
rusudan axvlediani    nato SaTiriSvili   

mzia sulamaniZe

biologia
maswavleblis wigni7

grifminiWebulia saqarTvelos ganaTlebis, mecnierebis, kulturisa da sportis 

saministros mier 2019 wels. 



biologia 7

maswavleblis wigni

Tbilisi, 2019

avtorebi: rusudan axvlediani, nato SaTiriSvili, mzia sulamaniZe

redaqtori ekaterine sumbaTaSvili

dizaineri ia maxaTaZe

teqnikuri dizaineri TinaTin berberaSvili

© sulakauris gamomcemloba, 2019

yvela ufleba daculia

Sps `sulakauris gamomcemloba~

misamarTi: daviT aRmaSeneblis 150, Tbilisi 0112

tel.: 291 09 54, 291 11 65

elfosta: info@sulakauri.ge

ISBN 978-9941-30-402-6

Biology 7

Teacher’s book

© Sulakauri Publishing, 2019

all rights reserved.

Tbilisi, Georgia

www.sulakauri.ge



Sinaarsi

1. koncefcia ...................................................................................................................................5

2. sagnis swavlebis mizani, standartis Sedegebis miRwevisa da Sinaarsis 

urTierTkavSiris matrica. specifikuri sagnobrivi da zogadi 

gamWoli unarebi ...........................................................................................................................8

3. saxelmZRvanelos Sesatyvisoba erovnul saswavlo gegmasTan .................................14

4. samizne asakis Taviseburebebi ............................................................................................17

5. meToduri rekomendaciebi maswavleblebisTvis – biologiis 

swavlebis meTodebi ...................................................................................................................19

6. saswavlo procesi da saswavlo Temis/Temebis dagegmva .............................................35

7. meToduri rekomendacia specialuri saganmanaTleblo saWiroebis mqone 

moswavleTa saganmanaTleblo procesSi CarTvis Taobaze ............................................44

8.  moswavlis Sefasebis principebi .......................................................................................47

9. gakveTilebis scenarebi, gegmebi, rekomendaciebi aqtivobebisTvis, 

sagakveTilo da Tavebis Semajamebeli  davalebebis pasuxebi ......................................58

10. onlainresursebi ................................................................................................................160





5

1. 
 
 
koncefcia

 

VII klasis biologiis saxelmZRvanelo Sedge­

nilia erovnuli saswavlo gegmis safuZvelze. 

saxelmZRvanelo saSualebas miscems moswavle­

ebs miiRon Sesabamisi codna da saTanado gamoc­

dileba daagrovon. saxelmZRvanelos koncefcia 

efuZneba erovnuli saswavlo gegmis moTxovnebs, 

romelTa Sesabamisad mniSvnelovania moswav­

lis xelSewyoba XXI saukunis unarebis, Rire­

bulebebis ganviTarebisa da CamoyalibebisTvis. 

saxelmZRvanelos mravalferovani informacia 

da savarjiSoebi orientirebulia moswavleze. 

teqstebSi mocemuli informacia:

• moswavles interess uCens cocxali 

samyaros Seswavlisadmi; 

• saSulebas aZlevs daadginos da gaaana­

lizos biologiuri kanonzomierebebi; 

• daadginos kavSiri organizmSi da garemoSi 

mimdinare biologiur procesebs Soris; 

• gare samyaros mimarT mzrunvel damokide­

bulebas uyalibebs; 

• janmrTelobisa da jansaRi cxovrebis 

wesis mniSvnelobis gaanalizebaSi exmare­

ba; sa xelmZRvaneloSi mocemuli mra­

val  fe   rovani savarjiSoebiT moswavle 

gamoi  muSavebs kvleviT da teqnologiur 

unar­  Cvevebs. Sedegad, moswavles Seu­

Zlia dakvir  veba, aRricxva, informaciis 

da xarisxeba, klasifikacia, damuSaveba, 

analizi da gamoyeneba, gazomva, komuni­

kacia, damoukidebeli da jgufuri muSaoba 

da sxva. 

VII klasis biologiis saxelmZRvanelo moi­

cavs 7 Tavsa da 55 gakveTils. erovnuli saswavlo 

gegmis mixedviT, VII klasSi biologias mTeli 

wlis ganmavlobaSi kviraSi 2 saaTi eTmoba. 

VII klasis biologia ori komponentisgan 

Sedgeba: moswavlis wigni; maswavleblis wigni. 

40 � Tavi 2 Tavi 2 � 41 
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organoebi da organoTa sistemebi

erTi an ramdenime tipis qsovilisgan organoebi warmoiqm­
neba. organo sxeulis nawilia, romelsac organizmSi gansaz­
Rvruli funqcia, agebuleba da adgili aqvs. 

organoebi garkveuli funqciis Sesasruleblad erTian­
deba da qmnian organoTa sistemebs. mag., saWmlis momne­
lebeli sistema, sisxlis mimoqcevis sistema da sxva.

organoTa sistemebi SeTanxmebulad muSaoben da erTian 
organizms qmnian.

sur. 10.5 saWmlis momnelebeli 

sistemis funqciaa daSalos sakvebi 

ise, rom SesaZlebeli gaxdes misi 

Sewova da sisxlSi moxvedra. 

piri
saylapavi 

mili

kuWi

wvrili 

nawlavi

msxvili 

nawlavi

swori nawlavi

 ra aris organo? organoTa sistema?

 gaixsene organoTa sistemebi, romlebisganac Sedgeba adamianis organizmi. 

2. rveulSi gadaixaze diagrama da daalage CamoTvlili sityvebi jaWvis principiT, 
martividan rTulisaken: 

 organizmi, ujredi, organoTa sistema, organo, qsovili.

nimuSi

Sen ukve gaige, rom ujredebis qimiuri Semadgenloba msgav­
sia, radgan  wyals, mineralebs, cilebs, naxSirwylebsa da cxi­
mebs nebismieri ujredi Seicavs. aseve gaige, rom maTi age­
bulebac msgavsia, radgan aqvT  garsi, citoplazma da birTvi.  

Tumca aRmoCnda, rom zogierT ujreds ar hqonia iseTi 
mniSvnelovani nawili, rogoric birTvia. 

birTvianebi da ubirTvoebi

Tanamedrove mikroskopiT Catarebuli gamokvlevebiT dad­
ginda, rom ujredis agebulebis sirTulis mixedviT cocxali 
organizmebi or jgufad iyofa:

ujredebis ori mTavari 

forma

sakvanZo sakiTxebi:

� ujredebs 

Soris arsebuli 

gansxvavebebi

� organizmebis 

dajgufebis 

ZiriTadi principi

cnebebi:

� prokarioti

� eukarioti

� organizmebis 

klasifikacia

� organoidi

eukariotebi prokariotebi

organizmebi ujredis agebulebis mixedviT

eukariotuli, anu birTviani organizmebis ujredebi 
Seicavs garsiT SemosazRvrul birTvs, romelSic moTavsebu­
lia memkvidruli masala. aseTebia: zogierTi erTujrediani, 
mcenareebi, cxovelebi, sokoebi. Sen mier Seswavlili loyisa 
da xaxvis kanis ujredebi eukariotulia. 

eukariotuli ujredis citoplazmaSi moTavsebulia sxva­
dasxva struqtura, romelTac organoidebi ewodeba. vakuoli, 
romelic xaxvis ujredSi mikroskopiT dainaxe, organoidia. 
aseve, organoidebia qloroplasti da mitoqondria, romelsac 
momdevno TavebSi gaecnobi.

sur. 11.1 eukariotul ujredebs rTuli agebuleba aqvT. birTvisa da garsis garda maT 

citoplazmaSi  sxva mravali struqturaa moTavsebuli. 

1. gadaiwere Semdegi winadadebebi da Seavse gamotovebuli adgilebi:

a)  ujredebi erTmaneTisgan formiTa da zomiT gansxvavdeba, rac maT _____ funqciis 
Sesrulebis saSualebas aZlevs. 

b)  _____  ujredebs aqvs nazi wamwamebi, romlebic ritmulad moZraoben, rom gareT 
gamodevnon mtveri da mikrobebi. 

g)  mcenareul ujredebs, rogoricaa _____  _____ , aqvT grZeli gamonazardi, riTic 
zrdian wylis Semwov zedapirs.

3. sur. 10.5­is mixedviT Tanmimdevrulad CamoTvale saWmlis momnelebeli sistemis 
organoebi.

11

mitoqondria

birTvi
vakuoli

citoplazma

citoplazma

ujredis 

kedeli

garsi

qloroplasti

mitoqondria

mitoqondria

citoplazma

ujredis 

kedeli

garsi

birTvi

vakuoli

a) mcenareuli ujredi b) cxoveluri ujredi g) sokos ujredi

moswavlis wignis zeda 
kuTxeSi  mocemulia para­
grafis numeracia. 

moswavlis saxelmZRvanelos teqstur nawils erTvis  mravalferovani ilus­
traciebi cxrilebi, sqemebi, diagramebi. maT umravlesobas axlavs kiTxvebi da 

savarjiSoebi. 

TiToeul  
sagakveTilo  
TemaSi aris 
ZiriTadad klasSi 
Sesasrulebeli 
savarjiSoebis 
bloki (romelSic 
gaerTianebulia 
weriTi, kiTxviTi, 
praqtikuli sa­
varjiSoebi). 

gakveTilis 
saTauri

gakveTilis 
qvesaTauri

ZiriTadi teqsti
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gagacnobT moswavlis wignis agebulebas: 

savarjiSoebis mni Svnelovani nawili 

gakveTilze sruldeba, xolo nawili saSinao 

davalebisTvisaa gankuTvnili. davalebebi da 

praqtikuli samuSaoebi xels Seuwyobs moswav­

leebs: a) ganiviTaron informaciis moZiebis, 

damuSavebisa da gaanalizebis SesaZleblobebi; 

b) Camou yalibdeT varaudis gamoTqmisa da war­

mosaxvis, agreTve damoukidebeli Tu jgufuri 

muSaobis Cvevebi. 

warmogidgenT im rubrikebs, romlebic mos­

wavlis wignis gakveTilebSi SegxvdebaT: 

rubrika `praqtikuli samuSao~ gaTvlilia 
aqtivobaze, romelic gulisxmobs moswavlis 
da kvirvebis, eqsperimentisa da cdis Sedegad miRe­
buli monacemebis aRricxvasa da gaanalizebas. 

gaiTvaliswineT, rom weriTi davalebebi saxel­
mZRvaneloSi ar unda Seasrulon. 

rubrika `ifiqre~ moicavs SedarebiT rTul, 
saazrovno kiTxvebsa da davalebebs, moiTxovs 
problemis gaanalizebas. fasdeba maRali quliT 
da gankuTvnilia bunebis metyvelebiT dainte­
resebuli moswavleebisTvis.

rubrikiT `es sainteresoa~ moswavleebi aRniSnul 
sakiTxTan dakavSirebiT damatebiT informacias 
Seityoben. 

 

avtotrofi baqteriebi dedamiwis uZvelesi 
binadrebi arian. rogor fiqrob, ra mniSvneloba 
SeiZleba hqonoda maT miliardobiT wlis win, 
dedamiwaze sxva cocxali organizmebis ganvi­
TarebisTvis? 

С

 

mcenareTa TeslSi cximis arsebobis dadgena.

saWiro masala: mzesumziris, Txilis an kaklis Tesli; Tabaxis 
TeTri furceli, kovzi.

sakvlevi kiTxva: Seicavs Tu ara mcenareTa Tesli cxims?

muSaobis msvleloba:

gakece Tabaxis furceli Suaze, furclebs Soris centrSi moa­
Tavse romelime arCeuli mcenaris Tesli da daWylite kovziT. 
daakvirdi qaRaldze warmoqmnil kvals.

gamoitane daskvna:

rogor fiqrob, ra nivTierebam datova qaRaldze kvali?

С

 

zogierTi baqteriis spora 2000С­zec ar iRupe­
ba. amitomaa, rom baqteria sporis mdgomareobaSi 
aRmoCenilia dedamiwis qerqis 3 km­is siRrmeSi, aseve 
atmosferoSi 20 km simaR leze, sadac sxva cocxali 
organizmebisTvis damRupveli garemo pirobebia.

rubrika `sakvanZo sakiTxebi~
mocemuli rubrikiT moswavleebi gansazRvraven 
im arsebiT codnas, romelsac Temis farglebSi 
unda daeuflon. 

sakvanZo sakiTxebi:

� qudiani sokos 

agebuleba

� sokos sasicocxlo 

cikli

cnebebi:

� miceliumi

� hifa

� nayofsxeuli

� milnairi soko

� firfitnairi soko

rubrika `cnebebi~ 
am rubrikiT moswavle gaiazrebs Temis fargleb­
Si dasamuSavebel cnebebs (ix.biologia sabazo 
safexuris standarti – Temebisa da cnebebis 
damakavSirebeli cxrili).
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rubrika `TviTSefaseba~ mocemulia yoveli 
Tavis bolos da miRweuli Sedegebis damou­
kideblad Sefasebis saSualebas aZlevs.

me-2 Tavis Sejameba

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 – mik­
roskopiTaa SesaZlebeli. 

Seamowme Seni codna

terminebi da cnebebi

1. gamoiyene terminebi da miusadage qvemoT mocemul winadadebebs: ujredi, 
funqcia, plazmuri membrana, birTvi, eukarioti, araorganuli nivTierebebi, 
mikroskopi, prokatioti, samefo, cilebi, cximebi, naxSirwylebi, citoplazma.

a)  eukariotuli ujredebis ... moTavsebulia informacia ujredis niSan­ 
Tvisebebis Sesaxeb;

b)  ujredis Seswavla SesaZlebeli gaxda ... gamogonebis Semdeg;

g) adamianis  sxeuls aqvs mravali ... romlebic sxvadasxva samuSaos, anu ... 
asruleben;

d) msgavsi agebulebisa da funqciis mqone ujredebi erTiandeba ... Sesaqmnelad.                

e) sxvadasxva qsovili ... warmoqmnis;

v)  nebismieri ujredis citoplazmas garedan  ... ... akravs;

z)  Tanamedrove sistematikis mixedviT, cocxal bunebaSi ... sxvadasxva ....   
gamoyofen.

2. ra masalebi da komponentebi gamoiyeneba mikropreparatis dasamzadeblad? 
gadaixate mocemuli sqema da daamate warwerebi.

maxasiaTeblebi prokarioti eukarioti

agebuleba

   

memkvidruli masala

organoidebi

citoplazma 

garsi

gadaadgilebis saSualebebi

nimuSi

3. Seadare erTmaneTs prokariotuli da eukariotuli ujredis Taviseburebebi. 
rveulSi gadaixaze da Seavse cxrili: 

 prokariotuli da eukariotuli ujredis SedarebiTi daxasiaTeba

SearCie swori pasuxi

1. damoukidebeli organizmis saxiT arsebobs: 

a) xaxvis kanis ujredi;   g) kunTis ujredi; 

b) baqteriis ujredi;    d) fesvis bususis ujredi.

 

2. organizmTa klasifikaciis yvelaze dabali sistematikuri erTeulia: 

a) saxeoba; b) klasi;  g) samefo;  d) rigi. 

3. ujredis organuli nivTierebebia: 

a) mineraluri marilebi, cximebi da naxSirwylebi; 

b) wyali, cilebi, cximebi; 

g) wyali, cximebi, cilebi da naxSirwylebi; 

d) cilebi, cximebi, naxSirwylebi.

4. msgavsi agebulebisa da funqciis mqone ujredebis erToblioba aris: 

a) organo;  b) organizmi;  g) qsovili;  d) organoTa sistema.

5. Seafase Semdegi debulebebis marTebuloba:

I – arsebobs organizmebi, romlebic mxolod erTi ujredisgan Sedgeba.

II – baqteriebis ujreds, yvela ujredze rTuli agebuleba aqvs.

a) orive debuleba sworia;   g) orive debuleba arasworia; 

b) marTebulia mxolod I debuleba;  d) marTebulia mxolod II debuleba; 

2 3 4 5

61

maswavlebels vTavazobT saxelmZRvaneloSi 

mocemuli teqstebis damuSavebisa da kriti­

kulad gaazrebis ramdenime nayofier meTods, 

pedagogma TavisiT unda gadawyvitos, romeli 

gakveTilis Catarebisas romeli meTodi iqneba 

umjobesi. sasurvelia, meTodebi maswavlebelma 

monacvleobiT gamoiyenos, raTa bavSvebisTvis 

swavla mosabezrebeli ar gaxdes. 

maswavleblis wignSi mocemulia swori 

Tu savaraudo pasuxebi im savarjiSoebisa da 

davalebebisTvis, romlebic moswavlis saxel­

mZRvaneloSi gvxvdeba. es ar niSnavs, rom Cveni 

erTaderTi amocanaa moswavlis miyvana am swor 

pasuxamde. ra Tqma unda, es sasurvelia, magram 

aranakleb mniSvnelovania TviT am pasuxis Ziebis 

procesi da gzebi.

maswavleblis wignSi mocemulia sxvadasxva 

tipis rekomendaciebi. detalurad aris gan­

xiluli moswavlis saxelmZRvanelodan 1­li 

Tavis (Sesavali biologiaSi) yvela gakveTilis 

scenari, danarCeni Tavebidan sul mcire, erTi 

gakveTilis scenari, gakveTilis gegma. 

yovelive zemoTqmulidan gamomdinare, Cven 

vcdilobT saxelmZRvaneloTi da SemoTavaze­

buli swavlebis meTodebiT xeli SevuwyoT mas­

wavlebels, warmatebiT miaRwios standartiT 

gansazRvrul saswavlo Sedegebs da TandaTan 

daeuflos sabunebismetyvelo mecnierebebis 

swavlebis Tanamedrove, progresul praqtikas. 

TviTSefaseba

Seni codna Seafase danarTis me­3 cxrilis mixedviT.

TviTSefasebis cxrili me-7 TavisTvis

kriteriumebi Sefaseba

terminebis codna saSualebas maZlevs gaviazro teqsti ki ara

vaxasiaTeb adamianis sasicocxlo ciklis sxvadasxva etapis Taviseburebebs ki ara

vmsjelob gardatexis asakis damaxasiaTebel fsiqologiur da socialur cvli­
lebebze

ki ara

aRvwer gardatexis asakTan dakavSirebul cvlilebebs ki ara

vmsjelob cxovrebiseul unarebze da maT mniSvnelobaze ki ara

rubrika `Tavis Sejameba~ 
am rubrikiT moswavle ecnoba Temis mniSvnelovan 
informacias, TviTSefasebas  axdens da adgens miR­
weul Sedegebs (asrulebs Semdegi Sinaarsis savar­
jiSoebs: SearCie swori pasuxi, iazrovne kritiku­

lad, problemis gadaWra da sxv.)

maswavleblis wigni

maswavleblis wigni aris damxmare meToduri 

saxelmZRvanelo, sadac mocemulia informa­

cia sagnis swavlebis miznis, amocanebis, stan­

dartis Sedegebis miRwevis, meTodologiuri 

principebis Sesaxeb. amasTan, saxelmZRvanelo 

daexmareba maswavlebels saswavlo procesis 

efeqtianad dagegmvasa da ganxorcielebaSi.
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2.
sagnis swavlebis mizani, standartis Sedegebis miRwevisa da 
Sinaarsis urTierTkavSiris matrica. specifikuri sagnobrivi 
da zogadi gamWoli unarebi

 

biologiis standartis (sabazo safexuri) mixedviT, sagnis swavla­swavleba gulisxmobs 

cocxali sistemebis (ujredidan ekosistemis CaTvliT) Seswavlas, garemos dacvisa 

da janmrTelobis SenarCunebis mniSvnelobis gaazrebas. sagnis swavla­swavlebisas 

moswavle CarTuli iqneba aqtivobebSi, romlebic mas movlenebis arsis gagebaSi, 

axali codnis Seqmnasa da am codnis praqtikulad gamoyenebaSi daexmareba. 

biologiis swavla­swavleba miznad isaxavs:

• moswavles gauCndes interesi cocxali samyaros Seswavlis mimarT;

• moswavlem SeZlos biologiuri kanonzomierebebis gaanalizeba;

• moswavlem SeZlos organizmSi da garemoSi mimdinare biologiuri procesebis 

urTierTdakavSireba;

• moswavles gamoumuSavdes kvleviTi unar­Cvevebi;

• moswavles Camouyalibdes gare samyaros mimarT mzrunveli damokidebuleba; 

• moswavlem gaaanalizos janmrTelobis da jansaRi cxovrebis wesis mniSvneloba;

• moswavles SesZinos dargobrivi eniT operirebis unari.

biologiis sagnis swavleba moswavleebSi xels unda uwyobdes miznebiT gaTva­

liswinebuli unarebis, Rirebulebebis ganviTarebasa da Camoyalibebas. ganvixiloT 

ras moicavs standartis mimarTulebebi, Sedegebi da Sinaarsi:

 

 mimarTulebebi 

• cocxali samyaro – gulisxmobs biologiis ZiriTadi koncefciebisa da kanon­

zomierebebis gaazrebas; sabunebismetyvelo mecnierebebisaTvis saerTo cnebe­

bze (nivTiereba da materia, struqtura da funqcia, energia da energiis gardaq­

mna, sistemebi da urTierTqmedebebi, mdgradoba da cvlilebebi) warmodgenebis 

Camoyalibebas; garemos dacvisa da mdgradi ganviTarebis mniSvnelobis mimarT 

damokidebulebis Camoyalibebas; jansaRi cxovrebis wesisa da misi dacvis mni­

Svnelobis gacnobierebas;

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

cdebis dagegmvasa da ganxorcielebaSi; kvleviTi unarebis (dakvirveba, monace­

mebis gaanalizeba/wardgena, argumentirebuli msjeloba, daskvnebis gamotana) 

ganviTarebas;

• mecniereba da teqnologiebi – gulisxmobs sabunebismetyvelo mecnierebebis gamo­

yenebiTi 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 

savaldebulo cnebebis, Temebisa da sagnobrivi sakiTxebis saxiT. cnebebis saxiT 

gansazRvrulia is codna, romelsac moswavle sagnis farglebSi unda daeuflos. 

cnebebi SedegebTan erTad unda damuSavdes moswavlisTvis nacnob konteqstebSi. es 

konteqstebi savaldebulo Temebis saxiTaa warmodgenili. TiToeul Temas axlavs 
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sakiTxebi da Sefasebis indikatorebi. sakiTxebi akonkretebs Temas, Sefasebis indi-

katorebi ki gansazRvravs, Tu ra unda Sefasdes konkretul TemaSi (TiToeul indi­

katorTan miTiTebulia masTan dakavSirebuli Sedegis /Sedegebis indeqsi).

biologiis standartis Sedegebi

Sedegebis  
indeqsebi

mimarTuleba: cocxali samyaro 
moswavlem unda SeZlos:

biol.sab.1. organizaciis sxvadasxva doneze myofi cocxali sistemis struqturisa 
da funqciis daxasiaTeba;

biol.sab.2. organizmebis saerTo sasicocxlo Tvisebebis daxasiaTeba da maTSi 
mimdinare energiisa da nivTierebebis gardaqmnebze argumentirebuli 
msjeloba;

biol.sab.3. biomravalferovnebis SenarCunebisa da misi cvlilebis mniSvnelobis 
gaazreba;

 biol.sab.4. jansaRi cxovrebis wesis mniSvnelobis gacnobiereba da misi dacva.

mimarTuleba: mecnieruli kvleva-Zieba
moswavlem unda SeZlos:

biol.sab.5. biologiuri obieqtebis/procesis Seswavlis mizniT kvlevis dagegmva;

biol.sab.6. biologiuri obieqtebis/procesebis kvlevisaTvis saWiro procedure­
bis ganxorcieleba; 

biol.sab.7. Tvisebrivi da raodenobrivi monacemebis sxvadasxva formiT Cawera da 
organizeba; monacemebis organizebisTvis informaciul­sakomunikacio 
teqnologiebis gamoyeneba;

biol.sab.8. monacemebis gaanalizeba da argumentirebuli msjelobis safuZvelze 
daskvnebis gamotana;

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 TvalsazrisiT. 

biol.sab.12. sabunebismetyvelo mecnierebebisa da teqnologiebis miRwevebis yovel­
dRiurobasTan dakavSireba;

biol.sab.13. sabunebismetyvelo mecnierebebis sxvadasxva profesiasTan dakavSireba.
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VII klasis wliuri programa 

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

sakiTxebi:
1. virusebi;
2. prokariotebi;
3. erTujrediani eukariotebi;
4. mikroorganizmebis mniSvneloba adamianisa da bunebisaTvis.

Temis farglebSi dasamuSavebeli cnebebi:
nivTiereba, struqtura, funqcia, cocxali sistema, sasicocxlo Tviseba, biomravalferovneba, siste­
matikuri 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 mixedviT Sedareba (biol.

sab.st.1,2,3,5,6,7,8,9,10); 
• virusuli da baqteriuli daavadebebis erTmaneTisagan gansxvaveba; daavadebebis prevenciis (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 (jan­

mrTelobis dacva, garemos dacva, kvebis teqnologia, virusologia, baqteriologia, parazitologia, 
mikrobiologia) (biol.sab.st.11, 12,13).

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 SesaZle­

beli; 
• mikroorganizmebis jgufebi erTmaneTisagan gansxvavdebian (mag., araujreduli forma, prokatioti, 

eukarioti);
• mikroorganizmebma SeiZleba infeqciuri daavadebebi gamoiwvion;
• virusiT gamowveuli daavadebebisgan gansxvavebiT, baqteriuli daavadebebis mkurnaloba antibiotikebi­

Taa SesaZlebeli; 
• zogierTi mikroorganizmi (mag., nawlavis baqteria, rZemJava baqteria) sasargebloa adamianisaTvis, maT 

aseve mniSvnelovani roli akisriaT bunebaSi (mag., niadagis baqteriebi). 

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, biomravalferovneba, siste­
matikuri 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?
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aqtivobebi
ideebi kompleqsuri davalebebisTvis

Sefasebis indikatorebi – moswavlem unda SeZlos:
• erTujrediani da mravalujrediani sokoebis daxasiaTeba agebulebisa da sasicocxlo Tvisebebis mixed­

viT; (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 sferosTan (janmrTe­

lobis dacva, garemos dacva, medicina, soflis meurneoba, kvebis teqnologia, mikrobiologia) (biol.
sab.11,12,13).

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 warmoqmnaSi;
• 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 Tviseba, biomraval­
ferovneba, sistematikuri jgufi, Seguebuloba; kvlevis meTodi, kvleva; janmrTeloba, daavadeba, aRmo­
Cena, 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, gvimrebi, xavsebi, SiS­

velTeslovani, farulTeslovani) gansxvaveba agebulebisa da sasicocxlo Tvisebebis mixedviT; garemos­
Tan maTi Seguebulobebis magaliTebis moyvana (biol.sab.1,2,3,5,6, 9,10);

• fotosinTezis procesis aRwera; kvlevis safuZvelze msjeloba im faqtorebze, romlebic moqmedeben 
mcenaris zrda­ganviTarebasa 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 saxeobebi) da adamianisTvis mcenareebTan 
(alergenebi, Sxamiani mcenareebi) urTierTobis riskebze msjeloba (biol. sabazo.4, 10,11,12);

• mcenareebze miRebuli codnis dakavSireba sxvadasxva profesiasTan/saqmianobis sferosTan (janmrTe­
lobis dacva, garemos dacva, medicina, soflis meurneoba, farmakologia) (biol.sab.11,12,13).

mkvidri warmodgenebi:
• mcenareTa jgufebi (wyalmcenareebi, xavsebi, gvimrebi, SiSvelTeslovnebi, farulTeslovnebi) gansxvav­

debian 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 JangbadiTa 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 gaazrebaSi;
• mcenareebTan urTierTobis dros unda davicvaT higienisa da usafrTxoebis wesebi.



12

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 Tviseba, biomraval­
ferovneba, sistematikuri jgufi; Seguebuloba, mdgradoba; kvlevis meTodi, kvleva; janmrTeloba, daava­
deba, aRmoCena, teqnologia, mdgradi ganviTareba.

sakvanZo SekiTxvebi:
• rogor ganvasxvavoT fexsaxsrianebis sxvadasxva jgufi erTmaneTisagan?
• ra mniSvneloba aqvT mwerebs bunebaSi?
• ra msgavseba­gansxvavebaa 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 (SedarebiT­anatomiuri, lupiT dakvirveba, an qcevis kvleva) safuZvelze cxovelTa 

sxvadasxva sistematikuri jgufis (nawlavRruianebi, Wiebi, moluskebi, fexsaxsrianebi, Tevzebi, amfibiebi, 
qvewarmavlebi, frinvelebi, ZuZumwovrebi) erTmaneTisgan gansxvaveba agebulebisa da sasicocxlo Tvisebe­
bis (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 adamianisTvis 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 (janmrTe­
lobis dacva, garemos dacva, medicina, soflis meurneoba) (biol.sab.11,12,13).

mkvidri warmodgenebi:
• rogorc xerxemliani (Tevzebi, amfibiebi, qvewarmavlebi, frinvelebi da ZuZumwovrebi), aseve uxerxemlo 

(mag., moluskebi, Wiebi, fexsaxsrianebi) cxovelebi gansxvavdebian agebulebisa da cxovelqmedebis pro­
cesebiT;

• 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.

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 Tviseba, biomraval­
ferovneba, sistematikuri jgufi, Seguebuloba, mdgradoba; kvlevis meTodi, kvleva; aRmoCena, janmrTe­
loba, 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 cvlilebe­

biT gamowveuli riskebi?

aqtivobebi
ideebi kompleqsuri davalebebisTvis

Sefasebis indikatorebi – moswavlem unda SeZlos:
• kvlevis safuZvelze mcenaris zrda­ganviTarebaze, 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 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/saqmia­

nobis sferosTan (janmrTelobis dacva, garemos dacva, medicina, soflis meurneoba, fsiqologia) (biol.
sab.11, 12,13).
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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 erT­erTi stadiisaTvis (e.w. gardatexis asaki) damaxasiaTebelia mniSvne­

lovani cvlilebebi/Taviseburebebi. 

biologiis swavla­swavlebis procesi unda warimarTos Semdegi principebis dacviT: 

a)  swavla­swavleba xels unda uwyobdes moswavleTa Sinagani Zalebis gaaqtiurebas. 

b)  swavla­swavleba xels unda uwyobdes codnis etapobrivad konstruirebas winare 

codnaze dafuZnebiT. 

g)  swavla­swavleba xels unda uwyobdes codnaTa urTierTdakavSirebas da organi­

zebas. 

d)  swavla­swavleba unda uzrunvelyofdes swavlis strategiebis dauflebas (swav­

lis swavlas). 

e)  swavla­swavleba unda moicavdes codnis samive kategorias: deklaratiuls, pro­

cedurulsa da pirobiseuls. 

sagnobrivi Sedegebis garda, erovnuli saswavlo gegmis miznebidan swavla­swav­

lebisa da Sefasebis samizned aseve unda iqces Semdegi gamWoli unarebi da Rire­

bulebebi: 

a) SemoqmedebiToba;

b) TanamSromloba;

g) mewarmeoba, iniciativebis gamovlena da saqmed qceva;

d) drosa da sivrceSi orientireba;

e) swavlis swavla, damoukideblad saqmianoba;

v) pasuxismgebloba;

z) informaciuli da sakomunikacio teqnologiebis gamoyeneba;

T) wigniereba. 
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4. 
 
 
samizne asakis Taviseburebebi

 

aucilebelia maswavlebelma sagnis swavleba – swavlisas gaiTvaliswinos meSvide 

klasis moswavleebis asakobrivi Taviseburebebi. am asakis moswavleebs miakuTvneben 

mozards 10­11 wlidan 14 wlamde. moswavleebisTvis aRniSnuli periodi gardamavalia 

da mkveTr cvlilebebs ganicdis mozardis ganviTarebis yvela mxare: anatomiuri, 

fiziologiuri, gonebrivi, socialuri, pirovnuli, emociuri da a.S.

gardamaval asakSi mozardis organizmSi iwyeba fizikuri ganviTarebis axali etapi 

da dgeba sqesobrivi momwifebis periodi. mozardis organizmi intensiurad izrdeba. 

mozardi am cvlilebebs interesiT, SiSiTa da sixaruliT akvirdeba. 

vaJebs naadrevi sqesobrivi momwifeba Tavdajerebas matebT, isini popularo­

biT sargebloben Tanatolebs Soris. naadrevad momwifebuli gogonebi ki piriqiT, 

Tavs uxerxulad grZnoben, naklebad Tavdajerebulni arian. xSirad mozardebi did 

yuradRebas uTmoben garegnobas, ganicdian sxeulis cvlilebebs, wonis matebas, 

gamonayars. es periodi mozardebSi SeiZleba iTqvas, rom rTulad mimdinareobs, 

xSirad adgili aqvs impulsur qcevas, moqmedeben araordinalurad, gamomwvevad 

da sxv. Semdeg fiqroben TavianT saqcielze. mozardebs xSirad Zala ar hyofniT 

impulsuri qcevis Sesakaveblad, radgan uWirT misi kontroli. 

fsiqologebi mozardobis asaks xSirad emociuri SfoTvis asaks uwodeben (emoci-

uri ganviTareba). es xana intensiuri dadebiTi da uaryofiTi emociebiT xasiaTdeba. 

mozardebi SeiZleba ubednieresebi iyvnen erT momentSi, xolo meoreSi ki Zalian 

ubedurad igrZnon Tavi, SeiZleba xSirad cud gunebaze iyvnen, moRuSulebi dadiod­

nen da emociurad feTqdebodnen. mozardis emociuri ganviTareba damokidebulia 

fizikur, socialur da fsiqologiur faqtorebze.

kognituri ganviTarebis TvalsazrisiT am asakSi mozardebs Camoyalibebuli aqvT 

abstraqtuli azrovneba. maT ukve SeuZliaT hipoTezebis formulireba, gadamowmeba 

da Sefaseba. formaluri operaciebis stadiaze (11­15 weli) mozardebs SeuZliaT 

msje lobis safuZvelze sakuTari azrebis sistemaSi moyvana, kritikulad gaanali­

zeba, msjelobaze dayrdnobiT ama Tu im Teoriis gadamowmeba logikuri da mecni­

eruli meTodebis gamoyenebiT, kvlevisas sxvadasxva cvladis gaTvaliswineba. ufro 

re alisturad iwyeben fiqrs momaval profesiaze. logikaze damyarebuli abstraqtuli 

azrovneba xels uwyobs maTematikisa da sabunebismetyvelo mecnierebebis Seswavlas, 

dainteresebas fantastikiT, filosofiuri sakiTxebiT. azrovnebis axal safexurze 

asvla mozardebs ubiZgebs, dafiqrdnen iseT abstraqtul cnebebze, rogorebic aris 

siyvaruli, megobroba, erTguleba, kritikulad afaseben avtoritetebs, maT Soris 

mSoblebs, pedagogebs. 

pirovnuli ganviTarebis TvalsazrisiT ki mdgomareoba aseTia: abstraqtuli 

azrovnebis ganviTareba sakuTari azrovnebis analizis saSualebas iZleva. iwyeba 

TviTSemecnebis rTuli procesi – ̀ vin var?~, ̀ rogori var?~, gamudmebuli dakvirveba 

sakuTar Tavze da idealTan Sedareba. paralelurad mozardebi sxvebis Secnobas, 

maTi azris wvdomas cdiloben. es xangrZlivi, rTuli da zogjer arcTu umtkivneulo 

procesia. mozardis winaSe rTuli amocana dgeba: Sekribos da gaaerTianos informa­

cia sakuTari Tavis Sesaxeb, rogori Svilia, rogori da an Zma, moswavle, sportsmeni, 

ra aris maTTvis mniSvnelovani da ra miznebis miRweva undaT momavalSi da a. S.

gardamaval asakSi gansakuTrebiT izrdeba TanatolTa jgufebis mniSvneloba. 
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fizikuri, emociuri da socialuri cvlilebebiT gamowveul problemebTan gasam­

klaveblad maT TanagrZnoba da mxardaWera sWirdebaT, amas ki, bunebrivia, imaTTan 

eZeben, visac msgavsi gancdebi da problemebi aqvs, anu TanatolebTan.

TanatolTa wre mniSvnelovan rols asrulebs mozardis socialuri unar-Cvevebis 

ganviTarebaSi. am wreSi arsebuli Tanasworuflebiani urTierTobebi xels uwyobs 

socialuri kompetenciis Camoyalibebas. swored usafrTxo, mzrunvel garemoSia 

SesaZlebeli damoukidebeli, zrdasruli pirovnebis Camoyalibeba da identobis 

formireba.

 saswavlo procesma, maswavlebelma, xeli unda Seuwyos mozardebs, rom advilad 

gadalaxon gardamavali asakisTvis damaxasiaTebeli gamowvevebi. amisTvis sasurve­

lia gaviTvaliswinoT Semdegi rekomendaciebi:

­ esaubreT mozardebs mosalodnel cvlilebebze, cvlilebebiT gamowveul prob­

lemebze da maTi mogvarebis gzebze;

­ aageT urTierTobebi paritetul principebze;

­ xeli SeuwyveT metakognituri unarebis ganviTarebas. aswavleT, rogor dagegmon 

saswavlo procesi Tu garkveuli saqmianoba, rogor moaxdinon Sesrulebis gzaze 

misi monitoringi;

­ mieciT saSuleba imsjelon damoukideblad, daanaxeT, rom maTi mosazrebebi sain­

tereso da mniSvnelovania.

­  wamoayeneT problema da sTxoveT moswavleebs, Camoayalibon misi gadaWris hipo­

Tezuri gzebi. 

­ wamoayeneT problema da misi gadaWris ramdenime gza. Semdeg sTxoveT moswavleebs, 

Seafason TiToeuli alternativa.
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5. 
 
meToduri rekomendaciebi maswavleblebisTvis – biologiis 
swavlebis meTodebi

 

saganmanaTleblo politikis ZiriTadi mimarTulebaa moswavleze orientirebuli 

ganaTleba. amitom, sasurvelia swavlebis meTodikac moswavleze orientirebuli, anu 

interaqtiuri iyos, rodesac moswavle saswavlo procesis centraluri figuraa da 

aqtiurad monawileobs yvela saswavlo moqmedebaSi, moipovebs da iyenebs misTvis axal 

codnas. moswavleze orientirebuli meTodika emsaxureba bavSvis Sinagani Zalebisa 

da SesaZleblobebis maqsimalurad gamovlinebas. gakveTilebis warmatebiT warmarT­

visTvis aucilebelia, klasSi Seiqmnas gulRia, Tavisufali garemo, TanamSromlobis 

atmosfero, romelSic yvela azri saintereso, misaRebi da mniSvnelovania, roca erT­

maneTisgan vswavlobT da mTavari mizani monawileoba da TanamSromlobaa. 

Tu gvinda, rom moswavle biologiis swavliT dainteresdes, sasurvelia, igi aqtiu­

rad CavrToT saswavlo procesSi da ar mivceT mxolod mSrali faqtobrivi codna, ar 

mivawodoT mza masala, aramed SevuqmnaT maT iseTi saswavlo garemo pirobebi, sadac 

urTierTdaxmarebiT gaiazreben biologiis ZiriTad cnebebs, koncefciebsa da kanon­

zomierebebs; gaacnobiereben jansaRi cxovrebis wesisa da misi dacvis mniSvnelobas; 

am miznis misaRwevad ki moswavleebi unda CavrToT martivi eqsperimentebis, cdebis 

dagegmvasa da ganxorcielebaSi; diskusiebSi, proeqtebSi da a.S. interaqtiuri swavlebis 

dros saswavlo procesi sasiamovno da saxalisoa, moswavleebi gakveTilis procesSi 

aqtiurad arian CarTuli da saswavlo miznebi maqsimalurad miRweulia. 

sabunebismetyvelo sagnebSi moswavleze orientirebuli swavlebis mniSvnelovan 

midgomebs warmoadgens kvlevaze, problemaze da proeqtze dafuZnebuli swavleba. 

aRniSnuli strategiebi uzrunvelyofs moswavlis aqtiur rols swavlebis procesSi 

da aviTarebs maRal saazrovno unarebs.

problemaze dafuZnebuli swavleba

problemaze orientirebuli swavlebis mizania pedagogma moswavleebs daanaxos sakiTxi/ 

problema, romelic mravalgvari midgomiTa da gziT SeiZleba gadaiWras, romelzec 

ar arsebobs erTi swori an araswori pasuxi, saWiroebs Ziebas, alternativebis daSve­

bas da ideebis Camoyalibeba­ganviTarebas. problemaze dafuZnebuli swavlebis tipis 

gakveTilebis Catarebas didi mniSvneloba aqvs, radgan problemaze dafuZnebuli 

swavleba zrdis moswavlis motivacias. swavla misTvis xdeba ufro saintereso da sa­ 

xaliso; zrdis mis pasuxismgeblobas swavlisadmi. problemaze dafuZnebuli swavleba 

orientirebulia moswavleebSi pirobiseuli, anu funqciuri codnis SeZenaze.

problemis gadaWra moiTxovs azrovnebis iseT kompleqsur unarebs, rogorebicaa 

analitikuri, SemoqmedebiTi da kritikuli azrovneba. Tavdapirvelad unda moxdes 

problemis gansazRvra, gaanalizeba; Semdeg unda CamovayaliboT problemis gadawyvetis 

SesaZlo variantebi; bolos unda amovarCioT da ganvaxorcieloT problemis gadaWris 

saukeTeso gza da SevafasoT misi Sedegianoba. 

problemaze muSaobis dros moswavle problemis gadaWris Semdeg etapebs gaivlis:

1. problemis dasma / gansazRvra 

2. problemis analizi / prioritetebis mixedviT dalageba / pirvel­ da meorexarisxovani 

amocanebis gansazRvra. 
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3. saWiro informaciis mobilizeba / problemis Sesaxeb arsebuli informaciisa da 

resursebis moZieba, organizeba. 

4. alternatiuli gzebis Zieba / problemis gadaWris sxvadasxva gzebis Sesaxeb msje­

loba / hipoTezebis gamoTqma.

5. gadaWris optimaluri gzis SerCeva / problemis gadaWris ganxiluli gzebidan erT­

erTis SerCeva gamosacdelad. 

6. problemis gadaWris demonstrireba / angariSis momzadeba / problemis gadaWris 

gzebis demonstrireba / daskvnis warmodgena. 

proeqtze dafuZnebuli swavleba

saswavlo proeqti konkretuli problemis gadaWris an iniciativis ganxorcielebisken 

mimarTuli mravalferovani samuSaoa. igi moswavleebSi aviTarebs kvleviTi, Semoq­

medebiTi, TanamSromlobisa da sakomunikacio unarebs. proeqtze muSaobis dros rea­

luri problemis gadaWrisas moswavleebi SeZenil codanasa da unar­Cvevebs iyeneben 

praqtikaSi. proeqtis mimdinareobisas maswavlebeli konsultantis rols asrulebs, 

xelmZRvanelobs.

samuSaoebs, Ziebisa da kvlevis dros moswavleebs uTiTebs sainformacio wyaroebs da 

aZlevs mimarTulebas. maswavlebelma unda gansazRvros, Tu rodis aris Careva saWiro 

da rodis unda misces moswavleebs damoukidebeli muSaobis saSualeba. sasurvelia, 

sxvadasxva sagnisa da sagnobrivi jgufis pedagogebma erToblivad dagegmon da ganax­

orcielon saswavlo proeqtebi, radgan interdisciplinarul proeqtebSi mona wileoba 

moswavleebs exmareba erTi da imave sakiTxis mravali kuTxiT danaxvaSi. proeqtis dageg­

mvis dros unda gaviTvaliswinoT Semdegi:

•  ramdenad aqtualuria problema;

•  sakmarisia Tu ara moswavleTa (gundis wevrebis) kompetencia proeqtis dasaxuli 

miznebis da dagegmili Sedegebis miRwevaSi;

•  problema an misi gadaWris gzebi warmoadgens Tu ara siaxles;

•  dagegmili aqtivobebi emsaxureba Tu ara Teoriuli codnis praqtikul gamoyenebas;

•  arsebobs Tu ara sakmarisi materialuri da adamianuri resursebi proeqtis gansa­

xorcieleblad;

•  aris Tu ara gundis wevrebs Soris funqciebi ganawilebuli ise, rom warmoCndes 

yoveli wevris Zlieri mxare;

proeqtis struqtura

Tema da problema, romelsac maswavlebeli moswavleebTan erTad, maTi interesebidan 

gamomdinare irCevs (SeiZleba maswavlebelma winaswar SearCios da warudginos klass 

amosarCevad); 

dagegmva. maswavlebelma moswavleebTan erTad unda gadawyvitos rodis iwyeben pro­

eqtze muSaobas, ra dro dasWirdebaT, ra resursebs gamoiyeneben da sad SeiZleba maTi 

moZieba. moswavleebi individualurad imuSaveben Tu jgufebSi, imuSaveben erTi da 

imave  Tu sxvadasxva Temaze. 

masalis Segroveba, analizi da meTodebi. am etapze maswavlebeli mxolod dasmul 

kiTxvebze pasuxobs da moswavleebs aZlevs mimarTulebas, rCevas romel literaturaze 

imuSaon, ra saxiT warmoadginon monacemebi, rogor moaxdinon masalis analizi da sxv. 

kvlevis Sedegebi. sasurvelia warmodgenili iyos ara marto kvlevis Sedegebi, aramed 

proeqtze moswavleTa muSaobis yvela etapi. Sedegebis wardgena SesaZlebelia klasis, 

an ufro farTo auditoriis winaSe (angariSi, gamofena, leqcia, konferencia da sxv.) 

Sefaseba da TviTSefaseba. sasurvelia (rogorc maswavlebelma, aseve moswavleebma) 
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periodulad Sefasdes proeqtis mimdinareoba, rac moswavleebs daexmareba dainaxon, ra 

warmatebebi aqvT, ra Secdomebi dauSves, rogor gamoasworon Secdomebi, rom sasurvel 

Sedegze gavidnen. am etapze maswvalebelma, rogorc gare Semfasebelma, moswavleebs 

unda misces SeniSvnebi, rCevebi, rekomendaciebi, romelTa gaTvaliswineba xels Seu­

wyobs moswavleebs proeqtis warmatebul ganxorcielebaSi.

kvlevaze dafuZnebuli swavleba1 

sabunebismetyvelo sagnebSi swavlebis erT­erTi mniSvnelovani amocanaa moswavleebSi 

samecniero kvlevis unar­Cvevebis ganviTareba. kvlevaze dafuZnebuli swavlebis saSu­

alebas iZleva samecniero meTodi, romelic gulisxmobs sakvlevi SekiTxvis dasmas da 

maTze pasuxis gacemas dakvirvebis, cdis, eqsperimentis meSveobiT. 

samecniero meTodis gamoyenebisas mniSvnelovania, rom Catarebuli kvleva da miRe­

buli monacemebi iyos sando. samecniero meTodi exmareba moswavles srulad iyos kon­

centrirebuli sakvlev SekiTxvaze, Camoayalibos hipoTeza, dagegmos, ganaxorcielos 

da Seafasos sakuTari (iseve, rogorc sxvis mier Sesrulebuli) eqsperimenti. 

samecniero meTodis etapebi, romelsac unda mihyves moswavle

1.  sakvlevi SekiTxvis dasma 
samecniero meTodi iwyeba sakvlevi SekiTxvis dasmiT dakvirvebis obieqtis Sesaxeb. 

mag., rogor, ra, rodis, vin, romeli, ratom da sad?

 imisTvis, rom samecniero meTodma SekiTxvaze pasuxi mogvces, SesaZlebeli unda 

iyos misi Seswavlis sagnis (mag., maxasiaTebeli, procesi, obieqti) gazomva, sasurvelia 

raodenobrivad.

maswavleblis daxmareba: sakvlev SekiTxvas svams maswavlebeli, an sTavazobs ram­

denime alternativas, romelTaganac moswavle akeTebs arCevans.

2. arsebuli informaciis Seswavla
kiTxvebze pasuxis gasacemad araa saWiro moswavlem gegmis Sedgena nulidan daiwyos. 

rogorc namdvilma mecnierma, man unda gamoiyenos biblioTeka da interneti, raTa 

ipovos saukeTeso gza da ar gaimeoros warsulSi daSvebuli Secdomebi.

maswavleblis daxmareba: maswavlebeli sTavazobs moswavles sakiTxis Sesaxeb arse­

buli informaciis Seswavlis gegmas; uTiTebs bibliografias; konkretul samecniero 

statias an sxva wyaros.

3. hipoTezis Camoyalibeba 
hipoTeza gonivruli varaudia imis Sesaxeb, Tu ra Sedegi SeiZleba dadges kvlevis Sede­

gad. magaliTad: Tu me gavakeTeb ____________, maSin moxdeba ____________ . an Tu A cvladi 

(damoukidebeli) gaizrdeba, maSin B cvladi (damokidebuli) Semcirdeba. hipoTeza ise 

unda iyos agebuli, rom advili iyos saZiebeli cvladis gazomva. imavdroulad, is ise 

unda iyos formulirebuli, rom xels uwyobdes sakvlev kiTxvaze pasuxis gacemas.

maswavleblis daxmareba: maswavlebeli Tavad gansazRvravs cvladebs; maswavlebeli 

Tavad ayalibebs hipoTezas.

4. eqsperimentis saSualebiT hipoTezis Semowmeba
moswavle atarebs eqsperiments da amowmebs, sworia Tu ara hipoTeza. eqsperimentis 

mimdinareobis procesSi is agrovebs da aRricxavs monacemebs. mniSvnelovania, rom 

1 gamoyenebulia maswavlebelTa da skolis direqtorTa profesiuli ganviTarebis proeqti – moswavleze orientire­

buli swavlebis midgomebi. moduli: `aqtiuri swavleba biologiaSi~
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eqsperimenti sandod CaiTvalos. sandoa eqsperimenti, romelSic drois erT monakveTSi 

mxolod erTi faqtori, anu erTi cvladi icvleba, xolo sxva yvela piroba, anu yvela 

sxva cvladi ucvleli rCeba. magaliTad, Tu ainteresebT, rogor moqmedebs naleqebis 

raodenoba mcenaris zrdaze, maSin unda icvlebodes mxolod naleqebis raodenoba, 

xolo sxva cvladebi, mag., mcenareTa adgilmdebareoba, maTi saxeoba, asaki, temperatura 

romelzec eqsperimenti mimdinareobs, unda iyos erTi da igive. garda amisa, eqsperimen­

tSi sacdeli jgufis garda unda monawileobdes sakontrolo jgufic – imave pirobebSi 

moTavsebuli imave saxeobisa da asakis mcenareebi, romlebic ar moirwyveba. Sedegad, 

SesaZlebeli gaxdeba daskvnis Camoyalibeba imis Sesaxeb, rom yvela cvlileba, romelic 

sacdeli jgufis mcenareebma ganicada, naleqebis zemoqmedebiT iyo ganpirobebuli. 

maRali sandoobis misaRwevad saWiroa agreTve, eqsperimentis ramdenimejer gameoreba 

da darwmuneba imaSi, rom pirveli Sedegebi SemTxveviTi ar iyo.

maswavleblis daxmareba: maswavlebeli aZlevs moswavles Casatarebeli eqsperimentis 

mza proceduras; maswavlebeli aZlevs moswavles masalis/aRWurvilobis CamonaTvals 

eqsperimentirebisaTvis; maswavlebeli exmareba moswavles eqsperimentis msvlelobisas.

5. monacemebis gaanalizeba da daskvnebis gamotana 
eqsperimentis dasrulebis Semdeg moswavle aanalizebs monacemebs, raTa daadginos 

mcdaria Tu ara hipoTeza. am mizniT is warmoadgens monacemebs vizualurad advilad 

da efeqturad aRqmadi saxiT, adarebs monacemebs, akeTebs saWiro gamoTvlebs, adgens 

mimarTebebsa da damokidebulebebs. sabolood ki gamoaqvs daskvna, romelic pasuxobs 

sakvlev SekiTxvas da eTanxmeba an uaryofs wamoyenebul hipoTezas. mecnierebi xSirad 

iReben Sedegad, rom maTi hipoTeza mcdaria. am SemTxvevaSi isini xelaxla ayalibeben 

hipoTezas da samecniero meTodis mTels process Tavidan iwyeben. 

maswavleblis daxmareba: maswavlebeli sTavazobs moswavles monacemTa analizis 

magaliTs ­ diagramas, romelSic organizebuli saxiTaa warmodgenili miRebuli mona­

cemebi.

6. Sedegebis wardgena 
imisTvis, rom samecniero procesi dasrulebulad CaiTvalos, aucilebelia miRebuli 

Sedegebis Sesaxeb saboloo informaciis wardgena angariSis an sademonstracio plaka­

tis saSualebiT. profesionali mecnierebic aseve aqveyneben TavianT saboloo angariSs 

samecniero JurnalSi an waradgenen maT plakatis saxiT samecniero Sekrebisas.

maswavleblis daxmareba: maswavlebeli sTavazobs moswavles saboloo angariSis 

nawilobriv Sevsebul formas; maswavlebeli sTavazobs moswavles kvlevis procesisa 

da Sedegebis amsaxveli plakatis nimuSs.

ufro meti informacia samecniero meTods Sesaxeb xelmisawvdomia vebgverdze:  www.

sciencebuddies.org

kvlevaze dafuZnebuli swavlebis procesSi maswavlebeli awydeba garkveul sir­

Tuleebs, magaliTad: samecniero meTodiT winaswar gansazRvruli nabijebis ganxor­

cieleba erT sagakveTilo periodSi warmoudgenlad rTulia, 45 wuTi arasakmarisia, 

gakveTilebis dawyvilebis saSualeba ki yovelTvis SesaZlebeli ar aris. samecniero 

kvlevebisas xSirad yvelas ar miuwvdeba xeli resursebze. aseT SemTxvevaSi maswavle­

belma SeiZleba mimarTos samecniero praqtikebs, romlebSic kvlevaze dafuZnebuli 

swavleba CaSlilia calkeul, erTmaneTisgan damoukidebel procesebad, TiToeuli am 

procesis/praqtikis ganxorcieleba da Sedegis miRweva SesaZlebelia sxva praqtikisgan 

damoukideblad. Tu samecniero meTodisTvis mniSvnelovania qronologiuri nabijebis 

gaTvaliswineba, samecniero praqtikebis gamoyeneba aZlevs maswavlebels met Tavisu­
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flebas, radgan SeuZlia daanawilos Sesaswavli Tema calkeul nawilebad da moargos 

TiToeuli nawili calkeul praqtikas, an praqtikebs. 

samecniero praqtikebis gamoyeneba moswavleebSi erTi konkretuli kvleviTi unaris 

ganviTarebis SesaZleblobas iZleva, magaliTad: sakvlevi SekiTxvis dasmis, an modelis 

Seqmnis, an monacemebis analizis, monacemebis interpretaciis da a.S. 

gTavazobT samecniero praqtikis ramdenime nimuSis aRweras da am praqtikis farg­

lebSi moswavlis mier gansaxorcielebul qmedebebs:

1.  sakvlevi SekiTxvis dasma – praqtikis farglebSi moswavlem unda Camoayalibos 

sakvlevi SekiTxva; dasaxos gzebi masze pasuxis misaRebad; Seafasos, ra saWiro infor­

macia aqvs ukve da ra damatebiTi monacemebi sWirdeba pasuxis misaRebad; gamoTqvas 

varaudi; gamoiyenos arsebuli codna; sakvlev SekiTxvaSi gamokveTos ori cvladi da 

daadginos maT Soris damokidebuleba. sakvlev SekiTxvasTan dakavSirebiT gamoTqmuli 

varaudi Seamowmos.

2.  modelebis Seqmna da gamoyeneba – moswavleebi qmnian sxvadasxva saxis models 

gansazRvruli sakiTxis, movlenis, procesis sademonstraciod, asaxsnelad, dasa­

sabuTeblad, varaudis mxardasaWerad. modeli SeiZleba iyos fizikuri (mag., mulaJi, 

maketi, analogia), kognitur­vizualuri (sqema, diagrama, cxrili), maTematikuri 

(mag., formula, gantoleba) an kompiuteruli (simulacia). 

3.  kvlevis dagegmva da Catareba – moswavleebi gegmaven da atareben kvlevas (mag., dak­

virvebas, eqsperiments) sxvadasxva garemoSi (mag., skolis laboratoria, bunebrivi 

garemo, saxli, skolis ezo), gansazRvraven aRWurvilobasa da sxva saWiro resurss, 

winaswar aRweren kvlevis etapebsa da procedurebs, agroveben da aRricxaven mona­

cemebs.

4.  monacemebis analizi da interpretacia – moswavleebi axorcieleben kvlevis Sede­

gad, an sxva gziT mopovebuli monacemebis organizebas, raTa mosaxerxebeli iyos maTi 

(monacemebis) analizi, interpretacia da daskvnis gamotana. isini axdenen monacemebis 

vizualizacias cxrilis, grafikuli an sxva saSualebebiT, Semdeg ki maT statisti­

kurad amuSaveben, cdiloben kanonzomierebebisa da tendenciebis aRmoCenas, mizez­

Sedegobrivi kavSirebis dadgenas, cvladebs Soris damokidebulebis Seswavlas.

5.  maTematikuri aparatisa da ist (informaciul-sakomunikacio teqnologiebis)-is 

gamoyeneba – moswavleebi iyeneben maTematikur aparats (mag., gantolebebi, formulebi, 

proporciebi, funqciebi) da procedurebs (mag., gamoTvla, Sedareba), gamosaxaven 

fizikur sidideebs (mag., farTobi, moculoba, wona, dro) Sesabamis raodenobriv 

maxasiaTeblebSi/erTeulebSi, agreTve iyeneben teqnologiebs, qmnian da iyeneben 

kompiuterul programebs/simulaciebs monacemebis warmodgenisTvis, analizisTvis, 

procesis/movlenis modelirebisTvis.

6.  movlenebisa da procesebis axsna – moswavleebi konkretul SemTxvevas, yofiT 

situacias, Tu eqsperimentis Sedegad miRebul monacemebs usadageben Sesabamis 

mecnierul Teoriebsa da Sexedulebebs. isini warmoadgenen gansaxilveli movle­

nis/procesis `mecnieruli axsnas~, romelic emyareba erTi mxriv, moswavlis mier 

mo povebul obieqtur monacemebs, xolo meore mxriv – arsebul mecnierul Teoriebsa 

da miRebul Sexedulebebs.

