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1. kvlevaze dafuZnebuli swavleba 

1.1. Sesavali 

zogadad, samecniero-kvleviTi saqmianoba gulisxmobs mecnieris mier 
samyaros Seswavlas da miRebuli monacemebis safuZvelze daskvnebis, 
hipoTezebisa da Teoriebis Camoyalibebas. kvlevaze dafuZnebuli swav-
leba ki gulisxmobs moswavlisaTvis  ara mxolod samyaros Seswavlis 
meTodebis, mis Sesaxeb arsebuli hipoTezebisa da Teoriebis gacnobas, 
aramed mis aqtiur monawileobas ama Tu im sakiTxis kvlevaSi.

kvleviT aqtivobaSi CarTul  moswavles, faqtobrivad,  Tavisi saqmi-
anobisa da azrovnebis  iseTive  mimarTulebiT warmarTva uwevs, ro-
gorc amas mecnieri akeTebs. amis gamo, maswavlebels, romelmac  kvlevis  
meTodebi unda gaacnos moswavleebs da uzrunvelyos maTi CarTuloba, 
sWirdeba seriozuli momzadeba,  ama Tu im  mecnieris saqmianobisa da 
azrovnebis stilis srulyofili Seswavla. 

kvlevis moTxovnileba emyareba adamianis cnobismoyvareobas. Tu ax-
alSobils davakvirdebiT, davinaxavT, rom adamianis cnobismoyvareoba 
Tandayolili Tvisebaa. samyaros Sesacnobad bavSvi dabadebis pirve-
live dRidan iyenebs `cda-Secdomis~ meTods. ucnob situaciaSi ro-
gorc bavSvi, aseve mozrdili cdilobs  gaigos, ra xdeba da ivaraudos, 
ra moxdeba SemdgomSi. adamiani samyaros Seiswavlis dakvirvebis, in-
formaciis Segrovebis, analizisa da sinTezis gziT. swored azrovnebis 
es komponentebi qmnis kvlevis unars, rac jer kidev  pirvelyofil 
adamians exmareboda sakvebis mopovebasa Tu TavdacvaSi. mogvianebiT, 
adamianebis garkveuli nawili cnobismoyvareobas avlenda ara mxolod 
yoveldRiur yofaSi an Tavis gadarCenis mizniT, aramed sxvadasxva mov-
lenis (magaliTad, ciuri sxeulebis gadaadgileba, sezonuri cvlile-
bebis mizezebi, moZravi sxeulebis qceva, organizmebis warmoSoba da 
sxv.) Sesaswavladac. informaciis gaanalizebisas, sxvadasxva modelis 
Seqmnisas Tanamedrove adamiani iyenebs ukve arsebul codnas,  amowmebs 
Tavis Sexedulebebs (varauds) da  miRebuli Sedegebis gaTvaliswinebiT 
icvlis mosazrebebs.

hopoTezebis, azrebisa da koncefciebis gaziarebiT yalibdeba 
strategiebi, wesebi, standartebi da mecnieruli codna.  

samyaros kvleva mravalgvaria: is varirebs bavSvis gaocebidan (mag., 
rogor cxovroben WianWvelebi miwis qveS?) fizikosebis jgufis mier 
atomis axali nawilakebis Ziebamde. saklaso kvlevac, aseve, mravalnai
ria da mas ganaTlebaSi sul ufro da ufro meti yuradReba eqceva. sas-
wavlo procesi, romelic orientirebulia mxolod mecnierebaSi ukve 
arsebuli codnis gadacemaze, xels ver Seuwyobs moswavleebSi kvlevis 
unarebis ganviTarebas. swavlebis procesSi aucilebelia,  xazi gavus-
vaT imas, Tu ra viciT da rogor mivediT am codnamde.
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kvleva safuZvlad udevs erovnuli saswavlo gegmis bunebisme-
tyvelebis  sagnobriv programas. kvlevaze dafuZnebuli swavleba mas-
wavlebels saSualebas miscems gauRvivos moswavleebs bunebrivi cno-
bismoyvareoba; ganuviTaros maT azrovnebis iseTi unari, romelic 
yoveldRiur cxovrebaSi gamoadgebaT.

1.2. kvleva bunebismetyvelebis standartSi  
(erovnuli saswavlo gegma)

maswavleblebis umravlesobisaTvis sityva `kvleva~ mxolod 
sabunebismetyvelo mecnierebis gansazRvruli meTodebis dauflebas-
Tan asocirdeba; Tumca es am sityvis mxolod erTi mniSvnelobaa. stan-
dartis mixedviT, kvleva bevrad ufro fundamenturi cnebaa. is moicavs 
ara mxolod kvlevebSi CarTvis unars, aramed kvlevis arsis gagebas, ris 
Sedegad moswavle iRebs  mecnierul codnas.

mecnieruli kvlevis unarebi

erovnuli saswavlo gegmis mixedviT, sabunebismetyvelo discipline-
bis swavlebis mizania aziaros moswavle   sabunebismetyvelo mecnierebe-
bis safuZvlebs da ganuviTaros  kvlevis unar-Cvevebi, rac mas saSuale-
bas miscems Seicnos da gaiTavisos samyaro,  CaerTos sazogadoebrivi saq
mianobis sxvadasxva sferoSi, igrZnos pasuxismgebloba sakuTari Tavis, 
sazogadoebisa da  garemos mimarT. 

misi (sabunebismetyvelo disciplinebis swavlebis) erT-erTi amocanaa 
qvemoT moyvanili samecniero kvleviTi unarebis ganviTareba:

•	 dakvirveba, aRwera;

•	 kvlevis sagnis gansazRvra;

•	 kvlevis etapebis gansazRvra;

•	 aRricxva;

•	 klasifikacia;

•	 gazomva;

•	 komunikacia; 

•	 monacemebis  interpretacia;

•	 ganWvreta/hipoTezis gamoTqma;

•	 cdis dagegmva;

•	 cdis Catareba;

•	 monacemTa analizi da Sefaseba;

•	 modelis Seqmna da gamoyeneba.
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swored kvlevis didi mniSvnelobis gamo, standartSi aRwerilia, ra 
unda icodes da risi gakeTeba unda SeeZlos yvela moswavles kvlevis 
mimarTulebiT. standarti gansazRvravs, ra unarebi unda hqondes mos-
wavles kvlevis Casatareblad da ra codnas unda flobdes is, raTa 
Cawvdes kvlevis arss da gamoiyenos is  codnis mosapoveblad.  

standarti

mimarTuleba: mecnieruli kvleva-Zieba 

sabazo safexuri (7-9 klasebi) saSualo safexuri (10-12 klasebi)

kvl.1. moswavles SeuZlia gansazRv-
ros kvlevis sagani da kvlevis etapebi. 

Sedegi  TvalsaCinoa, Tu moswav-
le: 
•	 ayalibebs kvlevis mizans;
•	gamoTqvams  mosazrebas/varauds;
•	 arCevs  monacemebis  mopovebis 

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

•	ganasxvavebs mudmiv da cvlad 
(damokidebul, damoukidebel) 
parametrebs; 

•	gansazRvravs  kvleviTi aq-
tivobebis Tanmimdevrobas;

•	 arCevs saTanado xelsawyoebs/ aR-
Wurvilobas/instrumentebs;

•	 irCevs monacemebis aRricxvis 
formebs (cxrilebi, grafikebi, 
siebi, fotoebi, Canawerebi).

kvl.1.moswavles SeuZlia gansazRvros 
kvlevis sagani da kvlevis etapebi.             

Sedegi  TvalsaCinoa, Tu moswavle: 
•	gansazRvravs da ayalibebs kvlevis 

mizans;
•	gansazRvravs  Sesabamisi infor-

maciis  moZiebis wyaroebs;
•	  gamoTqvams argumentirebul   mo-

sazrebas/varauds; 
•	gansazRvravs  monacemebis  mopo

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

•	ganasxvavebs mudmiv da cvlad 
(damokidebul, damoukidebel) 
parametrebs; 

•	gansazRvravs  kvlevis pirobebs da  
Catarebis etapebs;

•	 arCevs saTanado xelsawyoebs/
aRWurvilobas/instrumentebs, 
asabuTebs arCevans;

•	gansazRvravs monacemebis aRricx-
vis formebs (cxrilebi, grafikebi, 
siebi, fotoebi, Canawerebi).

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

Sedegi  TvalsaCinoa, Tu moswavle: 
•	  iyenebs Sesabamis masalas an/da 

aRWurvilobas da atarebs dage-
gmil cdas usafrTxoebis wesebis 
dacviT;

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

Sedegi  TvalsaCinoa, Tu moswavle: 
•	moiZiebs da  aanalizebs Sesabamis 

informacias; 
•	 iyenebs Sesabamis masalas an/da aR-

Wurvilobas da atarebs dagegmil 
cdas usafrTxoebis wesebis dacviT;
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•	 awarmoebs  dakvirvebas an /da ga-
zomvebs,    aRricxavs monacemebs;

•	 akvirdeba, zomavs, iyenebs in-
formaciul-sakomunikacio sa-
Sualebebs monacemebis saTanado 
sizustiT  registrirebisTvis 
(mag.,  cvladebis mniSvnelobebis 
aRricxva qronologiurad);

•	 iyenebs saTanado wesebs sakuTari 
da sxvaTa usafrTxoebis uzrun-
velsayofad.  

kvl. 3.  moswavles SeuZlia monacemTa 
warmodgena sxvadasxva sakomunikacio  
saSualebis gamoyenebiT. 
Sedegi  TvalsaCinoa, Tu moswavle:
•	 iyenebs sxvadasxva xerxs  (diagra

mebs, cxrilebs, grafikebs, siebs) 
monacemTa warmosadgenad; 

•	 iyenebs sainformacio-sakomunika-
cio teqnologiebs Tvisebrivi da 
raodenobrivi monacemebis warmo-
sadgenad.  

kvl.4.moswavles SeuZlia  monacemTa 
analizi da Sefaseba.
Sedegi  TvalsaCinoa, Tu moswavle: 
•	 iyenebs diagramebs, cxrilebsa da 

grafikebs monacemebsa an  cvladebs 
Soris damokidebulebis aRsawerad;

•	 aanalizebs monacemebs  da gamoi-
tans daskvnebs;  

•	 adarebs  daskvnebs gamoTqmul va
rauds;

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

•	

•	 awarmoebs  dakvirvebas da/an gazom-
vebs,  iRebs sarwmuno monacemebs;

•	gegmavs da atarebs sakontrolo 
cdas;

•	 akvirdeba, zomavs, iyenebs infor-
maciul-sakomunikacio saSualebebs 
monacemebis saTanado sizustiT  
registrirebisTvis (mag., drois 
monakveTSi cvladebis mniSvnelo-
bebis aRricxva);

•	 iyenebs saTanado wesebs sakuTari 
da sxvaTa usafrTxoebis uzrun-
velsayofad.  

kvl.3.moswavles SeuZlia monacemTa 
warmodgena sxvadasxva sakomunikacio   
saSualebis  gamoyenebiT.
Sedegi  TvalsaCinoa, Tu moswavle:       
•	 iyenebs sxvadasxva xerxs  (diagra

mebs, cxrilebs, grafikebs, siebs) 
monacemTa warmosadgenad; 

•	 iyenebs sainformacio-sakomunika-
cio teqnologiebs Tvisebrivi da 
raodenobrivi monacemebis dasamu
Saveblad da warmosadgenad. 

kvl.4.moswavles SeuZlia  monacemTa 
analizi da Sefaseba.
Sedegi  TvalsaCinoa, Tu moswavle:
•	 iyenebs diagramebs, cxrilebsa da 

grafikebs monacemebsa an cvladebs 
Soris damokidebulebis aRsawerad;

•	 aanalizebs monacemebs (mag., sa-
Sualo ariTmetikuli sididis da 
saSualodan gadaxrebis dadgena), 
saWiroebis SemTxvevaSi,  sakon-
trolo cdis Sedegebis gaTvalis-
winebiT,  gamoitans daskvnebs;  

•	ganixilavs, sakmarisia Tu ara mo-
nacemebi (raodenobrivad da Tvi
sebrivad) gamoTqmuli varaudis  
dasadastureblad an daskvnis ga-
mosatanad;

•	 adarebs  daskvnebs gamoTqmul vara
uds, gansxvavebis SemTxvevaSi xsnis 
mizezebs;
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•	ganixilavs  dakvirvebisa  da gazom-
vebis dros  gamovlenil  moulod-
nelobebs,  cdilobs maT  axsnas;

•	 afasebs, iZleva Tu ara gamotani-
li daskvnebi morigi varaudis ga-
moTqmis saSualebas;

•	saWiroebis SemTxvevaSi gegmavs mo-
maval cdas;

•	SeimuSavebs gamoyenebuli 
meTodebis  daxvewis gzebs. 

sabazo da saSualo safexurze wlis bolos misaRwevi Sedegebi msgav-
sia. am mimarTulebis Sedegebi mxolod unarebis ganviTarebas gulisx-
mobs. unarebis ganviTareba  sakmaod xangrZlivi procesia. amitom, imis  
gansazRvra,   unarebis ganviTarebis ra dones miaRwia moswavlem, um-
jobesia safexuris dasrulebisas. gansxvaveba sabazo da saSualo safex-
uris Sedegebs Soris aisaxeba indikatorebSi, romliTac unda Semow-
mdes, miRweulia Tu ara Sedegi (ix. cxrili zemoT). magaliTad., Tu 
sabazo safexuris moswavles  am mimarTulebis meoTxe SedegiT – `kvl.4. 
moswavles SeuZlia  monacemTa analizi da Sefaseba” – ZiriTadad, mo-
nacemebis safuZvelze daskvnebis gamotana moeTxoveba,  saSualo safex-
uris moswavlem ukve unda SeZlos  Sefasebis donis kognituri unarebis 
flobis demonstrireba: ,, afasebs, iZleva Tu ara gamotanili daskvnebi 
morigi varaudis gamoTqmis saSualebas”.

mimarTulebis – ,,kvleva-Zieba~ – Sedegebis misaRwevad  aucilebelia  
kvlevis procesebSi uSualo monawileoba da uwyveti praqtika. moswav-
leebi kvlevis arss ver igeben mxolod terminebis, magaliTad, iseTis, 
rogoricaa `hipoTeza~ – daswavliT, an sxvadasxva  proceduris, mag-
aliTad, `mecnieruli kvlevis etapebi~ – damaxsovrebiT. moswavle Tvi-
Ton unda iyos CarTuli procesSi (mag., TviTon gansazRvros kvlevis 
etapebi), raTa ufro Rrmad Caswvdes mis arss.

amasTan,   kvlevis mxolod gamocdileba/Catareba ar kmara.  kvleva 
da misi Sedegebis gaazreba erTdroulad unda xdebodes. maswavlebelma 
moswavleebs kvlevis ZiriTadi elementebi unda gaacnos. is, agreTve, 
unda daexmaros moswavleebs   kvlevis procesis Sesabamisi maxasiaTeb
lebis (parametrebis) SerCevaSi.

maxasiaTeblebis CamonaTvals da maT aRweras didi mniSvneloba 
aqvs kvlevaze orientirebuli swavla-swavlebisaTvis, es iZleva sagan-
manaTleblo modelebis ganxilvis safuZvels da exmareba maswavlebels 
sagakveTilo  kvleviTi saqmianobis dagegmvaSi. rogorc wesi, moswavle  
mxolod calkeuli  faqtobrivi informaciis Segrovebas axerxebs da, 
Sesabamisad,  ver iZens  farTod msjelobis, kritikuli azrovnebisa da 
problemebis gadaWris unars. amitom, moswavlis kvleviTi unar-Cvevebis 
CamoyalibebaSi gansakuTrebuli roli eniWeba maswavlebels.
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erovnuli saswavlo gegmis SemuSavebisas, kvlevaze gansakuTrebu-
lad  gamaxvilda yuradReba sabunebismetyvelo sagnebis standartSi. 
standartis avtorebisaTvis kvleva aris ara mxolod `praqtikuli~ an/
da ̀ laboratoriuli~ swavlebis prerogativa, aramed swavlis mizani da, 
agreTve, swavlebis meTodi. 

samecniero `procesis~ unarebs safuZvlad udevs `SemecnebiTi 
unarebi~.   es unarebia: dakvirveba, gageba, monacemTa Segroveba da a.S. 
kvlevis unarebi moswavleebisagan moiTxovs, es procesebi mecnierul 
codnas daukavSiron. 

swavla-swavlebis axali midgoma moiTxovs moswavleebis CarTvas 
mecnieruli codnis SefasebaSi. kvlevaSi CarTulma moswavleebma da 
maswavlebelma unda dasvan Semdegi kiTxvebi: 

ra xdeba, ra movlena an procesi mimdinareobs? 
ra parametrebi gvaqvs? 
romeli parametri ar gvWirdeba? 
ra saxis cvladebi gvaqvs? 
Seesabameba Tu ara  miRebuli monacemebi mocemuli kvlevis mizans? 
ra axsna SeiZleba movuZebnoT am monacemebs? 
riTi sjobs erTi romelime  axsna danarCenebs?

am ukanasknel kiTxvaze pasuxis gasacemad moswavleebma unda moiS-
velion monacemebi, xolo mecnieruli debulebebis Camosayalibeblad 
unda gamoamJRavnon analitikuri azrovnebis unari. amasTan, moswavles 
unda SeeZlos debulebis Zlieri da susti mxareebis Sefaseba. 

 iseve, rogorc kvlevis unaris SemTxvevaSi, kvlevis gacnobiereba 
swavlebis yovel safexurze erTmaneTis msgavsia, magram gansxvavdeba 
sirTulis mixedviT:  

•	 moswavleebs unda esmodeT, rom mecnierebi axsnebs pouloben 
dakvirvebebis (mtkicebulebebis) gamoyenebiT, da Tavisi codnis 
safuZvelze (mecnieruli codna). 

•	 moswavleebs unda esmodeT, rom mecnieruli axsna gansakuTre-
bul mniSvnelobas aniWebs mtkicebulebebs, Seicavs logikurad 
Tanmimdevrul argumentebs da iyenebs mecnierul principebs, 
modelebsa da Teoriebs.  

•	 moswavleebs unda esmodeT,  rom mecnieruli ganmartebebi Tanx-
vedraSia kanonebTan, magram amasTanave Riaa SesaZlo cvlile-
bebisa Tu axali aRmoCenebisaTvis.  
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1.3. kvlevaze dafuZnebuli swavleba

vinaidan kvlevis unari unda gaxdes moswavlis swavlis Sedegi, Cnde-
ba Semdegi kiTxva: ra aris kvlevaze dafuZnebuli swavleba da rodis da 
rogor unda warimarTos igi?

sabunebismetyvelo sagnebis maswavleblis standartSi asaxulia  
swavlebis mravali gza. aRniSnul standartSi mocemuli  dazustebebi/
indikatoriebi miuTiTebs, rom kvleva swavlebis erT-erTi centraluri 
nawilia. 

sabunebismetyvelo mecnierebebi
(sabazo-saSualo safexuri)
sabazo an/da saSualo safexuris sabunebismetyvelo
mecnierebebis maswavleblis profesiuli unar-Cvevebi

•	 movlenis arsis   gansazRvra da movlenebs Soris mizez-Sedego-
brivi kavSirebis warmoCena.

•	 kvlevis sagnis  gansazRvra da misi Seswavlis etapebis  gamoyofa.

•	 obieqtis an movlenis Sesaswavlad  monacemebis sxvadasxva wya
rodan/saSualebiT (mag. eqsperimentis, uSualo dakvirvebis an     
sainformacio wyaroebidan) mopoveba.

•	 monacemebis klasificireba (daxarisxeba) sxvadasxva parametris 
mixedviT da monacemebis sxvadasxva saxiT (formiT, xerxiT) war-
modgena.

•	 kvlevis Sedegebis analizi da Sefaseba.

•	 struqturebis da procesebis modelireba.

•	 praqtikul samuSaoebTan dakavSirebuli risk-faqtorebis  gan-
sazRvra da prevencia.

•	 sabunebismetyvelo mecnierebebis ganviTarebis mniSvnelovani 
etapebis ganxilva zogad istoriul WrilSi.

•	 sabunebismetyvelo sferoSi arsebuli codnis gamoyeneba  yovel-
dRiur cxovrebaSi.

•	 sabunebismetyvelo problemebis  mdgradi ganviTarebis kuTxiT 
ganxilva.

•	 mecnieruli aRmoCenebis  Sedegebis dadebiTi da uaryofiTi gav-
lenis Sefaseba. 

maswavleblis profesiuli standarti    

•	 sabunebismetyvelo mecnierebebis dakavSireba sxva saswavlo 
disciplinebTan.

•	 mecnieruli terminologiiT metyveleba (weriTi da zepiri).

•	 sabunebismetyvelo problemebis gadaWrisas saTanado maTemati-
kuri  operaciebis gamoyeneba.
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sabazo an/da saSualo safexuris sabunebismetyvelo
mecnierebebis maswavleblis profesiuli codna

•	 sabunebismetyvelo mecnierebebis Seswavlis obieqtebi da mizne-
bi;

•	 bunebismetyvelebis adgili mecnierebaTa sistemaSi;

•	 sabunebismetyvelo ideebis Camoyalibebis (formirebis) istoria;

•	 sabunebismetyvelo mecnieruli cnebebi da terminebi;

•	 kvlevis meTodebi;

•	 kvleva da misi etapebi. cda (damokidebuli da damoukidebe-
li cvladebi, monacemebi, sakontrolo cda, ganmeorebiTi cda, 
cdis oqmi). monacemebis mopovebis gzebi (cda/eqsperimenti, dak-
virveba,   gamokiTxva (kiTxvari), informaciis moZieba (interne-
ti, samecniero literatura da sxva)).

swavlebis meTodebi
saswavlo procesis dagegmva:

•	 bunebismetyvelebis sagnobriv programaze dayrdnobiT grZelva-
diani da moklevadiani saswavlo miznebis, Sesabamisi amocanebisa 
da mosalodneli Sedegebis gansazRvra;

•	 bunebismetyvelebis sagnobriv programaze dafuZnebuli iseTi 
saswavlo gegmis Sedgena, sadac moswavle saswavlo procesis aq-
tiuri monawilea da romelic iTvaliswinebs moswavleTa codnas, 
interesebs, SesaZleblobebs, Sexedulebebsa da gamocdilebas; 

•	 bunebismetyvelebis sagnobriv programaze dafuZnebuli swav-
la-swavlebis efeqturi strategiebis gansazRvra, romelic ori-
entirebulia moswavleebSi gaazrebuli da safuZvliani codnis 
SeZenasa da unar-Cvevebis gamomuSaveba-ganviTarebaze;

•	 miznis Sesabamisi Sefasebis iseTi tipebisa da formebis SerCe-
va, romelTa saSualebiTac SesaZlebeli iqneba ara marto ga
movlindes moswavleTa SesaZleblobani da Sefasdes maTi codna 
da unar-Cvevebi, aramed xeli Seewyos swavla-swavlebis xarisxis 
gaumjobesebas; 

•	 Sefasebis sxvadasxva formebisTvis (eqsperimentis, cdis Catareba, 
proeqtis momzadeba, referati, savele samuSaoebi da sxva) krite-
riumebis gansazRvra da Sesabamisi cxrilebisa da sqemebis Sedgena; 

•	 saswavlo procesis efeqturad warmarTvisaTvis sabunebisme-
tyvelo sagnebisa da sxva sagnobrivi jgufebis maswavleblebTan 
TanamSromloba da erToblivi strategiebis SemuSaveba – in-
tegrirebuli gakveTilebisa da sxvadasxva arasagakveTilo aq-
tivobebis erToblivi dagegmva;
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•	 saswavlo procesisaTvis im tipis aqtivobebis dagegmva, rom-
lebic moswavleebs ganuviTarebs swor damokidebulebas da pi-
rad pasuxismgeblobas  garemomcveli samyaros mimarT, raTa maT 
hqondeT misi dacvisa da aRdgenis survili da unari.

•	 praqtikuli aqtivobebis dagegmvisas usafrTxoebis wesebis 
codna da gamoyeneba.

saswavlo procesis warmarTva: 

•	 sabunebismetyvelo mecnierebebis swavlis motivaciis amaRlebis 
strategiebis gamoyeneba;

•	 sabunebismetyvelo mecnierebebis swavlebisTvis prioritetuli 
aqtivobebis ganxorcileba rogorc saskolo garemoSi, aseve mis 
gareT (muzeumi, sawarmo, zoologiuri da botanikuri baRebi, 
kvleviTi instituti, bunebrivi garemo);

•	 aqtivobebis imgvarad warmarTva, rom moswavleebs ganuviTar-
deT kvleviTi unari  da SeZlon rogorc sxvaTa, aseve sakuTari 
kvlevebis kritikuli Sefaseba;

•	 moswavleTa Soris sabunebismetyvelo sakiTxebze diskusiebis 
xelSewyoba; 

•	 sabunebismetyvelo sagnebis swavlis procesSi yvela moswavlis 
(maTi individualuri Taviseburebebis gaTvaliswinebiT) maqsi-
maluri CarTulobis uzrunvelyofa (jgufur samuSaoebsa da 
proeqtebSi monawileoba, sxvadasxva RonisZiebis erToblivi 
dagegmva da ganxorcieleba da sxv.);

•	 sabunebismetyvelo sagnebis swavlebisas saganTSorisi kavSire-
bis damyareba, raTa moswavleebma SeZlon codnis transferi – 
erT saganSi miRebuli codnis sxva Sinaarsobriv konteqstSi ga-
datana da gamoyeneba;

•	 swavlebisas sakiTxis gamoyenebiTi aspeqtis demonstrireba, 
raTa moswavleebma SeZlon miRebuli codnis yoveldRiur cx-
ovrebasTan dakavSireba;

•	 sabunebismetyvelo mecnierebebis swavla-swavlebis procesis 
imgvarad warmarTva, rom moswavleebs gamoumuSavdeT sakuTari 
swavlis procesis damoukideblad marTvis unari;

•	 saswavlo procesis imgvarad warmarTva, rom xeli Seewyos mos-
wavleebSi semiotikuri kompetenciis ganviTarebas: formulis, 
gantolebis, diagramis, sqemis da a.S. saSualebiT gadmocemu-
li informaciis gaazrebis, interpretirebisa da niSanTa erTi 
sistemidan meoreSi gadatanis unaris ganviTarebas;   

•	 saswavlo procesSi sabunebismetyvelo sagnebis swavlebisT-
vis aucilebeli mravalferovani saganmanaTleblo resursebis 
moZieba/Seqmna da gamoyeneba, aseve moswavleTaTvis maTi xelmi-
sawvdomobis uzrunvelyofa;
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•	 saswavlo procesis imgvarad warmarTva, rom moswavleebs ga-
moumuSavdeT da ganuviTardeT  praqtikul samuSaosTan dakav-
Sirebuli  usafrTxoebis wesebis dacvis unar-Cvevebi.

Sefaseba:

•	 saswavlo miznis Sesabamisi kriteriumebis safuZvelze Sefaseba;

•	 Sefasebis sqemebis gamoyeneba;

•	 moswavleTa progresisa da miRwevebis monitoringi;

•	 moswavleTa saWiroebebis, progresisa da miRwevebis aRnusxva da 
angariSis saxiT warmodgena; 

•	 Sefasebisa da TviTSefasebis monacemebis gamoyeneba momavali 
saswavlo procesis dasagegmad.

 sabunebismetyvelo sagnis maswavlebelma unda dagegmos kvlevaze 
dafuZnebuli  saskolo/ saklaso saswavlo programebi, yuradReba gaa-
maxvilos kvlevaze da xeli Seuwyos mecnieruli kvlevisaTvis saWiro 
unarebis ganviTarebas.

maswavlebelma  kvlevaze dafuZnebuli swavla-swavleba unda ganasx-
vaos mecnieris mier warmoebuli kvlevisagan. kvlevis swavla/ swavlebas 
aqvs oTxi ZiriTadi misaRwevi Sedegi, romelic gasdevs mis yvela safe
xurs. qvemoT ganxilulia es Sedegebi (Sedegebis indeqsebi da  saTaure-
bi moyvanilia  erovnuli saswavlo gegmis Sesabamisad).

kvl.1. moswavles SeuZlia gansazRvros kvlevis sagani da kvlevis  
etapebi. 

am Sedegis farglebSi mniSvnelovania, rom moswavleebma dasvan 
mecnieruli kiTxvebi.

mecnieruli  kiTxvebi exeba  samyaros obieqtebs, organizmebsa da 
movlenebs.  isini ukavSirdeba mecnierul koncefciebs. es aris is kiTx-
vebi, romlebic  xels uwyobs  empiriuli kvlevis dagegmvas. kvlevis sa-
gnisa da etapebis gansazRvras mosdevs Sesabamisi monacemebis Segrove-
ba, analizi, Sefaseba, gamoyeneba da, sabolood, movlenebis axsna. arse-
bobs mecnieruli kiTxvebis ori ZiriTadi tipi (Malley, 1992): a) kiTxvebi, 
romelic exeba raimes  sawyiss, Seicavs mraval `ratom~ kiTxvas: ratom 
ecema sagnebi dedamiwaze? ratom Seicavs zogierTi qani kristalebs? 
ratom aqvs adamians saknebiani guli?  mecniereba mraval ~ratom” kiTx-
vas ver scems pasuxs; b) arsebobs agreTve mizezobrivi/funqciuri kiTx-
vebi, romlebic exeba meqanizmebs da Seicavs mraval ~rogor” SekiTxvas: 
rogor exmareba mzis sinaTle mcenareebs zrdaSi? rogor warmoiqmneba 
kristalebi?
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moswavleebi xSirad svamen `ratom~ kiTxvebs.  sasurvelia, maswavle-
belma swavlebis procesi ise warmarTos, rom  am kiTxvebis didi nawili  
Seicvalos ,,rogor~ kiTxvebiT. ,,rogor~ kiTxvebi bevrad ufro amZaf-
rebs kvlevis winapirobas, vidre ,,ratom~ kiTxvebi. gakveTilis dawyebi-
sTanave maswavlebelma moswavleebSi unda aRZras interesi sakiTxisa Tu 
Temis irgvliv,  gazardos motivacia. mxolod amis Semdeg uCndebaT mos-
wavleebs damatebiTi kiTxvebi, Tu ̀ rogor~ da ̀ ratom~ warmoiSva esa Tu 
is fenomeni. sawyisi SekiTxva SeiZleba modiodes moswavlisagan, maswav-
leblisagan, saxelmZRvanelodan, internetidan an raime sxva  wyarodan. 
kiTxvis gansazRvraSi maswavlebeli gadamwyvet  rols asrulebs. gansa-
kuTrebiT mniSvnelovania maswavleblis roli im SemTxvevaSi, Tu kiTx-
va moswavleebma unda Camoayalibon.  ama Tu im TemasTan dakavSirebiT 
kiTxvebis SerCevis dros maswavlebeli unda daeyrdnos  moswavleebis 
sabazo codnas da gamocdilebas.  maswavlebelma isic unda gaiTvalis-
winos, rom moswavleebis mier dasmuli kiTxva  gamomdinareobs maTive  
dakvirvebebiT miRebuli informaciidan,  amdenad, pasuxic maT codnasa 
da ganviTarebis dones unda Seesabamebodes. kvleva moswavleebisaTvis 
saintereso xdeba maSin, Tu is maTTvis  mniSvnelovan da saintereso 
sakiTxs efuZneba.

gamocdili maswavlebeli exmareba moswavleebs kiTxvebze fokusire-
baSi, rac iwvevs maT CarTvas saintereso da nayofier kvlevaSi.

aseTi kiTxvebis magaliTebia: rogor reagireben fqvilis matle-
bi sinaTleze? ra gavlenas axdens genebi Tvalis ferze? aranayofi-
eri SekiTxvis magaliTebia: ratom iqceva xalxi ise, rogorc iqceva? 
es kiTxva zedmetad Riaa, da moicavs SekiTxvebs, romelTac SeiZleba 
hqondeT da SeiZleba arc hqondeT mecnieruli safuZveli. Zneli iqneba 
mtkicebulebebis moZebna iseTi savaraudo pasuxebisaTvis, rogoricaa: 
`es adamianis bunebaa~, an `aseT moqmedebas adamianebs zogierTi zebune-
brivi Zala aiZulebs~; aseve, aranayofieri kiTxvaa: rogori iqneba msof-
lio klimati 100 wlis Semdeg? es mecnieruli SekiTxvaa,  amasTan erTad, 
Zalian rTuli da moiTxovs pasuxs, romelic aucileblad moklebuli 
iqneba misi ganWvretisTvis saWiro mtkicebulebisa da argumentebs. 
moswavleebma  SeiZleba ganixilon calkeuli faqtori, magaliTad, ra 
gavlenas moaxdens Rrublebis momatebuli safari klimatur cvlile-
bebze; an kidev SeiZleba ganixilon Sedegobrivi kavSirebi, magaliTad, 
ra gavlenas axdens xuTi gradusiT maRali (an dabali) temperatura 
mcenareebze, amindze.

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

moswavleebi upiratesobas aniWeben im mtkicebulebebs (monacemebs), 
romlebic  mecnierul kiTxvebze pasuxis SemuSavebisa da Sefasebis sa-
Sualebas iZleva.  rogorc standartSia aRniSnuli, bunebismetyvelebis 
Seswavlisas  moswavleebi empiriuli mtkicebulebebis meSveobiT iReben 
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codnas imis Sesaxeb, Tu rogor aris mowyobili samyaro. mecnierebi 
sxvadasxva saxis xelsawyoebis  (mag., teleskopis) daxmarebiT akvirdebi-
an movlenebs da aRricxaven monacemebs  rogorc bunebriv garemoSi, 
aseve laboratoriebSi. ase  moipoveben sxvadasxva monacemebs/mtkice-
bulebebs. 

saklaso kvlevebis dros  moswavleebi movlenebis asaxsnelad iyene-
ben sakuTriv mopovebul mecnierul mtkicebulebebs. isini akvirdebian 
mcenareebs, cxovelebs da aRweren maT Tvisebebs; zomaven temperaturas, 
manZils, dros da akeTeben Canawerebs;  akvirdebian qimiur reaqciebs,  
mTvaris fazebs da aRweren maT ganviTarebas. amas garda, moswavleebi 
kvlevebisaTvis iyeneben mtkicebulebebs, romlebsac   maT awvdis mas-
wavlebeli, interneti an sxva saswavlo resursi. 

kvl. 3.  moswavles SeuZlia monacemTa warmodgena sxvadasxva 
sakomunikacio  saSualebis gamoyenebiT 

mecnierul kiTxvebze pasuxis gasacemad da sxvadasxva movlenis asax-
snelad aucilebelia kvlevis dros miRebuli monacemebis warmodgena 
sxvadasxva sakomunikacio saSualebiT.

mecnieruli kvlevis es aspeqti faqtobrivad warmoadgens gzas 
debulebidan (Tezisidan, mtkicebidan) axsnamde. ama Tu im mecnieruli 
movlenis axsna efuZneba misi warmoqmnis mizezebis dadgenas, logikuri 
argumentebis Ziebasa da mopovebas. amisaTvis ki saWiroa sxvadasxva Se-
mecnebiTi procesis gamoyeneba,  magaliTad: klasifikacia, analizi, gan-
Wvreta,  rac, Tavis mxriv, moiTxovs kritikul msjelobas (azrovnebas) 
da logikas. moswavleebisaTvis ki  monacemTa sxvadasxva saxiT warmod-
genis SesaZlebloba niSnavs axali ideebis agebas ukve arsebuli codnis 
safuZvelze. amis Sedegad, savaraudod, miiRweva  codnis ufro maRa-
li done. moswavleebma SeiZleba gamoiyenon Tavisi dakvirvebis Sedegad 
miRebuli da aseve sxva, ukve arsebuli monacemebi, axsna rom mouZebnon 
movlenebs (magaliTad: ratom icvleba mTvaris fazebi?  ratom Wkneba 
mcenare garkveul pirobebSi? da sxva).

kvl.4. moswavles SeuZlia  monacemTa analizi da Sefaseba.

kvlevis Sedegad miRebuli monacemebis – diagramebis, cxrilebis, 
grafikebis damuSavebis, maTi erTmaneTTan Sedarebisa da cvladebs So-
ris damokidebulebis aRweris safuZvelze moswavle aanalizebs da af-
asebs,  ramdenad amyarebs mtkicebulebebi ama Tu im movlenis (proce-
sis) savaraudo axsnas; agreTve – Seesabameba Tu ara dasmul kiTxvebs es 
axsna, Tu SesaZloa sxva, alternatiuli axsnis ganxilva.

alternatiuli axsna iwvevs moswavleebis CarTvas  dialogSi. moswav-
leebi cdiloben gaaanalizon da Seafason maT mier miRebuli Sedegebi,    
kidev erTxel  Seamowmon da Seadaron maswavleblis mier mowodebul  an 
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kvlevis Sedegad miRebuli monacemebis – diagramebis, cxrilebis, 
grafikebis damuSavebis, maTi erTmaneTTan Sedarebisa da cvladebs So-
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saswavlo masalidan mopovebul informacias. es 
komponenti iZleva imis Semowmebis SesaZleblo-
bas, Tu ramdenad sworad akavSireben moswavleebi 
miRebul Sedegebs  sakuTar, ukve arsebul, cod-
nasTan. 

mniSvnelovania, moswavleebma erTmaneTs gauz-
iaron TavianTi mosazrebebi. dasvan kiTxvebi, 
kidev erTxel Seamowmon  mtkicebulebebi, gansaz-
Rvron, rodis aris msjeloba araswori, gamoyon 
debuleba, romelic mtkicebulebas scildeba da imave dakvirvebisaT-
vis SemogvTavazon alternatiuli mosazrebebi. miRebuli Sedegebis ga
analizebam da Sefasebam,  azrebis gaziarebam SeiZleba wamoWras axali 
kiTxvebi an gaaZlieros kavSirebi moswavleebis mier gamoTqmul mtki
cebulebebs, arsebul mecnierul codnasa da maT mier mowodebul sa-
varaudo axsnebs Soris. 

gza, mecnieruli kiTxvebis formulirebidan mtkicebulebebisaTvis 
kriteriumebis dawesebamde, axsnebis mowodebamde, Sefasebasa da Semd-
gom gaziarebamde metad mniSvnelovania moswavlis kvleva-Ziebis unaris 
gansaviTareblad.

kvlevaze dafuZnebuli swavla SeiZleba iyos  `sruli~ an `nawilob
rivi~. magaliTad, rodesac maswavlebeli an saxelmZRvanelo moswavles 
SekiTxvis saSualebiT ki ar CarTavs kvlevis procesSi,  aramed iwyebs 
eqsperimentis ganxilvas, ikargeba kvlevis arsebiTi elementi da kvleva 
xdeba nawilobrivi; magram Tu daculia saklaso kvlevis oTxive arsebi-
Ti nawili, SeiZleba iTqvas, rom kvleva aris sruli.

kvlevaze dafuZnebuli swavleba, agreTve, SeiZleba mimdinareobdes 
maswavleblis detalurad gaazrebuli xelmZRvanelobiT. qvemoT moce-
muli cxrili aRwers saklaso kvlevis ZiriTad niSnebs da maT varia-
ciebs.

moswavleebma, pirvel rigSi, unda iswavlon kiTxvebis dasma da Se-
faseba, ganasxvaon mtkicebuleba da debuleba (Tezisi, mtkiceba), gani-
viTaron sakuTari mosazrebis dacvis, axsnis unari da a.S. moswavlis 
saqmianobis mixedviT kvlevebi SeiZleba davyoT ,,marTul~ da ,,aRmoCen-
iT~ kvlevebad.

. cxrili gviCvenebs, rom kvlevaze dafuZnebuli swavla ar SeiZleba 
iyos mxolod erTi (`marTuli~) Tu meores (`aRmoCeniTi~) saxis kvlevaze 
dafuZnebuli.  ̀ aRmoCeniT~ kvlevaze laparakia maSin, roca moswavleebi 
met pasuxismgeblobas grZnoben kiTxvebis dasmis, maTze pasuxis gace-
mis, kvlevis dagegmvis da a.S. dros (ix. cxrilSi marcxena sveti). rac 
ufro met pasuxismgeblobas iRebs maswavlebeli, miT metad `marTulia~ 
kvleva (ix. cxrilSi marjvena sveti).
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saklaso kvlevis ZiriTadi niSnebi da maTi variaciebi

ZiriTadi ni-
Sani

variaciebi

moswavlis TviTmarTva

  

maswavleblis marTva

1. moswav-
leebi Car-
Tuli arian 
mecnieru-
lad orien-
tirebuli  
kiTxvebis 
dasmaSi

moswav-
le svams 
SekiTxvebs

moswavle 
arCevs kiTx-
vebs, svams 
axal SekiTx-
vebs

moswavle 
azustebs an 
ganmartavs 
maswavleb-
lis mier 
dasmul, 
masali-
dan an sxva 
wyarodan 
amoRebul 
SekiTxvas

moswavle 
erTveba 
maswavleb-
lis mier 
dasmul, 
masalidan 
an sxva 
wyarodan 
amoRebul 
SekiTxvaSi

2. kiTxveb-
ze pasuxis 
gacemisas 
moswavleebi 
upirateso-
bas aniWeben 
mtkicebule-
bebs

moswav-
le gansa
zRvravs, ra  
monacemebi 
gamodgeba  
mtkice-
bulebe-bad 
da agrovebs 
maT

moswavles 
eZleva 
mimar-
Tuleba, 
Seagrovos 
garkveuli 
monacemebi

moswavles  
aZleven mo-
nacemebs da 
sTxoven maT 
gaanalize-
bas

moswavles  
aZleven mo-
nacemebs da 
eubnebian, 
rogor unda 
gaaanalizos 
isini

3.moswavle 
mtkice-
bulebebze 
dayrdnobiT 
iwyebs mov-
lenis/faq-
tis  axsnas 

moswavle, 
mtkice-
bulebebis 
Sejamebis 
Semdeg, 
ayalibebs 
axsnas

moswavles 
exmarebi-
an, raTa 
mtkice-
bulebebze  
dayrdnobiT  
axsnas mov-
lena/faqti

moswavles 
awvdian 
gzebs mov-
lenis/faq-
tis axsnis 
Camosaya
libeblad

moswavles 
awvdian 
mtki
cebulebebs
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4.moswavlee-
bi ukavSire-
ben axsnebs 
mecnierul 
codnas

moswavle 
damou-
kideblad 
eZebs sxva 
wyaroebs da 
formebs, da 
akavSirebs 
maT axsnas-
Tan

moswavles /
miuTiTeben 
mecnieru-
li codnis 
areebsa da 
wyaroebs 

moswavles 
miecema Se
saZlo eleq
tronuli 
wyaroebis 
misamarTebi

5.mos-
wavleebi 
erTmaneTs 
uziareben 
Sedegebs da 
ayalibeben 
axsna-gan
martebebs

moswavle 
iZleva gaaz-
rebul da 
logikur 
argumentebs 
axsna-gan
martebebis 
Camosayal-
ibeblad

moswavles 
aZleven 
mimarTule-
bas, raTa 
kargad Ca-
moayalibos 
axsna-gan
martebebi 

moswavles 
eZleva 
farTo  in-
struqcia 
axsna-gan
martebebis 
Camosaya
libeblad

moswavles 
eZleva konk-
retuli 
instruqcia 
axsna-gan
martebebis 
Camosaya
libeblad

moswavlis TviTmarTva

maswavleblis marTva

`marTuli~ kvlevis gamoyeneba upriania calkeuli mecnieruli kon-
cefciebis ganviTarebis Sesaswavlad; `aRmoCeniT~ kvleva SemecnebiTi 
ganviTarebisa da mecnieruli azrovnebis ufro karg SesaZleblobebs 
iZleva.  

rogor unda gadawyvitos maswavlebelma, ra doziT uxelmZRvane-
los kvlevas? am gadawyvetilebis miRebis dros ZiriTadi orientiri 
unda iyos is, Tu ra Sedegis miRwevas gegmavs maswavlebeli. bunebisme-
tyvelebis Seswavlis dros moswavleebs saSualeba unda mieceT, mona
wileoba miiRon yvela saxis kvlevaSi.

1.4. zogierTi miTi kvlevaze dafuZnebul swavla-swavlebaze

zogierTi miTi kvlevaze dafuZnebul swavla-swavlebaze erT dros 
sruliad arasworad daukavSires bunebismetyvelebis standarts. es 
miTebi Trgunavs sabunebismetyvelo ganaTlebis progress kvlevebis 
Zalian rTulad warmoCeniT an kvlevaze dafuZnebuli swavlis ZiriTa-
di Tvisebebis ugulebelyofiT. qvemoT moyvanilia pasuxebi ramdenime 
mcdar Sexedulebaze.
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miTi 1: yvela sabunebismetyvelo sagani unda iswavlebodes mxolod 
kvlevebis meSveobiT. 

bunebismetyvelebis efeqtiani swavleba sxvadasxvagvar midgomasa da 
strategias moiTxovs. praqtikulad SeuZlebelia, rom sabunebismetyve-
lo sagnis yvela Tema  kvlevebis meSveobiT iswavlebodes da arc aris 
sasurveli, rom ase gakeTdes.

 
miTi 2: namdvili kvleva mxolod maSin tardeba, rodesac moswav-

leebs Tavad ebadebaT kiTxvebi.
imisaTvis, rom moswavleebma gamoimuSaon kiTxvebis dasmis unari, 

maT unda `ivarjiSon~ kiTxvebis dasmaSi.  amasTan, metad mniSvnelovania 
SekiTxvis arsi.

mniSvnelovania aRiniSnos, rom dResdReobiT bunebismetyvelebis 
gakveTilebze moswavleebs iSviaTad  aqvT kiTxvebis dasmis saSuale-
ba. moswavleebs unda mieceT amgvari SesaZlebloba, rom ganuviTardeT 
kvlevis  unarebi da gaigon, rogor SeiZleba mecnieruli codnis SeZena.

miTi 3: kvlevebze dafuZnebuli  swavleba advildeba praqtikuli 
mecadineobebiT an mza masalebis miwodebiT.

am masalebma SeiZleba gazardos imis albaToba, rom Seswavlis pro-
cesi swori mimarTulebiT warimarTeba. Tumca, saukeTeso masalebis ga-
moyenebac ki ar iZleva garantias, rom moswavleebi kvlevaSi saTanadod 
CaerTvebian an ise iswavlian, rogorc iyo dagegmili. maswavlebelis 
gamocdileba rCeba  efeqtiani  swavlebis ZiriTad  aspeqtad/pirobad. 

miTi 4: moswavleebis CarTva praqtikul mecadineobebSi  aris imis 
garantia, rom moswavle kvlevaze dafuZnebuli swavla-swavlebis pro-
cesSia CarTuli. 

imis miuxedavad, rom moswavleebis CarTva praqtikul saqmianobaSi 
sasurvelia, araswori iqneba imis mtkiceba, rom am dros isini aucileb-
lad  gonebrivad iqnebian CarTuli kvlevis romelime ZiriTad nawilSi.

sxvagvarad rom vTqvaT, is faqti, rom moswavleebi aqtiurad mona
wileoben praqtikul saqmianobaSi, ar aris imis garantia, rom isini go-
nivrulad iazreben kvlevis etapebs.
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2. praqtikuli samuSaos gamoyeneba swavlebis proceSi

2.1.Sesavali

cnobilia, rom sabunebismetyvelo sagnebis swavlebis  procesSi 
praqtikuli samuSaos gamoyenebas fundamenturi roli eniWeba. mniS
vnelovania, rom maswavlebelma SeZlos klasSi praqtikuli samuSaos  
efeqtiani warmarTva da usafrTxo garemos uzrunvelyofa. praqtikuli 
samuSaos damTavrebis Semdeg ki  didi mniSvneloba eniWeba samuSaos Se-
degebis ganxilvisa da Sejamebis mizniT diskusiis warmarTvas. 

kvlevebma aCvena, rom moswavleebis umetesoba siamovnebiT erTve-
ba praqtikul samuSaoSi (noTi da velingtoni, 1999). amasTanave,  va-
Jebi SedarebiT met enTuziazms avlenen, vidre gogonebi (merfi, 1991). 
amis garda, dadginda, rom praqtikul samuSaos 11-13 wlis moswavleebi 
ufro didi siamovnebiT asruleben, vidre SedarebiT ufrosebi (deni 
da Ceneli, 1986); agreTve, xSir SemTxvevaSi, maRali moswrebis mqone 
moswavleebi Tvlian, rom praqtikuli samuSao mosawyenia da sulac ar 
aris aucilebeli (vulno da olsopi, 1985). amdenad, praqtikuli samu-
Saos Rirebulebisa da moswavleebis motivaciis asamaRleblad mniSvne-
lovania misi miznisa da warmarTvis detaluri gaazreba.

gamokiTxvis Sedegad aRmoCnda, rom moswavleebs moswonT praqtiku-
li samuSaos Semdegi aspeqtebi:

•	 moulodneli movlenebi (xmauri, afeTqebebi da mecnierebis da-
maintrigebeli gamocanebi);

•	 avtonomiuroba muSaobis dros _ damoukidebeli muSaoba maswav-
leblis Carevis gareSe;

•	 Sedegebis analizi da damoukidebeli gadawyvetilebis miReba 
(saimoni, 2000);

•	 erToblivi muSaoba _ wyvilebSi da jgufebSi; 

•	 Sedegis miRebis gancda.

2.2. praqtikuli samuSaos tipebi

termini `praqtikuli samuSao~ zogadia da aRniSnavs aqtivobaTa  
speqtrs, romelic sxvadasxva moTxovnebs uyenebs moswavleebsa da maswa-
vleblebs da romelsac sxvadasxva miznebi aqvs. miznebis gaTvaliswine-
biT, praqtikuli samuSaoebis klasificireba Semdegnairad SeiZleba:

1.	 sademonstracio cda – praqtikuli samuSaoebi, romelTa mizania 
konkretuli mecnieruli  movlenis ilustrireba;

2.	 gasavarjiSebeli praqtikuli samuSaoebi – savarjiSoebi, romlebic  
cdebis Catarebis teqnikas, xelsawyoebis moxmarebis praqtikuli 
unar-Cvevebis ganviTarebas  emsaxureba;

3.	 kvleviTi praqtikuli samuSaoebi da problemis gadaWraze orien-
tirebuli  samuSaoebi – maTi mizania, moswavleebma iswavlon kvle
va problemis gansazRvrisa  da gadaWris gziT.
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praqtikul aqtivobebs xSirad `eqsperimentebs~ uwodeben. Tumca 
praqtikuli samuSaos umetesoba warmoadgens kargad gamocdil da Se-
mowmebul aqtivobas, sadac maswavlebelma winaswar icis, ra moxdeba (da 
moswavleebmac ician, rom maswavlebelma es icis). aRniSnuli, cxadia, 
exeba sademonstracio praqtikul samuSaoebs da, garkveulwilad, kvle
vebsac. 

