
buneba
moswavlis wigni

6
nawili 

maia bliaZe    rusudan axvlediani

grifminiWebulia saqarTvelos ganaTlebisa da mecnierebis  

saministros mier 2018 wels. 



bunebis Seswavlis meTodebi ................................................. 5

nivTierebebis Tvisebebi ............................................................ 34

dakvirveba ..................................................................................................................7

gazomva  ......................................................................................................................12

cda da eqsperimenti  ...........................................................................................19

informaciis damuSaveba  ..................................................................................22

modelebi  ..................................................................................................................27

namarxis rekonstruqcia – jgufuri samuSao  ......................................32

1. 

2.

3.

4.

5.

proeqti.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Caatare  

kvleva.

nivTierebebi Cven irgvliv  .............................................................................35

nivTierebis Tvisebebi  ......................................................................................38

agregatuli mdgomareoba  ...............................................................................42

nivTierebis agregatuli mdgomareobis cvlileba  ..........................46

fizikuri da qimiuri movlenebi  ..................................................................49

organizmisTvis aucilebeli nivTierebebi  ..........................................52

saSiSi nivTierebebi  ............................................................................................57

nivTierebebi, adamiani da garemo  ...............................................................61

qimiuri damwvroba da mowamvla  ...................................................................66

moqmedebs Tu ara sayofacxovrebo narCenebi garemos 

mdgomareobasa da adamianis janmrTelobaze  ......................................68

Sinaarsi

1

2



adamianis organizmi ........................................................................ 84

adamianis sxeulis nawilebi  ...........................................................................85

ConCxi da kunTebi  ................................................................................................88

pirveli daxmareba travmebis dros  ...........................................................91

ra amoZravebs sisxls  .........................................................................................94

sunTqva  ......................................................................................................................98

sunTqvis sixSire  ................................................................................................101

Tambaqos mavne zemoqmedeba  .........................................................................103

saWmlis moneleba ...............................................................................................106

jansaRi kveba  ........................................................................................................109

jansaRi kvebis dRiuri dietis Sedgena  ................................................. 111

18. 

19.

20.

21.

22.

23.

24.

25.

26.

praqtikuli.

4

leqsikoni  ...............................................................................................................113

danarTi  ...................................................................................................................121

nivTiereba da narevi ....................................................................... 72

15.

16.

17.

Caatare  

kvleva.

sufTa nivTiereba da narevi  ...........................................................................73

rogori narevebi arsebobs?  ...........................................................................76

narevebis dayofa  .................................................................................................78

rogor gamovyoT nivTiereba narevidan?  ................................................83

3



mzis sistema1
Tavi

  ra meTodebiT swavloben bunebismetyvelebas;

  rogor gamoiyeno sxvadasxva wyaro informaciis 

Sesagroveblad;

  rogor dagegmo da Caataro kvleva.

  Caataro kvleva usafrTxoebis wesebis dacviT;

  awarmoo gazomvebi sxvadasxva xelsawyos saSu-

alebiT;

  daamuSao moZiebuli informacia da warmoadgi-

no sxvadasxva saxiT;

  gaaanalizo Sedegebi da gamoitano daskvna.

aq Seityob:

SeZleb:

bunebis Seswavlis 
meTodebi
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1
dakvirveba

1. ra aris mecniere ba da mecnierebis romeli 

dargebi Seiswavlian bunebas?

2. bunebis Seswavli sas romel meTo debs iyeneben 

mecnierebi?

3. romel sakvlev xel sawyoebs icnob?

4. risTvis gamoiyeneba dakvirvebis meTodi? 

5. rogor vawarmooT dakvirveba da ra unda gaviT-

valiswinoT dakvirvebis dros? 

gaixsene

dakvirveba samyaros Semecnebis erT-erTi xerxi da 

bunebis Seswavlis ZiriTadi meTodia. dakvirveba 

samyaros Sesaxeb informaciis miRebis saSualebas 

gvaZlevs. es meTodi gamoiyeneba sxeulebze, movle-

nebze, procesebze dasakvirveblad da informaciis 

Sesagroveblad. Sedegebs dakvirvebis dRiurSi iniS-

naven da Semdeg aanalizeben.