7.  argumentirebuli msjeloba – moswavleebs mohyavT argumentebi TavianTi Sexe­

dulebebis dasacad, ama Tu im mosazrebis Zlieri da susti mxaris dasadgenad, das­

mul kiTxvaze saukeTeso pasuxis/axsnis mosaZebnad. isini ayalibeben argumentebs 

sarwmuno mtkicebulebebis saxiT – obieqtur monacemebze dafuZnebiT, Semdeg ki 

iyeneben maT diskusiis, debatebis, ubralod, mosazrebebis gaziarebis dros. gansx­

vavebuli, an axali mtkicebulebebis gacnobis Sedegad, maT, SesaZloa, gadaafason 

da Secvalon sakuTari Sexedulebebi.
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8. informaciis mopoveba, Sefaseba da gaziareba – moswavleebi samecniero xasiaTis 

teqstidan, statiidan, internetidan, videoleqciidan da sxv. informacias moi­

Zieben, SearCeven, daamuSaveben, gaaerTianeben. moZiebul informaciis axarisxeben 

cxrilebis, diagramebis, grafikebis da sxva saxiT, afaseben informaciis sandoobas, 

misi saWiroebisamebr gamoyenebas da miRebuli produqtis gaziarebas zepiri, weriTi 

an sxva formiT. am gziT isini iReben codnas da uziareben TavianT ideebs, Sedegebs, 

`aRmoCenebs~ sxvebs.

manipulativebi

moswavleebi ukeTesad iTviseben masalas, Tu CarTulni arian praqtikul davalebebSi, 

TamaSebSi, TanamSromlobiT swavlebaSi. praqtikuli davalebebi moswavles gacnobiere­

buli, dinamikuri, saxaliso swavlis saSualebas aZlevs. gTavazobT erT­erT praqti­

kul meTods – „manipulativebi“. am meTodiT moswavle axdens cnebebis demonstrire­

bas, codnas iRebs damoukideblad. manipulativebis gamoyeneba SesaZloa swavlebis 

sxvadasxva etapze, axali cnebis Semotanis, gavarjiSeba/ganmtkicebis, an Sejamebis 

etapebze. manipulativebad SeiZleba gamoviyenoT: sxvadasxva masalis, formis, zomis, 

feris sagnebi. isini SesaZloa iyos Zalian martivi, mag., brinjis marcvali, an rTuli – 

mzis sistemis modeli. manipulativi SesaZloa iyos maswavleblis an moswavlis mier 

damzadebuli, SeiZleba maTi maRaziaSi SeZena an Sinidan motana. 

manipulativebi SegviZlia gamoviyenoT mravali mimarTulebiT, magram gansakuTrebiT 

efeqtiania maTi gamoyeneba iseTi cnebebis Seswavlisas, romlebic aradakvirvebadia 

mikroskopuli zomebis gamo; Sedgeba bevri nabijis an etapisgan; gaaCnia moZravi nawilebi 

an komponentebi; warmoadgens abstraqtul ideas.

manipulativebi nayofieria kinesTetikuri swavlis stilis mqone moswavleebisTvis. 

gansakuTrebiT sasargebloa manipulativebiT swavleba Seswavlis SezRuduli unaris 

mqone moswavleebisTvis. 

 manipulativebis gamoyeneba exmareba moswavleebs: 

• samecniero cnebebisa da ideebis ganxilvaSi;

• problemis gadasawyvetad sxvadasxva gzis ZiebaSi;

• procesebis/movlenebis, sakuTari mosazrebis gamoxatvaSi sxvadasxva xerxiT;

• erTobliv muSaobaSi;

• prezentaciebis momzadebaSi;

• sakuTari swavlis procesis marTvaSi;

• TviTrwmenis gaZlierebasa da TviTSefasebis amaRlebaSi. 

                                     
magaliTi: mcenareuli da cxoveluri ujredis modelis Seqmna.

mizani: cnebebis demonstrireba, Temis ganmtkiceba.

modeli SeiZleba davamzadoT gakveTilze an  moswavleebma damoukideblad gaakeTon 

saxlSi.  mieciT moswavleebs saWiro masalis CamonaTvali, romelsac SeiZenen maRaziaSi 

an Sin moiZieben.

masala: webo, TeTri feris furclebi, Zafi, makrateli, sakancelario dana, buSti, 

wyali, Wiqa,  stafilo, Jelatini (an raime msgavsi masala), lobiosa da brinjis marcvlebi, 

feradi markerebi.

msvleloba: moswavleebi daadgenen mcenareul da cxovelur ujredebs  Soris msgavseba­ 

gansxvavebas. Semdeg ki modelis Sesaqmnelad saWiro  masalebs miusadageben ujredis 

organoidebs. magaliTad:  
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mitoqondria

birTvi
vakuoli

citoplazma

citoplazma

ujredis 

kedeli

garsi

qloroplasti

mitoqondria

birTvi

   mcenareuli ujredi  cxoveluri ujredi

mcenareuli ujredi

ujredis kedeli – Zafi;

membrana  – buSti;

mitoqondria – lobios marcvali; 

birTvi – stafilo (mrgvalad moWrili);

qloroplasti – brinjis marcvlebi;  

citoplazma – Jelatini; 

cxoveluri ujredi

mitoqondria – lobios marcvali; 

birTvi – stafilo; 

citoplazma – Jelatini;

moswavleebi organoidebs Seusabameben masalas da moamzadeben  modelisTvis – sakancela­

rio daniT mrgval naWrebad daWrian stafilos; makratliT wvrilad daWrian buSts; lobios 

marcvals gaWrian Suaze;  brinjis 3­4 marcvals erTmaneTze miawebeben; Jelatinis fxvnils 

gaxsnian wyalSi; 

qaRaldis furcelze Tanmimdevrulad aawyoben/daawebeben mcenareuli da cxoveluri 

ujredebis models.

modeli SeiZleba Seiqmnas feradi furclebiT. aseT SemTxvevaSi moswavleebi  gamoWrian 

organoidebs da daawebeben furcelze.

 SeiZleba manipulativebis Seqmna sokos/baqteriis ujredebze;  aseve cxovelTa sasicocx­

lo ciklze (bayayis sasicocxlo cikli, peplis sasicocxlo cikli) da sxv.

gonebrivi ieriSi

`gonebrivi ieriSi~ erT­erTi interaqtiuri meTodia. misi mizania problemis gadaWra 

mTeli klasis monawileobiT, ideaTa Tavisufali gamoTqmis gziT. ̀ gonebrivi ieriSi~ xels 

uwyobs SemoqmedebiTi azrovnebis ganviTarebas. moswavleebi swavloben sxvis mosmenas.

`gonebrivi ieriSi~ SeiZleba Catardes damoukideblad an warmoadgendes sxva 

savarjiSos nawils. maswavlebeli winaswar arCevs problemas da SekiTxvis saxiT mka fiod 

Camoayalibebs mas. amis Semdgom iwyeba `gonebrivi ieriSis~ pirveli etapi, romelsac 

ideaTa generirebis (dagrovebis) etapi ewodeba.

am dros daculi unda iyos Semdegi wesebi:

1.  monawileTa mier mosazrebebis gamoTqmis dros dauSvebelia mosazrebaTa kritika, 

kamaTi an Sefaseba;

2.  monawileni ideebs gamoTqvamen nebayoflobiT da ara – maswavleblis survilisamebr;
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3.  TiTo moswavlem SeiZleba gamoTqvas erTi an ramdenime mosazreba, romelic SeiZleba 

iyos rogorc originaluri, ise sxvisi ideis gameoreba;

4.  yvela idea unda dafiqsirdes (daiweros) dafaze (yvelaze miuRebelic ki);

5.  rodesac ideaTa gamoTqmis sixSire daiklebs, maswavlebeli kidev erTxel aZlevs 

moswavleebs dafiqrebis saSualebas;

6.  dro SeiZleba winaswar ganisazRvros an maswavlebelma saWiroebisamebr Sewyvitos 

ideaTa generirebis procesi. 

meore anu ideaTa Sefasebis etapze:

1.  gamoTqmul mosazrebebs mimoixilaven;

2.  Tu ramdenime mosazreba msgavsia, am SemTxvevaSi xdeba maTi ganzogadeba­gaerTianeba;

3.  moswavleebs vTxovT, ganzogadebuli ideebidan amoarCion 2­3 idea, romelic, maTi 

azriT, yvelaze Rirebulia da daalagon isini mniSvnelobis mixedviT (jer yvelaze 

mniSvnelovani idea iwereba da a.S.).

4.  sabolood gamoiyofa yvelaze mniSvnelovani ideebi, romlebic dasmuli problemebis 

gadawyvetisaTvis arsebiTi iqneba. VII klasSi ̀ gonebrivi ieriSis~ srulad warmarT­

va sakmao dros moiTxovs da SeiZleba misi gamoyeneba Semajamebel an gameorebis 

gakveTilebze. Cveulebriv gakveTilebze ki upriania dafaze Camoiweros ara yvela, 

aramed ramdenime moswavlis mosazreba, imaTi, visac gansxvavebuli Sexe dulebebi aqvT. 

`gonebrivi ieriSis~ gamoyeneba xels uwyobs ara marto SemoqmedebiTi azrovnebis 

ganviTarebas, aseve  gansxvavebuli azrisadmi Semwynareblobas da pativiscemas 

uyalibebs, uviTarebs moswavleebs TanamSromlobisa da urTierTobis unar­Cvevebs.

niSanTa sistemiT kiTxva

aRniSnuli strategia xels uwyobs moswavleebs gaazrebulad da siRrmiseulad daa­

muSavon sainformacio, samecniero­kvleviTi teqstebi. aseTi teqstebis kiTxvisas 

xSirad moswavleebs uWirT mniSvnelovani da strategiuli informaciis amokreba, 

rac informaciis gaazrebas da gagebas uSlis xels. aRniSnuli strategia saSualebas 

aZlevs moswavles arsebul da axal informacias Soris kavSirebi daamyaros da myari/ 

safuZvliani codnis konstruireba SeZlos.

meTodis aRwera: pedagogi moswavleebs warudgens Sesaswavl Temas da konkretul 

teqsts, romlis damuSavebac mouwevT. maswavlebeli dafaze akravs formats, romelzec 

Camowerilia Semdegi aRniSvnebi da uxsnis moswavleebs, rom teqstis damuSaveba ̀ niSanTa 

sistemis“ daxmarebiT mouwevT:

„“ amokiTxuli informacia emTxveva Cems codnas;

`­~ amokiTxuli informacia ewinaaRmdegeba Cems codnas;

`+~ amokiTxuli informacia axalia CemTvis;

`?~ amokiTxuli informacia ucnaurad meCvena, an am sakiTxze metis gageba msurs;

moswavleebi kiTxuloben teqsts da avseben (individualurad, wyvilSi an jgufSi) 

cxrils: 

 + - ?
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aucilebeli ar aris yoveli striqonis an abzacis gadatana cxrilSi, konkretuli 

niSnis qveS. SesaZloa moswavleebma mTliani winadadeba an mxolod erTi termini gadai­

tanon, an erTdroulad ori niSnis qveS daweron winadadeba/termini. maTi Canawerebis 

mixedviT maswavlebeli warmarTavs diskusias. gamoyenebuli niSnebis raodenobis Secvla 

maswavlebels Sexedulebisamebr SeuZlia.

aRniSnuli strategiis gamoyenebis Sedegad moswavles SeuZlia: teqstze damouki­

deblad muSaoba, gaazrebuli kiTxva da informaciis daxarisxeba.

aqtiuri leqcia

aRniSnuli strategia xels uwyobs moswavleebSi iseTi unarebis ganviTarebas, rogoricaa: 

mosmena, damaxsovreba da perifrazireba, SekiTxvebis dasma, msjeloba, TanamSromloba 

da daskvnebis gamotana; meTodi moiTxovs maswavleblisgan:

•  winaswar moamzados kiTxvebi, romlebsac dausvams moswavleebs leqciis dawyebis 

win da daadgens, ra ician moswavleebma axal TemasTan dakavSirebiT;

•  Camoweros leqciis sakvanZo sakiTxebi da leqciis win sTxovos moswavleebs, daukav­ 

Siron es sakiTxebi ganvlil masalas an sakuTar gamocdilebas;

•  leqcia dayos blokebad da yoveli blokis dasrulebis Semdeg dausvas moswavleebs 

kiTxvebi;

•  leqciis dasrulebis Semdeg, gakveTilis Sejamebis mizniT maswavlebelma unda daus­

vas klass erTi sakvanZo kiTxva da rac saSualebas miscems moswavleebs gamoTqvan 

mosazrebebi da gamoitanon saTanado daskvnebi;

„naTeli, bundovani“

meTodi moswavleebs gaaazrebulad kiTxvisa da Sesaswavli Temis damuSavebis saSuale­

bas aZlevs. es strategia exmareba maT informacia gaiazron, daaxarisxon da gamoyon 

naTeli da bundovani sakiTxebi.

maswavlebeli moswavleebs sTxovs, rveuli vertikaluri xaziT or nawilad gayon, 

marcxena svetSi Camoweron naTeli, xolo marjvenaSi bundovani sakiTxebi. amis Semdeg 

moswavleebi kiTxuloben teqsts da avseben svetebs.

maswavlebeli moswavleebs winaswar ganusazRvravs kiTxvisTvis dros.

kiTxvis dasrulebis Semdeg moswavleebi wyvildebian, jer uziareben erTmaneTs, Semdeg 

ki ganixilaven Canawerebs, raTa daexmaron erTmaneTs bundovani sakiTxebis garkvevaSi.

wyvilebSi davalebis Sesrulebis Semdeg maswavlebeli arkvevs, romeli sakiTxi 

darCa yvelasTvis gaugebari (saWiroebis SemTxvevaSi uxsnis) da diskusias swored am 

sakiTxebze warmarTavs.

meTodis gamoyenebis safuZvelze moswavleebs SeuZliaT informaciis daxarisxeba, 

damoukideblad azris formulireba, teqstze damoukideblad muSaoba, TanamSromloba 

da komunikacia. 

`mozaika~

meTodi Sedgeba 4 etapisgan:

I etapi: ZiriTadi jgufebis Sedgena da masalis ganawileba

klasi iyofa 4­kacian jgufebad. jgufis TiToeul wevrs urigdeba masala, romelic 

erTi mTliani informaciis (teqstis) raRac nawils Seadgens da aqvs garkveuli rigiTi 

nomeri (1, 2, 3, 4). man individualurad, 10 wT­is ganmavlobaSi unda daamuSaos da Seiswav­

los, raTa miRebuli informaciis sxvisTvis gadacema SeZlos.
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II etapi: eqspertTa jgufebis mier masalis Seswavla

am etapze yalibdeba e. w. `eqspertTa jgufebi~, vinc amuSavebs #1­l informacias, 

erTiandeba magidis irgvliv, romlis rigiTi nomeria 1, visac aqvs informacia #2, ikri­

beba meore magidis garSemo da a. S. aqedan gamomdinare, TiToeuli magidis irgvliv 

aRmoCndebian erTi da imave informaciis mqone moswavleebi oTxive jgufidan, romle­

bic SemdgomSi gadaiqcevian e. w. `informaciis eqspertebad~. isini erTad kiTxuloben 

da kidev erTxel swavloben saerTo masalas, eZeben am masalis sxvebisTvis gadacemis 

saukeTeso da efeqtian gzebs, meTodebs, weren gegmas, xazaven sqemebs da a.S.

III etapi: ZiriTad jgufSi dabruneba miRebuli codnis gadacemis mizniT

moswavleebi brundebian Tav­TavianT ZiriTad jgufebSi da rigiTi nomris dacviT (jer 

yveba 1­li nomeri, Semdeg me­2 da a. S.) warudgenen TavianT masalas erTmaneTs. jgufis 

mizania misma yvela wevrma srulyofilad aiTvisos TiToeuli wevris (`eqspertis~) mier

damuSavebuli masala.

IV etapi: individualuri da jgufuri pasuxismgebloba, miRebuli codnis Sefaseba. 

jgufis TiToeuli wevri valdebulia, saTanadod aiTvisos Tanagundelebis mier mowo­

debuli mTeli informacia (mozaikac swored amitom hqvia, nawilebidan – mTlianisken). 

miRebuli codna SeiZleba Semowmdes sxvadasxva gziT (mag., werilobiTi formiT, zepiri 

TxrobiT, kiTxva­pasuxiTa da sxva saxis prezentaciiT).

gadaxede/dasvi SekiTxvebi/waikiTxe/gadmoeci/ganixile

es meTodi exmareba moswavleebs teqstis gaazrebaSi. es aris aqtiuri swavlis strate­

gia, romelic erT Temaze gansxvavebuli informaciis dagrovebisa da gansxvavebuli 

Sexedulebebis gamoxatvis procesSi rTavs moswavleebs.

meTodis aRwera: kiTxvis dawyebamde moswavleebi usmenen maswavleblis mokle leqcias. 

wakiTxvamde moswavleebi gadaxedaven teqsts, saTaurs, daukvirdebian ilustraciebs, 

suraTis minawerebs, cxrilebs, grafikebs, amoiweren Sesabamis terminebs, kiTxulo­

ben SekiTxvebs, romelebic paragrafSia mocemuli. gadaxedvis safuZvelze sakiTxTan 

dakavSirebiT Camoweren SekiTxvebs.

Semdeg moswavleebi kiTxuloben wignSi mocemul teqsts. kiTxvis procesSi moiZieben 

pasuxebs Tavdapirvelad dasmul SekiTxvebze, xolo teqstis wakiTxvis Semdeg moswav­

leebi: a) zepirad Seajameben wakiTxuls da daweren wakiTxuli informaciis Semoklebul 

variants sakuTari sityvebiT; b) kiTxvis dasrulebis Semdeg moswavleebi mTel klasSi 

an mcire jgufebSi marTaven diskusias mocemul sakiTxze. diskusia moicavs Sedarebas 

leqciis Sinaarssa da wakiTxuli teqstis Sinaarss Soris.

„kubi“

meTodi Temis sxvadasxva kuTxiT gaSuqebis saSualebas iZleva. SerCeuli Tema moswav­

leebisTvis kargad nacnobi unda iyos. misi ZiriTadi daniSnuleba kiTxvas, werasa da 

azrovnebas Soris kavSiris damyarebaa. aRniSnuli meTodis gamoyenebiT maswavlebeli 

moswavleebs exmareba: damoukidebeli weris unaris ganviTarebaSi, sakuTari Tavisadmi 

rwmenis ganmtkicebaSi, sxvisi azris Sefasebisa da gaziarebis SiSis daZlevaSi, garkveuli 

Temis irgvliv mravalferovani mosazrebebis formirebaSi. moswavleebi weriT naSroms 

qmnian Semdegi instruqciis mixedviT: 

aRwereT: aRwereT, daaxasiaTeT sagani, movlena an sxva (rogoria? feri, forma, zoma, 

sxva maxasiaTeblebi); 

SeadareT: ras gaxsenebT? risgan gansxvavdeba? ra Tavisebureba axasiaTebs? daukavSire, 

rogorc nacnob, ise ucnob sagnebs, movlenebs da sxv.; 

gaaanalizeYT: dawereT 4­5 postulati, rac msjelobis saSualebas mogcemT – ram gamoi­
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wvia? ra faqtorebma ganapiroba? ram Secvala an raze moaxdina zemoqmedeba (ganviTa­

rebaze, mecnierebaze da sxv.)? varaudebis gamoTqma SegiZliaT? 

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

saamisod? sawinaaRmdego gamoTqviT: gamoTqviT sawinaaRmdego mosazrebebi da daa­

sabuTeT Sesabamisi argumentebiT, daasaxeleT mizezebi;

SeafaseT: SeajameT Tqveni naazrevi da gamoitaneT daskvna.

weris dasrulebis Semdeg moswavleebi naSromebs uziareben erTmaneTs. sasurvelia 

urTierTgaziarebis dros erTmaneTs miscen rCevebi da gansazRvron, ra moewonaT da 

ra – ara (magaliTad „momewona Seni xedva..... egeb raime miTxra am Temis Sesaxeb......“ da 

a.S.). SesaZlebelia naSromi Seiqmnas jgufSic. am SemTxvvevaSi maswavlebeli klass hyofs 

eqvskacian jgufebad da jgufis TiToeul wevrs dasamuSaveblad konkretul sakiTxs 

(aRwere, Seadare, gaaanalize, daicavi, sawinaaRmdego gamoTqviT, Seafase) aZlevs. moswav­

leebi Tavad irCeven saukeTeso variants da warudgenen klass.

diskusia 

saklaso diskusia exmareba moswavleebs sakiTxis Rrma da detalur ganxilvaSi. ker­ 

Zod, saklaso diskusiis dros iqmneba iseTi atmosfero, sadac moswavleebs SeuZliaT 

azrebis urTierTgaziareba, axali ideebis gamoTqma, sxvisi azrebis mosmena da gageba, 

komunikaciisa da TviTgamoxatvis unar­Cvevebis gaumjobeseba. saklaso diskusiis 

momzadebisas maswavlebelma zustad unda SearCios diskusiis Tema. es gulisxmobs imas, 

rom diskusiisTvis gankuTvnili Tema iyos sagnisa da konkretuli sakiTxis Sesatyvisi. 

aseve, maswavlebelma saklaso diskusiisTvis unda Seqmnas Sesabamisi fizikuri garemo 

(mag., wreSi jdoma diskusiis TiToeul monawiles aZlevs SesaZleblobas ufro advilad 

daamyaros komunikacia, didi jgufebi SeiZleba daiyos ufro patara jgufebad da a. S.);

diskusiis mimdinareobis dros maswavlebelma unda gaiTvaliswinos Semdegi:

1.  diskusiis warmarTvisTvis Sesabamisi saklaso garemos Seqmna:

•  diskusiis wesebis Camoyalibeba (azris gamoTqmis wesebi da a. S.) da procedurebis 

dacva;

•  ZiriTadi Temebisa da terminebis zogadi mimoxilva;

•  diskusiasTan dakavSirebuli molodinebis gamoTqma;

•  diskusiisTvis sakmarisi drois gamoyofa.

2.  monawileobis waxaliseba/xelSewyoba:

•  moswavleebis dasaintereseblad mastimulirebeli SekiTxvebis dasma;

•  moTxovna, rom moswavleebma mudmivad Seajamon ganxiluli sakiTxebi;

•  kiTxvebis momzadeba da moswavleebisTvis garkveuli drois micema, raTa maT 

winaswar moamzadon pasuxebi da Semdeg mTel klass warudginon.

3.  diskusiis warmarTva da daskvnebis Sejameba:

•  moswavleebis waxaliseba, raTa maT gamoTqvan TavianTi ideebis gamamyarebeli 

argumentebi;

•  Cumi/morcxvi moswavlisTvis specifikuri davalebis micema, rac xels Seuwyobs 

mis monawileobas, CarTvas diskusiaSi;

•  ganxiluli sakiTxebis Sejameba da ZiriTadi azrebis Camoyalibeba: moswavleebis 

ideebis ganmarteba da moswavleebisgan damatebiTi komentarebis moTxovna.

diskusiis msvlelobis dros maswavlebeli:

1.  unda darwmundes, rom jgufis yvela wevrma sworad gaigo diskusiis Tema da mizani;

2.  moswavleTa motivirebisTvis, sasurvelia, xazi gausvas gansaxilveli sakiTxis 

winaaRmdegobriv xasiaTs;

3.  unda ecados, yvelam miiRos monawileoba diskusiaSi, gaaaqtiuros pasiuri moswav­

leebi;
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4.  yuradRebiT moisminos yvelas azri da mxolod amis Semdeg mokled Seajamos jgu­

furi msjeloba;

5.  Tvalyuri adevnos, rom klasma ar gadauxvios diskusiis Temas;

6.  ecados, Semoifarglos SekiTxvebis dasmiT da bundovani gamonaTqvamebis dazuste­

biT;

7.  diskusiis Sejamebisas, SeZlebisdagvarad, aRniSnos yvelas azri da xazi gausvas 

SexedulebaTa mravalgvarobis mniSvnelobas.

`kuTxeebi~

meTodi `kuTxeebi~ gamoiyeneba saklaso diskusiis warmarTvisas, kamaTis provoci­

rebisa da jgufebs Soris paeqrobis gasaCaReblad, ori an meti poziciis arsebobisas. 

savarjiSo aqtiurad da xalisianad sruldeba. es meTodi agreTve kargia klasSi teqstebis 

kiTxvis, leqciis mosmenis, filmis Cvenebis Semdeg STabeWdilebebis Sesafaseblad, 

gansxvavebuli Tvalsazrisis dasafiqsireblad.

meTodi `kuTxeebi~ moswavleebs saSualebas aZlevs, gamoTqvan sakuTari azri da 

daicvan TavianTi pozicia, agreTve yuradRebiT mousminon sxvebis argumentebs da 

amis mixedviT, garkveuli msjelobis Semdeg gaiziaron an ar gaiziaron gansxvavebuli 

mosazrebebi (Secvalon an ar Secvalon sakuTari pozicia).

pedagogi moswavleebs sTavazobs sadiskusio Temas. moswavleebi individualurad 

irCeven garkveul pozicias da ikaveben saklaso oTaxSi ̀ am poziciisTvis~ gankuTvnil 

adgils (SesaZlebelia SeirCes saklaso oTaxis kuTxeebi, merxebi, romlebzec keTdeba 

poziciis aRmniSvneli warwera).

dajgufebuli moswavleebi erTmaneTs uziareben TavianT mosazrebebs da iwyeben 

jgufurad msjelobas, raTa Semdeg daasabuTon TavianTi versia (dasabuTeba SesaZle­

belia werilobiT). moswavleebi unda Seecadon, rac SeiZleba damajerebeli da sain­

tereso iyos prezentacia.

saWiroebis SemTxvevaSi maswavlebeli exmareba jgufebs.

moswavleebs SeuZliaT diskusiis msvlelobisas Seicvalon Sexeduleba – gadaadgil­

dnen erTi kuTxidan meoreSi da im jgufSi gadainacvlon, romlis mosazrebasac imjerad 

eTanxmebian. mosmenisa da kamaTis dros moswavleebma, sasurvelia, gaakeTon Canawerebi, 

rac daexmareba maT poziciis werilobiT gamoxatvasa da dacvaSi.

saazrovno sqemebi anu kognituri diagramebi

saazrovno sqemebi anu kognituri diagramebi  Sedegiani swavlebis erT­erTi mniSvnelovani 

elementia, romelic moswavleebs exmareba mniSvnelovani informaciis aRqmaSi, wakiTxuli 

informaciis gagebasa da gaazrebaSi, mTavari da meorexarisxovani informaciis gami­

jvnaSi, mniSvnelovani informaciis damaxsovrebaSi, Sedarebis safuZvelze msgavsebisa 

da gansxvavebis dadgenaSi, sakiTxis nawilisa da mTelis, movlenebsa da faqtebs Soris 

urTierTkavSiris danaxvaSi, cnebisa da detalebis urTierTmimarTebis dadgenasa da 

vizualurad danaxvaSi. gamoiyeneba rogorc individualuri, aseve jgufebSi muSaobis 

dros.
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diagrama 1. klasifikaciis sqema

diagrama 2. venis diagrama

gansaxvaveba msgavseba gansxvaveba

diagrama 3. gadajaWvuli cnebebi

gansaxvaveba msgavseba gansxvaveba

diagrama 4. axali informaciis aRqmis

analizi Sejameba

pirveli komentari meore komentari

diagrama 5. cnebebis sqema

diagrama 6. movlenaTa jaWvi (Tanmimdevroba)

a) 

•	

•	

•	

 

5.

gansxvaveba gansxvaveba

b)
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diagrama 4. aRweriTi sqema

Sedegi

diagrama 5. mizez -Sedegobriobis 
sqema

cneba

maxasiaTe-

beli

magaliTi

maxasiaTebeli

magaliTi

maxasiaTe-

beli

magaliTi

prezentacia

prezentaciis saSualebiT msmenelebs miewodeba garkveuli informacia. prezentacia 

gamoiyeneba: klasisaTvis axali sakiTxis gasacnobad; diskusiis Sedegebis gasaziare­

blad; faqtebisa da statistikuri monacemebis warsadgenad.

prezentaciis gamoyenebisas unda gaviTvaliswinoT, rom:

•  prezentacia calmxrivi komunikaciis formaa;

•  moswavleebs pasiuri roli aqvT da maTi yuradReba rom ar modundes, prezentacia 

ar unda iyos xangrZlivi da monotonuri;

•  prezentators esaWiroeba garkveuli unar­Cvevebi, rom SeZlos dasamaxsovrebeli 

prezentaciiT wardgena; magaliTad, saubris sainteresod dawyeba;

•  prezentacia ar gamodgeba qcevisa Tu unarebis Sesacvlelad. amisaTvis saWiroa, 

prezentacias mohyves praqtikuli savarjiSo.

•  saWiroa cxovrebiseuli an faqtebze dayrdnobili magaliTebis miwodeba;

•  saWiroa sityvebisa da frazebis mravaljer gameorebis Tavidan acileba;

•  saWiroa erTi Temidan meoreze logikuri gadasvla;

•  saWiroa Sesatyvisi leqsikonis gamoyeneba;

•  saWiroa auditoriisTvis gasagebi terminologiis gamoyeneba.

miuxedavad imisa, ra xangrZlivobisaa prezentacia, is unda Seicavdes Semdeg etapebs:

1.  Sesavali – prezentaciis Temis wardgena;

2.  ZiriTadi nawili – informaciis miwodeba TvalsaCino masalebis gamoyenebiT;

3.  daskvna – Sejameba, ZiriTadi debulebebis xazgasma.

eqskursia da eqspedicia

meTodis aRwera:

biologiis Seswavlisas didi mniSvneloba aqvs eqskursiebsa da Tematur eqspediciebs, 

romlebic moswavleebs exmareba gacilebiT Rrmad da safuZvlianad Seiswavlon cocxali 

organizmebis mravalferovneba, gaerkvnen masSi, daadginon organizmebsa da garemo 

pirobebs Soris arsebuli kavSirebi. metad mniSvnelovania, rom swored eqskursiebisa 

da eqspediciebis dros uviTardebaT moswavleebs dadebiTi SegrZnebebi garemos mimarT 

da SesaZlebloba eZlevaT, gakveTilze naswavli uSualod daakavSiron realobasTan. 

eqskursiis an eqspediciis Sinaarsi uSualod unda ukavSirdebodes wina gakveTile­

bze ganvlil an Semdgom gakveTilebze gasavlel masalas. amave dros, aucilebelia 

6. 7.
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eqskursiisa Tu eqspediciis dros Segrovebuli masalis, miRebuli warmodgenebisa da 

dakvirvebis Sedegebis gamoyeneba saswavlo procesSi. bunebis Seswavlisadmi kvleviTi 

da mzrunvelobiTi midgoma SesaZleblobas iZleva, eqskursiebisa da eqspediciebis 

dros bavSvebs adgilze SevaswavloT mcenareebze, cxovelebze da zogadad, cocxal 

organizmebze dakvirveba, Sedareba da maT Soris arsebuli urTierTkavSirebis dad­

gena, da rac mTavaria, gavuRvivoT garemoze zrunvisa da pasuxismgeblobis grZnoba.

eqskursiebsa an eqspediciebs didi SemecnebiTi da aRmzrdelobiTi funqcia akisria: 

maTi wyalobiT moswavleTa codna Rrmavdeba, es xels uwyobs Teoriuli codnis praq­

tikulTan Serwymas; moswavleebs uyalibdebaT ekologiuri da esTetikuri cnobiereba, 

dadebiTi gancdebi.

meTodis gamoyeneba:

eqskursia da eqspedicia SeiZleba iyos saswavlo (programuli) da arasaswavlo (pro­

gramis gareSe), Tematuri da kompleqsuri. saswavlo eqskursia da eqspedicia SeiZleba 

Catardes rogorc sakiTxis Seswavlamde (mag., eqskursia skolis adgilmdebareobis 

Sesaswavlad), ise misi Seswavlis Semdeg (mag., cxovelebisa da mcenareebis Seswavlis 

Semdeg). eqskursia da eqspedicia, rogorc wesi, sami etapisgan Sedgeba: mosamzadebeli 

(saorganizacio), ZiriTadi (eqskursiis an eqspediciis miznis, amocanis, kvlevis gansaz­

Rvra) da Semajamebeli (namuSevrebis prezentacia). metad mniSvnelovania is faqtori, 

rom mosamzadebeli samuSaos Sesrulebis Semdeg moswavleebs mieceT moqmedebis Tavi­

sufleba da damoukidebloba, raTa maT Tavi ise igrZnon, rogorc savele mkvlevrebma. 

swored eqskursia da eqspedicia aZlevs SesaZleblobas moswavleebs, piradi gamocdile­

biT daeuflon bunebaSi, velze an samuSao adgilas masalis Segrovebas, Segrovebuli 

masalis konservaciis zogierT xerxs, agreTve piradad gaecnon bunebis obieqtebs, 

movlenebs. eqskursiis an eqspediciis Semdeg moswavleebma unda moamzadon maT mier 

Catarebuli dakvirvebis, kvlevebis werilobiTi an sxva saxiT warmodgenili angariSi; 

aseve aucilebelia Segrovebuli masalis momzadeba, Senaxva da analizi, maTi Sedar­

eba saxelmZRvanelos Sesabamis gakveTilTan, garemosdacviTi da ekologiuri prob­

lemebis ganxilva, diskusiis mowyoba SesaZlo praqtikuli RonisZiebis Taobaze, sxva 

praqtikuli saqmianobis Catarebis ganxilva da dagegmva (mag., botanikuri eqspediciis 

an botanikur baRSi eqskursiis Semdeg samkurnalo balaxebis Segroveba, dekoratiuli 

an sxva mcenareebis moSeneba skolis ezoSi da patara botanikuri baRis Seqmna, cocxali 

kuTxis mowyoba, Segrovebuli masalisa da Catarebuli analizis Sedegebis gamoyenebiT 

saswavlo damxmare saSualebaTa damzadeba, herbariumis, akvariumis gakeTeba da sxv.).

moqmedebis gegma:

1.  eqskursiis an eqspediciis dagegmva: maswavlebeli winaswar ecnoba eqskursiis an 

eqspediciis Catarebis adgils, poulobs da arCevs yvelaze saintereso tipur obi­

eqtebs, Seiswavlis marSruts, mosaxerxebel adgilebs SeCerebisTvis, moifiqrebs 

moswavleTa mier damoukidebeli dakvirvebebisa an samuSaoebis Catarebis xasiaTs, 

risi Segroveba SeuZliaT maT am dros, Seadgens eqskursiis an eqspediciis Catarebis 

gegmas, gansazRvravs Semajamebeli saubrisTvis ZiriTad sakiTxebs.

2.  moswavleTa momzadeba: moswavleTaTvis eqskursiis an eqspediciis amocanebisa da 

Sinaarsis gacnoba; davalebebisa da Sesabamisi aRWurvilobis (mag., kompasi, niCabi, 

saqaRaldeebi herbariumisTvis, etiketebi, qilebi, saWeri badeebi, lupa da sxv.) 

ganawileba moswavleTa jgufebs Soris; bunebaSi qcevisa da usafrTxoebis wesebis 

gacnoba.

3.  eqskursiis an eqspediciis Sejameba: eqskursiis an eqspediciis dros Segrovebuli 

masalis damuSaveba da gamoyeneba. meTodis gamoyenebisas gasaTvaliswinebelia: winas­
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wari dagegmva da swori organizacia; bunebaSi qcevisa da usafrTxoebis wesebis dacva, 

dasaxlebuli punqtisa da skolis adgilmdebareobidan gamomdinare.

TvalsaCinoebebsa da monacemebze muSaoba

meTodis aRwera:

bunebismetyvelebis gakveTilebze didi mniSvneloba aqvs ilustraciebs: suraTebs, 

fotoebs, naxatebs, naxazebs, tabulebs, cxrilebs, grafikebs, rukebs da swavlebis iseT 

saSualebebs, rogoricaa: videorgolebi/filmebi, naturaluri obieqtebis koleqciebi 

da sxva. aseTi masala moswavleTaTvis codnis SeZenis mniSvnelovani wyaroa, amaRlebs 

swavlebis Sedegianobas, xels uwyobs damoukideblad muSaobas, aviTarebs moswavleTa 

SemecnebiT da SemoqmedebiT unars. sxvadasxva gamomsaxvelobiTi saSualeba did rols 

asrulebs moswavleebis aRqmisTvis miuwvdomeli obieqtebisa da movlenebis Sesaxeb 

warmodgenebis Camoyalibebis procesSi. 

aRniSnuli meTodis mizania moswavles ganuviTaros iseTi unar­Cvevebi, rogorebicaa: 

dakvirveba, Sedareba, mizezSedegobrivi kavSirebis damyareba da analizi, klasifikacia, 

damoukidebloba, SemoqmedebiToba, interpretacia. meTodis gamoyenebisas gasaTva­

liswinebeli pirobebia gakveTilis dagegmvisas dasamuSavebeli masala, moswavleTa 

asaki da esg­is moTxovnebi.   

.
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6. 
 
 
saswavlo procesi da saswavlo Temis/Temebis dagegmva

 

saqarTvelos skolebSi dResac aqtiurad inergeba Tanamedrove swavleba­swavlis mimar­

Tuleba – interaqtiuri swavleba, romelic efuZneba konstruqtivistul Teorias. interaq­

tiuri ar aris swavla, rodesac maswavlebeli kiTxvebs usvams moswavleebs da isini pasuxoben. 

interaqtiuria swavla, rodesac moswavle TviTon aris CarTuli saswavlo procesSi da misi 

aqtiuri monawilea. swavlis safuZvels moswavlis individualuri gamocdileba, arsebuli 

codna da pirovnuli monacemebi warmoadgens. interaqtiuri swavleba ormxrivi procesia, 

romlis drosac moswavleebi aqtiur rols asruleben, pasuxoben kiTxvebs, TanamSromlo­

ben jgufis wevrebTan muSaobis dros, aqtiurad erTvebian diskusiaSi, gamoTqvamen azrs 

da a.S. skolaSi interaqtiuri swavlebis danergvam Secvala gakveTilze maswavleblisa 

da moswavlis rolebi, swavla­swavlebis miznebi. 

ganaTlebis mkvlevrebi miiCneven, rom swavleba warmatebulia, Tu 

­ maswavlebeli qmnis moswavlis swavlisTvis xelsayrel saswavlo garemos; 

­ swavla moswavlezea orientirebuli, gaTvaliswinebulia misi SesaZleblobebi; 

­ maswavlebeli moswavleebTan erTad gegmavs saswavlo process;

­ saswavlo procesi agebulia moswavleTa winare codnasa da gamocdilebaze.

ganaTlebis mkvlevrebi miiCneven, rom swavla warmatebulia, rodesac

­ moswavle sakuTari gamocdilebis meSveobiT wyvets problemas;

­ moswavleebi erTad TanamSromloben, fiqroben, iReben gadawyvetilebebs (mag. 

jgufuri muSaobebi, diskusiebi da a.S.);

­ moswavle swavlis procesis aqtiuri monawilea; maswavlebeli exmareba mas codnis 

damoukideblad agebaSi;

­ moswavles SeuZlia sakuTari Sexedulebebis Camoyalibeba, gadawyvetilebebis 

miReba; miRebuli codnis analizi; TviTSefaseba da a.S. 

 aRniSnulidan gamomdinare, swavleba­swavlis procesi yovelTvis aqtualuria da is 

maswavleblisgan mudmiv ganaxlebasa da ganviTarebas moiTxovs. 

saswavlo procesis organizaciis ZiriTadi forma gakveTilia da bunebrivia, axali 

midgomebis Sesabamisi cvlilebebic gakveTilis procesze unda aisaxos da is ise daigegmos, 

rom moswavleebis mier axali saswavlo masalis gageba­gaazreba ZiriTadad klasSi moxdes. 

zemoT Tqmulis gaTvaliswinebiT, saswavlo procesSi, aqtiur fazaSi Sedis cnebaze 

dafuZnebuli swavleba, romlis Sesaxeb detalurad visaubreT (ix. maswavleblis wignis 

Tavi 5, meToduri rekomendaciebi maswavleblebisTvis – biologiis swavlebis meTodebi).

Sesabamisad, axali erovnuli saswavlo gegmis mixedviT gansazRvrulia wliuri progra-

misa da saswavlo Temis agebis principebi, romelic unda gaiTvaliswinos maswavlebelma. 

wliuri programa igegmeba biologiis standartze dayrdnobiT (ix. maswavleblis wignis 

Tavi 2). programa Sedgeba Semdegi nawilebisgan:

saswavlo Tema – saswavlo Tema warmoadgens funqciur konteqsts, romelic stan­

dartis Sedegebis, cnebebisa Tu konkretuli sakiTxebis integrirebulad da urTierTdaka­

vSirebulad swavlebis saSualebas iZleva. TiToeuli Temis farglebSi, SeZlebisdagvarad, 

unda damuSavdes standartis yvela Sedegi.

sagnobrivi sakiTxebi – wliuri Temebis farglebSi gamoiyofa sagnobrivi sakiTxebi. 

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 daeuflos.

Tematuri sakvanZo SekiTxvebi – gamomdinareobs safexurebrivi kiTxvebidan da 

daismis Temis konkretul konteqstSi. maTi funqciaa:
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• moswavlis winare codnis gaaqtiureba, cnobismoyvareobis gaRviveba, provocireba 

axali codnis SesaZenad;

• saswavlo Temis Sedegze orientirebulad swavla­swavlebis uzrunvelyofa; 

• sakvanZo SekiTxva warmoadgens maorganizebel elements, romelic saswavlo Temis 

farglebSi asrulebs gakveTil(eb)is miznis rols.

aqtivobebi – mimdinare davalebebis tipebis/nimuSebis CamonaTvali, romelTa gamo­

yeneba SesaZlebelia gageba­gaazrebis procesebis xelSesawyobad, aseve codnis aTvisebis, 

ganmtkicebisa Tu Sejamebis mizniT.

kompleqsur/proeqtul davalebaTa ideebis CamonaTvali – warmoadgens 

imgvar aqtivobebs, romelTa Sesruleba moiTxovs sxvadasxva codnaTa integrirebulad 

gamoyenebas funqciur konteqstSi.

Sefasebis indikatorebi – Sefasebis indikatorebi standartis Sedegebidan gamom­

dinareobs da aCvenebs, ra unda SeZlos moswavlem konkretuli Temis farglebSi. sxva 

sityvebiT, indikatorebi warmoadgens konkretul TemaSi realizebul Sedegebs. indika­

torebSi dakonkretebulia codnis is savaldebulo minimumi, romelsac moswavle Temis 

farglebSi unda daeuflos. Sefasebis indikatorebze dayrdnobiT yalibdeba kriteri­

umebi Sefasebis rubrikebisTvis. 

mkvidri warmodgenebi – mkvidri warmodgenebi ganisazRvreba standartis Sedegebze 

dayrdnobiT. es aris zogadi warmodgenebi, romlebic Temis Seswavlisas unda Camoyalib­

des moswavlis xangrZliv mexsierebaSi mis (moswavlis) winare warmodgenebze dayrdnobiT, 

raTa Temis farglebSi dasaxuli miznebis miRweva gauadvildes. 

ufro meti sizustisTvis, VII klasis biologiis programaSi saswavlo Temebis mixedviT, 

gansazRvrulia samizne cneba/cnebebi da cnebasTan dakavSirebuli mkvidri warmodgenebi. es 

aucilebeli winapirobaa erovnuli saswavlo gegmis swavla­swavlebis Sedegebis mi saRwevad. 

TiToeul cnebas axlavs mkvidri warmodgenebi, romlebic gansazRvravs konkretulad ra 

unda icodes aRniSnul cnebebTan mimarTebiT VII klasis moswavlem.

erovnul saswavlo gegmaSi mocemuli VII klasis biologiis wliuri programa (maswavle­

blis wigni, Tavi 2) sarekomendacio xasiaTisaa. igi moicavs 5 saswavlo Temas: mikroorga­

nizmebi; sokoebi; mcenareebi; cxovelebi; sasicocxlo cikli. moswavlis saxelmZRvanelo 

saswavlo Temebis gaTvaliswinebiTaa agebuli. maswavlebeli mxedvelobaSi iRebs moswav­

leTa saWiroebebs da Sesabamisi komponentebis safuZvelze gegmavs TiToeul saswavlo 

Temas. saswavlo Temis agebis bijebi ki aseTia:

nabiji 1. mkvidri warmodgenebis dadgena

nabiji 2. Tematuri sakvanZo kiTxvebis dasma

nabiji 3. Sefasebis indikatorebis gansazRvra

nabiji 4. Tematuri sakiTxebis gansazRvra 

nabiji 5. aqtivobebisa da mimdinare davalebebis dagegmva da resursebis SerCeva

nabiji 6. Semajamebeli kompleqsuri davalebebis SemuSaveba

saswavlo Temis agebis principis gaTvaliswinebiT, gTavazobT sarekomendacio gegma­

CarCos saxelmZRvanelos Svidive TavisTvis.
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Tema: Sesavali biologiaSi  

sakiTxebi:
1. biologia, rogorc mecniereba
2. ras niSnavs, iyo cocxali?
3. biologiis Seswavlis meTodebi 
4. monacemTa Segroveba da damuSaveba
5. skolis laboratoria
6. kvlevis dagegmva

Temis farglebSi dasamuSavebeli cnebebi:
mikrobiologia, mikologia, citologia, botanika, dakvirveba, modelireba, zoologia, organizmi, mo­
Zraoba, kveba, sunTqva, gamoyofa, gaRizianebadoba, gamravleba, zrda­ganviTareba, dakvirveba, modelireba, 
xazovani diagrama, wriuli diagrama, svetebiani diagrama, hipoTeza, sakontrolo cda.

sakvanZo SekiTxvebi:
• ras Seiswavlis biologia?
• ras Seiswavlis biologiis dargebi?
• ras niSnavs, iyo cocxali?
• rogor unda Seagrovo da daamuSavo monacemebi?
• ra msgavseba da gansxvavebaa dakvirvebisa da modelirebis meTodebs Soris?
• ra moxdeba, Tu ar davicavT eqsperimentis Catarebis etapebs?

aqtivobebi
Temis TiToeuli sakiTxisTvis sarekomendacio aqtivobebi mocemulia maswavleblis wignis me­9 TavSi.

kompleqsuri davalebebi:
praqtikuli samuSao
1. ra gavlenas axdens sinaTle mcenaris nawilebis zrdaze?
2.  afxvierebs Tu ara Wiayela niadags? rogor axerxebs amas?
3.  foTlis sigrZe­siganisa da yunwis sigrZis gazomva;
4.  daakvirveba foTlebis feris Secvlaze / daakvirveba cxovelebis sunTqvis procesze;
5.  rogor SeiZleba imoqmedos lurjma minam lobios aRmonacenis zrdaze?
kvleva

6.  kvlevis Catareba. meTodi – gamokiTxva Temaze: romel xils aniWeben upiratesobas da ufro xSirad 
miirTmeven moswavleebi. 
TviTSefaseba
7.  Seamowme Seni codna (terminebi da cnebebi, SearCie swori pasuxi; iazrovne kritikulad, problemis ga­
daWra).

Sefasebis indikatorebi – moswavlem unda SeZlos:
• miRebuli codnis dakavSireba sxvadasxva profesiasTan/saqmianobis sferosTan (janmrTelobis dacva, 

garemos dacva, medicina, soflis meurneoba) (biol.sab.11,12,13);
• miRebuli codnis safuZvelze cocxali organizmebis sasicocxlo Tvisebebis mixedviT daxasiaTeba 

(biol.sab.1,2,3);
• msjeloba sasicocxlo Tvisebebze, rac ganasxvavebs mcenareebsa da cxovelebs erTmaneTisgan (biol.

sab.1,2,3,4,5,6,7,8,9,10);
• dakvirvebis safuZvelze cocxali organizmebis sasicocxlo Tvisebebis da maTi gamovlinebebis dadgena 

(biol.sab.st.1,2,3,5,6,7,8,9,10); 
• cocxali organizmebis sasicocxlo Tvisebebis da maTi gamovlinebebis Sesaxeb msjeloba (biol.sab.st.8, 

11, 12);
• dakvirvebis procesis aRwera; msjeloba im faqtorebze, romlebic moqmedeben cocxal organizmebze 

(biol.sab.1,2,3,5,6, 9,10);
• kvlevis (mag., gamokiTxva, interviu) safuZvelze Tvisobrivi da raodenobrivi monacemebis Cawera da or­

ganizeba (biol.sab.7,8);
• Catarebuli kvlevis monacemebis analizi, argumentirebuli msjeloba (biol.sab.7,8);
• kvlevisTvis saWiro laboratoriuli xelsawyoebis da WurWlis SerCeva. kvlevis Catarebisas usafr­

Txoebis wesebis dacva (biol.sab.10.);
• biologiuri eqsperimentis dagegmva da momzadeba (biol.sab.5,6).

mkvidri warmodgenebi:
• biologia mecnierebaa sicocxlis Sesaxeb. biologi ikvlevs cocxal da aracocxal organizmebs;
•  samecniero meTodiT kvlevis Casatareblad saWiroa Tanmimdevruli etapebis gavla: sakvlevi kiTxvis 

dasma, informaciis moZieba, hipoTezis Camoyalibeba, eqsperimentis dagegmva da Catareba, monacemTa 
Segroveba, monacemTa analizi da daskvnebis gamotana, Sedegebis gasajaroeba;

• kvlevis erT­erTi, dakvirvebis meTodi, gulisxmobs informaciis Segrovebas mxedvelobis, Sexebis, sme­
nisa da sxva grZnobis organoTa saSualebiT;

• monacemTa Segroveba gazomvebis safuZvelze xdeba;
• monacemTa Sesagroveblad yvelaze mosaxerxebelia cxrilebis gamoyeneba, an diagramebisa da grafikebis 

saxiT gamosaxva;
• biologs kvlevisTvis sWirdeba laboratoriaSi muSaoba;
• laboratoriaSi muSaobamde mniSvnelovania aRWurvilobis moxmarebisa da qcevis wesebis gacnoba.
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Tema: ujredi     

sakiTxebi:
1. gamadidebeli xelsawyoebi
2. ujredis aRmoCena da Seswavla
3. ujredis nivTierebebi 
4. ujredidan organizmamde
5. ujredebis ori mTavari forma

Temis farglebSi dasamuSavebeli cnebebi:
mikroskopi, preparati, mikropreparati, ujredis agebuleba, ujredis organuli da araorganuli nivTie­
rebebi, ujredis funqcia, ujredis struqtura, ujredis forma, erujrediani, mravalujrediani, proka­
rioti, eukarioti, sistematikuri jgufi.

sakvanZo SekiTxvebi:
• mikroskopis gamogonebam biologiis, rogorc mecnierebis, swraf ganviTarebas Seuwyo
xeli. riT aixsneba es faqti?
• ra msgavseba da gansxvavebaa prokaritul  da eukariotul ujredebis formebs Soris?
• ra mniSvneloba aqvs ujredisTvis araorganul nivTierebebs?
• ra mniSvneloba aqvs organizmebisTvis cilebs? cximebs? naxSirwylebs?
• ra ZiriTadi nawilebisgan Sedgeba ujredi? riT gansxvavdeba erTmaneTisgan mcenareuli da cxoveluri 
ujredi?  
• ramden samefos aerTianebs cocxali samyaro? ratom aris mniSvnelovani organizmTa sistematika? 

aqtivobebi
sarekomendacio aqtivobebi Temis TiToeuli sakiTxisTvis ganxilulia maswavleblis wignis me­9 TavSi.

kompleqsuri davalebebi:
praqtikuli samuSao
1. mikroskopis gamoyenebis Seswavla;
2. xaxvis qerqis ujredebis preparatis momzadeba;
3. adamianis piris Rrus lorwovani garsis ujredebis preparatis momzadeba;
4. ujredebSi wylis arsebobis demonstrireba;
5. ujredebSi naxSirwylebis arsebobis dadgena;
6. mcenareTa TeslSi cximis arsebobis dadgena.
kvleva
7. kvlevis Catareba ­ produqtebSi nivTierebaTa Semcvelobis gansazRvra.
TviTSefaseba
8. Seamowme Seni codna (terminebi da cnebebi, SearCie swori pasuxi; iazrovne kritikulad, problemis ga­
daWra).

Sefasebis indikatorebi – moswavlem unda SeZlos:
• preparatebis momzadeba; mikroskopis gamoyenebiT ujredebis danaxva da Seswavla (biol.sab.

st.1,2,5,6,7,8,10)
• ujredis ZiriTad komponentebze dakvirveba da aRwera (biol.sab.st.1,2, 5,6,7,8,10);
• dakvirvebis safuZvelze ujredis Semadgeneli nivTierebebis (araorganuli, organuli) dadgena (biol.

sab.1,2, 5,6, 8,10);
• erT da mravalujredian organizmebs Soris msgavseba gansxvavebebis dadgena; msjeloba ujredebis for­

masa da funqciebze (biol.sab.st.1,2) 
• ujredebis  formebis – prokariota, eukariota – gacnoba da  agebulebis Seswavla. msjeloba maT  Soris 

msgaveba gansxavebebze (biol.sab.st.1,2)
• biologiuri eqsperimentis dagegmva da momzadeba (biol.sab.5,6)

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 SesaZle­

beli; 
• mikroorganizmebis jgufebi erTmaneTisgan gansxvavdebian (mag., araujreduli forma, prokatioti, euka­

rioti); 
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Tema: mikroorganizmebi 

sakiTxebi:
1. baqteriebis samefo
2. baqteriebis gamravleba
3. baqteriebis dadebiTi roli
4. zianis momtani baqteriebi
5. virusebi
6. mikrobebiT gamowveuli daavadebebis prevencia
7. protistebi

Temis farglebSi dasamuSavebeli cnebebi:
nivTiereba, struqtura, funqcia, cocxali sistema, sasicocxlo Tviseba, biomravalferovneba, sistema­
tikuri jgufi, Seguebis forma, 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 dadebiTi da uaryofiTi mniSvneloba aqvs virusebs/baqteriebs mcenareebisTvis? cxovelebisTvis?
• ra moxdeba, Tu mikroorganizmebi aRar iarsebeben? 
• ra dadebiTi da uaryofiTi mniSvneloba aqvs bunebisTvis/cocxali organizmebisTvis protistebs?

aqtivobebi
Temis TiToeuli sakiTxisTvis sarekomendacio aqtivobebi ganxilulia maswavleblis wignis me­9 TavSi.

kompleqsuri davalebebi:
praqtikuli samuSao
1. baqteriuli ujredis Seswavla mikroskopiT;
2. mikroorganizmebis cxovelqmedebis gamovlinebis Seswavla;
3. baqteriofagis modelireba;
kvleva
6. kvleva ­ baqteriebis Seswavla mdinaris wyalSi; 
7.  kvleva ­ ramdenad dasaSvebia, rom akvariumSi protistebi iyvnen gavrcelebuli?
informaciis moZieba/prezentacia Temebze:
8.  baqteriuli daavadebebi, romlebmac gamanadgurebeli kvali datova kacobriobis istoriaSi;
9.  ebolas virusi. daavadebis gavrcelebis tendencia;
10.  Sidsis virusi. daavadebis gavrcelebis tendencia;
11. baqteriidan mokle droSi miRebuli STamomavlobis raodenobis monacemTa analizi;
12. monacemTa analizi ­ rogor reagireben qalamana da evglena sinaTlis wyaroze;
problemis kvleva
13. riT aris gamowveuli Zirmagaras swrafi zrda;
14. situaciuri amocana ­ daavadebis gamomwvevi baqteriebis gavrceleba klasis moswavleebSi.
TviTSefaseba
15. Seamowme Seni codna (terminebi da cnebebi, sqema da ilustracia, SearCie swori pasuxi, iazrovne kri­
tikulad, problemis gadaWra).

Sefasebis indikatorebi – moswavlem unda SeZlos:
• kvlevis safuZvelze mikroorganizmebis agebulebis  da sasicocxlo Tvisebebis  mixedviT Sedareba 

(biol.sab.st.1,2,3,5,6,7,8,9,10); 
• virusuli da baqteriuli daavadebebis erTmaneTisagan gansxvaveba; daavadebebis prevenciis  (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 (jan­

mrTelobis dacva, garemos dacva, kvebis teqnologia, virusologia, baqteriologia, parazitologia, 
mikrobiologia)  (biol.sab.st.11, 12,13).

mkvidri warmodgenebi:
• mikroorganizmebis jgufebi erTmaneTisagan gansxvavdebian (mag., araujreduli forma, prokatioti, 

eukarioti);
• mikroorganizmebma SeiZleba infeqciuri daavadebebi gamoiwvion;
• virusiT gamowveuli daavadebebisgan gansxvavebiT, baqteriuli daavadebebis mkurnaloba antibiotikebi­

Taa SesaZlebeli; 
• zogierTi mikroorganizmi (mag., nawlavis baqteria, rZemJava baqteria) sasargebloa adamianisaTvis, maT 

aseve mniSvnelovani roli akisriaT bunebaSi (mag., niadagis baqteriebi). 
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Tema: sokoebi   

sakiTxebi:
1. sokoebis samefo
2. sokos agebuleba
3. qudiani sokoebis mniSvneloba
4. obis sokoebi
5. safuari sokoebi
6. mavne sokoebi

Temis farglebSi dasamuSavebeli cnebebi:
nivTiereba, struqtura, funqcia, cocxali sistema, sasicocxlo Tviseba, biomravalferovneba,  sistema­
tikuri jgufi, Seguebis formebi, 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
Temis TiToeuli sakiTxisTvis sarekomendacio aqtivobebi ganxilulia maswavleblis wignis me­9 TavSi.

kompleqsuri davalebebi:
praqtikuli samuSao
1. qudiani sokoebis agebulebis Seswavla;
2. qudiani sokos anabeWdi;
3. obis sokos ganviTarebaze dakvirveba;
4. safuari sokos cxovelqmedebisTvis pirobebis dadgena.
kvleva
5.  kvleva ­ eqskursiis/an laSqrobis organizeba; konkretul teritoriaze gavrcelebuli sokos saxeobe­
bis dadgena da aRwera; informaciis moZieba/prezentacia.
TviTSefaseba
6.  Seamowme Seni codna (terminebi da cnebebi, sqema da ilustracia, SearCie swori pasuxi, iazrovne kri­
tikulad, problemis gadaWra).

Sefasebis indikatorebi – moswavlem unda SeZlos:
• erTujrediani da mravalujrediani sokoebis daxasiaTeba agebulebisa da sasicocxlo Tvisebebis mixed­

viT; (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 sferosTan (janmrTe­

lobis dacva, garemos dacva, medicina, soflis meurneoba, kvebis teqnologia, mikrobiologia) (biol.
sab.11,12,13).

