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1. koncefcia
XPklasis `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.

X klasis `biologiis~ saxelmZRvanelo moicavs ?? Tavsa da ??? gakveTils. saxelmZ-
Rvanelos Sinaarsi Seesabameba erovnuli saswavlo gegmiT gaTvaliswinebul misaRwev 
Sedegebsa da indikators.

X 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 X 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.



6

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.

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;

•	 mieces jansaRi da usafrTxo cxovrebis wesis dauflebis SesaZlebloba;

•	 gacnobierebuli hqondes mecnierebis roli kacobriobis progresSi;
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•	 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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2. saxelmZRvanelos Sesatyviseba erovnul saswavlo 
gegmasTan

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

1.2 1.3 1.4 1.6 1.7 1.11 1.17 2.2 3.2 3.5
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 liter-
aturis moZiebiT);
ganarCevs mudmiv da cvlad (damokidebul, 
damoukidebel) parametrebs; 
gansazRvravs kvlevis pirobebs da Cat-
arebis etapebs;
arCevs saTanado xelsawyoebs/aRWurvilo-
bas/instrumentebs, asabuTebs arCevans;
gansazRvravs monacemebis aRricxvis 
formebs (cxrilebi, grafikebi, siebi, 
fotoebi, Canawerebi).
kvl.X.2.moswavles SeuZlia kvleviTi proceduris ganxorcieleba/monacemebis aRricxva. 

1.5 1.8 2.2 2.5 3.2 4.4 5.5 5.6 1.17 4.8
moiZiebs da aanalizebs Sesabamis infor-
macias; 
iyenebs Sesabamis masalas an/da aRWurvi-
lobas da atarebs dagegmil cdas us-
afrTxoebis 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 mniSvn-
elobebis aRricxva);
iyenebs saTanado wesebs sakuTari da sx-
vaTa usafrTxoebis uzrunvelsayofad. 
kvl.X.3.moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunikacio saSualebis gamoy-
enebiT.
 1.11 1.14 1.17 2.3 2.5 2.7 2.9 3.2 3.3 4.8
iyenebs sxvadasxva xerxs (diagramebs, 
cxrilebs, grafikebs, siebs) monacemTa 
warmosadgenad; 
iyenebs sainformacio-sakomunikacio te-
qnologiebs Tvisebrivi da raodenobrivi 
monacemebis dasamuSaveblad da warmosad-
genad. 
kvl.X.4.moswavles SeuZlia monacemTa analizi da Sefaseba.

1.5 1.17 2.5 2.7 2.9 4.6 4.7 4.8 4.9 4.11
iyenebs diagramebs, cxrilebs da 
grafikebs monacemebs an cvladebs Soris 
damokidebulebis aRsawerad;
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aanalizebs monacemebs (mag., saSualo 
ariTmetikuli sididis da saSualodan 
gadaxrebis dadgena), saWiroebis SemTx-
vevaSi, sakontrolo cdis Sedegebis gaT-
valiswinebiT, gamoitans daskvnebs; 

2.5 4.6 4.7 4.8 4.9 4.11 5.2

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

3.4 4.7

adarebs daskvnebs gamoTqmul varauds, 
gansxvavebis SemTxvevaSi xsnis mizezebs;

4.7 4.11

ganixilavs dakvirvebisa da gazomvebis 
dros gamovlenil moulodnelobebs, cdi-
lobs maT axsnas;

4.7

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

3.4 4.7 4.11

saWiroebis SemTxvevaSi gegmavs momaval 
cdas;

4.8 4.10

SeimuSavebs gamoyenebuli meTodebis dax-
vewis gzebs. 

4.8 4.10

mimarTuleba: cocxali samyaro 
biol.X.5.moswavles SeuZlia imsjelos ujredSi mimdinare procesebze da daasabuTos maTi mniSvn-
eloba organizmisaTvis. 

msjelobs ujredis struqturuli kompo-
nentebis urTierTkavSirze da ganixilavs 
ujreds, rogorc erT mTlians;

1.8 1.9 1.12 1.13 1.14

iyenebs membranis Txevad-mozaikur mod-
els ujredsa da garemos Soris kavSiris 
sademonstraciod (mag., SerCeviTi gam-
taroba, difuzia, osmosi, aqtiuri trans-
porti, endocitozi, egzocitozi, ”Tavi-
sianis” da ”ucxos” cnoba); 

1.10 1.11

asabuTebs ujredis SemadgenlobaSi Sema-
vali araorganuli da organuli nivTiere-
bebis aucileblobas organizmisaTvis; 

1.1 1.2 1.3 1.4 1.5 1.7

ilustraciis da/an modelis saSualebiT 
aCvenebs biopolimerebis agebulebebs 
Soris msgavsebasa da gansxvavebas da 
msjelobs maT mniSvnelobaze TiToeuli 
ujredisaTvis da mTeli organizmisaTvis;

1.2 1.3 1.4 1.5 1.6 1.7

wylis fizikuri da qimiuri Tvisebebis 
safuZvelze asabuTebs sicocxlisaTvis 
mis aucileblobas;

1.1

atarebs cdebs da avlens katalizuri 
procesebis intensivobis damokidebule-
bas zogierT faqtorze (mag., temperatu-
ra, pH), monacemebs gamosaxavs grafikulad 
da aanalizebs Sedegebs; 

1.17 3.5

msjelobs anaboluri da kataboluri 
procesebis arsze, aRwers da sqematurad 
gamosaxavs maT mimdinareobas;

1.15 1.16 1.18

moipovebs informacias kancerogenuri 
nivTierebebis rolze ujredis arakon-
trolirebadi gayofis procesSi - sim-
sivneebis ganviTarebaSi; 

3.4

varaudobs, Tu rogori iqneba ujredis 
metabolizmi konkretul situaciaSi (mag., 
gonebrivi da fizikuri datvirTva, mos-
venebis mdgomareoba, hipoqsia, Tireoto-
qsikozi, diabeti), agrovebs informacias 
varaudis dasadastureblad.

4.1 4.8 4.11 4.13
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biol.X.6.moswavles SeuZlia daaxasiaTos sunTqvis procesis Taviseburebebi mcenareebsa da cxove-
lebSi.

1.18 2.2 2.4 2.8
saubrobs sunTqvis produqtebiT ujre-
debis momaragebis gzebze da msjelobs 
cxoveluri da mcenareuli ujredebis 
mier energiis warmoqmnis Taviseburebe-
bze;
warmosaxavs sunTqvis process, rogorc 
qimiuri reaqciebis jams da ganixilavs 
glukozas, rogorc ujredis energiis 
ZiriTad wyaros;
msjelobs aerobuli da anaerobuli 
sunTqvis Taviseburebebze. aRwers da 
sqematurad gamosaxavs maT mimdinareobas, 
wers Sesabamis gantolebebs, erTmaneTs 
adarebs am or process;
msjelobs cxovelebsa da mcenareebSi mim-
dinare aerobuli/anaerobuli procesebis 
msgavseba/gansxvavebaze;
qmnis aerobuli sunTqvis modelebs (mag., 
qalaqisa da ujredis analogia - energiis 
wyaroebi da moxmarebis mizani TiToeu-
lisaTvis);
eqsperimentulad ikvlevs wvis process 
(mag., Saqris natexis wva daxurul qilaSi). 
adarebs wvas da ujredul sunTqvas da 
msjelobs am ukanasknelis upiratesobaze;
aRwers gzebs, romliTac organizmi marag-
deba JangbadiT (mag., sxeulis zedapiri, 
traqeebi, layuCebi, filtvebi);
saubrobs alveolis Tvisebebze da xsnis 
dazianebis dros alveolis arsebobisas 
gazTa cvlis Seferxebis mizezebs;
asabuTebs sisxlis da sisxlis mimoqcevis 
mniSvnelobas naxSirorJangis da Jangba-
dis transportirebis procesSi.
biol.X.7.moswavles SeuZlia daasabuTos kvebis da monelebis mniSvneloba organizmis zrda-ganviTa-
rebisaTvis da energiiT uzrunvelsayofad.

2.4 3.1 3.2 3.3 3.5
atarebs cdebs sakvebSi dagrovili ener-
giis raodenobis gamosaTvlelad, adarebs 
sakveb produqtebs energetikuli Rireb-
ulebis mixedviT;
asabuTebs sakvebis mniSvnelobas organiz-
mis zrdisaTvis da energiiT momaragebi-
saTvis;
adarebs mcenareuli da cxoveluri or-
ganizmebis kvebis tipebs da adgens maT 
Soris principul gansxvavebas;
ikvlevs sakvebis Sedgenilobas (organuli 
da araorganuli nivTierebebi, vitamin-
ebi), kvebiT Rirebulebas da energiis 
Semcvelobas, aanalizebs dabalansebuli 
kvebiTi racionis da TiToeuli komponen-
tis mniSvnelobas organizmisaTvis;
sqematurad asaxavs sakvebi nivTierebebis 
gzas saWmlis momnelebeli sistemidan 
ujredebamde; 
asabuTebs miRebuli sakvebidan indi-
vidisaTvis damaxasiaTebeli nivTiere-
bebis awyobis princips;
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moipovebs informacias sxvadasxva sakvebi 
produqtis kvebiT Rirebulebaze da 
energiis Semcvelobaze da msjelobs 
dabalansebuli racionis mniSvnelobaze 
sxvadasxva asakobrivi jgufisaTvis;
eqsperimentulad asabuTebs fermentebis 
moqmedebas sakvebis qimiur daSlis pro-
cesze da msjelobs temperaturisa da 
pH-is zemoqmedebiT fermentuli aqtivobis 
cvlilebaze;
acnobierebs monelebuli sakvebis aTvise-
baSi sisxlis mimoqcevis sistemis mniSvn-
elobas.
biol.X.8.moswavles SeuZlia imsjelos fotosinTezze, rogorc mcenareuli biomasis warmomqmnel 
sakvanZo procesze.

1.16 1.17 1.18 2.1
msjelobs garemosaTvis mwvane mcenaris 
mniSvnelobaze;
sqemis saxiT warmoadgens fotosinTezis 
sawyis da saboloo produqtebs; 
aRwers mcenaris satransporto sistemas 
da msjelobs wylis da mineraluri niv-
Tierebebis moZraobis kanonzomierebebze;
cdis saSualebiT ikvlevs sxvadasxva 
foTolSi (mag., feradi foTlebi, ramden-
ime dRiT sibneleSi gaCerebuli foTlebi, 
damcvelobiTi safarvelis mqone foT-
lebi) saxameblis arseboba/ar arsebobas, 
adgens cxrils da masSi warmodgenil 
monacemebs akavSirebs qlorofilis arse-
bobasTan;
ikvlevs (eqsperimentulad, mza monace-
mebis analizis safuZvelze, simulaciuri 
programebis daxmarebiT) garemo faq-
torebis (sinaTlis intensivoba, tem-
peratura, naxSirorJangis koncentracia) 
gavlenas fotosinTezis procesze;
ganasxvavebs fotosinTezsa da sunTqvas 
mcenareebSi;
msjelobs fotosinTezis Sedegad foT-
lebSi warmoqmnili glukozis Semdgom 
bedze (moixmareba sunTqvis procesSi, 
saxameblis warmosaqmnelad);
warmoadgens referats mcenareuli bioma-
sidan damzadebuli ekonomikurad mniS-
vnelovani produqtebis Sesaxeb.
biol.X.9.moswavles SeuZlia daasabuTos satransporto sistemis mniSvneloba organizmisaTvis.

2.1 2.2 2.3 2.4 2.5 2.6 2.7 4.7 4.12
aanalizebs wylis da sakvebi nivTierebebis 
transportirebis meqanizms mcenareebSi;
ikvlevs garemo pirobebis zemoqmedebiT 
wylis transportirebis intensivobis 
cvlilebebs mcenareebSi;
axasiaTebs sisxlis mimoqcevis sistemis 4 
ZiriTad komponents (are - sisxli, gamtari 
milebi - sisxlZarRvebi, tumbo - guli, 
mimocvlis uSualo segmenti - kapilarebi) 
da TiToeulis mniSvnelobas nivTierebaTa 
transportis procesSi;
ilustraciis gamoyenebiT aRwers sisxlis 
wiTeli ujredis moZraobas sisxlis mimo-
qcevis sistemaSi (mag., erTi eriTrocitis 
moZraoba aortidan marcxena parkuWamde);
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qmnis antigenisa da antisxeulis urT-
ierTqmedebis models da msjelobs am 
urTierTqmedebis mniSvnelobaze; 
ganasxvavebs sistolur da diastolur 
wnevas. zomavs sisxlis wnevas. msjelobs 
gulis muSaobasa da sisxlis wnevas Soris 
arsebul urTierTdamokidebulebaze. 
aRwers avtonomiuri nervuli sistemis 
mier gulisa da sisxlis wnevis reguli-
rebis process;
aanalizebs jansaRi cxovrebis wesis da 
janmrTelobaze moqmedi risk-faqtorebis 
zegavlenis Semcirebis mniSvnelobas;
axasiaTebs zogierT gul-sisxlZarRvovan 
paTologias (mag., aTerosklerozi, gulis 
manki, gulis kunTis infarqti).
biol.X.10. moswavles SeuZlia daasabuTos makoordinirebeli sistemebis mniSvneloba orga-
nizmisaTvis.

4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.12 4.13
msjelobs organizmebSi gaRizianebis sapa-
suxod warmoqmnil procesebze; 
axasiaTebs mcenareuli hormonebis rols 
zrdis, ganviTarebisa da stimulze sapa-
suxo reaqciebis koordinirebaSi;
aanalizebs makoordinirebeli sistemebis 
mniSvnelobas sxvadasxva saxis ujredebisa 
da qsovilebis normaluri funqcioni-
rebisaTvis; 
erTmaneTs adarebs nervul da endokri-
nul sistemebs (moqmedebis dro, infor-
maciis gadacemis forma, pasuxis xan-
grZlivoba, moqmedebis areali). Sedegebs 
warmoadgens cxrilis saxiT;
axasiaTebs tvinis sxvadasxva ubnis daniS-
nulebas da asabuTebs centraluri ner-
vuli sistemis integralur funqcias;
saubrobs nervuli sistemisTvis zogier-
Ti medikamentis damazianebel efeqtze; 
aRwers hormonis gamoyofis ormxrivi 
regulaciis process (regulacia cen-
traluri nervuli sistemidan da regula-
cia mocemuli hormonis koncentraciiT 
sisxlSi); 
ganasxvavebs pirobiT da upirobo refle-
qsebs da sqematurad gamosaxavs refleq-
sur rkals.
biol.X.11.moswavles SeuZlia daasabuTos gamomyofi sistemis mniSvneloba Sinagani garemos mudmi-
vobis SenarCunebisaTvis (homeostazi).

1.10 2.2 4.9 4.10 4.11
msjelobs organizmisaTvis Sinagani 
garemos mudmivobis SenarCunebis aucile-
blobaze;
eqsperimentulad asabuTebs difuziis 
da osmosis mniSvnelobas mcenareuli da 
cxoveluri qsovilisaTvis; 
axasiaTebs homeostazis procesSi 
monawile organoebs, cxrilis da/an dia-
gramis saxiT warmoadgens maT mier kon-
trolirebad procesebs (mag., Tirkmelebi 
- wylisa da marilebis regulacia);
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msjelobs uaryofiTi ukukavSiris prin-
cipis Sesaxeb da iyenebs mas TiToeul 
ujredSi garemos mudmivobis SenarCu-
nebis meqanizmis asaxsnelad;
msjelobs kanis mniSvnelobaze organizmis 
temperaturis mudmivobis SenarCune-
baSi da ganixilavs am process, rogorc 
uaryofiTi ukukavSiris magaliTs. 
biol.X.12.moswavles SeuZlia imsjelos sxvadasxva garemos mimarT organizmebis moZraobis adap-
taciur Taviseburebebze.

4.4 5.1 5.2 5.3 5.4 5.5 5.6
msjelobs ConCxisa da kunTebis daniS-
nulebaze organizmisaTvis (mag., sayrden-
mamoZravebeli, damcvelobiTi);
modelebze amoicnobs adamianis Zvlebsa 
da kunTebs da saubrobs maT funqciaze;
eqsperimentis saSualebiT adgens Zv-
lisaTvis organuli da araorganuli 
nivTierebebis mniSvnelobas; 
ganasxvavebs adamianis ConCxSi arsebuli 
sxvadasxva tipis ZvalTa SeerTebebs, 
aRwers maT Taviseburebebs, msjelobs 
damatebiTi struqturebis (iogis, myesis, 
xrtilis) mniSvnelobaze normaluri moZ-
raobisaTvis, mohyavs moZravi SeerTebis 
analogiebi teqnikur konstruqciebSi;
saubrobs kunTis SekumSvis meqanizmze, 
qmnis models antagonisti kunTebis muS-
aobis principis (mag., orTava da samTava 
kunTebi) sademonstraciod; 
msjelobs frinvelTa ConCxis frenasTan 
dakavSirebul Taviseburebebze (mag., 
Rruiani, msubuqi Zvlebi, sxeulis forma, 
dabalansebuli wona);
msjelobs wyalSi mobinadre cxovelebis 
curvasTan dakavSirebul struqturul 
Taviseburebebze (mag., sxeulis forma, 
farflebi);
msjelobs mcenareTa moZraobis sxvadasx-
va formebze (mag., fototropizmi, geo-
tropizmi).
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3. wlis bolos misaRwevi Sedegebi da indikatorebi

mimarTuleba: mecnieruli kvleva-Zieba 
kvl.X.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.X.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.X.3.moswavles SeuZlia monacemTa warmodgena sxvadasxva sakomunikacio 
saSualebis 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.X.4.moswavles SeuZlia monacemTa analizi da Sefaseba.

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

ulebis aRsawerad;
•	 aanalizebs monacemebs (mag., saSualo ariTmetikuli sididis da saSualodan gadaxrebis 

dadgena), saWiroebis SemTxvevaSi, sakontrolo cdis Sedegebis gaTvaliswinebiT, 
gamoitans daskvnebs; 



16

•	 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.X.5.moswavles SeuZlia imsjelos ujredSi mimdinare procesebze da 
daasabuTos maTi mniSvneloba organizmisaTvis. 

