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zogadi ganaTlebis erovnuli miznebi 

saqarTveloSi zogadi ganaTlebis sistema miznad isaxavs Seqmnas xelsayreli pi
robebi erovnuli da zogadsakacobrio Rirebulebebis matarebeli, Tavisufali pi
rovnebis CamoyalibebisaTvis. amasTan erTad, ganaTlebis sistema uviTarebs mozards 
gonebriv da fizikur unarCvevebs, aZlevs saWiro codnas, amkvidrebs jansaRi cxovrebis 
wess, moswavleebs uyalibebs liberalur da demokratiul Rirebulebebze damyarebul 
samoqalaqo cnobierebas da exmareba maT ojaxis, sazogadoebisa da saxelmwifos winaSe 
sakuTari uflebamovaleobebis gacnobierebaSi. 

saqarTvelos zogadi ganaTlebis sistemaSi miRebuli gamocdilebis safuZvelze 
mozardma unda SeZlos: 

a) qveynis interesebis, tradiciebisa da Rirebulebebis mimarT sakuTari pasuxis
mgeblobis gaazreba;

b) bunebrivi garemo pirobebis SenarCuneba da dacva;
g) teqnologiuri Tu sxva inteleqtualuri miRwevebis efeqtianad gamoyeneba; 

informaciis mopoveba, damuSaveba da analizi;
d) damoukideblad cxovreba, gadawyvetilebis miReba;
e) iyos Semoqmedi, Tavad Seqmnas Rirebulebebi da ar icxovros mxolod arsebulis 

xarjze;
v) sakuTari SesaZleblobebisa da interesebis uwyveti ganviTareba mTeli cxov

rebis ganmavlobaSi da maTi maqsimaluri realizeba rogorc qveynis SigniT, ise mis 
sazRvrebs gareTac; 

z) komunikacia individebTan da jgufebTan; 
T) iyos kanonmorCili, toleranti moqalaqe.
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biologia

me-7 klasis standarti

SesavaliSesavali

sabazo safexuris biologiis standarti Sedgeba Semdegi nawilebisagan:

a) sagnis swavla-swavlebis miznebi;

b) standartis Sedegebi da Sinaarsi;

g) meTodikuri orientirebi;

d) Sefaseba.

sagani `biologiis~ swavla-swavleba gulisxmobs cocxali sistemebis (ujredidan eko-

sistemis CaTvliT) Seswavlas, garemos dacvisa da janmrTelobis SenarCunebis mniSvnelobis 

gaazrebas. saswavlo kursis ganmavlobaSi moswavle gaecnoba organizmis sxvadasxva jgufs, 

agreTve zogierT evoluciur, ekologiur da genetikur kanonzomierebas.

sagnis swavla-swavlebisas moswavle CarTuli iqneba aqtivobebSi, romlebic mas movlen-

ebis arsis gagebaSi, axali codnis Seqmnasa da am codnis praqtikaSi gamoyenebaSi daexmareba.

a) sagnis swavla-swavlebis miznebi

biologiis swavla-swavleba miznad isaxavs:

• moswavles gauCndes interesi cocxali samyaros Seswavlis mimarT;

• moswavlem SeZlos biologiuri kanonzomierebebis gaanalizeba;

• moswavlem SeZlos organizmSi da garemoSi mimdinare biologiuri procesebis urT-

ierTdakavSireba;

• moswavles gamoumuSavdes kvleviTi unar-Cvevebi;

• moswavles Camouyalibdes gare samyaros mimarT mzrunveli damokidebuleba;

• moswavlem gaaanalizos janmrTelobis da jansaRi cxovrebis wesis mniSvneloba;

• moswavles SesZinos dargobrivi eniT operirebis unari.

am miznebze muSaobiT biologia Tavis wvlils Seitans erovnuli saswavlo gegmis misiisa 

da miznebiT gaTvaliswinebuli unarebisa da Rirebulebebis ganviTarebasa da Camoyali bebaSi.

b) standartis Sedegebi da Sinaarsi

standartis Sedegebi sagnis cnebebze dafuZnebiT gansazRvravs miznobriv orientirebs 

da pasuxobs SekiTxvas: ra unda SeeZlos moswavles biologiaSi sabazo safexuris bolos.

es Sedegebi jgufdeba sam mimarTulebad:

• cocxali samyaro _ gulisxmobs biologiis ZiriTadi koncefciebisa da kanonzomiere-

bebis gaazrebas; sabunebismetyvelo mecnierebebisaTvis saerTo cnebebze (nivTiereba da ma-

teria, struqtura da funqcia, energia da energiis gardaqmna, sistemebi da urTierTqmede-

bebi, mdgradoba da cvlilebebi) warmodgenebis Camoyalibebas; garemos dacvisa da mdgradi

ganviTarebis mniSvnelobis mimarT damokidebulebis Camoyalibebas; jansaRi cxovrebis 

wesisa da misi dacvis mniSvnelobis gacnobierebas;

• mecnieruli kvleva-Zieba _ gulisxmobs moswavlis CarTvas martivi eqsperimentebis, 

cdebis dagegmvasa da ganxorcielebaSi; kvleviTi unarebis (dakvirveba, monacemebis gaanali-

zeba/wardgena, argumentirebuli msjeloba, daskvnebis gamotana) ganviTarebas;
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• mecniereba da teqnologiebi _ gulisxmobs sabunebismetyvelo mecnierebebis gamoy-

enebiTi aspeqtebis aRqmas; sabunebismetyvelo mecnierebebisa da teqnologiebis miRwevebis 

gavlenis gacnobierebas sazogadoebasa da garemoze; mniSvnelovani samecniero aRmoCenebis 

Sefasebas; gaazrebas, rom mecnieruli Sexedulebebi da mosazrebebi viTardeba da SeiZleba 

Seicvalos droTa ganmavlobaSi.

standartis Sinaarsi gansazRvravs, ra unda icodes moswavlem. Sinaarsi aRiwereba saval-

debulo cnebebis, Temebisa da sagnobrivi sakiTxebis saxiT.

cnebebis saxiT gansazRvrulia is codna, romelsac moswavle sagnis farglebSi unda dae-

uflos. cnebebi SedegebTan erTad unda damuSavdes moswavlisTvis nacnob konteqstebSi. es 

konteqstebi savaldebulo Temebis saxiTaa warmodgenili.

TiToeul Temas axlavs sakiTxebi da Sefasebis indikatorebi. sakiTxebi akonkretebs Te-

mas, Sefasebis indikatorebi ki gansazRvravs, Tu ra unda Sefasdes konkretul TemaSi (Ti-

Toeul indikatorTan miTiTebulia masTan dakavSirebuli Sedegis / Sedegebis indeqsi).

indeqsebis ganmarteba

sabazo safexurze standartSi gaweril TiToeul Sedegs win uZRvis indeqsi, romelic 

miuTiTebs sagans, swavlebis etapsa da standartis Sedegis nomers; mag.,biol. sab. 1.:

`biol.~ _ miuTiTebs sagans `biologia’’;

`sab.~ _ miuTiTebs sabazo safexurs

`1~ _ miuTiTebs standartis Sedegis nomers.

biologiis standartis Sedegebi (VII klasi) 

Sedegebis 

indeqsebi
mimarTuleba: cocxali samyaro

moswavlem unda SeZlos:
cnebebi

biol. sab. 1

organizaciis sxvadasxva doneze myofi cocxali sistemis 

struqtura, funqcia struqturisa da funqciis daxasia-

Teba; 

struqtura, fun-

qcia

biol. sab. 2

organizmebis saerTo sasicocxlo Tvisebebis daxasiaTeba 

da maTSi cocxali sistema mimdinare energiisa da nivTier-

ebebis gardaqmnebze argumentirebuli msjeloba; 

sasicocxlo 

Tviseba

biol. sab. 3
biomravalferovnebis SenarCunebisa da misi cvlilebis 

mniSvnelobis gaazreba;

biomraval-

ferovneba

biol. sab. 4

jansaRi cxovrebis wesis mniSvnelobis gacnobiereba da 

misi dacva.

sistematikuri 

jgufi,

Seguebuloba;

mimarTuleba: mecnieruli kvleva-Zieba

moswavlem unda SeZlos:

biol. sab. 5
biologiuri obieqtebis/procesis Seswavlis mizniT 

kvlevis dagegmva;

mdgradoba, jan-

mrTeloba

biol. sab. 6

biologiuri obieqtebis/procesebis kvlevisaTvis saWi-

ro procedurebis ganxorcieleba;

daavadeba

biol. sab. 7

Tvisebrivi da raodenobrivi monacemebis sxvadasxva 

formiT kvleva Cawera da organizeba; monacemebis or-

ganizebisTvis informaciul-sakomunikacio teqnolo-

giebis gamoyeneba;

mecniereba da

teqnologia
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biol. sab. 8
monacemebis gaanalizeba da argumentirebuli msjelo-

bis safuZvelze daskvnebis gamotana;

mdgradi

ganviTareba.

biol. sab. 9
modelebis Seqmna da gamoyeneba cocxali sistemebis 

struqturisa da biologiuri procesebis saCveneblad;

biol. sab. 10 kvlevis Catarebisas usafrTxoebis wesebis dacva.

mimarTuleba: mecniereba da teqnologiebi

moswavlem unda SeZlos:

biol. sab. 11
sabunebismtyvelo mecnierebebisa da teqnologiebis 

miRwevebis Sefaseba mdgradi ganviTarebis principebis;

biol. sab. 12
sabunebismetyvelo mecnierebebisa da teqnologiebis 

miRwevebis yoveldRiurobasTan dakavSireba;

biol. sab. 13
sabunebismetyvelo mecnierebebis sxvadasxva profesias-

Tan dakavSireba.

Temebisa da cnebebis damakavSirebeli cxrili

savaldebulo Temebi: cnebebi

 mikroorganizmebi
struqtura, funqcia

nivTiereba, energia, regulacia

 sokoebi

cocxali sistema

ujredi, organo, organoTa sistema, organizmi, 

ekosistema

 mcenareebi

sasicocxlo Tviseba

kveba, sunTqva, gamravleba, gamoyofa, gaRiz-

ianebadoba, zrda-ganviTareba, memkvidreobi-

Toba, cvalebadoba; piradi higiena, jansaRi 

kveba, fizikuri aqtivoba, mavne Cveva;

 cxovelebi

kvleva

kvlevis meTodi (cda, eqsperimenti, gamokiTxva,

interviu); 

dagegmva-ganxorcieleba (sakvlevi kiTxva, 

hipoTeza, procedura, usafrTxoeba, resursi, 

cvladi, monacemi, monacemTa organizeba, mo-

nacemTa analizi, daskvna, modeli);

 sasicocxlo cikli

mecniereba da teqnologia

aRmoCena, Teoria, kanoni 

mdgradi ganviTareba.

Temebis, sakiTxebisa da Sefasebis indikatorebis damakavSirebeli cxrilebi

TiToeul cxrilSi mocemulia Temis dasaxeleba, Temis Sesabamisi sakiTxebi, romlebic 

azustebs Temas. Sefasebis indikatorebSi naCvenebia, Tu rogor realizdeba Sedegebi kon-

kretul TemaSi.
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biologia

me-7 klasi

wliuri programa

saswavlo Tema 

saswavlo Tema warmoadgens funqciur konteqsts, romelic standartis Sedegebis, cnebebisa 

Tu konkretuli sakiTxebis integrirebulad da urTierTdakavSirebulad swavlebis saSuale-

bas iZleva. TiToeuli Temis farglebSi, SeZlebisdagvarad, unda damuSavdes standartis 

yvela Sedegi.

sagnobrivi sakiTxebi

wliuri Temebis farglebSi gamoiyofa sagnobrivi sakiTxebi. sagnobrivi sakiTxebis swavleba 

TviTmizans ar warmoadgens. 

sagnobrivi sakiTxebis meSveobiT moswavle gaiazrebs cnebis Sinaarss, amuSavebs sakvanZo 

SekiTxvebs, asrulebs kompleqsur davalebebs.

Temis farglebSi dasamuSavebeli cnebebi

cnebebi gansazRvravs im arsebiT codnas, romelsac moswavle sagnis farglebSi unda daeuf-

los.

Tematuri sakvanZo SekiTxvebi

Tematuri sakvanZo SekiTxvebi gamomdinareobs safexurebrivi kiTxvebidan da daismis 

Temis konkretul konteqstSi. maTi funqciaa:

• moswavlis winare codnis gaaqtiureba, cnobismoyvareobis gaRviveba, provocireba axa-

li codnis SesaZenad;

• saswavlo Temis Sedegze orientirebulad swavla-swavlebis uzrunvelyofa; 

• Temis swavla-swavlebis procesSi Sualeduri bijebis/etapebis gansazRvra. sakvanZo 

SekiTxva warmoadgens maorganizebel elements, romelic saswavlo Temis farglebSi as-

rulebs gakveTil(eb) is miznis rols.

aqtivobebi

mimdinare davalebebis tipebis/nimuSebis CamonaTvali, romlebic SeiZleba iyos gamoy-

enebuli gageba-gaazrebis procesebis xelSesawyobad, aseve codnis aTvisebis, ganmtkice-

bisa Tu Sejamebis mizniT.

kompleqsur/proeqtul davalebaTa ideebis CamonaTvali

kompleqsuri/proeqtuli davalebebi warmoadgens imgvar aqtivobebs, romelTa Sesruleba 

moiTxovs sxvadasxva codnaTa integrirebulad gamoyenebas funqciur konteqstebSi.

Sefasebis indikatorebi 

Sefasebis indikatorebi standartis Sedegebidan gamomdinareobs da aCvenebs, ra unda 

SeZlos moswavlem konkretuli Temis farglebSi. sxva sityvebiT, indikatorebi warmoad-

gens konkretul TemaSi realizebul Sedegebs. indikatorebSi dakonkretebulia codnis 

is savaldebulo minimumi, romelsac moswavle Temis farglebSi unda daeuflos. Sefase-

bis indikatorebze dayrdnobiT yalibdeba kriteriumebi Sefasebis rubrikebisTvis.

mkvidri warmodgenebi 

mkvidri warmodgenebi ganisazRvreba standartis Sedegebze dayrdnobiT. es aris zogadi 

warmodgenebi, romlebic Temis Seswavlisas unda Camoyalibdes moswavlis xangrZliv mex-

sierebaSi mis (moswavlis) winare warmodgenebze dayrdnobiT, raTa mas Temis farglebSi 

dasaxuli miznebis miRweva gauadvildes. mkvidri warmodgenebi azrovnebis sayrdenia 

gagebis aqtebis gansaxorcieleblad.
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Temebi klasebis mixedviT saaTebis savaraudo 

raodenoba

sarezervo dro

VII klasi

mikroorganizmebi 8 saaTi 3 saaTi

sokoebi 6 saaTi 3 saaTi

mcenareebi 14 saaTi 5 saaTi

cxovelebi 16 saaTi 5 saaTi

sasicocxlo cikli 6 saaTi 4 saaTi

Temebi VII klasisaTvis

1. mikroorganizmebi

2. sokoebi

3. mcenareebi

4. cxovelebi

5. sasicocxlo cikli

Tema: mikroorganizmebi saaTebis savaraudo raodenoba: 8 (+3) 

sakiTxTa minimumi:

1. virusebi;

2. prokariotebi;

3. erTujrediani eukariotebi;

4. mikroorganizmebis mniSvneloba adamianisa da bunebisaTvis.

Temis farglebSi dasamuSavebeli cnebebi:

nivTiereba, struqtura, funqcia, cocxali sistema, sasicocxlo Tviseba, biomravalferovne-

ba, sistematikuri jgufi, Seguebuloba, mdgradoba; kvlevis meTodi, kvleva; janmrTeloba, 

daavadeba, aRmoCena, mdgradi ganviTareba.

sakvanZo SekiTxvebi:

• rogor aviciloT Tavidan baqteriuli da virusuli daavadebebi?

• ra dadebiTi da uaryofiTi mniSvneloba aqvs virusebs/baqteriebs adamianisTvis?

• ra moxdeba, Tu mikroorganizmebi aRar iarsebeben? 

aqtivobebi

ideebi kompleqsuri davalebebisTvis

Sefasebis indikatorebi _ moswavlem unda SeZlos:

• kvlevis safuZvelze mikroorganizmebis agebulebis da sasicocxlo Tvisebebis mixed-

viT Sedareba (biol. sab. st. 1, 2, 3, 5, 6, 7, 8, 9, 10); 

• virusuli da baqteriuli daavadebebis erTmaneTisagan gansxvaveba; daavadebebis pre-

venciis (higiena, vaqcinacia) Sesaxeb msjeloba (biol. sab. st. 8, 11, 12);

• bunebasa da adamianisaTvis baqteriebis mniSvnelobis dasabuTeba (biol. sab. st. 4, 10, 11, 

12); 

• mikroorganizmebze miRebuli codnis dakavSireba sxvadasxva profesiasTan/saqmianobis 

sferosTan (janmrTelobis dacva, garemos dacva, kvebis teqnologia, virusologia, baq-

teriologia, parazitologia, mikrobiologia) (biol. sab. st. 11, 12, 13).
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mkvidri warmodgenebi:

• organizmi SeiZleba Sedgebodes erTi an mravali ujredisgan;

• ujredis ZiriTadi komponentebia: ujredis kedeli, plazmuri membrana, citoplazma, 

birTvi, vakuoli, qloroplasti, mitoqondria; 

• ujredis SemadgenlobaSi Sedis organuli da araorganuli nivTierebebi; 

• zogierTi organizmis danaxva da Seswavla mxolod gamadidebeli xelsawyoTi _ 

mikroskopiTaa SesaZlebeli; 

• mikroorganizmebis jgufebi erTmaneTisagan gansxvavdebian (mag., araujreduli forma, 

prokatioti, eukarioti);

• mikroorganizmebma SeiZleba infeqciuri daavadebebi gamoiwvion;

• virusiT gamowveuli daavadebebisgan gansxvavebiT, baqteriuli daavadebebis mkurnalo-

ba antibiotikebiTaa SesaZlebeli; 

• zogierTi mikroorganizmi (mag., nawlavis baqteria, rZemJava baqteria) sasargebloa 

adamianisaTvis, maT aseve mniSvnelovani roli akisriaT bunebaSi (mag., niadagis baqteri-

ebi).

Tema: sokoebi saaTebis savaraudo raodenoba: 6 (+3) 

sakiTxebi:

1. erTujrediani sokoebi;

2. mravalujrediani sokoebi;

3. sokovani daavadebebi, prevencia; 

4. sokoebis mniSvneloba adamianisa da bunebisaTvis.

Temis farglebSi dasamuSavebeli cnebebi:

nivTiereba, struqtura, funqcia, cocxali sistema, sasicocxlo Tviseba, biomraval-

ferovneba, sistematikuri jgufi, Seguebuloba, mdgradoba; kvlevis meTodi, kvleva; 

janmrTeloba, daavadeba, aRmoCena, teqnologia, mdgradi ganviTareba.

sakvanZo SekiTxvebi: 

• ratom gamoyves mecnierebma sokoebi damoukidebel jgufad?

• ratom unda vicodeT sokoebis gamravlebis xerxebi?

• ra mniSvneloba aqvT sokoebs bunebaSi, adamianisTvis?

• rogor aviciloT Tavidan sokovani daavadebebi?

aqtivobebi

ideebi kompleqsuri davalebebisTvis

Sefasebis indikatorebi _ moswavlem unda SeZlos:

• erTujrediani da mravalujrediani sokoebis daxasiaTeba agebulebisa da sasicocxlo 

Tvisebebis mixedviT; (biol. sab. 1,2,3);

• msjeloba sokos agebulebaze, rac ganasxvavebs maT mcenareebisa da cxovelebisagan 

(biol. sab. 1,2,3,4,5,6,7,8,9,10);

• msjeloba sxvadasxva sokos mniSvnelobaze adamianisaTvis (peniciliumi, antibiotikis 

aRmoCena, sokovani daavadeba) (biol. sab. 4,10,11,12);

• sokoebze miRebuli codnis dakavSireba sxvadasxva profesiasTan/saqmianobis sferos-

Tan (janmrTelobis dacva, garemos dacva, medicina, soflis meurneoba, kvebis teqnolo-

gia, mikrobiologia) (biol. sab. 11,12,13).
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mkvidri warmodgenebi

• sokoebi gvxvdeba yvelgan: niadagSi, wyalSi, produqtebSi, adamianisa da cxovelebis 

sxeulze da sxv.; 

• soko ikvebeba, rogorc cxoveli _ mza organuli nivTierebebiT;

• arsebobs erTujrediani da mravalujrediani sokoebi;

• sokoebi mravldebian sxeulis dayofiT da sporebiT;

• adamiani sokoebs iyenebs medicinaSi, sakvebi produqtis damzadebaSi;

• bunebaSi sokoebi Slian yovelive organuls da monawileoben nayofieri niadagis war-

moqmnaSi;

• zogierTma sokom SeiZleba gamoiwvios mcenaris, cxovelisa da adamianis daavadeba.

Tema: mcenareebi saaTebis savaraudo raodenoba: 14 (+5) 

sakiTxebi:

1. mcenareTa sistematikuri jgufebis daxasiaTeba;

2. fotosinTezis procesi da misi mniSvneloba;

3. mcenareebis mniSvneloba adamianisa da bunebisaTvis.

Temis farglebSi dasamuSavebeli cnebebi:

nivTiereba, energia, struqtura, funqcia, regulacia, cocxali sistema, sasicocxlo Tvise-

ba, biomravalferovneba, sistematikuri jgufi, Seguebuloba; kvlevis meTodi, kvleva; janmr-

Teloba, daavadeba, aRmoCena, teqnologia, mdgradi ganviTareba.

sakvanZo SekiTxvebi:

• ratom miiCneva, rom yvela organizmis arseboba fotosinTezis proceszea damokidebuli?

• rogor ikvebebian / sunTqaven mwvane mcenareebi?

• ratom unda vicodeT, Tu rogor mravldebian mcenareebi?

• ra rols asrulebs mcenareebi adamianis cxovrebaSi?

• rogor unda mqondes usafrTxo urTierToba mcenareebTan?

aqtivobebi

ideebi kompleqsuri davalebebisTvis

Sefasebis indikatorebi _ moswavlem unda SeZlos:

• kvlevis safuZvelze mcenareTa sxvadasxva sistematikuri jgufis (wyalmcenareebi, gvi-

mrebi, xavsebi, SiSvelTeslovani, farulTeslovani) gansxvaveba agebulebisa da sasicocx-

lo Tvisebebis mixedviT; garemosTan maTi Seguebulobebis magaliTebis moyvana (biol. 

sab. 1, 2, 3, 5, 6, 9, 10);

• fotosinTezis procesis aRwera; kvlevis safuZvelze msjeloba im faqtorebze, rom-

lebic moqmedeben mcenaris zrda-ganviTarebasa da fotosinTezis intensivobaze (biol. 

sab. 1, 2, 3, 5, 6, 9, 10);

• mcenareuli safarvelis da biomravalferovenebis dacvis mniSvnelobis dasabuTeba 

(IUCN kategoriebi saqarTvelos „wiTeli nusxa”, endemuri, reliqturi, invaziuri sax-

eobebi) da adamianisTvis mcenareebTan (alergenebi, Sxamiani mcenareebi) urTierTobis 

riskebze msjeloba (biol. sabazo. 4, 10, 11, 12);

• mcenareebze miRebuli codnis dakavSireba sxvadasxva profesiasTan/saqmianobis 

sferosTan (janmrTelobis dacva, garemos dacva, medicina, soflis meurneoba, farmako-

logia) (biol. sab. 11, 12, 13).
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mkvidri warmodgenebi:

• mcenareTa jgufebi (wyalmcenareebi, xavsebi, gvimrebi, SiSvelTeslovnebi, 

farulTeslovnebi) gansxvavdebian agebulebiTa da ZiriTadi sasicocxlo TvisebebiT; 

• mcenareebi, iseve rogorc sxva cocxali organizmebi, Seguebulni arian maT bunebriv 

saarsebo garemos;

• mwvane mcenareebSi mimdinareobs fotosinTezis procesi, rac cocxal samyaros Jangba-

diTa da sakvebiT uzrunvelyofs;

• mcenareTa biomravalferovnebas didi mniSvneloba aqvs adamianisaTvis (mrewveloba, 

soflis meurneoba da sxv.) da ekosistemis mdgradobis SenarCunebisaTvis;

• fotosinTezis procesis aRmoCenam didi roli iTamaSa mcenareebis mniSvnelobis gaaz-

rebaSi;

• mcenareebTan urTierTobis dros unda davicvaT higienisa da usafrTxoebis wesebi.

Tema: cxovelebi saaTebis savaraudo raodenoba: 16 (+5) 

sakiTxebi:

1. cxovelTa sistematikuri jgufebis daxasiaTeba;

2. cxovelTa mniSvneloba adamianisa da bunebisaTvis.

Temis farglebSi dasamuSavebeli cnebebi:

nivTiereba, energia, struqtura, funqcia, regulacia, cocxali sistema, sasicocxlo Tvise-

ba, biomravalferovneba, sistematikuri jgufi; Seguebuloba, mdgradoba; kvlevis meTodi, 

kvleva; janmrTeloba, daavadeba, aRmoCena, teqnologia, mdgradi ganviTareba.

sakvanZo SekiTxvebi:

• rogor ganvasxvavoT fexsaxsrianebis sxvadasxva jgufi erTmaneTisagan?

• ra mniSvneloba aqvT mwerebs bunebaSi?

• ra msgavseba-gansxvavebaa xerxemlianebis sxvadasxva jgufs Soris?

• ra rols asruleben cxovelebi bunebasa da adamianis cxovrebaSi?

• ratom unda davicva cxovelebTan urTierTobis dros higienisa da usafrTxoebis wesebi?

aqtivobebi

ideebi kompleqsuri davalebebisTvis

Sefasebis indikatorebi _ moswavlem unda SeZlos:

• Catarebuli kvlevis (SedarebiT-anatomiuri, lupiT dakvirveba, an qcevis kvleva) sa-

fuZvelze cxovelTa sxvadasxva sistematikuri jgufis (nawlavRruianebi, Wiebi, moluske-

bi, fexsaxsrianebi, Tevzebi, amfibiebi, qvewarmavlebi, frinvelebi, ZuZumwovrebi) erT-

maneTisgan gansxvaveba agebulebisa da sasicocxlo Tvisebebis (mag., usqeso, sqesobrivi 

gamravleba, sunTqva, gaRizianebadoba) mixedviT (biol. sab. 1, 2, 3, 5, 6, 9, 10);

• cxovelTa biomravalferovenebis dacvis mniSvnelobis dasabuTeba (IUCN kategoriebi 

saqarTvelos „wiTeli nusxa”, endemuri, reliqturi, invaziuri saxeobebi) da adamianis-

Tvis cxovelebTan urTierTobis riskebze msjeloba (biol. sab. 4, 10, 11, 12);

• Catarebuli kvlevis safuZvelze cxovelTa sxvadasxva jgufis saarsebo garemosTan 

Seguebulobebis Sesaxeb msjeloba (biol. sab. 1, 2, 3, 4, 5, 6, 7, 8, 9);

• cxovelebze miRebuli codnis dakavSireba sxvadasxva profesiasTan/saqmianobis 

sferosTan (janmrTelobis dacva, garemos dacva, medicina, soflis meurneoba) (biol. sab. 

11, 12, 13).
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mkvidri warmodgenebi:

• rogorc xerxemliani (Tevzebi, amfibiebi, qvewarmavlebi, frinvelebi da ZuZumwovrebi), 

aseve uxerxemlo (mag., moluskebi, Wiebi, fexsaxsrianebi) cxovelebi gansxvavdebian age-

bulebisa da cxovelqmedebis procesebiT;

• cxovelebs axasiaTebT rogorc usqeso, aseve sqesobrivi gamravleba;

• cxovelTa yvela jgufs gansakuTrebuli mniSvneloba aqvs adamianisaTvis da eko-

sistemis mdgradobisaTvis;

• cxovelebTan urTierTobis dros unda davicvaT higienisa da usafrTxoebis wesebi.

Tema: sasicocxlo cikli saaTebis savaraudo raodenoba: 6 (+4) 

sakiTxebi:

1. mcenareTa sasicocxlo cikli;

2. cxovelTa sasicocxlo cikli;

3. adamianis sasicocxlo cikli.

Temis farglebSi dasamuSavebeli cnebebi:

nivTiereba, energia, struqtura, funqcia, regulacia, cocxali sistema, sasicocxlo Tvise-

ba, biomravalferovneba, sistematikuri jgufi, Seguebuloba, mdgradoba; kvlevis meTodi, 

kvleva; aRmoCena, janmrTeloba, daavadeba, teqnologia, mdgradi ganviTareba.

sakvanZo SekiTxvebi:

• ra gansxvavebaa pirdapir da arapirdapir gardaqmnebs Soris?

• ra mniSvneloba aqvs arapirdapir ganviTarebas organizmebis garemosTan SeguebisTvis? 

• ra Taviseburebebi axasiaTebs adamianis sasicocxlo ciklis sxvadasxva stadias?

• rogor SeiZleba Tavidan aviridoT an SevamciroT „gardatexis“ asakisTvis damaxasiaTebeli 

cvlilebebiT gamowveuli riskebi?

aqtivobebi

ideebi kompleqsuri davalebebisTvis

Sefasebis indikatorebi _ moswavlem unda SeZlos:

• kvlevis safuZvelze mcenaris zrda-ganviTarebaze, mis sasicocxlo ciklze msjeloba 

da cxovelebSi pirdapiri da arapirdapiri ganviTarebis gansxvaveba (biol. sab. 1, 2, 3, 5, 6, 9, 

10);

• argumentirebulad msjeloba organizmebisaTvis ganviTarebis stadiebis monacvleobis 

biologiur mniSvnelobaze (biol. sab. 1, 2, 3, 5, 6, 9, 10);

• kvlevis (gamokiTxva, an interviu fsiqologTan) safuZvelze gardatexis asakisaTvis da-

maxasiaTebel cvlilebebsa da SesaZlo riskebze msjeloba, kvlevis eTikis dacva (biol. 

sab. 1, 2, 3, 4, 5, 6, 7, 9);

• organizmebis sasicocxlo ciklis Sesaxeb miRebuli codnis dakavSireba sxvadasxva 

profesiasTan/saqmianobis sferosTan (janmrTelobis dacva, garemos dacva, medicina, 

soflis meurneoba, fsiqologia) (biol. sab. 11, 12, 13).

mkvidri warmodgenebi:

• sasicocxlo cikli organizmis ganviTarebis stadiebis/fazebis erTobliobaa; 

• mcenareebis sxvadasxva jgufs gansxavebuli sasicocxlo cikli aqvs;

• cxovelebis sasicocxlo cikli SeiZleba mimdinareobdes pirdapiri da arapirdapiri 

gardaqmnis gziT; 

• adamianis sasicocxlo ciklis erT-erTi stadiisaTvis (e.w. gardatexis asaki) damaxasi-

aTebelia mniSvnelovani cvlilebebi/Taviseburebebi. 
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miznebisa da Sinaarsis ruka

Tema
sakvanZo kiTx-

va / kiTxvebi

sakvanZo SekiTxvasTan 

dakavSirebuli cneba/

cnebebi

sakvanZo 

SekiTxvasTan 

dakavSirebuli 

mkvidri war-

modgena

Sefasebis indika-

tori _ moswavlem 

unda SeZlos: 

ujredi

1.1. ujredi 

-organizmis 

saSeni masala

1.2. gama-

didebeli 

xelsawyoebi

1.3. mikro-

preparatis 

momzadeba da 

ganxilva

1.4. ujredis 

ZiriTadi 

struqturebi

1.5. ujredis 

formis 

mraval-

ferovneba

ra aris or-

ganizmebis 

agebulebis 

struqturu-

li erTeuli?

struqtura _ ujredi; 

mravalferovneba _ 

erTujrediani da 

mravalujrediani orga-

nizmebi; 

aRmoCena _ gamadide-

beli xelsawyoebis 

gamogoneba da ujredis 

aRmoCena.

organizmi 

SeiZleba Sedge-

bodes erTi an 

mravali ujre-

disgan.

ujredze msje-

loba, rogorc 

organizmebis 

struqturul 

erTeulze;

msjeloba ujre-

dis aRmoCenis 

mniSvnelobaze;

erTmaneTisgan 

erTujrediani da 

mravalujredi-

ani organizmebis 

garCeva.

ra struq-

turebi 

gaaCnia 

mcenareul 

da cxovelur 

ujredebs?

struqtura _ ujredis 

kedeli, plazmuri 

membrana, citoplazma, 

birTvi, vakuolo, qlo-

roplasti, mitoqon-

dria;

funqcia _ ujredis 

struqturebis fun-

qciebi;

cocxali sistema _ 

ujredi, rogorc cocx-

ali sistema;

sasicocxlo Tviseba _ 

kveba: avtotrofi da 

heterotrofi ujre-

debi;

Seguebuloba _ ujre-

debis agebulebisa da 

formis Sesabamisoba 

maT Sesasrulebel fun-

qciebTan.

ujredis 

ZiriTadi 

komponentebia: 

ujredis kede-

li, plazmuri 

membrana, cito-

plazma, birTvi, 

vakuolo, 

qloroplasti, 

mitoqondria.

ujredis struq-

turebisa da 

maTi funqciebis 

dasaxeleba;

ilustraciis, 

mikroprepara-

tis mixedviT 

mcenareuli da 

cxoveluri ujre-

debis amocnoba 

da maTi Sedareba 

struqturuli 

agebulebis mixed-

viT; dasabuTeba, 

rom ujredi moq-

medebs, rogorc 

erTi mTliani 

cocxali sistema;

ujredebis form-

isa da agebulebis 

mravalferovnebis 

dakavSireba maT 

Sesasrulebel 

funqciasTan.

ra nivTier-

ebebisgan 

Sedgeba ujre-

di?

nivTiereba _ organuli 

da araorganuli niv-

Tierebebi.

ujredis Semad-

genlobaSi Se-

dis organuli 

da araorgan-

uli nivTiere-

bebi.

ujredis Semad-

geneli organuli 

da araorganuli 

nivTierebebis 

dasaxeleba.
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ra roli 

Seasrula 

biologiisa 

da medicinis 

ganviTareba-

Si gamadide-

beli xel-

sawyoebis 

aRmoCenam?

kvlevis meTodi _ 

ujredis mikroskopuli 

kvlevis meTodi;

kvleva _ ujredis 

mikroskopuli kvleva;

daavadeba _ sxvadasxva 

daavadebis mikrosko-

puli kvleva ujredul 

doneze;

teqnologia _ gama-

didebeli xelsawyoebis 

sainJinro teqnologia.

zogierTi 

organizmis 

danaxva da 

Seswavla Sei-

Zleba mxolod 

gamadidebeli 

xelsawyoTi _ 

mikroskopiTaa 

SesaZlebeli.

gamadidebeli 

xelsawyoebis 

gamogonebis 

mniSvnelobaze 

msjeloba;

mikroskopis 

samuSaod momza-

deba da obieqtis 

kvleva;

mikropreparatis 

momzadeba da 

misi mikroskopiT 

ganxilva;

mikroskopSi 

danaxulis mixed-

viT naxatebis 

gakeTeba.

mikroorganizm-

ebi

2.1. mikro-

organizmebi. 

virusebi

2.2. baqteriebi

2.3. eukari-

oti mikro-

organizmebi. 

erTujrediani 

sokoebi

2.4. 

wyalmcenareebi 

da umartivese-

bi

2.5. mikroorga-

nizmebis roli 

bunebaSi

2.6. daavade-

bebis gamomwvevi 

mikroorga-

nizmebi

2.7. baqteriuli 

daavadebebi

2.8. eukario-

ti mikroor-

ganizmebiT 

gamowveuli 

daavadebebi

2.9. mavne 

mikroor-

ganizmebis 

gavrcelebis 

aRkveTa

rogor 

gansxva-

vdebian 

erTmaneTis-

gan mikro-

organizmebi 

agebulebisa 

da sasi-

cocxlo 

Tvisebebis 

mixedviT?

struqtura _ virusis, 

baqteriisa da eukario-

ti mikroorganizmebis 

struqturebi, maT-

Soris, mamoZravebeli 

struqturebi _ Solte-

bi, wamwamebi;

funqcia _ ujredis 

struqturebis fun-

qciebi;

nivTiereba _ memkvid-

reobiTi nivTiereba;

sasicocxlo Tviseba _ 

kveba (avtotrofuli, 

parazituli, saprofi-

tuli), sunTqva, gamoy-

ofa, moZraoba, gaRiz-

ianebadoba, gamravleba;

mravalferovneba _ 

araujreduli forma, 

prokarioti, eukario-

ti;

Seguebuloba _ mikro-

organizmebis Segueba 

saarsebo garemosTan;

kvlevis meTodi _ 

mikroorganizmebis 

mikroskopuli kvle-

visa da kultivirebis 

meTodebi;

kvleva _ mikroorga-

nizmebis mikroskopuli 

kvleva, mikroorga-

nizmebis sasicocxlo 

Tvisebebze garemo 

faqtorebis gavlenis 

kvleva;

mikroor-

ganizmebis 

jgufebi 

erTmaneTisgan 

gansxvavdebian 

(mag., arau-

jreduli for-

ma, prokarioti, 

eukarioti);

kvlevis safuZ-

velze mikro-

organizmebis 

agebulebisa da 

sasicocxlo 

Tvisebebis mixed-

viT Sedareba
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ra daavade-

bebs iwveven

mikroorga-

nizmebi?

aRmoCena _ virusebisa 

da baqteriebis aRmo-

Cena.

daavadeba _ mikroor-

ganizmebiT gamowveuli 

daavadebebi; paraziti, 

maspinZeli, infeqcia, 

epidemia;

nivTiereba _ Sxamiani/

toqsiuri nivTiereba

mikroorga-

nizmebma SeiZleba 

infeqciuri daa-

vadebebi gamoi-

wvion

virusuli da baq-

teriuli, sokovani 

daavadebebis erT-

maneTisgan gansxvave-

ba

rogor avici-

loT Tavidan 

baqteriuli, 

virusuli da 

eukarioti 

mikroor-

ganizmebiT 

gamowveuli 

daavadebebi?

nivTiereba _ antibio-

tiki; 

aRmoCena _ penicilinis 

aRmoCena;

janmrTeloba _ sanita-

rul-higienuri wesebi, 

vaqcina, vaqcinacia;

kvlevis meTodi _ so-

cialuri kvleva;

kvleva _ kvleva adami-

anebis vaqcinaciisad-

mi damokidebulebis 

Sesaxeb;

teqnologia _ farmako-

logia.

virusiT ga-

mowveuli 

daavadebebisgan 

gansxvavebiT, 

baqteriuli 

daavadebebis 

mkurnaloba 

antibiotikebiTaa 

SesaZlebeli 

daavadebebis pre-

venciis (higiena, 

vaqcinacia) Sesaxeb 

msjeloba

ra dadebiTi 

da uaryofiTi 

mniSvneloba 

aqvs virusebs/

baqteriebs 

adamianisT-

vis?

ra moxdeba, 

Tu mikro-

organizmebi 

aRar iarsebe-

ben?

janmrTeloba _ viru-

sologia, baqteriolo-

gia, parazitologia;

teqnologia _ kvebis 

teqnologia;

mdgradi ganviTareba _ 

sasargeblo mikroor-

ganizmebis gamravlebis 

xelSewyoba.

zogierTi 

mikroorganizmi 

(mag., nawlavis 

baqteria, rZem-

Java baqteria) 

sasargebloa 

adamianisTvis, 

maT aseve mniS-

vnelovani roli 

akisriaT buneba-

Si (mag., niadagis 

baqteriebi).

bunebasa da adami-

anisTvis baqter-

iebis mniSvnelobis 

dasabuTeba;

mikroorganizmebze 

miRebuli codnis 

dakavSireba sxva-

dasxva profesi-

asTan / saqmianobis 

sferosTan (janmrT-

elobis dacva, gare-

mos dacva, kvebis 

teqnologia, viruso-

logia, baqteruio-

logia, parazitolo-

gia, mikrobiologia).
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mcenareebi

3.1. cocxali 

organizmebis 

klasifikacia

3.2. mcenare-

Ta samefo. 

yvavilovani 

mcenareebi

3.3. mcenareebis 

kveba. fotosin-

Tezi

3.4. fotosinT-

ezis procesis 

kvleva

3.5. mcenaris 

sunTqvis Tav-

iseburebani

3.6. nivTiereba-

Ta transporti 

mcenareebSi

3.7. yvavilovani 

mcenareebis 

gamravleba

3.8. yvavilovani 

mcenareebis 

sasicocxlo 

cikli

3.9. mcenareebis 

usqeso gamrav-

leba

3.10. SiS-

velTeslovani 

mcenareebi

3.11. xavsebi

3.12. xavsebis 

sasicocxlo 

cikli. xavsebis 

mniSvneloba

3.13. gvimrebi

3.14. mcenaree-

bis mniSvneloba

3.15. mcenareTa 

biomraval-

ferovneba da 

misi dacva

ra gansx-

vaveba da 

msgavsebaa 

mcenareTa 

sxvadasxva 

jgufis age-

bulebasa da 

sasicocxlo 

TvisebebSi?

sistematikuri 

jgufebi _ baqter-

iebi, erTuj-

rediani eukari-

oti organizmebi 

(protoktistebi), 

sokoebi, mcenareebi, 

cxovelebi;

struqtura _ mcena-

reuli ujredis 

struqturebi, 

mcenareebis struq-

tura: foToli, 

Rero, rizoidi, 

fesvi, yvavili, nay-

ofi, Tesli;

funqcia _ mcenaris 

organoebis fun-

qciebi

nivTiereba _ celu-

loza, saxamebeli, 

glukoza, wyali, 

naxSirorJangi, Jang-

badi;

sistema _ mcenare, 

rogorc cocxali 

sistema;

sasicocxlo Tviseba 

_ kveba, sunTqva, 

zrda-ganviTareba, 

gamravleba, moZrao-

ba;

kvlevis meTodi _ 

dakvirveba;

kvleva _ mcenaree-

bis agebulebis 

kvleva;

mcenareTa jgu-

febi (wyalmce-

nareebi, xavsebi, 

gvimrebi, SiSvel-

Teslovnebi, 

farulTeslovne-

bi) gansxvavdebian 

agebulebiTa da 

ZiriTadi sasico-

cxlo TvisebebiT

kvlevis safuZ-

velze mcenare-

Ta sxva dasxva 

sistematikuri 

jgufis (xavsebi, 

gvimrebi, SiSvel-

Teslovnebi, 

farul-

Teslovnebi) 

gansxvaveba agebu-

lebisa da sasi-

cocxlo Tvise-

bebis mixedviT

raSi ga-

moixateba 

mcenareTa 

sxvadasxva 

sistemati-

kuri jgufis 

garemosTan 

Seguebulo-

ba?

Seguebuloba _ 

mcenareebis age-

bulebisa da sasi-

cocxlo procesebis 

garemosTan Segueb-

uloba.

mcenareebi, iseve, 

rogorc sxva 

cocxali orga-

nizmebi, Segue-

bulni arian maT 

bunebriv saarse-

bo garemos.

mcenareTa sxva-

dasxva sistema-

tikuri jgufis 

(xavsebi, gvimrebi, 

SiSvel Tes-

lovnebi, farul -

Teslovnebi) 

ga remosTan 

Seguebulobis mag-

aliTebis moyvana.
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rogor 

ikvebebian 

da sunTqa-

ven mwvane 

mcenareebi? 

ratom 

miiCneva, 

rom yvela 

organizmis 

arseboba fo-

tosinTezis 

proceszea 

damokidebu-

li?

struqtura _ foTo-

li, qloroplasti, 

bageebi; 

funqcia _ foTlis, 

qloroplastis, 

bageebis funqcia fo-

tosinTezSi;

sasicocxlo Tviseba 

_ kveba (fotosinTezi 

_ fotoavtotrofu-

li), sunTqva;

kvlevis meTodi _ 

eqsperimentuli;

nivTiereba _ qloro-

fili, fotosinTezis 

sawyisi nivTierebe-

bi da produqtebi: 

wyali, naxSirorJangi, 

Jangbadi, glukoza, 

saxamebeli;

energia _ sinaTlis 

energia, sunTqvis 

procesSi gamoTavi-

suflebuli energia;

kvleva _ fotosin-

Tezis pirobebis kv-

leva, fotosinTezis 

intensivobis kvleva 

garemo faqtorebze 

damokidebulebiT;

aRmoCena _ van 

helmontis, jozef 

pristlis, ian inhenx-

auzis eqsperimentebi 

da aRmoCenebi, foto-

sinTezis aRmoCena.

mwvane 

mcenareebSi 

mimdinareobs 

fotosinTezis 

procesi, rac 

cocxal sam-

yaros Jangbadi-

Ta da sakvebiT 

uzrunvelyofs;

fotosinT-

ezis procesis 

aRmoCenam didi 

roli iTama-

Sa mcenareebis 

mniSvnelobis 

gaazrebaSi

fotosinTezis 

procesis aRwera; 

kvlevis safuZ-

velze msjeloba 

im faqtorebze, 

romlebic moq-

medeben mcenaris 

zrda-ganvi-

Tarebasa da 

fotosinTezis 

intensivobaze.

ra rols 

asrulebs 

mcenareebi 

adamianis 

saqmianobaSi?

biomravalferov neba 

_ xavsebi, gvimrebi, 

SiSvel Teslovnebi, 

fa rulTeslovnebi, 

endemuri, reliqtu-

ri, introducire-

buli da invaziuri 

saxeobebi;

teqnologia _ 

kvebis mrewvelo-

ba, farmakologia, 

msubuqi mrewvelo-

ba, kosmetologia, 

qimiuri mrewveloba, 

mSenebloba;

mcenareTa 

biomraval-

ferovnebas didi 

mniSvneloba aqvs 

adamianisTvis 

(mrewveloba, 

soflis meur-

neoba da sxv.) 

da ekosistemis 

mdgradobis Se-

narCunebisTvis.

mcenareuli 

sa farvelis 

da biomraval-

ferovnebis 

dacvis mniSvne-

lobis dasabu-

Teba.
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kvlevis meTodi _ 

savele kvleva; 

kvleva _ sacxovreb-

el regionSi mcenare-

Ta biomraval-

ferovnebis kvleva;

nivTiereba _ fiton-

cidebi, C vitamini;

janmrTeloba _ 

mcenareebis roli 

jansaRi garemos Sen-

arCunebaSi; 

mdgradi ganviTareba 

_ mcenareTa biom-

ravalferovnebis 

dacvis RonisZiebebi.

rogor unda 

mqondes 

usafrTxo 

urTierToba 

mcenareebTan?

nivTiereba _ aler-

genebi, Sxamiani 

nivTiereba;

janmrTeloba _ Sxam-

ian mcenareebTan us-

afrTxo urTierTo-

ba; higienis wesebi.

mcenareebTan 

urTierTobis 

dros unda da-

vicvaT higienisa 

da usafrTxoe-

bis wesebi

adamianisaTvis 

mcenareebTan 

urTierTobis 

riskebze msje-

loba

raSi ga-

moixateba 

mcenareTa 

sxvadasx-

va jgufis 

sasicocxlo 

ciklis Tav-

isebureba?

struqtura _ spo-

rangiumi, spora, 

sasqeso ujredebi 

(gametebi), zigota, 

yvavili, Tesli;

sasicocxlo Tviseba 

_ gamravleba (usqe-

so da sqesobrivi), 

zrda-ganviTareba;

kvlevis meTodi _ 

dakvirveba, eqsperi-

mentuli kvleva;

kvleva _ mcenareebis 

zrda-ganviTarebi-

saTvis aucilebeli 

pirobebis eqsperi-

mentuli kvleva, da-

kvirveba sasicocx-

lo ciklze.

sasicocxlo 

cikli orga-

nizmebis ganvi-

Tarebis sta-

diebis / fazebis 

erTobliobaa

mcenareebis 

sxva dasxva 

jgufs gansxvave-

buli sasicoc-

xlo cikli aqvs.

kvlevis safuZ-

velze mcenaris 

zrda-ganviTare-

baze, mis sasi-

cocxlo ciklze 

msjeloba.
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ratom unda 

vicodeT, 

Tu rogor 

mravldebian 

mcenareebi?

mdgradi ganviTareba 

_ mcenareebis gam-

ravlebaze zrunva;

garemos dacva _ 

mcenareebis roli 

garemos gajansaRe-

baSi;

soflis meurneo-

ba _ kulturuli 

mcenareebis gamrav-

leba da produqti-

ulobis gazrda;

teqnologia _ se-

leqciis efeqturo-

bis gazrda axali 

jiSebis gamoyvanis 

TvalsazrisiT.

mcenareTa sasi-

cocxlo ciklis 

codna aucile-

belia mcenareTa 

biomraval-

ferovnebis 

SenarCunebisa 

da soflis 

meurneobaSi 

kulturuli 

mcenareebis 

mosavlianobis 

gazrdisaTvis.

mcenareebis sasi-

cocxlo ciklis 

Sesaxeb miRebuli 

codnis dakav-

Sireba sxvadasxva 

profesiasTan 

/ saqmianobis 

sferosTan 

(janmrTelobis 

dacva, garemos 

dacva, soflis 

meurneoba).

sokoebi

4.1. sokoebi. 

qudiani 

sokoebi

4.2. sokoebis 

mraval-

ferovneba

4.3. sokoebis 

mniSvneloba

ratom 

gamoyves 

mecnierebma 

sokoebi da-

moukidebel 

jgufad?

struqtura _ sokos 

ujredis struq-

turebi: ujredis 

kedeli, plazmuri 

membrana, vakuoli, 

citoplazma, birTvi, 

mitoqondria;

nivTiereba _ qitini, 

glikogeni;

sistema _ soko, 

rogorc cocxali 

sistema;

sasicocxlo Tvisebe-

bi _ kveba: hetero-

trofuli (saprofi-

tuli, parazituli, 

simbiozuri);

zrda-ganviTareba.

soko ikvebeba, 

rogorc cxove-

li _ mza organ-

uli nivTiere-

bebiT.

msjeloba sokos 

agebulebaze, rac 

ganasxvavebs maT 

mcenareebisa da 

cxovelebisagan
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sad gvxvdeba 

sokoebi?

Seguebuloba _ sac-

xovrebel garemos-

Tan Segueba

sokoebi gvxv-

deba yvelgan: 

niadagSi, wyalSi, 

produqtebSi, 

adamianisa da 

cxovelis sxe-

ulze da sxv.

msjeloba sokoe-

bis sacxovrebeli 

adgilis Sesaxeb.

rogor gansx-

vavdebian 

erTmaneTis-

gan age-

bulebiTa da 

sasicocxlo 

TvisebebiT 

erTujredi-

ani da mrava-

lujrediani 

sokoebi?

struqtura _ hifebi, 

miceliumi, fexi, 

qudi, nayofsxeuli;

funqcia _ sokos 

sxe ulis struqtu-

rebis funqciebi

sasicocxlo Tvisebe-

bi _ kveba, gamravle-

ba, zrda, moZraoba;

biomravalferovneba 

_ safuari sokoebi, 

qudiani sokoebi, 

abeda sokoebi, obis 

sokoebi.

arsebobs 

erTuj rediani 

da mravalujre-

diani sokoebi.

erTujrediani da 

mravalujrediani 

sokoebis daxasi-

aTeba agebulebi-

sa da sasicocx-

lo Tvisebebis 

mixedviT.

ratom unda 

vicodeT 

sokoebis 

gamravlebis 

xerxebi?

struqtura _ spora, 

miceliumi;

sasicocxlo Tviseba 

_ gamravleba;

biomravalferovneba 

_ sokoebis mraval-

ferovnebis dacva, 

mcenareebis dacva 

paraziti sokoebi-

sgan;

janmrTeloba _ 

adamianis paraziti 

sokoebis gamrav-

lebis SezRudva.

sokoebi mravl-

debian sxeulis 

dayofiT da 

sporebiT.

msjeloba sokoe-

bis gamravlebis 

saSualebebze da 

misi codnis mniS-

vnelobaze.



22

ra mniSvn-

eloba aqvs 

sokoebs ada-

mianisTvis?

nivTiereba _ antibi-

otiki;

teqnologia _ kvebis 

teqnologia, farma-

kologia.

adamiani sokoebs 

iyenebs medic-

inaSi, sakvebi 

produqtebis 

damzadebaSi.

msjeloba sx-

vadasxva sokos 

mniSvnelobaze 

adamianisaTvis.

ra mniSvn-

eloba aqvs 

sokoebs bune-

baSi?

sasicocxlo Tviseba 

_ saprofituli 

kveba.

bunebaSi sokoebi 

Slian yovelive 

organuls da 

monawileoben 

nayofieri niada-

gis warmoqmnaSi.

msjeloba sokoe-

bis mniSvneloba-

ze bunebaSi.

rogor avici-

loT Tavidan 

sokovani daa-

vadebebi?

nivTiereba _ Sxamiani 

nivTiereba;

daavadeba _ paraziti 

sokoebiT gamowveu-

li infeqciuri 

daavadebebi, Sxamiani 

sokoTi mowamvla;

janmrTeloba _ 

higienis wesebi, 

sokoebTan usa-

frTxo urTierTo-

bis wesebi.

zogierTma 

sokom SeiZleba 

gamoiwvios mce-

naris, cxovel-

isa da adamianis 

daavadeba.

msjeloba mce-

naris, cxovel-

isa da adamianis 

sokovan daavade-

bebsa da misi 

Tavidan acilebis 

saSualebebze.

cxovelebi

5.1. cxovel-

Ta samefo. 

cxovelTa 

klasifikacia

5.2. Tevzis 

garegani 

agebuleba. 

ConCxi

5.3. Tevzebis 

Sinagani age-

buleba

5.4. Tevzebis 

sasicocxlo 

cikli. mniS-

vneloba da 

dacva

5.5. amfibiebi. 

amfibiebis 

garegani da 

Sinagani age-

buleba

5.6. amfibiebis 

sasicocxlo 

cikli.

ra gansxvaveba 

da msgavse-

baa xerxem-

lianebis sxva-

dasxva jgufs 

Soris?

rogor gan-

vasxvavoT 

fexsaxsri-

anebis sxva-

dasxva jgufi 

erTmaneTis-

gan?

struqtura _ xerxe-

mali, saWmlis mom-

nelebeli, sisxlis 

mimoqcevis, sasun-

Tqi, gamravlebis, 

gamomyofi, nervuli 

sistemebis organoe-

bi, grZnobaTa orga-

noebi, kidurebi, 

fexsaxsrianebSi sxe-

ulis nawilebi (Tavi, 

mkerdi, muceli) da 

a.S.

funqcia _ cxovelis 

organoebis funqcie-

bi;

rogorc xerx-

emlianebi (Tev-

zebi, amfibiebi, 

qvewarmavlebi, 

frinvelebi, 

ZuZumwovrebi), 

aseve uxerxemlo 

(mag., moluskebi, 

Wiebi, fexsaxsri-

anebi) cxovelebi 

gansxvavdebian 

agebulebisa da 

cxovelqmedebis 

procesebiT.

Catarebuli kv-

levis (Sedare-

biT-anatomiuri, 

lupiT dakvir-

veba, an qcevis 

kvleva) safuZ-

velze cxovelTa 

sxvadasxva siste-

matikuri jgufis 

erTmaneTisgan 

gansxvaveba 

agebulebisa da 

sasicocxlo 

Tvisebebis (mag., 

usqeso, sqeso-

brivi gamrav-

leba, sunTqva, 

gaRizianebadoba) 

mixedviT.
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mniSvneloba 

da dacva

5.7. qvewarmav-

lebi

5.8. qve-

warmavlebis 

sasicocxlo 

cikli. mniS-

vneloba da 

dacva

5.9. frin-

velebi

5.10. fr-

invelebis 

sasicocxlo 

cikli

5.11. fr-

invelebis 

biomraval-

ferovneba, 

mniSvneloba 

da dacva

5.12. ZuZum-

wovrebi

5.13. ZuZum-

wovrebis 

sasicocxlo 

cikli

5.14. adamianis 

sasicocxlo 

cikli

5.15. ZuZum-

wovrebis 

biomraval-

ferovneba da 

misi dacva

5.16. uxerx-

emloebi. naw-

lavRruianebi

5.17. Wiebi

5.18. rgolo-

vani Wiebi

5.19. 

moluskebi

5.20. fex-

saxsrianebi. 

mwerebi

5.21. 

obobasnairebi 

da kobos-

nairebi

5.22. fexsaxs-

rianTa mniSvn-

eloba.

nivTiereba _ organ-

uli da araorgan-

uli nivTierebebi 

(mag., samarago nax-

Sirwyali glikogeni, 

Sxamiani nivTiereba);

sistema _ cxoveli, 

rogorc cocxali 

sistema;

sasicocxlo Tvisebe-

bi _ kveba (hetero-

trofuli: saprofi-

tuli, parazituli), 

sunTqva, gamoyofa, 

moZraoba, zrda-gan-

viTareba, gaRiziane-

badoba;

Seguebuloba _ cxo-

velebis Seguebu-

loba sacxovrebel 

garemosTan;

kvlevis meTodi _ 

dakvirveba, eqsperi-

mentuli;

kvleva _ garemo 

faqtorebze Wi-

ayelas qcevebze da-

kvirveba; akvariumis 

Tevzebis sunTqvis 

sixSiris damoki-

debuleba  wylis tem-

peraturaze, wyalSi 

Jangbadis raodeno-

baze. 

gamravlebis 

ra forme-

bia damaxa-

siaTebeli 

cxovelebisT-

vis?

sasicocxlo Tvisebe-

bi _ gamravleba: us-

qeso da sqesobrivi, 

Sinagani ganayofi-

ereba da garegani 

ganayofiereba;

cxovelebs axasi-

aTebT rogorc 

usqeso, aseve 

sqesobrivi gam-

ravleba.

cxovelTa sxva-

dasxva siste-

matikuri jgufis 

erTmaneTisgan 

gansxvaveba gam-

ravlebis Tavise-

burebis mixedviT.
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struqtura _ 

saTesle, sakver-

cxe, spermatozoi-

di, kvercxujredi, 

zigo ta, Canasaxi, 

kvercxi, saSvilosno;

Seguebuloba _ 

gamravlebis Tav-

iseburebis Segueba 

sacxovrebel gare-

mosTan;

kvlevis meTodi _ 

dakvirveba;

kvleva _ frinvelis 

kvercxis agebulebis 

kvleva.

ra mniSvn-

eloba aqvs 

arapirdapir 

ganviTarebas 

organizmis 

garemosTan 

SeguebisTvis?

sasicocxlo Tvise-

bebi _ zrda-ganvi-

Tareba: pirdapiri 

da arapirdapiri 

ganviTareba;

Seguebuloba _ lar-

visa da zrdasruli 

formebis gansx-

vavebul sacxovreb-

el garemosa da 

sakvebTan Segueba;

kvlevis meTodi _ 

dakvirveba;

kvleva _ Tavkom-

balas ganviTarebaze 

dakvirveba akvari-

umSi.

cxovelebis 

sasicocxlo 

cikli SeiZleba 

mimdinareobdes 

pirdapiri an 

arapirdapiri 

gardaqmnis gziT.

cxovelebSi 

pirdapiri da 

arapirdapiri 

ganviTarebis 

gansxvaveba;

argumentirebuli 

msjeloba or-

ganizmebisaTvis 

ganviTarebis sta-

diebis monacvle-

obis biologiur 

mniSvnelobaze;

organizmebis sa-

sicocxlo ciklis 

Sesaxeb miRebuli 

codnis dakav-

Sireba sxvadasxva 

sxvadasxva pro-

fesiasTan /saqmi-

anobis sferosTan 

janmrTelobis 

dacva, garemos 

dacva, soflis 

meurneoba).
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ra Tavise-

burebebi 

axasiaTebs 

adamianis 

sasicocxlo 

ciklis sxva-

dasxva sta-

dias?

rogor Sei-

Zleba Tavidan 

aviridoT an 

SevamciroT 

`gardatexis~ 

asakisTvis da-

maxasiaTebeli 

cvlilebebiT 

gamowveuli 

riskebi?

sasicocxlo Tviseba 

_ zrda-ganviTareba;

janmrTeloba _ 

gardatexis asakTan 

dakavSirebuli 

riskebis Semcireba 

/ Tavidan acileba 

_ saWiroebis SemTx-

vevaSi konsultacia 

dermatologTan, 

fsiqologTan, se-

qsologTan;

kvlevis meTodi _ 

socialuri kvleva 

(gamokiTxva), inter-

viu;

kvleva _ gamokiTxva,

interviu fsiqolog-

Tan.

adamianis sasi-

cocxlo ciklis 

erT-erTi stadi-

isTvis (e.w. gar-

datexis asaki) 

damaxasiaTeblia 

mniSvnelovani 

cvlilebebi.

argumentire-

buli msjeloba 

adamianisaTvis 

ganviTarebis sta-

diebis monacvle-

obis biologiur 

mniSvnelobaze;

kvlevis (gamok-

iTxva, an inter-

viu fsiqolog-

Tan) safuZvelze 

gardatexis asaki-

saTvis damaxasi-

aTebel cvlile-

bebsa da SesaZlo 

riskebze msjelo-

ba, kvlevis eTikis 

dacva;

adamianis sasi-

cocxlo ciklis 

Sesaxeb miRebuli 

codnis dakav-

Sireba sxvadasx-

va sxvadasxva 

profesiasTan 

(janmrTelobis 

dacva, medicina, 

fsiqologia).

ra rols 

asruleben 

cxovelebi 

bunebasa da 

adamianis 

 cxovrebaSi?

biomravalferovne-

ba _ uxerxemlo da 

xerxemliani cxo-

velebi, endemuri, 

introducirebuli 

da invaziuri sax-

eobebi; biomraval-

ferovnebis dacva;

mdgradi ganviTareba 

_ cxovelTa biom-

ravalferovnebis 

dacvis RonisZiebebi;

teqnologia _ 

kvebis teqnolo-

gia, farmakologia, 

bionika (cxovelTa 

agebulebisa da

cxovelTa 

yvela jgufs 

gansakuTrebuli 

mniSvneloba aqvs 

adamianisaTvis 

da ekosistemis 

mdgradobisTvis.

cxovelTa biom-

ravalferovnebis 

dacvis mniSvne-

lobis dasabuTe-

ba.
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sxeulis formis 

gamoyeneba sainJin-

ro teqnologiaSi), 

mrewveloba, soflis 

meurneobis dargebi;

daavadeba _ paraziti 

WiebiT gamowveu-

li daavadebebi 

mcenareebSi, cx-

ovelebsa da adami-

anSi;

kvlevis meTodi _ 

savele kvleva;

kvleva _ frin-

velebis, uxerxemlo 

cxovelebis biom-

ravalferovnebis 

kvleva.

ratom unda 

davicva cxo-

velebTan 

urTierTo-

bis dros 

higienisa da 

usafrTxoebis 

wesebi?

daavadeba _ paraziti 

WiebiT gamowveu-

li daavadebebi 

adamianSi, Sxamiani 

cxovelebis SxamiT 

mowamvla;

janmrTeloba _ hi-

gienuri wesebis dac-

va, usafrTxo qcevis 

wesebis dacva Sxamian 

cxovelebTan.

cxovelebTan 

urTierTobis 

dros unda da-

vicvaT higienisa 

da usafrTxoe-

bis wesebi.

adamianisTvis cx-

ovelebTan urT-

ierTobis riskeb-

sa da prevenciul 

RonisZiebebze 

msjeloba.



27

zogadi meToduri rekomendaciebi

konstruqtivizmis ZiriTadi principebi

moswavlis wigni agebulia konstruqtivizmis ZiriTadi principebis gaTvaliswinebiT. Ta-

namedrove zogadi ganaTlebis mTavari gamowveva da mizani aris moswavleze orientirebuli 

swavlebis danergva. es imas niSnavs, rom saswavlo procesi unda daigegmos da ganxorciel-

des konstruqtivistuli Teoriis ZiriTadi principebis gaTvaliswinebiT. konstruqtiviz-

mis ZiriTadi principebia: 

 ► swavla aqtiuri procesia _ swavla maSin aris efeqturi, rodesac moswavle aqti-

urad aris CarTuli saswavlo procesSi, rodesac moswavles vTavazobT swavlis iseT 

meTodebsa da aqtivobebs, romlis Sesrulebis procesSi TviTon aRmoaCens raRac 

kanonzomierebebs, daadgens mizez-Sedegobriv kavSirebs da a.S.

 ► axali codna da gamocdileba socialuri gziT aigeba _ sxva adamianebTan komunikaciis 

dros moswavleebi iZenen iseT codnas, romlis SeZenas isini damoukideblad ver SeZ-

lebdnen; rodesac TanatolebTan jgufSi muSaoben da ecnobian axal informacias, 

erTmaneTs uziareben mosazrebebs, ecnobian gansxvavebul Sexedulebebs, kamaToben, 

rac maT masalis ukeT gagebaSi exmareba.

 ► gaTvaliswinebulia moswavleTa winare codna, gamocdileba da damokidebuleba _ am 

SemTxvevaSi moswavleebi axal informacias advilad igeben, advilad iZenen axal cod-

nas da unarebs; maswavlebelma is riskic unda gaiTvaliswinos, rom gansaxilveli 

sakiTxis mimarT arsebulma codnam, damokidebulebam SeiZleba xeli SeuSalos axali 

informaciis aRqmasa da miRebaSi.

 ► gulisxmobs saswavlo sakiTxebis ZiriTadi principebis wvdomasa da gaazrebas _ SeTava-

zebulia aqtivobebi, romelic moswavles exmareba ZiriTadi cnebebisa da warmodgen-

ebis gaazreba-gacnobierebaSi.