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 dasamzadeblad;
• bunebaSi sokoebi Slian yovelive organuls da monawileoben nayofieri niadagis warmoqmnaSi;
• zogierTma sokom SeiZleba gamoiwvios mcenaris, cxovelisa da adamianis daavadeba.
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Tema: mcenareebi  

sakiTxebi:
1. mcenareebis samefo
2. fotosinTezi – mcenaris kveba 
3. xavsebi
4. xavsebis mniSvneloba
5. gvimrebi
6. SiSvelTeslovani mcenareebi
7. SiSvelTeslovnebis gamravleba
8. farulTeslovani mcenareebis vegetatiuri organoebi
9. yvavili
10. farulTeslovani mcenaris gamravleba
11. nayofi da Tesli
12. farulTeslovanTa mniSvneloba
13. mcenareTa dacva

Temis farglebSi dasamuSavebeli cnebebi:
nivTiereba, energia, struqtura, funqcia, regulacia, cocxali sistema, sicocxlis ZiriTadi maxasiaTe­
beli, biomravalferovneba, sistematikuri jgufi, Seguebuloba, kvlevis meTodi, kvleva, janmrTeloba, 
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?
• ra gansxvavebaa pirdapir da arapirdapir gardaqmnas Soris?
• ra mniSvneloba aqvs arapirdapir ganviTarebas organizmebis garemosTan SeguebisTvis? 

aqtivobebi
Temis TiToeuli sakiTxisTvis  sarekomendacio aqtivobebi ganxilulia maswavleblis wignis me­9 TavSi.

kompleqsuri davalebebi:
praqtikuli samuSao
1. foTlis ujredis Seswavla;
2. xavsis agebulebis Seswavla;
3. wiwvisa da girCis formebis Seswavla SiSvelTeslovnebSi;
4. yvavilis agebulebis Seswavla;
5. nayofebis Seswavla da dajgufeba sxvadasxva niSniT;
6. Teslis agebulebis Seswavla;
7. mcenaris romeli nawilebia sakvebad vargisi?
8. eqsperimenti ­ sinaTlis roli fotosinTezis procesSi.
modelis Seqmna/prezentacia
9. garemos modelis Seqmna ­ „dedamiwa, sadac ar binadroben cxovelebi da mcenareebi“;
10. wiwvovani mcenareebis sasicocxlo cikli.
informaciis moZieba/prezentacia Temebze:
11. SiSvelTeslovani mcenareebis mravalferovneba;
12. 2017 wlis zafxulze momxdari tyis xanZrebis Sedegebi/tyis safris aRdgenis gegma;
13. saqarTvelos wiTel nusxasa da wiTel wignSi Setanili saxeobebi.
proeqti
14. „davrgoT xe“ ­ fiWvisa da naZvis TesliT nergebis momzadeba; nergebis skolis ezoSi  dargva.
TviTSefaseba
15. Seamowme Seni codna (terminebi da cnebebi, SearCie swori pasuxi; iazrovne kritikulad, problemis ga­

daWra).

Sefasebis indikatorebi - moswavlem unda SeZlos:
• kvlevis safuZvelze mcenareTa sxvadasxva sistematikuri jgufis (wyalmcenareebi, gvimrebi, xavsebi, SiS­

velTeslovani, farulTeslovani) gansxvaveba agebulebisa da sasicocxlo Tvisebebis mixedviT; garemos­
Tan maTi Seguebulobebis magaliTebis moyvana (biol.sab.1,2,3,5,6, 9,10);

• fotosinTezis procesis aRwera; kvlevis safuZvelze msjeloba im faqtorebze, romlebic moqmedeben 
mcenaris zrda­ganviTarebasa 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 saxeobebi) da adamianisTvis mcenareebTan 
(alergenebi, Sxamiani mcenareebi) urTierTobis riskebze msjeloba (biol. sabazo.4, 10,11,12);

• mcenareebze miRebuli codnis dakavSireba  sxvadasxva profesiasTan/saqmianobis sferosTan  (janmrTe­
lobis dacva, garemos dacva, medicina, soflis meurneoba, farmakologia)  (biol.sab.11,12,13);

• kvlevis safuZvelze mcenaris zrda­ganviTarebaze, mis sasicocxlo ciklze msjeloba  (biol.sab.1,2,3, 
5,6,9,10);

• organizmebis sasicocxlo ciklis Sesaxeb miRebuli codnis dakavSireba  sxvadasxva profesiasTan/saq­
mianobis sferosTan  (janmrTelobis dacva, garemos dacva, medicina,  soflis meurneoba, fsiqologia)  
(biol.sab.11, 12,13).
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Tema: cxovelebi 

sakiTxebi:
1. cxovelebis samefo
2. tipi nawlavRruianebi
3. tipi brtyeli Wiebi
4. mrgvali da rgolovani Wiebi
5. tipi rbiltanianebi anu moluskebi
6. tipi fexsaxsrianebi
7. klasi mwerebi
8. mwerebis gamravleba da mniSvneloba
9. mavnebeli fexsaxsrianebi
10. xerxemliani cxovelebi. klasi Tevzebi
11. klasi amfibiebi
12. klasi qvewarmavlebi
13. klasi frinvelebi
14. klasi ZuZumwovrebi
15. gamoiCine sifrTxile cxovelebTan
16. cxovelTa dacvis mniSvneloba

Temis farglebSi dasamuSavebeli cnebebi:
nivTiereba, energia, struqtura, funqcia, regulacia, cocxali sistema, sasicocxlo Tviseba, biomraval­
ferovneba, sistematikuri jgufi, Seguebis formebi, mdgradoba, kvlevis meTodi, kvleva, janmrTeloba, 
daavadeba, aRmoCena, teqnologia, mdgradi ganviTareba.

sakvanZo SekiTxvebi:
• rogor ganvasxvavoT fexsaxsrianebis sxvadasxva jgufi erTmaneTisgan?
• ra mniSvneloba aqvT mwerebs bunebaSi?
• ra msgavseba­gansxvavebaa xerxemlianebis sxvadasxva jgufs Soris?
• ra rols asruleben cxovelebi bunebasa da adamianis cxovrebaSi?
• ratom unda davicva cxovelebTan urTierTobis dros higienisa da usafrTxoebis wesebi?
• ra gansxvavebaa pirdapir da arapirdapir gardaqmnas Soris?
• ra mniSvneloba aqvs arapirdapir ganviTarebas organizmis garemosTan SeguebisTvis? 

aqtivobebi
Temis TiToeuli sakiTxisTvis sarekomendacio aqtivobebi ganxilulia maswavleblis wignis me­9 TavSi.

kompleqsuri davalebebi:
praqtikuli samuSao
1. cxovelTa simetriis tipis dadgena;
2. dakvirveba Wiayelas moZraobaze;
3. Wiayelasa da lokokinas reaqciaze dakvirveba;
4. amfibiebis sasicocxlo cikli (gv. 183, sur. 48.9);
kvleva
5. kvleva ­ marketis Tevzis asortimentis Seswavla;
6. monacemTa analizi ­ cxovelTa samefos mravalferovneba (wriuli diagramis analizi).
informaciis moZieba/prezentacia Temebze:
7. farosanas gavrcelebis Sedegebi;
8. saqarTveloSi gavrcelebuli amfibiebis saxeobebi;
9. saqarTvelos wiTel nusxasa da wiTel wignSi Setanili cxovelTa saxeobebi/bunebrivi Zegli.
referati Temaze:
9. „parazituli Wiebisgan Tavis dacvis prevenciuli RonisZiebebi“.
TviTSefaseba
10. Seamowme Seni codna (terminebi da cnebebi, sqema da ilustracia, upasuxe kiTxvebs, iazrovne kritiku­

lad, problemis gadaWra).

mkvidri warmodgenebi:
• mcenareTa jgufebi (wyalmcenareebi, xavsebi, gvimrebi, SiSvelTeslovnebi, farulTeslovnebi) gansxvav­

debian 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 JangbadiTa da sakvebiT 

uzrunvelyofs;
• mcenareTa biomravalferovnebas didi mniSvneloba aqvs adamianisTvis (mrewveloba, soflis meurneoba 

da sxv.) da ekosistemis mdgradobis SenarCunebisTvis;
• fotosinTezis procesis aRmoCenam didi roli iTamaSa mcenareebis mniSvnelobis gaazrebaSi;
• mcenareebTan urTierTobis dros unda davicvaT higienisa da usafrTxoebis wesebi;
• sasicocxlo cikli organizmis ganviTarebis stadiebis/fazebis erTobliobaa; 
• mcenareebis sxvadasxva jgufs gansxavebuli sasicocxlo cikli aqvs.
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Tema: sasicocxlo cikli  

sakiTxebi:
1. adamianis biologiuri ganviTareba
2. ras niSnavs, iyo zrdasruli?

Temis farglebSi dasamuSavebeli cnebebi:
nivTiereba, energia, struqtura, funqcia, regulacia, cocxali sistema, sicocxlis ZiriTadi maxasiaTe­
beli, biomravalferovneba, sistematikuri jgufi, Seguebuloba, mdgradoba, kvlevis meTodi, kvleva, aRmo­
Cena, janmrTeloba, daavadeba, teqnologia, mdgradi ganviTareba.

sakvanZo SekiTxvebi:
• ra Taviseburebebi axasiaTebs adamianis sasicocxlo ciklis sxvadasxva stadias?
• rogor SeiZleba Tavidan aviridoT an SevamciroT „gardatexis“ asakisTvis damaxasiaTebeli cvlilebe­

biT gamowveuli riskebi?

aqtivobebi
Temis TiToeuli sakiTxisTvis  sarekomendacio aqtivobebi ganxilulia maswavleblis wignis me­9 TavSi.

kompleqsuri davalebebi:
praqtikuli samuSao
1. „mozardi da gardatexis asaki“.
diskusia Temebze: 
2. rogor unda moxdes gardatexis asakis problemebis mogvareba?
3. socialuri qcevebi da rolebi  Cvens sociumSi – sazogadoebaSi;
4. „dakargulia yoveli saaTi, romelic swavlas ar eZRvneba“; 
5. mimarTva Tanatolebs ­ „dagegme Seni momavali“.
TviTSefaseba
6. Seamowme Seni codna (terminebi da cnebebi, sqema da ilustracia). 

Sefasebis indikatorebi – moswavlem unda SeZlos:
• 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 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/saq­

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

mkvidri warmodgenebi:
• sasicocxlo cikli organizmis ganviTarebis stadiebis/fazebis erTobliobaa; 
• adamianis sasicocxlo ciklis erT­erTi stadiisTvis (e.w. gardatexis asaki) damaxasiaTebelia mniSvne­

lovani cvlilebebi/Taviseburebebi. 

Sefasebis indikatorebi – moswavlem unda SeZlos:
• miRebuli codnis dakavSireba sxvadasxva profesiasTan/saqmianobis sferosTan (janmrTelobis dacva, 

garemos dacva, medicina, soflis meurneoba) (biol.sab.11,12,13);
• miRebuli codnis safuZvelze cocxali organizmebis sasicocxlo Tvisebebis mixedviT daxasiaTeba 

(biol.sab.1,2,3);
• msjeloba sasicocxlo Tvisebebze, rac ganasxvavebs mcenareebsa da cxovelebs erTmaneTisgan (biol.

sab.1,2,3,4,5,6,7,8,9,10);
• dakvirvebis safuZvelze cocxali organizmebis sasicocxlo Tvisebebis da maTi gamovlinebebis dadgena 

(biol.sab.st.1,2,3,5,6,7,8,9,10); 
• cocxali organizmebis sasicocxlo Tvisebebis da maTi gamovlinebebis Sesaxeb msjeloba (biol.sab.st.8, 

11, 12);
• dakvirvebis procesis aRwera; msjeloba im faqtorebze, romlebic moqmedeben cocxal organizmebze 

(biol.sab.1,2,3,5,6, 9,10);
• kvlevis (mag., gamokiTxva, interviu) safuZvelze Tvisobrivi da raodenobrivi monacemebis Cawera da or­

ganizeba (biol.sab.7,8);
• Catarebuli kvlevis monacemebis analizi, argumentirebuli msjeloba (biol.sab.7,8);
• kvlevisTvis saWiro laboratoriuli xelsawyoebis da WurWlis SerCeva. kvlevis Catarebisas usafr­

Txoebis wesebis dacva (biol.sab.10.);
• biologiuri eqsperimentis dagegmva da momzadeba (biol.sab.5,6).

mkvidri warmodgenebi:
• rogorc xerxemliani (Tevzebi, amfibiebi, qvewarmavlebi, frinvelebi da ZuZumwovrebi), aseve uxerxemlo 

(moluskebi, Wiebi, fexsaxsrianebi) cxovelebi gansxvavdebian agebulebisa da cxovelqmedebis procese­
biT;

• cxovelebs axasiaTebT rogorc usqeso, aseve sqesobrivi gamravleba; 
• cxovelTa yvela jgufs gansakuTrebuli mniSvneloba aqvs adamianisTvis da ekosistemis mdgradobisT­

vis;
• cxovelebTan urTierTobis dros unda davicvaT higienisa da usafrTxoebis wesebi.
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7. 
meToduri rekomendacia specialuri saganmanaTleblo 
saWiroebis mqone moswavleTa saganmanaTleblo procesSi 
CarTvis Taobaze

 

      

inkluziuri ganaTleba specialuri saganmanaTleblo saWiroebis mqone moswavlee­

bis saganmanaTleblo procesSi CarTvas niSnavs. misi mizania am bavSvebis ganaTlebis 

xelSewyoba, maTi integracia, SesaZleblobebis gamovlena da ganviTareba.  inkluziuri 

ganaTlebis mizania, yvela bavSvs mieces Tanabari SesaZlebloba TanatolebTan erTad 

iswavlos da xarisxiani ganaTleba miiRos sacxovrebel adgilTan axlos.

inkluziuri ganaTleba skolisgan moiTxovs  misi akademiuri da socialuri unar­

Cvevebis gaumjobesebas, damoukidebeli cxovrebisTvis moswavlis momzadebas da sazoga­

doebis srulfasovan wevrad misi CamoyalibebisTvis aqtiurad xelSewyobas. inkluziuri 

ganaTlebis saerTaSoriso modelis mixedviT, specialuri saganmanaTleblo saWiroebis 

mqone moswavle zogadsaganmanaTleblo skolis da klasis sruluflebiani wevria. is 

srulad unda monawileobdes saskolo da saklaso aqtivobebSi.

saxelmZRvaneloSi sakmaod bevri iseTi davaleba da savarjiSoa, romelic maswavlebels 

SeuZlia gamoiyenos specialuri saganmanaTleblo saWiroebis mqone moswavleebTan.mag.: 

davalebebi, romelTa Sesruleba moiTxovs daxatvas, modelis Seqmnas, suraTebis aRweras 

an maT mixedviT saubars da sxv. klasSi specialuri saganmanaTleblo saWiroebis mqone 

moswavlis yofnis SemTxvevaSi, maswavleblis umTavres amocanas sagakveTilo procesSi 

yvela moswavlis Tanabari CarTulobis uzrunvelyofa da TiToeuli moswavlisTvis 

dasaxuli miznis Sesabamisi codnis gadacema warmoadgens. pedagogma es unda SeZlos, 

miuxedavad imisa, rom is moswavleebTan gansxvavebuli strategiebiTa da gegmiT muSaobs.

dauSvebelia, rom maswavlebeli klasis umravlesi moswavleebisTvis gegmavdes miz­

nis Sesabamis aqtivobas, magaliTad dafaze avsebdes cxrils, moswavleebi mas iwerdnen 

rveulSi; specialuri saganmanaTleblo saWiroebis mqone moswavle ki am dros uqmad 

ijdes da ar iyos CarTuli raime saxis werilobiT aqtivobaSi.  swori iqneba, Tuki para­

lelurad maswavlebeli specialuri saganmanaTleblo saWiroebis mqone moswavles 

ilustraciaze mcenareebis an cxovelebis amocnobas daavalebs. metic, maswavlebeli 

SeiZleba mis gverdiTac darCes, sanam sxva moswavleebi weren da specialuri sagan­

manaTleblo saWiroebis mqone moswavle waaxalisos davalebis Sesrulebis procesSi.

aseve,  maswavlebeli unda ecados, specialuri saganmanaTleblo saWiroebis mqone 

moswavlisTvis SerCeuli aqtivobebi ar iyos gakveTilis konteqstidan da sagakveTilo 

Temidan amovardnili, miuxedavad imisa, rom SesaZlebelia sxva moswavleebis miznebisgan 

sruliad gansxvavebul mizans emsaxurebodes. magaliTad, sagakveTilo Temaze  „mcenaree­

bis mravalferovneba“  muSaobis dros, Sesabamisad, maswavlebeli Tavis moswavleebs am 

Temis Seswavlas sTxovs, amasTan moswavleebma unda icodnen mcenareebis klasifikacia. 

gamarTlebuli iqneba, Tuki maswavlebeli specialuri saganmanaTleblo saWiroebis 

mqone moswavles misTvis nacnobi mcenareebis dasaxelebas (es aqtivoba sagakveTilo 

konteqsts exmaureba) sTxovs. Sesabamisad, Tuki maswavlebeli moswavleebs aRniSnul 

teqstze muSaobas da sxvadasxva savarjiSos Sesrulebas mosTxovs, specialuri sagan­

manaTleblo saWiroebis mqone moswavles SesaZlebelia mcenareebis daxatva daavalos.

Tu maswavleblis erTi gakveTili iTvaliswinebs moswavleTa zepir gamokiTxvas, 

maswavlebelma zepiri gamokiTxvis procesSi specialuri saganmanaTleblo saWiroebis 

mqone moswavlec unda CarTos (oRond Sesabamisad SerCeuli meTodiT); 

arsebuli realobidan gamomdinare, sagakveTilo procesis amgvarad dagegmva 

yovelTvis ar xerxdeba. sasurvelia specialuri saganmanaTleblo saWiroebis mqone 
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moswavlis zepiri gamokiTxva swored maSin ganxorcieldes, rodesac misi Tanaklaselebi 

sxva aqtivobas asruleben. ase maswavlebeli ufro koncentrirdeba am moswavleze; an 

piriqiT, gamarTlebulia moswavlem xatos maSin, rodesac sxvebis zepiri gamokiTxva 

xorcieldeba.

amgvari aqtivobebi xSir SemTxvevaSi moswavlis sagakveTilo procesis miCvevis da 

qcevis wesebis gamomuSavebis saSualebaa. mTavaria, yovel calkeul SemTxvevaSi moswav­

lisTvis saintereso aqtivobebi SeirCes da sxva moswavleebis mxridan zedmeti interesis 

gamo, sagakveTilo procesis CaSla ar gamoiwvios. amgvari aqtivobebis gamoyenebisas 

gadamwyvetia, rom moswavles es aqtivobebi davalebis saxiT maswavleblisgan mieces ( 

unda gaiazros, davalebas asrulebs  imitom, rom maswavlebelma daavala, da ara imitom, 

rom mas ase mounda) da gakontroldes gakveTilis msvlelobisas.

rekomendaciebi specialuri saganmanaTleblo saWiroebis 

mqone moswavleebis maswavleblebs

nu ecdebiT, yvelaferi erT dReSi mogvardes. erT dReSi Semogxedon TvalebSi, Tqvan 

Tqveni saxeli, Seasrulon miTiTebebi. icodeT, rom yvela bavSvs, da gansakuTrebiT 

sssm bavSvebs, uWirT ucxo garemoSi, ucxo adamianebTan adaptireba. amitom mieciT 

ufleba, cota xans TavisTvis iyos, fanjris rafasTan miitanos saxatavi furceli da 

iq daiwyos xatva. 

gakveTilis axsnisas maqsimalurad gamoiyeneT vizualuri masala. sasurvelia, masala 

guldasmiT SearCioT. martivi suraTebi da gamosaxulebebi Zalian daexmarebaT, gaigon 

is, ris axsnasac cdilobT; 

nu gamoiyenebT idiomebs, gadataniTi mniSvnelobiT naTqvam sityvebs, metaforebs – 

maT am yvelafris gageba gauWirdebaT; 

davalebis instruqcia dayaviT ramdenime martiv miTiTebad da ise mieciT, akontroleT 

miTiTebaTa mimdevroba, radgan romelimes amovardnisas moswavle SeiZleba daibnes; 

ilaparakeT rac SeiZleba gasagebi winadadebebiT; 

ar daarRvioT gakveTilis struqtura, maT sistema da rutina uyvarT. uxariaT, roca 

ician, ras unda elodon Tqveni gakveTilisgan; 

ar gamoiyenoT sarkazmi, xumrobiTac ki. magaliTad, Tu cudad Sesrulebuli dava­

lebisTvis etyvi – yoCaR, rogor moaxerxe? isini amas pirdapir gaigeben da gaukvir­

debaT, ratom aqebT, Tu misi davaleba cudia; 

CarTeT teqnologiebi – maT Zalian uyvarT axali teqnologiebi, gamoiyeneT sxvadasxva 

kompiuteruli programa Tu TamaSi an filmi swavlebisas; 

daixmareT klasi, magaliTad, rodesac raime sakiTxs xsniT da xvdebiT, rom maT ver 

gaiges, imaves axsna Tqvens romelime moswavles sTxoveT da ase iqamde, sanam martiv da 

gasageb definicias miiRebT;

bevrjer gaimeoreT axali Tema Tu Zveli sakiTxebi;

ecadeT, yovelTvis CarToT jgufur aqtivobebSi;

aucileblad daukavSirdiT maT mSoblebs da skolis fsiqologs. isini gaswavlian, 

rogor marToT moswavlis qceva krizisis dros, ra amSvidebs bavSvs, rogor miaRwioT 

imas, rom mogisminon da dagijeron. 

specialuri saganmanaTleblo saWiroebis mqone moswavlee-

bis akademiuri da socialuri miRwevebis Sefaseba

specialuri saganmanaTleblo saWiroebis mqone moswavle SesaZlebelia fasdebodes 

danarCeni moswavleebis msgavsad, misi individualuri saswavlo gegmiT gaTvaliswineb­
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uli akademiuri miRwevebis Sesabamisad. rodesac Sefaseba individualuri saswavlo 

gegmis mixedviT xdeba, igi mTlianad moswavlis SesaZleblobebsa da unarebs efuZneba. 

Sefaseba yovelTvis unda aRwerdes: Tu risi unari aqvs moswavles; ra aris misi Semec­

nebis procesis Zlieri mxare; ra mimarTulebiT esaWiroeba ganviTareba; sasurvelia 

gamoviyenoT werilobiTi komentari. igi unda miuTiTebdes gzebs, romlebic saSualebas 

miscems moswavles, ukeT iswavlos.

sssm moswavlis saganmanaTleblo programis garkveuli nawilis warmarTvaze pasuxis­

mgebelia specialuri pedagogi an fsiqologi da ara klasis pedagogi, man moswavlis 

warmatebebisa da warumateblobis Sesaxeb werilobiTi angariSi klasis pedagogs unda 

warudginos.

mniSvnelovania, rom Sefaseba aRwerdes, Tu raSi vlindeba moswavlis specialuri 

saganmanaTleblo saWiroeba: moswavlisTvis aucilebelia skolis saswavlo gegmis adap­

tireba (mag., moswavle mihyveba esg­Ti gaTvaliswinebul saswavlo programas, magram 

programis calkeuli nawilebi adaptacias saWiroebs).

moswavle Zlevs skolis saswavlo gegmas, magram zogierTi sagani saWiroebs sas­

wavlo gegmis da Sedegebis modificirebas (magaliTad, zogierT saganSi mosalodneli 

saswavlo Sedegebi regularuli saswavlo programisagan Zireulad gansxvavebulia).

moswavlisTvis aucilebelia skolis saswavlo gegmis da mosalodneli Sedegebis 

mTlianad modificireba (magaliTad, gonebrivi ganviTarebis darRvevis mqone moswav­

lisTvis programis mizania misTvis damoukideblobisa da Tavis damoukideblad movlis 

unarebis ganviTareba).

bevri gansakuTrebuli saWiroebis mqone moswavlis saswavlo Sedegebi TanaklaselTa 

msgavsia, magram maTTvis pedagogi adaptirebuli Sefasebis procedurebs iyenebs (mag., 

weriTi, zepiri gamocdis nacvlad). Sefasebis adaptirebuli procedurebis gamoyeneba 

moswavlis individualur saswavlo gegmaSi unda aisaxos. sssm moswavleebis Sefaseba 

xdeba saswavlo kursis/programis saswavlo Sedegebis mixedviT. Sefaseba efuZneba am 

Sedegebis miRwevis xarisxs.
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8. 
 
 
moswavlis Sefasebis principebi

Sefasebis mizani/amocana

zogadsaganmanaTleblo skolaSi Sefasebis mizania swavla­swavlebis xarisxis mar­

Tva, romelic gulisxmobs, erTi mxriv, swavlis xarisxis gaumjobesebas, meore mxriv, 

swavlis xarisxis kontrols. xarisxis gaumjobeseba ukavSirdeba swavlis process, 

xarisxis kontroli ki – swavlis Sedegs.

 erovnuli saswavlo gegmis mixedviT (axali redaqciiT), „Sefaseba unda iZleodes 

informacias moswavlis individualuri progresis Sesaxeb“. Sefasebis ZiriTad prin­

cipad gamocxadda, rom „moswavlis Sefaseba aris swavla­swavlebis ganuyofeli nawili. 

Tanamimdevruli saganmanaTleblo procesis uzrunvelsayofad moswavlis Sefaseba 

unda daefuZnos swavlis konstruqtivistul principebs“. moswavlis Sefasebis ZiriTadi 

amocanebia:

a)  aCvenos, rogor mimdinareobs moswavlis codnis konstruirebis procesi da mex­

sierebaSi arsebuli codnis urTierTdakavSireba;

b)  axali saswavlo sakiTxis/Temis dawyebamde daadginos moswavlis winare codna 

da warmodgenebi;

g)  gamoavlinos, ramdenad axerxebs moswavle sakuTari Zlieri da susti mxareebis 

damoukideblad Sefasebas, aseve ramdenad gaazrebul da efeqtian nabijebs dgams 

igi sakuTari winsvlis xelSesawyobad;

d)  moicvas samive kategoriis codna;

e)  aCvenos, ramdenad axerxebs moswavle codnis erTobliobaTa funqciurad gamo­

yenebas Sinaarsian konteqstebSi. 

ZiriTadi amocanebis gadasaWrelad moswavlis SefasebaSi prioriteti mieniWeba 

kompleqsur, konteqstis mqone davalebebs, romelTa Sesruleba moswavles ubiZgebs 

codnis sxvadasxva komponentis interaqtiurad da Tanadroulad gamoyenebisken“.

Sefasebis ori ZiriTadi tipi 

Sefasebis miznidan gamomdinare, mniSvnelovania, rom moswavleTa Semowmeba daukav­ 

Sirdes ara mxolod swavlebis Sedegs, aramed swavlis processac. amis uzrunvelsayofad 

skolaSi gamoiyeneba ori tipis Sefaseba: ganmsazRvreli da ganmaviTarebeli.

ganmsazRvreli Sefaseba adgens moswavlis miRwevis dones saerTo normasTan mimarTe­

biT da iZleva imis gansazRvris saSualebas, Tu ramdenad daeufla igi sagnobrivi pro­

gramebiT gansazRvrul codnasa da unar­Cvevebs. ganmsazRvreli Sefaseba amowmebs 

swavlis xarisxs, igi gansazRvravs TiToeuli moswavlis codnis dones. 

ganmaviTarebeli Sefasebis mizania swavlis xarisxis gaumjobesebis uzrunvelyo­

fa, swavlebis procesSi TiToeuli moswavlis ganviTarebis maqsimalurad xelSewyoba.  

ganmaviTarebeli Sefasebisas maswavlebeli moswavleTa saqmianobas amowmebs ara maTi 

miRwevis donis gansasjelad da niSnebis dasawerad, aramed maT dasaxmareblad. igi 

akvirdeba TiToeul moswavles swavlis procesSi, Seiswavlis maT saWiroebebs. 

biologiaSi TiToeuli semestris ganmavlobaSi moswavleebi fasdebian sami kompo­

nentis mixedviT: 

1.  mimdinare saSinao davaleba; 

2.  mimdinare saklaso davaleba;

3.  Semajamebeli davaleba.
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samive komponentSi gamoiyeneba rogorc ganmsazRvreli, ise ganmaviTarebeli Sefaseba.

esg­is mixedviT Semajamebeli davalebis komponentSi savaldebuloa kompleqsuri 

davalebebis gamoyeneba (mag., eses dawera, proeqtis momzadeba, laboratoriuli kvle­

vis Catareba, referatis dawera, amocanis amoxsna, saxviTi da gamoyenebiTi xelovnebis 

nimuSis Seqmna, moTxrobis Sedgena, monacemTa bazis Seqmna, konkretuli problemis 

gadaWra, savele­gasvliTi samuSaos an saswavlo eqskursiis angariSis momzadeba da 

sxv.). amgvar davalebaSi Sesrulebuli samuSaos mravalmxrivi SefasebisTvis pedagogma 

unda SeimuSavos moswavleebis Sefasebis kriteriumebi.

ganmsazRvreli Sefasebisas iwereba qula.

ganmaviTarebeli Sefasebis strategiebia: sityvieri da werilobiTi komentari, 

Se sasvleli da gasasvleli bileTebi, dafiqrdi – dawyvildi – gauziare, dakvirveba, 

mokle testi, furceli, TviTSefasebisa da urTierTSefasebis sqema da sxv.

gTavazobT ganmaviTarebeli Sefasebis zogierT strategias, romelTac gakveTilze 

gamoiyenebT:

gasasvleli bileTi

gasasvleli bileTebi moswavleebs urigdebaT gakveTilis bolos, isini avseben mas da 

gasvlisas toveben maswavleblis magidaze. meore gakveTilamde maswavlebelma Tvali 

unda gadaavlos monawileTa gasasvlel bileTebs, raTa icodes, romeli sakiTxebis 

dazustebas da garkvevas saWiroeben moswavleebi. daajgufos bundovani, jer kidev 

gaurkveveli sakiTxebi, gamoikiTxos TiToeuli maTgani gakveTilze da ecados, rom 

sxva monawileebisgan miiRos swori pasuxebi, an miiyvanos moswavleebi swor pasuxamde 

kiTxvebis daxmarebiT.

gasasvleli bileTis nimuSi:

1.  CamoTvale 3 sakiTxi, romelic ganvixileT gakveTilze da romelmac yvelaze metad 

dagainteresa;

2.  daasaxele is erTi sakiTxi, romelic yvelaze metad mogewona da fiqrob, rom 

gamogadgeba;

3.  romeli sakiTxis irgvliv gaqvs jer kidev SekiTxvebi?

4.  (aq unda Caiweros erTi romelime sakiTxi sagakveTilo TemasTan kavSirSi, mag.: 

rogor fiqrob, ra saWiroa Seiswavlo infeqciuri daavadebebis gavrcelebis 

gzebi?)

samizne

maswavlebeli formatis furcelze an dafaze xatavs samiznes, romelic dayofilia 

oTx seqtorad. TiToeul seqtorSi iwereba parametrebi. mag., 1­el seqtorSi – gakveTi­

lis Sinaarsis Sefaseba; me­2­Si – gamoyenebuli meTodebis Sefaseba; me­3­Si – moswavlis 

saqmianobis Sefaseba, xolo me­4­Si – maswavleblis saqmianobis Sefaseba. TiToeuli 

moswavle midis samiznesTan da flomasters, fanqars an kalams 4­jer (TiTojer TiTo 

seqtorSi) „esvris“ samiznes da srolis adgilas aRniSnavs wertils an „+“ niSans an 

awebebs stikers.

es aRniSvna Seesabameba misi Sedegebis Sefasebas. Tu moswavle dabal doneze afasebs 

Tavis Sedegebs, maSin samizneze wertili axlos unda iyos 0­Tan, xolo Tu cota metad – 

maSin 5­Tan, im SemTxvevaSi, Tu ufro maRal doneze afasebs – 10­Tan axlos. mas Semdeg, 

rac TiToeuli moswavle „isvris“ mizanSi da 4 wertils aRniSnavs masze, refleqsiur 

samizneze dafiqsirebuli Sedegebis mixedviT, maswavlebeli mokled gaaanalizebs 

Sedegebs.
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gakveTilis 

Sinaarsi

maswavleblis 

saqmianoba

gamoyenebuli 

meTodebi

moswavlis 

saqmianoba

rekomendacia: samizne maswavlebelma iseT adgilas unda dakidos, rom monawileebma 

SeZlon misi konfidencialurad Sevseba.

ganmaviTarebeli Sefasebis erT­erTi mniSvnelovani aspeqtia TviTSefaseba.

TviTSefaseba aris procesi, romlis saSualebiTac moswavle erTveba sakuTari 

swavlis miznebis Camoyalibebasa da sakuTari swavlis procesis marTvaSi. amisaTvis 

moswavleebs unda hqondeT sakuTari Sedegebis Sefasebis saSualeba. 

mudmivi TviTSefaseba moswavleebs uyalibebs Secdomis mimarT swor damokide­

bulebas. moswavle xvdeba, rom mxolod Secdomis gamosworebiT aris SesaZlebeli misi 

TviTganviTareba.

moswavlis saxelmZRvanelos bolos aris danarTi `TviTSefaseba~. masSi mocemuli 

cxrilebi yoveli Tavis gavlis Semdeg moswavles sakuTari codnis damoukideblad 

Sefasebis SesaZleblobas aZlevs: kerZod, cxrilSi mocemuli kriteriumebis mixedviT 

moswavle adgens, ra codna da gamocdileba miiRo konkretuli Tavis ganxilvisas.

mxolod deklaratiuli codna swavlisTvis sakmarisi ar aris.  swavlis unarebis 

gasaumjobeseblad mniSvnelovania zrunva metakogniciis unarebis ganviTarebaze. 

erovnuli saswavlo gegmis mixedviT am unaris ganviTarebisTvis SesaZlebelia mas­

wavlebelma gamoiyenos  metakognituri aqtivobebi, egreT wodebuli: 

1. winmswrebi metakognituri pauza, anu davalebis Sesrulebamde  dafiqreba da msje-

loba gadasadgmel nabijebze: 

• gaacaniT moswavleebs davalebis piroba; 

• damoukideblad/jgufTan erTad gansazRvron gza, romliTac davalebas Seas­

ruleben. magaliTad: detalurad aRweron davalebis Sesrulebis  etapebi (ras 

Seasruleben ris Semdeg da sxv.), aseve strategiebi, romlebsac gamoiyeneben 

TiToeul etapze;

• warmoadginon TavianTi namuSevrebi da imsjelon SerCeuli gzebisa Tu  strat­

egiebis mizanSewonilobaze;

• da sxv.

2. Semdgomi metakognituri pauza, anu davalebis Sesrulebis Semdeg dafiqreba da 

msjeloba gadadgmul  nabijebze: 

• gaixsenon da aRweron ganvlili gza; 

•  ra gaakeTes da ris Semdeg? 

• ra xerxebi gamoiyenes muSaobisas? 

•  ra gauWirdaT? 

•  ra gauadvildaT? 

• da sxv.

Sesrulebuli moqmedebebis aRweris Sedegad moswavlebi acnobiereben im faqts, rom 
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miznis misaRwevad arsebobs sxvadasxva gza da xerxi, romlebzec davalebis Sesrule­

bamde unda dafiqrdnen (optimaluri gadawyvetilebis misaRebad). 

metakognituri pauza moswavleebs uviTarebs swavlis unarebs da amaRlebs swavlis 

qmedunarianobas.

gTavazobT metakognituri unaris TviTSefasebis ramdenime nimuSs  

(individualurad an jgufi). 

(msgavsi nimuSebi aseve mocemulia maswavleblis wignis me­9 TavSi)

TviTSefaseba - kvlevis Catarebis Semdeg 

mecnieruli kvlevis romeli etapebi gamoviyene:

1. martivi kiTxvebis dasma Sesaswavli sxeulis/proce­
sis/movlenis Sesaxeb;
2. varaudis gamoTqma;
3. sakvlevi obieqtis Seswavla grZnobis organoebis an  
martivi xelsawyoebis gamoyenebiT;
4. obieqtebisa da procesebis amocnoba, aRwera  da daxa­
risxeba;
5. kiTxvaze pasuxis gasacemad saWiro monacemebis Segro­
veba da CaniSvna (naxatebis, pirobiTi niSnebis saSuale­
biT);
6. dasmul kiTxvaze pasuxis gacema pirad  mosazrebebze 
an/da dakvirvebis Sedegeze dafuZnebiT;
7. komunikaciis sxvadasxva formis (mag. naxati, zepir­
metyveleba, ist) gamoyeneba sakuTari mosazrebebis an/
da kvlevis Sedegebis wardgenisas.

CamoTvale:

ra SekiTxvebi gamiCnda kvlevis ganxorcielebis pro­
cesSi?/Semdeg?

1

2

3

ra gavakeTe Cems SekiTxvebze pasuxis mosaZebnad? 1

2

3

SemiZlia ganvaxorcielo mecnieruli kvleva daasabuTe, ratom ki / ara

raSi mexmareba mecnieruli kvleva? ..... (pasuxi: mecnieruli kvleva mex­

mareba bunebaSi arsebuli kanonzo­

mierebebis amocnobaSi.....)

Seafase sakuTari winsvla  

yuradRebiT vecnobi  davalebis pirobas ___ winsvla TvalsaCinoa

___ saWiroebs muSaobas

damoukideblad SemiZlia ganvsazRvro gza 
davalebis Sesasruleblad

___ winsvla TvalsaCinoa

___ saWiroebs muSaobas

detalurad aRvwer davalebis Sesrulebis etapebs  /
aqtivobebs/strategiebs

___ winsvla TvalsaCinoa

___ saWiroebs muSaobas

vasabuTeb SerCeuli etapebis/
aqtivobebis/strategiebis mizanSewonilobas

___ winsvla TvalsaCinoa

___ saWiroebs muSaobas

damoukideblad vumklavdebi 
Sesasrulebel davalebas

___ winsvla TvalsaCinoa

___ saWiroebs muSaobas

vici  ra unda Sevcvalo, rom ukeTes Sedegs mivaRwio ___ winsvla TvalsaCinoa

___ saWiroebs muSaobas
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komentari ___________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

rekomendacia _________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

Seafase swavlis  Sedegebi 

saxeli ­­­­­­­­

gvari ­­­­­­­­­­

dagegmva
• rac ukve vici, iqidan ra SemiZlia gamoviyeno pro­
blemis gadasaWrelad?
• ra amocanebi dgas Cem winaSe da rogor vapireb maT 
gadaWras?
• ra unda gamovkveTo, ra aris arsebiTi?

komentari:

monitoringi  
• rogor vumklavdebi davalebas?
• viyeneb Tu ara Sesabamis informacias da resursebs?
• ra unda Sevcvalo, rom ukeTes Sedegs mivaRwio?

komentari:

Sefaseba 
• ramdenad sworad gadavWeri amocana?
• mivaRwie Tu ara dasaxul mizans?
•  saWiroa Tu ara cvlilebebi Sevitano swavlis pro­
cesSi?

komentari:

moswavlis Canawerebis dRiuri

saxeli ­­­­­­­­­

gvari ­­­­­­­­­­­

 swavlisTvis mniSvnelovania moswavlis Sexeduleba/damokide-

buleba/mosazreba

1. davalebis Tanmimdevruloba
2. sworad ganvsazRvroT  da davicvaT dro
3. davgegmoT swavlis procesi
4. dagegmvisas gaviTvaliswinoT ra   SemiZlia/ra vici /ra 
SeiZleba gamiWirdes
5. Sevafaso miRweuli Sedegi/ebi

romel mosazrebas/mosazrebebs  

iTvaliswineb da ratom?

Cemi swavlis procesi Cemi Sexeduleba/damokidebuleba/

mosazreba

1. ra TanmimdevrobiT vasruleb davalebas
2. ra dros vandomeb davalebis Sesrulebas
3. vgegmav swavlis process
4. Sesasrulebeli samuSaos dagegmvisas ras viTvaliswi­
neb
5. ra miadvilebs swavlis process
6. ra xdis swavlis process ufro rTuls CemTvis
7. rogor vamowmeb miRweul Sedegs
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rekomendacia: yovelTvis gaecaniT moswavleebis Sevsebul TviTSefasebis cxrilebs 

moswavleTa namuSevrebis ganxilvis dros. Tavdapirvelad sityvieri wamaxalisebeli 

komentarebiT SemoifargleT da Semdeg gamoavlineT zogadi xasiaTis xarvezebi. 

maswavlebels moswavlis TviTSefaseba exmareba moswavlis winsvlis xelSemSleli 

saerTo sirTuleebis gamokvlevaSi;

moswavleTa TviTSefaseba naTels xdis moswavleTa saWiroebebs da saSualebas aZlevs 

maswavlebels, SearCios swori strategia Semdgomi saqmianobisTvis;

swavlebisas gamoyenebuli TviTSefaseba amaRlebs moswavleTa motivaciis dones 

da aZlierebs saswavlo procesSi maTi CarTulobis xarisxs.

kriteriumebi Sefaseba

terminebis codna saSualebas maZlevs, gaviazro teqsti ki ara

SemiZlia msjeloba sokoebis samefos damaxasiaTebeli niSnebis Sesaxeb ki ara

SemiZlia dakvirvebis meTodiT Seviswavlo sokos agebuleba ki ara

vici rogoria sokos  sasicocxlo cikli ki ara

SemiZlia cdis saSualebiT davakvirde sokos cxovelqmedebas ki ara

vmsjelob ra  mniSvneloba aqvs sokoebs medicinis, kvebis mrewvelobisa da adamianis 
saqmianobis sxva sferoebisTvis

ki ara

vici sokovani daavadebebis gavrcelebis ZiriTadi xelSemwyobi faqtorebi ki ara

vici sokovani daavadebebis gavrcelebis ZiriTadi prevenciuli Ronisiebebis Sesaxeb ki ara

moswavleTa TviTSefasebisTvis SesaZlebelia kiTxvaris an cxrilis gamoyeneba:

TviTSefasebis kiTxvari:

rogor Seafasebdi gakveTilze sakuTar muSaobas (0­dan 10 qulamde)

dawere qula 0-dan 10-mde

rogor Seafaseb sakuTar aqtiurobas gakve­
Tilze?

raSi gamoixateba Seni TanamSromloba 
Tanakla selebTan?

raSi dagWirda maswavleblis daxmareba da ra 
formiT dagexmara maswavlebeli?

moniSne, ra saqmianobas dauTme dros gakve­
Tilze da raSi gamoixata es:

a) maswavleblis mosmenas

b) msjelobas

g) diskusias

d) jgufur muSaobas

e) wakiTxvas

v) savarjiSoebis Sesrulebas

z) sxva saqmianobas (daakonkrete)
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TviTSefasebis anketa

a)  maswavlebeli moswavleebs urigebs TviTSefasebis anketebs da sTxovs, aRniSnon 

pasuxebi. anketis magaliTi:

gakveTilze CarTulobis 
TviTSefasebis anketa

ki nawilobriv ara

gakveTilze Cemi muSaobiT kmayo­
fili var

gakveTili uintereso da mosawyeni 
iyo

axali masala gavige

miRebul codnas gamoviyeneb cxo­
vrebaSi

Sesasrulebeli saSinao davaleba 
iyo rTuli

saSinao davaleba CemTvis saintere­
soa

b)  TviTSefasebis anketa SesaZloa cxrilis saxiT iyos Sedgenili. moswavleebma 

sasurveli pasuxi yviTlad unda gaaferadon. TviTSefasebis kriteriumebs mas­

wavlebeli Tavad arCevs gakveTilis miznidan gamomdinare. anketis magaliTi:

arasdros 

L
 xandaxan 


xSirad 

J
viyavi yuradRebiT 

viyavi aqtiuri

vasrulebdi yvela davalebas

vamowmebdi Cems namuSevars

vcdilobdi Secdomebis mo­
Zebnas da gasworebas

vmonawileobdi cdis (eqs­
perimentis) CatarebaSi, 
prezentaciis momzadebaSi, 
jgufur muSaobaSi 

   

Seafase Seni Sesrulebuli samuSao: aRniSne `+~ niSniT, rasac eTanxmebi.

•  Cabmuli var gakveTilis, (proeqtis) msvlelobaSi;

•  azris gamoTqmis dros ar meSinia Secdomis daSvebis;

•  Tu raime ar mesmis an gaurkvevelia, vekiTxebi maswavlebels an Tanaklaselebs;

•  aqtiuri var jgufuri muSaobis dros;

•  damoukideblad vkiTxulob teqsts da gamomaqvs azri;

•  vpoulob teqstSi saWiro informacias;

•  vcdilob, moviZio informacia sxva wyaroebidan;

•  vcdilob, Cem mier moZiebuli informacia sxva saxiT, mag., cxrili, diagrama, grafiki 

da sxv. gamovsaxo;

•  Cem mier moZiebul informacias, cdebis Sedegebs, vacnob Tanaklaselebs;
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•  saSinao davalebas vamzadeb damoukideblad;

•  vatareb saSinao cdebs da praqtikul samuSaoebs.

gakveTilis bolos moswavlis TviTSefasebis cxrili

ra iyo gakveTilze SenTvis yvelaze sainte­
reso?

ra iswavle am gakveTilze?

ra gaakeTe am gakveTilze?

visTan erTad imuSave?

ra gaakeTe kargad? ra iyo Seni warmatebis 
mizezi?

ra ver gaakeTe kargad? ra iyo Seni waruma­
teblobis mizezi?

ra ginda SemdegSi ukeT gaakeTo?

Sefasebis instrumenti – Sefasebis rubrika

Sefasebis rubrika Sefasebis efeqtiani instrumentia, romelic, rogorc moswavle­

ebis namuSevris, aseve muSaobis procesis Sefasebis mizniT gamoiyeneba. maswavlebeli 

Sefasebis rubrikis gamoyenebiT afasebs moswavleebis mier warmodgenil prezentaciebs, 

weriT namuSevrebs, Catarebul cdebs, kvlevebs, proeqtebs.

Sefasebis rubrika sami mTavari elementisgan Sedgeba:

1.  samuSaos Sefasebis kriteriumebi (komponentebi);

2.  Sefasebis skala (miRwevis xarisxobrivi doneebi);

3.  Sefasebis skalaze gadanawilebuli miRwevis doneebis aRwerilobebi.

qvemoT warmodgenilia Sefasebis rubrikis ramdenime sarekomendacio nimuSi:

moswavleebis saklaso Sefaseba 

kriteriu-
mi

aradamakmayofi-
lebeli  
(1 qula)

damakmayofi-
lebeli  
(2 qula)

kargi 
(3 qula)

Zalian kargi 
(4 qula)

CarTulo-
ba

ar monawileobs 
aqtivobebSi, an 
monawileobs Zalian 
iSviaTad.

iSviaTad monawi­
leobs da Seaqvs 
wvlili mxolod 
zogierT aqtivo­
baSi.

aqtiurad mo­
nawileobs da 
Seaqvs wvlili 
aqtivobebis 
umravlesobaSi.

aqtiurad monawi­
leobs da Seaqvs 
mniSvnelovani 
wvlili yvela 
aqtivobaSi.

Tanam-
Sromloba

ar TanamSromlobs 
an Zalian iSviaTad 
wyvilebSi/jgufe­
bSi muSaobis dros.

iSviaTad Tanam­
Sromlobs wyvi­
lebSi/jgufebSi 
muSaobis dros.

xSirad Tanam­
Sromlobs wyvi­
lebSi/jgufebSi 
muSaobis dros.

yovelTvis Tanam­
Sromlobs wyvi­
lebSi/jgufebSi 
muSaobis dros.
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saSinao davalebis Sefasebis rubrika

aradamakma-
yofilebeli  
(1 qula)

damakmayofilebeli  
(2 qula)

kargi 
(3 qula)

Zalian kargi 
(4 qula)

monawile ver 
avlens waki­
Txuli masalis 
codnas.

monawile naklebad 
avlens wakiTxuli ma­
salis codnas; mohyavs, 
sul mcire, erTi maga­
liTi sakuTari praqti­
kidan; uWirs Tavisi 
mosazrebebis argumen­
tirebulad dasabuTeba.

monawile metwilad 
avlens wakiTxuli ma­
salis codnas; mohyavs, 
sul mcire, erTi maga­
liTi sakuTari praqti­
kidan; ZiriTadad asabu­
Tebs Tavis mosazrebebs 
argumentirebulad.

monawile srulad 
avlens wakiTxuli ma­
salis codnas; mohyavs, 
sul mcire, ori maga­
liTi sakuTari praq­
tikidan, asabuTebs 
Tavis mosazrebebs 
argumentirebulad.

Sefasebis rubrikebis nimuSebi

 gakveTilSi CarTuloba

qulebi da 
kriteriumebi

Zalian kargi kargi damakmayofi-
lebeliu

aradamakma-
yofilebeli

aqtiuri monawi­
leoba

yovel jerze sworad 
asrulebs instru­
qciiT gansazRvrul 
davalebebs.

umniSvnelo 
xarvezebiT 
asrulebs 
instruqciiT 
gansazRvrul 
davalebebs.

mniSvnelovani 
SecdomebiT 
asrulebs 
instruqciiT 
gansazRvrul 
davalebebs.

ver asrulebs 
davalebebs.

gamarTuli da 
swori termino­
logiiT metyve­
leba

gamarTulad metyve­
lebs, yovelTvis 
adekvaturad iyenebs 
terminologias.

gamarTulad 
metyvelebs da 
xSirad iyenebs 
terminologias. 

met­naklebad 
gamarTulad 
saubrobs, iS­
viaTad iyenebs 
terminolo­
gias.

ver saubrobs 
gamarTulad 
da ver iyenebs 
terminolo­
gias.

sakuTari azris 
dasabuTebulad 
warmodgena

yovelTvis damaje­
reblad da argumen­
tirebulad warmoad­
gens Tavis mosazre­
bas.

TiTqmis yo­
velTvis asabu­
Tebs sakuTar 
mosazrebas.

xSirad axer­
xebs sakuTari 
azris dasabu­
Tebas.

uWirs gamarTu­
lad saubari, 
xSirad ver 
asabuTebs saku­
Tar azrs.

sxvisi azrisadmi 
pativiscemis 
gamovlineba

usmens sxvebs da sa­
kuTar mosazrebas ga­
moTqvams mosmenilze 
dayrdnobiT. koreq­
tulia da amJRavnebs 
sxvisi azris mimarT 
pativiscemas.

usmens sxvebs 
da sakuTar 
mosazrebas 
gamoTqvams 
mosmenilze da y­
rdnobiT.

usmens sxvebs 
da acdis sau­
bris damTavre­
bas.

ar usmens sxvebs 
da ar acdis 
saubris damTa­
vrebas.

eqsperimenti

gansazRvravs kvlevis mizans. 2

atarebs/gegmavs eqsperiments. 1

gamoTqvams Sedegis varauds. 1

aRwers kvlevis mimdinareobas, etapebs. 1

aRricxavs da aanalizebs monacemebs. 2

msjelobs eqsperimentis Sedegze, gamoaqvs daskvnebi. 2

icavs usafrTxoebis normebs. 1
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TariRi eqsperimentis Sefaseba

 moswavle Sefasebis kriteriumebi      
Semajamebeli 
qula

kvlevis 
miznis 
gansaz­
Rvra

saWiro 
inven­
taris 
gansaz­
Rvra

varaudi 
kvlevis 
Sedegis 
Sesaxeb 

kvlevis mi­
mdinareo­
bis aRwera

monace­
mTa aR­
ricxva

mona­
cemTa 
analizi

das­
kvnis 
gamo­
tana

qulaTa maqsi­
maluri raode­
noba

0­2 0­1 0­1 0­2 0­1 0­2 0­1 10

1.

2.

3.

4.

5

6.

7.

prezentacia

kriteriumebi cudi (1) saSualo (2) kargi (3)

saintereso Sesavali

davalebis SemoqmedebiTad da 
sainteresod warmodgena

Temis gasagebad warmodgena (lo­
gikuri jaWvi)

gamarTuli saubari

auditoriasTan kontaqti

informaciis flobis unari (ade­
kvaturi kiTxva­pasuxi)

drois limitis dacva

jami

TariRi informaciis   moZiebis   Sefaseba

moswavle Sefasebis kriteriumebi      Semajamebeli qula

informaciis 
wyaroebis arCeva

moZiebuli infor­
maciis kvlevis mizan­
Tan Sesabamisoba

mopovebuli 
informaciis 
organizeba

qulaTa maqsimaluri rao­
denoba

0­3 0­4 0­3 10

1.

2.

3.

4.

5

6.

7.
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diskusia

Zalian kargi  kargi  saSualo  dabali  

mosmena yovelTvis usmens da 
Tvalyurs adevnebs 
orators.

xSirad usmens da 
uyurebs ora­
tors.

iSviaTad us­
mens da uyurebs 
orators.

ar usmens da ar 
uyurebs ora­
tors.

saubari mkafiod metyvelebs 
da uyurebs msmene­
lebs.

ZiriTadad me­
tyveleba gasage­
bia da uyurebs 
msmenelebs.

metyveleba 
aramkafioa,  
msmenelebs 
uWirT gageba.

metyveleba 
gaurkvevelia, 
aramkafioa,  
msmenelebs 
uWirT gageba.

araverbaluri 
komunikacia

SeuZlia efeqtianad 
aRiqvas da gamoiyenos 
araverbaluri ko­
munikaciis formebi 
(TvaliT, JestebiT, 
gamometyvelebiT, 
xmiT).

xSirad Seu­
Zlia daamyaros 
araverbaluri 
kontaqti.

iSviaTad 
iyenebs ara­
verbaluri 
komunikaciis 
formebs.

ar iyenebs 
araverbaluri 
komunikaciis 
formebs.

monawileoba avlens interess 
diskusiis Temisadmi 
saWiro komenta­
rebiTa da azrebis 
gamoTqmiT.

ZiriTadad 
gamoxatavs inte­
ress. komenta­
rebi da azrebi 
yovelTvis araa 
Temis Sesaty­
visi.

mcire interesi 
aqvs. ar gamoxa­
tavs an ver uka­
vSirebs Tavis 
mosazrebebs 
sadiskusio 
Temas.

interesi ar 
aqvs. ar ga­
moxatavs an 
ver ukavSirebs 
Tavis mosazre­
bebs sadiskusio 
Temas.

TanamSromloba TanamSromlobs 
TanaklaselebTan, 
acdis sxvebs azris 
gamoTqmas da icavs 
diskusiis wesebs.

ZiriTadad 
TanamSromlobs 
Tanaklasele­
bTan, zogjer 
erTveba  sxvis 
saubarSi, 
ZiriTadad 
icavs diskusiis 
wesebs. 

iSviaTad Tanam­
Sromlobs da 
icavs diskusiis 
wesebs. 

ar TanamSrom­
lobs da ar 
icavs diskusiis 
wesebs. 

mosazrebis ar­
gumentireba

mosazreba origina­
luria da gamyarebu­
lia faqtebiT, cnebe­
biT. aris logikuri 
kavSiri sakiTxTan.

mosazrebis 
gasamyareblad 
gamoyenebulia 
sadavo faqtebi 
da cnebebi.

mosazreba mok­
lebulia lo­
gikur kavSirs 
sakiTxTan da ar 
aris gamyare­
buli faqtebiT.

mosazreba ar 
aqvs, ver amya­
rebs logikur 
kavSirs sakiTx­
Tan.

TariRi kvleviTi proeqti

moswavle Sefasebis kriteriumebi      
Semajamebeli 
qula

proeqtis 
mizani

kvlevis 
gegmis 
Semu­
Saveba

sakiTxTan 
dakavSire­
buli in­
formaciis 
moZieba

kvle­
vis 
Cata­
reba

mona­
cemebis 
aRri­
cxva

analizi 
da das­
kvnis 
gake­
Teba

prezen­
tacia

qulaTa maqsima­
luri raodenoba

0­2 0­1 0­1 0­2 0­1 0­2 0­1 10

1.

2.

3.

4.

5

6.

7.
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9. 
gakveTilebis scenarebi, gegmebi, rekomendaciebi 
aqtivobebisTvis, sagakveTilo da Tavebis Semajamebeli  
davalebebis pasuxebi

 

Tavi I Sesavali biologiaSi

gakveTili 1

Tema:    Sesavali biologiaSi

sakiTxi:                                   biologia, rogorc mecniereba

mizani:                                    moswavle gaecnos, ras Seiswavlis da ra dargebs moicavs 

biologia. daadginos biologiis roli. arsebuli cod­

nis an varaudebis safuZvelze isaubros, rogor iyenebs 

adamiani biologiis miRwevebs Tavis saWiroebebisTvis.

kavSiri esg-is standartis 

SedegTan da indikatorebi:   miRebuli codnis dakavSireba sxvadasxva profesiasTan/

saqmianobis sferosTan (janmrTelobis dacva, garemos 

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

  

gakveTilis msvleloba:

1. winare codnis gaaqtiureba. Sesavali saubari (10 wT)

dafaze dawereT sityva biologia da dausviT moswavleebs kiTxvebi:

1. gaixseneT, ras swavlobs biologia?

2. SegiZliaT ganmartoT termini `biologia~?

3. ra hqvia mecniers, romelic cocxal arsebebs Seiswavlis?

moismineT moswavleTa pasuxebi, SeecadeT, rom sakuTari sityvebiT ganmarton moce­

muli cnebebi. amis Semdeg ki esaubreT maT: cnobismoyvare adamianebs yovelTvis ebadebo­

daT kiTxvebi: ramdennairi cocxali arseba binadrobs dedamiwaze, sad cxovroben isini, 

riT hgvanan erTmaneTs, ra kavSirebi arsebobs maT Soris da sxv. maT ainteresebdaT da 

swavlobdnen yvelafers, rac cocxal bunebas Seexeboda. ase ganviTarda biologia, anu 

mecniereba, romelic Seiswavlis cocxal bunebas. sityva „biologia“ warmodgeba ori 

berZnuli sityvisgan: „bios“ – sicocxle da „logos“ – mecniereba. biologiisTvis mniS­

vnelovania nebismieri cocxali organizmi, veSapiTa da spiloTi dawyebuli da TvaliT 

uxilavi baqteriebis CaTvliT. biologi – ase hqvia mecniers, romelic cocxal arsebebs 

Seiswavlis.

 Semdeg klass dausviT kiTxvebi:

1. CamoTvaleT, biologiis romel dargebs gaecaniT wina klasebSi? 

2. gasul wlebSi Seswavlili masalidan gaixseneT, ra ewodeba mecnierebas, romelic 

namarxeul naSTebs ikvlevs. imsjeleT, risTvis aris mniSvnelovani gadaSenebuli 

saxeobebis Seswavla da rogor exmareba exmareba msgavsi codna Tanamedrove mec­

nierebs.

moismineT moswavleTa pasuxebi/ganmartebebi. saWiroebis SemTxvevaSi gaaxseneT masala. 

ganumarteT, rom: mniSvnelovania cocxali organizmebis sxvadasxva kuTxiT Seswavla. 

amitomac biologiaSi mravali dargi ganviTarda. am dargebidan zogierTs wels gavecnobiT.
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2. teqstze muSaoba. prezentacia (15 wT)

dayaviT klasi wyvilebad. sTxoveT wyvilebs gaecnon sqemas, romelic mocemulia 

teqstSi – biologiis dargebi. moswavleebs mieciT Semdegi davaleba: waikiTxon teqsti 

da wyvilebma gamokveTon, romelia maTTvis saintereso dargi.

vidre moswavleebi muSaoben teqstze dafaze dawereT:

„me rom mecnieri viyo, vimuSavebdi biologiis Semdeg dargSi ......., radgan .......~

 samuSaos dasrulebis Semdeg ganumarteT wyvilebs dafaze mocemuli miTiTeba da mieciT 

dro zepiri prezentaciis mosamzadeblad.

moismineT moswavleTa wyvilebis prezentaciebi (prezentacia warmarTeT manam, sanam 

moswavleebi ar warmoadgenen biologiis yvela dargs).