Sedegi TvalsaCinoa, Tu moswavle: 
•	 msjelobs ujredis struqturuli komponentebis urTierTkavSirze da ganixilavs 

ujreds, rogorc erT mTlians;
•	 iyenebs membranis Txevad-mozaikur models ujredsa da garemos Soris kavSiris 

sademonstraciod (mag., SerCeviTi gamtaroba, difuzia, osmosi, aqtiuri transporti, 
endocitozi, egzocitozi, ”Tavisianis” da ”ucxos” cnoba); 

•	 asabuTebs ujredis SemadgenlobaSi Semavali araorganuli da organuli nivTiere-
bebis aucileblobas organizmisaTvis; 

•	 ilustraciis da/an modelis saSualebiT aCvenebs biopolimerebis agebulebebs Soris 
msgavsebasa da gansxvavebas da msjelobs maT mniSvnelobaze TiToeuli ujredisaTvis 
da mTeli organizmisaTvis;

•	 wylis fizikuri da qimiuri Tvisebebis safuZvelze asabuTebs sicocxlisaTvis mis 
aucileblobas;

•	 atarebs cdebs da avlens katalizuri procesebis intensivobis damokidebulebas zo-
gierT faqtorze (mag., temperatura, pH), monacemebs gamosaxavs grafikulad da aanali-
zebs Sedegebs; 

•	 msjelobs anaboluri da kataboluri procesebis arsze, aRwers da sqematurad gamo-
saxavs maT mimdinareobas;

•	 moipovebs informacias kancerogenuri nivTierebebis rolze ujredis arakontroli-
rebadi gayofis procesSi - simsivneebis ganviTarebaSi; 

•	 varaudobs, Tu rogori iqneba ujredis metabolizmi konkretul situaciaSi (mag., gon-
ebrivi da fizikuri datvirTva, mosvenebis mdgomareoba, hipoqsia, Tireotoqsikozi, 
diabeti), agrovebs informacias varaudis dasadastureblad.

biol.X.6.moswavles SeuZlia daaxasiaTos sunTqvis procesis Tavisebure-
bebi mcenareebsa da cxovelebSi.

Sedegi TvalsaCinoa, Tu moswavle:
•	 saubrobs sunTqvis produqtebiT ujredebis momaragebis gzebze da msjelobs cxove-

luri da mcenareuli ujredebis mier energiis warmoqmnis Taviseburebebze;
•	 warmosaxavs sunTqvis process, rogorc qimiuri reaqciebis jams da ganixilavs glu-

kozas, rogorc ujredis energiis ZiriTad wyaros;
•	 msjelobs aerobuli da anaerobuli sunTqvis Taviseburebebze. aRwers da sqematurad 

gamosaxavs maT mimdinareobas, wers Sesabamis gantolebebs, erTmaneTs adarebs am or 
process;

•	 msjelobs cxovelebsa da mcenareebSi mimdinare aerobuli/anaerobuli procesebis 
msgavseba/gansxvavebaze;
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•	 qmnis aerobuli sunTqvis modelebs (mag., qalaqisa da ujredis analogia - energiis wy-
aroebi da moxmarebis mizani TiToeulisaTvis);

•	 eqsperimentulad ikvlevs wvis process (mag., Saqris natexis wva daxurul qilaSi). 
adarebs wvas da ujredul sunTqvas da msjelobs am ukanasknelis upiratesobaze;

•	 aRwers gzebs, romliTac organizmi maragdeba JangbadiT (mag., sxeulis zedapiri, 
traqeebi, layuCebi, filtvebi);

•	 saubrobs alveolis Tvisebebze da xsnis dazianebis dros alveolis arsebobisas gaz-
Ta cvlis Seferxebis mizezebs;

•	 asabuTebs sisxlis da sisxlis mimoqcevis mniSvnelobas naxSirorJangis da Jangbadis 
transportirebis procesSi.

biol.X.7.moswavles SeuZlia daasabuTos kvebis da monelebis mniSvneloba 
organizmis zrda-ganviTarebisaTvis da energiiT uzrunvelsayofad.

Sedegi TvalsaCinoa, Tu moswavle:
•	 atarebs cdebs sakvebSi dagrovili energiis raodenobis gamosaTvlelad, adarebs 

sakveb produqtebs energetikuli Rirebulebis mixedviT;
•	 asabuTebs sakvebis mniSvnelobas organizmis zrdisaTvis da energiiT momaragebisaT-

vis;
•	 adarebs mcenareuli da cxoveluri organizmebis kvebis tipebs da adgens maT Soris 

principul gansxvavebas;
•	 ikvlevs sakvebis Sedgenilobas (organuli da araorganuli nivTierebebi, vitaminebi), 

kvebiT Rirebulebas da energiis Semcvelobas, aanalizebs dabalansebuli kvebiTi 
racionis da TiToeuli komponentis mniSvnelobas organizmisaTvis;

•	 sqematurad asaxavs sakvebi nivTierebebis gzas saWmlis momnelebeli sistemidan 
ujredebamde; 

•	 asabuTebs miRebuli sakvebidan individisaTvis damaxasiaTebeli nivTierebebis awyo-
bis princips;

•	 moipovebs informacias sxvadasxva sakvebi produqtis kvebiT Rirebulebaze da ener-
giis Semcvelobaze da msjelobs dabalansebuli racionis mniSvnelobaze sxvadasxva 
asakobrivi jgufisaTvis;

•	 eqsperimentulad asabuTebs fermentebis moqmedebas sakvebis qimiur daSlis pro-
cesze da msjelobs temperaturisa da pH-is zemoqmedebiT fermentuli aqtivobis cv-
lilebaze;

•	 acnobierebs monelebuli sakvebis aTvisebaSi sisxlis mimoqcevis sistemis mniSvnelo-
bas.

biol.X.8.moswavles SeuZlia imsjelos fotosinTezze, rogorc mcenareuli 
biomasis warmomqmnel sakvanZo procesze.

Sedegi TvalsaCinoa, Tu moswavle:
•	 msjelobs garemosaTvis mwvane mcenaris mniSvnelobaze;
•	 sqemis saxiT warmoadgens fotosinTezis sawyis da saboloo produqtebs; 
•	 aRwers mcenaris satransporto sistemas da msjelobs wylis da mineraluri nivTiere-

bebis moZraobis kanonzomierebebze;
•	 cdis saSualebiT ikvlevs sxvadasxva foTolSi (mag., feradi foTlebi, ramdenime 

dRiT sibneleSi gaCerebuli foTlebi, damcvelobiTi safarvelis mqone foTlebi) 
saxameblis arseboba/ar arsebobas, adgens cxrils da masSi warmodgenil monacemebs 
akavSirebs qlorofilis arsebobasTan;
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•	 ikvlevs (eqsperimentulad, mza monacemebis analizis safuZvelze, simulaciuri pro-
gramebis daxmarebiT) garemo faqtorebis (sinaTlis intensivoba, temperatura, nax-
SirorJangis koncentracia) gavlenas fotosinTezis procesze;

•	 ganasxvavebs fotosinTezsa da sunTqvas mcenareebSi;
•	 msjelobs fotosinTezis Sedegad foTlebSi warmoqmnili glukozis Semdgom bedze 

(moixmareba sunTqvis procesSi, saxameblis warmosaqmnelad);
•	 warmoadgens referats mcenareuli biomasidan damzadebuli ekonomikurad mniS-

vnelovani produqtebis Sesaxeb.

biol.X.9.moswavles SeuZlia daasabuTos satransporto sistemis mniSvn-
eloba organizmisaTvis.

 Sedegi TvalsaCinoa, Tu moswavle:
•	 aanalizebs wylis da sakvebi nivTierebebis transportirebis meqanizms mcenareebSi;
•	 ikvlevs garemo pirobebis zemoqmedebiT wylis transportirebis intensivobis cvli-

lebebs mcenareebSi;
•	 axasiaTebs sisxlis mimoqcevis sistemis 4 ZiriTad komponents (are - sisxli, gamtari 

milebi - sisxlZarRvebi, tumbo - guli, mimocvlis uSualo segmenti - kapilarebi) da 
TiToeulis mniSvnelobas nivTierebaTa transportis procesSi;

•	 ilustraciis gamoyenebiT aRwers sisxlis wiTeli ujredis moZraobas sisxlis mimo-
qcevis sistemaSi (mag., erTi eriTrocitis moZraoba aortidan marcxena parkuWamde);

•	 qmnis antigenisa da antisxeulis urTierTqmedebis models da msjelobs am urTierTq-
medebis mniSvnelobaze; 

•	 ganasxvavebs sistolur da diastolur wnevas. zomavs sisxlis wnevas. msjelobs gulis 
muSaobasa da sisxlis wnevas Soris arsebul urTierTdamokidebulebaze. 

•	 aRwers avtonomiuri nervuli sistemis mier gulisa da sisxlis wnevis regulirebis 
process;

•	 aanalizebs jansaRi cxovrebis wesis da janmrTelobaze moqmedi risk-faqtorebis ze-
gavlenis Semcirebis mniSvnelobas;

•	 axasiaTebs zogierT gul-sisxlZarRvovan paTologias (mag., aTerosklerozi, gulis 
manki, gulis kunTis infarqti).

biol.X.10. moswavles SeuZlia daasabuTos makoordinirebeli sistemebis 
mniSvneloba organizmisaTvis.

Sedegi TvalsaCinoa, Tu moswavle:
•	 msjelobs organizmebSi gaRizianebis sapasuxod warmoqmnil procesebze; 
•	 axasiaTebs mcenareuli hormonebis rols zrdis, ganviTarebisa da stimulze sapasuxo 

reaqciebis koordinirebaSi;
•	 aanalizebs makoordinirebeli sistemebis mniSvnelobas sxvadasxva saxis ujredebisa 

da qsovilebis normaluri funqcionirebisaTvis; 
•	 erTmaneTs adarebs nervul da endokrinul sistemebs (moqmedebis dro, informaciis 

gadacemis forma, pasuxis xangrZlivoba, moqmedebis areali). Sedegebs warmoadgens 
cxrilis saxiT;

•	 axasiaTebs tvinis sxvadasxva ubnis daniSnulebas da asabuTebs centraluri nervuli 
sistemis integralur funqcias;

•	 saubrobs nervuli sistemisTvis zogierTi medikamentis damazianebel efeqtze; 
•	 aRwers hormonis gamoyofis ormxrivi regulaciis process (regulacia centraluri 

nervuli sistemidan da regulacia mocemuli hormonis koncentraciiT sisxlSi); 
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•	 ganasxvavebs pirobiT da upirobo refleqsebs da sqematurad gamosaxavs refleqsur 
rkals.

biol.X.11.moswavles SeuZlia daasabuTos gamomyofi sistemis mniSvneloba 
Sinagani garemos mudmivobis SenarCunebisaTvis (homeostazi).

Sedegi TvalsaCinoa, Tu moswavle:
•	 msjelobs organizmisaTvis Sinagani garemos mudmivobis SenarCunebis aucilebloba-

ze;
•	 eqsperimentulad asabuTebs difuziis da osmosis mniSvnelobas mcenareuli da cxove-

luri qsovilisaTvis; 
•	 axasiaTebs homeostazis procesSi monawile organoebs, cxrilis da/an diagramis 

saxiT warmoadgens maT mier kontrolirebad procesebs (mag., Tirkmelebi - wylisa da 
marilebis regulacia);

•	 msjelobs uaryofiTi ukukavSiris principis Sesaxeb da iyenebs mas TiToeul ujredSi 
garemos mudmivobis SenarCunebis meqanizmis asaxsnelad;

•	 msjelobs kanis mniSvnelobaze organizmis temperaturis mudmivobis SenarCunebaSi 
da ganixilavs am process, rogorc uaryofiTi ukukavSiris magaliTs. 

biol.X.12.moswavles SeuZlia imsjelos sxvadasxva garemos mimarT orga-
nizmebis moZraobis adaptaciur Taviseburebebze.

Sedegi TvalsaCinoa, Tu moswavle:
•	 msjelobs ConCxisa da kunTebis daniSnulebaze organizmisaTvis (mag., sayrden-mamoZ-

ravebeli, damcvelobiTi);
•	 modelebze amoicnobs adamianis Zvlebsa da kunTebs da saubrobs maT funqciaze;
•	 eqsperimentis saSualebiT adgens ZvlisaTvis organuli da araorganuli nivTiere-

bebis mniSvnelobas; 
•	 ganasxvavebs adamianis ConCxSi arsebuli sxvadasxva tipis ZvalTa SeerTebebs, aRwers 

maT Taviseburebebs, msjelobs damatebiTi struqturebis (iogis, myesis, xrtilis) 
mniSvnelobaze normaluri moZraobisaTvis, mohyavs moZravi SeerTebis analogiebi 
teqnikur konstruqciebSi;

•	 saubrobs kunTis SekumSvis meqanizmze, qmnis models antagonisti kunTebis muSaobis 
principis (mag., orTava da samTava kunTebi) sademonstraciod; 

•	 msjelobs frinvelTa ConCxis frenasTan dakavSirebul Taviseburebebze (mag., 
Rruiani, msubuqi Zvlebi, sxeulis forma, dabalansebuli wona);

•	 msjelobs wyalSi mobinadre cxovelebis curvasTan dakavSirebul struqturul Ta-
viseburebebze (mag., sxeulis forma, farflebi);

•	 msjelobs mcenareTa moZraobis sxvadasxva formebze (mag., fototropizmi, geotro-
pizmi).

programis Sinaarsi

ujredi. ujreduli Teoria, organoidebi da maTi funqciebi, atomuri da molekulu-
ri Sedgeniloba, biopolimerebi, plastikuri da energetikuli cvla.

sakvebi da saWmlis moneleba. kvebis tipebi, sakvebis mravalferovneba, wyali, miner-
aluri marilebi, cilebi, cximebi, naxSirwylebi, vitaminebi. am komponentebis Sefardeb-
iTi Semcveloba sakvebSi da TiToeulis ZiriTadi daniSnuleba; saWmlis momnelebeli 
sistemis zogadi agebuleba da calkeuli nawilebis funqciebi; fermentebis daniSnule-
ba da moqmedebis Taviseburebani.
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fotosinTezi da nivTierebaTa transporti mcenareebSi. fotosinTezi da kveba, fo-
tosinTezis intensivoba, foToli da fotosinTezi, fotosinTezi da garemo, mcenare 
da mineralebi, fesvebis mier wylis da mineralebis Sewova, satransporto sistema mcena-
reebSi, wylis moZraoba mcenareSi, transpiracia.

homeostazi. homeostazis zogadi daxasiaTeba, homeostazis xelSemwyobi pirobebi, 
kontroli sxeulis temperaturaze, eqskrecia: metabolizmis mavne produqtebis gamo-
yofa, osmoregulacia da Tirkmelebis ukmarisoba.

koordinacia da pasuxi gaRizianebaze. gaRizianebadoba da aRgznebadoba - cocx-
alis Tvisebebi. koordinacia: nervuli sistema, neironebi da refleqsuri rkali, cen-
traluri nervuli sistemis integraciuli funqcia; tvini, rogorc centraluri ner-
vuli sistemis procesori, narkotikebis damazianebeli moqmedeba centralur nervul 
sistemaze, receptorebi da SegrZneba; Tvali, rogorc SegrZnebis organo, endokrinuli 
sistema. 

sunTqva. organizmis energetikuli masala, naxSirwylebis sxvadasxva tipebi, aero-
buli da anaerobuli procesebi, atf. sunTqva sxeulis zedapiriT, traqeebiT, layuCe-
biT, filtvebiT. adamianis sunTqviTi parametrebi, airTa cvla - JangbadiT momarageba, 
filtvis ventilacia, Tambaqos mier gamowveuli daavadebebi.

sisxli da sisxlis mimoqceva. nivTierebaTa transporti cxovelebSi, sisxlis kom-
ponentebi da maTi funqciebi. nivTierebebis cvla sisxlsa da qsovilebs Soris kapila-
rebSi. guli, rogorc sisxlis mimoqcevis sistemis tumbo. sisxlis wnevis regulacia da 
varjiSis mniSvneloba. guli (agebuleba, cirkulacia, aorta, Rru venebi, filtvis arte-
ria da vena, winaguli, parkuWi). gulis muSaoba. koronaruli momaragebis darRveva.

moZraoba. ConCxi, ConCxis Zvlebis SeTanxmebuli moqmedeba, kunTebis SekumSva da en-
ergia. moZraoba haerSi, moZraoba wyalSi.

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;



21

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;

•	 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 
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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:

azrovnebis 
doneebi

 moswavle maswavleblis aqtivo-
bebi

SekiTxvebi

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

terminis mniSvnelobis 
Camowera; mTavari movlenis 
CamonaTvalis Sedgena; mo-
nacemebis Camowera an dasax-
eleba; mimdinare procesis/
movlenis amocnoba an aRwera 
da a.S.

aRwere rodis da sad 
mimdinareobs procesi? 
gaixsene ramdenime mov-
lena? 
ra mniSvneloba aqvs ter-
mins? da a.S.

gageba procesebis, Teoriebis mov-
lenebis sakuTari sityvebiT 
aRwera; grafikuli informa-
ciis erTi formidan meoreSi 
gadatana; sagnebis, movle-
nebis, procesebis TvalsaCino 
niSniT daxarisxeba; miRebuli 
codnis interpretacia da a.S.

gakveTilis sakuTari sityve-
biT gadmocema; sakiTxTan 
dakavSirebiT piradi ga-
mocdilebidan magaliTebis 
moyvana, movlenis/procesis 
amocnoba, reziumes dawera 
an zepiri Sejameba; sagnebis, 
movlenebis, procesebis 
TvalsaCino niSniT dax-
arisxeba da a.S.

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

gamoyeneba codnis transferi (arsebuli 
codnis praqtikaSi gamoy-
eneba); naswavli wesis mixedviT 
davalebis, samuSaos Sesrule-
ba da a.S.

cdis Catareba; monacemTa 
Segroveba, organizeba 
da diagramiT an cxrilis 
saSualebiT maTi gamosaxva; 
monacemTa analizis cxrilis 
interpretireba da a.S.

instruqciis mixedviT 
moaxdine cdis demon-
strireba; rogor gamov-
iyenoT cdis Sedegebi? 
Seadgine sqema; Seamowme 
dakvirvebis Sedegis 
samarTlianoba da a.S. 

analizi masalis Semadgenel nawilebad 
dayofa, nawilebs Soris kav-
Siris danaxva; procesis kanon-
zomierebis dadgena; mizezebsa 
da Sedegebs Soris kavSirebis 
dadgena da a.S.

mopovebuli informaciis 
Sejereba 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 erTmaneTis-
gan? Seadare movlenebi 
msgavsi da gansxvavebuli 
niSnebis mixedviT da a.S.

sinTezi hipoTezis wamoyeneba; kvle-
vis an referatis dagegmva; 
modelis Seqmna; problemis 
gadaWris alternatiuli 
gzebis wamoyeneba; nacnobi 
movlenebis, sagnebis, proce-
sebis axleburad gaanalizeba 
da a.S.

kvlevis dagegmva; hipoTeze-
bis gamoTqma; modelis Seqmna; 
nacnob movlenebs, sagnebs, 
procesebs Soris axle-
buri kavSirebis mimarTebis 
damyareba da a.S

ipove problemis gadaW-
ris SesaZlo gzebi; ra 
moxdeba Tu SevcvliT 
cdis Catarebis piro-
bebs? Seqmeni gaumjobe-
sebuli modeli da a.S. 
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Sefaseba movlenebis, procesebis Se-
faseba; modelis moqmedebis 
Sefaseba; daskvnebis gamotana; 
sakuTari poziciis mxardam-
Weri mtkicebulebis war-
modgena; argumentirebuli 
msjeloba da a.S.

debatebSi/diskusiebSi 
monawileoba; mosazrebebis 
gamoTqma, gadawyvetilebebis 
gansja, daskvnebis gamotana 
rekomendaciebis momzadeba; 
mocemul mizanTan kvlevis 
angariSis adeqvaturobis 
gansazRvra da a.S.

eTanxmebiT Tu ara...? 
romeli ufro mniS-
vnelovania? daicavi 
Seni pozicia, moiyvane 
argumentebi? daasabuTe 
romelia ufro efeq-
tiani da ratom? aris Tu 
ara ukeTesi alterna-
tiuli gadawyvetileba 
sakiTxTan dakavSirebiT 
da a.S.