 ► maswavlebeli aris procesis `fasilitatori“ _ maswavlebeli moswavleebs sTavazobs 

aqtiuri swavlebis aqtivobebs, aswavlis gzebs, aZlevs instruqcias, am gzis gavla ki 

moswavles damoukideblad uwevs.

swavlebis procesSi moswavlis aqtiur rols uzrunvelyofs swavlebis iseTi midgomebi, 

rogoricaa kvlevaze, problemaze da proeqtze dafuZnebuli swavleba. aRniSnuli strate-

giebi anviTarebs maRal saazrovno unarebs.

aqtiuri swavlebis midgomebi da meTodebi

kvlevaze dafuZnebuli swavleba 

biologiis swavlebis erT-erTi mniSvnelovani amocanaa moswavleebSi samecniero kvlevis 

unar-Cvevebis ganviTareba. amitom am sagnis moswavleze orientirebuli swavleba, upir-

veles yovlisa, kvlevaze dafuZnebul swavlebas gulisxmobs. es mniSvnelovania imdenad, 

ramdenadac imeorebs realur mecnierul samuSaos da gadaaqvs misi ZiriTadi principebi 

saklaso sivrceSi. 

kvleva gulisxmobs sakvlevi SekiTxvis dasmas da maTze pasuxis gacemas dakvirvebis, cdis, 

eqsperimentis meSveobiT, kiTxvarebisa da interviuebis saSualebiT Catarebuli kvlevebiT 

(socialuri kvleva).



28

1. samecniero meTodi 

zemoT dasaxelebuli kvlevis formebidan kvlevaze dafuZnebuli swavlebis mTavar sa-

Sualebas warmoadgens cda/eqsperimenti _ samecniero meTodi. samecniero meTodi moiTxovs 

Tanmimdevrulad Semdegi nabijebis gadadgmas: 

• sakvlevi kiTxvis dasma _ samecniero meTodi iwyeba sakvlevi SekiTxvis dasmiT dakvir-

vebis obieqtis Sesaxeb. sakvlevi kiTxva ise unda iyos Camoyalibebuli, rom masze pa-

suxis gasacemad SesaZlebeli iyos monacemebis (Tvisobrivi, raodenobrivi) Segroveba 

da gaanalizeba; 

• sakvlevi kiTxvis Sesaxeb informaciis damuSaveba _ sakiTxis Sesaxeb arsebuli infor-

maciis Seswavla konkretul samecniero statiis an sxva wyaros saSualebiT;

• hipoTezis Camoyalibeba _ gonivruli varaudi imis Sesaxeb, Tu ra Sedegi SeiZleba 

dadges eqsperimentuli kvlevis Sedegad;

• eqsperimentis dagegmva _ cvladebisa (damokidebuli, damoukidebeli da kontroli-

rebadi) da esperimentisaTvis saWiro masalis gansazRvra, proceduris etapebis da-

gegmva;

• eqsperimentis Catareba da monacemebis Segroveba _ monacemebis aRricxvis forma 

damokidebulia dakvirvebis obieqtze: SesaZlebelia foto _ masalis, video-masalis, 

naxatebis, dakvirvebis dRiuris warmoebiT, ufro xSirad ki eqsperimentis monaceme-

bis Casawerad monacemTa cxrils iyeneben. monacemTa cxrilSi damoukidebeli cvladi 

cxrilis marcxena svetSi iwereba. xolo damokidebuli _ marjvenaSi (ix. monacemTa 

cxrilis nimuSi qvemoT);

monacemTa cxrili: qlorelas ujredebis raodenobis cvlileba temperaturaze damokide bu-

lebiT

temperatura qlorelas ujredebis raodenoba

20°C 10

30°C 70

40°C 150

50°C 150

cxrilSi aRricxuli monacemebi uCvenebs, rom temperatura am eqsperimentSi damoukide-

beli cvladia (igi cxrilis marcxena mxaresaa Cawerili), xolo qlorelas ujredebis raode-

noba damokidebuli cvladia (cxrilis marjvena mxaresaa Cawerili).

• monacemebis analizi da daskvna _ eqsperimentis Sedegebis mecnieruli axsna _ eqsper-

imentis dasruldebis Semdeg saWiroa monacemebis gaanalizeba, raTa dadgindes mc-

daria Tu ara hipoTeza. am mizniT sasurvelia monacemebis vizualurad advilad da 

efeqturad aRqmadi saxiT warmodgena; cvladebs Soris damokidebulebis aRweras aad-

vilebs monacemebis grafikis saxiT warmodgena, radgan masze ufro naTlad Cans or 

cvlads (damokidebul da damouikdebel cvlads Soris) damokidebuleba; grafikis X 

RerZze datanilia damoukidebeli cvladi, xolo Y RerZze _ damokidebuli cvladi; 

sabolood, esperimentis Sedegebi gamoiyeneba, rogorc mtkicebulebebi daskvnis ga-

sakeTeblad. daskvna ise unda iyos formulirebuli, rom pasuxobdes sakvlev SekiTx-

vas da eTanxmebodes an uaryofdes wamoyenebul hipoTezas.

• miRebuli Sedegebisa da daskvnebis gaziareba _ imisTvis, rom samecniero procesi das-

rulebulad CaiTvalos, aucilebelia miRebuli Sedegebis Sesaxeb saboloo infor-

maciis wardgena angariSis an sademonstracio posteris saSualebiT.
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samecniero meTodis leqsikoni

samecniero meTodi _ nabijTa wyeba, romelTac moswavleebi gamoiyeneben, raTa sakvlev 

SekiTxvas gascen dasabuTebuli pasuxi.

monacemebi _ faqtobrivi informacia, romelic eqvemdebareba analizs da organizebulia 

logikuri msjelobisa da gadawyvetilebis miRebisTvis.

anomaluri monacemi (artefaqti) _ monacemi, romelic ewinaaRmdegeba sxva monacemebis 

mier dadgenil kanonzomierebas an Seusabamoa masTan.

monacemTa cxrili _ monacemTa organizebis forma mwkrivebad da svetebad.

monacemTa analizi (interpretacia) _ eqsperimentis mimdinareobisas Segrovili monace-

mebisagan saerTo azris gamotana. kanonzomierebebis, tendenciebis, urTierTmimarTebebis 

dadgena.

hipoTeza _ erTgvari prognozi, Tu ra zegavlenas moaxdens damoukidebeli cvladi 

damokidebul cvladze.

procedura _ etapebad gawerili instruqcia kvlevis Casatareblad da monacemebis mis-

aRebad.

daskvna _ ajamebs eqsperimentis mniSvnelovan nawilebs da warmoadgens msjelobas imis 

Sesaxeb, Tu ras gulisxmobs miRebuli monacemebi, damokidebulebebi, kanonzomierebebi.

cvladi _ nebismieri faqtori, romelic SesaZloa Seicvalos eqsperimentis Catarebisas 

da gavlena moaxdinos kvlevis obieqtze, Sesabamisad, Sedegze.

damokidebuli cvladi _ cvladi, romelic reagirebs damoukidebuli cvladis zemoq-

medebaze da romlis cvlilebasac akvirdebian (Tvisobrivi) da zomaven (raodenobrivi) eqs-

perimentis mimdinareobisas.

damoukidebeli (manipulirebadi) cvladi _ cvladi, romelsac eqsperimentatori cvlis 

Segnebulad, raTa Seiswavlos rogor aisaxeba es cvlileba damokidebul cvladze.

kontrolirebadi cvladi _ mudmivi cvladis saxesxvaoba, romelic eqsperimentis nawi-

lia. eqsperimentis Sedegebis sandoobisaTvis mniSvnelovania, rom eqsperimentatorma Sei-

narCunos is ucvlelad.

sakontrolo jgufi (kontroli)  _ kvlevis obieqti (movlena, procesi, organizmi, fiziku-

ri sagani), an obieqtebis jgufi, romlebzec ar manipulireben damoukidebeli cvladiT;

sacdeli jgufi (nimuSi) _ kvlevis obieqti, an obieqtebis jgufi, romelzec axdenen speci-

alur zemoqmedebas (mag., manipulireben damoukidebeli cvladiT).

rogorc zemoT avRniSneT, moswavleebSi kvleviTi unar-Cvevebis gamomuSavebis sxva sa-

Sualebebic arsebobs (dakvirveba, socialuri kvleva, savele kvleva). miuxedavad imisa, Tu 

romel maTgans SearCevs maswavlebeli, kvlevaze dafuZnebul swavlebas aqvs xuTi ZiriTadi 

Tviseba, romelic gamoiyeneba yvela SemTxvevaSi: 

1. kvleviTi procesi iwyeba sakvlevi kiTxvis dasmiT

2. kvlevis dagegmva;

3. kvlevis ganxorcieleba da monacemebis Segroveba-aRricxva;

4. sakvlev kiTxvaze pasuxi gacema/daskvnis Camoyalibeba Segrovebuli monacemebis/mt-

kicebulebebis analizis gziT;

5. kvlevis Sedegebis gaziareba.

Tu saswavlo procesi sistematurad mimdinareobs kvlevaze dafuZnebuli swavlebis re-

JimSi, Tamamad SeiZleba iTqvas, rom saxezea moswavleze orientirebuli swavleba. amitom 
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Cvens moswavlis wignSi didi yuradReba aqvs daTmobili iseT aqtivobebs, romelic orien-

tirebulia kvlevaze dafuZnebul swavlebaze. magaliTad, SesavalSi (gv. 7-8) dawvrilebiT 

aris ganxiluli samecniero meTodis nabijebi konkretuli magaliTebiT, danarTebSi (danar-

Ti 1 da 2) mocemulia kvleviTi samuSaos angariSis nimuSebi (gv. 194-195).

SeTavazebulia rogorc dagegmili samecniero kvlevebi (gv 16 _ `sxvadasxva organizmis 

ujredis agebulebis kvleva~, 33 _ ̀ rZemJava baqteriebis aqtivobis damokidebuleba tempera-

turaze~, 35 _ `safuari sokos gamravlebis pirobebis kvleva~, 44 _ `mosaxleobis vaqcinaci-

isadmi damokidebulebis kvleva~, 64 _ `mcenaris zrda-ganviTarebisaTvis saWiro pirobebis 

kvleva~, 112 _ `obis sokos ganviTarebis pirobebis kvleva~, 137 _ `dakvirveba Tavkombalas 

ganviTarebaze~, 180 _ savele kvleva `uxerxemlo cxovelebis biomravalferovnebis kvleva~ 

da a.S.), ise moswavleebs evalebaT, TviTon dagegmon kvleva (gv. 35 _ `safuari sokos gamrav-

lebis intensivobis damokidebuleba sakvebze~, 73 _ ̀ ian inhenxauzis eqsperimentis dagegmva~, 

75 _ ̀ dakvirveba mcenareSi nivTierebaTa transportirebaze~, 137 _ ̀ wyalmcenareebis mniSvn-

elobis kvleva Tavkombalas ganviTarebisTvis~ da a.S.).

2. samecniero praqtikebi

realurad, kvlevaze dafuZnebuli swavleba, gansakuTrebiT ki samecniero meTodi, mraval 

sirTulesTan aris dakavSirebuli. kvlevaze dafuZnebuli swavlebis erT-erT mTavar sir-

Tuled iTvleba is garemoeba, rom samecniero meTodiT winaswar gansazRvruli nabijebis 

ganxorcieleba erT sagakveTilo periodSi warmoudgenlad rTulia, xolo gakveTilebis 

dawyvilebis saSualeba ki yovelTvis da yvelgan xelmisawvdomi ar aris. garda amisa, xSirad 

biologiuri eqsperimentis monacemebis Segrovebas, Sedegis miRebas xangrZlivi dro sWir-

deba (magaliTad, eqsperimenti Teslis gaRivebis, anda aRmonacenis ganviTarebis pirobebis 

kvleva). 

samecniero praqtikebi warmoadgens sabunebismetyvelo sagnebis, maT Soris, biologiis 

swavlebis iseT gzas, romelSic kvlevaze dafuZnebuli swavleba CaSlilia calkeul, erT-

maneTisagan damoukidebel procesebad, TiToeuli am procesis/praqtikis ganxorcieleba 

da Sedegis miRweva SesaZlebelia sxva praqtikisgan damoukideblad, samecniero meTodi-

saTvis damaxasiaTebeli qronologiis gaTvaliswinebis gareSe, rogorc erT, aseve erTze 

met gakveTilSi. samecniero praqtikebis gamoyeneba aZlevs maswavlebels met Tavisuflebas, 

radgan mas SeuZlia daanawilos Sesaswavli Tema calkeul nawilebad da moargos TiToeuli 

nawili calkeul praqtikas, an praqtikebs. 

samecniero praqtikebi iZleva kvlevis calkeuli etapis damoukideblad Seswavlis, ga-

varjiSebis saSualebas. ise, rom TiToeuli praqtikis gamoyeneba aRar aris SezRuduli 

droSi da SesaZlebelia damuSavdes erT an met sagakveTilo periodSi. TiToeuli praqtikis 

SerCevisas maswavlebels SeuZlia gaiTvaliswinos saswavlo miznebi, moswavleTa saWiroe-

bebi, arsebuli resursebi Tu sxva faqtorebi. erTi da igive praqtika SesaZlebelia gam-

oyenebul iqnas erTmaneTisagan gansxvavebuli Temebis Seswavlis dros da piriqiT, erTi 

sakiTxis damuSavebisas aseve SesaZlebelia sxvadasxva praqtikis kombinireba erTmaneTTan. 

da bolos, mniSvnelovania isic, rom maswavlebelma icodes: rodesac is gegmavs saswavlo 

process samecniero praqtikebis gamoyenebiT, man icis, rom axorcielebs moswavleze ori-

entirebul saswavlo process.

qvemoT mocemulia rva samecniero praqtikis farglebSi moswavlis mier ganxorcielebu-

li qmedebebi:

sakvlevi SekiTxvis dasma _ svams sakvlev kiTxvebs sakuTar gamocdilebaze dafuZnebiT, 

movlenebze, procesebze, modelebze mizanmimarTuli dakvirvebidan gamomdinare, misTvis 
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saintereso movlenebis/sakiTxebis Seswavlis mizniT, an dakvirvebis/cdis Catarebisas mou-

lodneli Sedegis gamo; afasebs, ra saWiro informacia aqvs ukve pasuxis misaRebad da kidev 

ra damatebiTi monacemebi sWirdeba amisaTvis; gamoTqvams varauds, anu mosalodnel pasuxs 

sakvlev SekiTxvaze. 

modelebis Seqmna da gamoyeneba _ moswavleebi qmnian sxvadasxva saxis models gansazRvru-

li sakiTxis, movlenis, procesis sademonstraciod, asaxsnelad, dasasabuTeblad, varaudis 

mxardasaWerad. modeli SeiZleba iyos fizikuri (mag., mulaJi, maketi, analogia), kogni-

tur-vizualuri (sqema, diagrama, cxrili); iyenebs, qmnis da xvews modelebs, raTa uCvenos 

da axsnas aradakvirvebadi obieqtebi, movlenebi, procesebi (mag., ujredis modeli).

kvlevis dagegmva da Catareba _ moswavleebi gegmaven da atareben kvlevas (mag., dakvirve-

bas, eqsperiments) sxvadasxva garemoSi (mag., skolis laboratoria, bunebrivi garemo, saxli, 

skolis ezo), gansazRvraven aRWurvilobasa da sxva saWiro resursebs, winaswar aRweren 

kvlevis etapebsa da procedurebs, agroveben da aRricxaven monacemebs.

monacemebis analizi da interpretacia _ warmoadgens arsebul monacemebs cxrilebis, 

grafikebis, sxva vizualuri saSualebebis gamoyenebiT;

akeTebs sxvadasxva formiT warmodgenili monacemebis (mag., cxrilebi, grafikebi, dia-

gramebi, simulaciebi) interpretacias, gansazRvravs raodenobriv Tanafardobebs, amoic-

nobs kanonzomierebebsa da tendenciebs, gamoaqvs sando da argumentirebuli daskvna.

maTematikuri aparatisa da ist (informaciul-sakomunikacio teqnologiebis) gamoyeneba _ 

moswavleebi iyeneben maTematikur aparats (mag., gantolebebi, formulebi, proporciebi, 

funqciebi) da procedurebs (mag., gamoTvla, Sedareba), rogorc instrumentebs monaceme-

bis analizisa da warmodgenisaTvis. maTi gamoyenebiT moswavleebi adgenen raodenobriv 

kavSirebsa da kanonzomierebebs, qmnian da iyeneben kompiuterul programebs/simulaciebs 

monacemebis warmodgenisaTvis, analizisaTvis, procesis/movlenis modelirebisaTvis.

movlenebisa da procesebis axsna _ moswavleebi konkretul SemTxvevas, yofiT situacias, 

Tu eqsperimentis Sedegad miRebul monacemebs usadageben Sesabamis mecnierul Teoriebsa 

da Sexedulebebs. isini warmoadgenen gansaxilveli movlenis/procesis ~ mecnieruli axsnas”, 

romelic emyareba erTi mxriv, moswavlis mier mopovebul obieqtur monacemebs, xolo meore 

mxriv, arsebul mecnierul Teoriebsa da miRebul Sexedulebebs. amgvarad, movlenis/pro-

cesis `mecnierul axsnas~ aqvs mtkicebulebebze dafuZnebuli, logikuri msjelobis saxe.

argumentirebuli msjeloba _ moswavleebs mohyavT argumentebi TavianTi Sexedulebebis 

dasacad, amaTuim mosazrebis Zlieri da susti mxaris dasadgenad, dasmul kiTxvaze saukeTe-

so pasuxis/axsnis mosaZebnad. isini ayalibeben argumentebs sarwmuno mtkicebulebebis saxiT 

_ obieqtur monacemebze dafuZnebiT, Semdeg ki iyeneben maT diskusiis, debatebis, ubralod, 

mosazrebebis gaziarebis dros. gansxvavebuli, an axali mtkicebulebebis gacnobis Sedegad, 

maT, SesaZloa, gadaafason da Secvalon sakuTari Sexedulebebi.

informaciis mopoveba, Sefaseba da gaziareba _ moswavleebi axorcieleben samecniero xasi-

aTis teqstidan, statiidan, internetidan, videoleqciidan, dakvirvebis Sedegebidan da sxv. 

informaciis moZiebas, SerCevas, damuSavebas, gaerTianebas. isini axdenen moZiebuli infor-

maciis organizebas cxrilebis, diagramebis, grafikebis, naxatebisa da sxva saxiT (Excel da 

PowerPoint), afaseben informaciis sandoobas, misi saWiroebisamebr gamoyenebas da miRebuli 

produqtis gaziarebas zepiri, weriTi an sxva formiT. am gziT isini iReben codnas da uzi-

areben TavianT ideebs, Sedegebs, `aRmoCenebs~ sxvebs.

moswavlis wignSi rvave samecniero praqtikis Sesabamisi aqtivobebia warmodgenili. gTava-

zobT ramdenime magaliTs.
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sakvlevi SekiTxvis dasma

gv. 47. _ ra aris jon snous kvlevis sakvlevi kiTxva?

savaraudo pasuxi: ra gziT vrceldeba adamianebSi qolera?

gv. 56. 3. bolo wlebSi imata adamianebis gripiT daavadebis SemTxvevebma. moswavle da-

interesda am problemiT. man Seagrova monacemebi da mis mixedviT aago grafiki. daakvirdi 

grafiks da gansazRvre, ra iyo moswavlis kvlevis mizani, anu sakvlevi kiTxva?

savaraudo pasuxi: rogor aris gripiT daavadebulTa raodenoba damokidebuli asakze?

Zabri

wylis mcenare

silikoni, riTac Zabri 

damagrebulia Wiqis 

fskerze

sinjara

Jangbadi sinja ridan wyals 

gamoaZevebs da mis nacvlad 

Jangbadi grovdeba

wamzomi _ garkveul 

droSi fiqsirdeba 

gamo yofili Jangbadis 

buStukebis ra odenobasinaTlis wyaro

ganaTebis intensivoba icvleba sxvadasxva simZlavris naTuris gamoyenebiT

gv. 69  3. Camoayalibe sakvlevi kiTxva am eqsperimentisTvis.

savaraudo pasuxi: rogor aris fotosinTezis siCqare/intensivoba damokidebuli ga-

naTebaze/ganaTebis intensivobaze?

gv. 73 _ moswavles evaleba dasvas sakvlevi kiTxva ian inhenxauzis eqsperimentisTvis.

savaraudo pasuxi: mcenaris mier haeris `gamosworeba~ damokidebulia Tu ara sinaTleze?

gv. 162.

savaraudo pasuxi: ra problemebi hqondaT gardatexis asakSi da rogor gaumklavdnen mas?
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modelebis Seqmna da gamoyeneba 

gv. 10 _ ujredis modelis Seqmna ujredis struqturuli agebulebis Seswavlis mizniT.

gv. 12. _ lupis modelis Seqmna gamadidebeli xelsawyoebis mniSvnelovani nawilis _ 

linzis funqciis garkvevis mizniT.

gv. 25 _ ujredis modelis Seqmna realur ujredTan Sedarebis mizniT.

gv. 46 _ mikroorganizmebis kultivirebis sqematuri modelis mixedviT procesis aRwera.

gv. 79, 86, 90, 93 da a.S. sqematuri modelebis mixedviT organizmebis sasicocxlo ciklebis 

aRwera, sxvadasxva saxeobis organizmis sasicocxlo ciklis etapebis Sedareba. 

gv. 114 _ penicilinis miRebis sqematuri modelis mixedviT procesis aRwera.

gv. 191 _ WianWvelebis fermis Seqmna maT qcevaze dasakvirveblad.

kvlevis dagegmva da Catreba 

Sesabamisi magaliTebi ukve ganvixileT zemoT (gv. 30).

monacemebis analizi da interpretacia 

gv. 17. moswavle aanalizebs suraTze (1.4.2) mocemul monacemebs da warmoadgens cxrilis 

saxiT.

gv. 25. aanalizebs cxrilSi mocemul monacemebs, iyenebs mas, rogorc mtkicebulebebs da 

ayalibebs daskvnas. 

gv. 55-56. moswavleebs evalebaT grafikebze mocemuli informaciis analizi da inter-

pretacia. sasurvelia maswavlebelma auxsnas moswavleebs da gamoiyenos strategia `amoi-

cani da axseni~. grafikebze, diagramebze, monacemTa cxrilebze muSobisas Tavdapirvelad 

moswavle amoicnobs ama Tu im saxis informacias: ZiriTad maxasiaTeblebs, cvlilebebs, 

gansxvavebebs, rasac CainiSnavs: `me vxedav, rom... `Semdeg etapze moswavlem unda axsnas mis 

mier CaniSnuli TiToeuli dakvirveba axali komentariT: `es niSnavs, rom …~. 

gv. 56. 2. safuar sokos zrdian WurWelSi, romelSic glukozis xsnaria moTavsebuli.

safuaris ujredebis raodenobas yovel 20 wuTSi iTvlian. daakvirdi grafiks, aRwere: ro-

gor icvleba ujredebis raodenoba me-60 da 120-e wuTebsa da 120-e da me-200 wuTebs Soris; 

axseni safuari sokos ujredebis raodenobis cvlilebis mizezebi.
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2. me vxedav, rom:

• diagramaze mocemulia erTi grafikuli mrudi, romelic asaxavs safuari sokos ujre-

debis raodenobis cvlilebas yovel 20 wuTSi;

• me-60 da 120 wuTebs Soris mkveTrad aRmavali forma aqvs mruds;

• 120-e da me-200 wuTebs Soris mruds sworxazovani forma aqvs.

es imas niSnavs, rom:

• me-60 da 120 wuTebs Soris mkveTrad gaizarda safuari sokos raodenoba;

• 120-e da me-200 wuTebs Soris ki sokos raodenoba aRar izrdeba;

aseTi cvlilebis mizezi aris is, rom dasawyisSi safuar sokos sakmarisi raodenobis 

sakvebi aqvs glukozis saxiT, xolo 120-e wuTis Semdeg safuari sokos ujredebis gamrav-

lebis gamo xsnarSi gamoileva glukoza.

gv. 103 _ grafikebze warmodgenili informaciis mixedviT fotosinTezis intensivobis 

damokidebulebis axsna garemo faqtorebze (ganaTebis intensivoba, naxSirorJangis raode-

noba, temperaturis intensivoba).

maTematikuri aparatisa da ist (informaciul-sakomunikacio teqnolo-

giebis) gamoyeneba 

gv. 33.  4. Tu 10 baqteria moaTavses xelsayrel pirobebSi da isini yovel 20 wuTSi 

mravldebian, ramdeni baqteria iqneba 5 wlis Semdeg?

gv. 44. `mosaxleobis vaqcinaciisadmi damokidebulebis kvleva~ _ moswavleebs evaleba 

Segrovebuli monacemebi warmoadginon programa Excel _ is programis gamoyenebiT Seqmnili 

svetovani diagramis saxiT.

gv. 67. `van helmontis eqsperimentis analizi~ _ niadagisa da mcenaris masis cvlilebis 

gansazRvra miRebuli monacemebis gamoyeneba, rogorc mtkicebuleba.

gv. 80.  6 _ moswavleebs evaleba yvavilovan mcenareebSi Teslis gavrcelebis Sesaxeb 

mopovebuli informacia warmoadginon PowerPoint _ is programaSi momzadebuli prezentaci-

is saxiT.

gv. 103-104. moswavle axdens maTematikur gamoangariSebas da miRebul monacemebs iyenebs 

kanonzomierebis dasadgenad da movlenis asaxsnelad. 

gv. 117. monacemebis gansja 1. moswavleebs evalebaT davalebaSi mocemuli monacemebis 

warmodgena Excel _ is programis gamoyenebiT svetovani an wriuli diagramis saxiT. 

movlenebisa da procesebis axsna

gv. 71. `mcenaris sunTqvis Taviseburebebis kvleva~ _ moswavle suraTze warmodgenili 

eqsperimentis modelis mixedviT xsnis suTqavs Tu ara mcenare.

savaraudo pasuxi: cnobila, rom naxSirorJangi kirian wyals amRvrevs. modelze Cans, rom 

erTi dRe-Ramis ganmavlobaSi mcenaris bnel karadaSi moTavsebis Semdeg (sibneleSi foto-

sinTezi ar mimdinareobs da Sesabamisad, garemodan mcenare ver STanTqavda naxSirorJangs 

da zarxufis qveS Jangbadi ver dagrovdeboda) WiqaSi kiriani wyali aimRvra. es imas niSnavs, 

rom mcenare sunTqavs da sunTqvis dros garemoSi gamoyofs naxSirorJangs. 
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gv. 73. `jozef pristlis eqsperimentis analizi~ _ suraTze warmodgenili eqsperimen-

tis Sedegebis mixedviT moswavle xsnis procesebs, kavSirs wvasa da fotosinTezs Soris, 

sunTqvasa da fotosinTezs Soris. 

savaraudo pasuxebi:

eqsperimenti 1
1. haerSi aris wvisTvis aucilebeli Jangbadi.

2. sanTlis wvis Sedegad haers `afuWebs~ wvis Sedegad gamoyofili naxSirorJangi, rome-

lic wvas xels uSlis da amitom Caqra sanTeli.

3. zarxufis qveS mcirdeba Jangbadi, radgan wvisTvis aucilebelia igi da dagrovda nax-

SirorJangi.

4. zarxufis qveS pitnis moTavsebam gamoakeTa~ haeri, radgan fotosinTezis procesSi 

garemodan xdeba naxSirorJangis STanTqma da Jangbadis gamoyofa, Jangbadi ki sanTlis wvas 

xels uwyobs. 

eqsperimenti 2
1.eqsperimenti etapebi: 1) pristlim zarxufis qveS moaTavsa Tagvi da anTebuli sanTeli; 

2) zarxufis qveS moaTavsa anTebuli sanTeli, Tagvi da qoTani pitniT.

2. eqsperimentis b etapze sanTeli Caqra da Tagvic mokvda, radgan rogorc wvis, ise 

sunTqvis procesis Sedegad zarxufis qveS gamoilia Jangbadi da dagrovda naxSirorJangi. 

d etapze, pitnis moTavsebis Semdeg mcenareSi mimdinare fotosinTezis procesSi moxda 

garemodan sunTqvisa da wvis procesebSi gamoyofili naxSirorJangis STanTqma da Jangbadis 

gamoyofa, romelic aucilebelia wvisa da sunTqvisTvis. 

3. Tagvma sunTqvisTvis gamoiyena mcenaris mier fotosinTezis procesSi gamoyofili 

Jangbadi da kargad grZnobs Tavs.

argumentirebuli msjeloba

`mecnieruli axsnis~ anu monacemebze dafuZnebuli msjelobis unaris ganviTarebas mos-

wavleebisTvis didi Rirebuleba gaaCnia (da aramarto sabunebismetyvelo sagnebis swavlebi-

sas). Sesabamisad, sabunebismetyvelo sagnebis swavlebisas xazi unda gaesvas, rom msjelo-

ba amaTuim movlenis/procesis Sesaxeb mxolod maSin aris sando, Tu emyareba konkretul 

monacemebs, faqtebsa da argumentebs. moswavleebSi am unaris ganviTarebisTvis efeqturia 

`mmm~ strategiis gamoyeneba: mtkiceba _ mtkicebulebebi _ msjeloba. 

mtkiceba _ raime sakiTxis Sesaxeb gakeTebuli daskvna; sakvlev kiTxvaze an problemis 

gadaWris Sedegad miRebuli pasuxi; dakvirvebis an cdis Sedegi; mosazreba, romelsac icaven 

diskusiis / debatebis dros; nebismieri debuleba, romelic miuTiTebs ama Tu im kanon-

zomierebaze (mag., cvladebs Soris damokidebulebaze, procesebs Soris mizez-Sedegobriv 

kavSirebze).

mtkicebulebebi _ raodenobrivi da/an Tvisebrivi monacemebi, romlebic asabuTeben mt-

kicebas; is, rac namdvilad miRebuli Sexedulebaa, WeSmaritebaa (aqsiomaa); nebismieri sando 

informacia, romelic gaamyarebs mtkicebas.

msjeloba _ mtkicebasa da mtkicebulebebs Soris kavSiris axsna (Tu ratom asabuTebs 

konkretuli mtkicebuleba mtkicebas); monacemebis interpretacia; cnobili da miRebuli 

samecniero principis moyvana, romelic xsnis mtkicebulebas.

gTavazaoT mmm-strategiis saklaso sivrceSi gamoyenebis konkretul magaliTebs Cveni 

moswavlis wignidan: 
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gv. 67. `van helmontis eqsperimentis analizi~.

davaleba 3:

am monacemebis safuZvelze van helmontma gaakeTa daskvna, rom mcenaris mTeli masa iqmne-

ba wylisgan da ara niadagisgan. gamoiyene modelze aRwerili eqsperimentis etapebi, Sede-

gebi da Sen mier warmoebuli gamoTvlebi, Seni codna fotosinTezis sawyisi nivTierebebis 

Sesaxeb, rogorc mtkicebulebebi da logikuri msjelobiT daasabuTe an uaryavi van hel-

montis daskvna. 

savaraudo pasuxi: mtkiceba _ mcenaris mTeli masa iqmneba wylisgan da ara niadagisgan. 

mtkicebulebebi _ 5 wlis ganmavlobaSi mecnieri juja xes mxolod rwyavda, 5 wlis Semdeg 

xis masa gaizarda 74,4 kg-iT (76,6 kg _ 2,2 kg), niadagis masa ki Semcirda mxolod 0,057 kg-iT 

(90,5 kg _ 90, 443 kg). msjeloba _ nawilobriv veTanxmebi van helmotis mtkicebas, rom mce-

naris mTeli masa iqmneba wylisgan, radgan 5 wlis ganmavlobaSi niadagis masa Semcirda mxo-

lod 0,057 kg-iT, xolo mcenaris masa gaizarda 74,4 kg-iT maSin, rodesac mecnieri mcenares 

mxolod rwyavda. srulad imitom ar veTanxmebi, rom mcenare fotosinTezis procesSi or-

ganuli nivTierebebis warmosaqmnelad iyenebs atmosferodan STanTqmul naxSirorJangsac. 

maswavlebelma aucilebelad unda ganumartos moswavleebs, rom zogierTi organuli niv-

Tierebebis warmosaqmnelad saWiroa mineraluri marilebic, romelsac mcenare niadagidan 

wyalTan erTad STanTqavs. eqsperimentis mixedviT niadagis masis mciredi Semcireba (57 

grami) swored am mineralebze modis. isic gasaTvaliswinebelia, rom wyali, riTac mcenare 

irwyveboda, albaT, mineralur marilebsac Seicavda da mcenare am gziTac iRebda saWiro 

marilebs.

mmm strategiis Sebrunebulad gamoyenebac SeiZleba: eqsperimentis monacemebi gamoiyenon, 

rogorc mtkicebuleba da msjelobiT Camoayalibon mtkiceba.

gv. 70. 
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savaraudod SesaZlebelia aseTi pasuxebis miReba: 

eqsperimenti a da b _ mtkicebulebebi: a eqsperimentis SemTxvevaSi foToli moTavsebuli 

iyo im parkSi, romelSic Casxmuli xsnari garemodan STanTqavs naxSirorJangs, iodma foT-

lis Seferiloba ver Secvala, b eqsperimentis SemTxvevaSi foToli moTavsebuli iyo im 

parkSi, romelSic Casxmuli xsnari garemoSi gamoyofs naxSirorJangs, foToli iodis moq-

medebiT galurjda. msjeloba: a eqsperimentSi, romelSic foToli moTavsebuli iyo iseT 

garemoSi, sadac naxSirorJangi ar iyo (xsnari 1-ma STanTqa), foTols iodma Seferiloba 

ver Seucvala, es imas niSnavs, rom masSi saxamebeli ar warmoqmnila; xolo b eqsperimentSi 

foToli moTavsebuli iyo iseT garemoSi, sadac naxSirorJangi iyo (xsnari 2-ma gamoyo) da 

iodis zemoqmedebiT foToli galurjda, e.i. am foTolSi saxamebeli warmoqmnila. mtkiceba: 

fotosinTezis procesis warmarTvisTvis aucilebelia garemoSi naxSirorJangis arseboba.

eqsperimenti g _ mtkicebulebebi: foTlis nawilze/areze, romelic Savi feris qaRaldiT 

iyo dafaruli, iodma zemoqmedeba ver moaxdina, anu feri ver Seucvala, xolo foTlis 

are, romelic Savi qaRaldiT ar iyo dafaruli, iodma zemoqmedeba moaxdina, e.i. gaalurja. 

msje loba: foTlis Savi qaRaldiT dafarul ares (romelzedac sinaTle ar xvdeboda), iodma 

feri ver Seucvala, es imas niSnavs, rom am adgilas saxamebeli ar warmoqmnila; foTlis 

Savi qaRaldisgan Tavisufal ares (romelzedac sinaTle xvdeboda), iodma feri Seucvala, 

es imas niSnavs, rom am adgilas saxamebeli warmoqmnila. mtkiceba: fotosinTezis procesis 

warmarTvisTvis aucilebelia ganaTeba.

eqsperimenti d _ mtkicebulebebi: foTlis yviTeli feris nawilze/areze iodma zemo-

qmedeba ver moaxdina, anu feri ver Seucvala, xolo foTlis mwvane feris areze iodma 

zemoqmedeba moaxdina, e.i. gaalurja. msjeloba: foTlis areSi, romelsac iodma feri ver 

Seucvala, saxamebeli ar warmoqmnila, xolo foTlis im areSi, romelic iodma gaalurja, 

saxamebeli warmoqmnila. foTols mwvane Seferilobas aZlevs qlorofili, xolo foTlis 
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yviTeli are qlorofils ar Seicavs. mtkiceba: fotosinTezis procesisTvis aucilebelia 

qlorofili.

informaciis mopoveba, Sefaseba da gaziareba 

gv. 36-38. moswavleebi informacias moipoveben saxelmZRvanelos paragrafis (2.4.) 

samecniero teqstidan, afaseben, qmnian posterebs da aziareben auditoriis winaSe: mas-

wavlebeli klass moswavleTa raodenobis gaTvaliswinebiT yofs eqvss jgufad an eqvss 

wyvilad, SemTxveviTobis principiT unawilebs maT paragrafSi ganxilul TiTo mikroor-

ganizms (qlorela, qlamidomonada, spirogira, mwvane evglena, Cveulebrivi ameba, qalamana), 

urigebs flipCartebsa da markerebs. davaleba: waikiTxon paragrafis teqsti, gamoiyenon 

mikroorganizmebis Sesaxeb ilustraciebze (gv. 36 da gv. 37) mocemuli informacia, gaakeTon 

mikroorganizmis Sesaxeb mokle daxasiaTeba, flipCartebze daxaton da gaukeTon warwerebi 

ujredis struqturebs; samuSaos dasrulebis Semdeg gaakeTon prezentaciebi. 

moswavleebSi informaciis mopovebis, Sefasebisa da gaziarebis unarebis ganviTarebis 

efqturi strategiaa veb-Zieba. veb-Ziebis aqtivoba sxvadasxva struqturiT SeiZleba aigos. 

erT-erTi yvelaze gavrcelebuli variantis mixedviT, is eqvsi Tanmimdevruli komponenti-

sagan Sedgeba:

• Sesavali _ aRZravs interess da aZlevs moswavles mimarTulebas ZiebaSi; am nawilSi 

maswavlebeli mokled aRwers aqtivobis scenars: riT iwyeba da sruldeba veb-Zieba, 

konkretulad ras gaakeTeben moswavleebi, individualurad imuSaveben Tu jgufu-

rad, ra roli eqneba miniWebuli TiToeuls jgufurad muSaobis SemTxvevaSi. ra aris 

veb-Ziebis mTavari kiTxva, romlis garSemoc unda warimarTos Zieba;

• davaleba _ aRwers aqtivobis saboloo produqts; am nawilSi maswavlebeli detalurad 

aRwers aqtivobis saboloo produqts an Sedegs, aRwers mis formats, moculobas, 

Sinaarsobriv specifikas;

• procesi _ aRwers strategiebs, romelic unda gamoiyenos moswavlem davalebis Ses-

asruleblad; am nawilSi maswavlebeli aRwers moswavleebis konkretul qmedebebs, 

rolebs, romlebic unda gainawilon moswavleebma (araumetes oTxisa) jgufuri 

davalebis dros; aZlevs maT rCevebs, magaliTad, imis Sesaxeb, Tu romeli grafikuli 

organizatori unda gamoiyenon _ diagrama, sqema, suraTi, naxati, cnebis ruka Tu 

cxrili;

• resursebi _ sTavazobs moswavleebs veb-gverdebs davalebis Sesasruleblad; am nawilSi 

maswavlebeli informaciis mosaZieblad miuTiTebs konkretul bmulebs, romlebic 

Tavad moZebna TemasTan dakvSirebuli sityvis meSveobiT da SearCia Tavisi moswav-

leebis asakisa da SesaZleblobebis mixedviT, aseve maTi motivirebis aucileblobis 

gaTvaliswinebiTac;

• Sefaseba _ zomavs Sesrulebuli aqtivobis/samuSaos Sedegebs; am nawilSi maswavlebeli 

qmnis da ganaTavsebs rubrikas, romliTac Seafasebs moswavlis wvlils aqtivobis Ses-

rulebaSi;

• daskvna _ ajamebs aqtivobas da ubiZgebs moswavles, gaakeTos refleqsia muSaobis 

procesze da mis Sedegze;

• maswavlebels SeuZlia atvirTos zemoT CamoTvlili masalebi Sesabamis sivrceSi (mag., 

blogze), gaugzavnos isini moswavles eleqtronulad, an gadasces nabeWdi saxiT.
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veb-Ziebis saklaso sivrceSi gamoyenebis konkretuli magaliTi:

gv. 97.  6. moiZie informacia saqarTveloSi gavrcelebuli samkurnalo mcenareebis 

Sesaxeb. 

• Sesavali _ saqarTveloSi odiTganve iyenebdnen mcenareebs samkurnalo mizniT (kolxi 

medeas da misi ojaxis magaliTi, gv. 96). samkurnalo mcenareebs iyeneben xalxur me-

dicinasa da farmakologiaSi; farmakologebi samkuranlo mcenareebidan amzadeben 

specialur formasa da SefuTvaSi samkurnalo preparatebs; aseve, xelovnurad qmnian 

samkuranalo mcenaris bunebrivi nivTierebis struqturis msgavss nivTierebas.

• davaleba _ imuSavebT 4-wevrian jgufSi, Tqven gevalebaT moiZioT internetSi infor-

macia samkurnalo mcenareebis Sesaxeb da warmoadginoT slaid-Sous an posterebis 

saxiT. amisaTvis dro gaqvT 10 dRe. 

 SearCieT 4 samkurnalo mcenare Tqveni survilis mixedviT da moamzadeT prezenta-

cia posteris an eleqtronuli saxiT Semdegi gegmiT: 1) TiToeuli mcenaris zogadi aRw-

eriloba; 2) gavrcelebis areali; 3) samkurnalo Tvisebebi. saprezentacio masalaze unda 

iyos warmodgenili Tqvens mier SerCeuli mcenareebis fotoebi.

• procesi _ jgufis wevrebma gainawileT samuSao: 1) TiToeuli mcenaris zogadi aRwe-

riloba; 2) gavrcelebis areali; 3) samkurnalo Tvisebebi; 4) saprezentacio masalis 

momzadeba. anda am saxiT gainawileT funqciebi: jgufis TiToeuli wevri amuSavebs in-

formacias TiTo samkurnalo mcenaris Sesaxeb, xolo yvela amzadebs saprezentacio 

masalas (posteri an eleqtronuli masala). 

• resursi _ konkretuli bmulebis SeTavazeba:

http://herba.ge/medicinal-herbs-tt http://yvavilebismovla.ge/yvavilebi/484-samkurnalo-mcenareebi.html 
http://www.ice.ge/new/samkurnalo/samkurnalo_fs.html

• Sefaseba _ Sefasebis sqema:

Sefasebis kriteriumi
warmodgenilia 

srulyofilad (3) 

warmodgenilia 

arasrulad (2) 
araa warmodgenili (1) 

mcenaris zogadi

aRweriloba

mcenaris aRwerilo-

ba srulyofilia da 

mecnierulad gamar-

Tuli

mcenaris aRwriloba 

arasrulyofilia 

da / an mecnieruli 

uzustobebi SeiniS-

neba

mcenaris aRwriloba 

zerelea an ar aris 

warmodgenili

mcenaris gavrcelebis 

areali

warmodgenilia mce-

naris gavrcelebis 

areali

daSvebulia mcire 

uzustoba
ar aris warmodgenili

mcenaris samkurnalo 

Tvisebebi

srulyofilad aris 

aRwerili mcenaris 

samkurnalo Tvise-

bebi

arasrulyofilad 

aris aRwerili mce-

naris samkurnalo 

Tvisebebi

ar aris samkurnalo 

Tvisebebis aRweriloba

problemaze dafuZnebuli swavleba

problemaze dafuZnebuli swavleba gulisxmobs auTenturi, realuri problemebis gad-

awyvetaze dafuZnebul swavlebas. rodesac maswavlebeli gegmavs problemaze orientire-

bul gakveTils, erT-erTi, rac man unda gaiTvaliswinos, aris Semdegi: problemis gadasaW-

relad moswavles ar unda hqondes nacnobi strategia (is codna da unar-Cvevebi), romelsac 
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is pirdapir gamoiyenebs. mxolod am SemTxvevaSi CaiTvleba dayenebuli sakiTxi an situacia 

problemurad. Tumca, ra Tqma unda, es ar niSnavs, rom problemis Sinaarsi ar unda iTval-

iswinebdes moswavlis mier skolaSi an realur cxovrebaSi miRebul gamocdilebas, an asakiT 

ganpirobebul kognitur SesaZleblobebs. problemaze orientirebuli swavlebis idea unda 

gamomdinareobdes erovnuli saswavlo gegmis sagnobrivi standartidan.

problemur amocanaze muSaobis procesSi moswavle problemis gadaWris Semdeg etapebs 

gaivlis:

1. problemis dasma/gansazRvra _ moswavleebis mier problemis gaazreba da problemis for-

mulireba. moswavleebi ecnobian davalebis Sinaarss da masze dayrdnobiT ganmartaven prob-

lemis arss, akeTeben problemis formulirebas. maT unda SeZlon imis aRwera, Tu ris gad-

awyvetas, raze pasuxis gacemas, ris aRmoCenas Tu micemas iTxovs davaleba. 

2. saWiro informaciis mobilizeba _ problemis Sesaxeb arsebuli informaciisa da re-

sursebis moZieba, organizeba. moswavleebi CamoTvlian an Camoweren, ra aris cnobili maTT-

vis mocemuli problemis garSemo; calke Camoweren im kiTxvebis an sakiTxebis sias, romelze 

pasuxebic maT jer ar ician, magram aucileblad sWirdebaT problemis gadasWrelad, anu 

kidev `risi codnaa saWiro?~. 

3. alternatiuli gzebis Zieba _ problemis gadaWris sxvadasxva gzebis Sesaxeb msjeloba. 

moswavleebi Tvisuflad, yovelgvari kritikis gareSe gamoTqvamen ideebs, maT Soris, moce-

mul problemasTan dakavSirebul originalur, moulodnel da arastereotipul ideebsac.

4. gadaWris optimaluri gzis SerCeva _ problemis gadaWris ganxiluli gzebidan erT-erTis 

SerCeva gamosacdelad. moswavleebi gansazRvraven problemis gadaWris TiToeul strategi-

asTan dakavSirebul riskebs, SearCeven ufro realur da misaReb strategias/gzas, asabuTe-

ben TavianT arCevans. problemis gadaWris demonstrireba _ SerCeuli gzis gamoyenebiT 

problemis gadaWris Cveneba an problemis gadaWris Sesaxeb gamotanili daskvnis warmodgena. 

moswavleebi gamocdian problemis gadaWris SerCeul strategias/gzas (saWiroebis SemTx-

vevaSi daubrundebian Sesabamis etaps da iqidan xelaxla iwyeben problemis gadaWris ciklis 

gavlas), moamzadeben angariSs da moaxdenen problemis gadaWris demonstrirebas, an war-

moadgenen daskvnas problemis gadaWris Sesaxeb.

ratom unda davnergoT problemaze orientirebuli swavleba? problemaze dafuZnebuli 

swavlebis tipis gakveTilebis Catarebas didi mniSvneloba aqvs, radgan aseTi midgoma:

• gansakuTrebiT zrdis moswavlis motivacias. moswavle CarTulia aqtiur swavlaSi, 

muSaobs realuri, xSirad cxovrebiseuli problemebis gadaWraze, ris Sedegadac 

swavla misTvis xdeba ufro saintereso da saxaliso; zrdis mis pasuxismgeblobas 

swavlisadmi. 

• moswavleebSi aviTarebs kritikul azrovnebas. problemis gadaWraze fiqris dros 

moswavle kritikulad afasebs, Tu ra icis, ra unar-Cvevebi aqvs da ra sWirdeba prob-

lemis gadasaWrelad, amyarebs mimarTebas ramdenime cnebas Soris, gamoaqvs daskvnebi 

da a.S. 

• aviTarebs SemoqmedebiT azrovnebas. problemis gadaWraze muSaobis dros moswavles 

SeiZleba mouxdes problemis gadaWris sxvadasxva SesaZleblobis (gzis) mofiqreba, 

problemis gadaWris ramdenime pasuxis povna, an axali (originaluri) gzis Zieba da 

a.S. 

• problemaze dafuZnebuli swavleba ganapirobebs Sesaswavli sakiTxis ukeT gage-

bas, radgan igi orientirebulia moswavleebSi pirobiseuli, anu funqciuri codnis 

SeZenaze.
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gTavazobT problemaze orientirebuli swavlebis saklaso sivrceSi gamoyenebis kon-

kretul magaliTebs Cveni moswavlis wignidan. am mizniT wignSi, ZiriTadad, problema war-

modgenilia situaciuri amocanebis saxiT (gv. 41. ?9, 52. ?5, 54 _ davalebebi kritikuli 

azrovnebisTvis, gv. 102. davaleba 3 kritikuli azrovnebisTvis da a. S.) 

gv. 41. me-9 davalebaSi mocemuli situaciuri amocana problemaze orientirebul 

swavlebazea gaTvlili: aiRes erTi jiSis lobios Teslis garkveuli raodenoba da daTeses 

gverdigverd mdebare miwis or nakveTze. lobios Teslebis naxevari winaswar daamuSaves 

SxamqimikatebiT (rom Teslis gaRivebisaTvis xeli ar SeeSala zogierT mikroorganizms) da 

daTeses pirvel nakveTze, xolo Teslebis meore naxevari daTeses winaswar SxamqimikatebiT 

damuSavebul meore nakveTze. rogor fiqrob, romel nakveTze miiRebdnen ufro did mo-

savals _ pirvelze Tu meoreze? axseni Seni pasuxi.

1. pirvel rigSi unda ganisazRvros am situaciur amocanaSi warmodgenili problema: mos-

wavlem unda upasuxos kiTxvas: romel nakveTze miiRebdnen ufro did mosavals _ pirvelze 

Tu meoreze?

2. amisTvis unda gaaqtiuron is codna, rac dakavSirebulia parkosan mcenareebTan da 

mikroorganizmebTan. Tu amas ver axerxebs, maswavlebeli exmareba Sesabamisi kiTxvebis das-

miT: parkosani mcenareebis fesvebze romeli baqteriebi saxldeba da ra mniSvneloba aqvT 

maT mcenarisTvis? Sxam-qimikatebi rogor imoqmedebs mikroorganizmebze? sad gaanadgurebs 

Sxam-qimikati mikroorganizmebs _ uSualod daTesvamde Teslebis damuSavebisas? Tu miwis 

nakveTs daamuSaveben Sxam-qimikatebiT?

3. amis Semdeg moswavleebma unda gamoTqvan varaudi, romel nakveTze miiReben did mo-

savals da daasabuTon.

4. pasuxi da savaraudo msjeloba: ufro did mosavals miiReben pirvel nakveTze, radgan 

Sxam-qimikati Teslze anadgurebs mxolod masze arsebul mikroorganizmebs, xolo meore 

nakveTi Sxam-qimikatebiT winaswar damuSavebis gamo, miwaSi ganadgurdeba sasargeblo baqte-

riebic, maTSoris, koJris baqteriebic, romelic lobios fesvebze saxldeba da mcenares 

damatebiT awvdis azotovan marilebs.

proeqtze dafuZnebuli swavleba

proeqtze dafuZnebuli swavleba dRes gansakuTrebiT aqtualuria. termini `saswavlo 

proeqti~ xSirad gvxvdeba erovnul saswavlo gegmasa da pedagogiur literaturaSi. sas-

wavlo proeqtis Tema da mizani aucileblad unda iyos kavSirSi da xels uwyobdes saganSi/

sagnebSi erovnuli saswavlo gegmis sagnobrivi standartiT gansazRvruli saswavlo Sede-

gebis miRwevas.

proeqtze dafuZnebuli swavleba interaqtiuli swavlebis erT-erTi Zalze efeqturi 

da mravalfunqciuri meTodia, romelic moswavleTa aqtiur CarTulobas, sxvadasxva tipis 

aqtivobebis ganxorcilebasa da efeqtur TanamSromlobas gulisxmobs. proeqtis meTodiT 

swavla SeiZleba ganvmartoT, rogorc garkveuli mizniT ganxorcielebuli saklaso an gun-

dur aqtivobaTa erToblioba _ konkretuli problemis gadaWris an iniciativis ganxor-

cielebisken mimarTuli mravalmxrivi samuSao, romelic uzrunvelyofs moswavleTa kvlevi-

Ti, SemoqmedebiTi, codnis transferis, TanamSromlobisa da komunikaciuri unar-Cvevebis 

ganviTarebas.
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proeqtze muSaoba moicavs Semdeg etapebs: 

1. proeqtis amosavali sakiTxis/problemis identificireba da analizi; 

2. saWiro informaciis Segroveba da analizi;

3. proeqtis dagegmva da Sesabamis formatSi gawera. proeqtis Sefasebis sqemis Seqmna;

4. proeqtis aqtivobebis ganxorcieleba;

5. proeqtis saboloo produqtis wardgena;

6. proeqtis Sefaseba.

proeqti SeiZleba iyos socialuri, Tu Temis arCeva ganisazRvreba aRmzrdelobiTi 

mizniT. igi mimarTulia socialuri garemos gaumjobesebis, konkretul sociumSi realuri 

socialuri sWiroebebis Seswavlisa da socialuri situaciis gaumjobesebisaken, arsebul 

problemaTa prevenciisaken, risi saboloo mizanic samoqalaqo sazogadoebis ganviTarebaa. 

Tumca isicaa SesaZlebeli, rom proeqti ukavSirdebodes erovnuli saswavlo gegmis sagno-

briv standarts da amave dros mimarTuli iyos socialuri situaciis gaumjobesebisaken, 

arsebul problemaTa prevenciisaken. aseT SemTxvevaSi proeqti mainc saswavlo proeqtad 

CaiTvleba. swored aseTi tipis proeqtis magaliTs SemogTavazebT _ gv. 52. davaleba: jgu-

fis wevrebTan erTad SearCie infeqciuri daavadeba, romelic bolo wlebSi problemuri iyo 

Cveni qveynisTvis, dawere da ganaxorciele proeqti: `infeqciuri daavadebis gavrcelebis 

gzebi da prevenciuli RonisZiebebi~.

kavSiri sagnobriv standartTan: virusuli da baqteriuli daavadebebis erTmaneTisagan 

gansxvaveba; daavadebebis prevenciis (higiena, vaqcinacia) Sesaxeb msjeloba (biol. sab. st.8, 

11, 12); mikroorganizmebze miRebuli codnis dakavSireba sxvadasxva profesiasTan/saqmiano-

bis sferosTan (janmrTelobis dacva) (biol. sab. st.11, 12,13).

proeqtis saswavlo mizani: moswavle ikvlevs infeqciuri daavadebebis gavrcelebis gzebs, 

msjelobs daavadebebis prevenciis (higiena, vaqcinacia) Sesaxeb da mikroorganizmebze miRe-

bul codnas akavSirebs janmrTelobis dacvasTan.

proeqtis etapebi 

proeqtis saxelwodeba
... infeqciuri daavadebis gavrcelebis gzebi da prevenciuli 

RonisZiebebi

problemis analizi/ratom 

gadawyvite am sakiTxze proeq-

tis ganxorcieleba? 

bolo wlebSi es daavadeba (SerCeuli infeqciouri daavadebis 

dasaxeleba) farTod gavrcelda Cvens qveyanaSi da zogjer 

mZime Sedegebic moyva. erT-erTi mizezi SeiZleba iyos is, 

rom adamianebma ar ician am infeqciis gavrcelebis gzebi da 

preven ciuli RonisZiebebi

proeqtis mizani

• ... daavadebis gamomwvevi mizezebi, gavrcelebisa da pre-

venciis gzebis Sesaxeb Teoriuli masalis Seswavla 

• sazogadoebis informireba am daavadebis gavrcelebis 

gzebisa da prevenciuli RonisZiebebis Sesaxeb

samizne jgufi (ganxor-

cielebuli proeqtiT vin 

miiRebs sargeblobas) 

skolisa da mikroraionis sazogadoeba
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proeqtis amocanebi

1. daavadebis gavrcelebisa da prevenciuli RonisZie-

bebis Sesaxeb skolisa da mikroraionis sazogadoebis 

informirebulobis kvleva 

2. am daavadebis gavrcelebisa da prevenciuli RonisZiebebis 

Sesaxeb sainformacio bukletebis momzadeba da sazoga-

doebaSi gavrceleba

aqtivobebi

• kiTxvarebis momzadeba skolis sazogadoebisa da mikro-

raionis mosaxleobis gamokiTxvisTvis (SeniSvna: kiTxvari 

ise unda iqnes Sedgenili, rom SesaZlebeli iyos infor-

maciis mogroveba, Tu ra ician am daavadebis gavrcelebis 

gzebisa da prevenciis Sesaxeb; aseve, aqvT Tu ara Catare-

buli acrebi, saWirod Tvlian Tu ara acrebis gakeTebas 

da ratom?

• respondentebis SerCeva da gamikiTxvis Catareba; mopove-

buli informaciis aRricxva, analizi da daskvnis gamota-

na; 

• internetis saSualebiT (SeniSvna: maswavleblis mi-

TiTebul sando saitze) statistikuri monacemebis mop-

oveba qveyanaSi am daavadebis SemTxvevebis Sesaxeb;

• daavadebis simptomebis, gavrcelebis gzebisa da prevenci-

uli RonisZiebebis Sesaxeb informaciis mopoveba samecnie-

ro literaturidan (SeniSvna: maswavleblis miTiTebuli);

• SerCeuli infeqciuri daavadebis gavrcelebis gzebisa da 

prevenciuli RonisZiebebis Sesaxeb sainformacio buk-

letebis momzadeba;

• proeqtis prezentacia skolisa da Temis sazogadoebis 

winaSe, momzadebuli bukletebis darigeba.

saWiro resursebi

kompiuteri, proeqtori, Tabaxis furclebi, samecniero lit-

eratura, adamianuri resursebi _ respondentebi (gamokiTxva-

Si monawile adamianebi).

samoqmedo gegma
aqtivoba

aqtivobisaTvis

saWiro dro

pasuxismgebeli 

piri

proeqti: abreSumis Wia da meabreSumeoba.

kavSiri sagnobriv standartTan: cxovelebze miRebuli codnis dakavSireba sxvadasxva 

profesiasTan/saqmianobis sferosTan (janmrTelobis dacva, garemos dacva, medicina, sof-

lis meurneoba) (biol. sab. 11, 12, 13). organizmebis sasicocxlo ciklis Sesaxeb miRebuli 

codnis dakavSireba sxvadasxva profesiasTan/saqmianobis sferosTan (janmrTelobis dacva, 

garemos dacva, medicina, soflis meurneoba, fsiqologia) (biol. sab. 11, 12, 13).

proeqtis saswavlo mizani: moswavleebi ikvleven meabreSumeobis istorias, ecnobian abre-

Sumis Wiis movlis wesebs, skolis pirobebSi aSeneben abreSumis Wias, akvirdebian mis sasi-

cocxlo cikls da agroveben monacemebs; abreSumis Wiis sasicocxlo ciklis Taviseburebas 

akavSireben soflis meurneobasa da msubuqi mrewvelobis dargTan _ meabreSumeobasTan.
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saswavlo proeqtis etapebi etapebis aRwera

proeqtis saxelwodeba abreSumis Wia da meabreSumeoba

problemis analizi / iden-

tificireba da/an sakiTxis 

dayeneba

abreSumis qsovili abreSumis Wiis parkisagan keTdeba da 

aseT qsovils saukeTeso Tvisebebi aqvs. bolo wlebSi 

saqarTveloSi Semcirda abreSumis warmoeba, radgan mosax-

leobis sul ufro mcire ricxvi misdevs meabreSumeobas. 

SesaZlebelia SedarebiT axali TaobisTvis sulac ar aris 

cnobili abreSumis Wiis movlis wesebi da misi ekonomikuri 

sargeblianoba.

proeqtis mizani
skolis sazogadoebisa da Temis informireba abreSumis Wiis 

movlis pirobebisa da misi sargeblianobis Sesaxeb

mosalodneli Sedegebi

moswavleebi uSualo dakvirvebiT ukeTesad Seiswavlian 

sruli metamorfozis mweris sasicocxlo cikls;

gauweven meabreSumeobis dargs popularizacias.

samizne jgufi skolis sazogadoeba da Temi

proeqtis amocanebi

1. meabreSumeobis ganviTarebis istoriis Seswavla;

2. abreSumis Wiis moSenebis pirobebisa da misi mniSvnelobis 

Sesaxeb Teoriuli masalis moZieba; 

3. abreSumis Wiis praqtikuli moSeneba; 

4. saqmianobis Sedegebis bukletebSi asaxva da misi 

gavrceleba sazogadoebaSi.

aqtivobebi/RonisZiebebi

1. meabreSumeobis dargis ganviTarebis istoriis Seswavala;

2. samecniero Teoriuli masalis gacnoba abreSumis Wiis 

movlis Sesaxeb;

3. viziti abreSumis muzeumSi;

4. dargis specialistsa da gamocdil meabreSumesTan daka-

vSireba;

5. abreSumiis Wiis kvercxebis/grenis SeZena;

6. abreSumis WiisaTvis TaroebiT specialuri oTaxis mowyo-

ba; abreSumis Wiis gamosakvebad TuTis foTlebis moZieba;

7. morigeobis ganrigis Seqmna;

8. monacemebis aRricxva: ramdeni foToli sWirdeba sakve-

bad erT Wias, ramden xanSi iwyebs daWuprebas, ramdeni 

parki miiReba erTi peplis Taobisagan;

9. suraTebisa da videos gadaeReba, romelic asaxavs abre-

Sumis Wiis ganviTarebis etapebs da moswavleebis saqmia-

nobas;

10. bukletebis damzadeba, romelSic asaxuli iqneba abre-

Sumis Wiis sasicocxlo ciklze dakvirvebis Sedegebi da 

moswavleebis muSaoba;

11. ganxorcielebuli proeqtis prezentacia da mowveul 

stumrebs Soris bukletebis gavrceleba.

proeqtis produqt(eb) i

1. miRebuli abreSumiis Wiis parki. 

2. foto da video-masalebi. 

3. bukletebi
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saWiro resursebi
Taroebis masala, greni, Tabaxis furclebi, videoaparatura, 

kompiuteri

biujeti

#
xarjis 

dasaxeleba

erTeulis 

fasi
raodenoba

saWiro 

Tanxa

1 Taroebis masala 2 firfita

2 greni

3 beWdvis xarjebi

4
Tabaxis

furclebi
1 Sekvra

5
muzeumSi 

vizitis xarjebi
2 gza

sul

samoqmedo gegma

TiToeuli aqtivobis ganxorcielebisaTvis saWiro vadisa da 

aqtivobebis Tanmimdevrobis gansazRvra, rom dasaxuli miza-

ni maqsimalurad xarisxianad da mcire droSi iyos miRweuli. 

TiToeul aqtivobaze pasuxismgebeli piris arCeva.

# aqtivobebi
Teberva-

li
marti aprili pasuxi

1

saWiro infor-

maciis moZieba da 

damuSaveba

2 muzeumSi viziti

3

dargis speci-

alistebTan kon-

sultacia

4 oTaxis mowyoba

5
kvlevis ganxor-

cieleba

6

monacemTa 

damuSaveba buk-

letisTvis

7
mzadeba angari-

SisTvis

8

sainformacio 

bukletebis 

damzadeba

9

sainformacio 

bukletebis 

darigeba skolasa 

da TemSi

10

angariSis wardge-

na da stumrebis 

mowveva
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virtualuri laboratoriebi

virtualuri laboratoriebi kompiuteris ekranze mimdinare procesebia, romlebic 

asaxaven realur eqsperimentebs; warmoadgens samecniero laboratoriis analogias virtua-

lur sivrceSi. virtualuri laboratoria srulad iZleva eqsperimentis Catarebis saSuale-

bas, Tumca _ virtualur sivrceSi. aq, iseve, rogorc realobaSi, saWiroa sakvlevi kiTxvisa 

da hipoTezis formulireba, cvladebis gansazRvra, monacemebis aRricxva da analizi. am 

tipis virtualuri laboratoriebi kargi gzaa realuri eqsperimentebis Casanacvleblad, 

romlebic ufro rTuli dasaorganizebelia saklaso situaciaSi, ufro Zviria da bevr re-

surssa da dros saWiroebs. 

virtualuri laboratoriebis gamoyeneba saswavlo procesSi xels uwyobs moswavlis mier 

axali codnis agebas saintereso da saxaliso garemoSi, zrdis moswavleTa motivacias da 

sworad gamoyenebis SemTxvevaSi _ miRweul Sedegebsac, moswavles aZlevs erTi da igive 

nabijis ramdenimejer gameorebisa da ukeTesi Sedegis miRwevis saSualebas. virtualuri 

laboratoriebis saSualebiT SesaZlebelia distanciuri swavlebac.

moswavlis davalebis nimuSi virtualur laboratoriaSi

maswavleblis wigns axlavs Cven mier momzadebuli eleqtronuli resursebi, maT Soris 

virtualuri laboratoria `pristlis cda~, romelsac Cvens blogze ixilavT: https://biologi-
iswigni.blogspot.com/

sakvlevi kiTxva: ra kavSiria wvasa da fotosinTezs Soris? ra kavSiria sunTqvasa da fo-

tosinTezs Soris? 

saswavlo miznebi: moswavle _ 

•aRwers eqsperimentis Sedegebs da afiqsirebs; 

• adgens kavSirs wvasa da fotosinTezs Soris; 

• adgens kavSirs sunTqvasa da fotosinTezs Soris. 

moswavleebi virtualur laboratoriaSi muSaoben instruqciis mixedviT da avseben 

samuSao furcels.

samuSao furceli

eqsperimentis pirobebi

(minis zarxufis qveS moqceuli) 
eqsperimentis Sedegi

eqsperimentis Sedegebis 

mizezebis axsna

anTebuli sanTeli

anTebuli sanTeli + mcenare

cxoveli + sanTeli

cxoveli + sanTeli + mcenare

esperimentis Sedegebidan gamomdinare, upasuxe SekiTxvebs: 

1. ra rols asruleben mcenareebi bunebaSi?