3. varaudebis gamoTqma. saubari biologiis rolsa da miRwevebze  (10 wT)

dausviT moswavleebs Semdegi kiTxvebi:

1. ra iciT, an ra gsmeniaT, rogor iyenebs adamiani biologiis miRwevebs Tavis saWiroe­

bebisTvis?

2.  ra iciT, an ra gsmeniaT biologiis miRwevebze?

moismineT moswavleebis pasuxebi/varaudebi. 

mokled isaubreT imis Sesaxeb, rom biologias adamianis cxovrebisa da saqmianobis 

sxvadasxva sferoSi Seaqvs mniSvnelovani wvlili. biologia XXI saukunis mecnierebaa, 

misi miRwevebi Cveni cxovrebis mraval sferoSi, maT Soris teqnikuri problemebis gada­

sawyvetad gamoiyeneba. biologiis miRwevebi exmareba soflis meurneobas uxmosavliani da 

daavadebebis mimarT mdgradi axali jiSebis gamoyvanaSi. biologiuri kvlevebis Sedegad 

eqimebma SeZles mravali daavadebis dadgena da maT dasamarcxeblad gzebis moZebna. biolo­

gia Seiswavlis bunebaSi momxdari cvlilebebis mizezebs da am gziT cdilobs, gadawyvitos

zogierTi ekologiuri problema. farmakologia medicinis dargia, romelic biologiis 

miRwevebsa da organizmebis SesaZleblobebs axali samkurnalo preparatebis Sesaqmnelad 

iyenebs.

4. gakveTilis Sejameba  (10 wT)

gakveTilis Sejamebis mizniT sTxoveT moswavleTa wyvilebs, Tanmimdevrulad waikiTxon 

rubrikaSi `davaleba~ me­3, me­5 da me­6 kiTxvebi, dafiqrdnen da pasuxi gascen. 

5. Sefaseba 

SeafaseT moswavleebi sityvieri komentariT, Semdegi rubrikis mixedviT:

Sefasebis 
kriteriumebi

yovelTvis xSirad uWirs

gamarTuli da swori 
terminologiiT me­
tyveleba

yovelTvis gamarTulad 
metyvelebs, adekvaturad 
iyenebs terminologias.

metyvelebs gamarTulad, 
xSirad adekvaturad iye­
nebs terminologias 
an xSirad metyvelebs ga­
marTulad, adekvaturad 
iyenebs terminologias.

saubrobs gamarTulad, 
Tumca uWirs Sesabamisi 
terminologiiT  saubari 
, an uWirs gamarTulad 
saubari.

sakuTari azris da­
sabuTebulad gamo­
Tqma

yovelTvis damajereblad 
da argumentirebulad war­
moadgens Tavis mosazrebas.

xSirad axerxebs sakuTari 
azris dasabuTebas.

uWirs gamarTulad 
saubari, xSirad ver asa­
buTebs sakuTar azrs.

varaudebis gamoTqma sakiTxTan dakavSirebiT 
yovelTvis gamoTqvams  
varauds.

sakiTxTan dakavSirebiT 
xSirad  gamoTqvams  va­
rauds.

uWirs varaudis gamoTqma. 

TanamSromloba,  
gansxvavebuli azris 
pativiscema

usmens mewyviles, konkre­
tulia, gamoTqvams sakuTar 
azrs da amJRavnebs sxvisi 
azris mimarT pativiscemas.

usmens mewyviles,   gamo­
Tqvams sakuTar azrs da 
xSirad amJRavnebs sxvisi 
azris mimarT pativisce­
mas.

uWirs mousminos mewy­
viles da gamoamJRavnos 
sxvisi azris mimarT pati­
viscema an 
usmens mewyviles, uWirs 
gamoamJRavnos sxvisi 
azris mimarT pativiscema.
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6. saSinao davaleba 

rubrikaSi `davaleba~ 1­li, me­2, me­4 da me­7 davalebebidan SearCion 2 SekiTxva da pasuxi  

werilobiT gascen. 

gakveTili 2

Tema:     Sesavali biologiaSi

sakiTxi:                                  ras niSnavs, iyo cocxali?

mizani:     moswavle gaecnos organizmebis sicocxlis ZiriTad maxa­

siaTeblebs. Seadaros cocxali da aracocxali obieqte­

bi da imsjelos sicocxlis ZiriTad maxasiaTeblebsa da 

maTi gamovlinebebze.

kavSiri esg-is standartis 

SedegTan da indikatorebi:   miRebuli codnis safuZvelze cocxali organizmebis 

sasicocxlo Tvisebebis mixedviT daxasiaTeba (biol.

sab.1,2,3);

     msjeloba sasicocxlo Tvisebebze, rac ganasxvavebs 

mcenareebsa da cxovelebs erTmaneTisgan (biol.sab.1,2,3);

gakveTilis msvleloba:

1. Sesavali saubari. informaciis daxarisxeba  (10 wT)

gaacaniT moswavleebs gakveTilis Tema, mizani. sTxoveT maT yuradRebiT daakvirdnen 

garemos da daajgufon maT garSemo arsebuli organizmebi imis mixedviT, cocxalia Tu 

aracocxali. 

dafaze an formatze winaswar daxateT orsvetiani cxrili da moswavleebisgan miRe­

buli pasuxebiT SeavseT. 

cocxali aracocxali

dausviT moswavleebs kiTxva:

Tqveni azriT, cocxalia Tu ara (sur. 2.1­ze gamosaxuli) roboti sofia? 

moismineT moswavleebis pasuxebi, sTxoveT, rom daasabuTon sakuTari mosazrebebi.

Temis ganvrcobis mizniT moswavleebs damatebiT CamouTvaleT aracocxali obieqtebi, 

cocxali organizmebi da maTi daxmarebiT SeavseT cxrili: 

vaSlis xe, rZe, wyali, oboba, plastmasa, abreSumis qsovili, vardis buCqi, carieli 

niJara, lokokina, rezini, askilis buCqi, Salis jempri, kalia, aisbergi, lomi, qviSa, minis 

qila, spilenZis Tungi, mTa, roboti, qaRaldis parki, soko, qvanaxSiri, bamba 

moswavleTa yuradReba gaamaxvileT im saintereso faqtze, rom yvela aracocxal obi­

eqts ar aqvs erTnairi `warmoSoba~.

qva, qaRaldi, mina, tyavis qurTuki – aracocxali obieqtebia. Tumca, aracocxali obi­

eqtebi SeiZleba or jgufad daiyos:

I jgufi – obieqtebi, romlebic arasdros yofila cocxali, (magaliTad, qva an oqro);

II jgufi – obieqtebi, romlebic odesRac cocxali organizmi an misi nawili iyo.

(mag., qvanaxSiri warmoiqmna mravali milioni wlis winaT, gvimranairi xeebis masiuri 

ganadgurebisa da am xeebis WaobSi CaZirvis Sedegad. odesRac cocxali organizmis martivi 

magaliTia alublis muraba. muraba aracocxalia, Tumca igi alublis xis, anu cocxali 

organizmis nayofisgan mzaddeba).

dasasruls ganumarteT moswavleebs, rom termini `organizmi~ gamoiyeneba nebismieri 

cocxali arsebis mimarT. Cveni planeta dasaxlebulia nairgvari organizmebiT.
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rekomendacia: gaiTvaliswineT, rom cxrili moiTxovs mesame svetis damatebas, radgan 

CamonaTvalSi mocemulia iseTi obieqtebi, romlebic manamde iyo cocxali organizmis 

nayofi, qerqi, bewvi da a.S. esenia: qaRaldis parki, qvanaxSiri, Salis jempri, abreSumis 

qsovili, rZe, carieli niJara, bamba. sasurvelia moswavleebs mivceT saSualeba, es gan­

sxvaveba aRmoaCinon.

swori pasuxi

cocxali aracocxali odesRac cocxali

vaSlis xe, soko, 
oboba, vardis 
buCqi, lokokina, 
askilis buCqi, 
kalia, lomi 

qviSa, minis qila, 
spilenZis Tungi, 
rezini, plastmasa, 
wyali, mTa, 
aisbergi, roboti

qaRaldis parki, 
qvanaxSiri, Salis 
jempri, abreSumis 
qsovili, rZe, 
carieli niJara, bamba

2. teqstze muSaoba (25 wT)

dayaviT klasi 5 jgufad. jgufebs dausviT kiTxva: 

ra Tvisebebi aqvT cocxal arsebebs da ra ganasxvavebs maT aracocxalisgan?

moismineT jgufebis mosazrebebi da TiToeul jgufs mieciT davaleba: waikiTxon sa­

xelmZRvaneloSi mocemuli teqstis nawili – sicocxlis ZiriTadi maxasiaTeblebi – kveba, 

sunTqva, moZraoba, gamoyofa, gamravleba, zrda da ganviTareba, gaRizianebadoba. gamokve­

Ton organizmebis mravalferovneba, kerZod, sicocxlis ZiriTadi maxasiaTeblebi rogor 

gamoixateba mcenareebSi, cxovelebSi. prezentaciebi warmoadginon cxrilis saxiT.

rekomendacia: jgufebs mieciT saSualeba cxrilis forma SearCion damoukideblad. 

saWiroebis SemTxvevaSi SeiZleba SesTavazoT nimuSi:

mcenare cxoveli

kveba

sunTqva

moZraoba

gamoyofa

gamravleba

zrda da ganviTareba

gaRizianebadoba
  

radgan jgufebi muSaoben erTnairi miTiTebiT, erTsa da imave teqstze, amitom sasurve­

lia gamoiyenoT „gamosaZaxebeli Cxirebi“. am meTodis gamoyenebiT, SemTxveviTobis prin­

cipiT, yvela jgufi warmoadgens prezentacias. 

jgufebis momzadebuli prezentaciebis mosmenis Semdeg moswavleebs dausviT kiTxvebi:

1.  ra tipis sakvebs gamoiyenebs sxvadasxva cxoveluri organizmi (kurdReli, ixvi, 

muxluxi, futkari, kata, hidra, spilo, oboba da sxva)?

2.  sxeulis mTeli zedapiri, layuCebi, traqeebi da filtvebi – moiyvane erTi magali­

Ti sunTqvis mocemuli organoebis mqone organizmebis da mokled gadmoeci, ro­

gor gamoiyeneben sunTqvisTvis.

3.  ezoSi, quCaSi an parkSi ginaxavT lokokina, Wiayela an WianWvela? xeliT Sexebi­

xarT? rogoria maTi reaqcia gaRizianebaze?

3. gakveTilis Sejameba (10 wT)

mokled SeajameT gakveTili da isaubreT imis Sesaxeb, rom sicocxle aris sruliad gan­

sakuTrebuli movlena, romlis axsna SeuZlebelia mxolod fizikisa da qimiis kanonebiT. 

ucnobia, vin daakvirda pirvelad gansxvavebebs cocxalsa da aracocxal bunebas Soris da 

vin dasva kiTxva: ra Tvisebebi aqvs cocxal organizmebs da ra ganasxvavebs maT aracoc­

xalisgan? Tavdapirvelad rTuli iqneboda imis mixvedra, rom mcenareebi iseTive cocxali 

arsebebi iyvnen, rogoric cxovelebi. cocxal da aracocxal obieqtebs xom moZraobis 
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unaris mixedviT ajgufebdnen. magram TandaTan dagrovda informacia cocxali orga­

nizmebisTvis damaxasiaTebeli saerTo niSan­Tvisebebis Sesaxeb. aris niSnebi, romelTa 

mixedviT sityva `cocxali~ erTnairad miesadageba erTujrediani da mravalujrediani 

organizmebis yvela samefos warmomadgenels. SeamCnevdiT, rom cocxali organizmebis 

zogierTi Tviseba aracocxal obieqtebsac axasiaTebs, magram maT arasdros aqvT sicocx­

lisTvis damaxasiaTebeli yvela Tviseba erTdroulad. zogierT aracocxal obieqts axa­

siaTebs erTi an ori am TvisebaTagan. magaliTad, avtomobili gadaadgildeba, igi sawvaviT 

`ikvebeba~, gamonabolqvs gamoyofs. magram manqana ar izrdeba, ar mravldeba, ar aqvs sunTq­

vis organoebi. cnobilia, rom stalaqtiti da kristalebi, Zalian nela, magram izrdeba 

da STambeWdav zomebsac aRwevs, Tumca maT ar aqvT sicocxlisTvis damaxasiaTebeli sxva 

Tvisebebi.

rekomendacia: 

1. moswavleebs dafaze dauxazeT sqema, romelic gauadvilebs maT organizmis  sicocx­

lis ZiriTadi maxasiaTeblebis vizualurad aRqmas. sTxoveT damoukideblad Seavson sqema 

da Semdeg, erT­erTma moswavlem, survilisamebr, dafaze daweros Tavisi mosazrebebi, 

romelTac daeTanxmeba mTeli klasi.
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cocxali arsebebis sasicocxlo 

maxasiaTeblebi

2. daurigeT:

a) amobeWdili davaleba (SedarebiT martivi)

cxrilSi mocemulia aracocxali obieqtebi, romelTac aqvT cocxalisTvis damaxa­

siaTebeli erTi an ramdenime Tviseba. aRniSneT CamoTvlili obiqtebisTvis es Tvisebebi 

`+~ niSniT.

 davalebis pasuxi:

obieqti
sicocxlisTvis damaxasiaTebeli Tvisebebi

kveba zrda sunTqva moZraoba gamravleba gamoyofa gaRizianebadoba

avtomobili + + +

velosipedi +

cecxli + + + + + +

stalaqtiti + +

TviTmfrinavi + + +

nakaduli + +

vulkani + + + +

eskalatori + +
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b) amobeWdili davaleba (SedarebiT rTuli)

cxrilSi moyvanili is obieqtebi aRniSne `+~ niSniT, romlebisTvisac mocemuli Tvise­

baa damaxasiaTebeli. 

davalebis pasuxi:

o
b

ie
qt

i
c

o
c

xa
l

i
ar

ac
o

c
xa

l
i

s
u

nT
qv

a
g

am
r

av
l

eb
a

f
il

t
­

vi
T

l
ay

u
Ci

T
t

r
aq

ee
b

iT
mT

el
i 

z
ed

ap
ir

iT

kv
er

c
x­

is
d

eb
iT

c
o

c
xa

l
m­

S
o

b
ia

r
o

b
iT

T
es

l
iT

kr
is

t
al

i
+

ni
an

g
i

+
+

+

ke
d

eb
i

+

ma
im

u
ni

+
+

+

u
T

o
+

xe
+

+

ve
l

o
s

ip
ed

i
+

s
ir

aq
l

em
a

+
+

+

s
aa

T
i

+

ad
am

ia
ni

+
+

+

s
ax

l
i

+

yv
av

il
i

+
+

T
u

T
iy

u
S

i
+

+
+

s
o

ko
+

T
ev

z
i

+
+

+
+

+

d
el

f
in

i
+

+
+

j
iq

i
+

+
+

vu
l

ka
ni

+

pe
pe

l
a

+
+

+

Ca
nC

qe
r

i
+



64

4. Sefaseba

SeafaseT moswavleebi sityvieri komentariT, Semdegi rubrikis mixedviT  

 

saklaso muSaobis Sefasebis rubrika

kriteriumebi 1 2 3 4

winare  codnis 
dakavSireba axal 
informaciasTan

ver iyenebs win­
are codnas axal 
informaciasTan 
dasakavSireblad.

met­naklebad 
iyenebs win­
are codnas da 
ukavSirebs axal 
informacias.

nawilobriv 
iyenebs win­
are codnas da 
ukavSirebs axal 
informacias.

mizanmimarTu­
lad iyenebs 
winare codnas 
da logikurad 
akavSirebs axal 
informaciasTan

msjeloba organ­
izmis sicocxlis 
maxasiaTeblebze

uWirs mcenareeb­
isa da cxovel­
ebis sicocxlis 
maxasiaTeblebis 
dasaxeleba  da  
maT msgavseba­
gansxvavebebze 
msjeloba.

uWirs mcenareeb­
isa da cxovel­
ebis sicocxlis 
yvela  maxasi­
aTeblis  dasax­
eleba  da  maT 
Soris msgavseba­
gansxvavebebze 
msjeloba.

asaxelebs 
mcenareebisa 
da cxovelebis 
sicocxlis yvela 
maxasiaTebels. 
maT Soris msgavs­
eba­gansxvavebe­
bze msjelobisas 
uSvebs umniSvne­
lo Secdomebs.

asaxelebs 
mcenareebisa 
da cxovelebis 
sicocxlis yvela 
da msjelobs maT 
Soris msgavseba­
gansxvavebebze.

cocxali da 
aracocxali 
obieqtebis 
maxasiaTeblebis 
gamovlena 

zog SemTxvevaSi 
amoicnobs cocx­
ali da aracocx­
ali obieqtebis 
msgavs maxasiaTe­
blebs, magram ver 
asabuTebs saku­
Tar mosazrebas.

met­naklebad 
amoicnobs cocx­
ali da aracocx­
ali obieqtebis 
msgavs maxasiaTe­
blebs, magram 
uWirs arCevanis 
dasabuTeba.

avlens cocxali 
da aracocxali 
obieqtebis 
msgavs maxasiaTe­
blebs da asab­
uTebs mosazre­
bas, Tumca uWirs 
arCevanis argu­
mentireba.

uSecdomod 
avlens cocxali 
da aracocxali 
obieqtebis 
msgavs maxasiaTe­
blebs,  argu­
mentirebulad 
asabuTebs mosaz­
rebas.

informaciis   
daxarisxeba, 
daskvnebis gamo­
tana 

ver axarisxebs 
informacias, 
daskvna ver gamo­
aqvs. 

uWirs infor­
maciis daxarisxe­
ba, zogjer daskv­
na arasworia da 
cxrilis Sevs­
ebisas aRiniSneba 
Secdomebi.

axarisxebs 
informacias, 
zogjer uWirs  
daskvnis gamot­
ana da swori Se­
degebis cxrilSi
dafiqsireba.

axarisxebs 
informacias, 
gamoaqvs daskvna 
da Sedegebi 
gadaaqvs cxril­
Si.

TviTSefasebis kiTxvari

 kiTxvebi swavlis procesis TviTSefasebisTvis upasuxe kiTxvebs da dawere komen­
tari

rogor dagexmara winare codna an gamocdileba axali in­
formaciis aTvisebaSi? 

ra giadvilebs swavlis process? (winare codna, saklaso 
garemo, maswavlebeli, jgufSi muSaoba da sxv.) 

ra arTulebs SenTvis swavlis process? 

akeTeb Tu ara gakveTilis procesSi Canawerebs? raSi gex­
mareba Canawerebi?

gagiadvildeba Tu ara konkretuli sakiTxis Seswavla, Tu 
ici, ratom swavlob mas?

rogori tipis davalebebis Sesruleba giadvildeba (cxri­
lis Sevseba, argumentirebuli msjeloba,  ilustraciaze 
dakvirveba,  kiTxva da sxv.)?

5. saSinao davaleba

moswavleebma saxlSi Seasrulon Semdegi davaleba: 1) waikiTxon paragrafis bolos 

mocemuli yvela davaleba/kiTxva 1­4. sakuTari surviliT SearCion 3 davaleba Sesasru­

leblad; 2) Sin Caataron praqtikuli samuSao `ra gavlenas axdens sinaTle mcenaris nawilebis 

zrdaze?~. ori kviris ganmavlobaSi daakvirdnen da Sedegebi werilobiT warmoadginon.  
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gakveTili 3

Tema:     Sesavali biologiaSi

sakiTxi:                                   biologiis Seswavlis meTodebi

mizani:     moswavle gaecnos biologiis Seswavlis meTodebs 

– da kvirveba, modelireba – da maTi gamoyenebis mniS­

vnelobas. miRebuli codna gamoiyenos praqtikuli 

sa muSaos ganxorcielebisas. 

kavSiri esg-is standartis 

SedegTan da indikatorTan:   dakvirvebis safuZvelze cocxali organizmebis sasico­

cxlo Tvisebebis da maTi gamovlinebebis dadgena (biol.

sab.st.1,2,3); 

     dakvirvebis procesis aRwera; msjeloba im faqtoreb­

ze, romlebic moqmedeben cocxal organizmebze (biol.

sab.1,2,3,5,6, 8, 9,10);

gakveTilis msvleloba:

1. kiTxva-pasuxi. winare codnis gaaqtiureba (5 wT)

 gaacaniT moswavleebs gakveTilis mizani. sTxoveT moswavleebs daakvirdnen saxel­

mZRvaneloSi mocemul ilustracias (sur. 3.1) da maswavleblis SekiTxvebs gascen pasuxebi:

1.  ramdeni cxovelis kvali Cans suraTze?

2.  ra gansxvavebas xedav maT Soris?

3.  SesaZlebelia Tu ara am fotoTi davadginoT, ra mimarTulebiT moZraoben es 

cxovelebi?

4.  anabeWdis mixedviT saintereso informaciis mopoveba SeiZleba? ratom fiqrobT ase?

5.  am kiTxvebze pasuxis gasacemad garkveuli meTodi gamoiyeneT. iciT Tu ara, ra 

hqvia am meTods?

moismineT moswavleTa pasuxebi, Semdeg aCveneT slaidi, romelzec gamosaxulia dak­

virvebis meTodis magaliTebi. sTxoveT moswavleebs, gaixsenon wina wels naswavli masala 

da upasuxon kiTxvebs:

  

   

 

 

 

1.  ra aerTianebs mocemul suraTebs?

2.  risTvis gamoiyeneba dakvirvebis meTodi?

3.  rogor vawarmooT dakvirveba da ra unda iyos gaTvaliswinebuli dakvirvebis 

dros?

2. moswavleebisTvis axali informaciis miwodeba / mini-leqcia (5 wT)

mokled ganumarteT moswavleebs, rom dakvirvebis meTodis gamoyeneba niSnavs informa­

ciis Segrovebas sakuTari grZnobis organoTa daxmarebiT. SegiZlia Seagrovo informacia 

damzeris, ynosvis, mosmenis, dagemovnebisa da Sexebis Sedegad. arsebobs ori saxis dakvir­

veba. erTia, rodesac sityvebiT gadmovcemT informacias bewvis feris, sxeulis formis, 

organoebis agebulebis, kvebis Taviseburebebis da sxvaTa Sesaxeb. am dros vakvirdebiT 
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xarisxobriv Tvisebebsa da movlenebs. meore saxis dakvirvebisas gazomvebs mivmarTavT. 

mag., vaSli iwonis 70 g, beRuris kudis bumbulis sigrZea 7 sm. gazomvebisas ricxvebia gamoye­

nebuli, amitomac dakvirvebis obieqtis raodenobriv (temperatura, moculoba, sigrZe, 

naSieris raodenoba) Tvisebebs vavlenT.

zogjer, mecnieruli ideebisa da Teoriebis asaxsnelad, biologebi modelebs iyene­

ben. modelirebis meTodi gulisxmobs TvalsaCinoebis damzadebas, romelic gasagebad 

xsnis rTuli movlenis an procesis muSaobas. gasul wels bunebis gakveTilebze Tavadac 

iswavle modelis damzadeba.

3. praqtikuli samuSao  (20 wT)

gakveTilSi mowodebuli praqtikuli samuSaos Sedegis miRebas garkveuli dro sWirdeba. 

mimdinare gakveTilze moxdeba mxolod cdis dayeneba. daaxloebiT erTi Tvis ganmavlobaSi 

moswavleebi daakvirdebian qilaSi mimdinare cvlilebebs. SesaZlebelia dakvirvebis Sede­

gebis amsaxveli furceli klasSi gamoakran da masSi etapobrivad Caweron qilaSi mimdinare 

cvlilebebi. aseve sasurvelia cvlilebebis dokumenturad asaxva fotoebiTac. saboloo 

Sedegis miRebis Semdeg unda moawyon prezentacia Segrovebuli masalis gamoyenebiT.

sarekomendacio  aqtivobebi:

Wiayelas sasicocxlo Tvisebebze dakvirvebisa da ukeT Seswavlis mizniT, gTavazobT 

ramdenime aqtivobas Wiayelas gamoyenebiT. 

dayaviT klasi jgufebad. jgufebs mieciT davaleba: Tanmimdevrulad Seasrulon dava­

lebebi 1,2,3 (mocemuli davalebebi winaswar moamzadeT da daurigeT jgufebs) daakvir­

dnen Wiayelas sicocxlis gamovlinebebs da daweron dakvirvebis Sedegebi. ganumarteT 

moswavleebs, rom dakvirvebis dawyebamde mniSvnelovania dakvirvebis obieqtis arCeva da 

dakvirvebis miznis mkafiod gansazRvra. 

jgufebTan erTad gansazRvreT, rom dakvirvebis obieqtia Wiayela; dakvirvebis miza-

nia sicocxlisTvis maxasiaTebeli Tvisebebisa da maTi gamovlinebis mravalferovnebis 

dadgena.

davaleba 1

minis milSi moaTavse Wiayela, mils Camoacvi muqi SaliTa, SaliTis gadanacvlebiT gamoa­

CineT Wiayelas jer wina, Semdeg ki – ukana nawili. daakvirdiT da aRwereT Wiayelas qceva.

saWiro masala: 

qcevis aRwera 

_____________________________________________________________________________________

_____________________________________________________________________________________

daskvna 

_____________________________________________________________________________________

_____________________________________________________________________________________

davaleba 2

fanqriT an xis CxiriT SeexeT Wiayelas jer frTxilad, Semdeg ki – Zlierad. daakvirdiT 

Wiayelas mgrZnobelobas Sexebis mimarT. aRwereT Wiayelas qceva

saWiro masala: 

qcevis aRwera

_____________________________________________________________________________________

_____________________________________________________________________________________

daskvna 

_____________________________________________________________________________________

_____________________________________________________________________________________



67

davaleba 3

daakvirdiT Wiayelas mgrZnobelobas tenianobis cvalebadobaze. qaRaldis furclis 

erTi bolo wyliT daasveleT, amave qaRaldis mSral adgilas dasviT Wiayela. daakvirdiT 

da aRwereT Wiayelas reaqcia.

saWiro masala: 

qcevis aRwera 

_____________________________________________________________________________________

_____________________________________________________________________________________

daskvna 

_____________________________________________________________________________________

_____________________________________________________________________________________

rekomendacia: im SemTxvevaSi Tu klasi mcirericxovania SeiZleba Seiqmnas 3 jgufi da 

TiToeulma jgufma Seasrulos erTi davaleba. Tu klasi mravalricxovania, SesaZlebelia 

SeqmnaT 6 jgufi: 1­li da me­2 jgufi Seasrulebs davaleba 1­s; me­3 da me­4 jgufi Seasru­

lebs davaleba 2­s; me­5 da me­6 jgufi Seasrulebs davaleba 3­s. aseve SeiZleba praqtikuli 

samuSao klasisTvis sademonstraciod Seasrulos klasidan erTma moswavlem maswavleblis 

daxmarebiT, jgufis wevrebma ki Sedegebi Caiweron.

saWiroebis SemTxvevaSi, Tu moswavleebs gauWirdaT qcevis aRwerisa da daskvnis weri­

lobiT warmodgena, SeiZleba dausvaT Semdegi kiTxvebi: 

1. romeli sasicocxlo Tvisebebi gamoamJRavna Wiayelam? 

2. ra mniSvneloba aqvs am Tvisebas cocxali organizmisTvis?

yuradReba miaqcieT jgufebis muSaobas; aRmoCenili Secdomebi gaasworeT maTTan erTad.

4. jgufebis prezentaciebi / gakveTilis Sejameba  (10 wT)

moismineT jgufebis prezentaciebi. informaciis dazustebis mizniT prezentaciisas 

jgufebs dausviT kiTxvebi. 

mokled SeajameT gakveTili da aRniSneT, rom dakvirvebis meTodi bunebis Seswavlis 

procesSi metad mniSvnelovania. Wiayelas qcevaze dakvirvebam daskvnebis gamotanis saSu­

aleba mogvca: Wiayelam gamoamJRavna moZraobisa da gaRizianebadobis unari. amas didi 

mniSvneloba aqvs cocxali organizmisTvis: ase icavs Tavs garemos arasasurveli zemoq­

medebisgan, agnebs sakvebsa da sacxovrebel adgils.

davalebis pasuxi:  

davaleba 1

minis milSi moaTavse Wiayela, mils Camoacvi muqi SaliTa, SaliTis gadanacvlebiT gamoa­

CineT Wiayelas jer wina, Semdeg ki – ukana nawili. daakvirdiT da aRwereT Wiayelas qceva.

saWiro masala: Wiayela, minis mili, gaumWvirvale SaliTa.

Wiayelas qcevis aRwera: rodesac Wiayelas wina nawili moxvda sinaTleze, igi milSi 

gadaadgilda im nawilisken, romelic muqi SaliTiT iyo dafaruli; rodesac Wiayelas 

ukana nawili moxvda sinaTleSi, amas reagireba ar mohyolia. 

daskvna: Wiayela reagirebs sinaTleze, radgan Wiayela ganaTebis cvlilebas aRiqvams 

sxeulis wina nawilSi moTavsebuli TvalakebiT. 

davaleba 2

fanqriT an xis CxiriT SeexeT Wiayelas jer frTxilad, Semdeg ki – Zlierad. daakvirdiT 

Wiayelas mgrZnobelobas Sexebis mimarT. aRwereT Wiayelas qceva.

saWiro masala: Wiayela, xis Cxiri.

Wiayelas qcevis aRwera: Cxiris frTxilad Sexebaze Wiayela odnav amoZravda, xolo 

Zlier Sexebaze, cdilobda Tavi daeRwia swrafi gaqceviT.

daskvna: Cxiris Sexeba SeigrZno Wiayelas sxeulma. gaRizianebaze sapasuxo reagireba 

iyo swrafi moZraoba.
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davaleba 3

daakvirdiT Wiayelas mgrZnobelobas tenianobis cvalebadobaze. qaRaldis furclis 

erTi bolo wyliT daasveleT, amave qaRaldis mSral adgilas dasviT Wiayela. daakvirdiT 

da aRwereT Wiayelas reaqcia.

saWiro masala: Wiayela, qaRaldi, wyali.

Wiayelas qcevis aRwera: Wiayela gadaadgilda furclis mSrali adgilidan sveli adgi­

lisken.

daskvna: sveli adgili SeigrZno Wiayelas sxeulma. gaRizianebaze sapasuxo reagirebaa 

moZraoba sveli adgilisken. Wiayela mgrZnobeloba tenianobaze maRalia. 

5. Sefaseba 

SeafaseT moswavleebi sityvieri komentariT, Semdegi rubrikis mixedviT

gakveTilis bolos moswavlis TviTSefasebis sqema
 

ra iyo gakveTilze SenTvis yvelaze saintereso?

ra iswavle am gakveTilze?

ra gaakeTe am gakveTilze?

visTan erTad imuSave?

ra gaakeTe kargad? ra iyo Seni warmatebis mizezi?

ra ver gaakeTe kargad? ra iyo Seni warumateblobis mizezi?

ra ginda SemdegSi ukeT gaakeTo?

dakvirvebis Sefasebis rubrika

kriteriumebi damakmayofilebeli kargi Zalian kargi

dakvirvebis obieqtis 
da   dakvirvebis miznis 
gansazRvra

naklebad irCevs dakvir­
vebis obieqts da gansa­
zRvravs  dakvirvebis 
mizans.

metwilad  irCevs dakvi r­
vebis obieqts da gansaz­
Rvravs  dakvirvebis 
mizans.

sworad irCevs dakvir­
vebis obieqts da gansa­
zRvravs  dakvirvebis 
mizans.

cocxali organizmebis 
sicocxlis maxasiaTeb­
lebi da maTi gamovline­
bebis dadgena

awarmoebs dakvirvebas, 
naklebad  adgens coc­
xali organizmebis sico­
cxlis maxasiaTeblebs da 
maT gamovlinebebs.

awarmoebs dakvirve­
bas, metwilad adgens 
cocxali organizmebis 
sasicocxlo Tvisebebs 
da maT gamovlinebebs.

sworad awarmoebs dak­
virvebas, adgens cocxali 
organizmebis sicocxlis 
maxasiaTeblebs da maT 
gamovlinebebs.

cocxali organizmis 
qcevis aRwera

naklebad  aRwers  coc­
xa li organizmebis 
qcevas.

metwilad aRwers  coc­
xali organizmis qcevas.

sworad aRwers  cocxali 
organizmis qcevas.

dakvirvebis analizi da 
saTanado daskvnebze 
saubari

naklebad aanalizebs qce­
vas,  gamoaqvs saTanado 
daskvna.

metwilad aanalizebs 
qcevas,  gamoaqvs saTa­
nado daskvna.

sworad aanalizebs qce­
vas,  gamoaqvs saTanado 
daskvna.

6. saSinao davaleba 

gaacaniT moswavleebs saxelmZRvaneloSi mocemuli praqtikuli samuSao da davalebebi 

(afxvierebs Tu ara Wiayela niadags? rogor akeTebs amas? rogor mimdinareobs Semod­

gomaze foTlebis feris Secvla sxvadasxva saxeobis xe­mcenareebSi). airCion erT­erTi 

davaleba (sasurvelia moswavleTa interesidan gamomdinare). daiwyon mzadeba da daak­

virdnen organizmebs, moifiqron dakvirvebis dRiuris forma, sadac TavianTi dakvirvebis 

Sedegebs Caweren.

davalebis pasuxeBBbi:

gv. 15

2. rekomendacia: sunTqvis sixSiris dasaTvlelad moswavleebma unda daTvalon mxo­

lod CasunTqvis raodenoba wuTSi. 

4.  gaRizianebadobas, zrda­ganviTarebas.

      rekomendacia: moswavleebs dausviT kiTxvebi, romlebic daexmareba miznis Camoya­
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libebaSi, mag. ra mimarTulebiT moZraobs mzesumzira dRis manZilze? ra procese­

bze dakvirveba SeiZleba am davalebis suraTis mixedviT? da a.S. 

gakveTili 4

Tema:     Sesavali biologiaSi

sakiTxi:                                   monacemTa Segroveba da damuSaveba

mizani:      moswavle gaecnos monacemTa Segrovebisa da damuSavebis 

principebs. konkretul davalebebze dayrdnobiT Sea­

grovos monacemebi, daaxarisxos da Caweros sxvadasxva 

formiT.

kavSiri esg-is standartis 

SedegTan da indikatorTan:  kvlevis (mag., gamokiTxva, interviu) safuZvelze Tviso­

brivi da raodenobrivi monacemebis Cawera da organi­

zeba. Catarebuli kvlevis monacemebis analizi, argu­

mentirebuli msjeloba (biol.sab.st.1, 5, 7, 8);  

gakveTilis msvleloba:

1. Sesavali saubari / kiTxva-pasuxi (10 wT)

gaacaniT moswavleebs gakveTilis mizani. qvemoT mocemuli diagramebi, cxrilebi winas­

war gaamzadeT formatze, an PP prezentaciis saxiT. sTxoveT moswavleebs yuradRebiT 

daakvirdnen.

wifeli 40 %
rcxila 40%

muxa 10 %
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dasviT kiTxvebi:

1.  ras xedavT ilustraciaze?

2.  romelia wriuli diagrama? svetebiani diagrama? xazovani diagrama?

3.  SeiZleba kompiuteruli programaSi grafikebis, wriuli, svetebiani da sxva saxis 

diagramebis ageba?

4.  ra hqvia am kompiuterul programas? ( Excel­i)

moismineT moswavleTa pasuxebi. ganumarteT, rom cocxal bunebaSi mimdinare proce­

sebis Sesaswavlad mecnierebi gegmaven da atareben kvlevebs. kvlevisTvis saWiroa mona­

cemTa Segroveba da damuSaveba. kvlevis dros mxolod monacemebze dayrdnobiT xdeba 

msjeloba da swori daskvnebis gamotana. ganvixiloT, rogor unda SevagrovoT da dava­

muSavoT monacemebi, rogor gamovsaxoT isini sxvadasxva formiT. kidev erTxel ganumar­

teT moswavleebs, rom kvlevis monacemebi jer unda Segrovdes, Semdeg ki damuSavdes. 

monacemTa Sesagroveblad yvelaze mosaxerxebelia cxrilis gamoyeneba, xolo monacemTa 

dasamuSaveblad – diagramebi (wriuli, svetebiani, xazovani).

saubris paralelurad daxazeT da SeavseT cxrili dafaze.

monacemebis damuSaveba monacemebis Segroveba

wriuli diagrama
svetebiani diagrama
xazovani diagrama

cxrili

 2. teqstze muSaoba. prezentacia (15 wT)

dayaviT klasi jgufebad. jgufebs mieciT davaleba: gaecnon teqsts da cxrili Seavson 

axali informaciiT.

monacemebis damuSaveba kidev ra gavige axali

wriuli diagrama
svetebiani diagrama
xazovani diagrama

monacemebis Segroveba kidev ra gavige axali

cxrili

swori pasuxebi:

monacemebis damuSaveba kidev ra gavige axali

wriuli diagrama SeiZleba davinaxoT mTliani moculobis ra wils Seadgens 
calkeuli monacemi;
wriul diagramaze monacemebis gamosaxva SeiZleba procentebSi 
an romelime sxva erTeulSi; wriuli diagramis ageba SeiZleba 
ferebiT, warwerebiT. Sesabamisad, wakiTxvac advilia

svetebiani diagrama xangrZlivi drois ganmavlobaSi mimdinare cvlilebebze
dasakvirveblad an mravali monacemis erTmaneTTan Sesadareblad
iyeneben svetebian diagramas. svetebiani diagrama Sedgeba
vertikaluri svetebisgan. diagramaSi TiToeuli svetis sigrZe
Seesabameba ricxvs.

xazovani diagrama cxrilis monacemebze dayrdnobiT SeiZleba gamovsaxoT xazovani 
diagrama.

 

monacemebis Segroveba kidev ra gavige axali

cxrili monacemTa Sesagroveblad yvelaze mosaxerxebelia; 
monacemebis Cawera SeiZleba yoveldRiurad;
cxrilis monacemebze dayrdnobiT SeiZleba gamovsaxoT xazovani 
diagrama.

moismineT jgufebis prezentaciebi. saWiroebis SemTxvevaSi mieciT ganmartebebi.
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rekomendacia: jgufebis raodenoba gansazRvreT klasSi moswavleTa saerTo raode­

nobidan gamomdinare. prezentacia gaakeTos erTma jgufma, danarCenebma ki daamaton gan­

sxvavebuli informacia. 

3. praqtikuli samuSao  (10 wT)

dayaviT klasi 3 jgufad. jgufebs mieciT davaleba: 

• jgufi 1 – gaecnon rubrikas „ifiqre“, davaleba Seasrulon mocemuli miTiTebis 

mixedviT;

• jgufi 2 – gaecnon 1­l praqtikuli samuSaos, davaleba Seasrulon mocemuli 

miTiTebis mixedviT;

• jgufi 3 – gaecnon me­2 praqtikuli samuSaos, davaleba Seasrulon mocemuli 

miTiTebis mixedviT.

ifiqre: 

Tomam gadawyvita gaerkvia, romeli cxoveli undaT rom hyavdeT saxlSi mis Tanatolebs. 

amisTvis, yvela paralelur klasSi Seagrova monacemebi da miRebuli Sedegi svetebiani 

diagramiT gamosaxa. 
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ZaRli1 zazuna kata Tevzi TuTiyuSi zRvis goWi

1. diagramis mixedviT upasuxe kiTxvebs:

a.  ramdenma moswavlem daasaxela Tavis sayvarel cxovelad Tevzi? (23)

b.  romeli cxoveli airCia yvelaze metma moswavlem? (ZaRli)

g.  sul ramdenma moswavlem miiRo monawileoba gamokiTxvaSi? (daaxl. 160/ikribeba 

yvela svetis maCvenebeli)

2. moifiqre da dasvi sxva SekiTxva, romelze pasuxsac diagramidan miiReb. (mag. ram­

denma moswavlem mianiWa upiratesoba ZuZumwovars? Tevzs? frinvels?)

praqtikuli samuSao 1:

moswavleebma unda SeZlon martivi maTematikuri meTodebis gamoyeneba monacemebis 

Sesagroveblad  da maTi saTanado formiT gamosaxva.

saWiro masala:  saxazavi, erTi xidan mowyvetili 15­20 cali yunwiani foToli.       

(sasurvelia gansxvavebuli zomis foTlebis erTi xidan Segroveba, magram  sxvadasxva 

jgufisTvis saWiro masalad gamoiyeneT gansxvavebuli saxeobis mcenareTa foTlebi. es 

saSualebas mogcemT gaarTuloT davaleba jgufebis daskvnebis wardgenis dros, moswav­

leebs ki Sedegebis Sedareba­Sepirispirebis SesaZleblobas miscems).

samuSaos msvleloba: 

a. jgufebSi funqciebi damoukideblad  gadaanawilebineT; 
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b. SeaxseneT, rom cxrilis formaSi yvela monacemis aRricxva unda SeiZlebodes.

cxrilis nimuSi

foTlis

SeniSvnafirfitis sigrZe 
(sm)

firfitis sigane 
(sm)

yunwis sigrZe (sm)

1

2

3

4

5

6

7

8

9

10

11

12

saSualo
ariTmetikuli

g.  yvela monacemi CawereT winaswar mofiqrebuli cxrilis saTanado grafaSi; 

d.  gamoTvaleT foTlis zomebis saSualo ariTmetikuli.

cxrilSi Setanili monacemebi unda gamosaxon diagramis iseTi formiT, romeliTac 

yvelaze ukeT SeZleben daskvnis gamotanas.

grafikis agebis dros moswavleebma unda gaiTvaliswinon:  romelime monacemi Tu meor­

deba, misi xelmeored asaxva saWiro ar aris.

gamoitanon daskvnebi: 

foTlis firfitis sigrZe meryeobs  _____sm­ dan   ______mde.   foTlis fir­

fitebis maqsimalur da minimalur sigrZeebs Soris sxvaobam Seadgina ___ sm;

foTlis yunwis sigrZe meryeobs _____ sm ­dan ____  mde. 

foTlis yunwebis maqsimalur da minimalur sigrZeebs Soris sxvaobam Seadgina 

______ sm;

es monacemebi metyvelebs imaze, rom erTi xis foTlebis  aris/ar aris  erTnairi.

praqtikuli samuSao 2:

skolaSi Caatares kvleva. gamokiTxes 50 moswavle imis gasarkvevad, Tu romel xils 

aniWeben upiratesobas da ufro xSirad miirTmeven. Sedegebi warmodgenilia wriuli dia­

gramis saxiT. 
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banani 26%

forToxali 10%

yurZeni 4% 

vaSli 52% 

Seasrule davaleba:

diagramaze gamosaxulia kvlevis monacemebi nawilobrivi maCveneblebiT (%). moifiqre 

cxrilis forma, romelSic Seitan am monacemebis raodenobriv maCveneblebs. es mogcems 

saSualebas daadgino, ramdenma moswavlem romel xils mianiWa upiratesoba.

rekomendacia: Tu klasi mravalricxovania, dayaviT 6 jgufad. 1­li da me­3 jgufi muS­

aobs davalebaze „ifiqre“; me­2 da me­5 jgufi – 1­l praqtikul samuSaoze; me­4 da me­6 

jgufi – me­2 praqtikul samuSaoze. 1­li praqtikuli samuSaosTvis winaswar moamzadeT 

15­20 cali sxvadasxva zomis yunwiani foToli erTi xidan.

4. prezentacia / gakveTilis Sejameba  (10 wT)

moismineT jgufebis prezentaciebi. informaciis dazustebis mizniT prezentaciisas 

jgufebs dausviT kiTxvebi. moswavleebis daxmarebiT mokled SeajameT gakveTili.

5. Sefaseba 

SeafaseT moswavleebi sityvieri komentariT, Semdegi rubrikis mixedviT

moswavlis TviTSefasebis kiTxvari

 

1. giadvilebs Tu ara praqtikuli samuSao Sesaswavli sakiTxis gageba­gaazrebas? moyvane 

magaliTi.

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

2. ra TanmimdevrobiT Seasrule gakveTilze davaleba? Tanmimdevrulad Camowere mu Saobis 

etapebi.

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

3. ra sirTulis gadalaxva dagWirda praqtikuli samuSaos Sesrulebisas? ra gzas mimarTe 

(maswavlebeli, jgufis wevri, saxelmZRvanelo, interneti da sxv.) sirTulis gadasalaxad? 

daasabuTe Seni arCevani.

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

4. gamogadgeba Tu ara dRes miRebuli gamocdileba (monacemebis Segroveba, grafikis 

ageba, diagramidan informaciis amoReba)  sxva sagnebSi an cxovrebiseul situaciebSi amo­

canebis gadasaWrelad? 

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
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5. ramdenad giadvilebs  miTiTeba praqtikuli davalebis dagegmvas, drois racionalurad 

gamoyenebas, Sedegis swrafad miRwevas?  Seafase muSaoba  samive mimarTulebiT:

a.) dagegmva ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

b ) drois racionalurad gamoyeneba ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

g) Sedegis swrafad miRweva ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

saklaso muSaobis Sefasebis rubrika

kriteriumebi 1 2 3 4

monacemebis Seg­
roveba, aRricxva 
da analizi

ver agrovebs, 
ver aRricxavs da 
ver  aanalizebs 
monacemebs.

 agrovebs 
monacemebs, ma­
gram uWirs maTi 
sworad  aRricx­
va. ver aanali­
zebs  monacemebs.

yovelTvis 
agrovebs, swo­
rad aRricxavs 
monacemebs, 
Tumca uWirs 
maTi gaanalizeba. 

yovelTvis 
agrovebs, swo­
rad aRricxavs 
da aanalizebs 
monacemebs. 

monacemebze  
dayrdnobiT 
diagramebis/
grafikebis ageba

diagramebis da 
rafikebis agebas 
ver axerxebs. 

diagramebis da 
grafikebis agebi­
sas  mniSvnelo­
van uzustobebs 
uSvebs.

diagramebis 
da grafikebis 
sworad asagebad 
zogjer ar ak­
virdeba   monace­
mebs.

diagramebis da 
grafikebis swo­
rad asagebad yov­
elTvis eyrdnoba 
monacemebs.

diagramidan/
grafikidan  
saWiro infor­
maciis  wakiTxva 
da daskvnis gamo­
tana

diagramidan/
grafiidan  
saWiro infor­
maciis  wakiTxva 
ar SeuZlia 

uWirs diagrami­
dan/grafikidan  
saWiro infor­
maciis  wakiTxva 
da daskvnis 
gamotana.

 SeuZlia 
diagramidan/
grafikidan   
ZiriTadi infor­
maciis  wakiTxva, 
magram uWirs 
daskvnis gamot­
ana.

Tavisuflad 
SeuZlia diagram­
idan/grafikidan  
saWiro infor­
maciis  wakiTxva 
da daskvnis 
gamotana.

rekomendacia: amobeWdeT TviTSefasebis es kiTxvari,  aslebi gadaiReT da daurigeT 

individualurad an moswavleTa jgufebs:

6. saSinao davaleba 

sTxoveT moswavleebs, samive praqtikuli samuSao ganixilon damoukideblad. Seadginon 

cxrilebi, aagon digramebi, grafikebi kompiuterul programaSi – Excel, eleqtronuli 

prezentacia warmoadginon Semdeg gakveTilze. 

gakveTili 5

Tema:     Sesavali biologiaSi

sakiTxi:                                    skolis laboratoria

mizani:                                    moswavle gaecnos eqsperimentuli kvlevisTvis saWiro    

                                                                 laboratoriul aRWurvilobas da iq muSobis wesebs. 

kavSiri esg-is standartis 

SedegTan da indikatorTan:   kvlevisTvis saWiro laboratoriuli xelsawyoebis da 

WurWlis SerCeva. kvlevis Catarebisas usafrTxoebis 

wesebis dacva (biol.sab.st.10); 
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gakveTilis msvleloba:

1. winare codnis gaaqtiureba (5 wT)

gaacaniT moswavleebs gakveTilis mizani. ganumarteT, rom samecniero kvleva gulisxmobs 

eqsperimentebis saSualebiT movlenebisa da procesebis Seswavlas. amis Semdeg moswav­

leebs dausviT kiTxvebi:

1. sad tardeba sabunebismetyvelo eqsperimentebi?

2. SegiZliaT aRweroT laboratoria?

3. ra inaxeba laboratoriaSi?

4. SesaZlebelia laboratoriaSi eqsperimentebis usafrTxod Catareba? ratom ?

5. SegiZlia CamoTvalo TqvenTvis cnobili laboratoriuli xelsawyoebi an WurWeli?

moismineT moswavleebis pasuxebi. 

2. axali Temis gageba-gaazreba – „eqskursia laboratoriaSi“  (15 wT)

klasSi moawyveT „eqskursia laboratoriaSi“. amisaTvis winaswar moawyveT klasi, ker­

Zod, oTaxis bolos (an maswavlebelma Tavad SearCios sasurveli adgili saklaso oTaxSi) 

moamzadeT sami magida. 

magida 1. A4 formatis furcelze dawereT: „laboratoriuli aRWurviloba“. miamagreT 

magidis gaswvriv kedelze. magidaze moaTavseT yvela xelsawyo da WurWeli, romlebic 

xelmisawvdomia Tqveni laboratoriisTvis. 

rekomendacia: Tu xelsawyo da WurWeli Tqveni laboratoriisTvis ar aris xelmisawv­

domi, maSin kedelze gaakariT maTi suraTebi.

magida 2. A4 formatis furcelze dawereT: „laboratoriaSi qcevis wesebi“. miamagreT 

magidis gaswvriv kedelze. magidaze moaTavseT formati, romelzec maswavlebeli winaswar 

Camowers laboratoriaSi qcevis wesebs. 

• laboratoriaSi maswavleblis nebarTviTa da TandaswrebiT unda Sexvide!

• laboratoriuli WurWeli an mowyobiloba gadaaadgile mxolod maswavleblis 

miTiTebiT!

• laboratoriaSi Wama, wylis daleva, sirbili, xtunva da a.S saxifaToa!

• muSaobis damTavrebis Semdeg gamoyenebuli WurWeli unda gairecxos!

• cdis Catarebisas gaikeTe damcavi saTvale da xelTaTmani!

magida 3. A4 formatis furcelze dawereT: „gamafrTxilebeli niSnebi laboratori­

isTvis“. miamagreT magidis gaswvriv kedelze. magidaze moaTavseT formati, romelsac 

maswavlebeli winaswar moamzadebs.

qvemoT mocemulia ramdenime gamafrTxilebeli niSaniL: 

mJangavi – xels uwyobs wvasa  
da Jangvas.

advilad aalebadi – advilad 
ekideba cecxli.

feTqebadsaSiSi – advilad 
feTqdeba.

toqsikuri (Sxami) – 
momwamvlelia, saSiSia 
sicocxlisaTvis.

radioaqtiuri – iwvevs 
daavadebebs.

mwvave (mJava, tute) – azianebs 
kansa da Tvalebs.

TanmimdevrobiT miiyvaneT moswavleebi magidebTan:

magida 1. gamoiyeneT moswavleebis winare codna da mieciT saSualeba, daasaxelon maT­

Tvis cnobili laboratoriuli xelsawyo an WurWeli. saWiroebis SemTxvevaSi maswavle­

beli exmareba.

magida 2. erTi moswavle klasisTvis xmamaRla kiTxulobs wesebs. dausviT moswavleebs 
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kiTxva: kidev ras daamatebdiT? moswavleebis dasaxelebuli wesi/wesebi, daamateT for­

matze mocemul nusxas.

magida 3. maswavlebeli TanmimdevrobiT ganumartavs moswavleebs gamafrTxilbel 

niSnebs. daadgineT, moswavleebi icnoben Tu ara gansxvavebul niSnebs, romelic ar aris 

mocemuli formatze. aseTis arsebobis SemTxvevaSi SeavseT nusxa. 

3. Temis ganmtkiceba. wyvilebSi muSaoba (15 wT)

klasSi SeqmeniT wyvilebi. wyvilebs mieciT Semdegi davalebebi 

1.  daakvirdnen saxelmZRvanelos me­20 gverdze 1­li davalebis ilustracias da 

daadginon, romeli wesebi irRveva saskolo laboratoriaSi.

2.  upasuxon kiTxvas: ratom iyeneben laboratoriuli WurWlis dasamzadeblad minas 

da ara ufro gamZle masalas, magaliTad, alumins an rkinas? 

3.  kidev erTxel gadaikiTxon laboratoriaSi qcevis wesebi. mewyvilesTan erTad 

moifiqron gamafrTxilebeli niSnebi, romlebsac laboratoriis karze gasakravad 

gamoiyenebdnen.

4. gakveTilis Sejameba (10 wT)

moswavleTa wyvilebi Tanmimdevrulad gascemen pasuxs dasmul kiTxvebs. saWiroebis 

SemTxvevaSi maswavlebeli an moswavleTa sxva wyvili ganavrcobs pasuxs.

rekomendacia: imisaTvis, rom moswavleebi maqsimalurad CavrToT swavlis procesSi 

da iyvnen motivirebulni, sasurvelia maswavlebelma wyvilebisTvis gamoiyenos „gamo­

saZaxebeli Cxirebi“.

5. Sefaseba 

 rekomendacia:

gakveTilis Temidan gamomdinare, mizanSewonilia gamoviyenoT moswavleTa urTierTSe­

faseba. qvemoT mocemuli Sefasebis rubrika winaswar moamzadeT formatze da gamoakariT 

TvalsaCino adgilas. gakveTilis sawyis etapze moswavleebs gaacaniT misi arsi. gakveTi­

lis Sejamebis Semdeg mieciT moswavleebs saSualeba, erTmaneTi Seafason (erTi moswavle 

afasebs mxolod erT Tanaklasels, an wyvili sxva wyvils an wyvili erTmaneTs)

moswavleTa urTierTSefasebis rubrika

kriteriumebi 1 2 3

laboratoriuli 
WurWlis amocnoba 
da  misi daniSnulebi­
samebr gamoyeneba

ver asaxelebs labo­
ratoriuli WurWlis 
umravlesobis saxel­
wodebas da ver xsnis 
TiToeulis daniS­
nulebas.

SeuZlia daasaxelos 
laboratoriuli Wur­
Wlis saxelwodeba, 
magram ver xsnis mis 
daniSnulebas.

SeuZlia daasaxelos 
nebismieri labora­
toriuli WurWlis 
saxelwodeba da axsnas 
misi daniSnuleba. 

laboratoriaSi qce­
vis wesebis SemuSaveba 
da maT saWiroebaze 
msjeloba

ver avlens labora­
toriaSi qcevis Ziri­
Tadi wesebis umrav­
lesobis codnas.

ZiriTad wesebze 
dayrdnobiT uWirs 
SeimuSavos labora­
toriaSi qcevis axali 
wesi. 

ZiriTad wesebze 
dayrdnobiT SeuZlia 
SeimuSavos labora­
toriaSi qcevis axali 
wesi da daaasabuTos 
misi saWiroeba.

ilustraciis gaana­
lizeba

ilustraciaze  amoic­
nobs laboratoriaSi 
muSaobis mxolod 
ori  wesis darRvevas 
da uWirs msjeloba  
mosalodnel uary­
ofiT Sedegebze.

ilustraciaze 
sworad amoicnobs 
laboratoriaSi 
muSaobis zogierTi 
wesis darRvevas. 
uWirs msjeloba mosa­
lodnel uaryofiT 
Sedegebze.

ilustraciaze swo­
rad amoicnobs labo­
ratoriaSi muSaobis 
yvela wesis darRvevas 
da msjelobs  amiT 
gamowveul mosal­
odnel uaryofiT 
Sedegebze.
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6. saSinao davaleba 

maswavlebeli moswavleebs aZlevs davalebas: daaTvaliere axali niSnebi da zepirad 

Camoayalibe, risi aRmniSvnelia, an Seusabame laboratoriaSi muSaobis SenTvis ukve nac­

nob wesebs.

davalebis pasuxeBBbi:

gv. 20

1.

• laboratoriaSi wylis daleva, Wama, sirbili da TamaSi dauSvebelia.

• cdis Catarebisas gaikeTe damxmare saTvale da xelTaTmani.

• laboratoriaSi maswavleblis TandaswrebiT unda Sexvide.

2.  mina gamWvirvalea da dakvirveba ufro mosaxerxebelia.