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.
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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.

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 
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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.

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.
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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). 
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.

7. rekomendebuli Sefaseba sabunebismetyvelo 
mecnierebebSi

zogadsaganmanaTleblo skolaSi Sefasebis mizania swavla-swavlebis xarisxis marT-
va, rac gulisxmobs, erTi mxriv, swavlis xarisxis gaumjobesebas, meore mxriv, swavlis 
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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-
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.
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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;

•	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
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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.
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.
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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.

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;

•	 Cumi/morcxvi moswavlisaTvis specifikuri davalebis micema, rac xels Seuwyobs mis 
monawileobas, CarTvas diskusiaSi;
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•	 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

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-
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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......

 “kubi” 

meTodi Temis sxvadasxva kuTxiT gaSuqebis saSualebas iZleva. SerCeuli Tema moswav-
leebisaTvis kargad nacnobi unda iyos. misi ZiriTadi daniSnuleba – kiTxvas, werasa da 
azrovnebas Soris kavSiris damyarebaa. 

aRniSnuli meTodis gamoyenebiT maswavlebeli moswavleebs exmareba: damoukidebeli 
weris unaris ganviTarebaSi, sakuTari Tavisadmi rwmenis ganmtkicebaSi, sxvisi azris Se-
fasebisa da gaziarebis SiSis daZlevaSi, garkveuli Temis irgvliv mravalferovani mo-
sazrebebis formirebaSi. moswavleebi weriT naSroms qmnian Semdegi instruqciis mixed-
viT:

aRwere: aRwereT, daaxasiaTeT sagani, movlena an sxva (rogoria? feri, forma, zoma, 
sxva maxasiaTeblebi);

SeadareT: ras gaxsenebT? risgan gansxvavdeba? ra Tavisebureba axasiaTebs? daukav-
Sire, rogorc nacnob, ise ucnob sagnebs, movlenebs da sxv.;

gaaanalize: dawereT 4-5 postulati, rac msjelobis saSualebas mogcemT – ram gamoi-
wvia? ra faqtorebma ganapiroba? ram Secvala an raze moaxdina zemoqmedeba (ganviTare-
baze, mecnierebaze da sxv.)?

SegiZliaT gamoTqvaT varaudebi?
daicaviT: moiyvaneT damcavi argumentebi, ratom fiqrobT ase? ra argumentebi gaqvT 

saamisod?
sawinaaRmdego gamoTqviT: gamoTqviT sawinaaRmdego mosazrebebi da moiyvaneT Sesa-

bamisi argumentebi, daasaxeleT mizezebi;
Seafase: SeajameT Tqveni naazrevi da gamoitaneT daskvna.
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weris dasrulebis Semdeg moswavleebi naSromebs uziareben erTmaneTs. sasurvelia 
urTierTgaziarebis dros erTmaneTs miscen rCevebi da gansazRvron ra moewonaT da ra 
ara (magaliTad “momewona Seni xedva..... egeb raime miTxra am Temis Sesaxeb......” da a.S.).

SesaZlebelia naSromi Seiqmnas jgufSic. am SemTxvvevaSi maswavlebeli klass hyofs 
eqvs kacian jgufebad da jgufis TiToeul wevrs sakiTxi mieciT dasamuSaveblad (aR-
were, Seadare, gaaanalize, daicavi, sawinaaRmdego gamoTqviT, Seafase). moswavleebi Ta-
vad irCeven saukeTeso variants da warudgenen klass.

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:

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). 

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 
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.
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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 4. problema da misi gadaW-
ris sqema

gadaWris gzebi

problema

mizezebi

diagrama 3. aRweriTi sqema

Sedegi

diagrama 5. mizez -Sedegobriobis 
sqema

diagrama 6 Sedarebis sqema

Sedareba

msgavsebebi

gansxvavebebi
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9. gakveTilebis scenarebi da rekomendaciebi

gakveTili 1.4

Tema: ujredi
gakveTilis saTauri: cilebi
gakveTilis mizani: moswavlem imsjelos cilebis molekulur agebulebaze da struq-

turaze.
Sesabamisoba erovnuli saswavlo gegmis standartTan:
biol. X.5 moswavles SeuZlia imsjelos ujredSi mimdinare procesebze da daas-

abuTos maTi mniSvneloba organizmisTvis
•	 asabuTebs ujredis SedgenilobaSi Semavali araorganuli da organuli nivTierebebis 

aucileblobas organizmisaTvis.
kvl. X.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: saxelmZRvanelo, ori kvercxi, gamWvirvale Wiqa, sufris marili, 

marilmJava, saWmeli soda, samedicino spirti, Termometri.
gakveTilis msvleloba

1. Sesavali saubari, varaudebis gamoTqma (5wT)
gaacaniT moswavleebs gakveTilis Tema da mizani. ganumarteT maT, rom ujredis organ-

uli naerTebidan raodenobrivad da funqciebis mravalferovnebis mixedviT gamoirCeva 
cilebi. cila polimeruli naerTia da masSi monomerebis rols aminomJavebi asruleben. 
zogierTi cilis molekula asobiT da aTasobiT aminomJavisgan Sedgeba.

sTxoveT moswavleebs daakvirdnen ilustraciaze aminomJavebis molekulis struq-
turas, Seadaron isini erTmaneTs da gansazRvron:

a) ra nawilebi aqvT saerTo da ra gansxvavebuli? (saerTo aqvT amino da karboqsilis 
jgufebi).

b) am elementebidan romlis atomebia orive aminomJavas SedgenilobaSi?
(C, H, N, O).

2. aqtiuri leqcia, teqstze muSaoba, msjeloba (15wT)
moismineT moswavleTa varaudebi da sTxoveT teqsti waikiTxon individualurad Sem-

degi instruqciis mixedviT:
moniSneT teqstSi mocemuli SekiTxvebis pasuxebi:

•	ramdeni saxis amonomJava Rebulobs monawileobas cilis sinTezSi?

•	rogoria aminomJavas qimiuri Sedgeniloba?

•	ratom Tvlian, rom aminomJava amfoteruli bunebisaa?

•	 axseni ras niSnavs peptidur-kovalenturi bma? dipeptidi? tripepidi? peptiduri bma?

•	 axseni, rogor “iwyoba” polipeptiduri jaWvi?

•	 moismineT moswavleTa pasuxebi da esaubreT, rom yovel cilas gaaCnia Tavisi specifi-
kuri sivrcobrivi forma, anu konfiguracia, rac gansazRvravs mis Taviseburebebsa 
da funqciebs. cilebisaTvis damaxasiaTebeli sivrcobrivi organizaciis oTxi sxvad-
sxvagvari done: pirveladi, meoreuli, mesameuli da meoTxeuli struqturebi.
sTxoveT moswavleebs gaecnon TiToeul organizaciis dones, amisaTvis waikiTxon te-

qsti (individulurad).
mieciT saSauleba moswavleebs Tanmimdevrulad isaubron pirvelad, meoreul, ma-

sameul da meoTxeul sturqturaze. paralelurad dausviT kiTxvebi:
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•	ra gansxvavebaa moxarSuli da umi kvercxis cilas fizikur Tvisebebs Soris? ra faq-
torma gamoiqvia moxarSuli kvercxis cilis Tvisebebis Secvla?

3. cdaze dakvirveba, Sedegebis analizi, daskvnis gamotana (20 wT)
•	dawereT dafaze sityva d e n a t u r a c i a. sTxoveT moswaavleebs ganmarton:

•	ras niSnavs termini denaturacia?

•	ra faqtorebi iwvevs cilis denaturacias?
rogor fiqrob, moxarSuli kvercxis cila aRidgens misTvis damaxasiaTebel maRal 

struqturebs? ratom?
moismineT moswavleTa varaudebi da sTxoveT maT waikiTxon rubrika “kvleva”. sade-

monstracio magidaze dadgiT cdisTvis saWiro masala. survilisamebs gamoiyvaneT ori 
moswavle, romlebic Caatareben sademonstracio cdas. klass ki mieciT instruqcia da-
akvirdnen cdis msvlelobas, gaakeTon Canawerebi, gaaanalizon monacemebi da gamoita-
non daskvnebi.

cdis msvleloba:
aiReT ori umi kvercxis cila da Tanabrad gadaaanawileben 7 WiqaSi;
I WiqaSi -- temperatura oTaxis temperaturis Sesabamisia;
II Wiqa – gaaTbeT 450C –mde;
III Wiqas -- gaaTbeT 700C –mde;
IV WiqaSi – daamateT sufris kovzi sufris marili;
V WiqaSi – CaawveTeT 2-3 wveTi marilmJava;
VI WiqaSi --CaawveTeT samedicino spirtis ramdenime wveTi.

•	daakvirdiT Seicvala Tu ara cilis konsistencia WiqebSi (cilis Semkvriveba denatu-
raciis maCvenebelia);

•	 gamarTlda Tqveni varaudi?

•	 ganmarteT, romel WiqaSi moxda denaturacia da ra faqtorma gamoiwvia?

•	ra iyo cdaSi damokidebuli da damoukidebeli cvladi?
4. gakveTilis Sejameba (5 wT)

moismineT moswavleTa pasuxebi, SeajameT gakveTili da mieciT saSinao davaleba
moswavleTa Sefaseba SeiZleba praqtikuli samuSaos (eqsperimenti, cda, dakvirveba) 

Sefasebis kriteriumebiT (ixileT Sefasebis sqemebis nimuSebi).
swori pasuxebi
davaleba:

1. a. 2100, 20100. b. 20n. g. 20 saxis aminomJavisgan uamravi saxis cilis molekulis ageba 
SeiZleba.

2. sivrcobrivi modeli, igi atomebs Soris ganlagebasac gviCvenebs.
3. aucileblad imoqmedebs, radgan maRali struqturebis warmoqmnaSi mniSvnelovan 

rols asrulebs hidrofoburi bmebi.
4. pirvelad struqturaSi momxdari cvlileba cvlis cilis struqturas da Sesabam-

isad icvleba misi Tvisebebi, meorec _ Tu dairRva pirveladi struqtura, denatu-
racia xdeba Seuqcevadi.

5. orive monomerebisagan Sedgeba, magram polisaqaridi regularuli polimeria, rad-
gam erTi saxis monomerisgan – glukozisgan Sedgeba, xolo cila _ araregularuli, 
radgan sxvadasxva saxis monomerisgan Sedgeba.
kiTxvebi:

2. valini, izoleicini, leicini, meTionini, treonini, fenilalanini.
3. insulini – mesameuli, hemoglobini _ meoTxeuli, kolageni _ meoreuli.
4. moxarSuli kvercxis cila myaria, TeTri feris da gaumWvirvalea. Tvisebebis Secvla 

maRalma temperaturam da misma denaturaciam gamoiwvia.
5. ara, radgan daSlilia cilis pirveladi struqturac.
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gakveTili 1.12

Tema: ujredi
gakveTilis saTauri: ujredis organoidebi
gakveTilis mizani: moswavle msjelobs ujredis organoidebis agebulebasa da fun-

qciebze.
Sesabamisoba erovnuli saswavlo gegmis standartTan:
biol. X.5 moswavles SeuZlia imsjelos ujredSi mimdinare procesebze da daas-

abuTos maTi mniSvneloba organizmisTvis
•	 msjelobs ujredis struqturuli komponentebis urTierTkavSirze da ganixilavs 

ujreds, rogorc erT mTlians.
saWiro masala: saxelmZRvaneloSi mocemuli ilustraciebi, ujredis organoidebis 

TvalsaCinoeba
gakveTilis msvleloba

1. Sesavali saubari (5wT)
dayaviT klasi jgufebad (jgufis wevrebis raodenoba gansazRvreT klasSi moswav-

leTa saerTo raodenobis mixedviT). gaacaniT moswavleebs gakveTilis Tema da mizani. 
sTxoveT moswavleebs, gaixsenon ganvlili masala da upasuxon kiTxvebs:
•	daasaxeleT citoplazmis komponentebi?

•	daasaxeleT SenTvis cnobili ujredis organoidebi?
moismineT moswavleTa pasuxebi da daafiqsireT dafaze.

2. teqstis kiTxva, analizi (15wT)
sTxoveT jgufebs, individualurad waikiTxon teqsti da “?”- niSani dasvan iq (sityvas-

Tan, winadadebasTan, abzacTan) rac bundovani an gaugebaria maTTvis.
kiTxvis dasrulebis Semdeg daadgineT ra sakiTxi/ebi darCa gaugebari. ganumarteT 

moswavleebs is sakiTxebi romelic maTTvis bundovania; sTxoveT jgufebs gakveTilze 
miRebuli codnis safuZvelze Seavson sqema (ix. sqema, romelic SeiZleba winaswar dax-
azoT dafaze, an formatze);

endoplazmuri bade
ribosomebi

goljis
aparati lizosomebi mitoqondria vakuolebigluvi marcvlovani

agebuleba 

funqciebi

3. zepiri prezentacia, msjeloba (15wT)
jgufebi warmoadgenen sqemebs da moismineT maTi zepiri prezentaciebi;
sTxoveT moswavleebs daukvirdnen saxelmZRvaneloSi mocemul ilustraciebs. im-

isaTvis rom moswavleebma daadginon kavSiri organoidebis agebulebasa da funqciebs 
Soris, warmarTeT msjeloba Semdegi SekiTxvebis safuZvelze:
1. rogor fiqrobT, ratom aqvs gansxvavebuli funqciebi gluv da marcvlovan endo-

plazmur bades?
2. ratom ar xdeba gluv endopalzmur badeze cilebis warmoqmna?
3. ra nivTierebebis simravle aris granularul endoplazmuri badidan mowyvetil buS-

tukebSi? gluvidan?
4. aRwereT buStukis gza, romelsac igi gadis endoplazmuri badidan ujredis plazmur 

membranamde;
5. lizocomebs ujredis TviTmkvlel organoidebs uwodeben. rogor fiqrob, ratom?
6. im ujredebs, romlebSic aqtiurad mimdinareobs cilis sinTezi, robosomebis garda 

birTvakebic kargad aqvT ganviTarebuli. axseniT ratom?
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4. gakveTilis Sejameba (15wT)
SeajameT gakveTili da mieciT moswavleebs saSinao davaleba.
moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT: akvirdeba ilustra-

cias; pasuxobs dasmul SekiTxvebs; ayalibebs sakuTar mosazrebas sakiTxTan dakavSire-
biT; msjelobs argunmtirebulad; jgufis wevrebs usmens da iziarebs maT mosazrebas.

swori pasuxebi:
kiTxvebi:

1. A granularuli, radgan masze ribosomebia ganlagebuli, B ki _ gluvi.
2. a. granularulidan _ cilebiT, gluvidan _ cximebiTa da naxSirwylebiT.

b. goljis aparati, citoplazma, plazmuri membrane.
davaleba:

1. radgan maTze sinTezirebuli nivTierebebi jer maT arxebsa da RruebSi grovdeba da 
Semdeg gadaadgildeba goljis apratisaken maTi saSualebiT.

2. radgan maTze ribosomebi ar aris ganlagebuli.
3. radgan ribosomebis CamoyalibebaSi birTvakebi monawileoben.
4. maT SeuZliaT sakuTari ujredis moneleba.
5. nivTierebaTa dagrovebisa da satransporto, nivTierebaTa saxecvlileba, lipidebi-

sa da naxSirwylebis sinTezi, plazmuri membranis ganaxleba, lizosomebis Camoyali-
beba.

6. a _ 2, b _ 3, g _ a.

gakveTili 1.18

Tema: ujredi
gakveTilis saTauri: ujreduli sunTqva
gakveTilis mizani: moswavle ecnoba energetikuli cvlis process, qmnis sqemas, aRw-

ers procesis mimdinareobas da msjelobs mis mniSvnelobaze.
Sesabamisoba erovnuli saswavlo gegmis standartTan:
biol. X.5. moswavles SeuZlia imsjelos ujredSi mimdinare procesebze da daas-

abuTos maTi mniSvneloba organizmisTvis
•	 msjelobs anaboluri da kataboluri procesebis arsze, aRwers da sqematurad gamo-

saxavs maT mimdinareobas;
biol. X.6. moswavles SeuZlia daaxasiaTos sunTqvis procesis Taviseburebebi 

mcenareebsa da cxovelebSi
•	 warmosaxavs sunTqvis process, rogorc qimiuri reqciis jams da ganixilavs gluko-

zas, rogorc ujredis energiis ZiriTad wyaros;

•	 msjelobs aerobuli da anaerobuli sunTqvis Taviseburebebze. aRwers da sqematurad 
gamosaxavs maT mimdinareobas, wers Sesabamis gantolebebs, erTmaneTs adarebs am or 
process.
saWiro masala: saxelmZRvaneloSi mocemuli ilustraciebi, TvalsaCino masala.
gakveTilis msvleloba

1. Sesavali saubari (10 wT)
gaacaniT moswavleebs gakveTilis Tema da mizani. sTxoveT moswavleebs, gaixsenon gan-

vlili masala da upasuxon kiTxvebs:
•	ra aris metabolizmi? ra procesebisagan Sedgeba igi?

•	 gaixsene mitoqondriis agebuleba?

•	ra funqcia akisria mitoqondrias da rogor aris es funqcia dakavSirebuli mis ageb-
ulebis TaviseburebebTan?
moismineT moswavleTa pasuxebi. gakveTilis miznidan gamomdinare klass isev dausviT 

SekiTxvebi:
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•	oranJereaSi did siTbos vgrZnobT. rogor fiqrobT, es siTbo mxolod oranJeriis 
gaTbobis sistemiT aris gamowveuli?