2. ra rols asruleben mcenareebi adamianis janmrTelobis SenarCunebaSi?
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grafikuli organizatori

ganaTlebis ZiriTad mizans warmoadgens moswavleebma garkveuli Tema/sagani aRiqvan, ro-

gorc erTi mTlianoba mis Semadgenel komponentebs Soris logikuri kavSirebis, maT Soris 

msgavseba _ gansxvavebis dadgenis/aRmoCenis Sedegad. klasSi muSaobisas, rogorc wesi, ga-

moiyeneba sxvadasxva tipis vizualuri instrumenti (naxati, foto, video-masala, sivrculi 

modelebi da sxv.) an grafikuli organizatori. grafikuli organizatori niSnavs, rom in-

formaciis, cnebebis, monacemebis organizeba xdeba sxvadasxva tipis sqemebSi. saklaso meca-

dineobisas grafikuli organizatoris gamoyenebas SesaZloa sxvadasxva funqciuri datvirTva 

qondes: arsebuli, winare codnis gamovlena/gaaqtiureba, wakiTxulis swori mimarTulebiT 

gaazreba, axali informaciis Semowmeba/Sejameba, Sefaseba.

grafikuli organizatoris erT-erT saxeobas warmoadgens konceptualuri/cnebebis 

ruka. konceptualuri ruka aris diagrama, romelic aCvenebs kavSirs sxvadasxva koncefcias, 

termins, processa da a.S. Soris. is aris codnis organizebisa da warmodgenis grafikuli sa-

Sualeba. amgvari instrumentebis gamoyeneba exmareba moswavleebs, raTa maT SeZlon infor-

maciis ZiriTadi ideebis/cnebebis dakavSireba adre SeZenil codnasTan, axal cnebebs Soris 

urTierTkavSirebis dadgena da aseve, sxvadasxva TemaSi gamoyenebuli cnebebis erTmaneTTan 

dakavSireba. konceptualuri rukebis meTodi sakmaod moqnili instrumentia, romlis gamoy-

eneba da adaptireba SesaZlebelia moswavleTa TiTqmis yvela tipis jgufSi. 

tradiciuli konceptualuri/cnebis rukis formatis amsaxveli magaliTi mocemulia su-

raT 1-ze. aRniSnul magaliTSi koncefciebi/cnebebi Cawerilia teqstis CarCoebSi (text boxes) 
da erTmaneTTan dakavSirebulia isrebiT. yvelaze ufro farTo/zogadi cnebebi moTavse-

bulia rukis TavSi, xolo maTdami daqvemdebarebuli cnebebi ki ganlagebulia rukis qveda 

nawilis mimarTulebiT. sadac ki SesaZlebelia, cnebebTan miwerilia konkretuli magaliTe-

bi. SesaZloa TiToeul cneba/koncefcia rukaze isrebiT dakavSirebuli iyos sxva cnebebis 

nebismier raodenobasTan. qvemoT mocemuli cnebis ruka Sedgenilia imgvarad, rom naTlad 

Cans aq aRwerili cnebebisa da ideebis ierarqiuli buneba.

xerxemlianebi

cxovelebi

uxerxemloebi

fexsaxsrianebi

xmeleTis ZuZumwovrebiwylis frinvelebi

civsisxlianebi Tbilsisxlianebi

arian SesaZloa iyvnen

obobisnairebi

cxenebi, 

katebi
kibosnairebi beRurebi 

pingvinebi
mwerebi

SesaZloa iyvnen balniT _ Semosilebi _ bumbuliT

u
f

r
o

 s
p

e
c

i
f

i
u

r
i

u
f

r
o

 s
p

e
c

i
f

i
u

r
i
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`ra raodenobis cnebis (teqstis) CarCo SegviZlia gamoviyenoT?~ ar arsebobs konkretuli 

swori pasuxi am kiTxvaze, Tumca rukis Semdgenelma ar unda gamoiyenos iseTi raodenobis 

teqsturi CarCoebi, rom rukis aRqma Zneli gaxdes. Tu cnebis ruka 20-ze met ̀ cnebis~ CarCos 

moicavs, am SemTxvevaSi albaT ukeTesia, rom misgan ori calkeuli cnebis ruka momzaddes. 

moswavlis wignSi mocemulia naxevrad Sevsebuli cnebis rukebi da moswavleebs evaleba 

maTi dasruleba. aseTi sqemebis gamoyeneba SeiZleba moswavleTa Sefasebis mizniT Temis das-

rulebis Semdeg. qvemoT mocemulia am sqemebis magaliTebi:

gv. 105-106

3. daasrule sqema _ mcenareTa klasifikacia:

WurWlovani

mcenareebi

Teslovani

erTlebniani

3. Seavse sqema:

warmoqmnis

mcenare fotosinTezis procesSi

garemodan STanTqavs

....atmosferodan

....

atmosferodan

....

....niadagidan

....

atmosferoSi 

gamoiyofa

STainTqmeba

foTlidan 

mcenaris sxva 

organoebisken 

gadaadgildeba

foTlebSi

xvdeba

... iT

... iT
... iT

... iT

... iT

foTlebisken 

gadaadgildeba
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grafikul organizators SeiZleba hqondes cxrilis saxe. biologiaSi aseTi sqemebis ga-

moyeneba kargia cocxali sistemis Semadgeneli struqturebis daxasiaTebisTvis, maTTvis 

damaxasiaTebeli niSnebis identificirebisTvis; aseve, sxvadasxva cocxali sistemis Sedare-

bisTvis, maT Soris kavSiris dadgenisTvis. 

gTavazobT Cveni moswavlis wignidan ramdenime magaliTs: 

gv. 105. Temis SejamebisTvis:

1. Seavse qvemoT mocemuli sqema, cxrilSi moniSvnebi gaakeTe `ki~ da `ara~-s gamoyenebiT:

mcenareTa jgufi

agebuleba saarsebo garemo wylis monaw-

ileoba gan-

ayofierebaSi
Rero foToli fesvi wyali teniani 

garemo

xmeleTi

xavsebi

gvimrebi

SiSvelTeslovnebi

farulTeslovnebi

gv. 108. gakveTilis ZiriTad nawilSi moswavleTa aqtiuri CarTvisTvis: moswavleebs eva-

leba sokoebis msgavsebis dadgena mcenareebTan da cxovelebTan suraT 4.1.1-ze da paragraf 

4.1-s teqstSi mocemuli informaciis analizis safuZvelze.

sokoebis msgavseba

mcenareebTan cxovelebTan

imisaTvis, rom grafikuli organizatoris gamoyenebam maqsimaluri sargebeli moutanos 

moswavles, albaT gonivruli iqneba, rom es aqtivoba kargad iyos integrirebuli sxva tipis 

saklaso aqtivobebTan.
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 ganmaviTarebeli Sefaseba da misi instrumentebi

ganmaviTarebeli Sefaseba gamoiyeneba konkretuli Temis/sakiTxis Seswavlisas. misi miza-

nia daadginos, Tu ramdenad kargad gaigo/gaiazra moswavlem esa Tu is sakiTxi. es maswav-

lebels exmareba sworad dagegmos swavleba da miaRwios saswavlo miznebs. ganmaviTarebeli 

Sefaseba xels uwyobs moswavlis swavlis xarisxis gaumjobesebas, winsvlasa da ganviTarebas. 

moswavleTa mier konkretuli sakiTxis gageba / gaazrebis Sesaxeb informaciis Segroveba 

xdeba sxvadasxva instrumentebis gamoyenebiT. 

Sefasebis ganxorcielebamde maswavlebelma zustad unda gansazRvros:

1. ra unda Sefasdes? amisTvis maswavlebels kargad unda hqondes Camoyalibebuli saswav-

lo mizani sagnis standartidan gamomdinare rac, maswavlebels saSualebas aZlevs, Seafasos 

zustad is, ris swavlebasac gegmavs. 

2. ra CaiTvleba miznis miRwevis maCveneblad? maswavlebelma, saswavlo miznidan gamomdin-

are, unda gansazRvros kriteriumebi, romelTa mixedviTac Seafasebs moswavleebs da daad-

gens, Tu ra doneze miaRwia mizans TiToeulma maTganma. 

3. rogor moxdeba Sefaseba? moswavleTa Sesafaseblad SeiZleba sxvadasxva ganmaviTarebe-

li instrumentis gamoyeneba, rasac qvemoT ganvixilavT. 

4. rogor moxdeba Sefasebis Sedegebis gamoyeneba? ganmaviTarebeli Sefasebis sxvadasxva in-

strumentis gamoyenebiT miRebul informacias maswavlebeli aanalizebs, Tu ramdenad kar-

gad gaiges moswavleebma Sesaswavli masala, ra sirTuleebs awydebian isini swavlis proces-

Si, ra gamosdiT kargad, ra aris maTi interesebis sfero da, zogadad, ramdenad efeqtiania 

saswavlo procesi. yovelive es maswavlebels swavlebis sworad dagegmvaSi exmareba.

ganmaviTarebeli Sefasebis instrumentebi

dakvirveba. swavlebis dros moswavleebze dakvirveba mudmivad unda mimdinareobdes, 

radgan es moswavleebis kargad gacnobis Zalian efeqturi saSualebaa. damoukidebeli an 

jgufuri muSaobisas maswavlebeli mudmivad unda moZraobdes saklaso oTaxSi, akvirde-

bodes moswavleebs da akeTebdes aucilebel mokle Canawerebs. dakvirvebis erT-erTi praq-

tikuli saSualebaa patara dafaze an furcelze moswavleTa siis Camowera da ganmaviTrebe-

li Sefasebis mizniT maTi gvarebis gaswvriv Sesabamisi komentarebis gakeTeba. komentarebi 

SeiZleba asaxavdes, Tu romeli moswavlea ufro metad an naklebad CarTuli muSaobaSi, vin 

pasuxobs kiTxvebs, vis uWirs pasuxis moZebna, vin amJRavnebs lideris unarebs, vin pasiurobs 

da sxv.

ukukavSiri. zepiri da werilobiTi saxiT warmodgenili ukukavSiri ganmaviTarebeli Se-

fasebis mniSvnelovani instrumentia. Cveulebriv, moswavles ukukavSirs maswavlebeli aw-

vdis, Tumca, misi miReba Tanaklaselebisganac SesaZlebelia. ukukavSiri efeqturia, Tu is: 

1) aRwers, ra gamosdis moswavles kargad da amiT axdens moswavlis miRwevebis pozitiur 

ganmtkicebas; 2) konstruqciulad miuTiTebs, risi gaumjobeseba sWirdeba moswavles da 

amiT waaxalisebs mas, aiRos pasuxismgebloba sakuTar swavlaze; 3) ganumartavs, rogor unda 

gaaumjobesos moswavlem is, rac amas saWiroebs da amiT uadvilebs saswavlo miznebis miR-

wevas.

Sesasvleli da gasasvleli bileTebi. Sesasvlel da gasasvlel bileTebSi mocemulia mas-

wavleblis mier saswavlo masalasTan dakavSirebiT momzadebuli erTi an ramdenime mokle 

kiTxva an davaleba, romelTa Sesrulebac 5-10 wuTs moiTxovs. 

Sesasvleli bileTebis mizania, gakveTilis dasawyisSi:
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1. informaciis mopoveba moswavleTa: winare codnis; interesebis; manamde arsebuli 

damokidebulebebis Sesaxeb.

2. miRebuli informaciis gamoyeneba gakveTilSi cvlilebebis Sesatanad.

gasasvleli bileTebis gamoyenebiT maswavlebels eZleva SesaZlebloba, gakveTilis bo-

los: 1) miiRos Semdegi informacia: moswavleTa mier sakiTxis gageba-gaazrebis Sesaxeb; mos-

wavleTa interesebis, Rirebulebebis, damokidebulebebis Sesaxeb; swavla-swavlebis proces-

Tan dakavSirebiT moswavleTa mosazrebebisa da Sexedulebebis Sesaxeb.

2) miRebuli informacia gamoiyenos momdevno gakveTilis dasagegmad moswavleTa saWiroe-

bebisa Tu interesebis gaTvaliswinebiT. Sesasvleli da gasasvleli bileTebis saSualebiT 

maswavlebeli Zalian mokle droSi mniSvnelovan informacias iRebs moswavleebisgan. garda 

amisa, am instrumentis xSiri gamoyeneba erTgvar rutinas udebs safuZvels _ moswavleeb-

ma ician, rogor SeiZleba daiwyos da dasruldes gakveTili. Sesasvleli bileTi exmareba 

maswavlebels, gakveTilis dawyebis pirvelive wuTebidan mimarTos moswavleTa yuradReba 

Sesaswavl sakiTxze da Seqmnas efeqturi saswavlo garemo. xolo gasasvleli bileTebis 

Sevsebis molodini xels uwyobs moswavleTa yuradRebis SenarCunebas gakveTilis bolomde. 

saklaso rutinis arseboba klasisa da drois marTvis mniSvnelo

swrafi weriTi samuSao. magaliTad, swrafi Canaweri ZiriTadi ideis gadmocemis, mTavari 

terminebis CamonaTvalis Seqmnis, naswavlis praqtikasTan dakavSirebis da sxva mizniT. mag-

aliTad, maswavleblis davaleba: SeqmeniT terminebis CamonaTvali infeqciuri daavadebebis 

dasaxasiaTeblad da mokled ganmarteT es terminebi. erTwinadadebiani Sejameba, magaliTad, 

gamokveTeT prokariotisa da eukariotis ujredebis gansxvaveba. dausrulebeli winadede-

bebi, magaliTad, yvela cocxali organizmis struqturuli erTeulia...; ujredSi mimdinare 

procesebs akontrolebs... prokaroitis ujreds eukariotisgan gansxvavebiT ar gaaCnia...

gamokiTxva _ kiTxvebis dasma. maswavleblebi xSirad svamen kiTxvebs gakveTilze imisaTvis, 

rom Seafason moswavleebis mier sakiTxis aTvisebisa da gageba-gaazrebis done. kiTxvebis 

dasma ganmaviTarebeli Sefasebis erT-erTi mTavari instrumentia da misi sworad gamoyeneba 

swavla-swavlebis procesis efeqtianobas mniSvnelovnad uwyobs xels. rac ufro maRali 

saazrovno unarebis CarTvas moiTxovs dasmul kiTxvaze pasuxis gacema, miT ufro efeqti-

ania swavleba. maRali saazrovno donis kiTxvebis CamoyalibebaSi ki maswavlebels yvelas-

Tvis kargad cnobili blumis taqsonomia daexmareba. rodis gamoviyenoT? kiTxvebis dasma 

SesaZlebelia: sakiTxis Seswavlamde, winare codnis Sefasebis mizniT; sakiTxis Seswavlis 

procesSi, rodesac maswavlebels surs Seafasos, ramdenad sworad iazreben Sesaswavl ma-

salas moswavleebi; sakiTxis Seswavlis dasrulebis Semdegac, rodesac maswavlebels surs 

darwmundes moswavleTa mier gamotanili daskvnebis relevanturobaSi. rogor gamoviyenoT? 

TavisTavad cxadia, rom kiTxvebze gacemuli pasuxebis mixedviT maswavlebeli adgens mos-

wavleTa saWiroebebs, ris Semdegac man Sesabamisad unda dagegmos swavleba. kiTxvebi ga-

kveTilze xSirad yovelgvari winaswar dagegmvis gareSe ismeba, Tumca, zogjer gakveTilis 

miznis misaRwevad aucilebelia, rom maswavlebelma winaswar SeimuSaos sxvadasxva saazrovno 

doneze gaTvlili kiTxvebi da dagegmos am kiTxvebis dasmis Tanamimdevrobac. magaliTad, ra 

aris fotosinTezi? (codna). axseni, ratom mimdinareobs fotosinTezi mxolod sinaTleze? 

(gageba). ra praqtikuli mniSvneloba aqvs fotosinTezs sxva organizmebisTvis? (gamoyeneba). 

ra gansxvavebaa fotosinTezsa da sunTqvas Soris? (analizi). dagegme eqsperimenti, Caatare 

da daadgine, ra mniSvneloba aqvs fotosinTezis mimdinareobisTvis ganaTebas (sinTezi). ra 

moxdeba, Tu dedamiwaze Sewyveten arsebobas mcenareebi? Seni mosazrebis dasasabuTeblad 

moiyvane argumentebi (Sefaseba).

gamosaZaxebeli Cxirebi. xSirad ise xdeba, rom maswavleblis mier dasmul kiTxvebs mud-

mivad erTi da igive moswavleebi pasuxoben, sxvebi ki pasiuroben. moswavleTa SemTxveviTi 
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SerCevisa da maTi gakveTilSi CarTvis mizniT, maswavlebelma SeiZleba mimarTos „gamosaZa-

xebeli Cxirebis“ teqnikas. maswavlebeli winaswar wers moswavleTa saxelebsa da gvarebs 

specialur Cxirebze, moaTavsebs maT mcire zomis yuTSi an WiqaSi, Semdeg ki iRebs erT-erTs. 

kiTxvaze pasuxis gacema uwevs im moswavles, romlis saxelic weria Cxirze. aucilebelia, 

rom maswavlebelma erTxel SerCeuli Cxiri kvlav daabrunos SekvraSi, riTac moswavles 

agebinebs, rom mas kidev SeiZleba dausvan kiTxva. gamosaZaxebeli Cxirebis gamoyenebiT mas-

wavlebeli inarCunebs moswavleTa yuradRebas, xolo moswavleebi aqtiurad erTvebian saga-

kveTilo procesSi (gamoyenebis magaliTi ix. maswavleblis wignSi warmodgenil gakveTilis 

gegmebSi).

Tu maswavlebels surs, rom swavla-swavlebis procesis mimdinareobisas Seafasos, ram-

denad kargad gaiges da gaiazres moswavleebma saswavlo sakiTxi an dasmuli kiTxva, mas Seu-

Zlia gamoiyenos swrafi Sefasebis iseTi instrumentebi, rogorebicaa „cerebi maRla/dabla“ 

an „SuqniSani“. 

 

cerebis maRla aweviT moswavleebs SeuZliaT gaagebinon maswavlebels, rom maTTvis yve-

laferi naTelia, xolo dabla daweviT, piriqiT _ is, rom maTTvis sakiTxi gaugebaria. Tu 

maT kiTxva aqvT maswavlebelTan, an misgan damatebiTi mxardaWera sWirdebaT, maSin maT cera 

TiTebi gverdiT unda gadaxaron.

SuqniSnis baraTebis gamoyeneba _ SesaZlo kiTxvebi: eTanxmebi Tu ara mosazrebas? gasagebia 

Tu ara instruqcia? daasrule Tu ara davaleba? wiTeli baraTi _ `ar veTaxmebi~ an `ver 

gavige~ an `ara, mWirdeba daxmareba~; yviTeli baraTi _ `vyoymanob~ an `mgoni gavige~ an `jer 

ar damisrulebia~; mwvane baraTi _ `veTaxmebi~ an `gavige~ an `mzad var~. (cerebisa da Suqni-

Sanis baraTebis gamoyenebis konkretuli magaliTebi ix. maswavleblis wignSi warmodgenil 

gakveTilis gegmebSi).

„qvizi“. „qvizi“ da testi erTmaneTisgan kiTxvebis raodenobiT gansxvavdeba. „qvizi“ Sei-

Zleba Sedgebodes daaxloebiT 8-10 kiTxvisgan, romlebic ukavSirdeba Sesaswavli masalis 

erT romelime qveTavs an, Tundac, konkretuli gakveTilis Temas. swored aqedan gamomdinare, 

„qvizi“ gvaZlevs saSualebas, swrafad SevafasoT moswavleTa mier sakiTxis gageba-gaazrebis 

done da maT dauyovnebliv mivawodoT ukukavSiri. es ki „qvizs“ ganmaviTarebeli Sefasebis 

karg instrumentad aqcevs. testi Sedgeba SedarebiT didi raodenobis kiTxvebisagan (20-dan 

50-mde kiTxva), romlebic SeiZleba faravdes ramdenime Tavis, mTeli semestris an wlis gan-

mavlobaSi naswavli masalis Sinaarss. amitom, testi, rogorc wesi, emsaxureba ganmsazRvrel 

Sefasebas da masSi miRebuli qula aisaxeba moswavlis saboloo Sefasebaze. „qvizis“ gamoy-

eneba SesaZlebelia rogorc axali Temis Seswavlis dawyebis win, moswavleTa winare codnis 

Sefasebis mizniT, ise Temis Seswavlis procesSi, sakiTxis gageba-gaazrebis xarisxis swra-

fad Sefasebis mizniT. `qvizi~ SeiZleba gamoyenebul iqnas moswvleta TviTSefasibisTvis an 

urTierTSefasebisTvis, Tu maswavlebeli acnobs klass `qvizis~ pasuxebs. TviTSefaseba da 

urTierTSefaseba ki ganmaviTarebeli Sefasebis mniSvnelovani instrumentebia.

vici, minda vicode, viswavle. es moswavlis TviTSefasebis erT-erTi instrumentia. mis 

gamoyenebis instruqcias ar avRwerT, radgan igi maswavleblebisTvis kargad nacnobia.
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grafikuli organizatorebi, rogorc ganmaviTarebeli Sefasebis instrumenti (maswavleb-

lis wigni, gv. X).

Sefasebis rubrika. rubrika aris moswavlis muSaobis Sesafasebeli kriteriumebis er-

Toblioba, romelic moicavs moswavlis mier samuSaos Sesrulebis xarisxis donis aRweras 

TiToeuli kriteriumis mixedviT. Sefasebis rubrikas aqvs cxrilis saxe, romlis verti-

kalur svetebSi iwereba saswavlo miznidan gamomdinare Sefasebis kriteriumebi, xolo 

horizontalur gragebSi miRwevis doneebi da TiToeuli miRwevis donis aRweriloba. re-

komendacia: aRwerilobis dawyeba jobia miRwevis maRali donidan, romelic unda Seesa-

bamebodes moswavlis namuSevaris, pasuxis sasurvel Sedegs. Sefasebis rubrikis sxvadasxva 

forma arsebobs (analitikuri, holisturi, zogadi, konkretuli). ganmaviTarebeli Sefase-

bis mniSvnelovan inst ruments warmoadgens Sefasebis analitikuri rubrika, radgan igi 

maswavlebels exmareba miiRos zusti informacia moswavlis namuSevris Sesaxeb da misces mas 

aseve zusti da detaluri ukukavSiri. moswavlisTvis analitikuri rubrika aris detaluri 

gzamkvlevi imisaTvis, Tu ra molodinebi aqvs maswavlebels Sesasrulebel samuSaosTan da-

kavSirebiT. amitom aris aucilebeli rubrikis gacnoba/SeTanxmeba moswavleebTan. 

Sefasebis analitikuri rubrikis magaliTi:

Sefasebis

kriteriumi

miRwevis doneebi

4 3 2 1

mza mikro-

preparatebze 

mikroor-

ganizmebis 

amocnobis 

unari

yovelTvis 

sworad amoic-

nobs mza mikro-

preparatebze 

mikroorganizms, 

sworad asaxelebs 

mikroorganizmis 

struqturas, ro-

melic daexmara 

mis amocnobaSi

ZiriTadad sworad 

amoicnobs mza 

mikropreparatebze 

mikroorganizms, 

uSvebs umniS-

vnelo xarvezs 

mikroorganizmis 

struqturis 

dasaxelebaSi, ro-

melic daexmara mis 

amocnobaSi

mza mikroprepa-

ratebze amoicnobs 

zogierT mikro-

organizms, uWirs 

mikroorganizmis 

struqturis 

dasaxeleba, rome-

lic daexmara mis 

amocnobaSi

umetesad ver 

amoicnobs 

mza mikro-

preparatebze 

mikroorga-

nizms, da /an 

ver asaxelebs 

mikroor-

ganizmis 

struqturas, 

romelic daex-

mara mis amoc-

nobaSi

mikroskop-

iT danaxuli 

mikroorga-

nizmis daxat-

vis unari

qmnis mikroorga-

nizmis adeqvatur 

naxats

qmnis mikroor-

ganizmis naxats 

mcire uzustobiT 

naxati nakle ebad 

Seesabmeba realurs 

naxati ar 

Seesabameba 

mikroskopiT 

danaxuls

rogor gamoviyenoT igive rubrika ganmsazRvreli Sefasebis mizniT? martivi gza ganmsaz-

Rvrel Sefasebaze gadasayvanad aris gadamyvani cxrilis Seqmna. magaliTad, moce-mul SemTx-

vevaSi saWiroa daSveba imisa, rom maqsimaluri 8 qula Seesabameba ganmsazRvreli Sefasebis 

10 qulas, 7 qula 9 qulas da a.S. 

dagrovebuli qulebi 1 2 3 4 5 6 7 8

ganmsazRvreli Sefaseba 1 3 4 5 6 8 9 10
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Tema 1 _ ujredi

Temebis zogadi mimoxilva

mravalujrediani

cxoveluri

ujredis

erTujrediani

mcenareuli

ujredis

struqtura kvleva qimiuri Semadgenloba

aris struqturuli erTeuli

organizmebis

organuli

nivTierebebi

araorganuli

nivTierebebi

ujredis modelis 

Seqmna da kvleva

mikropreparatis Seqmna da 

mikroskopiT kvlevagamadidebeli

xelsawyoebi

ujredi
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Tematuri erTeulis dagegmva

Tema: ujredi daTmobili saaTebis raodenoba: 5 (+2) 

standartis Sedegebi: biol. sab. 1, 2, 5, 6, 7, 8, 9, 10, 12, 13

saswavlo miznebi/Sedegebi

ZiriTadi cnebebi:

nivTiereba _ ujredis Semad-

geneli organuli (naxSirwya-

li, cila, cximi, saxamebeli, 

glokogeni) da araorganuli 

nivTierebebi (wyali, nax-

SirorJangi, Jangbadi, miner-

aluri marilebi), memkvidreo-

biTi nivTiereba;

struqtura _ ujredis struq-

turebi: plazmuri membrana, 

ujredis kedeli, birTvi, 

citoplazma, mito qondria, 

vakuoli, qloroplasti; 

organizmis organizaciu li 

struqturebi, anu orga nizmis 

organizaciuli doneebi;

cocxali sistema _ ujredi, 

organizmi, rogorc cocxali 

sistema;

sasicocxlo Tviseba _ kveba: 

avtotrofuli da hetero-

trofuli kvebis tipi;

mravalferovneba _ erTuj-

rediani da mravaujrediani 

organizmebi;

Seguebuloba _ ujredebis 

agebulebisa da formis Se-

gueba maT Sesasrulebel fun-

qciebTan dakavSirebiT;

kvlevis meTodi _ ujredis 

mikroskopuli kvlevis me-

Todi;

kvleva _ ujredis mikros-

kopuli kvleva;

aRmoCena _ gamadidebeli 

xelsawyoebis gamogoneba da 

ujredis aRmoCena;

daavadeba _ sxvadasxva daa-

vadebis mikroskopuli kvleva 

ujredul doneze.

sakvanZo SekiTxvebi:

ratom iTvleba 

ujredi cocx-

ali organizmis 

struqturul-fun-

qciur erTeulad?

rogor ukavSirde-

ba ujredis forma 

Sesasrulebel 

funqcias? moiyvane 

Sesabamisi magali-

Ti.

daasabuTe, rom 

ujredi moqmedebs, 

rogorc erTi 

mTliani sistema.

ra struqture-

bi aqvT saerTo 

mcenareul da cx-

ovelur ujredebs?

romeli struq-

turebi aqvT 

gansxvavebuli 

mcenareul da cx-

ovelur ujredebs?

daasaxele mrava-

lujrediani or-

ganizmebis organi-

zaciuli doneebi.

daasabuTe, rom or-

ganizmi moqmedebs, 

rogorc erTi 

mTliani sistema.

unarebi:

qmnis ujredis models 

da iyenebs ujredis 

agebulebis sademon-

straciod.

amoicnobs da axasiaT-

ebs ujredis ramdenime 

struqturas: birTvs, 

mitoqondrias, qlo-

roplasts, ujredis 

kedels, citoplazmas. 

xsnis, Tu rogor 

ukavSirdeba ujredis 

Sesasrulebeli funq-

cia mis formas.

iyenebs mikroskops 

mudmivi preparatebis 

dasaTvaliereblad, 

dasakvirveblad.

amzadebs droebiT 

mikropreparats, aTva-

lierebs mikroskopSi, 

aRwers da danaxuls 

ixatavs rveulSi.

erTmaneTTan adarebs 

mcenareul da cxove-

lur ujredebs

axdens monacemebis 

interpretacias

aanalizebs vizualur 

masalaze mocemul 

informacias

avsebs SeTavazebul 

konceptualur ruqebs

mecniereba da 

teqnologiebi:

gamadidebeli 

xelsawyoebi da 

maTi ganviTare-

ba-srulyofa.

ujredis aRmo-

Cenis da kvlevis 

istoriebi.

biologiis 

axali dargis 

_ citologiis 

ganviTareba.

citologiis 

dargis ganvi-

Tarebis gavlena 

medicinaze
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mkvidri warmodgenebi: 

• cocxali organizmebi Sedgebian 

ujredebisgan; organizmi SeiZleba 

Sedgebodes erTi an mravali ujre-

disgan da Sesabamisad, arseboben 

erTujrediani da mravalujredi-

ani organizmebi;

• ujredis ZiriTadi komponen-

tebia: ujredis kedeli, plazmuri 

membrana, citoplazma, birTvi, 

vakuolo, qloroplasti, mitoqon-

dria.

• miuxedavad imisa, rom ujredi 

calkeuli struqturebis gan Sedge-

ba, funqcionirebs, rogorc erTi 

mTliani sistema;

• sxvadasxva organizmis ujredebs 

aqvT rogorc msgavsi, ise gansx-

vavebuli struqturebi. 

• ujredi Sedgeba araorganuli da 

organuli nivTierebebisgan;

• ujredebis agebulebis Tavisebu-

reba gansazRvravs mis funqciebs

swavla-swavlebis mtkicebulebebi SefasebisTvis

Seqmnili ujredis modelebi; 

Seqmnili droebiTi mikropreparatebi;

kvlevis angariSi (kvleva: sxvadasxva organizmis ujredis agebulebis kvleva);

mikroskopiT ganxiluli mikropreparatebis mixedviT Seqmnili naxatebi ujredis struqture-

bze gakeTebuli warwerebiT;

Sevsebuli grafikuli organizatori (cnebebis ruka, cxrilebi);

Sesrulebuli testuri davalebebi.

saswavlo gegma

gakveTili 1. ujredi _ organizmis saSeni masala

gakveTili 2. gamadidebeli xelsawyoebi

gakveTili 3. mikropreparatis momzadeba

gakveTili 4. ujredis ZiriTadi struqturebi

gakveTili 5. ujredebis formebis mravalferovneba da organizmis organizaciuli doneebi

gakveTili 6. Semajamebeli gakveTili `ujredi~ 

Temis mokle mimoxilva

standartiT gaTvaliswinebuli Temidan _ mikroorganizmebi _ damoukidebel Temad ga-

movitaneT ujredi, radgan Tu moswavles ar SevuqmniT zogad warmodgenas ujredze, mis 

zogierT struqturaze, erTujredian da mravalujredian organizmebze, ise gauWirdeba 

sxvadasxva mikroorganizmis Sedareba, maT Soris msgavseba-gansxvavebis aRmoCena. garda ami-

sa, Cveni mizania am TemaSi moswavle gaecnos ujredis kvlevis meTodebs, gamadidebeli xe-
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lsawyoebis agebulebisa da gamoyenebis wesebs, gamoumuSavdes mikropreparatis momzadebisa 

da misi mikroskopiT ganxilvis, modelis Seqmnisa da gamoyenebis unar-Cvevebi.

Tema moswavlis saxelmZRvaneloSi moicavs 5 paragrafs (gv 10-21), damatebiT gaTvalis-

winebulia 2 sarezervo saaTi, romelic maswavlebelma Tavisi Sexedulebisa da klasis saW-

iroebidan gamomdinare unda gamoiyenos.

am Temis farglebSi muSaoba xdeba moswavleebSi standartiT gansazRvruli Semdegi 

mkvidri warmodgenebis Camoyalibebaze: 

• organizmi SeiZleba Sedgebodes erTi an mravali ujredisgan;

• ujredis ZiriTadi komponentebia: ujredis kedeli, plazmuri membrana, citoplazma, 

birTvi, vakuoli, qloroplasti, mitoqondria; 

• ujredis SemadgenlobaSi Sedis organuli da araorganuli nivTierebebi; 

• zogierTi organizmis danaxva da Seswavla mxolod gamadidebeli xelsawyoTi -mikrosko-

piTaa SesaZlebeli. 

zogadi informacia imis Sesaxeb, Tu romeli aqtivobebi uwyobs xels moswavleebSi zemoT 

miTiTebuli mkvidri warmodgenebis Camoyalibebas. 

mkvidri warmodgena: organizmi SeiZleba Sedgebodes erTi an mravali ujredisgan _ am 

warmodgenis CamoyalibebaSi xels uwyobs moswavlis wignSi mocemul ilustraciebsa (1.1.1, 

1.1.2, 1.3.2, 1.4.1-sa da 1.4.3) da Sesabamis davalebebze Tanmimdevruli muSaoba.

mkvidri warmodgena: ujredis ZiriTadi komponentebia: ujredis kedeli, plazmuri mem-

brana, citoplazma, birTvi, vakuoli, qloroplasti, mitoqondria _ am warmodgenis Camoy-

alibebaSi xels uwyobs moswavlis wignSi mocemul iseT aqtivobebze Tanmimdevruli muSao-

ba, rogoricaa kvleviTi samuSaoebi (ujredis modelis Seqmna, mikropreparatis ganxilva 

mikroskopiT, sxvadasxva organizmis ujredeis agebulebis kvleva), ilustraciaze (1.4.2) 

mocemuli informaciis analizi da monacemebis cxrilSi organizeba, Semajamebeli davale-

bebi (testuri davalebebi, davaleba 4 kritikuli azrovnebisTvis, vizualuri masalis in-

terpretacia 1 da 3, sqemis Sedgena, ujredis modelis Seqmna da gamoyeneba).

mkvidri warmodgena: ujredis SemadgenlobaSi Sedis organuli da araorganuli nivTier-

ebebi _ mxolod iwyeba am TemaSi warmodgenis Seqmna teqstSi mocemuli informaciiTa (gv. 11 

da 18) da gv 11-ze dasmuli kiTxviT: ra nivTierebebisgan Sedgeba ujredi?

mkvidri warmodgena: zogierTi organizmis danaxva da Seswavla mxolod gamadidebeli 

xelsawyoTi _ mikroskopiTaa SesaZlebeli _ am warmodgenis CamoyalibebaSi xels uwyobs mos-

wavlis wignSi mocemul iseT aqtivobiebze Tanmimdevruli muSaoba, rogoricaa praqtikuli 

samuSaoebi (lupis modelis Seqmna, mikroskopis agebulebis gacnoba da samuSaod momzadeba, 

mikropreparatis momzadeba), kvleviTi samuSaoebi (mikropreparatis ganxilva mikroskopiT, 

sxvadasxva organizmis ujredis agebulebis kvleva).

rekomendaciebi TiToeul paragrafis Sinaarsa da mis klasSi realizaciaze

yvela TemaSi paragrafebi isea Sedgenili, rom maswavlebels aqvs saSualeba mxolod 

saxelmZRvanelos gamoyenebiTac ki dagegmos da Caataros moswavleze orientirebuli ga-

kveTili, anu moswavle aqtiurad CarTos gakveTilis yvela fazaSi. yvela paragrafi iwyeba 

samotivacio kiTxviT an aqtivobiT. es aqtivoba zogjer aris praqtikuli samuSao. anu jer 

atarebs moswavle mini-kvlevas da miRebuli Sedegebis gaanalizebiT akeTebs ~ aRmoCenebs~, 

adgens kanonzomierebebs da anda ubralod interess aRviZebs Sesaswavli sakiTxisadmi. ga-

kveTilis ZiriTad nawilSi CasarTavad saxelmZRvaneloSi SemoTavazebulia ilustraciebze, 

sqemebze, teqstebze muSaoba.
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1.1. ujredi _ organizmis saSeni masala

moswavleTa motivaciisTvis _ ujredis mimarT interesis gamosawvevad kargi iqneba, rom 

davakvirvoT isini suraTze da mivceT maT saSualeba gamoTqvan TavianTi mosazrebebi, Tu 

ra SeiZleba iyos sazamTros rbilobze SemCneuli marcvlebi. 

gakveTilis ZiriTadi nawili _ Semdeg maswavlebeli amcnobs moswavleebs, rom ujredi 

aris yvela cocxali organizmis saSeni masala da rom misi aRmoCena gamadidebeli xelsawyo-

ebis gamogonebasTan aris dakavSirebuli. amis Semdeg, sanam mis struqturebze isaubrebs, 

jobia moswavleebma Seqmnan ujredis martivi modeli. am mizniT maswavlebelma moswavleebi 

unda dayos mcire jgufebad da maT daurigos modelis SeqmnisaTvis aucilebeli masala. 

winaswar maswavlebelma unda moamzados erTjerad WiqebSi Jelatinisgan Jele, romelic Wiq-

is 1/4-s dafaravs. saWiroa maswavlebelma Seamowmos, moswavleebisTvis ramdenad gasagebia 

instruqcia (am mizniT SeuZlia gamoiyenos ganmaviTarebeli Sefasebis iseTi instrumentebi, 

rogoricaa `cera TiTebi~, `SuqniSani~ ) da saWiroebis SemTxvevaSi, misces damatebiTi mi-

TiTebebi; Tvalyuri adevnos moswavleebis muSaobas. modelis Seqmnas da modelis gaanali-

zebisaTvis saWiro kiTxvebze pasuxis mosamzadeblad, daaxlobiT, 15 wT SeiZleba daeTmos. 

modelis Seqmnis dasrulebis Semdeg ki, SemTxveviTobis principis dacviT (SeiZleba gamo-

saZaxebeli Cxirebis gamoyeneba), TiTo jgufi TiTo kiTxvas pasuxobs, saWiroebis SemTx-

vevaSi sxva jgufsac SeuZlia kiTxvaze Tavisi versiis/mosazrebis gamoTqma. maswavlebeli 

avalebs moswavleebs, samuSao rveulSi CainiSnon ujredis is struqturebi, romelic Tavi-

anTi modelis mixedviT naxes. 

modelis Seqmnis mTavari mizania, moswavleebma aRiqvan, rom ujredi aris organizmis age-

bulebis struqturuli erTeuli, magram TviT ujredic Sedgeba calkeuli struqturisgan, 

rasac mikrostruqturas uwodeben.

sasurvelia, maswavlebelma damoukideblad amuSaos moswavleebi rubrikis _ mecniereba 

praqtikaSi _ teqstze winaswar micemul kiTxvebze pasuxis gasacemad: 1) vin aRmoaCina pirve-

lad ujredi da 2) ra gavlena moaxdina ujredis aRmoCenam biologiisa da medicinis ganvi-

Tarebaze. 

am gakveTilis kidev erTi mniSvnelovani mizani gaxlavT is, rom moswavleebma miiRon in-

formacia erTujrediani da mravalujrediani organizmebis arsebobis Sesaxeb. amaSi Tqven 

dagexmarebaT saxelmZRvaneloSi mocemuli suraTebi _ 1.1.1 da 1.1.2. 

aseve, elementaruli warmodgena unda mivceT ujredis Semadgenel araorganul da or-

ganul nivTierebebze, rom am nivTierebebis gardaqmnazea damokidebuli ujredis funqcini-

reba.

1.2. gamadidebeli xelsawyoebi

gamowvevis fazaSi kiTxvas _ ra struqturebisgan Sedgeba gamadidebeli xelsawyoebi? _ 

iyenebs gonebrivi ieriSis warmarTvisTvis. 

imisTvis, rom moswavleebs elementaruli warmodgena SeeqmnaT, Tu ras warmoadgens gama-

didebeli xelsawyoebis mTavari struqtura _ linza, maT unda Seqmnan lupis martivi mod-

eli. amisTvis maswavlebeli moswavleebs yofs mcire jgufebad da urigebs saWiro masalas 

(Seaxsenebs minis xelsawyoebTan muSaobis usafrTxo wesebs), avalebs gaecnon saxelmZRvane-

loSi mocemul (gv. 12) modelis Seqmnis proceduras da Seqmnan igi. 

samuSaos dasrulebis Semdeg maswavlebeli ekiTxeba moswavleebs, Tu rogor Seicvala te-

qstis asoebis sidide wylis wveTidan dakvirvebis SemTxvevaSi. Semdeg eubneba, rom linzasac 

wylis wveTis forma aqvs da rom gamadidebeli xelsawyoebis ZiriTadi nawili aris linzebi.
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gakveTilis ZiriTadi nawili _ Semdeg maswavlebeli jgufebs urigebs sinaTlis mikrosko-

pebs, Tu ar aris amis saSualeba, TviTon axdens mikroskopis demonstrirebas, uaress SemTx-

vevaSi amuSaos saxelmZRvaneloSi mocemul mikroskopis suraTsa da masze mocemul infor-

maciaze. moswavleebs evalebaT, rveulSi gadaitanon cxrili (?1) da Seavson: mikroskopis 

TiToeuli nawili da misi daniSnuleba.

sasurvelia, maswavlebelma damoukideblad amuSaos moswavleebi rubrikis _ mecniereba 

praqtikaSi _ teqstze winaswar micemul kiTxvebze pasuxis gasacemad: 1) vin Seqmna pirveli 

mikroskopi da ras warmoadgenda igi? 2) rodis gamoigones eleqtronuli mikroskopi? 3) obi-

eqts ramdenjer adideben Tanamedrove mikroskopebi? 4) raSi iyeneben dRes mikroskopebs? 

moswavleebisgan pasuxebs moismens SemTxveviTobis principis gamoyenebiT. kargi iqneba, Tu 

maswavlebeli moswavleebisgan moismens aseT kiTxvazec pasuxs: romelime TqvenganisTvis Tu 

CautarebiaT samedicino gamokvlevebi mikroskopis saSualebiT da ra saxis? savaraudod, 

maT unda Tqvan, rom gaukeTebiaT sisxlis mikroskopuli gamokvleva. am SekiTxviT ufro 

naTlad gaiazreben mikroskopis gamogonebis praqtikul mniSvnelobas.

rekomendaciebi praqtikuli samuSaos _ mikroskopis samuSaod momzadeba (gv. 13) : maswav-

lebeli jgufebSi anawilebs saWiro masalas da moswavleebs avalebs, muSaobis dawyebamde 

gaecnon samuSaos proceduras/Sesrulebis instruqcias. 1-2 moswavlisgan ismens samuSaos 

Sesrulebis Tanmimdevrobas da amis Semdeg iwyeben muSaobas. maswavlebeli akvirdeba maT 

muSaobas da saWiroebis SemTxvevaSi exmareba. gasaTvaliswinebelia, rom dasawyisSi maT 

gauWirdebaT mikroskopis ganaTeba, did obieqtivze gamosaxulebis fokusireba. maswavle-

belma unda miaqcios yuradReba, rom jgufis yvela wevrma SeZlos mikroskopis ganaTeba, 

mciredan did gadidebaze gadayvana da gamosaxulebis fokusireba.

dasasruls maswavlebeli jgufebisgan ismens maT mier SemuSavebul mikroskopTan muSao-

bis wesebs, rasac maswavlebeli afiqsirebs flipCartze (saWiroebis SemTxvevaSi Seaqvs for-

mulirebaSi koreqtireba an amatebs).

mikroskopis usafrTxod gamoyenebis savaraudo wesebi:

• mikroskopi unda aiRo ori xeliT, magidaze debT frTxilad, raTa ar daaziano;

• naTuriani mikroskopi frTxilad unda CarTo denSi; 

• sarkiani mikroskopis gamoyenebis SemTxvevaSi, ecade, ar gatexo sarke da ar gaiWra 

xeli;

• mikroskopis fokusirebisas tubusi aucileblad unda aiwios zemoT, raTa ar daziandes 

preparati da obieqtis linza;

• mikroskopTan muSaoba sisufTavis dacvas moiTxovs: mikroskopTan muSaobis win saWiroa 

xelebis sapniT dabanva, raTa sakvlev obieqtze ar darCes WuWyiani xelis kvali, romelic 

mkveTri gamosaxulebis aRqmas xels SeuSlis;

• mikroskopi xmarebis Semdeg, mtvrisagan dacvis mizniT, unda moaTavso specialur yuT-

Si an Camoacva celofanis parki da Seinaxo karadaSi.

Semdegi gakveTilisaTvis motivaciis Seqmnis mizniT, maswavlebeli eubneba, rom Semdeg 

gakveTilze isini iswavlian mikropreparatis momzadebis wesebs, moamzadeben mikroprepa-

ratebs da ganixilaven mikroskopiT.

1.3. mikropreparatis momzadeba da ganxilva

moswavleebisgan kiTxvaze _ ra aris mikropreparati, ganumartavs maT mikropreparatis 

arss, axdens mikropreparatis momzadebisTvis saWiro xelsawyoebis demonstrirebas da 

iyenebs saxelmZRvanelos suraTsac (1.3.1, gv. 14). 
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kargi iqneba, Tu jer maswavlebeli moaxdens xaxvis kanis mikropreparatis Seqmnis demon-

strirebas (instruqciis modelireba) da sTxovos 1-2 moswavles, aRweros mikropreparatis 

momzadebis procedura. Semdeg ki dayos moswavleebi jgufebad, daurigos jgufebs saWiro 

masala da saxelmZRvaneloSi miTiTebuli proceduris dacviT Seqmnan xaxvis kanis mikro-

preparati. aucileblad una Seaxsenos minis xelsawyoebTan usafrTxo qcevis wesebi.

maswavlebelma unda auxsnas moswavleebs mikropreparatis momzadebis zogierTi etapis 

dacvis saWiroeba. magaliTad, 

• sasagne mina da safari mina gamoyenebamde unda gaiwmindos rbili qsoviliT, raTa maT 

moaSoros mtveri da sxva nawilakebi, rbili qsovili, raTa mina ar gaiCxapnos anda xeli mi-

naze ar gaiWras; 

• sasagne da safari minebi unda daikavos gverdebze xelis mokidebiT, rom maTze ar darC-

es TiTis anabeWdebi; 

• safari minis dafarebis wesi: misi jer erTi napiris Sexeba wyalTan, mere nel-nela 

daSveba misi sasagne minaSi ise, rom wyalma TandaTan Seavsos sivrce sasagne da safar minebs 

Soris da ar moxvdes haeris buStukebi, rac sakvlevi obieqtis struqturebis aRqmas gaaZ-

nelebs; 

• saWiroa zedmeti wylis daSroba filtris saSualebiT, winaaRmdeg SemTxvevaSi safari 

mina SeiZleba asrialdes da obieqtis daTvaliereba ver moxerxdes. 

Semdeg maswavlebelma, Sexsenebis mizniT, moswavleebisgan unda moisminos, Tu ujre-

dis ra struqturebi naxes TavianT Seqmnil ujredis modelSi da dasvas kiTxva: rogor 

fiqrobT, Tqvens mier momzadebul xaxvis kanis preparatis mikroskopiT ganxilvisas ujre-

dis ra struqturebs dainaxavT?

amis Semdeg jgufebi asruleben praqtikul-laboratoriul samuSaos: mikropreparatis 

ganxilva mikroskopiT (gv. 15). SesaZlebelia, jgufebma mikroskopiT danaxuli ujredi daxa-

ton flipCartze, gaukeTon warwerebi da gamofinon. moswavleebs eZlevaT saSualeba, daaT-

valieron erTmaneTis namuSevari. Catarebuli samuSaos analizisTvis gankuTvnil kiTxvebze 

(monacemebis analizi da daskvna: 1. daasaxele mikroskopiT ganxiluli mcenareuli ujredis 

ZiriTadi struqturebi. 2. ujredis romeli struqtura Cans yvelaze kargad xaxvis bolqvis 

kanis ujredebis mikropreparatSi? 3. gaixsene Sen mier Seqmnili ujredis modeli. mikroprepa-

ratSi, modelisgan gansxvavebiT, ujredis ra struqtura aRmoaCine?) jgufebi TiTos pasuxo-

ben SemTxveviTobis principiT. sxva jgufi amatebs an gamoTqvams gansxvavebul mosazrebas. 

1.4. ujredis ZiriTadi struqturebi

gakveTilis mTavari mizani aris is, rom moswavleebi mividnen im daskvnamde, rom sxvadasx-

va organizmis ujredebs axasiaTebs saerTo struqturebic da gansxvavebulic, rom erTi 

organizmis sxvadasxva organos ujredic ar aris identuri. 

am gakveTils, savaraudod ori sagakveTilo saaTi unda daeTmos, radgan kvlevis Catare-

bas da angariSis daweras erTi gakveTili ar eyofa. isic SesaZlebelia, rom maswavlebelma 

moswavleebs angariSis dawera saSinao davalebad misces, romelsac Semdeg gakveTilze war-

moadgenen.

gakveTilis gamowvevis fazaSi maswavlebeli moswavleebs ekiTxeba: xaxvis kanis ujredebSi 

mikroskopiT ra struqturebi dainaxes? pasuxebis mosmenis Semdeg svams kiTxvas: rogor 

fiqrobT, sxvadasxva organizmis ujredebs zustad erTnairi agebuleba aqvT? es aris sakv-

levi kiTxva praqtikul-laboratoriuli samuSaosi: sxvadasxva organizmis ujredis age-

bulebis kvleva (gv. 16). 
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gakveTilis ZiriTadi nawili _ moswavleebisgan ismens hipoTezebs sakvlev kiTxvaze. Sem-

deg ki jgufebs urigebs praqtikuli samuSaos Sesasruleblad saWiro masalas. moswavleebi 

ecnobian samuSaos proceduras (moswavlis wigni gv. 16) da iwyeben muSaobas. maswavlebelma 

unda Seaxsenos mikropreparatis momzadebisa da mikroskopTan usafrTxo muSaobis wesebi 

(Tu skolas aqvs laboratoria, kargi iqneba, Tu es wesebi gamokruli iqneba laboratoriaSi 

TvalsaCino adgilas). 

moswavleebi jgufebSi muSaoben, magram Catarebuli kvleviTi samuSaos Sesaxeb angariSs 

individualurad weren (ix. angariSis nimuSi moswavlis wignSi, danarTi 1).

am SemTxvevaSi angariSis Sefasebis kriteriumebi iqneba: varaudis formulireba, proce-

duris aRwera, monacemebis warmodgena da analizi, daskvnis formulireba. maswavlebeli 

winaswar SeimuSavebs Sefasebis sqemas/rubrikas, romelsac acnobs moswavleebs.

Sefasebis

kriteriumi
4 qula 3 qula 2 qula 1 qula

Sefase-

bis qula

varaudis 

formuli-

reba

gamoTqmu-

li varaudis 

Sinaarsi Seesa-

bameba sakvlev 

kiTxvas, Semow-

mebadia da/an 

efuZneba winare 

gamokvlevebs

gamoTqmuli 

varaudi ar See-

sabameba sru-

lad sakvlev 

kiTxvas

an naklebad 

Semowmebadia

gamoTqmuli 

varaudi, mniS-

vnelovan acde-

naSia sakvlev 

kiTxvasTan

varaudi ar 

aris mocemuli, 

an srul acde-

naSia sakvlev 

kiTxvasTan

proce-

duris 

aRwera

mocemulia 

proceduris 

TiToeuli 

etapis mkafio 

da detaluri 

aRwera

mocemulia 

proceduris 

aRwera. SeiniS-

neba meti 

detalizaciis/

sicxadis saW-

iroeba

proceduris 

zogierTi nabi-

jis aRwera ar 

aris mocemuli, 

an aRwera bun-

dovania

proceduris 

calekeuli na-

bijebi ar aris 

gamoyofi li, 

an aris Zalian 

bundovani da 

gaugebari

monacemebis 

warmodgena 

da analizi

gakeTebuli 

ujredebis 

naxatebi 

Seesabameba 

mikroskop-

Si danaxuls, 

ujredis 

struqturebze 

sworadaa ga-

keTebuli war-

werebi, analizi 

sworia da Sees-

abameba dasmul 

kiTxvebs

gakeTebuli 

ujredebis na-

xatebi, ZiriTa-

dad, Seesabameba 

mikroskopSi 

danaxuls, 

ujredis 

struqtureb-

ze gakeTebuli 

warwerebze 

umniSvnelo 

xarvezi SeiniS-

neba, analizi 

sworia da Sees-

abameba dasmul 

kiTxvebs

gakeTebul 

ujredebis 

naxatebsa da 

warwerebze 

SeiniSneba 

mniSvnelovani 

xarvezebi;

analizi aras-

woria

naxatebis aRqma 

Znelia, masze 

gakeTebuli 

warwerebi ar 

aris an araswo-

ria
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daskvnis 

formuli-

reba

daskvnebi 

iTvaliswinebs 

miRebul 

monacemebs, 

daskvnebi 

mTlianad Sees-

abameba sakvlev 

kiTxvas, gamar-

Tulia

daskvnebi 

iTvaliswinebs 

miRebul mo-

nacemebsa da 

daskvnebi Sees-

abameba sakvlev 

kiTxvas Tumca 

msjelobaSi 

umniSvnelo 

xarvezebia 

daskvnaSi 

naklebadaa gaT-

valiswinebu-

li miRebuli 

monacemebi, 

daskvnebi na-

klebad Seesa-

bameba sakvlev 

kiTxvas msje-

loba bundo-

vania

daskvnebi ar 

iTvaliswinebs 

miRebul mo-

nacemebs, ar 

Seesabameba 

sakvlev kiTxvas

savaraudo pasuxebi _ `monacemebis analizi da daskvna~:

1. ujredis kedeli, plazmuri membrana, citoplazma, birTvi, vakuoli;

2. elodeas ujredebi mwvanea, radgan masSi qloroplastebia;

3. plazmuri membrana, citoplazma, birTvi;

4. ara, maT aqvT gansxvavebuli struqturebic;

5. ujredis kedeli, xaxvis kanis ujredebs, elodeas foTlis ujredebisgan gansxvavebiT, 

ar aqvs qloroplastebi, xolo piris Rrus lorwovani garsis ujredebs, mcenareuli ujre-

debisgan gansxvavebiT, ar aqvs ujredis kedeli, vakuoli da qloroplastebi. yvela ujre-

disTvis saerToa plazmuri membrana, citoplazma da birTvi;

6. sxvadasxva cocxali organizmis ujredebs zustad erTnairi mikroskopuli agebuleba 

ar aqvs. 

praqtikuli samuSaos dasrulebis Semdeg moswavleebi wyvilebSi muSaoben suraTze da 

masze mocemuli informaciis gaanalizebis safuZvelze rveulSi gadaaqvT da avseben ? 1-Si 

mocemul cxrils (gv. 17). maswavlebeli moswavleebisgan mosmenili pasuxebis mixedviT avsebs 

dafaze/flipCartze winaswar gamzadebul analogiur cxrils, romlis mixedviTac, saWiro-

ebis SemTxvevaSi, moswavleebi akeTeben TavianT namuSevarSi Sesworebas.

maswavlebeli moswavleebs individualurad amuSavebs saxelmZRvanelos teqstze (gv. 18), 

romlis gacnobis Semdeg pasuxi unda gascen kiTxvebs _ 2,3,4. (rasakvirvelia moswavleebi 

winaswar ecnobian am kiTxvebis Sinaarss). moswavleebi kiTxvebze mokle pasuxebs iniSnaven 

samuSao rveulebSi. maswavlebeli ismens moswavleebisgan pasuxebs. 

1.5. ujredis formis mravalferovneba

gakveTilis umTavresi mizania, rom moswavleebma gamoitanon daskvna: ujredis forma da 

agebuleba Seesabameba maT funqciebs, rom mravalujredian organizmebSi agebulebiTa da 

funqciiT msgavsi ujredebi qsovilebs qmnian, gaerkvnen organizmis organizaciul doneeb-

Si, rom mravalujrediani organizmis erT ujreds damoukideblad arseboba ar SeuZlia.

gamowvevis faza _ Sesaswavli Temisadmi iteresis gamowvevas emsaxureba gv. 19-ze mocemu-

li erTi organizmis sxvadasxva ujredis suraTebis ganxilvas da mcire diskusiis gamarTvas, 

Tu riTia es mravalferovneba gamowveuli. moswavleebis pasuxebis mosmenis Semdeg maswav-

lebeli atarebs mini-leqcias ujredis funqciisa da misi funqciis Sesabamisobis Sesaxeb, 

Semoaqvs qsovilisa da organos ganmarteba da akeTebs daskvnas, rom mravalujredian orga-

nizmebSi ujredebi erTmaneTisgan damoukideblad ar muSaobs. 
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aq kargia, moswavleebs gavaxsenoT, Tu ra sasicocxlo Tvisebebi axasiaTebs cocxal or-

ganizmebs, rom erTujredian organizmebSi erTi ujredi asrulebs yvela sasicocxlo fun-

qcias. 

gakveTilis ZiriTadi nawili _ maswavlebeli dafas an flipCarts yofs sam nawilad, Ti-

Toeul nawils awers adamiani, cxoveli, mcenare da moswavleebs avalebs, wina klasebSi 

naswavlis safuZvelze, CamoTvalon adamianis, cxovelebis, mcenareebis organoebi, maswav-

lebeli maT pasuxebs afiqsirebs Sesabamiss adgilze. Semdeg moswavle CamoTvlil organoebs 

ajgufebs Sesrulebuli funqciebis mixedviT TavianT rveulebSi, asaxelebs sxvadasxva or-

ganos SeTanxmebuli moqmedebis magaliTebs da msjeloben SeTanxmebuli muSaobis mniSvne-

lobis Sesaxeb (gv. 19.  1,2,3). 

maswavlebeli sur. 1.5.1-is gamoyenebiT xsnis mravalujrediani organizmis organizaciul 

doneebs adamianis magaliTze. 

gakveTilis Semajamebeli nawili _ amis Semdeg moswavleebi wyvilebSi muSaoben sur. 1.5.2-

ze da pasuxoben gv. 21-ze mocemul kiTxvebze (5, 6, 7, 8). 

me-8 kiTxvaze pasuxis mosmenis Semdeg maswavlebeli aqcents akeTebs imaze, rom miuxedavd 

imisa, rom organizmi Sedgeba calkeuli organizaciuli doneebisgan, igi funqcionirebs, 

rogorc erTi mTliani sistema.

saSinao davalebad eZlevaT  9.10 da 11.

pasuxebi kiTxvebsa da savarjiSoebze: 

§1.1. 

1. ujredi Tavisive Seqmnili mikroskopiT pirvelad aRmoaCina robert hukma, man SeamCnia, 

rom xis qerqi patara ganyofilebebisgan _ “ujredebisgan” Sedgeboda, Tumca es xis korpis 

mkvdari ujredebi iyo da man mxolod ujredis kedlebi dainaxa.

2. organizmi, romelic mxolod erTi ujredisgan Sedgeba, erTujrediani anu mikroor-

ganizmi ewodeba.

3. ujredi Sedgeba araorganuli (wyali, naxSirorJangi, Jangbadi, mineraluri marilebi) 

da organuli (cilebi, cximebi, naxSirwylebi, vitaminebi) nivTierebebisgan.

§1.2.

1. (ix. mosw. wigni, gv. 12, sur. 1.3.1) 

2. mikroskopis saerTo gadideba = X60. X40 = X2400

3. obieqtivis gadideba = 300 / 10 = X30

§1.3.

1. zogierTi obieqtis mikroskopiT daTvalierebisTvis aucilebelia misi winaswari momza-

deba, rasac mikropreparati ewodba. mikropreparati Sedgeba sasagne da safari minebisgan, 

sasagne minaze moTavsebuli kvlevis obieqtisgan.

2. (ix. mosw. wigni, gv. 14, rubrika _ `praqtikul-laboratoriuli samuSao~).

3. usafrTxoeba lancetis, sasagne da safari minebis gamoyenebis dros.
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§1.4.

1.

struqtura mcenareuli ujredi cxoveluri ujredi

plazmuri membrana + +

qloroplasti + _

citoplaza + +

ujredis kedeli + _

birTvi + +

saxameblis marcvlebi + _

glikogenis marcvlebi _ +

didi zomis valuoli + _

mitoqondria + +

2. radgan birTvSi moTavsebulia memkvidreobiTi nivTiereba, romelic aregulirebs 

ujredSi mimdinare sasicocxlo procesebs.

3. avtotrofia elodeas foTlis ujredebi, radgan masSi moTavsebulia qloroplastebi, 

romelSic fotosinTezi mimdinareobs, xolo heterotrofi ujredebia xaxvis kanisa da cx-

oveluri ujredebi, radgan es ujredebi qloroplastebs ar Seicaven.

4. cxoveluri ujredebi, daaxloebiT, erTnairi zomisaa, Sesabamisad, cxovelebis sxeu-

lis zomebSi gansxvaveba dakavSirebulia ujredebis raodenobasTan.

§ 1.5.

5. mcenareuli qsovilebis magaliTebi: mafotosinTezebeli, gamtari, mfaravi qsovilebi.

6. mafotosinTezebeli qsovilis funqciaa fotosinTezi, radgan misi ujredebi qloro-

plastebs Seicavs.

7. gamtar qsovils qmnis wagrZelebuli formis ujredebi.

8. bususebi Seiwoven niadagidan wyalsa da masSi gaxsnil mineralur marilebs, misi da-

zianebiT wydeba es procesi da mcenare kvdeba.

9. erTujrediani organizmebisTvis ar aris damaxasiaTebeli qsoviluri, organuli, or-

ganoTa sistemuri doneebi.

10. 

saxelmZRvanelo

teqsti

winadadeba

sityvebi

asoebi
  

organizmi

organoTa sistema

organo

qsovili

ujredi

11. nervuli ujredi, nervuli qsovili, Tavis tvini, nervuli sistema, organizmi.
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Tema 1-is Sejameba _ pasuxebi

testuri davalebebi

1 2 3 4 5

a

b

g

d

6. a. ujredebisgan  b. plazmuri membraniT g. birTvi

   d. 1. ujredis kedeli 2. qloroplasti 3. didi zomis vakuoli

7. a. qsovils   b. organos  g. organoTa sistemas

davalebebi kritikuli azrovnebisTvis:

1. ara, radgan mcenaris yvela organos ujredi ar Seicavs qloroplastebs, magaliTad, 

fesvis ujredebi.

2. ujredi veRar miiRebs sasicocxlo procesebisaTvis saWiro energias.

3. fesvTa sistemis dazianebiT Seferxdeba niadagidan wylisa da masSi gaxsnili mineral-

uri marilebis Sewova.

4. vawarmoebdi ujredis mikroskopul gamokvlevas da yuradRebas mivaqcevdi masSi ujre-

dis kedlis, vakuolis da qloroplastebis arsebobas.

vizualuri masalis gansja

1.

1 _ plazmuri membrana

2 _ citoplazma

3 _ birTvi

4 _ mitoqondria. ujredze warmodgenilia cxoveluri ujredi.

2. kunTovani ujredi, kunTovani qsovili, kuWi, saWmlis momnelebeli sisitema. yoveli 

zemdgomi organizaciuli done moicavs qveda doneebs. magaliTad, qsovils ujredebi qmnis, 

organos _ qsovilebi, xolo organoTa sistemas _ organoebi.

3. sicocxles ganagrZobs ujredis a naxevari, radgan am nawilSia moTavsebuli birTvi, 

romelTanac aris dakavSirebuli ujredis funqcionireba.

monacemebis gansja

analizi: gamokvleuli yvela xis foTlebis ujredebSi, zafxulTan SedarebiT, Semodgom-

aze qloroplastebis raodenoba mniSvnelovnad mcirdeba. 

daskvna: foTolSi mimdinare fotosinTezis siCqare damokidebulia qloroplastebis ra-

odenobazec. radgan Semodgomaze Segrovebul foTlebSi qloroplastebis raodenoba aris 

Semcirebuli, fotosinTezi ufro swrafad mimdinareobs zafxulSi.
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sqemis Sedgena 

mcenareuli ujredi

saerTo 

plazmuri membrana, citoplazma, 

birTvi, mitoqondria 

ujredis kedeli,

qloroplasti, centaraluri 

vakuoli, saxameblis

marcvlebi

mcire zomis vakuoli,

glikogenis marcvlebi

cxoveluri ujredi

modelis Seqmna da gamoyeneba

monacemebis analizi da daskvna:

1. plastmasis konteineris kedlebi ujredis kedels warmoadgens.

2. ujredis kedeli mcenareuli ujredisTvis aris damaxasiaTebeli, igi ujreds unarCu-

nebs formas, asrulebs damcvelobiT funqcias.