2.2.1. sademonstracio cda

2.2.1.1. sademonstracio cda: maswavleblis mier Catarebuli 

maswavlebelis mier Catarebuli aqtivobebi, ufro xSirad ganekuT-
vneba sademonstracio cdebs ganekuTvneba,  magaliTad:

•	 tute liTonebis (natriumi, kaliumi, 
kalciumi) urTierTqmedeba wyalTan;

•	 naperwklebis warmoqmna van der graafis 
generatoriT, Semdgom damuxtva da Tmebis 
yalyze  dadgoma, rac moswavleebs Zalian 
moswonT (nax.1).

zemoT moyvanili SemTxvevebi ar aris eqsperimentebi. 
sademonstracio cdis mizania maswavleblis mier sxvadasxva movle-

nis Cveneba da axsna da, agreTve, am  movlenebis gamomwvevi mizezebis 
Sesaxeb diskusiis warmarTva.

zemoT moyvanili magaliTebis mixedviT, sademonstracio cdam Sesa
Zloa daainteresos moswavleebi da klasSi warimarTos diskusia sxva-
dasxva sakiTxze, magaliTad,  pirvel SemTxvevaSi aseTia liTonTa far-
dobiTi aqtiuroba, liTonTa unari, gamoyos wyalbadi wylidan; meore 
SemTxvevaSi – didi Zabva, romelsac SeuZlia haeris winaRoba gaarRvios 
da Tmis Rerebis gaswvriv ganlagebuli milionobiT uaryofiTad damux-
tuli nawilakis urTierTganzidva gamoiwvios.

sademonstracio cdis warmatebiT Casatareblad maswavlebelma, pir-
vel rigSi, unda SeZlos movlenis srulyofilad da TvalsaCinod war-
modgena. maswavleblis  qmedeba imdenad  daxvewili unda iyos, rom mas 
ar mouwios imaze fiqri, iqneba Tu ara mocemuli movlenis demonstri-
reba damajerebeli moswavleebisaTvis. amitom, aseTi cdis Casatareb-
lad maswavlebeli winaswar sagangebod emzadeba. sxvadasxva movlenis 
demonstraciis dros mosalodnelia erTgvari safrTxeebi da gauTval-
iswinebeli faqtebi. tenian  dRes, magaliTad, SesaZloa gaZneldes mux-
tis dagroveba generatorze, TviT 30 moswavlis sunTqvisgan gamoyo-
filma tenmac ki SeiZleba iqonios gavlena imaze, Tu ramdenad swrafad  
moimatebs muxti. 

meore, mniSvnelovania, rom maswavlebelma uzrunvelyos sakuTari da 
moswavleebis usafrTxoeba. magaliTad, tute  liTonebis aqtiurobis 
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sademonstracio cda usafrTxoebis ekranisa da saTvaleebis, agreTve  
liTonis mxolod mcire naWrebis gamoyenebas moiTxovs.  boTlebi, 
romlebSic inaxeba natriumi da kaliumi, moswavleebisaTvis advilad 
xelmisawvdomi ar unda iyos. patara, van der graafis generatorebi, 
romlebic skolebSi gamoiyeneba, maswavleblisaTvis (roca Tavis Tavs 
muxtavs) mxolod im SemTxvevaSia usafrTxo, Tu is izolaciur plat-
formaze dgas.

mesame, maswavlebelma unda gaiTvaliswinos, rom xelsawyoebis didma 
raodenobam SeiZleba Seasustos moswavleTa yuradReba Tavad movleni-
sadmi. moswavleebs SeiZleba daamaxsovrdeT usafrTxoebis ekrani, saT-
valeebi, rezinis xelTaTmanebi, pinceti da ara liTonis patara naWrebi, 
romlebic SiSxinebdnen; an ufro metad van der graafis generatoris 
mokaSkaSe sfero da xmauriani Zrava, romelic Rveds amoZravebs, vidre 
naperwklebi. maswavlebelma ise unda warmarTos procesi, rom moswav-
leebma yuradRebis fokusireba moaxdinon mniSvnelovan aspeqtebze 
(magaliTad, nivTierebis gvarobaze, movlenaze) da ara xelsawyoebze. 

maswavleblis meoTxe amocanaa moswavleTa CarTva diskusiaSi imis 
Sesaxeb, Tu ra xdeba Tavad demonstrirebis procesSi. es yvelaze rTu-
li nawilia, radgan SesaZloa, demonstraciis dros dadges drois didi 
Sualedebi, roca maswavlebelma ar icis, ra Tqvas. amitom `scenaris~ 
dagegmva da gameoreba iseve mniSvnelovania, rogorc Tavad demonstra-
ciis CatarebaSi gavarjiSeba. 

mexuTe amocana isaa, rom maswavlebelma klass ufro siRrmiseulad 
daanaxvos movlena, romelsac   uSualod akvirdeba da miawodos Teo-
riuli masala, romelic xsnis am movlenas. aseTi midgoma xels uwyobs 
abstraqtulis realurad demonstrirebul movlenasTan dakavSirebas.  
Sesabamisad, moswavleebisaTvis raRac abstraqtuli xelSesaxebi xdeba. 

kargad Catarebuli sademonstracio cda did Zalisxmevas moiTx-
ovs maswavleblisagan. ase rom, man, SesaZloa, verc gaiazros, ramdenad 
rTulia es, sanam Tavad ar Caatarebs cdas. am dros aucilebelia, mas-
wavlebelma gaiTvaliswinos ramdenime faqtori, romelic mniSvnelovan 
rols asrulebs demonstraciis organizebasa da warmatebiT CatarebaSi. 
kargia, Tu damwyebi maswavlebeli daakvirdeba gamocdili maswavleblis 
mier Catarebul aqtivobas. 

qvemoT warmodgenili sqemebi daexmareba damwyeb maswavleblebs da-
kvirvebis procesSi:
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dakvirveba  sademonstracio cdis mimdinareobaze 
moswavleTa mdebareoba: sxedan Tu dganan moswavleebi? ram-
denad kargad Cans sademonstracio obieqti (movlena) yvela 
moswavlisaTvis?
usafrTxoeba: ramdenadaa daculi  usafrTxoebis wesebi?
maswavleblis prezentacia: rogori Sesavali keTdeba? aqvT Tu 
ara moswavleebs naTeli warmodgena demonstraciis mizanze? 
ramdenad kargad flobs maswavlebeli aparaturas? rogor ko-
mentars akeTebs maswavlebeli demonstrirebis procesSi?
moswavleTa CarTuloba/reaqcia: rogoria interesi? aris Tu 
ara molodinis/moulodnelobis gancda?

moswavleTa monawileoba: moswavleebi monawileebi arian Tu 
damkvirveblebi?  aqtiuroben Tu ara moswavleebi: a) kiTxvebis 
dasmisa da pasuxis gacemis procesSi?   b) dakvirvebisa da kiTx-
vis procesSi?
gakveTilis Sesabamisoba mizanTan: ramdenad Seesabameba demon-
stracia gakveTilis mizans? ra mohyveba demonstracias: xdeba 
Tu ara raime aqtivobiT naswavlis Sejameba? moiTxovs Tu ara 
es aqtivoba moswavleebisgan imis gamoyenebas, rac maT manamde 
iswavles? hqonda mas raime sxva funqcia? rogor aRricxaven 
demonstraciis mimdinareobas moswavleebi? akeTeben Tu ara 
moswavleebi Canawerebs demonstraciis dros? warmarTavda Tu 
ara vinme maT saqmianobas?

2.2.1.2. sademonstracio cda: mTeli klasis   monawileobiT

moswavleebis mier Catarebuli praqtikuli samuSaos didi nawili,  
xSirad, aseve isaxavs miznad movlenis arsis ilustrirebas anu sademon-
stracioa. maswavlebeli avalebs moswavleebs xelsawyoebis gamarTvas, 
raTa maT Tavad SeZlon movlenaTa demonstrireba. Semdeg maswavlebe-
li avalebs moswavleebs Sesabamisi aqtivobis Sesrulebas instruqciis 
mixedviT, magaliTad: Canacvlebis reaqciebi, foTlebis testireba saxa-
meblis Semcvelobaze, ujredebze mikroskopiT dakvirveba da majisce-
mis gazomva moZraobis dawyebamde da mis Semdeg. es mcire CamonaTvalia 
aqtivobebis im didi siidan, rac SeiZleba klasSi gakeTdes.

	 erTi SexedviT, kargi praqtikuli gakveTili advili Casatare-
belia, magram sinamdvileSi es ase araa. damwyebi maswavlebeli unda 
daakvirdes gamocdili maswavleblis muSaobas, raTa gaiziaros misi ga-
mocdileba. 
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praqtikuli gakveTilis dakvirveba: maswavleblis qmedebebi 
samuSaos daniSnuleba: kargad ician Tu ara moswavleebma, ra 
unda gaakeTon praqtikuli samuSaosTvis? kargad ician Tu ara 
moswavleebma, ratom asruleben isini praqtikul samuSaos?
usafrTxoeba: rogoraa usafrTxoebis sakiTxebi gadaWrili? au-
cilebelia  Tu ara usafrTxoebis wesebis Sexseneba?
moswavleTa organizeba: sad sxedan moswavleebi demonstraciis 
dros? sad imyofebian isini praqtikuli samuSaos dros? rogo-
raa organizebuli moswavleTa moZraoba klasSi?
aparatura/masalebi: sad da rogor aris aparatura/masalebi 
ganTavsebuli? rogor aris ganawilebuli? rogor da rodis 
moxdeba dalageba/dasufTaveba? rogor gamoiyureba labora-
toria gakveTilis bolos?

moswavleTa CarTuloba: ras akeTebs maswavlebeli, roca  mos-
wavleebi praqtikul samuSaos atareben? xmauris ra donea dasa
Svebi?
maswavleblis Careva: ra mizniT  ereva maswavlebeli  praqtiku-
li samuSaos Sesrulebis procesSi? 
drois faqtori: gakveTilis ra nawili gamoiyeneba praqtikuli 
samuSaosTvis?  sakmarisia Tu ara es dro?  
gagrZeleba: rogor iyenebs maswavlebeli moswavleTa Sedegebs? 
rogor reagirebs igi ̀ araswor~ Sedegebze? ra xdeba gakveTilis 
danarCen nawilSi? dakavSirebulia Tu ara is praqtikul samu-
SaosTan?

SesaZloa, moswavleTa mier miRebuli Sedegebi mosalodnelisgan 
gansxvavebuli aRmoCndes. araswori Sedegebis ignorireba advilia, Tum-
ca  ar aris mizanSewonili. umjobesia,  gakeTdes analizi, Tu ratom 
miiReT aseTi Sedegebi. 

qvemoT mocemulia moswavleze fokusirebuli dakvirveba praqtiku-
li gakveTilis msvlelobisas. 
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praqtikuli gakveTilis dakvirveba: fokusi moswavleebze
samuSaos daniSnuleba: rogor igeben moswavleebi, Tu ra unda 
gaakeTon? waikiTxes Tu ara maT raime instruqcia?
usafrTxoeba: icaven Tu ara moswavleebi usafrTxoebis wesebs? 
mizani: naTelia Tu ara samuSaos mizani yvela moswavlisaTvis? 
Tqveni azriT, ra aris mocemuli praqtikuli samuSaos mizani?
aparatura/masalebi: ician Tu ara moswavleebma, sad moiZion da 
rogor gamoiyenon xelsawyoebi? aRniSneT is problemebi, rom-
lebsac isini awydebian.
moswavleTa jgufebi: TanamSromloben Tu ara moswavleebi jgu-
febSi?  vaJebi da gogonebi Tanabrad inawileben davalebebs? 
arian Tu ara pasiuri mayureblebi? arian Tu ara moswavleebi 
CarTuli davalebis SesrulebaSi? xom ar xdeba sxva qmedebebi,  
romlebic araa dakavSirebuli samuSaosTan?
moswavleTa saubrebi: raze laparakoben bavSvebi aqtivobis pro-
cesSi? ras exeba davalebasTan dakavSirebuli saubari – proce-
duras Tu mizans?
procesSi Careva: iTxoven Tu ara moswavleebi maswavleblis dax
marebas? risTvis? iTxoven Tu ara erTmaneTis daxmarebas? 
drois faqtori: drois ra nawils andomeben moswavleebi praq-
tikul samuSaos?
miznis miRweva: iReben Tu ara moswavleebi Sedegebs? axerxeben 
Tu ara isini maT interpretacias? rogor arian isini CarTuli? 
ras weren isini praqtikuli samuSaos Sesaxeb?

aseve, mniSvnelovani da gasaTvaliswinebelia, rogor xelmZRvanelo-
bas gauwevs maswavlebeli moswavleebs  praqtikuli samuSaos msvlelo-
bis dros. man Tvali unda adevnos moswavleebis CarTulobas da da-
exmaros siZneleebis daZlevaSi. maswavlebelma damxmare kiTxvebi unda 
gamoiyenos, raTa daexmaros moswavleebs sakvanZo movlenebis aRqmaSi: 
`iseTive didi raodenobis buStukebs iRebT Tu ara, ramdensac adre 
iRebdiT?~ ̀ romeli nivTiereba warmoqmnis am buStukebs?~. maswavlebel-
ma, aseve, unda dasvas iseTi kiTxvebi, romlebic aiZulebs moswavleebs, 
ifiqron, Tu ratom xdeba esa Tu is movlena: `Tqveni azriT, ra xdeba?~, 
`ram dagarwmunaT, rom buStukebi wyalbadis iyo?~, `saidan gaCnda isi-
ni?~ da a.S.

2.2.2. praqtikuli unar-Cvevebis gasavarjiSebeli  samuSaoebi

sabunebismetyvelo sagnebis gakveTilebze xSirad gamoiyeneba lab-
oratoriuli aRWurviloba: mikroskopi, bunzenis sanTura, pipetebi da 
sinjarebi, saswori da sxva. Zalian mniSvnelovania, rogor miawvdis pe
dagogi moswavleebs informacias  xelsawyoebis Sesaxeb da rogor gaac-
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nobs TiToeulis moxmarebis wess. amdenad, aucilebelia, maswavlebelma 
jer TviTon gamoimuSaos  unarebi da SeiZinos codna, raTa moswavleebs 
kargad gaagebinos xelsawyos daniSnuleba. amitom umjobesia, maswav-
lebelma Tadarigi daiWiros imisaTvis, rom moswavleebs sakmarisi dro 
hqondeT axali unarebis SesaZenaT da gasavarjiSeblad. 

imis miuxedavad, rom zogjer mTeli gakveTili eTmoba  axali unaris 
SeZena-ganviTarebas (magaliTad, rogor gamoviyenoT mikroskopi), misi 
ganmtkiceba, rogorc wesi, momdevno  gakveTilis farglebSic xdeba.

mikroskopi kargi magaliTia, radgan bevri praqtikuli gakveTili 
tardeba misi gamoyenebiT. maSinac ki, roca mikroskopi jerovnadaa 
fokusirebuli, moswavleebi saTanadod ver axerxeben  sakvlevi obieq-
tis detalebis dakvirvebas. 

maswavlebelma moswavleTa yuradReba unda mimarTos mniSvnelovan 
detalebze: maswavleblis  roli is aris, rom mikroskopiT preparatis 
dakvirvebisas daexmaros moswavleebs mniSvnelovani detalebis dafiq-
sirebaSi da maT aRqmaSi. naxatebi dafaze, ilustraciebi wignebSi an fo-
toebi erTnairad efeqtianad SeiZleba iqnes gamoyenebuli  damxmare ma-
salad. zogadad, dakvirvebis efeqti damokidebulia winaswar arsebul 
codnaze: rac ufro meti iciT, miT ufro ukeT afiqsirebT  masalis 
maxasiaTeblebs.  maswavleblis roli  is aris, rom sworad warmarTos 
dakvirvebis procesi.

2.2.3. kvleviTi praqtikuli samuSaoebi da problemis gadaWraze 
orientirebuli  samuSaoebi

sabunebismetyvelo sagnebis swavlebisas mniSvnelovania yuradReba 
imaze gamaxvildes,  Tu rogor moipoveba mecnieruli codna, rogor 
agrovebs da iyenebs monacemebs mecnieri Tavisi ideebis gasamyareblad 
an Sesamowmeblad. ufro metic, moswavleebs Tavad unda SeeZloT 
dagrovili codnis praqtikul samuSaoebSi gamoyeneba, kvlevebis Cata-
reba, mtkicebulebebis mogroveba, gaanalizeba da Sefaseba. 
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skolaSi gamoyenebuli kvlevebi SeiZleba davyoT Semdeg tipebad:

kvlevis tipebi 

kvlevis tipi maxasiaTeblebi da magaliTebi

klasifikacia an ka-
tegorizacia

arsebuli sistemis gamoyeneba an axlis Seqmna obi-
eqtebis klasificirebisaTvis (magaliTad, minera-
lebis, foTlebis an uxerxemloebis).

nimuSebis moZieba iseTi kiTxvebi, magaliTad: `romeli mcenareebi 
uZlebs dabal temperaturas?~ da `romeli mcena-
reebi izrdeba xmeleTze zRvis donidan sxvadasxva 
simaRleze?~ – migviyvans nimuSebis moZiebamde. aq 
cvladebis kontroli SeuZlebelia, amitom mize-
zisa da Sedegis dadgena rTulia. amis miuxedavad,  
SeiZleba pirvel da meore faqtors Soris kore-
laciis identificireba. aseTi kvlevis Catarebis 
winapirobaa imis daSveba, rom moswavleebs aTvi-
sebuli  aqvT kvlevis meTodi, romelic saWiroa 
pasuxis gasacemad kiTxvaze: `romeli saxeobis 
mcenareebi izrdeba am garemo pirobebSi?~.

monacemTa Sefaseba 1. kvlevis es tipi SeiZleba martivi Sedarebebis 
enaze vaswavloT. magaliTad, ,,Seadare sxvadas
xva masalis Tboizolaciuri Tvisebebi~; `Seadare 
sxvadasxva saxis boWkoebis gamZleoba gaWimvisas~ 
da a.S. 
2. aseTi tipis kvleva SeiZleba Catardes ama Tu im 
faqtoris moqmedebis dasadgenad: `rogoria fena-
Ta raodenobis gavlena am masalis Tboizolaciur 
Tvisebebze?~; `rogoria sxvadasxva temperatu-
ris moqmedeba safuari sokos gamravlebis inten-
sivobaze?~ da a.S. 
3. aseTi tipis kvleva SeiZleba Catardes im faqto-
rebis mosaZieblad, romlebmac SeiZleba gavlena 
moaxdinon sxva faqtorebze, magaliTad: `ra fa-
qtorebi ganapirobebs vaSlis swraf gayavisfrebas 
(daJangvisas)?~; `romeli faqtorebi ganapirobebs 
liTonis winaRobas?~.

kvleviTi modelebi aq xdeba koncefciis/Teoriis testireba situa-
ciis modelirebiT. magaliTad, wylis danakargis 
gamokvleva  sxvadasxva zomis `oazisis~ kubidan – 
imis dasadgenad, Tu ra gavlenas axdens zedapiris 
farTobis (s) moculobasTan (v) Sefardeba mcena-
reebSi wylis transportirebaze.
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kvlevis procesi igulisxmeba garkveuli drois ganmavlobaSi  mona-
cemebis  Cawera da aRricxva (mcenaris zrda, gana-
Tebis intensivoba SenobaSi, temperaturuli gan-
sxvavebebi Senobis sxvadasxva nawilSi) an/da drois 
ra intervalSi da rogori sixSiriT unda Catardes 
gazomvebi.

aRWurvilobis mom-
zadeba 

axali instrumentis sizustisa da saimedoobis te-
stireba. magaliTad: aparatiT pulsis sixSiris ga-
zomva; Termometrebis sizustis testireba; iseTi 
xelsawyos Seqmna, romliTac SeZleben qaris siCqa-
ris gazomvas; iseTi wredis Seqmna, romelic wvimis 
dawyebisTanave zars darekavs da a.S.

kvleviTi procedurebis swavleba
kvleva, rogorc wesi, ramdenime safexurs moicavs. 
kvlevis safexurebi

1.	 gamokvlevis dagegmva da organizeba:
•	gamonaxeT interesis sfero, romelic SeiZleba  gamoikvlioT;
•	gamoikvlieT, ra gaakeTes sxvebma am sferoSi Tqvenamde;
•	sakiTxi dasviT ise, rom misi gamokvleva SesaZlebeli iyos;
•	iwinaswarmetyveleT kvlevis Sedegi;
•	moifiqreT, ra monacemebia saWiro kiTxvaze pasuxis gasacemad;
•	moifiqreT, rogor SeagrovebT monacemebs da rogor darwmundebiT, 

rom isini  sandoa;
•	moifiqreT, romeli cvladebi SeamowmoT, Tu  saerTod aris  cvladebi;
•	moifiqreT, romeli cvladebia damoukidebeli, Tu   saerTod aris 

cvladebi;
•	moifiqreT, Tu romeli cvladia damokidebuli;
•	daadgineT da SeagroveT aucilebeli xelsawyoebi monacemTa aRsari-

cxavad.

2.	 monacemTa miReba:
•	CaatareT sacdeli gazomvebi;
•	SearCieT monacemTa aRsaricxavi cxrilebi;
•	miiReT da aRricxeT monacemebi;
•	gadawyviteT, rodisaa aRricxuli monacemebi sakmarisi.

3.	 monacemTa analizi:
•	gadawyviteT, romeli grafikuli meTodi iqneba yvelaze efeqturi mi-

Rebuli monacemebis warmodgenisa da analizisTvis;
•	saTanado grafikuli meTodis gamoyenebiT moZebneT Tqveni kvlevisT-

vis saWiro monacemebi;
•	gamoiyeneT aRniSnuli monacemebi daskvnis gamosatanad.
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4.	 monacemTa Sefaseba:
•	SeafaseT monacemebi. Sefasebis dros gaiTvaliswineT: Segrovebis me-

Todis sandooba, rTulad gasakontrolebeli faqtorebi, sazomi xel-
sawyoebis sizuste, savaraudo Secdomebi;

•	monaxeT sawyis kiTxvaze pasuxis iseTi forma, romelic asaxavs rogorc 
Tqven mier mokvleul masalas, aseve am masalis sarwmunoobas.

5.	 komunikacia:
•	dawereT kvlevis angariSi.

is garemoeba, rom moswavle Tavad atarebs kvlevas, ar aris sakmari-
si kvlevis unaris gansaviTareblad. amisaTvis aucilebelia gacilebiT 
meti, sistematuri swavleba, kerZod, `proceduruli codna~  (labeni 
da mileri, 1996). 

•	sTxoveT moswavleebs, daaxarisxon samecniero da arasamecniero SekiTx-
vebi.

•	mieciT moswavleebs samecniero SekiTxvebi da kvlevis sxvadasxva meTodi; 
sTxoveT maT, Seusabamon SekiTxvebi saTanado meTodebs.

•	sTxoveT moswavleebs, gaakritikon araswori meTodebi. ar aris aucilebe-
li, es iyos werilobiTi formiT – Tqven yovelTvis SegiZliaT aCvenoT 
maT aravaliduri/arasando testi da sTxovoT masSi Secdomis povna.

•	 aCveneT moswavleebs monacemTa baza da hkiTxeT, romeli grafikuli meTo-
debi iqneba misTvis mizanSewonili.

•	miawodeT moswavleebs monacemebi sxvadasxva ganmartebiT da hkiTxeT,  yve-
laze zustad  romeli ganmarteba Seesabameba monacemebs.

•	gaacaniT moswavleebs sxva moswavleTa namuSevrebi da SeadgenineT Sefase-
bis kriteriumTa sistema.

gasagebia, rom sabunebismetyvelo sagnis maswavlebelma unda axsnas  
samecniero koncefciebi,  magaliTad, gravitacia, homeostazi, magram 
man aseve unda Seaswavlos moswavles kvlevis koncefciebi: magaliTad, 
damoukidebeli da damokidebuli cvladebi, sakontrolo cvladebi, si-
dideTa validuroba/sandooba da sxva.

ra ganapirobebs kvlevis siZneles?

kvlevisTvis damaxasiaTebeli siZnele gamomdinareobs Semdegi xuTi 
faqtoridan:

1.	 damokidebuli, damoukidebeli da sakontrolo cvladebis gan-
sazRvra;

2.	 damokidebul da damoukidebel cvladTa tipebi;
3.	 damoukidebel cvladTa raodenoba;
4.	 Sefasebis da analizis etapebi;
5.	 kvlevis sandoobis xarisxi.
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maswavlebelma unda auxsnas moswavleebs terminebi: `damoukidebe-
li cvladi~ (anu iseTi parametri/piroba/Tviseba, romelsac mkvlevari 
cvlis) da `damokidebuli cvladi~ (anu iseTi, romelic potenciurad 
damokidebulia damoukidebel cvladze).

imisaTvis, rom moswavleebma erTmaneTisagan gaarCion damoukidebe-
li da damokidebuli cvladebi, xSirad, maswavlebeli ase axasiaTebs 
maT: ,,damoukidebeli cvladi aris is, rasac me vcvli~ da `damokidebu-
li cvladi aris is, rasac me vakvirdebi da vzomav~.

sul damokidebuli da damoukidebeli cvladebis sami tipi:
•	 Tvisebrivi (erTeulovani kategoriebi, sityvebiT aRwerili, maga-

liTad, feri, masalis tipi);

•	 diskretuli (mTeli ricxvebi, magaliTad, kidurebis raodenoba, 
fenaTa ricxvi);

•	 uwyveti (nebismieri ricxvi raime diapazonSi, magaliTad, tempera-
tura, wona).

kvlevis procesSi cvladTa raodenobis gazrda  siZneleebs iwvevs. 
rodesac moswavleebs vTxovT, magaliTad, Seiswavlon `zedapiris far-
Tobisa~ da `sxeulsa da garemos Soris temperaturis sxvaobis~ (ori 
damoukidebeli cvladi) gavlena `gacivebis siswrafeze~ (erTi damoki-
debuli  cvladi), es gacilebiT  ufro  Znelia, vidre daadginon erTi 
damoukidebeli cvladis (`zedapiris farTobis~) gavlena  `gacivebis 
siswrafeze~ (erTi damokidebuli  cvladi). sirTule isaa, rom  bevr 
moswavles, romelsac jer ara aqvs ganviTarebuli formaluri opera-
ciuli azrovneba, uWirs logikurad  gaiazros, rogor SeiZleba erTi 
cvladis mudmivad SenarCuneba jer erT wertilSi  da Semdeg misi cvli-
leba sxva wertilSi. aseve, SesaZlebelia gvqondes iseTi kvlevebi, sadac 
erTze meti damokidebuli cvladia. aseTia, magaliTad, kvleva:  `rome-
li siTxea yvelaze blanti da yvelaze gamWvirvale?~ – aq moswavleebs 
mouwevT siblantisa da gamWvirvalobis gancalkevebulad Seswavla. 

	 monacemTa analizisa da daskvnebis gamotanisas moswavleebs uZ-
neldebaT, gadawyviton, romeli monacemebi unda iyos gamoyenebuli 
sawyis kiTxvaze pasuxis gasacemad. xSirad isini Sedegebze saubroben  
yovelgvari interpretaciis gareSe, maSinac ki, roca weren daskvnas. 
xSirad isini saubroben savaraudo molodinze da ara imaze,  rac rea-
lurad miiRes mocemuli kvlevis Sedegad. maswavlebelma ise unda war-
marTos muSaoba, rom moswavleebma dainaxon, rogor unda `waikiTxon 
monacemebi~.  kiTxvebze:  `romelia yvelaze didi da yvelaze mcire ri-
cxvi?~ `ricxvebi izrdeba, klebulobs, mudmivi rCeba Tu SemTxveviT ic-
vleba?~, `aris iseTi ricxvi, romelic mniSvnelovnad gansxvavdeba sxva 
danarCenisgan?~ – pasuxis gasacemad  saWiroa, moswavleebma yuradRebiT 
Seiswavlon ricxviTi monacemebi. 

   monacemebis safuZvelze grafikebis agebis SemTxvevaSi aseve saWi-
roa gamocdilebis SeZena maTi interpretaciisaTvis.  daskvnebis gamo-
tanisas moswavleebs uZneldebaT monacemebis aRweridan ufro ganzo-
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gadebul mtkicebulebebze gadasvla. garkveulwilad, es lingvisturi 
SeTanxmebis sakiTxia. sengs da vond-robinsons (2002) mohyavT magaliTi, 
`rac ufro metia xveulebi eleqtromagnitSi, miT ufro Zlieria igi; 
rac ufro didia deni, miT ufro Zlieria magniti~ – debulebebad: `ele-
qtromagnitis siZliere damokidebulia xveulTa ricxvze da denis si-
dideze. zogadad, rac ufro didia deni...~ 

dakvirvebis 

Sedegebi

dakvirvebis Sede-
gebis ganzogadeba 

•	rac ufro metia xveu-
lebi eleqtromagnitSi, 
miT ufro Zlieria igi. 

•	rac ufro didia deni, 
miT ufro Zlieria mag
niti. 

•	e l e q t r o m a g n i t i s 
siZliere damokidebu-
lia xveulTa ricxvze 
da denis sidideze. zo-
gadad, rac ufro maRa-
lia deni ...” 

zogierT kvlevaSi, sadac SeuZlebelia cvladTa kontroli, moswavle-
ebs sTxoven, eZebon korelacia or cvlads Soris da ara mizezi da Sedegi.  
aseTi tipis kvlevis  daskvnebi saTanado eniT unda iyos gadmocemuli. 

maswavlebelma unda gaiTvaliswinos, rom Tu praqtikuli gakveTi-
lis bolos zari dairekeba maSin, roca moswavleebma es-esaa daasrules 
monacemTa cxrilis Sevseba, ar aris mizanSewonili aseTi saSinao dava-
lebis micema: `gaaanalizeT Sedegebi da gamoitaneT daskvna~, – radgan 
moswavleebs avalebs imis gakeTebas, rac maTTvis, daxmarebis gareSe, 
albaT, yvelaze rTuli gasakeTebelia. 

moswavleebisaTvis monacemTa Sefaseba iseve rTulia, rogorc ana-
lizi. am dros moswavleebma unda ifiqron monacemTa sizustesa da san-
doobaze. SecdomaTa SefasebisTvis moswavleebs unda SeeZloT Semdegi 
faqtorebis identificireba: sizuste, romliTac nebismieri parametri 
SeiZleba gaizomos; saWiroa Tu ara romelime Sedegis ukugdeba da ra-
tom; situaciebi, sadac rTulia cdis dinamikis/mimdinareobis dakvir-
veba (magaliTad, roca qimiuri nivTiereba mTlianad gaixsna); aqvs Tu 
ara azri yvela sididis gasaSualoebas; saWiroa Tu ara Semdgomi gamok-
vleva. maT unda gadawyviton,  ramdenad faseulia monacemebi. Tu mos-
wavleebma ver SeZles cvladTa saTanado da sakmarisad kargi kontro-
li, maSin maTi monacemebis faseuloba saeWvoa. iseT kvlevebSi, sadac 
raRacis nimuSia gamoyenebuli, maT unda gadawyviton, ramdenad sak
marisia nimuSis zoma an odenoba. sasurvelia, maswavlebeli daexmaros 
moswavleebs rogorc Sefasebis, aseve analizis procesSi.
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2.3. usafrTxoebis sakiTxebi: riskis Sefaseba bunebismetyvelebis  
swavlebisas

samuSao adgilze riskis Sefaseba  da usafrTxoebis dacva  Zalian 
mniSvnelovania. maswavlebels unda hqondes warmodgena im safrTxeeb-
ze, romlebic SesaZloa warmoiSvas sabunebismetyvelo mecnierebebis 
gakveTilebze aqtivobebis Catarebis dros. usafrTxoebis moTxovnebis 
dacva sakmaod Sromatevadi samuSaoa da maswavleblebi, xSirad, am sir-
Tuleebis Tavidan aridebis mizniT, saerTod uars amboben praqtikuli 
samuSaoebis Catarebaze. aseTi midgoma ar aris gamarTlebuli. mniSvne-
lovania, moswavleebs vaswavloT aparaturasTan saTanado muSaoba da 
aucilebeli sifrTxilis dacva.

muSaobis dawyebamde aucilebelia nebismieri praqtikuli aqtivobis 
riskis Sefaseba.  riskis Sefasebisas   gasaTvaliswinebelia Semdegi faqto-
rebi:

•	 masalaTa da danadgarebis safrTxe (is, rasac SeuZlia zianis ga-
mowveva);

•	 am masalebTan da aparaturasTan muSaobis Tqveni piradi mzaoba 
da codna;

•	 moswavleTa codna da unarebi;

•	 klasis qceva da Tqveni unari, gaakontroloT is;

•	 winaswari zomebi, romlebic unda gaiTvaliswinoT.

Tu Tqven kargad erkveviT masalebisa da xelsawyoebis gamoyenebaSi 
da SegiZliaT axsnaT ama Tu im safrTxis mizezebi, maSin didia albaToba, 
rom SeZlebT praqtikuli samuSaos usafrTxod warmarTvas. gaiTvalis
wineT moswavleTa unarebi da amis Sesabamisad dagegmeT samuSao pro-
cesi. damoukidebloba, romelsac Tqven miscemT SedarebiT mozrdil 
moswavleebs, usafrTxoebis TvalsazrisiT, SeiZleba ar iyos mizanSe-
wonili ufro patarebisaTvis, romlebic, savaraudod, naklebad gamoc-
dili arian. yofaqceva aseve mniSvnelovani sakiTxia am dros. aqtivoba, 
romelic usafrTxo iqneba erT klasTan, SeiZleba safrTxis Semcveli 
aRmoCndes meoresTan. 
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safrTxe da usafrTxoebis zomebi

safrTxe usafrTxoebis zomebi

laboratoriaSi 
uwesrigod day-
rili sagnebi 

CanTebi, labadebi, ska-
mebi merxebs Soris

moswavleebma skamebi da CanTe-
bi merxebis qveS unda moaTav-
son, xolo labadebi  Camokidon 
specialur sakidebze.

nivTierebaTa 
gacxeleba

cxeli siTxis wveTebi 
an/ da myari sxeule-
bis   natexebi, cxeli 
samfexebi, sinjarebi 
da a.S.; aalebadi si-
Txeebi, cecxli; moswa-
vleebi, romlebmac ar 
ician cecxlTan muSa-
oba 

yuradReba miaqcieT, rom moswav
leebma sworad gaikeTon usafr-
Txoebis saTvaleebi (Tvaleb-
ze da ara Tavis sxva nawilze), 
aswavleT moswavleebs, gamor-
Ton bunzenis sanTura, rogorc 
ki qimiuri nivTiereba daiwyebs 
wveTebis srolas. fexze ide-
qiT, roca praqtikul samuSaos 
awarmoebT; sinjarebi aravisken 
ar unda iyos mimarTuli; visac 
grZeli Tma aqvs, unda Seikras; 
winaswar gaTvaleT, cecxlis da-
naxvisas eiforiis  rogori  done 
iqneba moswavleebSi. 

eleqtruli 
xelsawyoebi

dabalvoltiani bata-
reebi usafrTxoa da 
skolas  maTi regula-
rulad  Semowmeba moe-
Txoveba 

denTan imuSaveT  mSrali xele-
biT.

mJavebi da tu-
teebi

orive wvavs tansac-
mels an kans, Tu isini 
Zlieria, da/an  maTi 
koncentracia maRalia

isargebleT saTvaleebiT, SeZ-
lebisdagvarad dabali molu-
ri Semcvelobis xsnarebiT;  
imuSaveT xsnarebis mxolod 
mcire raodenobiT.

sxva qimiuri ni-
vTierebebi

toqsikuri nivTiere-
bebi; nivTierebebi, 
romlebic alaqaveben 
zedapirs da tansac-
mels; iolad aalebadi 
nivTierebebi

SeamowmeT gamosayenebeli niv-
Tierebis toqsikuroba, ga-
moiyeneT mcire raodenoba, gaa-
kontroleT boTlebi, sadac is 
inaxeba; zogierTi reaqcia SeiZ-
leba Catardes mxolod amwov 
karadaSi.

minis nakeTo-
bebi

daqucmacebuli an ga-
te-xili mina

SeamowmeT  minis yvela nakeTo-
ba; iqonieT gatexili minis Se-
sagrovebeli konteineri. 
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biologiuri ma-
salebi

toqsinebi;  dainfi-
cirebuli cxovelebi; 
alergia; 
mikrobuli kulture-
bi

SeamowmeT nebismieri mcena-
reuli masalis toqsikuroba, 
mikrobuli kulturebi dabeW-
dili unda iyos – zogierTi 
kulturis gamoyeneba  araa ne-
badarTuli. 

mWreli instru-
mentebi

skalpelebi, danebi – 
romlebic advilad 
Wrian kans.

SezRudulad gamoiyeneT; bo-
loebze CamoacviT usafrTxoe-
bis sacobebi.  
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3. informaciuli da sakomunikacio teqnologiebis 
(ist) gamoyeneba sabunebismetyvelo mecnierebebis 
swavlebisas

3.1.Sesavali

teqnologiuri revolucia iseTi siswrafiT viTardeba, rom, sa-
varaudod, am wignis dabeWdvamde gamoCndeba sxva axali  eleqtronu-
li resursebi,   razedac Semdeg guli dagvwydeba, rom ar aRvwereT. 
am nawilis/Tavis mizania, xeli SegiwyoT  ist-is gamoyenebis unarebis 
ganviTarebaSi da mogceT rekomendacia, rogor aqcioT ist-i efeqtur 
instrumentad swavla- swavlebis procesSi.

3.2. ist  resursebi skolaSi

sanam ist-ze dafuZnebuli aqtivobebis ganxilvas daviwyebT, girCevT 
SeafasoT Tqveni skolis ist resursebi. ra SeiZleba mivakuTvnoT am 
resursebs? es, Cveulebriv, aris  skolis kompiuterul klasebSi arse-
buli kompiuterebi, an klasi, sadac SegaqvT leptopebi. bevr skolas 
aqvs proeqtori da ekrani. skolebis nawils aqvs interaqtiuri dafebi. 
ist resursebs ganekuTvneba cifruli, foto- da video- kamerebi, ska-
nerebi da mobiluri telefonebic ki. ist resursebs, aseve, miekuTvne-
ba kompiuteruli programebi. dResdReobiT arsebobs kompiuteruli 
programebis didi mravalferovneba. arsebuli programebis gamoyene-
ba dagexmarebaT samecniero ideebis ganviTarebasa da swavlebis SesaZ-
leblobebis gafarToebaSi.

meore mxriv, ist resursebis  saswavlo procesSi CarTva  garkveul 
riskebTanac aris dakavSirebuli. dasaxuli miznis misaRwevad Sesafe
risi saswavlo TamaSebis, animaciebis, simulaciebis, videoklipebisa da 
suraTebis moZieba, gacnoba da damuSaveba maswavleblis mxridan did 
dros moiTxovs. resursis SerCevas yovelTvis  kritikulad miudeqiT: 
Seesabameba ki ist resursi  im mizans, romlis miRwevasac apirebT?  Tu 
gakveTilze gamoiyenebT iseT resurss, romelsac kargad ar icnobT, 
SesaZlebelia mTeli saswavlo procesi ascdes dasaxul saswavlo mi-
zans.  arsebobs sxva saxis riskic. ist resursebis gamoyeneba SesaZle-
belia mxolod gamarTuli teqnikuri mowyobilobebis pirobebSi; Tumca  
gamarTuli teqnikuri saSulebebis arsebobis SemTxvevaSic ki, yovelT-
vis aris imis riski, rom programam ver imuSaos  saWiro dros. amitom 
sasurvelia, yovelTvis momzadebuli gqondeT alternatiuli aqtivoba, 
romelic ar iqneba damokidebuli teqnikur mowyobilobebze.  
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3.3. gakveTilebis dagegmva da struqturireba ist-is 
gamoyenebiT

ist-is sanam ganvixilavT  meSveobiT swavlebis strategiebs, mimo-
vixiloT is unarebi, romlebic dagWirdebaT Tqven, rogorc pedagogs, 
raTa srulfasovnad ist-zeCarToT saswavlo procesSi  dafuZnebuli 
aqtivobebi. 

sasurvelia, maswavlebeli flobdes, sul mcire, ofisis (Office)1 pro-
gramuli uzrunvelyofis paketis programebs:

Word (vordi) – teqsturi redaqtori;

Excel  (eqseli) – eleqtronuli cxrilebis redaqtori;

Power Point – (fauerfoinTi)– prezentaciebis Sesaqmneli redaqtori.

kerZod, `fauer foinTi~ (Power Point) mosaxerxebeli saSualebaa gak-
veTilis dagegmvisa  da efeqtianad warmarTvisTvis. SegiZliaT winaswar 
moamzadoT slaidebi saswavlo miznis warsadgenad, gakveTilis sakvanZo 
sakiTxebze moswavleTa yuradRebis gasamaxvileblad da sxva. slaidze 
warmodgenili frazebi martivad aRsaqmeli da konkretuli unda iyos. 
slaidebis raodenoba, ra Tqma unda, gamomdinareobs yoveli konkretu-
li gakveTilis saWiroebidan,  magram girCevT, ar gamoiyenoT slaidebis 
didi raodenoba. erTi gakveTilisTvis optimaluria  xuTslaidiani 
prezentacia, magaliTad: 

1.	samotivacio suraTi, romelic miipyrobs moswavleTa yuradRebas  
da  gaaRvivebs maT cnobismoyvareobas; 

2.	saswavlo mizani;
3.	mkafiod Camoyalibebuli aqtivobis gegma da instruqciebi (ra, 

rogor, ra droSi   da a.S.); 
4.	Sefasebis kriteriumebi;
5.	gakveTilis bolos misaRwevi saswavlo Sedegi.

3.4. ist-is strategiebi bunebismetyvelebis swavlebisaTvis

erovnul saswavlo gegmaSi ist-iT swavlebas mniSvnelovani adgili 
ukavia.

saswavlo procesSi informaciuli da sakomunikacio teqnologiebis 
gamoyenebas ramdenime mniSvnelovani mxare aqvs, kerZod:

•	 informaciuli da sakomunikacio teqnologiebis gamoyeneba xels 
uwyobs saganTa Soris kavSirebis warmoCenas. es gansakuTrebiT 
mniSvnelovania swavlebis dawyebiT safexurze, rodesac saswavlo 
disciplinebis umetesoba  integrirebulad iswavleba.

1 Office _ (ofis) – Microsoft -is mier gamoSvebuli programuli uzrunvelyofis paketi. Sei-
cavs ramdenime cnobil redaqtors. maT Sorisaa: Office Word, Office Excel, Office PowerPoint.
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•	 informaciuli da sakomunikacio teqnologiebis gamoyeneba xels 
uwyobs SemoqmedebiTobisa da inovaciuri midgomebis ganviTare-
bas, rac Zalze mniSvnelovania problemaze orientirebuli da  
konstruqtivistuli swavlebisas saTanado saswavlo garemos Sesa
qmnelad.

•	 ist-is gamoyenebiT SesaZlebelia iseTi TvalsaCinoebebis Seqmna da 
gamoyeneba, romlebic saWiroa axali cnebis, obieqtisa da proce-
duris Semotanisas. amis magaliTebia: ariTmetikuli moqmedebebis  
Sesruleba (realizacia) TvalsaCinoebis  gamoyenebiT (dawyebiT 
safexurze), iseTi bunebrivi movlenebis simulacia, razedac re-
alur viTarebaSi dakvirveba SeuZlebelia an Zalze rTulia (saba-
zo da saSualo safexurze).

•	 ist-is gamoyenebam SesaZloa ufro efeqturad da intensiurad 
Seuwyos xeli erovnuli saswavlo gegmiT gaTvaliswinebuli iseTi 
unar-Cvevebis ganviTarebas, rogoricaa, magaliTad: 

o	vizualuri Tu raodenobrivi kanonzomierebebis aRmoCenis una
ri (kanonzomiereba saganTa/movlenaTa mimdevrobaSi, kanonzomi
ereba grafikul gamosaxulebaSi, raodenobrivi cvlilebis 
kanonzomiereba) anu raodenobrivi wigniereba; 

o	obieqtTa zomebis dadgenisa da Sefasebis unari; 
o	informaciis gaazrebisa da erTi formatidan meoreSi gaday-

vanis unari (magaliTad: teqsturi masalisaTvis grafikuli ga-
mosaxulebis SerCeva da piriqiT; sityvierad aRwerili raode-
nobrivi informaciis grafikuli gamosaxva da piriqiT; sivrcu-
li warmodgena) anu semiotikuri kompetencia; 

o	TanamSromlobis unar-Cvevebi; 
o	samuSao sivrcis momzadebisa da saWiro saSualebebis SerCevis 

unari.
cifruli wigniereba warmoadgens gamWol prioritetul kompeten-

cias, rac gulisxmobs imas, rom mis ganviTarebas yoveli sagnis swav-
lebisas garkveuli dro unda daeTmos. 

amonaridi erovnuli saswavlo gegmidan:
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Tavi VIII. prioritetuli gamWoli kompetenciebi

muxli 48. erovnuli saswavlo gegmis prioritetuli gamWoli kompeten-
ciebi
1. zogadi ganaTlebis erovnuli miznebisa da sazogadoebrivi moTx-
ovnebis gaTvaliswinebiT, erovnuli saswavlo gegma gamoyofs cxra pri-
oritetul gamWol kompetencias, romelTa floba gadamwyvetia Tana-
medrove samyaroSi TviTrealizebisa da saTanado adgilis damkvidrebi-
saTvis. prioritetuli gamWoli kompetenciebi moicavs im ZiriTad cod-
nasa da unarebs, romelTa gamomuSavebasa da ganviTarebas xels uwyobs 
erovnuli saswavlo gegmiT gaTvaliswinebuli yvela sagnis swavleba, 
specifikuri kompetenciebis ganviTarebasTan erTad.

2. prioritetuli gamWoli kompetenciebis dasaufleblad aucilebelia 
saswavlo procesSi saganTSorisi kavSirebis damyareba. maswavlebelma 
xeli unda Seuwyos moswavles, rom man erT romelime saganSi SeZenili 
codna da gamocdileba sxvadasxva Sinaarsobriv konteqstSi gadaitanos 
da gamoiyenos.

3. prioritetuli gamWoli kompetenciebia: 
a) wigniereba. tradiciuli gagebiT, sityva `wigniereba~ gulisxmobs 

kiTxvis, weris, mosmenisa da laparakis mizniT enis gamoyenebis unars. 
dRes am cnebis Sinaarsi gacilebiT mets moicavs; Tanamedrove gagebiT, 
wigniereba aris cvalebad konteqstSi kiTxvis, weris, informaciis da-
muSavebis, ideebisa da mosazrebebis gamoTqmis, gadawyvetilebis miRe-
bisa da problemebis mogvarebis unari im codnis safuZvelze, romel-
sac adamiani mTeli cxovrebis ganmavlobaSi iZens; 

b) mediawigniereba. sakomunikacio teqnologiebis ganviTarebis Sedegad, 
Tanamedrove samyaroSi, tradiciul teqstebTan erTad, mniSvnelo-
vani adgili daikava multimediurma teqstebma – teqstebma, rom-
lebic erTdroulad iyenebs enobriv, xmovan da vizualur saSuale-
bebs. garda amisa, Tanamedrove msoflioSi media yvelaze mZlavri 
kulturuli iaraRia, romelmac adamianis cxovrebis yvela sfero 
moicva. amitom aucilebelia, moswavlem SeZlos, erTi mxriv, am axali 
stilisa da mravalgvari formis multimedia teqstebis aRqma-gaazre-
ba, interpretireba, gamoyeneba da Seqmna, meore mxriv, mediasamyaro-
Si orientireba, swori arCevanis gakeTeba (informaciis `gafiltvra~) 
da miRebuli informaciis kritikulad Sefaseba. am TvalsazrisiT, 
mediawigniereba xels uwyobs kritikuli azrovnebis ganviTarebas;

g) cifruli wigniereba (igivea, rac kompiuteruli wigniereba). Tana-
medrove msoflioSi sakomunikacio da cifruli teqnologiebis ganvi-
Tarebam wignierebis cneba kidev ufro gaafarTova. igi amJamad moicavs 
qseluri Ziebis, teqstebis eleqtronuli damuSavebisa da teqsturi 
Setyobinebis programebis gamoyenebis unarsac, rasac mTlianobaSi ci-
fruli wigniereba ewodeba. informaciuli da sakomunikacio teqnolo-
giebis gamoyeneba xels uwyobs moswavleebSi SemoqmedebiTi da inovaci-
uri midgomebis, raodenobrivi wignierebisa da semiotikuri kompeten-
ciebis  gamomuSavebas.
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sabunebismetyvelo mecnierebebis swavleba  ist-is gamoyenebis gareSe 
Tanamedrove droSi warmoudgenelia. bunebismetyvelebis swavlebisas 
ist-is gamoyeneba xels uwyobs mecnieruli midgomebis Camoyalibebas. 

warmogidgenT sabunebismetyvelo mecnierebebis gakveTilebze ist-
ze dafuZnebuli aqtivobebis ramdenime tips.

cxrili: `ist-is swavlebis aqtivobebi  sabunebismetyvelo mecniere-
bebSi~

aqtivobis tipi magaliTebi da resursebi

informaciis Segroveba 
da monacemTa Seswavla

internet brouzerebis1 gamoyeneba, 
veb-gverdebi, uaxlesi monacemebis 
Segroveba,  da multimedia _ fleSba-
raTebi, kompaqt- diskebi (CD/DVD)

praqtikuli samuSao sensorebis, interfeisebis2, monacem-
Ta Seyvanis programebis,  videoebis 
gamoyeneba.

monacemTa damuSaveba eqselis cxrilebis, grafikuli pro-
gramebis, monacemTa bazebis gamoyene-
ba

simulaciebi da anima-
ciebi

virtualuri eqsperimentebi, vizua-
luri damxmare masala, rac  daexmare-
ba moswavles movlenaTa axsnaSi
 

konceptualuri kavSi-
rebis ageba da gageba

`vizio~ programaSi agebuli koncep-
tualuri kavSirebis rukebi, intera-
qtiri dafis (WB) aplikaciebi,  eleq
tronuli xmis micemis sistemebi (EVS) 

maTematikuri modele-
bis gamoyeneba

kavSirebis gamokvleva, Teoriebis 
varaudi da testireba, eqselis tipis 
programebis gamoyeneba

komunikacia saredaqtoro paketebi, fauerfoinTi, 
gamoqveyneba, veb-avtoroba, fotoebi-
sa da gamosaxulebebis cifruli gada-
Reba, video konferenciebi

2  Browser _ [brouzeri] Web Browser  internetTan samuSo programa. gamoiyeneba veb gver-
debisa da saitebis dasaTvaliereblad. yvelaze popularuli internet-brouzerebi:

3 interfeisi _ kompiuterisa da adamianis urTierTobis samuSao wertili an garemo. 
xSir SemTxvevaSi kompiuteris operaciuli sistema momxmarebels garkveul interfeiss 
sTavazobs, ris meSveobiTac momxmarebeli muSaobs/urTierTqmedebs kompiuterTan.
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a) aqtivobis tipi: informaciis Segroveba da monacemTa Seswavla: 
veb-gverdebisa da kompaqt-diskebis gamoyeneba

veb-gverdebis umetesoba gadatvirTulia teqstebiT. aqedan gamom-
dinare, informaciis SegrovebasTan dakavSirebuli davaleba unda iyos 
mkafiod Camoyalibebuli. bundovnad micemuli davalebis (magaliTad, 
,,moiZieT informacia mtacebel cxovelebze”, ,,moiZieT informacia 
qimiur nivTierebebze”)  SemTxvevaSi moswavleebi did dros dakargaven, 
maTi Sromis efeqtianoba ki dabali iqneba.  

veb-gverdebis SerCevisas amoarCieT iseTi, romelic Sesaferisia 
Tqveni klasisa da konkretuli saswavlo miznebisaTvis. moZebneT saite-
bi da kompaqt-diskebi, romelTa navigacia4 iolia da romelic Seicavs 
videoklipebs, karg animaciebs, Ziebis gamarTul sistemebsa da Sema-
jamebel testebs.

veb-gverdebis  SerCevisas SeafaseT misi interaqtiurobis xarisxi. 
rac ufro interaqtiuria  veb-gverdi, miT ufro saintereso iqneba is 
maswavlebels ki mravalferovani aqtivobebis Catarebis saSualebas mis-
cems. Tumca, zogierT SemTxvevaSi, miznis misaRwevad SedarebiT dabali 
interaqciis mqone resursis gamoyenebac gamarTlebulia.

veb-gverdebis interaqtiurobis done SegiZliaT SeafasoT am marti-
vi sqemis  gamoyenebiT:

•	 dabali interaqcia: veb-gverdze ganTavsebulia  mxolod sakiTxavi 
masala, teqstebi da iZleva saZiebo sistemis gamoyenebis (brou-
zingi) saSualebas. (magaliTad: vikipedia, eleqtronuli wignebi 
http://elibrary.emis.ge/ge/, bunebrivad saintereso gakveTilebi http://
lesson.org.pl/index.php?lang=ge).

•	 saSualo interaqcia: veb-gverdze aris  interaqtiuri davalebebi, 
magram mxolod `daawkapune da gamoaCine~ tipis davalebebis saxi-
Taa warmodgenili. 

•	 maRali interaqcia:  veb-gverdze ganTavsebuli davalebebi Seicavs 
davalebebs arCeviTi pasuxebiT.  SesaZlebelia avtorebTan dakav-
Sireba da ukukavSiris miReba. (magaliTad,  http://
skoool.emis.ge/main.php).