•	 mecnierebma mcenaris yvaviledSi temparatura gazomes da igi sakmaod maRali aR-
moCnda. rogor axsniT am movlenas?

•	rogor fiqrobT, mcenaris sxva organoebic gamoyofen Tu ara siTbos garemoSi?

•	rogor fiqrobT, sad da rogor ixarjeba fotosinTezis Sedegad warmoqmnili organ-
uli nivTierebebi?
moismineT moswavleTa varaudebi, SeajameT maTi pasuxebi da ganumarteT, rom energe-

tikuli cvla organizmSi sam etapad mimdinareobs. pirveli etapi aris mosamzadebeli 
etapi; meore uJangbado da mesame Jangbadiani etapi. hkiTxeT moswvleebs: Tqveni azriT 
ra procesebi SeiZleba mimdinareobdes TiToeul fazaze? moswavleTa varaudebi daaf-
iqsireT dafaze.

2. teqstze muSaoba, analizi (25 wT)

amis Semdeg sTxoveT waikiTxon I – mosamzadebeli etapi. kiTxvis dasrulebis Semdeg 
hkiTxeT moswavleebs gamarTlda Tu ara maTi varaudi. gamoiyvaneT dafasTan erTi mo-
swavle (survilisamebs) da sTxoveT auxsnas klass sakiTxi (sasurvelia warmoadginos 
sqemis an sxva saxiT);
savaraudo sqema

mosamzadebeli etapi

daSla

mimdinareobs

organizmis doneze saWmlis momnelebel organoebSi

ujredis doneze lizosomebSi

Sedegi

	
hidrolizi

cilebi  aminomJavebi + energia
	

hidrolizi
saxamebeli da glikogeni  glukoza + energia
	

hidrolizi
nukleinis mJavebi  nukleotidebi + energia

moswavleebs mieciT davaleba waikiTxon Tanmimdevrulad II da IIIetapebi. kiTxvis das-
rulebis Semdeg hkiTxeT moswavleebs gamarTlda Tu ara maTi varaudi. gamoiyvaneT 
dafasTan TiTo-TiTo moswavle (survilisamebs) da sTxoveT auxsnan klass ganxiluli 
sakiTxebi (sasurvelia warmoadginos sqemis an sxva saxiT);

savaraudo sqema
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Jangbadiani etapi (aerobuli sunTqva)
mimdinare qimiuri reaqcia:
samnaxSirbadiani mJavas warmoqmna
C3H4O3 + 3H2O 3CO2 + 10H
Sedegi: warmoiqmnili energidan
55% atf-is saxiT inaxeba
45 % ki siTbos saxiT ifanteba

uJangbado etapi (anaerobuli sunTqva)
mimdinare qimiuri reaqcia:
glukozis ujangbado daJangva glikolizi
C6H12O6 + 2 adf + 2 H3PO4 → 2C3H4O3  + 2 atfP + 2 H2O
Sedegi: warmoiqmnili energidan
60% siTbos saxiT ifanteba
40 % atf grovdeba

sunTqva
biologiuri daJangva (glukozis daJangva)

sTxoveT moswavleebs daukvirdnen ilustracias. gamoiyvaneT dafasTan erTi moswav-
le (survilisamebr) da sTxoveT axsnas igi (wyalbadis ionis transportireba rogor 
xdeba? ra xdeba kristebis membranis orive mxares? da a.S.)
3. gakveTilis Sejameba (10 wT)

gakveTilis Sejamebis mizniT klass dausviT kiTxvebi:
•	ra roli akisria Jangbads?

•	rogoria glikolizisa da aerobuli sunTqvis procesebis Semajamebeli formula?

•	 Dsqemis mixedviT axseniT, garemoSi naxSirbadis gamoyofas ra procesebi ganapirobebs?
moismineT moswavleTa pasuxebi da mieciT saSinao davaleba
moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT: akvirdeba ilustra-

cias; aRwers procesis mimdinareobas da gamosaxavs sqematurad; msjelobs procesis arsze.
kiTxvebi:
1,2 da 3 kiTxvebze pasuxi moswavlis mier sakiTxis interpretaciazea damokidebuli da 

Znelia savaraudo pasuxis gacema, magram maswavlebelma iqiT unda waiyvanos moswavlee-
bis azrovneba, rom mcenareebSic mimdinareobs disimilaciis procesi, romlis drosac 
gamoyofili energiis nawili garemoSi siTbos saxiT ifanteba.

4. garemoSi naxSirorJangi gamoiyofa rogorc cocxali organizmebis aerobuli 
sunTqvis, ise wvis Sedegad. 
davaleba
1.	gacilebiT efeqturia Jangbadiani etapi uJangbado etapTan SedarebiT, radgan Jang-

badian etapze 36 molekula atf sinTezdeba.
2.	

mitoqondriaSi saerTo qloroplastSi

H+ -is wyaro organuli 
nivTierebaa, radgan 
fermentebis monawileo-
biT xdeba organuli 
nivTierebis daSla da 
naxSirorJangisa da wylis 
gamoTavisufleba

wyalbadionebi grovdeba mem-
branis erT mxares, razedac 
eleqtronebis eleqtronul 
jaWvSi moZraobis Sedegad 
gamoyofili energia ixarjeba. 
atf sinTazaSi H+ -is difu-
ziis energiis xarjze xdeba 
atf-is sinTezi

H+-is wyaro wyalia, romelic 
misi fotolizis dros war-
moiqmneba. am procesisaT-
vis aucilebelia sinaTlis 
energia

3.	 
fotosinTezi aerobuli sunTqva

sawyisi nivTierebebi wyali da naxSirorJangi glukoza da Jangbadi

produqtebi glukoza da Jangbadi wyali da naxSirorJangi, atf

4.	fotosinTezis produqtebi gamoiyeneba sunTqvis procesSi, xolo sunTqvis produqte-
bi gamoiyeneba fotosinTezis procesSi.

5.	fotosinTezSi aris wyali, xolo aerobul sunTqvaSi _ organuli nivTiereba.
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6.	wvis Sedegad organul nivTierebaSi dagrovebuli mTeli energia siTbur energiaSi ga-
dadis, xolo aerobuli ujreduli sunTqvis dros gamoyofili energiis didi nawili 
qimiur energiad gardaiqmneba(atf-is sinTezze), mxolod mcire raodenoba gamoiyofa 
siTbos saxiT.

7.	sibneleSi mxolod sunTqva mimdinareobs, razedac saxamebeli ixarjeba.
8.	fotosinTezis procesSi mcenare gacilebiT didi raodenobiT gamoiyofa Jangbadi, 

vidre igi sunTqvis dros moixmars.
9.	

aerobuli sunTqva saerTo wva

dabal temperaturaze 
mimdinareobs, fermentuli 
procesia, energiis nawili 
atf-Si grovdeba

sawyisi nivTierebebia: 
organuli nivTiereba da 
Jangbadi. gamoiyofa energia, 
wyali da naxSirorJangi

garedan energiis miwodebas 
saWiroebs, radgan arafermen-
tuli procesia, mTeli ener-
gia garemoSi siTbos saxiT 
gamoiyofa

 
10.	 mcenareul ujredSi atf-is sinTezi xdeba mitoqondriebsa da qloroplastebSi, 

xolo cxovelur ujredebSi _ mxolod mitoqondriebSi.

gakveTili 2.1

Tema: satransporto sistema
gakveTilis saTauri: nivTierebaTa transporti mcenareebSi
gakveTilis mizani: moswavle dakvirvebis safuZvelze ecnoba da aanalizebs wylisa 

da sakvebi nivTierebebis transportirebis meqanizms mcenareebSi.
Sesabamisoba erovnuli saswavlo gegmis standartTan:
biol. X.9. moswavles SeuZlia daasabuTos satransporto sistemis mniSvneloba 

organizmisTvis
•	 aanalizebs wylis da sakvebi nivTierebebis transportirebis meqanizms mcenareebSi;

•	 ikvlevs garemo pirobebis zemoqmedebiT wylis transportirebis intensivobis cvli-
lebebs mcenareebSi
kvl. X.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, TvalsaCino masala, umi 

kartofili, dana, pinceti, saxazavi, laboratoriuli Wiqa an jami, iodis xsnari, wyali, 
saaTi.

gakveTilis msvleloba
1. Sesavali saubari, winare codnis dadgena (10 wT)

daawyvileT moswavleebi. gaacaniT maT gakveTilis Tema da mizani. klass dausviT 
kiTxvebi:
•	daasaxeleT ujredSi nivTierebaTa transportis saxeebi?

•	ra mniSvneloba aqvs nivTierebaTa cvlas ujredsa da garemos Soris?

•	ra aris difuzia da mniSvneloba aqvs mas?
moswavleTa pasuxebi daafiqsireT dafaze. auxseniT maT, rom msxvil da rTulad age-

bul organizmebSi ujredebi imdenad SeiZleba daSorebuli iyos erTmaneTisgan, rom 
nivTierebaTa transporti mxolod difuziiT arasakmarisia. saWiroa specialuri sa-
transporto sistemebi, romelic uzrunvelyofs saWiro nivTierebaTa Sor manZilze 
swraf transports. aseT SemTxvevaSi nivTierebebi gadaadgildeba masiuri, saerTo na-
kadis saxiT. ganumarteT moswavleebs ras niSnavs saeTo nakadi. klass dausviT SekiTxva:
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•	 SegiZliaT gaixsenoT da CamoTvaloT mcenareTa an cxovelTa satransporto siste-
mebi?
moismineT moswavleTa varaudebi. maTTan erTad gaecaniT mcenareTa da cxovelTa sa-

transporto sistemebs, romelic warmodgenilia cxrilis saxiT.
2. ilustraciaze dakvirveba, analizi, msjeloba (10 wT)

sTxoveT wyvilebs daukvirdnen ilustracias (mcenaris satransporto sistema), 
gaaanalizon da gascen saxelmZRvaneloSi mocemul kiTxvebs pasuxebi.

moswavleTa pasuxebis safuZvelze klasSi warmarTeT msjeloba.
ganumarteT moswavleebs, rom mcenaris mier niadagidan wylis STanTqmas da qsilemis 

WurWelSi gadaadgilebas sami ZiriTadi procesi ganapirobebs: fesvuri wneva, kapila-
ruli moqmedeba, transpiracia.

sTxoveT moswavleTa wyvilebs ganixilon TiToeuli procesis mniSvneloba da war-
moadginon cxrilis an sqemis saxiT.
3. cdaze dakvirveba, varaudis gamoTqma, Sedegebis analizi/Sejereba (15 wT)

moswavleTa wyvilebidan SeqmeniT jgufebi (4 an 6 kaciani). gaacaniT cdis mizani. 
sTxoveT jgufis wevrebs waikiTxon rubrika “kvleva” da gamoTqvan varaudi:

rogor Seicvleba sxvadasxva zomis kubebis Seferiloba iodis wyalxsnarSi gaCerebis 
Semdeg?

magidaze winaswar daawyveT cdisTvis saWiro masala, radgan jgufebma airCion masala, 
aRWurviloba da Caataron Sesabamisi cda.

jgufebi ganixilaven cdis Sedegebs, monacemebis safuZvelze warmoadgenen diagr-
amebis saxiT.

rekomendacia: daakvirdiT jgufebs sworad warmarTaven Tu ara cdas. saWiroebis Sem-
TxvevaSi daexmareT maT. kartofilis kubis Sefervas sWirdeba 20 wuTi, amitom sasurve-
lia (gakveTilis dawyebamde CadoT kartofilis kubebi iodis wyalxsnarSi) winaswar 
gaamzadoT, radgan ar daikargos dro da moswavleebi daakvirdnen cdis Sedegs.
4. gakveTilis Sejameba (10wT)

moismineT jgufebis prezentaciebi, moswavleebTan erTd SeajameT gakveTili da 
gamoitaneT daskvnebi.

mieciT moswavleebs paragrafis bolos mocemuli saSinao davaleba.
moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT: akvirdeba ilustra-

cias; pasuxobs dasmul SekiTxvebs; ayalibebs sakuTar mosazrebas sakiTxTan dakavSire-
biT; aseve praqtikuli samuSaos (eqsperimenti, cda, dakvirveba) Sefasebis kriteriume-
biT (ixileT Sefasebis sqemebis nimuSebi).

kiTxvebi:
1. qsilema da floema.
2. wyali, qvemodan zemoT.
3. glukoza, zemodan qvemoT.
4. TandaTan mcirdeba.
5. difuzia.
6. foTlebSi. es aris fotosinTezi. aucilebeli pirobebia: wyali, ganaTeba, naxSiror-

Jangi, ujredSi qloroplastis arseboba.
davaleba:

1. a. fesvis bususebi, qsilemis WurWlebi ReroSi da Semdeg foTlis ZarRvebSi arse-
buli WurWlebi.

b. fesvuri wneva, adgezia da kogezia, transpiracia.
2. wylis molekula dipolia, amitom wylis molekulebi erTmaneTTan wyalbaduri bme-

biT ukavSirdeba, es ganapirobebs kogezias da adgezias.
3. radgan mravalujredianebi arian da sxvadasxva organos ujredebi Zalian daSorebu-

lia erTmaneTisgan, saWiroa nivTierebaTa Sor manZilze gadatana.
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gakveTili 4.6

Tema: makontrolebeli sistema
gakveTilis saTauri: refleqsi
gakveTilis mizani: moswavle msjelobs refleqsze da mis Sesabamis struqturebze 

(neironi, receptori, Semsrulebeli organo). konkretul magaliTebze dayrdnobiT qm-
nis refleqsuri rkalis sqemas.

Sesabamisoba erovnuli saswavlo gegmis standartTan:
biol. X.10. moswavles SeuZlia daasabuTos makoordinebeli sistemis mniSvneloba 

organizmisTvis.
•	 ganasxvavebs pirobiT da upirobo refleqsebs da sqematurad gamosaxavs refleqsur 

rkals.
saWiro masala: saxelmZRvanelo, TvalsaCino masala, proeqtori.
gakveTilis msvleloba

1. Sesavali saubari, filmis Cveneba (10 wT)
gaacaniT moswavleebs gakveTilis Tema da mizani. ganumarteT maT, rom nervuli da en-

dokrinuli sistema saSualebas gvaZlevs vupasuxoT stimuls, Sinagani da garegani gare-
mos nebismieri saxis cvlilebas da SevinarCunoT Sinagani garemos SedarebiTi mudmivo-
ba. nervuli da endokrinuli sistemebi gansxvavdeba stimulze pasuxis TvalsazrisiT. 
auxseniT moswavleebs, rom nervuli sistema gacilebiT swarafad moqmedebs stimulis 
sapasuxod, vidre endokrinuli sistema.

dausviT klass kiTxvebi:
•	rogori iqceviT, rodesac moulodnelad cxel an mWrel sagans exebiT?

•	rogor fiqrobT, ratom gaqvT aseTi reaqcia?
aCveneT klass filmi epizodebis mixedviT (gamoiyeneT pauzis Rilakis funqcia),
(veb-gverdis misamarTia, -- http://www.youtube.com/watch?v=wLrhYzdbbpE&feature=relat

ed. filmis xangrZlivobaa 3 wuTi). sTxoveT moswavleebs aRweron TiToeuli epizodi da 
gamoitanon daskvna.

rekomendacia: Tu skolaSi ar aris filmis Cvenebis saSualeba, gakveTilze SegiZliaT 
gamoiyenoT ilustraciebi, enciklopedia da sxv.
2. teqstze muSaoba, sqemis Seqmna (10 wT)

sTxoveT moswavleebs individualurad waikiTxon teqsti da moxazon refleqsuri 
rkalis sqema (axali masalidan, filmis erT-erTi epizodidan an piradi magaliTidan).

ganixileT ramdenime moswavlis sqema. ukukavSiris mizniT klass dausviT kiTxvebi:
•	ra aris refleqsi?

•	ras ewodeba refleqsuri rkali?

•	 moiyvane konkretuli magaliTi da moxaze refleqsuri rkali (muxlis refleqsi).

•	refleqsi martivad ganimarteba, rogorc pasuxi gamRizianebelze. ganmarte ra gamRi-
zianebelzea saubari?

•	zogierT refleqsur rkalSi aris erTi, sxvaSi ki ramdenime CarTuli neironi. romeli 
refleqsi gamoiwvevs organos ufro swraf amoqmedebas stimulis sapasuxod? pasuxi 
ganmarte

•	 moifiqre, riT gansxvavdeba 2 refleqsi Tu erTSi monawileobs 1 CarTuli neironi, me-
oreSi ki mravali?

3. gakveTilis Sejameba (10 wT)
SeajameT moswavleTa pasuxebi da mieciT saSinao davaleba.
moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT: akvirdeba ilustra-

cias; aRwers procesis mimdinareobas da gamosaxavs sqematurad; akeTebs Sedarebas; mo-
hyavs magaliTebi; muSaobs damoukideblad;
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swori pasuxebi:
1. saubaria receptorebze moqmed garegan (mag: temperatura, tkivili) da Sinagan (mag: 

sisxlSi naxSiroJangis raodenobis mateba)
2. CaquCis dartymiT aigzneba receptori, mgrZnobiare nervis impulsi wava mgrZnobi-

are neironis sxeulSi gadava CarTul neironze iqidan mamoZravebel neironze da 
mamoZravebeli nerviT miaRwevs fexis gamSlel kunTamde. kunTi SeikumSeba da nervi 
gaiSleba

3. aqtiuri transportis Seferxeba SeuZlebels gaxdis nervuli impulsis warmoSobas 
axali stimulis sapasuxod.

4. rac metia CarTuli neironebis raodenoba, miT meti dro daixarjeba mgrZobiare nei-
ronidan impulsis gadacemaze mamoZravebel neironSi

5. tumbo uzrunvelyofs neironis mzadyofnas axali impulsis warmosaqmnelad
neironi unda amuSavdes maSin, rodesac amisi aucileblobaa
refleqsi sadac erTi CarTuli neironi monawilebs ufro swrafad xorcieldeba
6. * samjer
7. ar aris Tanabari pirvel sam wuTSi warmoiqmneba ori impulsi danarCen oTx wuTSi 

mxolod erTi.
•	 meore wuTi, meoTxe _ meeqvse wuTi

•	 samjer

•	 SekumSva _ erTi sami Svidi moduneba 2 4 5 6

•	 1,3,7,
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Tavi I – ujredi

gakveTili 1.1

Tema: ujredi
gakveTilis saTauri: ujredis qimiuri Sedgeniloba. araorganuli nivTierebebi.
kiTxvebi:

1. Jangbadi, naxSirbadi, wyalbadi, azoti.
2. atomur doneze ar gansxvavdeba, xolo molekulur doneze aris gansxvaveba: cocxal 

organizmebSi aris organuli nivTierebebic.
3. wyali, cilebi, naxSirwylebi, lipidebi, nukleinis mJavebi, mineraluri marilebi da 

sxva.
4. yvelaze metad gavrcelebulia wyali.

davaleba:
1. satransporto funqcia, xelsayreli are bioqimiuri reaqciebisTvis da organizmebis 

sacxovrebeli garemo, monawileobs hidrolizis reaqciebSi, fotosinTezis erT-
erTi reagentia da dedamiwaze Tavisufali Jangbadis wyaro, ganapirobebs ujredis 
fizikur Tvisebebs da a.S.