3. polieTilenis paketis kedlebi ujredis plazmur membranas Seesabameba, igi naklebad 

unarCunebs ujreds formas.
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Tema 2 _ mikroorganizmebi

mniSvneloba

mravalferovneba

sasargeblo

virusebi

bunebaSi

saziano

baqteriebi wyalmcenareebierTujrediani 

sokoebi

umartivesebi

adamianis 

saqmianobaSi

mikroorganizmebi

arasasurveli

mikroorganizmebisgan 

dacvis saSualebebi
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Tematuri erTeulis dagegmva

Tema: mikroorganizmebi daTmobili saaTebis raodenoba: 9 (+3) 

standartis Sedegebi: boil. sab. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

saswavlo miznebi/Sedegebi

ZiriTadi cnebebi:

nivTiereba _ memkvidreobiTi nivTi-

ereba, Sxamiani/toqsiuri nivTiereba, 

antibiotiki

struqtura _ virusis, baqteriis, 

eukariotuli mikroorganizme-

bis ujredis struqturebi, maT 

Soris mamoZravebeli struqturebi: 

Solti, wamwamebi

cocxali sistema _ mikroorganizmi, 

rogorc cocxali sistema

sasicocxlo Tviseba _ erTi ujre-

di asrulebs yvela sasicocxlo 

funqcias: kveba (avtotrofuli, 

parazituli, saprofituli), sunTqva, 

gamoyofa, moZraoba, gaRizianebado-

ba, gamravleba

mravalferovneba _ araujreduli 

(virusebi) da ujreduli, prokar-

iotuli da eukariotuli formis 

mikroorganizmebi

Seguebuloba _ mikroorganizmebis 

agebulebisa da cxovelmoqmedebis 

Taviseburebis urTierTSeguebu-

loba; mikroorganizmebis Segueba 

saarsebo garemosTan

kvlevis meTodi _ mikroorganizmis 

mikroskopuli kvlevisa da kulti-

virebis meTodebi

kvleva _ mikroorganizmis mikrosko-

puli kvleva; mikroorganizmebis 

aqtivobis intensivobaze garemo 

faqtorebis gavlenis kvleva, so-

cialuri kvleva

aRmoCena _ virusebis, baqteriebis, 

antibiotik penicilinis aRmoCena

daavadeba _ mikroorganizmebiT 

gamowveuli daavadebebi; paraziti, 

maspinZeli, infeqcia, epidemia

janmrTeloba _ san-higienuri wese-

bis dacva, acrebi

mdgradi ganviTareba _ sasargeblo 

mikroorganizmebis gamravlebis 

xelSewyoba.

sakvanZo SekiTxve-

bi:

ratom Tvlian vi-

rusebs cocxalsa 

da aracocxals 

Soris gardama-

val formad?

ratom aris yvela 

virusi paraziti?

ra mniSvneloba 

aqvs baqteri-

ofagebs medici-

naSi?

ra saerTo da 

ganmasxvavebeli 

struqturebi 

aqvT prokariot-

ul da eukario-

tul mikroorga-

nizmebs

ra dadebiT 

da uaryofiT 

rols asrule-

ben mikroorga-

nizmebi adamianis 

yofa-cxovrebasa 

da bunebaSi?

rogor davicvaT 

Tavi daavadebis 

gamomwvevi mikro-

organizmebisgan?

ratom unda 

vicodeT mikro-

organizmebis 

gamravlebisaTvis 

saWiro pirobebi?

unarebi:

adarebs erTmaneTs 

sxvadasxva mikroor-

ganizmis agebule-

bas da warmoadgens 

kognituri sqemebis 

saxiT;

qmnis sxvadasx-

va mikoorganizmis 

models da iyenebs 

mas mikroorganizmis 

agebulebis sademon-

straciod;

mikropreparatebze 

amoicnobs mikroor-

ganizmebs;

svams sakvlev kiTxvas 

da gegmavs eqsper-

iments mikroorga-

nizmis aqtivobisaT-

vis saWiro pirobebis 

sakvlevad.

msjelobs mikroor-

ganizmebis dadebiT 

da uaryofiT rolze 

bunebasa da adamianis 

cxovrebaSi;

msjelobs mikroorga-

nizmebiT gamowveuli 

daavadebebis preven-

ciuli RonisZiebebis 

Sesaxeb;

atarebs social-

ur kvlevas TemSi/

skolis/klasis 

moswavleebSi vaqci-

naciisadmi damok-

idebulebis Sesaxeb;

mecniereba da 

teqnologie-

bi:

virusebis 

aRmoCena 

da mikro-

biologiis 

dargis _ vi-

rusologiis 

ganviTareba;

mikroor-

ganizmebiT 

gamowveuli 

sasof-

lo-sameurneo 

mcenareebis, 

cxovelebisa 

da adamianis 

infeqciuri 

daavadebebi

mikroor-

ganizmebis 

roli kvebis 

mrewvelobaSi, 

medicinasa da 

soflis meur-

neobaSi;

saprofiti 

mikrooorga-

nizmebi da wy-

lis gamwmendi 

teqnologia;

vaqcinebis 

Seqmna da 

vaqcinacia.
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mkvidri warmodgenebi: 

• mikroorganizmebis da-

naxva da Seswavla mxolod 

mikroskopiTaa SesaZlebeli;

• mikroorganizmebs Soris 

aris araujreduli formebi 

(virusebi) da ujreduli 

formebic;

• ujredul formebs Soris 

aris prokariotebi (baqterie-

bi) da eukariotebi (erTujre-

diani sokoebi, wyalmcenareebi 

da umartivesebi);

• mikroorganizmebi erT-

maneTisgan gansxvavdebian 

aramarto agebulebiT, aramed 

cxovelmoqmedebis Tavisebu-

rebebiTac;

• bevri mikroorganizmi 

adamianisa da bunebisaTvis 

sasargebloa. magaliTad, 

adamianisaTvis sasargebloa 

rZemJava, ZmarmJava baqterie-

bi (maT kvebis teqnologiaSi 

iyeneben) da nawlavis Cxiris 

baqteriebi, virusebidan 

baqteriofagebi. bunebaSi 

mniSvnelovan rols asruleben 

azotbaqteriebi da niadagis 

sxva baqteriebi;

• zogierTi mikroorganizmi 

iwvevs infeqciur daavadebas;

• antibiotikebiT mxolod 

zogierTi baqteriuli daa-

vadebis mkurnaloba SeiZleba.

ra moxdeba, Tu 

bunebaSi mikro-

organizmebi aRar 

iarsebeben?

wers da axorcielebs 

proeqts: `infeqci-

uri daavadebis 

gavrcelebis gzebi 

da prevenciuli 

RonisZiebebi~.
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swavla-swavlebis mtkicebulebebi SefasebisTvis

warmodgenili kvlevis angariSebi (rZemJava baqteriebis 

aqtivobis damokidebuleba temperaturaze, safuari 

sokoebis gamravlebis intensivobis damokidebuleba tem-

peraturasa da sakvebze, mikroorganizmebis agebulebis 

kvleva mza mikropreparatebis gamoyenebiT, gamokiTxviT 

Catarebuli kvleva: `vaqcinaciis mimarT mosaxleobis/mos-

wavleebis damokidebulebis kvleva~ ); 

Camoyalibebuli sakvlevi kiTxva da kvlevis gegma;

jon snous kvlevis analizi;

posterebze warmodgenili mikroorganizmebis agebuleba;

higienuri wesebis CamonaTvali, romlis dacvac aucilebe-

lia arasasurveli mikroorganizmebisagan Tavis dasacavad;

ganxorcielebvuli proeqtis (infeqciuri daavadebis 

gavrcelebis gzebi da prevenciuli RonisZiebebi) angariSi;

nivTierebaTa bunebrivi mimoqcevis modelis mixedviT 

aRwers mikroorganizmebis rols bunebaSi;

msjelobs mikroorganizmebis rolze mrewvelobaSi, 

soflis meurneobasa da medicinaSi;

Sevsebuli grafikuli organizatori, romelic asaxavs 

sxvadasxva mikororganizms Soris msgavsebasa da gansx-

vavebas, mikroorganizmebis Sesaxeb Seswavlil cnebebs 

Soris damokidebulebasa da kavSirebs (magaliTad, 

ujreduli da araujreduli, prokariotuli da eukari-

otuli), klasifikacias.

Sefasebis indikatorebi _ moswav-

lem unda SeZlos: 

• kvlevis safuZvelze mikroorga-

nizmebis agebulebis da sasicocx-

lo Tvisebebis mixedviT Sedareba 

biol. sab. st. 1, 2, 3, 5, 6, 7, 8, 9, 

10); 

• virusuli da baqteriuli daa-

vadebebis erTmaneTisagan gansxvave-

ba; daavadebebis prevenciis 

(higiena, vaqcinacia) Sesaxeb msje-

loba (biol. sab. st. 8, 11, 12); 

• bunebasa da adamianisaTvis 

baqteriebis mniSvnelobis dasabuTe-

ba (biol. sab. st. 4, 10, 11, 12); 

• mikroorganizmebze miRebuli 

codnis dakavSireba sxvadasxva 

profesiasTan/saqmianobis sferos-

Tan

(janmrTelobis dacva, garemos 

dacva, kvebis teqnologia, viruso-

logia, baqteriologia, parazito-

logia, mikrobiologia) (biol. sab. 

st. 11, 12, 13).

saswavlo gegma

gakveTili 1. mikroorganizmebi. virusebi

gakveTili 2. baqteriebi

gakveTili 3. eukariotuli mikroorganizmebi. erTujrediani sokoebi

gakveTili 4. wyalmcenareebi da umartivesebi

gakveTili 5. mikroorganizmebis roli bunebaSi

gakveTili 6. daavadebis gamomwvevi mikroorganizmebi

gakveTili 7. baqteriuli daavadebebi

gakveTili 8. eukariotuli mikroorganizmebiT gamowveuli infeqciuri daavadebebi

gakveTili 9. mavne mikroorganizmebis gavrcelebis aRkveTa

gakveTili 10. Semajamebeli gakveTili `mikroorganizmebi~ 

Temis mokle mimoxilva

Tema moswavlis saxelmZRvaneloSi moicavs 9 paragrafs (gv 28-52), damatebiT gaTvalis-

winebulia 3 sarezervo saaTi, romelic maswavlebelma Tavisi Sexedulebisa da klasis saW-

iroebidan gamomdinare unda gamoiyenos. 

am Temis farglebSi muSaoba xdeba moswavleebSi standartiT gansazRvruli Semdegi 

mkvidri warmodgenebis Camoyalibebaze: 

• mikroorganizmebis jgufebi erTmaneTisagan gansxvavdebian (mag., araujreduli forma, 

prokarioti, eukarioti);

• mikroorganizmebma SeiZleba infeqciuri daavadebebi gamoiwvion;

• virusiT gamowveuli daavadebebisgan gansxvavebiT, baqteriuli daavadebebis mkurnalo-

ba antibiotikebiTaa SesaZlebeli; 

• zogierTi mikroorganizmi (mag., nawlavis baqteria, rZemJava baqteria) sasargebloa 

adamianisaTvis, maT aseve mniSvnelovani roli akisriaT bunebaSi (mag., niadagis baqteriebi).
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sakvanZo SekiTxvebi da kompleqsuri davalebebi

Tema: mikroorganizmebi

sakvanZo kiTxva kompleqsuri davalebebi

rogor aviciloT 

Tavidan baqteriuli da 

virusuli daavadebebi.

monacemebis analizi da interpretacia: gaecani cxrilSi (gv. 51) moce-

mul informacias da upasuxe kiTxvebs: a) infeqciuri daavadebebis 

gavrcelebis ra gzebi arsebobs? moiyvane Sesabamisi magaliTebi. 

b) daasaxele arasasurveli mikroorganizmebisgan Tavis dacvis sa-

Sualebebi. axseni, Sen mier dasaxelebuli saSualeba rogor dagvicavs 

mikroorganizmebisgan. (prezentaciebis safuZvelze maswavlebeli/

moswavle flipCartze wers daavadebis gamomwvevi mikroorganizme-

bisgan dacvis RonisZiebebis CamonaTvals).

socialuri kvleva: `mosaxleobis vaqciniciisadmi damokidebulebis 

kvleva~; sakvlevi kiTxva: ra saxis acrebi aqvs Catarebuli mikro-

raionis mosaxleobas an skolis / klasis moswavleebs da rogoria 

acrilTa raodenoba TiToeuli infeqciuri daavadebis mixedviT? 

situaciur amocanaze muSaoba: (gv. 52, davaleba 5): moswavleebma unda 

imsjelon Cutyvavilas gavrcelebis gzebisa da misgan Tavdacvis hi-

gienur wesebze.

saswavlo proeqti: `infeqciuri daavadebebis gavrcelebis gzebi da 

prevenciuli RonisZiebebi~ (gv. 52, proeqtis Sesaxeb miTiTebebi – 

danarTi #4, gv. 196). 

ra dadebiTi da uary-

ofiTi mniSvneloba aqvs 

virusebs / baqteriebs 

adamianisTvis?

sqematur modelze muSaoba: `baqteriofagis gamravleba~ _ gaecani 

rubrikaSi (gv.29) _ `mecniereba praqtikaSi~ _ mocemul informacias 

da upasuxe kiTxvebs: 1) axseni, ratom kvdeba baqteriofagiT daa-

vadebuli baqteria; 2). raSi iyeneben mecnierebi baqteriofagebs? 3) 

ra sasicocxlo Tviseba gamoavlina baqteriofagma?

sqematur modelze muSaoba: rubrikaSi (gv. 32) _ ̀ mecniereba praqtika-

Si~ _ mocemuli produqtebis warmoebis sqemebis gamoyenebiT Seavse 

cxrili (sawyisi masala, baqteria, gansakuTrebuli pirobebi, miRebu-

li sakvebi produqti).

eqsperimentuli kvleva: rZemJava baqteriebis aqtivobis damok-

idebuleba garemo pirobebze (gv. 33).

sqematur modelze muSaoba: rubikaSi (gv. 35) _ `mecniereba praqtika-

Si~ _ mocemuli informaciis mixedviT aRwere puris warmoebis pro-

cesi.

eqsperimentuli kvleva: safuari sokos gamravlebis pirobebis kvle-

va (gv. 35).

kvlevis analizi: jon snous kvlevis analizi (gv.47).

situaciur amocanebze muSaoba: (gv. 54, davaleba 2 da 3): 2. war-

moidgine, rom baqteriofagis raRac axali saxeoba klavs yvela 

baqterias dedamiwaze. 1) riTia es faqti kargi adamianisTvis, an 

riTia cudi? 2) ramdenad SeZlebs adamiani baqteriebis gareSe cx-

ovrebas? Seni pasuxebi daasabuTe. 3) antibiotikebis miReba xan-

grZlivad ar SeiZleba. misi xangrZlivad moxmarebis Semdeg avad-

myofs SeiZleba daerRves kuW-nawlavis normaluri moqmedeba. 

axseni, ratom?



72

ra moxdeba, Tu mikro-

organizmebi aRar iarse-

beben?

vizualur masalaze (suraTebze) mocemuli informaciis analizi da 

gansja: yovelwliurad kvdeba da cviva mce nareTa miwiszeda naw-

ilebis didi masa, rac tyis qmnis. ratom ar izrdeba usasrulod am 

safenis masa? gv. 39). process daakvirdi suraTs, ra asaxavs? romeli 

organizmebi monawileoben am procesSi da ra mniSvneloba aqvs mas 

bunebaSi? (gv. 55).

sqematur modelze muSaoba: nivTierebaTa bunebrivi mimoqceva (gv. 

41. davaleba 8) _ suraTi 2.5.6-is mixedviT: a. daasaxele organizme-

bi, romlebic asruleben mwarmoeblis, momxmareblisa da damSlelis 

rols; b. aRwere nivTierebaTa moZraobis mimarTuleba da am proces-

Si mikroorganizmebis roli; g. ra moxdeba bunebaSi, Tu aRar iqnebian 

damSleli mikroorganizmebi?

situaciur amocanaze muSaoba: (gv. 41, davaleba 9) aiRes erTi ji-

Sis lobios Teslis garkveuli raodenoba da daTeses gverdigverd 

mdebare miwis or nakveTze. lobios Teslebis naxevari winaswar 

daamuSaves SxamqimikatebiT (rom Teslis gaRivebisaTvis xeli ar See-

Sala zogierT mikroorganizms) da daTeses pirvel nakveTze, xolo 

Teslebis meore naxevari daTeses winaswar SxamqimikatebiT damuSave-

bul meore nakveTze. rogor fiqrob, romel nakveTze miiRebdnen 

ufro did mosavals _ pirvelze Tu meoreze? axseni Seni pasuxi. 

praqtikuli muSaoba: daamzade komposti _ Seagrove Seni ojaxis 

sakvebis narCenebi, ezoSi Camonacveni foTlebi, moaTavse yuTSi da 

daamzade komposti. 

rekomendaciebi TiToeul paragrafis Sinaarsa da mis klasSi realizaciaze

2.1. mikroorganizmebi. virusebi

moswavleebma pirveli Temidan ukve ician, rom erTujredianebs mkroorganizmebsac 

uwodeben. amitom maswavlebeli winare codnis gaaqtiurebis mizniT svams kiTxvas, Tu ra aris 

mikroorganizmi. motivaciis gamosawvevad unda gamoiyenos maswavlebelma suraTi, romelic 

asaxavs sxvadasxva mikroorganizms (gv. 28). svams kiTxvas, Tu romeli mikroorganizmebia su-

raTze da romelia maT Soris yvelaze mcire zomis.

gakveTilis ZiriTadi nawilis interaqtiurad warmarTvas da moswavleTa aqtiur CarTvas 

emsaxureba saxelmZRvaneloSi mocemuli suraTebi 2.1.1 da 2.1.2. am aqtivobiT TviT moswav-

leebi ̀ aRmoaCenen~, rom baqteriebs birTvi ar aqvT. suraT 2.1.1 moswavleebi SeiZleba amuSa-

vos maswavlebelma wyvilebSi aseTi davalebiT: Seadaron suraTze warmodgenili baqteriisa 

da cxoveluri ujredis agebuleba erTmaneTs, daadginon maT Soris saerTo da gansxvave-

buli. maswavlebeli paralelurad dafaze an flipCartze xazavs sqemas, romelsac avsebs 

moswavleebis pasuxebis mixedviT. Sevsebuli sqema moswavleebs gadaaqvT samuSao rveulebSi:

baqteriis ujredi saerTo cxoveluri ujredi

ujredis kedeli

plazmuri membrana

citoplazma

memkvidreobiTi nivTiereba

birTvi

am aqtivobis analzis dros moswavleebis yuradReba unda miaqcios imaze, Tu sadaa gan-

Tavsebuli memkvidreobiTi nivTiereba baqteriaSi da sad _ cxovelur ujredSi. maswavleb-

els Semoaqvs axali samecniero terminebi prokarioti da eukarioti, rasac dafaze wers da 

moswavleebic iniSnaven am terminebs da maT ganmartebebs.
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suraT 2.1.2-s ki iyenebs virusis agebulebis Taviseburebis gasacnobad. moswavleebi ak-

virdebian suraTze warmodgenili virusisa da baqteriis agebulebas (gv. 29) da avseben cx-

rils ?1 (gv. 30). SemTxveviTobis principiT maswavlebeli 4 moswavlisgan ismens cxrilis 

TiToeul punqtze pasuxs.

pasuxebis mosmenis Semdeg maswavlebeli svams kiTxvas: viruss mikroorganizmTa rogor 

formas miakuTvnebT _ ujreduls Tu araujreduls da ratom?

moswavleebi unda miiyvanos im daskvname, rom virusebi mikroorganizmebis araujreduli 

formaa, rom maT gamravleba ar SeuZliaT sxva organizmis ujredis gareSe da amitom yvela 

virusi parazitia.

maswavlebeli moswavleebs amuSavebs jgufSi rubrikaSi _ `mecniereba praqtikaSi~ _ moce-

mul teqstsa da sqemaze. maT evalebaT aRweron baqteriofagis gamravlebis cikli gascen pa-

suxi kiTxvebze (gv. 30):5 1) sqemis mixedviT axseni, ratom kvdeba baqteriofagiT daavadebuli 

baqteria; 2) raSi iyeneben mecnierebi baqteriofagebs? 3) ra sasicocxlo Tviseba gamoavlina 

baqteriofagma? 

2.2. baqteriebi

maswavlebeli svams winare codnis gamaaqtiurebel kiTxvebs: ras niSnavs prokariotuli da 

ras eukariotuli organizmi? ratom miakuTvneben baqteriebs prokariotul organizmebs? 

Semdeg eubneba moswavleebs, rom imis gasarkvevad, Tu prokariotuli ujredi birTvis 

garda kidev riT gansxvavdeba eukariotuli ujredisgan, Seadare erTmaneTs suraT 2.2.1-ze 

mocemuli mcenareuli ujredisa da baqteriis agebuleba da SeavseT cxrili (gv. 31, ?1).

maswavlebeli saubrobs baqteriebis gavrcelebasa da maTi formis mravalferovnebaze.

imisTvis, rom pasuxi gaeces kiTxvas: baqteriebisTvis kvebis rogori tipia damaxasiTebe-

li, moswavleebs evalebaT paragrafis teqstis Sesabamisi monakveTis wakiTxva (gv. 32). kiTx-

visTvis gankuTvnili drois amowurvis Semdeg, maswavlebeli ismens maT pasuxebs.

Semdeg moswavleebi ecnobian rubrikaSi _ mecniereba praqtikaSi _ mocemul teqstsa da 

sqemebs, raTa kiTxvas _ raSi iyenebs adamiani baqteriebs _ gascen pasuxi da Seavson sqema 

(gv. 33,  2). 

imisaTvia, rom maswavlebelma Seafasos, ramdenad gaiges moswavleebma axali masala, 

amuSavebs -is davalebebze (gv. 33, 3-6).

saSinao davaleba: aZlevs kvlevas, rogor aris rZemJava baqteriebis aqtivoba damokidebu-

li temperaturaze? evalebaT Catarebuli kvlevis angariSis dawera da warmodgena. rasak-

virvelia, moswavleebs evalebaT gansazRvron am eqsperimentisTvis damoukidebeli, damok-

idebuli da kontrolirebadi cvladebi.

2.3. eukariotuli mikroorganizmebi. erTujrediani sokoebi

maswavlebeli gakveTilis dasawyisSi ismens moswavleebisgan, Tu ra ician puris cxobaSi 

gamoyenebuli safuaris Sesaxeb. Semdeg mini-leqciiT acnobs maT informacias erTujredi-

ani sokoebis Sesaxeb, maT Soris safuar sokos ganixilavs, rogorc eukariotul mikroor-

ganizms. 

aqtivoba/aqtivobebi gakveTilis ZiriTad fazaSi moswavleTa aqtiuri CarTvisTvis: 

1. prokariotuli da eukariotuli mikroorganizmebis Sedarebis mizniT moswavleebi 

jgufebSi muSaoben  1 da 2 davalebaze. Seqmnil sqemebs warmoadgenen flipCartebze. 

moswavleebi aTvaliereben erTmaneTis namuSebvars, akeTeben interaqtiur prezentaciebs. 
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aRniSnuli aqtivoba xels uwyobs moswavleebSi ilustraciebze mocemuli informaciis ana-

lizisa da sqemebSi monacemebis organizebis unaris ganviTarebas.

laboratoriuli samuSao:

yuradReba misaqcevia, rom moswavleebs evalebaT eqsperimentis dagegmva, riTac gamoi-

kvleven safuari sokos gamravlebis intensivobas sakvebis (Saqris) raodenobaze damok-

idebulebiT. rasakvirvelia, eqsperimentis dagegmva gulisxmobs cvladebis gansazRvrasac. 

Tu gakveTilis dro ar iZleva dagegmili eqsperimentis prezentaciis saSualebas, maSin mas-

wavlebeli mas saSinao davalebad aZlevs. am SemTxvevaSi, marTalia ar viTxovT moswavlisgan 

eqsperimentis Catrebas, magram aseTi aqtivoba mainc uwyobs xels maTSi kvleviTi unarebis 

ganviTarebas.

2.4. wyalmcenareebi da umartivesebi

gakveTilis gamowvevis fazaSi maswavlebels moswavleebSi winare codnis gaaqtiurebis 

mizniT SeuZlia gamoiyenos kiTxvebi _  1 da 2: 1) ra ZiriTadi niSniT gansxvavdebian eu-

karioti mikroorganizmebi prokarioti mikroorganizmebisgan? romels aqvs ufro rTuli 

agebuleba? ratom Tvli ase? 2) ra aqvT saerTo eukariotul da porokariot organizmebs? 

Semdeg ki SeiZleba dasvas kiTxva: ra ici wyalmcenareebis Sesaxeb?

aqtivoba/aqtivobebis gakveTilis ZiriTad fazaSi moswavleebis aqtiuri CarTvisTvis: mas-

wavlebeli klass moswavleTa raodenobis gaTvaliswinebiT yofs eqvss jgufad an eqvss 

wyvilad, SemTxveiTobis principiT unawilebs maT paragrafSi ganxilul TiTo mikroorga-

nizms (qlorela, qlamidomonada, spirogira, mwvane evglena, Cveulebrivi ameba, qalamana), 

urigebs flipCartebsa da markerebs. davaleba: waikiTxon paragrafis teqsti, gamoiyenon 

mikroorganizmebis Sesaxeb ilustraciebze (gv. 36 da gv. 37) mocemuli informacia, gaakeTon 

mikroorganizmis Sesaxeb mokle daxasiaTeba, flipCartebze daxaton da gaukeTon warwerebi 

ujredis struqturebs; samuSaos dasrulebis Semdeg gaakeTon prezentaciebi. 

aRwerili aqtivoba Seesabameba samecniero praqtikas _ informaciis mopoveba, Sefaseba da 

gaziareba, radgan moswavleebi damoukideblad moipoveben saTanado informacias paragraf-

Si mocemuli samecniero teqstidan, mopovebuli informaciis mixedviT qmnian naxatebs da 

uziareben klass.

imisaTvis, rom maswavlebelma Seafasos, ramdenad gaiges moswavleebma axali masala, 

amuSavebs -is davalebebze (gv. 38, 3-8).
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2.5. mikroorganizmebis roli bunebaSi

gakveTilis gamowvevis fazaSi maswavlebels moswavleebSi sakiTxisadmi interesis aRZvra-

Si daexmareba ilustracia da masTan dakavSirebuli kiTxva (gv. 39), xolo wina klasebSi 

miRebuli codnis gasaaqtiureblad -is kiTxvebi: 1. organizmTa romel jgufs uwodeben 

mwarmoeblebs? ratom? 2. organizmTa romel jgufs uwodeben momxmareblebs? daasaxele 

magaliTebi.

aqtivoba/aqtivobebis gakveTilis ZiriTad fazaSi moswavleebis aqtiuri CarTvisTvis sasur-

velia maswavlebelma moswavleebi amuSaos suraT 2.5.1-is nivTierebaTa bunebrivi mimoqcevis 

sqemaze:  4. sqemis mixedviT aRwere mikroorganizmebis roli.

imisaTvis, rom maswavlebelma Seafasos, ramdenad gaiges moswavleebma axali masala, 

amuSavebs -is davalebebze (gv. 41,  5-9). gansakuTrebul yuradRebas gavamaxvilebT 

me-9 davalebaSi mocemul situaciur amocanaze, romelic problemaze orientirebul swav-

lebazea gaTvlili. 

pasuxi da savaraudo msjeloba: ufro did mosavals miiReben pirvel nakveTze, radgan 

Sxam-qimikati Teslze anadgurebs mxolod masze arsebul mikroorganizmebs, xolo meore na-

kveTi Sxam-qimikatebiT winaswar damuSavebis gamo, miwaSi ganadgurdeba sasargeblo baqter-

iebic, maTSoris, koJris baqteriebic, romelic lobios fesvebze saxldeba da mcenares 

damatebiT awvdis azotovan marilebs.

2.6. daavadebebis gamomwvevi mikroorganizmebi

gakveTilis gamowvevis fazaSi maswavlebels moswavleebSi sakiTxisadmi interesis aRZvra-

sa da winare codnis gaaqtiurebaSi daexmareba gonebrivi ieriSis Catareba kiTxvis dasmiT _ 

rogor daavadebas uwodeben infeqciurs? 

aqtivoba/aqtivobebi gakveTilis ZiriTad fazaSi moswavleebis aqtiuri CarTvisTvis sasur-

velia maswavlebelma moswavleebi amuSaos 4-kacian jgufebSi mcire jigsous gamoyenebiT: 

moswavleebs sTxovs, gaiTvalon 1-4-ze, SemTxveviTobis principiT unawilebs virusul in-

feqciur daavadebebs (wiTela, Cutyvavila, gripi, cofi) da avalebs: TiToeulma waikiTxos 

cxrilSi (gv. 43) mocemuli informacia im daavadebaze, romelic mas wilad ergo, Semdeg ki 

erTmaneTs gauziaron damuSavebuli informacia _ daavadebis simptomebi, gavrcelebis gza, 

daavadebisgan dacva da kontroli. 

am paragrafSi Zalian mniSvnelovania socialuri kvlevis dagegmva. jobia kvleva jgufma 

awarmoos: SeiZleba erTma jgufma gamoikvlios mikroraionis mosaxleoba, meorem _ skolis 

saSualo safexuris moswavleebi, mesamem dawyebiTi klasebis moswavleebi, risTvisac SeiZle-

ba mimarTos skolis eqims monacemebis asaRebad, meoTxem ki _ sakuTari klasis moswavleebSi 

Caataros gamokiTxva. sasurvelia, maswavlebeli daexmaros jgufis liders jgufis wevrebs 

Soris davalebis ganawilebaSi. savaraudod, am kvlevis ganxorcielebisTvis 7-10 dRe iqneba 

saWiro.

imisaTvia, rom maswavlebelma Seafasos, ramdenad gaiges moswavleebma axali masala, 

amuSavebs -is davalebebze (gv. 44, 1-4). 

2.7. baqteriuli daavadebebi

gakveTilis gamowvevis fazaSi maswavlebels moswavleebSi sakiTxisadmi interesis aRZvra-

sa da winare codnis gaaqtiurebaSi daexmareba gonebrivi ieriSis Catareba kiTxvis _ baqter-

iebiT gamowveuli romeli infeqciuri daavadebebia SenTvis cnobili? _ dasmiT. 
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aqtivoba/aqtivoebi gakveTilis ZiriTad fazaSi moswavleebis aqtiuri CarTvisTvis _

1. SeiZleba maswavlebelma kvlav mcire jigsou gamoiyenos an individualurad imuSaos 

moswavlem da gaecnos cxrilSi mocemul informacias (gv. 45) da Semdeg pasuxoben kiTxvebs 

(gv. 47,  1-4).

2. 5: gaecani rubrikas _ `mecniereba praqtikaSi~ _ da aRwere mecnierebis roli baqte-

riuli daavadebebis kvlevaSi.

3. jon snous kvlevis analizi. sasurvelia, am davalebaze imuSaon jgufSi. am aqtivo-

bis SesrulebiT moswavleebs umuSavdeba monacemebis analizisa da interpretaciis unari. 

savaraudo pasuxebi kiTxvebze: jon snous kvlevis sakvlevi kiTxva _ rogor/ra gziT vrcel-

deba mosaxleobaSi qolera? hipoTeza: qolera wyliT vrceldeba. hipoTezis safuZveli: daa-

vadebul adamianebs janmrTeli adamianebisgan gansxvavebuli wyalmomarageba hqonda. hipo-

Tezis Semowmeba: 1854 wels londonis erT-erT ubanSi, aTi dRis ganmavlobaSi, TiTqmis 500 

adamiani gardaicvala. am ubanSi xalxi wyals quCis tumboebidan iRebda. snoum sikvdilis 

SemTxvevebi da tumboebis adgilmdebareobebi rukaze daitana. igi mixvda, rom qoleris 

gavrceleba am ubnis tumbos ukavSirdeboda. man tumbos saxeluri moaZro da xalxma sxva 

sasmeli wylis gamoyeneba daiwyo. faqti, rasac misi Teoria eyrdnoboda: sxva sasmeli wylis 

gamoyenebis Semdeg qoleriT aRar xdebodnen avad. es faqti dadastureba iyo misi hipoTezis 

sisworisa, rom qolera dabinZurebuli wyliT vrceldeboda.

imisaTvia, rom maswavlebelma Seafasos, ramdenad gaiges moswavleebma axali masala, 

amuSavebs -is davalebebze (gv. 47,  6 _ 7). 

saSinao davaleba: ?8: mSoblebTan daadgine, romeli infeqciuri daavadeba gaqvs gadatani-

li da ra simptomebiT mimdinareobda igi. 

2.8. eukariotuli mikroorganizmebiT gamowveuli infeqciuri daavadebebi

gakveTilis gamowvevis fazaSi maswavlebels moswavleebSi sakiTxisadmi interesis ga-

mowvevasa da winare codnis gaaqtiurebaSi daexmareba kiTxvis dasma: ra iciT sokovani daa-

vadebebis Sesaxeb?

aqtivoba/aqtivobebi gakveTilis ZiriTad fazaSi moswavleebis aqtiuri CarTvisTvis _

1. saxelmZRvaneloSi mocemul cxrilze (gv. 48) moswavleTa individualuri muSaoba da 

kiTxvaze pasuxis momzadeba: 1 _ daasaxele adamianSi gavrcelebuli sokovani daavadebebi. 

aRwere, rogor SeiZleba Tavis dacva sokovani daavadebebisgan.

2. rubrikaSi _ `mecniereba da praqtikaSi~ _ mocemul teqstze wyvilebSi muSaoba da 

kiTxvebze pasuxis gacema: 2. daasaxele saSualebebi, rasac fermerebi iyeneben kartofilis 

sokovani daavadebebis sawinaaRmdegod. maTagn romelma xerxma SeiZleba Seuqmnas saSiSroeba 

adamianis janmrTelobas? ratom fiqrob ase? 3. axseni kartofilis sokovan daavadebebTan 

brZolis 2-5 saSualebis dacvis aucilebloba.

orive kiTxvaze muSaoba moswavleebSi aviTarebs argumentirebuli msjelobis unars.

3. suraT 2.8.2-ze mocemul sqemaze muSaoba da kiTxvebze pasuxis momzadeba: 5. mocemuli 

sqemis mixedviT (sur. 2.8.2) aRwere daavadeba, malariis ganviTareba da misi gavrcelebis gza. 

6. ratom ebrZvian dasaxlebul punqtebSi buzebsa da koRoebs?

saSinao davaleba: 4. moiZie informacia vazis sokovani daavadebisa da masTan brZolis 

xerxebis Sesaxeb. warmoadgine posteris an slaid-Sous saxiT.
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2.9. mavne mikroorganizmebis gavrcelebis aRkveTa

gakveTilis gamowvevis fazaSi maswavlebels moswavleebSi sakiTxisadmi interesis ga-

mowvevaSi daexmareba kiTxvebi: rogor davicvaT Tavi arasasurveli mikroorganizmebisgan? 

ratom vinaxavT sakveb produqtebs macivarSi?

amave miznisTvis SeiZleba Catarebuli mecnieruli kvlevis Sedegebis analizi (gv. 50). am 

aqtivobaze muSaoba mniSvnelovania kidev imitom, rom moswavleebma unda Camoayalibon sakv-

levi kiTxva mocemuli eqsperimentisTvis.

aqtivoba/aqtivobebi gakveTilis ZiriTad fazaSi moswavleebis aqtiuri CarTvisTvis _

1.  1: gaecani cxrilSi (gv. 51) mocemul informacias da upasuxe kiTxvebs: a) infeqciuri 

daavadebebis gavrcelebis ra gzebi arsebobs? moiyvene Sesabamisi magaliTebi. b) daasaxele 

arasasurveli mikroorganizmebisgan Tavis dacvis saSualebebi. axseni, Sen mier dasaxele-

buli saSualeba rogor dagicavs mikroorganizmebisgan. 2. daasabuTe mikroorganizmebis 

gamravlebis pirobebis codnis aucilebloba.

imisaTvis, rom maswavlebelma Seafasos, ramdenad gaiges moswavleebma axali masala, 

amuSavebs -is davalebebze (gv. 52,  3 _ 5). 

am aqtivobebidan Zalian mniSvnelovania me-5 davalebaSi mocemuli situaciuri amocana: 

eqimma 14 wlis gigos Cutyvavilas diagnozi dausva. man auxsna gigos, rom Cutyvavila in-

feqciuri daavadebaa. am avadmyofobis gadatanis Semdeg es avadmyofoba adamianebs aRar 

emarTebaT. gigos avadmyofobisas deda da bebia uvlida. maT ukvirdaT, rom gigos Cutyvavi-

la daemarTa, radgan, maTi azriT, es daavadeba mxolod Cvil bavSvebs emarTebodaT. Gigo 

dainteresda da gaarkvia, rom arc dedas (35 wlis) da arc bebias (58 wlis) es infeqciuri 

daavadeba ar hqondaT gadatanili. igi Sewuxda, magram ufrosebma daamSvides: `Cutyvavila 

zrdasrulebs ar emarTebaT~. am informaciis dasazusteblad gigom internetSi informacia 

moiZia: CutyvavilaTi daavadebis ganawileba asakobrivi jgufebis mixedviT, romelic cx-

rilSia warmodgenili:

infeqciuri 

daavadeba

daavadebulTa 

saerTo raodenoba

1 wlam-

de

1-4 

wlis

5-14 

wlis

15-19 

wlis

20-29 

wlis

30-59 

wlis

+60 

wlis

Cutyvavila 3375 143 663 2244 180 104 39 2

a) cxrilSi arsebuli monacemebis safuZvelze daadgine, CutyvavilasTan dakavSirebiT

swori mosazreba hqondaT Tu ara gigos ojaxis wevrebs?

b) gigos ar undoda, rom misi ojaxis wevrebi avad gamxdariyvnen. man ufrosebisTvis

dawera rCevebi, Tu rogor unda aecilebinaT Tavidan es infeqciuri daavadeba. Camoayal-

ibe minimum sami rCeva, romelic mas SeiZleba mieca ojaxis wevrebisTvis.

es aqtivoba problemaze orientirebul swavlebazea gaTvlili. situaciuri amocanis 

mixedviT moswavleebma unda gadaWran problema: a) swori mosazreba hqondaT Tu ara gigos 

ojaxis wevrebs da b) rCevebis Camoyalibeba CutyvavilaTi daavadebis prevenciis mizniT.

savaraudo pasuxebi: a) gigos ojaxis wevrebs araswori mosazreba hqondaT Cutyvavilas 

gavrcelebasTan dakavSirebiT, radgan gigos mier moZiebuli informaciidan irkveva, rom 

30-59 wlis asakSi aris CutyvavilaTi daavadebis 39 SemTxveva. radgan gigos deda 35 wlisaa, 

bebia ki 58 wlis, SesaZlebelia maTac gadaedos gigosgan Cutyvavila. b) avadmyofTan urT-

ierTobis dros gamoiyenon samedicino pirbade; xeliT uSualo kontaqtis Semdeg kargad 

daibanon xelebi; ar gamoiyenon avadmyofis WurWeli.
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saSinao davaleba: proeqtis _ `infeqciuri daavadebis gavrcelebis gzebi da prevencie-

li RonisZiebebi~. moswavleebi ecnobian danarT 4-Si mocemul proeqtis nimuSs. saWiroebis 

SemTxvevaSi svamen kiTxvebs. maswavlebeli klass yofs 4 jgufad, acnobs moswavleebs in-

feqciuri daavadebebis CamonaTvals: gripi, wiTela, Cutyvavila, tuberkuliozi. jgufebs 

aZlevs infeqciuri daavadebis CamonaTvalidan romelimes arCevis saSualebas. Tu aRmoCnda, 

rom yvela daavadebis ganawileba ver moxda jgufebSi, maSin TviTon anawilebs SemTxvevi-

Tobis principiT (erTnair patara furclebze awers infeqciuri daavadebis saxelwodebas, 

yris yuTSi da TiToeuli jgufis warmomadgeneli iRebs yuTidan erT romelime furcels). 

irCeven jgufis liders, romelsac maswavlebeli exmareba jgufis wevrebs Soris davale-

bebis ganawilebaSi. proeqtis ganxorcielebisTvis eZlevaT ori kvira, proeqtis ganxorcie-

jebis Semdeg unda warmoadginon angariSi individualurad.

danarTi 4 _ proeqtis ZiriTadi etapebi

proeqtis etapebi 

proeqtis saxelwodeba
... infeqciuri daavadebis gavrcelebis gzebi da prevenciuli 

RonisZiebebi

problemis analizi/ratom 

gadawyvite am sakiTxze

proeqtis ganxorcieleba?

bolo wlebSi es daavadeba (Sens mier SerCeuli infeqciouri 

daavadebis dasaxeleba) farTod gavrcelda Cvens qveyanaSi 

da zogjer mZime Sedegebic moyva. vfiqrob, erT-erTi mizezi 

SeiZleba iyos is, rom adamianebma ar ician am infeqciis 

gavrcelebis gzebi da prevenciuli RonisZiebebi problemis 

analizi/ratom gadawyvite am sakiTxze proeqtis ganxorciele-

ba?

proeqtis mizani

• ... daavadebis gamomwvevi mizezebi, gavrcelebisa da pre-

venciis gzebis Sesaxeb Teoriuli masalis Seswavla 

• sazogadoebis informireba am daavadebis gavrcelebis 

gzebisa da prevenciuli RonisZiebebis Sesaxeb

samizne jgufi (ganxor-

cielebuli proeqtiT vin 

miiRebs sargeblobas) 

skolisa da mikroraionis sazogadoeba

proeqtis amocanebi

1. am daavadebis gavrcelebisa da prevenciuli RonisZie-

bebis Sesaxeb skolisa da mikroraionis sazogadoebis 

informirebulobis kvleva 

2. am daavadebis gavrcelebisa da prevenciuli RonisZiebebis 

Sesaxeb sainformacio bukletebis momzadeba da sazoga-

doebaSi gavrceleba

aqtivobebi

• kiTxvarebis momzadeba skolis sazogadoebisa da mikro-

raionis mosaxleobis gamokiTxvisTvis (SeniSvna: kiTxvari 

ise unda iqnes Sedgenili, rom SesaZlebeli iyos infor-

maciis mogroveba, Tu ra ician am daavadebis gavrcelebis 

gzebisa da prevenciis Sesaxeb; aseve, aqvT Tu ara Catare-

buli acrebi, saWirod Tvlian Tu ara acrebis gakeTebas 

da ratom?)

• respodentebis SerCeva da gamikiTxvis Catareba; mopovebu-

li informaciis aRricxva, analizi da daskvnis gamotana;
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aqtivobebi

• internetis saSualebiT (SeniSvna: maswavleblis mi-

TiTebul sando saitze) statistikuri monacemebis mop-

oveba qveyanaSi am daavadebis SemTxvevebis Sesaxeb;

• daavadebis simptomebis, gavrcelebis gzebisa da prevenci-

uli RonisZiebebis Sesaxeb informaciis mopoveba samecnie-

ro literaturidan (SeniSvna: maswavleblis miTiTebuli);

• SerCeuli infeqciuri daavadebis Sesaxeb sainformacio 

bukletebis momzadeba;

• proeqtis prezentacia skolisa da Temis sazogadoebis 

winaSe, momzadebuli bukletebis darigeba. 

saWiro resursebi

kompiuteri, proeqtori, Tabaxis furclebi, samecniero lit-

eratura, adamianuri resursebi _ respodentebi (gamokiTxvaSi 

monawile adamianebi).

samoqmedo gegma

aqtivoba
aqtivobisaTvis

saWiro dro

pasuxismgebeli 

piri

pasuxebi davalebebze:

§2.1.

1. (kavSiri cnebebs Soris: struqtura, nivTiereba, sistematikuri jgufi).

virusisa da baqteriis agebulebis Sedareba

virusi baqteria

ujredis kedeli
ar gaaCnia (SemosazRvrulia 

cilovani garsiT)
gaaCnia

ujredis membrana ar gaaCnia gaaCnia

citoplazma ar gaaCnia gaaCnia

memkvidreobiTi nivTiereba gaaCnia gaaCnia

2. radgan maT ar aqvT ujreduli agebuleba, magram gaaCniaT sakuTari memkvidreobiTi 

nivTiereba da gamravlebis unari maspinZel ujredSi.

3.

araujreduli forma prokarioti eukarioti

virusebi baqteriebi sokoebi, mcenareebi, adamiani, cxovelebi

4. ujreduli da organizmuli.

5. 1) baqteriofagi Slis baqteriis memkvidreobiT nivTierebas da mis resursebs iyenebs 

sakuTari aslebis warmosaqmnelad;

2) maT iyeneben baqteriuli daavadebebis samkurnalod;

3) gamravlebis unari.
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§2.2.

1. 

mcenareuli ujredi saerTo baqteriis ujredi

birTvi

mitoqondria

qloroplasti

vakuoli

ujredis kedeli

plazmuri membrana

citoplazma

memkvidreobiTi nivTiereba

kafsula

Solti

wamwamebi

2. 

sawyisi masala baqteria
gansakuTrebuli 

pirobebi

miRebuli sakvebi

produqti

eTilis spirtis

Semcveli Rvino

rZe

ZmarmJava

rZemJava

Jangbadi

90°C 

Zmari

iogurti

3. baqteriebis gavrcelebas uzrunvelyofs maTi kvebis gansxvavebuli tipi da xelsayrel 

pirobebSi swrafi gamravlebis unari.

4. 2 628 000 baqteria.

5. 

ujredi ujredis 

kedeli

plazmuri 

membrana

birTvi qloro-

plasti

mitoqon-

dria

memkvidreobi-

Ti nivTiereba

citopla-

zma

baqteriuli + + _ _ _ + +

mcenareuli + + + + + + +

cxoveluri _ + + _ + + +

6. radgan maRal temperaturaze daixocos rZeSi baqteriebi.

§2.3. 

1. 

sokos ujredi saerTo baqteriis ujredi

birTvi

mitoqondria

vakuoli

ujredis kedeli

plazmuri membrana

citoplazma

memkvidreobiTi nivTiereba

kafsula

Solti

wamwamebi

2. sokos ujreds baqteriisgan gansxvavebiT, gaaCnia birTvi, mitoqondria, vakuoli.

3. 1) zelen safuarian coms 2) coms aTavseben, daaxloebiT, 28°C-ze gasafueblad; 3) ga-

fuebuli comi gadaaqvT formebSi da acxoben 180°C-ze.

§ 2.4.

1. mikroorganizmebis gadaagilebis saSualebebia: Solti, wamwamebi da cru fexebi.

2. (pasuxi ix. rubrikaSi _ `mecniereba praqtikaSi~, gv. 37).

3. eukariot mikroorganizmebs, prokariotisgan gansxvavebiT aqvT: birTvi, mitoqondria, 

qloroplasti (wyalmcenareebSi), saWmlis momnelebeli da gamomyofi vakuolebi (umar-

tivesebSi); ufro rTuli agebuleba aqvT eukariotebs, radgan maTi ujredi ufro bevri 
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mikrostruqturisgan Sedgeba da ufro mowesrigebulad mimdinareobs sasicocxlo pro-

cesebi. orives agebulebis mixedviT gaaCnia plazmuri membrana, citoplazma da memkvidre-

obiTi nivTiereba da rac mTavaria, oriveSi vlindeba yvela sasicocxlo Tviseba.

4. saprofitebi mza sakveb organul nivTierebebs organizmebis mkvdari narCenebisgan 

iRebs, xolo paraziti _ maspinZeli organizmidan.

5. avtotrofi eukarioti mikroorganizmebia: qlorela, qlamidomonada, spirogira, 

radgan maT qloroplasti gaaCniaT da maTSi fotosinTezi mimdinareobs; xolo hetero-

trofebi _ ameba da qalamana, maT qloroplasti ar gaaCniaT da garemodan mza sakveb or-

ganul nivTierebebs iTviseben.

6. mwvane evglenas axasiaTebs miqsotrofuli kveba, radgan gaaCnia qloroplastebi da 

sinaTleze fotosinTezs awarmoeben, xolo Rame, garemodan mza sakveb nivTierebebs iT-

visebs. 

7. mwvane evglenas maTgan gansxvavebiT, ar gaaCnia ujredis kedeli da ujredSi aqvs mrava-

li qloroplasti. 

§2.5

1. mwarmoeblebi arian is organizmebi, romelTac SeuZliaT araorganuli nivTiere-

bebidan organuli sakvebi nivTierebebis Seqmna, eseni arian ZiriTadad fotoavtotrofebi _ 

mcenareebi da cianobaqteriebi. 

2. momxmareblebi arian heterotrofebi da nawilobriv miqsotrofebi, romlebic mza 

sakveb nivTierebebs saWiroeben. eseni arian cxovelebi, sokoebi da baqteriebi (ciano baqter-

iebis garda).

3. damSlelebi _ sokoebi da baqteriebi saprofitebi arian, axasiaTebT saprofituli kve-

ba (kveba mkvdari organuli narCenebiT).

4. mcenareebi garemodan STanTqaven araorganul nivTierebebs, romlidanac fotosinT-

ezis procesSi qmnian organul nivTierebebs, am organul nivTierebebs sakvebad moixmars 

sxva organizmebi (momxmareblebi) _ mcenareWamia cxovelebSi uSualod mcenaridan gadadis 

maT organizmSi es nivTierebebi, xolo mtacebeli cxovelebSi _ mcenareWamia cxovelebidan; 

cxovelebisa da mcenareebis sxvadasxva narCenebs araorganul nivTierebamde Slian saprof-

iti baqteriebi da sokoebi; damSlelebis mier warmoqmnil araorganul nivTierebebs kvlav 

mcenareebi iyeneben.

5. mikroorganizmebis roli bunebaSi mravalmxrivia: fotoavtotrofi mikroorganizmebi 

qmnian sakvebs sinaTlis energiis xarjze da mravali cxovelis sakvebs warmoadgenen, atmos-

ferodan STanTqaven naxSirorJangs da gamoyofen Jangbads. saprofitebi mkvdari organuli 

narCenebis mineralizacias axdenen da amdidreben niadags, asufTaveben garemos.

6. saprofiti anu damSleli mikroorganizmebis, roli ganuzomlad didia nivTiereba-

Ta wrebrunvaSi. isini organuli narCenebisgan aTavisufleben dedamiwas da niadags miner-

alebiT amdidreben.

7. foTlebis dawva ar aris kargi. umjobesia isini damSlelebma daSalon da niadagi min-

eralebiT gaamdidron. garda amisa, wvis dros atmosferoSi mavne nivTierebebi gamoiyofa.

8. a) mwarmoebelia mcenare, momxmareblebi arian ciyvi (mcenarismWameli) da kverna (mta-

cebeli), xolo saprofiti mikroorganizmebi _ damSlelebia.

b) organuli sakvebi nivTierebebi mcenaredan xvdeba ciyvSi, ciyvidan _ mtacebel cx-

ovelSi (kvernaSi), mcenareebisa da cxovelebis narCenebSi arsebul organul nivTierebebs 

Slian damSleli mikroorganizmebi, saidanac araorganuli nivTierebebi xvdeba mcenareSi, 
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romelic fotosinTezis procesSi gardaqmnis organul nivTierebebad; g) nebismieri rgolis 

amovardnis SemTxvevaSi dairRveva nivTierebaTa bunebrivi mimoqceva.

§2.6

1. sasrgebloa kvebis mrewvelobaSi gamoyenebuli mikroorganizmebi: rZemJava baqteriebi, 

ZmarmJava baqteriebi, safuari sokoebi. sazianoa daavadebis gamomwvevi mikroorganizmebi, 

saprofitma mikroorganizmebma SeiZleba saWmeli gaafuWos. 

2. vaqcinaciiT organizmSi SeyavT daavadebis dasustebuli gamomwvevebi, an maTi Sxamiani 

nivTierebebi. organizmSi sapasuxod iseTi nivTierebebi gamomuSavdeba, romelic momavalSi 

icavs am daavadebisgan.

3. ix. cxrili gv. 43.

4. virusuli daavadebebis gavrcelebis sxva da sxva gzebi arsebobs, magaliTad, haer-

wveTovani, avadmyofTan uSualo kontaqti, misi WurWliTa da piradi moxmarebis sagnebiT 

sargebloba, daavadebul cxovelTan kontaqti da sxva.

5. acrebi, daavadebul adamianTan mWidro kontaqtisgan Tavis Sekaveba, piradi higienis 

dacva, ucxo cxovelebTan urTierTobisgan Tavis Sekaveba da dakbenis, dakawvris SemTxveva-

Si dauyovnebliv eqimisTvis mimarTva.

§2.7

1. ix. cxrili gv. 45. qolera, yivanaxvela, difteria, tuberkulozi, botulizmi, tetanusi. 

2. tuberkuloziT daavadebuli Zroxis rZis moxmareba. (damatebiTi informacia: `Savi 

Wiri~ baqteriuli daavadeba iyo, romelsac virTxebi avrcelebdnen. cimbiris wyluli 

(jilexi) baqteriuli daavadebaa, romelic daavadebuli Sinauri pirutyvisgan gadaedeba 

adamians. infeqciur daavadebas, romelic cxovelidan adamianze (an piriqiT) vrceldeba, 

zoonozi ewodeba).

3. Tbili da teniani garemo. 

4. Tu gvecodineba baqteriis gamravlebisa da gavrcelebis pirobebi, SegveZleba maTi 

gavrcelebis regulireba da SezRudva.

5. mecnierebis roli baqteriuli daavadebebis kvlevaSi ganuzomlad didia. sanam mecnier-

ebi aRmoaCendnen da Seiswavlidnen daavadebebis gamomwvev mizezebs da misi gavrcelebis 

gzebs, aTasobiT adamiani ixoceboda, icleboda soflebi da qalaqebi. marto `Sav Wirs~ Sua 

saukuneebSi, romelic evropaSi gemebidan Semosulma daavadebulma virTagvebma da maTma 

parazitma rwyilebma gaavrceles, evropis mosaxleobis udidesi nawili emsxverpla. TviT 

mefeebis sasaxleebic ar iyo am mxriv daculi. xolo tuberkuloziT gasuli saukunis pir-

vel naxevarSi uamravi adamiani gardaicvala. amitom, fasdaudebelia lui pasteris, robert 

koxis, jon snous, aleqsandre flemingis Sroma da Rvawli mikrobebis Seswavlasa da maT wi-

naaRmdeg brZolaSi. mikrobebTan muSaobisas yvelaze mniSvnelovania usafrTxoebis normebis 

dacva, raTa ar moxdes saSiSi mikrobebis gavrceleba.

6. mikrobebis kultivirebiT SesaZlebelia daavadebis gamomwvevis diagnostireba, sxva-

dasxva medikamentebis mimarT maTi gamZleobis (rezistentobis) gansazRvra, dakvirvebebis 

warmoeba, axali sasargeblo mikroorganizmebis jgufebis/Stamebis gamoyvana da sxva.

7. petris Tasze mzaddeba steriluri sakvebi are (sterilizaciis pirobebis dacva), alze 

gasterilebuli liTonis maryuJiT mdinaridan viRebT masalas (wylis wveTi) da Segvaqvs 

sakveb areSi Zalian swrafad. petris Tasi ixureba da webovani lentiT iwebeba. mimdinareobs 

inkubacia TermostatSi, izrdeba kultura, ris Semdegac xdeba misi mikroskopuli kvleva.
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§2.8

1. adamianebSi gavrcelebuli sokovani daavadebebia rZiana, aTletis fexi, frCxilis 

mikozi. Tavdacvis saSualebaa piradi higienis dacva. ar isargebloT sxvisi piradi nivTebiT: 

pirsaxociT, sawoliT, fexsacmeliT. auzebis saSxapeebSi ar iyoT fexSiSveli, kargad gaimS-

raleT fexebi saSxapidan gamosvlis Semdeg, radgan sokos gamravlebisTvis aucileblad 

esaWiroeba teniani garemo.

2. fermerebi kartofilis mavneblis winaaRmdeg naTesebSi Sxam-qimikatebs moixmaren, ro-

melic adamianebisTvis usafrTxo ar aris. garda amisa, daavadebisadmi Seuvali kartofi-

lis jiSebic saeWvoa da xSirad mosaxleobaSi misi gamoyeneba-ar gamoyeneba kamaTis, xolo 

mecnierebisTvis _ kvlevis sagania.

3. sokos cxovelqmedebisa da gavrcelebisTvis aucilebeli pirobaa teniani da Tbili 

garemo. amitom kartofili aseT garemoSi ver modis, is sokovani daavadebiT avaddeba. kar-

tofilis morwyvas cxeli dRis ganmavlobaSi eridebian, radgan es sokos gamravlebisTvis 

saukeTeso pirobaa. mosavlis aRebamde erTi TviT adec morwyva mxolod zians moitans. es 

ara marto sokovani daavadebis, aramed lpobis baqteriebis gamravlebisTvisac saukeTeso 

pirobebs Seqmnis da mosavali daikargeba. aseve aucilebelia daavadebuli kartofilis ga-

motana miwis nakveTidan da ganadgureba, radgan is infeqciis gavrcelebis wyaroa.

4. vazis sokovani daavadebebidan aRsaniSnavia Wraqi, nacari, yurZnis nacrisferi sid-

ample, yurZnis Savi sidample, yurZnis TeTri sidample, vazis Savi laqianoba, fuzarozi da 

sxva. informaciis moZieba SesaZlebelia Semdeg veb-gverdebze:

https://drive.google.com/fi le/d/0B3By27k_VyD8R0tNMWkyRVd3UnM/view
http://srca.gov.ge/fi les/%E1%83%95%E1%83%90%E1%83%96%E1%83%98%E1%83%A1_%E1%83%9

B%E1%83%90%E1%83%95%E1%83%9C%E1%83%94%E1%83%91%E1%83%9A%E1%83%94%E1%83
%91%E1%83%98.pdf

5. (sur. 2.8.2) mocemulia malariis gavrcelebis gza. SesaZlebelia koRodan nerwyvTan 

erTad malariis plazmodiumi moxvdes janmrTel adamianis sisxlSi da dainficirdes. para-

ziti sisxliT aRwevs RviZlSi, sadac swrafad mravldeba da Semdeg sisxlSi gadadian. rode-

sac koRo ukbens daavadebul adamians, adamianis sisxlTan erTad masSi aRwevs parazitebic, 

koRom SeiZleba sxva adamiani daavados.

(damatebiTi informacia maswavleblisTvis: es paraziti Tavisi ganviTarebisTvis or 

maspinZels saWiroebs. adamiani Sualeduri maspinZelia da masSi plazmodiumis usqeso 

gamravleba mimdinareobs, xolo koRo anofelesis mdedri saboloo maspinZelia da masSi 

plazmodiumis sqesobrivi gamravleba xdeba. infeqciis wyaroa malariiT dasnebovnebuli 

adamiani, romelsac kbens koRo anofelesis mdedri da mis sanerwyve jirkvalSi xvdeba pla-

zmoidebi. isini aq, koRos sanerwyve jirkvalSi, sporozoitebad gardaiqmnebian. aseTi koRos 

nakbenidan adamianis sisxlSi xvdebian sporozoitebi, romlebic iWrebian RviZlSi, mravl-

debian, azianeben RviZlis ujredebs (skdeba ujredebi), gamodian, xvdebian sisxlSi, iWrebian 

eriTrocitebSi da maTac Slian. eriTrocitebidan maTi gamosvla da axal eriTrocitebSi 

SeWra garkveul cikls moicavs _ saqarTveloSi gvxvdeboda samdRiuri ciklis plazmodi-

umi. am dros adamianebs Zlieri Semcivneba da Semdeg temperaturis Zlieri mateba (39°-41°) 
aReniSnebaT. aseTi adamianis sisxlis amowovis Semdeg koRo inficirdeba da daavadebis sxva 

adamianze gadamtani xdeba. e.i. adamiani da koRo erTmaneTs ainficireben).

6. buzebi da koRoebi infeqciis gamomwvevi parazitebis gadamtanebi arian da dasaxlebul 

punqtebSi maTTan brZola aucilebelia.



84

§2.9

1. a) infeqciuri daavadebebis gavrcelebis sxvadassxva gza arsebobs: haerwveTovani (gri-

pi, wiTela, wiTura, Cutyvavila, tuberkulozi), kontaqturi, SexebiT (sokovani daavadebebi, 

mag, aTletis fexi), dabinZurebuli sakvebiT (salmonelozi, botulizmi), dabinZurebuli wy-

liT (qolera, dizenteria), infeqciebis gadamtani cxovelebiT (cimbiris wyluli, Savi Wiri, 

malaria), organizmis gamonayofiT da biologiuri siTxeebiT (sisxli, limfa, qsoviluri 

siTxe, nerwyvi, Sardi, ganavali), sqesobrivi gziT.

b) higienuri RonisZiebebi, piradi higienis dacva, xelebis xSiri dabana, erTjeradi cx-

virsaxocebis da saWiroebis SemTxvevaSi pirbadeebis gamoyeneba. daavadebulTan kontaqtis 

SezRudva, specialuri xsnarebis gamoyeneba da am xsnarebiT saSxapeebis, auzebis, sapirfare-

Soebis damuSaveba, samedicino iaraRebis da konservebis sterilizacia, saeWvo warmoSobis 

wylis miRebisgan Tavis Sekaveba, sakvebi produqtebis sworad Senaxva da dacva. cxovelis 

kbenis, dakawvris SemTxvevaSi eqimTan konsultacia, mwerebisgan Tavdasacavad badeebis da 

sxva saSualebebis gamoyeneba.

2. Tu gvecodineba daavadebis gamomwvevi mikroorganizmebis gamravlebisa da gavrcelebis 

pirobebi, SegveZleba maTi gavrcelebis regulireba, SezRudva da Tavis dacva maTgan.

4. Termulad daumuSavebeli produqtidan SesaZloa mikroorganizmebi moxvdnen ukve 

Termulad damuSavebul produqtze, xolo am gziT Cven organizmSi.

5. (pasuxi ix. maswavleblis wigni, gv. 77).

Tema 2-is Sejameba _ pasuxebi:

testuri davalebebi

1 2 3 4 5 6 7 8

a X

b X X X X

g X

d X X

davalebebi _ kritikuli azrovnebisTvis

1. movamzadeb am organizmis mikropreparats da mikroskopiT ganxilvisas davakvirdebi 

ujredSi aris Tu ara birTvi. birTvis aRmoCenis SemTxvevaSi es organizmi sokos ekuTvnis, 

winaaRmdeg SemTxvevaSi _ baqteriebs.

2. 1) gaanadgurebs adamianisaTvis saSiSi infeqciuri daavadebebis gamomwvev baqteriebs; 

2) ver SeZlebs, radgan kvebis mrewvelobisTvis mniSvnelovani baqteriebic ganadgurdeba; 

garda amisa, narCenebis gaxrwnac Sewydeba da warmoiqmneba didi nagavsayreli. 

3. antibiotiki zRudavs aramarto paTogenuri baqteriebis gamravlebas, aramed _ nawlav-

Si binadar sasargeblo baqteriebisasac, magaliTad, nawlavis Cxiris baqteriis.

4. 1) radgan Tambaqos daavadebuli foTlidan gamoyofilma gafiltrulma eqstraqtma 

(iseT filtrSi, romelSic baqteriebi ver gadian) gamoiwvia janmrTeli mcenaris Tambaqos 

mozaikiT daavadeba. 2) im droisTvis mecnierebs Soris iyo mosazreba, rom yvela cocx-

al organizms aqvs ujreduli agebuleba da radgan gafiltruli eqstraqti baqteriebs ar 

Seicavda da mainc gamoiwvia janmrTeli mcenaris daavadeba, CaTvales, rom eqstraqti Sei-

cavda daavadebuli mcenaridan gamoyofil Sxams. 3) eqstraqts ganvixilavdi eleqtronuli 

mikroskopiT.
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vizualuri masalis gansja

suraTi asaxavs Camocvenili foTlebis daSlas, romelSic saprofiti mikroorganizmebi 

monawileoben. maTi moqmedebiT organizmis narCenebis mineralizacia _ araorganul niv-

Tierebebad gardaqmna xdeba.

monacemTa analizi

1. me vxedav, rom:

• diagramaze mocemulia sxvadasxva feris xuTi grafikuli mrudi, romelzedac sxvadasx-

va temperaturaa moniSnuli da asaxavs garkveul droSi baqteriebis raodenobis cvlilebas;

• aqedan oTx grafiks aqvs aRmavali mimarTuleba;

• mexuTe grafiki, romelzedac aweria 4°C sworxazovania, ar icvleba misi sawyisi mdgo-

mareoba; 

• oTxi grafiki erTmaneTisgan gansxvavdeba simaRliT da uCveneben baqteriebis sxvadasx-

va raodenobas gansxvavebul temperaturasa da drois monakveTSi; 

• maCvenebels 900-s yvelaze mokle droSi (daaxloebiT 10 saaTSi) uaxlovdeba mxolod 

muqi lurji grafiki, romelzedac moniSnulia 30°C;

es imas niSnavs, rom:

• sxvadasxva feris grafikuli mrudi uCvenebs sxvadasxva temperaturaze drois garkveul 

monakveTSi baqteriebis raodenobas;

• radgan baqteriebis yvelaze didi raodenobas mokle droSi aCvenebs 30°C, es imas niS-

navs, rom baqteriebis gamravlebisTvis yvelaze xelsayreli temperaturaa 30°C;

• radgan 4°C-ze ar izrdeba baqteriebis raodenoba, 4°C aris baqteriebis am jgufisTvis 

araxelsayreli temperatura. 

2. me vxedav, rom:

• diagramaze mocemulia erTi grafikuli mrudi, romelic asaxavs safuaris ujredebis 

raodenobis cvlilebas yovel 20 wuTSi;

• me-60 da 120 wuTebs Soris mkveTrad aRmavali forma aqvs mruds;

• 120-e da me-200 wuTebs Soris mruds sworxazovani forma aqvs.

es imas niSnavs, rom:

• me-60 da 120 wuTebs Soris mkveTrad gaizarda safuaris raodenoba;

• 120-e da me-200 wuTebs Soris ki baqteriebis raodenoba aRar izrdeba.

aseTi cvlilebis mizezi aris is, rom dasawyisSi safuars sakmarisi raodenobis sakve-

bi aqvs glukozis saxiT, xolo 120-e wuTis Semdeg safuaris ujredebis gamravlebis gamo 

xsnar Si gamoileva glukoza.

3. moswavlis sakvlevi kiTxva iyo: gripiT daavadeba rogor aris damokidebuli adamianis 

asakze. 
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monacemebis organizeba sqemebSi:

1.

safuari sokos ujredi saerTo qlamidomonada

ujredis kedeli ujredis kedeli

plazmuri membrana

citoplazma

birTvi

ujredis kedelSi celuloza

saxameblis marcvlebi

qloroplasti

wiTeli Tvalaki

qitini

glikogenis marcvlebi

2. (kavSiri cnebebs Soris: struqtura, sasicocxlo Tviseba _ kveba, sistematikuri jgufi).

1. organizms aqvs ujreduli agebuleba?
diax _ gadadi me-2 kiTxvaze

ara _ es aris virusi

2. am organizms aqvs birTvi?
diax _ gadadi me-3 kiTxvaze

ara _ es aris baqteria

3. am organizms aqvs ujredis kedeli?
diax _ gadadi me-4 kiTxvaze

ara _ es aris umartivesi

4. es organizmi avtotrofia?
diax _ es aris wyalmcenare

ara _ es aris erTujrediani soko.

3. (kavSiri cnebebs Soris: struqtura, nivTiereba, sasicocxlo Tviseba _ kveba, siste-

matikuri jgufi).

ujredis

struqtura
baqteria safuari soko qlamidomonada ameba

ujredis kedeli + + + _

ujredis

membrana
+ + + +

citoplazma + + + +

memkvidreobiTi

nivTiereba
+ + + +

birTvi _ + + +

qloroplasti _ _ + _

eukarioti Tu

prokarioti
prokarioti eukarioti eukarioti eukarioti

avtotrofi Tu het-

erotrofi
heterotrofi heterotrofi avtotrofi heterotrofi

4. (kavSiri cnebebs Soris: struqtura, funqcia, nivTiereba, sistematikuri jgufi, teqno-

logia, medicina, janmrTeloba).
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wyalmcenareebi

erTujrediani

erTujrediani

sokoebi

mniSvneloba

mravalferovneba

bunebaSi saprofitebi monawileoben nivTiereba-

Ta bunebriv mimoqcevaSi, mcenareebsa da cx-

ovelebSi daavadebebs iwveven.

ujreduli

virusi

Zafnari

prokariotuli

baqteriebi umartivesebi

mikroorganizmebi

arasasurveli mikroorganizme-

bisgan dacvis saSualebebi

san-higienuri wesebis dacva, 

vaqcinacia:

adamianis saqmianobaSi kvebis 

teqnologia, farmakologia, 

iwveven infeqciur daavadebebs, 

afuWeben sakvebs. 
eukariotuli

araujreduli

Temis _ mikroorganizmebis SejamebisTvis Cven mier warmodgenili eleqtronuli re-

sursebidan SeiZleba interaqtiuri TamaSis _ `konverti~ _ gamoyeneba.
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Tema 3 _ mcenareebi

sistematikuri 

jgufebi

adamianis

saqmianobaSi

bunebaSixavsebi

gvimrebi

yvavilovani mcenareebi

wyalmcenareebi

SiSvelTeslovnebi

mcenareebi

mniSvneloba mcenareebTan

usafrTxo urTier-

Tobis wesebi

mcenareTa

biomravalferovnebis 

dacva
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Tematuri erTeulis dagegmva

Tema: mcenareebi daTmobili saaTebis raodenoba: 15 (+5) 

standartis Sedegebi: boil. sab. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

saswavlo miznebi/Sedegebi

ZiriTadi cnebebi:

nivTiereba _ qlorofili, fotosinT-

ezis sawyisi nivTierebebi da produqte-

bi: naxSirorJangi, wyali, Jangbadi, glu-

koza, saxamebeli; celuloza, Sxamiani 

nivTiereba, fitoncidebi, C vitamini.

struqtura _ qloroplasti, foTlis 

bageebi, mcenareebis struqtura: foTo-

li, Rero, rizoidebi, fesvebi, yvavili, 

nayofi, Tesli.

cocxali sistema _ mcenare, rogorc 

cocxali sistema.

sasicocxlo Tviseba _ kveba (avtotro-

fuli, miqsotrofuli da parazituli 

kveba); gamravleba (sqesobrivi da usqe-

so), zrda _ (mTeli sicocxle izrdebi-

an), moZraoba (mimagrebul cxovrebas 

ewevian), sunTqva (sunTqavs mcenaris 

yvela organo dRe da Rame). 

biomravalferovneba _ wyalmcenareebi, 

xavsebi, gvimrebi, SiSvelTeslovnebi, 

yvavilovnebi (farulTeslovnebi); ende-

muri, reliqturi, introducirebuli da 

invaziuri saxeobebi. 