•	 Zalian maRali interaqcia: rodesac moswavles SeuZlia TviTon Se-
qmnas garkveuli  modelebi, Seitanos monacemebi,  iyos aqtiurad 
CarTuli da sxva. (magaliTad, http://phet.colorado.edu/ka/simulations/
category/new – kolorados universitetis  simulaciebi).

detalurad daaTvaliereT SerCeuli veb-gverdi (saiti) gakveTilze 
gamoyenebamde, SeiswavleT yvela fanjara. Tu TqvenTvis es resursi 
rTuli aRmoCndeba,   is  rTuli iqneba moswavleebisTvisac. 

aqtivobis Catarebis Semdeg sTxoveT moswavleebs,  Seafason saiti 
an kompaqt-diski. dausviT kiTxvebi sirTulis Sesafaseblad,  sakvanZo 

4 navigacia – veb-gverdze orientireba, veb-gverdis saWiro ganyofilebebis Zieba.

http://elibrary.emis.ge/ge/
http://lesson.org.pl/index.php?lang=ge
http://lesson.org.pl/index.php?lang=ge
http://skoool.emis.ge/main.php
http://skoool.emis.ge/main.php
http://phet.colorado.edu/ka/simulations/category/new
http://phet.colorado.edu/ka/simulations/category/new


42

sakiTxebze gamoaTqmevineT sakuTari mosazreba. yovelive es dagexmare-
baT samomavlod ganaviTaroT ukve Catarebuli  aqtivoba. 

Tavad Tqvenc, klasSi aqtivobis Catarebis  Semdeg, yovelTvis Sea-
faseT kompaqt-diskebisa da saitebis efeqtianoba. SeadareT isini ufro 
tradiciul resursebs da gadawyviteT, aris Tu ara ist resursis ga-
moyeneba ufro efeqturi, vidre tradiciuli resursisa. 

b) aqtivobis tipi: praqtikuli samuSao: monacemebis  aRricxva da kon-
troli

sabunebismetyvelo mecnierebebis gakveTilebze moswavleebs uxde-
baT sxvadasxva saxis  xelsawyoebis (Termometrebi, pH-is sazomi xel-
sawyoebi) gamoyenebiT aRricxuli monacemebis organizeba da damuSave-
ba. amisaTvis Zalian mosaxerxebelia eleqtronuli cxrilebis  (Excel) 
gamoyeneba. ist-is gamoyenebiT aseve SesaZlebelia grafikebis da/an di-
agramebis  ageba da monacemebis analizi.

arsebobs monacemTa aRricxvis Tanamedrove saSualebebi – sensorebi 
da xelsawyoebi (ix.suraTebi qvemoT),  romlebic  monacemTa aRricxvisa 
da pirdapir kompiuterSi gadamisamarTebis saSualebas iZleva. zogierT 
sensors, monacemTa aRricxvasTan  erTad, SeuZlia maTi   Senaxva  sa-
kuTar mexsierebaSi. damaxsovrebuli monacemebi SemdgomSi gadaiwereba 
kompiuterSi.  aseTi tipis sensorebi (~data loggers”) SeiZleba sasargeblo 
iyos, magaliTad, savele pirobebSi xangrZlivi drois ganmavlobaSi tem-
peraturis cvlilebis aRsaricxavad. 
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aRwerili tipis sensorebi  Zvirad Rirebulia. rogorc wesi, sko-
lebs monacemTa Senaxvis mowyobilobis erT kompleqtze meti ara aqvT. 
aqedan gamomdinare, imisaTvis, rom yvela moswavle CaerTos, monacemebi 
did  ekranze unda damuSavdes (magaliTad, proeqtoris daxmarebiT an 
`smartbordis~ gamoyenebiT).  es aris sademonstracio tipis  aqtivoba.

Tu skolas aqvs klasisTvis sensorebis sistema, interfeisebi da 
kompiuterebi, maSin monacemTa Senaxva da Seyvana SeiZleba ganxorciel-
des mTeli klasis aqtivobiT.

ZiriTadi teqnikuri problema am saxis aqtivobebisaTvis aris 
kompiuterTan gamarTuli kavSiris  – interfeisis arseboba. 

sensorebiT muSaoba, iseve, rogorc nebismieri sxva saxis praqtikuli 
samuSao, saWiroebs winaswar momzadebas. magaliTad, winaswar Seamow-
meT, iZleva Tu ara  wylis gacxelebisas temperaturis sensori iseT-
save anaTvals, rogorsac Cveulebrivi Termometri. moswavleebisaTvis 
sensorebiT miRebuli monacemebis Sedareba Cveulebrivi meTodiT aRwe
ril monacemebTan, TavisTavad, ukve saintereso da Rirebul aqtivobas 
warmoadgens. moswavleTa waxaliseba, rom man Tavad airCios monacemTa 
Sesagroveblad saTanado aparatura da meTodi, sakmaod efeqturia. ase-
Ti aqtivobebis dros moswavles SeuZlia ganixilos sensoruli meTodis 
upiratesoba tradiciul meTodTan SedarebiT, mosinjos sxvadasxva mi-
dgoma da SemogvTavazos gaumjobesebuli, saimedo da zusti varianti.

sabunebismetyvelo mecnierebebis swavlebisas SeiZleba sensorebis 
gamoyenebis  oTxi ZiriTadi upiratesobis gamoyofa: 

1.	 SesaZlebelia erTdroulad dakvirveba rogorc mimdinare pro-
cesze,  aseve grafikze. anu movlena da movlenis vizualuri/
grafikuli warmodgena erTdroulad xdeba.

2.	 SeiZleba dakvirveba/monitoringi rogorc swraf (swrafad moZra-
vi manqanis siCqaris cvlileba), aseve nela mimdinare (dRis ganmav-
lobaSi temperaturis cvlileba) cvlilebebze, rac SeuZlebelia 
an  gaZnelebulia monacemebis xeliT/manualur reJimSi aRricxvi-
sas.

3.	 naklebi dro ikargeba grafikebis agebaze, rac   imis saSualebas 
iZleva, rom grafikebis interpretacias/analizs meti dro daeT-
mos.  monacemebis analizi ki SedarebiT Znelad gamosamuSavebeli 
unaria (ix. monacemTa damuSaveba qvemoT) da met muSaobas moiT
xovs.

4.	 moswavleebs uyalibdebaT ufro realisturi warmodgena imis Se
saxeb, Tu rogor xdeba Tanamedrove mecnierebis mier  monacemTa 
dagroveba. 

cxrili: tipuri sensorebi  da  praqtikul samuSaoSi maTi gamoyene-
bis magaliTebi 
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parametri/ maxasiaTe-
beli, romlis gazomvac 
SesaZlebelia sensoris 

saSualebiT 

                    gamoyenebis magaliTebi

temperatura egzoTermuli da endoTermuli reaqciebis 
kvleva;
temperaturis (SenobaSi, saTburSi, garemoSi) 
cvlilebis kvleva  dRis  ganmavlobaSi; 
siciveSi zogierTi organizmis  jgufurad 
gaerTianebis  (magaliTad, mcenareebis – bali
Sebad)   mizezis kvleva

pulsis sixSire mosvenebul mdgomareobaSi guliscemis ritmis 
dadgena;  varjiSis Semdeg pulsis normalur 
reJimSi dabrunebis drois dadgena.

volt-amperuli maxasia-
Teblebi

winaRobaTa, diodTa volt-amperuli maxasia-
Teblebis gamokvleva;
kondensatoris damuxtva da ganmuxtva

wneva wnevis damokidebuleba wylis  siRrmeze;
wnevis cvlileba simaRlis cvlilebis mixed-
viT (maRal SenobebSi an savele pirobebSi, go-
rakebian reliefze)

pH mJavianobis dadgena tbebSi, nakadulebSi, nia-
dagSi;
mJavaze dafuZnebuli reaqciebis monitoringi

Jangbadi Jangbadis donis monitoringi nakadebSi

g) aqtivobis tipi: monacemTa damuSaveba
monacemTa damuSavebis  programuli paketis redaqtorebi, eqselis 

(Excel) CaTvliT, raodenobrivi monacemebis damuSavebisTvis aris Seqmni-
li da sxvadasxvanairad SeiZleba iyos gamoyenebuli. moswavleebs Seu-
ZliaT SedarebiT martivi monacemTa bazis momzadeba, sadac Sedis ara-
umetes xuTi an eqvsi velisa.  moswavleebs moswonT iseT monacemebze 
muSaoba, romlebic piradad maT an maT gamocdilebas ukavSirdeba (re-
komendacia: Tavi aarideT iseT Temebs, romlebic SeiZleba garkveuli 
asakis moswavleebisaTvis sensitiuri iyos, magaliTad, sxeulis simaR-
le, wona, ojaxis wliuri Semosavali. velebisTvis SegiZliaT SearCioT 
Semdegi parametrebi: gaSlili xelebis sigrZe, mxrebis sigrZe, fexis 
zoma, beWis sigrZe, Tvalis feri). Tmis feri).  monacemTa Segrovebis 
Semdeg SegiZliaT gamoiyenoT  programuli paketis redaqtorebi  da 
aagoT diagramebi, gaaanalizoT monacemebi. magaliTad:

•	 daadginoT, rogoria sakvlev populaciaSi (magaliTad, klasSi) 
sxvadasxva feris Tvalebis mqone individebis ganawileba; 

•	 gamoiyenoT Ziebis saSualebebi (filter-funqciis daxmarebiT) da  mo-
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nacemTa bazaSi ipovoT raime niSnis mqone adamianebi. magaliTad, 
ipovoT adamianebi, visac aqvs cisferi Tvalebi da didi xelebi;

•	 aagoT korelaciuri grafikebi imis dasadgenad, aqvs Tu ara gani
eri mxrebis mqone adamians grZeli xelebi.

msgavsi aqtivobebi, monacemTa damuSavebis TvalsazrisiT (magali
Tad, planetebze an qimiur elementTa periodul sistemaze), exmareba 
moswavleebs, dainaxon kanonzomierebani/maxasiaTeblebi da ganiviTaron 
maRali donis saazrovno unarebi (analizi, sinTezi, Sefaseba).  monacem-
Ta bazaze  samuSaod ki aseTi unarebis gamomuSaveba  Zalian mniSvnelo-
vania. 

eqseli raodenobrivi monacemebiT manipulirebis orgvar saSuale-
bas iZleva:

pirveli – rutinuli gamoTvlebis nacvlad SegiZliaT SeiyvanoT 
formula   (magaliTad, Tu Tqven gazomavT sxeulis masas da mocu-
lobas, maSin  SegiZliaT formulis gamoyenebiT Semdeg svetSi avtoma-
turad gamoiTvaloT simkvrive ).  aseTi aqtivobis dros SesaZlebelia 
Sedardes sxvadasxva jgufis mier miRebuli Sedegebi da diskusia warim-
arTos  monacemTa sarwmunoobaze. 

meore – eqselis daxmarebiT SegiZliaT grafikebis ageba. zogierT 
skolas aqvs interaqtiuri dafebi. maTi daxmarebiT SesaZlebelia mTe-
li klasis CarTva  aqtivobaSi, romelic grafikebis agebazea orien-
tirebuli.

d) aqtivobis tipi: simulaciebi da animaciebi
kompiuteruli simulaciebi5 ukavSirdeba virtualur eqsperimen-

tebs, magaliTad, eleqtruli wredebis agebas (http://phet.colorado.edu/
ka/simulation/signal-circuit; http://phet.colorado.edu/ka/simulation/battery-resis-
tor-circuit; http://skoool.emis.ge/content/physics_main_sim/parallelcircuits/index.
html), mtacebeli-msxverplis urTierTobaSi cvlilebebis Seswavlas 
(http://phet.colorado.edu/ka/simulation/natural-selection). es simulaciebi sa-
Sualebas aZlevs moswavleebs, gamoikvlion movlena, yuradReba gaamax-
vilon ZiriTad mecnierul  koncefciebze. simulaciebi realuri situ-
aciebisgan imiT gansxvavdeba, rom  simulaciebSi ugulebelyofilia 
gareSe faqtorebi da yuradReba gamaxvilebulia  mxolod konkretul 
movlenaze. simulaciebi interaqtiuria da, rogorc wesi, moswavleebs   
ukukavSiris saSualebas aZlevs.  

Tumca aRniSnuli simulaciebi ar unda iyos aRreuli realobasTan. 
Tu moswavleebs ara aqvT xelsawyoebTan muSaobis saTanado gamocdile-

5 kompiuteruli simulacia (igivea, rac kompiuteruli modeli) _ kompiuteruli pro-
gramebi, romlebic qmnian realobis models. simulaciebi gamoiyeneba bunebrivi siste-
mebis an movlenebis maTematikuri modelebis saxiT warmosaCenad.

http://phet.colorado.edu/ka/simulation/signal-circuit
http://phet.colorado.edu/ka/simulation/signal-circuit
http://phet.colorado.edu/ka/simulation/battery-resistor-circuit
http://phet.colorado.edu/ka/simulation/battery-resistor-circuit
http://skoool.emis.ge/content/physics_main_sim/parallelcircuits/index.html
http://skoool.emis.ge/content/physics_main_sim/parallelcircuits/index.html
http://phet.colorado.edu/ka/simulation/natural-selection
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ba, maT SeiZleba dakargon  realobis aRqma, ver moaxerxon simulacieb-
Si danaxulis realobasTan dakavSireba. 

simulaciebis daxmarebiT aseve SesaZlebelia virtualuri situa-
ciebis modelireba. magaliTad,  mogzauroba planetebze an sisxlis mi-
moqcevis sistemaSi, adamianis sxeulis an molekulebis sxvadasxva para-
metris cvlileba.

zogierT simulacias SeiZleba daematos sxvadasxva detali, rome-
lic met informacias mogvawvdis procesze. magaliTad, SesaZlebelia 
moxtunave burTis moZraobas daematos Zalebisa da siCqaris veqtorebi. 
ase rom, SesaZlebeli gaxdeba vuyuroT, Tu rogor icvleba Zala da 
siCqare burTis moZraobisas.

programuli uzrunvelyofis mwarmoebeli kompaniebi uSveben 
mravalferovan animaciebs6, romelTa mizania, daexmaros moswavles ab-
straqtuli samecniero Teoriebis/cnebebis ukeT gagebaSi. aris anima-
ciebi,  romlebic gviCvenebs, rogor moZraoben nawilakebi myar sxeu-
lebSi, siTxeebsa da airebSi. magram unda gvaxsovdes, rom nebismieri 
animacia Seicavs Tandayolil uzustobebsa da gamartivebebs (rac, Ziri
Tadad, programebis grafikuli SesaZleblobebis SezRudulobiTaa ga-
mowveuli). aseT animaciebSi sxvadasxva siTxis nawilakebi gamoyofilia 
carieli sivrciT, rac, Cveulebriv, mxolod aZlierebs  moswavleTa 
gaurkvevlobas. 

amdenad, rogorc zeviT ukve iyo aRniSnuli, ar aris swori, moswav-
leebs  animaciebi da simulaciebi miawodoT, rogorc absoluturad 
unaklo modeli. mniSvnelovania, waaxalisoT moswavleebi, rom  maT Sea-
fason  nebismieri  saswavlo mizniT gamoyenebuli  animacia/simulacia,  
isaubron maT Zlier da sust mxareebze.

e) aqtivobis tipi: konceptualuri kavSirebis ageba da maTi gageba
arsebobs programuli uzrunvelyofis  paketebis iseTi redaqtore-

bi, sadac mosaxerxebelia diagramebisa da sqemebis ageba. Microsoft Offi-
ce-isTvis aseT   redaqtorebia Word-i da Visio. 

Word-is redaqtori ufro farTodaa gavrcelebuli. mas aqvs spe-
cialuri funqcia (suraTi №1), sadac SesaZlebelia  ukve mza formebis 
gamoyeneba da,  saWiroebidan  gamomdinare,   maTi redaqtireba.

6 animacia, aseve multiplikacia (laT. multiplicatio _ gamravleba) — statikuri gamosa
xulebebis droSi monacvleobiT Seqmnili moZraobis optikuri iluzia. kinoproduqcia-
Si animaciis saxeliT cnobilia teqnika,  romlis drosac filmis TiTeuli kadri iqmneba 
individualurad. es kadrebi SeiZleba iqmnebodes kompiuteris, naxati gamosaxulebebis 
fotografirebis an sanimuSo erTeulisTvis ganmeorebiTi mcire cvlilebebis gakeTebi-
sa da Sedegis specialuri animaciuri kameriT gadaRebis saSualebiT.
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rac Seexeba Visio-s, is, ZiriTadad, diagramebis, sqemebis  Sesadgenadaa 
Seqmnili da, am mimarTulebiT, ufro  farTo SesaZleblobebi gaaCnia, 
vidre Word-s.

axali Temis dawyebisas Zalian mosaxerxebelia konceptualuri rukis 
Seqmna Word an Visio redaqtorebis gamoyenebiT.  aseTi sqemebi  ideebis 
organizebisa da  Senaxvis kargi saSualebaa.

Word an Visio redaqtorebis gamoyenebiT Seqmnili failebi SegiZliaT 
gansaxilvelad warmoadginoT proeqtoris an interaqtiuri `vaiTbor-
debis~ saSualebiT.

aRwerili Tanamedrove teqnologiebis gamoyenebis  SemTxvevaSi ar 
aris aucilebeli erTdroulad programis yvela funqciis aTviseba. 
etapobrivad aiTviseT TqvenTvis saWiro funqciebi da dagegmeT ga-
kveTilebi maTi gamoyenebiT.

Tanamedrove teqnologiebis sxvadasxva saswavlo situaciaSi CarT-
viT SegiZliaT gazardoT moswavleTa motivacia.

v) aqtivobis tipi: maTematikuri modelebi
sabunebismetyvelo mecnierebebSi farTod gamoiyeneba maTematiku-

ri modelebi. maTematikuri modeli warmoadgens raime sistemis gamo-
saxulebas, romelic Seqmnilia maTematikuri koncefciebisa da maTe
matikuri enis gamoyenebiT. magaliTad, fizikis kanonebis safuZvelze 
Seiqmna realuri situaciebis maTematikuri modelebi (gantolebebi). 
kerZod, niutonis kanonebi gamoisaxeba martivi gantolebebiT. mravali 
realuri movlena/situacia  kompleqsuria da, aqedan gamomdinare, maTi 
maTematikuri modelebic rTulia. magaliTad, urTierToba – mtacebe-
li-msxverpli  an bocvrebis gamravlebis tempi SezRudul garemoSi.

maTematikuri modelebis arsebobis  SemTxvevaSi Zalian mosaxer
xebelia Excel -is gamoyeneba. Excel-i yvelaze xelmisawvdomi samodelo 
instrumentia. maSinac ki Tu es martivi modelebis SemTxvevaSic ki, 
Zalian Rirebulia,  roca moswavleebs SeuZliaT sakuTari maTematiku-
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ri modelebis Seqmna.  magaliTad, Excel-is daxmarebiT moswavleebs SeuZ
liaT aagon saxlSi energiis moxmarebis maTematikuri  modeli da sxva.

 
z) aqtivobis tipi: komunikacia (rogorc gamosaxvis saSualeba)
sakomunikacio teqnologiebi moswavles saSualebas aZlevs,  moam-

zados mravalferovani da efeqturi prezentacia. ideebisa da koncef-
ciebis  sailustraciod   TvalsaCinoebis (suraTebi, sqemebi, audio/
video failebi)  damateba  masalas   momxibvlelobas aniWebs.  moswav-
les SuZlia TviTon gadaiRos  movlenisa da  gansaxilveli obieqtebis  
cifruli fotosuraTebi da gaamdidros prezentacia. prezentaciis 
momzadebisas mieciT moswavleebs eqsperimentirebis –  sxvadasxva teq
nologiis, formis, stilisa da a.S. gamoyenebis saSualeba. es  SeiZleba  
wamaxalisebel faqtorad iqces prezentaciis mosamzadeblad. moswav-
leebs, rogorc wesi, sWirdebaT mkafio instruqciebi imasTan dakav-
SirebiT, Tu ra unda Seitanon prezentaciaSi. mieciT maT konkretuli 
miTiTebebi, magaliTad:

•	 slaidTa maqsimaluri raodenoba (es raodenoba, sasurvelia, ar 
aWarbebdes 5-s);

•	 erT slaidze  mxolod erTi suraTi; 

•	 sakvanZo kiTxvebi, problemebi, romlebsac pasuxi gaecema pre
zentaciaSi;

•	 jgufuri muSaobis SemTxvevaSi, yvela monawilem unda Seitanos 
Tavisi wvlili.

winaswar SeimuSaveT kriteriumebi Power Point -is prezentaciis Sesa
faseblad. prezentaciis Sefasebis kriteriumebis SemuSavebaSi, sasur-
velia, CarToT moswavleebic. 

prezentaciebis mosmenisas moswavleebs unda hqondeT furceli Se-
fasebis kriteriumebiT. moswavleebi unda daakvirdnen yvela prezenta-
cias da Seitanon komentarebi saTanado grafebSi.

prezentaciebis momzadebisas, xSirad, moswavleebs TemasTan dakav-
Sirebuli  informacia ubralod  Copy-Paste-s gamoyenebiT  SeaqvT  pre-
zentaciaSi. am dros isini yuradRebiT ar kiTxuloben,  kritikulad 
ar afaseben teqstebs, da amis gamo xSirad   mecnierulad araswor mo-
sazrebebs warmoadgenen. maswavlebelma yuradReba unda miaqcios, rom 
prezentaciebSi aseTi uzustobebi ar gaiparos da aseve, moswavleeb-
sac  sTxovos, Tanaklaselebis prezentaciebis Sefasebisas yuradReba 
miaqcion Sinaarsobriv saimedoobasac.

prezentacia, TavisTavad, ar SeiZleba CaiTvalos saswavlo proce-
sis Sedegad.  Power Point-i warmoadgens ideebisa da mosazrebebis war-
modgenis saSualebas/instruments.  aris SemTxvevebi, roca maswavlebe-
li pozitiur Sefasebas aZlevs iseT namuSevars, romelic  teqnikurad 
gamarTulia, magram  ideebis kopirebiT Semoifargleba. mniSvnelovania, 
rom moswavles SeeZlos  saprezentacio slaidebze  warmodgenil  idee-
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bze, sakiTxebze msjeloba da mosazrebebis gamoTqma, Sesabamis kiTxveb-
ze adekvaturi pasuxebis gacema.

cifruli videoebisa da video-konferenciebis, iseve, rogorc Pow-
erPoint -is gamoyenebiT  prezentaciebisa, moswavleTa CarTulobis gaz-
rdaa. skolebs gaaCnia   eqsperimentebis/diskusiebis Canawerebi, romel-
Ta naxva SeiZleba gakveTilebze. moswavleebs SeuZliaT daukavSirdnen 
sxva qveynis Tanatolebs da, am gziT monawileoba miiRon erTobliv 
proeqtebSi/diskusiebSi. saintereso SesaZleblobebi arsebobs, aseve, 
roluri TamaSisa da `realuri cxovrebis~ situaciebTan dakavSirebu-
li videokonferenciebis gamoyenebisas.

3.5.daskvna da sakvanZo sakiTxebi

ist-is resursebi sabunebismetyvelo mecnierebis swavla/swavlebi-
sas xSirad gamoyenebadi strategiaa. imisaTvis, rom ist-is resursebis 
CarTva sagakveTilo procesSi Sedegiani iyos, sxvadasxva specifikuri 
resursi da aqtivoba, gakveTilze mis gamoyenebamde, safuZvlianad unda 
iqnes gamocdili da Sefasebuli.  Zalian naTlad unda gesmodeT gansx-
vaveba gakveTilis struqturirebisTvis (magaliTad, gakveTilis dage-
gmvisTvis) ist-is gamoyenebasa da moswavleTa aqtiuri swavlebisaTvis 
ist-is gamoyenebas Soris.

4. moswavleTa mcdari warmodgenebi mecnierebis Sesaxeb

mecnierebis Sesaxeb moswavleTa Soris mravali mcdari warmodgena 
arsebobs. samwuxarod, zogierTi maTgani saxelmZRvaneloebSic gvxvde
ba. warmogidgenT mecnierebis arsisa da procesebis Sesaxeb mcdar 
Sexedulebebs,  Sesabamis miTiTebebsa da rekomendaciebs, romlebic 
dagexmarebaT saswavlo procesSi.

a) samecniero procesebis araswori interpretacia
•	 mecniereba aris faqtebis Sesaxeb codnis dagroveba. zogierTi Ta-

namedrove saxelmZRvanelo gadatvirTulia informaciiT, amitom mos-
wavleebs SeiZleba SeeqmnaT warmodgena, rom mecniereba  samecniero 
xasiaTis informaciiT Semoifargleba. mecniereba, ra Tqma unda, dakav-
Sirebulia codnasTan, romlis SeZenac SesaZlebelia saxelmZRvaneloe-
bidan, magram is, agreTve, moicavs process. amdenad, mecniereba, Ziri
Tadad, samyaros ganviTarebaze dakvirvebis saintereso da dinamikuri 
procesia, romelic Cvens codnas Zlier da Tanmimdevrul CarCoebSi 
moaqcevs.

•	 mecnierebam amowura Tavisi SesaZleblobebi.     vinaidan im masa-
lis udidesi nawili,  rac  bunebismetyvelebis kursSi iswavleba, gane-
kuTvneba me-19 da me-20 saukuneebis aRmoCenebs, SesaZloa, moswavleeb-
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ma ifiqron,  rom mecniereba dasrulebulia – rom ukve aRmoCenilia 
TiTqmis yvelaferi, risi codnac saWiro iyo samyaros Sesaxeb. magram es 
mcdari Sexedulebaa. mecnieruli kvleva uwyveti procesia da samyaros 
Sesaxeb jer kidev bevri ram ar aris cnobili. yoveli mecnieruli aR-
moCena badebs mraval axal SekiTxvas, romelic kvlevas saWiroebs. ufro 
metic, mecnierebi, axal mtkicebulebebsa da perspeqtivebze dayrd-
nobiT, gamudmebiT SeimuSaveben axals da xvewen ukve damkvidrebul 
mecnierul ideebs.

•	 arsebobs mxolod erTi mecnieruli meTodi, romelsac yvela mec
nieri iyenebs. bunebismetyvelebis kursis gavlis dros xSirad iswavleba 
`mecnieruli meTodi~, rogorc mecnieruli kvlevis Secnobis safuZ-
veli. umeteswilad, es meTodi   kvlevis procesis martivi aRweriTa 
da Sedegebis dafiqsirebiT Semoifargleba. moswavleebs eqmnebaT ilu
zia, rom mecnierebi iyeneben mxolod erT martiv meTods. sinamdvile-
Si samecniero procesi saintereso, rTuli da mravalmxrivia, Znelia 
misi winaswar ganWvreta, masSi CarTulia mravali adamiani, sruldeba 
sxvadasxvagvari samuSao gansxvavebuli TanmimdevrobiT. es yvelaferi 
moiTxovs mravali specifikuri meTodis gamoyenebas, maT mudmiv daxve-
was da srulyofas. 

•	 samecniero procesi ar aris SemoqmedebiTi.  albaT imitom, rom 
mecnieruli meTodi  mxolod  `mecnierulia~. samecniero kvlevis pro-
cesis sworxazovani da xisti asaxva  qmnis iseT STabeWdilebas, TiTqos 
es procesi moicavs mkacrad gansazRvruli etapebis  Tanmimdevrobas da 
SemoqmedebisTvis gasaqans ar tovebs. sinamdvileSi, mravali mecnieri 
aRniSnavs, rom SemoqmedebiTi azrovneba aris maTi yvelaze mniSvnelo-
vani unari  –  alternatiuli hipoTezebis wamoyenebis ideebis gamoc-
dis axali gzebis Ziebisa Tu  Zveli monacemebis axal WrilSi ganxilvis 
dros. amrigad, SemoqmedebiT midgomas mecnierebisaTvis gadamwyveti 
mniSvneloba aqvs!

•	 mecnierebma, problemis gaanalizebis dros, unda gamoiyenon an in-
duqciuri, an deduqciuri azrovneba. mecnierebi sxvadasxva dros da zo-
gjer erTdrouladac, problemis gaanalizebisaTvis azrovnebis mraval 
sxvadasxvagvar meTods iyeneben. axali ideebis, axali kvlevebis gansa
xorcieleblad, isini, aseve, TavianT SemoqmedebiT unars iyeneben. aq ar 
arsebobs arCevani induqciasa7 da deduqcias8 Soris. mecnieruli ana
lizi xSirad moiTxovs azrovnebis sxvadasxva saxis cvlas, gansakuTre-
biT ki, SemoqmedebiTi azrovnebis gaaqtiurebas. mecnieruli azrovnebi-
saTvis mniSvnelovania logikuri msjeloba imaze, amyarebs/adasturebs 

7   induqcia – kerZo faqtebidan, calkeuli debulebebidan zogadi daskvnis gamotana 
8 deduqcia – zogadi debulebidan kerZo daskvnis gamotana.
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Tu ara kvlevis monacemebi ideas da rogor ukavSirdeba gansxvavebuli 
mecnieruli ideebi erTmaneTs, ra saxis movlenebia mosalodneli im 
SemTxvevaSi, Tu romelime idea gamarTldeba.

•	 eqsperimenti samecniero procesis aucilebeli nawilia. eqsperi-
mentis gareSe kvleva ar aris sarwmuno an mecnieruli.

 imis gamo, rom mecnieruli meTodi eqsperiments did mniSvnelobas 
aniWebs, moswavleebs eqmnebaT  STabeWdileba, rom samecniero procesi 
eqsperimentis gareSe SeuZlebelia. sinamdvileSi,  mecnieruli ideis 
Semowmebis mravali gza arsebobs, eqsperimenti ki mxolod erT-erTi 
midgomaa. zogierTi ideis gamocdis saukeTeso saSualebaa laborato-
riaSi sakontrolo eqsperimentis Catareba, zogisaTvis – bunebriv gare-
moSi detaluri dakvirveba, zogierTi ideisTvis ki efeqturia strate-
giebis Serwyma. 

•	 sabunebismetyvelo mecnierebebi ufro zusti da mecnierulia, 
vidre sxva mecnierebebi  (magaliTad, fsiqologia da sociologia).

zogierTi moswavlis   azriT, sabunebismetyvelo mecniereba iyenebs 
SedarebiT mkacr, raodenobriv meTodebs da, amdenad, ufro sandoa. 
sinamdvileSi, mecnieruli kvlevis siRrme damokidebulia mkvlevris 
midgomaze da ar aris dakavSirebuli kvlevis saganTan. magaliTad, 
mravali fsiqologiuri kvleva mkacrad kontroldeba, efuZneba didi 
raodenobis masalis damuSavebas, zust analizs aris Sromatevadi da 
mecnierulad sando/sarwmuno.

•	 mecnieruli ideebi absoluturi da ucvlelia. vinaidan bunebis
metyvelebis saxelmZRvaneloebi wlidan wlamde TiTqmis ucvlelia, 
moswavleebs eqmnebaT  warmodgena,  rom mecnieruli ideebi saerTod 
ar icvleba. marTlac, zogierTi mecnieruli idea imdenad kargadaa 
Camoyalibebuli da iseTi mtkicebulebebiTaa gamyarebuli, rom Zneli 
warmosadgenia maTi koreqtireba an gabaTileba. Tumca, kargad Camoyal-
ibebuli ideebic ki SeiZleba Seicvalos axal faqtebsa da perspeqtive-
bze dayrdnobiT.

•	 vinaidan mecnieruli ideebi savaraudo da cvalebadia, maTi ndoba 
ar SeiZleba, gansakuTrebiT maSin, rodesac saqme medicinaSi gakeTebul 
mecnierul aRmoCenebs exeba. axali mecnieruli mosazrebebi SesaZloa 
swrafad icvlebodes, vinaidan  mkvlevrebi cdiloben Seamowmon mravali 
sxvadasxva hipoTeza da daadginon, romeli ufro zustia. es mecnieru-
li procesis normaluri da mniSvnelovani nawilia. 

•	 mecnierebi codnas uSualod dakvirvebebidan iReben (codna aris 
arsis `wakiTxva~ da ara misi ageba). dakvirvebas mecnierebisaTvis gadam-
wyveti mniSvneloba aqvs, magram mecnierebs daskvnebi gamoaqvT dakvir-
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vebiT miRebuli monacemebis Rrma analizis Sedegad. dakvirvebebi aris 
im rTuli procesis nawili, romelsac moaqvs ideebi samyaros Sesaxeb 
da, amasTan, gansazRvravs, ramdenad Seesabameba ama Tu im movlenis axsna 
Sesabamis dakvirvebebs. samyaroSi mimdinare procesebis Seswavla wignis 
kiTxvas naklebad waagavs, ufro metad is samecniero wignis weris msgav-
sia – es aris ideebis gamocda, perefrazireba, teqstis modificireba 
ise, rom naTlad da zustad warmovadginoT da avxsnaT is, rac bunebriv 
samyaroSi davinaxeT.  

•	 mecniereba amtkicebs ideebs. am mcdari mosazrebis sapirispirod, 
mecniereba efuZneba Semdeg princips: nebismieri idea, miuxedavad imi-
sa, ramdenad miRebulia dResdReobiT, SeiZleba xval Seicvalos, Tuki 
amis mtkicebuleba Segrovdeba. mecniereba iRebs an ukuagdebs ideebs 
monacemebze dayrdnobiT; is  amtkicebs an abaTilebs maT. 

•	 mecnierebas ideebis mxolod ukugdeba SeuZlia. moswavleTa es 
mcdari warmodgena efuZneba falsifikaciis ideas, romelic ekuTvnis 
filosofos karl poperis. misi azriT, erTaderTi, risi gakeTebac 
mecnierebas SeuZlia, aris hipoTezebis ukugdeba an falsificireba. es 
filosofiuri doqtrina maleve iqna ukugdebuli. mecnierebaSi idee-
bi arasodes aris srulad dadasturebuli an srulad ukugdebuli. 
mecniereba adasturebs an ukuagdebs ideebs kvlevebis Sedegad mopove-
buli faqtebisa da Sesabamisi daskvnebis safuZvelze. 

•	 mtkicebulebebiT dadasturebuli hipoTeza Teoriad iqceva.  Te-
oriis Semdgomi dadastureba mas kanonad aqcevs. moswavleTa am mcdar 
Sexedulebas SeiZleba zurgs umagrebdes is, rom zogjer hipoTeza 
moixsenieba, rogorc savaraudo mecnieruli axsna, romelic SesaZloa 
SemdgomSi Teoriad Camoyalibdes. sinamdvileSi hipoTezebi, Teoriebi 
da kanonebi aris mecnieruli axsnebi, romlebic erTmaneTisagan siR-
rmiT gansxvavdeba. hipoTeza aris axsna/varaudi, romelic  movlenis 
sakmaod viwro diapazons moicavs; termini kanoni zogjer  imis ga-
mosaxatavad gamoiyeneba, Tu rogor aris erTmaneTTan dakavSirebuli 
dasakvirvebeli qveS myofi movlenebi; Teoria aris ufro Rrma axsna, 
romelic miesadageba movlenebis SedarebiT farTo wres da romelic 
SeiZleba aerTianebdes mraval hipoTezasa da kanons.

•	 samecniero ideebze msjeloben demokratiulad, popularobis 
gaTvaliswinebiT. rodesac gazeTebSi weria, rom `mecnierebis umrav-
lesobis azriT, globaluri daTbobis mizezi aris adamianis saqmiano-
ba~, SeiZleba moswavleebma warmoidginon, TiTqos mecnierebma moiwvies 
yovelwliuri kreba da kenWi uyares maTTvis sasurvel hipoTezas. ma-
gram, ra Tqma unda, es mTlad ase ar aris. mecnierul hipoTezebs afase-
ben ara maTi popularobis, aramed im monacemebis mixedviT, romlebic 
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amyarebs/adasturebs, an abaTilebs maT. hipoTeza an Teoria yalibdeba 
mravali mecnieris mier, mas Semdeg, rac dagrovdeba sakmarisi monace-
mebi da gaivlis mkacr samecniero eqspertizas. 

•	 mecnieris saqmea moiZios Tavisi hipoTezis mtkicebulebebi. mc-
daria moswavleTa Sexeduleba imis Sesaxeb, rom mecnieris movaleobaa 
mxolod dadebiTi pasuxis miReba yvela kiTxvaze. sinamdvileSi, imis 
gageba, Tu romelia mcdari hipoTeza, mecnierebas iseve amdidrebs, ro-
gorc imisa, romelia mtkicebulebebiT gamyarebuli. mecnierebs Sei-
Zleba romelime hipoTeza TviTon ufro moswondeT, magram gadamwyve-
ti mniSvneloba mxolod utyuar mtkicebulebebs eniWeba. nebismieri 
dasabuTebuli Sedegis miRebas mniSvnelovani wvlili  Seaqvs mecniere-
baSi.

•	 rac meti swori hipoTeza aqvs wamoayenebuli mecniers, miT ufro 
dafasebulia igi (magaliTad, kargi mecnieri aris is, vinc  ufro xSirad 
aris `marTalia~). samecniero sazogadoeba afasebs im pirebs, romelTac 
kargi intuicia aqvT, SeuZliaT SemoqmedebiTad iazrovnon da moifiqron 
axsna, romelic SemdgomSi dadasturdeba, magram aranakleb fasoben 
mecnierebi, romlebic aseve SemoqmedebiTad azrovneben da axal ideebs 
gamoTqvamen, imis miuxedavad, dadasturdeba Tu ara es ideebi. 

•	 kvlevebi, romlidanac ar gamomdinareobs mtkice daskvnebi, uvar-
gisia da ver gamoqveyndeba. albaT imitom, rom mecnieruli kvlevis 
meTodis bolo safexuri aris `daskvnebis gamotana~, kvleva, romelSic 
naTeli daskvna ver iqna miRebuli, advilad SeiZleba warmovidginoT 
aramecnierul kvlevad. sinamdvileSi samecniero kvlevebis umravleso-
ba `myar~ daskvnebs ver iZleva. samecniero statiebi, Cveulebriv, mo-
icavs Catarebuli cdebis aRweras, analizs da alternatiul hipoTe-
zebs. es aris mecnieruli codna. is, Tavisi arsiT, eyrdnoba varauds da 
SeiZleba ukugdebul iqnas axali monacemebiT, axali interpretaciiT, 
an ukeTesi axsniT. 

•	 ideebisa da monacemebis Sefasebis dros mecnierebi absoluturad 
obieqturebi arian. mecnierebi, sxvadasxva mecnieruli ideis ganxilvis 
dros, cdiloben, ar dauSvan cdomilebebi, magram isinic adamianebi ar-
ian.  maT aqvT sakuTari rwmena da miznebi da SesaZloa,  erT–erT hi-
poTezas mianiWon upiratesoba. zogierTi mecnieri SeiZleba bolomde 
obieqturi arc iyos, magram samecniero sazogadoebas ZaluZs am sub-
ieqturobis gadalaxva samecniero naSromebis mkacri oponirebis  sa-
SualebiT. 

•	 mecnierebi muSaoben ise, rom ar fiqroben sakuTari ideebis gamoy-
enebaze. marTalia, rom zogierTi samecniero kvlevis Catarebis dros 
yuradReba ar eqceva mis gamoyenebas. es, ZiriTadad, fundamenturi xa-
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siaTis kvlevebs exeba. ra Tqma unda, mravali mecnieri muSaobs iseT 
specifikur sferoSi (magaliTad, malariis genetika), sadac axlad miRe-
bul codnas udidesi  praqtikuli mniSvneloba aqvs. xSirad, fundamen-
turi kvlevac, romelic Tavdapirvelad  miznad ar isaxavda mis mier 
miRebuli Sedegis potenciur gamoyenebas, mogvianebiT ukiduresad 
mniSvnelovani xdeba praqtikuli TvalsazrisiT. 

b) mcdari warmodgenebi mecnierebis SesaZleblobebis Sesaxeb
•	 mecnierebasa da teqnologias SeuZlia Cveni yvela problemis ga

daWra. mecnieruli miRwevebi namdvilad gansacvifrebelia. mecniereba 
dagvexmara letaluri Sedegis mqone daavadebebis aRmofxvraSi, mTel 
msofliosTan dakavSirebaSi, im teqnologiebis SeqmnaSi, romlebic Cvens 
yoveldRiur cxovrebas aiolebs. magram nebismieri mecnieruli siaxlis 
upiratesoba frTxilad unda Sefasdes. ra Tqma unda, ar arsebobs ara-
viTari garantia, rom zogierTi problema aucileblad gadaiWreba, maga
liTad, aiv vaqcinis gamogoneba – Tumca mecnierebas SeuZlia dagvexma-
ros mis SeqmnaSi, Tu es, saerTod, SesaZlebelia mocemul etapze. ufro 
metic, adamianebis zogierT mniSvnelovan sazrunavs (magaliTad, zogi-
erT sulier da esTetikur sakiTxs) mecniereba saerTod ver gadawyvets. 
mecniereba samyaros SecnobaSi Cvens dasaxmareblad Seqmnili SesaniSnavi 
iaraRia, magram is ar aris yvela problemis mogvarebis gza.

g) mecnieris mcdari stereotipebi
•	 mecnierebi martosulebi arian. rodesac filmebsa da televizia-

Si mecnierebs aCveneben, isini xSirad Cumad arian mimaluli TavianT 
laboratoriebSi, moTuxTuxe kolbebis fonze. aman SeiZleba moswav-
leebs  afiqrebinos, rom mecnierebi umetesad damoukideblad moR-
vaweoben. sinamdvileSi, mravali mecnieri muSaobs laboratoriebSi 
an savele sadgurebSi, sxva mecnierebisa da studentebis garemocvaSi. 
mecniereba socialuri saqmianobaa. mecnierebi kvlevebis dros xSirad 
TanamSromloben erTmaneTTan, xelmZRvaneloben naklebad gamocdil 
mecnierebs. is mecnierebic ki, romlebic sruliad gancalkevebulad 
muSaoben, damokidebuli arian danarCen samecniero sazogadoebaze Ta-
vianTi samuSaos Sefasebis, aseve, axali kvlevebisaTvis ideebis gacvlis  
TvalsazrisiT. 

d) moswavleTa  araswori warmodgenebi sabunebismetyvelo mecniere-
bebis Sesaxeb.

•	 bunebismetyveleba ar aris saintereso. saxelmZRvaneloSi mocemu-
li faqtebis damaxsovreba saintereso araa – magram sabunebismetyvelo 
mecniereba  metwilad aris is codna, romelsac moswavleebi saskolo 
wignebidan  iZenen.   samecniero muSaoba  aRmoCenebis  mudmivi da uwyve-
ti procesia. zogierTi mecnieri mTel msoflios moivlis kvlevis Ca-
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satareblad, zogierTi iseT eqsperimentebs atarebs, romlis msgavsi 
manamde arasodes aravis Cautarebia. zogadad, yvela mecnieri CarTu-
lia iseT saintereso kvleva-ZiebaSi, romelic saSualebas miscems mas, 
gaigos sruliad axali ram samyaros Sesaxeb. 

•	 Cemi cxovrebisaTvis bunebismetyveleba ar aris mniSvnelovani.  
moswavleebi xSirad fiqroben, rom imas, rasac mecnierebi akeTeben So-
reul laboratoriebSi da savele sadgurebSi, TiTqmis araferi aqvs 
saerTo Cvens yoveldRiur cxovrebasTan – bolos da bolos, Cveuleb
riv, cxovrebaSi gana bevri Cvengani xvdeba superkolaiderebs an arqti-
kul planqtons? – magram  yvela teqnologia, medicinis miRwevebi da 
codna, romelic aumjobesebs Cvens yoveldRiur cxovrebas, metwilad 
sabunebismetyvelo kvlevebis Sedegia. 

•	 me ver viswavli sabunebismetyvelo mecnierebebs. zogierTi mos-
wavlis azriT, sabunebismetyvelo mecnierebebis gakveTilebi rTulia. 
saskolo mecniereba SeiZleba Zalian gansxvavdebodes namdvili mecnie
rebisagan. ZiriTad codnas, rasac adamiani  skolaSi iRebs, didi mniSvn-
eloba aqvs praqtikosi mecnierisaTvis, magram es suraTis mxolod erTi 
nawilia. mecnieruli kvleva, codnasTan erTad, SemoqmedebiTi probleme-
bis gadaWras, sxvebTan urTierTobas, logikur azrovnebas da mraval sxva 
unars moicavs, romelic SeiZleba iyos an arc iyos bunebismetyvelebis 
gakveTilis nawili; da kidev, mecniereba gulisxmobs saqmianobis sakmaod 
farTo sferos. ase rom, SeiZleba Tqven didad ar gaRelvebT perioduli 
sistema, – magram es ar niSnavs, rom siamovnebas ar moganiWebdaT velu-
ri Simpanzeebis qcevaze dakvirveba, kompiuteruli modelebis ageba an 
teqtonikuri platoebis moZraobis Seswavla, an samecniero Sexvedreb
ze fsiqologiuri eqsperimentis Sesaxeb wakiTxuli moxseneba. xSirad, 
rodesac moswavle ambobs, rom is `mecnierebisaTvis uvargisia~, es sinam-
dvileSi niSnavs, rom mas jer ar upovia mecnierebis is nawili, romelic 
mis interesebs an niWs Seesabameba.

e) zogierTi terminis damatebiTi ganmarteba
•	 faqti: faqti aris debuleba, romlis sisworeSic darwmunebuli 

varT pirdapiri dakvirvebis safuZvelze. mecnieruli azrovneba aRi-
arebs, rom faqti codnis Zalian faseuli formaa, magram Cven SegviZlia 
srulad darwmunebuli viyoT mxolod SedarebiT martiv debulebebSi. 
magaliTad, SeiZleba arsebobdes faqti, rom ezoSi dgas sami xe, magram 
Cveni codna imis Sesaxeb, Tu rogoraa es xeebi erTmaneTTan dakavSire-
buli, faqti araa; es aris  mraval sxvadasxva monacemze dafuZnebuli 
codnis rTuli erToba da is SeiZleba Seicvalos axali monacemebis 
an Zvelis axleburi interpretaciis Sedegad. Tumca Cveni codna xeebs 
Soris damokidebulebis Sesaxeb faqti ar aris, is  mraval calkeul 
faqts uyris Tavs ufro farTo CarCoSi da SeiZleba mraval situaciaSi 



57

gamoviyenoT. mecniereba afasebs faqtebs, magram aRiarebs, rom codnis 
mravali sxva forma ufro Zlieria, vidre ubralod faqtebi.

•	 kanoni: sazogadod, kanoni aris wesi, romelic unda davicvaT 
an rasac unda daveyrdnoT garkveul situaciebSi. Tumca mecnieruli 
kanonebi naklebad xistia. maT aqvT gamonaklisebi, da sxva mecnieruli 
codnis msgavsad, SeiZleba Seicvalos an ukugdebul iqnas axal monace-
mebsa da perspeqtivebze dayrdnobiT. mecnierebaSi termini `kanoni”, 
Cveulebriv,  monacemebis ganzogadebas niSnavs. zogierTi kanoni dak-
virvebad movlenebs Soris kavSirebis arameqanikuri aRweraa – magali
Tad, idealuri airis kanoni aRwers kavSirs airis garkveuli raode-
nobis dros  wnevas, moculobasa da temperaturas Soris; sxva kanone-
bi exeba movlenebs, romlebic uSualo dakvirvebebs ar eqvemdebareba. 
– magaliTad, Termodinamikis meore kanoni exeba entropias, romelic 
iseTi dakvirvebadi ar aris, rogorc moculoba da wneva; zogierTi 
kanoni gvTavazobs movlenis ufro meqanikur axsnas. magaliTad, men-
delis meore kanoni gvTavazobs gametebSi genebis ganawilebisa da miRe-
buli STamomavlobis models,  romelic saSualebas gvaZlevs ganvWvri-
toT genetikuri kavSirebi. termini – kanoni – SeiZleba gamoviyenoT 
mecnieruli codnis mravali sxvadasxva formis aRsawerad. 

•	 dakvirveba: termini `dakvirveba~, Cveulebriv, imas niSnavs, rasac 
Cveni sakuTari TvaliT davinaxavT. mecnierebaSi es termini SedarebiT 
farTod gamoiyeneba. mecnieruli dakvirveba SeiZleba  pirdapir, Cveni 
SegrZnebebis organoebiT, an arapirdapir, xelsawyoebis,  magaliTad, 
Termometris pH _ metris, geigeris mricxvelisa da a.S. gamoyenebiT. 
magaliTad, Cven uSualod ver vxedavT  β-nawilakebs, magram SeiZleba 
maT davakvirdeT geigeris mricxvelis meSveobiT. 

•	 hipoTeza: yoveldRiur salaparako enaSi sityva hipoTeza, Cveu-
lebriv, niSnavs varauds an azrs, romelSic darwmunebuli ar varT. 
mecnieruli hipoTeza ki ufro metia, vidre ubralo varaudi da, Cveu-
lebriv, adrindel gamocdilebas, wina mecnierul codnas, winaswar 
dakvirvebebs da logikas eyrdnoba. damatebiT, hipoTezas xSirad am-
yarebs mravali saxis monacemi – aseT SemTxvevaSi mecnierebi ufro dar-
wmunebuli arian maTSi, vidre  ubralo `varaudis~ SemTxvevaSi iqnebod-
nen. sabunebismetyvelo sagnebis saxelmZRvaneloebSi am termins zogjer 
arasworad iyeneben. magaliTad, davaleba, rom  moswavleebma gamoTqvan 
hipoTeza eqsperimentis Sedegebis Sesaxeb (magaliTad, sufris marili 
wyalSi ufro swrafad gaixsneba, vidre qvamarili) cxadia, arasworia. 
realurad, es ubralod winaswarmetyveleba an varaudia (kargad in-
formirebulobis SemTxvevaSic ki) eqsperimentis Sedegis Sesaxeb. amave 
dros, mecnierul hipoTezas aqvs ganmartebiTi datvirTva – is aris 
movlenis axsna. mosazreba, rom sufris marili wyalSi ufro swrafad 
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gaixsneba, vidre qvamarili, maincdamainc ar hgavs hipoTezas, radgan 
is did axsnas ar Seicavs. ufro mecnieruli (anu ufro axsniTi) hipo-
Teza SeiZleba iyos aseTi: `nivTierebis zedapiris farTobi gavlenas 
axdens gaxsnis siswrafeze. rac metia nivTierebis zedapiris farTobi, 
miT ufro swrafad gaixsneba es nivTiereba~. am hipoTezas aqvs erTgvari 
ganmartebis saxe – is gvawvdis azrs, ratom xdeba garkveuli movle-
na.  aq aris garkveuli molodinebic, Tu ra SeiZleba cdis CatarebiT 
davafiqsiroT sxvadasxvagvar pirobebSi. Tu hipoTeza zustia, maSin 
Cven unda movelodeT, rom, magaliTad, Saqari da fqvili pudris saxiT 
ufro swrafad gaixsneba, vidre granulebis saxiT. moswavleebma SeiZ
leba Seamowmon pudris, granulebis an tabletebis formiT mocemuli 
sxvadasxva nivTierebis gaxsnis siswrafe, raTa es mosazreba ufro kar-
gad gadaamowmon. debuleba –  `sufris marili wyalSi ufro swrafad 
gaixsneba, vidre qvamarili~ – ar aris hipoTeza, es aris mxolod molo-
dini. 

•	 Teoria: yoveldRiur salaparako enaSi sityva ,,Teoria” xSirad 
ixmareba im varaudis gamosaxatavad, romelic garkveuli monacemebiTaa 
gamyarebuli. meore mxriv, mecnieruli Teoria  aris movlenebis far-
To speqtris vrceli axsna. is lakonuri (anu, Cveulebriv, ar axlavs 
gamonaklisebis vrceli sia da gansakuTrebuli wesebi), Tanmimdevru-
li, sistematuri da SeiZleba gamoiyenebodes sxvadasxva garemoebaSi 
winaswari varaudis gamosaTqmelad. Teoria yvelaze misaRebia samecnie-
ro sazogadoebisaTvis, rodesac is kargadaa gamyarebuli mravalgvari 
mtkicebulebebiT. magram Teoriebic SeiZleba Secvalos axalma monace-
mebma da perspeqtivebma. 

