreobiTi cvalebadobis wyalobiT organizmebi 
gansxvavdebian genotipurad,  mimdinareobs brZola arsebobisTvis da bunebrivi 
gadarCeva memkvidreobiTi cvalebadobis safuZvelze; 

2. individebis Tavisufali Sejvareba; 
3. a)SeumCnevelia saarsebo garemoSi;  b) daiRupeba, radgan mtrebisTvis advilad Sesa-

mCnevi gaxdeba 
 4. a)genTa dreifi; b)genTa nakadi; g) mutaciebi d) bunebrivi gadarCeva

davaleba.
1. erTi saxeobis Tavisuflad Sejvarebad individTa erTobliobas, romelic xan-

grZlivad arsebobs garkveul teritoriaze da SedarebiT gamocalkevebulia sxva 
erTobliobisagan;  

2. alelebis da genotipebis sixSire;         
3. populacia mravalricxovania, Sejvareba SemTxveviTi xasiaTisaa, ar warmoiqmneba 

axali mutaciebi, yvela genotipi erTnairad sicocxlisunariania, ar mimdinareobs 
gadarCeva, ar xdeba genTa nakadi populaciebs Soris; 

4.

a b g d e

1 X
2 X
3 X
4 X
5 X

gakveTili 5.4
Tema: evolucia
gakveTilis saTauri: brZola arsebobisTvis
kiTxvebi:

1. konkurencia teritoriisTvis, mdedrisTvis, sakvebisTvis; 
2. erToblivad moipiveben sakvebs, icaven Tavs; 
3.ganawilebulia movaleobebi ojaxis wevrebs Soris. urTierTdaxmareba, erToblivi 

Tavdacva. mimdinareobs; 
4.parazitizmi; 
5.konkurencia; 

davaleba. 
1.

a b g d e

1 X

2 X

3 X X X
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2. arsebobisTvis brZola SesaZloa saziano iyos calkeuli individisTvis, magram 
sasargebloa mTlianad populaciisTvis. umTavresad gadarCebian da Tavis Semdeg 
datoveben nayofier STamomavlobas garemosTan ukeT Seguebuli organizmebi.

3. saxeoba gacilebiT mravalricxovan STamomavlobas warmoqmnis, vidre SesaZloa rom 
mocemul teritoriaze gadarCes da zrdasrul formas miaRwios. arsebobisTvis 
brZolaSi imarjveben is individebi, romlebsac  garemos garkveul pirobebSi aqvT 
sasargeblo memkvidreobiTi cvlilebebi. aseTi organizmebi umTavresad gadarCebian 
da Tavis Semdeg datoveben nayofier STamomavlobas. 

gakveTili 5.5
Tema: evolucia
gakveTilis saTauri: bunebrivi gadarCeva
kiTxvebi:

1. romelTac aqvT adapturi upiratesobebi;
2. feris cvlileba;
3. a)Ria Seferiloba;  b)muqi Seferiloba;

4. 
a b g

I X
II X
III X

DADAdavaleba

1.
1 2 3

a X
b X
g X

2. garemosTan ukeT misadagebuli cvlilebebis mqone individebi met STamomavlobas 
toveben, vidre isini, visi Tvisebebi naklebad morgebulia garemos pirobebs;

3.

mamoZravebeli gadarCeva saerTo mastabilizebeli

moqmedebs maSin, roca populaciis 
saarsebo garemo icvleba an roca 
populaciis wevrebi axal, gansxvave-
buli garemo pirobebSi migrireben. 
zogierTi fenotipuri cvlilebebis 
ganawilebis mruds gadawevs erTi an 
meore mimarTulebiT.

ukeT Seguebuli individebis 
gadarCena da STamomavlobis 
datoveba, konkretul saa-
rsebo garemoSi garkveuli 
genotipebis SerCeviTi 
SenarCuneba da maTi gadacema 
momdevno TaobebisTvis.