2. nervuli, radgan igi did samuSaos asrulebs, vidre kanis ujredi.
3. radgan wyalSi cxovroben da wylis Tvisebebis gamo (zedapiruli daWimulobis, haer-

Tan SedarebiT didi simkvrivisa da amomgdebi Zalis gamo) ar sWirdebaT sxeulis 
sayrdeni qsovilis ganviTareba.

4. 1 _ g; 2 _ a, b, e. 3 _ d, e. 4 _ b, d, e.

gakveTili 1.2

Tema: ujredi
gakveTilis saTauri: organuli nivTierebebi. naxSirwylebi
kiTxvebi:

1. a. _ monosaqaridebia: dezoqsiriboza, riboza, glukoza, fruqtoza, galaqtoza. dis-
aqaridebia; laqtoza, saqaroza, maltoza. polisaqaridia saxamebeli.

b. laqtozas glukoza da galaqtoza, saqarozas _ glukoza da fruqtoza, maltozas 
ori molekula glukoza.

g. glukoza.
2. saqarozas.
3. yvelas monomeri glukozaa.
4. celuloza da saxamebeli mcenareuli ujredisTvis, glikogeni cxoveluri ujredis-

Tvis.
5. celuloza asrulebs struqturul da damcvelobiT funqcias, saxamebeli da gliko-

geni _ samarago funqcias.
davaleba:

1. atami _ glukozasa da fruqtozas, Saqris Warxali _ saqarozas, kartofili _ sax-
amebels.

2. orive myari da TeTri ferisaa, mgram Saqari wyalSi ixsneba da tkbili gemo aqvs.
3. disaqaridi ori monomerisgan Sedgeba,xolo polisaqaridi _ mravali monomerisgan.
4. stuqturuli Sedis ujredis kedlisa da ujreduli membranebis SemadgenlobaSi.
5. regularuli, radgan erTi saxis monomerisgan Sedgeba.
6. gayofisTvis, zrdisTvis, struqturebis ganaxlebisTvis da sxva. sasicocxlo fun-

qciebis gansaxorcieleblad.

10. pasuxebi kiTxvebze
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gakveTili 1.3

Tema: ujredi
gakveTilis saTauri: lipidebi
kiTxvebi:

1. ZiriTadad Tesli, sadac igi samarago sakvebi nivTierebis rols asrulebs da gamoiy-
eneba Teslidan Canasaxis ganviTarebaze.

2. icavs gacivebisagan.
3. cximis daJangvis Sedegad didi raodenobis wyali gamoiyofa.

davaleba
1. cximebi. fosfolipidebi, qolesterini da sxv. yvela hidrofoburia.
2. struqturuli, Sedis ujreduli membranebis SemadgenlobaSi.
3. igi aris sakvebisa da wylis maragi, agreTve icavs gacivebisagan.
4. icavs gacivebisagan da exmareba wyalSi curvaSi, radgan cximovani Sre mas amsubuqebs.

gakveTili 1.5

Tema: ujredi
gakveTilis saTauri: cilis funqciebi
kiTxvebi:

1. imitom, rom hormonebi maSin moqmedebs ujredze, Tu misi molekula geometriuli 
formiT Seesabameba samizne ujredis receptors.
davaleba:

1. antisxeulisa da antigeni geometriuli formiT Sesabamisi unda iyvnen.
2. struqturuli, satransporto, damcvelobiTi, mamoZravebeli, receptoruli, sama-

rago, fermentuli.

gakveTili 1.6

Tema: ujredi
gakveTilis saTauri: fermentebi
kiTxvebi:

1. yvela fermentis aqtiuri centri gajerdeba substratiT da misi koncentraciis gaz-
rdis Semdeg aRar izrdeba reaqciis siCqare.

2. a. optimaluri temperaturaa 380, xolo 50-ze qvemoT da 600-ze zeviT, wyvets moqmede-
bas, radgan denaturirdeba.

b. cilis denaturaciis Sedegad irRveva misi aqtiuri centri, romelic ganapirobebs 
mis fermentul funqcias.

gakveTili 1.7

Tema: ujredi
gakveTilis saTauri: nukleinis mJavebi

1. azotovani fuZe, naxSirwyali dezoqsiriboza da fosformJavas naSTi.
2. saerTo aqvT fosformJavas naSTi da naxSirwyali, gansxvavdebian azotovani fuZiT.
3. azotovani fuZeebisgan.
4. 1 _ azotovani fuZe, 2 _ naxSirwyali, 3 _ fosformJavas naSTi.
5. a. msgavsebaa Semadgenel nawilebSi, azotovani fuZeebiT : adenine, guanine, citozini. 

gansxvavdebian naxSirwyliTa da azotovani fuZiT.
b. dnm-Si aris Timini, rnm-Si aris uracili.
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davaleba:
1.

nuklein-
is mJavebi

jaWvis 
ricxvi

nukleotidebi funqciebi

naxSirwyali azotovani fuZe fosformJavas naSTi

dnm ori Dezoqsiriboza a,g,c,T erTi erTi saxisaa 
funqciis 
mixedviT

rnm erTi riboza a,g,c,u erTi Sami saxis: 
i-rnm, r-rnm, 
t-rnm

3. orive araregularuli polimeria, cilebis monomeria 20 saxis aminomJava, dnm-si 4 
saxis nukletidi, dnm Sedgeba ori komplementaruli jaWvisgan.

4. T _ T _ C _ G _ A _ A _C

gakveTili 1.8

Tema: ujredi
gakveTilis saTauri: ujreduli Teoria
kiTxvebi:

1. mcenaris yvela organos aqvs Tu ara ujreduli agebuleba; cxovelbic ujredebisgan 
Sedgebian Tu ara da a.S.

2. sinaTlis mikroskopiT _ ujredis kedeli, citoplazma, birTvi, qloroplasti, 
vakuoli, mitoqondria; eleqtronuli mikroskopiT _ plazmuri membrana, endo-
plazmuri bade, goljis aparati, lizosoma, birTvaki.
davaleba:

1. imitom, rom korpi mkvdari ujredebisgan Sedgeba da birTvi da citoplazma ar gaaC-
nia.

2. ujredi mravldeba, izrdeba, ikvebeba, sunTqavs, reagirebs garemoSi momxdar cvli-
lebebze, cvls produqtebs gamoyofs.

gakveTili 1.9

Tema: ujredi
gakveTilis saTauri: ujredis garsi. plazmuri membrana
kiTxvebi:

1. a. erTmaneTisken _ hidrofoburi boloebiT, garemosa da citoplazmisken _ hidro-
filuri TavebiT.

b. wyali ukuaqcevs maT hidrofobur kudebs, xolo miizidavs hidrofilur Tavebs.
davaleba:

1. garsi, citoplazma, birTvi.
2. 1 _ lipidebis ormagi Sre, 2_ cilis molekulebi, 3 _ naxSirwylebi.
3. barieruli, satransporto, receptoruli, sakontaqto.
4. gaTanabrdeba nivTierebaTa koncentracia membranis orive mxares, rac ujredis sina-

gan Sedgenilobas daarRvevs da ujredis sikvdils gamoiwvevs.
5. ZiriTadi nivTiereba, CanarTebi, organoidebi.
6. naxevradTxevadia, ZiriTadi nawili wyalia, moZraobs, rac uzrunvelyofs nivTiere-

baTa gadaadgilebas, ujredis komponentebis urTierTqmedebas, aCqarebs cito-
plazmaSi mimdinare qimiur procesebs.

7. mcenareulSi grovdeba saxamebeli, cilebi da cximis wveTebi, cxovelurSi _ gliko-
geni da cximi.
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gakveTili 1.10

Tema: ujredi
gakveTilis saTauri: membranuli transportis saxeebi
kiTxvebi:

1. Tanabari.
2. gaizarda.
3. Semcirda.
4. radgan A xsnari B xsnaris mimarT iyo hipertonuri, masSi B xsnaridan wyali gadavida. 

koncentracia gaTanabrda.
5. a. natriumis membranis gareT, kaliumis membranis SigniT. 

b. integrirebuli satransporto cila. 
g. radgan igi mxolod an lipidebis Sida SreSia CaZiruli, an gare SreSi.
davaleba:

1. pasiuri transportireba koncentraciuli gradientis mimarTulebiT mimdinareobs 
da amitom masze energia ar ixarjeba, xolo aqtiuri – koncentraciuli gradientis 
sawinaarmdegod da masze energia ixarjeba.

2. a _ osmosi, b _ egzocitozi, g _ aqtiuri transporti, d _ gaadvilebuli difuzia, 
e _ difuzia.

3. osmosi aris difuziis erT-erTi saxe. difuzia aris nebismieri nivTierebis moZraoba 
maRali koncentraciidan dabali koncentraciisken, xolo osmosi aris gamxsnelis 
(wylis) moZraoba SerCeviT ganvlad membranaSi misi maRali potencialidan dabali 
potencialisken.

4. yvela nivTierebis mimarT erTnairad ganvladi ar aris _ zogs advilad atarebs 
garedan SigniT, zogs _ piriqiT, zogsac saerTod ar atarebs.

5. zRvis wyali adamianis ujredebis mimarT aris hipertonuri da ujredebi bevr wyals 
dakargaven, ramac SeiZleba Seuqcevadi procesebi gamoiwvios.

6. mcenaris ujredebisaTvis garemo xdeba hipertonuri da wyali ujredebidan os-
mosiT gareT gamodis, amitom ujredebi da Sesabamisad organoebi kargaven turgors, 
drekadobas da Wknebian.

7. a. uceb gaizarda da Semcirda.
b. xan gaizarda, xan Semcirda.
g. rodesac maqsimaluria.
d. Warbi wylis qalamanas ujredidan gamotumbva, rac amcirebs wylis koncentracias 

citoplazmaSi da wyali kvlav Sedis ujredSi osmosiT.

gakveTili 1.11

Tema: ujredi
gakveTilis saTauri: plazmuri membranis Tvisebebisa da fuqciebis kvleva
davaleba:

1. 1 _ hipotonuri, radgan Zabridan wyali gamovida; 2 _ izotonuri, radgan ZabrSi 
xsnaris moculoba ar Seicvala; 3 _ hipertonuri, radgan garemodan wyali ZabrSi 
Sevida.

2. a. ara; b Tanabrad.
3. a. 30 wT-is Semdeg parkis moculoba gaizarda da iisfrad SeiReba.

b. iodinani wyali osmosiT Sevida parkSi, amitom gaizarda misi moculoba. radgan 
parkSi saxamebeli iyo, iodiani wylis Sesvlam parkis SigTavsis galurjeba gamoi-
wvia.

g. osmosTan.
d. SerCeviTad ganvladi membranis.
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gakveTili 1.13

Tema: ujredi
gakveTilis saTauri: mitoqondria da plastidebi
kiTxvebi:

1.	ori membraniTaa SemosazRvruli, gare gluvia da Sida danaoWebuli, kristebs Soris 
sivrces matriqsi ewodeba da masSi aris ribosomebi da rgoluri formis dnm. funq-
ciaa atf-is sinTezi.

2.	kristebi zrdis atf-is sinTezis zedapirs.
3.	radgan sakuTari dnm da ribosomebi gaaCniaT.
4.	qloroplasti dafarulia ori membraniT, gaaCniaT Tilakoidebi, romlebic granebs 

qmnian, granebs Soris sivrces stroma hqvia, granebze fotosinTezi mimdinareobs.
davaleba:

1.	qlorofili iSleba da mcenare fotosinTezs veRar awarmoebs, rac mis dasustebas 
iwvevs.

2.	mkvaxe nayofSic mimdinarebs fotosinTezi, meorec SeumCnevelia fitofagebisaT-
vis, momwifebuli nayofis kaSkaSa Seferiloba ki SesamCnevs xdis da xels uwyobs misi 
nayofis gavrcelebas.

3.	kunTis, nervul ujredSi, radgan isini intesiurad muSaoben da energias mets xarja-
ven.

4.

mitoqondria saerTo qloroplasti

Kkristebi aqvT
organuli nivTiere-
bebi iSleba

ori membrana, ribosomebi, 
rgoluri formis dnm, 
TviTwarmoqmnis unari, 
atf-is sinTezi

Tilakoidebi, granebi, qloro-
fili, sinaTlis energiis qimiur 
energiad gardaqmna, araorganuli-
dan organuli nivTierebis sinTezi

gakveTili 1.14
Tema: ujredi
gakveTilis saTauri: birTvi
kiTxvebi:

1.
prokarioti saerTo eukarioti

kafsula, Solti, ujredis 
kedeli, rgoluri formis dnm

citoplazma, plazmuri 
membrana, ribosomebi

birTvi, mitoqondria, endoplazmuri bade, 
goljis aparati, lizosoma

davaleba:
1. birTvi, mitoqondria, qloroplasti.
2. ribosomebi
3. ar veTnxmebi, radgan maT gaaCniaT rgoluri formis dnm, romelTanac aris dakavSire-

buli genetikuri informaciis Senaxva da gadacema.
4. a. 1 _ plazmuri membrana, 2 – birTvi, 3_ citoplazma, 4_ endoplazmuri bade, 5_ 

goljis aparati, 6 _ mitoqondria, 7 – lizosoma, 8 _ ujredis kedeli, 9 _ qlo-
roplasti, 10 _ ujredis centraluri vakuoli, 11 _ ujredis centri.

b. gansxvavebuli.
g. ujredis kedeli, vakuoli, qloroplasti.

gakveTili 1.15

Tema: ujredi
gakveTilis saTauri: nivTierebaTa cvla da energiis gardaqmna ujredSi
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davaleba:
1. nivTierebaTa cvlis procesi, romelic ujreds saSeni masaliTa da energiiT uzrun-

velyofs.
2.

kriteriumi anabolizmi katabolizmi

rTuli nivTiereba warmoiqmneba diax Ara

naxSirorJangi gamoiyofa Ara Diax

atf ixarjeba diax ara

3. anabolizmSi gamoiyeneba katabolizmis dros sinTezirebuli atf, xolo kataboliz-
mi atf-is sinTezisaTvis iyenebs anabolizmis dros sinTezirebul rTul nivTiere-
bebs.

4. atf.
5. oriveze, radgan katabolizmi Seferxdeba da ar moxdeba saTanado raodenobis atf-is 

sinTezi, xolo es gavlenas moaxdens anabolizmze, radgan sinTezisaTvis arasakma-
risi energia iqneba.

6. diax, magram gansxvavebuli, radgan fermentebi didi specifiurobiT gamoirCeva.
7. cilebi da cximebi naxSirwylebad gardaiqmneba.

gakveTili 1.16

Tema: ujredi
gakveTilis saTauri: fotosinTezi
davaleba

1. foTols aqvs brtyeli firfitis forma, rac zrdis sinaTlesTan da naxSirorJangTan 
Sexebis zedapiris farTobs, aqvs bageebi, riTac xdeba airTa cvla, gaaCnia qloro-
plastebiT mdidari ujredebi.

2. STanTqmuli naxSirorJangi, gamoyofili Jangbadi da glukoza.
3. xelovnurad gavzardoT ganaTeba, tenianoba.
4. citoplazmaSi, plastidebSi, vakuolSi.
5. mcenareebi, radgan isini organul nivTierebebs araorganulidan warmoqmnian.
6. radgan organul nivTierebebs awarmoeben, xolo cxovelebi moixmaren mcenareebis 

mier Seqmnil organul nivTierebebs.
7. wyali
8. atmosferodan STanTqavs naxSirorJangs da gamoyofs aerobuli organizmebisaTvis 

saWiro Jangbads. Tavisufali Jangbadisagan warmoiqmneba ozonis ekrani, romelic 
dedamiwas icavs kosmosidan ultraiisferi da radiaciuli gamosxivebisgan.

9. a. AC ubani _ fotosintezis siCqaris intensiur zrdas, CB _ fotosinTezis siCqare 
aRar izrdeba, Cerdeba erT doneze.

b. fotosinTezisaTvis yvelaze xelsayrel ganaTebis intensivobas.
g. fotosinTezis maqsimalur siCqares.

gakveTili 1.17

Tema: ujredi
gakveTilis saTauri: fotosinTezis procesis kvleva
kiTxvebi:

1,2 da 3 kiTxvebze pasuxi moswavlis mier sakiTxis interpretaciazea damokidebuli da 
Znelia savaraudo pasuxis gacema, magram maswavlebelma iqiT unda waiyvanos moswav-
leebis azrovneba, rom mcenareebSic mimdinareobs disimilaciis procesi, romlis 
drosac gamoyofili energiis nawili garemoSi siTbos saxiT ifanteba.

4. garemoSi naxSirorJangi gamoiyofa rogorc cocxali organizmebis aerobuli sunTq-
vis, ise wvis Sedegad.
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Tavi II satransporto sistema

gakveTili 2.2

Tema: satransporto sistema
gakveTilis saTauri: nivTierebaTa transporti cxovelebSi

kiTxvebi:
1. eriTrocitebis daSlaze intensiurad warimarTeba misi warmoqmna.
2. eriTrocitebis warmoqmnis procesi Seneldeba.
davaleba:
1. radgan mravalujredianebi arian da sxvadasxva organos ujredebi Zalian daSore-

bulia erTmaneTisgan, saWiroa nivTierebaTa Sor manZilze gadatana.
2. sisxli, guli da sisxlZarRvebi.
3. sisxli, qsoviluri siTxe da limfa.
4. sisxlis plazma da sisxlis ujredebi.
5. satransporto, humoraluri, damcvelobiTi da TboregulaciaSi monawileoba.
6. ar aqvs birTvi da misi citoplazma mdidaria hemoglobiniT; mcire zomisaa da erT 

moculoba sisxlSi didi raodenobiTaa; aqvs ormxrivCazneqili kveris forma, rac Jang-
badTan Sexebis zedapirs zrdis.