Tu gsurs, meti Seityo 

dakvirvebis meTodis 

Sesaxeb, naxe videofilmi

https://www.youtube.com/

watch?v=qAJ8IF4HI20

Tevzis sunTqva

Sen ukve ici, rom Tevzi layuCebiT sunTqavs. SegiZlia daakvirde, Tu rogor 

zemoqmedebs Tevzis sunTqvis sixSireze wyalSi arsebuli Jangbadis raode-

noba.

saWiro masalebi: akvariumi an minis qila, akvariumis Tevzi, wammzomi, Tevzis 

saWeEri patara bade, qila anaduRari, gagrilebuli wyliT, sawrupi Cxiri. 

msvleloba: 

cdis yoveli etapis dawyebis win Seitane cxrilis Sesabamis grafaSi varaudi 

da misi dasabuTeba.

I etapi – daakvirdi Tevzs akvariumSi da wammzomiT daTvale 

sunTqvis sixSire (layuCis gaxsnis raodenoba erT wuTSi). 

monacemi Seitane cxrilis saTanado grafaSi;

II etapi – ivaraude, rogor Seicvleba Tevzis sunTqvis six-

Sire anaduRar, civ wyalSi gadayvanis Semdeg. Seamowme varau-

di: gadaiyvane Tevzi anaduRar civwylian qilaSi, daakvirdi 

da daTvale misi sunTqvis sixSire; 
Tevzis gadayvana 

badiT

dakvirveba 1
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etapi Tevzis garemo varaudi
ras efuZneba 

Seni varaudi

sunTqvis 

sixSire
daskvna

I akvariumis wyali

II anaduRari gacie-
buli wyali

III igive wyali Cabervis 
Semdeg

IV akvariumis wyali

nimuSi

III etapi – Seni azriT, rogor Seicvleba Tevzis 

sunTqvis sixSire, Tu imave wyals naxSirorJangiT gaam-

didreb? varaudi Cawere cxrilSi da Seamowme;

Cade qilaSi sawrupi Cxiri da 8-10-jer Cabere. Semdeg 

mocemul droSi isev daTvale Tevzis sunTqvis six-

Sire, Caiwere Sedegebi da gamoitane daskvna.

IV etapi – frTxilad daabrune Tevzi akvariumSi. 

ivaraude, rogor Seicvleba sunTqvis sixSire am 

SemTxvevaSi. Seamowme Seni varaudi. miRebuli monace-

mebi Cawere cxrilSi: 

Seadare Seni monacemebi Tanaklaselebisas.

upasuxe kiTxvas da gamoitane daskvna:

ra gavlenas axdens wyalSi Jangbadis raodenoba Tevzis sunTqvis sixSireze?

saukuneebis win is adamianebi, romlebsac xelis mowera ar 

SeeZloT, dokumentze sakuTari cera TiTis anabeWds tovebdnen. 

miuxedavad imisa, rom yvela adamianis TiTis anabeWdi absolutur-

ad gansxvavebulia, misi utyuar samxilad gamoyeneba mxolod 1892 

wlidan daiwyes. 1880 wels samecniero JurnalSi daibeWda werili, 

romelic adamianTa identifikaciisTvis TiTis anabeWdebis gamoye-

nebas exeboda. am werilis sapasuxod bengalis administraciuli 

organos TanamSromelma, ser uiliam perSelma ganmarta, rom igi 

aseT sistemas ukve iyenebda patimarTa pirovnebis dasadgenad. amas 

mohyva sakiTxis mecnieruli kvleva, romelsac ingliseli mecnieri 

ser francis galtoni xelmZRvanelobda. man daaskvna, rom TiTis 

anabeWdi unikaluri da Tanac mudmivi iyo, igi memkvidreobiT ar ga-

daecemoda da TviT identur tyupebsac ki gansxvavebuli hqondaT. 

dakvirveba 2

sawrupi CxiriT Ca -

bervis Semdeg wyalSi 

naxSirorJangis 

Semcveloba imatebs.

dakvirveba 1
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saWiro masala: melniT gaJRenTili Rrubeli, TeTri xelsaxoci 

an saSrobi qaRaldi, lupa, meTilis spirti. 

msvleloba: 

1. lupiT daakvirdi Seni TiTebis baliSebs. albaT 

SEeamCnev, rom maTze xazebia; 

2. TeTri feris xelsaxocze (an saSrob qaRaldze) 

daaWire cera TiTi ise, rogorc suraTzea naCvenebi: TiTi jer 

marjvena mxridan daaWire, Semdeg pirdapir da bolos – marc-

xena mxridan. gaiTvaliswine, rom qaRaldis zoma 3X3 sm-ze meti 

unda iyos. aRwere, ras amCnev?