3.  a. laboratoriuli WurWlis gamoyenebisas sifrTxile gamoiCine;

b. samuSaos dasrulebis Semdeg laboratoria mialage;

g. laboratoriaSi daleva, Wama dauSvebelia;

d. laboratoriaSi samuSaos dasrulebis Semdeg xelebi kargad daibane.

gakveTili 6

Tema:     Sesavali biologiaSi

sakiTxi:     kvlevis dagegmva

mizani:      moswavle gaecnoba eqsperimentis Catarebis etapebs.         

miRebuli codnis safuZvelze dasvams sakvlev kiTxvas 

da masze pasuxebis gasacemad dagegmavs eqsperiments.

kavSiri esg-is standartis 

SedegTan da indikatorTan:   biologiuri eqsperimentis dagegmva da momzadeba; (biol.

sab.st.5, 6, 7, 8, 9,10); 

gakveTilis msvleloba:

1. winare codnis dadgena / Sesavali saubari (5 wT)

dafaze dawereT sityvebi mecniereba, mecnieri, samecniero meTodi. TanmimdevrobiT 

hkiTxeT: ras niSnavs TqvenTvis sityva `mecnieri~? ras niSnavs TqvenTvis sityva `mec­

niereba~? ras niSnavs TqvenTvis `samecniero meTodi~? ra asociaciebs ukavSirdeba isini?

mecniereba

 

mecnieri

 

samecniero

moismineT moswavleTa pasuxebi, SeecadeT, rom sakuTari sityvebiT ganmarton moce­

muli cnebebi. amis Semdeg ki esaubreT maT: mecnieri aris adamiani, romelic movlenebsa 

da procesebs samecniero meTodis gamoyenebiT ikvlevs. samecniero meTodi gulisxmobs 

eqsperimentis Catarebis gziT ganxorcielebul kvlevas. 
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2. varaudebis gamoTqma / jgufuri prezentacia / TviTSefaseba (15 wT)

moswavleebs dausviT kiTxva:

1.  Tqveni azriT, eqsperiments winaswar gegmavs mecnieri? ratom fiqrobT ase?

2.  Tqveni azriT, eqsperimentis warmatebiT Casatareblad ra nabijebs ganaxorcie­

lebs mecnieri?

mieciT moswavleebs saSuleba daasaxelon nabijebi da gamoTqvan mosazrebebi. miiReT 

yvela mosazreba. 

dayaviT klasi jgufebad. jgufebs daurigeT konvertebi, sadac moTavsebulia eqsperi­

mentis dagegmvis etapebi. jgufebs mieciT davaleba: waikiTxon TiToeuli etapis dasa­

xeleba. ganmarton, ras niSnavs TiToeuli maTgani da ganmartebebi daweron furcelze. 

gansazRvron, Tu rogori TanmimdevrobiT mimdinareobs eqsperimenti da daalagon etapebi. 

moismineT jgufebis zepiri prezentaciebi. informaciis dazustebis mizniT prezentaci­

isas jgufebs dausviT kiTxvebi. prezentaciebis dasrulebis Semdeg, sTxoveT jgufebs 

gadaSalon saxelmZRvanelo da waikiTxon qveTavi – biologiuri eqsperimentis dagegmva. 

teqstSi mocemuli informacia da TavianTi varaudebi Seadaron erTmaneTs. gaakeTon jgu­

furi namuSevrebis TviTSefaseba, saWiroebis SemTxvevaSi gaasworon Secdoma, an daamaton 

informacia da sxv.

rekomendacia: winaswar ganumarteT moswavleebs, rom dasmul kiTxvebze maTi pasuxebi 

iqneba savaraudo. prezentaciis Semdeg ki jgufebs miecemaT saSualeba varaudebi Seadaron 

swor pasuxebs (romelic saxelmZRvanelos teqstSia mocemuli) da gaakeTon TviTSefaseba 

(ramdenad daemTxva maTi varaudi swor pasuxebs). 

rekomendacia: jgufebis raodenoba gansazRvreT klasSi moswavleTa saerTo raodeno­

bidan gamomdinare. Tu mcirericxovania klasi, maSin daawyvileT moswavleebi. A4 formatze 

winaswar dawereT eqsperimentis dagegmvis etapebis dasaxelebebi (sakvlevi kiTxva, samec­

niero informaciis Seswavla, hipoTeza, eqsperimentis dagegmva da Catareba, monacemTa 

Segroveba da damuSaveba, analizi da daskvnebis gamotana, Sedegebis wardgena). daWeriT 

da CaawyveT konvertSi (erT jgufs – erTi kompleqti). 

3. msjeloba/ Temis Sejameba (5 wT)

moismineT jgufebis TviTSefaseba. daskvnisas aRniSneT, rom rogorc vxedavT, samecniero 

meTodi nabijTa wyebaa, romlis gamoyenebiTac mecnierebi pasuxs scemen sakvlev SekiTx­

vas. Cvenc, ise rogorc namdvil mecniers, SegviZlia gamoviyenoT samecniero meTodi da 

CvenTvis saintereso sakvlev SekiTxvas gavceT pasuxi. kvlevis dagegmvisas mniSvnelovania 

sakvlevi kiTxvis dasma da hipoTezis sworad formulireba, radgan kvlevis yvela etapi 

hipoTezis Semowmebas emsaxureba. 

4. eqsperimentis dagegmva da momzadeba (15 wT)

 ganumarteT moswavleebs, rom CavatarebT biologiur eqsperiments, kerZod, mcenareze. 

am eqsperimentis Sedegebs vnaxavT daaxloebiT ori kviris Semdeg, dakvirvebas vawarmoebT 

gakveTilebze.

SeniSvna: ori kviris ganmavlobaSi, gakveTilebze (dasawyisSi, an bolos) jgufebi gaa­

keTeben monacemebis analizs, dro 10 wuTi. saboloo SedegebisTvis ki gamoiyeneT TemisTvis 

gankuTvnili saaTebis sarezervo dro. 

eqaperimentis dawyebamde SeaxseneT, rom mzis sinaTle mcenareebis normaluri ganviTa­

rebisTvis aucilebelia. imisTvis rom gavigoT, rogor moqmedebs mcenaris ganviTarebaze 

arabunebrivi ganaTeba, eqsperimenti CavataroT lobios aRmonacenze.

moswavleebs dausviT kiTxvebi:

• gaixseneT eqsperimentis dagegmvis etapebi. ra unda gavarkvioT pirvel etapze? 

(sakvlevi kiTxva)

• rogor CamovayaliboT sakvlevi kiTxva? (rogor SeiZleba imoqmedos lurjma minam lo­

bios aRmonacenis zrdaze?)

• saWiroa ganvsazRvroT varaudi eqsperimentis SesaZlo Sedegebze. dagegmvis rome­
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li etapia igi? (hipoTezis gamoTqma dagegmvis mesame etapia. igi xels uwyobs sakvlev kiTx­

vaze pasuxis gacemas da cdis dasrulebisas, SesaZlebelia misi marTebulobis Semowmeba)

•  rogor Camoyalibdeba Cveni eqsperimentis hipoTeza? (Tu lobios aRmonacens ferad 

minas davafarebT, misi zrda Seneldeba bunebriv ganaTebasTan SedarebiT)

jgufebs daurigeT saWiro masala, eqsperimentis momzadebisa da Catarebis gegma. 

moswavleTa jgufebi damoukideblad gaecnobian werilobiT informacias da Seasruleben 

davalebas. daakvirdiT jgufebis muSaobas. saWiroebis SemTxvevaSi mieciT ganmartebebi/

mimarTulebebi/rekomendaciebi. 

rekomedacia: ganmarteba, rogor moemzadon da Caataron eqsperimenti winaswar dawereT 

furcelze da daurigeT jgufebs. 

ganmarteba, rogor moemzadon da Caataron eqsperimenti

• aiReT ori Wiqa da CayareT miwa, ise rom gaRivebuli marcvlebi daifaros;

• xuT­xuTi gaRivebuli marcvali CaTeseT winaswar gamzadebul or WiqaSi da morwyeT;

• am Wiqebs zemodan daafareT erTs lurji, meores ki ufero Wiqa. 

• sacdeli Wiqebi moaTavseT naTel adgilas (saklaso oTaxis SemTxvevaSi sasurvelia davdoT 

fanjris rafaze, an davawyoT magidaze), zustad erTnair pirobebSi;

• maTze dakvirveba unda vawarmooT, daaxloebiT ori kviris ganmavlobaSi. amitom sacdeli 

Wiqebis gverdiT gaakariT 1. jgufis nomeri; 2. moifiqreT da furcelze daxazeT cxrili, 

romelSic SeitanT aRmonacenebis zrdis da foTolTa raodenobis monacemebs.

• yovel gakveTilze gavzomavT orive Wiqis aRmonacenebis simaRles da Sedegebs CavwerT mo­

nacemTa cxrilSi;

• ori kviris Semdeg sabolood gazomavT am mcenareebis simaRles da daTvliT TiToeuli aR­

monacenis foTolTa raodenobas;

• monacemebze dayrdnobiT avagebT xazovan an svetebian diagramas TiToeuli mcenarisTvis.

winaswar gaaRiveT lobios marcvlebi, moamzadeT saWiro masalebi. 

erTi jgufisTvis saWiro masala: 

3 cali didi zomis ufero gamWvirvale Wiqa; 

1 cali lurji gamWvirvale Wiqa; 

yvavilebis miwa; 

lobios gaRivebuli marcvlebi (10 cali).

cxrilis nimuSi

gazomavT mcenareebis simaRles da daTvliT TiToeuli aRmonacenis foTolTa raode­

nobas:

aRmonacenis simaRle (sm) foTlis raodenoba

I kvira II kvira I kvira II kvira

Wiqa 1

Wiqa 2
 
 

  5. gakveTilis Sejameba  (5 wT)

dasviT kiTxvebi da moswavleebis daxmarebiT SeajameT gakveTili

• ra etapebis Tanmimdevrul gavlas moiTxovs samecniero kvlevis meTodi?

• ratom aris aucilebeli, rom eqsperimentSi minis feris garda, yvela sxva piroba 

SenarCunebuli iyos erTnairad?

• ratom aris aucilebeli sakontrolo jgufis arseboba cdis Catarebisas?
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6. Sefaseba 

maswavlebeli afasebs moswavleebs Semdegi rubrikiT:

eqsperimentis Sefasebis rubrika

eqsperimentisTvis svams sakvlev kiTxvas da gansazRvravs kvlevis mizans 2

miTiTebis mixedviT gegmavs eqsperiments 1
eqsperimentisTvis gansazRvravs saWiro masalas 1
gamoTqvams hipoTezas 2
aRwers kvlevis mimdinareobas, etapebs 1
msjelobs samecniero informaciis mniSvnelobaze eqsperimentis dawyebamde 2
irCevs monacemTa Segrovebisa da damuSavebis formebs 1

rekomendacia: eqsperimentis Catarebis Semdeg, moswavleebi  Sesrulebul samuSaos 

Tavadve afaseben qvemoT mocemuli kiTxvaris Sevsebis gziT:

TviTSefasebis kiTxvari

kiTxvebi swavlis procesis TviTSefasebisTvis upasuxe kiTxvebs. moiyvane magaliTebi

warmatebiT ganaxorciele Tu ara eqsperimen­
ti? ra gziT miaRwie sasurvel Sedegs?  

rogor gexmareba dakvirvebis,  Canawerebis 
gakeTebis, monacemebis aRricxvis, aRwerisa da 
sxva meTodebi kvlevis Catarebisas?  

ra  gaiTvaliswine (an ver gaiTvaliswine) eqs­
perimentis dagegmvisas? 

rogor dagexmara eqsperimentis Catrebisas 
sakvlevi kiTxvis dasma? hipoTezis Camoya­
libeba?

rogor fiqrob, raSi gamoiyeneb eqsperimen­
tuli kvlevis Sedegad miRebul codnasa da 
gamocdilebas?

7. saSinao davaleba 

SesTavazeT moswavleebs, rom igive eqsperimenti SeuZliaT Cataron saxlSi, dakvirveba 

awarmoon sxva mcenareze, magaliTad, simindze. Seasrulon gakveTilis bolos mocemuli 

davalebebi.

davalebis pasuxeBBbi:

gv. 23

2.   sakvlevi kiTxvis dasma; samecniero informaciis gacnoba; hipoTezis Camoyalibeba; 

eqsperimentis dagegmva da Catareba; monacemTa Segroveba da damuSaveba; analizi 

da daskvnis gamotana; Sedegebis wardgena.
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1-li Tavis gakveTilebis davalebebis pasuxebi

gakveTili 1

gv.  8

2.  savaraulo pasuxebi: kvebis mrewveloba, soflis meurneoba, qsovilebis miReba, 

samSeneblo saqmianoba da sxv.

4.  paleontologia. 

5. 

1 2 3 4 5

e g d a b

6.  globaluri daTboba

7. 

teqnikuri saSualeba, xelsawyo cxoveli

navi gedi, ixvi

kramitis saxuravi Tevzis qercli

wyalqveSa navi Tevzi

TviTmfrinavi, paraplani frinveli

brtyeltuCa kibos marwuxi

buldozeri Txunela

gakveTili 2

gv. 12

1. 

cocxali aracocxali

2 1

4 3

6 5

8 7

10 9

12 11

13 18

14 20

15

16

17

19

20

3.  mag. fesvebis zrda, Reros zrda da sxv.

4.  sur. 2.5 nesto, traqea, bronqebi, filtvis buStukebi, sisxli;

 sur. 2.6 bagis xvreli, foTlis ujredebi;

 sur. 2.7 xvrelebi, riTac traqeaSi haeri Sedis, traqeas milakebi, ujredebi.
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1-li Tavis Sejamebis davalebebis pasuxebi

terminebi da cnebebi

1. a.mikologia; b. diagrama; g.raodenobrivi; d.zoologia; e. gaRizianebadoba; v. hipo­

Teza; z. dakvirveba.

SearCie swori pasuxi

1. d; 2. d; 3. g; 4. g.

iazrovne kritikulad

1.  moismineT moswavleTa mosazrebebi; daexmareT daukavSiron mosazrebebi biologi­

is dargebs; globalur/regionul problemebs. magaliTad, `minda gamovide ekolo­

gi, radgan swavlobs garemo faqtorebis gavlenas organizmze~;  

2. mcenareebis mier atmosferoSi Jangbadis warmoqmna. baqteriebis mier neSompalis 

warmoqmna da sxv.;

3. a. sxeulis temperatura diliT da saRamos;

b. Termometri;

4. modelireba, radgan aCvenebs WianWvelebis budis struqturas;

5. a. azoti, naxSirorJangi, wylis orTqli da sxva inertuli airebi;

b. Jangbadi iklebs, naxSirorJangi da wylis orTqli imatebs, sxva airebi igive rCeba.

problemis gadaWra

rekomendaciebi: 1) moismineT moswavleTa mosazrebebi/ideebi da CamowereT dafaze. 

savaraudo pasuxebi SeiZleba iyos: gadavwyvitoT nagvis daxarisxebisa da gada­

muSavebis sakiTxi; CavataroT kvleva haeris dabinZurebis gamomwvevi mizezebis 

Sesaswavlad da a.S.; 2) moswavleebs mieciT saSualeba, damoukideblad airCion dia­

gramis tipi. prezentaciisas daasabuTon arCevani.
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Tavi II ujredi

gakveTili 7

davalebis pasuxeBBbi:

gv. 30

1. obieqtis gadidebuli gamosaxuleba unda gaizomos saWiro xelsawyoTi da gaiyos 

100­ze.

2. 1 – okulari; 2 – tubusi; 3 – obieqtivi; 4 – sinaTlis wyaro; 5 – xraxni; 6 – Stativi; 

7 – sasagne magida.

3. a.   ricxvi 1­iT aRniSnuli mikroskopis nawili uzrunvelyofs obieqtis gadidebas;

b.  ricxvi 4­iT aRniSnuli mikroskopis nawili aregulirebs sinaTlis intensivobas 

mikroskopSi;

g.  ricxvi 5­iT aRniSnuli mikroskopis nawili uzrunvelyofs mkveTri gamosa­

xulebis miRebas.

4. sinaTlis wyaro, sasagne magidis xvreli, obieqtivi, tubusi, okulari.

gakveTili 8

gakveTilis Tema: ujredis aRmoCena da Seswavla

gakveTilis mizani: moswavles ecodineba mikropreparatis damzadeba, gaecnoba ujre­

dis ZiriTad nawilebs da maT funqciebs. gamoimuSavebs dakvirvebisa da mikroskopTan 

muSaobis unarebs.

  1. aqtivobis aRwera (meTodi: saubari; saerTo-saklaso; resursi: slaidebi;  dro: 2 wT) 

saorganizacio sakiTxebis mogvareba. moswavleebisTvis gakveTilis miznisa da Sefasebis 

kriteriumebis gacnoba.

2. winare codnis gaaqtiureba 

aqtivobis mizani: (meTodi: kiTxvebis dasma; saerTo-saklaso; resursi: mikroskopi, 

lupa;  dro: 3 wT)

moswavle  SeZlebs, gaixsenos gamadidebeli xelsawyoebi da misi nawilebi

aqtivobis aRwera:

moswavleebs, winare codnis gaaqtiurebisa da motivaciis aRZvris mizniT, maswavlebeli 

usvams SekiTxvebs. moswavleebi SemTxveviTi SerCevis principiT pasuxoben, saWiroebis 

SemTxvevaSi maswavlebeli svams  damatebiT SekiTxvebs,  uzrunvelyofs  ukukavSirs.

3. aqtivobis mizani: (meTodi: kiTxva-pasuxi; saerTo-saklaso; saWiro masala praqti-

kuli samuSaosTvis;  dro: 20 wT)

moswavle gaecnoba ujredis ZiriTad nawilebs da maT funqciebs.

aqtivobis aRwera: 

maswavlebeli moswavleebs aZlevs davalebas: gaecnon  merve gakveTilSi aRweril 

mikropreparatis damzadebis etapebs. Semdeg maswavlebeli svams kiTxvebs da amowmebs, 

moswavleebma ramdenad ician  mikropreparatis damzadebis  etapebi. maTi pasuxebidan 
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gamomdinare  maswavlebeli klass aZlevs saWiro rekomendaciebs. maswavlebeli moswavleebs 

yofs jgufebad, aZlevs Sesabamis aRWurvilobas da mikropreparatis damzadebas avalebs.

4. aqtivobis mizani: (meTodi: kiTxva-pasuxi; saerTo-saklaso; resursi: mikroskopi, 

mikropreparati, saxelmZRvanelo;  dro: 15 wT)

moswavle gaecnoba ujredis ZiriTad nawilebs da maT funqciebs. 

aqtivobis aRwera:      

maswavlebeli avalebs moswavleebs mikroskopSi daakvirdnen mikropreparats da Caixa­

ton  damzerili ujredi. jgufebs aZlevs Semdeg davalebas: gamoiyenon saxelmZRvaneloSi 

mocemuli ilustracia da informacia, raTa ujredis ZiriTadi nawilebisa da maTi fun­

qciebis dasaxeleba SeZlon. 

srulyofili pasuxebis, swori ganmartebebisa da daskvnebis miRebis mizniT  maswavle­

beli svams damazustebel SekiTxvebs, uzrunvelyofs ukukavSirs.

5. gakveTilis Sejameba (saerTo-saklaso; resursi: saxelmZRvanelo;  dro: 5 wT)

gakveTilis Sejamebis mizniT  maswavlebeli svams SekiTxvebs. moswavleebi pasuxoben, 

gamoaqvT daskvnebi da ajameben gakveTils. 

maswavlebeli moswavleebs aZlevs  saSinao davalebas, davalebis SesrulebisaTvis 

saWiro  rekomendaciebiTac uzrunvelyofs.

gakveTilis bolos misaRwevi Sedegebi: 

moswavles  SeuZlia mikropreparatis damzadeba, icis  ujredis ZiriTadi nawilebi da 

maTi funqciebi, icis mikroskopTan muSaobis wesebi.

moswavleTa codnisa da unarebis Sefasebis analitikuri rubrika

kriteriumebi saSualoze da-
bali

saSualo kargi Zalian kargi

mikropreparatis 
damzadeba

ver amzadebs mik­
ropreparats. 

mniSvnelovan 
Secdomebs uSvebs 
mikropreparatis 
damzadebisas.

umniSvnelo 
Secdomebs uSvebs 
mikropreparatis 
damzadebisas.

uSecdomod, 
TanmimdevrobiT 
amzadebs mikro­
preparats.

ujredis ZiriTa­
di nawilebisa da 
maTi funqciebis 
codna

ver asaxelebs 
ujredis Ziri­
Tad nawilebs da 
maT funqciebs.

mniSvnelovan 
Secdomebs uSvebs  
ujredis ZiriTa­
di nawilebisa da 
maTi funqciebis 
dasaxelebisas.

umniSvnelo 
Secdomebs uSvebs  
ujredis ZiriTa­
di nawilebisa da 
maTi funqciebis 
dasaxelebisas.

yovel jerze 
sworad asaxel­
ebs  ujredis Zir­
iTad nawilebs da 
maT funqciebs.

rekomendacia praqtikuli samuSaosTvis:

gakveTilis dasawyisSi dausviT moswavleebs kiTxva: 

­ ra asociacias iwvevs sityva `preparati?~ savaraudod, asociaciuri ruka aseT saxes 

miiRebs:

preparati

xelsawyo

qimiuri 

preparatebi

mowyobiloba

mkurnaloba wamali

samedicino 

preparati
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uTxariT, rom biologiaSi preparati niSnavs Sesaswavl obieqts. rogorc wesi, mikrosko­

puli SeswavlisTvis gankuTvnili preparatebi mcire zomisaa, amitom maT mikropreparatebs 

eZaxian. xSir SemTxvevaSi mikropreparati aris organizmidan aRebuli Txeli fena an anaTali. 

amis Semdeg aCveneT, rogoria  mudmivi preparati. auxseniT, rom igi sagangebod muSavdeba 

iseTi nivTierebebiT, rom xangrZlivad Seinaxos. uTxariT, rom msgavsi mikropreparatis 

momzadeba maTac SeuZliaT gakveTilze. aCveneT klass is xelsawyoebi, romlebic usaTuod 

dasWirdebaT preparatis mosamzadeblad da auxseniT TiToeulis maTganis daniSnuleba. 

Tanmimdevrulad aCveneT preparatis momzadebis etapebi xaxvis kanis preparatis momza­

debis magaliTze. preparatis momzadebis Semdeg  jgufebSi SeasrulebineT praqtikuli 

samuSao 1 da 2 (saxelmZRvanelo, gv. 32) miTiTebis Tanmimdevrobis dacviT.  

preparatis momzadebis Semdeg uTxariT, rom maT moamzades droebiTi sveli preparati. 

preparatis Semadgenel nawilebs preparatis komponentebi hqvia. 

– rogor fiqrobT, ratom iTvleba Cveni momzadebuli preparati „droebiT svel pre­

paratad?“ (droebiTia, radgan didxans ver Seinaxeba, SeiZleba gamoSres da gafuWdes; 

svelia, radgan obieqti moTavsebulia wyalSi). 

– SegiZliaT daasaxeloT ra komponentebisgan Sedgeba Tqveni momzadebuli preparati? 

(moswavleebi asaxeleben komponentebs).

dafaze gaamzadeT sqema da mis Sesavsebad daixmareT moswavleebi:
w

yal
i

s
aR

eb
avi

s
af

ar
i mina

o
b

ieqt
i

s
as

ag
ne mina

droebiTi sveli preparatis kompo­

nentebi

mikroskopiT daamzerineT moswavleebs momzadebuli mcenareuli da cxoveluri 

ujredis preparatebi. meore etapze sTxoveT jgufebs, gacvalon preparatebi, 

raTa yvela moswavles mieces saSualeba damziros rogorc mcenareuli, ise cxove­

luri ujredi.

gamoiyeneT cxoveluri da mcenareuli ujredebis agebulebis (martivi, sqematuri) 

amsaxveli TvalsaCinoebebi.  CaaxatineT damzerili ujredebi rveulSi da sTxoveT 

gaukeTon warwerebi ujredis ZiriTad nawilebs.

moswavlis TviTSefasebis kiTxvari

giadvilebs Tu ara praqtikuli samuSao Sesaswavli sakiTxis gageba­gaazrebas? moiyvane 

magaliTi.

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

2. ra TanmimdevrobiT Seasrule  gakveTilze davaleba. Tanmimdevrulad Camowere 

mu Saobis etapebi.

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
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3. ra sirTulis gadalaxva dagWirda praqtikuli samuSaos Sesrulebisas. ra gzas mimarTe 

(maswavlebeli, jgufis wevri, saxelmZRvanelo, interneti da sxv.) sirTulis gadasalaxad 

? daasabuTe Seni arCevani.

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

4. gamogadgeba Tu ara dRes miRebuli gamocdileba (dakvirveba, martivi TvalsaCinoebis 

Seqmna)  sxva sagnebSi an cxovrebiseul situaciebSi amocanebis gadasaWrelad. 

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

5. ramdenad giadvilebs  instruqcia praqtikuli davalebis dagegmvas, drois racio­

nalurad gamoyenebas, Sedegis swrafad miRwevas?  Seafase muSaoba  samive mimarTulebiT

a) dagegmva ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

b ) drois racionalurad gamoyeneba ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

g) Sedegis swrafad miRweva ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

davalebis pasuxeBBbi:

gv. 34

1. 

adamianis piris Rrus lorwovani garsis ujredi: 1. birTvi; 2. garsi;  3. citoplazma.

xaxvis kanis ujredi: 1. birTvi;  2. garsi;  3. citoplazma; 4. vakuoli; 5. ujredis kedeli.

2.  a. birTvi

b. citoplazma

g. garsi

d. ujredis kedeli

3.

mcenareuli ujredi saerTo niSnebi cxoveluri ujredi

vakuoli, ujredis ke­
deli

garsi, citoplazma, birTvi garsSi ar aqvs ujredis kedeli

4. mikroskopis gamogonebam  SesaZlebeli gaxada ujredis Seswavla. Seiswavles mik­

rooganizmebi, mravalujrediani organizmis ujedebi, ramac ganapiroba ujredSi 

mimdinare sasicocxlo procesebze daakvirveba da Seswavla. 

gakveTili 9

Tema:     ujredi

sakiTxi:                                    ujredis nivTierebebi

mizani:                      moswavle gaecnos ujredis Semadgenel araorganul da 

organul nivTierebebs. cdaze dakvirvebiT daadginos 

ujredebSi wylis, naxSirwylebisa da cximis arseboba. 

imsjelos miRebul Sedegebze.
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kavSiri esg-is standartis 

SedegTan da indikatorTan:    ujredis Semadgeneli nivTierebebis (organuli, araor­

ganuli) mniSvnelobaze argumentirebulad msjeloba 

(biol.sab.1,2,5,6, 8,10);

     Catarebuli kvlevis safuZvelze ujredis Semadgeneli 

nivTierebebis (organuli, araorganuli) Sesaxeb msjelo­

ba (biol.sab.1,2,5,6,8,10);

gakveTilis msvleloba:

aqtivoba 1. kiTxva-pasuxi. varaudebis gamoTqma (8 wT)

dayaviT klasi jgufebad (SemTxveviTi principiT). gaacaniT moswavleebs gakveTilis 

Tema da mizani. 

masalis gaxsenebis mizniT moswavleebs miuTiTeT, daakvirdnen dafaze mocemul cxrils. 

dasviT kiTxva:

1.  ganmarteT, ras niSnavs „ujredis nivTierebebi“?

2.  ganmarteT, ra aris „araorganuli nivTierebebi“?

3.  ganmarteT, ra aris „organuli nivTierebebi“?

4.  wyali, cximi, naxSirwylebi, mineraluri marilebi – CamoTvlilidan romeli mie­

kuTvneba organul nivTierebebs? araorganul nivTierebebs?

moismineT moswavleTa pasuxebi da paralelurad SeavseT cxrilia: 

ujredis nivTierebebi

ganmarteba___________________________________________________________________________

araorganuli nivTierebebi?

ganmarte _________________________________

__________________________________________

organuli nivTierebebi?

ganmarte _________________________________

__________________________________________

1. 
2.
3.

rekomendacia: cxrilis Sevseba SeiZleba jgufSi an SeavseT klasisTvis saerTo 

cxrili, romelic winaswar daxazeT formatze an dafaze. saerTo cxrilis Sesavsebad 

daixmareT moswavle. 

jgufebis da jgufSi wevrebis raodenoba gansazRvreT klasis moswavleTa saerTo 

raodenobidan gamomdinare. gakveTilis miznis gaTvaliswinebiT, sasurvelia Seiqmnas 3 

jgufi. mravalricxovani klasis SemTxvevaSi 6 jgufi (1­li da me­3 jgufi 1­l praqtikul 

samuSaos asrulebs, me­2 da me­5 jgufi – me­2 praqtikul samuSaos, me­4 da me­6 jgufi – me­3 

praqtikul samuSaos.

aqtivoba 2. aqtiuri leqcia. winare codnis gaaqtiureba (5 wT)

ganumarteT moswavleebs, rom wyali da mineraluri marilebi organizmebis garda, ara­

cocxali bunebis Semadgeneli nawilicaa, amitom maT araorganuli nivTierebebi hqvia. 

zogierTi nivTiereba mxolod cocxal organizmebSi warmoiqmneba, amis gamo maT organuli 

nivTierebebi hqvia. organul nivTierebebs miekuTvneba cilebi, cximebi, naxSirwylebi. 

naxSirwylebs Sen ukve icnob. 

isev dausviT klass kiTxva:

5.  gaixseneT, ra iciT glukozis Sesaxeb? saxameblis Sesaxeb?

moismineT moswavleTa pasuxebi. Semdeg ganumarteT: fotosinTezis dros warmoqmnili 

glukoza aseve naxSirwyalia, xolo saxamebeli – mcenaris samarago nivTiereba. is sxvadasxva 

organoSi grovdeba da mcenare saWiroebis SemTxvevaSi iyenebs. cximebi – mniSvnelovania 

organizmebisTvis, rogorc samarago nivTiereba.
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 aCveneT moswavleebs aqlemis, TeTri daTvis, selapis suraTebi da dasviT kiTxva:

6.  gaixseneT, ratom aqvs aqlems kuzi? ras imaragebs kuzSi organizmi?

7.  selapisa da TeTr daTvis kanqveSa cximis sqel fenas ra daniSnuleba aqvs?

moismineT moswavleTa pasuxebi da ganumarteT: aqlemis kuzSi arsebuli cximi sakvebisa 

da wylis maragia. mas cxoveli udabnoSi yofnis dros iyenebs. zogierT cxovels cximis 

kanqveSa sqeli fena uviTardeba. kanqveSa cximi mniSvnelovania civ garemoSi binadari 

cxovelebisTvis, radgan siTbos dakargvisgan icavs maT sxeuls. 

isev dausviT klass kiTxva:

8.  rogor fiqrobT, mcenareul ujredebi cximebs Seicavs?

moismineT moswavleTa pasuxebi da ganumarteT: cximebi damaxasiaTebelia mcenareuli 

ujredebisTvisac. cximebs Seicavs mcenareTa Teslebi. cximis Semcvelobis wyalobiT, 

mcenaris Tesli zamTarSi ar iyineba da gazafxulze aRmocendeba.

gaaxseneT moswavleebs, rom uamravi mcenaris Tesli unaxavT, zogierTi maTganis gemoc 

ki gausinjavT. saWmelad viyenebT brinjis, mzesumziras, lobios, Txilis, kaklis, bardis, 

wiwiburas, ospis da sxva mcenareTa Teslebs. yvela es Tesli mSralia. dausviT moswav­

leebs kiTxvebi:

9.  rogor fiqrobT, romel TeslSi ufro meti wyalia?

10. rogor fiqrobT, romel TeslSi ufro meti cximia?

11. rogor fiqrobT, romel TeslSi ufro meti naxSirwyalia?

moismineT moswavleTa varaudebi. 

rekomendacia: moswavleebis pasuxebis mosasmenad gamoviyeneT „gamosaZaxebeli Cxirebi“, 

rom uzrunvelyoT moswavleTa SerCevis SemTxveviToba (pasuxis dafiqsirebas SeZlebs 

erTi konkretuli moswavle, romlis saxeli da gvari mocemuli iqneba „gamosaZaxebel 

Cxirze“). amasTan, moswavleebi aqtiurad iqnebian CarTuli gakveTilis procesSi. 

aqtivoba 3. praqtikuli samuSao (10 wT)

ganumarteT moswavleebs, rom ujredSi organuli nivTierebebis Semcvelobas daadgenT 

cdaze dakvirvebiT. jgufebs gaunawileT praqtikuli samuSao da mieciT davaleba: wignSi 

waikiTxon Sesabamisi (jgufisTvis gankuTvnili) praqtikuli samuSao, jer individualu­

rad, Semdeg ki ganixilon jgufSi. 

kiTxva­pasuxiT daadgineT, rom gaiazres sakvlevi kiTxva, sworad gansazRvres cdis 

Catarebis procedurebi, rom gamoitanon Sesabamisi daskvna. cdis dawyebamde aCveneT 

moswavleebs mocemuli cxrili da auxseniT misi Sevsebis principi

praqtikuli samuSao 1

sakvlevi kiTxva

vvaraudob, rom...

muSaobis msvleloba

miRebuli Sedegis aRwera

daskvna

praqtikuli samuSaoebisTvis saWiro masalebi moamzadeT winaswar. gakveTilis dawyebis 

win daalageT magidaze. mieciT moswavleTa jgufebs saSualeba mividnen magidasTan da 

maswavleblisgan damoukideblad airCion maTTvis saWiro masala.

moswavleTa jgufebi damoukideblad atareben cdebs da miRebul Sedegebs warmoad­

genen werilobiTi saxiT (ix. cxrilis nimuSo). saWiroebis SemTxvevaSi daexmareT jgufebs. 

SeniSvna: Tu klasSi imuSavebs 3 jgufi, maSin Semdegnairad gadaanawileT davalebebi: 

1­li jgufi – praqtikuli samuSao 1

me­2 jgufi – praqtikuli samuSao 2

me­3 jgufi – praqtikuli samuSao 3

im SemTxvevaSi, Tu klasSi imuSavebs 6 jgufi, 1­li da me­3 jgufi 1­l praqtikul samu­
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Saos asrulebs, me­2 da me­5 jgufi – me­2 praqtikul samuSaos, me­4 da me­6 jgufi – me­3 

praqtikul samuSaos. 

4. aqtivoba 4. jgufebis prezentaciebi/gakveTilis Sejameba (15 wT)

moismineT jgufebis prezentaciebi. sakiTxis gamTlianebis mizniT klass dausviT 

kiTxvebi: 

1.  romel araorganul nivTierebebs gaecani?

2.  ratom eZaxian am nivTierebebs araorganuls?

3.  romeli organuli nivTierebebia ujredebSi?

4.  ra mniSvneloba aqvs organizmebisTvis cilebs? cximebs? naxSirwylebs?

aqtivoba 5. saSinao davaleba, TviTSefaseba – „gasasvleli bileTi“ (7 wT)

gakveTilis bolos moswavleebs daurigeT „gasasvlel bileTebi“ da sTxoveT indi­

vidualurad Seavson.

gasasvleli bileTi

gTxovT, mokled upasuxoT SekiTxvebs:

saxeli, gvari:

gakveTilze miRebul informaciaSi ra iyo SenTvis metad saintereso? ratom?

gakveTilze miRebul informaciaSi ra iyo SenTvis naklebad saintereso? ratom?

ramdenad darwmunebuli var Cems codnaSi am sakiTxis Sesaxeb:

L    J
moniSneT Sesabamisi ujra.

moswavleebs mieciT saSinao davaleba: gaaerTianeT paragrafSi miRebuli informacia 

da SeavseT sqema:  

ujredis qimiuri nivTierebebi

organuli

wyali
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6. Sefaseba

jgufis muSaobis Sefaseba

krite­
riumi

jgufis mier 
Sesrulebuli 
samuSaos ade­
kvaturoba

Zlieri/ 
susti mxare

jgufis mier 
samuSaos 
organizeba

Zlieri/
susti mxare

TanamSromloba da 
azrTa gaziareba

Zlieri/ 
susti mxare

jgufi prezentacii­
sas warmoadgens 
mTavar ideas, gamoaqvs 
daskvnebi

Zlieri/ 
susti mxare

drois limi­
tis dacva

Zlieri/ 
susti mxare

jgufis 

#

1

2

3

4

5

6

  Sefasebis wona:

1 – ver akmayofilebs kriteriumis moTxovnas;

2 – zogjer arRvevs kriteriumis pirobas;

3 – kargad arTmevs Tavs yvela pirobas.

praqtikuli samuSaos Sefasebis rubrika 

Sefasebis 
kriteriumi

4 qula 3 qula 2 qula 1 qula

varaudis 
formu-
lireba

gamoTqmulia Se­
mowmebadi varaudi, 
romelic efuZneba 
winare gamokvle­
vebs an arsebul 
Sexedulebebs. 

gamoTqmulia vara­
udi, Tumca is ar 
Seesabameba srulad 
sakvlev kiTxvas an 
naklebad Semowmeba­
dia.

gamoTqmulia varaudi, 
Tumca is mniSvnelo­
vnad scdeba sakvlev 
kiTxvas/kvlevis 
mizans.

varaudi ar aris mo­
cemuli, an srulebiT 
scdeba sakvlev kiTx­
vas/kvlevis mizans.

procedu-
rebis 
aRwera

mocemulia TiToe­
uli nabijis mkafio 
da detaluri 
aRwera.

mocemulia TiToe­
uli nabijis aRwera. 
iSviaTad SeiniSneba 
meti detalizaciis/
sicxadis saWiroeba.

zogierTi nabijis 
aRwera ar aris moce­
muli, an aRwera bun­
dovania, masze dayrd­
nobiT eqsperimentis 
gameoreba rTulia.

calkeuli nabijebi 
ar aris gamoyofili, 
an mocemulia iseTi 
zogadi formiT, rom 
eqsperimentis gameo­
reba SeuZlebelia.

daskvnebis 
gamotana

daskvnebi eyrdno ba 
konkretul monace­
mebs da ara gavrce­
lebul Sexedule­
bebs an usafuZvlo 
mosazre bebs; 
daskvne bi mTlianad 
Seesabameba sakvlev 
kiTxvas/kvlevis 
mizans.

daskvnebi eyrdnoba 
konkretul monace­
mebs da ara – gavrce­
lebul Sexedulebebs 
an usafuZvlo mosa­
zrebebs; daskvnebi 
naklebad Seesabameba 
sakvlev kiTxvas/ 
kvlevis mizans. 

daskvnebi naklebad 
eyrdnoba konkretul 
monacemebs, ufro me­
tad efuZneba gavrce­
lebul Sexedulebebs, 
an daskvnebi naklebad 
Seesabameba sakvlev ki­
Txvas/kvlevis mizans. 

daskvnebi mTlianad 
efuZneba gavrcele­
bul Sexedulebebs 
da ar iTvaliswinebs 
monacemebs, an ar 
Seesabameba sakvlev 
kiTxvas/ kvlevis 
mizans.

formati naSromis ena azro­
brivad gamarTuli 
da akademiuria; 
naSromi gaforme­
bulia saTanadod. 

naSromis ena azro­
brivad gamarTuli da 
akademiuria; gafor­
mebaSi SeimCneva mci­
reodeni xarvezebi. 

naSromis ena azro­
brivad dasaxvewia. 
gaformebaSi SeimCneva 
xarvezebi.

naSromis ena ar 
aris azrobrivad 
gamarTuli; ar aris 
saWiroebisamebr 
struqturirebuli; 
ar aris Sesabamisad 
gaformebuli.
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davalebis pasuxeBBbi:

gv.  37     

davalebis pasuxebi:

1. 
ujredis qimiuri nivTierebebi

organuli araorganuli

wyali mineraluri  
marilebi

naxSirwylebicximebicilebi

gakveTili 10

rekomendacia:

moswavleebs sTxoveT, dagexmaron cocxali samyaros samefoebis saxelmZRvaneloSi 

warmodgenilisgan gansxvavebuli formiT gamosaxvaSi. amisTvis dafaze daxazeT sqema da 

mis SevsebaSi daixmareT moswavleebi:

davalebis pasuxeBBbi:

gv. 40

1. a. sxvadasxva; b. cxviris; g. wamwamovani ujredebi.

2. ujredi, qsovili, organo, organoTa sistema, organizmi.

3. piri, saylapavi mili, kuWi, wvrili nawlavi, msxvili nawlavi, swori nawlavi.

gakveTili 11

rekomendacia:

saxelmZRvaneloSi (gv. 41, sur. 11.1) mocemulia mcenareuli, cxoveluri da sokos ujre­

debis ilustraciebi. maTze aRniSnulia mxolod is organoidebi da nawilebi, romlebic 

standartiT aris gaTvaliswinebuli VII klasis farglebSi. 

saxelmZRvanelos 42­e gverdze (sur. 11.2) mocemulia cianobaqteriis  ujredi. masSi 

garkveviT Cans mwvane feris pigmenti. SegiZliaT amis Sesaxeb esaubroT moswavleebs. 

davalebis pasuxeBBbi:

gv. 43

2. prokariotuli ujredis damaxasiaTebeli niSnebi: garsi, citoplazma.

 eukariotuli ujredis damaxasiaTebeli niSnebi: garsi, citoplazma, birTvi, cito­

plazmis organoidebi.

3.  eukariotul ujreds aqvs birTvi, romelic Seicavs memkvidrul informacias.  ci­

toplazmaSi moTavsebulia organoidebi, romlebic erTmaneTisgan gamijnulia 

membraniT.

4.  sistematika saSualebas gvaZlevs davadginoT organizmTa Soris naTesauri kav­

Sirebi, maT Soris msgavseba­gansxvaveba.
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me-2 Tavis Sejamebis davalebebis pasuxebi

terminebi da cnebebi

1. a. birTvi; b. mikroskopis; g. ujredi, funqcias; d. qsovili; e. organo; v. ujredis 

garsi; z. xuT samefos;

2. 1. saSrobi qaRaldi;  2. sasagne mina; 3. wyali; 4.Sesaswavli obieqti; 5. safari mina;  6. 

saRebavi.

3. 

maxasiaTeblebi prokarioti eukarioti

agebuleba

   

memkvidruli masala mdebareobs cito­
plazmaSi

mdebareobs
birTvSi

organoidebi mitoqondria, qloroplasti, 
vakuoli

citoplazma aqvs aqvs

garsi aqvs aqvs

gadaadgilebis saSualebebi Solti, wamwami. Solti, wamwami.

SearCie swori pasuxi:

1. b;   2. a;    3. d;  4. g;  5. b; 

iazrovne kritikulad

1. dedamiwaze ufro adre gaCndnen prokariotebi. argumenti ­ prokarioti ufro mar­

tivi organizaciis mqone ujredia.
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Tavi III mikroorganizmebi

gakveTili 12

rekomendacia praqtikuli samuSaosTvis:

saxelmZRvaneloSi (gv. 50) mocemul praqtikul samuSaoSi SemoTavazebulia xelmisawv­

domi meTodiT baqteria Tivis Cxiris miRebis instruqcia. gaiTvaliswineT, rom es samuSao 

winaswar aris Casatarebeli, raTa gakveTilisTvis miviRoT baqteriebis Stami.

davalebis pasuxeBBbi:

gv. 51 ifiqre

avtotrofi organizmebi gulisxmobs fotosinTezis gziT kvebas. fotosinTezis dros 

ki, rogorc gverdiTi produqti, Jangbadi warmoiqmneba da garemoSi gamoiyofa. miliono­

biT wlis ganmavlobaSi es Jangbadi grovdeboda atmosferoSi da qmnida  sxva organizmebis 

arsebobisTvis xelsayrel winapirobas.

davaleba:

1.   mniSvnelovania moswavlem amoiweros ara mxolod axali, aramed yvela termini, 

romelic gakveTilSi iyo motanili da ganmartos isini. aRniSnuli paragrafisT­

vis es terminebia:  mikrobi, mikrobiologia, baqteria,  protisti, virusi, lorwovani kaf­

sula, ujredis kedeli, Soltebi da wamwamebi, plazmuri membrana, memkvidruli masala,  he­

terotrofi, saprofiti, paraziti,  avtotrofi, vibrioni, koki, bacila,  spirila.

2.  a)   formis mixedviT baqteria SeiZleba iyos: burTuliseburi, Cxiriseburi, namg-

liseburi, zambariseburi; 

b) zogierTi baqteria iwvevs daavadebebs da sazianoa, zogierTs ki sargebeli 

moaqvs; 

g)  baqteriebi dedamiwis pirveli binadrebi arian; 

d)  avtotrofuli baqteriebi garemos JangbadiT amdidreben.

3.  heterotrofuli kvebis tipi gulisxmobs sakvebad cocxali organizmebis organu­

li nivTierebebis gamoyenebas, mkvdari organuli narCenebiT, kvebis produqtebiT 

an gamonayofebiT kvebas.

 

parazitisaprofiti

avtotrofi

baqteriebis kvebis tipi

heterotrofi

4.  pioneri pirvels niSnavs. baqteriebi pirvelebi Cndebian iq, sadac jer araferi 

cocxali ar binadrobs da iTviseben axal garemos.

5.  eqstremalur pirobad iTvleba maRali an dabali temperatura, uhaeroba, mzis an 

sxva saxis gamosxiveba. yvela am pirobis gadatana SeuZlia baqteriebs.
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gakveTili 13

davalebis pasuxeBBbi:

gv. 53 

davaleba

1. a)   grafiki C asaxavs baqteriebis gamravlebis tendencias.

b)  rekomendacia: aseTi tipis gamoTvlebis warmoeba SesaZlebelia formuliT:

                                                 b
n
 = b

1
 * q

n-1

sadac: n – gayofis rigiTobaa;

  q –  erTi gayofis Sedegad miRebuli individebis raodenoba (Cven SemTxvevaSi  

q = 2, radgan baqteriis gayofisas yovelTvis 2 baqteria warmoiqmneba). es 

formulebi gansazRvrulia mxolod maswavleblebisTvis.

3 saaTSi, erTi baqteriisgan warmoiqmneba – 512 baqteria

4 saaTSi, erTi baqteriisgan  warmoiqmneba – 4096 baqteria

Sedegi: baqteriebi didi siswrafiT mravldebian  da mokle droSi iZlevian Zalian didi 

raodenobiT STamomavlobas.

rekomendacia kvlevisTvis:

saxelmZRvaneloSi (gv. 54) mocemulma  praqtikulma  samuSaom  SesaZlebelia miiRos 

proeqtis forma. SefasebisTvis moswavleebs SesTavazeT maswavleblis wignis me­8 TavSi 

mowodebuli TviTSefasebis mravalferovani rubrikebi, kiTxvarebi da sxv. 

am davalebiT moswavlem sworad SearCevs strategias, gaacnobierebs sakuTari swavlis 

process, xolo muSaobis dagegmva, marTva da TviTSefaseba moswavles metakognituri 

unarebis ganviTarebaSi daexmareba.

gakveTili 14

gakveTilis  Tema:  baqteriebis dadebiTi roli

gakveTilis mizani: moswavle SeZlebs msjelobas  baqteriebis rolze  bunebaSi da 

adamianis saqmianobaSi. miRebuli codnas gamoiyenebs savarjiSoebis Sesrulebisas. 

1. aqtivobis aRwera (meTodi: mini-leqcia; saerTo-saklaso; resursi: slaidebi;  dro: 1 wT) 

saorganizacio sakiTxebis mogvareba; moswavleebisTvis gakveTilis miznisa da Sefasebis 

kriteriumebis gacnoba.

2. winare codnis gaaqtiureba

aqtivobis mizani: (meTodi: kiTxva-pasuxi; saerTo-saklaso; resursi: slaidebi;  dro: 

4 wT) 

moswavle  gaixsenebs  baqteriuli ujredis agebulebas, formas, gamravlebas. 

aqtivobis aRwera:

maswavlebeli svams SekiTxvebs.  moswavleebi pasuxoben SemTxveviTi SerCevis principiT. 

maswavlebeli   saWiroebis SemTxvevaSi ganmartavs cnebebs,  uzrunvelyofs ukukavSirs.

3. aqtivobis mizani: (meTodi: Tavsatexi; jgufuri; resursi: saxelmZRvanelo;  dro: 20 wT)

moswavle SeZlebs msjelobas  baqteriebis rolze  bunebaSi da adamianis saqmianobaSi. 

aqtivobis aRwera: 

maswavlebeli moswavleebs hyofs jgufebad da qmnis ZiriTad jgufebs. erTi jgufi  

xuTi moswavlisgan Sedgeba. jgufis yvela wevrs aqvs Tavisi nomeri 1­dan  5­mde. Sesaswavli 
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sakiTxic dayofilia xuT nawilad (paragrafis qveTavebis mixedviT), TiToeul nawils 

aseve aqvs nomeri 1­dan 5­mde. jgufis TiToeuli wevri ecnoba (kiTxulobs) Tavisi nomris 

Sesabamis sakiTxs. maswavlebeli qmnis eqspertTa jgufebs, romlebic masalas Semdegnai­

rad amuSavebenen:  eqspertTa jgufis wevrebs maswavlebeli aZlevs  sakiTxis Sesabamis 

kiTxvebs, masalis ukeT momzadebis mizniT da davalebas ­ „SeqmeniT sakiTxis gegma“.  am 

kiTxvebis mixedviT kidev erTxel unda daamuSaon masala, Seqmnan gegma, dabrundnen Ziri­

Tad jgufebSi da jgufis danarCen wevrebs auxsnan mocemuli sakiTxi.

aqtivobis procesSi maswavlebeli   akvirdeba jgufebis muSaobas da  aZlevs Sesabamis 

rekomendaciebs.

4. aqtivobis mizani: (meTodi: kiTxva-pasuxi; saerTo-saklaso; resursi: slaidebi, 

Sefasebis rubrikebi;  dro: 15 wT)

moswavle SeZlebs  naswavli masalis gamoyenebiT sxvadasxva saxis davalebebis Sesrule­

bas da urTierTSefasebas.

aqtivobis aRwera: 

maswavlebeli jgufebs  aZlevs ganmaviTarebeli Sefasebis rubrikebs. Semdeg svams 

SekiTxvebs, Tanaklaselebis pasuxebs afasebs Sesabamisi sakiTxis eqspertTa jgufis 

warmomadgeneli. saWiroebis SemTxvevaSi maswavlebeli svams damazustebel SekiTxvebs, 

marTavs diskusias.

 

5. aqtivobis mizani: (meTodi: gasasvleli bileTebi; individualuri; resursi: gasas-

vleli bileTebi;  dro: 4 wT)

gakveTilis Zlieri da gasaumjobesebeli mxareebis dadgenis mizniT gasasvleli 

bileTebis Sevseba.

aqtivobis aRwera:

maswavlebeli moswavleebs urigebs gasasvlel bileTebs. isini individualurad muS­

aoben da samuSaos  dasrulebis Semdeg namuSevrebs abareben. 

Sedegebis analizis gaTvaliswinebiT maswavlebeli ganvsazRvravs  momdevno gakveTi­

lis mizans da gegmavs Sesabamis aqtivobebs.

saSinao davalebis micema 

maswavlebeli moswavleebs aZlevs saSinao davalebas saWiro ganmartebiTurT.

gakveTilis Sedegi

moswavle SeuZlia msjeloba  baqteriebis rolze  bunebaSi da adamianis saqmianobaSi, 

miRebuli codnas iyenebs savarjiSoebis Sesrulebisas.

Sefaseba:

urTierTSefasebis analitikuri  rubrika

kriteriumebi saSualoze da-
bali

saSualo kargi Zalian kargi

msjelobs 
baqteriebis 
mniSvnelobaze 
bunebaSi, mo­
hyavs Sesabamisi 
magaliTebi.

ver msjelobs 
da/an ver mo­
hyavs Sesabamisi 
magaliTebi.

msjelobisas uS­
vebs  fundamen­
tur  Secdomebs, 
uWirs Sesabamisi  
magaliTebis 
moyvana.

msjelobisas 
uSvebs umniSvne­
lo Secdomebs, 
mohyavs Sesabami­
si erTi an ori 
magaliTi. 

uSecdomod 
msjelobs da 
mohyavs Sesa­
bamisi ramdenime 
magaliTi.

msjelobs 
baqteriebis mniS­
vnelobaze adami­
anis saqmianobaSi, 
mohyavs Sesabami­
si magaliTebi.

ver msjelobs 
da/an ver mo­
hyavs Sesabamisi 
magaliTebi

msjelobisas uS­
vebs  fundamen­
tur  Secdomebs, 
uWirs Sesabamisi  
magaliTebis 
moyvana.

msjelobisas 
uSvebs umniSvne­
lo Secdomebs, 
mohyavs Sesabami­
si erTi an ori 
magaliTi.

uSecdomod 
msjelobs da 
mohyavs Sesa­
bamisi ramdenime 
magaliTi.
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rekomendacia praqtikulisTvis:

rZemJava duRilis baqteriebis cxovelqmedebis pirobebis Seswavla

cdis mizani: gaarkvion, damokidebulia Tu ara rZemJava duRilis baqteriebis cxovel­

qmedebis intensivoba temperaturaze 

cxrilis Sevsebis savaraudo varianti

eqsperimentis piroba vvaraudob, rom. . . eqsperimentis bolos miRebuli 
Sedegi 

# N 1 qila (+1/+40C) naklebad damwnildeba ar damwnilda 

#N 2 qila (+20/+220C)  kargad damwnildeba damwnilda, magram arasakmarisad 
(savaraudod, meti dro sWirdeba) 

 # 3 qila (+32/+400C)  amJavdeba kargad damwnilda

gasaanalizebeli kiTxvebi:

­  romeli baqteriebis zemoqmedeba iwvevs bostneulis damwnilebas?

­ riT aixsneba is faqti, rom gamaTbobelTan moTavsebul qilaSi kombosto ukeT dam­

wnilda, vidre oTaxis temperaturaze?

  ­  ratom ar damwnilda kombosto macivarSi?

pasuxebi:

­ bostneulis damwnilebas iwvevs rZemJava duRilis baqteriebi. 

­ rZemJava baqteriebis gasamravleblad da cxovelqmedebisTvis yvelaze xelsayreli 

aRmoCnda +300C da met temperaturaze moTavseba. amitom mesame qilaSi mwnilis damJavebis 

xarisxi ukeTesi iyo, vidre oTaxis temperaturaze moTavsebul meore qilaSi. 

­ bostneulis damwnilebas iwvevs rZemJava baqteriebis cxovelqmedebis Sedegad gamoyo­

fili rZemJava. dabali temperatura ki araxelsayrelia baqteriebis cxovelqmedebisTvis.

daskvna: 

bostneulis damJavebaze zegavlenas axdens temperatura. eqsperimentis Sedegebma 

aCvena, rom rZemJava duRilis baqteriebis gamravleba da cxovelqmedeba ukeTesad mim­

dinareobs 30–350C­is pirobebSi. es procesi mimdinareobs oTaxis temperaturazec, Tumca 

naklebi intensivobiT da imave Sedegis miRweva SesaZlebelia mxolod ramdenime dRis Sem­

deg. dabali temperaturis pirobebSi (macivarSi) ki rZemJava baqteriebis gamravleba da 

cxovelqmedeba ar mimdinareobs.

Ppraqtikuli samuSaos refleqsiis kiTxvari

Eeqsperimentis dagegmva
­ ra gamocdileba da codna maqvs, romelic SemiZlia gamoviyeno 
eqsperimentis Casatareblad?
­ ra amocanebi dgas Cem winaSe da rogor vapireb maT gadaWras?
­ ra TanmimdevrobiT Cavatareb eqsperiments?

komentari

eqsperimentis monitoringi
­ rogor mimdinareobs eqsperimenti? ra sirTule warmoiqmna? ro­
gor movagvare igi?
­ damWirda Tu ara damatebiTi informacia an resursi?
­ GgamiCnda Tu ara axali SekiTxva eqsperimentis msvlelobasTan 
dakavSirebiT?

komentari

Catarebuli eqsperimentis Sefaseba
­ miRebuli monacemebi iZleva Tu ara daskvnis gamotanis saSuale­
bas?
­ gamarTlda Tu ara varaudi?
­ rogor damexmara cxrilSi gadmotanili informacia Sedegebis 
gaanalizebaSi?
­ miRebuli gamocdilebidan, ra damexmareba momdevno praqtikuli 
samuSaos damoukideblad dagegmva­ganxorcielebaSi?

komentari
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davalebis pasuxeBBbi:

gv. 57 

1.  paragrafSi gamoyenebuli terminebia:  lpobis baqteria, koJris baqteria, rZemJava baq­

teria, nawlavis Cxiri, bifidobaqteria, antibiotiki, bioteqnologiuri meTodi.

2.  mikroskopis gamogonebis gareSe SeuZlebeli iqneboda ara Tu baqteriis age­

bulebis Seswavla, aramed misi aRmoCenac. 

3.  baqteriebis gareSe ver moxdeboda organuli narCenebis daSla da dedamiwa aivse­

boda mkvdari organizmebiT, ver warimarTeboda saWmlis monelebis procesi, ver 

miviRebdiT mravali saxis sakveb produqts da a.S.

4.  es sakiTxi SeiZleba gamoiyenoT sadiskusiod. 

5.  antibiotikebi aris baqteriebis daxmarebiT miRebuli preparatebi. 

6.  baqteriebis daxmarebiT miRebuli samkurnalo saSualebebi ufro Sedegiania, 

radgan maT cocxali organizmebi gamoimuSavebs.

gakveTili 15

davalebis pasuxeBBbi:

gv. 58 rekomendacia diagramis analizisTvis: diagramis mixedviT yvelaze didi raode­

nobiT baqteria aris qalaqSi (5400 baqteria 1m3­Si), yvelaze naklebi ­ maRal mTaSi (1600 

baqteria 1m3­Si). es Sedegi aixsneba imiT, rom qalaqSi meti sakvebia, SedarebiT maRali 

temperatura. 

gv. 60 davaleba:

1.  baqteriebi, romlebic sakvebi produqtebis gafuWebas iwvevs, miekuTvneba sapro­

fitebis jgufs. isini saxldebian produqtebze da ara cocxal organizmebSi, rac 

parazitebs axasiaTebs. 

2.  mowamvlis mizezi SeiZleba gaxdes gafuWebuli, vadagasuli sakvebi, higienis  we­

sebis ugulebelyofa, sakvebi produqtebis, mag., rZis dasnebovneba baqteriebiT 

garegnuli niSnebis gamovlenis gareSe. mowamvlis Tavidan asacileblad saWiroa 

produqtebis vargisianobis vadis mixedviT mirTmeva, produqtis yuradRebiT 

daTvaliereba da eWvis gamowvevis SemTxvevaSi, masze uaris Tqma, higienis wesebis 

dacva. 

4.  pasterizacia am SemTxvevaSi da yvela sxvaSic  emsaxureba baqtertiebis gauvneble­

bas, raTa maT ar mieceT gamravlebis saSualeba? 

5.  produqtebi swrafad rom ar gafuWdes, ojaxSi amarileben xorcs, Tevzs, inax­

aven Termuli damuSavebis Semdeg, akonserveben, inaxaven macivarSi (bostneuli)

an yinaven(Tevzi, xorci), aSroben (Cirebi), aTavseben vakuum­paketebSi (nebismieri 

produqti)

gakveTili 16 

Tema:     mikroorganizmebi

sakiTxi:     virusebi

mizani:      moswavle gaecnos virusis struqturas, Tvisebebsa da 

gamravlebis Taviseburebebs; monacemebis safuZvelze 

gansazRvros virusuli daavadebebis mravalferovne­

ba; daadginos zogierTi virusuli daavadebis Tavidan 

acilebis gzebi.
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kavSiri esg-is standartis 

SedegTan da indikatorTan:    kvlevis safuZvelze mikroorganizmebis agebulebis da 

sasicocxlo Tvisebebis mixedviT Sedareba (biol.sab.st. 

1,2,4,7,8,9); 

     virusuli da baqteriuli daavadebebis erTmaneTisagan 

gansxvaveba; daavadebebis prevenciis (higiena, vaqcinacia) 

Sesaxeb msjeloba (biol.sab.st. 7, 8, 11, 12);

     mikroorganizmebze miRebuli codnis dakavSireba 

sxvadasxva profesiasTan/saqmianobis sferosTan (jan­

mrTelobis dacva, garemos dacva, kvebis teqnologia, 

virusologia, baqteriologia, parazitologia, mikro­

biologia) (biol.sab.st.11, 12,13).

gakveTilis msvleloba:

1. Sesavali saubari (5 wT)

mimarTeT moswavleebs – warmoidgineT, arsebobs „raRac“, rac arc izrdeba da arc 

ikvebeba, magram mravldeba. 