7. icavs organizs sisxlis dakargvisgan da mikrobebis WrilobaSi SeRwevisagan.
8. radgan eriTrocitTan mtkice naerTs qmnis da Jangbads veRar ierTebs.

gakveTili 2.3

Tema: imuniteti
gakveTilis saTauri: nivTierebaTa transporti cxovelebSi
kiTxvebi:

1. radgan organizms aqvs ganviTarebuli sxvadasxva damcvelobiTi meqanizmebi.
davaleba:

1.Tandayolili da samkurnalo Sratebis Seyvanis Sedegad SeZenili, xolo aqtiuri _ 
daavadebis da acrebis Sedegad SeZenili.

2. a.

donoris sisxlis jgufi

recipientis sisxlis 
jgufi

A (B-s antisxe-
uli)

B (A-s antisxe-
uli)

A B (antisx-
eulebi ar aris)

O (A-s da B-s 
antisxeuli)

A (B-s antisxeuli) + X X +

B (A-s antisxeuli) X + X +

A B (antisxeulebi ar 
aris)

+ + + +

O (A-s da B-s antisxeuli) X X X +

b. diax, radgan SeuTavsebeli sisxlis gadasxmis dros donoris eriTrocitebis anti-
genis sapasuxod, sisxlSi warmoiqmneba specifiuri antisxeulebi. g. O jgufis, radgan 
misi eriTrocitebi antigenebs ar Seicavs. AB jgufi, radgan mis sisxlSi eriTrocitebis 
antigenebis sapasuxo antisxeulebi ar warmoiqmneba. mas umaRlesi xarisxis recipients 
vuwodebdi.

3. ara, radgan sisxlis plazmaSiSeiqmneboda hipotonuri garemo sisxlis ujredebisT-
vis da osmosiT sisxlis ujredebSi didi raodenobiT wyali Seva. Sedegad, ujredebi 
gaskdeba, radgan maT, mcenareuli ujredisagan gansxvavebiT,ar aqvT ujredis kede-
li.
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gakveTili 2.4.

Tema: satransporto sistema
gakveTilis saTauri: gul-sisxlZarRvTa sistema
kiTxvebi:

1. pasiuri, radgan maTi gadatana xdeba koncentraciuli gradientis mimarTulebiT.
2. diax, radgan hemoglobini Seicavs rkinis ionebs, romelsac wiTeli feri aqvs. es 

hemoglobins aZlevs wiTel fers, hemoglobini _ eriTrocitebs, eriTrocitebi _ 
sisxls.

3. winagulebis SekumSvis Sedegad ganpirobebuli wneva.
4. myesebi xels uSlis sarqvelebis gaRebas winagulebisken parkuWebis SekumSvis dros.
5. siarulis dros, radgan fexis kunTebis SekumSva xels uwyobs sisxlis gadaadgilebas 

venebSi gulis mimarTulebiT.
davaleba:

1. arteriul wnevas ganapirobebs aramarto parkuWebis SekumSvis siZliere, aramed sisx-
lis moculobac. sisxldenis Sedegad sisxlis moculoba mcirdeba.

2. winagulebisa da parkuWebis erTdrouli SekumSva.
3. arasworia, radgan arteriebs gulidan gamoaqvT rogorc arteriuli, ise venuri 

sisxli(filtvis arteriebs gamoaqvs venuri sisxli) da venebs gulSi CaaqvT rogorc 
arteriuli, ise venuri sisxli( xolo filtvis venebs CaaqvT gulSi arteriuli sisxli).

4. a da g.
5. diastolis dros guli modunebulia da gulidan sisxlZarRvebSi sisxli ar gadadis, 

xolo sistolis dros parkuWebi ikumSeba da sisxli didi wneviT gadaityorcneba 
sisxlZarRvebSi.

7. mcire wres.

gakveTili 2.5

Tema: satransporto sistema
gakveTilis saTauri: arteriuli wnevis Taviseburebebis kvleva

1. a _ arteria, b _ kapilari, g _ vena.

gakveTili 2.6

Tema: satransporto sistema
gakveTilis saTauri: gulis sarqvelebis moqmedeba
davaleba:

marcxena parkuWidan sisxli dabrundeba marcxena winagulSi.

gakveTili 2.7

Tema: satransporto sistema
gakveTilis saTauri: gulis avtomatia da misi darRveva
kiTxvebi:

1. sinoatrialur kvanZSi warmoSobili nervuli impulsi jer winagulebSi vrceldeba 
da Semdeg parkuWebSi.

2. rodesac vvarjiSob, radgan kunTebis gaZlierebuli moTxovna Jangbadsa da sakvebze 
unda dakayofildes.

gakveTili 2.8

Tema: satransporto sistema
gakveTilis saTauri: sunTqva: garemodan Jangbadis SeTviseba da naxSirorJangis 

garemoSi gamodevna
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kiTxvebi:
1. radgan maT moZraobazea damokidebuli bagis gaxsna da daxurva.
1. sinaTlis SeRwevas da fotosintezis Seferxebas.
2. xmeleTze, radgan wyalSi ufro cota Jangbadia, vidre xmeleTze.

davaleba:
1. mcenareebi fotosinTezis Sedegad gamoyofen Jangbads, romelsac cxovelebi moix-

maren sunTqvis dros.
2. atmosferodan da wylisa da wyalmcenareebis fotosinTezis Sedegad.
3. alveolebis kedlebis gasqelebiT ferxdeba airTa cvla alveolebSi arsebul haersa 

da sisxls Soris.
4. Txel kanSi advilad xdeba airebis difuzia.

gakveTili 2.9

Tema: satransporto sistema
gakveTilis saTauri: filtvebis sasicocxlo tevadoba. sunTqvis sixSireze moqmedi 

zogierTi specifikuri faqtori
kiTxvebi:

1. alveolebis kedlebi ar unda miekros erTaneTs, alveolma SeinarCunos moculoba
2. adreul asakSi da moxucebulobaSi sasicocxlo tevadoba gansxvavebulia
3. rac metia sasicocxlo tevadoba, ufro metad gaibereba buSti
4. aq pasuxi damokidebulia imaze Tu ras gaixsenebs moswavle

Tavi 3 saWmlis momnelebeli sistema

gakveTili 3.1

Tema: saWmlis momnelebeli sistema
gakveTilis saTauri: sakvebi nivTierebebi da sakvebi produqtebi
kiTxvebi:

1. a. mcenareebi avtotrofebi arian, cxovelebi ki heterotrofebi 
b. ikvebebian sxva cocxali organizmebiT 
g. heterotrofia radgan mza sakvebs saWiroebs
davaleba:

1. samSeneblo da energetikul funqcia gamoiyeneba energiis misaRebad da orga-
nizmisaTvis saWiro nivTierebebis dasamzadeblad.

2. vitaminebs
3. saWmlis moneleba da Sewova, narCenis gamoyofa
4. uzrunvelyofs organizms misTvis saWiro sakvebi nivTierebebiT
5. magaliTad lobio, soio, barda, wiwibura,
6. naxSirwylebiT gvamaragebs puri, wiwibura, brinji da Saqris fxvnili. cilebiT gvama-

ragebs xorci, yveli, barda
7. xorblis puri, brinji, xorci, yveli, karqi, erbo
8. sxvadaxva sakvebi produqcis energetikuli Rirebulebis mixedviT
9. mozards didi raodenobiT energiis Semcveli vitaminebiT mdidari sakvebi sWirdeba
10. rac metad mravalferovania sakvebi miT met sxvadasxva nivTierebas miiRebs adamiani
11. rZe
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gakveTili 3.2

Tema: saWmlis momnelebeli sistema
gakveTilis saTauri: sakveb produqtebSi sakvebi nivTierebebis aWmoCena da enegeti-

kuli Rirebulebis gansazRvra
davaleba: bavSvma TviTon unda moiZios informacia	

gakveTili 3.3

Tema: saWmlis momnelebeli sistema
gakveTilis saTauri: saWmlis momnelebeli sistema
kiTxvebi:

1. is mdebareobs kuWis qveS
2. rodesac sakvebi organizmSi moxvdeba mas iq ukve daxvdeba saWmlis momnelebeli 

wvenebi rac gaadvilebs monelebas
3. cximovani mJavebis radgan isini Seiwoveba aqtiuri transportis gziT
4. organizmis temperatura mosvenebis mdgomareobaSi miuTiTebs ZiriTadi metaboluri 

maCveneblis sidideze da amgvarad is SeiZleba gaizomos Termometris saSualebiT
davaleba:

1. am organoebSi enzimebis aqtivobis uzrunvelyofisTvis
2. rac ufero grZelia nawlavi miT ufro didxans rCeba iq sakvebi da ukeT moineleba. 

am SemTxvevaSi mniSvneloba aqvs wvrili nawlavis sigrZes, radgan iq xdeba sakvebis 
moneleba

3. msxvili nawlavi
4. cxare sakvebs iRebda

gakveTili 3.4

Tema: saWmlis momnelebeli sistema
gakveTilis saTauri: saWmlis momnelebeli sistemis zogierTi daavadeba
kiTxvebi:

1. cximi garkveuli raodenobiT aucilebelia organizmisaTvis misi naklebobisas fer-
xdeba naRvlis buStidan naRvelis gamoyofa, naRveli kristaldeba da warmoqmnis ken-
Webs. kenWebi iwveven naRvlis buStis tkivils.

2. karaqi, rZe, cximiani xorci. SesaZlebelia daxSuli iyos naRvlis buStidan gamoma-
vali sadinari
davaleba:
mSoblebSi simsivnuri daavadebebis maRalis sixSire emTxveva maT SvilebSi simsivnis 

diagnozSi maRal sixSires

Tavi 4 makontrolebeli sistema

gakveTili 4.1

Tema: makontrolebeli sistema
gakveTilis saTauri: homeostazi
davaleba:

1. es niSnavs rom, organizmis Sinagani mdgomareoba da sacxovrebeli pirobebi cvalebadia mag-
aliTad, icvleba haeris temperatura, ganaTeba, xolo oragnizmSi grovdeba naxSiroJangi.

2. Sinagani mdgomareobis cvlilebaSi igulisxmeba, rom organizmi garemodan iRebs 
raRac nivTierebebs, romlebic cvlis sisxlis Sedgenilobas. sisxlis Sedgeniloba 
icvleba ujredebidan sisxlSi nivTierebebis gadasvlis gamoc.
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3. aris, radgan varjiSis dros ujredebs meti energia esaWiroeba.
4. daarRvevs, vinaidan Seferxdeba organizmis JangbadiT momarageba.
5. daarRvevs radgan, normaluri arteriuli wneva aucilebelia, raTa sisxlma droulad 

miitanos ujredebSi sakvebi, Jangbadi da gamoitanos iqidan metabolizmis narCeni.
6. a.

kiriteriumebi SedarebisaTvis humoraluri 
regulacia

nervuli 
regulacia

fiziologiuri procesebi regulirdeba sisxlSi gamoyofili qimiuri 
nivTierebebis meSveobiT

+ _

fiziologiuri procesebi regulirdeba nervuli impulsebis meSveo-
biT, romelic eleqtronuli bunebisaa.

_ +

regulaciis es forma nela moqmedebs. + _

regulaciis es forma swrafad moqmedebs. _ +

ufro xSirad aqvs lokaluri moqmedeba. _ +

ufro xSirad aqvs erTi an ramdenime samizne organo. + _

swrafad mJRavndeba misi moqmedebis Sedegi. _ +

dayovnebiT, garkveuli xnis Semdeg mJRavndeba misi moqmedebis Sedegi. + _

swrafad ixsneba efeqtorze misi moqmedeba. _ +

didxans grZeldeba efeqtorze misi moqmedeba. + _

evoluciis procesSi ufro win ganviTarda da mas didi mniSvneloba 
aqvs umdabless organizmebSi.

+ _

b. regulaciis es forma nela moqmedebs; ufro xSirad ar aqvs lokaluri moqmedeba; day-
ovnebiT, garkveuli xnis Semdeg mJRavndeba misi moqmedebis Sedegi; didxans grZel-
deba efeqtorze misi moqmedeba.

g. regulaciis es forma swrafad moqmedebs; ufro xSirad aqvs lokaluri moqmedeba; 
swrafad mJRavndeba misi moqmedebis Sedegi; swrafad ixsneba efeqtorze misi moqmede-
ba.

gakveTili 4.2

Tema: makontrolebeli sistema
gakveTilis saTauri: endokrinuli sistema
kiTxvebi:

1. im asakSi, rodesac adaminai sqesobrivad momwifebas iwyebs (10-12) weli.
davaleba

1. organo, romelzedac konkretulad moqmedebs hormoni.
2. endo _ SigniT, egzo _ gareT. dakavSirebulia jirkvlis mier hormonis sisxlSi (en-

dokrinuli) an organizmis zedapirze da RruebSi (egzokrinuli) gamoyofasTan.
3. SesaZlebelia, radgan anabolizmi da katabolizmi urTierTdakavSirebuli procese-

bia.
4. hormonebis gamoyofa daCqardeba, rodesac, magaliTad, organizmi fizikurad dat-

virTulia da Sewydeba fizikuri varjiSis damTavrebisTanave es homeostazuri meqa-
nizmia.

5. hormonis moqmedebas receptorze.

gakveTili 4.3

Tema: makontrolebeli sistema
gakveTilis saTauri: fitohormonebi
davaleba:

1.	diax, radgan fitohormoni sul mcire koncentraciiTac did gavlenas axdens mcena-
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ris sasicocxolo procesebze.
2.	fitohormonic warmoiqmneba mcenaris erT organoSi da gavlenas axdens sxva organo-

ze _ organoebze.
3.	fitohormonebs iyeneben mcenaris vegetatiuri organoebis zrdis, nayofebis mom-

wifebis dasaCqareblad, fesvebis da ylortebis ganviTarebis samarTavad.
4.	radgan mwife pomidori gamoyofs fitohormon eTilens, romelic nayofis momwife-

bas aCqarebs.
5.	radgan damWknari yvavilebi da foTlebi gamoyofen eTilens, romelic daaCqarebda 

Taigulis daWknobas.
6.	erTad bevri nayofis moTavseba da Tavze daxureba gaoiwvevs eTilenis didi raode-

nobiT dagrovebas.

gakveTili 4.4

Tema: makontrolebeli sistema
gakveTilis saTauri: auqsinebi. tropizmebi da nastiebi
kiTxvebi:

1. foTlebi ganlagebulia mzis sxivebis mimarTulebiT, radgan sinaTlis energia 
sWirdeba fotosinTezisTvis.

2. dadebiT fototropizms, radgan moZraobis gamomwvevi da mimarTulebis ganmsaz-
Rvreli aris sinaTle amis Sedegad foTlebi intensiurad STanTqaven sinaTlis ener-
gias.
davaleba:
1. kenwruli kvirtebis waWriT viTardeba gverdiTi ylortebi da amiT mcenares sa-

survel formas aZleven.
2. citokininebi da eTileni aris antagonisti hormonebi. citokininebi aCereben da-

berebas, xolo eTileni aCqarebs.
3. mcenareebi arian avtotrofebi da saWiro nivTierebebs iTviseben niadagidan da 

haeridan.

gakveTili 4.5

Tema: makontrolebeli sistema
gakveTilis saTauri: nervuli sistema
kiTxvebi:

1. neironis sxeuli, dendritebi, aqsoni. aqsoni mielinis garsiTaa dafaruli.
2. radgan neironis sxeulSia moTavsebuli birTvi.
3. neironis sxeuli akontrolebs neironis funqcierebas, masze sxva neironis aqsonebi 

warmoqmnian daboloebebs.
4. zurgis tvinis centrSi aris ruxi nivTiereba, xolo periferiulad ganlagebulia 

TeTri nivTiereba; misgan gamodis ukana da wina fesvi, ukana fesvze aris nervuli 
kvanZi, romelSic mgrZnobiare neironis sxeulia moTavsebuli.

5. somaturi nervuli sistemis maoZravebeli gza erTi motoneironisgan Sedgeba, misi 
aqsoni mielinis garsiTaa dafaruli, igi ConCxis kunTis moqmedebas aregulirebs; 
avtonomiuri nervuli sistemis maoZravebeli gza ori motoneironisgan Sedgeba _ 
meore neironis sxeuli nervul kvanZs warmoqmnis, aqsonebi mielinis garsiT araa da-
faruli, igi Sinagani organoebis moqmedebas aregulirebs; 
davaleba:

1. savaraudod naTxemi da Sublis wilic.
2. Sublis wili ukavSirdeba zurgis tvins, saidanac midis nervi orTava kunTSi.
3. daarRvevs nervuli impulsis warmoSobis process
4. nervul impulss
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gakveTili 4.6

Tema: makontrolebeli sistema
gakveTilis saTauri: refleqsi. upirobo da pirobiTi refleqsebi
davaleba:

1. Sublis wilia dazianebuli.
•	 ewinaaRmdegeba vinaidan simsivne Sublis wilSia lokalizebuli diagnozi rom swori 

yofiliyo pacients smenis problemac unda hqonoda
2.  gansxvavdeba
•	 narkomanis Tavis tvinSi zogierTi ubnis aqtivoba daqveiTebulia

•	 SesaZlebelia radgan suraTidan gamomdinare Sublis wilis aqtivoba daqveiTebulia

•	 mxedvelobiTi iluzia dakavSirebuli unda iyos mxedvelobis centrebTan kefis wil-
Si. suraTidan Cans rom kefis wilis aqtivoba narkomanis tvinSi mkveTrad Secvlilia

gakveTili 4.7

Tema: makontrolebeli sistema
gakveTilis saTauri: metabolizmis regulacia
davaleba

1. yvelaze maRali maCvenebeli aqvs 10 wlis adamians yvelaze dabali 70 wlisas. sxvaoba 
dakavSirebuli unda iyos energetikul moTxovnilebasa da organizmSi gamomuSave-
buli energiis raodenobaSi. rac ufro axalgazrdaa adamiani miT ufro metia misi 
energetikuli moTxovnileba

2. pacientebi: 1 – momatebuli (Tireotoqsikozi an greivsis daavadeba) 2- normis farg-
lebSi 3- daqveiTebuli (miqsedema). 
dabali temperaturaa _ JangviTi procesebis daqveiTebis da organizmSi siTbos mci-
re raodenobis dagrovebis gamo. simsuqne _ sakvebis nivTierebebis nawili dauSele-
li rCeba da cximad gardaiqmneba. 
maRali temperatura _ katabolizmis gaZlierebis gamo, sigamxdre _ sakvebi niv-
Tierebebis udidesi nawili iSleba rac aferxebs anabolizms. 
Tu iodis deficitia temperatura normalurTan SedarebiT dabali unda iyos xolo 
greivsis daavadebis dros _ maRali, amitom SesaZlebelia diagnozis dasasmelad 
gavuzomoT temperatura SesaZlebelia Catardes sislxSi hormonebis raodenobis 
analizi.