3. marjvena xelis cera TiTi jer melniT gaJRenTil Rrubels 

daaWire, Semdeg ki TeTr xelsaxocs (an saSrob qaRalds);

4. es procedura gaimeore orive xelis yvela TiTiT;

5. proceduris damTavrebis Semdeg TiTebi meTilis spirtiT 

gaiwminde;

6. lupiT daakvirdi Seni TiTebis anabeWdebs. aRwere, ras amCnev. 

erTnairia Tu gansxvavebuli? 

7. Seadare erTmaneTs cera, saCvenebeli da neka TiTebis anabeWd-

ebi. Seecade daTvalo xazebis raodenoba 

am TiTebis anabeWdebze. romel anabeWdze 

ufro kargad xedav am xazebs? 

8. Seadare Seni TiTebis anabeWdebi Seni mego-

brebis TiTebis anabeWdebs. 

gamoitane daskvna.

am aRmoCenis safuZvelze 1892 wels kriminalurma sasamarTlom 

TiTis anabeWdebi utyuar samxilad miiCnia, radgan erT-erTi dam-

naSavis dakaveba da misTvis bralis wayeneba swored mas Semdeg 

gaxda SesaZlebeli, rac misi sisxliani TiTis anabeWdebi karis 

CarCoze aRmoaCines.

dakvirveba 3

saWiro masala: fotoaparati, dakvirvebis dRiuri.

msvleloba:

SearCie dakvirvebis adgili ise, rom SeZlo, daakvirde rogorc bunebriv 

(mag., mdinares, tyes, tbas, Waobs da sxv.), ise xelovnur (mag., wyalsacavs, 

skvers, parks, sasoflo-sameurneo nakveTs, kariers) ekosistemas;

 SerCeul obieqtebs yvela sezonze gadauRe fotosuraTebi;

 daakvirdi TiToeul sezonze ra cvlilebebs ganicdis foTlovani da wiwvo-

dakvirveba 2
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1  adamianebi xSirad cdiloben, daex-

maron poli cielebsa da kriminalis-

tebs sxvadasxva danaSaulis gaxsnasa da 

damnaSavis moZebnaSi. 15 wamis ganmav-

lobaSi daakvirdi suraTs, Semdeg dax-

ure wigni da Seecade CamoTvalo rac 

SeiZleba meti niSani, romelic pol-

icielebs damnaSavis moZebnaSi daex-

mareba. 

2  daadgine, risTvis gamoiyeneba qvemoT mocemuli dakvirve-

bis dRiurebi, anu dakvirvebis kalendrebi.

savarjiSoebi

vani mcenareebi, aseve buCqebi da balaxeuli safari. monacemebi CainiSne dak-

virvebis dRiurSi; 

romelime bunebriv ekosistemaSi SearCie 1-2m2 farTobis monakveTi, daTvale 

ramdeni saxeobis mcenare izrdeba da ramdeni saxeobis mweri binadrobs iq. 

CainiSne monacemebi dakvirvebis dRiurSi. 

Seecade, daaxasiaTo mcenareebsa da mwerebs Soris urTierTkavSiri; 

igive gaimeore sxva ekosistemaSic. 

Seadare miRebuli monacemebi erTmaneTs da gamoitane daskvna. 

upasuxe kiTxvebs: 

• Sen garSemo romeli ekosistema ufro metia – bunebrivi Tu xelovnuri? 

• ratom SeiZleba vuwodoT Sen mier SerCeul obieqts ekosistema? 