Tqveni azriT, ra aris es?

moismineT moswavleTa pasuxebi da esaubreT, rom es `raRac~ – virusia. xSirad svamen 

kiTxvas: aris Tu ara virusi cocxali? Tu cocxlad CavTvliT iseT struqturas, romelsac 

gamravleba SeuZlia, maSin – virusi cocxalia. Tu cocxlad CavTvliT ujreduli agebulebis 

struqturas, maSin virusi ar aris cocxali, radgan ujreduli agebuleba ar aqvs. virusebi 

arseboben cocxalisa da aracocxalis zRvarze da maT araujredul formebs uwodeben.

 sTxoveT moswavleebs Tanmimdevrulad daakvirdnen ilustraciebs (16.1 da 16.2), mieciT 

saSualeba axsnan ras xedaven (virusi, baqteria, cxoveluri ujredi). dausviT kiTxvebi:

­ rogor Seefardeba erTmaneTs cxoveluri ujredis, baqteriisa da virusis zomebi?

­ rogoria virusis agebuleba?

­ ris gamo uwodeben virusebs araujredul formebs?

­ romeli virusebis Sesaxeb gsmenia? ra daavadebebs iwveven isini?

moismineT moswavleTa pasuxebi/varaudebi.

2. varaudebis cxrilis Sevseba  (5 wT)

dayaviT klasi jgufebad (SemTxveviTi principiT, jgufisa da jgufis wevrebis raode­

noba gansazRvreT klasSi moswavleTa saerTo raodenobidan gamomdinare).

 sTxoveT jgufis wevrebs gaecnon kiTxvebs (romlebic varaudebis sqemaSia mocemuli) 

da TavianTi varaudebi Camoweron sqemis marcxena svetSi. moismineT moswavleTa varaudebi. 

saintereso varaudi/naazrevi dawereT dafaze.

Cemi varaudi viswavle

rogor fiqrobT, kidev ra TvisebebiT gamoirCeva vi­
rusi? 

rogor fiqrobT, virusi ujredSida parazitia? ratom?

Tqveni azriT, virusuli daavadebebis Tavidan acilebis 
gzebi arsebobs?

SegiZliaT CamoTvalo virusuli daavadebebi?

`virusis maspinZeli SeiZleba iyos mcenareuli, cxove­
luri an baqteriuli ujredi~ – Tqveni azriT, ras unda 
niSnavdes es fraza?

cnobilia, rom elenTa limfuri sistemis yvelaze didi 
organoa. rogor fiqrobT, ratom?
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3. teqstis kiTxva, wakiTxulis Sejereba (15 wT)

mieciT davaleba: individualurad waikiTxon moswavlis wignSi mocemuli teqsti; Seaje­

ron informacia da miRebuli codnis safuZvelze Seavson sqemis marjvena sveti. sTxoveT 

moswavleebs Seadaron TavianTi varaudebi axal informacias. 

klasSi warmarTeT msjeloba Semdegi kiTxvebis safuZvelze:

1. gamarTlda Tqveni varaudi?

2. ra gaigeT axali?

3.  daasaxeleT organizmTa jgufebi, romlebic SeiZleba virusiT daavaddnen.

4.  ra aris baqteriofagi? rogoria misi agebuleba?

5.  ratom xdeba zogierTi virusi adamianisTvis sasargeblo?

6.  CamoTvaleT (cxrili 1) adamianis ramdenime virusuli daavadeba, romlis sawinaaR­

mdego vaqcinac arsebobs.

7.  risgan iqmneba vaqcina da ra mizniT iyeneben mas?

8.  ratom ar unda miiRo antibiotikebi virusuli daavadebebis dros?

9. sur. 16.3­is mixedviT daajgufeT virusuli daavadebebi, romelTa Sesaxebac:  

      a) gsmenia, b) mxolod axla gaige.

rekomendacia: darwmundiT rom moswavleebisTvis yvelaferi gasagebia, Tu rame gauge­

baria maTTvis – ganumarteT; cxrili winaswar gaamzadeT formatze, an A4 furcelze da 

daurigeT jgufebs.

4. praqtikuli samuSao / jgufebis prezentaciebi  (20 wT)

ganumarteT jgufebs, rom imuSaveben gansxvavebul davalebebze. moamzadeben sapre­

zentacio masalas da warudgenen erTmaneTs namuSevrebs. davalebis Sesasruleblad maT 

daexmarebaT kiTxvebi.

1-li jgufi – wignSi mocemuli instruqciis mixedviT daamzadon baqteriofagis modeli 

(gv. 63, praqtikuli samuSao). qvemoT mocemul kiTxvebs gascen pasuxebi: 

­ ra aris baqteriofagi? 

­ rogoria misi agebuleba? 

­ rogoria baqteriofagis Tvisebebi? 

­ ratom uwodeben baqteriofags parazits? 

­ baqteriofagis romel nawils ganasaxierebs mavTuli? qanCebi da WanWikis Tavi? ras 

ganasaxierebs WanWikis xraxniani nawili? 

­ sad iqneboda moTavsebuli modelze memkvidruli masala?

me-2 jgufi – gaecaniT teqstis aRniSnul qveTavs „virusuli daavadebebi da maTTan 

brZola“ – gaeciT mocemul kiTxvebs pasuxebi:

­ daasaxele organizmTa jgufebi, romlebic SeiZleba virusiT daavaddnen?

­ ratom xdeba zogierTi virusi adamianisTvis sasargeblo?

­ CamoTvale (cxrili 1, gv. 64) adamianis ramdenime virusuli daavadeba, romlis sawi­

naaRmdego vaqcinac arsebobs.

­ risgan iqmneba vaqcina da ra mizniT iyeneben mas?

­ ratom ar unda miiRo antibiotikebi virusuli daavadebebis dros?

me­3 jgufi – Tanmimdevrulad gaecaniT rubrika „davaleba“­Si mocemul savarjiSoe­

bs 4,6 (gv. 64) . SeasruleT davaleba instruqciis mixedviT da gaeciT kiTxvebs pasuxebi. 

saWiroebis SemTxvevaSi gamoiyeneT wignis teqstSi mocemuli informacia.

rekomendacia: Tu klasi mravalricxovania, dayaviT 6 jgufad. 1­li da me­3 jgufi Seas­

rulebs msgavs davalebebs; me­2 da me­5 jgufi ­ msgavss; me­4 da me­6 jgufi msgavs davalebebs. 

praqtikuli samuSaosTvis winaswar moamzadeT saWiro masala: WanWiki, 2 qanCi, mavTuli.

moismineT moswavleTa prezentaciebi da SeajameT gakveTili.
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saSinao davaleba. 

SesTavazeT moswavleebs gakveTilis bolos mocemuli alternatiuli davalebebi, 

airCion 1, 2 an 3, romelsac Seasruleben Semdegi gakveTilisTvis. 

moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT:

kriteriumebi
yovelTvis

3
iSviaTad

2
uWirs

1

gamoTqvams varauds

argumentirebulad ayalibebs mosazrebebs 

erTveba diskusiaSi

iziarebs sxvis mosazrebas

ismens da asrulebs maswavleblis instruq­
ciebs

akeTebs saTanado daskvnebs

gaazrebuli aqvs TemasTan dakavSirebuli 
sakiTxebi/cnebebi

 

  davalebis pasuxeBBbi: 

gv. 64 

3.  marTalia, viruss ufro martivi agebuleba aqvs, magram dedamiwis pirveli binadre­

bi iyvnen prokariotebi. aRniSnuls ganapirobebs Semdegi faqti: viruss ar SeuZlia 

damoukideblad gamravleba da is mxolod organizmSi moxvedrisas avlens Tavis am 

sasicocxlo funqcias.  

4.  grafiki TvalnaTliv aCvenebs, rom viruss aqtiurad gamravleba SeuZlia garkveul 

temperaturaze da es aris 37,2­37,5 gradusi. ufro maRal temperaturaze misi gam­

ravlebis intensivoba iklebs. aqedan daskvna ­ maRali temperatura anadgurebs 

viruss.  virusuli infeqciis dros ar unda miviRoT temperaturis damwevi prepa­

ratebi, sanam sxeulis temperatura ar aiwevs 38,5 gradusamde. 

6.  diagramis agebis Sedegad gamoikveTeba daavadebis klebis tendencia, razec SegiZ­

liaT amsjeloT. 
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gakveTili 17

davalebis pasuxeBBbi:

gv. 65

ras gamoxatavs TiToeuli naxati? 

ceminebisa da xvelis 

dros cxvirsa da pirze 

erTjeradi cxvirsaxoci 

aifare.

gamoyenebuli cxvir­

saxoci dauyovnebliv 

gadaagde.

xSirad daibane xelebi 

sapniT.
gamoiZaxe eqimi.

ar miuaxlovde 1 metrze 

nakleb manZilze adami­

ans, romelsac gripis 

virusi aqvs.

ar iaro xalxmraval 

ad gilebSi. iyavi saxlSi.

Sexvedrisas ar akoco da 

gadaexvio megobars.

ar moikido daubane­

li xeli Tvalebze, 

cxvirze, pirze.

gv. 67

1.  terminebi ganmartebisTvis: prevenciuli RonisZiebebi, toqsini,  infeqciuri daavadeba, 

airwveTovani gza, sayofacxovrebo kontaqti, piradi higiena, epidemia, dezinfeqcia, daa­

vadebis prevencia, mikrobebisgan gauvnebleba. 

3.  sezonuri baqteriuli daavadebebi ufro xSirad vrceldeba zamTrisa da gazafxu­

lis dadgomisas. es ZiriTadad gamowveulia temperaturisa da tenianobis mocemu­

lobebis sezonuri cvlilebebiT. 
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gakveTili 18

rekomendacia:

hkiTxeT moswavleebs:

­ rogor fiqrobT, SeiZleba erTujredian organizmebs gaaCndeT kidurebi? ratom? 

(ara, radgan maT ar aqvT qsovilebi da organoebi). 

– Tqveni azriT, ra saSualebebiT gadaadgildebian erTujrediani organizmebi, romelT­

ac, SeuZlebelia hqondeT fexi, frTa, an farfli? (moswavleebi gamoTqvamen TavianT 

varaudebs). mouyeviT moswavleebs erTujredianebis Sesaxeb:

ujredis moZraobis saSualebebi (aqtiuri leqcia)

arsebobs erTujrediani cxovelebi da mcenareebi. isini imdenad mcire zomisani ari­

an, rom maTi aRmoCena mxolod mikroskopis gamogonebis Semdeg gaxda SesaZlebeli. isini 

gavrcelebuli arian wyalsa da tenian niadagSi. maT Soris arc Tu ise cotaa iseTebic, 

romlebic mcenareebis, cxovelebis da maT Soris, adamianis sxeulSi binadroben da daa­

vadebebs iwveven. erTujredianebs, ZiriTadad, Txier garemoSi uwevT arseboba da moZraoba, 

raTa moipovon sakvebi an gadaadgildnen sinaTlisken (Tu mcenareuli organizmia). Txier 

garemoSi mikroorganizmebis moZraobas SeiZleba curva davarqvaT. 

– rogor fiqrobT, curvisTvis mosaxerxebeli ra samarjvebi SeiZleba hqondes erT 

ujreds? (moswavleebi gamoTqvamen TavianT mosazrebebs).  

erTujredianebis martivi agebulebis miuxedavad, maT moZraobis gansxvavebuli saSu­

aleba gaaCniaT. maT Soris SeiZleba gamovyoT: crufexebi, Solti, wamwamebi. crufexebiT 

gadaadgildeba ameba. mis ujreds Txeli garsi aqvs da advilad SeuZlia formis Secvla. 

moZraobis dros citoplazma gadaiRvreba ujredis erT­erT mxares da miawveba garss. 

am dros sxeulze gaCndeba droebiTi gamonazardi crufexi (aCveneT TvalsaCinoebaze). 

garda moZraobisa, crufexi sakvebis mosapovebladac gamoiyeneba. sakvebis aseTi xerxiT 

mopovebas ameboiduri kveba an fagocitozi  hqvia.

–  rogor fiqrobT, amebas rom ujredis kedeli hqonoda, SeZlebda crufexebis warmo­

qmnas? ratom? (ujredis kedeli ujreds formasa da simtkices aniWebs, rac xels SeuSlis 

crufexis warmoqmnas).

Solti ujredis grZeli, Zafismagvari warmonaqmnia. sxvadasxva organizms SeiZleba 

hqondes erTi, ori an mravali Solti. erTi Solti aqvs mag., evglenas, ori Solti aqvs 

wyalmcenare qlamidomonadas, mravali Solti aqvs zogierT baqterias (aCveneT Tvalsa­

Cinoebaze). Soltis moZraoba SeiZleba iyos talRiseburi an xraxniseburi. 

wamwamebi ujreds yovelTvis mravali aqvs. isini batara bususebs SegviZlia SevadaroT 

erTujredian qalamanas sxeuli wamwamebiTaa dafaruli da maTi talRiseburi rxevebiT 

gadaadgildeba. qalamanas SeuZlia wuTSi 25 mm manZilis dafarva. zogierT organizms, 

mag., baqteriebs Solti da wamwamebi erTdroulad aqvT. Soltsa da wamwamebs ujredis 

danamatebs uwodeben. 

– rogor fiqrobT, romel garemoSi (xmeleTze, wyalsa Tu haerSi) iqneboda yvelaze 

mosaxerxebeli SoltiTa da wamwamiT moZraoba? (wyalSi, radgan aseTi moZraoba aris curva 

da ara frena an siaruli).

moswavleebs jgufebSi daurigeT da sTxoveT Seasrulon davaleba:

moswavleebs amoubeWdeT sxvadasxva moZraobis saSualebebiT aRWurvili erTujrediani 

organizmebis suraTebi da sTxoveT xazebiT daakavSiron erTmaneTTan suraTze gamosaxuli 

organizmebi da maTi gadaadgilebis saSualebebi.
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swavlebis procesze TviTdakvirveba

ra saxis Canawerebs vakeTebdi mini­leqciis dros? 

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

rogor mexmareba Canawerebi sakiTxis gaazrebaSi?

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

mini­leqciis dros davusvi Tu ara maswavlebels SekiTxva? ra SekiTxva davsvi?

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

 ra miadvilebs swavlebis process:

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

rodesac vusmen maswavlebels, Tu rodesac damoukideblad vkiTxulob axal infor­

macias?

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

davalebis pasuxeBBbi:

gv. 70 

1.  terminebi ganmartebisTvis: protisti, erTujrediani, mravalujrediani organizmi, av­

totrofi protisti, heterotrofi protisti, miqsotrofi protisti. 

2.  protistTa samefoSi gaerTianebulia sami sxvadasxva kvebis tipis mqone orga­

nizmebi. aqedan nawili avlens msgavsebas cxovelebTan, meore nawili mcenareebTan, 

xolo mesame avlens rogorc mcenaris, aseve cxovelisTvis damaxasiaTebel Tvise­

bebs erTdroulad.

3.  erTi ujredi unda asrulebdes uklebliv yvela sasicocxlo Tvisebas, sxvagvarad 

igi arsebobas ver SeZlebs.

me-3 Tavis Sejamebis davalebebis pasuxebi

terminebi da cnebebi

 1.  a)   baqteriebi erTujrediani prokariotuli organizmebis samefoa; 

b)  virusebi arseboben cocxalisa da aracocxalis zRvarze da maT araujredul 

formebs uwodeben; 

g)   baqteriofagi virusia, romelic mxolod baqteriul ujredebs azianebs; 

d)  mawvnis, araJnis, karaqisa da sxva rZis produqtebis miReba SesaZlebelia rZem-

Java baqteriebis daxmarebiT; 

e)   zogierTi mcenaris fesvebze binadrobs koJris baqteriebi, haerSi arsebuli 

azotisgan warmoqmnian mineralur marilebs, romelTac mcenare advilad iT­

visebs; 

v)  virusebi ujreduli parazitebi arian, isini maspinZel ujredSi SeiWrebian da 

azianeben mas; 

z)  protistebis nawils axasiaTebs Sereuli, anu miqsotrofuli kveba.
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sqema da ilustracia 

1.  ujrebi Seivseba rigebis mixedviT Semdegnairad:                                                

mikroorganizmebi

ujreduli araujreduli

virusi
eukarioti prokarioti

baqteriebi
protistebi

SearCie swori pasuxi 

1. – d       2. – g       3. – b       4. – a       

5.   
1 a d

2 a g

iazrovne kritikulad

1.   fotosinTezis unaris gamo, aseT baqteriebs kvebisTvis sinaTle sWirdebaT da 

      wyalsatevis zedapirze iyrian Tavs.

2.  baqteriebis umravlesoba kargad egueba eqstremalur pirobebs. ukidures Sem­

TxvevaSi, maT aqvT sporis mdgomareobaSi gadasvlis unari, romelic  araxelsayre­

li pirobebis gadatanaSi exmareba

3.  mravalujredian wyalmcenares ar SeuZlia wylis naklebobaSi arseboba, radgan 

aseT SemTxvevaSi gamoSreba da mokvdeba. erTujredianisTvis ki, mikroskopuli 

zomebis  gamo, wvimis wveTis an cvris moculobac sakmarisia arsebobisTvis.

problemis gadaWra 

1.  botanikosis argumenti – fotosinTezis unaris mqone organizmebi, maT Soris mra­

valujrediani wyalmcenareebi, mcenareTa samefos unda ekuTvnodes.

2.  zoologebis argumenti – qalamana da ameba mtaceblebi arian da ratom unda iyvnen 

gaerTianebuli erT jgufSi mcenaris msgavs arsebebTan?

3.  daskvna: qalamanasTvis araviTari mniSvneloba ar aqvs sinaTlis intensivobas 

da amitom misi individebis raodenoba TandaTan Semcirda. evglena sakmarisi ga­

naTebis pirobebSi irCevs avtotrofuli kvebis tips, heterotrofuli kveba misT­

vis gamosavlis povnaa da ara komfortuli arseboba. amitom, maTi raodenoba Tan­

daTan  imatebs, rogorc erTgvari reaqcia sinaTleze.
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Tavi IV  sokoebi

gakveTili 19

davalebis pasuxeBBbi:

gv. 78 davaleba

1. 

niSnebi cxoveluri 
ujredi

sokos ujredi mcenaris ujredi

garsi aqvs aqvs aqvs

citoplazma aqvs aqvs aqvs

birTvi aqvs aqvs aqvs

mitoqondria aqvs aqvs aqvs

vakuoli ar aqvs aqvs aqvs

ujredis kedeli ar aqvs aqvs aqvs

2. pasuxis dasasabuTeblad SegiZliaT gamoiyenoT pirveli davalebis cxrili.

3. sxvadasxva feris saRebavis misaRebad, aseve erT­erTs sunamosTvis.

gakveTili 20

davalebis pasuxeBBbi:

gv. 81 

1.  paragrafSi gamoyenebuli terminebia: qudiani soko, miceliumi, spora, nayof­

sxeuli, hifa, milnairi soko, firfitnairi soko, sporangiumi. 

2.  sokos qudis qveda mxares mdebare milebSi an firfitebSi, aseve zogierTi sokos 

hifis boloze arsebul sporangiumebSi viTardeba sporebi. momwifebis Semdeg 

sporebi scviva da xelsayrel pirobebSi moxvedrisas misgan axali organizmi vi­

Tardeba. soko aseve mravldeba miceliumis fragmentebiT.

3.  baqteriebSi spora araxelsayrel pirobebSi gadarCenis saSualebaa. sokoebSi ki 

sporebi gamravlebas emsaxureba.

gakveTili  21

Tema:      sokoebi

sakiTxi:      qudiani sokoebis mniSvneloba

mizani:       moswavle  gaecnos qudiani sokoebis mniSvnelobas adami­

anisa da bunebisTvis.  ganasxvavos erTmaneTisgan sakve­

bad vargisi da Sxamiani sokoebi. 

kavSiri esg-is standartis  

SedegTan da indikatorTan:   erTujrediani da mravalujrediani sokoebis daxasiaTeba 

agebulebisa da sasicocxlo Tvisebebis mixedviT; (biol.

sab.1,2,3);

     sokoebze miRebuli codnis dakavSireba  sxvadasxva pro­

fesiasTan/saqmianobis sferosTan (janmrTelobis dacva, 

garemos dacva, medicina, soflis meurneoba, kvebis teqn­

ologia, mikrobiologia) (biol.sab.11,12,13).
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gakveTilis msvleloba:

1. winare codnis gaaqtiureba / Sesavali saubari (5 wT)

gaacaniT moswavleebs gakveTilis Tema da  mizani.  aCveneT moswavleebs  sokoebis ilus­

traciebi  dausviT kiTxvebi:

­ ra aris fotoebze gamosaxuli?

­ rogori sokoebia gamosaxuli?

­ ra mniSvneloba aqvs sokoebs adamianisa da bunebisTvis?

moismineT moswavleTa pasuxebi. ganumarteT moswavleebs, rom sokos fotosinTezis unari 

ar aqvs. arc gadaadgileba SeuZlia. sainteresoa, rogor axerxebs sakvebis mopovebas? soko, ZiriTa­

dad, xe­mcenaris siaxloves izrdeba. misi hifebi xis fesvebSi iWreba da niadagidan Sewovil wyalsa 

da marilebs awvdis mcenares, xis fesvebidan ki TavisTvis saWiro sakveb nivTierebebs iRebs. sokosa 

da xe­mcenaris aseT urTierTsasargeblo Tanacxovrebas mikoriza ewodeba. mraval mcenares sokos 

gareSe normaluri zrda­ganviTareba ar SeuZlia.
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2.  gonebrivi ieriSi /  jgufuri muSaoba  (10 wT)

dayaviT klasi 4­5 jgufad. TiToeul jgufs daurigeT konvertebi, romlebSic moTavse­

bulia sokoebis feradi ilustraciebi, sokos  saxelwodebebi (winaswar dawereT furcelze 

da daWeriT ­ manWkvala, mWada, aryisZira, verxvisZira, SavCoxa, niyvi, miqlio, qama, bilwa, 

cadamayvana, TavWedila, Siitake, kordicefsi, miqlio, cru miqlio, cru daTvis soko, 

daTvis soko, manWkvalas matyuara, Sxama) da sqema:

sakvebad vargisi 
soko

Sxamiani soko soko medicinaSi paraziti soko

mieciT jgufebs miTiTeba, konvertidan amoiRon saWiro masala (sokoebis ilustra­

ciebi, saxelwodebebi, sqema) da sTxoveT  Seasrulon davaleba, daakvirdnen ilustraciebs, 

TiToeul sokos miusadagon saxelwodeba, daadginon, romelia sakvebad vargisi, Sxamiani,  

medicinaSi gamoyenebuli Tu paraziti soko. moswavleebi ilustraciebs moaTavseben  sqe­

mis  svetSi.

samuSaos dasrulebis Semdeg jgufebi waradgenen Sesrulebul namuSevars da isaubre­

ben.  prezentaciisas jgufebs dausviT kiTxvebi: 

­ ra dagexmaraT davalebis SesrulebaSi?

­ rodesme dainteresebulxar am Temis SeswavliT? Tu ki ratom? 

­ kidev ra ici an ra gsmenia CamoTvlili sokoebze?

SeniSvna: am SekiTxvebiT mniSvnelovania davadginoT moswavleebis mosazrebebi, Tu 

aqvT gamocdileba an codna sakiTxTan dakavSirebiT.  SesaZlebelia davaleba SecdomiT 

Sesruldes, magram maswavlebeli ar asworebs arc erT Secdomas. igi pirdapir  gadadis 

Semdeg aqtivobaze.

3.  TviTSefaseba/codnis konstruireba (50 wT)

sTxoveT jgufebs (jgufis wevrebi teqsts kiTxuloben individualurad)  waikiTxon 

wignSi mocemuli teqsti – sokoebi medicinaSi; saWmeli da Sxamiani sokoebi – Semdeg ki 

Seajeron axali informacia jgufSi. Sejerebuli  informacia ki Seadaron saprezentacio 

namuSevrebs, TviTSefasebis safuZvelze daadginon Secdomebi, soko da misi dasaxeleba 

sworad daadgines Tu ara; sokos ilustraciebi sworad aris Tu ara moTavsebuli sqemis 

konkretul svetSi. saWiroebis SemTxvevaSi jgufis wevrebi gaasworeben saprezentacio 

masalas. moismineT jgufebis prezentaciebi (prezentaciaze moswavleebma unda isaubron 

ra Secdomebi hqondaT daSvebuli da warmoadginon swori pasuxi).

rekomendacia: darwmundiT rom moswavleebisTvis yvelaferi gasagebia,  davalebebi 

sworad aqvT Sesrulebuli. saWiroebis SemTxvevaSi mieciT ganmartebebi/ mimarTulebebi. 

4. gakveTilis Sejameba  (10 wT)

sTxoveT jgufebs daakvirdnen  rubrikaSi „davaleba“ (gv. 82) mocemul sokoebis ilus­

traciebs da Seasrulon Semdegi davaleba:  CamoTvalon  romelia sakvebad vargisi soko, 

Sxamiani soko da Seavson cxrili:
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sakvebad vargisi 
soko

Sxamiani soko

miqlio
daTvis soko
manWkvala 
qama

cru miqlio
cru daTvis soko
manWkvalas matyuara
Sxama

ipovon gansxvavebebi sakvebad vargis da Sxamian sokoebs Soris. moswavleebi dakvirvebis 

safuZvelze Seavseben meore sqemas. moismineT moswavleTa pasuxebi.

miqlio cru miqlio

1.
2.

1.
2.

daTvis soko cru daTvis soko

1.
2.

1.
2.

manWkvala manWkvalas matyuara

1.
2.

1.
2.

qama Sxama

1.
2.

1.
2.

5. gakveTilis Sejameba  (5 wT)

SeajameT gakveTili Semdegi SekiTxvebis safuZvelze:

­ ra aris mikoriza?

­ ratom aris mikoriza mniSvnelovani mcenarisTvis? sokosTvis?

­ ra mniSvneloba aqvs qudian sokoebs bunebaSi da adamianisTvis?

­ sakvebad vargisi romeli sokoebia SenTvis cnobili?

­ ra unda gaiTvaliswino, rom sokoTi ar moiwamlo?

­ ra aris fungoTerapia?

­ romel sokoebs iyenebs adamiani sxvadasxva daavadebebis samkurnalod?  romel 

daavadebTan brZolaSi gvexmareba sokoebi?

saSinao davaleba.  

SesTavazeT moswavleebs  gakveTilis bolos mocemuli davalebebidan airCion  1, 2 an 

3, romelsac Seasruleben da werilobiT warmoadgenen Semdegi gakveTilisTvis.  

davalebis pasuxeBBbi:

gv. 84

2.  mikorizas SemTxvevaSi mcenares soko awvdis zrda ganviTarebisTvis saWiro wyals 

da masSi gaxsnil mineralur marilebs. 

3.

niSnebi baqteriis ujredi sokos ujredi

garsi aqvs aqvs

citoplazma aqvs aqvs

birTvi ar aqvs aqvs

mitoqondria ar aqvs aqvs

vakuoli ar aqvs aqvs

plastidebi ar aqvs ar aqvs

ujredis kedeli aqvs aqvs
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4.  sakvebad vargisi soko Seicavs organizmisTvis saWiro sakveb nivTierebebs: cilebs, 

vitaminebs, mineralebs.

5.  mikorizas ganviTarebas uwyobs xels, radgan soko mcenares awvdis zrda ganviTa­

rebisTvis saWiro wyals da masSi gaxsnil mineralur marilebs.

gakveTili  22

gakveTilis Tema: obis sokoebi

gakveTilis mizani: moswavle SeZlebs obis sokoebis daxasiaTebas, imsjelebs obis 

sokoebis mniSvnelobaze ekosistemaSi da adamianis saqmianobaSi. moswavleebi SeZleben 

urTierTSefasebis ganxorcielebas.

1. aqtivobis aRwera (meTodi: mini-leqcia; saerTo-saklaso; resursi: slaidebi;  dro: 1 wT) 

saorganizacio sakiTxebis mogvareba, moswavleebisTvis gakveTilis miznisa da Sefasebis 

kriteriumebis gacnoba.

2. winare codnis gaaqtiureba

aqtivobis mizani: (meTodi: kiTxvebi; saerTo-saklaso; resursi: slaidebi;  dro: 4 wT) 

moswavle gaixsenebs sokeebis agebulebasa da gamravlebas

aqtivobis aRwera:

maswavlebeli svams SekiTxvebs, moswavleebi pasuxoben SemTxveviTi SerCevis princip­

iT. maswavlebeli saWiroebis SemTxvevaSi svams damazustebel SekiTxvebs,  xorcieldeba 

ukukavSiri.

3. aqtivobis mizani: (meTodi: saswavlo gaCerebebi; jgufuri; resursi: Sesabamisi dava-

lebebi;  dro: 30 wT) 

moswavle SeZlebs obis sokoebis daxasiaTebas, imsjelebs obis sokoebis mniSvnelobaze 

ekosistemaSi da adamianis saqmianobaSi.

aqtivobis aRwera: 

maswavlebeli Tavis momzadebul  oTx davalebas anawilebs saklaso oTaxis  oTx gansx­

vavebul adgilze ­ saswavlo gaCerebebze. maswavlebeli moswavleebs hyofs oTx jgufad. 

aqtivobis dawyebisas erTi  jgufi dadgeba erT saswavlo gaCerebasTan, e. i. iqmneba oTxi 

jgufi ­ TiTo TiTo gaCerebasTan. jgufebs evalebaT  Seasrulon  davaleba, miuTiTon 

jgufis nomeri da namuSevari gaakran saswavlo gaCerebaze dafaruli formiT. erTi sas­

wavlo gaCerebis davalebis Sesrulebas eTmoba 4 wuTi. drois amowurvis Semdeg, yvela 

jgufi erTdroulad gadadis Semdeg saswavlo gaCerebaze da a. S. ese igi yvela jgufi 

gaivlis yvela saswavlo gaCerebas. jgufebi bolo saswavlo gaCerebaze waradgenen sakuTar 

namuSevrebs. TiToeuli jgufis prezentacias eTmoba 3 wuTi.  prezentaciis procesSi 

moswavleebi usvamen erTmaneTs SekiTxvebs, axircieleben ukukavSirs. saWiroebis SemTx­

vevaSi  maswavlebeli  moswavleebs aZlevs Sesabamis rekomendaciebs.

4. aqtivobis mizani: (meTodi: ukukavSiri; jgufuri; resursi: Sefasebis rubrikebi;  

dro: 9 wT) 

moswavle SeZlebs Seafasos Tanaklaselebis namuSevrebi.

aqtivobis aRwera:      

saswavlo gaCerebasTan myofi jgufebi ecnobian sxva jgufebis namuSevrebs, afaseben 

winaswar Sedgenili Sefasebis sqemis mixedviT, xorcieldeba ganmaviTarebeli ukukavSiri.

gakveTilis Sejameba da saSinao davalebis micema Sesabamisi  metakognituri instruq-

ciiT.



110

gakveTilis bolos misaRwevi Sedegebi: 

moswavles SeuZlia obis sokoebis daxasiaTeba, msjeloba obis sokoebis mniSvnelo­

baze ekosistemaSi da adamianis saqmianobaSi. moswavleebs SeuZliaT urTierTSefasebis 

ganxorcieleba.

Sefasebis analitikuri  rubrika  ganmaviTarebeli SefasebisTvis

kriteriumebi saSualoze da-
bali

saSualo kargi Zalian kargi

axasiaTebs obis 
sokoebs

uWirs  monaceme­
bis gamoyeneba da  
uSvebs  funda­
mentur Secdome­
bs ekologiuri 
piramidebis 
agebisas.

uWirs  monace­
mebis gamoyeneba 
da uSvebs  Sec­
domebs ekologi­
uri piramidebis 
agebisas. 

iyenebs monace­
mebs da uSvebs 
umniSvnelo Sec­
domebs  ekologi­
uri piramidebis 
agebisas. 

uSecdomod 
iyenebs monace­
mebs  ekologi­
uri piramidebis 
agebisas.

msjelobs or­
ganizmis energe­
tikuli balansis 
Sesaxeb

fundamentur 
Secdomebs uS­
vebs organizmis 
energetikuli 
balansis Sesaxeb 
msjelobisas.

Secdomebs uS­
vebs  organizmis 
energetikuli 
balansis Sesaxeb 
msjelobisas.

umniSvnelo 
SecdomebiT 
msjelobs or­
ganizmis energe­
tikuli balansis 
Sesaxeb.

uSecdomod 
msjelobs or­
ganizmis energe­
tikuli balansis 
Sesaxeb.

sarekomendacio  praqtikuli aqtivoba:

eqsperimenti obis sokoze dasakvirveblad moswavleebTan erTad ganixileT cdis daye­

nebis pirobebi, yvela detalis mniSvneloba cdisgan mosalodneli Sedegebis misaRebad. 

ganxilvis Semdeg, Tu skolaSi ar aris macivris gamoyenebis saSualeba, SegiZliaT cdis 

macivarSi Casatarebeli manipulaciebis Sesruleba saxlSi daavaloT. oTaxis temper­

aturaze Sesaswavli nawilis Sesruleba ki saklaso pirobebSic SesaZlebelia. 

cda:  dakvirveba obis sokoze. 

cdis mizani: dakvirvebis safuZvelze obis sokos ganviTarebisTvis xelsayreli piro­

bebis dadgena. 

sTxoveT moswavleebs zedmiwevniT Seasrulon mocemuli instruqcia.

hkiTxeT, cdis oTxi variantidan, romeli pirobebi aRmoCndeba yvelaze xelsayreli 

puris obis sokos ganviTarebisTvis? 

SemCneuli geqnebaT Zvel purze TeTri nafifqis warmoqmna, romelic ramdenime xanSi (1 2 

dRe) moruxo fers iRebs. es gavrcelebuli obis sokoa, romelsac mukori hqvia. mukoris 

sokos miceliumi erTi mravalbirTviani ujredia. obis sokos ganviTarebisTvis garkveuli 

pirobebia saWiro, mag., wyali da temperatura. amis Sesamowmeblad davayenoT cdis ram­

denime varianti:

muSaobis msvleloba: 

•#puris 1­li naWeri moaTavse celofnis erTjerad parkSi da datove oTaxis tempe­

raturaze; puris me­2 naWeri moaTavse TefSze da aseve datove oTaxis temperaturaze; 

puris me­3 naWeri moaTavse celofnis erTjerad parkSi da Sedgi macivarSi; puris me­4 

naWeri moaTavse TefSze da Sedgi macivarSi; 

daakvirdiT sacdel obieqtebs 5 dRis ganmavlobaSi.

rogor fiqrobT, cdis oTxi variantidan, romeli piroba aRmoCndeba yvelaze xelayreli 

puris obis sokos ganviTarebisTvis? SeitaneT varaudebi cxrilis Sesabamis grafaSi:
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cxrilis Sevsebis varianti:

cdis pirobebis variantebi vvaraudob, rom . . . cdis saboloo Sedegebi

 teni + siTbo kargad gamravldeba sokos gamravlebisTvis saukeTe­

so pirobebia

 simSrale + siTbo Zalian kargad gamrav­

ldeba

gamravlda, Tumca Seferxda spo­

rangiumebis warmoqmna

# teni + dabali temperatura cudad gamravldeba SedarebiT nela mimdinareobda 

sokos miceliumis gavrceleba

simSrale + dabali temperatura ar gamravldeba  ar ganviTarda

yoveldRiuri dakvirvebis savaraudo Sedegebi:

puris teniani naWrebi puris mSrali naWrebi

oTaxSi macivarSi oTaxSi macivarSi

N1 N3 N2 N4

II dRe ucvlelia ucvlelia ucvlelia ucvlelia

III dRe Seicvala feri, daifara moTeTro 

nafifqiT, Sexebisas webovania

webovani gaxda odnav Seicvala suni ucvlelia

IVdRe obis suni gaxda ufro mkveTri, obis 

gavrcelebis farTobma moimata

igrZnoba suni, 

obi ar aqvs

Seicvala feri, Tum­

ca nafifqi ar Cans, 

suni ufro mkveTri 

gaxda

ucvlelia

V dRe obis fena gaxda ufro sqeli, gaCnda 

Savi winwklebi, ramac monacrisfro 

Seferiloba misca

ganviTarda obi 

TeTri fenis 

saxiT. obis suni 

gaxda kidev 

ufro mkveTri

Seicvala feri, 

daifara moTeTro 

nafifqiT, obis suni 

gaxda ufro mkveTri

ucvlelia

daakvirdnen puris naWrebs da daadginon: 

­ viTardeba Tu ara obis soko tenis gareSe; 

­ aris Tu ara damokidebuli obis sokos ganviTarebis siswrafe temperaturaze? dak­

virvebis Sedegebi yoveldRiurad Caiweron cxrilSi

cdis Sedegebis gaanalizeba: 

1. ra mizniT Seinaxe puris ori naWeri polieTilenis parkSi?   

2. ratom iyo saWiro cdisTvis pirobebis oTxi variantis SerCeva?

3. ratom ar daobda #puris me­4 naWeri? 

4. ram gamoiwvia #puris 1­l naWerze obis nafifqis ruxi Seferiloba?

5. ram gamoiwvia puris me­3 naWerze sokos ganviTarebis Seferxeba #1­l nimuSTan  Sedare­

biT?       

6. viTardeba Tu ara obis soko tenis gareSe?

7. aris Tu ara damokidebuli obis sokos ganviTarebis siswrafe temperaturaze?

pasuxebi kiTxvebze da cdis Sedegebis analizi:

1. parki xels uSlis wylis aorTqlebas, ase unarCundeba purs tenianoba. 

2. Cven SevqmeniT yvela SesaZlo piroba sokos ganviTarebaze dasakvirveblad, raTa 

gvemsjela, romeli maTgani iyo met­naklebad xelsayreli sokos gamravlebisTvis. 

3. #me­4 nimuSi 5 dRis ganmavlobaSi iyo macivarSi. igi gamoSra da ar daobda. e.i. puris 

obis soko ar mravldeba mSral garemoSi da dabal temperaturaze.   

4. puris obze ganviTarda Savi winwklebi – saspore kolofebi, romelTa erTobliobam 

ruxi feri mianiWa purze ganviTarebul sokos. obis soko saspore kolofebidan gamofan­

tuli mikroskopuli sporebiT mravldeba. 
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5. #me­2 nimuSi imyofeboda xelsayrel temperaturul reJimSi, magram mudmivad kargavda 

tens, ramac misi gamoSroba gamoiwvia. es iyo xelis SemSleli mizezi, ramac gamoaSro puri 

da sokos ganviTareba SedarebiT Seaferxa. 

6. puris mSral naWerze soko ganviTarda, magram tenis naklebobis gamo es procesi 

Seferxebulad mimdinareobda. 

7. damokidebulia, radgan maRal temperaturaze soko ukeTesad viTardeba. daskvna: Cveni 

cdis SemTxvevaSi, soko saerTod ar ganviTarda mSral garemoSi dabal temperaturaze. 

Znelad ganviTarda tenian garemoSi dabal temperaturaze da Tbil, magram mSral gare­

moSi. puris obis sokos ­ mukoris swrafad ganviTarebisTvis aucilebeli pirobebia teni 

da siTbo.

Seafase sakuTari winsvla  

yuradRebiT vecnobi davalebis pirobas ___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

damoukideblad SemiZlia ganvsazRvro eqs­
perimentisTvis saWiro resursebi 

___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

detalurad aRvwer eqsperimentis Sesrulebis 
etapebs  

___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

damoukideblad SemiZlia monacemebis Seg­
roveba, ganvsazRvrav mosalodnel Sedegebs 

___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

vsvam kiTxvebs da damoukideblad moviZieb 
masze pasuxebs

___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

vici  ra unda Sevcvalo, rom ukeTes Sedegs 
mivaRwio 

___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

komentari  ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

rekomendacia swavlis procesis gaumjobesebisTvis   ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

gakveTili  23

rekomendacia: qvemoT ganxiluli cdebis Casatareblad SegiZliaT gamoiyenoT 2 

sagakveTilo saaTi. erT sagakveTilo saaTSi am cdebis Catareba ar moxerxdeba, amitom 

SesaZlebelia moswavleebTan erTad gakveTilze ganixiloT cdebis miznebi, dagegmoT 

samuSaos msvleloba, ivaraudoT mosalodneli Sedegebi. cdebis Catareba da Sedegebis 

gaformeba daavaloT saSinao davalebis saxiT. momdevno gakveTili ki dauTmoT moswavlee­

bis mier Catarebuli cdebis Sedegebis ganxilva/gaanalizebasa da daskvnebis gamotanas.

davaleba 1. 

cda 1. safuari sokos efeqtiani cxovelqmedebisTvis pirobebis dadgena. 

cdis mizani: gavarkvioT, comSi Saqris (anu safuari sokos sakvebis) damatebiT Setana 

rogor Secvlis safuari sokoTi gamowveuli comis afuebis process.

Seasrulon instruqcia da Seavson yvela cdasTan mocemuli cxrilebi, upasuxon kiTx­

vebs da Sedegebze dayrdnobiT gamoitanon daskvnebi. 
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cda 1. safuari sokos efeqtiani cxovelqmedebisTvis pirobebis dadgena.

cdis mizani: gavarkvioT, comSi Saqris (anu safuara sokos sakvebis) damatebiT Setana 

rogor Secvlis safuara sokoTi gamowveuli comis afuvebis process.

cxrilis Sevsebis savaraudo varianti

cdis piroba vvaraudob, rom. . . cdis bolos miRebuli Sedegi

N #1 Wiqa
cotaTi amova odnav naklebad amovida, vidre # N2 

WiqaSi

# N 2 Wiqa
orjer ufro amova, vidre 
dasawyisSi iyo

amovida yvelaze kargad

# N 3 Wiqa
samjer ukeT amova, vidre 
dasawyisSi iyo

Tavidan kargad amovida, magram 
Semdeg procesi Senelda

# N 4 Wiqa
umniSvnelod amova Tavidan kargad amovida, Semdeg 

ki Senelda da ukuprocesi ganvi­
Tarda. 

savaraudo pasuxebi kiTxvebze:

1. cdis sxvadasxva variantisTvis damoukidebeli cvladi iyo Saqris gansxvavebuli 

raodenoba.

2.  damokidebuli  cvladi  aris comis afuebis intensivoba. 

3. N #2 WiqaSi miRebuli Sedegi daemTxva varauds, Tumca vfiqrobdi, rom Saqris ufro 

meti raodenoba kidev ufro gazrdida comis afuebis intensivobas.

4. Saqris mcire raodenobiT damateba zrdis comis afuebis efeqtianobas, xolo 

Saqris zedmeti raodenobiT damateba, piriqiT, aferxebs comis afuebis process. 

daskvna:

mcire raodenobis Saqris damatebiT # N 1 da N#2 WiqebSi saukeTeso pirobebi iqmneba 

sokos gamravlebisa da cxovelqmedebis intensivobisTvis. sokos gamravlebuli ujre­

debi met naxSirorJangs gamoyofen da comic ukeTesad fuvdeba.  

zedmeti Saqris damateba # N 3 WiqaSi qmnis sakvebis siWarbes da iwvevs safuari sokos 

intensiur gamravlebas, rac Tavidan kargad moqmedebs comis afuebaze, magram sokos 

gamravlebasTan erTad cxovelqmedebis intensivobac izrdeba. Sedegad, meti spirti 

gamoiyofa, rac iwvevs Tavad sokoebis daRupvas. amis gamo, wydeba naxSirorJangis gamo­

yofa da comis afueba ferxdeba.

davaleba 2. 

rekomendacia: temperaturis gavlena safuari sokos cxovelqmedebaze

cdis mizani: gavarkvioT, damokidebulia Tu ara safuara sokos cxovelqmedebis inten­

sivoba temperaturaze. 

Seasrulon instruqcia da Seavson yvela cdasTan  mocemuli cxrilebi, upasuxon kiTx­

vebs da Sedegebze dayrdnobiT gamoitanon daskvnebi. 

cxrilebis Sevsebis savaraudo variantebi:

eqsperimentis 
pirobebi

comis gundis 
sawyisi zoma 

vvaraudob, 
rom. . .

comis gundis  zoma 
erTi  
saaTis Semdeg

gamomcxvari puris 
aRwera

#N1  oTaxis  
temperaturaze 
(+20  +220C)

12 sm
kargad afuv­
deba

16 sm
mcired afuvda da misi 
zomebi mcired gaizr­
deba.

aqvs patara nasvretebi,
 miviReT naklebad afue­
buli puri.

N #2 macivarSi 
(+1 +4 0C)

13 sm
saerTod ar 
afuvdeba

13,5 sm 
ar afuvda, gundis zomebi 
umniSvnelod Seicvala

TiTqmis ar aqvs nasvre­
tebi.
 miviReT ufuari puri.

#N3 gamaTbobel­
Tan (+32 +400C)

11,5 sm
yvelaze uke­
Tesad afuv­
deba

19 sm 
Zalian kargad afuvda, 
misi zomebic sagrZno­
blad gaizrdeba.

aqvs didi nasvretebi. mi­
viReT kargad afuebuli 
puri.
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savaraudo pasuxebi davaleba 1-is kiTxvebze: 

1.  cdis sxvadasxva variantisTvis damoukidebeli cvladi iyo gansxvavebuli tempe­

raturuli reJimi. 

2. damokidebuli  cvladi  aris comis afuebis intensivoba da gamomcxvar purSi buS­

tukebis zoma da raodenoba. 

3.  comis afueba damokidebulia safuari sokoebis cxovelqmedebis intensivobaze. 

macivris muSaobis principi mdgomareobs imaSi, rom igi stabilurad inarCunebs 

dabal (+40C) temperaturas. es temperatura ar aRmoCnda xelsayreli safuari so­

kos aqtiuri cxovelqmedebisTvis.  

4.  rogorc cnobilia, safuari soko dakvirtviT mravldeba da cxovelqmedebis 

procesSi SeiTvisebs comSi arsebul Saqars (saxamebels).  am procesSi, narCeni 

produqtis saxiT, soko naxSirorJangs gamoyofs. swored naxSirorJangis buStuke­

bi iwvevs comis afuebas da gamocxobis Sedegad aseTi puri nasvretebiani rCeba. 

rac ufro xelsayrel  pirobebSia safuari sokoebi (am SemTxvevaSi, ukeTes temper­

aturul reJimSi), miT met naxSirorJangs gamoyofen isini. gamodis, oTaxis tem­

peraturaze (+20, +220C) ufro xelsayreli, safuari sokos cxovelqmedebisTvis,  

gamaTbobelTan (+32, +400C) moTavseba aRmoCnda. amitom hqonda #mesame purs ufro 

meti nasvreti, vidre #pirvel purs.

daskvna: comis afueba damokidebulia temperaturaze. eqsperimentis Sedegebma aCvena, 

rom safuari sokos gamravleba da aqtiuri cxovelqmedeba ukeTesad mimdinareobs 30­400  

C pirobebSi. 

III. gakveTilis Sejameba (10 wT)

ramdenime moswavlem gaimeoros Casatarebeli cdis etapebi da axsnan TiToeuli nabijis 

mniSvneloba Sedegebis misaRebad.

davalebis pasuxeBBbi:

gv. 90

1. Rvinis warmoebaSi, pur­funTuSeulis warmoebaSi, ramdenime saxis yvelis mis­

aRebad, farmakologiaSi da sxv.

2. safuari glukozas spirtad gardaqmnis.

3. yinuliani wylis damateba Seaferxebs safuaris gaaqtiurebas, radgan sokos gam­

ravlebisa da cxovelqmedebisTvis Tbili garemo sWirdeba.

gakveTili 24

davalebis pasuxeBBbi:

gv. 93

1. sokoebi kvebiT jaWvSi asruleben damSlelebis rols.

2. sokoebi sanitrebis rolSi arian imitom, rom isini mkvdari  organizmebis narCe­

nebisgan  aTavisufleben garemos. 

3. a)  sokoebi organizmebis narCenebis mineralizacias  axdenen; mineralizacias ax­

denen aseve baqteriebi.

b) gansxvaveba aris, radgan damSlelebi moixmaren mkvdari organizmis organul 

nivTierebebs, parazitebi ki cocxal organizmSi arsebuli nivTierebebiT ikve­

bebian.

4. frCxilisa da kanis sokovan daavadebebs.

5. ucxo parazitis mimarT xe­mcenareebs ar aqvT gamomuSavebuli Tavdacvis saSuale­

bebi.
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me-4 Tavis Sejamebis davalebebis pasuxebi

terminebi da cnebebi

1. a. mravldeba; b; g; d. heterotrofuli; e; a; v; z.

a)  soko miceliumiT an sporebiT mravldeba; 

b)  mikologia aris mecniereba sokoebis Sesaxeb;

g)  soko peniciliumisgan miiReba penicilini; 

d) obis soko mukors saprofituli kvebis tipi axasiaTebs; 

e)  sokos ujredis garsi Sedgeba plazmuri membranisa da ujredis kedlisgan; 

v)  soko eukariotia, radgan misi ujredebi birTvs Seicavs; 

z)  sokos sxeuli hifebisgan Sedgeba.

sqema da ilustracia

1. vakuoli; 2. garsi; 3. birTvi; 4. hifa; 5. sokos qudi; 6. sokos fexi; 7. sporebi; 8. mice­

liumi; 9. nayofsxeuli.

SearCie swori pasuxi

1. d;  2. b;    3. g;   4. g.

iazrovne kritikulad

1.  safuari ikvebeba comSi arsebuli nivTierebebiT da mravldeba. am dro gamoiyofa 

naxSirorJangi, romelic naxSiororJangis buStebs warmoqmnis comSi, rac  comis 

moculobas zrdis.

2. baqteria prokariotuli organizmia, soko ki eukariotuli. baqteriis ujredi 

garsisa da citoplazmisgan Sedgeba, xolo sokos ujreds damatebiT birTvi da or­

ganoidebi aqvs.

3. soko heterotrofuli organizmia, is mza sakveb nivTierebebs Seiwovs.

4. sokoebs mcenareTa samefos  damaxasiaTebeli Semdegi niSnebi aqvT: ujredis ke­

deli; vakuoli; mimagrebuli cxovrebis niri; sporebiT gamravleba. sokoebi kvebis 

tipis mixedviT cxovelebs hgvanan, samarago nivTierebac cxovelebis msgavsi aqvT. 

amitomac calke samefod gamoyves.

5. mikoriza. soko mcenares awvdis zrda­ganviTarebisTvis saWiro wyals da masSi gax­

snil mineralur marilebs, xolo soko mcenarisgan iRebs mza sakvebs organuli niv­

Tierebebis saxiT.

problemis gadaWra

2. obis sokos gamravlebisTvis saWiroa Tbili da nestiani garemo, amitom pur­fun­

TuSeuli unda Seinaxo mSral da gril adgilas.

3. a. obis soko viTardeba nestian garemoSi, amitomac wyali obis ganviTarebas uwyobs 

xels.

b. sinaTleze puri gaSra, ramac obis warmoqmnas xeli SeuSala.

g. puris obi aris erTujrediani soko mukori.



116

Tavi V  mcenareebi

gakveTili 25

davalebis pasuxeBBbi:

gv. 101       

1. mcenareebi, vidre cocxloben, izrdebian.

2. 1. mitoqondria;  2. birTvi;  3. citoplazma; 4. qloroplasti;  5. garsi; 6. ujredis 

kedeli; 7. vakuoli.

3. 

mwvane mcenaris ujredebi
cxovelisa da  
adamianis  ujredebi

msgavseba
1 garsi
2 birTvi
3 citoplazma

1 garsi
2 birTvi
3 citoplazma

gansxvaveba
1 qloroplastebi
2 vakuoli
3 ujrediskedeli

1 ar aqvs
2 ar aqvs
3 ar aqvs

4. mag. gamravlebis Taviseburebebis mixedviT.

5. ujredebis zoma mcenaris zomaze ar aris damokidebuli. ujredebis zoma da forma 

SesabamisobaSia mis funqciasTan.

6. piris Rrus lorwovani garsis ujredebs.

gakveTili  26 

Tema:      mcenareebis samefo

sakiTxi:      fotosinTezi – mcenaris kveba

mizani:        moswavle gaecnos fotosinTezis process. daadginos 

sinaTlis roli fotosinTezis procesSi. imsjelos 

fotosinTezis mniSvnelobaze. 

kavSiri esg-is standartis  

SedegTan da indikatorTan:  fotosinTezis procesis aRwera; kvlevis safuZvelze 

msjeloba im faqtorebze, romlebic moqmedeben mcenaris 

zrda­ganviTarebasa da fotosinTezis intensivobaze 

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

gakveTilis msvleloba

1. Sesavali saubari / instruqciebi jgufuri muSaobisTvis  (30 wT)

klasSi SeqmeniT moswavleTa 4 jgufi. gaacaniT moswavleebs gakveTilis Tema, parale­

lurad didi asoebiT dawereT dafaze: mcenaris kveba. dausaxeT  mizani, rom gakveTilis 

bolos pasuxi unda gascen mniSvnelovan SekiTxvas – rogor ikvebeba mcenare? 

gaacaniT jgufebs muSaobis miTiTeba: „TiToeul jgufs dagirigdebaT baraTebi. baraTebi 

dagexmarebaT Sedegis miRwevaSi. baraTebze mocemulia davalebis miTiTebebi. TiToeuls 

mogiwevT muSaoba saTiTaod xuTive  baraTze. Tanmimdevrulad gaecaniT baraTze mocemul 

instruqciebs, Tqven unda SeagrovoT informacia Temis  irgvliv, gaakeToT Canawerebi 
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rveulebSi an furclebze, aagoT Temis Sesabamisi modeli.

rekomendacia:  gakveTilisTvis winaswar gaamzadeT baraTebi. moaTavseT konvertSi. 

miaqcieT jgufebis yuradReba, rom TanmimdevrobiT 1­2­3­4­5 waikiTxon baraTebze moce­

muli miTiTebebi da Seasrulon davaleba. es mniSvnelovania, davalebebi logikurad uka­

vSirdeba erTmaneTs  da mihyavs moswavle gakveTilis mTavar kiTxvaze pasuxis gacemamde. 

akontroleT dro, rom jgufebma TiToeul baraTze davalebis Sesrulebas Tanabari dro 

dauTmon.  baraTi 4­is mixedviT moswavleebi kiTxuloben wignidan  mxolod Semdeg nawils: 

„sakvebis warmoqmna“.  daakvirdiT jgufebis muSaobas, mieciT konkretuli mimarTulebebi, 

saWiroebis SemTxvevaSi daexmareT maT.

sasurvelia jgufis wevrebs mivceT funqciebi:  „drois makontrolebeli“, „pasuxebis 

Camweri“,  „prezentatori“, „ideebis Semkrebi“. im SemTxvevaSi Tu jgufSi wevrebis raode­

noba 4­ze metia, erTi funqcia mianiWeT jgufSi moswavleTa wyvils.

baraTi 1              pristlis eqsperimenti                  (dro – 3 wT)

              

ingliseli mecnieri jozef pristli 1773 wels metad 

martivi, gonebamaxviluri cdiT, romelic „Tagvisa da 

pitnis“ saxeliT aris cnobili, mivida im daskvnamde, 

rom Jangbadi aucilebelia cxovelTa arsebobisTvis.

minis xufis qveS, romelSic Tagvi ramdenime saaTSi 

iRupeboda, man TagvTan erTad qoTanSi Carguli pitna 

moaTavsa. aRmoCnda, rom Tagvi mSvenivrad grZnobda Tavs 

xangrZlivi drois ganmavlobaSi.

ratom iRupeboda Tavdapirveli eqsperimentis dros Tagvi?

ra sasicocxlo piroba Seqmna TagvisTvis xufis qveS mcenaris Setanam?

baraTi 2            „Cveni varaudi“                     (dro – 2 wT)

qvemoT mocemulia sityvebi, romlebic aRwers bunebrivi process.  daukavSireT 

erTmaneTs sityvebi. Tqveni azriT,  ra procesia es? aCveneT, rogor mimdin­

areobs es procesi (SegiZliaT gamosaxoT cxrilis/sqemis saxiT): fotosinTe­

zisTvis,  pirobebi, mzis, sinaTle, qlorofili, naxSirorJangi, aucilebeli, 

wyali

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

baraTi 3                                                               (dro ­ 2 wT)

 Tqveni azriT,  ra kavSirSia  pristlis eqsperimenti  da fotosinTezis pro­

cesi erTmaneTTan?

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
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baraTi 4                             teqstze muSaoba                                  (dro – 8 wT)

1.  waikiTxeT teqsti saxelmZRvanelodan. miRebuli informacia daukav­

SireT aqamde Sesrulebuli davalebebis mixedviT Tqven mier gamoTqmul  

varaudebs/pasuxebs. jgufebma gaakeTeT TviTSefaseba, ramdenad gamarTlda 

Tqveni varaudebi / swori pasuxebi gaeciT Tu ara kiTxvebs.

2.  upasuxeT kiTxvebs (pasuxebisTvis SegiZliaT gamoiyenoT teqsti):

2.1. ra bunebrivi pirobebi unda arsebobdes fotosinTezisTvis?

2.2. gadaixazeT pasuxebis cxrili  rveulSi da SeavseT. WeSmaritia Tu 

mcdari Semdegi gamonaTqvamebi:

a)  mcenares SeuZlia misTvis saWiro sakvebi nivTierebebi Seqmnas ara­

organuli nivTierebebisgan sinaTlis energiis daxmarebiT;

b)  nivTiereba, romelic STanTqavs sinaTles, aris vakuoli;

g)  fotosinTezisTvis saWiro naxSirorJangi foTols bageebis gavliT 

miewodeba;

d)  fotosinTezis Sedegad naxSirorJangi gamoiyofa;

e)  fotosinTezis procesisTvis aucilebelia mcenares Jangbadi miewo­

debodes.

WeSmariti

mcdari

 

baraTi 5                        manipulativebiT modelis ageba                      (dro 15 wT)

ukve daadgineT, rom fotosinTezis warmarTvas garkveuli pirobebi sWirdeba. 

gaixseneT fotosinTezis procesis Tanmimdevroba 

wyali + ____ + ____ energia = ____ ____ + ____

gamoiyeneT manipulativebi da aageT fotosinTezis procesi,  gaukeTeT Sesa­

bamisi warwerebi

rekomendacia manipulativebiT modelis agebasTan dakavSirebiT:  modeli  davamzadoT 

gakveTilze (an  damoukideblad gaakeTon saxlSi).  winaswar mieciT moswavleebs saWiro 

masalis  CamonaTvali, romelsac  SeiZenen maRaziaSi an   moiZieben saxlSi. 

masala: plastilini (feradi),  feradi markerebi,  muyaos qaRaldi 15/20 sm,  sakeravi 

Zafi, lobiosa da brinjis marcvlebi, makrateli, sakancelario dana.

msvleloba:  moswavleebi  Seavseben formulas:  wyali + ____ (naxSirorJangi)+ 

____ (sinaTlis) energia = ____ ____ (glukoza) + ____ (Jangbadi). modelis 

Sesaqmnelad saWiro masalebi moswavleebTan erTad miusadageT fotosinTezis process. 

saWiroebis SemTxvevaSi SegiZliaT misceT mimarTuleba: 

aiReT  yviTeli feris plastilini da gaakeTeT mze sxivebiT da daamagreT muyaos 

qaRaldze. gaiTvaliswineT  mzis sxivebi  unda miswvdes foTlis firfitis zedapirs.  aiReT 

mwvane feris plastilini da gaakeTeT  didi zomis  foTolis firfita foTlis sajdomiT.  

aiReT 2 cali brinjis marcvali da  foTlis firfitaze erTmaneTis mijriT 2 adgilze  
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daamagreT  (qloroplastebi).  sakeravi Zafi daWeriT da daamagreT  foTlis firfitaze,  

aiReT lobios 2 cali marcvali, gaWeriT Suaze da CaamagreT  foTlis firfitis 3­4 adg­

ilze  (foTlis bageebi). aiReT foToli da daawebeT muyaos qaRaldze.  miRebuli models  

muyaos qaRaldze gaukeTeT Sesabamisi warwerebi, isrebiT aCveneT procesis mimdinareoba, 

amisTvis gamoiyeneT  feradi markerebi.