•	 mcdari mosazreba:  rodesac aRmoCndeba, rom raime mosazreba 
mcdaria, mecnierma unda daafiqsiros es faqti. yoveli mosazrebisTvis 
unda arsebobdes potenciuri testi, romelic Sesabamisi monacemebis 
meSveobiT daamtkicebs an uaryofs mis marTebulobas. 

•	 cdomileba: yoveldRiur salaparako enaSi ,,cdomileba” aris 
Secdoma, magram mecnierebaSi cdomilebas zusti statistikuri mniS-
vneloba aqvs. cdomileba aris sxvaoba gazomvis Sedegad miRebul da 
namdvil sidides Soris. magaliTad, warmoidgineT, rom Tqven gsurT 
gaigoT, ikeTebs Tu ara ufro did TavTavs marcvleuli axali sasuqis 
SetaniT, da amisaTvis woniT am mcenareebis TavTavebs. aiReT marcvleu-
lis 50 TavTavis wona da gamoiTvaleT  yvela im TavTavis saSualo wona, 
romelic sasuqis damatebiT gaizarda – saSualo woniT manipulireba  
kargi gamosavalia: Tqveni gaTvla ar aris mcdari – magram is cdomile-
bas Seicavs (am sityvis statistikuri mniSvnelobiT), vinaidan Tqveni 
gaTvla ar aris WeSmariti sidide. zemoT moyvanilis msgavsi cdomileba 
yovelTvis axlavs am tipis SerCevas. meore saxis cdomilebaa gazom-
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vebis sistemuri Secdoma – magaliTad, Tu Tqveni skala arasworadaa 
graduirebuli, arc erTi gazomva ar iqneba zusti.

•	 winaswarmetyveleba: yoveldRiur salaparako enaSi winaswarme-
tyveleba, sazogadod, niSnavs raRacas, rasac mkiTxavebi amboben momav-
lis Sesaxeb. mecnierebaSi termini `winaswarmetyveleba~, Cveulebriv, 
niSnavs:  ̀ ra moxdeba an ras SeiZleba movelodeT~. zogjer am mecnierul 
winaswarmetyvelebebs araferi aqvs saerTo momavalTan. magaliTad, 
mecnierebma wamoayenes hipoTeza, rom 4,5 miliardi wlis win dedami-
was daejaxa uzarmazari asteroidi, romelmac mas moaglija nawili, 
risganac SemdgomSi warmoiqmna mTvare. Tuki es mosazreba sworia, Cven 
SegviZlia viwinaswarmetyveloT, rom dRes mTvares unda hqondes igive 
Sedgeniloba, rac dedamiwas hqonda 4,5 miliardi wlis win – winaswarmet
yveleba, romelic TiTqosda swori unda iyos. es hipoTeza exeba mzis 
sistemis Rrma istorias da, amasTan erTad, Seicavs winaswarmetyvele-
basac – am sityvis mecnieruli gagebiT. amrigad, mecnieruli hipoTeza  
xSirad exeba warsulis movlenebsac, anu saqme gvaqvs erTgvar `warsu-
lis winaswarmetyvelebasTan~. 

•	 rwmena: rodesac yoveldRiur salaparako enaze vambobT, rom 
gvwams raRacis, Cven SeiZleba bevr rames vgulisxmobdeT: rom Cven  
mxars vuWerT raRacas, rom Cven gvjera am mosazrebis. sityva ,,rwmena” 
xSirad ukavSirdeba mosazrebebs, romelTac meti damajerebloba aqvT, 
miuxedavad imisa, gamyarebulia Tu ara isini faqtebiT. rodesac mec
nieri ambobs, rom mas ama Tu im hipoTezis an Teoriis mimarT ̀ aqvs rwme-
na~, sinamdvileSi is fiqrobs, rom es mecnieruli idea aris sxvaze ufro 
swori da misaRebi. mecnieruli ideebi yovelTvis mtkicebulebebze  
dayrdnobiT  unda iyos gamyarebuli  da miRebuli, an kidev uaryofili 
da ukugdebuli, da ara rwmenis, dogmebis an piradi ganwyobis gamo.
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mimarTuleba: cocxali samyaro

bun.VII.5. moswavles SeuZlia imsjelos ujredze, rogorc 
organizmis agebulebisa da ganviTarebis erTeulze.

bun.VII.1. moswavles SeuZlia gansazRvros kvlevis sagani da 
kvlevis etapebi. 

bun.VII.4. moswavles SeuZlia  monacemTa analizi da Sefaseba.

aqtivoba 1.   hamerlingis eqsperimenti

resursebi: sainformacio teqsti, romelSic aRwerilia ioakim hamer-
lingis eqsperimentis erT-erTi nawili (ix. samuSao furceli). 

Seswavlis sagani/miznebi:
moswavlem unda:
•	 iswavlos teqstidan informaciis amokiTxva da gaanalizeba;

•	 gansazRvros kvlevis sagani, gamoTqvas varaudi, gaanalizos mo-
nacemebi  da gamoitanos daskvnebi;

•	 imsjelos ujredze, rogorc  organizmis agebulebisa da ganvi-
Tarebis erTeulze

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 akeTebs mcire istoriul eqskurss da Txovs klass individua

lurad waikiTxon teqsti, romelSic aRwerilia erT-erTi cnobili 
eqsperimentis nawili;

•	 teqstis wakiTxvis Semdeg maswavlebeli  Txovs moswavleebs imuSa-
on wyvilebSi, gaanalizon mocemuli informacia da pasuxi gascen 
teqstis bolos mocemul kiTxvebs.
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samuSao furceli
ioakim hamerlingis eqsperimenti

mecnierebi didi xnis gamavlobaSi ikvlevdnen, Tu romeli struq-
tura iyo pasuxismgebeli ujredis cxovelqmedebaze, romeli kom-
ponenti akontrolebda mis sasicocxlo funqciebs. amis dasadgenad 
1930 wels ioakim hamerlingma Caatara cda erTujredian wyalmcenare 
_ acetabulariaze.  es ucnauri organizmi fexisa da qudisagan Sedge-
ba. birTvi mis fexSia moTavsebuli.  acetabularias regeneraciis sa-
ocari unari aRmoaCnda.  rodesac hamerlingma wyalmcenares qudi 
moaWra, cota xanSi mas dakarguli nawili kvlav ganuviTarda. xolo 
fexis moWris Semdeg ujredi maleve daiRupa.

1.	ra iyo ioakim hamerlingis mier Catarebuli eqsperimentis mi-
zani? 

2.	gamoTqvi varaudi:  ra akontrolebs ujredis sasicocxlo fun-
qciebs?

3.	axseni,  ratom cocxlobda acetabularia mcire xans fexis 
mokveTis Semdeg? 

4.	ratom aRdga wyalmcenaris dakarguli  nawili qudis moWris Sem-
deg?

5.	ra daskvnis gamotana SeiZleba aRwerili eqsperimentis Sedegad?
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savaraudo pasuxebi:
1.	Catarebuli eqsperimentis mizani iyo, gaerkvia, ujredis romeli 

struqturaa pasuxismgebeli ujredis cxovelqmedebaze;
2.	Zneli prognozirebadia ramdenad sworad SeZleben am etapze mos-

wavleebi swori varaudis gamoTqmas. maswavlebelma unda miiRos da 
daafiqsiros yvela mosazreba;

3.	acetabularias fexSi moTavsebulia birTvi. fexis mokveTis Semdeg  
wyalmcenare kargavda birTvs da organizmSi aRar mimdinareobda 
normaluri cxovelqmedeba;

4.	fexSi arsebulma birTvma ganapiroba wyalmcenaris dakarguli nawi
lis aRdgena;

5.	birTvi warmoadgens ujredul struqturas, romelic akontrolebs 
ujredis sasicocxlo funqciebs.

mosalodneli Sedegebi:
moswavleebi:
•	 gaaanalizeben teqstSi mocemul informacias;

•	 gansazRvraven  kvlevis sagans, gamoTqvamen varauds, gaanalizeben 
monacemebs  da gamoitanen daskvnebs;

sasargeblo internetlinkebi:
hamerlingis eqsperimentis video-garCeva:
http://www.youtube.com/watch?v=tl5KkUnH6y0

aqtivoba 2. ujredi _ cocxali organizmis struqturuli,   
funqciuri da ganviTarebis elementaruli erTeuli.

resursebi:   kompiuteri; proeqtori; ujredis sqematuri gamosaxuleba 
eleqtronul formatSi.  

Seswavlis sagani/miznebi:
moswavleebma unda:
•	 imsjelon ujredze, rogorc yvela cocxali organizmis struq

turul, funqciur da ganviTarebis elementarul erTeulze. 

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 svams kiTxvas gonebrivi ieriSisaTvis: 

–	 TqvenTvis nacnobia sityva ,,ujredi”, CamoTvaleT yvela is sxeu-
li, sagani an movlena, romelic asocirdeba am sityvasTan (orga-
nizmis Semadgeneli nawilakebi, patara nawilakebi, cocxali arse-
bebi, baqteriebi, agebulebis erTeulebi da a.S.;)

http://www.youtube.com/watch?v=tl5KkUnH6y0
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•	 aCvenebs klass videos `introduction to cells~; http://www.youtube.com/
watch?v=gFuEo2ccTPA  da aZlevs moswavleebs STabeWdilebebis ga-
moTqmis saSualebas;

•	 ekiTxeba moswavleebs:

1.	 ra SeiZleba iyos ujredis analogi, Tu mTel organizms Seva-
darebT agurebisagan aSenebul did saxls? (TiToeuli aguri);

2.	 romeli iqneba ufro meti, ujredebis raodenoba adamianis orga-
nizmSi, Tu agurebis raodenoba mravalsarTulian saxlSi? (ujre-
debis);

3.	 saxls Tanabari zomisa da erTnairi formis  agurebisagan aSeneben, 
ramdenad erTnairia ujredebi cocxal organizmSi?

4.	 TiToeuli organizmi Sedgeba sxvadasxva formisa da funqciis mqone 
uamravi ujredisagan; videomasalaSi kargad Cans, rogor axorcie-
leben molekulebi sxvadasxva saxis reaqcias, ra mniSvneloba aqvs 
ujredSi mimdinare qimiuri reaqciebis mravalferovnebas? ratom 
aris maTi siswrafe saocrad maRali? (ujredi am reaqciebis sa-
SualebiT axorcielebs sasicocxlo funqciebs, magaliTad: ikve-
beba da inelebs miRebul nivTierebebs, iRebs energias. ujredSi 
mimdinare reaqciebi safuZvlad udevs organizmis arsebobasa da 
cxovelqmedebas). 

5.	 videoSi Tqven naxeT sxvadasxva ujredis formebi, maT Soris kver-
cxujredi. ra warmoiqmneba ganayofierebuli kvercxujredisgan? 
(organizmi); 

6.	 ra gziT warmoiqmneba erTi ujredidan mTliani organizmi? (ujre-
debis Tanmimdevruli gayofisa da diferencirebis gziT).

•	 kiTxva-pasuxis maswavlebeli Semdeg eubneba moswavleebs: rom, 
damkvidrebuli ganmartebis Tanaxmad, ujredi warmoadgens orga-
nizmis struqturul, funqciur da ganviTarebis elementarul er-
Teuls; wers dafaze ujredis ganmartebas da xazs usvams sityvebs 
`struqturuli~, `funqciuri~ da `ganviTarebis~; 

	 sTxovs moswavleebs, imuSaon wyvilebSi, imsjelon da moifiqron, 
ratom iTvleba ujredi erTdroulad ̀ struqturul~, ̀ funqciur~ 
da `ganviTarebis~ erTeulad. moiyvanon argumentebi TavianTi pa-
suxebis gasamyareblad;

savaraudo pasuxi: 
–	 ujredebi `aSeneben~ cocxal organizmebs: mcenareebs, cxovelebs, 

sokoebs, mikroorganizmebs, maT organoebsa da qsovilebs. amitom 
ujredi organizmis struqturuli erTeulia;

–	 ujredSi mimdinareobs sxvadasxva saxis reaqciebi, rac safuZvlad 
udevs mTliani organizmis an misi calkeuli nawilis moqmedebas. 
amitom ujredi aris organizmis funqciuri erTeulic;

http://www.youtube.com/watch?v=gFuEo2ccTPA
http://www.youtube.com/watch?v=gFuEo2ccTPA
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–	 ganayofierebuli kvercxujredis Tanmimdevruli dayofisa da 
diferencirebis gziT viTardeba mTliani organizmi. amitom 
ujredi ganviTarebis erTeulicaa;

maswavlebeli:
•	 uxsnis moswavleebs, rom ujredebis sxvadasxva agebulebis miuxe-

davad,  yvela ujredisaTvis saerToa birTvi, citoplazma da garsi 
(am etapze ar aris saWiro yuradRebis gamaxvileba prokariotuli 
da eukariotuli ujredebis arsebobaze).  mokled ganmartavs Ti-
Toeulis mniSvnelobas ujredisaTvis;

•	 gamoaqvs ekranze ujredis sqematuri gamosaxuleba, sadac xazebiT 
aris moniSnuli samive komponenti (ix. naxati 1).  sTxovs moswav-
leebs, samuSao rveulSi  gaakeTon ujredis sqematuri Canaxati da 
daitanon saTanado warwerebi xazebiT moniSnul struqturebze;

naxati 1

•	 dasasruls, gamoaqvs ekranze qvemoT mocemuli cxrili, aZlevs 
moswavleebs 5 wuTs wyvilebSi samuSaod da avalebs, ipovon Sesa-
bamisoba ujredis ZiriTad struqturebsa da maT maxasiaTeblebs 
Soris:

ujredis komponentebi ujredis  komponentebis  funqciebi

1.	 birTvi a) icavs ujreds da amyarebs kontaqts sxva 
ujredebTan  

2.	 citoplazma b) inaxavs memkvidrul informacias; akon-
trolebs  ujredis yvela moqmedebas

3.	 garsi g) warmoadgens ares, sadac moTavsebulia 
ujreduli struqturebi da mimdinareobs sx-
vadasxva procesebi
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•	 maswavlebels gamoaqvs ekranze swori pasuxebi da sTxovs moswav-
leebs, Seamowmon sakuTari namuSevari.

pasuxi:                          

1. b

2. g

3. a

moswavleebis tipuri Secdomebi
moswavleebs erTmaneTSi erevaT zogierTi ujreduli struqturi-

saTvis damaxasiaTebeli agebulebisa da funqcionirebis Taviseburebe-
bi. magaliTad, marcvlovani da gluvi endoplazmuri badis, plazmuri 
membranisa da endoplazmuri badis,  endoplazmuri badisa da goljis 
kompleqsis SemTxvevaSi. problemas warmoadgens terminebis adekvatu-
rad xmareba.

sasargeblo internetlinkebi:
moculobiTi informacia ujredis struqturebis, maTi daniSnulebis 

da ujredis SigniT mimdinare procesebis Sesaxeb                                            
http://ridge.icu.ac.jp/biobk/BioBookCELL2.html#Mitochondria
TamaSebi ujredis Tematikaze 
http://classroom.jc-schools.net/sci-units/cells.htm
yvelaferi ujredis Sesaxeb
http://www.kidinfo.com/health/human_body.html

aqtivoba 3. ujredis formis mravalferovneba

resursebi: kompiuteri; proeqtori; ujredebis mravalferovnebis amsax-
veli ilustraciebi el. formatSi (ix. samuSao furceli 1)  an Sesabam-
isi tabula, sxvadasxva formis  ujredebis amsaxveli ilustraciebi; 
sainformacio teqsti TiToeuli tipis ujredis aRwerilobiT (samuSao 
furceli 2).

 

http://classroom.jc-schools.net/sci-units/cells.htm
http://www.kidinfo.com/health/human_body.html
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samuSao furceli 1 

Seswavlis sagani/miznebi:
moswavleebi unda:
•	 gaecnon ujredis formaTa mravalferovnebas;

•	 daukavSiron ujredis forma mis mier Sesrulebul funqciebs.
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maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 aCvenebs klass TvalsaCinoebas ujredis formis mravalferovnebis  

Sesaxeb, yuradRebas amaxvilebs maT gansxvavebul formebze da 
asaxelebs TiToeuli maTganis saxels. 

•	 svams kiTxvebs:

–	 ratom aqvT ujredebs gansxvavebuli forma? ratom gansxvavdebian 
isini ujredSida struqturebis mixedviT? (savaraudod, moswavleebs 
ar gauWirdebaT swori pasuxis gacema. winaaRmdeg SemTxvevaSi maswav-
lebels Tanmimdevruli SekiTxvebiT mihyavs isini swor pasuxamde)

 
–	 adamianis organizmSi erTnair funqcias asruleben sisxlisa da 

kanis ujredebi? kunTovani da nervuli ujredebi?
–	 ra daniSnuleba aqvs kunTovan ujreds? ra Tviseba axasiaTebs mas?
–	 rogori forma unda hqondes kunTovan ujreds, rom ukeT Se-

Zlos SekumSva?
–	 ratom aris kanis ujredebi mWidrod ganlagebuli?
–	 razea damokidebuli ujredis forma?

savaraudo pasuxebi:
–	 kunTovan ujreds SeuZlia SekumSva da moduneba, mis am Tvisebazea 

damokidebuli mravalujrediani organizmis moZraoba.
–	 mogrZo, TiTistarisebri forma.
–	 mWidrod ganlagebis Sedegad isini ufro saimedod icaven sxeuls 

dazianebisagan.
–	 ujredis forma, agebuleba da Sedgeniloba Seesabameba mis funq-

cias.

•	 maswavlebeli yofs klass 4 jgufad da urigebs TiToeuls: 
a) samuSao furcels 1 sxvadasxva formis ujredebis (eriTrocite-

bi, kunTovani ujredebi, neironebi, epiTeluri ujredebi, kvercxujre-
di, baqteria, ameba, qalamana, mcenareuli ujredi) amsaxveli ilustra-
ciebiT;

b) samuSao furcels 2 TiToeuli ujredis aRwerilobiT.
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samuSao furceli 2

eriTrocitebi – sisxlis wiTeli ujredebia, romlebic Seicaven he-
moglobins. hemoglobini ganapirobebs maT wiTel Seferilobas. eri
Trocitebs aqvT brtyeli, ormxrivad Cazneqili diskos forma. maTi 
daniSnulebaa Jangbadis dakavSireba da organizmis sxvadasxva ujrede-
bamde mitana. ZuZumwovrebis eriTrocitebs birTvi ar gaaCniaT.

kunTovani ujredi – mogrZo, TiTistaras formis ujredia, aqvs 
erTi an ramdenime birTvi, gaaCnia SekumSvisa da modunebis unari. 
SekumSvis dros is mokldeba,  modunebisas ki ubrundeba  sawyis for-
mas. kunTovani ujredis am  Tvisebebzea damokidebuli cxoveluri 
organizmis sxvadasxva nawilis moZraobis unari.

nervuli ujredi – gaaCnia sxeuli da sxvadasxva sigrZis gam-
onazardebi, anu morCebi. sxeulSi moTavsebulia sxvadasxva ujredu-
li struqturebi, xolo morCebis saSualebiT nervuli ujredebi ga-
dascemen informacias sxva ujredebs. nervuli ujredis agebuleba 
dakavSirebulia maT funqciasTan, miiRon da gaataron agzneba sxva-
dasxva mimarTulebiT. neironebis es Tviseba aucilebelia organizmis 
sxvadasxva nawilebis SeTanxmebuli moqmedebisaTvis da mTliani or-
ganizmis SeguebisaTvis garemos cvlad pirobebTan.

epiTeluri ujredi – ganlagebulia erTmaneTTan Zlier mWidrod, 
aqvT mkvrivi garsi, ujredis centrSi msxvili birTvebia. epiTeluri 
ujredebis forma SeiZleba iyos cilindruli, brtyeli, kuburi da sxv., 
zogierTs gaaCnia mcire zomis wamwamebic. epiTeluri ujredebi war-
moqmnian sxeulis garegan safarvels da amofenen organizmis Sinagan 
Rruebs. ganlagebisas qmnian erT, an ramodenime mowesrigebul Sres.

kvercxujredi – didi, mrgvali formis ujredia, citoplazma 
datvirTulia sakvebi nivTierebebiT, romelic saWiroa organizmis 
sakvebad ganviTarebis sawyis etapebze. centrSi moTavsebulia Se-
darebiT momcro birTvi.

baqteria – sxvadasxva formis ( momrgvalo, Cxiriseburi, moxrili 
an zambariseburi) ujredebia. gamoirCevian mcire zomiT da sxva uj
redebTan SedarebiT,  martivi agebulebiT. ar gaaCniaT birTvi da 
mTeli rigi ujreduli struqturebi. xSirad SeiaraRebulni arian 
SoltebiT, wamwamebiT, romelTa meSveobiT gadaadgildebian. zogi-
erTi maTgani dafarulia lorwovani garsiT – kafsuliT.

ameba – erTujrediani cxoveluri organizmia, romlis ujredi as-
rulebs yvela sasicocxlo funqcias. misi forma gamudmebiT icvleba, 
radgan warmoqmnis gamonazardebs – crufexebs, romlis meSveobiTac 
moZraobs. crufexi warmoiqmneba rogorc organizmis gamonazardi da  
mTliani sxeulic TiTqosda ̀ gadaiRvreba~ erTi mdgomareobidan meoreSi.
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qalamana – erTujrediani cxoveluri organizmia. damaxasiaTebe-
li Taviseburebaa adamianis terfis msgavsi moyvaniloba da mraval-
ricxovani wamwamebi, romelTa SeTanxmebuli rxevis Sedegad qalamana 
moZraobs wylian  garemoSi.

mcenareuli ujredi – gaaCnia ujredis yvela ZiriTadi komponen-
ti. damaxasiaTebeli Taviseburebebia:  sqeli garsi da didi zomis 
vakuoli ujredis centrSi. birTvi ufro xSirad ujredis kidesTan 
axlos mdebareobs. gaaCnia plastidebi – pigmentebis Semcveli or-
ganoidebi. mcenares mwvane Seferilobas aniWebs ujredebSi arsebuli 
mwvane feris qloroplastebi.

•	 maswavlebeli sTxovs TiToeul jgufs:
a) aRwerilobis daxmarebiT ilustraciebidan amoicnos  sami gansx-

vavebuli ujredi, romelsac miuTiTebs maswavlebeli da axsnas, ra niS-
nebiT moaxerxa amocnoba.

b) imsjelos  am ujredis Tvisebebsa da funqciebze. 
g) imsjelos, rogor aris dakavSirebuli am ujredebis forma da 

agebuleba funqciebTan. 

(magaliTad: eriTrocitebs aqvT brtyeli da Cazneqili forma, radgan 
saWiroa hqondeT didi zedapiri Jangbadis dasakavSireblad, maTi wiTe-
li feri ganpirobebulia hemoglobinis SemcvelobiT; kunTovani ujre-
debis wagrZelebuli forma mniSvnelovania SekumSvisa da modunebi-
saTvis; nervul ujredebs gaaCniaT gamonazardebi, romelTa meSveobiT 
isini gadascemen informacias sxva ujredebs; baqteriebis ujredi mcire 
zomisaa da SeiaraRebulia SoltebiT, romlis daxmarebiT gadaadgil-
debian; amebas mudmivad cvalebadi forma ganpirobebulia crufexebis 
warmoqmnis unariT, romelTa saSualebiT is moZraobs; qalamanas mraval-
ricxovani wamwamebi saWiroa gadasaadgileblad; kvercxujredis didi 
zoma ganpirobebulia sakvebi nivTierebebis maragiT, romelic grovdeba 
Canasaxis gamosakvebad; mcenareul ujredSi arsebuli mwvane marcvlebi 
qloroplastebia, sadac fotosinTezi mimdinareobs  da a.S).

•	 maswavlebeli uTiTebs TiToeul jgufs, romeli ujredebi unda 
amoicnos da daaxasiaTos;

pirveli jgufi – kunTovani ujredebi, kvercxujredi, qalamana.
meore jgufi – eriTrocitebi, neironebi, mcenareuli ujredi,
mesame jgufi – epiTeluri ujredebi, baqteria, ameba.
meoTxe jgufi – neironebi, kvercxujredi, qalamana.

•	 avalebs jgufebs  imuSaon  davalebaze da gaakeTon prezentacia.
•	 afasebs jgufebis namuSevrebs.
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aqtivoba 4.  droebiTi preparatis damzadeba da mikroskopTan muSaoba

resursebi: mikroskopebi; sasagne da safari minebi;  xaxvis bolqvis naW-
rebi;  pincetebi, pipetebi, wkirebi;  wyali;  iodis xsnari.

Seswavlis sagani/miznebi:
moswavlem unda:
•	 daamzados droebiTi preparati, imuSaos sinaTlis mikroskopTan; 
•	 dakvirvebis Sedegebi warmoadginos naxatis  da/an modelis saxiT;

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 acnobs klass aqtivobis (gakveTilis) mizans, daamzadon droebiTi 

preparati da Seiswavlon is sinaTlis mikroskopSi.

•	 yofs klass mcire jgufebad da urigebs TiToeuls masalas prepa-
ratis dasamzadeblad: sasagne da safar minebs, xaxvis bolqvis 
furclebs, pincetebs, pipetebs, wkirebs, mcire zomis WurWlebs 
wyliT, iods (sasurvelia preparatis damzadebis saSualeba mieces 
yvela moswavles, resursebis arqonis SemTxvevaSi jgufSi mzadde-
ba erTi droebiTi preparati).

•	 aCvenebs klass preparatis damzadebis proceduras da iZleva 
saTanado ganmartebebs yvela im resursis daniSnulebis Sesax-
eb, romelsac iyenebs muSaobis procesSi (sasurvelia maswavle-
belma prepartis damzadebis procedura gaweros winaswar da ga-
moakras klasSi, an uCvenos Sesabamisi video: http://www.youtube.
com/watch?v=zXAgbSzEADQ&feature=related.   

preparatis damzadebis procedura:
1.	 moacaleT xaxvis bolqvis Sida, wvnian furcels Txeli, apkis mag-

vari fena pincetiT, moaTavseT sasagne minaze da maqsimalurad gaSaleT;
2.	 daawveTeT sasagne minaze erTi wveTi wyali pipetis (wkiris) sa-

SualebiT;
3.	 daawveTeT 1–2 wveTi iodi da daayovneT 2–3 wT;
4.	 daafareT safari mina;
5.	 daaweqiT  wkiriT Zalian faqizad, rom gamodevnoT haeri.

•	 momdevno etapze maswavlebeli sTxovs jgufebs, Tavad daamzadon 
preparati igive proceduris dacviT, akvirdeba jgufebis muSao-
bis process da exmareba moswavleebs saWiroebis SemTxvevaSi. 

•	 uxsnis klass, rom maT mier damzadebuli preparati droebiTia. 
arsebobs mudmivi preparatebic, romlebic inaxeba da gamoiyene-
ba xangrZlivi drois ganmavlobaSi. maswavlebels SeuZlia aCvenos 
mudmivi preparatis nimuSebi skolis laboratoriidan.

•	 svams kiTxvas:

http://www.youtube.com/watch?v=zXAgbSzEADQ&feature=related
http://www.youtube.com/watch?v=zXAgbSzEADQ&feature=related
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–	 Tqven mier damzadebul preparats ewodeba sveli, droebiTi prepa-
rati, rogor fiqrobT, ratom? (preparati svelia imitom, rom 
xaxvis kani moTavsebulia wyalSi. wyali  advilad aorTqldeba da 
preparatis gamoyeneba SeuZlebeli gaxdeba. amitom aseTi prepara-
ti mxolod droebiTia).

•	 exmareba moswavleebs moaTavson preparatebi mikroskopis sasagne 
magidaze da daiwyon maTi Seswavla jer mcire, Semdeg did ga-
didebaze (aqtivobis mimdinareoba damokidebulia mikroskopebis 
raodenobaze klasSi).

•	 svams kiTxvebs:

–	 romeli struqturebis amocnobaa SesaZlebeli  preparatSi? (xax-
vis kanis ujredebSi ganirCeva birTvi, citoplazma, garsi).

–	 ra msgavsebasa da gansxvavebas aRmovaCendiT xaxvis furclis anaTa-
lis Semdeg mikroskopSi cxoveluri ujredi rom dagveTvalierebi-
na? (msgavseba: vnaxavdiT birTvs, garssa da citoplazmas – ujredis 
ZiriTad komponentebs. gansxvaveba: cxoveluri ujredebis garsi  
iqneboda ufro Txeli,  xolo forma  _  naklebad waxnagovani).

•	 avalebs moswavleebs samuSao rveulebSi gaakeTon mikroskopSi da-
naxuli gamosaxulebis Canaxati da daitanon saTanado warwerebi.

•	 muSaobis dasrulebis Semdeg  amowmebs ramodenime namuSevars da 
akeTebs komentarebs.

sasargeblo internetlinkebi:
calkeuli ujreduli struqturebis funqcionirebis moSlasTan da-

kavSirebuli paTologiebi                                                    
http://nature.web.ru/db/msg.html?mid=1164653&uri=index.html
ujredis virtualuri samyaro  
http://www.ibiblio.org/virtualcell/

http://nature.web.ru/db/msg.html?mid=1164653&uri=index.html
http://www.ibiblio.org/virtualcell/
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aqtivoba 5.  ujredis ZiriTadi struqturuli komponentebi

resursebi: winaswar momzadebuli slaidSou, an tabula pro- da eu-
kariotuli ujredebis, agreTve mcenareuli, cxoveluri, sokos ujre-
debis gamosaxulebiT;  kompiuteri;  proeqtori;  Tavisufali samuSao 
furclebi moswavleebisaTvis; flipCartze daxazuli an slaidze ga-
motanili cxrili ujredSida struqturebis CamonaTvaliT (carieli da 
Sevsebuli variantebi). 

Seswavlis sagani/miznebi:
 moswavlem unda:
•	 amoicnos TvalsaCinoebaze zogierTi ujreduli struqtura da 

daasaxelos maTi funqcia;

•	 ilustraciebze an eleqtronul formatze ganasxvavos prokari-
otuli da eukariotuli  (mcenareuli, cxoveluri, sokos) ujre-
debi, daasaxelos maTi  msgavsi da ganmasxvavebeli  struqturebi;

•	 Sedegebi gamosaxos venis diagramis saSualebiT.

SeniSvna: aqtivoba Sedgeba ramodenime etapisagan, sakmaod xangrZlivia 
da  savaraudod, daikavebs mTlian gakveTils.

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 uxsnis moswavleebs, rom miuxedavad yvela organizmis ujredu-

li agebulebisa, isini iyofa or ZiriTad tipad: prokariotul da 
eukariotul ujredebad. amavdroulad, uxsnis aRniSnuli ter-
minebis warmomavlobas (karion – birTvi, pro – mde, eu – WeSmariti);

•	 uCvenebs klass prokariotuli da eukariotuli ujredebis ga-
didebul gamosaxulebas ekranze; Txovs moswavleebs, imuSaon 
wyvilebSi da CamoTvalon yvela is gansxvaveba, romelsac aRmoaCe-
nen ujredebs Soris;

prokariotuli da eukariotuli ujredebi
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•	 amuSavebs moswavleebs wyvilebSi 3-5 wT-is ganmavlobaSi;

•	 gamokiTxavs ramodenime wyvils, moswavleebi avseben erTmaneTis 
pasuxebs;

•	 mihyavs msjeloba sami ZiriTadi gansxvavebis gamokveTamde:

1)	 birTvis arseboba/ararseboba
2)	 rigi ujredSida struqturebis arseboba/ararseboba
3)	 zoma

•	 uCvenebs klass cxoveluri, mcenareuli, sokos da baqteriuli  
ujredebis gamosaxulebas. sTxovs amoicnon maTgan pro- da eukar-
iotuli ujredebi. 

a)                                                 b)

 

 
          g)            d)                                                                                                
 

•	 amocnobis Semdeg amaxvilebs yuradRebas im faqtze, rom rigi niSne-
bis mixedviT  eukariotuli ujredebic gasxvavdebian erTmaneTisa-
gan. mokled asaxelebs da aRwers  cxoveluri, mcenareuli da sokos  
ujredebis  zogierT struqturul komponentsa da maT funqciebs. 
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•	 yofs klass 4–5 jgufad moswavleTa raodenobis mixedviT da  
avalebs TiToeul jgufs gamoiyenon arsebuli codna da Seadaron 
erTmaneTs TvalsaCinoebaze mocemuli oTxi suraTidan ori, 
romelsac Tavad miuTiTebs (magaliTad: mcenareuli da cxove-
luri; mcenareuli da baqteriuli; cxoveluri da baqteriuli; 
mcenareuli da sokos; cxoveluri da sokos; sokosa da baqteriis). 
sTxovs, moaxdinon Sedareba ujreduli komponentebis  (plazmuri 
membrana, ujredis kedeli, birTvi, citoplazma, qloroplastebi, 
vakuoli) arseboba/ararsebobis mixedviT da gamosaxon Sedegebi 
venis diagramis saSualebiT;

•	 avalebs jgufebis warmomadgenlebs prezentaciis gakeTebas.

•	 refleqsiis mizniT uCvenebs klass zemoT aRniSnuli oTxi sa
xis ujredis gadidebul gamosaxulebebebs da sTxovs amoicnon  
ujreduli struqturebi. amocnobis Semdeg maT unda Seavson 
cxrili mocemuli nimuSis mixedviT  + da – niSnebiT, individual-
urad, gakveTilze SeZenili codnis safuZvelze.

ujredis 
maxasiaTeblebi

cxoveluri mcenareuli sokos baqteri-
uli

prokariotuli 
ujredi

eukariotuli 
ujredi

plazmuri mem-
brana

ujredis kedeli

birTvi

citoplazma

qloroplastebi

vakuoli

•	 bolo etapze  gamoaqvs Sevsebuli cxrilis swori versia da  
sTxovs moswavleebs Seafason TavianTi namuSevari.
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cxrilis Sevsebuli versia:

ujredis maxas-
iaTeblebi

cxoveluri mcenareuli sokos baqteriuli

prokariotu-
li ujredi

– – – +

eukariotuli 
ujredi

+ + + –

plazmuri mem-
brana

+ + + +

ujredis kede-
li

– + + +

birTvi + + + –

citoplazma + + + +

qloroplas-
tebi

– + – –

vakuoli            – + + –

moswavleebis tipuri Secdomebi:
moswavleebi ansxvaveben pro- da eukariotebs birTvis arsebobis, an 

ararsebobis mixedviT, sxva ganmasxvavebeli niSnebi (zoma, membranuli 
organoidebi) rCeba yuradRebis miRma; xSiria prokariotebis gaigiveba 
zogadad, erTujredian organizmebTan.

sasargeblo internetlinkebi:
videomasala pro- da eukariotuli ujredebis gansxvavebis Sesaxeb
ujredebis mravalferovneba
http://www.youtube.com/watch?v=4DWaAIVlW3k&feature=related
http://www.youtube.com/watch?v=IcevP5tkWH0&feature=related
http://www.youtube.com/watch?v=R4Yl9BgXOrM
http://www.youtube.com/watch?v=2H6tCEDov10&feature=related

http://www.youtube.com/watch?v=4DWaAIVlW3k&feature=related
http://www.youtube.com/watch?v=IcevP5tkWH0&feature=related
http://www.youtube.com/watch?v=R4Yl9BgXOrM
http://www.youtube.com/watch?v=2H6tCEDov10&feature=related
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aqtivoba 6.  Sedarebis meTodis gamoyeneba sagnebs/movlenebs Soris 
msgavseba-gansxvavebis dasadgenad.

damatebiTi informacia: 
biologiis swavlebis warmarTva mxolod faqtebze dayrdnobiT 

aferxebs moswavlis ganviTarebas. amitom unda SevecadoT, saswavlo 
procesi ise avagoT, rom gamoviwvioT moswavlis Tavis tvinis analiti-
kuri da sinTezuri moqmedebis gaaqtiureba. azrovnebis ganviTarebaze 
gansakuTrebul gavlenas axdens swavlebis iseTi meTodebi, romelic 
ganapirobebs moswavlis logikuri azrovnebis ganviTarebas. 

magaliTad, imisaTvis, rom moswavlem SeZlos msjeloba ujredze, 
rogorc organizmis agebulebisa da ganviTarebis erTeulze, aucile-
belia mikroskopSi mcenaris, cxovelis da sokos ujredebis  prepa-
ratebis Seswavlis Semdeg gakveTilze  gamoviyenoT: 1. Sedarebis meTo-
di; 2. analogiisa an codnis gamoyeneba axal situaciaSi; 3. dajgufebisa 
da sistematizaciis meTodi, 4.  mizez-Sedegobrivi kavSiris dadgenis 
meTodi; 5. ganzogadebis meTodi.

resursebi: mikroskopi; mcenareuli da cxoveluri ujredebis preparatebi

Seswavlis sagani/miznebi:
moswavleebma unda:
•	 Seadaron da daaxasiaTon mcenareuli da cxoveluri ujredebi; 
•	 daadginon msgavseba-gansxvaveba sagnebsa Tu movlenebs Soris.  

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 amuSavebs klass mcenareuli da cxoveluri ujredebis prepa-

ratebis Seswavlaze sinaTlis mikroskopiT gamoyenebiT;

•	 yofs klass jgufebad da TiToeul jgufs urigebs baraTebs cxriliT:

jgufis №____
mcenareuli da cxoveluri ujredebis SedarebiTi daxasiaTeba.

Sesadarebeli niSani 
(struqtura)

mcenareuli ujredi cxoveluri ujredi

maswavleblis mier SeTavazebul cxrilSi Sevsebulia mxolod TiTo 
sveti an TiTo strofi, moswavleebs eZlevaT davaleba Seavson cxrilis 
carieli svetebi. Semdeg jgufebi ucvlian erTmaneTs baraTebs da gansx-
vavebuli feris kalmiT (fanqriT) SeaqvT Sesworebebi an damatebebi.
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aqtivoba 7.  analogiebi an codnis gadatana axal situaciaSi,  
dajgufeba da sistematizacia

resursebi: mikroskopi; mcenareuli,  cxoveluri da sokos ujredebis 
preparatebi; mcenareuli,  cxoveluri da sokos ujredebis plakatebi.

Seswavlis sagani/miznebi:
moswavleebma unda SeZlon:
•	 mcenareuli, cxoveluri da sokos ujredebis SedarebiTi daxasi-

aTeba;

•	 sagnebsa Tu movlenebs Soris msgavseba-gansxvavebis dadgena;

•	 sxvadasxva ujreduli struqturis niSan-Tvisebebis analizi;

•	 saerTo niSnis moZieba da am niSnis mixedviT struqturebis da-
jgufeba. magaliTad, citoplazmis da birTvis struqturebi (ad
gilmdebareobis mixedviT), erTmembraniani, ormembraniani da 
umembrano struqturebi (membranis raodenobis mixedviT). 

maswavleblis savaraudo aqtivobebi:
ujreduli preparatebis Seswavlis Semdeg maswavlebeli sTavazobs 

jgufebs, Tavad Seadginon maTTvis cnobili ori sxvadasxva saxis ujre-
disaTvis SedarebiTi daxasiaTebis cxrili (magaliTad, mcenareuli da 
sokos, an cxoveluri da sokos ujredebis Sesadareblad). SesaZloa, 
moswavleebs dasWirdeT maswavleblis daxmareba. 

maswavlebeli svams kiTxvebs: 
–	 Tu warmovidgenT, rom Cveni qalaqi (raioni, sofeli) ujredia, ma-

Sin ra asrulebs aq mitoqondriis funqcias?
–	 Tu davuSvebT, rom adamiani erTi ujredia, maSin ra asrulebs mas-

Si lizosomis funqcias?
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aqtivoba 8.   mizezebisa  da urTierTdamokidebulebebis dadgena, 
ganzogadeba

damatebiTi informacia:
aRniSnuli meTodis/aqtivobis  gamoyeneba SesaZlebelia mxolod 

garkveuli codnis bazaze. meTodi gulisxmobs davalebebis gamoyenebas, 
romlebic iwyeba Semdegi sityvebiT, magaliTad: `ratom ...~,  `rasTan 
aris dakavSirebuli....~,  `axseniT mizezi ...~, agreTve moswavleebis mier 
sqemebis da modelebis damoukideblad Seqmnis process. 

resursebi: mikroskopi; mcenareuli,  cxoveluri da sokos ujredebis 
preparatebi;  mcenareuli,  cxoveluri da sokos ujredebis plakatebi 
da fotoebi.

Seswavlis sagani/miznebi:
moswavleebma unda iswavlon, rom:
•	 ujredi organizmis struqturul-funqciuri da ganviTarebis el-

ementaruli erTeulia;

•	 sicocxlis organizaciis qsoviluri done ufro maRalia, vidre 
ujreduli.

maswavleblis savaraudo aqtivobebi:
maswavlebeli: 
•	 svams kiTxvas: ratom iTvleba ujredi organizmis  struqturul- 

funqciur da ganviTarebis elementarul erTeulad?

•	 sTxovs moswavleebs, daakavSiron ujredis forma Sesasrule
bel funqciasTan ujredis Seswavlis Sedegad miRebul codnaze 
dayrdnobiT; 

•	 gamosaxavs sicocxlis organizaciis doneebs sqemis saxiT da svams 
kiTxvas: ratom TvliT, rom  sicocxlis organizaciis qsoviluri 
done ufro maRalia vidre ujreduli?

•	 mikroskopis, plakatebis an fotoebis saSualebiT aCvenebs moswavleebs 
ara mxolod foTlis, aramed mcenaris sxva organoebis ujredebs; 

•	 cneba ̀ struqturuli erTeuli~-s asaxsnelad iyenebs martiv analo
giebs, magaliTad, saxlis struqturuli erTeulia _ aguri da sxv.

mosalodneli Sedegebi:
moswavleebi:
•	 sxvadasxva organizmis ujredebis Seswavlis Semdeg gamoitanen 

daskvnas,  rom mcenareuli da cxoveluri organizmi Sedgeba 
ujredebisagan;

•	 daadgenen mizez-Sedegobriv kavSirebs; kanonzomierebis dadgenis, 
daskvnebis gamotanis safuZvelze ganiviTareben analitikur az-
rovnebas.
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aqtivoba 9. sicocxlis organizaciis doneebi

resursebi: sicocxlis organizaciis doneebis amsaxveli ilustrirebu-
li sqemebi. 

Seswavlis sagani/miznebi:
moswavlem unda:
•	 ganalagos TanmimdevrobiT sicocxlis organizaciis doneebi 

(ujredi, qsovili, organo, organizmi) da imsjelos TiToeulis 
Sesaxeb.

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	  svams kiTxvebs: 

–	 ra gansxvavebaa cocxal da aracocxal sxeulebs Soris imis gaT-
valiswinebiT, rom orive Sedgeba molekulebisagan, xolo moleku-
lebi atomebisagan?

–	 SeiZleba Tu ara cocxali vuwodoT atoms, an molekulas? 
–	 saidan `iwyeba~ sicocxle?
•	 diskusiis Semdeg maswavlebeli uxsnis klass, rom sicocxle Sesa-

Zloa gamovlindes sxvadasxva doneze da akeTebs mini–leqcias si-
cocxlis organiziciis doneebis Sesaxeb. xsnis, Tu ratom moicavs 
erTujrediani organizmi erTdroulad rogorc ujredul, aseve 
organizmul dones. paralelurad sailustraciod iyenebs winas-
war momzadebul sqemas (sqema 1).  
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sqema 1.  
sicocxlis organizaciis doneebi
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•	 areulad wers dafaze terminebs: molekula, ujredi, qsovili, or-
gano, organoTa sistema. organizmi, populacia, Tanasazogadoeba, 
ekosistema, biosfero, da sTxovs moswavleebs ganalagon mocemu-
li terminebi swori TanmimdevrobiT, ise rom Seqmnan sicocxlis 
organizaciis safexurebis Tanmimdevruli sqema; 

•	 sTxovs moswavleebs daasaxelon sicocxlis organizaciis doneebi 
Tanmimdevrulad;

•	 gamoaqvs ekranze sicocxlis organizaciis doneebis amsaxveli sqe-
ma 2 da sTxovs moswavleebs, aRniSnuli sqemis mixedviT ganmarton 
da daaxasiaTon TiToeuli done (ras warmoadgens ujredi, qsovi-
li, organo, organoTa sistema da a.S)

sqema 2.  

•	 yofs klass 4 jgufad da avalebs TiTouls, moifiqros sicocxlis 
organizaciis sakuTari sqema, organizaciis yvela donis magali-
TiT, warmoadginos Canaxatis saxiT.

•	 muSaobis dasrulebis Semdeg TiToeul  jgufs sTxovs warmoad
ginos namuSevari.

•	 refleqsiis mizniT svams kiTxvebs:

–	 sicocxlis organizaciis romel doneebs aerTianebs mcenaris fo-
Toli? 

–	 sicocxlis organizaciis romel doneze imyofeba erTujrediani 
ameba? ratom?

–	 sicocxlis organizaciis romel doneebs moicavs futkris ojaxi?



82

–	 romel doneebs aerTianebs patara gubura masSi mobinadre sxva-
dasxva cocxali organizmebiT? 

–	 romel doneebs ar moicavs am guburaSi mobinadre qalamanebis 
populacia?

savaraudo pasuxebi:
–	 molekuluri, ujreduli, qsoviluri, organoTa.
–	 ujredul da organizmul doneebze erTdroulad, radgan amebas 

ujredi asrulebs cocxali organizmisaTvis damaxasiaTebel yve-
la sasicocxlo funqcias.

–	 molekuluri, ujreduli, qsoviluri, organoTa, organoTa siste-
mebis, organizmuli, populaciuri.

–	 molekuluri, ujreduli, qsoviluri, organoTa, organoTa siste-
mebis, organizmuli, populaciuri, ekosistemis.

–	 qsoviluri, organoTa, organoTa sistemebis.
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bun.VII.6.moswavles SeuZlia daaxasiaTos  cxovelTa da mcena
reTa sasicocxlo cikli da daasabuTos gamravlebis 
biologiuri mniSvneloba.

aqtivoba 10.   cocxali organizmebis gamravlebis formebi

resursebi: saxelmZRvanelo, an winaswar momzadebuli sainformacio 
teqsti usqeso da sqesobrivi gamravlebis sxvadasxva formebis Sesaxeb;  
Tavisufali furclebi wyvilebSi samuSaod;  flipCartze winaswar daxa
zuli, an el. formatis  cxrili gamravlebis magaliTebiT.

Seswavlis sagani/miznebi:
moswavlem unda Seadaros erTmaneTs gamravlebis sxvadasxva formebi.

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 aCvenebs klass or ilustracias:

•	 svams kiTxvas:

–	 ra SeiZleba hqondes am or suraTs saerTo?
•	  miyavs klasi pasuxamde: suraTebze asaxul orive process mivyav-

varT axali ujredebis an organizmis warmoqmnamde, orive suraTi 
dakavSirebulia gamravlebis procesTan.

•	 sTavazobs moswavleebs individualurad daamuSavon saxelmZRvane-
loSi mocemuli masala, an winaswar momzadebuli da amobeWdili 
sainformacio teqsti gamravlebis formebis Sesaxeb (usqeso da 
sqesobrivi gamravleba, maTi calkeuli formebi da magaliTebi, gam-
ravlebis mniSvneloba sicocxlis uwyvetobis SenarCunebisaTvis). 

•	 sTxovs moswavleebs imuSaon wyvilebSi da  daajgufon teqstSi 
ganxiluli usqeso da sqesobrivi gamravlebis formebi cxrilis 
saxiT.
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cxrilis Sevsebuli varianti

usqeso gamravleba sqesobrivi gamravleba

ujredis gayofa
Sizogonia
dakvirtva
vegetatiuri gamravleba
sporebiT gamravleba
fragmentacia

TesliT gamravleba
cocxlad Soba
kvercxis deba

•	 sTxovs ramodenime wyvils, samuSaos  dasrulebis Semdeg namuSe-
vari  waradginon klasis winaSe.

•	 sTavazobs moswavleebs: 

a) moifiqron da daweron gamravlebis sam-sami magaliTi;
b) gaucvalon mewyviles;
g) mewyvilis mier SemoTavazebuli magaliTebi miakuTvnos usqeso an 

sqesobriv gamravlebas da daaxasiaTon mokled;
d) gacvalon informacia da Seamowmon TavianTi pasuxebis siswore 

mewyvilesTan.

•	 dasasruls, maswavlebels gamoaqvs winaswar daxazuli, an el. 
formatis cxrili gamravlebis sxvadasxva formebis/magaliTebis 
Sesaxeb; sTxovs moswavleebs Seavson cxrili gakveTilze miRebuli 
codnis safuZvelze.

gamravlebis magaliTi gamravlebis forma
(usqeso/sqesobrivi)

saxelwodeba

zRvis varskvlavis aRdgena 
erTi qimidan

kartofilis gamravleba 
gorgliT

gvimris sporidan axali 
mcenaris aRmoceneba

kruxis mier kvercxebis 
dadeba da wiwilebis ga-
moCeka

dediseuli ujredidan 
Svileuli ujredebis war-
moqmna 

yvavilovani mcenaris gam-
ravleba TesliT
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foTlis dafesvianebis Se-
degad axali mcenaris gan-
viTareba

Zu lomis mier bokverebis 
gaCena

•	 gamoaqvs Sevsebuli cxrilis swori varianti da sTxovs moswav-
leebs TavianTi namuSevris Sefasebas. 

cxrilis Sevsebuli varianti

gamravlebis magaliTi gamravlebis 
forma

saxelwodeba

zRvis varskvlavis aRdgena erTi 
qimidan

usqeso regeneracia

kartofilis gamravleba gor-
gliT

usqeso vegetatiuri gamrav-
leba

gvimris sporidan axali mce-
naris aRmoceneba

usqeso sporebiT gamravleba

kruxis mier kvercxebis dadeba 
da wiwilebis gamoCeka

sqesobrivi kvercxiT gamravleba

dediseuli ujredidan Svileu-
li ujredebis warmoqmna

usqeso ujredis gayofa

yvavilovani mcenaris gamravle-
ba TesliT

sqesobrivi TesliT gamravleba

foTlis dafesvianebis Sedegad 
axali mcenaris ganviTareba

usqeso vegetatiuri gamrav-
leba

Zu lomis mier bokverebis dayra sqesobrivi cocxalmSobiaroba
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aqtivoba 11.  organizmebis gamravlebis formebi

resursebi: cxrili usqeso da sqesobrivi gamravlebis Sesadareblad;  
Tavisufali furclebi jgufebSi samuSaod;  feradi markerebi prezen
taciebis mosamzadeblad.

Seswavlis sagani/miznebi:
moswavlem unda:
•	 Seadaros erTmaneTs usqeso da sqesobrivi gamravlebis formebi 

da imsjelos maT Soris msgavseba-gansxvavebaze;

•	 imsjelos gamravlebis biologiur mniSvnelobaze cocxali orga-
nizmebisaTvis.

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 sTxovs moswavleebs daasaxelon maTTvis cnobili usqeso da sqesob

rivi gamravlebis formebi da moiyvanon saTanado magaliTebi;

•	  zrunavs, rom dasaxelebul iqnas gamravlebis yvela Seswavlili 
forma (asaxelebs konkretul magaliTs da sTxovs moswavleebs mi-
akuTvnon is gamravlebis saTanado formas).   

•	 yofs klass 4 jgufad da avalebs TiToeul maTgans: 

1)	 Seadaron erTmaneTs usqeso da sqesobrivi gamravlebis formebi 
cxrilis saSualebiT.

ramdeni orga-
nizmi monaw-

ileobs?

romeli ujre-
debiT xor-
cieldeba?

romeli 
formebiT 
vlindeba?

usqeso gamravleba

sqesobrivi gamravleba

2)	 amoarCion da Seadaron erTmaneTs usqeso da sqesobrivi gamrav-
lebis ori konkretuli forma venis diagramis saSualebiT (gam-
ravlebis romel formas miekuTvneba; rogor xorcieldeba; romel 
organizmebs axasiaTebT).

magaliTad: 
pirveli jgufi – dakvirtva da kvercxiT gamravleba; 
meore jgufi – vegetatiuri gamravleba da cocxalmSobiaroba;
mesame jgufi – sporebiT gamravleba da TesliT gamravleba;
meoTxe jgufi  –  dakvirtva da regeneracia.