• am ekosistemaSi mimdinare ra saxis cvlilebebze SeiZleba dakvirveba sxva-

dasxva sezonze?

a)
22.09 23.09 24.09 25.09 26.09 27.09 28.09

240 240
240 240240

230 230

120
130

110
120 120 120

110

dakvirveba 3
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savarjiSoebi

gazomvis 

nomeri 
TariRi sigrZe, sm

foTlebis 

raodenoba

N1 15.03.2017 0 0

N2 30.03. 2017 3 4

N3 10.04.2017 7 8

nimuSi

g)

d)

TariRi
haeris 

temperatura

frinvelebis 

raodenoba

romeli 

frinvelebi 

mofrinaven

29.11.2016 10 5 2 wivwiva,  
3 beRura

30.11.2016 8 4 2 wivwiva,  
2 beRura

2.12.2016 4 3 1 wivwiva,  
2 beRura

3.12.2016 2 3 1 wivwiva,  
2 beRura

4.12.2016 0 2 2 beRura

5.12.2016 -3 4 2 wivwiva,  
2 beRura

nimuSi

b)

orS. samS. oTxS. xuTS. parask. SabaTi kvira

1

2 3 4 5 6 7 8

9 10 11 12 13 14 15

16 17 18 19 20 21 22

23 24 25 26 27 28
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gazomva

gazomva bunebis Seswavlis erT-erTi mniSvnelo-

vani da zusti meTodia, romelsac dakvirvebisa da 

eqsperimentis dros iyeneben. gazomva proceduraa, 

romlis meSveobiTac xdeba gasazomi obieqtis rome-

lime etalonTan Sedareba, ris Semdegac is ricxviT 

mniSvnelobas Rebulobs. swored gazomvebis Sedegad 

dadginda dedamiwis, kontinentebis, okeaneebisa da 

zRvebis farTobebi, mdinareebis sigrZeebi, mTebis 

simaRleebi, Rrmulebis siRrmeebi, nivTierebis moc-

uloba da simkvrive da sxv. 

dakvirvebis Sedegebis Cawera ori saxiTaa Se  saZ-

lebeli: sityvierad da raodenobrivad. pirvel 

SemTxvevaSi Sedegebi gamoxatulia sityvebiT an 

fere biT. magaliTad, mwvane tomara ufro mZimea, 

vidre – wiTeli tomara. am dros amboben, rom dak-

virveba aris xarisxobrivi. 

dakvirvebis Sedegebis gamosaxvis meore forma 

gazomvas emyareba. magaliTad, mwvane tomara 70 kg-s 

iwonis an wiTeli tomris sigrZe 50 sm-ia. rogorc 

xedav, dakvirvebis Sedegi am SemTxvevaSi raodeno-

brivi monacemebiT, konkretulad ki, cifrebiTa da 

sazomi erTeulebiT gamoisaxeba. magaliTad, Tu Seni 

simaRle 150 sm-ia, 150 simaRlis maCvenebeli cifria, 

sm – ki sazomi erTeuli. sazomi erTeulis gareSe am 

cifrs mniSvneloba ara aqvs. vTqvaT, megobari geu-

bneba, rom mas yulabaSi 1000 aqvs mogrovili. Sen is 

SeiZleba Zalian mdidari gegonos, sinamdvileSi ki 

SesaZloa es 1000 sulac erTTeTriania. maSasadame, 

xSirad sazom erTeuls ufro meti mniSvneloba aqvs, 

vidre – Tavad cifrs. 

yvelaferi, risi gazomvac SeiZleba da rac Sesa-

Zloa meti an naklebi iyos, fizikuri sididea. fizi-

kuri sididis gazomva niSnavs, rom igi SevadaroT 

imgvarive sidides, romelic pirobiTad erTeulis 

tolad aris miRebuli. fizikuri sidideebia: sigrZe, 

dro, masa, siCqare, moculoba da sxv.

fizikuri sidideebis erTeulTa erTobliobas 

erTeulTa sistema hqvia. sxvadasxva qveyanaSi erTi 

da imave fizikuri sididis sxvadasxva erTeuli arse-

bobs. imisaTvis, rom uxerxuloba Tavidan aecilebinaT, 

1793 wels sazom erTeulTa metruli sistema Seqmnes. 

mogvianebiT mis safuZvelze Camoyalibda SI – sazom 

1. riT zomaven sxeu-

lis sigrZes, masa-

sa da moculobas?