gakveTili 4.8

Tema: makontrolebeli sistema
gakveTilis saTauri: ujredSi temperaturis regulacia
kiTxvebi:

1. hipoTalamusi mdrZnobiarea organizmis temperaturisadmi. dabali temperaturisas 
hipoTalamusis zegavleniT, kanis sisxlZarRvebi viwrovdeba, siTbos gacema mcird-
eba, metabolizmi Zlierdeba; rogorc ki myardeba sxeulis normaluri temperatura, 
igi uaryofiTi ukukavSiriT moqmedebs hipokampze da misi aseTi gavlena organizmze 
wydeba.
davaleba

1. am SemTxvevaSi siTbos gamoyofa intensiuria amosunTqul haerTan erTad da enis zedapiridan

gakveTili 4.9

Tema: makontrolebeli sistema
gakveTilis saTauri: Tirkmelebi. osmoregulacia



65

davaleba:
kvercxi Caideba ZmarSi, romelic gaxsnis naWuWs. marilis najeri wyalxsnari hipertonuri 

iqneba kvercxis SigTavsis mimarT. amitom wyali gamova kvercxidan da kvercxi SeiWmuxneba.

gakveTili 4.10

Tema: makontrolebeli sistema
gakveTilis saTauri: diabeti
kiTxvebi:

1. hipoTalamusi mgrZnobiarea sisxlSi glukozis koncentraciis mimarT. Tu sisxlSi 
moimata glukozis koncentraciam, hipoTalamusis gavleniT hipofizi gamoyofs 
tropul hormons, romlis zegavleniT pankreasi insulins gamoyofs, es ukanaskneli 
aZlierebs ujredebSi glukozis difuzias da glukozis glikogened gardaqmnas. 
sisxlSi glukozis normaluri raodenobaze reagirebs hipoTalamusi da Trgunavs 
hipofizis saSualebiT insulinis gamoyofas. 
Tu sisxlSi Semcirdeba glukozis raodenoba, igive meqanizmiT pankreasi gamoyofs 
glukagons, ris gavleniTac glikogeni glukozad gardaiqmneba.
davaleba:

1. sisxlSi glukozis koncentraciis gazrda plazmas hipertonuls gaxdis da aman 
SeiZleba gamoiwvios eriTrocitebidan wylis gamosvla

2. alkoholi amcirebs reabrscobcias, maSasadame Trgunavs hormonis aqtivobas
3. * is iRebs glukozas purTan erTad 

*sworia radgan diabetis dros sisxlSi matulobs glukozis raodenoba 
* am dros SardSiac matulobs glukozis raodenoba 
* wyals svavs sicxeSi fizikuri muSaobis dros rodesac wyali didi raodenobiTi 
ikargeba oflTan erTad 
* logikuria radgan mosvenebis dros naklebi wyali ikargeba 
* radganac sicxeSi muSaobda

gakveTili 4.11

Tema: makontrolebeli sistema
gakveTilis saTauri: arteriuli wnevis regulacia
davaleba

1. alkoholi afarTovebs sisxlZarRvebs
2. a) fizikuri varjiSis dros b) mosvenebis mdgomareobaSi

gakveTili 4.12

Tema: makontrolebeli sistema
gakveTilis saTauri: reaqcia ibrZole an gaiqeci
davaleba
cxovelebi agresiulebi arian maT qcevaze pasuxismgebelia nervuli da endokrinu-

li sistma ( kontroli) da Semsrulebeli sistemebi _ magaliTad kunTebi, mxedveloba, 
sunTqvis sistema.

gakveTili 4.13

Tema: makontrolebeli sistema
gakveTilis saTauri: organizmi mosvenebis mdgomareobaSi
davaleba

damokidebulia ra informacia moipovebs bavSvi
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Tavi 5. organizmTa moZroba
gakveTili 5.1
Tema: organizmTa moZraoba
gakveTilis saTauri: ConCxi da ConCxis kunTebi
kiTxvebi:

1. grZeli Zvlebi: mxris, winamxris, barzayis, wvivis Zvlebi; mokle Zvlebi: xerxemlis 
malebi, majisa da ukana terfis Zvlebi.

2. mkerdis kunTebi _ damcvelobiTi, mamoZravebeli funqcia; saReWi kunTebi _ mamoZ-
ravebeli; deltisebri kunTebi _ mamoZravebeli; muclis kunTebi _ damcvelobiTi, 
mamoZravebeli funqcia; qveda kidurebis kunTebi _ sayrdeni da mamoZravebeli kun-
Tebi.

3. saxsari Sedgeba sasaxsre Zvlebis, sasaxsre siTxis Semcveli saxsris Rrus, sasaxsre 
CanTisa da iogebisgan.

4. xaxuns amcirebs saxsarSi Zvlebis moZraobis dros.
5. igi icavs Tavis tvins dazianebisagan.
6. es ganapirobebs sxeulis calkeuli nawilebis moZraobas da mTlianad sxeulis 

sivrceSi gadaadgilebas.
davaleba

1. erTi bolo menjis da barZayis Zvalze, meore bolo wvivis Zvalze
2. marcxena detali _ qala pirvel malasTan, marjvena detali _ waagavs rTul saxsars

gakveTili 5.2

Tema: organizmTa moZraoba
gakveTilis saTauri: Zvlis Sedgeniloba. Zvlis qimiuri Sedgenilobis humoruli 

regulacia
davaleba

1. SesaZloa, kalciumis deficiti ganviTarda diabetis gamo, radgan anamnezsSi aRiniS-
neba xSiri infeqciuri daavadebebi: diabetis dros es mosalodnelia, radgan qveiT-
deba imuniteti.

2. carciWamias davuniSnavdiT kalciumis Semcvel sakvebs, magaliTad mwvanils, rZis 
nawarms.

gakveTili 5.3

Tema: organizmTa moZraoba
gakveTilis saTauri: organizmis agebulebis da funqciis Seguebuloba moZraobasTan.
davaleba

1. myesi unda iyos grZeli da SeiZleba distalurad mimagrebuli moZrav Zvalze. giboni 
adaminisgan gansxvavebiT gamoirCeva am TaviseburebiT

gakveTili 5.4 

Tema: organizmTa moZraoba
gakveTilis saTauri: organizmTa Segueba haerSi frenasTan
kiTxvebi

1. qerclTan SedarebiT, bumbuli gacilebiT msubuqia da esac uwyobs xels frinvelis 
sxeulis simsubuqes.

2. aseTi agebuleba aqvs rogorc mosaqnev, ise mfarav bumbuls. kauWebi xels uSlis 
frenis dros bumbulis aSlas, rac xaxunis Zalas gazrdida haerTan da gaaZnelebda 
frenas.
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davaleba
1.

agebulebis Tavisebureba funqcia

mxris sartyeli kargad aqvT ganviTarebuli; farTo mkerdis Zvalsa da 
tropze mimagrebulia mZlavri mkerdis kunTebi; wina kiduris Zvlebi nawi-
lobriv Sezrdilia (SerCenili aqvT mxolod sami TiTi) da dagrZelebulia; 
zogierTi mala erTmaneTTan Sezrdilia, agreTve menji Sezrdilia xerx-
emalTan.

frenis dros sayrden fun-
qcias asrulebs da sxeulis 
simtkices ganapirobebs

frinvelebs aqvT sxeulis garsmdeni forma; bumbuli kramitiseburad aris 
ganlagebuli, mfarav da mosaqnev bumbuls aqvs kauWebiani meoradi sxivebi, 
frenisas fexebi tanze mikruli aqvT. 

amcirebs haeris xaxunis 
Zalas frinvelis sxeulTan

Rruiani Zvlebi da sxeulis RruSi arsebuli sahaero parkebi; ybebze ar 
aqvT kbilebi da Sesabamisad, ar aqvT ybis mZime saReWi kunTebi. maT mokle 
nawlavi aqvT da xSir-xSirad gamoyefen narCenebs. sasqeso organoebi Za-
lian mcire zomisa aqvT da mxolod saqorwino periodSi viTardeba.

amsubuqebs frinvelis 
sxeuls

2. naTxemi, radgan moZraobis koordinacia naTxemis funqciaa.

gakveTili 5.5

Tema: organizmTa moZraoba
gakveTilis saTauri: organizmTa Segueba wyalSi curvasTan
davaleba

1. Tevzebi unda ganlagdes yvelaze mcire moculobis buStidan ufro didi moculo-
bisken radgan rac ufro didi moculoba aqvs sacurao buSts, miT ufro mcirdeba 
simkvrive da amomgdebi Zala Tevzs ubiZgebs wylis zeda fenebisaken

2. sacuravi buStis daniSnulebas asrulebs sacuravi rgoli, romelic haeriT aris 
savse da mcire simkvrive aqvs

3. lastebs terfze meti farTobi aqvs da amdenad ufro did biZgs aviTarebs wyalze
4. raTa gaizardos niCbis wyalTan Sexebis farTobi
5. TiTebs ASoris apki zrdis terfis farTobs, amis gamo sxeulis dawola niadagze mc-

irdeba da frinveli ar efloba rbil niadagSi xolo curvis dros ufro Zlierad 
ubiZgebs wyals.
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I Tavis SeMAmajamebeli SekiTxvebi

Cawere gamotovebuli sityvebi:

1.	ujredSi organuli nivTierebebis daSlis xarjze atf-is sinTezi aris 
 sunTqva. 

2.	sinaTlis energiis gardaqmna organuli naerTebis qimiur energiad xdeba 
 procesSi. 

3.	organisms, romelic mza saxiT iRebs garemodan organul nivTierebebs 
 ewodeba. 

4.	organizms, romelic Tavad qmnis organul nivTierebebs araorganuli    nivTierebebi-
sagan,  ewodeba.

upasuxe kiTxvebs:

5.	Tu organizma didi raodenobiT dakarga wyali, igi kvdeba. axseni, ratom?
6.	daasaxele ujredul membranebSi CaSenebuli cilebis minimum oTxi funqcia.
7.	ganmarte, ratom aqvs rTul naxSirwylebs martivTan SedarebiT ufro maRali mole-

kuluri masa? 
8.	davuSvaT gWirdeba mcenareul ujredSi arsebul saxameblis marcvlebze mikros-

kopiT dakvirveba. ra nivTierebas daawveTebdi ujreds: wyals, zeTs Tu iods? Pratom 
gagiadvilebda es meTodi dakvirvebas? pasuxi ganmarte 

9.	sqemis agebis saSualebiT daamtkice, rom glikogeni polisaqaridia.

daasrule sqema:

mzis sinaTlis energia

atf

 						    
xsnaris pH dro wT.-Si

4

5

6

7

8

20

12,5

10

13

17,4

10.	 aage grafiki; wyalbadis peroqsidis 
xsnars(H2O2)  pH-is sxvadasxvanairi mniSvn-
elobebis pirobebSi umateben 1ml raodenobis 
katalazas(fermenti), romelic Slis peroqsids 
da gamoiyofa Jangbadi. iTvlidnen dros, ro-
melic Wirdeboda 10 ml raodenobis O

2
-is gamo-

yofas. miRebuli Sedegebi warmoadgine grafikis 
saxiT(Sedegebi ix. cxrilSi). gansazRvre am fermen-
tisaTvis pH-is yvelaze optimaluri(xelsayreli) 
mniSvneloba.

dawere _
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a)	 glikolizis qimiuri reaqciis toloba;
b)	 glukozis sruli daJangvis qimiuri reaqciis toloba.

Semoxaze swori pasuxi:

11.	 ujredi aris erTi mTliani sistema, razedac metyvelebs:
a) birTvis dazianebiT ujredi kvdeba;
b) cilebis sinTezi xdeba granularul endoplazmur badeze, razedac mitoqondrieb-

Si sinTezirebuli atf-is energia ixarjeba;
g) granularul endoplazmur badeebze sinTezirebuli nivTierebebi goljis apara-

tis saSualebiT transportirdeba;
d) yvela pasuxi sworia.

12.	 gaadvilebuli difuzia aris:
a) nivTierebis transportireba maRali koncentraciidan dabali koncentraciisaken 
satransporto cilebis saSualebiT;
b) nivTierebis transportireba dabali koncentraciidan maRali koncentraciisaken 
satransporto cilebis saSualebiT;
g) nivTierebis transportireba maRali koncentraciidan dabali koncentraciisaken 
plazmuri membranis forebis saSualebiT.

13.	 “Tavisiansa da ucxos” ujredi cnobs plazmuri membranis:
a) fosfolipidebis saSualebiT;
b) periferiuli cilebis saSualebiT;
g) integraluri cilebis saSualebiT.

14. ujredSi wylis biologiuri roli gamoixateba:
a) ganapirobebs ujredis moculobas;
b) monawileobs nivTierebaTa transportSi;
g) sareaqcio area;
d) yvela pasuxi sworia.

15. nivTierebaTa moZraoba plazmuri membranis gavliT xdeba: 
a. am nivTierebis koncentraciuli gradientis mimarTulebiT; 
b. am nivTierebis koncentraciuli gradientis sawinaaRmdegod; 
g. orive SesaZlebloba dasasaSvebia.
16. hormonis zemoqmedeba ujredze SesaZlebelia Tu: 
a. hormonis molekula miuerTdeba cila-receptoris molekulas; 
b. Tu es aris hormonis samizne ujredi; 
g. orive pasuxi sworia.

  17. cilis struqturuli funqciis magaliTia: 
a. fermentis molekulebis monawileoba nivTierebaTa gardaqmnaSi; 
b. hormonebis mier samizne ujredebis funqciis regulacia; 
g. cilis molekulebis monawileoba plazmuri membranis SenebaSi.

   18. nivTierebaTa transportireba plazmur membranaSi xdeba: 
a. plazmuri membranis cilebis daxmarebiT; 
b. plazmuri membranis forebs Soris gavliT;
g. orive pasuxi sworia.

  19. plazmur membranaSi aqtiuri transporti uzrunvelyofs: 
a. nivTierebaTa transportirebas maTi maRali koncentraciis adgilidan  dabali   
koncentraciis adgilisaken; 
b. nivTierebaTa transportirebas maTi dabali koncentraciis adgilidan  maRali 
koncentraciis adgilisaken; 
g. orive pasuxi sworia.
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20. ujreduli sunTqva damaxasiaTebelia:
mxolod mcenareebisTvis;
mxolod cxovelebisTvis;
yvela organizmisTvis.

21. disaqaridebs ekuTvnis: 
a. saqaroza; ;
g. qitini.

22. romeli mtkicebaa swori: 
a. lipidebi warmoiqmneba mitoqondriebSi; 
b. lipidebi warmoiqmneba ujredis membranaSi; 
g. lipidebi warmoiqmneba gluv endoplazmur badeze. 

23. ujredisaTvis energiis wyaroa: 
a. naxSirwylebi; 
b. lipidebi; .
g. orive pasuxi sworia 

24. aminomJavebi gansxvavdeba erTmaneTisagan: 
a. amino da karboqsilis jgufebiT; 
b. radikaliT; 
g. radikaliT da karboqsilis jgufiT. 

25. komplementurobis principi vlindeba: 
a. nukleotidebis dakavSirebaSi dnm-s erT jaWvSi; 
b. dnm-s ori jaWvis nukleotidebis dakavSirebaSi; 
g. orive pasuxi sworia. 

26. romeli kavSiri gamoxatavs sworad komplementurobis princips: 
a. A-G, C-T b. A-A, G-G, T-T, C-C;     g.  A-T, G-C. 

27. dnm-s nukleotidebi gansxvavdeba rnm-s nukleotidebisagan: 
a. nukleotidebSi Semavali naxSirwylebiT;
b. nukleotidebis azotovani fuZiT; 
g. orive pasuxi sworia.

28. Tu dnm-is erTi jaWvis monakveTze nukleotidebis ganlagebaa A-A-A-G-C-G-G-T-A, Se-
sabamisi monakveTi meore jaWvze iqneba: 
a. T-T-T-C-C-C-C-A-T  ;
b. A-A-A-G-C-G-T-A  ;
g. T-T-C-G-C-C-A-T ;

29. SemoxazeT swori mtkiceba: 
a. geni moicavs dnm-s monakveTs da atarebs informacias konkretuli cilis moleku-
lis Sesaxeb;
b. geni moicavs dnm-s monakveTs da atarebs informacias konkretuli naxSirwylis 
molekulis Sesaxe;
 g. orive pasuxi sworia.

30. atf Sedgeba: 
a. adeninis, ribozisa da fosformJavis sami naSTisagan; 
b. adeninis, dezoqsiribozis da fosformJavis sami naSTisagan; 
g. guaninis, ribozis da fosformJavis sami naSTisagan. 

31. cxovelur ujredSi atf-is sinTezi mimdinareobs: 
a. citoplazmaSi; 	 b. mitoqondriebSi; 	 g. orive pasuxi sworia.

32. atf - sinTaza mdebareobs: 
a. ujredis plazmur membranaSi; 
b. mitoqondriebis kristebze; 
g. qlorofilis molekulaSi. 
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33. wyalbadis ionebis transportirebaze ixarjeba:
a. Tilakoidis membranebSi mzis energia; 
b. kristebis membranebSi atf-is energia;
g. orive SemTxvevaSi eleqtronebis eleqtronul jaWvSi moZraobis Sedegad gamoTavi-
suflebuli energia.

34. mcenareul ujredSi mzis energiis mimarT mgrZnobiarea: 
a. TilakoidebSi ganlagebuli atf-sinTazas molekula; 
b. qlorofilis fotosistema; 
g. orive pasuxi sworia. 

35. avtotrofebsa da heterotrofebs Soris gansxvaveba mdgomareobs: 
a. maT mier atf-is sinTezisaTvis saWiro energiis mopovebis xerxSi; 
b. avtotrofebSi atf-is sinTezSi monawileobs atf-sinTaza, romelic ar aqvT het-
erotrofebs;
 g. avtotrofebi awarmoeben fermentul reaqciebs, heterotrofebs amis unari ar 
aqvT.

36. yvela aminomJavisaTvis saerTo elementebs warmoadgens: 
a. gogirdi, naxSirbadi, azoti; 
b. azoti, naxSirbadi, wyalbadi; 
g. orive pasuxi sworia. 

37. mezobel aminomJavebs Soris peptiduri bmis SeqmnaSi monawileobs 
a. radikalebi; 
b. amino da karboqsilis jgufebi; 
g. karboqsilis jgufebSi Semavali naxSirbadis atomebi.

38. aminomJavebi ujredSi: 
a. warmoadgenen samarago nivTierebebs; 
b. monawileoben cilis polimeris SeqmnaSi; 
g. monawileoben cximebis molekulis SeqmnaSi.