uzrunvelyofs saxeobis niSan-
Tvisebebis SenarCunebas garemos 
mudmiv pirobebSi. moqmedebs eqs-
tremaluri fenotipebis winaaR-
mdeg da upiratesobas aniWebs 
saSualo, adre Camoyalibebul 
variantebs

4. Seguebulobebis warmoqmna; axal saxeobaTa warmoqmna;
5. a-mastabilizebeli, b-mamoZravebeli, g-dizruptuli.

gakveTili 5.6

Tema: evolucia
gakveTilis saTauri: Seguebuloba – bunebrivi gadarCevis Sedegi
kiTxvebi:
1. fiziologiuri;
2.orTabrZola, saqorwino cekva;
3. fiziologiuri-g,d,e,v; struqturuli-a,b,T; qceviTi-z;
4.Seguebuloba SefardebiT xasiaTs atarebs.
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davaleba
Sevsebuli cxrilis savaraudo varianti:

udabno

garemos abioturi komponentebi organizmis Seguebulobani

garemos moyviTalo an moruxo 
Seferiloba

moyviTalo Calisferi bewvi

miwis zedapiri qviSiani an qviania CliqiT dafaruli ganieri terfi

qviSiani qarebi nestoebis sarqvelebi, Tvalebze xSiri wamwamebi

tenianobis nakleboba 45 dRe Zlebs wylis gareSe, erTbaSad 50 l-mde wyals svams da 
swrafad aRidgens Zalebs, kuzSi igrovebs cxims

cxeli zafxuli, dRe-Ramis 
ganmavlobaSi temperaturis didi 
meryeoba

sicxeSi mcire raodenobis Sards gamoyofs, ar oflianobs; dRe-
Ramis ganmavlobaSi misi sxeulis temperatura did farglebSi 
meryeobs

zamTari yinuliani da Tovliania xSiri bewvi

gakveTili 5.7

Tema: evolucia
gakveTilis saTauri: axal saxeobaTa warmoqmna
kiTxvebi:

1. arealis gafarToeba an saarsebo arealis danawevreba sxvadasxva zRudeebiT, polip-
loidiis warmoqmna, hibridizacia da Semdeg qromosomTa nakrebis gaormageba, sezon-
uri izolacia;
davaleba

1. niSan-TvisebaTa dacileba;
2. arealis gafarToebiT an saarsebo arealis danawevrebiT;
3. galapagosis mTiulebi, dauruli lariqsi; tyis SroSana;
4. saxeobaTwarmoqmna xdeba orive SemTxvevaSi divergenciis gziT;
5. cocxali organizmebis organizaciis TandaTanobiTi amaRleba, garemos pirobebTan 

organizmTa SefardebiTi Seguebuloba, saxeobaTa mravalferovneba.

gakveTili 5.8

Tema: evolucia
gakveTilis saTauri: makroevolucia
kiTxvebi:

1. a)analogiuri; b)analogiuri; ;
2.warmoSobis erTianobaze;
3. kibosnairebis da Tevzis layuCebi, Txunels da maxras wina kidurebi da a.S;
4. saerTo pirobebSi cxovreben da bunebrivi gadarCeva erTi mimarTulebiT moqmedebs;
5. msgavs garemo pirobebSi cxovrebam;
6.  ganviTarebis adreul stadiebze  Canasaxebs Soris uamravi msgavsebaa: sxeulis for-
ma, kudis arseboba, kidurebis Canasaxebi, xaxis orive mxares layuCebis jibeebi. msgav-
sia Sinagani agebulebac. Tavdapirvelad yvelas aqvs qorda, Semdeg-xerxemali, agreTve 
sisxlis mimoqcevis sistema erTi wriT, erTnairi agebulebis Tirkmelebi da sxva.  Cana-
saxebis ganviTarebasTan erTad maT Soris msgavseba sustdeba da TandaTan sul ufro 
mkafiod iwyeba im klasebis niSnebis gamovlena, romlebsac isini ekuTvnian: xvliks, boc-
versa da adamians layuCis jibeebi Seezrdeba , viTardeba xuTTiTiani kidurebi , sisxlis 
momiqcevis ori wre da sxva. mimdinareobs Canasaxebis niSan-Tvisebebis dacileba da saku-
Tari klasis, rigis, ojaxis, gvarisa da saxeobis niSnebis SeZena
7. saerTo warmoSobaze;
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8. frinvelis_ frTebi da bumbuliT dafaruli sxeuli, fexze-oTxi TiTi, sami- win 
mimarTuli, erTi –ukan. qvewarmavlis_ kudis malebis grZeli rigi, muclis neknebi da 
kbilebi, utropo mkerdis Zvali
davaleba:  