2. ra hqvia sigrZis, 

masisa da moculo-

bis sazom erTe-

ulebs?

gaixsene

12
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fizikuri sidide, xelsawyo da erTeulebi

erTeulTa saerTaSoriso sistema, romelic dResac 

gamoiyeneba. am sistemaSi sigrZis sazom erTeulad 

miRebulia 1 metri, drois erTeulad – 1 wami, xolo 

masis erTeulad – 1 kilogrami. 

Tu sazom xelsawyoebs daakvirdebi, magaliTad, 

saxazavs, Termometrs, menzuras da sxv., SeniSnav, 

rom maTze TanmimdevrobiTaa dasmuli xazebi da 

zogierT maTgans ricxvebic aweria. amas xelsawyos 

skala hqvia. skalaze xSirad gasazomi fizikuri 

sididis erTeuli SemoklebiT weria. skalaze or xazs 

Soris manZils danayofi ewodeba. xelsawyos skalis 

umciresi da nayofis Sesabamisi fizikuri sididis 

mniSvnelobas am xelsawyos danayofis fasi ewodeba. 

zogierT sazom xelsawyos 

ricxviTi skala aqvs an 

ekranze wers monacems. 

fizikuri sidide sazomi xelsawyo 
   sazomi erTeuli da 

misi aRniSvna  

sigrZe metriani an sazomi lenti milimetri (mm), santimetri (sm), 
metri (m), kilometri (km)

masa saswori  miligrami (mg), grami (gr), kilo-
grami (kg), centneri (c), tona (t)

moculoba sazomi cilindri  kuburi metri (m3)

dro wammzomi, saaTi wami (wm), wuTi (wT), saaTi (sT)

temperatura Termometri gradusi  (°С)
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metad mniSvnelovania, SegeZlos xelsawyos skalis 

sworad wakiTxva. yurad RebiT waikiTxe wesebi, Tu 

rogor unda aiRo swori anaTvali: 

upirvelesad unda daadgino, saidan iwyeba xel-

sawyos skalaze aTvla; 

ipove skalaze ori uaxloesi xazi, romlebsac fi -

zikuri sididis mniSvnelobebi aweria. udides mniS-

vnelobas gamoakeli umciresi da miRebuli ricxvi 

gayavi xazebs Soris danayofebis raodenobaze. es 

ricxvi fizikuri erTeulis dasaxelebasTan erTad 

xelsawyos skalis danayofis fasia.

gansazRvre, sad mdebareobs skalaze sazomi maC-

venebeli, magaliTad, wiTeli isari. 

daTvale, ramdeni danayofia romelime ricxvidan 

sazom maCveneblamde.

gamoTvale, ramden erTeuls aCvenebs niSnulis 

maCvenebeli. 

magaliTi

1. skalis wakiTxva unda daiwyo zemo dan qvemoT, anu 

0-dan. 

2. rogorc xedav, 0-dan 50-mde 5 danayofia, anu TiToeu-

li danayofi 10 erTeuls Seesabameba. maSasadame, dan-

ayofis fasi 10 erTeulia. 

3. suraTze wiTeli isari 100 danayofiani niSnulis Sem-

dgom danayofs gviCvenebs, ufro zustad ki 100-sa da 

150-s Soris mdebareobs.

4. 100-is Semdeg wiTel isramde kidev 4 danayofia, rac 

imas niSnavs, rom Tu erTi danayofi 10 erTeulis 

tolia, Sesabamisad 4 danayofi 40 erTeuli iqneba. 

5. maSasadame, wiTeli isari 100+40=140 erTeuls giCvenebs.

fizikuri sididis absoluturad zustad gazomva 

SeuZlebelia. swori gazomvisas sizuste damokide-

bulia xelsawyos skalis danayofis fasze. gazomvis 

sizuste miT metia, rac naklebia xelsawyos danay-

ofis fasi. 

erTsa da imave sazom xelsawyos SesaZlebelia 

sxvadasxva sazomi skala hqondes.

0

50

100

150

200

250

300