3)	 Camoayalibon da imsjelon  gamravlebis zogadbiologiuri mniS-
vnelobis Sesaxeb.
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•	 maswavlebeli avalebs jgufebs, imuSaon da warmoadginon TavianTi 
prezentacia;

cxrilis Sevsebuli varianti 

gamravlebis 
formebi 

ramdeni 
organizmi 

monawileobs?

romeli 
ujredebiT 

xorcieldeba?

romeli formebiT 
vlindeba?

usqeso 
gamravleba

erTi somaturi ujredis gayofa
dakvirtva
regeneracia
vegetatiuri 
gamravleba
sporebiT gamravleba

sqesobrivi 
gamravleba

ori sasqeso TesliT gamravleba
kvercxiT gamravleba
cocxalmSobiaroba
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bun.VII.7.moswavles SeuZlia daaxasiaTos cocxali samyaros 
mravalferovneba, gamoiyenos klasifikaciis prin-
cipi da imsjelos sxvadasxva jgufebs Soris msgav-
seba-gansxvavebaze.

aqtivoba 12.   organizmis sasicocxlo cikli

resursebi: baraTebi gansxvavebuli Sinaarsis sainformacio teqstebiT;  
Tavisufali furclebi jgufebSi samuSaod;  feradi markerebi prez-
entaciebis mosamzadeblad.

Seswavlis sagani/miznebi:
moswavlem unda:
•	 Seagrovos informacia sxvadasxva organizmis sasicocxlo ciklis 

Sesaxeb;

•	 gamosaxos mopovebuli informacia sqemis saxiT.

maswavleblis  savaraudo aqtivobebi:
maswavlebeli:
•	 yofs klass jgufebad da urigebs maT gansxvavebuli Sinaarsis 

sainformacio teqsts.

sainformacio teqsti 1

peplebis cxovreba

peplebi mwerebis yvelaze lamazi da saocari warmomadgenlebi ar-
ian. ramden xans cocxloben isini? 

rodesac zrdasrul asaks miaRwevs, pepela debs ramdenime aseul, 
zogierT SemTxvevaSi ramdenime aTaseul kvercxs. zogierTi maTgani 
kvercxs debs amaTuim mcenareze. momavalSi, rodesac kvercxebidan 
matlebi gamoiCekebian es mcenare maTi TavSesafari da sakvebi gaxdeba. 
zogierTi pepela kvercxebs niadagSi debs, zogic frenis dros fantavs. 
kvercxSi Canasaxis ganviTarebis xangrZlivoba damokidebulia erTi  
mxriv, klimatur pirobebze, meore mxriv, peplis saxeobaze. es pro-
cesi ramdenime dRidan ramdenime Tvemde SeiZleba gagrZeldes. ganvi-
Tarebis periodi gansakuTrebiT xangrZlivia maSin, rodesac saxeoba 
kvercxis formiT izamTrebs.

kvercxebidan gamoCekil matlebs sami wyvili dasaxsruli fexi da 
ramdenime wyvili `cru~ fexi aqvT. maTi saSualebiT isini gadaadgil-
debian an eWidebian raime sayrdens. matlebi intensiurad ikvebebian 
da swrafad izrdebian. zrdis procesSi maTi gareTa safarveli Tan-
daTanobiT `viwro~ xdeba, amitom isini ramdenimejer icvlian kans. 
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rodesac siciveebi moaxlovdeba, matlebis umravlesoba special-
uri nivTierebis gamoyofas iwyebs, romelic haerze magrdeba da 
mkvrivdeba. am nivTierebisagan isini amzadeben erTgvar parks, ro-
melSic Tavad ibudeben da Wuprad gadaiqcevian. Wupris forma damok-
idebulia peplis saxeobaze. umravles SemTxvevaSi sxeuli mTlianad 
aRmoCndeba dafaruli ucnauri safarveliT. Wupris stadiaze mweri 
iZens yvela im niSan–Tvisebas, romelic gaaCnia zrdasrul pepelas, 
viTardeba kunTebi da frTebi. Wuprebi ar moZraoben, rogorc wesi 
isini mimagrebulebi arian totebze, foTlebze, sxvadasxva sagnebze. 
Wupris saxiT peplebi izamTreben. rodesac dgeba gazafxuli, Wupri-
dan Tavisufldeba sruliad gansxvavebuli niSnebis mqone axalgazrda 
pepela. mis frTebSi moZraobas iwyebs sisxlis msgavsi siTxe – hemo-
limfa. parkisgan ganTavisuflebuli pepela mzadaa gasafrenad. is 
swrafad aRwevs sqesobriv simwifes da mzadaa kvercxebis dasadebad. 
am lamazi arsebis sicocxlis xangrZlivoba damokidebulia imaze, Tu 
ramdenad swrafad Seasrulebs ZiriTad movaleobas _ dadebs kver-
cxebs. Cveulebriv, parkidan gamosvlis Semdeg pepela cxovrobs ram-
denime dRidan ramdenime kviris ganmavlobaSi. Tumca arsebobs gamon-
aklisebic: zogierTi saxeobisaTvis sicocxlis xangrZlivobam Sesa-
Zloa10 Tvesac ki miaRwios.

sainformacio teqsti 2

zRvis kuebis cxovreba

ku miekuTvneba qvewarmavalTa klass. maTi zogierTi forma xmele-
Tze cxovrobs, zogierTi ki, zRvis kus msagavsad wylis binadaria. 
axalgazrda zRvis kuebi ZiriTadad  mwerebiT, wvrili TevzebiTa da 
bayayebiT ikvebebeba, zrdasrulebi ki wyalmcenareebsac ar  iwuneben.

zRvis kuebi mravldebian kvercxis debiT. amisaTvis mdedri ku 
rbil miwaSi an qviSaSi specialur ormos Txris. ormo sakmaod Rrma 
unda iyos, rom iq ramodenime aTeuli, an aseuli kvercxi daetios. 
Tumca zogierTi saxeoba, magaliTad xmelTaSuazRvis ku mxolod eqv-
siode kvercxs debs. gasamravleblad adgilis SerCeva instiqtebis 
karnaxiT xdeba. zRvis kuebi aseulobiT kilometrze migrireben kver-
cxebis dasadebad. isini gaWirvebiT gadaadgildebian qviSian sanap-
iroze, raTa miaRwion Sesaferis adgilebs. es cxovelebi moqcevis 
donesac iTvaliswineben da kvercxebis dasadebad saWiro ormoebs 
moqcevisagan dacul, usafrTxo adgilebSi Txrian _ zRvis napiridan 
sakmaod maRla da moSorebiT. kvercxis dasadebi adgilis SerCevis 
Semdeg, rogorc wesi, RamiT, mdedri ku ukana kidurebiT ormos Tx-
ras iwyebs.  kvercxis dadebis Semdeg is ormos miwas an qviSas miayris. 
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Cveulebriv amiT mTavrdeba misi zrunva momaval STamomavlobaze. 
mdedri ku tovebs kvercxebiT savse ormos da midis. am adgilisadmi 
interess is metad aRar iCens. 

kus kvercxebi mimzidveli sakvebia mravali mtaceblisaTvis, ada-
mianis CaTvliT, amitom kvercxebis didi nawili kiborCxalebis, zR-
vis frinvelebis, mtacebeli cxovelebis sakbilo xdeba. kvercxebidan 
naSierebis gamoCeka erTdroulad mimdinareobs. erT-erTi kvercxis 
amoZraveba da naWuWis gamotexvis mcdeloba moqmedebs rogorc sig-
nali  da yvela darCenili kvercxidan gamoCeka erTdroulad iwyeba. 
daucveli patarebisaTvis es Zalian sasargebloa, radgan aseT SemTx-
vevaSi daRupvis riski mkveTrad mcirdeba. 

axalgamoCekil zRvis kuebs Tandayolili instiqti zRvisken ewe-
va. maT budis datoveba undaT, magram amisaTvis naWuWidan ganTavisu-
flebis Semdeg sul mcire 30 sm–iani barieri mainc unda gadalaxon, 
rom ormodan amoZvrnen. Semdeg qviSiani gziT dabla, napirisken unda 
daeSvnen da kiborCxalebisa da zRvis frinvelebis Semoteva moigeri-
on. axalgazrda kuebi zRvis moqceva–miqcevasac unda gaumklavdnen da 
wyalSi Securon. aq ki maT mtacebeli Tevzebi elodebaT. zRvisken 
mimavali gza rTuli da xifaTiT savsea. yvela rodi axerxebs am gzis 
warmatebiT daZlevas. magram is, vinc cocxali gadarCeba da cxovre-
bis rTul pirobebs gaumklavdeba, ukve mraval wels gaatarebs okean-
is wylebSi. gaivlis didi dro, vidre isini daubrundebian mSoblebis 
budobis adgilebs da maT msgavsad kvercxebs qviSian ormoebSi dadeben.

sainformacio teqsti 3

bayayebis cxovreba

bayayi wyal–xmeleTa cxovelebis, amfibiebis warmoamdgenelia. am-
fibiebi erT–erTi  primitiuli xerxemliani cxovelebia dedamiwaze. 
arseboben  ukudo (bayayi, gombeSo) da kudiani (tritoni, salamandra) 
amfibiebi. maTi gamravleba da ganviTareba wyalSi mimdinarebs, xolo 
zrdasruli arsebebi upiratesad xmeleTze binadroben. amfibiebi na-
diroben mxolod moZrav msxverplze. amaSi maT grZeli da moqnili 
ena exmareba.  

amfibiebis umravlesoba sicocxles atarebs tenian adgilebSi da  
erTmaneTs unacvlebs wyalsa da xmeleTze arsebobas. Tumca arsebo-
ben iseTi saxeobebic, romlebic mTel sicocxles mxolod wyalSi, an 
mxolod xmeleTze, magaliTad, xeebze  atarebs.

amfibiebis cxovreba Zlier aris damokidebuli klimatze da 
sezonur cvalebadobaze. maT SeuZliaT arseboba mxolod Tbil 
pirobebSi. araxelsayrel garemoSi, magaliTad Zlieri siciveebis
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dros mravali forma zamTris Zils eZleva. gansxvavebulia amfi-
biebis aqtivoba dRisa da Ramis periodSic. 7–8°C–is  pirobebSi isini 
wyveten cxovelqmedebas, xolo –2°C –ze iRupebian. Zalian cotas Tu 
SeuZlia gauZlos gayinvasa da gamoSrobas, amasTan dakavSirebiT zo-
gierT formas axasiaTebs sxeulis dazianebuli, an dakarguli nawi-
lis aRdgenis unaric.

bayayebi kvercxebs, anu qviriTs wyalSi deben. zogierT formas ami-
saTvis wylis Zalian mcire raodenoba yofnis. magaliTad, mwvane bayayi 
qviriTs debs svel foTlebze; mamri gombeSo, saxelad bebiaqali, md-
edris mier dadebul kvercxebs ukana fexebze igrovebs da gubeSi aT-
avsebs; avstraliuri bayayi Tavis qviriTs ylapavs da elodeba, rodis 
gamoiCekebian misi naSierebi kuWSi, ris Semdegac isini garemoSi dedis 
piridan gamodian. 

amfibiebis kvercxebi lorwoTi aris dafaruli da garegnulad 
Jeles waagavs. dadebidan daaxloebiT erT kviraSi kvercxebidan 
iCekebian Tavkombalebi, romlebic arafriT ar hgvanan zrdasrul 
bayays. maT Tevzis msgavsi sxeuli, kudi da farflebi aqvT, sunTqa-
ven layuCebiT da gaaCniaT iseTive sisxlis mimoqcevis sistema, ro-
gorc Tevzebs. mogvianebiT, gamoCekvidan daaxloebiT sam dReSi isini 
aqtiur curvas iwyeben. zrda–ganviTarebis procesSi Tavkombalebs 
uviTardeba xmeleTze sacxovreblad saWiro niSan–Tvisebebi: filt-
vebi sunTqvisaTvis da kidurebi gadasaadgileblad, intensiurad vi-
Tardeba ybebisa da kidurebis kunTebi, icvleba Sinagan organoebTan 
dakavSirebuli niSan-Tvisebebi, qreba kudi. am cvlilebs daaxloebiT 
2–3 Tve sWirdeba.

garegnuli niSnebis garda Tavkombalebi gansxvavdebian zrdasru-
li formebisagan kvebis TaviseburebebiTac. isini ZiriTadad wylis 
mcenareulobiT ikvebebian, xolo zrdasruli bayayebi sakvebad iyene-
ben mwerebsa da sxva uxerxemloebs, wvril mRrRnelebsa da frin-
velebs.

sainformacio teqsti 4

4. spiloebis cxovreba

spilo  xmeleTis yvelaze didi cxovelia. zrdasruli spilos wo-
nam SeiZleba 7,5 tonas gadaaWarbos. is ZuZumwovrebs miekuTvneba. 
binadrobs afrikisa da aziis  tyeebsa da savanebSi.  xis totebisagan 
da eklebisagan spilos saimedod  icavs mkvrivi kani. sakvebisa da wy-
lis mopovebaSi mas xorTumi exmareba. ikvebeba mxolod mcenareuli 
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sakvebiT –  balaxiT, foTlebiTa da  norCi ylortebiT. spilos eSve-
bi wagrZelebuli kbilebia, romelsac cxoveli Tavdasacavad iyenebs. 
cxel dReebSi mas yurebi Svelis, romelsac iqnevs da Tavs igrilebs. 
saintereso Taviseburebaa isic, rom  am uzarmazar cxovelebs  fexze 
mdgomelebs sZinavT, dRe–RameSi sul ramdenime saaTi. 

spiloebi Zalian did dros uTmoben kvebas. dReSi maT 200–300 kg 
balaxi unda SeWamon da 100 l–mde  wyali dalion. mcenareuli sakvebis 
gadasamuSaveblad isini kbilebs iyeneben, romelic spilos mTeli si-
cocxlis ganmavlobaSi amosdis da Zvel, ukve gacveTil kbilebs anacv-
lebs.

spilos sicocxlis xangrZlivoba daaxloebiT 50–70 welia. makeoba 
da mSobiaroba mas daaxloebiT 50 wlamde SeuZlia. spilos orsulo-
ba 22 Tve grZeldeba. es cxovelTa Soris makeobis yvelaze grZeli 
maCvenebelia. spilos axalSobili naSieri daaxloebiT 100 kilograms 
iwonis. miuxedavad imisa, rom is dabadebisas brmaa, maleve SeuZlia 
fexze dadgoma da gadaadgileba. dasawyisSi is dedis rZiT ikvebeba 
da Zalebs ikrebs.

 spiloebi ojaxebad cxovroben. ojaxSi ramdenime mdedri da erTi 
mamria gaerTianebuli. urTierToba ojaxis SigniT Zalian hgavs urT-
ierTobebs adamianebs Soris. es faqti mecnierebs safuZvels aZlevs 
CaTvalon, rom spilo erT–erT yvelaze Wkviani cxovelia dedamiwaze. 
spiloebis ojaxSi sakvebs erToblivad moipoveben, moxucebsa da avad-
myofebs exmarebian, patarebsac erTad zrdian. STamomavlobaze zrunva 
xangrZlivi drois ganmavlobaSi grZeldeba. axalgazrda mamri spiloebi 
ojaxs 10–13 wlis askSi toveben da damoukideblad cxovrebas iwyeben. 
am asakSi maT ukve sakmarisi Zala da gamocdileba aqvT. mdedrebi ki, 
rogorc wesi, ojaxs arasodes toveben, Tu sikvdilma, an avadmyofobam 
ar SeuSala xeli. 

 

•	 maswavlebeli sTxovs moswavleebs: 

1)	 waikiTxon da gaanalizon teqstSi mocemuli informacia; 
2)	 daadginon ra xangrZlivobisaa da ramdeni etapisagan Sedgeba im 

organizmis sasicocxlo cikli romelzec teqstSia saubari;
3)	 rogor garemoSi mimdinareobs mocemuli organizmis zrda-ganvi-

Tareba.
4)	 gamosaxon sasicocxlo cikli sqemis, an naxatis saxiT da moamza-

don namuSevari klasis winaSe warsadgenad.

•	 amuSavebs jgufebs  prezentaciebis mosamzadeblad.

•	 daniSnuli drois amowurvis Semdeg ismens prezentaciebs da afa
sebs namuSevrebs.



93

•	 aZlevs moswavleebs saSinao davalebas: amoarCion maTTvis sain
tereso romelime mcenare, an cxoveli, moipovon informacia misi 
sasicocxlo ciklis Sesaxeb, an sasicocxlo ciklis garemosTan 
Seguebis Taviseburebebis Sesaxeb da warmoadginon klasis winaSe.

moswavleebis tipuri Secdomebi
arapirdapiri ganviTarebis swavlebisas xSiria Secdomebi  srul da 

arasrul metamorfozTan dakavSirebiT;  xSiria  arapirdapiri ganvi-
Tarebisa da arasruli metamorfozis, rogorc cnebebis gaigiveba, gar-
da amisa moswavleebs miaCniaT, rom mwerebis yvela saxeoba viTardeba 
sruli metamorfoziT.

sasargeblo internetlinkebi:
amfibiebis sasicocxlo cikli – animacia
http://www.youtube.com/watch?v=7NhA9SHunKs
peplebis sasicocxlo cikli – animacia da video
http://www.youtube.com/watch?v=1qwdS3KGqb0&feature=related
http://www.youtube.com/watch?v=gHn4-L2C3t0&feature=related
http://files.school-collection.edu.ru/dlrstore/8b28d512-d6ce-2784-6474-

6310f31631c5/00135958683247463.htm
mcenaris sasiococoxlo cikli – animacia
http://www.youtube.com/watch?v=chNwmpqSa78
peplis sasicocxlo cikli:
http://www.youtube.com/watch?v=sR7SSKPAlew&playnext=1&list=PL2E3EF-

3332E0A7482&feature=results_main
bayayis sasicocxlo cikli
http://www.youtube.com/watch?v=_MupYQMAaKA&playnext=1&list=PLC252B-

B6ACE5A1015&feature=results_main

http://www.youtube.com/watch?v=7NhA9SHunKs
http://www.youtube.com/watch?v=gHn4-L2C3t0&feature=related
http://files.school-collection.edu.ru/dlrstore/8b28d512-d6ce-2784-6474-6310f31631c5/00135958683247463.htm
http://files.school-collection.edu.ru/dlrstore/8b28d512-d6ce-2784-6474-6310f31631c5/00135958683247463.htm
http://www.youtube.com/watch?v=chNwmpqSa78
http://www.youtube.com/watch?v=sR7SSKPAlew&playnext=1&list=PL2E3EF3332E0A7482&feature=results_main
http://www.youtube.com/watch?v=sR7SSKPAlew&playnext=1&list=PL2E3EF3332E0A7482&feature=results_main
http://www.youtube.com/watch?v=_MupYQMAaKA&playnext=1&list=PLC252BB6ACE5A1015&feature=results_main
http://www.youtube.com/watch?v=_MupYQMAaKA&playnext=1&list=PLC252BB6ACE5A1015&feature=results_main
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bun.VII.2.moswavles SeuZlia kvleviTi   proceduris ganxor-
cieleba/monacemebis aRricxva.

bun.VII.3.moswavles SeuZlia monacemTa warmodgena sxvadasx-
va sakomunikacio  saSualebis gamoyenebiT.

aqtivoba 13. eqsperimenti – reaqciis norma  

resursebi: oTxi sxvadasxva mcenaris foTlebi (an wiwvebi, nayofebi, 
Teslebi), saxazavebi, Tavisufali furclebi jgufebSi samuSaod.

Seswavlis sagani/miznebi:
moswavlem unda:
•	 moipovos informacia erTi da imave saxeobis individebSi ama Tu im 

organos niSan-Tvisebis cvalebadobis Sesaxeb.

•	 awarmoos  gazomvebi da monacemebis aRricxva 

•	 warmoadginos Segrovebuli monacemebi cxrilis saxiT.  

msvleloba:
1.	 maswavlebeli yofs klass 4 jgufad da urigebs TiToeuls winas-

war momaragebul sxvadasxva mcenaris foTlebs Tanabari raodenobiT. 
TiToeul jgufs unda daurigdes erTi mcenaris foTlebi.

maswavlebeli svams kiTxvas:
–	 TqvenTvis darigebuli foTlebi ekuTvnis erT mcenares, miuxeda-

vad amisa isini metnaklebad gansxvavdebian erTmaneTisagan zomiT, 
masiT da sxva niSnebiT. moifiqreT ra SeiZleba iyos amis mizezi? 

–	 (SesaZlebelia am etapze swori pasuxi ar iqnas dasaxelebuli, 
vinaidan moswavleebi ar icnoben cvalebadobis formebs. aseT 
SemTxvevaSi maswavlebels mihyavs moswavleebi im daskvnamde, rom 
TiToeuli saxeobisaTvis damaxasiaTebelia met-naklebad erT
gvarovani morfologiuri niSnebi, xolo calkeuli organizmis, 
an misi nawilis variaciebi ganpirobebulia garemos mravalfero-
vani pirobebis moqmedebiT am organizmze. amisaTvis maswavlebels 
SeuZlia dasvas sxva kiTxvebic, rogoricaa: 

–	  rogori iqneboda foTlebi, es mcenare ufro bnel, an mwir niada-
gian pirobebSi rom gazrdiliyo?

–	  rogor foTlebs ganiviTarebda am mcenaris Teslisagan aRmocene
buli axali organizmi Tu is ukeTes garemo pirobebSi moxvdebo-
da?..      da a.S.)
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2.	maswavlebeli avalebs TiToeul jgufs:
1)	 daalagon maT xelT arsebuli masala (foTlebi, wiwvebi, nayofe-

bi, Teslebi) sigrZis mixedviT.
2)	 gazomon saxazaviT da CainiSnon TiToeuli maTganis sigrZe;
3)	 daajgufon da daTvalon erTidaigive sigrZis mqone foTlebis 

raodenoba;
4)	 monacemebi warmoadginon cxrilis saxiT, romelsac sTavazobs 

maswavlebeli 

(am etapze araa saWiro yuradRebis gamaxvileba imis Sesaxeb, rom 
moswavleebi qmnian variaciul rigs).

3.	jgufebi muSaoben da dasrulebis Semdeg waradgenen TavianT mo-
nacemebs cxrilis saxiT.

foTlebis 
sigrZe (sm)

ramden fo-
Tols aqvs 
es sigrZe

4.	maswavlebeli svams Semajamebel kiTxvebs:
–	 romeli foTlebi SegxvdaT SedarebiT didi raodenobiT _ saSu-

alo zomis, mokle Tu grZeli? ivaraudeT, ra Sedegs miviRebdiT 
foTlebis nacvlad rom gagvezoma Teslebis, nayofebis, wiwvebis 
sigrZe? 

–	 ra kanonzomierebas xedavT? ra daskvnis gakeTeba SeiZleba?

savaraudo pasuxebi:
–	 ufro didi raodenobiT warmodgenilia saSualo zomis foTlebi, 

xolo mokle da grZeli ki _ ufro iSviaTad.
–	 Sedegi igive iqneboda.
–	 bunebaSi ufro xSirad gxvdeba saSualo zomis foTlebi (iseve 

rogorc mcenaris sxva organoebi), gacilebiT iSviaTia saSualo 
maCveneblidan mkveTrad gadaxrili sidideebi.

5.	saSinao davalebis saxiT maswavlebels SeuZlia daavalos moswav-
leebs grafikuli mrudis (variaciuli mrudis) ageba cxrilis monace-
mebis safuZvelze.
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aqtivoba  14.   `biologiuri Serkineba~

resursebi: baraTebi kiTxvebiT; stikerebi

Seswavlis sagani/miznebi:
moswavleebma unda: 
•	 Seajamon  cxovelTa da mcenareTa sasicocxlo ciklis Seswavlis 

Sedegad miRebuli codna.

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 warmarTavs Semajamebel gakveTils egreT wodebuli `biologiu-

ri Serkinebis~ saxiT. amisaTvis klass yofs 4-5 gundad. TiToeul 
gunds  urigebs  Tanabari raodenobis baraTebs da sxvadasxva 
feris stikerebs. baraTebi danomrilia. baraTze aRniSnulia:  

1. gundis saxeli (romelsac TiToeuli jgufi TviTon irCevs); 
2. Tema (mag., gamravlebis formebi) 
3. mocemulia kiTxviTi winadadebis pirveli erTi an ori sityva, 

xolo gundma unda daamTavros es winadadeba. 
(mag.,  ra aris......?; rogor SeiZleba ....?; ra gansxvavebaa ....? ra msgav

sebaa...? ra mniSvneloba aqvs...? da sxv.) am sawyisi sityvebiT maswavle-
beli ubiZgebs moswavleebs, Seadginon kiTxvebi gamravlebis formebis 
Sesaxeb sxvadasxva saazrovno donisaTvis. kiTxvis Sedgenis dro _ 1 
wuTi. magaliTad., № 1 baraTze TiToeuli jgufi asrulebs kiTxviT 
winadadebas, Semdeg jgufebi cvlian baraTebs. maSasadame TiToeul 
jgufs mouwevs pasuxis gacema  sxva jgufis mier Sedgenil kiTxvaze.  
pasuxi iwereba stikerze  da baraTTan erTad ikvreba dafaze  (dro 2 
an 3 wuTi). igive meordeba sxva baraTebTan dakavSirebiTac. Sedege-
bis Sejamebis dros  yuradReba eqceva rogorc drois faqtors (mag., 
Tu jgufma gadaameta dros, akldeba 5 qula), aseve pasuxis siswores 
(mag., swori pasuxi 20 qula, arasruli  — 5-15 qula, araswori ki — 0 
qula). drois faqtorisa da pasuxis sisworis Sesabamisi qulebi jamdeba 
TiToeuli davalebisaTvis. biologiuri Serkinebis msvlelobis dros 
miniWebuli qulebi fiqsirdeba dafaze winaswar gakeTebul cxrilSi. 
gamarjvebul gunds an gundebs maswavlebeli ajildoebs. 
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bun.VII.2.moswavles SeuZlia kvleviTi   proceduris ganxor-
cieleba/monacemebis aRricxva.

bun.VII.3.moswavles SeuZlia monacemTa warmodgena sxvadasx-
va sakomunikacio  saSualebis gamoyenebiT.

bun.VII.4.moswavles SeuZlia  monacemTa analizi da Sefaseba.

aqtivoba  15.   yvavilis agebuleba

resursebi: oTxi SedarebiT didi zomis cocxali yvavili (SroSani, 
tita, vardi, samfera ia da a.S);  damcavi saTvaleebi, lupebi, wvri-
li makratlebi; mikroskopi;  mudmivi preparatebi sxvadasxva mcenaris  
mtvris marcvliTa da kvercxujredis ganivWriliT.

Seswavlis sagani/miznebi:
moswavlem unda:
•	 gamoikvlios yvavilis struqtura;

•	 imsjelos yvavilis calkeuli nawilis daniSnulebaze gamravleba-
Si.

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	  yofs klass oTx jgufad da  TiToeuls, saTiTaod urigebs oTx 

yvavils (yvavilis nawilebze ukeT dakvirvebis mizniT sasurvelia  
isini didi zomis iyos). 

•	 sTxovs moswavleebs gamoikvlion yvavilis agebuleba, misi calkeu-
li nawilis mdebareoba da ganlageba (simetriuli/asimetriuli), 
feri, zoma, da daTvalon misi calkeuli nawilebis raodenoba. 
monacemebi Seitanon cxrilSi.

feri raodenoba zoma ganlageba

gvirgvinis 
furclebi

jamis foT-
lebi

mtvrianebi samtvre 
parki

Zafi

butko naskvi

sveti

dingi
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•	 uxsnis moswavleebs proceduris Catarebis Tanmimdevrobas.

1)	 daaTvaliereT yvavili garegnulad, SeiswavleT gvirgvinis fur-
clebi da jamis foTlebis maxasiaTeblebi, monacemebi SeitaneT cxril-
Si;

2)	 faqizad moaSoreT yvavils gvirgvinis furclebi da jamis foT-
lebi. daakvirdiT  da gamoikvlieT mtvrianebis agebuleba da sxva niSan–
Tvisebebi. Txeli makratliT moaWeriT samtvreebi da daaTvaliereT 
lupiT. monacemebi SeitaneT cxrilSi;

3)	 daakvirdiT da gamoikvlieT lupiT butkos agebuleba. Seiswav-
leT misi sxva maxasiaTeblebi. monacemebi SeitaneT cxrilSi;

4)	 gaakeTeT Tqven mier gamokvleuli yvavilis sqematuri Canaxati. 
gaukeTeT TiToeul nawils saTanado warwera.

•	 maswavlebeli uzrunvelyofs jgufebis muSaobas da samuSaos das-
rulebis Semdeg  maTi monacemebis wardgenas.

•	 mikroskopSi dasaTvaliereblad  moswavleebs warudgens mtvris 
marcvlebisa da Teslkvirtis mudmiv preperatebs

•	 svams Semajamebel kiTxvebs:

–	 ra daniSnuleba aqvs gvirgvinsa da jams yvavilisaTvis?
–	 ra warmoiqmneba naskvSi ganayofierebis Semdeg? aqedan gamomdi

nare, ra ewodeba yvavilovani mcenareebisaTvis damaxasiaTebel 
gamravlebas?

–	 gamravlebis romel formas miekuTvneba TesliT gamravleba?
–	 ra ufro meti warmoiqmneba yvavilSi, mtvris marcvali Tu kver-

cxujredi? pasuxi daasabuTe.
–	 Tqven mier Seswavlili yvavilebisgan gansxvavebiT, zogierT 

mcenares aqvs calsqesiani  yvavilebi, romelTa gvirgvinSi, an mxo
lod mtvrianebia  an mxolod  butkoebi. rogor moxdeba Tqveni 
azriT, aseTi mcenareebis gamravleba?  xom ar SeuSlis xels es 
faqti gamravlebas?

 
savaraudo pasuxebi:

–	 isini ar iReben pirdapir monawileobas mcenaris gamravlebaSi, 
aramed icaven yvavilis Sida nawilebs. izidaven mwerebs.

–	  ganayofierebis Semdeg yalibdeba Tesli.  gamravlebis am formas 
TesliT gamravleba ewodeba.  

–	 sqesobrivs.
–	  ufro didi raodenobiT warmoiqmneba mtvris marcvlebi, raTa uz-

runvelyofili iyos maTi gafantva da gavrceleba didi farTob
ze. es xels Seuwyobs mcenaris ufro did teritoriebze gansaxle-
bas  da saxeobis gadarCenas.

–	 calsqesiani yvavilebi daimtverebian sxva yvavilebis mtvriT, anu gan
xorcieldeba jvaredini damtverva da gamravlebas xeli ar SeeSleba.
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sasargeblo internetlinkebi:
yvavilebis nawilebi da damtverva
http://www.youtube.com/watch?v=AbpEhe6eXGI&feature=related
http://www.youtube.com/watch?v=xHkq1edcbk4
http://www.youtube.com/watch?v=fYSxgVGtMmU
ormagi ganayofiereba
http://www.youtube.com/watch?v=Gq8NWh98wQs
mcenareebis gamravlebis sxvadasxva formebi
http://www.youtube.com/watch?v=ZvBMQIrlhYw&feature=related

aqtivoba   16.    gakveTili  bunebaSi

 resursebi:  sarkvevebi;  mwerebis saWeri badeebi;  pincetebi;  xelTaTmanebi; 
Tavisufali furclebi herbariumebis dasamzadeblad. 

SeniSvna:  aRniSnuli aqtivoba SesaZlebelia ganxorcieldes gasvliT 
gakveTilze an eqskursiaze, skolis ezoSi an mis axlo teritoraze, 
ramdenadac amis saSualebas skolis adgilmdebareoba iZleva.

Seswavlis sagani/miznebi:
 moswavlem unda:
•	 moipovos informacia cocxali samyaros mravalferovnebis Sesa

xeb adgilobriv garemoSi;

•	 amoicnos organizmebi sxvadasxva saSualebis daxmarebiT;

•	 daadginos sakvlev garemoSi yvelaze farTod gavrcelebuli mce
nareebi; 

•	 daajgufos organizmebi sxvadasxva niSnis mixedviT;

•	 daadginos aRwerili organizmebis mniSvneloba bunebisa da adami-
anisaTvis. 

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 organizebas ukeTebs eqskursias bunebaSi (an gasvliT gakveTils).

•	 mkafiod gansazRvravs klasSi eqskursiis  mizans (Temas) da amo-
canebs

•	 anawilebs TiToeuli jgufisaTvis (5-6 moswavle jgufSi) damou-
kidebel samuSaos;

•	 saubrobs eqskursiis dros mopovebuli masalis, Sedegebis, eqskur
siis angariSis saxiT gaformebis  Sesaxeb;

•	 saubrobs eqskursiis dros qcevis wesebis Sesaxeb.   

eqskursia (an gasvliTi gakveTili) Sedgeba 4 etapisagan: 

http://www.youtube.com/watch?v=AbpEhe6eXGI&feature=related
http://www.youtube.com/watch?v=xHkq1edcbk4
http://www.youtube.com/watch?v=fYSxgVGtMmU
http://www.youtube.com/watch?v=Gq8NWh98wQs
http://www.youtube.com/watch?v=ZvBMQIrlhYw&feature=related
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1)	 eqskursiis mosamzadebeli etapi; 
2)	 eqskursiis  Catareba;  
3)	 eqskursiis Sedegebis Sejameba; 
4)	 eqskursiis Sedegebis Semdgomi gamoyeneba swavlebis procesSi.

1.	 pirvel etapze maswavlebeli yofs klass oTx jgufad da acnobs 
maT davalebebs, romlebic unda Seasrulon eqskursiaze yofnisas, am 
moamzadon manamde:

I jgufi:  
•	 SeagroveT da aRwereT sxvadasxva balaxovani mcenaris vegetatiu-

ri da/an generaciuli organoebis Taviseburebani;

•	 daadgineT am balaxovani mcenareebis saxelwodeba da maTi dama
xasiaTebeli  niSnebis mixedviT miakuTvneT Sesabamis taqsonomiur 
erTeuls;

•	 daadgineT, romeli balaxovani mcenareebia gansakuTrebiT far-
Tod gavrcelebuli  sakvlev garemoSi; 

•	 moipoveT informacia am organizmebis SesaZlo mniSvnelobis Ses-
axeb bunebaSi.

II jgufi:
•	 SeagroveT sxvadasxva xe-mcenaris vegetatiuri da/an generaciuli 

organoebi.  

•	 daadgineT am xe–mcenareebis saxelwodeba, maTi damaxasiaTebeli  
niSnebis mixedviT miakuTvneT Sesabamis taqsonomiur erTeuls;

•	 daadgineT, romeli xe-mcenareebia gavrcelebuli gansakuTrebiT 
farTod mocemul sakvlev garemoSi;

•	 moipoveT informacia am organizmebis SesaZlo mniSvnelobis Sesa
xeb bunebaSi.

III jgufi:
•	 moipovoT sxvadasxva mcenaris Teslebi (an/da nayofebi) da Seis-

wavleT maTi agebulebis Taviseburebebi;

•	 daadgineT am mcenareebis saxelwodeba, maTi damaxasiaTebeli  niS-
nebis mixedviT miakuTvneT Sesabamis taqsonomiur erTeuls;

•	 agebulebis mixedviT ivaraudeT TiToeulis gavrcelebis xerxi;

•	 moipoveT informacia am organizmebis SesaZlo mniSvnelobis Se
saxeb bunebaSi.

IV jgufi:
•	 SeagroveT sxvadasxva uxerxemlo cxoveli; 

•	 daadgineT maTi saxelwodeba, maTi damaxasiaTebeli niSnebis mixed-
viT miakuTvneT Sesabamis taqsonomiur erTeuls;
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•	 aRwereT maTi agebulebis Taviseburebebi; 

•	 moipoveT informacia am organizmebis SesaZlo mniSvnelobis Se
saxeb bunebaSi.

2.	 eqskursiis meore etapi mimdinareobs bunebaSi da  iwyeba  TiTo
euli jgufis amocanebis ganxilviT. zustdeba mopovebuli masalis 
gaformebis xerxebi. Semdeg TiToeuli jgufi Seudgeba (maswavleblis 
daxmarebiT da xelmZRvanelobiT) Tavisi damoukidebeli samuSaos Ses-
rulebas.

uSualod bunebaSi gasvlisas jgufebi asruleben pirvel sam davale-
bas. sarkvevis gamoyenebaSi maT exmarebaT maswavlebeli, romelic uxsnis 
moswavleebs biologiuri sarkvevis gamoyenebis wess – Teza–antiTezis 
princips. informacias meoTxe davalebis Sesaxeb moswavleebi moiZieben 
saxlSi, saSinao davalebis saxiT. 

3.	 eqskursiis mesame etapi moicavs jgufis mier miRebuli Sedegebis  
angariSis saxiT  wardgenas da diskusias klasSi.

aucilebelia, maswavlebelma moaxdinos moswavleebis mier mopove-
buli masalis da daskvnebis gamofena/gamoyeneba momdevno Temebis swav-
lebis procesSi.
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bun.VII.1.moswavles SeuZlia gansazRvros kvlevis sagani da 
kvlevis etapebi. 

bun.VII.2.moswavles SeuZlia kvleviTi   proceduris ganxor-
cieleba/ monacemebis aRricxva.

bun.VII.3.moswavles SeuZlia monacemTa warmodgena sxvadasx-
va sakomunikacio  saSualebis gamoyenebiT.

aqtivoba  17 .  rZemJava duRilis baqteriebis cxovelqmedebis Seswavla

resursebi: 
•	 cdis Catarebis proceduris aRweriloba;

•	 rZe, mawoni, 

•	 liTonis patara WurWeli (mag., yavadani, liTonis Wiqa),

•	 Termometri, 

•	 erTnairi zomisa da formis Wiqebi rZis Casasxmelad,

•	 SesafuTi masala (mag., Zveli gazeTebi), 

•	 minaze saweri markeri,

•	 gazqura an spirtqura. 

Seswavlis sagani/miznebi:
 moswavlem  unda:
•	 Seiswavlos rZemJava duRilis baqteriebis cxovelqmedebis pirobe-

bi; 

•	 ganaxorcielos eqsperimentis sxvadasxva etapi damoukideblad;

•	 imsjelos adamianebisaTvis mikroorganizmebis dadebiT da uar
yofiT mniSvnelobaze.

 
SeniSvna: maswavlebels SeuZlia cda Caataros Tavad, sagakveTilo pro-
cesSi, an gaacnos moswavleebs procedura da daavalos cdis Catareba 
saxlSi; gakveTilze ganixilos cdis Sedegebi.  
maswavleblis savaraudo aqtivobebi:

maswavlebeli;
•	 uxsnis moswavleebs cdis Catarebis proceduras (sasurvelia pro-

ceduris Tanmimdevroba daarigos amobeWdili furclebis saxiT). 

cdis Catarebis procedura:
aviRoT 0,5 l rZe da Tanabrad gavanawiloT 4 erTnair WiqaSi. Wiqebi 

davnomroT.  
#1 WiqaSi civ rZes davumatoT 1 Cais kovzi mawoni, avurioT da Sev-

fuToT.
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#2 Wiqidan rZe gadmovasxaT yavadanSi da gavaTboT 40°-mde; Semdeg 
gadavasxaT kvlav  igive WiqaSi, davumatoT 1 Cais kovzi mawoni, avurioT 
da SevfuToT.

#3 Wiqidan rZe gadmovasxaT yavadanSi da wamovaduRoT, Semdeg mdu-
Rare rZe isev WiqaSi davabrunoT, davumatoT 1 Cais kovzi mawoni, avu-
rioT da SevfuToT.

#4 Wiqidan rZe gadmovasxaT yavadanSi da wamovaduRoT, Semdeg ga-
vacivoT  40°-mde, davabrunoT WiqaSi, davumatoT 1 Cais kovzi mawoni, 
avurioT da SevfuToT. SefuTuli Wiqebi unda gaixsnas 24 saaTis Semdeg. 

•	 avalebs moswavleebs: 
-	 gansazRvron kvlevis mizani;
-	 gamoTqvan varaudi cdis Sedegebis Sesaxeb;
-	 Caataron eqsperimenti; 
-	 moaxdinon cdis Sedegebis interpretacia;
-	 gaakeTon saTnado daskvnebi; 
-	 warmoadginon cdis Sedegebi cdis oqmis saxiT.

cdis oqmi

Seswavlis obieqti

varaudi

cdis aRwera

Sedegebi

Sedegebis analizi

daskvna

savaraudo pasuxebi:
kvlevis mizani: rZemJava duRilis baqteriebis cxovelqmedebis 

pirobebis Seswavla.
varaudi: rZemJava baqteriebis cxovelqmedeba damokidebulia tem-

peraturaze.

Sedegebi: 
#1 WiqaSi veraviTar cvlilebas ver SevniSnavT.
#2 WiqaSi rZe cudad Sededdeba, masas eqneba arasasiamovno suni.
#3 WiqaSi veraviTar cvlilebas ver SevniSnavT.
#4 WiqaSi miviRebT karg mawons, odnav momJavo suniTa da gemoTi. 
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Sedegebis interpretacia:
#1 WiqaSi civ rZeSi mawvnis saxiT Seyvanili rZemJavuri duRilis baqte

riebi ver gamravlda maTTvis araxelsayreli dabali temperaturis gamo. 
#2 WiqaSi 40°-mde gamTbar rZeSi gamravlda rogorc rZemJavuri du-

Rilis, aseve sxva saprofituli mikrobebi, maT Soris lpobis gamomwvevi 
baqteriebic, maT gamoiyenes rZeSi arsebuli Saqari da gamoyves lpobis 
produqtebi, ramac rZian masas arasasiamovno suni misca. vinaidan rZeSi 
arsebuli Saqris nawili sxva mikrobebmac gamoiyenes, rZemJavuri du-
Rilis baqteriebma ver SeZles rZis kargad Sededeba, radgan maT mier 
gamoyofili rZemJava amisTvis sakmarisi ar aRmoCnda. 

#3 WiqaSi mduRare rZeSi mawvnis saxiT Seyvanili rZemJavuri du-
Rilis baqteriebi ver gamravlda maTTvis araxelsayreli maRali tem-
peraturis gamo. 

#4 WiqaSi wamoduRebul da 40°-mde Segrilebul rZeSi aRar aris 
cocxali baqteriebi da radgan masSi mawvnis saxiT SeviyvaneT rZemJavu-
ri duRilis baqteriebi, sasurveli temperaturis pirobebSi mxolod 
isini gamravldnen. maT SeiTvises rZis Saqari, TavianTi cxovelqmedebis 
Sedegad gamoyves rZemJava da mawonic kargad Sededda. 

daskvna: rZemJavuri duRilis baqteriebis gamravlebisa da cxo
velqmedebisTvis optimaluri temperaturaa daaxloebiT 40°. isini uke-
Tesad mravldebian da cxovelqmedeben maSin, rodesac ar ganicdian 
konkurencias sxva saprofiti mikrobebis mxridan. 

moswavleebis tipuri Secdomebi
moswavleebi fiqroben, rom rZemJava baqteriebi mxolod rZis pro-

duqtebis damzadebaSi monawileoben da ar ician maTi mniSvneloba, maga
liTad bostneulis damwnilebaSi.

momzadebulia   erovnuli saswavlo gegmebisa da Sefasebis centris 
mier gamocemuli ”damatebiTi meToduri rekomendaciebi VII 

  klasis biologiis maswavleblebisaTvis” masalebis mixedviT 
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bun.VII.1.moswavles SeuZlia gansazRvros kvlevis sagani da 
kvlevis etapebi. 

bun.VII.2.moswavles SeuZlia kvleviTi   proceduris ganxor-
cieleba/ monacemebis aRricxva.

bun.VII.3.moswavles SeuZlia monacemTa warmodgena sxvadasx-
va sakomunikacio  saSualebis gamoyenebiT.

aqtivoba 18 . safuari sokoebis cxovelqmedebis Seswavla

resursebi:  
•	 cdis Catarebis proceduris aRweriloba,
•	 puris naWeri, 
•	 gamaTbobeli, an siTbos raime sxva wyaro. 

Seswavlis sagani/miznebi:
  moswavlem unda:
•	 Seiswavlos puris obos sokos  cxovelqmedebis pirobebi; 

•	 ganaxorcielos eqsperimentis sxvadasxva etapi damoukideblad;

•	 imsjelos adamianebisaTvis mikroorganizmebis  dadebiT da uar
yofiT mniSvnelobaze.

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 urigebs moswavleebs cdis Catarebis proceduris aRweras da 

aZlevs cxrilis nimuSs, romelSic maT qronologiurad unda 
Seitanon monacemebi xuTi dRis ganmavlobaSi (moswavleebi atare-
ben cdas saxlSi. gakveTilze ganixilaven cdis Sedegebs).    

cdis Catarebis procedura:
moswavleebi iReben axali puris 4 naWers. 2 naWers aSroben tafaze, 

ise, rom ar daiwvas. e.i. akeTeben orcxobilas. danarCen 2 naWers odnav 
namaven. puris naWrebs gverdiT miuwyoben  qaRaldis nomrebs da daawyoben 
cal-calke TefSebze. erT gamomSral da erT tenian puris naWers aTavse-
ben nebismier adgilas, oTaxis temperaturaze (daaxloebiT 20°-ze), xolo 
danarCen ors siTboSi, mag., gamaTbobelTan axlos (daaxloebiT 30°-ze). 
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moswavleebi akvirdebian puris naWrebs da monacemebi SeaqvT cxrilSi:

puris mSrali naWrebi puris teniani naWrebi

20° 30° 20° 30°
#1 #2 #3 #4

II dRe

III dRe

IVdRe

V dRe

VI dRe

•	  avalebs moswavleebs: 

–	 gansazRvron kvlevis mizani;
–	 gamoTqvan varaudi cdis Sedegebis Sesaxeb;
–	 Caataron eqsperimenti da aRricxon monacemebi mocemul cxrilSi;
–	 moaxdinon cdis Sedegebis interpretacia;
–	 gaakeTon saTanado daskvnebi;
–	 gaaformon eqsperimentis mimdinareoba da misi Sedegebi survili

samebr da warmoadginon prezentaciis saxiT.

savaraudo pasuxebi:
kvlevis mizani: puris obis cxovelqmedebis pirobebis Seswavla;
varaudi: puris obis sokos cxovelqmedeba damokidebulia garemos 

temparaturaze da tenianobaze

cdis savaraudo Sedegebi:

puris mSrali naWrebi puris teniani naWrebi

20° 30° 20° 30°

#1 #2 #3 #4

II dRe ucvlelia ucvlelia ucvlelia ucvlelia

III dRe ucvlelia ucvlelia ucvlelia odnav Seicvala suni

IVdRe ucvlelia ucvlelia
odnav Seicvala 
suni

Seicvala feri, daifara mo-
TeTro nafifqiT, obis suni 
gaxda ufro mkveTri

V dRe ucvlelia ucvlelia

Seicvala feri, 
daifara moTeTro 
nafifqiT, obis 
suni gaxda ufro 
mkveTri

ganviTarda obi TeTri fenis 
saxiT obis suni gaxda kidev 
ufro mkveTri

VI dRe ucvlelia ucvlelia

ganviTarda obi 
TeTri fenis saxiT 
obis suni gaxda 
kidev ufro mkveT
ri

obis fena gaxda ufro sqe-
li, gaCnda Savi winwklebi, 
ramac monacrisfro Sesaxe
daoba misca. 
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Sedegebis interpretacia:
#1 da #2 puris naWrebi (gamomSrali) 6 dRis ganmavlobaSi ar daob-

da. e.i. puris obis miceliumis ganviTarebisaTvis aucilebelia wyali.   
#3 da #4 puris naWrebi (datenianebuli) 6 dRis ganmavlobaSi daob-

da. daobeba ufro swrafad moxda SedarebiT maRal 30°temperaturaze, 
rac imis maCvenebelia, rom puris obis ganviTarebis siswrafe damo
kidebulia temperaturaze. puris obze ganviTarebuli Savi winwklebi 
misi saspore kolofebia. obis soko swored saspore kolofebidan gamo-
fantuli mikroskopuli sporebiT mravldeba.

daskvna: puris obis miceliumis ganviTarebisaTvis aucilebelia 
wyali. misi ganviTarebis siswrafe damokidebulia temperaturaze. 

momzadebulia   erovnuli saswavlo gegmebisa da Sefasebis centris 
mier gamocemuli ”damatebiTi meToduri rekomendaciebi VII 

  klasis biologiis maswavleblebisaTvis” masalebis mixedviT



108

bun.VII.1.moswavles SeuZlia gansazRvros kvlevis sagani da 
kvlevis etapebi. 

bun.VII.2.moswavles SeuZlia kvleviTi   proceduris ganxor-
cieleba/ monacemebis aRricxva.

bun.VII.3.moswavles SeuZlia monacemTa warmodgena sxvadasx-
va sakomunikacio  saSualebis gamoyenebiT.

aqtivoba  19.  safuari sokoebis moqmedebis damokidebuleba tempe
raturaze

resursebi:
•	  cdis Catarebis proceduris aRweriloba,

•	  puris fqvili,

•	  Tbili wyali,

•	  mcire zomis jamebi,

•	  safuari,

•	  gamaTbobeli, an siTbos raime sxva wyaro. 

Seswavlis sagani/miznebi:
moswavlem unda:
•	 Seiswavlos puris safuaris cxovelqmedebis pirobebi,

•	 ganaxorcielos eqsperimentis sxvadasxva etapi damoukideblad.

•	 imsjelos adamianebisaTvis mikroorganizmebis  dadebiT da uar
yofiT mniSvnelobaze.  

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 urigebs moswavleebs cdis Catarebis proceduris aRwerilobas da   

avalebs maT, Caataron cda saxlSi. momdevno gakveTilze ganixi-
laven cdis Sedegebs.    

cdis Catarebis procedura:
aviRoT 0,5 kg puris fqvili da gavyoT 3 nawilad TiToeuli Cavya

roT calke jamSi da davumatoT cotaoden Tbil wyalSi gaxsnili 1 Cais 
kovzi safuari. movziloT erTnairi comis gundebi, davawyoT TefSebze 
da davnomroT. Semdeg #1 movaTavsoT macivarSi (4° -ze), #2 oTaxis 
temperaturaze (miaxloebiT 20°-ze), xolo #3 siTboSi, mag., gamaTbo-
belTan axlos (miaxloebiT 30°-ze). daaxloebiT 2 saaTis Semdeg gavzo-
moT comis gundebis diametri, Sedegebi CaviniSnoT, movaTavsoT isini 
haerRumelSi da gamovacxoT. gamomcxvari kverebi gavWraT Suaze da 
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nasvretebis zomis mixedviT vimsjeloT puris afuebis xarisxze. sasur-
velia gadaviRoT fotosuraTi. 

1.	 maswavlebeli avalebs moswavleebs 
•	 gansazRvron kvlevis mizani;

•	 gamoTqvan varaudi cdis Sedegebis Sesaxeb;

•	 Caataron eqsperimenti da aRricxon monacemebi cxrilSi

•	 moaxdinon cdis Sedegebis interpretacia;

•	 gaakeTon saTnado daskvnebi;

•	 warmoadginon cdis Sedegebi cdis oqmis saxiT (ix. agreTve danarTi).

•	 moamzadon masalebi prezentaciisaTvis.

cdis oqmi:

Seswavlis 
obieqti

varaudi

cdis aRwera

Sedegebi

Sedegebis 
analizi

daskvna

savaraudo pasuxebi:
kvlevis mizani:  puris safuaris cxovelqmedebis pirobebis Seswavla
varaudi:   puris safuaris cxovelqmedeba, anu puris comis afuebis 

xarisxi damokidebulia temperaturaze

cdis savaraudo Sedegebi:
#1 comis gunda, romelic macivarSi iyo moTavsebuli, ar afuv

deba; misi diametri ar Seicvleba. gamocxobis Semdeg kvers ar eqneba 
nasvretebi, anu miviRebT xmiads _ anu ufuar purs.