1. paleontologia Seiswavlis gadaSenebuli organizmebis namarx naSTebs da avlens 
maT msgavseba-gansxvavebas Tanamedrove organizmebTan;

2. paleontologiuri monacemebi iZleva masalas uZveles droSi arsebuli orga-
nizmebis Sesaxeb, sxvadasxva sistematikur jgufs Soris kavSiris Sesaxeb;

3. namarxi-arqepteriqsi, nadirxvliki, fsilofitebi. Tanamedrove-ixvniskarta.
4. erT garemoSi cxovrebam;
5. TvalsaCino xdeba evoluciuri cvlilebebis mimarTuleba;
7. ZuZumwovrebs, radgan naSierebs rZiT kvebaven;
9. protonema;
10. maT naTesaur kavSirze.

gakveTili 5.9

Tema: evolucia
gakveTilis saTauri: evoluciis damamtkicebeli sabuTebi
kiTxvebi:
2. nervuli, sisxlis mimoqcevis, sunTqvis sistemebis seriozuli  cvlilebebma.
3. amcirebs an zrdis mcenareTa da cxovelTa saxeobebis raodenobas. mRrRnelebis, 

buzebis, taraknebis, sarevela mcenareebis da a.S. ;
4. iremi, jixvi, daTvi da a.S.
davaleba:

1. biologiuri progresi iwvevs organizaciis donis amaRlebas da srulyofas, ricxo-
briobiobis zrdas, arealis gafarToebas, progresul diferenciacias-sistematikuri 
jgufebis zrdas. biologiuri regresi aris daRmavali ganviTareba, romlis damaxasi-
aTebeli niSnebia individebis ricxvis Semcireba, arealis SezRudva, jgufTa (popula-
cia, saxeoba, gvari...) mravalgvarobis Semcireba;
2. rodesac garemo pirobebi swrafad icvleba, zogierTi saxeoba ver aswrebs Sesabamisi 
Seguebulobebis warmoqmnas, rac iwvevs saxeobis individebis ricxobriobis Semcirebas, 
maTi saarsebo arealis Seviwroebas;
3. arogenezi iwvevs cocxal arsebaTa organizaciis saerTo amaRlebas, sasicocxlo pro-
cesebis intensivobis zrdas. alogenezi warmoadgens specifikur garemosTan viwro Seg-
uebulobebs , romlebic mniSvnelovania arsebobisTvis brZolaSi, magram mniSvnelovnad 
ar cvlis organizaciis dones. katagenezi aris iseTi evoluciuri cvlileba, romelic 
organizaciis donis gamartivebas iwvevs.