Seguebuloba _ mcenareebis agebulebis 

da sasicocxlo procesebis garemosTan 

Seguebuloba.

kvlevis meTodi _ eqsperimentuli kvle-

va, savele kvleva.

kvleva _ xavsisa da gvimris agebulebis 

kvleva, eqsperimentul pirobebSi foto-

sinTezis intesivobaze, sunTqvaze dak-

virveba _ Sedegebis analizi; mcenareebis 

biomravalferovnebis kvleva.

aRmoCena _ van helmontis, jozef prist-

lis, ian inhexauzis eqsperimentebi da 

aRmoCenebi; fotosinTezis procesis 

aRmoCena;

daavadeba _ Sxamiani mcenareebiT gamo-

wveuli mowamvlebi, alergiebi.

janmrTeloba _ mcenareebis mniSvnelo-

ba jansaRi garemos SenarCunebisaTvis. 

mcenareebTan usafrTxo urTierToba. 

mcenareebis roli bunebasa da adamian-

isTvis.

mdgradi ganviTareba _ biomraval-

ferovnebis dacvis RonisZiebebi da misi 

mniSvneloba.

sakvanZo SekiTxve-

bi:

ra mniSvneloba 

gaaCnia cocxali 

organizmebis 

klasifikacias?

ra saerTo 

damaxasiaTe-

beli Tviseba 

aqvT mcenareTa 

samefoSi gaer-

Tianebul orga-

nizmebs?

rogor ikvebebi-

an/sunTqaven 

mcenareebi?

ratom miiCneva, 

rom yvela orga-

nizmis arseboba 

fotosinTezis 

proceszea damok-

idebuli?

ratom unda 

vicodeT, Tu ro-

gor mravldebian 

mcenareebi?

ra mniSvneloba 

aqvs mcenareebs 

adamianis yo-

fa-cxovrebaSi?

ra unda vicodeT 

mcenareebTan 

usafrTxo urT-

ierTobisTvis?

unarebi:

aRwers mcenaree-

bisaTvis saerTo 

damaxasiaTebel 

Tvisebebs;

asaxelebs yvavi-

lovani mcenaree-

bis vegetatiur 

organoebs da 

aRwers maT fun-

qciebs;

asabuTebs, rom 

mcenare war-

moadgens erT 

mTlian cocxal 

sistemas;

eqsperimentis 

saSualebiT 

ikvlevs mcenaris 

ganviTarebisTvis 

saWiro pirobebs;

suraTis mixed-

viT aRwers 

fotosinTezis 

process da 

monacemebis or-

ganizebas axdens 

cxrilSi;

msjelobs foto-

sinTezis mniSvne-

lobaze;

aanalizebs 

van helmontis 

eqsperiments ar-

gumentirebuli 

msjelobis (mmm) 

gamoyenebiT;

ikvlevs foto-

sinTezisaTvis 

aucilebel 

pirobebs;

mecniereba da 

teqnologie-

bi:

fotosinT-

ezis proce-

sis aRmoCena;

mcenareebis 

roli kve-

bis, qimiur, 

qaRaldis, 

samSeneblo 

masalebis 

warmoebaSi, 

medicinaSi, 

farmakolo-

giasa da kos-

metologiaSi, 

dekoratiul 

mebaReobaSi.

mcenareTa Ta-

viseburebebis 

gaTvaliswine-

ba soflis 

meurneobaSi: 

(magaliTad, 

niadagis te-

nianoba, gare-

mos tempera-

tura, Teslis 

Senaxvis da 

gaRivebisT-

vis saWiro 

pirobebi da 

sxva);

axali jiSebis 

gamoyvana 

xelovnuri 

damtvervis 

meTodebiT;
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mkvidri warmodgenebi: 

• mwvane mcenareebSi mimdinare-

obs fotosinTezis procesi 

(mcire gamonaklisebis garda, 

romelic an parazitia, an nax-

evarparaziti, an miqsotrofi), 

rac cocxal samyaros Jangbadi-

Ta da sakvebiT uzrunvelyofs; 

• fotosinTezis procesis 

aRmoCenam didi roli iTamaSa 

mcenareebis mniSvnelobis gaaz-

rebaSi; 

• mcenareebs axasiaTebT mTe-

li sicocxlis ganmavlobaSi 

ganusazRvreli zrda; ar aqvT 

sivrceSi gadaadgilebis unari; 

garemodan Seiwoven wyals 

da aucilebel nivTierebebs; 

mcenareuli ujredi dafarulia 

mkvrivi ujredis kedliT, 

gaaCnia ujredis wveniT amovse-

buli didi zomis centraluri 

vakuoli da qloroplastebi.

• mcenareTa jgufebi (wyal-

mcenareebi, xavsebi, gvimre bi, 

SiSvelTeslovnebi, farulTe-

slovnebi) gansxvavdebian agebu-

lebiTa da ZiriTadi sasicocx-

lo TvisebebiT;

• mcenareebi, iseve rogorc 

sxva cocxali organizmebi, 

Seguebulni arian maT bunebriv 

saarsebo garemos;

• mcenareTa biomravalferovne-

bas didi mniSvneloba aqvs 

adamianisaTvis (mrewveloba, 

soflis meurneoba da sxv.) da 

ekosistemis mdgradobis Senar-

CunebisaTvis;

• mcenareebTan urTierTobis 

dros unda davicvaT higienisa 

da usafrTxoebis wesebi; 

•sasicocxlo cikli organizmis 

ganviTarebis stadiebis/fazebis 

erTobliobaa; 

• mcenareebis sxvadasxva jgufs 

gansxavebuli sasicocxlo cikli 

aqvs.

ra ZiriTad niSnebs 

CamoTvli yvavilo-

vani mcenareebis 

dasaxasiaTeblad?

raSi gamoixate-

ba Teslovani 

mcenareebis xmele-

Tze cxovrebasTan 

Segueba?

wyalmcenareebi 

yvelaze dabal 

safexurze mdgom 

mcenareTa jgufad 

iTvleba. ratom?

ratom sWirdeba 

xavsebsa da gvim-

rebs ganviTare-

bisTvis teniani 

garemo? 

ratom iTvleba, 

rom saqarTvelo 

mcenareTa bio-

mravalferovnebiT 

gamorCeulia?

msjelobs mcenaris 

sunTqvis Tavisebu-

rebebze;

adarebs fotosin-

Tezsa da sunTqvas, 

monacemebis or-

ganizebas axdens 

cxrilSi;

virtualuri 

laboratoriis an 

saxelmZRvaneloSi 

mocemuli eqsper-

imentis modelis 

mixedviT aanalizebs 

pristlis cdas, aka-

vSirebs erTmaneT-

Tan wvasa da foto-

sinTezs, sunTqvasa 

da foTosinTezs, 

msjelobs pristlis 

aRmoCenis mniSvne-

lobis Sesaxeb;

arCevs erTmaneTis-

gan sqesobriv da 

usqeso gamravlebas, 

adarebs erTmaneTs 

da msjelobs Ti-

Toeulis dadebiT 

da uaryofiT mxa-

reebis Sesaxeb;

ikvlevs orlebniani 

da erTlebniani Tes-

lis agebulebas;

kvlevis safuZvelze 

adgens mcenareTa 

sxvadasxva jgufebis 

agebulebis da sasi-

cocxlo Tvisebebis 

mixedviT msgavse-

ba-gansxvavebebas; 

• axdens mcenareTa 

garemos pirobebTan 

Seguebulobebis mag-

aliTebis moyvanas; 

• adarebs sxvadasxva 

mcenareTa gjufis 

sasicocxlo cikls 

erTmaneTTan da ms-

jelobs sasicocxlo 

ciklis TiToeuli 

etapis mniSvnelobaze;

usqeso gamrav-

lebis meTodebi, 

rogorc saukeTe-

so saSualeba sa-

surveli jiSebis 

SenarCunebisa da 

gamravlebisTvis.

mcenareebi, 

rogorc or-

ganizmisTvis 

aucilebeli 

zogierTi vita-

minis erTaderTi 

wyaro.



91

• ikvlevs sakuTari 

regionisaTvis 

damaxasiaTebeli 

mcenareTa mraval-

ferovnebas; 

• mcenareTa safaris 

da biomravalfer-

ovnebis mniSvne-

lobis gaazrebas, 

dasabuTebas da msj-

elobas misi dacvis 

da SenarCunebis 

SesaZleblobebze; 

• mcenareebze 

miRebuli codnis 

dakavSirebas sxva-

dasxva profesiebTan 

da saqmianobis 

sferoebTan; 

• proeqtis daweras 

da ganxorcielebas.

organuli sawvavi 

_ qvanaxSiri, 

gazi, navTobi, 

torfi _ namarxi 

mcenareebisganaa 

warmoqmnili. es 

nivTierebebi ki 

qimiuri da sxva 

sawarmoebisa 

mniSvnelovani 

resursebia.
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swavla-swavlebis mtkicebulebebi SefasebisTvis

moswavleebis mier warmodgenili 

angariSebi Catarebuli kvlevebis Ses-

axeb (mcenaris zrda-ganviTarebisTvis 

saWiro pirobebis kvleva, fotosinTezi-

saTvis aucilebeli pirobebis kvleva, 

orlebniani da erTlebniani Teslebis 

agebulebis kvleva, dakvirveba xavsisa 

da gvimris, fiWvisa da naZvis wiwvebis 

agebulebaze) 

moswavleebis mier Camoyalibebuli 

sakvlevi kiTxva da kvlevis gegma;

van helmontisa da pristlis eqsper-

imentebis analizi da msjeloba maTi 

aRmoCenebis mniSvnelobaze;

warmodgenili grafikuli organizato-

ri (cnebaTa ruka, cxrilebi) romelSic 

organizebulia sxvadasxva mcenareTa 

jgufebis agebulebisa da sasicocxlo 

procesebis Sedarebis monacemebi;

posterebze warmodgenili sasicocx-

lo ciklis modelebi, yvavilovan 

mcenareebSi Teslis gavrcelebis 

formebi, samkurnalo mcenareebi, 

saqarTvelos wiwvovani endemuri saxe-

obebi.

ganxorcielebuli proeqtis (Tesli, 

rogorc sakvebi) angariSi.

standartiT gansazRvruli Sefasebis indikatorebi

• kvlevis safuZvelze mcenareTa sxvadasxva siste-

matikuri jgufis (wyalmcenareebi, gvimrebi,

xavsebi, SiSvelTeslovani, farulTeslovani) gansx-

vaveba agebulebisa da sasicocxlo Tvisebebis

mixedviT; garemosTan maTi Seguebulobebis maga-

liTebis moyvana (biol. sab. 1, 2, 3, 5, 6, 9, 10); 

• fotosinTezis procesis aRwera; kvlevis safuZ-

velze msjeloba im faqtorebze, romlebic

moqmedeben mcenaris zrda-ganviTarebasa da foto-

sinTezis intensivobaze (biol. sab. 1, 2, 3, 5, 6, 9, 10); 

• mcenareuli safarvelis da biomravalferovenebis 

dacvis mniSvnelobis dasabuTeba (IUCN kategoriebi 

saqarTvelos `wiTeli nusxa~, endemuri, reliqturi, 

invaziuri saxeobebi) da adamianisTvis mcenareebTan 

(alergenebi, Sxamiani mcenareebi) urTierTobis 

riskebze msjeloba (biol. sabazo. 4, 10, 11, 12); 

• mcenareebze miRebuli codnis dakavSireba sxva-

dasxva profesiasTan/saqmianobis sferosTan 

(janmrTelobis dacva, garemos dacva, medicina, sof-

lis meurneoba, farmakologia) (biol. sab. 11, 12, 13).

•kvlevis safuZvelze mcenaris zrda-ganviTarebaze, 

mis sasicocxlo ciklze msjeloba (biol. sab. 1, 2, 3, 

5, 6, 9, 10); 

• argumentirebulad msjeloba organizmebisaTvis 

ganviTarebis stadiebis monacvleobis biologiur 

mniSvnelobaze (biol. sab. 1, 2, 3, 5, 6, 9, 10);

saswavlo gegma

gakveTili 1. cocxali organizmebis klasifikacia

gakveTili 2. mcenareTa samefo. yvavilovani mcenareebi

gakveTili 3. mcenareebis kveba. fotosinTezi

gakveTili 4. fotosinTezis procesis kvleva

gakveTili 5. mcenaris sunTqvis Taviseburebani

gakveTili 6. nivTierebaTa transporti mcenareebSi

gakveTili 7. yvavilovani mcenareebis gamravleba

gakveTili 8. yvavilovani mcenareebis sasicocxlo cikli

gakveTili 9. mcenareebis usqeso gamravleba

gakveTili 10. SiSvelTeslovani mcenareebi

gakveTili 11. xavsebi

gakveTili 12. xavsebis sasicocxlo cikli. xavsebis mniSvneloba

gakveTili 13. gvimrebi

gakveTili 14. mcenareebis mniSvneloba

gakveTili 15. mcenareTa biomravalferovneba da misi dacva

gakveTili 16. Semajamebeli gakveTili `mcenareebi~ 

Temis mokle mimoxilva

Tema moswavlis saxelmZRvaneloSi moicavs 15 paragrafs (gv 60 _ 106), damatebiT gaT-

valiswinebulia 5 sarezervo saaTi, romelic maswavlebelma Tavisi Sexedulebisa da klasis 

saWiroebidan gamomdinare unda gamoiyenos. 
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am Temis farglebSi muSaoba xdeba moswavleebSi standartiT gansazRvruli Semdegi 

mkvidri warmodgenebis Camoyalibebaze: 

• mcenareTa jgufebi (wyalmcenareebi, xavsebi, gvimrebi, SiSvelTeslovnebi, 

farulTeslovnebi) gansxvavdebian agebulebiTa da ZiriTadi sasicocxlo TvisebebiT; 

• mcenareebi, iseve rogorc sxva cocxali organizmebi, Seguebulni arian maT bunebriv 

saarsebo garemos;

• mwvane mcenareebSi mimdinareobs fotosinTezis procesi, rac cocxal samyaros Jangba-

diTa da sakvebiT uzrunvelyofs;

• mcenareTa biomravalferovnebas didi mniSvneloba aqvs adamianisaTvis (mrewveloba, 

soflis meurneoba da sxv.) da ekosistemis mdgradobis SenarCunebisaTvis;

• fotosinTezis procesis aRmoCenam didi roli iTamaSa mcenareebis mniSvnelobis gaaz-

rebaSi;

• mcenareebTan urTierTobis dros unda davicvaT higienisa da usafrTxoebis wesebi. 

• sasicocxlo cikli organizmis ganviTarebis stadiebis/fazebis erTobliobaa; 

• mcenareebis sxvadasxva jgufs gansxavebuli sasicocxlo cikli aqvs;

moswavlis wignSi Tema _ sasicocxlo cikli _ ganxilulia mcenareTa calkeuli jgufis 

agebulebisa da sasicocxlo Taviseburebebis paralelurad.

sakvanZo SekiTxvebi da kompleqsuri davalebebi

Tema: mcenareebi

sakvanZo kiTxva kompleqsuri davalebebi

ratom miiCneva, rom 

yvela organizmis arse-

boba fotosinTezis 

proceszea damokide_

buli?

sqematur modelze muSaoba: fotosinTezi da sunTqva (gv.72) _ su-

raTze 3.5.1 mocemuli sqemis mixedviT 1) Seadare fotosinTezisa 

da sunTqvis procesebi da monacemebi Seitane qvemoT mocemul 

cxrilSi; 2) daasabuTe, rom yvela organizmis arseboba fotosin-

Tezis proceszea damokidebuli.

kvlevis analizi: jozef pristlis eqsperimentis analizi (gv. 72-

73). 

vizualuri masalis gansja: (gv. 102-103, davaleba 1 da 3) _ 1) su-

raTze mocemuli sqemis mixedviT: a) aRwere fotosinTezsa da 

sunTqvas Soris kavSiri; b) daasabuTe debuleba: ̀ yvela organizmis 

arseboba damokidebulia fotosinTezis arsebobaze~ (gv. 102). 2) 

suraTze warmodgenilia eqsperimentis aRweriloba. yuradRebiT 

daakvirdi TiToeuli sinjaris (a _ e) SigTavsis Sedgenilobas da 

imas, Tu ra pirobebSia moTavsebuli. gaiTvaliswine, rom xuTive 

sinjara moTavsebuli iyo erTnair temperaturaze 6 saaTis gan-

mavlobaSi; aseve, TiToeuli sinjara, rogorc suraTzea naCvenebi, 

miliT dakavSirebuli iyo sinjarasTan, romelSic kiriani wyalia 

Casxmuli. Segaxseneb, rom naxSirorJangi kirian wyals amRvrevs. 

ivaraude, romeli sinjaridan gamoyofili airi SeamRvrevs kirian 

wyals? daasabuTe Seni pasuxi TiToeuli sinjarisTvis.
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rogor ikvebebian 

/ sunTqaven mwvane 

mcenareebi?

vizualuri masalis gansja: (gv. 65, davaleba 2) _ Seavse sqema: foto-

sinTezis mimdinareobis adgili ujredSi, sawyisi nivTierebebi, pro-

duqtebi; sakvanZo SekiTxva: rogor ikvebebian da sunTqaven mwvane 

mcenareebi?  (gv. 72, davaleba 4) _ suraTis mixedviT Seadare foto-

sinTezi da sunTqva, monacemebi Seitane cxrilSi.

kvlevis analizi: van helmontis eqsperimentis analizi (gv. 67); foto-

sinTezis siCqaris kvleva ganaTebis intensivobaze damokidebulebiT 

(gv. 68); fotosinTezisTvis aucilebeli pirobebis kvleva (gv.70); 

mcenaris sunTqvis Taviseburebebis kvleva (gv. 71);

eqsperimentuli kvleva: mcenaris zrda-ganviTarebisTvis saWiro pi-

robebis kvleva (gv. 64); fotosinTezisaTvis aucilebeli pirobebis 

kvleva (gv. 70).

monacemebis gansja: 1. warmodgenili grafikebis mixedviT axseni, rogor 

aris fotosinTezis intensivoba damokidebuli garemo faqtorebze: ga-

naTebis, naxSirorJangisa da temperaturis intensivobaze (gv. 103).

monacemebis organizeba sqemebSi: davaleba 3 (gv. 106).

ratom unda vicodeT, 

Tu rogor mravldebian 

mcenareebi?

eqsperimentuli kvleva: Teslis gaRivebisaTvis saWiro pirobebis 

kvleva (gv. 81).

dakvirveba: dakvirveba Teslis agebulebaze (gv.81).

sqematur modelze muSaoba: yvavilovani mcenaris sasicocxlo cik-

li (gv. 79) _ suraTis mixedviT (sur.3.8.1): a) daasaxele yvavilovani 

mcenaris sasicocxlo ciklis etapebi. b) ganayofierebas ratom 

unda uswrebdes win damtverva? g) yvavilis romel struqturaSi 

xdeba ganayofiereba? d) ra aris zigota da ra warmoiqmneba mis-

gan? e) sad warmoiqmneba Tesli? v) saidan viTardeba nayofi? z) ra 

roli aqvs Tesls mcenaris sasicocxlo ciklSi? T) rodis iwyeba 

mcenaris axali sasicocxlo cikli?

fiWvis sasicocxlo cikli (gv. 86) _ 1. suraTi 3.10.3-is mixed-

viT aRwere fiWvis sasicocxlo cikli. 2. axseni, ratom daarqves 

Teslovan mcenareTa am jgufs `SiSvelTeslovnebi~? 

xavsis sasicocxlo cikli (gv. 90) _ 2. suraTi 3.12.1-is mixedviT 

aRwere xavsis sasicocxlo cikli. 3. ra rols asrulebs wyali 

xavsebis sasicocxlo ciklSi? 4. Teslovan mcenareebSi ratom ar 

aris saWiro wyali ganayofierebisTvis?

gvimris sasicocxlo cikli (gv. 93) _ 1. sqemis mixedviT aRwere 

gvimris sasicocxlo cikli. sad warmoiqmneba sporebi? sad viTar-

deba sasqeso organoebi? risTvisaa saWiro wyali?

praqtikuli samuSao: saxlSi daafesviane oTaxis mcenaris kalami 

an foToli, moitane skolaSi da TanaklaselebTan erTad qoTanSi 

Carge.

situaciur amocanaze muSaoba: (gv. 102, davaleba 3) _ warmoidgine, 

rom xar mcenaris Canasaxi da dawere Teslis saWiroebis Sesaxeb. 

ras gaZlevs Tesli? rogor gexmareba es, rogorc Canasaxs? ra up-

iratesoba gaqvs Sen sporovan mcenareebTan SedarebiT?
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monacemebis organizeba sqemebSi: davaleba 1 da 2 (gv. 105).

daculi teritoriebis saganmanaTleblo programebSi monawileoba: 1) 

`norCi metyeve~, 2) garemos dacviT aqciebSi monawileoba, 3) eko-

banakebSi monawileoba. 

ra rols asrulebs 

mcenareebi adamianis 

cxovrebaSi?

informaciis moZieba da prezentacia: moiZie informacia saqarT-

veloSi gavrcelebuli samkurnalo mcenareebis Sesaxeb. jgufis 

wevrebTan erTad airCie 3-4 mcenare da moamzadeT prezentacia 

posteris saxiT Semdegi gegmis mixedviT: 1) mcenaris zogadi aRw-

eriloba; 2) gavrcelebis areali; 3) samkurnalo Tvisebebi (gv. 97, 

davaleba 6).

saswavlo proeqti: jgufis wevrebTan erTad dawere da ganaxor-

ciele proeqti: Tesli, rogorc sakvebi. amisaTvis Sens sacxovreb-

el saxlTan axlo mdebare supermarketSi gamoikvlie, romeli 

mcenareebis Teslebi iyideba, romelsac adamiani sakvebad iyenebs. 

gaakeTe Teslebis CamonaTvali, romelsac ipovi supermarketSi. 

Seni jgufis moswavleebma gaaerTianeT supermarketebSi moZiebu-

li Teslebis CamonaTvali. gamoiyeneT biblioTekis, internetis 

resursebi, rom moipovoT faqtebi TeslebiT kvebis Sesaxeb. Sead-

gineT janmrTeli kvebis meniu dRis ganmavlobaSi samjeradi kve-

bisTvis, romelic moicavs sxvadasxva mcenaris Teslidan momza-

debul sakvebs. ganxorcielebuli proeqtis Sesaxeb dawereT 

angariSi da waradgineT klasis winaSe.

rogor unda mqondes 

usafrTxo urTierToba 

mcenareebTan?

praqtikuli samuSao: jgufis wevrebTan erTad Seqmeni posteri: 

`mcenareebTan usafrTxo urTierTobis wesebi~; posteri gaakariT 

saklaso oTaxSi TvalsaCino adgilas, raTa bunebaSi eqskursiis 

win yovelTvis gaixsenoT igi.

qvmoT mocemulia rekomendaciebi, Tu moswavlis wignSi mocemuli resursebi _ teqsti, 

fotoebi, sqematuri modelebi, diagramebi, grafikuli organizatoerebi _ rogor SeiZleba 

gamoiyenos maswavlebelma aqtiuri swavlebisTvis, gakveTilis yvela komponentSi moswavle-

Ta aqtiuri CarTvisTvis.

3.1. cocxali organizmebis klasifikacia

gakveTilis gamowvevis fazaSi maswavlebels moswavleebSi sakiTxisadmi interesis aRZvrasa 

da winare codnis gaaqtiurebaSi daexmareba gonebrivi ieriSis Catareba kiTxvis _ ra jgufe-

bad yofen cocxal organizmebs? _ dasmiT (wina klasebSi naswavlis safuZvelze, svaraudod, 

mcenareebs da cxovelebs mainc daasaxeleben. anda, SeiZleba maswavlebelma dafaze Camo-

weros konkretuli cocxali organizmebi da moswavleebs sTxovos maTi dajgufeba, Semdeg 

dasvas kiTxva, Tu ra niSnebis mixedviT daajgufes es organizmebi). 

maswavlebels gakveTilis ZiriTadi nawilis interaqtiurad warmarTvaSi daexmareba 

-Si mocemuli 1-3 davalebebi: 1. ra aris klasifikacia da risTvis iyeneben mecnierebi?

2. daakvirdi diagramebs da Seadare erTmaneTs lineseuli da Tanamedrove sistematikuri 

erTeulebi. 3. Tanamedrove klasifikaciis erTeulebidan daasaxele: a) yvelaze mcire siste-

matikuri erTeuli; b) yvelaze didi sistematikuri erTeuli.
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xolo imisaTvia, rom maswavlebelma Seafasos, ramdenad gaiges moswavleebma axali masala, 

amuSavebs -is davalebebze (gv. 61, 4-7).

3.2. mcenareTa samefo. yvavilovani mcenareebi

gakveTilis gamowvevis fazaSi maswavlebels moswavleebSi sakiTxisadmi yuradRebis mo-

bilizebaSi daexmareba saxelmZRvaneloSi mocemuli mcenareTa samefos diagrama, romlis 

mixedviTac moswavleebi daasaxeleben mcenareTa samefos ZiriTad jgufebs. 

kargi iqneba, Tu gakveTilis ZiriTad nawilSi moswavleTa gaaqtiurebisTvis maswavle-

beli gamoiyenebs paragrafis teqstSi CarTul kiTxvebs (mag., ra niSnebis mixedviT axdenen 

mcenareTa klasifikacias? ra saerTo niSnebi axasiaTebs mcenareebs da a.S.). aseve, ?-Si moce-

muli davalebebi 1-6 suraT 3.2.1. _ is gamoyenebiT: 1. rogor mcenares uwodeben yvavilovan 

mcenares? 2. CamoTvaleT mcenaris ZiriTadi organoebi.

3. ras warmoadgens yvavili da ra funqcia gaaCnia mas? 4. rogor fiqrob, ratom uwodeben 

yvavilovan mcenareebs farulTeslovnebs? 5. ra problema Seeqmneba mcenares, Tu dauzianda 

Rero? foTlebi? daasabuTe Seni pasuxi. 6. daasabuTe, rom mcenare erT mTlian, cocxal 

sistemas warmoadgens.

gakveTilis Semajamebel nawilSi maswavlebeli svams kiTxvas: ra pirobebia aucilebeli 

mcenaris zrda-ganviTarebisTvis? SeiZleba misces qvemoT warmodgenili diagrama gasaanal-

izeblad (samecniero praqtika _ monacemebis analizi da interpretacia) :

damatebiTi aqtivoba (moswavlis wignSi ar aris mocemuli) :waikiTxe diagrama: xorblis aR-

monacenis zrda _ morwyvis (lurji mrudi) da morwyvis gareSe (wiTeli mrudi). vertikalur 

RerZze: aRmonacenis zoma (sm.), horizontalur RerZze _ dakvirvebis dReebi. (aq `amoicani 

da axseni~-s strategiis gamoyenebac SeiZleba).

kiTxvebi gasaanalizeblad:

1) romelia damokidebuli da romeli damoukidebeli cvladi?

2) ra kavSiria maT Soris?

3) ra daskvnis gakeTebaa SesaZlebeli diagramis monacemis safuZvelze?

ivaraude, ra saxe SeiZleba miiRos mrudebma dakvirvebis me-10 dRes?

pasuxebi: 

1) damokidebuli cvladia xorblis aRmonacenis zrda, xolo damoukidebeli cvladi _ 

morwyva/teni.

2) morwvaze damokidebulebiT icvleba xorblis aRmonacenis zoma: 5 dReSi aRmonaceni, 

romelic irwyveboda, 1,5 sm-dan 11 sm-mde gaizarda, xolo romelic ar irwyveboda _ 1,5 sn-

dan 6 sm-mde. 

3) daskvna: aRmonacenis zrdisTvis aucilebelia wyali.

4) lurji mrudi miaRwevs, 10 sm-ze met niSnuls, xolo wiTeli mrudis mdebareoba 6 

sm-is niSnulidan qvemoT daiwevs da meti aRar Seicvleba. radgan lurji mrudi asaxavs im 

aRmonacenis ganviTrebas, romelic irwyveboda, xolo wiTeli _ romelic ar irwyveboda (am 

SemTxvevaSi mcenare gamoSreba, zomaSi Semcirdeba da gaxmeba).
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maswavlebeli saSinao davalebad aZlevs kvleviT samuSaos (gv. 64). maswavlebeli moswav-

leebs sTxovs gaecnon kvlevis CatarebisTvis saWiro masalas da proceduras. saWiroebis 

SemTxvevaSi moswavleebma SeiZleba kiTxvebi dasvan proceduris Sesaxeb. sasurvelia, eqs-

perimentis yoveli seriisTvis moswavleebma gakveTilzeve gansazRvron damoukidebeli da 

kontrolirebadi cvladebi.

3.3. mcenareebis kveba. fotosinTezi

gakveTilis gamowvevis fazaSi SeiZleba maswavlebelma gamoiyenos Sesasvleli baraTebi, 

romlis mixedviTac 5 wuTis ganmavlobaSi moswavleebi gascemen pasuxs kiTxvebze: rogor 

ikvebeba mcenare? ra aris fotosinTezi? kidev ra ginda icode fotosinTezis Sesaxeb? 5 

wuTis Semdeg maswavlebeli Sekrebs Sesasvlel baraTebs da paralelurad ecnoba, rasac 

gaiTvaliswinebs gakveTilis procesSi. 

gakveTilis ZiriTad nawilSi moswavleTa aqtiuri CarTvisTvis mizanSewonilia -is 1 da 

2 davalebaze muSaoba, romlis drosac maT mouwevT muSaoba suraTze (3.3.1). kargi iqneba 

teqstze muSaobis organizeba jgufebSi (iqmneba 4 jgufi) : kiTxuloben teqsts, ecnobian 

suraT 3.3.4-ze mocemul informacias da amzadeben pasuxebs ?-Si mocemul kiTxvebze 3-6-ze. 

drois amowurvis Semdeg TiTo kiTxvas TiTo jgufi pasuxobs SemTxveviTobis principiT. 

Zalian mniSvnelovania am paragrafSi van helmontis eqsperimentis analizi, romelic mas-

wavlebels aZlevs Sefasebis saSualebas, Tu ramdenad gaiges moswavleebma fotosinTezis arsi 

da misi sawyisi nivTierebebi da produqtebi. aq SeiZleba argumentirebuli msjelobis mmm 

strategiis gamoyeneba: mtkiceba _ mcenaris mTeli masa iqmneba wylisgan da ara niadagisgan. 

mtkicebulebebi _ 5 wlis ganmavlobaSi mecnieri juja xes mxolod rwyavda, 5 wlis Semdeg 

xis masa gaizarda 74,4 kg-iT (76,6 kg _ 2,2 kg), niadagis masa ki Semcirda mxolod 0,057 kg-

iT (90,5 kg _ 90, 443 kg). msjeloba _ nawilobriv veTanxmebi van helmotis mtkicebas, rom 

mcenaris mTeli masa iqmneba wylisgan, radgan 5 wlis ganmavlobaSi niadagis masa Semcirda 

mxolod 0,057 kg-iT, xolo mcenaris _ gaizarda 74, 4 kg-iT maSin, rodesac mecnieri mcenares 

mxolod rwyavda. srulad imitom ar veTanxmebi, rom mcenare fotosinTezis procesSi or-

ganuli nivTierebebis warmosaqmnelad iyenebs atmosferodan STanTqmul naxSirorJangsac. 

maswavlebelma aucilebelad unda ganumartos moswavleebs, rom zogierTi organuli niv-

Tierebebis warmosaqmnelad saWiroa mineraluri marilebic, romelsac mcenare niadagidan 

wyalTan erTad STanTqavs. eqsperimentis mixedviT niadagis masis mciredi Semcireba (57 

grami) swored am mineralebze modis. isic gasaTvaliswinebelia, rom wyali, riTac mcenare 

irwyveboda, albaT, mineralur marilebsac Seicavda da mcenare am gziTac iRebda saWiro 

marilebs.



98

gakveTilis gegma
Tema: mcenaris kveba. fotosinTezi dro: 45 wT

gakveTilis mizani: 

• suraTis mixedviT aRwers fotosinTezis process da monacemebis organizebas axdens cxril-

Si;

• msjelobs fotosinTezis mniSvnelobaze;

• zogierTi yvavilovani mcenaris gansxvavebuli kvebis tipis Sesaxeb moipovebs informacias 

moswavlis wignSi mocemuli teqstisa da suraTebis mixedviT;

• aanalizebs van helmontis eqsperiments argumentirebuli msjelobis (mmm) gamoyenebiT.

kavSiri sagnobriv standartTan:

samizne cnebebi: struqtura (foToli, qloroplasti), funqcia (foTlisa da qloroplastebis 

funqcia fotosinTezSi), nivTiereba (qlorofili, naxSirorJangi, wyali, Jangbadi, glukoza, 

saxamebeli), energia (sinaTlis energia), sasicocxlo Tviseba (fotoavtotrofuli kveba).

sakvanZo SekiTxva: rogor ikvebebian mwvane mcenareebi?

mkvidri warmodgena: mwvane mcenareebSi mimdinareobs fotosinTezis procesi, rac cocxal 

samyaros JangbadiTa da sakvebiT uzrunvelyofs.

Sefasebis indikatori: moswavlem unda SeZlos fotosinTezis procesis aRwera (boil.sab. 

1,2,3,5,6,9,10).

saWiro winare codna da unar-Cvevebi:

ician: mcenaris organoebi da maTi funqciebi, warmodgena aqvT fotosinTezze, rogorc mce-

naris mwvane nawilebSi mimdinare procesze (wina klasebidan).

SeuZliaT: sakuTari an sxvisi eqsperimentebis monacemebis analizi da analizis safuZvelze 

daskvnebis gamotana.

Sefaseba da TviTSefaseba: (rogor gazomavs maswavlebeli, gavida Tu ara Sedegze, Sefasebis 

romel tipsa da meTods gamoiyenebs, ra kriteriumebiT moaxdens Sefasebas) 

ganmaviTarebeli Sefasebis instrumenti: `Sesasvleli baraTebi~, `gamokiTxva~, `gamosaZaxebeli 

Cxirebi~, `SuqniSani: mwvane _ veTanxmebi, wiTeli _ ar veTanxmebi, yviTeli _ Tavs vikaveb~, `ga-

sasvleli bileTebi~.

gakveTilis refleqsia TviTSefasebisTvis: maswavlebeli daeyrdnoba gakveTilze gamoyene bul 

ganmaviTarebeli Sefasebis instrumentebiT miRebul Sedegebis analizs.

saswavlo masala da resursebi:

moswavlis saxelmZRvanelo wigni, saSinao-saklaso davalebebis rveuli, flipCarti, `gamo-

saZaxebeli Cxirebi~, feradi patara furclebi _ wiTeli, yviTeli da mwvane, dafa, carci.

I. Sesavali (gamowvevis faza) 

moswavleebi Semodian klasSi, yuTidan iReben patara gakecil qaRaldebs _ jgufis aRmniS-

vnel nomrebs da sxdebian Sesabamis magidebTan.

aqtivoba 1. meTodi _ `Sesasvleli baraTebi~; dro: 5 wT 

klasis organizebis forma: individualuri muSaoba

aqtivobis mizani: winare codnis gaaqtiveba. moswavleebma gaixsenon wina klasebis masalidan 

ra ician mcenaris kvebis Sesaxeb.

aqtivobis aRwera: maswavlebeli moswavleebs urigebs Sesasvlel baraTebs, romlis mixedvi-

Tac 5 wuTis ganmavlobaSi moswavleebi gascemen pasuxs kiTxvebze: rogor ikvebeba mcenare? 

ra gansxvavebaa cxovelis da mcenaris kvebas Soris? ra aris fotosinTezi? kidev ra ginda 

icode fotosinTezis Sesaxeb? 5 wuTis Semdeg maswavlebeli Sekrebs Sesasvlel baraTebs da 

paralelurad ecnoba, rasac gaiTvaliswinebs gakveTilis procesSi.
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II. ZiriTadi nawili (siRrmiseuli wvdomis faza) 

aqtivoba 2. teqstsa da suraTze mocemuli informaciis analizi/dro: 15 wT, klasis organizebis 

forma: jgufuri

aqtivobis mizani: moswavle saxelmZRvanelos teqstsa da suraTze mocemuli informaciis 

safuZvelze:

• aRwers fotosinTezis process, asaxelebs fotosinTezis procesis mimdinareobis adgils, 

sawyiss nivTierebebsa da produqtebs, Sesabamisi monacemebis organizebas axdens cxrilSi;

•msjelobs fotosinTezis mniSvnelobis Sesaxeb.

aqtivobis aRwera: maswavlebeli jgufebs urigebs kiTxvebs, romlebsac moswavleebma unda 

gascen pasuxebi saxelmZRvaneloSi wakiTxuli teqstisa (gv. 65-66) da suraTze (3.3.1, 3.3.2, 

3.3.3 da 3.3.4) mocemuli informaciis gaazrebis Semdeg:

fotosinTezis mimdinareobis adgili ujredSi

fotosinTezis sawyisi nivTierebebi

fotosinTezis produqtebi

1) ras niSnavs: `mcenare kvebis mixedviT fotoavtotrofia~?

2) ra nivTierebebi sWirdeba mcenares fotosinTezisTvis da saidan iRebs maT?

3) ra warmoadgens energiis wyaros fotosinTezisTvis?

4) SeavseT saxelmZRvaneloSi mocemuli sqema:

fotosinTezis mimdinareobis adgili ujredSi

fotosinTezis sawyisi nivTierebebi

fotosinTezis produqtebi

aqtivoba 3. teqstsa da suraTebze mocemuli informaciis analizi. dro _ 5 wT. moswavleTa 

organizebis forma _ individualuri.

aqtivobis mizani: moswavle saxelmZRvanelos teqstsa da suraTebze mocemuli informaciis 

safuZvelze asaxelebs da aRwers yvavilovani mcenareebis gansxvavebuli kvebis tipebs, mo-

hyavs Sesabamisi magaliTebi. 

aqtivobis aRwera: maswavlebeli moswavleebs avalebs avalebs gaecnon teqstsa da suraTebze 

mocemul informacias, Seasrulon davaleba: 

1) daasaxeleT zogierTi yvavilovani mcenaris gansxvavebuli kvebis tipebi da moiyvaneT ma-

galiTebi;

2) veneras buziWerias kvebis rogogori tipi axasiaTebs? daasabuTeT pasuxi. 

drois gasvlis Semdeg jgufebi SemTxveviTobis principiT (gamosaZaxebeli Cxirebi) pasuxo-

ben kiTxvebs, xolo sxvebi `SuqniSanis~ gamoyenebiT afiqsireben TavianT damokidebulebas: 

`veTanxmebi _ mwvane, ar veTanxmebi _ wiTeli, Tavs vikaveb _ yviTeli~. maswavlebeli uyurad-

Rebod ar tovebs aweul baraTebs da akeTebs komentars.
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III. daskvniTi nawili (refleqsiis faza) 

aqtivoba 4. mmm strategiis gamoyenebiT argumentirebuli msjeloba./dro: 15 wT. 

aqtivobis mizani: moswavleebi aRweren moswavlis wignSi warmodgenil van helmotis eqsperi-

mentis etapebs, maTematikuri gamoTvlebiT adgenen xisa da niadagis masis cvlilebas, argu-

mentirebuli msjelobiT eTanxmebian an uaryofen helmontis daskvnas.

aqtivobis aRwera: maswavlebeli sTxovs moswavleebs gaaanalizon saxelmZRvaneloSi (gv. 

67) mocemuli van helmontis eqsperimentis etapebi da Sedegebi, upasuxon 1, 2, 3 kiTxvebs 

saxelmZRvanelodan. mmm strategiis gamoyenebT uaryon an daeTanxmon van helmonts. naSromi 

moamzadon klasSi saprezentaciod. mosaxerxenbelia maswavlebelma dro marTos telefonze 

dayenebuli zariT.

namuSevris prezentacia: samuSaosTvis gankuTvnili drois amowurvis Semdeg 

jgufi SemTxveviTobis principiT (gamosaZaxebeli CxiebiT) akeTebs sakuTari naSromis prez-

entacias, sxva jgufebi amowmeben TavianT naSromebs da akeTeben komentarebs. prezentacia 

unda Sedgebodes Semdegi punqtebisgan: 

• mtkiceba: ...

• mtkicebuleba: ...

• msjeloba: ...

IV. Sejameba

maswavlebeli akeTebs ukukavSirs, ajamebs gakveTils da aZlevs dasawerad: esses `ra mniSvne-

loba aqvs fotosinTezs dedamiwaze sicocxlis arsebobisTvs~ (60-70 sityva). 

dro: 3 wT

saSinao davalebas: Teoriuli masalis daswavla _ §3.3 mcenaris kveba. fotosinTezi 
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3.4. fotosinTezis procesis kvleva

moswavleebSi Sesaswavli sakiTxisadmi motivaciisa da interesis gamowveva SeiZleba 

gamokiTxviT: rogor ikvleven fotosinTezis procesis mimdinareobas da mis Sedegebs?

sasurvelia, Tu maswavlebeli suraT 3.4.1-ze aRweril saxameblis aRmoCenis xerxis demon-

strirebas moaxdens klasSi. winaaRmdeg SemTxvevaSi moswavleebs individualurad amuSavebs 

sqemaze mocemul informaciaze (sur. 3.4.1,  1) da Semdeg sxvadasxva moswavle aRwers 

foTolSi saxameblis aRmoCenis TiToeul etaps (SemTxveviTobis principiT, mag., gamosaZaxe-

beli Cxirebis gamoyenebiT.

aseve, gakveTilis ZiriTad nawilSi moswavleebis CarTva SeiZleba sur. 3.4.2-sa da 3.4.3-is 

mixedviT aRwerili eqsperimentebis analiziT, gv. 69.

am eqsperimentis analizisTvis mniSvnelovania, rom moswavleebma SeZlon sakvlevi kiTxvis 

Camoyalibeba, romelsac, savaraudod, SeiZleba aseTi saxe hqondes: rogor aris fotosinT-

ezis siCqare damokidebuli ganaTebis intensivobis cvlilebaze? 

rac Seexeba meore eqsperiments, aq SeiZleba mmm strategiis Sebrunebulad gamoyeneba: 

TiToeuli eqsperimentis Sedegi gamoiyenon, rogorc mtkicebuleba da msjelobiT Camoay-

alibon mtkiceba. jobia, es aqtivoba jgufebSi Sesruldes. (savaraudo pasuxebi ixileT masw. 

wigni gv.36-37).

gakveTilis Semajamebel nawilSi maswavlebeli svams kiTxvas: rogor fiqrobT, ra paraq-

tikuli mniSvneloba aqvs fotosinTezisaTvis saWiro pirobebis kvlevas? maswavlebelma 

moswavleebi unda miiyvanos Semdeg pasuxamde: fotosinTezisaTvis saWiro pirobebs iTval-

iswineben soflis meurneobaSi da meyvavileobaSi, magaliTad, saTburebsa da oranJereebSi 

mcenareebs xelovnurad uqmnian saWiro pirobebs mTeli wlis ganmavlobaSi fotosinTezis 

intensiurad warmarTvis mizniT.

3.5. mcenaris sunTqvis Taviseburebani

moswavleebSi Sesaswavli sakiTxisadmi motivaciisa da interesis gamowveva SeiZleba gamo-

kiTxviT: sunTqavs Tu ara mcenare? ra ris sunTqva? rogor fiqrob, raSi iyenebs mcenare 

fotosinTezSi warmoqmnil organul nivTierebebs?

gakveTilis ZiriTad nawilSi moswavleTa aqtiuri CarTvisTvis mizanSewonilia Semdegi 

aqtivobebis ganxorcieleba: 

aqtivoba 1. eqsperimentis _ mcenaris sunTqvis Taviseburebebis kvleva _ analizi: gaaanali-

ze warmodgenili eqsperimentis aRweriloba da Sedegebi, upasuxe kiTxvebs: 1) eqsperimentis 

Sedegi adasturebs Tu ara, rom mcenare sunTqavs? axseni Seni pasuxi. 2) ratom moaTavses 

mcenare bnel karadaSi?

pasuxebi: 1) eqsperimentis Sedegi adasturebs, rom mcenare sunTqavs, radgan bnel kara-

daSi moTavsebidan erTi dRe-Ramis Semdeg kiriani wyali aimRvra, es ki imas niSnavs, rom 

zarxufis qveS dagrovda sunTqvis procesSi mcenaris mier gamoyofili naxSirorJangi. 2) 

radgan sinaTleze mcenare fotosinTezis procesSi ufro met naxSirorJangs STanTqavs, 

vidre sunTqvis procesSi gamoyofs, amitom zarxufis qveS naxSirorJangi ar dagrovdeba.

aqtivoba 2. 3) suraTze 3.5.1 mocemuli sqemis mixedviT Seadare fotosinTezisa da sunTqvis 

procesebi da monacemebi Seitane.

Zalian mniSvnelovania am paragrafSi jozef pristlis eqsperimentis analizi, romelic 

maswavlebels aZlevs Sefasebis saSualebas, Tu ramdenad gaiges moswavleebma sunTqvis arsi, 

kavSiri sunTqvasa da fotosinTezs Soris, imsjeleben jozef pristlis aRmoCenis mniSvn-

elobas mcenareebis mniSvnelobis gaazrebaSi. am mizniT maswavlebels SeuZlia gamoiyenos 
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Cven eleqtronul resurSi warmodgenili virtualuri laboratoria pristlis cdaze, an 

gamoiyenos moswavlis wignSi (gv. 73) aRwerili pristlis cda.

savaraudo pasuxebi:

eqsperimenti I

1. haerSi aris wvisTvis aucilebeli Jangbadi.

2. sanTlis wvis Sedegad haers `afuWebs~ wvis Sedegad gamoyofili naxSirorJangi, rome-

lic wvas xels uSlis da amitom Caqra sanTeli.

3. zarxufis qveS mcirdeba Jangbadi, radgan wvisTvis aucilebelia igi da dagrovda nax-

SirorJangi.

4. zarxufis qveS pitnis moTavsebam gamoakeTa~ haeri, radgan fotosinTezis procesSi 

garemodan xdeba naxSirorJangis STanTqma da Jangbadis gamoyofa, Jangbadi ki sanTlis wvas 

xels uwyobs. 

eqsperimenti II

1. eqsperimenti etapebi: 1) pristlim zarxufis qveS moaTavsa Tagvi da anTebuli sanTeli; 

2) zarxufis qveS moaTavsa anTebuli sanTeli, Tagvi da qoTani pitniT.

eqsperimentis 1) b etapze sanTeli Caqra da Tagvic mokvda, radgan rogorc wvis, ise 

sunTqvis procesis Sedegad zarxufis qveS gamoilia Jangbadi da dagrovda naxSirorJangi. 

d etapze, 2) pitnis moTavsebis Semdeg, mcenareSi mimdinare fotosinTezis procesSi moxda 

garemodan sunTqvisa da wvis procesebSi gamoyofili naxSirorJangis STanTqma da Jangbadis 

gamoyofa, romelic aucilebelia wvisa da sunTqvisTvis. 

2. Tagvma sunTqvisTvis gamoiyena mcenaris mier fotosinTezis procesSi gamoyofili 

Jangbadi da kargad grZnobs Tavs.

3. pristlis aRmoCeniT naTeli gaxda mcenareebis roli bunebaSi.

es aqtivoba imiTac aris mniSvnelovani, rom moswavlem unda gansazRvros ian inhenxauzis 

eqsperimentis sakvlevi kiTxva da dagegmos eqsperimenti. 

savaraudo pasuxi: sakvlevi kiTxva: mcenaris mier haeris `gamosworeba~ damokidebulia Tu 

ara sinaTleze? 

eqsperimentis gegma: 

• zarxufis qveS mcenare da Tagvi da/an anTebuli sanTeli movaTavsoT sibneleSi, Cavin-

iSnoT miRebuli Sedegebi;

• zarxufis qveS mcenare da Tagvi da/an anTebuli sanTeli movaTavSoT sinaTleSi, Cavin-

iSnoT miRebuli Sedegebi.
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gakveTilis gegma

Temis saxelwodeba jozef pristlis eqsperimentis analizi

kavSiri sagnobriv 

standartTan

samizne cnebebi: sasicocxlo Tviseba (kveba _ fotoavtotrofuli, 

sunTqva), nivTiereba (Jangbadi, naxSirorJangi, organuli nivTiereba), 

energia (sinaTlis energia, organul nivTierebaSi dagrovebuli energia, 

sunT qvis Sedegad gamoTavisuflebuli energia, kvleva _ simulaciuri 

eqsperimenti).

sakvanZo SekiTxva: ratom miiCneva, rom yvela organizmis arseboba fo-

tosinTezis proceszea damokidebuli?

mkvidri warmodgena: fotosinTezis procesis aRmoCenam didi roli iTa-

maSa mcenareebis mniSvnelobis gaazrebaSi. 

Sefasebis indikatorebi: 

biol. sab. 1, 2, 3, 5, 6, 9, 10. fotosinTezis procesis aRwera; kvlevis safuZ-

velze msjeloba im faqtorebze, romlebic moqmedeben mcenaris zrda -

ganviTarebasa da fotosinTezis intensivobaze;

biol. sab. 7. 

Tvisobrivi da raodenobrivi monacemebis sxvadasxva formiT Cawera da 

organizeba; monacemebis organizebisTvis informaciul-sakomunikacio 

teqnologiebis gamoyeneba;

biol. sab. 8. 

monacemebis gaanalizeba da argumentirebuli msjelobis safuZvelze 

daskvnebis gamotana;

winare codna

moswavleebma ician, rogor ikvebebian mcenareebi, ra aris fotosinTezi 

da ra roli aqvs am process sxva cocxali organizmebisTvis. maT aseve 

ician fotosinTezisa da sunTqvis procesebi d SeuZliaT maTi Sedareba.

gakveTilis

saswavlo miznebi

moswavleebi:

• imsjeleben fotosinTezsa da sunTqvas Soris kavSirze;

• eleqtronuli resursis gamoyenebiT moaxdenen jozef pristlis eqs-

perimentis analizs.

• imsjeleben pristlis aRmoCenis mniSvnelobaze;

• dagegmaven eqsperimnets inhenxauzis eqsperimentis Sedegze dayrdno-

biT.

gakveTilis Sedegebi

• ecodinebaT, rom mcenareebi fotosinTezis procesSi warmoqmnil sakveb 

organul nivTierebebs iyeneben energiis wyarod sunTqvis procesSi.

• imsjeleben pristlis eqsperimentebis Sedegebsa da misi aRmoCenis 

mniSvnelobaze.

• dasvamen sakvlev kiTxvas da dagegmaven eqsperiments.

resursebi

saxelmZRvanelo, rveuli, feradi fanqrebi, markerebi, flipCartebi. 

kompiuteri, proeqtori. eleqtronuli resursi: https://biologiiswigni.blog-
spot.com/

Sefaseba

maswavlebeli iyenebs ganmaviTarebel da ganmsazRvrel Sefasebas.

gakveTilze gamoyenebuli ganmaviTarebeli Sefasebis instrumentebi: 

kiTxva-pasuxi, maswavleblis ukukavSiri, moswavleTa TviTSefaseba, 

`SuqniSani~.
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gakveTilis

msvleloba

I. Sesavali (gamowvevis faza) 

aqtivoba 1. 

slaidiT gamotanili sur.3.5.1-s analizi

aqtivobis mizani: 

winare codnis gaaqtiureba, motivaciis Seqmna

dro: 10 wT. moswavleTa organizebis forma: mTel klasTan muSaoba

aqtivobis aRwera:

maswavlebeli svams kiTxvas: ra asrulebs mcenareSi sinaTlis energi-

is gardamqmnelis rols? ra pirobebia aucilebeli fotosinTezis 

efeqturad warmarTvisTvis? raSi iyenebs mcenare fotosinTezis dros 

warmoqmnil organul nivTierebebs? ra mniSvneloba aqvs sunTqvas orga-

nizmisTvis? romeli eqsperimentiT vasabuTebT, rom mcenare sunTqavs.?

maswavlebeli ismens mosazrebebs da Semdeg axdens Sejamebas, rom sunT-

qva da fotosinTezi urTierTsawinaaRmdego procesebia da fotosin-

Tezisgan gansxvavebiT mcenare sunTqavs dRec da Ramec. 

II. ZiriTadi nawili (siRrmiseuli wvdomis faza) :

aqtivoba 2. jozef pristlis eqsperimentis analizi

dro: 20 wT. moswavleTa organizebis forma: jgufuri

aqtivobis mizani: moswavle simulaciis _ ̀ pristlis cda~ _ mixedviT aka-

vSirebs erTmaneTTan fotosinTezsa da sunTqvas, msjelobs pristlis 

aRmoCenis mniSvnelobis Sesaxeb.

aqtivobis aRwera: 

maswavlebeli jgufebad yofs moswavleebs, jgufebs urigebs samuSao 

furclebs (ix. masw. wigni, gv. 46) da acnobs instruqcias. `SuqniSnis~ ga-

moyenebiT amowmebs instruqciis gagebas. Semdeg ekranze uCvenebs simu-

lacias _ `pristlis cda~: https://bunebismetyvelebiswigni.blogspot.com/p/blog-
page_1.html moswavleebi samuSao furcelSi afiqsireben cdis TiToeuli 

etapis Sedegebs da miRebuli Sedegebis mizezebs. 

moswavleebi amzadeben prezentacias flipCartze da SemTxveviTi Ser-

CeviT erTi jgufi warmoadgens namuSevars. sxva jgufebi gansxvavebuli 

pasuxebis SemTxvevaSi amateben sakuTar mosazrebebs. bolos ki maswav-

lebeli axdens moswavleTa pasuxebis Sejamebas.

III. Semajamebeli nawili

aqtivoba 3: refleqsia

dro: 10 wuTi. moswavleTa organizebis forma: mTel klasTan muSaoba

aqtivobis mizani: moswavleebi msjeloben pristlis aRmoCenis mniSvne-

lobaze da akeTeben daskvnas mcenareebis bunebaSi mniSvnelobis Sesaxeb.

aqtivobis aRwera: maswavlebeli svams SekiTxvebs:

1) ra mniSvneloba hqonda pristlis aRmoCenas?
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2) Tqven rom pristlis gverdiT muSaoba SegZlebodaT, ras SecvlidiT 

eqsperimentSi?

3) ratom miiCneva, rom yvela organizmis arseboba fotosinTezis pro-

ceszea damokidebuli?

bolos maswavlebeli ajamebs gakveTils da axdens moswavleTa Sefase-

bas. (kvlevis angariSis rubrika) maswavlebeli gamokveTs, rom yvela or-

ganizmis arseboba damokidebulia fotosinTezis procesze.

aZlevs saSinao davalebas: dasvi sakvlevi kiTxva da dagegme ian inhen-

xauzis eqsperimentis etapebi. (dro 5 wuTi) 

paragrafi saxelmZRvaneloSi 3.5 (Catarebuli kvlevis monacemebis anal-

izi _ jozef pristlis eqsperimenti). 

3.6. nivTierebaTa transporti mcenareebSi

winare codnis (moswavleebma ician mcenareebis gamtari sistema _ 1.5. gv. 20) 

gaaqtiurebis mizniT maswavlebeli svams kiTxvebs: ra hqmnis mcenareebSi gamtar sistemas? 

romeli nivTierebebi moZraobs qsilemaSi da ra mimarTulebiT? romeli nivTierebebi moZraobs 

floemaSi da ra mimarTulebiT? 

gakveTilis ZiriTadi nawili _ SesaZlebelia maswavlebelma gamoiyenos Sebrunebuli saklaso 

oTaxis meTodi: winaswar amuSaos virtualur laboratoriaSi:

transpiracia (http://www.mhhe.com/biosci/genbio/virtual_labs_2K8/labs/BL_12/index.html0) da ganixilos mos-
wavleebis mier Sedgenili monacemebis cxrili:

faqtori, romelic gavlenas axdens 

transpiraciis intensivobaze

foTlis mier aorTqlebuli wylis

raodenoba

farTo foToli

wvrili foToli

21°C
27°C
`wynari amindi~ 

`qariani amindi~ 

aanalizeben Sedegebs, Tu razea damokidebuli foTlis mier aorTqlebuli wylis ra-

odenoba. mas ukavSireben tenian da mSral adgilebSi mcenareebis Seguebulobas (gv. 75. ?2). 

maswavlebeli transpiracias ukavSirebs WurWlebSi wylisa da masSi gaxsnili mineraluri 

marilebis erTi mimarTulebiT gadaadgilebas. 

gakveTilis daskvniTi/refleqsiis faza _ moswavleebi aanalizeben eqsperimentis Sedegebs 

da akeTeben daskvnas, ayalibeben sakvlev kiTxvas am eqsperimentisTvis (gv. 75).

3.7. yvavilovani mcenareebis gamravleba

am gakveTilSi maswavlebelma yuradReba unda gaamaxvilos imaze, rom Tavidan aicilos 

mosalodneli iseTi araswori Sexedulebis Camoyalibeba (romelic sakmaod xSiria), rogori-

caa: 1) sqesobriv gamravlebaSi aucileblad monawileobs ori mSobliuri organizmi da 2) 

aigiveben damtvervasa da ganayofierebas. am Secdomebis (1) Tavidan asacileblad maswav-
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lebelma xazi unda gausvas da moswavleebs samuSao rveulebSi CaaniSninos, rom sqeobriv 

gamravlebaSi aucileblad monawileobs sasqeso ujredebi _ gametebi da SesaZlebelia erTi 

mSobliuri organizmi monawileobdes, ris magaliTsac warmoadgens orsqesiani TviTmtveria 

mcenareebi. rac Seexeba damtvervasa da ganayofierebas, aq maswavlebelma unda auxsnas, rom 

ganayofiereba niSnavs mdedrobiTi da mamrobiTi gametebis Serwymas, xolo damtverva mxolod 

mtvris marcvlis moxvedraa butkos dingze. amitom damtverva Tu ar moxda, ganayofiereba 

ver moxdeba.

motivaciisa Sesaqmnelad da winare codnis (moswavleebma ician wina klasebidan yvavilis 

agebuleba da daniSnuleba) gaaqtiurebis mizniT _ kiTxva: ra aris gamravleba da ra mniSvn-

eloba aqvs mas? ra roli aqvs yvavils mcenaris sicocxleSi?

gakveTilis ZiriTadi nawilis aqtivobebi:

aqtivoba 1. maswavlebeli moswavleebs amuSavebs suraT 3.7.1-ze, masze mocemuli infor-

maciis mixedviT pasuxi unda gascen kiTxvebs 1-5;

aqtivoba 2. maswavlebeli moswavleebs amuSavebs suraT 3.7.2-ze, masze mocemuli infor-

maciis mixedviT pasuxi unda gascen kiTxvebs 6-7;

aqtivoba 3. maswavlebeli moswavleebs sur. 3.7.3-is saSualebiT axsenebs damtvervis sa-

Sualebebs. xazs usvams damtvervis mniSvnelobas.

aucileblad unda dasvas kiTxva maswavlebelma: ratom unda vicodeT, Tu rogor mravl-

debian mcenareebi? (maswavlebels am kiTxvis dasma mcenareebis Seswavlis procesSi ramden-

jerme mouwevs). am kiTxvaze pasuxis gasacemad moswavleebi ecnobian rubrikaSi _ mecniereba 

praqtikaSi _ mocemul informacias (gv. 78).

gakveTilis daskvniTi/refleqsiis faza _ kiTxvebze 8-11 pasuxis gacema.

3.8. yvavilovani mcenareebis sasicocxlo cikli

ganmarteba: Tema _ sasicocxlo cikli _ calke ar gvaqvs gamoyofili, aramed igi ganxi-

lulia mcenareebis, sokoebis, cxovelebis TiToeuli jgufis agebulebisa da sasicocxlo 

Tvisebebis ganxilvis paralelurad. 

es gakveTili mniSvnelovani aris imiT, rom aq Semodis pirvelad cneba _ sasicocxlo 

cikli. aqac unda izrunos maswavlebelma, rom mis moswavleebSi ar moxdes gavrcelebuli 

iseTi araswori Sexedulebis Camoyalibeba, rogoricaa: sasicocxlo cikli aris periodi 

organizmis Casaxvidan sikvdilamde. es aris organizmis individualuri ganviTarebis (on-

togenezis) ganmarteba da ara sasicocxlo ciklis. sasicocxlo cikli aris organizmis 

ganviTarebis fazaTa erToblioba, romlis ganmavlobaSic organizmi viTardeba, zrdasrul 

formas aRwevs da mravldeba.

motivaciisa Sesaqmnelad da winare codnis gaaqtiurebis mizniT _ kiTxvebi: ra viTardeba 

yvavilidan? nayofis SigniT ra aris moTavsebuli? ra mniSvneloba aqvs Tesls? 

gakveTilis ZiriTadi nawilis aqtivobebi:

aqtivoba 1. suraTis mixedviT (sur. 3.8.1):

a) daasaxele yvavilovani mcenaris sasicocxlo ciklis etapebi.

b) ganayofierebas ratom unda uswrebdes win damtverva?

g) yvavilis romel struqturaSi xdeba ganayofiereba?

d) ra aris zigota da ra warmoiqmneba misgan?

e) sad warmoiqmneba Tesli?

v) saidan viTardeba nayofi?
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z) ra roli aqvs Tesls mcenaris sasicocxlo ciklSi?

T) rodis iwyeba mcenaris axali sasicocxlo cikli?

aqtivoba 2. praqtikuli samuSao: dakvirveba Teslis agebulebaze (gv. 81).

gakveTilis daskvniTi/refleqsiis faza _ kiTxvebze 3-5 pasuxis (gv. 80) gacema.

saSinao davaleba: maswavlebeli svams kiTxvas: rogor fiqrobT, erTi mcenarisgan warmo-

qmnili yvela Teslidan viTardeba zrdasruli mcenare? ratom? SearCieT romelime faqto-

ri, romelic gavlenas axdens Teslis gaRivebasa da aRmonacenis ganviTarebaze, Camoayal-

ibe sakvlevi kiTxva, gansazRvre cvladebi, dagegme da Caatare eqsperimenti, eqsperimentis 

dasrulebis Semdeg dawere angariSi da warudgine maswavlebels. im skolebSi, sadac aris 

mileniumis laboratoriebi, SeiZleba jgufuri praqtikuli samuSaoebis Catareba sinaTlis, 

nitratebis, pH-is sensorebis gamoyenebiT. 

3.9. mcenareebis usqeso gamravleba

motivaciis Sesaqmnelad dakvirveba sur. 3.9.1-ze da kiTxvebze pasuxis gacema: yvavili 

mcenaris rogori gamravlebis saSualebaa? yvavilis garda, mcenaris sxva organomac SeiZle-

ba Seasrulos gamravlebis funqcia? 

gakveTilis ZiriTadi nawilis aqtivobebi:

aqtivoba 1. paragrafis teqstSi (gv. 82) mocemuli informaciis analizi da kiTxvebze pa-

suxis momzadeba: gv. 83.

1. Seadare erTmaneTs sqesobrivi da usqeso gamravleba. ra upiratesoba aqvs usqeso gam-

ravlebas sqesobrivTan SedarebiT da, piriqiT?

2. mcenareTa usqeso gamravlebas ratom uwodeben vegetatiur gamravlebas? 

3. usqeso gamravlebiT ratom miiReba mSoblis identuri STamomavloba?

am aqtivobis Sesruleba jobia jgufSi; maswavlebeli urigebs jgufebs flipCartebs da 

teqstidan mopovebul informaciis organizebas akeTeben cxrilSi:

Sesadarebeli niSnebi usqeso gamravleba sqesobrivi gamravleba

upiratesoba

nakli

aqtivoba 2. davaleba: aRwere (sur. 3.9.2) adamiani rogor iyenebs mcenareTa vegetatiuri 

gamravlebis unars.

gakveTilis daskvniTi/refleqsiis faza _ kiTxvebze 4,6 pasuxis (gv. 84) gacema.

saSinao davaleba: praqtikuli samuSao, gv. 84.

3.10. SiSvelTeslovani mcenareebi

motivaciis Sesaqmnelad da winare codnis gasaaqtiureblad kiTxvebze pasuxis gacema: 

yvavilovani mcenareebis garda, kidev romeli mcenareebi miekuTvneba Teslovnebs? (ician 

mcenareTa klasifikaciidan, gv. 62) SiSvelTeslovnebi uWurWlo mcenareebs miekuTvneba, Tu 

WurWlovnebs? ratom? 

gakveTilis ZiriTadi nawilis aqtivobebi:

aqtivoba 1. suraT 3.10.3-ze mocemuli informaciis analizi da kiTxvebze pasuxis momza-

deba: gv. 86. 1. suraTi 3.10.3-is mixedviT aRwere fiWvis sasicocxlo cikli. 2. axseni, ratom 

daarqves Teslovan mcenareTa am jgufs `SiSvelTeslovnebi~ ? 3. ras warmoadgens girCi 

SiSvelTeslovani mcenareebisTvis?

aqtivoba 2. praqtikuli samuSao: dakvirveba fiWvisa da naZvis wiwvebze.
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aqtivoba 3. muSaoba rubrikis _ `mecniereba praqtikaSi _ pasuxis momzadeba kiTxvaze: ra 

rols asruleben SiSvelTeslovani mcenareebi adamianis cxovrebaSi?

gakveTilis daskvniTi/refleqsiis faza _ kiTxvebze 4-6 pasuxis (gv. 86) gacema.