#2 comis gunda, romelic oTaxis temperaturaze iyo moTavsebuli, 
mcired afuvdeba da misi diametri mcired gaizrdeba. gamocxobis Sem-
deg kvers eqneba patara nasvretebi, anu miviRebT cudad afuebul purs. 

#3 comis gunda, romelic gamaTbobelTan iyo moTavsebuli, kargad 
afuvdeba da misi diametric sagrZnoblad gaizrdeba. gamocxobis Sem-
deg kvers eqneba didi nasvretebi, anu miviRebT kargad afuebul purs.
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Sedegebis interpretacia:
#1 comis gunda ar afuvda, radgan igi iyo moTavsebuli safuari 

sokoebis gamravlebisTvis  araxelsayrel temperaturaze macivarSi.   
#2 comis gunda afuvda, radgan oTaxis temperaturaze, safuarma 

daiwyo gamravleba da cxovelqmedeba. isini dakvirtviT mravldebian 
da cxovelqmedebis procesSi SeiTviseben puris saxameblis daSlis Se-
degad miRebul glukozas da gamoyofen spirts da naxSirorJangs. war-
moqmnili naxSirorJangi buStulebis saxiT gamoiyofa da comis afue-
bas iwvevs. 

#3 comis gunda ufro kargad afuvda, radgan 30°-ze safuari ufro 
swrafad mravldeba da ufro intensiurad mimdinareobs cxovelqmede
bis procesebi.

daskvna: puris afuebis procesi damokidebulia temperaturaze, 
radgan puris afueba gamowveulia safuari sokoebis mier cxovel
qmedebis procesSi gamoyofili naxSirorJangiT. gamoyofili nax-
SirorJangis raodenoba damokidebulia safuari sokoebis ujredebis 
raodenobaze da maTi cxovelqmedebis intensivobaze, rac temperatur-
is gazrdasTan erTad matulobs. 

momzadebulia   erovnuli saswavlo gegmebisa da Sefasebis centris 
mier gamocemuli ”damatebiTi meToduri rekomendaciebi VII 

  klasis biologiis maswavleblebisaTvis” masalebis mixedviT

aqtivoba 20.  `codnis auqcioni~

damatebiTi informacia:
aravisaTvis saidumlos ar warmoadgens is faqti, rom  11-13 wlis 

moswavleebis interesis da yuradRebis mozidva da koncentrireba 
Sesaswavl saganze maswavlebelisgan did Zalisxmevas moiTxovs. aseT 
pirobebSi sakmaod Znelia tradiciuli meTodebiT moswavleTa inte
resis gaRviZeba da dadebiTi Sedegis miRweva. rogorc wesi, zogierTi 
maTgani indeferentulia Tavisi codnis Sefasebis mimarT, zogi _ cdi-
lobs iswavlos imisaTvis, rom miiRos maRali Sefaseba. moswavleebis 
mxolod mcire nawili amJRavnebs WeSmarit interess sagnis mimarT, 
ecnoba damatebiT literaturas. amdenad, bunebrivia, maswavleblis 
Sroma, Zalisxmeva mimarTulia yvela kategoriis moswavlis Semecnebi-
Ti interesis gaRvivebisa, codnis SeZenisa da gaRrmavebisaken, agreTve 
kvleviTi unarebis ganviTarebisaken.  

meToduri xerxebis mravalferovnebis miuxedavad, pirvel rigSi 
unda aRiniSnos, rom aRmzrdelobiT-saganmanaTleblo procesi sru-
lad unda uwyobdes xels moswavleebis inteleqtis da SesaZleblobebis 
ganviTarebas. moswavleebis  SemecnebiTi procesis aqtivaciis mizniT 
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biologiis maswavleblebi xSirad iyeneben gakveTilis arastandat-
ul formebs. swavlebis aqtiur formas miekuTvneba swavleba TamaSiT, 
jgufebSi erToblivi muSaobisas  inteleqtualuri  ganaTlebis pro-
cesSi CarTulia urTierTobis, Sejibris da urTierTdaxmarebis prin-
cipi. biologiis gakveTilis organizebisa da dagegmvisas aucilebelia   
moswavleebis  asakobrivi Taviseburebebis gaTvaliswineba. aseTebia: 
cnobismoyvareoba, interesi dinamiuri procesebis mimarT, cocxal 
obieqtTan urTierTobis survili, unar-Cvevebis swrafi aTviseba, emo-
ciuri agznebadoba, xatismieri mexsiereba. maswavlebeli mudmivad eZebs 
gakveTilis Catarebis yvelaze Sedegian formas. gakveTilebi, romleb-
sac aqvs  Tanamedrove TamaSis forma, emsaxureba moswavleebis Semoq-
medebiTi Taviseburebebis ganviTarebas, xSirad asaxavs da emsgavseba 
sajaro urTierTobebs, orientirebulia fantaziaze da a.S. TiToeu-
li aseTi meTodi mniSvnelovania da  gansakuTrebul yuradRebas imsa
xurebs. biologiis gakveTilis organizebis erT-erT arastandartul 
meTods  warmoadgens e.w. ”codnis auqcioni”, romelic, Cven vfiqrobT, 
gansakuTrebiT moewonebaT am asakis moswavleebs. eWvgareSea, rom am 
meTodiT gakveTilis erTxel Catarebis Semdeg  moswavleebi kvlav da 
kvlav moiTxoven  ”codnis auqcions” sxvadasxva TemasTan mimarTebaSi.
maswavlebelma SeZlebisdagvarad unda gaiTvaliswinos es Txovna.

”codnis auqcioni”- is meTodi biologiis maswavlebels  SeuZlia ga-
moiyenos Semajamebel gakveTilze, Tu mas miaCnia, rom mocemul Temas 
daeTmo saaTebis arasakmarisi raodenoba. aseTi gakveTilisaTvis mza-
debis procesSi moswavleebi cdiloben daagrovon rac SeiZleba bev-
ri saintereso masala sxvadasxva wyarodan (saxelmZRvanelo, damxmare 
literatura, interneti). ”codnis auqcionze” moswavles SeuZlia Tavi-
suflad da SeuzRudavad gadmosces Tavisi codna (zepirad, Canawerebis 
moxmareba akrZalulia),  radgan ar eSinia  codnis Sefasebis _ dabali qu-
lis (aseTi ubralod ar iwereba).  samagierod, man SeiZleba daimsaxuros  
umaRlesi Sefaseba aqtiurobis an mocemuli Temis irgvliv mopovebuli 
saintereso faqtebis  safasurad. am dros viTardeba rogorc Semecnebi-
Ti aqtiuroba, agreTve analizis,  ganzogadebis da sxva unari. farTo-
vdeba msoflmxedveloba, yalibdeba  ”ekologiuri kultura” moswavlee-
bi eCvevian, mokled da damajereblad gamoxaton sakuTari azri, radgan 
erTi faqtis warsadgenad maT eZlevad araumetes erTi wuTisa.

pirvel rigSi, gTavazobT ramdenime ganmartebas:
1. Jiuri _ 3 adamiani: ori asistenti feradi yelsabamebiT (an raime 

sxva ganmasxvavebeli niSniT) da auqcionis wamyvani (magaliTad, 
halstuxiT, solidurobisaTvis).

2. moswavleebis codnis koreqcias maswavlebeli akeTebs `auqcionis~ 
Catarebamde,  klasgareSe saubrebis dros.

3. maswavlebeli zis proeqtorTan/kompiuterTan da  SeZlebisdag-
varad  akeTebs ama Tu im pasuxis Sesabamis  ilustrirebas.
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4. asistentebi gaivlian rigebs Soris da akeTeben ”gasayidi obieq-
tis demonstrirebas”. magaliTad, Tema:- ”fexsaxsrianebis mraval-
ferovneba”. am SemTxvevaSi es SeiZleba iyos  kibosnairebis, 
obobasnairebis da mwerebis plakatebi, mulaJebi, modelebi.

5. auqcionSi moswavleebi monawileoben ara  gvarebiT, aramed Sesa-
Zloa im nomriTac, romelic Seesabameba JurnalSi TiToeulis ri-
giT nomers. nomeri SeiZleba gaformebuli iyos Temis Sesabamisad,  
romelime fexsaxsrianis (magaliTad,  obobis) fonze.

maswavleblis SesaZlo aqtivobebi:
maswavlebeli:
•	 urigebs moswavleebs auqcionis nomrebs;

 atarebs  ”codnis auqcions”  (xangrZlivoba 33 wuTi _ 11 wuTi TiTo 
lotze), moswavleebs urigebs auqcionis nomrebs;

wamyvani acxadebs auqcionis Temas, Seaxsenebs pirobebs da waradgens 
lots, (magaliTad, qvemoT moyvanili fotoebis msgavss): 

–	 dRes auqcionze gamotanilia codnis Semdegi loti _ ”obobasnair-
Ta eqsperti”, ”mwerebis eqsperti”,  `kibosnairTa eqsperti”.

asistentebi akeTeben dafaze Canawers: loti pirveli _ ”kibosnaire-
bis mcodne”;

wamyvani agrZelebs:
-	gTxovT mogvawodoT Tqveni codna wodebis sanacvlod.
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ismis CaquCis dartyma, msurvelebi asweven sakuTar nomers, wamyvani 
aZlevs sityvis Tqmis uflebas mas, vinc pirvelma aswia nomeri (gamosvla 
SeiZleba gagrZeldes araumetes 1 wuTisa, Tu gadaacila dadgenil dros. 
aCereben CaquCis dartymiT), danarCenebi ki dasweven nomrebs. pirveli ga-
momsvlelis  Semdeg wamyvani sityvas gadascems Semdeg monawiles da a.S. 
Temis an drois amowurvis SemTxvevaSi gaismis CaquCis sami dartyma, wamy-
vani amTavrebs pirveli lotis auqcions da sityvas gadascems Jiuris.

Semdeg  wamyvani acxadebs  momdevno lots da a.S.

Jiuris muSaoba: klasis muSaobis dros Jiuris wevrebi usmenen ga-
momsvlelebs, akontroleben disciplinas, akeTeben pasuxebis regis-
trirebas (”+” an ”-” niSnebis saSualebiT), aucileblobis SemTxvevaSi _ 
TaTbiroben. wamyvanis miTiTebiT acxadeben Sedegebs.  xdeba Seqeba, an 
SeniSvnebisa da  saerTo STabeWdilebis dafiqsireba.

Sefasebis kriteriumebi: amomwuravi pasuxisaTvis moswavle imsax-
urebs ”+” (pliuss). araswori, arasruli pasuxisaTvis da disciplinis 
darRvevisaTvis (adgilidan wamoyvireba, sxvisi saubris gawyveta da 
sxv.)  _  ”-”  (minuss). erTi minusi abaTilebs erT pliuss. 

e.w. ”nomrebis konkursSi” _ nomris awevisa da ukanaskneli swori pa-
suxis moswrebisaTvis TiToeul lotSi _ moswavle damatebiT iRebs   ”+”.

maswavleblis samuSao: ismens da akeTebs slaidebis an kadrebis 
demonstrirebas.

gakveTilis damTavreba
drois amowurvis SemTxvevaSi wamyvani amTavrebs auqcions da sityvas 

gadascems Jiuris. Jiuri acxadebs saboloo qulebs da akeTebs daskvnas 
am TemasTan dakavSirebuli samuSaos Sesaxeb, gamoTqvams Tavis SeniSvnebs 
da rCevebs. acxadebs gamarjvebulebs da aniWebs `eqspertis~ wodebas.

Sedegebis tabula

N-   swori  araswori disciplina,    
gameoreba

qulebi Sedegi

1
2
3
…
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bun.VII.1.moswavles SeuZlia gansazRvros kvlevis sagani da 
kvlevis etapebi. 

bun.VII.2.moswavles SeuZlia kvleviTi   proceduris ganxor-
cieleba/ monacemebis aRricxva.

bun.VII.3.moswavles SeuZlia monacemTa warmodgena sxvadasx-
va sakomunikacio saSualebis gamoyenebiT.

bun.VII.4.moswavles SeuZlia  monacemTa analizi da Sefaseba.

aqtivoba 21. lebnebis mniSvneloba Teslis aRmocenebisaTvis

resursebi: lobios Teslebi, TiToeuli jgufisTvis – saSualod 8 
cali; cilindruli formis, farTo yeliani, xraxniani qila TavsaxuriT 
(saSualo moculoba 200 gr; qinZisTavebi; bloki, anu myari firfita, 
romelzec lobios lebnebi unda damagrdes qinZisTavebiT (am mizniT 
SegiZliaT gamoiyenoT sxvadasxva masala, gaiTvaliswineT, rom bloki 
unda Caetios qilaSi, masSi SesaZlebeli unda iyos qinZisTavis CarWoba 
da dasvelebisas ar unda icvlides  formas. blokis zomebi SeiZleba 
iyos 130 X 45 X 10 mm); saSrobi qaRaldi, filtris qaRaldi an qaRaldis 
pirsaxoci, dana an skalpeli, patara zomis dafa, markeri /flomasteri, 
moswavleebisaTvis instruqciis  aslebi.

Seswavlis sagani/miznebi:
moswavlem unda:
•	 ganiviTaros kvleviTi unarebi;

•	 SeZlos eqsperimentis damoukideblad Catareba;

•	 SeZlos eqsperimentis Sedegebis aRricxva da analizi;

•	 SeZlos lebnebis mniSvnelobis dasabuTeba Teslis aRmocenebisaTvis.

msvleloba: 
1.	 maswavlebeli urigebs da acnobs klass cdis 

Catarebis instruqcias:
1.	 eqsperimentis dawyebamde ori dRiT adre lobios 

Teslebi daalbeT.
2.	 dambal Teslebs moacileT kani Semdegnairad:
•	 daiWireT Tesli marcxena xelSi ise, rom naw-

iburi marcxniv  iyos Sebrunebuli;

•	 SemoatareT marjvena xeliT dana kideze da moa-
cileT kani. (naxati 1).

•	 kani moacileT marjvnidan  marcxnisken, ise rom lebnebi Setyu-
pebuli darCes.
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3.	 frTxilad daacileT lebnebi erTmaneTs, nawiburis sapirispiro 	
mxridan. lebnebi ganacalkeveT ise, rom Canasaxi erT-erT lebanze  
dauzianebeli darCes. (naxati 2). meore lebani cdisTvis ar 	
dagWirdebaT.

4.	 gaimeoreT 2 da 3 procedurebi, sanam ar geqnebaT 4 lebani Cana-
saxiT.

5.	 datoveT erT-erTi lebani xeluxleblad, xolo danarCeni samisT-
vis SeasruleT  Semdegi  instruqcia:

•	 moaTavseT lebani dafaze da moWeriT lebnis 3/4 ise, rogorc es 
naCvenebia suraTze (naxati 2). 

•	 moaTavseT Semdegi lebani dafaze da moWeriT  ise, rom CanasaxTan 
misi Zalian  mcire nawili darCes.

•	 mesame lebani mTlianad unda moaciloT 
Canasaxs. amisaTvis, im adgilas sadac leb-
nebi erTmaneTs ukavSirdeboda CaarWeT 
nemsi da ganacalkeveT Canasaxi da lebani.  

1.	 momzadebuli oTxi Canasaxi qinZisTavebiT  
daamagreT blokze ise, rom Canasaxebi saS-
robi  qaRaldisken iyos Sebrunebuli da 
saSrob qaRalds exebodes. Canasaxovani fes-
vi qvemoT unda iyos mimarTuli (naxati 3).

2.	 daasveleT saSrobi qaRaldi da moaTavseT 
bloki qilaSi, romelsac xraxniani Tavsax-
uri  aqvs. qilaSi imdeni   wyali  CaasxiT, 
rom fskerze 10 mm-is simaRlis wylis fena 
warmoiqmnas. daaxureT Tavsaxuri.  gamoi-
yeneT minaze saweri markeri/flomasteri 
da qilaze dawereT Semdegi monacemebi _ 
saxeli da gvari; TariRi; amis Semdeg qila 
moaTavseT zomierad ganaTebul (moari-
deT qila mzis pirdapir sxivebs) adgilas, 
oTaxis temperaturaze.

3.	 gadaitaneT cxrili rveulSi.

1 lebani
¼  ¼ 

lebani

lebnis 
mcire  
nawili

lebnis  
gareSe

fesvis sigrZe, sm

manZili Canasaxis 
lebnebTan mimagre-
bis adgilidan pir-
vel foTlebamde, sm
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gverdiTi fesvebis 
sigrZe  (jami), sm

zrdis saerTo 
maCvenebeli, sm 

4.	 erTi kviris Semdeg, amoiReT bloki  aR-
monacenebiT da gaakeTeT saTanado gazomvebi. 
gasazomi nawilebis amosacnobad gamoiyeneT 
sqema (naxati 4). monacemebi SeitaneT cxrilSi.

5.	 gamoTvaleT zrdis saerTo maCvenebeli 
(fesvis sigrZe + gverdiTi fesvebis sigrZe + 
manZili Canasaxis lebnebTan mimagrebis adg-
ilidan pirvel foTlebamde) TiToeuli aR-
monacenisTvis da aageT svetovani diagramebi 
Sedegebis saCveneblad.

2.	 esqperimentis Catarebisa da Sedegebis aRricxvis Semdeg unda 
moewyos Sedegebis ganxilva klasSi. 

maswavlebelma unda gaiTvaliswinos, rom rogorc wesi, zrdis nama-
tis sigrZe pirdapir proporciulad aris damokidebuli lebnebis zo
maze, magram SesaZlebelia, eqsperimentis Sedegad gamovlindes Sedege-
bis gansxvavebuli variantebic.

girCevT, Sedegebis ganxilvis win SeajeroT klasSi Catarebuli yvela 
monacemi da daskvnebis gakeTebisas ganixiloT saSualo maCveneblebi.
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sadiskusio kiTxvebi:  
1.	 gansazRvreT ra rols asruleben lobios Teslis lebnebi Canasa

xis aRmocenebasa da zrdaSi? pasuxis dros daeyrdeniT eqsperimen-
tis Sedegebs.

2.	 zogierT SemTxvevaSi, eqsperimentis Sedegad SeiZleba ar ga
movlindes didi gansxvaveba 1 lebnian da  1/4  lebnian Canasaxebis 
nazards Soris. rogor fiqrobT, eqsperimentis proceduris ra 
detalis gamo moxda es?

3.	 warmoadgineT, dagegmeT kidev ra saxis eqsperimentis Catareba 
SeiZleba lebnebis mniSvnelobis dasadgenad.

savaraudo pasuxebi:
–	 lebani ar aris Canasaxis nawili, magram  is did rols asrulebs 

Canasaxis aRmocenebasa da zrdaSi. savaraudod, lebnebi Seicaven 
sakveb nivTierebebs an zrdis stimulatorebs. amitom, eqsperimen-
tis Sedegebma aCvena,  rac ufro didia lebnebi, miT ufro metad 
izrdeba Canasaxi.

–	 eqsperimenti mxolod erTi kvira mimdinareobda.  SesaZlebelia,  1/4 
lebanSi sakvebis sakmarisi raodenoba iyo imisaTvis, rom Canasaxi mTel 
lebniani Canasaxis toli gazrdiliyo. eqsperimentis xangrZlivobis 
gazrdiT, savaraudod, ufro mkveTr gansxvavebebs  miviRebT.

–	 aRmocenebuli Teslebis lebnebis Segroveba, maTi gaSroba da 
awona. msgavsi proceduris Catareba mcenaris zrdis sxvadasxva 
etapze. Tu  mSrali lebnebis masa daiklebs, SesaZlebeli iqneba 
davaskvnaT, rom lebnebi Seicavs sakveb nivTierebas.

–	  a) SesaZlebelia, lebnebSi sakvebi nivTierebebis aRmosaCenad ga-
moviyenoT TvisebiTi analizis meTodebi.
b) Tu lebnebi mxolod sakvebi nivTierebebis samarago funq-
cias asrulebs, maSin  lebnebs mocilebuli Canasaxi sakveb areSi 
moTavsebis SemTxvevaSic unda gaizardos.
g) sxva variantebi, romlebsac moswavleebi mogvawodeben.

rekomendaciebi maswavlebels:
saWiroa, es cda, iseve rogorc yvela sxva, maswavlebelma klasSi Se-

tanamde Tavad Caataros, raTa daadginos detalebi da Tavi daizRvios 
moulodneli teqnikuri problemebisgan. 

proceduris zogadi aRwera: dalbobil lebnebs unda moaciloT kani. 
gamoacalkevoT Canasaxiani nawili. erTi kviris manZilze moaTavsoT aR-
mocenebisTvis. gazomoT aRmonacenebis nazardi.

terminebi, romlebic unda icodnen da gamoiyenon moswavleebma msje
lobisas:  Tesli, lebani, kani, nawiburi,  Canasaxi, gverdiTi fesvebi, (am 
terminebis axsna-ganmartebebi da mniSvnelobebi sqemazea mocemuli da 
moswavlebi eqsperimentis warmarTvisas Tavad gaecnobian maT).

gamoyenebulia masalebi Biology Teaching & Learning Resources-is mixedviT
(Educational Materials by D G Mackean).
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mimarTuleba: fizikuri movlenebi

bun.VII.9. moswavles  SeuZlia advilad  dakvirvebadi Zalebisa 
da maTi moqmedebis Sedegebis Sesaxeb msjeloba.

•	 atarebs cdebs sxvadasxva sxeulis moZraobaze dasakvirveblad, 
aRwers da sqematurad gamosaxavs masze  moqmed Zalebs (simZimis, 
xaxunis, drekadobis, amomgdebi Zalebi);

•	 cdebis saSualebiT akvirdeba sxeulTa tivtivs, curvas, CaZirvas. 
Sedegebs aanalizebs da raodenobrivad ayalibebs arqimedes ka
nons; 

•	 akavSirebs amomgdebi da winaaRmdegobis Zalebis moqmedebas orga-
nizmebis curvasTan; 

•	 konkretuli amocanis gadasawyvetad (mag. xaxunis Zalis gazrda an 
Semcireba, amomgdebi Zalis Secvla) qmnis da warmoadgens SesaZlo 
sqemas an models;

•	 adekvaturad iyenebs Sesabamis cnebebs, kanonebs da formulebs 
amocanebis amosaxsnelad.

aqtivoba 1: sadResaswaulo buSti  

gamoyenebulia tempusis proeqtis –  `studentTa aqtiuri swavleba 
bunebismetyvelebaSi~ – aqtivoba. 

  
mizani: airSi sxeulze moqmed amomgdeb Zalaze dakvirveba

Seswavlis sagani/miznebi:
moswavleebma unda iswavlon:
•	 simkvrivis arsi, sxeulze moqmedi amomgdebi Zala da sxeulTa 

curva;

•	 instruqciis mixedviT  cdis Catareba;

•	 dakvirveba;

•	 dakvirvebis Sedegebis aRricxva, gaanalizeba da daskvnis gamotana;

 
resursebi:                                                                                                  
	heliumiT savse buSti;

	Zafi an zonari;

	polistirolis Wiqa;

	gamSrali bardis an lobios marcvlebi.
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maswavleblis savaraudo aqtivobebi
maswavlebeli:
	aZlevs moswavleebs cdis instruqcias da avalebs cdis Catarebas. 

paralelurad usvams kiTxvebs.

instruqcia:
moabiT zonari heliumiT gaberil buSts da aCveneT, rom is zeviT 

miiwevs haerSi. zonari saSualebas gaZlevT buSti daiWiroT.

maswavlebeli ekiTxeba moswavleebs:
•	 rogor unda moviqceT, rom buStma haerSi tivtivi daiwyos da 

zeviT ar afrindes?

•	 daamagreT masze polistirolis Wiqa msubuqi Zafis saSualebiT. 
Semdeg daamateT gamSrali bardis marcvlebi ise, rom buSti arc 
qveviT daeSvas da arc zeviT adiodes, anu  erT doneze tivtiveb-
des;

•	 Semdeg awoneT Wiqa da naxeT, ra masis aweva SeuZlia buSts;

•	 buSti moaTavseT siTbos wyaros Tavze (mag. eleqtroquris) da 
daakvirdiT, ra moxdeba.

maswavlebeli aCvenebs moswavleebs, rom  buSti adis zeviT da Tu 
gvinda misi aRmasvla SevaCeroT (wonasworobaSi moviyvanoT), Wiqa-
Si bardis marcvlebi unda CavamatoT (winaaRmdeg SemTxvevaSi burTi 
Weramde ava). quris gamorTvidan garkveuli drois Semdeg buSti  isev 
dabla eSveba. 

es eqsperimenti kargi magaliTia airebSi tivtivisa da curvis sade-
monstraciod. Tu cda tardeba Ria cis qveS, maSin buSti sakmaod maR-
la ava da gacivebis Semdeg TavisiT daeSveba Zirs. 

maswavlebeli usvams moswavleebs SekiTxvebs, rom etapobrivad mii-
yvanos movlenis axsnamde:

•	 ratom adis heliumiT savse buSti zeviT, rodesac Cveulebrivi 
haeriT gaberili igive buSti Zirs vardeba? 

pasuxi: heliumis simkvrive naklebia, vidre haeris. burTis tiv-
tivs haerSi ganapirobebs masze moqmedi Zalebis urTierTkompensireba.
haeriT gavsebisas buStis simZimis Zala metia amomgdeb Zalaze,  rac 
ganapirobebs mis vardnas.

•	 ra moxdeboda, Tu buSts gavberavdiT  meTaniT an naxSirorJangiT 
(CO

2
)?

pasuxi: meTani nakleb mkvrivia, vidre haeri.  amitom buSti gafrin-
deba.  naxSirorJangi ufro mkvrivia, vidre haeri, amitom buSti Zirs 
daeSveba.
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	 rogor SegiZliaT SeaCeroT buStis zeviT asvla? 
pasuxi: aucilebelia tvirTis masis Secvla. bardis marcvlebis Tan-

daTan damatebiT tvirTis masa izrdeba da buSti wyvets zeviT asvlas 
bardis marcvlebis garkveuli raodenobis SemTxvevaSi. marcvlebis 
saerTo masa swored is masaa, romlis aweva SeuZlia buSts.

•	 razea damokidebuli sahaero burTis amwevi Zala?

•	 ramdenad didi  unda iyos sahaero burTi, rom adamiani awios? 

pasuxi:  saWiroa davamyaroT Tanafardoba buStis amwev Zalasa da 
mis moculobas Soris.

avalebs moswavleebs,  Seafason burTis moculoba ( TviTon moifiqron,    
rogor gaakeTeben amas) da Semdeg gansazRvron, ramdenad didi unda iyos 
is, rom awios 50 kg. masis adamiani. agrZelebs kiTxvebis dasmas:

•	 ratom adis buSti zeviT, Tu mas vaTbobT? ra icvleba, rodesac 
mas vaTbobT – masa Tu moculoba? 

pasuxi:  buStis masa ar icvleba, radgan buStis bolo magradaa moW-
erili. moswavleebi SeamCneven, rom buSti gaibera – anu moculoba gai
zarda.

•	 ratom izrdeba buStis moculoba misi gaTbobisas? 

pasuxi: es aris airTa kanonis demonstrireba: airebi farTovdeba 
maTi temperaturis gazrdisas. gaTbobisas airis gafarToeba gamoiwvevs 
buStis gabervas,   gazis masa  ki ucvleli darCeba.  airis simkvrive buS
tSi Semcirdeba da buSti zeviT ava.

•	 ratom daeSveba buSti Zirs garkveuli drois mere?  

pasuxi: airi civdeba da buStis moculoba mcirdeba,  mcirdeba amomg-
debi Zalac, irRveva balansi simZimis ZalasTan, buSti kargavs tivtivis 
unars da Zirs eSveba.

•	 SegiZliaT moiyvanoT sxva magaliTi, sadac igive principia gamo
yenebuli buStis zeviT asafrenad? 

pasuxi: safreni buStebi efuZneba imave princips, rac zeviT asvlis 
saSualebas aZlevs maT.

mosalodneli Sedegebi
moswavleebi:
	gaigeben simkvrivis arss, gaecnobian sxeulze moqmed amomgdeb 

Zalas da sxeulTa curvas;
	instruqciis mixedviT  Caatareben  cdas;
	daakvirdebian da aRricxaven cdis dros mimdinare movlenebs;
	 gaaanalizeben dakvirvebis Sedegebs  da  gamoitanen daskvnas.
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rekomendaciebi:
	es aris imis Zalian martivi demonstrireba, Tu rogor SeiZleba, 

rom moswavlem kargad gaigos simkvrivis arsi, sxeulze moqmedi 
amomgdebi Zala da sxeulTa curva;

	umjobesia eleqtroquris (an radiatoris) gamoyeneba konveqciu-
ri nakadis Sesamcireblad. Tmis saSrobis, an ventiliatoris, an 
gamaTboblis  gamoyenebam, SeiZleba gamoiwvios buStis moZraoba. 
cecxlis alis  gamoyenebac SesaZlebelia, magram sariskoa;

	mizezi, Tu ratom adis buSti zeviT, tivtivebs an iZireba, igivea, 
rac sxeulis wyalSi tivtivis an CaZirvis SemTxvevaSi. es exeba 
fardobiT simkvrives, sulerTia, gazs vixilavT Tu siTxes: nakle-
bi simkvrivis sxeuli itivtivebs ufro mkvriv garemoSi, magali
Tad, haerSi an wyalSi. Cven SegviZlia sxeuls mivabaT tvirTi, rom-
lis simkvrive metia garemos simkvriveze da is daiwyebs curvas, 
xolo Semdgom tvirTis masis gazrdis SemTxvevaSi, CaiZireba.  Tu 
masas movaklebT, is kvlav amotivtivdeba; 

	moswavleebma SeiZleba ifiqron, rom buStis maRla asasvlelad 
aucilebelia misi avseba msubuqi airiT – heliumiT. sinamdvileSi 
buSti SeiZleba avavsoT cxeli haeriT, romlis simkvrive naklebia 
garemomcveli haeris simkvriveze.

usafrTxoeba:
	aqtivobaSi eleqtroquris an sxva eleqtroxelsawyos gamoyenebi-

sas aucilebelia usafrTxoebis wesebis dacva. 
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mimarTuleba: fizikuri movlenebi
bun.VII.11. moswavles SeuZlia wnevis daxasiaTeba.

•	 atarebs cdebs atmosferuli wnevis moqmedebis gamosavlenad, 
aanalizebs da gamoaqvs Sesabamisi daskvnebi;

•	 adekvaturad iyenebs Sesabamis cnebebs, kanonebs da formulebs 
amocanebis amosaxsnelad.

aqtivoba 1.  atmosferuli wnevis gazomva

mizani: uSualo dakvirvebiT da gazomviT moswavlem gamoiTvalos at-
mosferuli wneva, ganiviTaros kvlevis unar-Cvevebi

Seswavlis sagani/miznebi
moswavlem unda iswavlos:
•	 atmosferuli wnevis gazomva;

•	 cdis dagegmva da Catareba;

•	 cdisTvis saWiro xelsawyoebis gansazRvra da gamoyeneba;

•	 dakvirveba;

•	 dakvirvebis Sedegebis gaanalizeba da Sesabamisi daskvnis gamota-
na.

resursebi :
	11,5 m sigrZis gamWvirvale mili  (drekadi „Slangi“) diametri daax-

loebiT 0,7 – 1 sm;) 

	ori korpis sacobi milis boloebis dasacobad;

	didi jami;

	melani an saRebavi;

	wyali.

maswavleblis savaraudo aqtivobebi
pirveli etapi (momzadeba)

maswavlebeli:
•	 acnobs moswavleebs toriCelis eqsperiments da usvams moswav-

leebs kiTxvas:

•	 ra moxdeboda, toriCelis igive eqsperimenti wyliT rom Caetare-
bina?

•	 ismens moswavleebis pasuxebs da Tu  maT pirdapiri pasuxi ar eqne-
baT,   nabij-nabij   miiyvans    swor pasuxamde nivTierebis sim-
kvrivis cnebaze dayrdnobiT. aq mniSvnelovania, rom moswavleebma 
erTmaneTs Seadaron wylisa da vercxliswylis simkvriveebi da ase 
gamoTvalon wylis svetis savarudo simaRle milSi – 10,33 m; 

•	 msjelobis Semdeg klasTan erTad gegmavs eqsperiments an moswav-
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leebs avalebs mis dagegmvas – ra xelsawyoebi da masalebia saWiro 
am eqsperimentis Casatareblad? ra qmedebebi unda ganxorcield-
es? 

•	 exmareba moswavleebs saWiro xelsawyoebisa da cdis mimdinareo-
bis Sesaxeb gamoTqmuli mosazrebebis SejerebaSi da erT sqemaze 
SeTanxmebaSi;

•	 dafaze Camowers saWiro masalebsa da cdis Tanmimdevrobas, raTa 
moswavleebi kargad moemzadon am aqtivobisaTvis.

meore etapi  (eqsperimenti):
maswavlebeli:
•	 moswavleebTan erTad amzadebs Seferil (melniT an saRebaviT)  

wyals. wylis Seferva saWiroa imisaTvis, rom kargad gamoCndes 
milSi wylis done. 

•	 sasurvelia mili winaswar dagraduirdes 1 metrian monakveTe-
bad, xolo 10 da 11 metrs Soris – 20 santimetrian monakveTebad.  
SesaZlebelia es monakveTebi dainomros; 

•	 avalebs moswavleebs, milis erTi bolo mWidrod daxuron korpis 
sacobiT, bolomde aavson mili  Seferili wyliT. Semdeg, aseve 
mWidrod daucon mils meore boloc;

•	 avalebs moswavleebs, aavson jami wyliT;  

•	 yofs klass or nawilad. moswavleebis erT nawils avalebs,  wyliT 
savse milTan erTad avidnen Senobis me-3 an me-4 sarTulze (es 
damokidebulia Senobis simaRleze). fanjridan CamouSvan mili ise, 
rom is iyos vertikalur mdgomareobaSi. (rCeva: umjobesia, milis 
zeda nawili dafiqsirdes xis joxze, raTa moswavleebma kargad 
dainaxon Sedegi);

•	 moswavleebis meore nawils avalebs,  wyliT savse jami dadgan Se-
nobis win, fanjrebis qvemoT, saidanac moswavleebis pirveli jgu-
fi mils CamouSvebs.
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milis bolo   Cadon wyliT savse jamSi ise, rom sacobi zustad jamis 
fskers exebodes (raTa zustad aiTvalon wylis svetis simaRle) da amis 
Semdeg   gaxsnan milis qveda bolo.   wylis  done milSi daiklebs, wya-
li gaCerdeba 10m. da 11m. niSnulebs Soris; da Tu eqsperimenti zustad 
Catarda, moswavleebi naxaven, rom wylis sveti iqneba 10,2m. da 10,4m. 
niSnulebs Soris;

bolos, avalebs  moswavleebs moxsnan zeda sacobi  da isini naxaven, 
rom wyali mTlianad CamoiRvreba jamSi.

mesame  etapi (analizi)
maswavlebeli:
•	 moswavleebTan erTad ganixilavs Catarebul eqsperiments. avalebs 

moswavleebs,  detalurad aRweron eqsperimentis  mimdinareoba da 
gaaanalizon miRebuli Sedegi: 

•	 ratom miiRes 10,33 m. simaRlis wylis sveti? 

•	 warmarTavs saubars atmosferul da wylis svetis mier warmoebul 
wnevaTa sidideebis tolobaze. exmareba moswavleebs,   axsnan, ra-
tom CamoiRvara wyali milidan zeda sacobis moxsnis Semdeg;

•	 amis Semdeg   warmarTavs diskusias barometrebis moqmedebis prin-
cipis Sesaxeb. SesaZlebelia klass  aCvenos, magaliTad, goeTes 
barometris suraTi da moswavleebs daavalos, aRweron misi moq-
medebis principi.

mosalodneli  Sedegebi
moswavleebi:
•	 iswavlian atmosferuli wnevis gazomvas;

•	 Tavad dagegmaven cdas, gansazRvraven saWiro aRWurvilobas  da 
Caatareben eqsperiments;

•	 gaaanalizeben eqsperimentis Sedegebs;

•	 ganiviTareben kvlevis unar-Cvevebs.

rekomendaciebi:
•	 toriCelis  eqsperimentis  Sesaxeb  moswavleebs mxolod legendis 
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saxiT   Tu smeniaT, radgan vercxliswyliT eqsperimentebis Catareba 
dauSvebelia. igive eqsperimenti SesaZlebelia Catardes wylis mag-
aliTze, Tu skolis Senoba  (misi  simaRle) amis saSualebas iZleva;

•	 aseTi tipis eqsperimentebi mniSvnelovania imiTac, rom moswav-
leebs TviTon SeuZliaT daamzadon am eqsperimentisaTvis saWiro 
mowyobiloba, rac kidev ufro aamaRlebs maT motivacias. 

aqtivoba 2.  atmosferuli wnevis  zemoqmedeba aluminis qilaze

(sademonstracio eqsperimenti)

mizani: atmosferuli wnevis zemoqmedebaze dakvirveba, kvlevis unar-
Cvevebis ganviTareba 
Seswavlis sagani/miznebi

moswavlem unda iswavlos:
•	 atmosferuli wnevis zemoqmedeba;

•	  dakvirveba;

•	 Sedegebis aRwera da gaanalizeba.

resursebi :
	aluminis patara WurWeli (magaliTad, zeiTunis zeTis WurWeli, an 

koka _ kolas metalis qila);

	qura;

	WurWeli wyliT.

maswavleblis savaraudo aqtivobebi
pirveli etapi 

maswavlebeli:
•	 aluminis WurWelSi asxams daaxloebiT 50ml wyals, aramWidrod 

axuravs saxuravs da dgams WurWels quraze;

•	 wyali WurWelSi mihyavs aduRebamde da aduRebs ramdenime wuTis 
ganmavlobaSi;

•	 Semdeg WurWels gadmodgams cecxlidan, mWidrod axuravs saxuravs 
da WurWels  zemodan asxams civ wyals. WurWeli deformirdeba;
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meore etapi (analizi)
maswavlebeli:
•	 exmareba moswavleebs cdis gaanalizebaSi. is usvams moswavleebs 

kiTxvebs:

•	 ratom davaxure quraze Semodgmul WurWels  saxuravi aram-
Widrod?

pasuxi:  wylis aduRebis procesSi wylis fenis zemoT WurWeli sav-
sea wylis orTqliT, romlis nawilic gareT gamodis, radgan saxuravi 
aramWidrodaa morgebuli.

•	 ratom davaxure quridan gadmodgmul WurWels  saxuravi  mWidrod?

•	 ratom deformirda WurWeli masze civi wylis dasxmis Sedegad?

pasuxi:  saxuravis morgebis Semdeg orTqli mTlianad avsebs Wur-
Wlis wyalszeviT moculobas da gareT aRar gamodis. mas Semdeg, rac 
WurWels civ wyals davasxamT, masSi arsebuli orTqli kondensirdeba, 
WurWlis SigniT airis/orTqlis wneva iqneba gacilebiT mcire, vidre 
atmosferuli wneva da es gamoiwvevs WurWlis deformirebas.

mosalodneli  Sedegebi
moswavleebi:
•	 gaaanalizeben eqsperimentis Sedegebs da gamoitanen daskvnas;

•	 ganiviTareben kvlevis unar-Cvevebs.

rekomendaciebi:
•	 es eqsperimenti Zalian kargi magaliTia atmosferuli wnevis moq

medebis demonstrirebisaTvis.  moswavleebi igeben, rom eqsperi-
mentis Catarebisas mniSvnelovania yvela detalis gaTvaliswineba.
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usafrTxoeba:
•	 aucilebelia siTbogaumtari xelTaTmanebis gamoyeneba cxel niv

TebTan muSaobisas.

aqtivoba 3. atmosferuli wnevis zemoqmedeba wylis duRilis tem-
peraturaze da mis doneze milSi  

 (sademonstracio eqsperimenti)

mizani: atmosferuli wnevis zemoqmedebaze dakvirveba

Seswavlis sagani/miznebi:
moswavlem unda iswavlos:
•	 atmosferuli wnevis zemoqmedeba;

•	 dakvirveba;

•	 Sedegebis aRwera da gaanalizeba.

resursebi:
	mrgvalZiriani cecxlgamZle minis WurWeli (kolba) wyliT, romel-

sac mWidrod aqvs morgebuli milgayrili sacobi;

	minis Wiqa Seferili wyliT;

	qura an gazis sanaTuri.

maswavleblis savaraudo  aqtivobebi
maswavlebeli atarebs sademonstracio cdas:

•	 kolbas ise   amagrebs sadgarze, rom sacobSi gayrili  milis Tav-
isufali bolo Cavides kolbis gverdiT dadgmul WiqaSi;

•	  kolbis qvemoT  aTavsebs quras (an gazis sanaTurs), romelic ga-
moiyeneba kolbaSi wylis asaduReblad;

•	 avalebs  moswavleebs,  daakvirdnen, ra xdeba WiqaSi wylis duRil-
isas da Caiweron dakvirvebis Sedegebi. moswavleebi CainiSnaven, 
rom    kolbaSi wylis aduRebis Semdeg WiqaSi gaCndeba haeris 
buStebi. wylis duRili unda gagrZeldes ramdenime wuTis ganmav-
lobaSi;

•	 gamorTavs quras. moswavleebi CainiSnaven, rom  quris gamorTvis 
Semdeg Wiqidan wyali TandaTan aiwevs  milSi zeviT da kolbaSi 
Caedineba. kolbaSi wyali isev daiwyebs duRils. 
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meore etapi (analizi)
maswavlebeli:
•	 exmareba moswavleebs dakvirvebis Sedegebis analizSi. is svams 

kiTxvebs:

•	 saidan gaCnda WiqaSi haeris buStebi?

pasuxi:  wylis duRilisas warmoqmnili orTqli avsebs kolbas, naw-
ili ki milis saSualebiT gadaedineba WiqaSi.

•	 quris gamorTvis Semdeg ratom  avida Wiqidan wyali isev kolbaSi 
da ratom daiwyo kolbaSi wyalma duRili, Tumca qura  gamorTu-
li iyo?

pasuxi: quris gamorTvis Semdeg kolbaSi arsebuli wylis orTqli 
iwyebs nel-nela kondensirebas, Sesabamisad, WiqaSi wyalze moqmedi at-
mosferuli wneva aWarbebs kolbaSi arsebuli orTqlis wnevas, wyali 
Wiqidan atmosferuli wnevis gavleniT adis milSi da iRvreba kolbaSi. 
kolbaSi wylis zedapirze  wnevis Semcireba iwvevs duRilis tempera-
turis dawevas – wyali xelaxla iwyebs duRils. 

mosalodneli Sedegebi
moswavleebi:
•	 gaecnobian atmosferuli wnevis rols sxvadasxva movlenaSi:

•	 daakvirdebian da CainiSnaven eqsperimentis procesSi mimdinare 
cvlilebebs;

•	 gaaanalizeben eqsperimentis Sedegebs.

rekomendaciebi:
•	 zemoT ganxiluli eqsperimentebi ar moiTxovs Zvirad Rirebul 

inventars da ar aris rTuli Casatarebeli. maTi roli ki Zalian 
didia moswavleTa motivaciis gazrdis, codnis miRebisa da Semd-
gomi ganviTarebisaTvis;
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•	 amgvari eqsperimentebi SeiZleba bunebismetyvelebis sxva sakiTx-
ebis Seswavlisasac Catardes. mTavaria, maswavlebelma sworad 
dagegmili eqsperimentebi aCvenos moswavleebs, an moswavleebma 
TviTon ikvlion esa Tu is movlena eqsperimentze dayrdnobiT. 

usafrTxoeba :
•	 orive sademonstracio eqsperimentis Catarebisas mniSvnelovania 

maswavlebelma uzrunvelyos usafrTxoebis wesebis dacva cxel 
nivTebTan mopyrobisas, gamoiyenos siTbogaumtari xelTaTmanebi.
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mimarTuleba: qimiuri movlenebi

bun.VII.11. moswavles SeuZlia martivi qimiuri reaqciebis  
aRwera.

 Sedegi TvalsaCinoa, Tu moswavle: 
•	 cdis procesSi akvirdeba fizikuri da qimiuri movlenebis gareg-

nul niSnebs, monacemebs warmoadgens cxrilis saxiT da msjelobs 
maT (fizikur da qimiur movlenebs) Soris gansxvavebis Sesaxeb;

•	 cdebis safuZvelze msjelobs fizikuri movlenebis (mag., niv-
TierebaTa wyalSi gaxsna, formis Secvla, agregatuli mdgomare-
obis Secvla) dros masis ucvlelobis Sesaxeb. gamoaqvs saTanado 
daskvna;

•	 atarebs cdebs nivTierebebis fizikuri da qimiuri cvlilebebis 
(mag., agregatuli mdgomareobis Secvla, formis Secvla, nivTie
rebis gaxsna, airis gamoyofa, feris Secvla) gamosakvlevad da 
msjelobs am cvlilebebis gamomwvev mizezebze (mag., gacxeleba, 
Sereva, dawva, meqanikuri zemoqmedeba); 

•	 atarebs cdebs da akvirdeba qimiuri reaqciebis Sedegad axali niv-
Tierebebis warmoqmnas;

•	 ikvlevs mJavaTa monawileobiT mimdinare martiv reaqciebs, ro-
melTa erT-erTi produqti gazia;

•	 CamoTvlis wvisa da Jangvis magaliTebs yoveldRiuri cxovrebidan 
da msjelobs maT xelSemwyob faqtorebze; ikvlevs haeris rols 
sanTlis wvis procesSi;

•	 aRwers wvas, rogorc qimiur reaqcias, romelSic monawileobs 
gazi, haeri an Jangbadi da miiReba wyali da naxSirorJangi;

•	  atarebs da aRwers “cisartyelas reaqcias” (sarecxi sodis, nat
riumis karbonatis xsnarze marilmJavasa da universaluri indika-
toris moqmedeba);

•	 iyenebs Sesabamis terminologias, CamoTvlis da aRwers fizikuri 
da qimiuri movlenebis magaliTebs, qimiur movlenebs warmoadgens 
sqematurad/sityvierad (mag., naxSirbadi + Jangbadi = naxSirorJan-
gi);

•	 icavs qimiuri nivTierebebis ganTavsebis, maTTan muSaobis usafr
Txoebis wesebs, amoicnobs gamafrTxilebel niSnebs (mag., advilad 
aalebadi, feTqebadi, radioaqtiuri) qimiuri reaqtivis WurWlis 
etiketze. 

 am Sedegis miRwevisas moswavleebi:
•	 gaigeben, rom qimiuri gardaqmnebis Sedegad warmoiqmneba axali 

nivTierebebi, romlebic gansxvavdeba sawyisi nivTierebebisgan;

•	 gamoikvleven mJavebisTvis damaxasiaTebel zogierT martiv qimiur 
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reaqcias, romlis Sedegadac gazi warmoiqmneba;

•	 gamoikvleven wvis process, rogorc qimiur reaqcias, romelSic 
monawileobs airi: haeri an Jangbadi;

•	 daadgenen, rom zogierTi am reaqciis msvlelobis Sedegad war-
moiqmneba wyalbadi da naxSirbadis dioqsidi;

•	 moiZieben informacias gazebis Sesaxeb, raTa daadginon, rom isini 
realuri nivTierebebia;

•	 qimiuri reaqciebis lakoniurad Casawerad daiwyeben sityvieri 
gantolebebis gamoyenebas.

samecniero WrilSi moswavleebi:
•	 Seiswavlian gazebis sakvlevad laboratoriuli aRWurvilobis 

efeqtianad gamoyenebas da riskis/mosalodneli safrTxeebis kon-
trols;

•	 TvalsaCinoebis sxvadasxva saSualebis gamoyenebiT warmoadgenen 
dakvirvebis Sedegebs;

•	 ganazogadeben dakvirvebis Sedegebs;

•	 Camoayalibeben da dasabuTebulad Seafaseben/ganmartaven dakvir-
vebaTa Sedegebs;

•	 gamoikvleven haeris rols sanTlis wvis procesSi.

ras efuZneba da sad SeiZleba am Sedegis gamoyeneba
aq ganxiluli sakiTxebi ukavSirdeba mJavebisa da tuteebis Seswav-

las. moswavleebi Sexvdebian teqnikisa da aRWurvilobis im nawils, rom-
lebsac jer ar icnoben;

Sedegi kavSirSia energoresursebTan, romlebsac moswavleebi 
fizikaSi Seiswavlian.

am Sedegis safuZvelze moswavleebi Seiswavlian metalebisa da meta-
lis naerTebisTvis damaxasiaTebel reaqciebsa da metalTa aqtiurobas, 
mJavebisTvis damaxasiaTebel reaqciebs da wvas, rogorc qimiur gar-
daqmnas; qimiuri reaqciebis dros masis Senaxvis kanons. 

 
 samecniero kvlevisa da informaciuli codnis TvalsazrisiT am Sede-

gis miRwevis SemTxvevaSi:
moswavleTa umravlesobas SeeZleba: usafrTxod imuSaos mJavebTan 

da aalebad nivTierebebTan, moifiqros, rogor Seiswavlos eqsperi-
mentulad wvis procesi da miRebuli Sedegebi warmoadginos grafikis 
saxiT;

gamoitanos daskvna, rom qimiuri reaqciis Sedegad axali nivTiere-
bebi warmoiqmneba – kerZod, wyalbadi warmoiqmna mJavebisa da metalebis 
urTierTqmedebisas, naxSirbadis dioqsidi _ mJavebisa da karbonatebis 
urTierTqmedebisas, oqsidebi ki _ nivTierebebis wvis Sedegad;
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aRweros cdebi naxSirbadis dioqsidisa da wyalbadis monawileobiT 
da wva daaxasiaTos, rogorc JangbadTan reaqcia.

moswavleTa nawili ver miaRwevs amdens da SeZlebs mxolod: aRweros 
mJavebTan da wvis procesTan muSaobis SesaZlo safrTxeebi. usafrTxod 
imuSaos mJavebTan da aalebad nivTierebebTan. miRebul SedegebTan da-
kavSirebiT gamoTqvas mosazrebebi;

gansazRvros/amoicnos qimiuri reaqciis Sedegad warmoqmnili zogi-
erTi produqti da gamoitanos daskvna, rom wvis procesisTvis aucile-
belia Jangbadi an haeri.

zogi moswavle ufro mets miaRwevs da SeZlebs: Seafasos, ramdenad 
Seesabameba mis mier miRebuli Sedegebi wvis procesis Sesaxeb arsebul 
mosazrebebs;

ecodineba, rom naxSirbadis dioqsidi da wyali naxSirwyalbadebis 
wvis Sedegad gamoiyofa. sityvierad SeeZleba wvis reaqciis asaxva. 

 resursebi
	limonis wveni;

	 natriumis bikarbonati;

	 safuari;

	wyali;

	 TabaSiri;

	TuTiis granulebi;

	magniumi;

	spilenZi;

	asanTi;

	mineraluri wyali;

	romelime ganzavebuli mJava;

	spilenZis sulfatis xsnari, CuSO4, konc. 1 mol/l;

	koncentrirebuli marilmJava, HCl;
	baraTebi, romlebzec weria qimiur reaqciebTan dakavSirebuli si-

tyvebi, frazebi an winadadebebi;

	karbonatebis nimuSebi, maT Soris qanebi (carci, marmarilos na-
texi);

	laboratoriuli aRWurviloba (ufro detalurad, ix. `aqtivobe-
bi~).

terminebi
qvemoT mocemuli aqtivobebis safuZvelze moswavleebi gaecnobian 

da sworad gamoiyeneben terminebsa da cnebebs:
	airebis saxelwodebebs, mag., hidrogeni, oqsigeni, naxSirbadis di-

oqsidi, meTani;
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	sxvadasxva elementisa da naerTis saxelebs, magaliTad, karboni, 
TuTia, kalciumi, karbonati;

	qimiuri reaqciebis aRsawerad saWiro sityvebsa da frazebs, mag., 
reagenti, produqti, sityvieri toloba;

	samecniero kvlevasTan dakavSirebul sityvebsa da frazebs, maga
liTad, wrfivi grafiki, ganzogadeba, Sefaseba;

	sawvavi;

	wvis, mimocvlis, Canacvlebis reaqciebi.

aqtivoba 1. ra aris qimiuri reaqcia.