Seamowme Seni codna

1. a;	 2. g;	 3. b;	 4. g;	 5.g;	 6. b;	 7. a;	
8. saerTo amaRlebas; intensivobis zrdas; klasebis, tipebis;
9.

 arqeopteriqsi

msgavseba qvewarmavlebTan kudis malebis grZeli rigi, muclis neknebi da kbilebi, utropo mkerdis 
Zvali.

msgavseba frinvelebTan frTebi da bumbuliT dafaruli sxeuli, fexze-oTxi TiTi, sami- win mimar-
Tuli, erTi –ukan

10. mravalricxovania; axali mutaciebi; genTa nakadi.
11.b;		 12.a;		  13.d;		  14.b;		  15.a
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Tavi VI – ekologia

gakveTili 6.1

Tema: ekologia
gakveTilis saTauri: ekologia
kiTxvebi:
1. udabnoSi-wyali, tundraSi-temperatura;
2. uamravi mtris arseboba;
davaleba
1. a)200 da -280 ; b) 50 da 400;
2. a)-30, +30 ; b)mcirdeba; g) -40, +40; d)stenobionturi;
3. ekologia Seiwavlis organizmebis istoriulad Camoyalibebul damokidebulebebs 

saarsebo garemosTan. ekologia ikvlevs garemo faqtorebis zegavlenas cocxal or-
ganizmebze, calkeuli individis, populaciebis reaqciebs am faqtorebis moqmedebaze, 
meqanizmebs, romlebic moqmedebs populaciis struqturasa da ricxovnobaze;

4. garemo warmoadgens saarsebo pirobebis kompleqss, romelic ama Tu im xarisxiT mo-
qmedebs organizmebis cxovelqmedebaze;

5. ekologiur faqtorebs uwodeben saarsebo garemos elementebs, romlebic pirdapir 
an iribad moqmedeben organizmze individualuri ganviTarebis Tundac erT stadiaze;

6. faqtoris im intensivobas, romelic yvelaze xelsayrelia organizmis cxovelq-
medebisaTvis, optimaluri intensivoba anu optimumi ewodeba. faqtors, romlis inten-
sivoba uaxlovdeba gamZleobis sazRvrebs an scdeba mis mniSvnelobebs da zRudavs or-
ganizmebis arsebobas, raodenobas, gamravlebas an gavrcelebas, SemzRudvel faqtors 
uwodeben;

gakveTili 6.2

Tema: ekologia
gakveTilis saTauri: abioturi faqtorebi
kiTxvebi:
1. a)qtiurad mimdinareobs wiTel da iisfer sinaTleze; b) 445 da 660 nm;
2. xdeba konkurencia sinaTlisaTvis 
3. sakvebis mosapoveblad.
4. saTburebSi, oranJereebSi fotoperiodizmis gaTvaliswinebiT SesaZlebelia za-

mTarSi bostneulis, dekoratiuli mcenareebis moyvana, fermebSi_ kvercxmdeblobis 
gazrda qaTmebSi da a.S.

5. niangebi icvlian mdebareobas mzis miarT da aReben pirs, raTa gazardon siT-
bos gacema aorTqlebis gazrdiT, Zlieri sicxisas Sedian wyalSi. ZaRli Tavs afarebs 
Crdils, xSirdeba sunTqva, Zlierdeba wylis aorTqleba.

6. Ramura, bayayi, gveli da a.S.
gv. 177
7. aqvT didi zomis foTlebi didi raodenobiT bageebiT. intesiurad xdeba transpira-

cia.
davaleba
1. mcenare niadagidan iRebs wyals da sakveb nivTierebebs. mcenare warmoadgens sakvebs 

pirveli rigis konsumentebisTvis;
2. atmosferuli Jangbadi da naxSirorJangi SeiZleba CaiTvalos abiotur faqtorad. 

misi Semcveloba atmosferoSi moqmedebs nivTierebaTa cvlis intensivobaze;
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gakveTili 6.4

Tema: ekologia
gakveTilis saTauri: ekosistemebi
kiTxvebi:
1. wyalmcenareebi, umartivesebi, kibosnairebi, Tevzebi, yanCa da a.S.;
2.kvebiTi urTierTobebi;
3. balaxovani mcenareebi;
4. meore rigis;
5. SesaZlebelia. mag mocemul badeSi arwivi aris meore rigis konsumenti kvebiT jaWv-