3.11. xavsebi

motivaciis Sesaqmnelad da winare codnis gasaaqtiureblad kiTxvebze pasuxis gacema: ro-

meli mcenareebi miekuTvnebian sporovan da uWurWlo mcenareebs? ratom? (ician mcenareTa 

klasifikaciidan, gv. 62).

gakveTilis ZiriTadi nawilis aqtivobebi:

aqtivoba 1. praqtikuli samuSao: dakvirveba xavsis agebulebaze (gv. 88). rekomendacia: 

skolis laboratoriaSi SeiZleba iyos mcenareTa herbariumebi, maT Soris gugulis seli da 

gamoiyenoT; sxva SemTxvevaSi gugulis seli farTodaa gavrcelebuli da tyeSi SeiZleba moi-

povoT. samuSaos Sesruleba xdeba jgufebSi, urigebT saWiro masalas, moswavleebi ikvleven 

gugulis selis agebulebas, xataven Tabaxis furclebze da adareben nacnob mcenareebs. 

akeTeben naxatebis gamofenas da aTvaliereben erTmaneTis namuSevars.

aqtivoba 2. paragrafis teqstze muSaoba (gv. 89) da kiTxvaze pasuxis momzadeba (?5) : ratom 

aris aucilebeli xavsebisTvis teniani garemo?

gakveTilis daskvniTi/refleqsiis faza _ kiTxvebze 1-4 pasuxis (gv. 89) gacema.

3.12. xavsebis sasicocxlo cikli. xavsebis mniSvneloba

xavsebis sasicocxlo ciklSi ar aris saWiro usqeso (sporofitisa) da sqesiani (gametof-

itis) Taobebis monacvleobis axsna, magram SeiZleba moswavleebs (maTi dainteresebis SemTx-

vevaSi) vuTxraT da sasicocxlo ciklis sqemaze yuradReba mivaqcevinoT sqesobrivi da 

usqeso gamravlebis monacvleobaze, SeiZleba isic vuTxraT, rom usqeso gamravleba uzrun-

velyofs saxeobaSi individebis ricxvis zrdas. aseve iqneba gvimrebis sasicocxlo ciklis 

ganxilvis dros. 

motivaciis Sesaqmnelad da winare codnis gasaaqtiureblad kiTxvebze pasuxis gacema: 

xavsebs Teslovan mcenareebs miakuTvneben Tu sporovnebs? ratom? e.i. ris saSualebiT 

mravldebian xavsebi? ras ewodeba sasicocxlo cikli?

gakveTilis ZiriTadi nawilis aqtivobebi:

aqtivoba 1. suraT 3.12.1-ze mocemuli sqemis mixedviT moswavle aRwers xavsis sasicocx-

lo cikls. 

aqtivoba 2. paragrafis teqstze muSaoba (gv. 90-91) da kiTxvebze pasuxis momzadeba (?5-6) : 

maswavlebeli dafaze an flipCartze qmnis cxrils, romelsac avsebs moswavleebis pauxebis 

mixedviT.

xavsebis roli bunebaSi

dadebiTi uaryofiTi

gakveTilis daskvniTi/refleqsiis faza _ kiTxvebze 3-4 pasuxis (gv. 91) gacema.

3.13. gvimrebi

gakveTilis ZiriTadi nawilis aqtivobebi:

aqtivoba 1. kargi iqneboda praqtikuli samuSaos Sesruleba, Tu skolis laboratoriaSi 

aris mcenareTa herbariumebi da maT Soris gvimra Caduna (gv. 94. dakvirveba gvimra Cadunas 

agebulebaze), radgan am SemTxvevaSi TviT moswavleebi aRmoaCendnen gvimris agebulebis Ta-

viseburebas da Seadarebdnen xavsebis agebulebasTan. 
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aqtivoba 2. muSaoba rubrikis _ `mecniereba praqtikaSi~ _ teqstze da amzadeben pasuxs 

kiTxvaze: ra mniSvneloba aqvs gvimrebs adamianis cxovrebaSi?

aqtivoba 3. moswavleebi wyvilebSi muSaoben suraTze (3.13.3) warmodgenil gvimrebis sa-

sicocxlo ciklis modelze da amzadeben pasuxebs kiTxvebze: 1. sqemis mixedviT aRwere 

gvimris sasicocxlo cikli. sad warmoiqmneba sporebi? sad viTardeba sasqeso organoebi? 

risTvisaa saWiro wyali? 2. sporebiT gamravleba usqeso gamravlebis erT-erTi saxea. usqe-

so gamravlebis romel saxes gaecani yvavilovan mcenareebSi?

gakveTilis daskvniTi/refleqsiis faza _ kiTxvebze 4-6 pasuxis (gv. 94) gacema.

saSinao davaleba: ?6 mcenareTa ZiriTadi jgufebis daxasiaTeba da monacemebis organi-

zeba cxrilSi.

3.14. mcenareebis mniSvneloba

gamowvevis faza _ maswavlebeli dafas an flipCarts yofs or nawilad: erTs awers 

mcenareebis mniSvneloba bunebaSi, meores _ mcenareebis mniSvneloba adamianis saqmianobaSi 

da svams kiTxvas: ra mniSvneloba aqvs mcenareebs bunebasa da adamianis saqmianobaSi? moswav-

leebis pasuxebs TviT maswavlebeli an moswavle wers dafaze/flipCartze. 

gakveTilis ZiriTadi nawili _

aqtivoba 1. moswavleebi am kiTxvaze damatebiT informacias moipoveben saxelmZRvanelos 

teqstis wakiTxviT (gv. 95), rubrikis _ mecniereba praqtikaSi _ gacnobiT da suraTze (3.14.1) 

dakvirvebiT. aqtivobisTvis gankuTvnili drois amowurvis Semdeg moswavleebi amateben da-

faze/flipCartze Camowerils, rac pirvel etapze gamorCaT. 

aqtivoba 2. interaqtiuri mini-leqcia: interaqtivisTvis maswavlebeli iyenebs kiTxvebs: 

ra iciT Sxamiani mcenareebis Sesaxeb? rogor fiqrobT, ratom aqvs mcenareebs Sxamiani niv-

Tierebebi? rogor unda gqondes usafrTxo urTierToba mcenareebTan?

gakveTilis Sejameba: maswavlebeli erTxel kidev svams SekiTxvas: ratom unda vicodeT, 

Tu rogor mravldebian mcenareebi?

saSinao davaleba: moiZie informacia saqarTveloSi gavrcelebuli samkurnalo mcenaree-

bis Sesaxeb. jgufis wevrebTan erTad airCie 3-4 mcenare da moamzadeT prezentacia poster-

is saxiT Semdegi gegmis mixedviT: 1) mcenaris zogadi aRweriloba; 2) gavrcelebis areali; 

3) samkurnalo Tvisebebi. am aqtivobis meTodi _ veb-Zieba (rekomendaciebi ix. maswavleblis 

wignis Sesaval nawilSi).

3.15. mcenareTa biomravlferovneba da misi dacva

gamowvevis faza _ gonebrivi ieriSi: ras niSnavs biomravalferovneba? 

gakveTilis ZiriTadi nawili

aqtivoba 1. biomravalferovnebisa da cxeli wertilis ganmartebis Semdeg dafaze wers 

gavrcelebis mixedviT saxeobaTa jgufebis terminebs: kosmopoliti, endemuri, reliqtu-

ri, introducirebuli, invaziuri da moswavleebs avalebs es terminebi Caiweron samuSao 

rveulebSi, saxelmZRvanelos teqstSi ipovon Sesabamisi ganmartebebi, saxeobaTa TiToeuli 

jgufis warmomadgenlebi saqarTvelos biomravalferovnebidan da CainiSnon. monacemTa or-

ganizebisTvis aseTi cxrilis micemac SeiZleba:

saxeobaTa jgufi terminis ganmarteba jgufis warmomadgeneli

kosmopoliti

endemuri
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reliqturi

introducirebuli

invaziuri

aqtivoba 2. interaqtiuri mini-leqcia _ interaqtivisTvis maswavlebeli iyenebs kiTxvebs: 

3. ra uqmnis safrTxes mcenareTa biomravalferovnebas? 4. ra mniSvneloba aqvs biomraval-

ferovnebis SenarCunebas? 5. ra RonisZiebebs atarebs saxelmwifo mcenareTa biomraval-

ferovnebis SenarCunebis mizniT?

rekomendacia: sasurvelia, maswavlebelma moiZios Tavisi regionis farglebSi arsebuli 

daculi teritoria, romelic axorcielebs skolis moswavleebisTvis sxvadasxva ekologiur 

proeqtebs, programebs da CarTos Tavisi moswavleebi.
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pasuxebi davalebebze:

§3.1

1. cocxali organizmebis Seswavlis gasaadvileblad mecnierebi organizmebs ajgufeben 

msgavseba _ gansxvavebis mixedviT anu axdenen klasificirebas. mecnierebis dargs, romelic 

cocxal organizmebs jgufebSi anawilebs, maT Soris msgavseba-gansxvavebis mixedviT, siste-

matikas uwodeben.

2. lines klasifikacia 4 taqsonomiuri erTeulisgan Sedgeboda _ masSi ar aris samefo, 

tipi da ojaxi Tanamedrove klasifikaciis erTeulebisgan gansxvavebiT. (miuxedavad amisa, 

lineseuli klasifikacia, misi aRwerili saxeobebi, gvarebi dResac Cveulebrivad gamoiyene-

ba sistematikaSi).

3. a) saxeoba b) samefo.

4. mtacebelTa rigSi gaerTianebulia (am sqemis mixedviT) : ZaRlisebrTa, katisebrTa, 

daTvisebrTa ojaxebi.

5. mtaceblebSi gaerTianebulia ZuZumwovrebi, romlebic xorcismWamelebi arian; iWeren, 

klaven da Wamen msxverpls.

6. ZuZumwovrebis klasSi erTiandebian organizmebi, romlebsac ZiriTadad axasiaTebT coc-

xalmSobiaroba, nayofis dedis organizmSi, saSvilosnoSi ganviTareba da naSieris rZiT kveba. 

7. yvela cxoveli kvebis tipis mixedviT heterotrofia.

§3.2

1. mcenare, romelic sicocxleSi erTxel mainc yvavilobs, yvavilovani mcenare ewodeba. 

2. fesvi, Rero, foToli, yvavili (yvavilovnebSi). 

3. yvavili gamravlebis (generaciuli) organoa, romlisganc Tesli da nayofi warmoiqmneba.

4. Teslkvirti butkos naskvis kedlebiTaa dafaruli, xolo Tesli _ nayofiT.

5. Reros dazianebis SemTxvevaSi satransporto sistema ziandeba, veRar miewodeba wya li da 

mineraluri marilebi foTlebs, ver moxdeba fotosinTezi, sakvebi ver miewodeba sxvadasxva 

organoebs, mcenare daiRupeba. foTlebis dazianebis SemTxvevaSi Sewydeba fotosinTezi.

6. fesvis funqciaa wylisa da marilebis Sewova, mcenaris niadagSi gamagreba. Reros da 

foTlis funqciebze zemoT visaubreT. yvavilis gareSe mcenare sqesobrivad ver gamravl-

deba. yvela es organo Tavis funqcias asrulebs. am organoebis SeTanxmebuli funqcionire-

ba uzrunvelyofs mcenaris, rogorc erTi mTliani sistemis, sicocxles.

§3.3

1. mcenaris fesvi niadagidan wyalsa da masSi gaxsnil marilebs iwovs. wyali gamtari 

sistemiT foTlebSi aRwevs. bageebis saSualebiT foTlebSi naxSirorJangi Sedis. mzis en-

ergiis xarjze foTlebSi (mcenaris mwvane nawilebSi) mimdinareobs yvela cocxalisTvis 

umniSvnelovanesi procesi _ fotosiTezi, organuli sakvebi nivTierebis _ glukozis war-

moqmna, am dros Jangbadi garemoSi gamoiyofa.

2. (kavSiri cnebebs Soris: nivTiereba, struqtura, funqcia, sasicocxlo Tviseba _ sunTqva).

fotosinTezis mimdinareobis adgili ujredSi qloroplastebi

sawyisi nivTierebebi wyali da naxSirorJangi

produqtebi glukoza da Jangbadi
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3. mcenareebSi fotoavtotrofuli kvebis garda gvxvdeba miqsotrofuli da parazituli 

_ heterotrofuli kvebac.

4. abreSumas saerTod ar gaaCnia mwvane organoebi, anu fotosinTezis unari ar aqvs, 

xolo fiTris mwvane foTlebSi fotosinTezi mimdinareobs. amitom is naxevrad parazitia.

5. mcenare veneras buziWerias foTlebi namdvil maxes warmoadgens mwerebisTvis. foT-

lebze arsebuli mbrwyinavi wveTebi mwerebs izidavs, foTlis zedapirze bususebia, roca 

ramdenime bususs erTdroulad exeba mweri, foToli ixureba da mweri maxeSi aRmoCndeba. 

rac ufro mets moZraobs mweri, miT ufro mWidrod ixureba foToli. sabolood momne-

lebeli wvenebi, romelsac mcenare gamoyofs, mwers moinelebs. monelebul nivTierebebs 

mcenare Seiwovs.

6. es miqsotrofuli kvebaa da pirvelad is mwvane evglenasTan Segvxvda.

§3.4

1. mcenares, romelic mzis sinaTleze imyofeboda, mowyvites erTi foToli da ramdenime 

wuTiT mduRare wyalSi moaTavses (es aucilebelia ujredis kedlis dasaSlelad, rom Semdeg 

etapze SesaZlebeli iyos foTlidan qlorofilis mocileba); mduRare wylidan amoRebuli 

foToli moaTavse spirtiT naxevrad Sevsebul sinjaraSi, xolo sinjara _ cxelwylian qimi-

ur WiqaSi. es procedura foTols qlorofils moacilebs; foTlis gauferulebis Semdeg 

gaavle igi Tbil wyalSi, rom spirti moscildes da darbildes; gauferulebuli foToli 

gadaitane petris jamze da daawveTe imdeni iodis spirtxsnari, rom foToli mTlianad dai-

faros. foToli miiRebs molurjo-moSavo Seferilobas, rac masSi saxameblis arsebobaze 

miuTiTebs.

2. minis wylian WiqaSi Zabris qveS moaTavses wylis mcenare elodea. Zabri fskers si-

likoniT miamagres. Zabrs wamoacves sinjara. magidis lampis sxvadasxva simZlavris naTure-

bis gamocvliT cvlidnen ganaTebis intensivobas. elodeas mier fotosinTezis procesSi 

gamoyofili Jangbadi buStukebis saxiT amodis sinjaraSi da wamzomis saSualebiT iTvlian 

drois erTeulSi gamoyofili buStukebis raodenobas; akvirdebian, rogor icvleba gamoyo-

fili buStukebis raodenoba naTurebis (ganaTebis intesivobis) SecvliT; drois erTeulSi 

gamoyofili buStukebis raodenobis cvlilebis mixedviT msjeloben fotosunTezis inten-

sivobis/siCqaris cvlilebaze.

§3.5

1. sunTqva aris Jangbadis monawileobiT sakvebi organuli nivTierebebis daSla wylad da 

naxSirorJangad, romlis drosac gamoTavisufldeba energia. 

2. sunTqva organizms uzrunvelyofs energiiT.

3. sunTqavs mcenaris yvela organorogorc sinaTleze, ise sibneleSi.

4. (kavSiri cnebebs Soris: nivTiereba, struqtura, funqcia, energia, sasicocxlo Tviseba 

_ kveba, sunTqva).

Sesadarebeli niSnebi fotosinTezi sunTqva

STanTqmuli airi naxSirorJangi Jangbadi

gamoyofili airi Jangbadi naxSirorJangi

wyali STainTqmeba Tu gamoiyofa STainTqmeba gamoiyofa

dRe-Ramis ra periodSi mimdinareobs sinaTleze sinaTlezec da sibneleSic
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glukoza warmoiqmneba Tu iSleba warmoiqmneba iSleba

energia gamoiyofa Tu STainTqmeba STainTqmeba gamoiyofa

ujredis ra struqturaSi

mimdinareobs

qloroplastebSi mitoqondriebSi

§3.6

1. sur. 3.6.1-ze mocemulia foTlis agebuleba. foTols Rerosa da Semdeg yunwis sa-

SualebiT miewodeba wyali da mineraluri marilebi, amave yunwis daxmarebiT ki masSi warmo-

qmnili sakvebi organuli nivTierebebi sapirispiro mimarTulebiT gadaadgildeba ReroSi. 

foToli daZarRvulia, ZarRvebSi aris gamtari qsovilebi.

2. tenian adgilebSi mcxovreb mcenareebs ufro didi foTlebi aqvT, vidre mSrali adg-

ilis mcenreebs. isini foTlis zedapiriT bevr wyals aorTqleben. foTlis zedapiris Sem-

cirebiT aorTqlebuli wylis raodenobac mcirdeba.

3. xmeleTze cxovrebasTan dakavSirebiT mcenareebs `sazrunavi~ aqvT _ Seamciron wylis 

kargva (aorTqleba). amaSi maT exmareba foTlis kutikula, bageebis arseboba da maTi dax-

urva-gaRebis meqanizmebi, foTlis zedapiris farTi da sxvadasxva warmonaqmnebi, magaliTad 

bususebi, cvilis Warbad warmoqmna, foTlebis eklebad gadaqceva da sxva.

§3.7

1. yvavili sqesobrivi gamravlebis organoa, radgan masSi sasqeso ujredebi _ gametebi 

warmoiqmneba.

2. butkos nawilebia: dingi, sveti da naskvi. naskvSi Teslkvirtia, romelSic kvercxujre-

di mwifdeba.

3. mtvrianas nawilebia: samtvre Zafi da samtvre parki. samtvre parkSi mtvris marcvlebi 

mwifdeba, xolo maTSi _ spermiebi.

4. yvavilis butko mdedrobiTi organoa, radgan masSi mdedrobiTi gametebi _ kvercxu-

jredebi yalibdeba, mtvriana ki mamrobiTi organoa, radgan masSi mamrobiTi gametebi _ 

spermiebi yalibdeba.

5. gvirgvinis furclebi da jamis foTolakebi yvavilsafaria, radgan yvavilis metad 

mniSvnelovan organoebs _ butkos da mtvrianebs icavs.

6-7. orsqesian yvavilebs butkoebic aqvs da mtveianebic, xolo calsqesians _ an mxolod 

butkoebi aqvs (mdedrobiTi yvavili), an marto mtvrianebi (mamrobiTi yvavili).

8. damtverva mtvris marcvlis butkos dingze moxvedra da misi gaRivebaa, xolo ganayo-

fiereba _ kvercxujredis da spermiis (birTvebis) Serwyma.

9. jvaredini damtvervis dros erTi yvavilis butko sxva mcenaris yvavilis mtvriT imt-

vereba, xolo TviTdamtvervis dros erT yvavilSive xdeba Tavisive mtvriT damtverva.

10. jvaredinmtveria mcenareebSi TviTdamtvervis Tavidan asacileblad sxvadasxva meqa-

nizmebi arsebobs. magaliTad, xSirad aseT yvavilSi mtvrianebi da butkoebi sxvadasxva dros 

mwifdeba, xolo zog yvavilSi mtvrianebis sigrZe bevrad moklea butkos sigrZeze.

11. TviTmtveria yvavilebSi xSirad damtverva yvavilis gaxsnamde xdeba. amiT Tavs iz-

Rvevs sxva yvavilis mtvris moxvedrisgan.
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§3.8

1. ganviTarebis fazaTa erTobliobas, romlis ganmavlobaSic organizmi viTardeba, zr-

dasrul formas aRwevs da mravldeba, sasicocxlo cikli ewodeba. 

2. sur. 3.8.1

a)  yvavilovani mcenaris sasicocxlo ciklis etapebia: damtverva, ganayofiereba, Cana-

saxis ganviTareba, Teslisa da nayofis warmoqnmna, Teslis gaRiveba, mcenaris zrda-ganvi-

Tareba, zrdasrul mcenareze yvavilis ganviTareba.

b)  damtverva win unda uswrebdes ganayofierebas, radgan am dros mtvris marcvlebi 

xvdeba butkos dingze, sadac is unda gaRivdes da spermiebma CaaRwion Teslkvirtamde

g)  ganayofiereba butkos naskvSi arsebul TeslkvirtSi xdeba.

d) zigota ganayofierebuli kvercxujredia da misgan Canasaxi warmoiqmneba.

e) Teslkvirtidan Tesli warmoiqmneba.

v) butkos naskvis kedlebidan nayofi warmoiqmneba.

z) Teslidan axali mcenare viTardeba.

T) mcenareze yvavilis ganviTarebidan iwyeba mcenaris axali sasicocxlo cikli.

(damatebiTi informacia maswavleblebisaTvis: aRsaniSnavia, rom mxolod farulTeslov-

nebSi xdeba `ormagi ganayofiereba~. yoveli mtvris marcvali sami haploiduri ujredisgan 

Sedgeba, butkos dingze moxvedris da gaRivebis Semdeg, aqedan erTi samtvre mils warmoqm-

nis da mas ori ujredi (spermia) xvrelis, mikropiles saSualebiT Canasaxovan parkSi Seyavs. 

am ori spermiidan erTi anayofierebs kvercxujreds da diploiduri zigota miiReba, xolo 

meore spermia anayofierebs diploidur centralur ujreds da misgan triploiduri endo-

spermi yalibdeba.)

3. yvavilovnebs farulTeslovnebsac uwodeben, radgan Teslkvirti dafarulia butkos 

naskvis kedlebiT, Semdeg ki Tesli dafarulia nayofiT.

4. erTlebniani da orlebniani Teslebi gansxvavebuli agebulebisaa. maTi Canasaxebi 

Sedgeba Canasaxovani fesvis, Canasaxovani Reros, kvirtisa da lebnebisgan, romelic orleb-

nianebSi oria, xolo erTlebnianebSi _ erTi. Tesli dafarulia kaniT. marTalia, konkret-

uli saxeobebisTvis SesaZlebelia Teslis agebuleba ramdenadme gansxvavebuli iyos, magram 

Cven Teslebis agebulebas ganvixilavT lobios, rogorc orlebniani mcenaris da simindis, 

rogorc erTlebniani mcenaris magaliTze. orlebnianebSi lebnebi didia da mTeli samarago 

nivTierebebi aq aris dagrovebuli. endospermi faqtiurad lobioSi mTlianad reducirebu-

lia. erTlebnianebSi endospermi didia, sakvebis mTeli maragi aq aris Tavmoyrili, lebani ki 

Zalian pataraa, ekvris endosperms da mxolod sakvebi nivTierebebis Canasaxisken gatarebas 

emsaxureba.

5. Tu erTi Teslis aRmocenebisTvis saWiroa 10 sm2, maSin 360 sm2-ze 36 Tesli aRmocendeba.

6. http://agronews.ge/mtsenaris-qhvavili-naqhophi-thesli/
www.wikiplanet.click/enciclopedia/ka...

§3.9

1. sqesobrivi gamravlebisgan gansxvavebiT, usqeso gamravlebaSi sasqeso ujredebi ar 

monawileobs. usqeso gamravlebis dros axali organizmi mxolod erTi individis nebismieri 

ujredidan SeiZleba ganviTardes. usqeso gamravlebiT miRebuli axali individi mSoblis 

identuria. usqeso gamravleba saSualebas aZlevs organizms swrafad gamravldes. sqesobriv 

gamravlebas ki usqesosTan SedarebiT is upiratesoba aqvs, rom ori organizmis niSan-Tvise-
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bebis rekombinaciis saSualebas iZleva, es ki SesaZloa masala gaxdes axali Seguebulobebis 

warmoqmnisTvis. 

2. mcenareTa usqeso gamravlebas vegetatiurs uwodeben, radgan am dros gamravleba xde-

ba mcenaris vegetatiuri organoebiT _ fesviT, ReroTi an foTliT. 

3. usqeso gamravlebiT mSoblis identuri organizmi, misi asli miiReba. (maswavleblebi-

sTvis damatebiTi informacia: radgan gamravlebaSi mxolod erTi organizmi monawileobs, 

mxolod misi genetikuri informacia gadaecema axal individs).

4. fermerebs xSirad sWirdebaT is mcenareebi gaamravlon swrafad, romelTa niSnebi ukve 

sasurvelia da arafris Secvla aRaraa saWiro. amitom aseT dros isini sqesobriv gamravle-

bas vegetatiur gamravlebas amjobineben.

5. adamianebi mcenareTa vegetatiuri gamravlebis unars farTod iyeneben soflis meur-

neobaSi da ZiriTadad kulturul mcenareebs am gziT amravleben. magaliTad: kartofilis 

patara gorglebs gazafxulze rgaven da TiToeuli gorglidan aRmocenebuli mcenare Se-

modgomobiT aTobiT axal gorgls iZleva; marwyvi ki gazafxulis dasawyisSi ramdenime axal 

bwkals ikeTebs da TiToeulidan axali individi viTardeba, romlis gadargvac Semodgomis 

pirze SesaZlebelia. 

kalmiT gamravlebis dros 3-4 kvirtian tots Caflaven miwaSi, ise, rom miwis zemoT erTi 

kvirti Candes. miwis qveS toti fesvebs gamoiRebs da axali mcenare ganviTardeba, ase amrav-

leben vazis jiSebs. 

gadawveniT gamravlebisTvis iyeneben iseT tots, romelic daemorCilebaT, gadaxris 

dros ar motydeba. mis garkveul nawils miwas Seaxeben da ase daafiqssireben. miwasTan Sex-

ebis adgilas fesvi ganviTardeba, Semdeg SesaZlebeli iqneba deda-mcenarisgan misi daSore-

ba, gadaWra da axali mcenare damoukideblad daiwyebs sicocxles.

sainteresoa mynobiT gamravleba. saZire mcenaris Reroze CaWrian qerqs, sasurveli mce-

naris amokveTil kvirts Casvamen da mWidrod Sekraven. es kvirti Caezrdeba saZire mcenares. 

Semdeg saZires gadaWrian da is darCeba, an orive erTad gaizrdeba.

6. kartofilis gorglSi samaragod dagrovebuli iqneba saxamebeli. 

§3.10

1. fiWvis mamrobiT girCebSi momwifebuli mtveri qaris saSualebiT mdedrobiT girCeb-

ze gadaitaneba, xdeba damtverva. mdedrobiT girCis qerqlebze Teslkvirtebia, romlebic, 

SiSvlad sxedan qerqlebze. damtvervis Semdeg mdedrobiTi girCis qerqlebi ixureba da 

erTmaneTs mWidrod ekvris. ganayofiereba mogvianebiT xdeba. Tavidan girCebi mwvanea, ma-

gram nel-nela xevdeba da yavisferdeba. ori wlis Semdeg girCebi ixsneba da misgan Tesle-

bi ifanteba. TiToeuli Tesli sifrifana gamWvirvale frTebiTaa aRWurvili, raTa qaris 

saSualebiT gavrceldes. xelsayrel pirobebSi Teslis moxvedrisas is Rivdeba da misgan 

axali mcenare aRmocendeba.

2. SiSvelTeslovnebis Teslkvirtebi ar aris dafaruli, rogorc es farulTeslovneb-

Sia (Teslkvirtebi butkos naskvSia), isini SiSvlad sxedan mdedrobiTi girCis qerqlebze, 

Sesabamisad, Tesli ar aris dafaruli nayofiT da momwifebuli Tesli SiSvlad zis girCis 

qerqlze.

3. girCi, iseve rogorc yvavili, saxeSecvlili damoklebuli Reroa. orive gamravlebis 

organoa Teslovan mcenareebSi.

4. yvavili bevrad ufro rTuli agebulebisaa, vidre girCi. mTavari gansxvaveba albaT 

isaa, rom yvavilSi mtvris marcvali xvdeba butkos dingze da Semdeg spermiebi aRweven 
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naskvamde, sadac Teslkvirtia `damaluli~, xolo girCSi mtvris marcvali uSualod Teslk-

virts ecema. yvavilidan (butkos naskvidan) nayofic viTardeba, xolo girCidan nayofebi ar 

viTardeba (SiSvelTeslovnebs nayofi ar aqvT).

5. farulTeslovnebisa da SiSvelTeslovnebis gamravlebaSi aris bevri msgavsebac da 

gansxvavebac. orive SemTxvevaSi ganayofierebas win uswrebs damtveva, rac farulTeslovneb-

Si butkos dingze xdeba, SiSvelTeslovnebSi uSualod Teslkvirtze. gansxvavebulia Teslk-

virtis Camoyalibebis da ganayofierebis procesebic (Canasaxovani parkis Camoyalibeba da 

ormagi ganayofiereba farulTeslovnebSi). gansxvavebulia isic, rom farulTeslovnebSi 

Tesli nayofSia. gansxvaveba Teslebis momwifebis vadebSicaa. magaliTad fiWvis Teslis mom-

wifebas 2 weli sWirdeba, xolo zogierTi yvavilovani balaxovani mcenare udabnoebSi 2-3 

kviraSi aswrebs Teslis momwifebas. Teslovan mcenareebSi ganayofierebisTvis wyali ar 

aris saWiro.

6. yvavilovnebi namdvilad ufro maRalganviTarebulebi arian, vidre SiSvelTeslovne-

bi. yvavilis nawilebi da maTi funqciebi, damtvervis formebi, Teslkvirtis daculoba, 

nayo fis warmoqmna da Teslis gavrcelebis sxvadasxva mravalferovani saSualeba miuTiTebs 

yvavilovnebis ufro maRal safexurze dgomas. amitomac yvavilovnebi SiSvelTeslovnebTan 

SedarebiT metad gavrceldnen da ufro farTo areali daikaves dedamiwaze.

§3.11

1. RerofoTlovan xavss gaaCnia Zafnairi gamonazardebi _ rizoidebi, romelic nawi-

lobriv fesvis movaleobas asrulebs.; aqvs Rero, foTlebi da garkveul dros uviTardeba 

saspore Rero saspore kolofiT. kolofSi sporebi mwifdeba.

2. wyalmcenarisgan gansxvavebiT xavsis sxeuli diferencirebulia _ aqvs Rero, foTo-

li, rizoidebi. 

3. Teslovani mcenareebisgan gansxvavebiT xavsebs ar aqvT Camoyalibebuli gamtari 

sistema, maT uWurWlo mcenareebs uwodeben; foTlebi ar aris dafaruli kutikuliT. sqeso-

brivi gamravlebisTvis wyliani garemos arsebobaa saWiro. TeslovnebisTvis es problema 

aRar dgas. maT foTlebs (wiwvebis CaTvliT) wylis dakargvisgan kutikula icavs da gamrav-

lebac wyals ar ukavSirdeba; gamtari sistema ki, uzrunvelyofs, rom organulma da araor-

ganulma nivTierebebma sxvadasxva gzebiT imoZraon.

4. rizoidebis ganviTarebam da sporebiT gamravlebam xmeleTze dasaxlebis Sesa-

Zlebloba misca xavsebs.

5. foTlebi ar aris dafaruli kutikuliT da amitom bevr wyals aorTqlebs. sqeso-

brivi gamravlebisTvis wyliani garemos arsebobaa saWiro, amitom teniani garemo xavsebis 

arsebobisTvis aucilebeli pirobaa.

§3.12

1. ganviTarebis fazaTa erTobliobas, romlis ganmavlobaSic organizmi viTardeba, zrda-

srul formas aRwevs da mravldeba, sasicocxlo cikli ewodeba.

2. zrdasrul RerofoTlovan xavsze mamrobiTi (anTeridiumi) da mdedrobiTi (arqegoni-

umi) sasqeso organoebi viTardeba, sasqeso organoebSi gametebi warmoiqmneba da mwifdeba. 

momwifebuli spermatozoidebi, romlebic SoltiT arian aRWurvilni, anTeridiumidan ga-

reT gamoiWrebian da wylian garemoSi (cvaric sakmarisia) Soltis moZraobiT arqegoniume-

bamde aRweven da Sig SeiWrebian. xdeba ganayofiereba da zigotidan saspore Rero kolofiT 

viTardeba, romelSic sporebi yalibdeba. momwifebuli spora kolofidan gadmoibneva da 
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tenian niadagze moxvedrisas misgan Zafnairi sxeuli (protonema) yalibdeba, is zrdasrul 

xavss aZlevs dasabams. (damatebiTi informacia maswavleblebisTvis: xavsSi TaobaTa mori-

geobaa: TviTon mcenare xavsi sqesiani Taobaa, radgan sasqeso organoebi da gametebi masze 

yalibdeba. is gabatonebuli Taobaa xavsebSi; xolo saspore Rero kolofiT usqeso Taobaa. 

is sustia, mwvanec ki ar aris da damoukideblad ver ikvebeba. radgan meiozuri gayofiT 

Camoyalibdeba sporebi, amitom spora, protonema da TviT mcenare haploiduria, xolo ga-

nayofierebis Semdeg zigotidan ganviTarebuli saspore Rero kolofiT _ diploiduria).

3. ganayofierebis SesaZlebloba mxolod wylian garemoSia, radgan spermatozoids 

gadaadgileba wyalSi SeuZlia.

4. Teslovan mcenareebs umoZrao spermiebi aqvT da ara Soltiani spermatozoidebi. sper-

miebi mtvris marcvalSi warmoiqmneba, romelic butkos dingze sxvadasxva saSualebiT gadai-

taneba. amitom wyali aRaraa saWiro.

5.

xavsebis rolo bunebaSi

dadebiTi uaryofiTi

1. SeuZliaT pirvelebi dasaxldnen nebismi-

er tenian adgilze da warmoqmnan niadagi.

2. aregulireben tenianobas da Teslis 

gaRivebisTvis qmnian pirobebs.

3. Waobebi, romlis warmoqmnasac xels 

uwyobs sfagnumi, mtknari wylis maragia.

4. xavsebi TavSesafari da sakvebia uamravi 

uxerxemlo organizmisTvis

1. Zlieri gamravlebis SemTxvevaSi xels 

uSlian Teslebis miwaze moxvedras da 

tyis ganaxlebas.

2. tyeSi sfagnumis Zlieri gamravleba 

tyis daWaobebas iwvevs.

6. (ix. teqsti rubrikaSi _ `mecniereba praqtikaSi~, gv. 91).

§3.13

1. gvimras foTlis qveda mxares uviTardeba sporangiumebi, sadac sporebi mwifdeba. 

tenian niadagze siTboSi spora Rivdeba da misgan mwvane patara winazrdili viTardeba, 

romelzec mdedrobiTi (arqegoniumi) da mamrobiTi (anTeridiumi) sasqeso organoebi yalib-

deba. gametebis momwifebis Semdeg, mamrobiTi organodan Soltiani spermatozoidebi gareT 

wylian garemoSi gamodian, mdedrobiT organoSi iWrebin da kvercxujreds anayofiereben. 

zigotidan axali gvimra iwyebs ganviTarebas. (damatebiTi informacia maswavleblebisTvis: 

TaobaTa morigeoba gvimrebSic kargad aris gamoxatuli, oRond xavsebisgan gansxvavebiT aq 

usqeso Taoba, sporofiti TviTon mcenare gvimraa. e.i. gabatonebuli Taoba swored spo-

rofitia. sqesiani Taoba _ winazrdili patara da sustia, Tumca mwvanea, fotosinTezs axo-

rcielebs da damoukideblad arsebobs. spora meiozuri gayofiT warmoiqmneba, amitom spora 

da misgan warmoqmnili winazrdilis ujredebi haploiduria, Sesabamisad, sasqeso organoe-

bis ujredebic da gametebic haploiduria. zigota da misgan ganviTarebuli mcenare gvimras 

ujredebi ki _ diploiduria).

2. yvavilovan mcenareebSi usqeso gamravleba _ vegetatiuri gamravleba Segvxvda. xavseb-

sa da gvimrebSi sporiT gamravleba usqeso gamravlebis erT-erTi saxea.

3. moyvavile gvimras verasdros waawydebi, radgan yvavili mxolod maRalganviTarebul 

farulTeslovnebs gaaCniaT.
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4. Teslovnebi ganviTarebis ufro maRal safexurze dganan, vidre gvimrebi: a) gamravlebi-

sTvis wyali TeslovnebSi aRar aris saWiro da maT dedamiwis mSrali adgilebis dakavebac 

SeZles. b) Tesli Seicvs sakvebs CanasaxisTvis, sporaSi sakvebi ar aris. Tesli sporasTan Se-

darebiT ukeTac aris daculi da mas gasavrceleblad sxvadasxva saSualeba aqvs. g) gamtari 

sistema bevrad ufro srulyofili aqvs Teslovnebs. d) fesvTa sistema TeslovnebSi Zalian 

kargadaa ganviTarebuli da gruntis wylebidanac SeuZliaT wylis miReba.

5. (kavSiri cnebebs Soris: struqtura, funqcia, sasicocxlo Tviseba _ gamravleba, gare-

mosTan Seguebuloba, sistematikuri jgufi).

gvimrebi SiSvelTeslovani mcenareebi farulTeslovani mcenareebi

mravldebian sporebiT mravldebian TesliT mravldebian TesliT

ar aqvT yvavili da 

nayofi

ar aqvT yvavili da nayofi aqvT yvavili da nayofi

____
imtverebian qariT imtverebian qariT, cxovelebiT, 

wyliT, TviTdamtverviT

ar aqvT Teslkvirtebi

aqvT Teslkvirtebi, rom-

lebic SiSvlad sxedan gir-

Cis qerqlebze

aqvT Teslkvirtebi, romlebic 

butkos naskvSia

ganayofierebisTvis 

aucilebelia wyali

ganayofierebisTvis ar aris 

saWiro wyali

ganayofierebisTvis ar aris

saWiro wyali 

6. 

jgufis dasaxeleba warmomadgeneli 

mcenare

damaxasiaTebeli niSnebi

xavsebi

RerofoTlovani 

_ gugulis seli, 

torfis xavsi _ 

sfagnumi, RviZlis 

xavsi 

RerofoTlovan xavsebs gaaCniaT rizoidebi, rom-

liTac mcenare miwas emagreba. aqvT Rero da foT-

lebi, romelic ar aris kutikuliT dafaruli. ar 

aqvT ganviTarebuli gamtari sistema. mravldebian 

sporebiT. sqesobrivi gamravlebisTvis esaWiroe-

baT wyali. arseboben mxolod tenian garemoSi an 

mtknar wylebSi.

gvimranairebi

Caduna aqvT kargad ganviTarebuli fesura, xolo fesvebi 

_ mxolod damatebiTi. foTlebi dafarulia kuti-

kuliT. aqvT gamtari sistema, amitom WurWlovan 

mcenareebs miakuTvneben. mravldebian sporebiT, 

sqesobrivi gamravlebisTvis aucilebelia wylis 

arseboba. cxovroben tenian garemoSi.
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SiSvelTeslovnebi

fiWvi, naZvi, 

kedari, soWi, 

lariqsi, seqvoia, 

Rvia, ginko.

SiSvelTeslovnebSi yvelaze didi jgufia wi-

wvovnebi. wiwvovnebs foTlebi nemsiseburi aqvT da 

dafarulia sqeli kutikuliT. kargadaa ganviTare-

buli fesvTa sistema. gamtari sistemaa qsilema da 

floema. sqesobrivi gamravleba _ TesliT, romel-

ic mdedrobiT girCSi mwifdeba. Teslkvirtebi SiS-

vlad sxedan girCis qerqlebze usqeso gamravleba 

_ vegetatiuri gamravlebaa. warmoqmnian fiss. 

cxovroben mSrali da civi klimatis pirobebSic. 

dedamiwis CrdiloeTiT qmnian taigas.

yvavilovani 

mcenareebi

erTlebnianebi: 

xorbali, simindi, 

qeri, Svria, tita. 

orlebnianebi: 

lobio, barda 

cacxvi, vaSli, 

mocxari, askili, 

vazi.

 mcenareTa yvelaze mravalricxovani da maRal-

ganviTarebuli jgufia. gvxvdebian sxvadasxva 

klimatur pirobebSi, radgan aqvT sxvadasxvanairi 

Seguebulobebi. sqesobrivad mravldebian TesliT, 

romelic yvavilSi yalibdeba; Teskvirtebi butkos 

naskvSia. Tesli nayofiTaa dafaruli. usqeso 

gamravleba _ vegetatiuri gamravlebis sxvadasxva 

xerxebiT.

§3.14

1. mcenareebis roli bunebaSi:

• axorcieleben fotosinTezs da qmnian yvela organizmisTvis saWiro sakveb organul 

nivTierebebs, gamoyofen sunTqvisTvis aucilebel Jangbads;

• abalanseben Jangbad-naxSirorJangis raodenobas atnosferoSi;

• gamoyofili Jangbadi atmosferos zeda fenebSi warmoqmnis ultraiisferi sxivebi-

sgan damcav ozonis ekrans;

• aorTqleben wyals da arbileben dedamiwis klimats;

• mcenareebis fesvebi icaven niadags Camorecxvisgan, mewyerisgan, zvavebisa da ga-

mofitvisgan.

2. mcenareebs imdenad didi mniSvneloba aqvT bunebasa da adamianisTvis, rom maTi gamrav-

lebis xerxebisa da saSualebebis codna aucilebelia.

3. mcenareebi Sxamiani nivTierebiT Tavs icaven balaxismWamelebisgan, parazitebisgan.

§3.15

1. biomravalferovneba niSnavs garkveul teritoriaze cocxali organizmebis saxeobaTa 

raodenobas. (es termini SemoiRo amerikelma zoologma eduard uilsonma 1986 wels. Tumca, 

biomravalferovnebas gacilebiT ufro farTo mniSvneloba aqvs dRes).

2. dakavebuli teritoriis mixedviT arseboben farTo da viwro arealis saxeobebi. roca 

saxeoba Zalian did teritoriebze gvxvdeba, is farToarealiani _ kosmopoliti saxeobaa. im 

saxeobebs, romelTa gavrcelebis areali viwroa, endemur saxeobebs uwodeben.

3. biomravalferovnebas safrTxes ZiriTadad uqmnis sasoflo-sameurneo savargulebis 

gafarToeba, satransporto gzebis mSenebloba, garemos dabinZureba, ucxo saxeobebis Se-

motana, Warbi moxmareba da sxva.
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4. biomravalferovnebis SenarCuneba mniSvnelovania ekonomikuri keTildReobis, usafrTxo-

ebis, janmrTelobis, ekosistemebis mdgradobis SenarCunebisa da mravali sxva TvalsazrisiT.

5. saqarTveloSi biomravalferovnebis dacvasTan dakavSirebiT miRebulia Semdegi kanone-

bi: `garemos dacvis Sesaxeb~, `daculi teritoriebis sistemis Sesaxeb~, 2003 wlis ivnisSi 

saqarTvelos parlamentma miiRo kanoni ”saqarTvelos `wiTeli nusxisa~ da `wiTeli wignis 

Sesaxeb~. wiTel nusxaSi Setanili mcenareTa saxeobebia: Walis muxa, pontos muxa, Zelqva, 

garejis salbi, Savi Rvia, biWvinTvis fiWvi, uTxovari, saRsaRaji anu sakmlis xe, qarTu-

li muxa da sxv. saqarTveloSi Seqmnilia daculi teritoriebi: saxelmwifo nakrZali _ 14, 

erovnuli parki _ 12 da aRkveTili _ 9. dacul teritoriebze gavrcelebulia saqarTvelos 

`wiTel nusxaSi~ Setanili mcenareebis 41 saxeoba.

 Temis Sejameba

testuri davalebebi

1 2 3 4 5 6 7

a X X

b X X X

g X X

d

8.

1 2 3 4 5

d g a e b

9.

1 2 3 4 5 6

X X X X

 

 davalebebi kritikuli azrovnebisTvis 

1. dadebiTia cocxali organizmebis or jgufad mcenareebad da cxovelebad dayofa 

(Tu kvlevis imdroindel saSualebebs gaviTvaliswinebT, garda amisa, mecnierebi sokoebs 

didxans mcenareTa jgufs akuTvnebdnen), magram sust mxared mimaCnia cxovelebis miseu-

li dayofa jgufebad, radgan frena SeuZlia uxerxemloebsac (mwerebs) da xerxemlianebis 

sxvadasxva warmomadgenlebs (frinvelebs, ZuZumwovrebs); dadian uxerxemloebic da xerxem-

lianebic; aseve, dacuraven Tevzebi, qvewarmavlebi, frinvelebi, ZuZumwovrebi, kibosnairebi, 

moluskebi. aseTi klasifikaciiT erT jgufSi xvdebian sruliad gansxvavebuli ganviTarebis 

organizmebi.

2. muxa da vardi mcenarea, beRura da ZaRli cxovelebi arian. 

3. Tesli Zalian mexmareba gadarCenaSi: micavs dazianebisgan, gamoSrobisgan, maZlevs 

sakvebs, sxvadasxva samarjvebiT mexmareba gavrcelebaSi, rom xelsayreli pirobebi vipovo 

da zrdasrul mcenared gadaviqce. spora ki erTi ujredia, ar aqvs sakvebi nivTierebebi.

vizualuri masalis gansja 

1. a) fotosinTezis procesSi warmoqmnili glukoza da Jangbadi sunTqvis procesSi monaw-

ileobs: Jangbadi glukozas Slis wylad da naxSirorJagad, romelsac isev mcenare moixmars 

fotosinTezis procesSi; b) yvela cocxali organizmi, maT Soris adamianic, sunTqvisTvis 
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iyenebs Jangbads da gamoyofs naxSirorJangs. naxSirorJangis STanTqma da yvela cocxalisT-

vis aucilebeli Jangbadis warmoqmna ki mxolod mcenares SeuZlia fotosinTezis procesSi. 

garda amisa, mcenare fotosinTeziT qmnis sakveb organul nivTierebas – glukozas da Sem-

deg sxva sakveb nivTierebebs.

2. a suraTze mweriTmtveria mcenaris mtvris marcvlebia, radgan aseTi gamonazardebiT 

iolad miemagreba mweris sxeuls da Tanac b suraTze gamosaxul mtvris marcvlebTan Se-

darebiT didi zomisaa. b suraTze qariTmtveria mcenaris mtvris marcvalebia. mas iolad 

gadaitans qari, radgan mcire zomisaa da msubuqia.

3. a, b da g sinjarebidan gamoyofili airi aamRvrevs kirian wyals, radgan cxoveli da 

mcenare orive sunTqvis dros gamoyofs naxSirorJangs. mcenare gamoyofil naxSirorJangs b 

sinjaraSi ver STanTqavs, radgan sibneleSia da fotosinTezi ar warimarTeba. 

d da e sinjarebidan gamoyofili airi kirian wyals ver aamRvreven, radgan mcenare ga-

naTebis pirobebSi sunTqvisas gamoyofil naxSirorJangs fotosinTezis procesSi STanTqavs.

4. g mcenarem a mSobliuri mcenarisgan miiRo grZeli Rero da didi zomis yvavilebi, 

xolo b mSoblisgan _ yvavilis Seferiloba. suraTze warmodgenilia sqesobrivi gamravleba.

monacemTa gansja

1. ganaTebis intesivobisa da naxSirorJangis koncentraciis matebiT fotosinTezis in-

tesivoba izrdeba zRvrul donemde, ris merec aRar icvleba; xolo temperaturis matebiT 

fotosinTezis intensivoba jer izrdeba, aRwevs maqsimalur sidides da mere mcirdeba. 

garkveul temperaturaze saerTod wydeba. 

2. 1) X= 494mm da Y=264 mm; 2) sxvaoba aris 230 mm 3) X bwkali Y-ze win ganviTarda da gazr-

da moaswro, garda amisa, X bwkali uSualodaa dakavSirebuli mSobliur mcenaresTan da jer 

es iRebs sakveb nivTierebebs, Tanac Y-ma sakvebi nivTierebebi unda miiRos axali mcenaris-

gan, romelic jer ar aris kargad ganviTarebuli da sakmao raodenobis sakveb nivTierebebs 

ver warmoqmnis. 4) meore mcenaris bwkalis sigrZe ufro meti iqneboda, vidre mesame mce-

naridan ganviTarebuli igive mizezis gamo. 5) bwkali axal mcenaresa da mSobliur mcenares 

Soris unda gaxmes da maT Soris kavSiri Sewydes, am SemTxvevaSi axali mcenare sicocxles 

damoukideblad agrZelebs. 6) bwkaliT gaamravlebs, radgan usqeso gamravleba uzrunvel-

yofs mSoblis identuri Taobis miRebas. 7) mSobliuri mcenaris foTlebSi fotosinTezis 

procesSi. 8) floema.

monacemebis organizeba sqemebSi

1. (kavSiri cnebebs Soris: struqtura, sasicocxlo Tviseba _ gamravleba, garemosTan 

Seguebuloba, sistematikuri jgufi).

mcenareTa jgufi

agebuleba saarsebo garemo wylis monawil-

eoba gamrav-

leaSi
Rero foToli fesvi wyali teniani 

garemo

xmeleTi

wyalmcenareebi ara ara ara ki ki ara ki

xavsebi ki ki ara ki ki ara ki

gvimrebi ki ki ki ara ki ki ki

SiSvelTeslovnebi ki ki ki ara ara ki ara

farulTeslovnebi ki ki ki ara ara ki ara
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2. 1. (kavSiri cnebebs Soris: struqtura, sistematikuri jgufi).

1. mcenares aqvs diferencirebuli ujredebi 

Sesrulebuli funqciebis mixedviT?

diax _ gadadi me-2 kiTxvaze

ara _ es aris wyalmcenare

2. am mcenares aqvs fesvi da gamtari qsovilebi? diax _ gadadi me-3 kiTxvaze

ara _ es aris xavsi

3. es mcenare TesliT mravldeba? diax _ gadadi me-4 kiTxvaze

ara _ es aris gvimra

4. am mcenares aqvs yvavili? diax _ es aris yvavilovani mcenare

ara _ es aris SiSvelTeslovani

3. daasrule sqema _ mcenareTa klasifikacia: (kavSiri cnebebs Soris: struqtura, siste-

matikuri jgufi).

sporovani

SiSvelTeSlovaniuWurWlo farulTeslovaniWurWlovani

mcenareebi

Teslovani

erTlebniani orlebniani

xavsebi gvimrebi

4. Seavse sqema: (kavSiri cnebebs Soris: nivTiereba, energia, struqtura, sasicocxlo 

Tviseba _ kveba).

warmoqmnis

mcenare fotosinTezis procesSi

garemodan STanTqavs

glukozasatmosferodan

sinaTlis

energias

atmosferodan

naxSirorJangs

Jangbadsniadagidan

wyals

atmosfero-

Si gamoiyofa

STainTqmeba

foTlidan 

mcenaris sxva 

organoebisken 

gadaadgildeba

foTlebSi

xvdeba

bageebiT

fesviT
floemiT

qsilemiT

bageebiT

foTlebisken 

gadaadgildeba
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Tema 4 _ sokoebi

mniSvneloba

mravalferovneba

bunebaSiobis sokoebi

sokoebi

sokoebis bio-

mravalferovnebis 

dacva

sokoebTan

usafrTxo urTier-

Tobis wesebiadamianis 

saqmianobaSi
safuari sokoebi

abeda sokoebi

qudiani sokoebi
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Tematuri erTeulis dagegmva

Tema: sokoebi daTmobili saaTebis raodenoba: 3 (+2) 

standartis Sedegebi: boil. sab. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

saswavlo miznebi/Sedegebi

ZiriTadi cnebebi:

nivTiereba _ organuli da araorganu-

li nivTierebebi, samarago naxSirwyali _ 

glikogeni, antibiotiki _ penicilini, Sxa-

miani/toqsiuri nivTiereba;

struqtura _ miceliumi, nayofsxeuli, 

hifebi, sporebi

cocxali sistema _ soko, rogorc erTi 

mTliani cocxali sistema;

sasicocxlo Tviseba _ kveba (hetero-

trofuli kveba: saprofituli, paraz-

ituli kveba; mRierebSi _ simbiozuri) 

gamravleba (sporebiT da miceliumiT), 

zrda (izrdeba mTeli sicocxle) da sxva 

sasicocxlo procesebi;

biomravalferovneba _ safuari sokoe-

bi, qudiani sokoebi, abeda sokoebi, obis 

sokoebi, mRierebi anu liqenebi;

Seguebuloba _ garemosTan Seguebuloba;

kvlevis meTodi _ dakvirveba, mikroskopu-

li kvlevis meTodi.

kvleva _ sokos nayofsxeulis agebulebis 

Seswavla, obis sokoebis gamravlebis 

pirobebis kvleva;

aRmoCena _ antibiotikebis aRmoCena;

daavadeba _ paraziti sokoebiT gamowveuli 

mcenareTa da adamianis daavadebebi; soko-

Ti mowamlva;

janmrTeloba _ antibiotikebis roli 

baqteriul daavadebebTan brZolaSi, 

sokoebTan usafrTxo urTierTobis wesebi;

mdgradi ganviTareba _ biomraval-

ferovnebis dacva. sokoebis roli niv-

TierebaTa mimoqcevaSi, mRierebis roli 

niadagwarmoqmnaSi

sakvanZo SekiT-

xvebi:

ratom gamoyves 

sokoebi calke 

samefod?

ra saerTo da-

maxasiaTebeli 

Tviseba aqvT 

sokoebis samefo-

Si gaerTianebul 

organizmebs?

ra niSnebiT gavs 

soko mcenares?

ra niSnebiT gavs 

soko cxovels?

ra jgufebs gam-

oyofen sokoebis 

samefoSi?

rogor mravl-

debian sokoebi?

ra mniSvnelovani 

roli gaaCniaT 

sokoebs buneba-

Si?

ra mniSvneloba 

aqvs sokoebs 

adamianisTvis?

ra unda vico-

deT sokoebTan 

usafrTxo urT-

ierTobisTvis?

unarebi:

• gansazRvravs 

sokoebis adgi-

lis cocxal or-

ganizmebs Soris; 

• daadgens kv-

levis safuZvel-

ze sokoTa sxva-

dasxva jgufebis 

agebulebis da 

sasicocxlo 

Tvisebebis mixed-

viT msgavse-

ba-gansxvavebebis; 

• kvlevis safuZ-

velze daadgens 

obis sokoebis 

ganviTarebisTvis 

saWiro pirobebs

• ga,moikvle-

vs sakuTari 

regionisaTvis 

damaxasiaTebeli 

sokoebis mraval-

ferovnebas; 

• daakavSirebs 

sokoebze miRe-

buli codnis 

sxvadasxva 

profesiebTan 

da saqmianobis 

sferoebTan;

mecniereba 

da teqnolo-

giebi:

mRierebis 

gamoyeneba 

qimiur war-

moebaSi. 

obis 

sokoebis 

gamoyeneba 

farmako-

logiasa da 

zogierTi 

saxeobis 

yvelis war-

moebaSi.

safuara 

sokoebis 

roli puris, 

Rvinis, 

ludis war-

moebaSi.

qudiani 

sokoebis 

sakvebi mniS-

vneloba.
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mkvidri warmodgenebi: 

• sokoebi yvelganaa gavrcelebuli: niadagSi, wyalSi, 

produqtebze, mcenareebze, adamianisa da cxovelebis 

sxeulze;

• sokoebs gamravlebisa da zrda-ganviTarebisTvis 

sWirdeba siTbo da teni, ar sWirdebaT ganaTeba; 

sokoebi iSviaTad gvxvdebian ganaTebul adgilas, 

radgan aseTi adgilebi xSirad Zalian cxeli da mSra-

lia;

• arsebobs erTujrediani da mravalujrediani sokoe-

bi;

• mcenaris msgavsad, ewevian mimagrebul cxovrebas, 

garemodan iwoven sakveb nivTierebebs, izrdebian 

mTeli sicocxle, ujreds gaaCnia ujredis kedeli, 

didi zomis vakuoli da misgan gansxvavebiT, ar gaaCnia 

qloroplastebi;

• cxovelis msgavsad, yvela soko heterotrofia. maT 

Soris, arian saprofitebi, parazitebi da simbiotebi;

• sokoebi mravldebian sporebiTa da sxeulis naw-

ilebiT;

• saprofiti sokoebi Slian organizmebis narCen or-

ganul nivTierebebs da did rols asruleben bunebaSi 

mimdinare nivTierebaTa mimoqcevaSi; monawileoben 

nayofieri niadagis warmoqmnaSi;

• adamiani sokoebs iyenebs sakvebad, kvebis mrewve-

lobaSi sxvadasxva produqtis dasamzadeblad(puris 

cxoba, Rvinisa da ludis, yvelis warmoeba), medicinaSi 

antibiotikis dasamzadeblad;

• paraziti sokoebi aavadeben adamianebs, cxovelebsa 

da mcenareebs;

• sokoebTan urTierTobisas saWiroa usafrTxoebis 

wesebis dacva.

swavla-swavlebis mtkicebulebebi SefasebisTvis

moswavlis mier warmodgenili kvlevis angariSebi 

(dakvirveba qudiani sokos nayof-sxeulis age-

bulebaze, obis sokoebis ganvitarebis pirobebis 

kvleva); 

posterze warmodgenili sakvebi da Sxamiani sokoe-

bi;

moswavleebis mier Seqmnili sokos ujredis mod-

eli;

grafikuli maorganizatorebis saSualebiT war-

modgenili monacemebi, riTac xsnis  sokos calke 

jgufad gamoyofis mizezebs;

grafikuli maorganizatorebis saSualebiT war-

modgenili monacemebi sokos sxvadasxva jgufis 

warmomadgenlebis agebulebisa da sasicocxlo 

Tvisebebis Sesaxeb; 

Sefasebis indikatorebi - moswavlem 

unda SeZlos: 

• erTujrediani da mravalujredi-

ani sokoebis daxasiaTeba agebulebisa 

da sasicocxlo Tvisebebis mixedviT; 

(biol.sab.1,2,3); 

• msjeloba sokos agebulebaze, 

rac ganasxvavebs maT mcenaree-

bisa da cxovelebisagan (biol.

sab.1,2,3,4,5,6,7,8,9,10); 

• msjeloba sxvadasxva sokos mniSvne-

lobaze adamianisaTvis (peniciliumi, 

antibiotikis aRmoCena, sokovani daa-

vadeba) (biol.sab.4,10,11,12); 
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sokos sasicocxlo ciklis modelis gamoyenebiT 

sasicocxlo ciklis aRwera;

penicilinis miRebis modelis mixedviT procesis 

aRwera;

Sesaxeb da monacemebis organizeba sqemebSi;

msleloba sokoebis mniSvnelobis Sesaxeb bunebasa 

da adamianis saqmianobaSi. 

• sokoebze miRebuli codnis daka-

vSireba  sxvadasxva profesiasTan/

saqmianobis sferosTan (janmrTelobis 

dacva, garemos dacva, medicina, sof-

lis meurneoba, kvebis teqnologia,

mikrobiologia) (biol.sab.11,12,13).

 3. etapi. saswavlo gegma 

gakveTili 1. sokoebi. qudiani sokoebi

gakveTili 2. sokoebis mravalferovneba

gakveTili 3. sokoebis mniSvneloba

gakveTili 4. Semajamebeli gakveTili

Temis mokle mimoxilva

moswavlis wignSi Temis farglebSi masala warmodgenilia sami paragrafiT da eTmoba 

kidev ori sarezervo saaTi. standartTan SedarebiT gansxvavebuli saaTebis mizezi aris is, 

rom erTujrediani sokoebi ganxilulia TemaSi _ mikroorganizmebi. 

am Temis farglebSi muSaoba xdeba moswavleebSi standartiT gansazRvruli Semdegi 

mkvidri warmodgenebis Camoyalibebaze: 

• sokoebi gvxvdeba yvelgan: niadagSi, wyalSi, produqtebSi, adamianisa da cxovelebis 

sxeulze da sxv.; 

• soko ikvebeba, rogorc cxoveli _ mza organuli nivTierebebiT;

• arsebobs erTujrediani da mravalujrediani sokoebi;

• sokoebi mravldebian sxeulis dayofiT da sporebiT;

• adamiani sokoebs iyenebs medicinaSi, sakvebi produqtis damzadebaSi;

• bunebaSi sokoebi Slian yovelive organuls da monawileoben nayofieri niadagis war-

moqmnaSi;

• zogierTma sokom SeiZleba gamoiwvios mcenaris, cxovelisa da adamianis daavadeba.

moswavlis wignSi dasmulia standartiT gaTvaliswinebuli yvela ZiriTadi kiTxva da 

mocemulia aqtivobebi, romlis SesrulebiTac gaecema pasuxi. gakveTilis procesSi moswav-

leebis aqtiurad CasarTavad saxelmZRvaneloSi SemoTavazebulia ilustraciebze, sqemebze, 

teqstebze muSaobis aqtivobebi.
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sakvanZo SekiTxvebi da kompleqsuri davalebebi

Tema: sokoebi

sakvanZo kiTxva kompleqsuri davalebebi

ratom gamoyves 

mecnierebma sokoebi 

damoukidebel jgu-

fad?

monacemebis organizeba sqemaSi: riT hgavs soko mcenares da riT 

cxovels? monacemebi Seitane cxrilSi (gv. 108, davaleba 4)); 1. 

amoicani organizmi (soko, cxoveli, baqteria, mcenare) da Cawere 

cxrilSi wertilebis nacvlad (gv. 117, davaleba 1).

modelebis Seqmna: mewyvilesTan erTad Seqmeni baqteriis, mce-

naris, cxovelisa da sokos ujredebis iseTi modelebi, romlebic 

erTmaneTisgan gansxvavdeba maTTvis damaxasiaTebeli niSnebiT da 

SesaZlebeli iqneba maTi advilad amocnoba (gv. 118).

ratom unda vicodeT 

sokoebis gamravlebis 

xerxebi?

sqematur modelze muSaoba: qudiani sokos sasicocxlo cikli (gv. 

109, davaleba 7 da 8) _ 7. aRwere qudiani sokos sasicocxlo cikli 

(sur. 4.1.3). 8. rogor fiqrob, marTebulia sokos Segroveba mice-

liumianad? daasabuTe Seni pasuxi.

eqsperimentuli kvleva: safuari sokos gamravlebis pirobebis kv-

leva (gv. 35); obis sokos ganviTarebis pirobebis kvleva (gv. 112).

situaciur amocanebze muSaoba: gazafxulis Tbili wvimis Semdeg 

Sens baRSi SeamCnie ramdenime axali soko. am dakvirvebis Sedegad 

ra daskvnas gaakeTebdi? (gv. 109, davaleba 9); adamiani sakveb pro-

duqtebs, obis sokoebisgan dacvis mizniT, gamoaSrobs (magaliTad, 

Tevzs, xils), an inaxavs civ adgilas (macivarSi, sardafSi). axseni, 

ramdenad miaRwevs mizans am RonisZiebebis gatarebiT. sokoebis mniS-

vnelobis Sesaxeb miRebuli informaciis safuZvelze axseni, ratom 

aris saWiro sokoebis gamravlebis xerxebisa da maTi zrda-ganvi-

TarebisaTvis saWiro pirobebis codna? (gv. 117, davaleba 3)).

ra mniSvneloba aqvT 

sokoebs bunebaSi, ada-

mianisTvis?

sqematur modelze muSaoba:

nivTierebaTa bunebrivi mimoqceva (gv. 41. davaleba 8) _ suraTi 

2.5.6-is mixedviT: a. daasaxele organizmebi, romlebic asrule-

ben mwarmoeblis, momxmareblisa da damSlelis rols; b. aRwere 

nivTierebaTa moZraobis mimarTuleba da am procesSi mikroorga-

nizmebis roli; g. ra moxdeba bunebaSi, Tu aRar iqnebian damSleli 

mikroorganizmebi?

antibiotic penicilinis miRebis meqanizmi (gv. 114, davaleba 1, 

sur. 4.3.3) _ sqemis mixedviT aRwere penicilinis miRebis meqanizmi.
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rogor aviciloT 

Tavidan sokovani daa-

vadebebi?

monacemebis analizi da interpretacia: gaecani cxrilSi (gv. 51) 

mocemul informacias da upasuxe kiTxvebs: a) infeqciuri daa-

vadebebis gavrcelebis ra gzebi arsebobs? moiyvane Sesabamisi mag-

aliTebi. b) daasaxele arasasurveli mikroorganizmebisgan Tav-

is dacvis saSualebebi. axseni, Sen mier dasaxelebuli saSualeba 

rogor dagvicavs mikroorganizmebisgan. (prezentaciebis safuZ-

velze maswavlebeli/moswavle flipCartze wers daavadebis gamom-

wvevi mikroorganizmebisgan dacvis RonisZiebebis CamonaTvals).

praqtikuli samuSao: jgufis wevrebTan erTad Seqmeni posteri: 

`sokoebTan usafrTxo urTierTobis wesebi~.

informaciis moZieba da prezentacia: Seagrove informacia sakvebi 

da Sxamiani qudiani sokoebis Sesaxeb. moiZie suraTebi, moamzade 

posteri da waradgine klasis winaSe (gv. 118).

pasuxebi moswavlis wignSi mocemul davalebebze 

4.1. sokoebi. qudiani sokoebi

1. radgan maTTvis damaxasiTebelia rogorc mcenaris, ise cxovelisTvis damaxasiaTebeli 

niSnebi.

2. qudiani soko Sedgeba miceliumis, fexisa da qudisgan, romlebic erTad nayof-sxeuls 

warmoqmnis. fexs qmnis konebad Sekruli hifebi; hifebis erToblioba miceliums qmnis, rom-

liTac mcenare niadags emagreba da iwovs sakveb nivTierebebs, miceliumze axali fexiani 

sokoebi viTardeba.

3. hifebi garemoSi gamoyofs specialur nivTierebas, romliTac moineleben mkvdari orga-

nizmebis narCen rTul nivTierebebs, Semdeg hifebi Seiwoven monelebul sakveb nivTierebebs.

4.

sokoebis msgavseba

mcenareebTan cxovelebTan

mimagrebul cxovrebas ewevian

sakveb nivTierebebs garemodan Seiwoven

mTeli sicocxle izrdebian

mravldebian sporebiT

ujreds aqvs ujredis kedeli da centraluri 

vakuoli

ujredebSi ar gaaCniaT qloroplastebi

kvebis tipis mixedviT heterotrofebi 

arian

ujredSi samarago saxiT glikogeni 

grovdeba

ujredis kedeli qitinisgan Sedgeba

5. erTi ujredia, romlis dayofiTac axali organizmi warmoiqmneba.