Seswavlis sagani/miznebi:
moswavleebma unda iswavlon:
•	 cdis Catareba instruqciis mixedviT;

•	 dakvirvebis dagegmva da monacemebis Segroveba;

•	 laboratoriuli WurWlisa da aRWurvilobis gamoyeneba;

•	 msjeloba da dakvirvebis Sedegebis axsna;

•	 cdis Catareba martivi instruqciis safuZvelze;

resursebi
	limonis wveni;

	natriumis bikarbonati;

	safuari;

	TabaSiri;

	TuTiis granulebi;

	magniumis lenti;

	spilenZis naWeri an mavTuli;

	romelime mJava.

aRWurviloba/ WurWeli
	sinjarebi;

	sinjarebis sadgami;

	pipetebi;

	qimiuri kovzi an Spateli;

	damcavi saTvale da xelTaTmanebi.

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 moswavleebs yofs jgufebad, TiToeul jgufs urigebs sinjare-
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bis sadgams sinjarebiT, pipetebs, qimiur kovzs da yoveldRiur 
yofaSi gamoyenebul nivTierebebs, romlebic Serevisas erTmaneT-
Tan qimiurad urTierTqmedeben (mag. limonis wveni da natriumis 
bikarbonati, safuari da wyali, TabaSiri da wyali). moswavleebma 
unda Seurion isini ( mag., limonis wveni Seurion natriumis bikar-
bonats, safuars, wyals da TabaSirs) da Caataron imdeni dakvirve-
ba, ramdenic SesaZlebeli iqneba. moswavleebma unda imsjelon da 
gadawyviton, ra SemTxvevaSi warmoiqmneba axali nivTiereba. amiT 
moswavleebi met informacias moiZieben qimiuri reaqciebis da ax-
lad warmoqmnili naerTebis Sesaxeb;

•	 moswavleebs Seaxsenebs mJavebs koroziulobis Tvisebis axasiaTebs 
da aCvenebs metalebis koroziis magaliTebs. gakveTilzevea Sesa-
Zlebeli martivi eqsperimentis Catareba mJavasa da metals Soris. 
maswavlebeli moswavleebs yofs jgufebad da TiToeul jgufs 
urigebs sinjarebis sadgams, sinjarebs, pipetebs, zog jgufs 
aZlevs TuTiis granulebs, danarCenebs _ magniums, zogs _ spilen-
Zis naWers da yvela jgufs _ romelime ganzavebul mJavas; 

•	 moswavleebs urigebs cdis Catarebis instruqcias, romlis Ta-
naxmad moswavleebi metals amateben mJavas da akvirdebian ga-
zis buStulebis warmoqmnas. moswavleebi ikvleven gansxvavebuli 
mJavebis urTierTqmedebas sxvadasxva metalTan, iniSnaven Sede-
gebs da ajameben maT;

•	 kargi iqneba, Tu erTad Sekrebs moswavleTa mier CaniSnul Sede-
gebs da xazs gausvams im faqts, rom umetes SemTxvevaSi gamoyofi-
li axali nivTiereba wyalbadia, romelic ar Cans, magram SegviZ
lia misi arseboba SevamowmoT, mag. asanTs avanTebT da gamoCndeba 
cisferi ali. es faqti gvaCvenebs, rom mJavasa da metals Soris 
qimiuri reaqcia mimdinareobs.

mosalodneli Sedegebi
moswavleebi:
•	 aRweren cvlilebebs (mag. buStebis warmoqmna zedapirze, simxur-

valis SegrZneba);

•	 gamoitanen da ganazogadeben daskvnas, rom buStebis gaCena gazis 
gamoyofasTan aris dakavSirebuli, es ukanaskneli ki axali niv-
Tierebaa;

•	  daadgenen, rom warmoqmnili nivTiereba aris wyalbadi.

rekomendaciebi
•	 SesaZloa, moswavleTa nawili adrec amCnevda da ikvlevda zemoT 

aRweril cvlilebebs, romelTa Sedegad axali nivTierebebi war-
moiqmneba, magram naklebad savaraudoa, rom am cvlilebebs ganix-
ilavdnen qimiur reaqciebad;

•	 am etapze moswavleTa umravlesobisTvis sakmarisia imis cod-
na, rom mJavebi urTierTmoqmedeben metalTa umravlesobasTan 
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da warmoqmnian wyalbads. zogierT pedagogs SeiZleba, survili 
gauCndes, rom amave etapze imsjelon reaqciis sxva produqtze 
da reaqcia sqemis saxiT Caweron, magram sasurvelia, amisgan Tavi 
Seikavos. 

usafrTxoeba 
•	 aqtivobebis dros aucilebelia Tvalebis dacva da usafrTxoebis 

saTanado wesebis dacva;

•	 naklebsaxifaTo iqneba, Tu aqtivobis dros moswavleebi gamoiyene-
ben ganzavebul ( 0.4moli /dm3) mJavebs;

•	 wyalbadis aRmoCenis sademonstracio cdis Catarebisas sacobi ar 
unda iyos sinjaraze mWidrod morgebuli, radgan airadi nivTiere
bebis gamoyofisas SesaZloa sacobi amovardes da gazi gareT ga-
moiyos. aseve, Tu sacobi mWidrod iqneba dacobili, sinjara, airis 
maRali wnevis gamo, SeiZleba gaskdes.

aqtivoba 2. rogor urTierTmoqmedeben mJavebi metalebTan (gamo
yenebulia tempusis proeqtis ”studentTa aqtiuri swavleba bune
bismetyvelebaSi” aqtivoba.)  

Seswavlis sagani/ miznebi:
moswavleebma unda iswavlon:
•	 cdis Catareba instruqciis mixedviT;

•	 wyalbadis aRmoCena cdiT;

•	 rom mJavebi koroziis gamomwvevi nivTierebebia;

•	 rom mJavebi moqmedeben metalebTan da warmoiqmneba axali niv-
Tierebebi, maT Soris wyalbadic.

resursebi
	TuTiis granulebi;

	magniumi;

	spilenZis sulfatis xsnari, CuSO4, konc. 1 mol/l;

	koncentrirebuli marilmJava, HCl;
	silikonis sapoxi sacxi da foladis xveula.

aRWurviloba/WurWeli
	1 5ml–iani Sprici; 
	1 20ml–iani Sprici; 
	Spricis 2 nemsi (1,2 / 40mm);
	1 sinjara (cecxlgamZle 16/160); 
	1 rbili rezinis sacobi;
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	1 bunzenis gazis sanTura an spirtqura ;

	1 sanTebela / asanTi;

	1 pipeti;

	makratlebis nakrebi;

	Stativi aqsesuarebiT (momWerebiT da a.S.);

	damcavi saTvaleebi da xelTaTmanebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 acnobs moswavleebs informacias mJavebis koroziulobis Sesa

xeb da aCvenebs metalebis koroziis magaliTebs. gakveTilzevea 
SesaZlebeli martivi reaqciis Catareba mJavasa da metals Soris 
(mag. mJava emateba TuTiis granulebs an magniums, warmoiqmneba 
buStukebi);

•	 eubneba moswavleebs, rom SesaZlebelia gamoyofili gazis te-
stirebis mizniT Sesabamisi meTodis demonstrireba ( airi Seg-
rovdes airmimRebSi an Cveulebrivi SpricSi da mitanil iqnes 
anTebul sanTurasTan). maswavlebeli uxsnis moswavleebs, rom 
am konkretul SemTxvevaSi gamoyofili airi, romelic feTqebiT 
iwvis, wyalbadia. 

•	 Semdeg atarebs sademonstracio cdas ( gamoyofili airis te-
stirebis Sesabamisi meTodis demonstrirebas da axsnis, rom am 
konkretul SemTxvevaSi gamoyofili airi wyalbadia), cdis dros 
gamoiyeneba yoveldRiur yofaSi gamoyenebadi nivTebi, laborato-
riuli xelsawyoebi da reaqtivebi (ix. zemoT).

SeniSvna: nemsis Tavebi makratliT SesaZloa ise gadaiWras, rom nemsi ar 
daziandes procesis dros (ar gaiWylitos da sanaTuri ar daixSos). 20 
ml-iani Sprici SesaZloa gluvi iyos, amitom unda gaipoxos silikonis 
sacxiT.

cdis instruqcuia:
•	 aawyveT suraTze naCvenebi xelsawyo;

•	 SeavseT 5 ml-iani Sprici koncentrirebuli marilmJavaTi;

•	 moaTavseT TuTiis erTi granula/marcvali sinjaraSi da daasxiT 
spilenZis sulfati (daaxloebiT 2 sm-mde);

•	 sinjaraSi wveTobiT daamateT marilmJava da miRebuli airadi 
produqti SeagroveT 20 ml–ian SpriciT;

20 ml-iani Sprici, nemsiT alisken miitaneT bunzenis sanTurasTan 
da dguSze dawoliT gamodevneT Spricidan airi. is afeTqebiT daiwve-
ba, rac imis maCvenebelia, rom gamoyofili airi aris wyalbadi.
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am spilenZis sulfatis xsnari aaqtiurebs TuTias, romelic reaq-
ciaSi Sedis marilmJavasTan, gamoiyofa TuTiis qloridi da wyalbadi. 
wyalbadis arseboba SeiZleba Semowmdes cecxlze. am dros SeiniSneba 
susti afeTqeba, rac wyalbadis arsebobis maCvenebelia: 

 Zn + 2 HCl  H2 + ZnCl2 

wyalbadis wvis reaqcia:
 2 H2 + O2  2 H2O 
am reaqciaTa tolobebis moswavleebisTvis axsna am etapze ar aris 

rekomendebuli.

mosalodneli Sedegebi
moswavleebi:
•	 Caatareben cdas instruqciis mixedviT;

•	 aRweren da Caatareben wyalbadis arsebobis damadasturebel 
tests misi anTebiT ; 

•	 ganazogadeben dakvirvebis Sedegs, romlis Tanaxmad metalTa um-
ravlesobaze mJavas damatebisas wyalbadi gamoiyofa, metali ki 
qreba an pataravdeba;

•	 metalTa gaqrobas koroziis movlenasTan daakavSireben.

rekomendaciebi 
•	 dawyebiT skolaSi, SesaZloa, moswavleebs nanaxi aqvT mJavebis 

monawileobiT reaqciebi, romelTa Sedegadac gamoiyofa airi da 
hqoniaT Sexeba yofaSi gamoyenebul zogierT airTan, Tumca maT ar 
SeuswavliaT da dauxasiaTebiaT wyalbadi;

•	 moswavleebs smeniaT zogierTi airis Sesaxeb an uswavliaT, rom 
zogierTi procesis dros gamoiyofa airi ( mag., naxSirorJangis 
an Jangbadis gamoyofa mcenareebis sunTqvis da fotosinTezis 
dros), magram ar ganuxilavT es procesebi detalurad; 

•	 am etapze moswavleTa umravlesobisTvis sakmarisia imis codna, 
rom mJavebi urTierTmoqmedeben metalTa umravlesobasTan da war-
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moqmnian wyalbads. zogierT pedagogs SeiZleba survili gauCndes, 
rom amave etapze imsjelon reaqciis sxva produqtze da reaqcia 
sqemis saxiT Caweron, magram sasurvelia, amisgan Tavis Sekaveba; 

•	 sasargeblo iqneba terminebis, ~reagenti~ da `produqti~, Semotana.

usafrTxoeba
•	 aucilebelia Tvalebis dacva saTvaleebiT;

•	 aqtivobisTvis rekomendebulia ganzavebuli (0.4 moli/ dm3) mJave-
bis gamoyeneba;

•	 yvela mJava ar aris saxifaTo, amasTan, agresiuli mJavebis umrav-
lesobasTan moswavleebs saqme ar eqnebaT;

•	 wyalbadis aRmomCeni sademonstracio cdis Catarebisas sacobi ar 
unda iyos sinjaraze mWidrod morgebuli, radgan airadi nivTie
rebebis gamoyofisas sacobi SesaZloa, amovardes da airi gareT 
gamoiyos. aseve, Tu sacobi mWidrod iqneba dacobili, SesaZloa 
airis maRali wnevis gamo sinjara gaskdes.

aqtivoba 3. rogor urTierTmoqmedeben mJavebi metalebTan 

Seswavlis sagani/miznebi:
moswavleebma unda iswavlon:
•	 instruqciis mixedviT cdis Catareba;

•	 aRWurvilobis adekvaturad gamoyeneba;

•	 saTanado/ arsebiTi dakvirvebebis Cawera;

•	 xarisxiani/sando monacemebis safuZvelze kanonzomierebebis ga
movlena da aRwera; 

•	 erTi SexedviT umniSvnelo SedegTa aRniSvna.

resursebi
	gogirdmJava;
	marilmJava;
	azotmJava;
	TuTiis granulebi;
	 magniumi.

aRWurviloba /WurWeli
	sinjarebi;

	sinjarebis sadgami;

	pipetebi an Spricebi;

	asanTi;

	damcavi saTvale da xelTaTmanebi.
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maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 avalebs moswavleebs, gamoikvlion gansxvavebuli mJavebis ur

TierTqmedeba sxvadasxva metalTan, CainiSnon, Seajeron da ganazo-
gadon Sedegebi. amisTvis moswavleebs (SesaZloa individualurad 
an jgufebad) urigebs sinjarebs, sinjarebis sadgams, Spricebs an 
pipetebs mJavebis dasamateblad, sxvadasxva metalis nimuSebs da 
instruqcias:

o	daamateT metalis xelT arsebul nimuSs mcire raodenobis mJa-
va da daakvirdiT, xdeba Tu ara raime cvlileba;

o	CainiSneT dakvirvebis Sedegi. (SesaZlebelia imave aRWurvilo-
bis gamoyeneba, romelic aRwerilia wina aqtivobaSi);

•	 agrovebs moswavleTa mier CaniSnul Sedegebs erTad da xazs usvams 
im faqts, rom, umetes SemTxvevaSi, gamoyofili axali nivTiereba 
wyalbadia (romelic ar Cans, magram SesaZlebelia misi arsebobis 
dadastureba ( mag. asanTs avanTebT da gamoCndeba cisferi ali an 
SevagrovebT gamoyofil airs da masTan mivitanT anTebul kvars. 
Tu airi afeTqebiT daiwva, is wyalbadia ix. aqtivoba 2, sademon-
stracio cda ). es faqti gviCvenebs, rom mJavasa da metals So-
ris qimiuri reaqcia mimdinareobs. zog SemTxvevaSi cvlileba ar 
SeiniSneba. es imis maCvenebelia, rom aRniSnul metalsa da mJavas 
Soris qimiuri reaqcia ar xdeba.

mosalodneli Sedegebi
moswavleebi:
•	 Caatareben cdas instruqciis mixedviT;

•	 gamoiyeneben cxrilebs dakvirvebis Sedegebis warsadgenad;

•	 daadgenen da daasaxeleben metalebs (mag. spilenZs), romlebic 
mJavebTan urTierTqmedebis dros wyalbads ar gamoyofen.

•	 gamoitanen daskvnas, rom wyalbadis gamoyofa qimiuri reaqciis 
mimdinareobis damadasturebelia. 

rekomendaciebi
•	 am etapze moswavleTa umravlesobisTvis sakmarisia imis codna, 

rom mJavebi urTierTmoqmedeben metalTa umravlesobasTan da war-
moqmnian wyalbads. zogierT pedagogs SeiZleba survili gauCndes, 
rom amave etapze imsjelon reaqciis sxva produqtze da metalTa 
aqtiurobis kanonzomierebebze, rac ar aris sasurveli da saWiro. 
es yvelaferi ufro vrclad iqneba ganxiluli 
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aqtivoba 4. rogor urTierTmoqmedeben mJavebi karbonatebTan?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	  naxSirbadis dioqsidis aRmoCena cdiT;

•	 axali nivTierebebis, maT Soris, naxSirbadis dioqsidis, miReba; 

•	 xarisxiani/sando monacemebis safuZvelze kanonzomierebebis ga
movlena da aRwera; 

•	 dakvirvebis Sedegebis Sejereba/ganzogadeba.

resursebi
	ganzavebuli mJavebi;

	mineraluri wyali;

	cerci;

	 marmarilos natexi;

	safuari;

	samkurnalo naxSiri;

	kiriani wyali.

aRWurviloba/WurWeli
	sinjarebi;

	 sinjarebis sadgami;

	pipetebi an Spricebi;

	damcavi saTvale da xelTaTmanebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 ekiTxeba moswavleebs, ratom `duRs~ mineraluri an gaziani wyali 

boTlSi (moswavleebma ician fizikidan, ra procesia duRili); 

•	 maswavlebeli svams kiTxvas, saidan Cndeba buStukebi mineralu-
ri wylis boTlis gaxsnis Semdeg (wylis aduRebisas buStukebis 
warmoqmnas moswavle akavSirebs gacxelebasTan da aorTqlebasTan, 
mineraluri wyali ki gacxelebis gareSe ”duRs”). moswavleebi Se
iZleba TviTonve mividnen im daskvnamde, rom es naxSirbadis di
oqsidis Semcvelobis Sedegia. Tu ase ar moxda, kargi iqneba min-
eraluri wylidan gamoyofili naxSirbadis dioqsidis Segroveba 
da kiriani wyliT misi aRmomCeni testis demonstrireba. es testi 
moswavleebisTvis biologiidanac cnobilia da metia imis albaTo-
baa, rom moswavleebi boTlSi mineraluri wylis ”duRils” masSi 
naxSirbadis dioqsidis SemcvelobasTan daakavSireben;

•	 urigebs moswavleebs saTanado aRWurvilobas da reaqtivebs (sin-
jarebs, sinjarebis sadgams, pipetebs an Spricebs, ganzavebul 
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mJavebs), karbonatebis nimuSebs, maT Soris, qanebs, mag. carcs, 
samSeneblo masalas, marmarilos, yofaSi gamosayenebel nivTie
rebebs, mag., safuars, sakvebis monelebis xelSemwyob karbonatul 
medikamentebs. avalebs moswavleebs, imoqmedon maTze sxvadasxva 
mJavaTi, CainiSnon da ganazogadon dakvirvebis Sedegebi. daadgi-
non, rom TiToeul SemTxvevaSi mimdinareobs qimiuri reaqcia da, 
rom isini Zalian mniSvnelovania.

mosalodneli Sedegebi
moswavleebi:
•	 Caatareben da aRweren kiriani wylis gamoyenebiT naxSirbadis di-

oqsidis aRmomCen tests;

•	 gamoitanen daskvnas, rom karbonatebze mJavas damatebisas war-
moiqmneba naxSirbadis dioqsidi;

•	 dakvirvebis Sedegebs TvalsaCinod warmoadgenen cxrilis saxiT;

•	 gamoitanen daskvnas, rom qimiuri reaqciis dros naxSirbadis di-
oqsidis gamoyofa aris qimiuri reaqciis mimdinareobis damadas-
turebeli movlena.

rekomendaciebi
•	 sasargeblo iqneba imis xazgasma, rom am aqtivobebSi warmoqmni-

li ufero gazi (naxSirbadis dioqsidi) gansxvavdeba zogierTi 
metalisa da mJavas urTierTqmedebisas warmoqmnili gazisgan (anu 
wyalbadisgan) da aris sxva nivTiereba;

•	 naxSirbadis Semcvel samSeneblo masalebze mJava wvimebis zemoq-
medeba aris calke ganxilvis sagani.

usafrTxoeba
•	 kiriani wylis gamoyenebisas aucilebelia damcavi saTvalis ga-

keTeba;

•	 rekomendebulia ganzavebuli ( 0.4moli dm-3) mJavebis gamoyeneba.

aqtivoba 5. romeli axali nivTiereba warmoiqmneba haeris an Jangba-
dis areSi nivTierebis wvisas?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon: 
•	  rom wvisTvis aucilebelia Jangbadi;

•	 rom nivTierebebis wvis Sedegad warmoiqneba axali nivTierebebi, 
kerZod, oqsidebi;

•	 Sesabamisi samecniero terminologiis gamoyeneba;

•	 wvis reaqciebis usafrTxod Catareba;

•	 sakvanZo sakiTxebis gamoyofa da Cawera;
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•	 mosazrebebis Camoyalibeba punqtebSi da, saWiroebis SemTxvevaSi, 
qvesaTaurebSi.

resursebi
	magniumis lenti;

	fosfori;

	gogirdi;

	sxvadasxva elementis wvis amsaxveli videomasala.

aRWurviloba/WurWeli
	sinjarebi;

	sinjarebis sadgami;

	bunzebis sanTura an spirtqura;

	damcavi saTvale da xelTaTmanebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 atarebs sademonstracio cdas da aCvenebs moswavleebs sxvadasxva 

elementis wvis process haerze da Semdeg sufTa JangbadSi. mos-
wavleTa yuradRebas amaxvilebs JangbadSi nivTierebaTa wvisas 
mosalodnel safrTxeebze. gansakuTrebuli safrTxis Semcveli 
reaqciebis saCveneblad iyenebs videomasalas da sxva damatebiT 
resursebs. aCvenebs moswavleebs, rogor unda Caataron JangbadSi 
masalebis wvis reaqciebi usafrTxod. avalebs moswavleebs, aRw-
eron, ra naxes da ganumartavs, rom naCvenebi Tu Catarebuli aq-
tivobis dros mimdinareobs qimiuri reaqcia da warmoqmnili axali 
nivTiereba aris oqsidi;

•	 sTxovs moswavleebs, aRweron gansxvaveba haerze da sufTa Jang-
badSi elementebis wvis reaqciebs Soris;

•	 ganumartavs moswavleebs wvis martivi reaqciis sityvieri tolo-
bis arss da urigebs baraTebs, romlebzec weria reagentebisa da 
produqtebis saxelebi. avalebs maT, baraTebi ise daalagon, rom 
aawyon wvis reaqciis savaraudo gantoleba;

•	 avalebs moswavleebs, sxvadasxva wyarodan moiZion informacia, 
rogor unda daicvan garemo xanZrisgan an Caaqron xanZari, Seqmnan 
sainformacio bukleti.

mosalodneli Sedegebi
moswavleebi:
•	 warmoadgenen mag., sityvieri tolobis saxiT, wvas, rogorc reaq-

cias, romlis drosac nivTiereba reaqciaSi Sedis JangbadTan da 
warmoiqmneba oqsidebi;

•	 daasaxeleben zogierTi reaqciis produqtebs;
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•	 isaubreben usafrTxoebis im wesebze, romlebis dacvac aucilebe-
lia wvis reaqciebis Catarebis dros. gamoTqvamen azrs, ratom aris 
saWiro gansakuTrebuli sifrTxile, rodesac wva sufTa Jangbadis 
areSi mimdinareobs;

•	 daadgenen cecxlTan urTierTobisas usafrTxoebis normebis 
sakvanZo sakiTxebs;

•	 struqturirebulad Camoayalibeben sakvanZo sakiTxebs. 

rekomendaciebi
•	 dawyebiT skolaSi, SesaZloa, moswavleebma wva ganixiles, rogorc 

Seuqcevadi cvlileba, Tumca, nakleb savaraudoa, rom is ganexi-
laT nivTierebebis JangbadTan urTierTqmedebis TvalsazrisiT;

•	 zogma pedagogma SeiZleba moisurvos oqsidebis pH-is gansazRvra 
da imis demonstrireba, rom naxSirbadis dioqsidi kirian wyals 
amRvrevs;

•	 am etapze gamoiyeneba qimiuri reaqciis gantolebis mxolod si-
tyvieri Cawera; 

•	 farTod gamoiyeneba ICT resursebi.

usafrTxoeba
•	 aucilebelia, damcavi saTvale ekeTos maswavlebels da sademon-

stracio magididan 2 metrSi msxdom moswavleebsac;

•	 gogirdis, fosforisa da magniumis wvis reaqciebis Catarebamde 
aucilebelia mosalodneli safrTxeebis Sefaseba da saTanado 
zomebis miReba, maT Soris, Tvalebis dacva.

aqtivoba 6. miRwevis Semowmeba

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 dakvirveba;

•	 cdis Catareba instruqciis gamoyenebiT;

•	 rom qimiuri reaqciebis Sedegad warmoiqmneba axali nivTierebebi;

•	 rom qimiuri reaqciis produqtebi reagentebisgan anu sawyisi niv-
Tierebebisgan warmoiqmneba.

resursebi
	baraTebi, romlebzec weria qimiur reaqciebTan dakavSirebuli si-

tyvebi da frazebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
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•	 moswavleebs urigebs baraTebs, romlebzec weria qimiur reaqciebTan 
dakavSirebuli sityvebi da frazebi (mag. reagenti, produqti, meta-
li, mJava, karbonati, oqsidi, naxSirbadis dioqsidi, wyalbadi, Jang-
badi). avalebs moswavleebs, baraTebi ganalagon sam mwkrivad da aR
weron qimiuri reaqciis sami tipi (wvis, mimocvlis, Canacvlebis). 

mosalodneli Sedegebi
moswavleebi:
•	 daaxasiaTeben TiToeuli tipis reaqciis Sedegad warmoqmnil pro-

duqts/produqtebs;

•	 ganazogadeben TiToeuli tipis reaqciis Sedegs, kerZod, gansa
zRvraven reaqciebis Sedegad produqtebs.

aqtivoba 7. ra warmoiqmneba sawvavis wvis Sedegad?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon: 
•	 rom sawvavi aris nivTiereba, romlis wvis drosac energia gamoi-

yofa;

•	 rom wiaRiseuli sawvavi mdidaria naxSirbadis Semcveli naerTebiT;

•	 rom wiaRiseuli sawvavis wvis Sedegad naxSirbadis dioqsidi ga-
moiyofa;

•	 rom bunebriv gazs meTans uwodeben da misi wvis Sedegad naxSirba-
dis dioqsidi da wyali gamoiyofa;

•	 sastarto codnis safuZvelze varaudis gamoTqma;

•	 daskvnis gamotana;

•	 jgufuri muSaoba.

resursebi
	bunebrivi airi;

	eTilis spirti;

	cvili;

	SeSis naWeri.

aRWurviloba/WurWeli
	bunzenis sanTura an spirtqura;

	pinceti;

	damcavi saTvale da xelTaTmanebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
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•	 gamokiTxvis Sedegad adgens moswavleTa Tvalsazriss sawvavis Tao-
baze, ra gaiges maT aRniSnuli Temis irgvliv da ra magaliTebis 
moyvana SeuZliaT sawvavis Sesaxeb. mas Semdeg, rac uxsnis moswav-
leebs, rom wiaRiseuli sawvavi mdidaria naxSirbadiT, ekiTxeba, ra 
nivTierebebi SeiZleba warmoiqmnas am sawvavis wvis Sedegad;

•	 atarebs cdas da aCvenebs moswavleebs, rom meTanis wvisas naxSir-
badis dioqsidi da wyali warmoiqmneba. Tu SesaZlebelia, kargi 
iqneba wyalbadisa da naxSirbadisgan Semcveli sxva sawvavis, mag. 
eTanolis (spirti), merqani, cvilis wvis demonstrirebac. moswav-
leebTan erTad msjelobs, SesaZlebelia, Tu ara naxSirbadis di
oqsidisa da wylisgan kvlav sawvavis warmoqmna;

•	 exmareba moswavleebs wiaRiseuli sawvavis wvis Sesaxeb daskvnis 
gamotanaSi. 

mosalodneli Sedegebi
moswavleebi:
•	 daasaxeleben maTTvis cnobil sxvadasxva sawvavs da ganmartaven 

termin `sawvavis~ mniSvnelobas;

•	 gamoitanen zogad daskvnas, rom naxSirbadSemcveli sawvavis wvis 
Sedegad naxSirbadis dioqsidi gamoiyofa;

•	 sityvieri tolobiT warmoadgenen meTanis wvis reaqcias.

rekomendaciebi
•	 am aqtivobaSi yuradReba maxvildeba wiaRiseuli sawvavis wvis pro-

duqtebze. wiaRiseuli sawvavis warmoqmna da misi wvis dros ga
moyofili energia ganixileba fizikasa da biologiaSic. amrigad, 
SeiZleba aRniSnul sagnebSi am Temis Sesabamis sakiTxebTan dakav-
Sireba;

•	 moswavleebi xSirad fiqroben, rom energia, gazis msgavsad, mate-
rialuria da aqvs masa. saWiro iqneba damatebiTi ganmartebis mice-
ma;

•	 wiaRiseuli sawvavis wvis zegavlena garemoze aris biologiisa da 
garemos qimiis Seswavlis sagani. aqac SeiZleba yuradRebis gamax-
vileba imaze, rom biologiisa da qimiis Seswavlis obieqtebi saer-
Toa.

usafrTxoeba
•	 wvis reaqciebis Catarebisas aucilebelia usafrTxoebis wesebis 

winaswar gansazRvra da maTi dacva;

•	 wvis reaqciebis Catarebisas aucilebelia damcavi saTvalis gamo
yeneba. 
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aqtivoba 8. ra pirobebia saWiro wvis procesisTvis?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon: 
•	 rom haeri wvis procesSi ixarjeba;

•	 rekomendaciebis/ganmartebebis SemuSaveba da Sefaseba;

•	 varaudis Semowmebis rekomendaciebis SemuSaveba;

•	 Sedegebis mixedviT grafikis Sedgena da mis safuZvelze daskvnebis 
gamotana;

•	 sxva moswavleebTan TanamSromloba, informaciisa da mosazrebebis 
gaziareba da problemis gadaWra.

resursebi
	sanTeli.

aRWurviloba/WurWeli
	xufi an qimiuri Wiqa.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 wylian abazanaSi motivtive anTebul sanTels zemodan afarebs 

did xufs/Wiqas da ayovnebs, sanam sanTeli Caqreba. Semdeg moswav-
leebs usvams SekiTxvebs:

o	 ra iyo xufSi/WiqaSi?

o	 ratom Caqra sanTeli?

o	 ratom ar Caqra is xufis/Wiqis daxurebisTanave?

o	 ratom aiwia wylis donem xufSi/WiqaSi?

o	 ra warmoiqmneba cvilis sanTlis wvisas?

o	 ra emarTeba sanTels?

•	 yofs moswavleebs jgufebad da avalebs, SeimuSaon da warmoadgi-
non TavianTi TvalTaxedva zemoT aRweril eqsperimentze. exmare-
ba maT TavianTi mosazrebebis CamoyalibebaSi kiTxvebiT da mihyavs 
daskvnamde, rom haeris maragis amowurvis Semdeg wvis procesi 
ver gagrZeldeba – amitom Caqra sanTeli. unda gaixsenon haerze 
da JangbadSi wvis procesebze dasakvirveblad adre Catarebuli 
cdebi da aRwerili cda maTTan daakavSiron (ra warmoiqmneba wvis 
Sedegad? ra msgavseba da gansxvavebaa am or process Soris?);

•	 svams kiTxvebs da xels uwyobs moswavleebs, gamoTqvan mosazreba, 
rom haeri daixarja sanTlis wvaze. exmareba maT am mosazrebis 
iseTi kiTxvis saxiT CamoyalibebaSi, rom SesaZlebeli iyos misi 
Semowmeba da Sedegebis aRricxvis iseTi formis SemuSavebaSi, rom 
SesaZlebeli iyos grafikis ageba. 



147

mosalodneli Sedegebi
moswavleebi:
•	 axsnian, rom sanTeli Caqra Jangbadis maragis gamolevis gamo;

•	 Camoayalibeben da ganaviTareben mosazrebas imis Sesaxeb, ratom 
aiwia wylis donem xufSi/WiqaSi;

•	 gamoTqvamen mosazrebas, rom Jangbadis ukmarisobisas sanTeli 
swrafad Caqreba da dasaxaven am mosazrebis Semowmebis gzebs;

•	 Sedegebs warmoadgenen grafikis meSveobiT, aRweren grafiks da 
daakavSireben mas wvisTvis Jangbadis saWiroebasTan;

•	 TavianT wvlils Seitanen gundur muSaobaSi.

rekomendaciebi
•	 warmodgenili aqtivobebis Sedegad moswavleebs SesaZlebloba 

eZlevaT, wamoayenon da kritikulad Seafason sakuTari da sxve
bis mosazrebebi. pedagogs, SesaZloa, survili gauCndes, de-
talebs CauRrmavdes da isaubros gacxelebisas haeris gafarToe-
basa da naxSirbadis dioqsidis xsnadobaze, Tumca, am etapze amis 
aucilebloba ar aris;

•	 moswavleebs SeiZleba daevaloT informaciis moZieba wvasTan da 
JangbadTan dakavSirebiT mecnierebis adreuli Sexedulebebis, 
mag., lavuaziesa da pristlis naSromebis, Sesaxeb. 

usafrTxoeba 
•	 praqtikuli samuSaoebis dawyebamde pedagogma kidev erTxel unda 

misces moswavleebs miTiTebebi usafrTxoebis zomebisa da maTi 
dacvis aucileblobis Sesaxeb.

aqtivoba 9. samuSaos mimoxilva

Seswavlis sagani/miznebi
moswavleebma unda iswavlon: 
•	 mJavebisa da metalebis, mJavebisa da karbonatebis urTierT

qmedebisa da wvis procesis Sesaxeb sakvanZo sakiTxebis gansazRvra; 

•	 zemoT aRniSnuli sakiTxebis Sesaxeb sakvanZo mosazrebebis Se-
jereba da daskvnis warmodgena.

maswavleblis savaraudo aqtivobebi:
•	 exmareba moswavleebs ganvlili Temebis Sesaxeb TavianTi mosaz-

rebebis CamoyalibebaSi (an, SesaZloa, TviTon daurigos debule-
bebi). avalebs maT gunduri muSaobiT gamoavlinon da Seajeron 
daskvnis gamosatanad yvelaze mniSvnelovani debulebebi da gaaer-
Tianon isini oTx an xuT ZiriTad seqciaSi. amave dros, sTxovs 
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moswavleebs, moiyvanon argumentebi sakuTari debulebebis dasa-
cavad an sxvisi mosazrebebis sawinaaRmdegod da Seajeron isini 
erToblivad miRebul debulebebTan.

mosalodneli Sedegebi
moswavleebi:
•	 Camoayalibeben daskvnis gamosatanad yvelaze saWiro debulebebs;

•	 gaaerTianeben debulebebs da reziumes saxiT warmoadgenen;

•	 moiyvanen mniSvnelovani debulebebis damadasturebel an uarm
yofel argumentebs.



149

bun.VII.12. moswavles SeuZlia fuZeebisa da mJavebis gansxvave-
ba maTi Tvisebebis mixedviT.

 Sedegi TvalsaCinoa, Tu moswavle: 
•	 asaxelebs laboratoriaSi arsebul mJavebsa da tuteebs (mag., ma

rilmJava, natriumis tute); 

•	 asaxelebs yofa-cxovrebaSi mJavebis gamoyenebis magaliTebs (mag., 
Zmari, limonmJava, xilis wveni, wamlebi, sarecxi saSualebebi);

•	 atarebs martiv cdebs mJavebisa da fuZeebis gamoyenebiT, ganasx-
vavebs maT Tvisebebs;

•	 iyenebs indikatorebsa da pH-is skalas fuZe, mJava da neitraluri 
xsnarebis amosacnobad; aRwers xsnaris pH-is cvlilebas neitra
lizaciis procesSi.

am Sedegis miRwevisas moswavleebi:
•	 swavloben araorganul qimiur naerTTa gansxvavebuli klasebis, 

mJavebisa da fuZeebis, damaxasiaTebel Tvisebebsa da maT gamo
yenebas; 

•	 iyeneben Sesabamis indikatorebs mJava, fuZe da neitraluri gare-
mos amosacnobad;

•	 iyeneben pH skalas mJavianobisa da fuZianobis gansazRvrisTvis;

•	 ikvleven neitralizaciis reaqcias;

•	 svamen kiTxvebs informaciis klasificirebisa da mopovebisTvis, 
mag., ratom? rogor? ra iqneba Semdeg?

•	 informaciis mosapoveblad gamoiyeneben teqstebs, leqsikonebs, 
sakvanZo sityvebs. 

samecniero WrilSi moswavleebi:
•	 amoicnoben safrTxeebsa da sainformacio wyaroebidan moiZieben 

informacias mJavebTan da fuZeebTan dakavSirebul safrTxeTa 
Sesaxeb;

•	 awarmoeben da warmoadgenen xarisxiani dakvirvebis Sedegebs;

•	 ganixilaven martivi nimuSebis guldasmiT Seswavlis, urTierTSe-
darebis da aRweris Sedegebs; 

•	 Sesabamisi cvladis kontrolis pirobebSi ikvleven sxvadasxva sa
xis antacidebis (mJavas gamaneitraleblebis) efeqtianobas.

sad SeiZleba am Sedegis gamoyeneba.
es Sedegi moswavleebs gaacnobs maTTvis axal qimiur reaqtivebs, 

reaqciebsa da praqtikul teqnologiebs. es ki miiRweva mJavebTan da 
fuZeebTan maTi urTierTobiT yoveldRiur yofa-cxovrebasa da labo-
ratoriaSi. es yovelive safuZvels qmnis mJavebisTvis damaxasiaTebel 
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reaqciebze samuSaod, metalebisa da metalTa naerTebis Tvisebebis, qa-
nebis, maTi gamofitvisa da wrebrunvis SeswavlisTvis.

 
mecnieruli kvlevisa da informaciuli codnis TvalsazrisiT am Se-

degis miRwevis SemTxvevaSi:
moswavleTa umravlesobas SeeZleba: sarwmuno Sedegebis mopoveba 

da imgvarad wardgena, rom gamoikveTos maxasiaTeblebi; mJavebisa da 
fuZeebis gamoyenebasTan dakavSirebuli safrTxeebis Tavidan acilebis 
gzebis aRwera, mJavebis, fuZeebis ganmasxvavebeli Tvisebebis aRwera, 
antacidebis (mJavianobis gamaneitralizebeli nivTierebebi) Sesaxeb 
sakiTxebis gamokvleva, maTi Sedarebis dagegmva da sarwmuno Sedegebis 
mopoveba;

mniSvnelovani mJavebisa da fuZeebis dasaxeleba, xsnarebis klasifi-
cireba mJava, fuZe da neitralur xsnarebad; indikatorisa da pH sididis 
gamoyeneba; imis axsna, rogor aisaxeba pH skalaze xsnaris ganeitraleba; 
yoveldRiur yofaSi gamoyenebuli zogierTi mJavasa da fuZis aRwera.

moswavleTa nawili ver miaRwevs amdens da SeZlebs mxolod: miiRos da 
warmoadginos sarwmuno Sedegebi; aRweros mJavebTan da fuZeebTan da-
kavSirebuli safrTxeebi. axsnas, rogor SeiZleba mJavebisa da fuZeebis 
miReba, Seadaros isini erTmaneTs da moipovos informacia antacidebis 
Sesaxeb;

daasaxelos zogierTi mJava da fuZe, moipovos informacia mJavebisa 
da fuZeebis yoveldRiur cxovrebaSi gamoyenebis Taobaze; gamoiyenos 
indikatorebi xsnarebis klasificirebisTvis.

zogi moswavle ufro mets miaRwevs da SeZlebs: Tavisive daskvnebi 
daakavSiros miRebul SedegTan, aseve, moZebnos gza miRebuli monaceme-
bis gaumjobesebisTvis;

axsnas, rogor SeiZleba neitraluri xsnaris miReba; pH sidide daaka-
vSiros mJavasa da fuZis gamoyenebiT gamowveul safrTxesa da koro-
ziasTan.

resursebi
	konteinerebSi moTavsebuli saxlSi gamosayenebeli mJavebi da tu-

teebi (aq ar Sedis maTeTrebeli saSualebebi);

	informacia safrTxis Semcvel mJavebsa da tuteebze, maT trans-
portirebasTan dakavSirebul riskebze;

	mcenareuli masala, saidanac indikatori saRebris miRebaa SesaZ
lebeli (wiTeli kombosto, Savi mocvi);

	pH metri an kompiuterTan mierTebuli pH sensori;

	sxvadasxva produqciis reklama (mag., kanisa da Tmis movlis sa-
Sualebebi, sadac miTiTebulia pH);

	saWmlis momnelebeli traqtis samkurnalo saSualebebi;
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	mJavebisa da tuteebis yoveldRiur yofaSi gamoyenebasTan dakav-
Sirebuli sxvadasxva sainformacio internetwyaroebi.

terminebi
qvemoT mocemuli aqtivobebis safuZvelze moswavleebi gaecnobian 

da sworad gamoiyeneben terminebs:
	laboratoriaSi arsebuli mJavebisa da tuteebis saxelwodebebs 

(mag. marilmJava, natriumis tute);

	qimiuri klasebis saxelwodebebs (mag. mJavebi, tuteebi, oqsidebi, 
marilebi);

	 rogorc samecniero sferoSi, aseve yoveldRiurad gamoyenebul 
sityvebs (mag. indikatori, xsnari, neitraluri, urTierTqmedeba, 
gantoleba); 

	msgavsi da specifikuri mniSvnelobis mqone sityvebs (mag.mavne, 
koroziuli, kaustikuri);

	neitralizaciis reaqcia:

	mJavianoba/fuZianoba; 

	antacidebi;

	sityvebs da frazebs, romlebic samecniero sakiTxebs exeba (mag. 
saxifaTo, riski, pH skala, Sefaseba, mtkicebulebis Zala).

aqtivoba 10. ra nivTierebebia mJavebi da fuZeebi da sad SeiZleba 
maTi gamoyeneba?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 rom yofa-cxovrebaSi gamoyenebul nivTierebaTa umravlesoba 

usafrTxo mJavaa;

•	 mosazrebebis gamoTqma;

•	 saTanado samecniero terminebisa da cnebebis gamoyeneba;

•	 informaciis mopoveba;

•	 varaudis gamoTqma da misi Sedareba realurad miRebul SedegTan.

resursebi
	Zmari;

	limonmJava;

	 xilis wveni;

	sawmendi saSualebebi.
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maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 avalebs moswavleebs, gamoTqvan mosazrebebi mJavebis Sesaxeb; 

imuSaon wyvilebSi an mcire jgufebSi da Camoweron sityvebi, rom-
lebsac gamoiyeneben mJavebis aRweris dros, mag., mJavebis gamo
yenebis gzebze saubrisas; 

•	 awodebs moswavleebs yoveldRiur cxovrebaSi usafrTxod gamosa
yenebeli mJavebis sias (mag., Zmari, limonmJava, xilis wveni, sawmen-
di saSualebebi) da avalebs, gamoikvlion da aRweron maTi gareg-
nuli niSnebi da suni, mxolod sakveb produqts, gausinjon gemo. 
Tu SesaZlebelia, moswavleebs damatebiT aZlevs saxlSi gamosa
yenebel usafrTxo SesafuT masalas an etikets da sTxovs daasa
xelon, romeli mJava Sedis am masalis SedgenilobaSi;

•	 moswavleebs sTxovs, Seadaron erTmaneTs TavianTi winaswari mo-
sazrebebi mJavebis Sesaxeb maT realurad gamovlenil Tvisebebs 
da CamoTvalon gansxvavebebi.

mosalodneli Sedegebi
moswavleebi:
•	 amoicnoben zogierT mJavas, mag. ZmarmJavas, limonis wvens.

•	 isaubreben mJavebis yoveldRiuri gamoyenebis Sesaxeb, mag. sakve-
bad, medicinaSi, sawmend saSualebebad.

rekomendaciebi
•	 warmodgenilma aqtivobebma unda gaamyaros mosazreba imis Sesaxeb, 

rom yvela ufero siTxe ar aris wyali.

usafrTxoeba
•	 mJavebTan da fuZeebTan muSaobisas aucilebelia Tvalebis dacva. 

maswavlebelma unda aaridos moswavleebi siTxis SesaZlo amof-
rqvevas; 

•	 TiToeuli aqtivobis dros mkacrad unda iyos daculi higienis 
normebi: aucilebelia damcavi saTvaleebisa da xelTaTmanebis ga-
moyeneba.

aqtivoba 11. ra nivTierebebia mJavebi da fuZeebi da sad SeiZleba 
maTi gamoyeneba?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon: 
•	 xSirad gamoyenebuli gamafrTxilebeli niSnebis cnoba da maTi 

mniSvnelobis axsna;

•	 werilobiTi masalebidan ZiriTadi arsis gamoyofa;
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•	 rogor moiqcnen im SemTxvevaSi, Tu mJava an fuZe (tute) daiRvreba 
an maTi wveTebi moxvdebaT kanze;

•	 rom mJavaze an tutis xsnarze wylis damatebiT isini ganzavdeba 
da, Sesabamisad, mJava da tute naklebsaxifaTo gaxdeba.

resursebi
	baraTebi an qimreaqtivebis etiketebi gamafrTxilebeli niSnebiT;

	gogirdmJava an romelime sxva mJava.

aRWurviloba/WurWeli
	sinjarebi;

	sinjarebis sadgami;

	biqsi;

	pipetebi an Spricebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 amaragebs moswavleebs cxovrebasa da laboratoriaSi gamosayene-

beli mJavebis da tuteebis WurWliT, romlebsac aqvs gamafrTx-
ilebeli etiketebi, gamafrTxilebeli furclebi, gamafrTxile-
beli baraTebi da informacia gamafrTxilebeli simboloebis Ses-
axeb. Semdeg sTxovs maT, aRweron maT Soris gansxvaveba. avalebs 
SeimuSaon rekomendaciebi, rogor imuSaon usafrTxod mJavebTan 
da tuteebTan;

•	 ganixilavs usafrTxoebis im niSnebs, romlebic gamoiyeneba mJave-
bisa da tuteebis transportirebisas;

•	 ekiTxeba moswavleebs, ratom aqvs sxvadasxva mJavas da tutes gansx-
vavebuli etiketi da rogor SeiZleba maTTan usafrTxod muSaoba. 
sTxovs SeimuSaon Sesabamisi procedurebis CamonaTvali, romelic 
SeiZleba Seicavdes damcavi saTvalis gamoyenebasac.

mosalodneli Sedegebi
moswavleebi:
•	 daaxasiaTeben gamafrTxilebel simboloebs, romlebiTac aRniS-

naven mavne, gamaRizianebel da koroziis gamomwvev nivTierebebs;

•	 aRweren, rogor imuSaon usafrTxod mJavebTan da tuteebTan da 
rogor moiqcnen maTi daRvris SemTxvevaSi;

•	 axsnian, rom mJavasa da tutis xsnarebze wylis damateba iwvevs maT 
ganzavebas, ris gamoc xsnari naklebsaxifaTo xdeba.

rekomendaciebi
•	 SemdgomSi mJavebisa da tuteebis gansasxvaveblad gamoiyeneba in-

dikatorebi.
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•	 am doneze, saWiroebis SemTxvevaSi, dasaSvebia nivTierebebis yo
fiTi saxelwodebebis, mag., kaustikuri soda, natriumis bikarbo
natis nacvlad da a.S. gamoyeneba, 

•	 SesaZloa, sasargeblo iyos imis xazgasma, rom sulfuri aris go-
girdis saerTaSorisod aRiarebuli saxelwodeba. 

usafrTxoeba
•	 wylis damateba koncentrirebul gogirdmJavaze saxifaToa, 

radgan reaqcia egzoTermulia, gamoiyofa didi raodenobiT siT-
bo da SesaZlebelia siTxis amoSxefeba. amitom, koncentrirebuli 
gogirdmJavas ganzavebisas mJava unda daematos wyals: mJava wyal
ze mZimea, fskerze eSveba da egzoTermuli reaqcia siRrmeSi iwye-
ba da amoSxefebis safrTxe mcirdeba; 

•	 etiketis sakvlevad moswavleebisTvis darigebuli mJavas an tutis 
konteinerebi unda iyos carieli an daluquli.

 

aqtivoba 12. mJavebisa da tuteebis amocnoba da erTmaneTisgan garCeva

Seswavlis sagani/miznebi
moswavleebma unda iswavlon: 
•	 cxrilis Seqmna, romelSic naTlad iqneba naCvenebi miRebuli Sede-

gebi da kanonzomierebebi;

•	 rom mJavebs da tuteebs SeuZliaT zogierTi saRebavis feris Secv-
la da es Tviseba SeiZleba gamoyenebul iqnes maTi klasificire-
bisTvis;

•	 zogierTi laboratoriuli mJavasa da tutis dasaxeleba;

•	 indikatoris daxmarebiT xsnarebis klasificireba tute da mJava 
xsnarebad; 

resursebi
	sxvadasxva mJava;

	sxvadasxva tute;

	kombostos wveni;

	Warxlis wveni;

	 mocvis wveni;

	 lakmusis qaRaldi.

aRWurviloba/WurWeli
	sinjarebi;

	sinjarebis sadgami;

	pipetebi an Spricebi;

	damcavi saTvale, xelTaTmanebi da xalaTebi.
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maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 swrafi gamokiTxviT adgens, rom moswavleebma ician usafrTxoebis 

ZiriTadi wesebi;

•	 urigebs moswavleebs mcenareebisgan miRebul saRebavebs, mag. 
wiTeli kombostos wvens, Warxlis wvens, mocvis wvens, lakmusis 
qaRalds. avalebs moswavleebs, gamoikvlion da Caiweron dasaxele-
bul saRebavebze yofa-cxovrebasa da laboratoriebSi gamoyenebu-
li mJavebisa da tuteebis damatebis Sedegebi;

•	 Seferilobis mixedviT erTmaneTs adarebs sxvadasxva saRebavis ga-
moyenebis SemTxvevaSi miRebul Sedegebs da moswavleebTan erTad 
adgens, rom arsebobs xsnarebis ori jgufi _ mJava da fuZe xsnare-
bi da dasaxelebuli an sxva saRebavebis gamoyenebiT SeiZleba am 
jgufebis dadgena. imsjeleben terminebze `indikatori~, `mJava” 
da `tute~;

•	 urigebs moswavleebs mJava da tute xsnarebs da indikatorebs. 
avalebs, gamoiyenon indikatorebi xsnarebis amosacnobad, CainiS-
non, romeli xsnari aRmoCnda mJava da romeli _ tute bunebisa. 

mosalodneli Sedegebi
moswavleebi:
•	 warmoadgenen kvlevis Sedegebs imgvarad, rom iolad daadginon 

kanonzomierebebi;

•	 adgenen, rom saRebavis xsnarebi, romlebic sxvadasxva Seferilo-
bas iZlevian mJavebTan da tuteebTan, indikatorebia; 

•	 asaxeleben mniSvnelovani laboratoriuli mJavebis da tuteebis 
saxelwodebebs;

•	 iyeneben maT mierve Caweril Sedegebs da adgenen, gamokvleuli 
xsnarebidan romelia mJava da romeli – tute. 

rekomendaciebi
•	 moswavles damoukideblad unda SeeZlos ojaxSi gamoyenebuli 

mcenareuli masalidan saRebaris gamoyofa, Tu mas gamomuSavebu-
li aqvs praqtikuli muSaobis unar-Cvevebi. saWiroebis SemTxvevaSi 
aucilebelia misi daxmareba am Cvevis gamosamuSaveblad.

usafrTxoeba
•	 saWiroa maTeTrebeli da mSrali wmendis saSualebebis gamoyenebi-

sgan Tavis Sekaveba. Tu maTi gamoyeneba gardauvalia, aucilebelia 
maT etiketze miTiTebuli usafrTxoebis wesebis dacva;

•	 zemoT aRwerili aqtivobebisTvis SesaZlebelia ganzavebuli, 0.4 
moli dm-3, laboratoriuli mJavebisa da tuteebis gamoyeneba;

•	 aucilebelia Tvalebisa da kanis dacva damcavi saTvaleebis, xel-
TaTmanebisa da xalaTebis gamoyenebiT.
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aqtivoba 13. mJavianobis diapazoni

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 martivi kvlevis Catareba;

•	 rom universaluri indikatori mJava da tute xsnarebTan ur
TierTqmedebisas sxvadasxva Seferilobas iZleva;

•	 rom pH sidide miuTiTebs xsnaris mJavianobaze;

•	 rom xsnari neitraluria, rodesac pH =7, mJava bunebisaa, rodesac 
pH <7 da fuZe bunebisaa, rodesac pH >7. 

resursebi
	sxvadasxva mJava;

	 sxvadasxva tute;

	lakmusis qaRaldi .

aRWurviloba/WurWeli
	sinjarebi;

	sinjarebis sadgami;

	pipetebi an Spricebi;

	 damcavi saTvaleebi, xelTaTmanebi da xalaTebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 aCvenebs moswavleebs, rogor unda ganisazRvros winaswar Semowme-

buli ramdenime xsnaris pH universaluri indikatoris qaRaldiT 
an xsnariT. avalebs, gamoikvlion winaswar Semowmebuli ramdenime 
xsnaris (maT Soris neitraluris) pH maCvenebeli da daakavSiron 
es maCvenebeli adre nanaxi saxifaTo nivTierebebis etiketze mi-
TiTebul gamafrTxilebel niSnebTan.

mosalodneli Sedegebi
moswavleebi:
•	 gansazRvraven mocemuli xsnaris pH sidides Sesabamisi feris di

agramis mixedviT;

•	 SeZleben xsnarebis klasificirebas Zlier an sust mJavebad, tu-
teebad da neitralur xsnarebad;

•	 daakavSireben maTeul klasifikacias mJavebisa da fuZeebis gamo
yenebasTan da safrTxeebTan. 

rekomendaciebi
•	 aqtivobebisTvis gamoyenebul unda iqnes sruli speqtris mqone 

universaluri indikatori pH 0-14;
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•	 am etapze sakmarisia mxolod Zlier da sust mJavebze an tuteebze 
saubari. ar aris mizanSewonili ganzavebuli an koncentrirebuli 
xsnarebis daxasiaTeba, sust da Zlier mJavebsa da/an tuteebs So-
ris gansxvavebaze msjeloba;

•	  moswavleebi unda Seecadon, gamoicnon, rogor moqmedebs mJavas 
pH-ze mJavas ganzaveba an piriqiT – misi koncentraciis gazrda 
da TiToeul SemTxvevaSi rogori iqneba maT mier koroziis ga-
mowvevis unari. 

usafrTxoeba
•	 zemoT aRweril aqtivobebSi SesaZlebelia 0.4 moli dm-3 labora-

toriuli mJavebisa da tuteebis gamoyeneba; 

•	 aucilebelia Tvalebis da kanis dacva saTvalis, xelTaTmanebisa 
da xalaTis gamoyenebiT.