2. prezentacia/ msjeloba TemasTan dakavSirebiT  (10 wT)

hkiTxeT moswavleebs, Sesrulebuli davalebebi daexmara Tu ara maT pasuxi gaecaT 

gakveTilis mTavari kiTxvisTvis ­ rogor ikvebeba mcenare? moismineT moswavleTa pasuxebi. 

amis Semdeg prezentatorebi  jgufis Seqmnili modelis daxmarebiT axsnian fotosinTezis 

process.

rekomendacia: SeiZleba yvela jgufis prezentacia ar moisminoT  (sakmarisi iqneba erTi­

ori), aucilebelia yvela jgufis mier  agebuli modelebi daaTvalieroT da SeafasoT.

 3. gakveTilis Sejameba/ saSinao davaleba  (5 wT)

SeajameT gakveTili mocemuli SekiTxvebis saSulebiT: 

• SeiZleba Tu ara oTaxis mcenareebi yovelTvis dagexmaros haeris gawmendaSi?

• haeri airTa narevia. haeris Semadgeneli airebidan, romeli warmoiqmneba mcenare­

Ta ZalisxmeviT?

• atmosferuli airebidan romels aqvs gansakuTrebuli mniSvneloba fotosinTe­

zisTvis?

mieciT  moswavleebs  saSinao davaleba (gv. 104; rubrika „eqsperimenti“),  eqsperimen­

tisTvis damoukideblad: 

1.  dasvan  axali sakvlevi SekiTxva;

2.   Camoayalibon sakvlevi kiTxvis Sesabamisi hipoTeza;

3.   Sedegebis mixedviT gamoitanon daskvna.

 srulyofilad ganumarteT eqsperimentis Catarebis procedurebi/ msvleloba/ saWiro 

masalebi. 

moswavleTa Sefaseba SeiZleba Semdegi kriteriumebis mixedviT:

• aRwers fotosinTezis process;

• msjelobs fotosinTezisTvis aucilebel pirobebze;

• fotosinTezis process gamoxatavs sqematurad;

• instruqciebi gaazrebulia mkafiod, davalebebi Sesrulebulia Tanmimdevrulad;

• prezentacia zustad Seesabameba davalebis Temas. 

1. srulyofilad ganumarteT eqsperimentis Catarebis procedurebi/msvleloba/ saWiro 

masalebi. 

moswavleTa TviTSefaseba SeiZleba Semdegi kriteriumebis mixedviT:

Cemi swavlis procesi Cemi Sexeduleba/damokidebuleba/mosazreba 

1. ra TanmimdevrobiT vasruleb davale­
bas? 

2. ra dros vandomeb davalebis Sesrulebas?

3. Sesasrulebeli samuSaos dagegmvisas ras 
viTvaliswineb?

4. ra miadvilebs swavlis process? 

5. ra xdis swavlis process ufro rTuls CemT­
vis? 

6. rogor vamowmeb miRweul Sedegs? 
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Sefasebis analitikuri rubrika ganmaviTarebeli SefasebisTvis

kriteriumebi saSualoze da-
bali

saSualo kargi Zalian kargi

fotosinTezis 
mimdinareob­
isTvis saWiro 
pirobebis gaaz­
reba.

fotosinTezis 
mimdinareob­
isTvis saWiro 
pirobebis 
Camoyalibebisas 
Secdomebi fun­
damenturia.

fotosinTezis 
mimdinareob­
isTvis saWiro 
pirobebis Camoya­
libebisas uSvebs 
mniSvnelovan 
Secdomebs.

fotosinTezis 
mimdinareob­
isTvis saWiro 
pirobebis 
Camoyalibebisas 
uSvebs umniSvne­
lo Secdomebs.

uSecdomod aya­
libebs fotosin­
Tezis mimdinare­
obisTvis saWiro 
pirobebs.

fotosinTezis 
Sedegad war­
moqmnili niv­
Tierebebis 
mniSvnelobaze  
msjeloba.

ver msjelobs 
an/da fotosin­
Tezis Sedegad 
warmoqmnili 
nivTierebebis 
mniSvnelobaze 
msjelobisas 
Secdomebi fun­
damenturia.

fotosinTezis 
Sedegad war­
moqmnili niv­
Tierebebis 
mniSvnelobaze  
msjelobisas uS­
vebs mniSvnelo­
van Secdomebs.

fotosinTezis 
Sedegad war­
moqmnili niv­
Tierebebis 
mniSvnelobaze  
msjelobisas uS­
vebs umniSvnelo 
Secdomebs.

fotosinTezis 
Sedegad war­
moqmnili niv­
Tierebebis 
mniSvnelobaze  
msjelobisas 
ar uSvebs Sec­
domebs.

davalebis pasuxeBBbi:

gv. 104

1. Tu mcenare sibneleSia maSin ara, radgan sibneleSi fotosinTezi ar xdeba da Jang­

badi ar warmoiqmneba.

2. wyali +naxSirorJangi+ mzis energia=sakvebi nivTiereba+ Jangbadi

3. Jangbadi

4. naxSirorJangs.

gakveTili 27

davalebis pasuxeBBbi:

gv. 107

2.  xavsebis spermatozoidi  wyalSi moZraobs da erwymis kvercxujreds e.i. xavsebis 

gamravlebisTvis aucilebelia wyali.

3.  baqteriebSi spora araxelsayrel pirobebSi gadarCenis saSualebaa, xavsebSi ki 

sporebi gamravlebas emsaxureba.

4.  xavsebs mxolod ori vegetatiuri organo aqvT: Rero da foToli.

gakveTili 28

davalebis pasuxeBBbi:

gv. 110:

1. xels uSlis globaluri daTbobis efeqtis moaxloebas; mravali cxovelis saarse­

bo garemoa; torfs adamianebi sxvadasxva daniSnulebiT iyeneben. 

2. niadagwarmomqmneli organizmebi arian, fotosinTezs axdenen da garemos Jangba­

diT amdidreben, ekosistemaSi producentebi arian.

3. saqarTveloSi sfagnumis zrdas ganapirobebs Tbili klimati.
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gakveTili 29

davalebis pasuxeBBbi:

gv. 113

1. 

xavsebis sasicocxlo 
ciklisTvis 
damaxasiaTebeli niSnebi

saerTo niiSnebi gvimrebis sasicosxlo 
ciklisTvis 
damaxasiaTebeli niSnebi

1. saspore kolofi viTardeba 
xavsis mdedrobiT mcenareze

2. sporidan viTardeba  Zafise­
buri warmonaqmni (protonema)

3. kvercxujredebi da spermato­
zoidebi viTardeba RerofoT­
lovan xavsze.

ganayofierebisTvis auci­
lebelia wyali.

1. sporangiumebi ganlagebu­
lia foTlis qveda mxares;

2. sporidan viTardeba wina­
zrdili. 

3. winazrdilze viTardeba 
kvercxujredebi da sperma­
tozoidebi.

2. gvimra yvavils ar iviTarebs. igi sporebiT mravldeba.

gakveTili 30

sarekomendacio aqtivoba:

moswavleebs daurigeT teqsti wasakiTxad (klasSi gamoakariT wiwvovani mcenareebis 

ilustraciebi), Semdeg sTxoveT Tanmimdevrulad isaubron wakiTxulis Sesaxeb (fiWvi, 

naZvi, soWi da a.S.). 

sakiTxavi 

fiWvi 

maradmwvane xea. axalgazrda xes piramiduli varji aqvs,  xolo zrdasruls –  momrgvalo 

an qolgiseburi. wiwvebi Semoklebul ylortebze wyvil wyviladaa ganlagebuli, 3 6 wels 

rCeba totze. jgufebad Sekrebili mamrobiTi girCebi ylortebis ZirSi zis. mdedrobiTi 

girCebi ki saTiTaod ylortis wverSi zis. Tesli meore an mesame wels mwifdeba. 

fiWvi sinaTlis moyvare mcenarea, izrdeba 20 ­40 m simaRlis. mTavari Reros did simaR­

leze iwyebs datotvas. fiWvnari naTeli tyea.  

naZvi  

konusisebur varjs qmnis. wiwvebi spiraluradaa ganlagebuli. TviT wiwvi oTxwaxnago­

vania, TiToeul waxnagze TeTri zoli gasdevs. totze wiwvi 7 9 wels Zlebs. axalgazrda 

xeebis qerqi gluvi da nacrisferia; xnierisa ki yavisferi. misi 10 ­15 sm sigrZis girCebi 

dakidebulia Reros wverSi, girCaSi Tesli gvian Semodgomaze mwifdeba, mTlianad vardeba 

girCa da Tesli Semdeg iyreba. naZvi Crdilis moyvaruli mcenarea. 

soWi 

soWis wiwvi brtyeli da rbilia. mas qveda mxareze gamoweuli 2 moTeTro zoli aqvs. 

wiwvebi ganlagebulia sibrtyeze. wiwvis wveri xSirad amoRrmavebulia. Reroze swor­

mdgomia girCi pirvelive wels mwifdeba.

kedari 

farTod gaSlili varjis mqone, 40 m ­mde simaRlis maradmwvane xea. axasiaTebs grZeli 

da Semoklebuli totebi. TiToeul Semoklebul totze Sejgufebulia 30 ­40 wiwvi. wiwvi 

xeSeSia, muqi mwvane. girCebi TiTo ­TiTod sxedan swormdgomad Semoklebuli totebis 

wverSi. girCi zamTarSi iSleba da cviva.
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tuia 

buCqebi da xeebia. ylortebi brtyeli aqvs mopirispire qerqlisebri wiwvebiT dafa­

ruli. girCebi Sedgeba 3 6 jvaredinad ganlagebuli tyaviseburi qerqlisagan, romlebic 

erTmaneTze SesamCnevadaa wafarebuli. momwifebisas girCis qerqlebi iSleba da Tesli 

sxvadasxva mxares ifanteba. 

kviparosi 

maradmwvane xea konusuri an farTod gaSlili varjiT. misi wiwvebi qerqlovania. xeebze 

viTardeba momrgvalo formis girCebi. momwifebuli girCebis qerqlebi iSleba da Tesli 

cviva.

teqstis gaanalizebis  Semdeg daurigeT moswavleebs (wyvilebs) cocxali masala – wiwvo­

van mcenareTa totebi, girCebi da sTxoveT amoicnon romel saxeobas ekuTvnis es totebi 

(girCebi). dausviT kiTxvebi wakiTxuli masalis gasaanalizeblad: 

– CamoTvaleT saqarTveloSi gavrcelebuli wiwvovani mcenareebi. 

– romeli maTgania xe? buCqi? 

– rogoria TiToeuli maTganis varjis forma? 

– romel maTgans aqvs nemsisebri wiwvebi? qerqlisebri?

– rogor aris naZvis wiwvebi ganlagebuli totze da rogori forma aqvs mis wiwvs? 

– SeadareT erTmaneTs fiWvi da naZvi. 

sTxoveT wyvilebs informaciisa da eqsponatebis nimuSebis gacnobis safuZvelze Seav­

son cxrilis niSan­Tvisebebis grafebi:

Sevsebuli cxrili:

saxeoba
wiwvis totze 

ganlageba

wiwvis forma 

(nemsisebri, 

qerqisebri)

girCis totze 

ganlageba
varjis forma

fiWvi wyvil­wyvilad nebismieri

jgufebad Sekrebili 

mamrobiTi girCebi 

ylortis ZirSi zis; 

TiTo mdedrobiTi 

girCa ylortis wverSi

axalgazrda xes 

– piramiduli, 

zrdasruls – 

momrgvalo, qolgisebri.

naZvi spiralurad nemsisebri
mdedrobiTi girCebi 

kidia Reroze
konusisebri

soWi sibrtyeze nemsisebri swormdgomi qolgisebri

kedari
30­40 wiwvian 

jgufebad
nemsisebri swormdgomi farTod gaSlili

tuia TiTo­TiTo qerqisebri
tyavisebri 3­6 

girCiani jgufebad

gaSlili uformo 

buCqebi da xeebi

kviparosi datotvilad qerqisebri
patara mrgvali 

girCebi

konusuri, farTod 

gaSlili

aqtivobis Sejamebisa da Sefasebis mizniT sTxoveT moswavleebs waikiTxon cxrilis 

monacemebi da imsjelon saxeobebis niSan­TvisebaTa Soris msgavseba­gansxvavebebze.

moswavleebs daavaleT saxlSi Seqmnan broSura romelime saxeobis wiwvovan mcenareze. 

mieciT instruqcia: aiRon 4­5 Tabaxis furceli gakecon Suaze da miscen broSuris (patara 

wignis) forma, sakuTari survilis mixedviT SearCion Seswavlili masalidan erTi romelime 
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wiwvovani mcenare, moiZion masze damatebiTi informaciebi, ilustraciebi da gaaformon 

SeZlebisdagvarad.

internet resursebi informaciebis mosaZieblad

fiWvi: 

ka.wikipedia.org/wiki/ ecopharm.sangu.ge/teqn/.../kavkasiuri–fiWvi.htm                    
www.mkurnali.ge/index.php?. medgeo.net/tag/     

naZvi: 

ka.wikipedia.org/wiki 

ecopharm.sangu.ge/teqn/.../aRmosavluri–naZvi.htm ucnauri.com/24/11/2008/

soWi:                                                                    

ka.wikipedia.org/wiki/ecopharm.sangu.ge/teqn/.../kavkasiuri–soWi.htm

davalebis pasuxeBBbi:

gv. 117

1. wiwvebis cvena ar aris damokidebuli weliwadis droze. wiwvi nemsiseburi, sqeli 

kaniT dafaruli foTolia, araxelsayreli pirobebis gadatanaSi xels ar uSlis 

mcenares.

2. uxeSi sqelkaniani wiwvebi naklebad aorTqleben wyals.

3. naklebad momTxovni arian garemo pirobebis mimarT. 

4. 

gvimrebis damaxasiaTebeli 
niSnebi

saerTo niiSnebi SiSvelTeslovani 
mcenareebis 
damaxasiaTebeli niSnebi

1. balaxovani mcenareebia
2. mravldeba sporebiT
3. ganviTarebisTvis aucilebe­

lia wyali

1. aqvT fesvi, Rero da 
foToli

2. xeebi da buCqebia

3. mravldeba TesliT

4. damtverva xdeba qariT

  

gakveTili 31

davalebis pasuxeBBbi:

gv. 120

1. SiSvelTeslovnebi aferxeben zvavebis, Rvarcofebis warmoqmnas, riTac icaven 

niadags. haers amdidreben JangbadiT, sakvebs warmoadgenen cxovelebisTvis da sxv.

2. SiSvelTeslovani mcenareebi gamoiyeneba saamSeneblo masalad, qaRaldis warmoe­

baSi, qimiuri nivTierebebis misaRebad, farmakologiaSi.

4.   rcxila, bza, broweuli, muxa ­ es mcenareebi ar aris SiSvelTeslovnebi.

6.  maTi Tesli ar aris dafaruli, igi SiSvlad zis girCis qerqlebs Soris.
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gakveTili 32

gakveTilis Tema: farulTeslovani mcenareebis vegetatiuri organoebi

gakveTilis mizani: moswavles ecodineba farulTeslovani mcenareebis vegetatiuri 

organoebis agebuleba da funqciebi.

1. winare codnis gaaqtiureba 

aqtivobis mizani: (meTodi: kiTxvebis dasma; saerTo-saklaso; resursi: slaidebi; 

dro: 5 wT) 

moswavle SeZlebs gaixsenos xavsebis, gvimrebisa da SiSvelTeslovani mcenareebis 

organoebi. 

aqtivobis aRwera: 

maswavlebeli moswavleebs winare codnis gaaqtiurebis mizniT usvams SekiTxvebs. maT 

pasuxebze dayrdnobiT uzrunvelyofs ukukavSirs, saWiroebis SemTxvevaSi usvams dama­

zustebel SekiTxvebs, ganumartavs rTul sakiTxebs. 

 2. axali masalis axsna

aqtivobis mizani: (meTodi: mini-Tavsatexi; jgufuri; dro: 15 wuTi) 

moswavle gaecnoba farulTeslovani mcenareebis vegetatiuri organoebis agebule­

basa  da funqciebs.

aqtivobis aRwera: 

maswavlebelma moamzada samuSao masala, romelSic informacia dayofilia 4 sakiTxad: 

1. farulTeslovani mcenareebis daxasiaTeba; 2. fesvi; 3. Rero; 4. foToli. moswavleebi 

dayo  jgufebad. TiToeul jgufi Sedgeba 4 moswavlisgan. maswavlebeli jgufebs aZlevs  

Semdeg miTiTebas: gTxovT, jgufis TiToeulma wevrma, waikiTxoT da gaiazroT samuSao 

masalidan  mxolod erTi sakiTxi. miRebuli informacia mocemuli TanmimdevrobiT gaacaniT 

jgufis  danarCen wevrebs. am formiT moswavleebi masalas gaamTlianeben. maswavlebeli 

jgufuri muSaobis procesSi akvirdeba moswavleebs da saWiroebis SemTxvevaSi jgufebs 

aZlevs Sesabamis rekomendaciebs.

3. axali masalis gageba-gaazrebis Semowmeba

aqtivobis mizani: (meTodi: kiTxva-pasuxi; saerTo-saklaso; resursi: gulis modeli, 

slaidebi, kiTxvebi; dro: 15 wT)

moswavle SeZlebs sakiTxis siRrmiseulad gageba­gaazrebas.   

aqtivobis aRwera:

maswavlebeli axali masalis gageba­gaazrebas amowmebs kiTxvebis dasmiT.  svams saa­

zrovno doneebis mixedviT danawilebul SekiTxvebs,  paralelurad aCvenebs slaidebs. 

moswavleebi pasuxoben, ganmartaven cnebebs, gamoaqvT daskvnebi. moswavleebis pasuxebidan 

gamomdinare, maswavlebeli svams damazustebel SekiTxvebs da amgvarad uzrunvelyofs 

ukukavSirs.

4. gasasvlel bileTebze muSaoba

aqtivobis mizani: (meTodi: gasasvleli bileTebi; individualuri; resursi: gas-

asvleli baraTebi; dro: 6 wT)

TiToeuli moswavlis mier sakiTxis  aTvisebis donis Semowmeba.

aqtivobis aRwera:

maswavlebeli moswavleebs urigebs gasasvlel bileTebs. isini individualurad mu Saoben 

da samuSaos dasrulebis Semdeg namuSevrebs abareben.
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maswavlebeli Sedegebis analizis gaTvaliswinebiT sazRvravs  momdevno gakveTilis 

mizans da gegmavs Sesabamis aqtivobebs.

5. gakveTilis Sejameba (meTodi: mini-leqcia; saerTo-saxalxo; resursi: 

saxelmZRvanelo; dro: 2 wT) 

gakveTilis Sejamebis mizniT  maswavlebeli svams SekiTxvebs. moswavleebi pasuxoben, 

gamoaqvT daskvnebi da ajameben gakveTils. 

maswavlebeli moswavleebs aZlevs  saSinao davalebas, gascems davalebis Sesrulebi­

saTvis saWiro  rekomendaciebs.

 

 gakveTilis bolos misaRwevi Sedegi:

moswavlem icis farulTeslovani mcenareebis vegetatiuri organoebis agebuleba da 

funqciebi.

Sefasebis analitikuri rubrika ganmaviTarebeli da ganmsazRvreli SefasebisTvis

kriteriumebi saSualoze da-
bali

saSualo kargi Zalian kargi

vegetatiuri 
organoebis age­
bulebisa da fun­
qciebis  codna

ver aRwers 
vegetatiuri 
organoebis 
agebulebasa da 
funqciebs.  

vegetatiuri 
organoebis 
agebulebasa 
da funqciebs 
aRwerisas uSvebs 
mniSvnelovan 
Secdomebs.

vegetatiuri 
organoebis age­
bulebasa da fun­
qciebs aRwerisas 
uSvebs umniSvne­
lo Secdomebs.

uSecdomod 
aRwers vegetati­
uri organoebis 
agebulebasa da 
funqciebs.  

msjelobis unari ver msjelobs, 
azrs logikurad 
ver ayalibebs, 
uWirs argumen­
tis moyvana.

msjelobisas 
azris logikuri 
Camoyalibeba 
uWirs, ver mo­
hyavs argumenti.

msjelobisas 
azrs ayalibebs 
logikuri Tan­
mimdevrobiT. 
mohyavs erTi an 
ori argumenti. 

msjelobisas 
azrs ayalibebs 
logikuri Tan­
mimdevrobiT. mo­
hyavs ramdenime 
argumenti.

davalebis pasuxeBBbi:

gv. 125

1. xeebi, buCqebi, balaxebi.

2. yvavilovan mcenareebs.

3. met wyals  foTlovani mcenaris foToli aorTqlebs, radgan wiwvebi sqeli kaniT 

aris dafaruli. fotosinTezi ufro aqtiurad warimarTeba foTlovani mcenaris 

foTolSi, radgan foTols ufro didi zoma aqvs, bageebis saSualebiT kargad xde­

ba Jangbadisa da naxSirorJangis mimocvla, met wyals aorTqlebs da amiT gaZlie­

rebuli nivTierebaTa transporti axasiaTebs.

gakveTili 33

davalebis pasuxeBBbi:

gv. 128

1

1 b

2 g

3 a

4. a. mamrobiTi;  b. mdedrobiTi; g. mtvrianas Zafi, samtvre parki; d. dingi, sveti, nask­

vi; e. sqesobrivi.
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gakveTili 34

davalebis pasuxeBBbi:

gv. 131

1. 1. damtverva; 

2. mtvris marcvlidan samtvere milis warmoqmna;                

3. samtvre milis butkos naskvSi Cazrda; 

4. ganayofiereba; 

5. Teslkvirtidan Teslis ganviTareba;  

6. naskvidan nayofis warmoqmna; 

7. Teslidan mcenaris aRmoceneba.

2. yvavilSi xdeba sasqeso ujredebis warmoqmna da ganayofiereba.

3. butkos dingze moxvedrili mtvris marcvali Rivdeba da warmoiqmneba samtvere 

mili, romelic Caizrdeba naskvSi, igi Seicavs spermias. samtvere mili Sedis Tesl­

kvirtSi, romelSic mdebareobs kvercxujredi. spermia, anayofierebs kvercx­

ujreds da miiReba zigota ­ ganayofierebuli kvercxujredi. misgan miiReba Cana­

saxi, Teslkvirtidan miiReba Tesli, naskvidan ki ­ nayofi.

4. simindis yvavilebis damtverva xdeba qaris saSualebiT.

gakveTili 35

davalebis pasuxeBBbi:

gv. 134

1. nayofi icavs Tesls da monawileobs mis gavrcelebaSi.

2. wvnian nayofs aqvs rbilobi, romelic wvens Seicavs.

3. samive mSrali nayofia. kakluWa da Teslura erT Tesls Seicavs, kolofi ki ­ mra­

vals. 

4. SiSvelTeslovan mcenareebs farulTeslovnebisgan gansxvavebiT ar aqvT yvavi­

li da nayofi. farulTeslovnebis Tesli moTavsebulia nayofSi, romelic icavs 

Tesls da monawileobs mis gavrcelebaSi.

gakveTili 36

davalebis pasuxeBBbi:

gv. 138

1.

debulebebi simarTlea mcdaria

a) mcenareebTan urTierTobisas umniSvnelovanesia usafrTxoebis wesebis 
dacva

*

b) usafrTxoebis wesebis daucvelobas ziani arasdros moaqvs *

g) alergiis gamo mcenareebisgan Tavis dacva ar aris saWiro *

d) mcenareebis nawilebis pirSi Cadeba, an maTi wvenis sxeulze Sezela dauSve­
belia

*
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gakveTili 37

davalebis pasuxeBBbi:

gv. 141

1. wiTel nusxaSi gadaSenebis piras myofi saxeobebia Setanili. am saxeobebis ga­

nadgureba kanoniT isjeba biomravalferovnebis SesanarCuneblad.

sarekomendacio proeqti

proeqti – rogor daigegmos aqcia? 

mizani: moswavleebi zrunaven garemoze da gegmaven aqcias mwvane nargavebis mosaSeneblad. 

saWiro masala: mcenareTa nergebi, samuSaosTvis saWiro iaraRebi

aqcia `darge Seni xe~, sasurvelia daigegmos geografiis maswavleblis monawileobiT 

(miznebis gansazRvrasa da samoqmedo gegmis SemuSavebas dauTmeT 45 wT). klasi dayaviT 

jgufebad.

samoqmedo gegmis Seqmna

sTxoveT jgufebs gansazRvron aqciis miznebi, Camoweron Sesasrulebeli saqmianobebi (nabijebi). 

gansazRvron saqmianobebis pasuxismgebeli pirebi (vin ganaxorcielebs? rogor da ra vadebSi?).

moisminon TiToeuli jgufis naazrevi da Sejerebuli informaciis safuZvelze SeimuSaon da 

Seavson samoqmedo gegma (winaswar gadaitaneT formatze). vadebSi miuTiTon konkretuli Tve da 

ricxvi. pasuxismgebel pirebSi miuTiTon konkretuli saxelebi da gvarebi. (samoqmedo gegmis sab­

oloo varianti gaakariT saklaso oTaxis kedelze da akontroleT mimdinareoba).

samoqmedo gegmis savaraudo varianti:

nabijebi
pasuxismge­

beli pirebi
vadebi

xeebis dargvisa da movlis principebis gacnoba (baraTi 1)
mTeli klasi

Sexvedris organizeba, msjeloba aqciis saorganizacio sakiTxebTan 

dakavSirebiT da saqmianobebis dagegmva

sainformacio furclis Seqmna da gavrceleba (skolaSi da skolis 

gareT)

Sexvedris organizeba da dainteresebul pirebTan (maswavleblebTan, 

mSoblebTan da a.S.)  aqciis Sesaxeb saubari/ msjeloba

geografiisa da biologiis maswavleblebTan Sexvedris organizeba da 

saubari. rekomendaciebis  safuZvelze teritoriis arCeva

teritoriis daTvaliereba. misi Seswavla (geografiuli mdebareoba, 

simaRle zRvis donidan, reliefi, ra saxeobebi izrdeba)

danarTis  (saqarTveloSi merqnian mcenareTa gaSenebis saorientacio 

monacemebi) mixedviT  saxeobis/ebis saarsebo garemos  gacnoba da  

dasargavi saxeobebis SerCeva da nusxis Camowera (ix. gv. 129­130)

winaswari samuSaoebis Catareba, niadagis momzadeba, gasufTaveba, ner­

gis amoReba da transportireba da a.S.

aqciis Catarebis Sesaxeb skolis moswavleebis, administraciisa  da 

sxva dainteresebuli pirebis  informireba (sainformacio dafaze 

gancxadebis gakvra)

aqciis Catareba

bukletis Seqmna da gamocema
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individualuri davalebis gansazRvra 

rekomendacia: daexmareT moswavleebs, cxrilSi mocemuli nabijebis gansazRvraSi da monawileoba 

miiReT pasuxismgebeli pirebis SerCevaSi moswavleTa pirovnuli Tvisebebis gaTvaliswinebiT. Sem­

srulebel pirebs sTxoveT Caiweron davaleba 1­is cxrilSi (gv. 127) samuSao gegmis sakuTari nawili.

moswavlis samuSao gverdis savaraudo varianti:

Cem mier  
Sesasrulebeli 

samuSao
samuSaos Catarebis Tanmimdevroba

samuSaos Ses­
rulebis vadebi

moviZio vaSlis 
nergi

1. movipovo informacia sanergeebSi.
2. SevarCio jiSi/ebi.
3. davadgino dargvis pirobebi da mcenaris Taviseburebebi.
4. nergis transportireba daniSnulebis adgilamde.

5 Tebervlamde

6 Tebervals

ianvari­Tebervali

20 Tebervals

xeebis dargva da movla

sTxoveT moswavleebs yuradRebiT gaecnon xeebis dargvisa da movlis wesebs. 
teqstis wakiTxvis Semdeg dausviT kiTxvebi:

_ rogor xdeba niadagis momzadeba xeebis dasargavad?

_ ra kriteriumebiT unda SevarCioT nergebi?

_ ra wesebi unda davicvaT nergis transportirebisas?

 _ ratom unda aRematebodes dasargavad gansazRvruli ormo nergis fesvebis zomebs?

_ ratom sWirdeba gansakuTrebuli yuradReba nargavis dargvis pirvel wels?

_ rogor unda SevarCioT dargvis dro?

sainformacio furclis Seqmna

proeqtis wevrebma unda Seqmnan sainformacio furceli, gaaformon da gaavrcelon igi. 

daavaleT, Semdegi gakveTilisTvis moifiqron sainformacio furclis sakuTari versia.

Sexvedrebi geografiis maswavlebelTan

samoqmedo gegmis nabijebSi gansazRvrulia geografiisa da biologiis maswavleblebTan kon­

sultaciebi. samoqmedo gegmis mixedviT am Sexvedrebis organizeba evaleba 1­2 aqciis monawiles. am 

konsultaciebis dros moswavleebi acnoben aqciis wevrebs Semdeg sakiTxebs:

nergebis SerCevisas gaiTvaliswineT:

• teritoriis geografiuli mdebareoba;

• damaxasiaTebeli mcenareulobis tipi (ra saxeobebi izrdeba);

• simaRle zRvis donidan;

• reliefi (vake, daxrili, gorakborcviani da a.S.);

• SerCeuli saxeobis saarsebo garemo (mSrali, teniani da a.S.);

• saqarTveloSi merqnian mcenareTa gaSenebis saorientacio monacemebi (danarTi, masw. wigni, 

gv. 129­130);

daavaleT nimuSis mixedviT moifiqron Semdegi gakveTilisTvis sainformacio furclis sakuTari 

versia.

bukletis damzadeba

moswavleebTan erTad gadaiReT suraTebi (aqciis mosamzadebeli periodi da msvleloba). 

sabolood unda Seiqmnas bukleti, romelSic asaxuli iqneba muSaobis mTeli mosamzadebeli 

periodi, msvleloba da Sedegi. proeqtis mimdinareobisas gadaRebuli fotoebiT dasuraTebuli. 

bukleti gaaformon sakuTari survilis mixedviT. 
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proeqtSi sakuTari saqmianobis  Sefaseba

ra SekiTxvebi gamiCnda proeqtis ganxorcielebis procesSi?  proeqtis Semdeg?

1.

2.

3.

ra axali codna da gamocdileba miviRe? (moiyvane magaliTebi)

1.

2.

3.

romeli aqtivobis ganxorcieleba gamiadvilda da ratom? romeli gamiWirda da ratom?

1.

2.

3.

saWiroa Tu ara msgavsi proeqtebis momavalSic  ganxorcieleba?

1.

2.

3.

rogor gamoviyeneb momavalSi proeqtis farglebSi miRebul codnas da gamocdilebas?

1.

2.

3. 
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me-5 Tavis Sejamebis davalebebis pasuxebi 

terminebi da cnebebi

1. a. citoplazma;  b. plastidebi;  g. ujredis kedeli;  d. Tesli;  e. vegetatiuri;  v. 

Teslkvirti;  z. swormdgomi, xviara, mxoxavi.

sqema da ilustracia

1. a. mTavarRerZiani. b. Zirxvena, fesvgorgali, sahaero fesvebi.

2. gogrisa da kitris mxoxavi Rero, simindis swormdgomi Rero.

upasuxe  kiTxvebs:

1. SiSvelTeslovnebs gamravlebisTvis ar sWirdeba wyali. Tesli Seicavs Canasaxis 

aRmocenebisTvis saWiro sakveb nivTierebebs.

2. misi wiwvebi naklebi raodenobis wyals aorTqlebs.

3. spora erTi ujredia, Tesli ki organoa, romelic Seicavs Canasaxis aRmocenebisT­

vis saWiro sakveb nivTierebebs.

4. farulTeslovnebi saxeobaTa didi mravalferovnebiT gamoirCeva da gavrcele­

buli arian dedamiwis yvela klimatur sartyelSi.

5. xavsebis gamravlebisTvis aucilebelia wyali. xavsebs ar aqvT fesvebi da niadags 

ver emagrebian.

problemis gadaWra 

2. orqideas mier  didi raodenobiT Teslis warmoqmna Seguebis formaa, Zalian mcire 

maTgani SeiZleba moxvdes mcenaris totze.
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Tavi VI  cxovelebi

gakveTili 38

davalebis pasuxeBBbi:

gv. 149 

davaleba:

amoawerineT gakveTilSi gamoyenebuli terminebi da sTxoveT, ganmarton isini:  Seguebis 

forma, civsisxliani,  Tbilsisxliani, kvercxujredi, spermatozoidi, gameta, zogota, ormxrivi 

simetria, radialuri simetria, asimetria, xerxemliani cxovelebi.

1. 

mcenare saerTo cxoveli

avtotrofebia,
ujredis agebulebaSia
plastidebi, vakuoli ujre­
dis kedeli.

eukariotebia,
axasiaTebT cocxalisTvis 
damaxasiaTebeli yvela 
Tviseba.

heterotrofebia,
aqvT aqtiuri gadaadgilebis 
unari.

2.  sokoebi mza sakveb nivTierebebs SeiTviseben mTeli sxeulis zedapiriT. cxovele­

bi moixmaren sakvebs, Semdeg Slian mas saWmlis momnelebel sistemaSi martiv niv­

Tierebebamde da amis Semdeg Seiwoven nawlavidan. 

3.  „radialuri“ warmoqmnilia laTinuri sityvidan `radius~ ­ sxivi. 

4.  diagrama aCvenebs, cocxali samyaros mravalferovnebas. meti wili masSi uWiravs 

cxovelTa samyaros, cxovelTa samefos tipebidan yvelaze didi ricxovnobiTa da 

saxeobaTa mravalferovnebiT fexsaxsrianebi gamoirCeva. 

procentuli wilis dasadgenad saWiroa transportiriT gavzomoT diagramis yoveli 

seqtoris kuTxe da martivi proporciiT gamovTvaloT 360­is ramden procents Seadgens 

gazomili kuTxe:

 3600 –100% x=(80*100) 
=22,2%

       360800 – x                     

800  aris diagramaSi yvavilovani mcenareebis mier dakavebuli kuTxe. 

gakveTili 39

gakveTilis Tema:  tipi nawlavRruianebi

gakveTilis mizani:  moswavle daaxasiaTebs  nawlavRruianTa tips, ecodineba maTi mra­

valferovneba, imsjelebs nawlavRruianTa mniSvnelobaze ekosistemaSi.

1. winare codnis gaaqtiureba

aqtivobis mizani: (gamoyenebuli meTodi: kiTxvebis dasma; saerTo-saklaso; resursi: 

slaidebi, kiTxvebi; dro: 3 wT)

moswavle SeZlebs daaxasiaTos cxovelTa samyaro, imsjelos cxovelTa simetriasa da 

mravalferovnebaze.

aqtivobis aRwera: 

winare codnis gaaqtiurebis mizniT maswavlebeli svams logikuri Tanmimdevrobis mixed­

viT dalagebul  SekiTxvebs. moswavleebi pasuxoben, msjeloben, aanalizeben. saWiroebis 

SemTxvevaSi maswavlebeli svams damazustebel SekiTxvebs ukukavSiris uzrunvelyofisTvis.
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2. aqtivobis mizani: (meTodi: `dafiqrdi-dawyvildi-gaiazre~; jgufuri; dro: 10 wT) 

moswavle daaxasiaTebs  nawlavRruianTa tips, ecodineba maTi mravalferovneba.

aqtivobis aRwera: 

maswavlebeli moswavleebs yofs 4­kacian jgufebad. jgufebs aZlevs masalas, romelSic 

mocemulia  informacia nawlavRruianTa tipis Sesaxeb. informacias erTvis sxvadasxva 

saazrovno donis SekiTxvebi. 

moswavleebs aZlevs Semdeg miTiTebas: jgufSi erTi wyvili kiTxulobs informacias 

nawlavRruianTa daxasiaTebis Sesaxeb da pasuxs scems TandarTul kiTxvebs, meore wyvili 

ki kiTxulobs informacias nawlavRruianTa mravalferovnebis Sesaxeb, pasuxobs Tan­

darTul kiTxvebs. am etapis dasrulebis Semdeg jgufebSi wyvilebi erTmaneTs uziareben  

damuSavebul masalas da kiTxvebze pasuxebs. aseTi formiT xdeba sakiTxis gamTlianeba. 

davalebis Sesrulebis procesSi, maswavlebeli mudmivad akvirdeba jgufebis  muSaobas 

da saWiroebis SemTxvevaSi aZlevs rekomendaciebs.

3. wina aqtivobis kiTxvebze pasuxebis prezentacia

aqtivobis mizani: (meTodi: pasuxebis prezentacia; saerTo-saklaso; resursi: slaid-

ebi;  dro: 10 wT) 

moswavle SeZlebs msjelobas   nawlavRruianTa tipis damaxasiaTebel niSnebsa da maT 

mravalferovnebaze.

aqtivobis aRwera: 

SemTxveviTi SerCevis principiT jgufebi waradgenen kiTxvebs Sesabamisi pasuxebiT. 

klasis danarCeni moswavleebi avseben da azusteben pasuxebs. aqtivobis procesSi moswav­

leebi ganmartaven cnebebs, gamoaqvT daskvnebi. saWiroebidan gamomdinare, maswavlebeli 

svams damazustebel  SekiTxvebs da ase uzrunvelyofs ukukavSirs.

4. aqtivobis mizani: (meTodi: leqcia-dialogi; wyvilebi, saerTo-saklaso; resursi: 

slaidebi; dro: 10 wT) 

moswavle  SeZlebs msjelobas nawlavRruianTa mniSvnelobaze ekosistemaSi.

aqtivobis aRwera: 

maswavlebeli klass aZlevs Semdeg davalebas, imuSaon wyvilebSi da  wina wlebSi naswavli 

masalidan gaixsenon: ra ician marjnis kunZulebis Sesaxeb? erT­erTi wyvili  waradgens 

namuSevars klasis winaSe. 

maswavlebeli aqtivobas agrZelebs  leqcia­dialogis meTodiT: asaxsnel masalas yofs 

azrobriv blokebad. yoveli blokis Semdeg klass usvams informaciul an problemur  

SekiTxvebs, romlebidanac nawils Tavadve scems pasuxs, nawils ki – moswavleebi.

maswavlebeli am formiT gebulobs, rogor gaiges moswavleebma gadacemuli masalis 

Sinaarsi. amave dros moswavleebs aZlevs  saSualebas, gamoTqvan mosazrebebi, gamoxaton 

sakuTari pozicia. aqtivobis bolos moswavleebi axsnil masalas ajameben.

5. mokle testis Sesruleba

aqtivobis mizani: (meTodi: teqstis Sesruleba; individualuri; resursi: teqsti; dro: 

7 wT)

moswavleebis mier sakiTxis aTvisebis donis Semowmeba. 

aqtivobis aRwera:

maswavlebeli moswavleebs urigebs tests, moswavleebi muSaoben testze.  Sedegebis 

analizi daexmareba maswavlebels momdevno gakveTilis mizanis gansazRvrasa da aqtivo­

bebis dagegmvaSi.
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6. gakveTilis Sejameba (meTodi: kiTxva-pasuxi; saerTo-saklaso; dro: 3 wT) 

gakveTilis Sejamebis mizniT  maswavlebeli svams SekiTxvebs. moswavleebi pasuxoben, 

gamoaqvT daskvnebi da ajameben gakveTils. 

maswavlebeli moswavleebs aZlevs  saSinao davalebas, gascems davalebis Sesrulebi­

sTvis saWiro  rekomendaciebs.

gakveTilis bolos misaRwevi Sedegebi:

moswavles SeuZlia daaxasiaTos  nawlavRruianTa tipi, msjelobs maT mravalferovne­

baze da mniSvnelobaze ekosistemaSi.

Sefasebis analitikuri rubrika ganmaviTarebeli da ganmsazRvreli SefasebisTvis

kriteriumebi saSualoze da-
bali 1-4

saSualo 5-7 kargi 8-9 Zalian kargi 10

axasiaTebs naw­
lavRruianTa 
tips

ver aRwers an 
fundamenturi 
SecdomebiT aRw­
ers nawlavRrui­
anTa tips.  

nawlavRuianTa 
tipis niSnebis 
aRwerisas uSvebs 
mniSvnelovan 
Secdomebs.   

nawlavRuianTa 
tipis niSnebis 
aRwerisas uSvebs 
umniSvnelo Sec­
domebs.

uSecdomod aRw­
ers nawlavRuian­
Ta tipis niSnebs.  

msjelobs naw­
lavRruianTa 
tipis mraval­
ferovnebasa da 
mniSvnelobaze

ver msjelobs 
an/da fundamen­
turi Secdome­
biT msjelobs 
nawlavRruianTa 
tipis mraval­
ferovnebasa da 
mniSvnelobaze.

nawlavRruianTa 
tipis mraval­
ferovnebasa da 
mniSvnelobaze 
msjelobisas uS­
vebs mniSvnelo­
van Secdomebs.

nawlavRruianTa 
tipis mraval­
ferovnebasa da 
mniSvnelobaze 
msjelobisas uS­
vebs umniSvnelo 
Secdomebs.

uSecdomod 
msjelobs naw­
lavRruianTa 
tipis mraval­
ferovnebasa da 
mniSvnelobaze.

davalebis pasuxeBBbi:

gv. 153 

1.  nawlavRruianebi binadroben mtknar da marilian wylebSi

2.  am dros hidra avlens gaRizianebadobis unars. 

4.  sinamdvileSi meduza gorgonas araferi aqvs saerTo meduzebTan.

5.  nawlavi erTaderTi Rrua, romelic asrulebs mraval sasicocxlo funqcias, mag.  

monelebas, gamoyofas. 

gakveTili 40

davalebis pasuxeBBbi:

gv. 156 

1. pirvel rigSi, saWiroa piradi higienis wesebis dacva, aseve Termulad kargad da­

muSavebuli xorcis mirTmeva. 

2.  sur. 40.3­is mixedviT Roris soliteris sasicocxlo ciklis etapebi:

1.  Roris soliteris nawevari ganayofierebuli kvercxebiT nawlavidan garemoSi gamoiyofa;

2.  dabinZurebul sakvebTan erTad, kvercxi Roris organizmSi xvdeba;

3.  Roris sxeulSi kvercxidan viTardeba Canasaxi, romelic kunTis qsovilSi magrdeba da 

finad ­ patara buStukad gardaiqmneba

4.  arasaTanadod Semwvari an moxarSuli finiani xorcis sakvebad gamoyeneba iwvevs adamia­

nis WiiT dasnebovnebas. 

5.  finidan Wia viTardeba, emagreba adamianis nawlavs da  iwyebs zrdas. mas uviTardeba mom­

wifebuli nawevarebi da parazituli Wiis cikli Tavidan iwyeba;

3.  sur. 40.4­is mixedviT eqinokokis sasicocxlo ciklSi gavrcelebis yvela SesaZlo 

gzis aRwera:

1.   zrdasruli eqinokoki ZaRlis, mglis, katis nawlavSi binadrobs;
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2.  ganayofierebuli kvercxi cxovelis eqskrementebTan erTad garemoSi xvdeba. gaurecxa­

vi bostneulis miRebisas kvercxi SeiZleba organizmis momnelebel sistemaSi moxvdes;

3.  kvercxidan viTardeba mrgvali formis larva, romelic romelime Sinagan organos 

emagreba;

4.  larva finad gadaiqceva, magram Roris soliterisgan gansxvavebiT, fina gauCereblad 

SeiZleba izrdebodes, didi zomis xdeba, mis SigniT Svileuli finebi Cndeba. aseTi fina 

SeiZleba ganviTardes RviZlis, filtvis, gulis, elenTis, nawlavis, Zvlis, tvinis qsovi­

lebSi;

5.  Tu eqinokoki pirutyvs gauCnda, misi xorcis SeWmis Sedegad avaddeba mgeli, ZaRli, Ro ­

ri.  ukve maT sxeulSi buSti skdeba da iqidan gamosuli larvebi emagrebian nawlavs;

6.  Wia iwyebs kvebas da swrafad izrdeba. mas umwifdeba kvercxebi da cikli Tavidan iwyeba.

gakveTili 41

davalebis pasuxeBBbi:

gv. 159 

1.  parazituli Wiebisgan Tavis dasacavad saWiroa sanitarul­higienuri wesebis 

dacva. dasufTavebuli unda iyos sapirfareSoebi, saWiroa xelebis xSirad dabana 

muSaobis Semdeg, Wamis win, sapirfareSoTi sargeblobis Semdeg, ar SeiZleba gau­

recxavi xilis, bostneulis, cudad moxarSuli an cudad Semwvari xorcis Wama. 

mniSvnelovania cxovelebTan kontaqtis dros gaTvaliswinebuli iyos usafrTxoe­

bisa da higienis wesebi.

2.  Seadare erTmaneTs brtyeli da mrgvali Wiebis agebuleba da cxovelqmedebis pro­

cesebi. ra aqvT maT saerTo? riT gansxvavdebian? 

brtyeli Wiebi saerTo mrgvali Wiebi

Tasmis msgavsi grZeli brtyeli sxeuli; 
aqvT misawovrebi da kauWebi organoebze 
misamagreblad; 
tani nawevrebisgan Sedgeba; 
ar aqvs saWmlis momnelebeli, sisxlis 
mimoqcevisa da sunTqvis sistema.

sxeuli damcavi garsiTaa 
dafaruli; Zalian bevr 
kvercxs warmoqmnian.

mrgvali, grZeli, orive 
bolosken wawvetebuli 
sxeuli; Cndeba analuri 
xvreli.

3.  gaurecxavi bostneulis an xilis SeWmis an WuWyiani wylis dalevis SemTxvevaSi 

askaridas kvercxi SeiZleba adamianis organizmSi moxvdes da igi askaridoziT daa­

vaddes. triqinela cxovelebis kunTebSi parazitobs da saTanadod daumuSavebeli 

xorcis miRebiT SeiZleba adamianic daavaddes. 

4.  maxvilas da askaridas kvercxebi garemoSi xvdeba da maTi didi umravlesoba iRupe­

ba gamoSrobis gamo. amitom bevri kvercxis dadeba erTgvari Seguebis formaa, raTa 

kvercxebis mcire nawili mainc moxvdes xelsayrel pirobebSi da  gaiaros ganviTa­

rebis cikli. 
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gakveTili 42

davalebis pasuxeBBbi:

gv. 163 

1.  `pirdapiri ganviTareba~ ewodeba naSierisa da mSoblis msgavsebas ­ isini erTmane­

Tisgan mxolod zomiT gansxvavdebian.

2. buxis lokokinas gavrceleba: didi kavkasionis samxreT ferdobebi, aWara, gu­

ria, imereTi, lixis qedi da mcire kavkasioni, didi kavkasionis samxreT qedebi. 

gavrceleba TiTqmis mTlianad emTxveva wiflnari tyeebis gavrcelebas.

3.  endemuria saxeoba, romelic gavrcelebulia mxolod garkveul teritoriaze da 

meti arsad gvxvdeba. reliqturi Soreuli warsulidan SemorCenil, gadmonaST or­

ganizms niSnavs.

4.  aqatina kaliforniisTvis invaziuri saxeobaa, radgan kargad SeeTvisa TavisTvis 

axal garemos, intensiurad gamravlda da garkveuli saxis zianic miayena garemos, 

romelSic aRmoCnda. 

5.  afrikaSi aqatinas sakvebad iyeneben da amiT regulirdeba misi ricxovnoba. kali­

forniaSi adamianebi maT sakvebad ar iyenebdnen da savaraudod, bunebaSic ar aR­

moCnda mtacebeli, romelic SeWamda da amiT daaregulirebda ricxovnobas.

6.  ucxo saxeobis Semosvla ekosistemaSi sakmaod did problemebTan aris dakavSire­

buli. aseTi problemebi Seqmna bolo dros SemoWrilma aziurma farosanam. mas ar 

aRmoaCnda saqarTveloSi bunebrivi mteri, amitom Zalian gamravlda da sagrZno­

blad daazarala soflis meurneoba.

 arsebobs dadebiTi magaliTic. invaziuri saxeobaa simindi, romelic kargad moergo 

saqarTvelos klimats da ukve 150 welze metia erT­erTi wamyvani marcvleuli kulturaa, 

gansakuTrebiT dasavleT saqarTveloSi.

gakveTili 43

davalebis pasuxeBBbi:

gv. 167 

1.  fexsaxsrianebs aqvT mkvrivi qitinovani safarveli, romelic qmnis garegan ConCxs 

da icavs maT sxeuls dazianebisa da gamoSrobisgan. dasaxsruli kidurebi  gadaad­

gilebas uadvilebT. kidurebi morgebulia im saarsebo garemos, romelSic uwevT 

cxovreba (sacurao, mosaWidebeli, saTxreli da sarbeni); mwerebis did umravleso­

bas frena SeuZlia, rac gavrcelebasa da axali adgilebis aTvisebaSi exmareba maT. 

3.   mwerebs da kiboebs sunTqvis sxvadasxva organoebi aqvT. es imiT aixsneba, rom maT 

sxvadasxva garemoSi uwevT  arseboba. mwerebis sunTqvis organoa uwvrilesi milebi 

– traqeebi, romliTac daqselilia mTeli sxeuli. kiboebi wyalSi cxovroben da la­

yuCebiT sunTqaven. 



138

gakveTili 44

davalebis pasuxeBBbi:

gv. 170

1.  

mweris sxeulis agebuleba

sxeulis segmenti segmentze arsebuli organoebi organos funqcia

Tavi
piris aparati; 
ulvaSebi; 
wyvili rTuli Tvali

kveba;
ynosvisa da Sexebis 
organo;
mxedveloba

mkerdi
wina, Sua da ukana mkerdi; 
3 wyvili fexi; 
erTi an ori wyvili frTa

siaruli, xtoma;
frena

muceli
kvercxsadebi; 
nestari 

kvercxis dadeba
Tavdacva

2.  mwerebi erTmaneTisgan gansxvavdebian piris aparatiT, ulvaSebis zomiTa da 

formiT, frTebis raodenobiT, kidurebis agebulebiT da sxv. mweris agebuleba 

damokidebulia mis cxovrebis nirsa da saarsebo garemoze. 

3.  agebulebis mravalferovnebam da  frenis unarma. 

4.  Seadare erTmaneTs obobasnairebisa da mwerebis agebuleba. monacemebi Seitane ve­

nis diagramaSi.

obobasnairebi saerTo mwerebi

sxeulis ori segmenti; 
4 wyvili kiduri; 
8 da meti Tvalaki; saablabude 
jirkvali; qselis gabmis unari

qitinovani safarveli; 
segmentirebuli sxeuli; 
dasaxsruli kidurebi

sxeulis sami segmenti; 
3 wyvili kiduri; 
wyvili rTuli Tvali;  
2 an 4 frTa 

  

gakveTili 45

davalebis pasuxeBBbi:

gv. 173 

davaleba:

2.  3 ­1 – 4 ­ 2

3.  mwerebis, kerZod, peplebis sasicocxlo ciklis sxvadasxva stadiebze larva da 

zrdasruli mweri gansxvavebuli sakvebiT ikvebeba. gamodis, rom larva da pepela 

erTmaneTis konkurentebi ar arian da sakvebis nakleboba aRar warmoiqmneba.

4. 

kvercxi larva Wupri zrdasruli

1 3, 7 4, 5, 6 2, 8

gakveTili 46

davalebis pasuxeBBbi:

gv. 176 

1.  paraziti mwerebi mravali daavadebis gadamtanebi arian. 

2.  oTxis buzi, jdeba ra dabinZurebul adgilebze, SeiZleba amis Semdeg sakvebze mo­

xvdes da romelime daavadebis gadatanas Seuwyos xeli. 
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3.  malariis koRos organizmSi parazitobs erTujrediani plazmodiumi. kbenis dros 

es erTujrediani xvdeba adamianis organizmSi da Sedegad, adamiani avaddeba ma­

lariiT. 

4. adamianis parazitebia baRlinjo, tili, tkipa, koRo, rwyili.

5. 

mweris  saxeoba mosalodneli ziani
gasatarebeli 
prevenciuli RonisZieba

italiuri kalia
marcvleuli kulturebis 
ganadgureba

kvercxis ganadgureba

kombostos TeTrula
kombostos mosavlis ganadgu­
reba

kvercxis stadiaSi ganadgureba

aziuri farosana
sxvadasxva mcenaris foTlis, 
nayofis dazianeba

kompleqsuri brZolis meTode­
bis gamoyeneba

 

gakveTili 47

davalebis pasuxeBBbi:

gv. 180 

1.   gulidan sisxli xvdeba layuCebSi. iq xdeba misi JangbadiT gamdidreba da naxSiror­

Jangisgan dacla. arteriuli sisxli zurgis aortiT miewodeba sxeulis organoebs 

da qsovilebs. gascems Jangbads, ikrebs naxSirorJangs da gadaiqceva venur sisx­

lad. venis meSveobiT venuri sisxli jer guls miewodeba, Semdeg ki layuCSi xvdeba. 

2.  mSvidobiani da mtacebeli Tevzebis erT akvariumSi Casma ar SeiZleba, radgan mta­

cebeli Tevzebi sxva Tevzebs Wamen.

3.  Tevzis Wera akrZalulia tofobis periodSi. 

4.  Tevzi Jangbads layuCidan iRebs da mTel organizms sisxlis daxmarebiT awvdis.

5.  Tevzis qviriTis naxevarze meti misi dayrisTanave iRupeba. gamoCekili lifsitebis 

nawils Tevzebi sakvebad iyeneben.

8.  Tevzebs lifsitebze zrunvis aranairi saSualeba ar aqvT: ar aqvT rZe, ar aqvT 

kidurebi, rom sakvebi moipovon da gamokvebon. aseT pirobebSi gadarCenisTvis 

erTaderTi saSualebaa mravali qviriTis dayra, raTa imaTgan ramdenime mainc ga­

darCes da  zrdasrul asaks miaRwios.

gakveTili 48

gakveTilis Tema: klasi amfibiebi  

gakveTilis mizani: moswavles ecodineba amfibiebis garegani da Sinagani agebuleba, SeZ­

lebs aRweros maTi sasicocxlo cikli, imsjelebs amfibiebis mniSvnelobaze ekosistemaSi.

1. winare codnis gaaqtiureba   

aqtivobis mizani: (meTodi: kiTxvebis dasma; saerTo-saklaso; resursi: kiTxvebi; dro: 

3 wT)

moswavle SeZlebs gaixsenos wina wlebSi naswavli masala amfibiebis Sesaxeb.

aqtivobis aRwera: 

maswavlebeli svams SekiTxvas: ra ician amfibiebis Sesaxeb? moswavleebi ixseneben nas­

wavl masalas, mohyavT magaliTebi, azusteben pasuxebs. 



140

2. aqtivobis mizani: (meTodi: mini-Tavsatexi; jgufuri; resursi: Tavsatexi an saxelmZ-

Rvanelo; dro: 25 wuTi) 

moswavle gaecnoba amfibiebis agebulebas, SeZlebs aRweros maTi sasicocxlo cikli, 

imsjelebs amfibiebis mniSvnelobaze.

aqtivobis aRwera: 

maswavlebelma asaxsneli masala sakiTxi dayo 4 nawilad: 1. amfibiebis garegani ageb­

uleba; 2. amfibiebis Sinagani agebuleba;  3. amfibiebis gamravleba; 4. amfibiebis mniSvn­

eloba. klasi dayo 4­kacian jgufebad. 

maswavlebeli jgufebs aZlevs Semdeg  miTiTebas: jgufis TiToeulma wevrma unda 

waikiTxos mxolod erTi sakiTxi da daamuSaos. am samuSaosTvis usazRvravs dros ­ 5 wuTi. 

drois amowurvis Semdeg jgufis yoveli wevri Tavis sakiTxs acnobs danarCen wevrebs. am 

saxiT moxdeba Sesaswavli  masalis gamTlianeba (20 wuTi.) aqtivobis procesSi maswavlebeli 

akvirdeba moswavleTa muSaobas, saWiroebis SemTxvevaSi aZlevs Sesabamis rekomendaciebs.

3. aqtivobis mizani:  (meTodi: kiTxva-pasuxi; saerTo-saklaso; resursi: SekiTxvebi, 

slaidebi; dro 10 wT)

axsnili masalis gageba­gaazrebis Semowmeba.

aqtivobis aRwera:     

axsnili masalis gageba­gaazrebis mizniT maswavlebeli svams saazrovno doneebis mixed­

viT dalagebul SekiTxvebs,  paralelurad aCvenebs sakiTxis amsaxvel slaidebs. moswav­

leebi pasuxoben,  ganmartaven cnebebs, aRweren procesebs, gamoaqvT daskvnebi. saWiroebis 

SemTxvevaSi maswavlebeli svams damazustebel SekiTxvebs, ase uzrunvelyofs ukukavSirs.

4. aqtivobis mizani:

gakveTilis Zlieri da gasaumjobesebeli mxareebis dadgenis mizniT gasasvleli 

bileTebis Sevseba.

aqtivobis aRwera:

maswavlebeli moswavleebs urigebs gasasvlel bileTebs. isini individualurad muS­

aoben da samuSaos dasrulebis Semdeg namuSevrebs abareben. 