39. enzimebi/fermentebi qimiuri TvalsazrisiT warmoadgenen: 
a. polisaqaridebs; 
b. aminomJavebs; 
g. cilebs. 

40. enzimi moqmedebs naerTze im SemTxvevaSi, Tu: 
a. SeuZlia masTan Zalian axlo kontaqtSi Sesvla; 
b. sivrcobrivi formiT Tanxvdeba gardasaqmnel nivTierebas; 
g. orive pasuxi sworia. 

41. maRali temperaturis zegavleniT fermenti: 
a. gadadis araaqtiur mdgomareobaSi; 
b. denaturirdeba; 
g. gadadis meoTxeul struqturaSi. 

42. nukleotidi warmoadgens: 
a. fosformJavas, naxSirwylis da azotSemcveli fuZis naerTs; 
b. fosformJavas, naxSirbadis da azotSemcveli fuZis naerTs; 
g. azotmJavas,, naxSirwylis da fosforis Semcveli fuZis naerTs. 

43. nukleotidebis dakavSireba dnm-s erT jaWvSi xorcieldeba: 
a. erTi nukleotidis naxSirwyalsa da meoris fosformJavas, Soris 
kovalenturi bmis warmoqmniT; 
b. erTi nukleotidis naxSirwyalsa da meoris azotovan fuZes Soris wyalbaduri bmis 
warmoqmniT; 
g. nukleotidebis azotovani fuZeebis dakavSirebiT.
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pasuxebi I Tavis Semajamebel SekiTxvebze

Cawere gamotovebuli sityvebi:

1.	 ujreduli.
2.	 fotosinTezis.
3.	 heterotrofi.
4.   avtotrofuli. 

upasuxe kiTxvebs:

5.	 daasaxele ujredul membranebSi CaSenebuli cilebis minimum oTxi funqcia.
6.	 ganmarte, ratom aqvs rTul naxSirwylebs martivTan SedarebiT ufro maRali 

molekuluri masa? 
7.	 davuSvaT gWirdeba mcenareul ujredSi arsebul saxameblis marcvlebze mi-

kroskopiT dakvirveba. ra nivTierebas daawveTebdi ujreds: wyals, zeTs Tu 
iods? Pratom gagiadvilebda es meTodi dakvirvebas? pasuxi ganmarte 

8.	 sqemis agebis saSualebiT daamtkice, rom glikogeni polisaqaridia.

daasrule sqema:

9.	 mzis sinaTlis energia

fotosinTezi

CO2 H2O

atf

O2 C6H12O6

aerobuli sunTqva

10.	dawere _
		  a) C6H12O6  +  2adf + 2H3PO4→2C3H6O3 + 2atf + 2H2O
		  b) C6H12O6  +  38adf + H3PO4→6CO2 + 38atf + 44H2O

Semoxaze swori pasuxi:

11.	d.	 12. a. 	 13. b. 	 14. d.	 15. g. 	 16. g.	 17. g. 
18. g. 	 19. a. 	 20. g. 	 21. a. 	 22. g. 	 23. g.	 24. b. 
25. b. 	 26. g.	 27. g.	 28. g. 	 29. a. 	 30. a.	 31. g. 
32. b. 	 33. g. 	 34. b. 	 35. a. 	 36. b. 	 37. b. 	 38. b. 
39. g. 	 40. g. 	 41. b	 42. a. 	 43. a. 	  
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2-5 Tavis Semajamebeli SekiTxvebi
1.	cxrilis mixedviT dasvi diagnozi:

leikocitebis raodenoba sisxlis 
1 mm3-Si

eriTrocitebis raodenoba sisxlis 1 
mm3-Si

5 000 000 5 000 000
1.	janmrTelia
2.	anTeba aqvs
3.	sisxlis Sededebis unari daqveiTebulia
4.	sworia 2,3
5.	sworia 1
6.	sworia 2
7.	sworia 3
8.	arcerTi ar aris swori

2.	adamianis sxeulSi Seiyvanes wiTelas gamomwvevi virusi. Aamis Sedegad:
1. adamiani gamojanmrTeldeba Tu is avad aris wiTelaTi
2. moimatebs adamianis sisxlis firfitebis raodenoba
3. moimatebs adamianis sisxlSi antisxeulebis raodenoba
4. sworia 1,3
5. sworia 2,3
7. sworia 3
8. sworia 1

  
3.	cxrilis mixedviT dasvi diagnozi:

farisebri jirkvlis mier 
gamoyofili hormonis raodenoba 
(pirobiT erTeulSi)

20 25 40

adamianis mdgomareoba sZinavs gaiRviZa daiwyo varjiSi
janmrTelia
1.	aqvs bazedovis daavadeba
2.	aqvs miqsedema
3.	cxrilis mixedviT dasvi diagnozi:

Tirkmelzeda jirkvlis mier 
gamoyofili adrenalinis 
raodenoba (pirobiT 
erTeulSi)

20 25 40

adamianis mdgomareoba sZinavs gaiRviZa daiwyo varjiSi
janmrTelia

1.	awuxebs momatebuli sisxlis wneva
2.	awuxebs diabeti

4.	organos Cauwere grafaSi  is cifri, romliTac aRniSnulia is nivTiereba, ro-
melic iSleba am organoSi: 1-cila, 2-cximi, 3-naxSirwyali, 4-wyali

piris Rru

kuWi

wvrili nawlavi

swori nawlavi
5.	arteriuli wnevis regulaciaSi CarTulia Semdegi organoebi(Semoxaze yvela 

swori pasuxi):
1. guli	 2. sisxlZarRvebi
3. Tirkmelzeda jirkvali	 4. Tirkmelebi
5. kuWi	 6. Wia nawlavi
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savarjiSoebSi 7- 48 CaamateT gamotovebuli sityvebi:

1.	  sekreciis jirkvali gamoyofs nivTierebebs sadinariT RruSi an 

sxeulis zedapirze, sekreciis jirkvali ki sadinaris gareSe pirda-

pir sisxlSi

2.	  Slis naxSirwylebs piris RruSi

3.	 wylis didi raodenobiT Sewova xdeba   nawlavSi

4.	 xaoiani zedapiri aqvs  nawlavs da ar aqvs  nawlavs

5.	 cilebis daSla iwyeba  Si

6.	 nawlavSi cximebi iSleba  ad da  ad

7.	 cximis daSlis produqtebi Seiwoveba jer  Si da Semdeg gadadis  Si

8.	 nawlavidan Sewovili sakvebi sisxliT gadadis jer  Si da Semdeg 

mTel organizmSi 

9.	  klavs mikrobebs piris RruSi da aSuSebs piris Rrus lorwovans

10.	  neironis sxeuli moTavsebulia zurgis tvinis gareT kvanZSi

11.	  neironi akavSirebs mgrZnobiare da mamoZravebel neironebs

12.	  jirkvlis hormoni aregulirebs JangviT reaqciebs

13.	  is mier gamoyofili hormoni aregulirebs glukozis raodenobas 

sisxlSi

14.	zrdis hormons gamoyofs 

15.	miqsedema viTardeba, rodesac organizms aklia  

jirkvlis hormoni

16.	  nervebi iwvevs sunTqvis aCqarebas

17.	  nervebi iwveven ConCxis kunTebis SekumSvas

18.	Tavis tvinis naxevarsferos  wili pasuxismgebelia zepir metyvele-

baze

19.	sunTqvis centri moTavsebulia Tavis tvinis  Si

20.	Tavis tvinis Reros Seadgens ,    da 

21.	barZayis da wvivis Zvlebis SeerTebas ewodeba 

22.	qalas tvinis ganyofilebis Zvlebis SeerTeba Zvlebis  SeerTebis 

magaliTia

23.	neknebi dakavSirebulia  is ZvalTan

24.	diafragma erTmaneTisagan gamoyofs  is Rrus da  is Rrus

25.	organizmidan marilis da wylis Ziritadi raodenobis gamoyofa xdeba  dan

26.	sisxlSi  is raodenoba aregulirebs sunTqvis sixSires

27.	infeqciiT daavadebul adamians mkurnalobis mizniT gaukeTeben   

CawereT  “Srati”, an “acra”)

28.	imunitetSi sisxlis ujredebidan monawileobs  CawereT “sisxlis 

firfitebi” an “leikocitebi”)

29.	antisxeulebs gamoimuSaveben 

30.	sisxlis SededebisaTvis aucilebelia sisxlis cila 

31.	sisxlSi 1 kubur milimetrSi aris  5 milioni 

32.	eriTrocitebi sxva sisxlis ujredebisagan imiT gansxvavdeba, rom ar aqvT 
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33.	sisxlis mesame jgufi SeiZleba gadavusxaT  da  jgufs

34.	nebismieri jgufis sisxli SeiZleba gadavusxaT  jgufs

35.	kanis zeda Sres ewodeba 

36.	kanSi receptorebi moTavsebulia  Si

37.	kanidan siTbos gamoyofas xels uwyobs kanSi sisxlZarRvebis   

(CawereT “Seviwroeba” an “gafarToeba”)

38.	parkuWidan sisxlis gadaadgileba winagulSi xels uSlis  

39.	gulis avtomatur SekumSvas ganapirobebs   (CawereT “ simpaTikuri 

nervebi” an “gulSi arsebuli ujredebi” an “adrenalini”)

40.	adrenalini iwvevs gulis cemis 

41.	Tu daziandeba parasimpaTikuri nervebi, gulis cema  (CawereT 

“gaxSirdeba” an “Seneldeba”)

42.	sisxlZarRvebs Soris erTSriani epiTeluri qsovilisagan Sedgeba 

43.	Saqriani diabetis mizezia (Semoxaze swori pasuxi):

a.	gulis daavadeba	 b. Tirkmlis daavadeba

g.  insulinis ukmarisoba	 d. adrenalinis ukmarisoba

44. adamianis ConCxis Seguebuloba amarTul siarulTan gamoixateba (Semoxaze mcdari 

debuleba):

a. xerxemlis formaSi; b. xerxemlis  malebis raodenobaSi; g. terfis TaRovan formaSi

45. sisxlis mimoqcevis did wreSi moZraobs (Semoxaze yvela mcdari debuleba):
a. mxolod arterilu sisxli
b. rogorc arteriuli, ise venuri sisxli
g. mxolod venuri sisxli

52. sisxlis jgufi ganisazRvreba imis mixedviT (Semoxaze yvela mcdari debuleba):
a. rogoria sisxlSi antisxeulebis raodenoba
b. ra antisxeulebia sisxlSi
g. ra antigeni aqvs eriTrocits

46. uaryofiTi ukukavSiria rodesac (Semoxaze yvela mcdari debuleba):
a. sisxlSi glukozis donis matebis gamo pankreasi iwyebs insulinis gamoyofas
b. sisxlSi insulinis donis matebis gamo hipofizis gamaaqtivebeli zegavlena pan-

kreasze Sewydeba
g. sisxlSi insulinis donis matebis gamo hipofizis gamaaqtivebeli zegavlena pan-

kreasze Zlierdeba
47. waikitxe mtkicebuleba: cocxali organizmebis gadaadgilebaze sivrceSi moqmedebs 

mizidulobis, xaxunis, amomgdebi Zalebi. Semoxaze yvela swori pasuxi:
a. mtkicebuleba  swori ar aris, radgan es Zalebi ganapirobeben sxeulebis vardnas, 

aCqarebas, inercias, magram ara moZraobas
b. mtkicebuleba  swori ar aris, radgan es Zalebi abioturi faqtorebia da  aracocx-

ali sxeulebis gadaadgilebasTan aqvs kavSiri
g. mtkicebuleba  sworia, radgan es Zalebi abioturi faqtorebia da  moqmedeben 

cocxal organizmebze
d. mtkicebuleba  sworia, radgan am Zalebis gareSe gadaadgileba saerTod ver Ses-

ruldeboda
e. mtkicebuleba  arasworia, radgan es fizikuri Zalebia, cocxali organizmebis 

gadaadgileba ki biologiuri movlenaa
48. rac metia terfis farTobi miT ufro (Semoxaze yvela swori pasuxi):

a. Rrmad cadis fexi rbil niadagSi
b. metia sxeulis dawola niadagze
g. naklebia sxeulis dawola niadagze
d. naklebad Rrma iqneba niadagze sxeulis nakvalevi
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pasuxebi 2-5 Tavis Semajamebel 
SekiTxvebze

1.	 6
2.	 7
3.	 1
4.	

piris Rru 3

kuWi 1

wvrili nawlavi 1,2,3

swori nawlavi -
5.	 1, 2, 3, 4.

7-48 Caamate gamotovebuli sityvebi

1.	 garegani, Sinagani
2.	 nerwyvi
3.	 msxvil
4.	 wvril, msxvil (an swor)
5.	  kuWSi
6.	 glicerinad, cximovan mJavebad
7.	 limfaSi, sisxlSi
8.	 RviZlSi
9.	  lizocimi
10.	mgrZnobiare
11.	CarTuli
12.	farisebri
13.	pankreasis
14.	hipofizi
15.	farisebri
16.	simpaTikuri
17.	somaturi
18.	safeTqlis
19.	ReroSi
20.	xidi, mogrZo tvini, Sua tvini
21.	rTuli saxsari
22.	uZravi
23.	mkerdis
24.	gulmkerdis, muclis

25.	Tirkmelebidan
26.	naxSirorJangis
27.	Srats
28.	leikocitebi
29.	limfocitebi
30.	fibrinogeni
31.	eriTrociti
32.	birTvi
33.	3-e da 4-e
34.	4-e
35.	epidermisi
36.	dermaSi
37.	Seviwroeba
38.	sarqveli
39.	gulSi arsebuli ujredebi
40.	aCqarebas
41.	Seneldeba
42.	kapilarebSi
43.	g
44.	b
45.	a,g
46.	a,b
47.	a,g
48.	g, d
49.	g,d.
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pasuxebi moswavlis wignSi mocemuli “testebi da 
savarjiSoebi TviTSefasebisTvis”

Tavi 1

1.
#
1 plazmuri membrana
2 birTvi
3 birTvaki
4 birTvis forebi
5 mitoqondria
6 goljis aparati
7 gluvi endoplazmuri bade
8 lizosoma
9 granularuli endoplazmuri bade
10 Solti
11 ribosoma

2.
#
1 ujredis kedeli
2 plazmuri membrana
3 vakuoli
4 mitoqondria
5 qloroplasti
6 goljis aparati
7 gluvi endoplazmuri bade
8 granularuli endoplazmuri 

bade
9 birTvaki
10 birTvi

3.
funqcia organoidis saxelwodeba
warmoqmnis atf-s mitoqondria
akavSirebs aminomJavebs peptiduri bmiT ribosoma
warmoqmnis lizosomebs goljis aparati
akontrolebs ujredSi mimdinare sasicocxlo procesebs birTvi
monawileobs mitozSi ujredis centri
am membranebze mimdinareobs naxSirwylebis da cximebis sinTezi gluvi endoplazmuri bade
aq cilis molekulebi iReben saboloo struqturas goljis aparati
am membranebze mimdinareobs cilebis sinTezi granularuli endoplazmuri bade

4. kuWSi unda iyos pH 2, citoplazmaSi 6, 5;
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

a
b × × × × × ×
g × × × × × ×
d × ×
e × ×

Tavi 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
a × × × × × × × × × × × × × ×
b × × × × × × × × × ×
g × × × × ×
d ×

Tavi 3

1 2 3 4 5 6 7 8 9 10 11
a × × × ×
b × ×
g × × ×
d × ×

12.
vitamini Mmisi naklebobis Sedegi

nervuli sistemis moqmedebis darRveva, krunCxva, dambla

imunitetis daqveiTeba, suravandi

13.
saWmlis monelebaSi monawile enzimi gamomyofi organo funqcia
amilaza saxameblis daSla
pefsini kuWi

RviZli cximebis daSla
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Tavi 4

1 2 3 4 6 7 9 12 13 14 15 16 17 18 19
a × × × × × ×
b × × × × × × × ×
g ×
d

5.
organo am organos mier gamoyofili 

hormoni
funqcia

hipofizi zrda
farisebri jirkvali Tiroqsini
pankreasi insulin, glukagoni
sakvercxe, saTesle sqesTan dakavSirebuli niSan-

Tvisebebis Camoyalibeba

8.
nervuli sistemis ganyofileba funqcia

sunTqvis, gulis moqmedebis, saWmlis 
momnelebeli wvenebis gamoyofis regulacia
emociebis warmoSoba

hemisferoebis kefis wili

hemisferoebis Sublis wili

miaqvs informacia receptoridan tvinSi

miaqvs impulsebi tvinidan organoebSi

10.
nervuli sistemis ganyofileba funqcia

informaciis gadatana receptorebidan tvinSi

ConCxis kunTebis amoqmedeba

avtonomiuri nervebi

Tavi 5

1.

Zvlebis funqcia magaliTi
xerxemali, menji, kidurebi
kidurebi
qala, gulmkerdis Zvlebi

Zvlis wiTeli tvini
ZvlebSi maragdeba marilebi

 
2 3 4 5 6 7 8 9 10

a ×
b × × × ×
g
d × × × ×



79

gamoyenebuli literatura

1.	 erovnuli saswavlo gegma. saqrTvelos ganaTlebisa da mecnierebis saministro. 2010-
2016ww;

2.	 erovnuli saswavlo gegmis sagnobrivi programa sabunebismetyvelo mecnierebebSi. saqrT-
velos ganaTlebisa da mecnierebis saministro. 2010-2016ww; 

3.	 swavleba da Sefaseba. saqrTvelos ganaTlebisa da mecnierebis saministro. 2009w.

4.	 saswavlo da profesiuli garemo. saqrTvelos ganaTlebisa da mecnierebis saministro. 
2009w.

5.	 efeqtiani swavleba. Teoria da praqtika. gamocdebis erovnuli centri. kvlevis departa-
menti. 2010w. 

6.	 robert j. marzano, debra j. fiqeringi, jein i. foloqi. efeqturi swavleba. sawavlo geg-
mebis SemuSavebis asociacia. aleqsandria, virjinia, aSS. maswavlebelTa profesiuli gan-
viTarebis cetri. 2009w.

7.	 kiTxvisa da weris meTodebi. damxmare saxelmZRvanelo maswavleblebisaTvis. asociacia 
“skola-ojaxi-sazogadoeba”. 2007w.

8.	  jini l. sTili, kerTis s. merediTi, Carlz templi, saxelmZRvaneloebi proeqtisaTvis 
`kiTxva da wera kritikuli azrovnebisTvis~; 

9.	 “cxovrebis jansaRi wesi da usafrTxo qceva”. aktivobebis krebuli. USAID Georgia hiv preven-
tion project. sazogadoebrivi gaerTianeba “bemoni”.