 

aqtivoba 14. ra xdeba tuteze mJavas damatebisas?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon: 
•	 rom mJavebi da tuteebi yoveldRiur yofaSi farTod gamoiyeneba;

•	 rogor moipovon informacia, mag., rogor gamoiyenon sarCevi, in-
deqsi, specialuri terminologiis saZiebeli, leqsikoni, sakvanZo 
sityvebi, monacemTa baza;

•	 mJavebisa da tuteebis efeqturi gamoyenebis da moqmedebis Sesaxeb 
Sesabamisi informaciis SerCeva da Cawera.

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 avalebs moswavleebs, sxvadasxva saxis sainformacio wyarodan, maT 

Soris, reklamidan, popularuli statiidan moipovon informacia 
yoveldRiur yofaSi mJavebisa da tuteebis gamoyenebis (mag. Tmis 
da kanis movla; damwvrobis an nakbenis mkurnaloba; saWmlis mom-
nelebeli traqtis funqciis moSlis mkurnaloba; sakvebis Senax-
va; niadagis movla) Sesaxeb moiZion informacia, rogor iyeneben 
mJavas organizmebi, mag., WianWvelebi, WinWari, adamiani _ saWmlis 
monelebis procesSi da sxva.

•	 aTanxmebs moswavleebTan im ZiriTad sityvebs, romlebic unda ga-
moiyenon da axsenebs, rogor isargeblon leqsikoniT, sacnobaro 
saSualebebiT da rogor moiZion informacia efeqturad da mar-
tivad

•	 avalebs gansazRvron da aRniSnon ZiriTadi momentebi gamoyenebu-
li xsnarebis pH-is diapazonze da maTi potenciuri mavne zemoq-
medebis Sesaxeb. 
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mosalodneli Sedegebi
moswavleebi:
•	 gansazRvraven, rom mJava da tute farTod gamoiyeneba yoveldRi-

ur yofaSi. Camoayalibeben, ra upiratesoba aqvs da ra safrTxes 
Seicavs mJavasa da tutis gamoyeneba; 

•	 Camoayalibeben mJavebisa da tuteebis gamoyenebis mniSvnelovan 
momentebs.

rekomendaciebi
•	 mJavaze tutis damatebisas mimdinare procesebis, mJavasa da tu-

tis gamoyenebis magaliTebis ganxilvisas SesaZlebelia kanis da 
Tmis movlis saSualebebis reklamebis gamoyeneba;

•	 moswavleebis umetesobas damatebiT dasWirdeba sasargeblo sain-
formacio wyaros, mag., veb-gverdis misamarTis www.miamisci.org, 
(maiamis sabunebismetyvelo muzeumi), miTiTeba. 

aqtivoba 15. ra xdeba tuteze mJavas damatebisas?

Seswavlis sagani/miznebi
 moswavleebma unda iswavlon:
•	 rom tuteze mJavas damatebisas xsnaris pH-is maCvenebeli mcir

deba;

•	 rom tuteze mJavas damatebisas SesaZlebelia neitraluri xsnaris 
miReba;

•	 varaudis gamoTqma da misi Semowmeba cdiT;

•	 martivi cdis Catareba.

resursebi
	sxvadasxva mJava;

	sxvadasxva tute;

	lakmusis qaRaldi.

aRWurviloba /WurWeli
	sinjarebi;

	sinjarebis sadgami;

	 pipetebi an Spricebi;

	damcavi saTvale, xelTaTmanebi da xalaTebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:

http://www.miamisci.org
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•	 avalebs moswavleebs: gamoikvlion, rogor icvleba tutis xsnaris 
pH masze mJavas xsnaris wveTobiT damatebisas; ivaraudon, ra mox-
deba mJavas meti raodenobiT damatebisas an tutis damatebisas 
mJavaze. Tavisive varaudi Seamowmon cdiT pH monitoringisa da 
saregistracio saSualebis gamoyenebiT.

mosalodneli Sedegebi
moswavleebi:
•	 aRweren, rom mJavas damatebisas tuteze, xsnaris pH mcirdeba da 

piriqiT, mJavaze tutis damatebisas xsnaris pH izrdeba;

•	 ganmartaven, rogor miiReba neitraluri xsnari;

•	 moiZieben saWiro informacias wignebidan, statiebidan, monacemTa 
bazebidan da CD-dan.

rekomendaciebi
•	 pH-is cvlilebebis CasaniSnad da grafikis asagebad SesaZlebelia 

pH-is registrireba ICT (informaciul-sakomunikacio teqnolo-
giebis) meSveobiT;

•	 maswavlebels SeiZleba gauCndes survili, yuradReba gaamaxvilos 
imaze, rom tute-mJavianoba izomeba erTian skalaze, rac am etapze 
ar aris saWiro;

•	 moswavleebs SeiZleba damatebiT daevalos, kompiuterul prog
ramaSi agebuli grafikis gamoyenebiT aRweron, rogor icvleba 
xsnaris pH tutis damatebisas;

•	 moswavleebs SeiZleba damatebiT daevalos, gamoikvlion xsnaris 
temperaturis cvlileba neitralizaciis procesSi da Sedegad ga-
moTqvan mosazreba, rom mimdinareobs qimiuri reaqcia. 

usafrTxoeba
•	 zemoT aRwerili aqtivobebisTvis SesaZlebelia 0.4 moli.dm-3 la

boratoriuli mJavebis da tuteebis gamoyeneba; 

•	 aucilebelia Tvalebisa da kanis dacva saTvaleebis, xelTaT-
manebisa da xalaTis gamoyenebiT.

aqtivoba 16. miRwevis Semowmeba

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 mJavebis, tuteebisa da neitralizaciis Sesaxeb ZiriTadi mosazre-

bebis Sejameba.

maswavleblis savaraudo aqtivobebi
maswavlebeli:



160

•	 moswavleebs yofs jgufebad, avalebs da exmareba maT, Camoaya
libon kiTxvebi mJavebis, tuteebisa da neitralizaciis reaqci-
is Sesaxeb, rac maT daexmareba sakuTari mosazrebebis ufro mka
fiod CamoyalibebaSi. Semdeg jgufebi dausvamen SekiTxvebs sxva 
jgufebs da upasuxeben maT SekiTxvebs; 

•	 dasmuli kiTxvebisa da gacemuli pasuxebis Sejerebis safuZvelze 
moswavleebTan erTad ayalibebs Semajamebel daskvnas an ZiriTad 
debulebebs.

mosalodneli Sedegebi
moswavleebi:
•	 ayalibeben ZiriTad kiTxvebs mJavebis da tuteebis Sesaxeb;

•	 pasuxebis gacemisas sworad gamoiyeneben samecniero terminolo-
gias.

rekomendaciebi
•	 aRwerili aqtivobebi pedagogs saSualebas aZlevs, gaaerTianos 

ZiriTadi debulebebi im moswavleebisTvis, romlebsac es esa
WiroebaT;

•	 moswavleebs damatebiT SeiZleba daevalos, gamoikvlion, rCeba Tu 
ara masa ucvleli neitralizaciis reaqciis mimdinareobisas.

aqtivoba 17. risTvis aris neitralizacia mniSvnelovani?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 rogor unda Camoayalibon sakvlevi kiTxvebi;

•	 rogor gadawyviton sakuTari codnisa da gamocdilebis safuZ-
velze, ra gazomon an ra gamoikvlion;

•	 Sesabamisi aRWurvilobis da teqnikis SerCeva;

•	 kvlevis sakuTari meTodebisa da miRebuli monacemebis Sedareba 
sxva moswavleebis mier gamoyenebul meTodebTan da monacemebTan;

•	 gunduri muSaoba informaciis Sesajameblad da miRebuli pro-
duqtis/Sedegis Sesafaseblad.

resursebi
	informacia kuWis wvenSi arsebuli mJavas Sesaxeb; 

	 sainformacio furclebi da yuTebi/SesafuTi masala informaci-
iT antacidebis Sesaxeb.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
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•	 Seaxsenebs an awodebs moswavleebs informacias kuWis wvenSi arse-
buli mJavas Sesaxeb. aCvenebs sainformacio furclebs da yuTebs/
SesafuT masalas, sadac aris informacia gavrcelebuli antac-
idebis (mJavas gamaneitralebeli saSualebebis) Sesaxeb, romlebic 
saWmlis monelebis procesis moSlis/darRvevis samkurnalod ga-
moiyeneba. avalebs moswavleebs, daadginon antacidebis moqmedebis 
meqanizmi, ra tipis xsnarebis miRebaa rekomendebuli da usafrTxo;

•	 avalebs moswavleebs, SeimuSaon rekomendaciebi, ra SemTxvevaSi 
iqneba warmodgenili medikamentebi ufro efeqturi da usafrTxo 
da rogor Seamowmon sakuTari mosazrebebis siswore;

•	 xels uwyobs moswavleebis mier sxvadasxva kvlevis Catarebas, mag. 
aneitralebs Tu ara mJavas erTsa da imave raodenobas yvela ant-
acidis TiTo abi? erTnairad swrafad aneitralebs Tu ara sxva-
dasxva antacidi mJavas?. yofs moswavleebs jgufebad, urigebs 
antacidebs (TiTo jgufs mis xelT arsebul yvela antacids) 
avalebs, Caataron kvleva, daweron kvlevis angariSi, Sedegebi, 
ra gamoavlines, gaacnon TavianTi namuSevari sxva jgufebs. xels 
uwyobs jgufebs, dausvan erTmaneTs kiTxvebi Catarebuli kvlevis, 
miRebuli Sedegebisa da gamotanili daskvnis Sesaxeb;

•	 moswavleebTan erTad ajerebs yvela jgufis mier Catarebuli kv-
levis Sedegebs da afasebs TiToeul samkurnalo saSualebas/ant-
acids.

mosalodneli Sedegebi
moswavleebi:
•	 gadawyveten, ra gamoikvlion, Camoayalibeben kvlevis mizans da 

daadgenen Sesabamis aRWurvilobas;

•	 Seajameben kvlevis Sedegebs;

•	 dasvamen kiTxvebs, romlebidanac Cans, rogor gaiges faqtebis 
ZiriTadi arsi; 

•	 gamoiyeneben miRebul Sedegebs (faqtebs) da Seafaseben sakvlevi 
preparatebis/medikamentebis efeqturobas.

rekomendaciebi
•	 zemoT aRwerili aqtivobebi moswavleebs aCvevs jgufSi muSaobas, 

gamoumuSavebs miRebuli Sedegebis erToblivad Sefasebisa da sin-
Tezis unars;

•	 SesaZlebelia sxvadasxva antacidis simulireba natriumis bikar-
bonatisa da marilis sxvadasxva proporciiT;

•	 gansxvavebuli terminologiis gamo moswavleebi rom ar daibnen, 
kargi iqneba maTTvis e.w. komerciuli terminebis, mag. antacidebi, 
miwodeba da maTi Sedareba samecniero terminebTan (mag. tuteebi);

•	 alternativis saxiT moswavleebisTvis SeiZleba araalkoholur 
sasmelebSi Semavali mJavebis gamokvlevis SeTavazeba.
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usafrTxoeba 
•	 praqtikuli samuSaoebis dawyebamde pedagogma unda Seiswavlos 

moswavleTa janmrTelobis mdgomareoba (mag. vinmes xom ar aqvs 
alergia an sxva paTologia) da kidev erTxel Seaxsenos maT usafr
Txoebis wesebi;

•	 aqtivobis dros sasurvelia ganzavebuli mJavebis gamoyeneba;

•	 aucilebelia damcavi saTvalis, xelTaTmanebisa da xalaTis gamo
yeneba.

aqtivoba 18. Semajamebeli samuSao

Seswavlis sagani/miznebi
moswavleebma unda iswavlon: 
•	 mJavebisa da tuteebis Sesaxeb Tavisi warmodgenebis urTierTda-

kavSireba;

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 exmareba moswavleebs, Seajeron TavianTi codna mJavebis da tu-

teebis Sesaxeb. amisTvis yofs maT jgufebad, avalebs, gamoiyenon 
saTanado terminebi, mag. mJava, tute, Zlieri mJava, susti mJava, 
Zlieri tute, susti tute, neitraluri, indikatori, universa
luri indikatori, feris cvlileba, koroziuloba, mJavianoba da 
Seadginon konceptualuri ruka. 

•	 avalebs moswavleebs, Seafason erTmaneTis mier Sedgenili rukebi. 

 mosalodneli Sedegebi
moswavleebi:
•	 daadgenen urTierTkavSirs ZiriTad Sexedulebebs/mosazrebebs 

Soris;

•	 ganmartaven/daasabuTeben TavianT gadawyvetilebas urTierTkav-
Sirebis Sesaxeb.

rekomendaciebi 
•	 konceptualuri ruka asaxavs kavSirs konkretul sakiTxze ar-

sebul sxvadasxva mosazrebas Soris da iZleva mniSvnelovan in-
formacias imis Sesaxeb, ramdenad gaiges moswavleebma Sesaswavli 
sakiTxi. msgavsi rukebi zogierTi moswavlisTvis SesaZloa ukve 
nacnobi iyos, zogs ki daxmareba dasWirdeba: mag., unda miewodoT 
did formatze dawerili terminebis CamonaTvali da daevaloT, 
xazebiT SeaerTon erTmaneTTan dakavSirebuli sityvebi, daawe
ron am xazebs zemodan, ratom daakavSires erTmaneTTan es ter-
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minebi; 

•	 konceptualuri ruka aris diagrama, romelic aCvenebs kavSirs 
sxvadasxva koncefcias, termins, processa da a.S. Soris. is aris 
codnis organizebisa da warmodgenis grafikuli saSualeba;

•	 moswavleebisTvis sasargeblo iqneba, Tu winaswar:

o	ecodinebaT, rom SesaZlebelia myari nivTierebis gaxsna da 
xsnaris warmoqmna;

o	eqnebaT nivTierebaTa Serevis gamocdileba da ecodinebaT, rom 
axali nivTiereba qimiuri reaqciis Sedegad warmoiqmneba; 

	 klasgareSe samuSao: moswavleebs SeiZleba daevaloT:
o	internetSi sakvanZo sityvebis gamoyenebiT informaciis moZie-

ba mJavebTan da tuteebTan dakavSirebul safrTxeebze;
o	quCaSi da satransporto saSualebebze riskis aRmniSvnel niS-

nebze dakvirveba.

usafrTxoeba
safrTxis Semcveli TiToeuli aqtivobis Sesrulebis win aucilebe-

lia riskis Sefaseba. am nawilSi moswavleebi:
•	 muSaoben mJavebTan da tuteebTan;

•	 gegmaven damoukidebel kvlevas antacidebTan mimarTebaSi;

•	 Tu SesaZlo riskis Sefasebis modelebi mocemulia maswavleblis 
saxelmZRvaneloSi, pedagogebi yuradRebiT unda gaecnon mas da 
klasSi individualuri aqtivobebis Catarebis procesSi gaiTva
liswinon. 
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bun.VII.13.moswavles SeuZlia xsnarebis Taviseburebebis  
Sesaxeb msjeloba.

 Sedegi TvalsaCinoa, Tu moswavle: 
•	 atarebs cdebs da ganasxvavebs nivTierebebs wyalSi xsnadobis 

mixedviT; 

•	 gansazRvravs zogierTi narevis komponentebs, (mag., zRvis wyali 
Sedgeba wylisagan, romelSic gaxsnilia marili da sxva myari niv-
Tierebebi);

•	 aRwers narevisgan komponentebis gamoyofis romelime xerxs (mag., 
distilireba, aorTqleba/kondensireba, qromatografia), CamoTv-
lis wylis bunebrivi gafiltvris magaliTebs;

•	 agrovebs informacias bunebrivi wylis dabinZurebis Sedegebis 
Sesaxeb, gamoTqvams varauds wylis dabinZurebis Tavidan acilebis 
gzebze;

•	 CamoTvlis xsnarebis magaliTebs da msjelobs maTi mniSvnelobis 
Sesaxeb bunebasa da adamianis cxovrebaSi;

•	 cdebis safuZvelze adgens, rom xsnaris masa gamxsnelisa da gasax-
sneli nivTierebebis masebis jamis tolia (mag., Tu 5 g marils gax-
snian 200g wyalSi, miRebuli xsnaris masa iqneba 205 g);

•	 ganasxvavebs da amzadebs ujer da najer xsnarebs;

•	 gegmavs, atarebs cdas da adgens nivTierebaTa gaxsnis procesze 
moqmed faqtorebs (mag., temperatura, gamxsnelisa da gaxsnili 
nivTierebis raoba da masa, nawilakTa zoma, moreva), Sedegebs war-
moadgens cxrilis saxiT.

 am Sedegis miRwevisas moswavleebi:
•	 gaafarToeben TavianT codnas gaxsnis procesis da xsnaris kompo-

nentebad dayofis Sesaxeb da daakavSireben mas atomur- moleku-
lur moZRvrebasTan; 

•	 SeZleben sufTa nivTierebisa da narevis gansxvavebas;

•	 saTanadod gamoiyeneben myari nivTierebebis, siTxeebisa da gaze-
bis atomur-molekulur modelebs. 

samecniero WrilSi moswavleebi:

•	 gazomaven temperaturasa da masas;

•	 aRweren da ganmartaven grafikebisa da qromatogramebis saxiT 
mocemul sqemebs; 

•	 grafikebis da monacemebis mixedviT/safuZvelze gamoTqvamen 
varauds xsnadobis Sesaxeb;

•	 gamoikvleven, rogor miiReba sufTa sufris marili qvamarilis 
nimuSisgan, Seafaseben meTods miRebuli marilis mixedviT.



165

 ras efuZneba da sad gamoiyeneba es Sedegi
es Sedegi emyareba myar sxeulebze, siTxeebsa da gazebze da narev-

Ta dayofaze moswavleTa sastarto codnas, maT mier myari sxeulebis, 
siTxeebisa da gazebis nawilakovani/burTul-Rerovani modelebis ga
moyenebas.

am Sedegis miRweva daexmareba moswavleebs fizikaSi siTbos gadace-
mis procesebis, gazebis Tvisebebis, biologiaSi _ sakvebisa da saWmlis 
monelebis sakiTxebis, qimiaSi ki _ qanebis ciklis SeswavlaSi.

samecniero kvlevisa da informaciuli codnis TvalsazrisiT am Sede-
gis miRwevis Semdeg:

moswavleTa umetesobas SeeZleba: gazomos temperatura da masa; war-
moadginos eqsperimentis Sedegebi wrfivi grafikebiT, modelebis Cven-
ebiT; aRweros da axsnas dakvirvebis Sedegi; gamoavlinos miRebul mo-
nacemebSi nivTierebaTa gaxsnis kanonzomierebebi da gamoTqvas varaudi 
maT Sesaxeb; ganmartos qromatografiis Sedegebi; arsebuli codnisa 
da gagebis safuZvelze dagegmos, rogor miiRos sufTa sufris marili 
qvamarilisgan.

daajgufos zogierTi myari nivTiereba wyalSi gaxsnis unaris mixed-
viT da ganmartos `najeri xsnari~, – terminis, mniSvneloba, axsnas nare-
vis komponentebad dayofis SesaZlebloba distilirebisa da qromato-
grafirebis gziT; gamoiyenos nawilakovani ( wertilovani) modeli da 
axsnas, ra xdeba myari nivTierebis wyalSi gaxsnisas da ratom ar icvle-
ba gaxsnili nivTierebis masa.

zogierTi moswavle ver miaRwevs aseT warmatebas da SeZlebs mxolod: 
gazomos temperatura da masa; aRweros qromatografiis monacemebi 
da axsnas isini; ganaviTaros meTodebi, rac SeiZleba, meti raodenobis 
sufris marilis misaRebad.

daasaxelos wyalSi xsnadi da araxsnadi ramdenime myari nivTiereba; 
aRweros, rogor SeiZleba sufTa wylis miReba zRvis wylidan da rogor 
SeiZleba sxvadasxva feris miReba/gamocalkeveba zogierTi saRebavidan.

zogierTi moswavle ufro win wava da SeZlebs: gazomos temperatura 
da masa; ganmartos da axsnas qromatogramis monacemTa mniSvneloba; 
Seafasos qvamarilidan marilis misaRebad gamoyenebuli meTodi gamo-
savlianobis anu miRebuli sufris marilis masis mixedviT;

 burTul-Rerovani modelis gamoyenebiT axsnas zogierTi movlenis 
arsi. 
resursebi
	gamoxdili wyali;

	carci;

	Sabiamani;

	qvamarili;

	sufris marili;
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	eTilis spirti;

	melani an romelime saRebari;

	filtris qaRaldi;

	natriumis biqromati;

	 kaliumis nitrati;

	 distilirebuli wyali; 

	 kaliumis qloridi; 

	 kaliumis bromidi an kaliumis iodidi. 

terminebi
	xsnadi;

	araxsnadi;

	gamxsneli;

	gaxsnili nivTiereba;

	ujeri xsnari;

	najeri xsnari.

aqtivoba 19. rogor unda dadgindes, rom xsnari aris narevi?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 rom zogi myari nivTiereba wyalSi ixsneba, zogi _ ara;

•	 rom mravali farTod gavrcelebuli masala aris narevi;

•	 rom SesaZlebelia narevis dayofa komponentebad;

•	 miznis Sesabamisi teqnikis SerCeva da kvlevis Catareba;

•	  kvlevis Sedegebis aRricxva;

•	  mosazrebebis Sejereba.

resursebi
	gamoxdili wyali;

	zRvis wyali;

	carcis suspenzia;

	 Sabiamnis xsnari.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 SearCevs da aCvenebs moswavleebs romelime siTxes, magaliTad, ga-

moxdil wyals, zRvis wyals an carcis suspenzias, Sabiamnis xsnars 
da dausvams kiTxvas maT Sesaxeb. magaliTad: es wyalia? es sufTa 
wyalia? sTxovs moswavleebs, gaixsenon, rogor unda damzaddes 
xsnari da rogor gamocalkevdes myari nivTierebis nawilakebi 
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wyalxsnaridan; 

•	 avalebs moswavleebs, SearCion meTodi (mag., filtracia, aorTqle-
ba an amoSroba) da gamoikvlion, micemuli siTxis nimuSi narevia 
Tu ara. sTxovs, Caweron dakvirvebis Sedegebi da aRweron, ra Se-
degi miiRes arCeuli meTodis gamoyenebiT. exmareba klass, Seaje-
ron gansxvavebuli mosazrebebi da gamoiyenon terminebi: `xsnadi~, 
`araxsnadi~, `gaxsnili nivTiereba~.

mosalodneli Sedegebi 
moswavleebi:
•	 daasaxeleben wyalSi xsnad an araxsnad zogierT myar nivTierebas; 

•	 gansazRvraven zogierTi narevis komponentebs (mag., zRvis wyali 
Sedgeba wylisagan, romelSic gaxsnilia marili da sxva myari niv-
Tierebebi);

•	 aRweren narevisgan komponentebis gamoyofis romelime xerxs;

•	 Caatareben da aRweren kvlevas.

rekomendaciebi
•	 aqtivobis mizania, gamoavlinos, ra ician moswavleebma myari da 

Txevadi agregatuli mdgomareobebis Sesaxeb. amis safuZvelze 
maswavlebeli SeZlebs, gadawyvitos, romel moswavleebs sWirde-
baT meti muSaoba narevis momzadebaze, romlebs _ maTi dayofis 
meTodebze, romlebs _ burTul-Rerovani modelis gamoyenebiT 
axsnaze;

•	 moswavleebs SeuZliaT ganixilon sayofacxovrebo nivTebisa da 
kvebis produqtebis etiketebi da gansazRvron, romeli maTgania 
narevi da romeli _ ara.

usafrTxoeba 
•	 maswavlebelI unda gaiTvaliswinos moswavleTa usafrTxoeba praq-

tikuli samuSaos Sesrulebis dawyebamde;

•	 eTilis spirti advilad aaldeba, amitom misi gamoyenebis SemTx-
vevaSi oTaxSi ar unda iyos cecxlis Ria ali;

•	  Sabiamani momwamvlelia, Tu misi koncentracia aRemateba 1.0 M/
dm3., amitom sasurvelia ganzavebuli xsnaris gamoyeneba;

•	 aucilebelia damcavi saTvalisa da xelTaTmanebis gamoyeneba. 

aqtivoba 20. ra raodenobis sufris marilis miReba SeiZleba qvamari
lisgan?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 narevis dayofis Sesaxeb miRebuli codnis gamoyeneba qvamarilis-
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gan sufris marilis misaRebad;

•	 meTodebis efeqturobis Sefaseba TiToeulis gamoyenebiT miRebu-
li sufris marilis raodenobis mixedviT;

•	 rom marilebi miiReba mravali wyarodan da maT mravalferovani 
gamoyeneba aqvT.

resursebi
	qvamarilis nimuSebi;

aRWurviloba/WurWeli
	qimiuri Wiqebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 warudgens moswavleebs qvamarilis nimuSebs da uxsnis, rom maTgan 

SeiZleba sufTa sufris marilis miReba. avalebs maT, dagegmon 
sufris marilis miRebis gza da jgufebSi Camoayalibon mosazreba, 
rogor SeiZleba daadginon, ra raodenobis sufTa marils Seicavs 
qvamarilis warmodgenili nimuSi;

•	 adarebs erTmaneTs sxvadasxva jgufis pasuxebs. avalebs moswav-
leebs, Caataron kvleva da warmoadginon Catarebuli kvlevis an-
gariSi yoveli etapis aRweriTa da ganmartebiT. yuradReba unda 
gamaxvildes imaze, rom marili ixsneba, magram ar qreba. 

mosalodneli Sedegebi
moswavleebi:
•	 dagegmaven, ra meTodiT miiRon qvamarilisgan sufris marili;

•	 miiReben sufris marils;

•	 axsnian, ratomaa miRebuli sufris marilis masa qvamarilis masaze 
naklebi; 

•	 axsnian sxvadasxva jgufis mier miRebul Sedegebs Soris gansxvave-
bas sakvlev bunebriv nimuSebs Soris gansxvavebiT an am gansxvave-
bas daakavSireben gamoyenebul meTodTan.

rekomendaciebi
•	 aqtivobis Catarebis mizani SeiZleba iyos zamTarSi moyinul gzeb-

ze dayrili qvamarilis sxvadasxva nimuSis sufris marilis Semcv-
elobis mixedviT da/an moswavleebis mier sufris marilis misaRe-
bad gamoyenebuli meTodebis efeqturobis Sedareba.

usafrTxoeba
•	 maswavlebelma unda gaecnos moswavleTa janmrTelobis mdgo-

mareobas da uzrunvelyos maTi usafrTxoeba praqtikuli samuSaos 
Sesrulebis dawyebamde;
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•	 moswavleebma ar unda gasinjon gamoyofili marilis gemo.

aqtivoba 21. ra emarTeba nivTierebas xsnaris miRebisas?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 xsnaris damzadeba;

•	 rom nivTierebis wyalSi gaxsnisas misi masa ucvlelia;

•	 rom nivTierebis gaxsnisas gamxsneli da gaxsnili nivTierebebis 
nawilakebi erTmaneTs ereva;

resursebi
	sufris marili;

	eTilis spirti;

	 gamoxdili wyali.

aRWurviloba/WurWeli
	qimiuri Wiqa 100 ml;

	laboratoriuli saswori.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 aCvenebs moswavleebs konkretuli masis, (mag., 100g) wylian qimiur 

Wiqas, amatebs mas marilis garkveul raodenobas, mag., 4 mg da 
sTxovs, ivaraudon, rogori iqneba Wiqis saerTo masa marilis gax-
snis Semdeg. Seamowmon sakuTari varaudi marilis gaxsnis Semdeg 
Wiqis awoniT;

•	 avalebs moswavleebs, axsnan, ratom ar Seicvala Wiqis saerTo masa, 
ekiTxeba moswavleebs, ra raodenobis marils miiReben Wiqidan wy-
lis aorTqlebis SemTxvevaSi;

•	 myari nivTierebis siTxeSi gaxsnis dros maTi nawilakebis Serevis 
sailustraciod aCvenebs moswavleebs models an modelebs, mag., 
erTmaneTSi areuli brinjisa da bardis marcvlebs, ICT simula-
ciebs. sTxovs moswavleebs, TavianTi sityvebiT axsnan dakvirvebis 
Sedegi;

•	 avalebs moswavleebs, daxaton wylis nawilakebi masSi marilis gax-
snamde da marilis gaxsnis Semdeg da misi gamoyenebiT axsnan, ra-
tom aris saerTo masa ucvleli, ratom ar SeiZleba gafiltvriT 
marilis gamocalkeveba. 

mosalodneli Sedegebi
moswavleebi:
•	 daadgenen, rom xsnaris masa gamxsnelisa da gasaxsneli nivTiere-

bebis masebis jamis tolia, mag., Tu 5 g marils gaxsnian 200g wyalSi, 
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miRebuli xsnaris masa iqneba 205 g;

•	 sxvadasxva saSualebis, mag., komentarebiani diagramis gamoyenebiT 
axsnian gamxsnelisa da gasaxsneli nivTierebebis Serevis meqanizms;

•	 axsnian, rom nivTierebis gaxsnisas misi masa ucvleli rCeba, radgan 
araferi ikargeba.

rekomendaciebi
•	 zogierTma moswavlem SesaZloa, gamoikvlios ori xsnaris, mag., 

eTilis spirtisa da wylis Serevis procesi da axsnas dakvirvebis 
Sedegebi. moswavleTa umetesoba amas ver SeZlebs, magram Tana
klaselebis mosazrebebis mosmena maTTvisac metad sasargeblo 
iqneba.

usafrTxoeba
•	 eTanoli (eTilis spirti) advilad aalebadi siTxea, amitom misi ga

moyenebis SemTxvevaSi oTaxSi ar unda iyos cecxlis Ria ali.

aqtivoba 22, rogor SeiZleba gamxsnelisa da gaxsnili nivTierebebis 
erTmaneTisgan dacileba?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 rom gamxsnelisgan masSi gaxsnili myari nivTierebebis gamosa-

calkeveblad gamoiyeneba gamoxdis anu distilaciis meTodi;

•	 varaudis gamoTqma da mis Semowmeba;

•	 dakvirveba, msjeloba da movlenis axsna;

•	 rom gamoxdis procesSi siTxis aorTqlebas Tan axlavs kondensa-
cia;

•	 dakvirvebis Sedegebis TvalsaCinod wardgena.

resursebi 
	melani;

	zRvis an mariliani wyali.

aRWurviloba/WurWeli
	sadistilacio aRWurviloba;

	damcavi saTvale da xelTaTmanebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 uxsnis moswavleebs, rom aqamde yuradReba eTmoboda narevSi gaxs
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nil nivTierebebs, magram, xSirad, mniSvnelovania narevidan siTx-
is, mag., sufTa wylis gamocalkeveba da Segroveba; 

•	 axsenebs/uxsnis moswavleebs aorTqlebisa da kondensaciis pro-
cesebis arss, mag., aCvenebs lurji melnis xsnars da avalebs, 
ivaraudon, ra feris wyali miiReba xsnaridan wylis aorTqlebisa 
da kondensirebis Sedegad. saWiroebis SemTxvevaSi atarebs sade-
monstracios cdas. ekiTxeba moswavleebs, rogor warmoudgeniaT 
sasmeli wylis miReba zRvis wylidan, mag., im teritoriebze, sadac 
bevria zRvis wyali da aris sasmeli wylis deficiti;

•	  moswavleebTan erTad msjelobs gamoTqmul mosazrebebze da ac-
nobs termins, – `distilireba~, exmareba moswavleebs, Seamowmon 
TavianTi mosazreba distilirebis martivi procesis CatarebiT;

•	 avalebs moswavleebs, axsnan procesis arsi, mag., sqemis gamo
yenebiT, naxatis komentirebiT.

mosalodneli Sedegebi
moswavleebi:
•	 aRweren, rogor SeiZleba xsnaridan masSi gaxsnili nivTierebis 

gamoyofa xsnaris gacxelebiTa da Semdgomi gacivebiT;

•	 axsnian, rom gamxsneli jer airad iqceva, Semdeg ki kvlav Txevad 
mdgomareobas ubrundeba, gaxsnili nivTiereba ki ar icvlis agre-
gatul mdgomareobas.

rekomendaciebi
•	 moswavleebi dainaxaven melnis lurji xsnaris gamoxdisas Seg-

rovebul uferul wyals;

•	 moswavleebs SeiZleba daevalos informaciis mopoveba mtknari 
wylis misaReb danadgarebsa an distilirebis gamoyenebaze siT
xeebis gamosacalkeveblad, mag., navTobis gamoxdaze. am etapze 
ar aris mizanSewonili, arc saWiro, laparaki distilirebasa da 
fraqciul gamoxdas Soris gansxvavebaze. 

usafrTxoeba
•	 maswavlebelma praqtikuli samuSaos Sesrulebamde unda izrunos 

moswavleTa usafrTxoebaze;

•	 moswavleebs unda ekeToT damcavi saTvale da xelTaTmanebi.

aqtivoba 23. rogor xdeba qromatografiis meTodiT narevis dayofa 
komponentebad da maTi identificireba

Seswavlis sagani/miznebi
 moswavleebma unda iswavlon:
•	 rom erTsa da imave gamxsnelSi gaxsnili ori da meti nivTierebis 
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dacileba SesaZlebelia qromatografiis meTodiT;

•	 rogor daacilon da gansazRvron nivTierebebi qromatografiis 
meTodiT;

•	 msjeloba, azris gamoTqma da sxvisi, Tundac, gansxvavebuli azris 
mosmena da Sefaseba.

resursebi
	melani an romelime saRebari;

	filtris qaRaldi;

	wyali an romelime sxva gamxsneli.

aRWurviloba/WurWeli
	damcavi saTvale da xelTaTmanebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 usvams saTanado SekiTxvebs da axsenebs moswavleebs, rogor ad-

genen, Seicavs Tu ara siTxe minarevebs; 

•	 aCvenebs, rogor SeiZleba sxvadasxvagvarad Seferili komponen-
tebis gamoyofa melnis narevidan saSrob an filtris qaRaldze 
melnis gamxsnelSi (wyalSi) dasvelebuli saSrobi an filtris qa
Raldis viwro zolis gamoyenebiT;

•	 moswavleebTan erTad msjelobs da adgens, ratom gadaadgildeba 
melnis SedgenilobaSi Semavali sxvadasxvagvarad Seferili myari 
nivTierebebi sxvadasxva manZilze. SesaZloa, gamoiyenos gamxs-
nelze ”amxedrebuli” gaxsnili nawilakebis analogia. im gaxsnil 
nivTierebaTa nawilakebi, romlebic Zlierad miizideba gamxsne-
lis nawilakebis mier, drois garkveul monakveTSi gadaadgildeba 
ufro Sor manZilze, vidre im nivTierebebisa, romelTa nawilakebi 
miizideba ufro sustad.

mosalodneli Sedegebi
moswavleebi:
•	 gamoiyeneben qromatografiis meTods sxvadasxva xsnaris gamosay-

ofad da gansasazRvrad/dasaxasiaTeblad;

•	 gamoiyeneben nivTierebaTa nawilakovani agebulebis meTods qro-
matografiis meTodis meqanizmis asaxsnelad.

rekomendaciebi
•	 moswavleebma SeiZleba gamoikvlion, martivi saRebavia Tu narevi 

sakvebi saRebavi, saweri pastebis an markerebis melani.

usafrTxoeba
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•	 Tu gamxsnelad gamoiyeneba ara wyali, aramed romelime sxva gamx-
sneli, aucilebelia xelebis dacva xelTaTmanebiT.

aqtivoba 24. rogor xdeba qromatografiis meTodiT narevis dayofa 
komponentebad da maTi identificireba

Seswavlis sagani/miznebi
 moswavleebma unda iswavlon:
•	 dakvirveba, Sedareba da msgavseba -gansxvavebis dadgena;

•	 rogor SeiZleba qromatografiis gamoyeneba xsnarebis narevebis 
Sesadareblad;

•	 rogor iyeneben mecnierebi qromatografiis meTodiT miRebul mo-
nacemebs;

•	 Sedegebis wardgena da ganmarteba TvalsaCinoebis saSualebebis 
gamoyenebiT.

resursebi
	romelime saRebavi xsnarebis komponentebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
	avalebs moswavleebs, erTmaneTs Seadaron saRebavi xsnarebis kom-

ponentebi, mag., Sokoladis mfaravi Saqris minanqris saRebavi, 
gamoikvlion, erTsa da imave saRebavs Seicavs Tu ara sxvadasxva 
feris minanqari da axsnan kvlevis Sedegi, mag., naxatis an komen-
tarebiani diagramebis gamoyenebiT;

	warudgens moswavleebs winaswar momzadebul qromatogramas da 
informacias, ra SemTxvevaSi SeiZleba iyos misi gamoyeneba saWiro, 
mag., sasamarTlo eqspertizaSi, SardSi an qsovilebSi ama Tu im niv-
Tierebis kvalis gamosavlenad da avalebs ganmarton TiToeuli 
qromatogramidan miRebuli monacemebi. 

mosalodneli Sedegebi
moswavleebi:
•	 gaaanalizeben qromatogramas da ganmartaven, ras mowmobs monacemebi;

•	 aRweren situacias, rodesac qromatografiis meTodis gamoyeneba 
saWiro monacemebs iZleva;

•	 Seadareben erTmaneTs sxvadasxva narevis qromatogramebs.

rekomendaciebi
•	 moswavleTa didi nawili fiqrobs, rom qromatografia gamoiyeneba 

mxolod feradi xsnarebis gamosakvlevad. amitom saWiroa Cveneba, 
rogor gamoiyeneba qromatografia ufero xsnarebis SemTxvevaSic. 
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usafrTxoeba
•	 moswavleebs unda ekeToT damcavi saTvale da xelTaTmanebi

aqtivoba 25. miRweulis Semowmeba

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 nivTierebis agebulebis nawilakovani/atomur-molekuluri Teo-

riis gamoyeneba xsnarebis warmoqmnisas an maTi komponentebis erT-
maneTisgan dacilebisas mimdinare cvlilebebis modelirebisTvis;

•	 ICT simulaciebis gamoyeneba sxvadasxva sakiTxis Seswavlisas;

•	 jgufuri muSaoba;

•	 modelebis Seqmna.

resursebi
	ICT simulaciebi.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 iyenebs ICT simulaciebs da aCvenebs moswavleebs, rogor Seqmnan 

cvlilebis/gardaqmnis modeli, mag., rogor ixsneba zogierTi 
myari nivTiereba wyalSi, nivTierebaTa warmomqmneli nawilakebis 
CvenebiT da naTels xdis, rom myari nivTierebis warmomqmneli na
wilakebi mkveTrad gansxvavdeba wylis nawilakebisagan;

•	 yofs moswavleebs jgufebad da avalebs, gamoikvlion, rogor Se-
qmnan sxva cvlilebebis modelebi, mag., wyalSi masSi araxsnadi 
myari nivTierebis damatebisas suspenziis miRebis modeli; qro-
matografiis meTodiT ori xsnaris dacalkevebis modeli; xsnare-
bis aorTqlebis modeli. exmareba moswavleebs, mokled aRweron 
TiToeuli cvlileba.

mosalodneli Sedegebi
moswavleebi:
•	 modelirebis safuZvelze aCveneben zogierTi gardaqmnis dros 

nawilakebis qcevas;

•	 aRweren, ras aCvenebs modeli, mag., wyalTan Serevisas marmarilo 
ar iSleba ufro mcire zomis nawilakebad, amitom wylisa da mar-
marilos nawilakebi ver Seereva erTmaneTs.

rekomendaciebi
•	 swavlebis am etapze ar aris aucilebeli atomebisa da moleku-

lebis erTmaneTisgan gansxvaveba.
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aqtivoba 26. SezRudulia Tu ara siTxeSi gasaxsneli myari nivTier-
ebebis raodenoba?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 rom siTxeSi myari nivTierebis damatebisas dgeba momenti, rode-

sac nivTiereba mocemul pirobebSi aRar ixsneba;

•	 rom konkretuli gamxsnelis erTsa da imave moculobaSi sxvadasx-
va myari nivTierebis gansxvavebuli raodenoba ixsneba;

•	 rom myari nivTierebebi ixsneba ara mxolod wyalSi, aramed sxva 
siTxeebSic;

•	 jgufuri muSaoba;

•	 Sedegebis Sejereba da erToblivi daskvnis gamotana.

resursebi
	sufris marili;

	natriumis biqromati;

	 kaliumis nitrati;

	 distilirebuli wyali; 

	eTanoli.

 
aRWurviloba/ WurWeli
	qimiuri Wiqebi, 100 ml.

maswavleblis savaraudo aqtivobebi:
maswavlebeli:
•	 warudgens moswavleTa jgufs sxvadasxva myar nivTierebas, 

mag.,sufris marils, natriumis biqromats, kaliumis nitrats, da 
avalebs maT, gansazRvron, oTaxis temperaturaze SezRudulia Tu 
ara raodenobrivad am marilebis wyalSi gaxsnis SesaZlebloba;

•	 sxva moswavleebs avalebs, gamoikvlion, SezRudulia Tu ara myari 
nivTierebis, mag., marilis raodenoba, romelic ixsneba sxvadasxva 
gamxsnelSi, mag., wyalSi, eTanolSi;

•	 msjelobs moswavleebTan erTad, rogor daadginon, rom nivTiere-
ba metad aRar ixsneba da sxvadasxva nivTiereba sxvadasxva mocu-
lobis gamxsnelSi ixsneba. Seajerebs erTmaneTTan erTi da imave 
gamxsnelisTvis miRebul Sedegebs da ayalibebs kanonzomierebebs 
terminebis, ”najeri xsnari”, ”xsnadoba”, gamoyenebiT. 

mosalodneli Sedegebi
moswavleebi:
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•	 daadgenen, rom gansazRvruli moculobis wyalSi SeiZleba gaix-
snas mocemuli myari nivTierebis gansazRvruli/SezRuduli ra-
odenoba;

•	 aRweren gansxvavebebs erTi da imave moculobis wyalSi gaxsnili 
sxvadasxva myari nivTierebis raodenobebs Soris;

•	 daadgenen, rom erTi da imave gamxsnelis erTsa da imave raodeno-
baSi sxvadasxva myari nivTierebis gansxvavebuli raodenoba ixsneba.

rekomendaciebi
•	 mniSvnelovania, moswavleebisTvis naTeli iyos, rom ikvleven, ra 

raodenobis nivTiereba ixsneba da ara imas, ramdenad swrafad ixs
neba;

•	 am aqtivobis dros ar Seiswavleba xsnadobis cvlileba. amitom ar 
aris saWiro gamxsneli nivTierebebis gacxeleba.

usafrTxoeba
•	 eTanoli iolad aalebadia, amitom oTaxSi, sadac aqtivoba tarde-

ba, ar unda iyos Ria cecxlis ali;

•	 kaliumis nitrati aris mJangveli. moswavleebi frTxilad unda 
moepyran mas da sxva nivTierebebs;

•	 aucilebelia damcavi saTvaleebisa da xelTaTmanebis gamoyeneba.

aqtivoba 27. kidev ra moqmedebs nivTierebis gaxsnaze?

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 xsnarebis damzadeba;

•	 xsnaris temperaturis gazomva;

•	 rom nivTierebaTa umetesoba maRal temperaturaze ufro didi 
raodenobiT ixsneba erTi da imave raodenobis gamxsnelSi;

•	 monacemTa cxrilis gamoyenebiT masalis saWiro raodenobis gan-
sazRvra; 

•	 nimuSebis Sedareba, gansazRvra da grafikebis safuZvelze 
varaudis gamoTqma.

resursebi
	kaliumis qloridi; 

	kaliumis bromidi an kaliumis iodidi; 

	gamoxdili wyali.

aRWurviloba/WurWeli
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	qimiuri Wiqebi, 100 ml.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 avalebs moswavleebs, gansazRvron, ra ganapirobebs siTxeSi gax-

snili myari nivTierebis raodenobas. SesaZloa, aCvenos najeri 
xsnari, mag., benzolis mJava, romelic gacivebisas warmoqmnis 
kristalebs;

•	  acnobs moswavleebs monacemTa cxrils, romelic asaxavs sxvadasx-
va temperaturaze gaxsnili nivTierebebis raodenobebs. exmareba 
moswavleebs, daadginon, gansazRvrul temperaturaze nivTierebis 
ra raodenoba unda gaixsnas 10 g wyalSi najeri xsnaris misaRebad;

•	  avalebs moswavleebs, moamzadon gansazRvruli raodenobis gamx-
snelis Semcveli gamTbari xsnari da gaacivon. gansazRvron tem-
peratura, romelzec kristalebi warmoiqmneba/gamoCndeba;

•	  Seajerebs klasis monacemebs da exmareba moswavleebs, tempera-
turis cvlilebis Sesabamisad Seadginon gaxsnili nivTierebis 
raodenobis cvlilebis amsaxveli grafiki, ganmarton grafiki da 
ivaraudon, ra raodenobis nivTiereba gaixsneba romelime sxva 
temperaturaze. 

mosalodneli Sedegebi
moswavleebi:
•	 daadgenen, rom, gaxsnili nivTierebis kristalebis warmoqmna 

xsnaris najerobis maCvenebelia;

•	 gansazRvraven konkretul temperaturaze gaxsnili nivTierebis 
maqsimalur raodenobas, mag., imas, rom 700 C 10 gram wyalSi myari 
nivTierebis 3 g ixsneba;

•	 axsnian, ratom icvleba gaxsnili nivTierebis raodenoba tempera-
turis cvlasTan erTad;

•	 iyeneben miRebul monacemebs da gamoTqvamen varauds, mocemu-
li nivTierebis ra raodenoba gaixsneba konkretuli moculobis 
wyalSi ufro maRal an ufro dabal temperaturaze.

rekomendaciebi
•	 moswavleebma unda gamoiyenon sxvadasxva saxis Termometri;

•	 aucilebelia miniSneba, rom Seswavlil unda iqnes gaxsnili niv-
Tierebis raodenoba da ara gaxsnis siCqare;

•	 am aqtivobis dros gaxsnil nivTierebad gamoiyeneba kaliumis qlo-
ridi, kaliumis bromidi an kaliumis iodidi; 

•	 moswavleebma unda gaiTvaliswinon winaswar momzadebuli monace-
mebi sxvadasxva temperaturaze gaxsnili sxvadasxva nivTierebis 
raodenobis Sesaxeb da gamoTqvan varaudi sxvadasxva nivTierebis 
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gaxsnili raodenobis Sesaxeb.

usafrTxoeba
•	 moswavleebma unda daicvan reaqtiviani sinjaris gacxelebasTan 

dakavSirebuli usafrTxoebis wesebi;

•	 aucilebelia damcavi saTvalisa da xelTaTmanebis gamoyeneba.

aqtivoba 28. Temis Sejameba

Seswavlis sagani/miznebi
moswavleebma unda iswavlon:
•	 xsnarebis damzadebasTan da maT dayofasTan dakavSirebuli sakvan-

Zo sakiTxebis gansazRvra;

•	 cvlilebebisa da meTodis axsna;

•	 jgufuri muSaoba.

resursebi
	baraTebis ori nakrebi TiToeuli jgufisaTvis: pirvel nakrebSi 

weria cvlilebis an teqnologiis saxelwodeba, meoreSi – cvli-
lebis an teqnologiis ganmarteba;

	baraTebis nakrebi araswori ganmartebebiT;

	baraTebis nakrebi gaxsnisas momxdari cvlilebebis Sesaxeb Ziri
Tadi mosazrebebis CamonaTvaliT- TiTo baraTze 2 mosazreba.

maswavleblis savaraudo aqtivobebi
maswavlebeli:
•	 yofs moswavleebs jgufebad, urigebs baraTebis or nakrebs. erTi 

kompleqtis/nakrebis yovel baraTze weria cvlilebis an te-
qnologiis saxelwodeba. meore kompleqtis TiToeul baraTze ki 
am cvlilebis an teqnologiis ganmarteba;

•	  avalebs moswavleebs, Seusabamon yovel cvlilebas an teqnolo-
gias Sesabamisi ganmarteba;

•	  zogierT moswavles aZlevs baraTebis ufro did nakrebebs, maT 
Soris araswori ganmartebebiT, riTac provocirebas ukeTebs mov-
lenis Sesaxeb msjelobas da ufro Rrmad dafiqrebas; 

•	 yofs moswavleebs jgufebad da urigebs gaxsnisas momxdari cvl-
ilebebis Sesaxeb ZiriTadi mosazrebebis CamonaTvals: TiToeuli 
cvlilebis Sesaxeb or mosazrebas. ekiTxeba jgufebs maT mosazre-
bebs, warmarTavs msjelobas cvlilebebis Sesaxeb da gansakuTre-
bul yuradRebas amaxvilebs am cvlilebebze.

.
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mosalodneli Sedegebi
moswavleebi:
•	 saTanadod axsnian TiToeul cvlilebas;

•	 saTanadod ganmartaven araswori axsnis mizezs;

•	 Seajereben da Seajameben sakvanZo sakiTxebs SedegSi aRwerili 
gardaqmnebisa da maTi meqanizmebis Sesaxeb.

rekomendaciebi
•	 es Sedegi dakavSirebulia gardaqmnebTan, romlebSic atomebi da 

molekulebi sxvagvarad uerTdebian erTmaneTs da miiReba axali 
nivTierebebi.

gzamkvlevSi miTiTebuli da damatebiTi internetmisamarTebi

www.miamisci.org
 www.salislab.org 
www.iliauni.edu.ge
http://skhoool.emis.ge/main.php 
http://mes.gov.ge/content.php?id=3927&lang=geo 
http://www.buki.ge/programsarchive- 1.html
http://lesson.org.pl/index.php?lang=ge
http://phet.colorado.edu/ka/simulations/category/new

http://www.miamisci.org
http://www.salislab.org
http://www.iliauni.edu.ge
http://skhoool.emis.ge/main.php
http://mes.gov.ge/content.php?id=3927&lang=geo
http://www.buki.ge/programsarchive-%201.html
http://lesson.org.pl/index.php?lang=ge
http://phet.colorado.edu/ka/simulations/category/new
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