6. sporebi warmoiqmneba qudis qveda mxares arsebul firfitebSi an milebSi.

7. 1) qudis qveda mxares mwifdeba sporebi. 2) xelsayrel pirobebSi spora Rivdeba da 3) 

misgan miceliumi warmoiqmneba, 4) miceliumze axalgazrda sokoebi warmoiqmneba, 5) axalgaz-

rda sokosgan ki _ zrdasruli soko.

8. ara, radgan miceliumze axali sokoebi viTardeba da es xels Seuwyobs sokoebis Sem-

cirebas.

9. sokoebis gamravlebisTvis xelsayrelia Tbili da teniani garemo.
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§4.2.

1. orives gaaCnia miceliumi da sporebiT mravldebian, obis sokoebi ar iviTareben nay-

of-sxeuls.

2.

Sesadarebeli niSnebi mukori peniciliumi

miceliumi + +

erTujrediani Tu mravalujrediani erTujrediani mravalujrediani

sporebis warmoqmnis unari + +

sporebis Seferiloba Savi molurjo-momwvano

3. a. gamoviyeneb ujredis kedels, Tu ujreds gaaCnia igi, es imas niSnavs rom preparati 

sokos ekuTvnis; b. gamoviyeneb qloroplasts, Tu ujreds es struqtura gaaCnia, es imas 

niSnavs rom preparati mcenares ekuTvnis.

4. xis qerqis mTlianobis darRveva mcenares abeda sokoTi daavadebis safrTxes uqmnis, 

radganac abeda sokos sporebi haeriT advilad vrceldeba.

5. raTa daicvan paraziti sokos sporebisgan.

6. radgan xeli SevuwyoT sasargeblo sokoebis gamravlebasa da SevzRudoT paraziti 

sokoebis gamravleba.

7. mRieri warmoadgens wyalmcenarisa da sokos TanacxovrebiT Seqmnil organizms.

8. simbiozi aris ori sxvadasxva saxeobis organizmis urTierTsasargeblo Tanacxovreba. 

soko wyalmcenares damatebiT awvdis wyalsa da mineralur marilebs, soko ki misgan iRebs 

mza sakveb organul nivTierebebs.

§4.3. 

1. soko peniciliums zrdian specialur xelsawyoSi, sadac xelovnurad uqmnian gamrav-

lebisTvis xelsayrel pirobebs (sakvebi, siTbo, teni), gamoyofen peniciliumis mier Seqmnil 

penicilins, mas asufTaveben minarevebisgan da farmakologebi gayidvaSi uSveben specialur 

SefuTvebSi.

2. saprofitebi monawileoben narCeni organuli nivTierebebis daSlaSi da Sesabamisad, 

nivTierebaTa bunebriv mimoqcevaSi, rogorc damSlelebi, zogierTi cxovelis sakvebia, 

parazitebi azianeben mcenareebs.

3. kvebis mrewveloba (puris cxoba, Rvinisa da ludis warmoeba, zogierTi saxeobis yvelis 

warmoeba), medicina (farmakologiaSi antibiotikebis misaRebad, zogierTi adamainis parazi-

tia da sokovan infeqciebs iwvevs), soflis meurneoba (paraziti sokoebi did zians ayenebs 

mosavals).

4. niyvi, qama, arya soko, daTva soko, miqlio da sxv.

5. sokoebs ar sWirdeba sinaTle, radgan fotosinTezs ar awarmoeben, garda amisa maT 

gamravlebisTvis teniani garemo sWirdebaT, mzeze ki simSrale iqneba.

6. ar unda SevagrovoT sokoebi daberebuli, saavtomobilo gzebisa da fabrika-qarxnebis 

siaxloves.

7. ar unda SevagrovoT sokoebi miceliumianad, mxolod nayofsxeuli unda movWraT.

8. wyalsatevebsa da tyes saprofiti sokoebi asufTavebs narCenebisgan.
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Temis Sejameba 

testuri davalebebi

1 2 3 4 5 6 7 8 9 10 11 12

a X X X

b X X X X X

g X X X

d X

monacemebis gansja

1. 

ifiqre kritikulad:

1. 1) mimagrebuli cxovreba, 2) izrdeba mTeli sicocxle, 3) gaaCnia ujredis kedeli.

2. ganvasxvavebdi qloroplastebiT.

3. am gziT SesaZlebelia produqtebis dacva obis sokoebisgan, radgan sokoebs gamrav-

lebisTvis sWirdebaT Tbili da teniani garemo. rom xeli SevuwyoT bunebaSi sokoebis biom-

ravalferovnebis SenarCunebas da xeli SevuSaloT paraziti sokoebis gamravlebas.

monacemebis organizeba

1. (kavSiri cnebebs Soris: struqtura, sasicocxlo Tviseba _ kveba, sistematikuri jgufi).

1. organizmis ujreds aqvs birTvi?
diax _ gadadi me-2 kiTxvaze

ara _ es aris baqteria

2. organizmis ujreds aqvs ujredis kedeli?
diax _ gadadi me-3 kiTxvaze

ara _ es aris cxoveli

3. es organizmi fotoavtotrofia?
diax _ es aris mcenare

ara _ es aris soko

2. (kavSiri cnebebs Soris: struqtura, funqcia, sasicocxlo Tviseba _ kveba da gamrav-

leba, sistematikuri jgufi).
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diax

sokoebi

ara

es aris

safuari soko

es aris niyvi

es aris mukories aris

peniciliumi

es aris abeda 

soko

mravalujrediania?

sporebiT mravldeba? nayof-sxeuls iviTarebs?

parazitia?

ara

ara

diax

diax

ara diax
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Tema 5 _ cxovelebi

mniSvneloba

sistematikuri

jgufebi

bunebaSi

cxovelebi

cxovelTa biom-

ravalferovnebis 

dacva

cxovelebTan

usafrTxo

urTierTobis

wesebiadamianis 

saqmianobaSi

uxerxemloebi

Tevzebi

amfibiebi nawlavRruianebi

Wiebi

moluskebi

fexsaxsrianebi

frinvelebi

qvewarmavlebi

ZuZumwovrebi

xerxemlianebi
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Tematuri erTeulis dagegmva

Tema: cxovelebi daTmobili saaTebis raodenoba: 22 (+4) 

standartis Sedegebi: boil. sab. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

saswavlo miznebi/Sedegebi

ZiriTadi cnebebi:

nivTiereba _ organuli da araorganu-

li nivTierebebi, Jangbadi, naxSiror-

Jangi, wyali, samarago naxSirwyali _ 

glikogeni, Sxamiani nivTiereba,

struqtura _ xerxemali, saWmlis mom-

nelebeli, sisxlis mimoqcevis, sasun-

Tqi, gamravlebis, gamomyofi, nervuli 

sistemebis oganoebi, grZnobaTa 

organoebi, kidurebi, fexsaxsrianebSi 

sxeulis nawilebi/struqturebi (Tavi, 

mkerdi, muceli da a.S.).

cocxali sistema _ xerxemliani 

cxovelebi: Tevzebi, amfibiebi, qve-

warmavlebi, frinvelebi, ZuZumwovre-

bi; uxerxemlo cxovelebi: nawlavR-

ruianebi, Wiebi, fexsaxsrianebi, 

moluskebi

sasicocxlo Tviseba _ kveba (hetero-

trofuli _ saprofituli, parazit-

uli), sunTqva, gamravleba (sqesorivi, 

usqeso, pirdapiri da arapirdapiri 

ganviTreba), gamoyofa, moZraoba, 

gaRizianebadoba, zrda-ganviTareba. 

biomravalferovneba _ saqarTveloSi 

arsebuli cxovelTa endemuri, invazi-

uri, reliqturi saxeobebi

Seguebuloba _ garemosTan Seguebu-

loba wylis organizmebis, xmeleTis 

organizmebis; frinvelebis frenasTan 

dakavSirebuli Seguebuloba

kvlevis meTodi _ dakvirveba (mag., 

lupiT), Sedareba.

kvleva _ Tavkombalas ganviTarebis 

kvleva akvariumSi, Tevzebis sunTqvis 

sixSiris damokidebuleba temperatu-

raze, wyalSi Jangbadis raodenoba-

ze, frinvelis kvercxis agebulebis 

kvleva, garemo faqtorebze Wiayelas 

reaqciaze dakvirveba, savele kvleva 

_ frinvelTa, uxerxemloTa mraval-

ferovnebis kvleva, socialuri kvle-

va _ gardatexis asakisaTvis damaxasi-

aTebeli problemebi da prevencia). 

teqnologia _ cxovelTa agebulebi-

sa da formebis gamoyeneba sainJinro 

teqnikaSi.

sakvanZo 

SekiTxvebi:

ra saerTo 

Tvisebebi aer-

Tianebs cxov-

elTa samefoSi 

gaerTianebul 

organizmebs?

ra ZiriTadi 

gansxvavebaa 

mcenareebsa 

da cxovelebs 

Soris?

ras niSnavs or-

ganizmis Tbil-

sisxlianoba/

civsisxlianoba?

• ra msgavseba-

gansxvavebaa xe-

rxemlianebis sx-

vadasxva jgufs 

Soris?

• rogor 

ganvasxvavoT 

fexsaxsrianebis 

sxvadasxva jgu-

fi erTmaneTis-

agan?

• ra mniSvnelo-

ba aqvT mwerebs 

bunebaSi?

• ra rols 

asruleben 

cxovelebi bune-

basa da adamianis 

cxovrebaSi?

• ratom unda 

davicva cxo-

velebTan urT-

ierTobis dros 

higienisa da 

usafrTxoebis 

wesebi?

unarebi:

atarebs kv-

levebs da 

akvirdeba 

cxovelebis 

qcevas, gamrav-

lebasa da sxva 

sasicocxlo 

Tvisebebs 

Catarebuli 

kvlevis (Se-

darebiT-anato-

miuri, lupiT 

dakvirveba, an 

qcevis kvleva) 

safuZvelze 

cxovelTa sx-

vadasxva siste-

matikur jgufs 

erTmaneTisgan 

ganasxvavebs 

agebulebisa 

da sasicocx-

lo Tvisebebis 

(mag., usqeso, 

sqesobrivi 

gamravleba, 

sunTqva, gaRi-

zianebadoba) 

mixedviT (boil.

sab.1,2,3,5,6,9,10) 

mecniereba da 

teqnologiebi:

Tevzis cximis gam-

oyeneba farmako-

logiaSi.

Tevzis qviriTi da 

xorci saukeTeso 

sakvebi produqtia 

da iyeneben kvebis 

mrewvelobaSi.

amfibiebi (gansa-

kuTrebiT gombe-

Soebi) anadgureben 

soflis meurneo-

bisa da adamianis 

janmrTelobisTvis 

mavnebel mwerebs); 

Tumca TevzsaSen 

meurneobebSi 

lifsitebs da 

Tevzis qviriTsac 

anadgurebs da 

problemebs uqmnis 

fermerebs.

bayayis zogierTi 

saxeoba sakvebi 

produqtia, xolo 

qviriTisgan sxv-

dasxva preparatebi 

mzaddeba. kvleviT 

samecniero/ sas-

wavlo laborato-

riebSi amfibiebi 

eqsperimentebi-

sTvis erTerTi 

saukeTeso obi-

eqtebia. arseboben 

Sxamiani bayayebi, 

romlebTan kon-

taqti dauSvebe-

lia. 
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daavadeba _ paraziti WiebiT 

gamowveuli daavadebebi 

mcenareebSi, cxovelebsa da 

adamianSi; Sxamiani cxovelebis 

SxamiT mowamvla.

janmrTeloba _ higienuri 

wesebis dacva paraziti Wiebisgan 

Tavdasacavad, qcevis usafrTxo 

wesebi Sxamian cxovelebTan da 

pirveli daxmarebis wesebi.

mdgradi ganviTareba _ cxovelebi 

did rols asruleben bunebasa da 

adamianis cxovrebaSi; cxovelebs 

saSiSroebas upirvelesad 

uqmnis bunebrivi sacxovrebeli 

garemos dabinZureba da 

Secvla; maTi ricxovnebis 

Semcireba mniSvnelovnad 

aris dakavSirebuli adamianis 

saqmianobasTan; saWiroa dacvis 

RonisZiebebis gatareba.

mkvidri warmodgenebi:

• yvela cxoveli kvebis mixed-

viT heterotrofia;

• cxovelTa samefo iyofa or 

did jgufad _ xerxemlianebad 

da uxerxemloebad;

• xerxemlianebSi xuTi klasia 

gaerTianebuli: Tevzebi, am-

fibiebi, qvewarmavlebi, frin-

velebi da ZuZumwovrebi;

• Tevzebi cxovroben wyalSi da 

maTi agebuleba mTlianad wy-

alSi cxovrebasTaa morgebu-

li; civsisxliani organizmebi 

arian; mxolod sqesobrivad 

mravldebian wyalSi, axasiaT-

ebT garegani ganayofiereba 

da pirdapiri ganviTareba.

• amfibiebi agebulebiT da cx-

ovrebis niriT Seguebulni ar-

ian orgvar garemoSi cxovre-

bas; civsisxliani organizmebi 

arian. mxolod sqesobrivad 

mravldebian wyalSi, axasiaT-

ebT garegani ganayofiereba 

da arapirdapiri ganviTareba.

• qvewarmavlebi tipuri xme-

leTis organizmebia; arian 

civsisxlianebi; axasiaTebT 

Sinagani ganayofiereba da 

kvercxis debiT mravldebian 

xmeleTze, pirdapiri ganvi-

Tareba.

ra 

Seguebulobani 

gaaCniaT 

Tevzebs wyalSi 

cxovrebasTan 

dakavSirebiT?

ra 

Seguebulobebi 

gaaCnia 

amfibiebs 

xmeleTze 

cxovrebasTan 

dakavSirebiT?

• ra 

gansxvavebaa 

pirdapir da 

arapirdapir 

gardaqmnebs 

Soris?

• ra 

mniSvneloba 

aqvs 

arapirdapir 

ganviTarebas 

organizmebis 

garemosTan 

SeguebisTvis? 

• ra 

Taviseburebebi 

axasiaTebs 

adamianis 

sasicocxlo 

ciklis 

sxvadasxva 

stadias?

• rogor 

SeiZleba 

Tavidan 

aviridoT an 

SevamciroT 

`gardatexis~ 

asakisTvis 

damaxasiaTebeli

cvlilebebiT 

gamowveuli 

riskebi?

asabuTebs 

cxovelTa 

biomraval-

ferovnebis 

dacvis mniSvne-

lobas 

msjelobs 

adamianisTvis 

cxovelebTan 

urTierTobis 

riskebze (boil.

sab.4,11,12);

Catarebuli 

kvlevis safuZ-

velze msje-

lobs cxovelTa 

sxvadasxva 

jgufis saarse-

bo garemosTan 

Seguebulobebis 

Sesaxeb (boil.

sab.

1,2,3,4,5,6,7,8,9) 

cxovelebze 

miRebuli cod-

nas akavSirebs 

sxvadasxva 

profesiasTan/

saqmianobis 

sferosTan 

(janmrTelo-

bis dacva, 

garemos dacva, 

medicina, 

soflis meur-

neoba) (boil.

sab.11,12,13).

farmakologiaSi gve-

lis Sxams ZviradRi-

rebuli medikamen-

tebis dasamzadeblad 

iyeneben. 

zog qveyanaSi qve-

warmavlebis xorci 

sakvebad gamoiyeneba.

gvelebi anadgureben 

mRrnelebs da amiT 

marcvlovnebis mo-

savalianobas zrdian.

gvelis Sxamis sawi-

naaRmdego samkurnalo 

saSualebebis Seqmnam 

mravali adamianis si-

cocxle gadaarCina.

gamoyenebiTi mecnier-

ebis dargs, romelic 

teqnikur mowyobi-

lobebsa da sistemebSi 

iyenebs cocxali or-

ganizmebis agebulebis, 

funqciebis da struq-

turebis principebs 

bionika ewodeba. frin-

velebis agebuleba da 

formebi gamoyenebulia 

safreni aparatebis 

agebis dros sainJinro 

teqnikaSi.

frinvelebis xorcsa 

da kvercxs maRali kve-

biTi Rirebuleba aqvs. 

bumbuli msubuq mrewv-

elobaSi gamoiyeneba. 

amitom seleqcionerebs 

gamoyavT Sinaur fr-

invelTa axal-axali 

jiSebi.

adamianis yofa-cx-

ovrebaSi ZuZumwovre-

bis roli ganuzomlad 

didia, magaliTad, 

rogorc nedleuli 

msubuqi mrewvelobisT-

vis



135

• frinvelebis didi umravlesobisTvis 

damaxasiaTebelia frena, arian Tbil-

sisxlianebi; axasiaTebT Sinagani ganay-

ofiereba, mravldebian kvercxis debiT 

da axasiaTebT pirdapiri ganviTareba.

• ZuZumwovrebs aqvT balniT dafaruli 

mSrali kani; arian Tbilsisxlianebi; Zu-

Zumwovrebis umravlesoba cocxalmSo-

bia da naSiers rZiT kvebavs. 

• adamiani miekuTvneba ZuZumwovrebs; ada-

mianis sasicocxlo ciklis erT-erTi 

mniSvnelovani stadia gardatexis asakia, 

romlisTvisac damaxasiaTebelia mniS-

vnelovani cvlilebebi/Taviseburebebi. 

• SesaZlebelia gardatexis asakisaTvis 

damaxasiaTebeli cvlilebebiT ga-

mowveuli riskebis Semcireba da Tav-

idan acilebac ki.

• nawlavRruianebi gavrcelebulia mt-

knar wylebsa da zRvebSi; maT sxeuli 

orSriania, gaaCniaT nawlavi da sacece-

biT SeiaraRebuli piris xvreli; arian 

hermafroditi cxovelebi. mravldebian 

sqesobrivad da usqesod; axasiaTebT 

metamorfozuli ganviTareba;

• WiebSi gamoyofen brtyel, mrgval da 

rgolovan Wiebs; Wiebs Soris arian 

rogorc Tavisuflad mcxovrebi, ise 

paraziti formebi; parazit Wiebs didi 

ziani moaqvs maspinZeli organizmisTvis;

• moluskebisaTvis damaxasiaTebelia rbi-

li, daunawevrebeli sxeuli, romelic 

umetes wilad niJariTaa dafaruli; 

wylis formebis sunTqvis organo aris 

layuCebi, xolo xmeleTis formebis _ 

mantia/`filtvebi~; xmeleTis moluskebs 

ganuviTardaT grZnobaTa organoebi.

• fexsaxsrianTa tipSi sami klasia gaer-

Tianebuli da maT dasaxsruli kidurebi 

da qitinovani safarveli aerTianebT; 

sxeuli danawevrebulia da sam ZiriTad 

nawiladaa dajgufebuli.

• cxovelTa yvela jgufs gansakuTrebu-

li mniSvneloba aqvs adamianisaTvis da 

ekosistemis mdgradobisaTvis;

• cxovelebTan urTierTobis dros unda 

davicvaT higienisa da usafrTxoebis wesebi.

• sasicocxlo cikli organizmis 

ganviTarebis stadiebis/fazebis 

erTobliobaa; 

• cxovelebis sasicocxlo cikli SeiZleba 

mimdinareobdes pirdapiri da arapirdapiri 

gardaqmnis gziT;

adamianisa da Sin-

auri cxovelebis 

parazitebis kvlevisa 

da maTTan brZolis 

didi gamocdileba 

da istoria aqvs s. 

virsalaZis saxe-

lobis samedicino 

parazitologiisa da 

tropikuli medicinis 

samecniero-kvleviTi 

instituts, romelic 

1924 wels daarsda da 

dResac warmatebiT 

funqcionirebs. 

saqarTveloSi uZ-

velesi droidan 

iyenebdnen wur-

belebs samedicino 

daniSnulebiT. maT 

aqtualoba dResac 

SeinarCunes. mniS-

vnelovani kvlevebi 

tardeba wurbelebis 

fermentebis da maTi 

samkurnalo mniSvne-

lobis Sesaxeb.

moluskebs sakvebi 

daniSnuleba aqvs 

da margalitebis da 

sadafis misaRebadac 

iyeneben.

adamianisTvis sa-

sargeblo mwerebidan 

aRsaniSnavia futkari, 

TuTis abreSumx-

vevia, romlebsac 

didi ekonomikuri 

mniSvnelobac aqvT 

da mravalmxrivi ga-

moyenebac. meabreSu-

meoba da mefutkreo-

ba saqarTveloSic 

popularul dargebad 

iTvleboda.
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swavla-swavlebis mtkicebulebebi SefasebisTvis

moswavleebis mier warmodgenili 

• kvlevis angariSebi (Tavkombalas 

ganviTarebis kvleva akvariumSi, 

Tevzebis sunTqvis sixSiris 

damokidebuleba temperaturaze, 

wyalSi Jangbadis raodenobaze, 

frinvelis kvercxis agebulebis 

kvleva, garemo faqtorebze Wiayelas 

reaqciaze dakvirveba, savele 

kvleva _ frinvelTa, uxerxemloTa 

mravalferovnebis kvleva, socialuri 

kvleva _ gardatexis asakisaTvis 

damaxasiaTebeli problemebi da 

prevencia).

• ganxorcielebuli proeqtebis angariSi 

(mag., TuTis abreSumxvevias moSeneba 

skolaSi, WianWvelas fermis mowyoba).

• grafikuli organizatori (cnebaTa 

sqemebi, kognituri cxrilebi), 

romelSic organizebulia monacemebi 

sacxovrebel garemosTan organizmis 

Seguebis saSualebebis, cxovelTa 

sxvadasxva jgufis agebulebisa da 

sasicocxlo Tvisebebis Sedarebis 

Sesaxeb da sxv).

• Catrebuli savele kvlevis safuZvelze 

msjelobs sxvadasxva organizmis 

garemosTan Seguebis Sesaxeb.

• modelebze warmodgenil sxvadasxva 

jgufis cxovelis sasicocxlo 

ciklis mixedviT ganarCevs pirdapir 

da arapirdapir ganviTarebas, 

msjelobs saxeobisaTvis arapirdapiri 

ganviTarebis mniSvnelobis Sesaxeb.

• modelebze warmodgenil sxvadasxva 

mweris sasicocxlo ciklis mixedviT 

ganarCevs srul da arasrul 

metamorfozs;

• msjelobs bunebasa da adamianisTvis 

cxovelebis mniSvnelobis Sesaxeb;

• msjelobs cxovelTa 

biomravalferovnebis dacvis 

aucileblobis Sesaxeb. 

Sefasebis indikatorebi _ moswavlem unda Se-

Zlos: 

• Catarebuli kvlevis (SedarebiT-anatomiuri, 

lupiT dakvirveba, an qcevis kvleva) safuZ-

velze cxovelTa sxvadasxva sistematikuri 

jgufis (nawlavRruianebi, Wiebi, moluskebi, 

fexsaxsrianebi, Tevzebi, amfibiebi, qvewarmav-

lebi, frinvelebi, ZuZumwovrebi) erTmaneTis-

gan gansxvaveba agebulebisa da sasicocxlo 

Tvisebebis (mag., usqeso, sqesobrivi gamravle-

ba, sunTqva, gaRizianebadoba) mixedviT (biol. 

sab. 1,2,3, 5,6,9,10); 

• cxovelTa biomravalferovenebis dacvis 

mniSvnelobis dasabuTeba (IUCN kategoriebi 

saqarTvelos `wiTeli nusxa~, endemuri, reli-

qturi, invaziuri saxeobebi) da adamianisTvis 

cxovelebTan urTierTobis riskebze msjeloba 

(biol. sab. 4, 10,11,12); 

• Catarebuli kvlevis safuZvelze cxovel-

Ta sxvadasxva jgufis saarsebo garemosTan 

Seguebulobebis Sesaxeb msjeloba (biol. sab. 

1,2,3,4,5,6,7,8,9); 

• cxovelebze miRebuli codnis dakavSireba 

sxvadasxva profesiasTan/saqmianobis sferos-

Tan (janmrTelobis dacva, garemos dacva, 

medicina, soflis meurneoba) (biol. sab. 

11,12,13).

• kvlevis safuZvelze cxovelebSi pirdapi-

ri da arapirdapiri ganviTarebis gansxvaveba 

(biol. sab. 1,2,3, 5,6,9,10); 

• argumentirebulad msjeloba organizmebi-

saTvis ganviTarebis stadiebis monacvleobis 

biologiur mniSvnelobaze (biol. sab. 1,2,3, 

5,6,9,10); 

• kvlevis (gamokiTxva, an interviu fsiqolog-

Tan) safuZvelze gardatexis asakisaTvis damax-

asiaTebel cvlilebebsa da SesaZlo riskebze 

msjeloba, kvlevis eTikis dacva

(biol. sab. 1,2,3,4,5, 6, 7,9); 

• organizmebis sasicocxlo ciklis Sesaxeb 

miRebuli codnis dakavSireba sxvadasxva pro-

fesiasTan/saqmianobis sferosTan (janmrTelo-

bis dacva, garemos dacva, medicina, soflis

meurneoba, fsiqologia) (biol. sab. 11, 12,13).



137

saswavlo gegma 

gakveTili 1. cxovelTa samefo. cxovelTa klasifikacia

gakveTili 2. Tevzis agebuleba, ConCxi

gakveTili 3. Tevzebis Sinagani agebuleba

gakveTili 4. Tevzebis sasicocxlo cikli. mniSvneloba da dacva

gakveTili 5. amfibiebi. amfibiebis garegani da Sinagani agebulebakveTili

gakveTili 6. amfibiebis sasicocxlo cikli. mniSvneloba da dacva

gakveTili 7. qvewarmavlebi

gakveTili 8. qvewarmavlebis sasicocxlo cikli. mniSvneloba da dacva

gakveTili 9. frinvelebi

gakveTili 10. frinvelebis sasicocxlo cikli

gakveTili 11. frinvelebis biomravalferovneba, mniSvneloba da dacva

gakveTili 12. ZuZumwovrebi

gakveTili 13. ZuZumwovrebis sasicocxlo cikli

gakveTili 14. adamianis sasicocxlo cikli

gakveTili 15. ZuZumwovrebis biomravalferovneba da misi dacva

gakveTili 16. uxerxemloebi. nawlavRruianebi

gakveTili 17. Wiebi

gakveTili 18. rgolovani Wiebi

gakveTili 19. moluskebi

gakveTili 20. fexsaxsrianebi. mwerebi

gakveTili 21. obobasnairebi da kibosnairebi

gakveTili 22. fexsaxsrianTa mniSvneloba

Temis mokle mimoxilva

moswavlis wignSi Temis farglebSi masala warmodgenilia 22 paragrafiT da eTmoba kidev 

4 sarezervo saaTi. standartTan SedarebiT gansxvavebuli saaTebis mizezi aris is, rom ro-

gorc TemaSi _ mcenareebi, aqac integrirebulia Tema _ sasicocxlo cikli. 

am Temis farglebSi muSaoba xdeba moswavleebSi standartiT gansazRvruli Semdegi 

mkvidri warmodgenebis Camoyalibebaze: 

• rogorc xerxemliani (Tevzebi, amfibiebi, qvewarmavlebi, frinvelebi da ZuZumwovre-

bi), aseve uxerxemlo (mag., moluskebi, Wiebi, fexsaxsrianebi) cxovelebi gansxvavdebian age-

bulebisa da cxovelqmedebis procesebiT;

• cxovelebs axasiaTebT rogorc usqeso, aseve sqesobrivi gamravleba;

• cxovelTa yvela jgufs gansakuTrebuli mniSvneloba aqvs adamianisaTvis da ekosistemis

mdgradobisaTvis;

• cxovelebTan urTierTobis dros unda davicvaT higienisa da usafrTxoebis wesebi.

• sasicocxlo cikli organizmis ganviTarebis stadiebis/fazebis erTobliobaa; 

• cxovelebis sasicocxlo cikli SeiZleba mimdinareobdes pirdapiri da arapirdapiri 

gardaqmnis gziT; 

• adamianis sasicocxlo ciklis erT-erTi stadiisaTvis (e.w. gardatexis asaki) damaxasi-

aTebelia mniSvnelovani cvlilebebi/Taviseburebebi. 
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sakvanZo SekiTxvebi da kompleqsuri davalebebi

Tema: cxovelebi

sakvanZo kiTxva kompleqsuri davalebebi

rogor ganvasxvav-

oT fexsaxsrianebis 

sxvadasxva jgufi erT-

maneTisgan.

vizualuri masalaze mocemuli informaciis analizi da monacemebis 

organizeba sqemaSi: (gv. 177, davaleba 1) _ ipove gansxvaveba suraTze 

(5.20.1) warmodgenili cxovelebis garegan agebulebaSi da monacemebi 

Seitane qvemoT mocemul cxriulSi.

kvleva: peplebis saxeobis gansazRvra sarkvevis gamoyenebiT (gv. 178-

179).

savele kvleva: uxerxemlo cxovelebis (Wiebi, moluskebi, mwerebi, 

obobebi) biomravalferovnebis kvleva (gv. 181).

vzualuri masalis gansja: _ (gv. 189, davaleba 2) suraTze warmodge-

nili fexsaxsrianebidan amoicani mwerebisa da obobasnairebis warmo-

madgenlebi. ra niSnebi gamoiyene maT amosacnobad?

ra mniSvneloba aqvT 

mwerebs bunebaSi?

mocemuli informaciis analizi da monacemebis organizeba sqemaSi: 

gaecani paragrafis teqstSi mocemul iformacias da 1) daajgufe 

qvemoT mocemuli fexsaxsrianebi kvebis mixedviT (mcenareWamiebi, 

mtaceblebi, parazitebi, damSlelebi) da Seitane monacemebi cx-

rilSi: kolorados xoWo, bugrebi, kaliebi, koRoebi, leSiWamia 

xoWoebi, Wiamaiebi, WianWvelebi, funagoria, futkrebi, mxedrebis 

matlebi, obobebi, adamianis baRlinjo, ZaRlis tkipi, mdinaris 

kibo, peplebi; 2) imsjele TiToeuli jgufis mniSvnelobaze bune-

baSi (gv. 185, davaleba 3).

modelis Seqmna: skolaSi, maswavleblis meTvalyureobiT Seqmeni 

WianWvelebis ferma da gamoiyene igi WianWvelebze dasakvirveblad 

(dakvirvebis warmoebis instruqcias maswavleblisgan miiReb).

ra msgavseba-gansxvave-

baa xerxemlianebis sx-

vadasxva jgufs Soris?

situaciur amocanaze muSaoba: dawere werili: warmoidgine, rom 

Sen xar mwvane bayayi, romelic adaptirebulia rogorc xmeleTze, 

ise wyalSi cxovrebasTan. Sen gyavs megobari Tevzi, romelic uax-

loes wyalsatevSi cxovrobs da ocnebobs SenTan erTad xmele-

Tze gaseirnebaze. miswere werili megobar Tevzs da auxseni, ra 

Seguebulobani/ra niSan-Tvisebebi dasWirdeba mas Tavisi ocnebis 

gansaxorcieleblad. werilSi aucileblad xazi gausvi, Tu Tevzs 

Tavisi agebulebis ra Tavisebureba SeuSlis xels wyalsatevis ga-

reSe cxovrebaSi (gv. 189, davaleba 1).

monacemebis organizeba sqemebSi: Seadare Tevzebi, amfibiebi da 

qvewarmavlebi; monacemebi Seitane cxrilSi (gv. 143, davaleba 2); 

Seavse cxrili Sesabamisi informaciiT, rom daadgino, ratom da 

romeli xerxemliania ukeT Seguebuli xmeleTze cxovrebas (gv. 

190, davaleba 1); moaxdine xerxemlianebis klasifisskacia kanis 

Taviseburebebis gaTvaliswinebiT (gv. 190, davaleba 3).
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ra rols asruleben 

cxovelebi bunebasa da 

adamianis cxovrebaSi?

informaciis moZieba da prezentacia: Seni surviliT invaziuri sax-

eobebidan _ enoti da enotiseburi ZaRli _ SearCie romelime erTi 

da moipve informacia mis Sesaxeb da warmoadgine referatis saxiT 

Semdegi gegmis mixedviT: a) cxovelis samSoblo; b) Cvens qveyanaSi 

moxvedris istoria; g) zarali, romelic am cxovelma miayena saqa-

rTvelos biomravalferovnebas. SeniSvna: referatSi miuTiTe gamoy-

enebuli wyaro / wyaroebi (gv. 165, davaleba 7); moiZie informacia 

TuTis abreSumxveviasa da abreSumis warmoebasTan dakavSirebuli is-

toriis Sesaxeb. warmoadgine referati. miuTiTe gamoyenebuli wyaro 

(gv. 185, davaleba 8).

saswavlo eqskursia: klasTan erTad maswavleblis xelmZRvanelobiT 

estumre abreSumis saxelmwifo muzeums, Seemdeg gakveTilze war-

moadgine Seni STabeWdilebebi (gv. 185, davaleba 9).

saswavlo proeqti: abreSumis Wia da meabreSumeoba maswavleblis 

wigni, gv. 45).

ratom unda davicva 

cxovelebTan urTier-

Tobis dros higieni-

sa da usafrTxoebis 

wesebi?

informaciis moZieba da prezentacia: jgufis wevrebTan erTad 

Seadgine paraziti Wiebisgan dacvis higienuri wesebis CamonaTvali 

(gv. 171, davaleba 32).

monacemebis organizeba sqemebSi: axseni, cxrilSi aRwerilma ada-

mianis arasworma qmedebam romeli paraziti WiebiT dasnebovnebis 

safrTxe SeiZleba Seqmnas (gv. 190, davaleba 2).

ra gansxvavebaa pirda-

pir da arapirdapir 

gardaqmnebs Soris?

monacemebis organizeba sqemebSi: Seadare Tevzebi, amfibiebi da 

qvewarmavlebi; monacemebi Seitane cxrilSi (gv. 143, davaleba 2);

ra mniSvneloba aqvs 

arapirdapir ganvi-

Tarebas organizmebis 

garemosTan SeguebisT-

vis?

sqematur modelze muSaoba: bayayis sasicocxlo cikli _ 1. sura-

Tze (5.6.2) mocemuli bayayis sasicocxlo ciklis mixedviT _ aR-

were, Tavkombala rogor gardaiqmneba zrdasrul individad. 2. 

Seavse sqema: niSnebi, romelic Tavkombalas exmareba wyalSi cx-

ovrebaSi, cvlilebebi TavkombalaSi, romelic exmareba zrdasrul 

formas xmeleTze cxovrebaSi. 3. rogori tipis postembrionuli 

ganviTarebaa damaxasiaTebeli amfibiisTvis? ra mniSvneloba aqvs 

ganviTarebis am tips saxeobis gadarCenisTvis? 4. ra msgavseba da 

gansxvavebaa Tevzebisa da amfibiebis sasicocxlo cikls Soris? 

(gv. 134).

dakvirveba: dakvirveba Tavkombalas ganviTarebaze.(gv. 137)

ra Taviseburebebi 

axasiaTebs adamianis 

sasicocxlo ciklis 

sxvadasxva stadias?

sqematur modelze muSaoba: adamianis sasicocxlo cikli _ sura-

Ti 5.14.1-ze warmodgenili sqemis mixedviT aRwere adamianis sa-

sicocxlo cikli. daaxasiaTe postembrionuli ganviTarebis Ti-

Toeuli periodi. 2. ra biologiuri mniSvneloba aqvs ganviTarebis 

stadiebis monacvleobas?
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rogor SeiZleba 

Tavidan aviridoT an 

SevamciroT `gardatex-

is~ asakisaTvis damaxas-

iaTebeli cvlilebebiT 

gamowveuli riskebi?

socialuri kvleva

gamokiTxva: jgufTan erTad Caatare kvleva ufrosi asakis adamianeb-

Si, raTa gaigo, Tavis droze rogor gaumklavdnen isini gardatexis 

asakisaTvis damaxasiaTebel problemebs. amisaTvis Camoayalibe sakv-

levi kiTxva, Seadgine kiTxvari da awarmoe gamokiTxva (anonimuri). 

interviu: am sakiTxebTan dakavSirebiT aiRe interviu skolis fsi-

qologisgan (gv. 162).

animaciur filmSi mocemuli informaciis analizi:

https://www.youtube.com/watch?v=q_03sfLD5uQ&feature=youtu.be

(maswavleblis wigni, gv.)

gakveTilis procesSi moswavleebis aqtiurad CasarTavad saxelmZRvaneloSi SemoTava-

zebulia ilustraciebze, sqemebze, kvlevebze, teqstebze muSaobis aqtivobebi. aqtiuri 

CarTvis garda, aseTi aqtivobebi ganuviTarebs moswavleebs kiTxvis, werisa da zepiri me-

tyvelebis unarebs.

unda avRniSnoT, rom dawvrilebiT ar ganixileba cxovelebSi iseTi organoTa sistemebis 

agebuleba da funqcionireba, rogoricaa: sisxlisa da sunTqvis, nervuli sistema, radgan 

Semdeg klasebSi warmodgenili iqneba am sistemebis evoluciuri ganviTareba (rasakvirve-

lia, standartidan gamomdinare).

yuradReba misaqcevia, rom moswavleebs swori da mkvidri warmodgena CamovuyaliboT 

pirdapiri da arapirdapiri anu metamorfozuli ganviTarebis, sruli da arssruli meta-

morfozis Sesaxeb. gavrcelebuli araswori warmodgenaa, rodesac saubroben bayayis srul 

Tu arasrul metamorfozul ganviTarebaze. sruli da arasruli metemorfozi gvxvdeba 

mwerebSi. zogadad, amfibiebisTvis damaxasiaTebelia arapirdapiri anu metamorfozuli gan-

viTareba. mniSvnelovania aqcentis gakeTeba imaze, rom arapirdapiri ganviTareba saxeobas 

gadarCenis met Sanss aZlevs.

rac Seexeba sakiTxebs: cxovelebis mniSvnelobas bunebasa da adamianis saqmianobaSi, kav-

Siri mecnierebasa da teqnologias Soris, biomravalferovnebas da mis dacvas, mocemulia 

cxovelis TiToeuli jgufis ganxilvis dros. 

damatebiTi aqtivoba: Tevzis sunTqvis intesivobaze dakvirveba

Tevzis sunTqvis intesivobaze dakvirveba SesaZlebelia akvariumis Tevzis layuCebis sax-

uravis gaReba-daketvaze dakvirvebiT. amisTvis saWiroa daviTvaloT wuTSi ramdenjer gaix-

sneba layuCis saxuravi, raTa gamodevnos wylis nakadi. es erTgvari `amosunTqvaa~ TevzisT-

vis da ritmulad mimdinareobs. layuCis sarqvelis gaRebis sixSire damokidebulia wylis 

temperaturaze, wyalSi Jangbadis koncentraciaze da Tevzis aqtiurobaze. ase, rom Sesa-

Zlebelia am parametrebis (temperaturis an Jangbadis koncentraciis) cvlilebiT gamov-

ikvlioT Tevzis sunTqvis intesivoba.
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kvlevaze orientirebuli gakveTilis gegma

Temis saxelwodeba: Tevzebi

gakveTilis saxelwodeba: Tevzebis Sinagani agebuleba.

 Tevzebis sunTqva (2 gakveTili) 

gakveTilis saswavlo mizani: codna, un-

arebi, damokidebulebebi

codna:

moswavles ecodineba Tevzis Sinagani age-

buleba, sunTqva da misi ganxorcielebi-

sTvis aucilebeli pirobebi 

unarebi:

moswavles gamoumuSavdeba mecnieru-

li kvleva-Ziebis unarebi: monacemTa 

mogroveba da analizi maTematikuri 

aparatis gamoyenebiT, romlis safuZvel-

zec gamoitans daskvnas.

damokidebulebebi:

moswavles Camouyalibdeba interesi 

mecnieruli kvlevis mimarT; Camouyal-

ibdeba pozitiuri ganwyoba da interesi 

sagnis mimarT.

kavSiri sagnobriv standartTan: 

samizne cnebebi: struqtura (layuCebi, layuCis 

saxuravi), funqcia (layuCebis funqcia), sasicocx-

lo Tviseba (sunTqva), kvlevis meTodi _ samecnie-

ro meTodi, kvleva (sunTqvis sixSiris garemo 

faqtorebze damokidebulebis kvleva), Seguebu-

loba (Tevzis sunTqvis Seguebuloba wyalSi cxov-

rebasTan).

Sefasebis indikatorebi: 

biol. sab. 5. 

biologiuri obieqtebis/procesis Seswvlis mizniT 

kvlevis dagegmva;

biol. sab. 6.

biologiuri obieqtebis/procesebis kvlevisaTvis 

saWiro procedurebis ganxorcieleba;

biol. sab. 7. 

Tvisobrivi da raodenobrivi monacemebis sxva-

dasxva formiT Cawera da organizeba; monacemebis 

organizebisTvis informaciul-sakomunikacio te-

qnologiebis gamoyeneba;

biol. sab. 8. 

monacemebis gaanalizeba da argumentirebuli msj-

elobis safuZvelze daskvnebis gamotana;

biol. sab. 10.

kvlevis Catarebisas usafrTxoebis wesebis dacva;

winare codna da unar-Cvevebi

samecniero meTodis elementebis codna

laboratoraSi qcevis da kvlevis Cata-

rebisas usafrTxoebis wesebis codna.

Tevzebis zogadi daxasiaTebis da gare-

gani agebulebis codna _ Tevzis sxeu-

lis formisa da garegani agebulebis 

Seguebuloba wyalSi cxovrebasTan da-

kavSirebiT.

saswavlo masala da resursebi

saxelmZRvanelo, rveuli, kalami, akvariumi 

TevziT, wammzomi, akvariumis wylis gamaTbobe-

li, akvariumis wylis JangbadiT gamamdidrebeli 

mowyobiloba …

motivacia

Tevzebis mravalferovnebis sailustraciod fotoebi da mokle video-kolaJi.

kiTxvebi:

wyalSi cxovreba moiTxovs Tu ara Tevzis Sinagani agebulebis da sasicocxlo pro-

cesebis morgeba-Seguebas am sasicocxlo garemosTan? 

rogor sunTqavs Tevzi wyalSi da razea damokidebuli sunTqviTi moZraobis (layuCis 

saxuravis gaxsna-daxurva) intesivoba?

ra unda gavakeToT am kiTxvaze pasuxis gasacemad? (savaraudo pasuxi iqneba davakvird-

eT Tevzs akvariumSi da vnaxoT).
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gakveTilis msvleloba

I gakveTili: 

aqtivoba 1. video-kolaJs `Tevzebis mravalferovneba~ Cveneba (5 wuTi) 

aqtivobis mizani: moswavleebSi motivaciis aRZvra, yuradRebis koncentrireba.

aqtivobis aRwera: maswavlebeli proeqtoriT aCvenebs Tevzebis mravalferovnebas da 

moswavleebs Txovs daakvirdnen maT moZraobas, sxeulis nawilebisa da layuCebis moZrao-

bas.

aqtivoba 2. gv. 125 ilustraciaze mocemuli informaciis analizi (12 wT) 

aqtivobis mizani: moswavlem SeZlos msjeloba Tevzis Sinagani agebulebis Sesaxeb, 

amoicnos da daasaxelos a) saWmlis momnelebeli, b) gamomyofi, g) sasunTqi sistemis, d) 

gamravlebis organoebi

aqtivobis aRwera: maswavlebeli Txovs moswavleebs gaecnon ilustraciaze Tevzebis 

Sinagan agebulebas da upasuxon kiTxvebs gv, 125 

aqtivoba 3. kvlevis procedura (28 wT) 

aqtivobis mizani: moswavlem ganaxorcielos kvleviTi procedura, gaakeTos gazomvebi 

da aRricxos monacemebi, gamoitanos daskvna, upasuxos sakvlev kiTxvas _ rogor aris 

Tevzis sunTqvis intesivoba damokidebuli wylis temperaturaze da masSi Jangbadis Sem-

cvelobaze.

aqtivobis aRwera: maswavlebeli svams kiTxvas: rogor sunTqavs Tevzi wyalSi da razea 

damokidebuli sunTqviTi moZraobis (layuCis saxuravis gaxsna-daxurva) intensivoba?

ra unda gavakeToT am kiTxvaze pasuxis gasacemad? (savaraudo pasuxi iqneba davakvird-

eT Tevzs akvariumSi da vnaxoT) 

maswavlebeli iZleva instruqcias, azustebs davalebas: kvleviTi aqtivobis Catareba, 

romelic gamoikvlevs Tevzis sunTqvis process da mis damokidebulebas:

1) sxvadasxva temperaturaze 

 2) sxvadasxva Jangbadis koncentraciisas

maswavlebeli Txovs jgufebs Sejerdnen sakvlev kiTxvaze, raTa SeZlon davalebis Ses-

ruleba. jgufebi iwyeben muSaobas. Tanxmdebian sakvlev kiTxvaze, gegmaven kvlevas. wam-

zomis saSualebiT jgufis wevrebi iReben azomvebs da iniSnaven monacemebs orive SemTx-

vevisTvis, 

1) roca temperatura icvleba da Jangbadis koncentracia mudmivia;~ 

2) roca temperatura mudmivia da Jangbadis raodenoba icvleba JangbadiT gamamidre-

beli mowyobilobiT.
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maswavlebeli akvirdeba jgufebis muSaobas `Canawerebis dafaze~ iniSnavs saWiro in-

formacias (SefasebisTvis) 

maswavlebeli ajamebs I gakveTils da amzadebs klass II gakveTilisTvis. (2 wT) 

II gakveTili:

aqtivoba 1 (4). monacemTa damuSaveba da analizi. daskvnis gamotana (10 wT) 

aqtivobis mizni: moswavlem daamuSaos gaaanalizos da Seafasos kvlevis gziT miRebuli 

monacemebi, maTze dafuZnebiT gamoitanos obieqturi daskvna.

aqtivobis aRwera: moswavleebi akeTeben monacemebis Sedarebas, saWiro gamoTvlebs, aan-

alizeben monacemebs jgufSi da gamoaqvT daskvnebi.

aqtivoba 2 (5). namuSevrebis prezentaciebi (10 wT) 

aqtivobis mizani: moswavlem SeZlos sakuTari daskvnis/mosazrebis argumentacia (argu-

mentirebuli msjeloba) 

aqtivobis aRwera: jgufis prezentatorebi warmoadgenen miRebul daskvnebs, akeTeben 

maT interpretacias 

SeniSvna: maswavlebelma aucileblad isic unda aRniSnos, rom temperaturis gazrdiT 

airebis xsnadoba wyalSi mcirdeba, Tbil wyalSi Jangbadis raodenoba naklebia.

aqtivoba 3 (6). diskusia (10 wT) 

aqtivobis mizani: samecniero meTodebis ZiriTadi principebis da maxasiaTeblebis gaaz-

reba

aqtivobis aRwera: maswavlebeli mimarTavs moswavleebs: 

• gaixseneT Sesrulebuli samuSaos Tanmimdevroba, rogor gansazRvreT kvlevis mizani, ro-

gor daisva sakvlevi kiTxva da Semdgomi ra etapebi gaiareT?

• romeli iyo damokidebuli da damoukidebeli cvladebi pirvel eqsperimentSi? meore eqs-

perimentSi?

• rogor fiqrobT, imisTvis rom eqsperimentis Sedegebi iyos sarwmuno, ra aucilebeli 

pirobebis dacvaa saWiro? (maswavlebelma unda miiyvanos moswavleebi pasuxamde, rom eqs-

perimentis dros mxolod erTi damoukidebeli cvladi unda iyos (anu romelsac eqsper-

imentatori cvlis) da sxva yvela piroba ucvleli. aseve, eqsperimenti mravaljer unda 

ganmeordes da Sedegebi maqsimalurad unda iyos erTmaneTTan miaxloebuli).

sadiskusio kiTxvebi saxelmZRvaneloSi gv. 126 (5-9) :

maswavlebeli ajamebs gakveTils da aZlevs moswavleebs: (8 wT) 

• `gasasvlel bileTebs”: SeafaseT Tqven mier gakveTilze miRebuli codna `gasasvleli 

baraTis~ saSualebiT: dawereT baraTze erTi ram, rac srulad gavige gakveTilze da erTi 

ram, razec meti minda vicode/ bundovania;

saSinao davalebas: (2 wT) 

Teoriuli masalis ganmtkiceba saxelmZRvanelodan, Sesrulebuli kvleviTi aqtivobis an-

gariSis gaformeba kvleviTi samuSaos Sefasebis kriteriumebis mixedviT.

jgufis muSaobis Sefaseba

• dakvirveba jgufur muSaobaze _ `Canawerebis dafa~;

• jgufis wevrebis TviTSefaseba da urTierTSefaseba;

• dakvirveba jgufur diskusiaze; 

• `gasasvleli bileTebi”.
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gakveTilis gegma

Tema: frinvelebi §5.9

kavSiri erovnuli gegmis standartTan:

biol. sab. 1. organizaciis sxvadasxva doneze myofi cocxali sistemis struqtur-

isa da funqciis daxasiaTeba;

biol. sab. 2. organizmebis saerTo sasicocxlo Tvisebebis daxasiaTeba da maTSi 

mimdinare energiisa da nivTierebebis gardaqmnebze argumentirebuli msjeloba

saswavlo mizani: moswavlem SeZlos saxelmZRvaneloSi §5.9 teqstis damoukideb-

lad gaanalizeba da Seadaros erTmaneTs frinvelis da qvewarmavlis garegani da 

Sinagani agebuleba;

axsnas frinvelebis Tbilsisxlianobis erT-erTi mizezi;

argumentirrebulad daasabuTos frinveTa maRalorganizebuloba qvewarmav-

lebTan SedarebiT;

CamoTvalos frinvelTa frenasTan Seguebulobis niSnebi;

imsjelos frinvelTa mniSvnelobaze bunebasa da adaminisTvis

winare codna da gamocdileba: 

qvewarmavlebis, amfibiebis da Tevzebis garegani da Sinagani agebuleba; 

floben im meTodebsa da strategiebs, romelsac maswavlebeli iyenebs gakveTil-

ze.

saganmanaTleblo resursebi: moswavlis wigni, webovani lenti, davalebis in-

struqcia, markerebi, Tabaxis furclebi.

gakveTilis msvleloba:

moswavleebi klasSi SemosvlisTanave yuTidan iReben jgufis nomrebs da sxdebian 

Sesabamis magidebTan 

I.Sesavali (gamowvevis faza) 

aqtivoba 1. meTodi _ `gonebrivi ieriSi~ dro _ 5 wT. 

 moswavleTa organizebis forma _ mTel klasTan muSaoba.

aqtivobis aRwera: 

maswavlebeli ambobs: daasaxeleT TqvenTvis nacnobi yvela is niSani rac gagaxsen-

debaT frinvelebis xsenebisas. moswavleebi rig-rigobiT asaxeleben niSnebs, romel-

Tac maswavlebeli wers flifCartze. mogvianebiT moxdeba misi Casworeba-Sevseba.

II. ZiriTadi nawili (siRrmiseuli wvdomis faza) 

aqtivoba 2. teqstis gaazreba dro: 20 wT

 moswavleTa organizebis forma: jgufuri

maswavlebels winaswar aqvs momzadebuli dafa, romelzec 6 svetia gamoyofili da 

TiToeuls aweria: aRwereT, SeadareT, gamoiyeneT, gaaanalizeT, daicaviT Tqveni 

mosazreba, SeafaseT. 

maswavlebeli jgufebSi arigebs Tabaxis furclebs masze mocemuli instruqciiT:



145

instruqcia jgufuri samuSaosTvis:

1) gaecaniT saxelmZRvaneloSi mocemul teqsts `frinvelebi~ §5.9 da jgufSi moamzadeT 

pasuxebi Semdeg kiTxvebze:

1. aRwereT: frinvelebis garegani agebuleba (gv. 144) 

2. SeadareT: frinvelis sunTqva qvewarmavlis sunTqvas (gv. 145 -139) 

3. gamoiyeneT saxelmZRvanelos teqsti, sqemebi, suraTebi da moiyvaneT frenasTan Seg-

uebulobis magaliTebi (gv. 144-145-146) 

4. SeafaseT bumbulis, `ormagi sunTqvis~ da kargad ganviTarebuli sisxlis mimoqcevis 

sistemis roli frinvelebis mudmivi temperaturis SenarCunebaSi

5. gaaanalizeT: rogor SeZles frinvelebma arqtikidan antarqtidamde dedamiwis `dapy-

roba”(SeuZliaT Zalian gansxvavebul klimatur pirobebSi cxovreba) da ukavSirdeba Tu 

ara es kvebasac (riTi ikvebebian frinvelebi?).

6. daicaviT Tqveni mosazreba imis Sesaxeb, rom frinvelebi ufro maRalorganizebuli 

arsebebia, vidre qvewarmavlebi.

2) momzadebuli pasuxebi dawereT Tabaxis furclebze cal-calke da miakariT dafaze 

Sesabamis svetSi 

moswavleebis samuSao process maswavlebeli aqtiurad adevnebs Tvals da `Canawerebis 

dafaze~ akeTebs CaniSvnebs. (`Canawerebis dafa~ warmoadgens erT-erT ganmaviTarebeli Se-

fasebis instruments. es SesaZloa iyos Tundac wignaki, romelSic maswavlebeli iniSnavs 

jgufebis muSaobis Sesaxeb informaciebs, Tu ra mignebebi hqondaT, ra gauWirdaT, rogor 

imuSaves. es maswavlebels daexmareba sakuTari saqmianobis refleqsiaSi, momavali gakveTi-

lis dagegmvaSic da moswavleebisTvis saWiro ukukavSiris micemaSic). saWiroebis SemTxveva-

Si exmareba jgufebs. daxmarebis saTxovnelad moswavleebi aqtiurad iyeneben `SuqniSnis~ 

wiTel furclebs.

aqtivoba 3. diskusia dro: 15 wT

samuSaosTvis drois amowurvis Semdeg, maswavlebeli `gamosaZaxebeli CxirebiT~ ixmobs 

moswavles, romelic Tavisi jgufis Sesabamisi kiTxvis pasuxs waikiTxavs da diskusiaSi ga-

moiwvevs sawinaaRmdego azris mqone jgufs, romelmac unda daicvas sakuTari pozicia ar-

gumentebiT. saWiroebis SemTxvevaSi maswavlebeli damxmare kiTxvebis saSualebiT miiyvans 

moswavleebs swor poziciamde.

III. gakveTilis Sejameba

aqtivoba 4. Semajamebli mini-prezentacia dro: 5 wT 

 moswavleTa organizebis forma: mTel klasTan muSaoba

maswavlebeli ajamebs gakveTils. interaqtiuri prezentaciiT. SeuZlia punqtebad gamoi-

tanos mTavari Tezisebi (sasurvelia es proeqtoriT PPT-Ti gamoitanos slaidebad) :

frinvelebis garegani agebuleba: mSrali kani, bumbuli, frTebi, niskarti

Sinagani agebuleba: msubuqi pnevmaturi ConCxi, mkerdis Zlieri kunTebi, kargad ganvi-

Tarebuli filtvebi da sahaero parkebi, `ormagi sunTqva~, kargad ganviTarebuli sisxlis 

momoqcevis sistema

frenasTan dakavSirebuli niSnebi: sxeulis maqsimaluri simsubuqe, rac ganpirobebulia:

msubuqi, Rruiani ZvlebiT

sxeulis formiT _ mcire zomis Tavi, wawvetebuli niskarti

frTebis arsebobiT, 
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Zlieri mkerdis kunTebiT, 

sahaero parkebis arsebobiT da `ormagi sunTqvis~ SesaZleblobiT,

mokle nawlavis da narCenebis xSir-xSiri gamoyofiT, 

Sardis buStis ar arsebobiT.

saSianao davaleba: §5.9 moswavleebma Seasrulon davaleba gv. 146 `?~ 3 _ cxrilis Sevseba

gakveTilis gegma

Tema: adamianis sasicocxlo ciklis Taviseburebani. gardatexis asakisaTvis damaxasiaTe-

beli cvlilebebi

gakveTilis saswavlo miznebi:  moswavleebi _ 

• aRweren adamianis sasicocxlo ciklis Taviseburebebs;

• argumentirebulad msjeloben adamianis ganviTarebis stadiebis monacvleobis biolo-

giur mniSvnelobaze;

• aRweren gardatexis asakisaTvis damaxasiaTebel cvlilebebs.

winare codna  da gamocdileba:  

• icis: sasicocxlo ciklis arsi, postembrionuli ganviTarebis formebi (pirdapiri da 

arapirdapiri ganviTareba);

• SeuZlia: ilustraciebze sxvadasxva organizmTa ganviTarebis formisa da etapebis 

amocnoba, msjeloba saxeobisaTvis metamorfozuli ganviTarebis mniSvnelobis Sesaxeb.

kavSiri sagnobriv standartTan:

samizne cnebebi: sasicocxlo Tvisebebi (zrda-ganviTareba: embrionuli da postembrio-

nuli ganviTareba, pirdapiri da arapirdapiri ganviTareba, postembrionuli ganviTarebis 

etapebi, gamravleba: sqesobrivi da usqeso gamravleba).

 mkvidri  warmodgenebi: adamianis sasicocxlo ciklis erT-erTi stadiisaTvis (e.w. garda-

texis asaki) damaxasiaTebelia mniSvnelovani cvlilebebi/Taviseburebebi.

sakvanZo SekiTxva: 

• ra Taviseburebebi axasiaTebs adamianis sasicocxlo ciklis sxvadasxva stadias?

Sefasebis indikatori: moswavlem unda SeZlos _

• argumentirebulad msjeloba organizmebisaTvis ganviTarebis stadiebis monacvleobis 

biologiur mniSvnelobaze (biol. sab.1, 2, 3, 5, 6, 9, 10); 

resursebi: markerebi, flipCartebi,  samuSao furclebi, moswavlis wigni, kompiuteri, 

proeqtori.

gakveTilis msvleloba

I. Sesavali (gamowvevis faza):

aqtivoba1: sxvadasxva organizmis sasicocxlo ciklis ilustraciebze muSaoba.

aqtivobis mizani: moswavleebi  sxvadasxva organizmis sasicocxlo ciklis ilustracieb-

ze amoicnoben  ganviTarebis stadiebsa da postembrionuli ganviTarebis  tips; msjeloben 

saxeobisaTvis metamorfozuli ganviTarebis mniSvnelobis Sesaxeb.

dro _ 7 wT. moswavleTa organizebis forma _ saerTo saklaso.

aqtivobis aRwera: maswavlebeli svams kiTxvas: ra aris sasicocxlo cikli? sasicocxlo 

cikli ramdeni etepisgan Sedgeba? daasaxeleT postembrionuli ganviTarebis tipebi. Semdeg 

maswavlebeli ekranze uCvenebs sxvadasxva organizmis sasicocxlo ciklis amsaxvel ilustra-
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ciebs. moswavleebi ilustraciebze amoicnoben ganviTarebis stadiebsa da postembrionuli 

ganviTarebis tipebs.  msjeloben metamorfozuli ganviTarebis biologiur mniSvnelobaze. 

II. ZiriTadi nawili (siRrmiseuli wvdomis faza):

aqtivoba 2:  saxelmZRanelos teqstsa da ilustraciaze muSaoba

aqtivobis mizani: moswavle  samecniero teqstsa da ilustraciaze mocemuli informaciis 

analizis safuZvelze asaxelebs da aRwers adamianis sasicocxlo ciklis stadiebs,  msje-

lobs ganviTarebis stadiebis monacvleobis biologiur mniSvnelobaze.

dro _ 15 wT. moswavleTa organizebis forma _ muSaoba jgufebSi.

aqtivobis aRwera: maswavlebeli moswavleebs jgufebSi avalebs gaecnon saxelmZRanelos 

teqstsa (gv.160) da suraTze (sur. 5.14.1) mocemul informacias adamianis sasicocxlo ciklis 

Sesaxeb. SemTxveviTobis principiT jgufebi pasuxoben kiTxvebs: 1) ra stadiebisgan Sedgeba 

adamianis sasicocxlo cikli? 2) aris Tu ara  mkafio gansxvaveba adamianis sasicocxlo cik-

lis periodebs Soris? moiyvane konkretuli magaliTi. 3) ra biologiuri mniSvneloba aqvs 

adamianis sasicocxlo ciklis stadiebis monacvleobas?

aqtivoba 3: animaciur filmSi mocemuli informaciis analizi (https://www.youtube.com/
watch?v=q_03sfLD5uQ&t=184s)

dro _ 10 wT. moswavleTa organizebis forma _ jgufuri muSaoba.

aqtivobis mizani: moswavleebi  asaxeleben animaciuri filmis mixedviT gardatexis asaki-

saTvis damaxasiaTebel niSnebs/cvlilebebs; msjeloben mSoblisa da maswavleblis rolze, 

raTa ufro momzadebulebi Sexvdnen mozardebi gardatexis asakisaTvis damaxasiaTebel 

cvlilebebs.

aqtivobis aRwera:  maswavlebeli svams kiTxvebs: 1) Tqveni asakidan gamomdinare, adamianis 

sasicocxlo ciklis romel stadiaze imyofebiT am etapze? 2) rogor fiqrobT, ra cvli-

lebebi xdeba mozardebSi am stadiaze? (maswavlebeli an moswavle dafaze wers moswavleTa 

mosazrebebs). Semdeg maswavlebeli animaciuri filmis demonstrirebas axdens or nawilad: 

filmSi maswavleblis gardatexis asakisaTvis damaxasiaTebeli cvlilebebis Sesaxeb mini-le-

qciamde da mis Semdeg. maswavlebeli filmis Cvenebamde moswavleebs acnobs kiTxvebs, ro-

melzedac mouwevT pasuxis gacema filmis naxvis Semdeg.

davalebis kiTxvebi:

1. gardatexis asakisaTvis damaxasiaTebeli ra niSnebi SeiniSneba filmSi gogonebsa da 

vaJebSi? 

2. rogor xvdebian am cvlilebebs bavSvebi?

3. rogor fiqrobT, momzadebuli Sexvdnen am cvlilebebs bavSvebi?

4. rogor auxsna maswavlebelma im cvlilebebis mizezebi, romelic xdeba am asakSi? 

5. rogor daexmareba maswavleblis saubari mozardebs gardatexis asakisaTvis damaxas-

iaTebeli cvlilebebiT gamowveuli SfoTvis SemcirebaSi?

6. imsjeleT jgufSi, ra roli aqvs mSobels, maswavlebels, raTa ufro momzadebuli 

Sexvdes mozardi am sakisaTvis damaxasiaTebel cvlilebebs.

III. Semajamebeli nawili: 

aqtivoba 4: gardatexis asakis specifiuri maxasiaTeblebis klasifikacia.

aqtivobis mizani: moswavleebi  CamonaTvalSi amoicnoben gardatexis asakis specifiur 

maxasiaTeblebs da ajgufeben maT biologiuri, fsiqologiuri da socialuri kriteriumis 

mixedviT.
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dro _ 10 wT. moswavleTa organizebis forma _ jgufebSi muSaoba.

aqtivobis aRwera: jgufebs urigdeba samuSao furceli 1.1-s, romlis mixedviTac asrule-

ben davalebas: cxrilSi _ a) moniSne gardatexis asakis specifiuri maxasiaTeblebi; b) daa-

jgufe gardatexis asakis specifiuri maxasiaTeblebi biologiuri, fsiqologiuri da so-

cialuri kriteriumis mixedviT.

saSinao davaleba:  jgufTan erTad Caatare kvleva ufrosi asakis adamianebSi/ Seni skolis 

me-11 -12 klasis moswavleebSi, raTa gaigo, Tavis droze gardatexis asakisaTvis damaxasi-

aTebeli ra problemebi SexvdaT  da rogor gaumklavdnen isini am problemebs. amisaTvis 

Camoayalibe sakvlevi kiTxva, Seadgine kiTxvari da awarmoe gamokiTxva (anonimuri). Semdegi 

gakveTilisTvis warmoadgineT kvlevis angariSi.

samuSao furceli 1

maxasiaTeblebi
gardatexis asakis

maxasiaTeblebi

Cemi maxasiaTebeli

biol. fsiqol. soc.

1. xSiri Tavis tkivili

2. xSiri gulis cema/pulsi

3. akne 

4. oflianoba

5. maRali arteriuli wneva

6. sisuste

7. Sokoladis siyvaruli

8. moWarbebuli interesi

sawinaaRmdego sqesis mimarT

9. moWarbebuli emociuroba

10. gazrdili agresiuloba

11. urTierTgamomricxavi qceva

12. gaZlierebuli sizarmace

13. xiliTa da bostneuliT iSvia-

Ti kveba

14. sarisko moqmedebebis mimarT 

midrekileba

15. mSoblebis da ufrosebis mi-

marT xazgasmuli damoukideb-

loba

16. sportiT dakaveba

17. usiamovnebebi mSoblebTan 

(ver migeben) 
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18. usiamovneba ufrosebTan (mag., 

maswavleblebTan) 

19. usiamovneba TanatolebTan

20. musikiT gataceba

gakveTilis gegma

 Tema: gardatexis asakTan dakavSirebuli riskebi da misi Tavidan acilebis gzebi

gakveTilis saswavlo miznebi:  moswavleebi  Catarebuli kvlevis safuZvelze _ 

• asaxeleben gardatexis asakisaTvis damaxasiaTebeli cvlilebebiT gamowveul riskebs; 

• msjeloben gardatexis asakisaTvis damaxasiaTebeli cvlilebebiT gamowveuli riskebis 

Tavidan acilebis an Semcirebis gzebze;

•gardatexis asakis cvlilebebis Sesaxeb codnas akavSirebs janmrTelobis dacvasTan, 

medicinasa da fsiqologiasTan.

winare codna  da gamocdileba:  

• icis: adamianis sasicocxlo ciklis stadiebi; 

• SeuZlia: gardatexis asakisaTvis damaxasiaTebel cvlilebebze msjeloba.

kavSiri sagnobriv standartTan:

samizne cnebebi: sasicocxlo Tvisebebi (zrda-ganviTareba: postembrionuli ganviTarebis 

etapi _ gardatexis asaki), janmrTeloba (gardatexis asakTan dakavSirebuli cvlilebebiT 

gamowveuli riskebi), medicina (dermatologi, seqsologi, fsiqologi).

sakvanZo SekiTxva: 

• rogor SeiZleba Tavidan aviridoT an SevamciroT `gardatexis~ asakisTvis damaxasiaT-

ebeli cvlilebebiT gamowveuli riskebi? 

 mkvidri  warmodgenebi: adamianis sasicocxlo ciklis erT-erTi stadiisaTvis (e.w. garda-

texis asaki) damaxasiaTebelia mniSvnelovani cvlilebebi/Taviseburebebi.

