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adamianis endokrinuli sistema

1. hipofizi; 2. farisebri jirkvali; 
3. farisebraxlo jirkvali; 4. Tirkmelzeda jirkvali; 
5. kuWqveSa jirkvali ; 6. sakvercxe; 7. aTesle.
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1. Sinagani sekreciis jirkvlis ujredi; 

2. hormoni; 3. samizne organos ujredi; 4. receptori.

hormonebis moqmedebis meqanizmi
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adrenalini
guli nawlavi

RviZli

kani filtvi

cximovani qsovili

glukagoni

insulini

insulini da glukagoni sisxlSi 
glukozis mudmiv raodenobas 
uzrunvelyofs

adrenalinis samizne organoebi



adamianis cenrtaluri  da 
periferiuli  nervuli sistemebi

refleqsuri rkali

1

3
2

1. mgrZnobiare neironi; 

2. zurgis tvinSi mdebare

CarTuli neironi; 

3. mamoZravebeli neironi.



somaturi nervuli sistema.
zurgis tvinis segmentebi

vegetatiuri nervuli sistema
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simpaTikuri 
nervuli sistema

parasimpaTikuri 
nervuli sistema



Tavis tvinis ganyofilebebi

Sua tvini

mogrZo tvini

didi 
naxevarsferoebi

naTxemi

Suamdebare 
tvini



didi naxevarsferoebis nawilebi
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1. Sublis wili;

2. Txemis wili;

3. kefis wili;

4. safeTqlis wili.

1. motoruli zona;

2. kankunTovani zona;

3. mxedvelobis zona;

4. smenis zona.

1. brokas metyvelebis centri;

2. vernikes metyvelebis centri.

mgrZnobelobis zonebi didi 
naxevarsferoebis qerqSi



pavlovis eqsperimenti
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1. mxedvelobis zona;  
2. mogrZo tvini; 

3. nerwyvis gamoyofis zona; 
4. sanerwyve jirkvali.
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Tvalis agebuleba

mxedvelobis
 nervi

miniseburi 
sxeuli

badura

sklera

wamwamovani kunTi

feradi garsi

broli

rqovana

guga

sisxlZarRvovani 
garsi



axlomxedveloba

Sorsmxedveloba

mxedvelobis darRvevebi

kataraqta

astigmatizmi



yuris agebuleba
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1. yuris niJara; 
2. sasmeni mili; 
3. dafis apki; 
4. CaquCi; 
5. grdemlai; 
6. uzangi; 
7. evstaqis lula.

smenis nervi

smenis
receptorebi

A _ gareTa yuri; B _ Sua yuri; 
C _ SigniTa yuri; 



mitozi

1. interfaza

2. profaza

3. metafaza

4. anafaza

5. telofaza



meiozi

II profaza

II metafaza

II anafaza

II telofaza

I profaza I metafaza I anafaza I telofaza

A

B

I meiozuri gayofa

II meiozuri gayofaA B



mendelis mier cdisTvis 
SerCeuli Svidi wyvili niSani

yvavilebis 

ganlageba 

Reroze

yvavilis 

feri

Reros 

sigrZe

Teslis    forma Teslis 

feri

nayofis 

forma

nayofis 

feri

kenwruli

grZeli

mokle

mwvane

yviTeli

yviTeli

mwvane

TeTri

wiTeli

gluvi

naoWiani

martivi

danakvTuli

gverdiTi



mendelis eqsperimenti

yvela

XP:

G:

F1

:

XP:
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grZelkisriani Jirafebis warmoqmna 
lamarkis mixedviT

grZelkisriani Jirafebis warmoqmna 
darvinis mixedviT



xerxemlian cxovelebs kidurebis 
agebulebis saerTo gegma aqvT

1 2 3 4 5

1. adamiani; 2. bayayi;  3. Ramura; 4. delfini; 5. cxeni.



adamianis rudimentuli organoebi

rudimentuli sibrZnis 
kbilebi

apendiqsi

yuris niJaris 
mamoZravebeli kunTebi

iakobsonis organo



niadagis Wrili niadagis struqtura

1. organuli nivTierebebi;

2. organuli da araorganuli 

nivTierebebis narevi; 3. qviSis, Tixisa da 

lamis narevi; 4. dedaqani.
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1. qviSa; 2. Tixa; 3. wyali; 4. mineraluri 

marilebi; 5. organuli nivTiereba;

6. haeri.



kvebiTi jaWvi

tyis martivi kvebiTi qseli

cocxali
foTlebi

Camocvenili
foTlebi

balaxi Teslebi

lokokinebi Wiebi Tagvebi ciyvebi

qori 

SaSvi bu

mesame rigis 
konsumenti

meore rigis 
konsumenti

producenti
pirveli rigis 
konsumenti

kurdRlebi 



nivTierebaTa da energiis gadacema 
ekosistemaSi

  qimiur bmebSi akumulirebuli 

mzis energia;

I rigis 

konsumenti

producenti

reducenti

II rigis 

konsumenti

1 -2 % 5-10 % 20 %

  sunTqvisas siTbos saxiT 

gamosxivebuli energia.
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