Sedegebis analizis gaTvaliswinebiT maswavlebeli gansazRvravs momdevno gakveTilis 

mizans da gegmavs Sesabamis aqtivobebs. 

saSinao davalebis micema 

maswavlebeli moswavleebs aZlevs saSinao davalebas, gascems davalebis Sesrulebi­

sTvis saWiro rekomendaciebs.

 gakveTilis bolos misaRwevi Sedegebi:

moswavles SeuZlia amfibiebis garegani da Sinagani agebulebisa da maTi sasicocxlo 

ciklis aRwera, SeuZlia imsjelos amfibiebis mniSvnelobaze ekosistemaSi.
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Sefasebebi

sakuTari  winsvlis  Sefaseba  

 

yuradRebiT vecnobi  davalebis pirobas ___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

damoukideblad SemiZlia ganvsazRvro gza 
davalebis Sesasruleblad

___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

detalurad aRvwer davalebis Sesrulebis 
etapebs  

___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

vasabuTeb davalebis Sesasruleblad SerCeu­
li  strategiebis mizanSewonilobas 

___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

 damoukideblad vumklavdebi Sesasrulebel 
davalebas

___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

vici ra unda Sevcvalo, rom ukeTes Sedegs 
mivaRwio 

___ maqvs winsvla
___  jer kidev mWirdeba muSaoba

komentari  ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

rekomendacia swavlis procesis gaumjobesebisTvis   ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

 

Sefasebis analitikuri rubrika ganmaviTarebeli da ganmsazRvreli SefasebisTvis

kriteriumebi saSualoze da-
bali 1-4

saSualo 5-7 kargi 8-9 Zalian kargi 10

amfibiebis age­
bulebis codna

ver aRwers an/
da amfibiebis 
garegani da Sina­
gani agebulebis 
aRwerisas uSvebs  
fundamentur 
Secdomebs.  

amfibiebis gar­
egani da Sina­
gani agebulebis 
aRwerisas uSvebs 
mniSvnelovan 
Secdomebs.  

amfibiebis gar­
egani da Sina­
gani agebulebis 
aRwerisas uSvebs 
umniSvnelo Sec­
domebs.

uSecdomod aRw­
ers amfibiebis 
garegan da Sina­
gan agebulebas.  

aRwers amfibieb­
is sasicocxlo 
cikls

ver aRwers  an/
da fundamenturi 
Secdomebs uS­
vebs amfibiebis 
sasicocxlo cik­
lis aRwerisas.

amfibiebis 
sasicocxlo 
ciklis aRw­
erisas uSvebs 
mniSvnelovan 
Secdomebs.

amfibiebis 
sasicocxlo cik­
lis aRwerisas 
uSvebs umniSvne­
lo Secdomebs.

uSecdomod aRw­
ers amfibiebis 
sasicocxlo 
cikls.

msjelobs 
amfibiebis 
mniSvnelobaze 
ekosistemaSi

ver msjelobs, 
an/da ver mo­
hyavs argumen­
tebi amfibiebis 
mniSvnelobaze 
ekosistemaSi.

xarvezebiT 
msjelobs da moy­
vanili argumen­
tebi amfibiebis 
mniSvnelobaze 
umeteswilad 
araadekvaturia.

amfibiebis 
mniSvnelobaze 
msjelobisas 
uSvebs umniSvne­
lo Secdomebs, 
mohyavs adekva­
turi erTi an ori 
argumenti.

msjelobs da mo­
hyavs adekvaturi 
ramdenime argu­
menti amfibiebis 
mniSvnelobaze 
ekosistemaSi.

davalebis pasuxeBBbi:

gv. 184 

1.  bayayis arapirdapiri ganviTarebis procesSi Tavkombala viTardeba sxva garemo­

Si – wyalSi da is mcenareebiT ikvebeba. zrdasruli bayayi ki xmeleTze amodis da 

mtacebeli xdeba. es xels uwyobs maT ganviTarebas, radgan sxvadasxva stadiaze am­

fibiis larva da zrdasruli individi konkurencias ar uweven erTmaneTs sakvebis 

mopovebaSi. 
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2.  layuCi unda daixuros da filtvi Camoyalibdes; ganuviTardes kidurebi, Seecva­

los kvebiTi midrekilebebi. 

3.  Seadare Tevzebi da amfibiebi sxeulis formis, agebulebis, kanis mixedviT. war­

moadgine SenTvis sasurveli saxiT. 

amfibia saerTo Tevzi

aqvs kirurebi;  
kani nazia da monawile­
obs sunTqvaSi; 
sunTqvis organoa 
filtvi; 
cxovrebis nawils xme­
leTze atarebs.

xerxemlianebia; 
Tavi uZravadaa SeerTebuli xerxemal­
Tan;
sveli kani aqvT;
arseboba wylis garemosTan aris daka­
vSirebuli;   
wyalSi dayrili qviriTiT mravldebian.

ConCxSi aqvs far­
flis Zvlebi;      
kani lorwovani qer­
cliTaa dafaruli; 
sunTqavs layuCebiT.

  

gakveTili 49

davalebis pasuxeBBbi:

gv. 188

1   garegnuli niSnebi, romelTa gamoc kusa da niangs qvewarmavalTa klass miakuTvne­

ben, Semdegia: mSrali qercliani kani, gadaadgilebis Tavisebureba, tyavismagvari 

naWuWiT dafaruli kvercxi, romelsac xmeleTze deben, damoukideblad cxovrebis 

unaris mqone naSieri. 

2.  qvewarmavlis kvercxi aris sakmaod didi zomis da mkvrivi naWuWiTaa dafaruli. 

kus kvercxs tyavismagvari naWuWi aqvs, xolo niangisa ­ TiTqmis qaTmis kvercxis 

msgavsi. kvercxis naWuWma unda daicvas SigTavsi dazianebisgan da gamoSrobisgan. 

3.  qvewarmavlebis sanaxavad da maTze informaciis mosaZieblad SediT am bmulebze:

 https://www.allnews.ge/saintereso/154143-ra-tipis-qvewarmavlebia-gavrcelebuli-saqarTvelo-

Si-da-rogor-amovicnoT-Sxamiani-gveli.

 html https://www.nationalgeographic.ge/wm.php?page=blogs&id=49

4.  qvewarmavlebs wyali ar sWirdebaT gasamravleblad, radgan maTi kvercxi (misi 

naWuWi) Seguebulia mSral garemos.

5.  filtvebi mraval nakecs warmoqmnis, rac zrdis misi zedapiris farTobs da savse­

biT akmayofilebs cxovelis moTxovnebs Jangbadis aTvisebaze. amfibiebi mxolod 

filtvebiT sunTqavs.

6.  qvewarmavlebis kani ar aZlevs cxovelis qsovilebs wylis dakargvisa da gamoSro­

bis saSualebas, amitom maT SeuZliaT mzeze didxans yofna. 

gakveTili 50

davalebis pasuxeBBbi: 

gv. 192 

1.  SavizRvispireTSi xvdebian samigracio gzis „boTlis yelis“ gadamfreni mtace­

beli frinfelebi. zogierTi maTgani ikvebeba TevziT, amitom Tu Sav zRvaSi aris 

Tevzebis sakmarisi raodenoba, isini gamosazamTreblad baTumTan axlos rCebian.  

2.  mTavaria is, rom frinvelebs sisxlis mimoqcevis ori, erTmaneTisgan izolirebu­

li wre aqvT. sxeulis mudmivi temperaturis SenarCunebas xels uwyobs bumbulis 

safari da frenis unari, romlis drosac sxeulis temperatura imatebs. 

3.  aseTma frinvelebma dakarges frenis unari imis gamo, rom maT ar hyavdaT mteri da 

aseve konkurenti sakvebis mopovebaSi. 

4.  frinvelebs SeuZliaT sxeulis siTbos met­naklebad mudmiv niSnulze SenarCuneba, 

es ar aris damokidebuli garemos temperaturaze da amitom maT Tbilsisxlianebs 

uwodeben. qvewarmavlebi civsisxlianebia da maTi sxeulis temperatura cvaleba­



143

dia. metwilad, igi garemos temperaturazea damokidebuli, amitom civ garemoSi 

cxoveli ver SeinarCunebs sxeulis temperaturas da gaiyineba.

gakveTili  51

Tema :      cxovelTa samefo

sakiTxi:      klasi ZuZumwovrebi

mizani:      moswavle gansxvavebs xerxemlianebis klasis warmomadgen­

lebs erTmaneTisgan  agebulebisa  da sasicocxlo Tvise­

bebis  mixedviT.

kavSiri esg-is standartis  

SedegTan da indikatorTan:   Catarebuli kvlevis (SedarebiT­anatomiuri, lupiT 

dakvirveba, an qcevis kvleva) safuZvelze cxovelTa 

sxvadasxva sistematikuri jgufis (nawlavRruianebi, 

Wiebi, moluskebi, fexsaxsrianebi, Tevzebi, amfibiebi, 

qvewarmavlebi, frinvelebi, ZuZumwovrebi) erTmaneTis­

gan gansxvaveba agebulebisa  da sasicocxlo Tvisebebis 

(mag., usqeso, sqesobrivi gamravleba, sunTqva, gaRiziane­

badoba) mixedviT (biol.sab.1,2,3, 5,6, 10);

rekomendacia:  sakiTxis – klasi ZuZumwovrebis ­ Semdeg mizanSewonilia  Catardes 

gakveTili, romelic gaamTlianebs Temas xerxemliani cxovelebi. mocemul gakveTilze 

SesaZlebelia gamoviyenoT meTodi „gaCerebebi“.  meTodi interaqtiulia,  uzrunvelyofs 

moswavleTa maqsimalur CarTulobas da avtonomiurobas.  isini  agroveben monacemebs 

ZuZumwovrebis sasicocxlo Tvisebebis Taviseburebebze (moZraoba, sunTqva, gamravleba,  

safarveli). amis safuZvelze msjeloben ZuZumwovrebis mravalferovnebaze, 

 

gakveTilis msvleloba

1 aqtivoba –  winare codnis gaaqtiureba  (4 wT)

maswavlebeli sTxovs daajgufon stikerebze mowodebuli cxovelebi sqemis mixedviT 

da  jgufidan erT­erTma warmomadgenelma dafasTan moitanos da daawebos stikerebi sqe­

mis saTanado adgilze. 

xerxemlian cxovelTa jgufebi

Tevzebi qvewarmavlebi ZuZumwovrebiamfibiebi frinvelebi

 

SeniSvna:  ferad, webovan stikerebze winaswar gaakeTeT warwerebi. magaliTad: gombeSo, 

gveli, xvliki, ku, ZaRli, kenguru, zvigeni, kalmaxi, delfini, tirania, siraqlema, mtredi, 

mercxali, da a.S. cxrili  gadaitaneT Tabaxis furcelze da gaakariT dafaze.  stikerebi 

warwerebiT saWiro iqneba  yvela jgufisTvis.

2  aqtivoba –  saswavlo gaCerebebi  (20 wT)

klasSi mowyobilia  oTxi gaCereba.  yovel gaCerebaze 5 wT­is ganmavlobaSi jgufis 

wevrebi  agroveben  gansxvavebul  informacias xerxemlian cxovelebze, romelic gadaaqvT 

saprezentacio formatze. maswavleblis signalis (zari) Semdeg jgufebi moZraoben Semdegi 

gaCerebisaken da ase grZeldeba, sanam oTxive jgufi ar moivlis yvela arsebul gaCerebas  

20  wT­is ganmavlobaSi.
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rekomendacia: klasSi magidebi ganlagebulia ise, rom gamoiyofa  oTxi samuSao sivrce. 

gakveTilis dawyebamde, moswavleebi saklaso oTaxSi Semosvlis dros  yuTidan iReben 

furclebs, sadac miTiTebulia saswavlo „gaCerebebis“ saxelwodebebi da sxdebian Sesa­

bamis  magidasTan. klasSi muSaobs 4 jgufi, jgufebi Sedgeba  5­6 wevrisgan. 

saswavlo gaCereba   „moZraoba“

1.  instruqciis mixedviT, arsebuli codnis safuZvelze, moswavleebi jer  avseben  

cxrils  fanqriT. Semdeg  kiTxuloben  1­l baraTSi  mowodebul informacias, 

      kvlav miubrundebian cxrils da bolomde Seavseben mas (daSvebul Secdomebs gaas­

woreben sxva feris fanqriT). 

2.   instruqciis mixedviT  moswavleebi aawyoben cxovelis ConCxis pazls. 

a.  amoicaniT, romel xerxemlian cxovels ekuTvnis ConCxi;

b. aawyveT da daawebeT saprezentacio formatze;

g. gaukeTeT warwera, xerxemlianTa romel jgufs ekuTvnis ConCxi. 

rekomendacia: danarTSi mocemulia cxovelebis ConCxebi. moamzadeT maTi aslebi, daWe­

riT da CaawyveT konvertebSi. moswavleebi aawyoben pazls, amoicnoben romeli cxovelis 

ConCxia da daawebeben Tabaxis furcelze. gaiTvaliswineT, erTi jgufi awyobs erT pazls.  

saswavlo gaCereba   „sunTqva“

1. miTiTebis mixedviT, arsebuli codnis safuZvelze, moswavleebi jer avseben  

cxrils fanqriT. Semdeg kiTxuloben me­2 baraTSi mowodebul informacias, kvlav 

miubrundebian cxrils da bolomde Seavseben (daSvebul Secdomebs gaasworeben 

sxva feris fanqriT). 

2)  daukavSire  xerxemliani cxoveli  misTvis damaxasiaTebel sunTqvis organos: 

      

         

 

          

 

 

                    

            1                 2        3                  4                 5

a) Tevzi        b) maimuni         g) niangi         d) bayayi         e) mtredi

pasuxis cxrili:                                   

1 2 3 4 5

    

saswavlo gaCereba   „gamravleba“

miTiTebis mixedviT, arsebuli codnis safuZvelze, moswavleebi jer  avseben  cxrils  

fanqriT. Semdeg  kiTxuloben  me­3 baraTSi mowodebul informacias, kvlav miubrundebian 

cxrils da bolomde Seavseben (daSvebul Secdomebs gaasworeben sxva feris fanqriT). 

saswavlo gaCereba   „safarveli“

miTiTebis mixedviT, arsebuli codnis safuZvelze, moswavleebi jer  avseben  cxrils  

fanqriT, Semdeg  kiTxuloben me­4 baraTSi mowodebul informacias, kvlav miubrundebian 

cxrils da bolomde Seavseben (daSvebul Secdomebs gaasworeben sxva feris fanqriT). 

jgufebSi  prezentaciis gziT axdenen gaCerebebze miRebuli informaciebis gaerTianebas 

da xerxemlian cxovelTa jgufebs Soris msgavsi da gansxvavebuli Tvisebebis  aRmoCenas.
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4 aqtivoba – prezentaciis  ukukavSiri  (10 wT)

meoTxe davalebis amowurvis Semdeg, yvela jgufi rCeba bolo gaCerebaze da gaakravs 

TavianT saprezentacio formatebs jgufis axlomdebare kedelTan, TvalsaCino adgilze.    

vinaidan calkeul gaCerebebze  jgufebi asruleben identur davalebebs, jgufebi moaxdenen 

urTierTSefasebas, mag., pirveli jgufi Seafasebs ­ mesames, xolo meore jgufi­ meoTxes.  

prezentaciisTvis TiToeul  jgufs eZleva  3 wT (jamSi­6 wT)

pozitiuri ukukavSirisTvis TiToeul  jgufs eZleva  2 wT (jamSi­4 wT)

Sefasebis jgufis wevrebi 2 wT ganmavlobaSi axdenen prezentaciis ganmsazRvrel Sefase­

bas, Sefasebis rubrikis daxmarebiT, xsnian  Tu ratom daweres es qula.

4 jg 2 jg

1 jg

3 jg

5 aqtivoba – Sefaseba (4 wT)

maswavlebeli Sesafasebeli cxrilisa da jgufuri muSaobis rubrikebze dayrdnobiT 

axdens  jgufuri muSaobis mixedviT ganmsazRvrel Sefasebas. afasebs oTxive jgufis  jgu­

fur muSaobas, rac Sedegiani ukukavSiria. 

 

6 aqtivoba – saSinao davaleba (2 wT)

gaerTiandiT wyvilebSi, moiZieT  damatebiTi informacia  xerxemliani cxovelebis 

gadaadgilebis xerxebis, gamravlebis, saWmlis monelebis da sxva Taviseburebebze Canaxa­

tis,  esses,  kedlis gazeTis an slaid­Sous  saxiT. 

prezentaciis Sefasebis rubrika

kriteriumebi saukeTeso kargi saSualo dabali aradamakmayo­
filebeli

prezentaci 
is vizualuri 
nawili

zustad Seesabameba 
Sinaarsis yovel 
komponents.

met­naklebad mowes­
rigebulia, zogadad 
Seesabameba Sinaarss.

mowesrigebulia. 
vizualuri masala 
naklebad Seesaba­
meba Sinaarss.

ar aris mowesri­
gebuli, mxolod 
mcired Seesabameba 
Sinaarss.

ar aris mowes­
rigebuli, ar 
Seesabameba 
Sinaarss.

davalebasTan 
Sesabamisoba

instruqciebi gaa­
zrebulia mkafiod, 
davaleba srulyo­
filad aris Sesru­
lebuli.

miyveba instruqciebs, 
Tumca davalebis 
Sesruleba zogjer 
scdeba mizans.

miyveba instru­
qciebs, Tumca 
zogjer zedapi­
rulad.

asrulebs
mxolod zogierT 
instruqcias, 
davalebebi ar aris 
dasrulebuli.

saerTod ar 
Seesabameba 
davalebas.

msjeloba saubrisas miznobri­
vad iyenebs monace­
mebs da argumentebs.

saubrisas mxolod 
zogjer  iyenebs mo­
nacemebs da argumen­
tebs.

saubrisas mini­
malurad iyenebs 
monacemebs da 
argumentebs.

saubrisas  ar  iye­
nebs monacemebs da 
argumentebs.

uWirs saubari  
ver iyenebs 
monacemebs da 
argumentebs.

 

  jgufuri muSaobis Sesafasebeli cxrili maswavleblisTvis 

jgufis wevrebis Sefasebis kriterumebi 1-li 
jgufi

me-2 
jgufi

me-3 
jgufi

me-4 
jgufi

TanamSromloben, Tanabari  wvlili  SeaqvT  davalebis SesrulebaSi

erTmaneTs usmenen, ucvlian  informacias da icaven rigiTobas 

muSaoben mxolod sakiTxis irgvliv

swori mimarTulebiT da  marTebulad arTmeven Tavs davalebebs

davalebebis Sesrulebisas avlenen SemoqmedebiTobas

warmoaCenen namuSevris mTavar ideebs, gamoaqvT daskvnebi

icaven drois limits

jami
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davaleba 1. 

fanqriT Seavse cxrili masSi dasmuli kiTxvebis mixedviT:

m o Z r a o b a

sad binadroben?
rogor gadaad­

gildebian?

gadaadgilebis 

ra saSualebebi 

aqvT?

moZraobis 

Taviseburebebi

Tevzebi

amfibiebi

qvewarmavlebi

frinvelebi

ZuZumwovrebi

waikiTxe 1­l baraTSi mowodebuli informacia, kvlav miubrundi cxrils da bolomde Seavse igi. 

(daSvebuli Secdomebi gaaswore sxva feris fanqriT).

baraTi 1

moZraoba

xerxemliani cxovelebi moZraobis mravalferovnebiT gamoirCevian. isini gadaadgildebian 

farflebiT, lastebiT, kudiT, frTebiT, kidurebiT da a.S.

wyalSi mobinadre xerxemlianebi farflebis, lastebisa da kudis saSualebiT advilad 

gadaadgildeba. magaliTad, Tevzebi, delfini, veSapi, selapi. maTTvis moZraobis SesaniSnavi 

formaa curva. 

frTebis saSualebiT haerSi advilad gadaadgildeba, zogierTi ZuZumwovari frinveli, 

magaliTad, Ramura. garda frTebisa, frinvelebis frenas xels uwyobs sxeulis forma, msubuqi 

ConCxi, kargad ganviTarebuli safreni kunTebi. frinvelebidan ar dafrinaven pingvini da si­

raqlema. pingvini xmeleTze dadis da amasTanave, wyalSi kargad curavs. siraqlemas qveda ki­

durebi sakmaod grZeli aqvs, rac mis sirbils aiolebs.

xmeleTze mcxovrebi cxovelebi erTmaneTisagan gansxvavebulad moZraoben.

magaliTad: bayayi da kenguru kidurebis saSualebiT xtunaven, gveli muclis zedapirze day­

rdnobiT, sxeulis talRiseburi moZraobiT gadaadgildeba; siraqlema, cxeni, iremi, lomi da 

a.S. kargad ganviTarebuli kidurebis daxmarebiT swafad darbian.
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davaleba 2. 

fanqriT Seavse cxrilis is grafebi, romelTa pasuxebic SenTvis cnobilia.

sunTqva

saarsebo garemo riT sunTqaven?
sunTqvis  

Taviseburebebi

Tevzebi

amfibiebi

qvewarmavlebi 

frinvelebi

ZuZumwovrebi

waikiTxe me­2 baraTSi mowodebuli informacia, kvlav miubrundi cxrils da bolomde Seavse 

igi. (daSvebuli Secdomebi gaaswore sxva feris fanqriT).

baraTi 2

sunTqva

layuCebiT sunTqavs wyalSi mcxovrebi xerxemlianebis zogierTi warmomadgeneli. magali­

Tad, Tevzebi da sxv. 

filtvebis daxmarebiT sunTqavs adamiani, aseve xmeleTze da wyalSi binadar cxovelTa 

garkveuli nawili, magaliTad, lomi, ZaRli, daTvi, veSapi, delfini, selapi, mercxali, arwivi, 

gveli, xvliki, bayayi, da sxv.

filtvebSi atmosferuli haeri xvdeba haergamtari gzebiT, romelsac miekuTvneba cxviris 

Rru, xaxa, xorxi, traqea, bronqebi, filtvebi.

sanam frinveli erT adgilze zis, sunTqavs filtvebiT, magram frenis dros isini sxvana­

irad sunTqaven, risTvisac aqvT specialuri sahaero parkebi. frTebis maRla awevisas sahaero 

parkebi farTovdeba da garedan iwovs haers, frTebis dawevisas ki sahaero parkebi ikumSeba da 

gamo iyofa naxSirorJangi.

amfibiebs Txeli da sveli kani aqvT, rac xels uwyobs wylidan da atmosferos haeridan 

Jangbadis advilad gatarebas. amrigad, kani bayayisTvis sunTqvis damatebiTi organoa. swored 

kaniT sunTqvis gamo amfibiebs SeuZliaT atmosferuli haeris gareSe wylis siRrmeSi ramdeni­

me xans yofna.
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davaleba 3. 

fanqriT Seavse cxrilis is grafebi, romelTa pasuxebic SenTvis cnobilia.

gamravleba

sad  

mravldebian?

rogor  

mravldebian?

rogori ga­

nayofiereba 

axasiaTebT?

sad viTarde­

ba Canasaxi?

gamravlebis 

Tavisebure­

bebi

Tevzebi

amfibiebi

qvewarmavlebi 

frinvelebi

ZuZumwovrebi

waikiTxe me­3 baraTSi mowodebuli informacia, kvlav miubrundi cxrils da bolomde Seavse igi. 

(daSvebuli Secdomebi gaaswore sxva feris fanqriT).

baraTi 3

gamravleba

xerxemlian cxovelebs axasiaTebT sqesobrivi gamravleba. sqesobriv gamravlebaSi monawile­

obs ori organizmi – mdedrobiTi da mamrobiTi. TiToeul maTgans sasqeso organoebSi warmoeqm­

neba sasqeso ujredebi, romlebsac gametebi ewodeba.  mdedrobiTi da mamrobiTi sasqeso ujre­

debis (kvercxujredisa da spermatozoidis) SerwymiT miiReba ganayofierebuli kvercxujredi 

– zigota, romelic Semdeg mravaljer iyofa da warmoiqmneba Canasaxi.  ganayofierebis ori for­

ma arsebobs: Sinagani da garegani. 

cxovelebi, romlebsac garegani ganayofiereba axasiaTebs, gametebs wyalSi gamoyofen. aseTi 

organizmebia amfibiebi da Tevzebi. maT kvercxs qviriTi ewodeba. Sinagani ganayofierebiT Se­

degad warmoqmnili Canasaxi cxovelSi sxvadasxvanairad viTardeba. nawilSi igi specialuri 

mkvrivi garsiT an naWuWiT ifareba da yalibdeba kvercxi. kvercxis dadebis Semdeg ki, garkveul 

garemo pirobebSi (gansazRvrul temperturaze), Canasaxi iwyebs ganviTarebas. kvercxismdebeli 

organizmebia qvewarmavlebi, frinvelebi da zogierTi ZuZumwovari (iqedna, ixvniskarta). wylis 

binadari qvewarmavlebi xmeleTze mravldebian. kvercxis dasadebad gamodian xmeleTze da spe­

cialurad amoTxril ormoSi deben ganayofierebul kvercxebs.

Sinagani ganayofierebis Sedegad warmoqmnili Canasaxi dedis organizmSive izrdeba, viTarde­

ba, yalibdeba da ibadeba. ganviTarebisTvis saWiro sakvebsa da Jangbads Canasaxi dedis sxeulidan 

iRebs. aseT organizmebs cocxalmSobiareebi ewodebaT. cocxalmSobiare organizmebia, magali­

Tad, zogierTi gveli, zvigeni, ZaRli, mgeli, daTvi, lomi, kenguru da sxv.

aRsaniSnavia, rom wyalSi binadari ZuZumwovrebi naSiers wyalSi Soben. 
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davaleba 4. 

fanqriT Seavse cxrilis is grafebi, romelTa pasuxebic SenTvis cnobilia.

s a f a r v e l i

riTia maTi sxeuli  

dafaruli?

ra daniSnuleba aqvs maTi 

sxeulis safarvels?

safarvelis ganlagebis 

Taviseburebebi

Tevzebi

amfibiebi

qvewarmavlebi 

frinvelebi

ZuZumwovrebi

waikiTxe me­4 baraTSi mowodebuli informacia, kvlav miubrundi cxrils da bolomde Seavse 

igi. (daSvebuli Secdomebi gaaswore sxva feris fanqriT).

baraTi 4

safarveli

xerxemlianTa sxeuli garedan dafarulia kaniT. kani SeiZleba iyos mSrali an sveli. magali­

Tad, amfibiebs Txeli da sveli kani aqvT. aseve svelia Tevzebis kani, romelic dafarulia Zvlo­

vani qerclebiT. qercli Tevzis sxeulze (garda Tavisa) isea ganlagebuli, rogorc saxuravze 

kramiti. qerclebis zedapiri lorwovania da icavs Tevzis sxeuls dazianebisagan da aseve aad­

vilebs wyalSi curviT gadaadgilebas. 

qvewarmavlebis kani, amfibiebisa da Tevzebisgan gansxvavebiT, mSralia da dafarulia rqovani 

safarveliT.  gamonaklisia ku, romlis sxeulic mTlianad, garda Tavisa da kidurebisa, Casmulia 

Zvlovan javSanSi. 

frinvelebis kani garedan dafarulia bumbuliT.   bumbuli erTnairi ar aris, gareTa bumbuli 

ufro didi da magaria. mas mfaravi bumbuli ewodeba. mis qveS arsebuli bumbuli ki pataraa da 

nazi. mas RinRli hqvia. bumbuli icavs frinvels sicivisa da dazianebisgan. 

ZuZumwovrebis kani mkvrivia da sqeli, amitom is kargad icavs sxeuls dazianebisgan da siTbos 

dakargvisgan, vinaidan is dafarulia balniT. balani kanis mTlian safarvels _ bewvs qmnis. bewvi 

ornairi balnisgan Sedgeba. erTi grZeli, msxvili da uxeSia, mas facaxi ewodeba, xolo meore,  

mokle, wvrili da xSiri, TivTikia.

aRsaniSnavia, rom wyalSi binadari zogierTi  ZuZumwovris kani balniT ar aris dafaruli (ve­

Sapi, delfini). 

Tevzi bayayi qvewarmavali frinveli ZuZumwovari
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davalebis pasuxeBBbi:

gv. 195

1.  Canasaxi mdedris sxeulSi daculia garemos mavne zemoqmedebisgan.

2.  qalas naxvis SemTxvevaSi pirvel rigSi yuradReba unda mieqces kbilebs. Tu eSvebi 

aqvs – mtacebeli an leSismWamelia, Tu brtyeli ukana kbilebi aqvs – mcenarismWa­

melia.

3.  ZuZumwovrebs aTaswleulebis manZilze ganuviTardaT Seguebis iseTi formebi, 

romlebic maT sxvadasxva garemoSi arsebobas uzrunvelyofs. isini dedamiwis 

TiTqmis yvela siTbur sartyelSi binadroben.

4.  orivesTvis mniSvnelovania. yuris niJaris moZraoba xels uwyobs stereometriul 

smenas da msxverplis an mtaceblis adgilmdebareobis maRali sizustiT amocnobis 

SesaZleblobas aZlevs. mtacebels es Tviseba sakvebis mopovebaSi exmareba,  xolo 

msxverpls – Tavis gadarCenaSi.

5.  ZuZumwovrebi xerxemliani cxovelebis erTaderTi klasia, romelic binadrobs wy­

alSic, xmeleTzec, niadagSic da haerSic.  

gakveTili 52

davalebis pasuxeBBbi:

gv. 197

1.  dasaxlebul punqtSi gareuli cxovelebis moxvedris mizezi SeiZleba gaxdes ada­

mianis mier misi sabinadro garemos ganadgureba, sakvebis simcire da sxv.

2.  velur bunebaSi gasvlamde, winaswar unda gansazRvro mocemuli garemos binadar 

cxovelebTan pirispir Seyris riskebi.

gakveTili 53

rekomendacia Sesabamisobis davalebisTvis (gv.198):

moswavleebma unda amoicnon sabinadro garemo cifrebiT aRniSnuli organizmebisTvis.

pasuxi:

1 2 3 4 5 6 7

b z g a e d v

davalebis pasuxeBBbi:

gv. 202

1.  wiTeli nusxa aris saxelmwifo dokumenti, romelic aRiarebs ama Tu im saxeobis 

sayuradRebo mdgomareobas da icavs maT kanoniT.  

2.  dagexmarebaT daculi teritoriebis saagentos bmuli: http://apa.gov.ge/ge/ 

 aseve, daculi teritoriebis saagentos saganmanaTleblo resursebis bmuli http://

el.ge/  

4.  mTavari sirTulea sxvadasxva mizniT cxovelTa da mcenareTa sabinadro garemos 

ganadgureba. 
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me-6 Tavis Sejamebis davalebebis pasuxebi

terminebi da cnebebi

1.  a)  cxovelebi eukariotuli, mravalujrediani organizmebia; 

b)   moZraobisTvis cxovelebi kidurebs iyeneben; 

g)   kvebis mixedviT cxovelebi heterotrofuli organizmebia; 

d) uxerxemlo cxovelebs ar aqvT Zvlovani ConCxi; 

e)   Tu cxovelis sxeulze SeiZleba ramdenime warmosaxviTi sibrtye gatardes, si­

metria radialuria (sxivuri); 

v)  cxovelebs TavianT saarsebo garemosTan dakavSirebuli Seguebis formebi ganu­

viTardaT; 

z) cxovelebs gadaadgileba SeuZliaT, es unari maT sakvebis mopovebasa da Tav­

dacvaSi exmareba.

2.   

1 2 3 4 5 6 7

g a d b,  d b b a
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sqema da ilustracia 

1. 

maxasiaTebeli
fexsaxsrianTa jgufebi

kibosnairebi obobasnairebi mwerebi

saarsebo garemo wyali xmeleTi
xmeleTi (zog 
SemTxvevaSi 
larva wyalSi)

sxeulis nawilebi
Tavmkerdi da muceli 
(2 segmenti)

Tavmkerdi da muceli 
(2 segmenti)

Tavi, mkerdi 
da muceli                      
(3 segmenti)

sasiarulo kidurebis raode­
noba

5 wyvili 4 wyvili 3 wyvili

frTebis arseboba ara ara  2 an 4 frTa

ulvaSebis arseboba
2 wyvili (2 didi da 2 
patara)

ar aqvs erTi wyvili

ConCxi
garegani qitinovani 
safarveli

garegani qitinovani 
safarveli

garegani 
qitinovani 
safarveli

3.  

mcenareebi 1 3 6 7

cxovelebi 2 3 4 5

4.

prokarioti 3 5 6

eukarioti 1 2 3 4 5

 

upasuxe kiTxvebs

1.  samive nawlavRruiani cxovelia, radgan aqvT orSriani sxeuli da erTi nawlavis 

Rru.

2.  koloniuri formebi ufro ukeT ucaven Tavs mtrisgan. 

3.  frinvelebs, amfibiebsa da qvewarmavlebs sisxlis mimoqcevis ori wre aqvT, magram 

maTgan mxolod frinvelebs aqvT gamijnuli venuri da arteriuli sisxlis dineba 

erTmaneTisgan. es Tbilsisxlianobis ganmapirobebeli niSania.

4.  orniTologebs frinvelis niskartisa da brWyalebis agebulebaze dakvirveba  ex­

mareba.

5.  amfibias martivi agebulebis  da mcire zedapiris farTobis filtvebi aqvs. kaniT 

sunTqva misTvis aucilebelia, magram amisTvis saWiroa, rom kani iyos notio. mS­

rali kani ver iTvisebs airebs da Tu amfibias xmeleTze yofnisas kani gamouSreba, 

is daiRupeba. amrigad, lorwos gamoyofa xmeleTze sunTqvasTan dakavSirebuli 

Seguebulobaa.

6.  amfibiebis Tavkombalebs Zalian bevri mteri hyavs bunebaSi. uamravi axlad gamo­

Cekili Tavkombaladan mxolod ramdenime individi aRwevs zrdasrul asaks da Se­

Zlebs STamomavlobis datovebas. am gziT regulirdeba amfibiebisa da Tevzebis 

ricxovnoba.

7.  frinvelis garegnuli maxasiaTeblebia: frTa, bumbuli, niskarti, ori fexi. 

8.  frinveli Tbilsisxliania da SeuZlia dabali temperaturis gadatana, xolo qve­

warmavlis sxeulis temperatura damokidebulia garemos temperaturaze da civ 

garemoSi mas arseboba ar SeuZlia. mxolos iq binadrobs, sadac SeiZleba mzis sxi­

vebis daxmarebiT sxeuli gaiTbos. 

9.  rac ufro mravalferovania sakvebi, romelsac saWmelad iyenebs esa Tu is cxove­

li, gadarCenis miT meti Sansi aqvs. nairmWamels SeuZlia erTmaneTs Caanacvlos 
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sakvebi, Tumca Tu balaxismWameli mravalferovani mcenareebiT ikvebeba, Canacv­

leba masac SeuZlia. mag., panda mxolod bambukiT ikvebeba da es did safrTxe uqmnis 

mis arsebobas bambukis tyeebis ganadgurebis SemTxvevaSi.

10. frinveli kvercxisdebiT mravldeba da kvercxi ver iqneba iseve daculi, rogorc 

ZuZumwovris nayofi dedis mucelSi.

iazrovne kritikulad 

1.  amis mizezi aris bunebrivi mtris ararseboba, aseve  sakvebis xelmisawvdomoba, ris 

gamoc, azrs kargavs frena, rogorc Tavis gadarCenisa  da sakvebis moZiebis saSu­

aleba. 

2.  aqtiuri moZraoba (nadiroba/Tavdacva), bewvi (siTbos SenarCuneba), nayofis muc­

lad ganviTareba (STamomavlobis gadarCenis maRali albaToba), mzrunveloba 

naSierze.

3.  pirveli kvali datova gvelma, meore ki xvlikma, radgan mas mTel sigrZeze gasdevs 

kiduris anabeWdebi.

4.  amfibiebsa da qvewarmavlebs Soris mTavari gansxvavebaa kanis agebulebasa da 

kverc xis garsebis arsebobaSi. mSrali qercliani kani Zalian kargad icavs qve­

warmavlebis sxeuls gamoSrobisgan, rac xmeleTze cxovrebis Tanmdevi problemaa. 

aseve kargad aris daculi gamoSrobisgan kvercxSi arsebuli Canasaxi. amfibiebs ki 

amgvari Seguebulobebi ar gaaCniaT, rac SeuZlebels xdis maTi, rogorc mxolod 

xmeleTis cxovelebis, arsebobas.

5.  mecnierebs savaraudod ainteresebdaT, xedavs Tu ara amfibia uZrav (mkvdar) 

 msxverpls. SesaZloa ikvlevdnen, SeuZlia Tu ara amfibias ynosviT miagnos 

 msxverpls.

problemis gadaWra:

rekomendacia: gTavazobT davalebis Sesrulebis erT­erT variants:

problema – paraziti WiebiT gamowveuli daavadebebis xSiri SemTxvevebi

problemis gamomwvevi mizezi – WuWyiani garemo, higienis wesebis daucveloba da sxva.

problemis gadaWris gza – magaliTad: higienis wesebis SemuSaveba da dacva.

argumenti – paraziti Wiebis kvercxebi mravlad aris garemoSi: iatakze, sxvadasxva 

sayofacxovrebo sagnebze, SeiZleba moxvdes sakvebze, umeteswilad es kvercxebi TvaliT 

uxilavia, amitomac SeumCnevelia. adamianma ar unda miirTvas sakvebi, romelic SeufuTavi 

devs Ria sivrceSi. mniSvnelovania xelebis sisufTavec, gansakuTrebiT Wamis dros.
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Tavi VII  adamianis ganviTareba

gakveTili  54

davalebis pasuxeBBbi:

gv. 211

1.  adamianis sasicocxlo ciklis periodebs Soris mkafio gansxvavebebi ar aris. 

 cvlilebebi permanentulad mimdinareobs. 

2.  `gardatexis“ asakis periodSi yvelaze SesamCnevi cvlilebebi mimdinareobs, rom­

lebic ZiriTadad, sqesobriv momwifebas ukavSirdeba.

4.  sur. 54.12­ze mozards  hgonia, rom sxvebi gadaWarbebul interess iCenen misdami, ar 

iRebs mSoblis rCevebs. amas yurTsasmenis morgebiT gamoxatavs.

 sur. 54.13­ze gamosaxulia gardatexis asakisTvis damaxasiaTebeli kanis probleme­

bi, romelic uxerxulobas uqmnis mozards da misi mkurnaloba  sworad unda wari­

marTos. ar SeiZleba kanis wvaleba, gadaumowmebeli saSualebebis moxmareba.

gakveTili  55

Tema:      adamianis ganviTareba

sakiTxi:      ras niSnavs, iyo zrdasruli

mizani:       moswavle  msjelobs socialuri unarebis SeZenasa da 

mis ganviTarebaze. argumentebs ukavSirebs pirad gamo­

cdilebas.

kavSiri esg-is standartis  

SedegTan da indikatorTan:  kvlevis (gamokiTxva, an interviu fsiqologTan) safuZ­

velze gardatexis asakisaTvis damaxasiaTebel cvli­

lebebsa 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/saqmiano­

bis sferosTan  (janmrTelobis dacva, garemos dacva, 

medicina,  soflis meurneoba, fsiqologia)  (biol.sab.11, 

12,13).

gakveTilis msvleloba

1. gonebrivi ieriSi/argumentirebuli msjeloba (5 wT)

moswavleebs dausviT kiTxva:

­ ras niSnavs, iyo zrdasruli?

moismineT moswavleTa ideebi/mosazrebebi.  CamowereT dafaze an Tabaxis furcelze.

ganumarteT moswavleebs, rom 14 wlis asakSi saqarTvelos moqalaqis piradobis ele­

qtronuli mowmobis miReba SegiZlia, Tumca jer kidev arasrulwlovani xar da zrdas­

rulad ver CaiTvlebi.

moswavleebs mieciT saSualeba gamoTqvan sakuTari Sexedulebebi. msjeloba waiyvaneT 

im mimarTulebiT, rom qvemoT mocemul kiTxvebs moswavleebma gascen pasuxebi: 

­ ra unarebi unda gaaCndes zrdasrul adamians?
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­ ra aris unari da rogor unda SeiZino igi?

­ ra mniSvneloba eniWeba urTierTobebs gardatexis asakSi?

­ socialur unarebs ratom uwodeben cxovrebiseuls?

yvela moswavles sakmarisi  dro mieciT sakuTari mosazrebis srulyofilad Camoya­

libebisTvis.  

2. cxovrebiseuli gamocdilebis urTierTgaziareba/problemis 

gamokveTa (10 wT)

SeajameT msjeloba da ganumarteT, rom  adamiani socialuri arsebaa. es niSnavs, rom is 

ver icxovrebs sxva adamianebisgan gancalkevebiT. mTeli Cveni cxovreba adamianebis gare­

mocvaSi – sociumSi mimdinareobs. bavSvi, moswavle, studenti, moqalaqe, Zma/da, megobari, 

kolega da a.S. – cxovrebis sxvadasxva etapze gansxvavebuli socialuri funqcia gvakisria 

da mniSvnelovania nebismieri socialuri funqciis Sesabamisi unarebis SeZena.

bavSvis dabadebisTanave mSoblebi Svilebis aRzrdiT arian dakavebulni. aswavlian 

sazogadoebaSi moqcevis wesebs, TavianTi movaleobebis Sesrulebas, exmarebian siZneleebis 

daZlevaSi, xels uwyoben momavali profesiis arCevaSi. am procesSi, TandaTan acnobiereb, 

ra gevaleba, rogor unda moiqce da nel­nela iTviseb cxovrebiseul unarebs.

sTxoveT moswavleebs daakvirdnen  sur. 55.1­s  (moswavlis wigni gv. 212). suraTebze 

asaxulia socialuri qcevebisa da rolebis magaliTebi Cvens sociumSi – sazogadoebaSi.  

sTxoveT moswavleebs  individualurad airCion is suraTi, sadac Cans misi an misi ojaxis 

wevrebis qcevis  magaliTi/ebi  da gaakeTon  Sesabamisi  komentari.  

moismineT moswavleTa komentarebi.  ganumarteT, rom bevri ram maT cxovrebaSi damokide­

buli iqneba imaze, Tu rogor iswavlian socialuri rolebis morgebas da rogor unarebs 

SeiZenen. amitom saWiroa, mudmivad viTardebodnen da xvewdnen maT. amaSi swavlis pro­

cesi, kinofilmebi, wignebi, warmatebul da saintereso adamianebTan urTierToba Zalian 

daexmarebaT.   

sakuTari interese­
bis dacva

janmrTeli cxovrebis 
wesis dacva

swavlis uwyvetoba

sakuTar moqmedebebze 
pasuxismgeblobis aReba

sakuTari  
cxovrebis dagegmva

uaryofiTi gavle­
nisTvis winaaRm­
degobis gaweva

gadawyve tilebebis damou­
kideblad  miReba

komunikabelu roba
gunduri muSaobis 

principi

realisturi 
TviTSefaseba

Rirsebis SenarCuneba

emociebis marTva
kritikuli 
azrovneba

konfliqtebis  
kontruqciuli 

marTva

cxovrebi-

seuli unarebi

moswavleebis  daxmarebiT gaecaniT sqemas da dasviT kiTxva:

­  Tqveni azriT, Tqveni Taobis mozardebs  aqvs Tu ara cxovrebiseuli unarebi ganvi­

Tarebuli?  Seni poziciidan gamomdinare, rogor aisaxeba is maT qcevebze? 

3.  damoukidebeli wera/ namuSevrebis urTierTgaziareba (30 wT)

mieciT instruqcia ixelmZRvanelon sqemiT, romelic cxovrebiseul unarebs asaxavs. 

dasmuli problemasTan dakavSirebiT SesaZlebelia SearCion erT­erTi unari, magali­

Tad Rirsebis SenarCuneba, an janmrTeli cxovrebis wesis dacva da sxv.  werilobiT war­

moadginon  sakuTari mosazrebebi  (momxris an mowinaaRmdegis poziciidan),  gaaanalizon 

da Seafason  problemis  Sedegebi.  

moswavleebi asruleben davalebas qvemoT mocemuli instruqciiT: 

aRwereT:  aRwereT, daaxasiaTeT problema  (rogoria? ra maxasiaTeblebi aqvs?); 

SeadareT:  ras gaxsenebT es problema?  ra Tavisebureba axasiaTebs? daukavSire, rogorc 

nacnob, ise ucnob situacias.
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gaaanalizeT: dawereT 4­5 postulati, rac msjelobis saSualebas mogcemT – ram gamoi­

wvia? ra faqtorebma ganapiroba? ram Secvala an raze moaxdina zemoqmedeba (magaliTad, 

mozardis ganviTarebaze)? SegiZliaT gamoTqvaT varaudebi? 

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

saamisod? 

sawinaaRmdego gamoTqviT: gamoTqviT sawinaaRmdego mosazrebebi da moiyvaneT Sesa­

bamisi argumentebi, daasaxeleT mizezebi;

SeafaseT:  SeajameT Tqveni naazrevi da gamoitaneT daskvna.

weris dasrulebis Semdeg moswavleebi naSromebs uziareben erTmaneTs. sasurvelia 

urTierTgaziarebis dros erTmaneTs miscen rCevebi da gansazRvron, ra moewonaT da ra 

ara (magaliTad `momewona Seni xedva..... egeb raime miTxra am Temis Sesaxeb......~ da a.S.). 

rekomendacia: moawyveT saklaso oTaxi diskusiisTvis: oTaxis centrSi, wreze daal­

ageT skamebi, raTa moswavleebma SeZlon TvaliT kontaqti. me­2 aqtivobisTvis   (sur. 55.1  

socialuri qcevebisa da rolebis magaliTebi Cvens sociumSi – sazogadoebaSi) SeiZleba 

moswavleebs vaCvenoT  PP  prezentaciiT. „cxovrebiseuli unarebis“ sqema  winaswar  daxa­

zeT  dafaze, an did formatze.

SesaZlebelia werilobiTi naSromi Seiqmnas jgufSic.  am SemTxvevaSi klasi dayaviT 

eqvskacian jgufebad da jgufis TiToeul wevrs sakiTxi mieciT dasamuSaveblad (aRwere, 

Seadare, gaaanalize, daicavi, sawinaaRmdego gamoTqvi, Seafase). moswavleebi Tavad irCeven 

saukeTeso variants da warudgenen klass.

saSinao davaleba.  

SesaTavazeT moswavleebs  gakveTilis bolos mocemuli alternatiuli davalebebi 

(rubrika „davaleba“; rubrika „iazrovne kritikulad“),  airCion  1, 2 an 3, romelsac Seas­

ruleben da werilobiT saxiT warmoadgenen Semdegi gakveTilisTvis.  

moswavleTa Sefaseba 

TviTSefasebis anketa

ki ara

saintereso gakveTili iyo

Tavisuflad gamovTqvi mosazreba

argumentirebulad vmsjelobdi 

Cemi azri yvelasTvis misaRebi iyo

saintereso mosazrebebi movismine  da 
gaviziare

dawereT 
dRis saintereso Tema –
dRis saintereso mosazreba –
dRis saintereso argumenti –
dRis saukeTeso qceva –  

 
 

 davalebis pasuxeBBbi:

gv. 213

1.  meSvideklaseli, socialuri TvalsazrisiT, aris Svili, ojaxis wevri, megobari,  

magram umTavresia moswavlis socialuri funqcia. swored am asakSi iZens moswavle 

sakuTari momavali ganviTarebisTvis saWiro unar­Cvevebs skolaSi.



159

2.  sxvadasxva unarebis ganviTareba dagexmareba problemebis gadaWrasa da sirTu­

leebis daZlevaSi. 

3.  adamiani, gansakuTrebiT mozardobis asakSi iZens codnas, gamocdilebas da rac 

mTavaria, socialur unarebs, romlebic mTeli cxovreba gamoadgeba. am swavlaSi 

swored unarebis SeZena igulisxmeba, rameTu maT gareSe SeuZlebelia winsvla da 

pirovnebis ganviTareba.

4.  zrdasrulad SeiZleba CavTvaloT adamiani, romelsac SeZenili aqvs cxovrebi­

seuli unarebis didi nawili. esenia: gadawyvetilebis damoukideblad miReba da 

sakuTar qmedebebze pasuxismgeblobis aReba, janmrTeli cxovrebis wesis dac­

va, realisturi TviTSefaseba, emociebis marTva, kritikuli azrovneba, swori 

gadawyvetilebebis miReba, sakuTari interesebis dacva.

6 da 7 

 b) sur. 55.1: sxvadasxva socialuri rolis Sesasruleblad unda ganviviTaroT  gv. 

213 ­ze mocemul sqemaSi ganxiluli unarebi. 
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10. 
 
 
onlainresursebi

rekomendacia maswavleblebisTvis: gakveTilze onlainresursis gamoyenebamde 

winaswar aucileblad gadaamowmeT qvemoT mocemuli bmulebi vargisia Tu gauqmda. 

saxelmZRvanelos avtorebi ar arian pasuxismgebeli maT ganTavsebasa Tu internet­

sivrcidan gaqrobaze. 

moswavleebs miuTiTeT mxolod maTi asakis Sesaferisi, sando da didi tradiciis 

mqone saswavlo­SemecnebiTi vebgverdebis misamarTebi. 

 

silqnetis saSinao onlainskola – biologia: 

https://www.youtube.com/playlist?list=PL02o1qt3Y0_6q8cUePinOgebN9-UJoXbJ

 

National Geographic saqarTvelo - https://www.nationalgeographic.ge/home/

https://www.nationalgeographic.ge/home/

National Geographic bavSvebisTvis (naxatebiT, videoebiT, TamaSebiT):

https://kids.nationalgeographic.com/ 

devid etenborous dokumenturi filmebi planeta dedamiwaze sicocxlis mra-

valferovnebis Sesaxeb: 

https://www.youtube.com/watch?v=z7667jwwX00&list=PLDmZPH7oYWf6edSizpzAyLLOEE

kemrPMB

vebgverdebi biologiaze bavSvebisa da mozardebisTvis: 

http://www.biology4kids.com/

https://www.ducksters.com/science/biology/

http://www.sciencekids.co.nz/biology.html

https://easyscienceforkids.com/biology-for-kids-video-for-kids/

https://answersingenesis.org/kids/biology/

http://scienceoutreach.ab.ca/children/biology/human-bio/human-bio-grades7-12.php

Tavi 2, gakv. 8 

1) mikroskopis agebuleba da mikropreparatis momzadeba: 

https://www.youtube.com/watch?v=Pkxl1nIP8tk

https://www.youtube.com/watch?v=Rsa_9S_IC7w

2) citoplazmis moZraoba: 

https://www.youtube.com/watch?v=pFsty-XyLZc

https://www.youtube.com/watch?v=BB5rvjZzgFU

https://www.youtube.com/watch?v=A0fjWhFN-EI

3) ujredebis funqciebi da maTi agebuleba:

https://www.youtube.com/watch?v=URUJD5NEXC8

https://www.youtube.com/watch?v=cj8dDTHGJBY

https://www.youtube.com/watch?v=9UvlqAVCoqY
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Tavi 3, gakveTili 18 – amebas moZraoba da crufexebis warmoqmna: 

http://www.biology-resources.com/biology-videos-protista.html 

https://www.youtube.com/watch?v=4XlzCe5gDu0

https://www.youtube.com/watch?v=mv6Ehv06mXY

https://www.youtube.com/watch?v=uqNOr0yQbaA

https://www.youtube.com/watch?v=KMKFzaEIW2I

Tavi 3, gakv. 19 – kordicefsis sasicocxlo cikli: 

https://www.youtube.com/watch?v=XuKjBIBBAL8

Tavi 5, gakv. 37 - saqarTvelos wiTeli wigni da wiTeli nusxa (SesaZlebelia pdf 

failis CamotvirTva) 

http://gspsa.org.ge/wp-content/uploads/2016/01/%E1%83%A1%E1%83%90%E1%83%A5%E

1%83%90%E1%83%A0%E1%83%97%E1%83%95%E1%83%94%E1%83%9A%E1%83%9D%

E1%83%A1-%E1%83%AC%E1%83%98%E1%83%97%E1%83%94%E1%83%9A%E1%83%98-

%E1%83%AC%E1%83%98%E1%83%92%E1%83%9C%E1%83%98-%E1%83%93%E1%83%90-

%E1%83%AC%E1%83%98%E1%83%97%E1%83%94%E1%83%9A%E1%83%98-%E1%-

83%9C%E1%83%A3%E1%83%A1%E1%83%AE%E1%83%90.pdf

1) videoebi mcenareTa moZraobis Sesaxeb:

babauawvera:

http://www.youtube.com/watch?v=n859bkmNXsU&feature=related

http://www.youtube.com/watch?v=Nm4XD7tHdzA&feature=related

http://www.youtube.com/watch?v=dJbJlxeByBg&NR=1

mimoza:

http://www.youtube.com/watch?v=Zq3UuHlPLQU&feature=related

http://www.youtube.com/watch?v=XbYF1YP09MI&feature=related

drozera:

http://www.youtube.com/watch?v=7V0dxoVsaq8&feature=related

veneras buziWeria:

http://www.youtube.com/watch?v=ktIGVtKdgwo&feature=related

http://www.youtube.com/watch?v=jKNZy8ijUtg&feature=related

http://www.youtube.com/watch?v=0u4KHMksd0w&feature=related

2) video evglenas moZraobis siCqaresa da SoltiT moZraobaze:

https://www.youtube.com/watch?v=NepvSAJhlkw

3) video qlamidomonadas SoltiT moZraobaze:

http://www.youtube.com/watch?v=QGAm6hMysTA

4) video Soltis Sinagan agebulebaze

http://www.youtube.com/watch?v=PlOfMifowP4&feature=related

5) video sxvadasxva erTujredianis moZraobis saSualebebze:

http://www.youtube.com/watch?v=QGAm6hMysTA&feature=related

http://www.youtube.com/watch?v=E1L27sUzwQ0&feature=related

6) masalebis mosamzadeblad infeqciuri daavadebebis Sesaxeb SegiZliaT gamoiy-
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enoT vebgverdebi:

http://www.medportal.ge/pg2.php?Id=1023&act=newsarch&catId=130&act2=full

http://medgeo.net/2009/06/28/cholera/

7) video xuTive samefos warmomadgenlebis Sesaxeb:

http://www.youtube.com/watch?v=5uJ8QeFRvJA&feature=related

8) filmi, romelic SegiZliaT gamoiyenoT gakveTilze: masSi aRwerilia, rogor 

gadaadildeba WianWvelebis ojaxi wyalze axali sabinadro garemos Zebnisas (xan-

grZlivoba 2:53 wT):

http://www.youtube.com/watch?v=A042J0IDQK4&feature=related

9) videoebi fexsaxsrianTa mravalferovnebisa da maTi calkeuli warmomadgen-

lebis daxasiaTeba-aRwerisTvis:

Phylum Arthropoda:

https://www.youtube.com/watch?v=6NZ3qbPuG18 (nawili 1)

https://www.youtube.com/watch?v=WVYTWoWqP-UU  (nawili 2)

https://www.youtube.com/watch?v=dPJ4H3CfXSo (nawili 3)

https://www.youtube.com/watch?v=U_HhBgmN9aY (nawili 4)

https://www.youtube.com/watch?v=-NCMKlBRy4Q (nawili 5)

https://www.youtube.com/watch?v=orviEaw_ymA

https://www.youtube.com/watch?v=-jNNvjJkLoc

10) internet resursebi informaciebis mosaZieblad 

fiWvi:

https://ka.wikipedia.org/wiki/%E1%83%A4%E1%83%98%E1%83%AD%E1%83%95%E1%83%98

naZvi:

https://ka.wikipedia.org/wiki/%E1%83%9C%E1%83%90%E1%83%AB%E1%83%95%E1%83%98

invaziuri saxeobebi:

https://chibchiuri.wordpress.com/2010/06/16/%E1%83%98%E1%83%9C%E1%83%95%E1%83

%90%E1%83%96%E1%83%98%E1%83%A3%E1%83%A0%E1%83%98-%E1%83%A1%E1%83%

90%E1%83%AE%E1%83%94%E1%83%9D%E1%83%91%E1%83%94%E1%83%91%E1%83%98-

%E1%83%A1%E1%83%90%E1%83%A4/

saqarTvelos daculi teritoriebi:

www.apa.gov.ge

saqarTvelos wiTeli nusxa:

https://ka.wikipedia.org/wiki/%E1%83%A1%E1%83%90%E1%83%A5%E1%83%90%E1%83

%A0%E1%83%97%E1%83%95%E1%83%94%E1%83%9A%E1%83%9D%E1%83%A1_%E1%

83%AC%E1%83%98%E1%83%97%E1%83%94%E1%83%9A%E1%83%98_%E1%83%9C%E

1%83%A3%E1%83%A1%E1%83%AE%E1%83%90 
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saqarTvelos wiTeli wigni: 

https://ka.wikipedia.org/wiki/%E1%83%AC%E1%83%98%E1%83%97%E1%83%94%E1%83

%9A%E1%83%98_%E1%83%AC%E1%83%98%E1%83%92%E1%83%9C%E1%83%98

http://ucnauri.com/183736/%E1%83%A1%E1%83%90%E1%83%A5%E1%83%90%E1%-

83%A0%E1%83%97%E1%83%95%E1%83%94%E1%83%9A%E1%83%9D%E1%83%A1-%E

1%83%AC%E1%83%98%E1%83%97%E1%83%94%E1%83%9A%E1%83%98-%E1%83%AC%

E1%83%98%E1%83%92%E1%83%9C%E1%83%98/

11) masala frinvel dodos Sesaxeb 

vebgverdze moismenT simReras da naxavT videoklips dodoze:

http://www.youtube.com/watch?v=eIwq6d560ec

am vebgverdze naxavT animaciur films, Tu rogor umowyalod gaanadgures 

ukanaskneli dodo:

http://www.youtube.com/watch?v=2jJRxOCNBcs&feature=related

12) masala tyeebis Sesaxeb (msjeloba problemebze: ra safrTxe SeiZleba daemuqros 

tyeebs? rogor fiqrob, ra aris aucilebeli tyis dacvisTvis?) 

https://greenalt.org/%E1%83%97%E1%83%94%E1%83%9B%E1%83%94%E1%83%91%

E1%83%98/%E1%83%91%E1%83%98%E1%83%9D%E1%83%9B%E1%83%A0%E1%83%9

0%E1%83%95%E1%83%90%E1%83%9A%E1%83%A4%E1%83%94%E1%83%A0%E1%83

%9D%E1%83%95%E1%83%9C%E1%83%94%E1%83%91%E1%83%90/%E1%83%A2%E1

%83%A7%E1%83%94/

https://ka.wikipedia.org/wiki/%E1%83%A2%E1%83%A7%E1%83%94

http://www.barrameda.com.ar/ecology/forests-in-danger.htm

13) vebgverdi TvalsaCinoebebiTa da ilustraciebiT (anatomia, citologia):

http://www.netterimages.com/image/2918.htm

14) vebgverdi suraTebiTa da eqsperimentebiT, slaid-SouebiT, kiTxvebiT da a.S. 

yvela taqsonomiur jgufze:

http://www.biology-resources.com/all-biology-experiments.html

15) vebgverdi biologiis mraval sakiTxze anbanuri saZiebliT: 

https://www2.palomar.edu/users/warmstrong/lmexer1a.htm 

16) vebgverdze moyvanilia cxovelebis dajgufeba sxvadasxva niSnis mixedviT:

https://bogglesworldesl.com/animal_body_parts.htm

17) vebgverdi qvewarmavlebis Sesaxeb:

http://www.whozoo.org/ZooPax/ZPScales_2.htm