Si_balaxi_kurdReli_ arwivi, mesame rigis_jaWvSi_balaxi_Tagvi_gveli_arwi-
vi;

6. eqvsi konsumenti;
7. ara, radgan igi mravalferovani sakvebiT ikvebeba.
8. balaxi_Tagvi_bu;
9. producentebi qmnian produqcias, reducentebi nivTierebaTa wrebrunvaSi CarTvas 

uzrunvelyofen.
10. xemcenare_kalia_niblia-qori; balaxi_matli_niblia_qori; yvavili_pepe-

la_xvliki; yvavili_bugri-Wiamaia_qaTami-qori;
davaleba
1. avtotroful, konsumentebi, heterotrofuli, reducentebis, organuli;
2. producentebi, reducentebi.
3. balaxi_Tagvi_arwivi; balaxi_Tagvi_ kata; mcenare_Citi_arwivi da a. S.
4. 1.g; 4.2 g; 4.3 b; 4.4 g; 4.5 a;
5. foTlovani tye, wiwvovani tye, stepi, alpuri mdelo, Waobi, naxevradudabno. mt-

knari wylis , zRvis ekosistema.

gakveTili 6.5

Tema: ekologia
gakveTilis saTauri: populaciis ricxobriobaze moqmedi faqtorebi
kiTxvebi:
1. balaxi_Tagvi_arwivi; balaxi_iremi_ mgeli; mcenare_Tagvi_bu da a. S;
2. ara;
3. ekosistema SesaZloa daiRupos, radgan buCqnari saarsebo garemoa mravali fr-

invelisTvis, romlebic mavne mwerebs anadgureben. frinvelebis migracia tyidan gamoi-
wvevs mavne mwerebis masobriv gamravlebas, rac seriozul zians miayenebs xemcenareebs;

kvleva
 *Tagvebis ricxvis zrda moxda dakvirvebis pirvel wels, Semdeg wlebSi SeiniSneba maTi 

ricxvis Semcireba, minimaluria me-3-4 wels. Semdeg kvlav izrdeba Tagvebis raodenoba, 
dakvirvebis me-5-6 wels Tagvebis raodenoba kvlav gazrdilia, Semdeg wlebSi ki ecema.

*melas raodenoba izrdeba dakvirvebis me-2 da me-7 wels. danarCen wlebSi SeiniSneba 
kleba;

*Tagvebis populaciis zrda iwvevs melas populaciis zrdas da piriqiT.
4. a)1790 w._10 mln, 1920w-110 mln, 1950w-150 mln, 1980_240 mln.; b)sayofacxovrebo pi-

robebis gaumjobeseba, samedicino momsaxurebis gaumjobeseba, ekonomikis winsvla, imi-
grantTa didi raodenoba.

5.1982-1989; b) sikvdilianoba Warbobs Sobadobas;
davaleba
1. socialur-ekonomikuri da religiur-kulturuli maxasiaTeblebis gamo. bavSvi am 

qveynebSi warmoadgens muSaxels;
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2. 

4.a) 

b) samedicino momsaxurebis da ekonomikuri mdgomareobis gaumjobesebam, ramac Seam-
cira bavSvTa Soris sikvdilianoba bangladeSSi.

g)SenarCundeba.

gakveTili 6.6

Tema: ekologia
gakveTilis saTauri: naxSirbadisa da azotis wrebrunva bunebaSi
kiTxvebi:
2. aRar moxdeboda azotis atomebis CarTva wrebrunvaSi, rac saboloo jamSi sicocx-

lis daRupvas gamoiwvevda;
davaleba
2. aorTqleba-kondensacia-naleqebi
3. producentebi amzadeben produqcias, romelsac moixmaren konsumentebi, xdeba 

elementebis gadacema kvebiT jaWvSi. reducentebi Slian organul naSTebs da atomebs 
abruneben wrebrunvaSi.
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