Sefasebis indikatori: moswavlem unda SeZlos _

• kvlevis (gamokiTxva, an interviu fsiqologTan) safuZvelze gardatexis asakisaTvis 

damaxasiaTebel cvlilebebsa da SesaZlo riskebze msjeloba, kvlevis eTikis dacva (biol.

sab.1, 2, 3, 4, 5, 6, 7, 9); 

• organizmebis sasicocxlo ciklis Sesaxeb miRebuli codnis dakavSireba  sxvadasxva 

profesiasTan/saqmianobis sferosTan  (janmrTelobis dacva, medicina, fsiqologia)  (biol.

sab.11, 12, 13).

resursebi: markerebi, flipCartebi,  samuSao furclebi, sakiTxavi masala, kompiuteri, 

proeqtori.

gakveTilis msvleloba

I. Sesavali (gamowvevis faza):

aqtivoba1: situaciur amocanaze muSaoba 

aqtivobis mizani: moswavleebi  situaciur amocanaSi amoicnoben gardatexis asakTan da-

kavSirebul problemas, msjeloben problemis gamomwvev mizezebsa da mis gadaWris gzebze.

dro _ 5 wT. moswavleTa organizebis forma _ saerTo saklaso muSaoba.

aqtivobis aRwera: maswavlebeli ekranze warudgens moswavleebs situaciur amocanas 

(daTo  me-7 klasSi gadavida, daiwyo swavla da ramdenime dReSi ganucxada mSoblebs, rom  
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aRar ivlis skolaSi. mSoblebi Zalian Sewuxdnen. daTos daayares kiTxvebi: ra xdeba? vinme 

xom ar gCagravs? swavla xom ar giWirs?.. mSoblebi Sexvdnen klasis damrigebels, sxva mas-

wavleblebs, magram veraferi gaiges. erTxel dedam SeniSna, rom daTo did dros atarebs 

sarkis win, mas saxeze gauCnda gamonayari).  moswavleebs evaleba situaciuri amocanis mixed-

viT  1. mozardis problemis  gansazRvra;  2. problemis mizezebisa da problemis gadaWris 

gzebis Camoyalibeba.

II. ZiriTadi nawili (siRrmiseuli wvdomis faza):

aqtivoba 2:  Catarebuli kvleviTi samuSaos Sedegebis ganxilva

aqtivobis mizani: moswavleebi  Catarebuli kvlevis safuZvelze _ 

• asaxeleben gardatexis asakisaTvis damaxasiaTebeli cvlilebebiT gamowveul riskebs 

da am riskebis Tavidan acilebis gzebs; 

dro _ 15 wT. moswavleTa organizebis forma _ muSaoba jgufebSi.

aqtivobis aRwera: maswavlebeli SemTxveviTobis principiT SerCeuli erT-erTi jgufis-

gan ismens maTi respodentebis mier dasaxelebul riskebs, romelsac afiqsirebs flipCar-

tze, sxva jgufebs sTxovs, daasaxelon ganssxvavebuli mosazreba (masac daitans flipCar-

tze);  Semdeg sxva jgufisgan (isev SemTxveviTobis principiT) ismens  maTi respodentebis 

mier dasaxelebul riskebis Semcirebis an Tavidan acilebis gzebs, sxva jgufebs sTxovs, 

daasaxelon ganssxvavebuli mosazreba (masac daitans flipCartze).

aqtivoba 3: muSaoba saxelmZRvanelos teqstze

dro _ 10 wT. moswavleTa organizebis forma _ jgufuri muSaoba.

aqtivobis mizani: moswavleebi  ecnobian samecniero teqstSi mocemul informacias da 

gardatexis asakisaTvis damaxasiaTebel riskebs akavSirebs janmrTelobis dacvasTan, medic-

inasa da fsiqologiasTan.  

aqtivobis aRwera: moswavleebi ecnobian teqsts (gv.161-162) da damatebiT asaxeleben 

gardatexis asakisaTvis damaxasiaTebel riskebs da am riskebis gadaWraSi medicinisa da 

fsiqologiis mniSvnelobas. saWiroebis SemTxvevaSi maswavlebeli amatebs flipCartze ga-

keTebul CamonaTvals.

III. Semajamebeli nawili: 

aqtivoba 4: gardatexis asakTan dakavSirebul cvlilebebTan gamklaveba

aqtivobis mizani: moswavleebi msjeloben, Tu TviTon rogor unda gaumklavdnen garda-

texis asakisaTvis damaxasiaTebel cvlilebebs da Seamciron masTan dakavSirebuli riskebi.

dro: 10 wT.  

moswavleTa organizebis forma: saerTo saklaso muSaoba.

aqtivobis aRwera: maswavlebeli svams kiTxvebs:

1) vis SeiZleba mimarTos mozardma gardatexis asakTan dakavSirebuli problemebis Ses-

axeb?  2) rogor SeiZleba Tavidan airidos an Seamciros mozardma `gardatexis~  asakisaTvis 

damaxasiaTebeli cvlilebebiT gamowveuli riskebi?

dasasruls maswavlebeli ajamebs: amrigad, SesaZlebelia gardatexis asakisaTvis damaxas-

iaTebeli cvlilebebiT gamowveuli riskebis Semcireba da Tavidan acilebac ki.



151

pasuxebi davalebebze:

5.1. cxovelTa samefo. cxovelTa klasifikacia

3. yvela cxovels sWirdeba haeri, wyali, sakvebi da TavSesafari

4. xerxemlis arsebobis mixedviT xerxemlianebad da uxerxemloebad.

5. diax, radgan cxovelebi mniSvnelovan rols asruleben bunebasa (damtveravebi, monaw-

ileoben Teslis gavrcelebaSi, afxviereben niadags, asrulebene sanitris rols da a.S.) da 

adamianis saqmianobaSi (sakvebi, farmakologiaSi, mrewvelobis nedleuli, iwveven daavade-

bebs, arian infeqciuri daavadebis gadamtanni).

5.2. Tevzis garegani agebuleba. ConCxi

1. a) Tavi, tani, kudi da farflebi; b) Tavi tanTan uZravadaa SeerTebuli, aqvs TiTis-

tariseburi formis sxeuli, qerclebi kramitiseburad aris ganlagebuli, kani lorwovania, 

gverdiTi xazi exmareba dabrkolebebis gverdiT avlaSi, SeigrZnobs wylis temperaturasa da 

marilianobas. g) mkerdisa da muclis wyvili farflebi _ saWis rols asruleben, zurgisa da 

kudqveSa kenti farflebi _ wonasworobis dacvis, kudis kenti farfli _ win gadaadgilebis. 

d) Tvalebi, nesto (ynosva).

2. Tavis qala, xerxemali, neknebi, farflis sxivebi.

3. farflebs kunTebi amoZravebs.

4. radgan kanis Semdeg ganTavsebuli kunTebi SigniT eyrdnoba ConCxs.

5. sxeulis TiTistarisebri forma, romelic garemoSi moZraobis dros amcirebs xaxuns 

da advilad gdaadgildeba.

6. a _ zurgisa da kudqveSa farflebi, b _ mkerdisa da muclis farflebi, g _ kudis far-

fli.

5.3. Tevzebis Sinagani agebuleba

1. a) _ saylapavi mili, nawlavi, RviZli; b) _ Tirkmelebi da Sardis buSti.

2. layuCebi.

3. sacurao buSti Tevzs exmareba wylis siRrmeebSi gadaadgilebaSi misi SekumSva-gafar-

Toebis saSualebiT.

4. 3 _ 1 _ 2. rodesac sacurao buSti SekumSulia, Tevzi mZimdeba da wylis qveda fenebSi 

Cadis, xolo gafarToebis dros igi haeriT ivseba, msubuqdeba da Tevzi zeda SreebSi amodis.

5. pirvel rigSi amis mizezi aris is, rom haerze layuCebi gamoSreba da igi sunTqvis or-

ganos rols veRas asrulebs.

6. layuCebSi.

7. ar aqvs sxeulis mudmivi temperatura, igi icvleba garemos temperaturis cvlilebis 

mixedviT.

8. radgan wyalSi cota Jangbadia gaxsnili, guli sustad muSobs, kanis agebulebis Tavise-

burebis gamo, sxeuli ver inarCunebs gamomuSavebul siTbos.

9. sunTqvis organo _ layuCebi, sacurao buSti.
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5.4. Tevzebis sasicocxlo cikli, mniSvneloba da dacva

1. a) _ qariylapias ar axasiaTebs STamomavlobaze zrunva, mamri cxenTevza ki ganayofi-

erebul qviriTs iTavsebs CanTaSi, Sesabamisad, qariylapias bevri qviriTi ziandeba, iRupeba 

sxvadasxva araxelsayreli pirobebis gamo (gamoSroba, qviriTsa da lifsitebs Wams mtacebe-

li). b) _ orive saxeobas aqvs gadarCenis Sansi _ qariylapia amas axerxebs didi raodenobis 

qviriTis dayriT, saidanac mcire raodenobiT mainc gadarCeba, xolo cxenTevza _ STamomav-

lobaze zrunviT.

2. pirdapiri ganviTareba.

3. (kavSiri cnebebs Soris: struqtura, sasicocxlo Tviseba _ sunTqva da gamravleba, 

funqcia, Seguebuloba).

sxeulis

safarveli

moZraobis 

saSualebebi

grZnobaTa 

organoebi

sunTqvis 

organo

ganayofiere-

bis forma

gamravlebis 

adgili

lorwoTi 

dafaruli 

Zvlovani qer-

clebi

farflebi gverdiTi xazi layuCebi garegani wyali

4. 1) sabinadro garemos cvlileba _ sayofacxovrebo nagaviT, tankerebis moxmarebuli 

wylebiTa da navTobiT dabinZureba; 2) ugegmo TevzWera, invaziuri saxeobebi.

5. navTobi wyalze msubuqia, amitom igi eqceva wylis zedapirze, rac aferxebs wyalsa da 

atmosferos Soris airTa cvlas, Sedegad, mcirdeba Tevzebisa da sxva organizmebis sunTq-

visaTvis saWiro Jangbadi.

6. sabinadro garemos dacva dabinZurebisgan, TevzWeris wesebis dacva. 

5.5. amfibiebi. amfibiebis garegani da Sinagani agebuleba

1. Tavi, tani, wina da ukana kidurebi, ConCxis nawilebi: Tavis qala, xerxemali, wina da 

ukana kidurebis Zvlebi.

2. amfibiebs xmeleTze cxovrebasTan dakavSirebiT ganuviTardaT quTuToebi, romelic 

icavs Tvalebs meqanikuri da mtvriT dazianebisgan.

3. sxeulis momwvano Seferiloba balaxian garemoSi misTvis aris mfarvelobiTi Seferi-

loba, rac icavs mas mtrisgan.

4. Tevzebis kani dafarulia lorwovani Zvlovani qerclebiT. qerclebi wylis maRali 

wnevisgan icavs, xolo lorwo wyalTan xaxuns amcirebs; bayayis sxeuli Txeli, sisxlZarRve-

biT mdidari da lorwovani kaniTaa dafaruli, amitom igi sunTqvis damatebiTi organos 

rols asrulebs da lorwo nawilobriv wylis dakargisaganac icavs.

5. (kavSiri cnebebs Soris: struqtura, funqcia, Seguebuloba).

bayayis agebulebis Taviseburebani, romelic mas exmareba SeguebaSi

xmeleTze cxovrebasTan wyalSi cxovrebasTan

kidurebi, Tvalebze quTuTuebi, Tavis tanTan 

moZravi SeerTeba, sunTqvis organo filtvebi da 

damatebiTi sunTqvis organo _ Txeli, SiSveli, 

sisxlZarRvebiT mdidari sveli kani, pirSi ena.

lorwovani kani, ukana kidurebs So-

ris gadaWimuli sacurao apki
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6. kaniT.

7. radgan maTi sxeulis temperatura mudmivi ar aris.

8. gamoisvris grZel enas, romelic wina boloTi aris damagrebuli, igi webovania da 

mweri masze advilad ewebeba, ris Semdegac enas Seikecavs da mwers piris RruSi moiqcevs.

9. kani sqelia da meWeWebiT dafarulia.

10. (kavSiri cnebebs Soris: struqtura, Seguebuloba, sistematikuri jgufi).

Tevzi saerTo bayayi

Tavi tanTan uZravadaa dakav-

Sirebuli, kani Zvlovani qer-

clebiTaa dafaruli, moZrao-

ben farflebis saSualebiT, 

sunTqvis organoa layuCebi, 

aqvT sacurao buSti

Tavi tanTan kisris 

gareSea dakavSirebuli, 

kanSi aqvT lorwovani 

jirkvlebi

Tavi tanTan moZravadaa daka-

vSirebuli, kani SiSvelia da 

sisxlZarRvebiT aris mdidari, 

sunTqvis organoa filtvebi, 

aqvT wina da ukana kidurebi

5.6. amfibiebis sasicocxlo cikli. mniSvneloba da dacva

1. (ix. informacia sur. 5.6.1-ze)

2. (kavSiri cnebebs Soris: sasicocxlo Tviseba _ zrda-ganviTareba, struqtura, funqcia, 

Seguebuloba).

bayayis metamorfozi

niSnebi, romelic Tavkombalas exmareba 

wyalSi cxovrebaSi

cvlilebebi TavkombalaSi, romelic exmareba 

zrdasrul formas xmeleTze cxovrebaSi

kudis farfli, gverdiTi xazi, layuCebi jer ukana da Semdeg wina kidurebis ganvi-

Tareba, kudis damokleba, filtvebisa da 

enis ganviTareba.

3. metamorfozuli; xels uwyobs saxeobis gadarCenas, radgan Tavkombala cxovrobs wyal-

Si da wyalmcenareebiT ikvebeba, xolo zrdasruli cxovrebis garkveul periods xmeleTze 

atarebs da mwerebiT ikvebeba, rac amcirebs STamomavlobasa da mSoblebs Soris konkuren-

cias.

4. orivesTvis garegani ganayofierebaa damaxasiaTebeli da Canasaxi wyalSi viTardeba. 

TevzebisTvis pirdapiri ganviTareba damaxasiaTebeli, amfibiebisTvis _ arapirdapiri.

5. anadgureben kulturuli mcenareebis mavne mwerebs;

6. mwerebs Soris, romliTac amfibiebi ikvebebian, zogierTi adamianSi saSiSi infeqciuri 

daavadebis gadamtania (buzebi, koRoebi).

7. mwvane bayayisTvis Seferiloba aris mfarvelobiTi, naklebad SesamCnevs xdis mtace-

blisTvis, xolo Sxamiani bayayebis kaSkaSa Seferiloba aris sxva organizmebisTvis gama-

frTxilebeli Seferiloba da mas ar ekarebian.

8. amfiebiebis gamravlebis periodSi isini masobrivad miemarTebian wyalsatevebisken, zo-

gjer uxdebaT samanqano gzis gadakveTa. 

9. rogorc viciT, Sxamian bayayebs Sxamis gamosamuSaveblad sWirdebaT specialuri sakve-

bi, magaliTad, Sxamiani WianWvelebi, saxlis pirobebSi isini ver iReben Sesabamiss sakvebs da 

Sxamsac ver gamoimuSaveben.
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10. bunebrivi sabinadro garemos SenarCuneba, gamravlebis periodSi maTi dacvis RonisZie-

bebis gatareba (magaliTad, maTTvis tunelebis mowyoba, Ramis saaTebSi gzebze manqanebis 

moZraobis SezRudva, specialuri sagzao niSnebis gamoyeneba).

5.7. qvewarmavlebi

1. (ix. informacia sur. 5.7.1-ze)

2. Tavi tanTan kisriTaa dakavSirebuli, rac xels uwyobs Tavis moZraobasa da garemos 

daTvalierebaSi, kani mSrali da dafarulia rqovani qerclebiT, romelic sxeuls gamoS-

robisgan icavs, amfibiebTan SedarebiT, kargad ganviTarebuli filtvebi aqvT.

3. radgan kani mSralia da rqovani qerclebiT aris dafaruli.

5.8. qvewarmavlebis sasicocxlo cikli, mniSvneloba da dacva

1. `wyalxmeleTa~ cxoveli _ or garemoSi (wyalsa da xmeleTze cxovrebasTan) aris Segue-

buli; `xmeleTis~ _ xmeleTze cxovrebastan kargadaa Seguebuli.

2. (kavSiri cnebebs Soris: sasicocxlo Tviseba _ zrda-ganviTareba, gamravleba, sunTqva, 

moZraoba, struqtura, Seguebuloba, sistematikuri jgufi).

niSan-Tvisebebi
xerxemlianebi

Tevzebi amfibiebi qvewarmavlebi

sacxovrebeli

adgili
wyali wyali da xmeleTi xmeleTi

sxeulis safarveli
Zvlovani

qerclebi

SiSveli, sisxlZarRvebiT 

mdidari sveli kani

rqovani qerclebiT da-

faruli mSrali kani

moZraobis saSualeba farflebi kidurebi
ZiriTadad, kidurebiTa 

da mucliT xoxaven

sunTqvis organoebi layuCebi filtvebi da kani mxolod filtvebi

gamravlebis adgili wyali wyali xmeleTi

ganayofierebis 

forma
garegani garegani Sinagani

postembrionuli 

ganviTarebis tipi
pirdapiri metamorfozuli pirdapiri

3. aregulireben mwerebisa da mRrRnelebis raodenobas, TviTon arian sxva organizmebis 

sakvebi.

4. monawileoben adamianis janmrTelobis dacvaSi (anadgureben daavadebis gadamtan 

mwerebsa da mRrRnelebs), iyeneben sakvebad, gvelis Sxams farmakologiaSi da a. S.

5. bunebrivi saarsebo garemos Secvla, zogierT qvewarmavalze nadiroba sakvebisa da 

kanis gamo, garemos dabinZureba Sxam-qimikatebiT da sxv.

6. diax, radgan isini mniSvnelovan kvebiT rgols warmoadgenen kvebiT jaWvSi.

5.9. frinvelebi

1. bumbulis roli: icavs sxeuls meqanikuri dazianebis, gamoSrobisa da siTbos dakargvis-

gan, amsubuqebs, exmareba frenaSi (mosaqnevi da saWis bumbuli).

2. sxeuls aqvs mudmivi temperatura. mizezebi: kargad ganviTarebuli sisxlis mimoqcev-

isa da sunTqvis sistema, bumbuliani safarveli.
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3. (kavSiri cnebebs Soris: sasicocxlo Tviseba _ sunTqva, moZraoba, kveba, gamoyofa, 

struqtura, funqcia, Seguebuloba, sistematikuri jgufi).

frinvelebis agebulebisa da sasicocxlo Tvisebebis Taviseburebani frenasTan dakavSirebiT

sxeulis safarveli bumbuli, mfaravi bumbulis kramitiseburi ganlageba

ConCxi
Rruiani, haeriT amovsebuli Zvlebi, patara Tavis qala, frTebad 

gadaqceuli wina kidurebi 

sunTqva ormagi sunTqva sahaero parkebis arsebobis gamo

saWmlis moneleba
ybebze kbilebi ar aqvT, nawlavi moklea da xSir-xSirad gamoiyofa 

eqskrementebi 

gamoyofa
ar aqvT Sardis buSti da Sardi ar grovdeba _ xSir-xSirad

gamoiyofa

4. ganviTarebis mixedviT ufro maRal safexurze dgas frinvelebis klasi, radgan arian 

Tbilsisxlianebi, wlis ganmavlobaSi arian aqtiurebi da dedamiwis yvelanair klimatur 

pirobebSi SeuZliaT arseboba. 

5.10 frinvelebis sasicocxlo cikli

1. budis mowyoba _ kvercxis deba _ budoba _ marTveebis gamoCeka _ marTves ganviTareba 

_ dafrTianeba, damoukideblad frenisa da kvebis unaris SeZena _ zrdasrulobis asaki.

2. naWuWi icavs dazianebisa da gamoSrobisgan, cila qmnis CanasaxisTvis aucilebel Txe-

vad garemos, sahaero sakani Seicavs Canasaxis sunTqvisTvis saWiro Jangbads.

3. sxeuli ar mZimdeba.

4. radgan qvewarmavlebis umravlesoba STamomavlobaze ar zrunavs, ar ikeTebs budes 

da Sesabamisad, bevri kvercxi nadgurdeba an daucvel axalgazrda naSiers mtacebeli Wams; 

frinvelebi ki iSeneben budes, romelsac icaven da STamomavlobaze zrunaven.

5. siTbo.

6. bartyi, radgan Seubumblavi, ususuria _ ar SeuZlia damoukideblad kveba da moZraoba.

7. orivesTvis damaxasiaTebelia Sinagani ganayofiereba da kvercxis debiT gamravleba. 

gansxvaveba gamoixateba STamomavlobaze zrunvaSi.

8. siraqlemas kvercxi kolibris kvercxze daaxloebiT 9,5-jer didia, xolo qaTmis kver-

cxi _ 3,8-jer. 

5.11. frinvelebis biomravalferovneba, mniSvneloba da dacva

1. Tbilsisxlianobis gamo.

2. Cveni bunebis mravalferovnebiT.

3. kavkasiuri roWo, kavkasiuri SurTxi, kolxuri xoxobi. 

4.erT-erTi niSani, rasac saxeobis klasifikaciisTvis iyeneben, aris fexebi da niskarti.

5. fexebi migviTiTebs frinvelis sacxovrebel adgilze, xolo niskartis forma _ sakvebze.

6. amis erT-erTi mizezi aris zamTarSi maTi sakvebis SezRuduli raodenoba, magaliTad, 

mweriWamia frinvelebisTvis ar aris mwerebi.

7. frinvelebi kvebiTi jaWvis mniSvnelovani rgolia, aregulireben mwerebis raodenobas, 

mtaceblebi _ mRrRnelebis raodenobas, leSiWamiebi sanitris rols asruleben, zogierTi 

monawileobs mcenareebis damtvervasa da Teslis gavrcelebaSi.
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8. adamianis sakvebia, anadgureben sasoflo sameurneo mcenareebis mavne mwerebsa da 

 mRrRnelebs, bumbuls iyenebs msubuq mrewvelobaSi da a. S.

9. bunebrivi sabinadro garemos Secvla, garemos Sxam-qimikatebiT dabinZureba, adamianis 

nadiroba da sxva.

10. Seqmnilia daculi teritoriebi, wiTeli nusxa da wigni, dawesebulia frinvelTa 

dacvis saerTaSoriso dReebi.

11. frinvels aqvs garsmdeni forma, rac amcirebs haerTan winaaRmdegobas da advilad 

Wris haeris fenebs. 

5.12. ZuZumwovrebi

1. balniT dafaruli mSrali kani, kanSi aqvs saofle, cximovani da sarZeve jirkvlebi, 

kanqveSa cximovani Sre. 

2. damcvelobiTi, unarCunebs siTbos, asrulebs gamomyofi organos rolsac.

3. mdedTebs kanSi aqvT sarZeve jirkvlebi, romelSic gamomuSavebuli rZe ZuZus dvrileb-

Si ixsneba, naSieri rZes ZuZus woviT iRebs.

4. wamwamebi kidev ufro metad icavs Tvalebs meqanikuri dazianebisa da mtvris mox-

vedrisgan.

5. kidurebi, qvewarmavlebis msgavsad, sxeulis gverdebze ki ar aqvs ganlagebuli, aramed 

sxeulis qveS, amitom imagrebs sxeulis simZimes da ar daxoxavs.

6. mWrelebi, eSvebi da ZiriTadi kbilebi.

7. kargad ganviTarebuli sisxlis mimoqcevisa da sunTqvis sistemebi, balniani safarveli, 

saofle kirkvlebi da kanqveSa cximovani Sre, diafragma (ganapirobebs ufro srulyofil 

sunTqviT moZraobebs).

8. yvela ZuZumwovari, rogorc sxva cxoveli, heterotrofia, maT Soris: mcenaris 

mWamelebi, mtaceblebi, nairmWamelebi, leSiWamiebi.

9. (kavSiri cnebebs Soris: struqtura, Seguebuloba).

ZuZumwovrebis Segueba saarsebo pirobebTan

arqtika

garemo faqtorebi TeTri daTvis Seguebulobani

TovliTa da yinuliT dafaruli garemo TeTri Seferilobis balani 

dabali temperatura
xSiri balniani safarveli da kanqveSa cximovani 

Sre 

yinulze dasrialebis saSiSroeba
balniT dafaruli terfi, romelic xaxuns 

zrdis 

TovlSi Caflobis saSiSroeba ganieri terfi

udabno

garemo faqtorebi aqlemis Seguebulobani

qviSiT dafaruli moyviTalo garemo moyviTalo feris balani

wylisa da sakvebis nakleboba kuzSi cximis dagroveba

xSiri qviSiani qarebi nestoebs sarqvelebi aqvs

qviSaSi Caflobis saSiSroeba CliqiT dafaruli ganieri terfi
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5.13. ZuZumwovrebis sasicocxlo cikli

1. cocxalmSobia

2. mdedrebSi saSvilosnos ganviTarebasTan

3. Sinagani ganayofiereba da cocxalmSobiaroba

4. Canasaxi viTardeba dedis organizmSi (saSvilosnoSi) _ naSieris dabadeba _ rZiT 

gamokveba _ zrda-ganviTareba garkveul asakamde _ zrdasruli formis ganviTareba.

5. 

cxoveli kvercxujredTa

raodenoba

ganayofierebis tipi Canasaxis ganviTarebis 

adgili

cxeni 1 Sinagani dedis organizmi

tbis bayayi 7000 garegani wyali

kata 4 Sinagani dedis organizmi

virTevza 5000 000 garegani wyali

lomi 2 Sinagani dedis organizmi

ZuZumwovara cxovelebi, radgan maTSi ganayofierebis Sansi didia, Canasaxi dedis orga-

nizmSi viTardeba da daculia.

6. yvelas gaaCnia Zvlovani an xrtilovani Sinagani ConCxi (maT Soris xerxemali) da sisxlis 

mimoqcevis sistema. Tevzebis kani lorwovani Zvlovani qerclebiTaa dafaruli, sunTqaven 

layuCebiT; amfibiebis kani SiSveli, sveli da sisxlZarRvebiT mdidaria, axasiaTebT meta-

morfozuli ganviTareba; qvewarmavlebis kani mSralia da rqovani qerclebiTaa dafaru-

li, miwaze daxoxaven; frinvelebis mSrali kani bumbuliTaa dafaruli, axasiaTebT ormagi 

sunTqva; ZuZumwovrebis mSrali kani balniTaa dafaruli, cocxalmSobebi arian.

5.14. adamianis sasicocxlo cikli

1. (ix. informacia sur. 5.14.1-ze).

2. TandaTan xdeba organizmSi cvlilebebi da yalibdeba zrdasruli organizmi.

3. mSoblebs, maswavlebels, fsiqologs.

6. ufrosi asakis adamianebisgan am asakisaTvis damaxasiaTebel gamovlinebebze, sakuTar 

problenmebze Riad saubari, maTgan miRebuli informacia, rCevebi (magaliTad, kanis movlis 

wesebi, emociebis marTva; imis gageba, rom gardatexis asakisaTvis damaxasiaTebeli simp-

tomebi yvelasTvis aris damaxasiaTebeli met-naklebi gamovlinebebiT da rom mas droebiTi 

xasiaTi aqvs da sxva). 

5.15. ZuZumwovrebis biomravalferovneba da misi dacva

1. upirvelesad, Tbilsisxlianobisa da cocxalmSobiarobis gamo.

2. ix. sur. 5.15.1

3. kvebiTi jaWvis mniSvnelovani rgolia, mtaceblebi aregulireben mcenareWamia cxo-

velebis raodenobas, asruleben bunebaSi sanitris rols (pirvel rigSi dasustebul orga-

nizmebs anadgureben), monawileoben mcenareTa Teslis gavrcelebaSi da zogi _ damtverva-

Sic, niadagSi mcxovrebi ZuZumwovrebi afxviereben niadags.

4. sakvebad iyenebs (xorci, rZis produqtebi), gamwevi Zalaa, sportis saxeobebSi (mag. cxe-

nosnoba, nadiroba), msubuqi mrewvelobis nedleulia (bewvi, tyavi).
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5. saarsebo garemoSi momxdari mkveTri cvlilebebi, adamianis saqmianoba; konkurencia 

invaziur saxeobebTan.

6. daculi teritoriebi, xelovnuri gamravleba, nadirobis normebis dacva, wiTeli nusxa 

da wigni.

5.16. uxerxemloebi. nawlavRruianebi

1. (ix. informacia sur. 5.16.1-ze).

2. erT individs gaaCnia rogorc saTesle, ise sakvercxe.

3. zafxulis xelsayrel pirobebSi hidras sxeulze gamoezrdeba kvirti, romelic viTar-

deba; nawlavis Rrus, piris xvrelisa da sacecebis ganviTarebis Semdeg axalgazrda hidra 

scildeba mSobliur organizms, romelic erTxans dacuravs, mere miemagreba xelsayrel 

adgilas da iwyebs damoukidebel cxovrebas. Usqeso gamravlebiT hidra zafxulis ganmav-

lobaSi swrafad mravldeba.

4. hidrasTvis damaxasiaTebelia usqeso da sqesobrivi gamravleba.

5. metamorfozuli.

6. invaziurs, radgan sxva wylebidan aris SemoWrili swrafad gamravlda da didi ziani 

miayena adgilobriv saxeobebs.

7. am xerxiT adamianebma uneburad xeli Seuwyes maTi raodenobis gazrdas, radgan naw-

lavRruianebs axasiaTebT kargad ganviTarebuli regeneraciis unari, amitom danawevrebuli 

sxeulis TiToeuli nawili aRidgenda sxeulis dakargul nawils da damoukidebel organiz-

mad gadaiqceoda. 

5.17. Wiebi

1. foTlis firfitis an Tasmiseburi formis sxeuli, ormxrivi simetria aqvT; saWmlis 

momnelebeli, gamomyofi, nervuli da gamravlebis sistema; sunTqaven sxeulis mTeli zeda-

piriT, orsqesiania, arian Tavisuflad mcxovrebi formebi da parazitebic.

2. brtyeli Wiebi, radgan maT aqvT diferencirebuli qsovilebi, romlebic organoebs 

warmoqmnian.

3. misawovrebi da / an kauWebi, riTac maspinZels miemagreba, kargad aqvT ganviTarebuli 

gamravlebis organoebi, axasiaTebT metamorfozuli ganviTareba, zogjer ganviTarebisTvis 

ori sxvadasxva saxeobis organizmi sWirdebaT.

4. a) saboloo maspinZeli aris adamiani, radgan adamianis organizmSi aRwevs zrdasrul 

asaks, xolo Rori Sualeduri maspinZelia. b) es faqti arTulebs masTan brZolas da saxeo-

bas gadarCenis meti Sansi aqvs. g) metamorfozuli. d) hermafroditia _ TiToeul nawevrSi 

gaaCnia saTesleebic da sakvercxeebic.

5. SesaZlebelia xorci iyos finozuri, anu Seicavdes Roris soliteris Canasaxebs.

6. saboloo maspinZelia ZaRli, tura, mgeli, radgan maT organizmSi aRwevs eqinokoki 

zrdasrul formas, xolo Sualedi maspinZeli SeiZleba iyos pirutyvi, adamiani.

7. mrgval Wiebs aqvT mrgvali grZeli, boloebSi wamaxvilebuli sxeuli, nawlavi ukna 

xvreliT bolovdeba, arian calsqesianebi.

8. askarida wvril nawlavebSi cxovrobs, xolo maxvila wvrili nawlavis qveda ganyofile-

basa da msxvil nawlavSi.

9. maspinZels arTmeven sakveb nivTierebebs da gamoyofen Sxamian nivTierebebs cvlis 

produqtebis saxiT.
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10. radgan droze aRikveTos maTi Semdgomi ganviTareba da gamravleba, SesaZlebelia 

adamianis sicocxles seriozuli safrTxe Seeqmnas.

11. radgan axasiaTebT maRali nayofiereba, metamorfozuli ganviTareba, romlis drosac 

umravlesoba maspinZels icvlis.

12. savaraudod: sakvebad mxolod garecxili xil-bostneulis, Semowmebuli da kargad 

moxarSuli an Semwvari xorcis gamoyeneba, xelebis dabana Wamis win, ZaRlTan urTierTobis 

Semdeg xelebis dabana, tansacmlis gamocvla, frCxilebis kvneta dauSvebelia da a.S.

5.18. rgolovani Wiebi

1. garedan da Signidan segmentebad, erTnair rgolebad dayofili grZeli, mrgvali sxeu-

li, aq Cndeba sisxlis mimoqcevis sistema, kani aris Txeli, sveli da wvrili sisxlZarRvebiT 

mdidari. 

2. Txeli kani ver icavs sxeuls gamoSrobisgan, gamomSrali kani ver Seasrulebs sunTqvis 

organos funqcias.

3. rgolovani Wiebi, radagn maT uviTardebaT nivTierebaTa specialuri satransporto 

sistema _ sisxlis mimoqcevis sistema.

4. Wiayela Tavisi kvebis xasiaTidan gamomdinare, moinelebs Camocvenil sanaxevrod 

daSlil foTlebs, afxvierebs da amaRlebs niadagis nayofierebas.

5.19. moluskebi

1. rbili taniani aqvT, umravlesobas gaaCnia niJara, aqvT sunTqvis specialuri organo 

(layuCebi an mantia), uCndebaT guli.

2. ukbilo orsagdulianebis warmomadgenelia, sxeuli niJariTaa dafaruli, fskerze moZ-

raoben kunTovani fexiT, sunTqaven layuCebiT, arian calsqesianebi, kvercxebiT mravldebi-

an, axasiaTebT metamorfozuli ganviTareba, rac maT gansaxlebas uwyobs xels.

3. ganuviTarda grZnobaTa organoebi ori wyvili sacecis saxiT, romelic exmareba sakve-

bis mignebaSi (ukbiloSi wyalTan erTad pasiurad Sedis sakvebic), uxeSi mcenareuli sakvebis 

mopovebaSi exmareba ena/safxeki, sunTqvis rols asrulebs sisxlZarRvebiT mdidari mantia.

4. moluskebi, radgan maT gaaCniaT sunTqvis specialuri organo, sisxls sisxlZarRvebSi 

amoZravebs guli.

5. orsagdulianebi did rols asruleben wyalsatevebis biologiur wmendaSi organizmTa 

narCenebisgan, TviTon arian sakvebi sxva organizmebisTvis.

6. sakvebi, amzadeben margalitis gamoyenebiT samkaulebs, niJarebisgan sadafis Rilebs 

da sxva nakeTobas.

7. igi Sav zRvaSi Semovida da gaanadgura orsagdulianebi.
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5.20. fexsaxsrianebi. mwerebi

1. (kavSiri cnebebs Soris: struqtura, sistematikuri jgufi).

garegani agebulebis 

Tavisebureba
mweri _ futkari

obobasnairi _ jvriani 

oboba

kibosnairi _

mdinaris kibo

sxeulis nawilebi
Tavi, mkerdi, danaw-

evrebuli muceli

Tavmkerdi, daunawev-

rebeli muceli

Tavmkerdi, danawevre-

buli muceli

kidurebi 3 wyvili 4 wyvili
5 wyvili sasiarulo 

da 5 wyvili sacurao

frTebi
ufro xSirad

2 wyvili
ar gaaCnia ar gaaCnia

ulvaSebi 1 wyvili ar gaaCnia 2 wyvili

Tvalebi 1 wyvili rTuli 8 martivi 1 wyvili rTuli

2. sxeuli gansxvavebul nawilebad danawevrebuli, dasaxsruli kidurebi, qitinovani 

garegani ConCxi, zrdis procesSi qitinovani safarvelis cvla, ganviTarebuli grZnobaTa 

organoebi.

3. garegan ConCxs qmnis ara ujredebi, aramed nivTiereba qitini, amitom sxeulis zrdas-

Tan erTad ar izrdeba garegani ConCxi da xels uSlis organizmis zrdas. sanam zrdasrul 

asaks miaRwevs ramdenjerme xdeba misi gamocvla.

4. sruli metamorfozis stadiebi_ kvercxi, Canasaxi (matli), Wupri, zrdasruli. aras-

ruli metamorfozi _ kvercxi, Canasaxi, zrdasruli. arasruli metamorfozisTvis ar aris 

damaxasiaTebeli Wupris stadia.

5. saxeobas gadarCenis met Sans aZlevs, radgan xSrad Canasaxsa da zrdasrul formas 

aqvs gansxvavebuli sacxovrebeli garemo da sakvebi, Sesabamisad erTmaneTs konkurencias ar 

uweven.

6. a) 1 _ Wupri, 2 _ zrdasruli, 3 _ kvercxi, 4 _ Canasaxi (matli). b) 3 _ 4 _ 1 _ 2.

5.21. obobasnairebi da kibosnairebi

1. yvela klasisiTvis damaxasiaTebeli: a) sxeulis danawileba Tavad, mkerdad da muclad, 

an Tavmkerdad da muclad, dasaxsrulikidurebi da qitinovani safarveli. b) 1 wyvili ul-

vaSi, 3 wyvili fexi, frTebi.

2. pirdapiri ganviTareba damaxasiaTebelia obobasnairebisa da kibosnairebisTvis.

5.22. fexsaxsrianebis mniSvneloba

1. (kavSiri cnebebs Soris: sasicocxlo Tviseba _ kveba, biomravalferovneba).

mcenareWamiebi mtaceblebi parazitebi damSlelebi

kolorados xoWo, 

bugrebi, kaliebi,

futkrebi, peplebi

Wiamaiebi, WianWvelebi, 

obobebi,

koRoebi, mxedrebis 

matlebi, adamianis 

baRlinjo, ZaRlis 

tkipi

leSiWamia xoWoebi, 

funagoria,

mdinaris kibo
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2. mcenare _ kalia _ bayayi _ gveli

   didi lafniWamia _ kodala

 mcenare _ kalia _ bayayi _ gveli

   bugrebi _ obobebi _ SaSvi _ Sevardeni

3. SesaZlebelia miizido futkrebi da krazanebi.

4. SesaZlebelia miizido futkrebi.

Tema 5-is Sejameba

testuri davalebebi

1. b 2. a 3. g 4. b

5. a. _ sxva cocxali cxoveliT ikvebeba; b. _ mtaceblis sakvebia; g. _ cxoveluri sakve-

biTac ikvebeba da mcenareuliTac; d _ Camocvenili foTlebiT da mcenaris sxva mkvdari 

nawilebiT ikvebeba da maT daSlaSi monawileobs.

6. g 7. a 8. g 9. g 10. a 11. g 12. g 

13. 

1 2 3 4 5 6

a X X X
b X
g X
d X

14. 

1 2 3 4 5

e, v, T a, g, v b, d, v d, z d, z

davalebebi kritikuli azrovnebisTvis

1. savaraudo: gamarjoba, megobaro! xmeleTze CemTan erTad rom iseirno, dagWirdeba 

kidurebi, sunTqvisTvis filtvebi (kanic mexmareba sunTqvaSi), Tvalebze quTuToebi.

samwuxarod, Seni ocnebis SesrulebaSi xels SegiSlis Seni agebulebis Semdegi Tavise-

burebani: farflebi xmeleTze samoZraod ar gamogadgeba, layuCebi xmeleTze gamoSreba da 

ver SeiTviseb atmosferos haeridan Jangbads, verc kani dagexmareba sunTqvaSi, radgan, Cemi 

kanisgan gansxvavebiT, Zvlovani qerclebiT gaqvs dafaruli da sisxlZarRvebiTac ar aris 

mdidari; Seni Tvalebis dazianebis saSiSroebac aris: xmeleTze bevri uxeSi sagani Segxvdeba 

(mag. gamxmari mcenaris toti) da mtveric blomad aris, Seni Tvalebi ki quTuTuebiT ar aris 

dafaruli. 

2. gamravlebis procesSi zurgze ganviTarebuli savarcxeli zrdis sisxlZarRvebiT 

mdidari kanis zedapiris farTobs, rac tritons exmareba wylidan Jangbadis sakmarisi ra-

odenobiT SeTvisebaSi.

3. radgan P = F/S, amitom Tu marTobulad moqmedi Zala gadanawildeba did farTze, wneva 

Semcirdeba. weros grZeli fexebi exmareba imaSi, rom fexebi erTmaneTisgan Sors daabijos, 

am dros misi sxeulis simZimis Zala did farTze nawildeba, wneva mcirdeba, e.i. wero naklebi 
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wnevis ZaliT awveba Waobs da masSi igi ar efloba (adamiani WaobSi oCofexebs iyenebs); ixvs 

grZeli fexebi ar aqvs, magram samagierod TiTebs Soris gadaWimuli apki zrdis SlamTan 

Sexebis zedapirs, rac am SemTxvevaSic amcirebs wnevas da SlamSi aRar efloba.

4. ZuZumwovrebisTvis damaxasiaTebeli kanis agebulebis Tavisebureba, cocxalmSobia da 

rZiT kvebavs naSiers.

5. radgan qitinovani safarvelis gareSe darCenili misi nazi sxeuli advilad ziandeba 

meqanikurad, gamoSreba da mtaceblisTvisac advilad mosapovebeli iqneba.

6. mis ujredebs ar aqvs mcenareuli ujredisTvis damaxasiaTebeli struqturebi, igi 

heterotrofia.

vizualuri masalis gansja 

1. sworad Sedgenilia g varianti, radgan pepela sruli metamorfozis mweria, romlis 

drosac Tanmimdevrulad gadis Semdeg stadiebs: kvercxi, matli, Wupri da zrdasruli pepela.

2. obobasnairs miekuTvneba cifri `3~ -iT aRniSnuli organizmi, xolo danarCeni mwerebs 

miekuTvneba. amosacnob niSan-Tvisebad gamoviyene kidurebis raodenoba da ulvaSebis arseboba.

monacemebis organizeba sqemebSi 

1. (kavSiri cnebebs Soris: (sasicocxlo Tviseba _ gamravleba, Seguebuloba, sistemati-

kuri jgufi).

xerxemlianebis 

klasi

kvercxs xmeleTze 

deben, Tu wyalSi?

ganayofiereba Sina-

gania, Tu garegani?

Canasaxis ganviTareba orga-

nizmSi xdeba Tu organizmis 

gareT?

Tevzebi wyalSi garegani organizmis gareT

amfibiebi wyalSi garegani organizmis gareT

reptiliebi xmeleTze Sinagani organizmis gareT

frinvelebi xmeleTze Sinagani organizmis gareT

ZuZumwovrebi xmeleTze Sinagani organizmSi

ZuZumwovrebi, radgan Canasaxi ufro metad aris daculi dedis organizmSi.

2. (kavSiri cnebebs Soris: medicina, janmrTeloba).

adamianis araswori qmedeba paraziti WiebiT dasnebovnebis safrTxe

Seumowmebeli xorcis sakvebad gamoyeneba Roris soliteriT dasnebovneba

wyarosa da mdinaris gadauduRebeli wylis 

sasmelad gamoyeneba 
askaridaTi dasnebovneba

gaurecxavi xil-bostneulis Wama askaridaTi, maxvilaTi, eqinokokiT dasnebovneba

Seumowmebeli nanadirevi cxovelebis xor-

cis Wama
eqinokokiT dasnebovneba

daubaneli xelebiT Wama eqinokokiT, askaridaTi, maxvilaTi dasnebovneba

frCxilebis kvneta maxvilaTi dasnebovneba

sakvebi produqtebis TavRia datoveba askaridaTi, maxvilaTi, eqinokokiT dasnebovneba
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3. (kavSiri cnebebs Soris: struqtura, sistematikuri jgufi).

ara

diax ara

diax

xerxemlianebi

es aris amfibia

maT Txeli da sveli kani aqvT?

kanze aqvT qerclebi?

es aris Tevzi es aris

qvewarmavali

ara diax

es aris

ZuZumwovari

diax ara

qerclebi mSralia? kani bumbuliTaa dafaruli?

es aris

frinveli

xerxemlianebis

klasebad dajgufeba Se-

iZleba maTi kanis Tvise-

bebis mixedviTac

4. SeavseT qvemoT mocemuli cxrili.

# mtkiceba/debuleba WeSmaritia/

mcdaria

pasuxis dasabuTeba

1
mcenareebi moixmaren Jang-

bads
WeSmaritia mcenare sunTqavs dRe da Rame

2
yvela organizmis arseboba 

mcenarezea damokidebuli
WeSmaritia

kvebiTi jaWvis sawyisi rgolia, ro-

gorc mwarmoebeli _ mcenareebiT ikve-

bebian mcenaris mWamelebi, romelic 

Tavis mxriv xorcismWamelebis sakvebia; 

garda amisa, organizmebis sunTqvisaT-

vis saWiro Jangbads gamoyofs foto-

sinTezis procesSi

3

im SemTxvevaSi Tu mwarmoe-

blebi (mcenareebi) gaqrebian 

dedamiwidan, xorcismWameli 

organizmebi, mxolod mcired 

dazaraldebian

mcdaria

xorcis mWamelebic dazaraldebian, 

radgam ar eqnebaT sakvebi da sunTqvi-

saTvis saWiro Jangbadi

4

adamianebi, ZaRlebi, Tevzebi, 

Wiebi da mwerebi, yvela er-

Tad, cxovelebs miekuTvne-

bian

WeSmaritia

yvela maTgans aqvs ujredebis msgavsi 

agebuleba, yvela maTgani hetero-

trofia, aqtiurad gadaadgildebian 

sivrceSi

5

organizmebi, romlebsac 

aqvT samoZrao struqturebi 

da aqtiurad gadaadgildebi-

an sivrceSi, miekuTvnebian 

cxovelur organizmebs

mcdaria

zogierT mikroorganizmsac (baqter-

iebs, umartivesebs, erTujredian 

wyalmcenareebs) aqvs garemoSi gadaadg-

ilebis unari Soltebis, wamwamebisa da 

cru fexebis saSualebiT
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6

gamravleba warmoadgens 

yvela cocxali organizmis 

aucilebel Tvisebas

WeSmaritia

araujredul formasac ki _ virusebs 

maspinZlis ujredSi aqvs gamravlebis 

unari

7

sqesobrivi gamravlebis gziT 

dabadebuli STamomavali 

SesaZloa iyos erT-erTi 

mSoblis identuri

mcdaria

sqesobriv gamravlebaSi monawileobs 

ori sxvadasxva sasqeso ujredi _ game-

ta, xSirad ori mSobliuri organizmi, 

amitom SeuZlebelia romelime mSoblis 

identuri STamomavlis miReba

8
cxovelebi mxolod sqeso-

brivad mravldebian
mcdaria

magaliTad, nawlavRruianebi usqesod _ 

dakvirtviTac mravldebian

damatebiTi masala gardatexis asakTan dakavSirebiT

riT xasiaTdeba adamianis cxovrebaSi gardatexis asakis  periodi?

pubertatul periods xSirad uwodeben gardatexis asaks. gulisxmoben mozard organizm-

Si mimdinare mniSvnelovan procesebs, romlebic ganviTarebis erTi stadiidan meoreSi gad-

asvlasTanaa dakavSirebuli. bavSvobidan zrdasrulobaSi gadanacvleba individis fizikuri, 

gonebrivi, zneobrivi, socialuri transformaciis procesTa jaWvs warmoadgens.

biologiuri TvalsazrisiT, sqesobrivi momwifeba damokidebulia Tavis tvinSi mimdin-

are rTul fiziko-qimiur procesebze, romelTa mmarTveli ierarqia hipoTalamusisa da 

hipofizis struqturebSi mdebareobs. maT mier gamoTavisuflebuli nivTierebebi ganapirobebs 

organizmSi mimdinare cvlilebaTa kaskads, romlis wamyvani faqtoria sasqeso da zrdis hor-

monebis aqtivacia da mozardis gonebrivi da fizikuri gardaqmna.

pubertati aris sqesobrivi momwifebis miRweva. misi maCvenebeli gogonebTan menarqea 

(pirveli menstruacia), xolo biWebTan _ cocxali spermis warmoebisa da eakulaciis unari. 

sityva Pubertas laTinurad „TmebiT dafaruls“ niSnavs da imaze miuTTebs, rom xelebsa da 

fexebze, iRliebsa da genitalur areebSi Tmis safari viTardeba.

pubertats win uswrebs zrdis hormonebis sisxlSi gadasvla. es gogonebTan daaxloebiT 

10 wlis asakSi iwyeba, xolo biWebTan 12 wlis asakSi. pubertatisTvis xuTi ZiriTadi fiziku-

ri cvlileba aris damaxasiaTebeli:

sayrden-mamoZravebeli sistemis swrafi zrda, sxeulis kompoziciis Secvla da kunTebisa 

da cximis gadanawilebis cvlileba, sisxlis mimoqcevisa da sasunTqi sistemebis gaZliere-

ba, reproduqciuli organoebisa da meoradi sqesobrivi niSnebis momwifeba, nervul da en-

dokrinul sistemaSi mimdinare cvlilebebi, romlebic koordinirebasa da regulirebas uw-

even pubertatul movlenebs.  pubertats Tan axlavs hormonaluri cvlilebebic, romlebic 

sqesis hormonebis siWarbeSi gamoixateba.

sqesobrivi momwifebidan gamomdinare, arsebuli fizikuri cvlilebebi gavlenas axdens 

mozardis fsiqologiuri ganviTarebis mraval aspeqtze. xSirad, mozardebi did yuradRebas 

uTmoben sakuTar garegnobas, surT Tanatolebis mxridan aRiarebis miReba da a.S. 

organizmis fizikuri cvlilebebi

Cvilobis asakis Semdeg es periodi ukiduresad swrafi fizikuri zrdiT da Zlier ga-

moxatuli fiziologiuri cvlilebebiT xasiaTdeba, rac 4-5 weli grZeldeba. am periodSi 
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mozardebi weliwadSi zogjer 1-14 santimetriT izrdebian da sagrZnoblad imateben wonaSi. 

vidre sxeuli zrdasrul formebs miaRwevs, jer fexis terfebi da xelis mtevnebi izrdeba, 

Semdeg xelebi da fexebi, xolo torsi yvelaze nela viTardeba.

es gamowveulia organizmSi mimdinare hormonaluri cvlilebebiT. erTdroulad iwye-

ba zrdis hormonis, Tiroiduli hormonis da sqesobrivi hormonebis – gonadebis Zlieri 

aqtivacia. es gavlenas axdens mozardis organizmis funqcionirebaze – bavSvi ucbad izr-

deba, swrafad matulobs simaRleSi, icvleba misi sunTqvisa da sisxlis mimoqcevis sistema, 

biWebSi aqtiurad gamomuSavdeba testosteroni – mamakacuri hormoni, xolo gogonebSi 

– estrogeni da progesteroni. mozardis Tavis tvinis sistemebi da maTi Semadgeneli nei-

ronuli wreebi aqtiurad viTardeba, gansakuTrebiT aqtiuria hipoTalamusi da hipofizi, 

tvinis is nawili, romelic akontrolebs zrdisa da sqesobrivi hormonebis gaaqtivebas; es 

iwvevs meoradi sasqeso niSnebis  aRmocenebas: biWebs uboxdebaT xma, ematebaT Tmianoba, ez-

rdebaT kunTebis masa; gogonebs ezrdebaT mkerdi, ewyebaT menstrualuri cikli. sqesobrivi 

momwifeba 12-13 wlidan iwyeba da 16-17 wlisaTvis mTavrdeba. organizmis fizikuri cvlile-

bebi Zalian swrafad xdeba da SeiZleba usiamovno iyos mozardisTvis. mas ecvleba sxeulis 

formebi, garegnoba uxeSdeba, sxeul disproporciuli xdeba swrafi zrdis gamo, icvleba 

kanis zedapiri – xSiria gamonayri.

mozardis Tavis tvinSi revoluciuri cvlilebebi xdeba: matulobs Tavis tvinis TeTri 

nivTiereba, neironis morCebi aqtiurad itotebian da amave dros, arasaWiro nervuli kav-

Sirebi qreba sinafsuri kavSirebis Sekvecis xarjze.  am periodSi aqtiurad viTardeba Tavis 

tvinis wina, Sublis nawili, romelic akontrolebs problemis gadaWris, gadawyvetilebis 

miRebis da qcevis kontrolis procesebs. Tavis tvinis am nawilis ganviTareba xels uwyobs 

dagegmvas, riskebis Sefasebas, impulsis kontrols. mozardis Tavis tvinis ganviTarebaSi 3 

neirotransmiteri, anu neironis amgznebi Tu Semakavebeli nivTiereba monawileobs; esenia: 

glutamati, dofamini da serotonini. es nivTierebebi xels uwyoben nervul sistemaSi ner-

vuli impulsis gadacemas an Sekavebas. kerZod, glutamati neironis amgznebi nivTierebaa. 

gardatexis asakis pirvel periodSi – wina da adreuli pubertatis asakSi im sinafsuri 

kavSirebis Sekveca xdeba, romlebic glutamatis receptorebs moicaven da amitom am peri-

odSi mozardi ufro Sekavebuli da modunebulia, vidre agznebuli. dofamini siamovnebis 

SegrZnebasTan aris dakavSirebuli. mozardobis periodSi dofaminis done Tavis tvinis erT 

nawilSi – limbur sistemaSi – izrdeba, dofaminis Sesavali aseve izrdeba prefrontalur 

qerqSi. limburi sistema emociur reaqciebze agebs pasuxs da dofaminis gazrdili aqtivoba 

aZlierebs sarisko qcevas da mobezreba/mowyenis zRurbls aqveiTebs. serotonini monawile-

obs gunebisa da qcevis regulaciaSi, misi aqtivobis gaZliereba limbur sistemaSi SesaZloa 

aZlierebs emociurobas da mgrZnobiarobas dajildoebisa Tu stresis mimarT. swored ami-

tomaa damaxasiaTebeli mozardisaTvis moWarbebuli emociuroba, impulsuroba, siamovnebis 

da axali gamocdilebis Zieba, uguneboba da uxalisoba.  Tavis tvini, gansakuTrebiT ki Sub-

lis wilebi agrZelebs ganviTarebas 20 wlamde. 

gardatexis asakisTvis damaxasiaTebeli fiziologiuri da fizikuri niSnebi:

• fizikuri zrda simaRleSi;

• kunTebis masis mateba

• meoradi sasqeso niSnebis ganviTareba

• sqesobrivi hormonebis gaaqtiureba

• hormonaluri da vegetatiuri nervuli sistemis aqtivobis gaZliereba;

• Tavis tvinis sxvadasxva nawilebis momwifeba.
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SemecnebiTi unarebis ganviTareba

11 wlidan mozardis azrovneba radikalurad icvleba. logikuri operaciebis ganviTare-

biT, maTi azrovneba mozrdilebisas emsgavseba. am asakidan bavSvs ukve Tavisuflad SeuZlia 

ganyeneba, ganzogadeba, logikuri msjeloba da daskvnis gamotana, kidev ufro aqtiurad 

viTardeba mkveTri warmosaxvis unari. amasTan erTad, mozardis azrovneba araTanmim-

devrulia misi moWarbebuli emociuri reaqtiulobisa da impulsurobis gamo. gardatexis 

asakis mozardebs moswonT kamaTi – es maTi ufrosebTan urTierTobis wamyvani stilia, 

radgan xazs usvams maT damoukideblobas. amis mizezia is, rom mozardis logikuri unarebi 

swrafad viTardeba da meore mxriv izrdeba misi skepticizmi, avtoritetebis Semowmebis da 

uaryofis tendencia, damoukideblobisken swrafva. sakuTari Tavis Seswavlis da gagebis 

moTxovnileba wamyvani xdeba da amitom mozardis azrovneba egocentrulobas ubrundeba. 

mozardis egocentruloba, anu sakuTar Tavze fokusireba gansxvavdeba skolamdeli asakis 

bavSvebis egocentrulobisagan. gardatexis asakis bavSvi sakmaod bevrs fiqrobs sakuTari 

Tavis Sesaxeb, sakuTari TaviTaa dakavebuli, iqneba es garegnoba, urTierTobebi Tu statu-

si. amitom, am periodSi, bavSvebi Tvlian, rom maT yvelaferi SeuZliaT, yvelaferi ician da 

Wkuis swavleba ar sWirebaT. 

gardatexis asakis SemecnebiTi unarebis damaxasiaTebeli niSnebi:  

• logikuri azrovnebisa da msjelobis unari

• alternativebis danaxvisa da gagebis unari

• kamaTis da diskusiis moTxovnileba

• Zlieri warmosaxva

• cnobismoyvareoba, ucnobis da axlis gamocdis da Semecnebis survili

• sakuTari Tavis Semecnebis survili  da cxovrebis sazrisis Zieba: „vin var, ratom 

var?“

fsiqo-emociuri ganviTareba

mozardis  emociuri sfero da fsiqologiuri mdgomareobac radikalurad icvleba mis 

fiziologiur d sxeulebriv cvlilebebTan erTad. ufrosebi gardatexis asakis bavSvTan 

urTierTobas rTul saqmed miiCneven, radgan misi qceva moulodneli, winaaRmdegobrivi da 

impulsuria. mozardis fsiqoemociuri sferos gansakuTrebuloba swored mis sapirispiro/ 

winaaRmdegobrivi azrebis, grZnobebis da qcevebis TanaarsebobaSia. TviTon mozardisTvi-

sac diskomfortia aseTi winaaRmdegobrioba, uWirs sakuTari Tavis gageba, amitom xSirad 

ukmayofiloa Tavis TaviTac da garSemomyofebiTac.

swrafi sxeulebrivi cvlilebebis gamo, mozardi droulad ver egueba da ver iRebs Tavis 

Secvlil garegnobas. misTvis Zalian mniSvnelovania rogor gamoiyureba da yvela detals 

aqcevs yuradRebas. garegnobaze SfoTva da sakuTari garegnobiT ukmayofileba mozardis 

emociuri mdgomareobis erT-erTi mniSvnelovani mxasiaTebelia. Sesabamisad, nebismieri, 

Tumdac uwyinari replika maTi garegnobis Sesaxeb, Zalian mZimed aRiqmeba da ganicdeba.

Tavisi egocentrulobis gamo, mozardi Tvlis, rom is TiTqos mikroskopis qveSaa, garSe-

momyofebi mas kritikulad uyureben da aRiqvamen, amitom xSirad Tavs uxerxulad grZnobs. 

mas hgonia, rom yvela misiT aris dainteresebuli. simorcxve da mouqneloba gardatexis 

asakis mozardisTvis xSiri maxasiaTeblebia, ris dafarvasa da kompensaciasac is sxvadasxva, 

zogjer araadekvaturi gziT cdilobs.

mozardobis xana impulsuri da radikaluri qceviT gamoirCeva. gardatexis asakSi da-

moukideblobisken swrafva da aRiarebis moTxovnileba sarisko qcevebis albaTobas zrdis. 
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hormonaluri cvlilebebis gamo, bavSvis nervuli sistemis agzneba-Sekavebis balansi irRve-

va agznebis sasargeblod. miuxedavad logikuri azrovnebis ganviTarebisa, mozardi xSirad 

ver akontrolebs mozRvavebul emociebs da energias, rogorc wesi, am asakSi jer moqmedeben 

da mere fiqroben.

gardatexis asakis bavSvisTvis rTulia emociebis gageba da marTva, amitom xSiria emoci-

uri afeTqebebi, sibrazis, mowyinebis, uxalisobis da ugunebobis gamovlinebebi. mozardo-

bis periodSi SfoTva da depresia SesaZloa ar vlindebodes tipurad, didad ar etyobodes 

bavSvs da amitom ufrosebis yuradRebis miRma darCes. Znelia viTom Tavdajerebuli, skepti-

kurad ganwyobili da jiuti mozardis fasadis ukan dainaxo SfoTva da depresiuli guneba.

mozardobis periodSi xSiria mCagvrelis, moZaladis rolis morgeba, aseve xSiria Cagvris 

obieqtad, msxverplad yofnis SemTxvevebi. mSoblebi xSirad ar arian saqmis kursSi, ra urT-

ierTobebSi arian maTi Svilebi CarTuli da xSirad yuradRebis miRma rCebaT mozardis 

fsiqologiuri mdgomareoba, misi kavSirebi, samegobro wre da a.S.

gardatexis asakis fsiqo-emociuri ganviTarebis damaxasiaTebeli niSnebi:

• uxerxulobis gancda da simorcxve

• sakuTari TaviT da garSemomyofebiT ukmayofileba

• grZnobebisa  da azrebis ambivalentoba

• impulsuroba

• uxalisoba da uguneboba

• swrafi agzneba da emociuri afeTqebebi

• stresi

socialuri ganviTareba

mozardis fsiqologiur portretSi gansakuTrebuli adgili ukavia `me-koncefciis“ (sa-

kuTari Tavis Sesaxeb warmodgena, rwmenebi da sakuTari Tavis Sefaseba) aqtiur formirebas 

da sruliad axali mimarTulebiT mijaWvulobis Camoyalibebas. Tu 11-12 wlamde bavSvisaTvis 

mSobeli iyo mijaWvulobis obieqti da mniSvnelovani avtoriteti, ukve gardatexis asakSi 

mozardisTvis mniSvnelovani xdeba Tanatolebis da sxva mozrdilebis azri. mSoblebis gav-

lena mozardze mcirdeba, xolo Tanatolebis jgufis gavlena ki – mniSvnelovnad izrdeba. 

mozardis mTavari socialuri amocanaa Tavisi identobis Zieba da aRmoCena. misTvis yvelaze 

mniSvnelovani kiTxvaa „vin var me?“. TviTSemecneba mozardis erT-erTi wamyvani SemecnebiTi 

interesia. amitom mozardi eqsperimentirebs, gamocdis sxvadasxva rolebs, maT Soris nega-

tiurs da miuRebelsac. am etapze mozardi an cdisa da Secdomis meTodiT eZebs sakuTar 

identobas, an sxva mniSvnelovani adamianebis gavleniT. gardatexis asakSi ise, rogorc ara-

sodes, bavSvs identobis sruliad gansxvavebuli gamovlinebebi aqvs sxvadasxva socialur 

situaciaSi – TanatolebTan, quCaSi, skolaSi, ojaxSi da a.S. is cdis alternatiul rolebs, 

qcevebs, garegnobebs. mozardTa didi umravlesoba axerxebs Tavisi erTiani, integrirebuli 

me-koncefciis Camoyalibebas sxvadasxva rolebis SejerebiT da gamocdiT RirebulebebTan, 

sazogadoebaSi gavrcelebul SexedulebebTan mimarTebaSi. samegobro wreebi, mozardebis 

quCis dajgufebebi, Tanatolebis jgufebi, gansakuTrebiT mimzidvelia gardatexis asakis 

mqone mozardebisaTvis, radgan is uZlierebs maT mikuTvnebis da jgufis mxridan mimRe-

blobis gancdas, rac Zalian mniSvnelovania „me-koncefciis“ CamoyalibebaSi. mozardisTvis, 

damoukideblobis grZnobasaTan erTad, Zalian didi mniSvneloba aqvs iyos jgufis wevri da 

aRiarebuli iyos jgufis mier.  

gardatexis asakis socialuri ganviTarebis damaxasiaTebeli niSnebi:

• damoukideblobis survili
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• Tanatolebis mxridan aRiarebis survili

• jgufTan mikuTvnebis da aRiarebis moTxovnileba

• mSoblebis avtoritetis ugulebelyofa

• „me“-s identobis Zieba: TviTSefasebisa da sakuTari Tavis Sesaxeb warmodgenebis da 

rwmenebis Camoyalibeba

• adamianebTan urTierTobiT eqsperimentireba

• alternatiuli rolebis, identobebis morgeba, maT Soris negatiuris da sariskosi

• mniSvnelovani jgufis gavlenis qveS advilad moqcevis tendencia.

gamoyenebuli literatura:

1. ia kutalaZe (red.) _ efeqtiani swavleba, gamocdebis erovnuli centri, kvlevis labo-

ratoria, 2010; 

2. mariana xunZayiSvili, sara biveri _ ganmaviTarebeli Sefaseba da diferencirebuli 

swavleba, ssip maswavlebelTa profesiuli ganviTarebis erovnuli centri, 2018;

3. naTia janaSia, naTela imedaZe, sofio gorgoZ _ ganviTarebisa da swavlis Teoriebi, 

maswavlebelTa profesiuli ganviTarebis centri, 2008;

4. ssip maswavlebelTa profesiuli ganviTarebis erovnuli centri _ sakiTxavi masala 

(moduli: `aqtiuri swavleba biologiaSi~), 2017;

5. maswavlebelTa profesiuli ganviTarebis centri _ swavleba da Sefaseba, Tb., `saqar-

Tvelos macne~, 2008;

6. saqarTvelos ganaTlebisa da mecnierebis saministro, erovnuli saswavlo gegmebisa da 

Sefasebis centri _ rogor vaswavloT moswavleebs azrovneba, 2007;

7. saqarTvelos ganaTlebisa da mecnierebis saministro, erovnuli saswavlo gegmebisa da 

Sefasebis centri _ problemaze dafuZnebuli swavleba, 2007.

8. ra fiziologiuri da fsiqologiuri problemebi axlavs Tan gardatexis asaks _ https://
www.mshoblebi.ge/janmrtheloba/aqtualuri/1669-ra-fi ziologiuri-da-fsiqologiuri-problemebi-akhlavs-than-gar-
datekhis-asaks.html

9. elisabed kuWava, marine gelaSvili _ pubertatuli asakis Taviseburebani, internet-

gazeTi mastsavlebeli.ge, 2017



am saxelmZRvanelos gayidvis faqtis aRmoCenis SemTxvevaSi,

gTxovT, dagvikavSirdeT cxel xazze (+995 32) 2 200 200

damatebiTi informacia saxelmZRvanelos/seriis Sesaxeb 

ixileT veb-gverdze: https://www.facebook.com/PublishingHouseklio 
https://biologiiswigni.blogspot.com/



moswavlis wigni

marina sexniaSvili, nana kobaxiZe

maswavleblis wigni

marina sexniaSvili, nana kobaxiZe
laura jimSeleiSvili

dafinansebulia `moswavleebis saxelmZRvaneloebiT

uzrunvelyofis programis~ farglebSi




