
atlasi
Sedgenilia sabazo safexuris saxelmZRvaneloebis

axali standartis mixedviT

www.triasi.ge

b
i
o
l

o
g
i
a

10

n
a
n
a
 
z
a
a
l

i
S
v
i
l

i



dedamiwis qerqis qimiuri 
Sedgeniloba

adamianis organizmis qimiuri 
Sedgeniloba
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Ca-1.9%; S-0.3%; P-1.0%; Mg-0.1%; 
K-0.4%; Na-0.2%; Cl-0.2%.

mikroelementebi: B; Cr; Co; Cu; F; I; Fe; 
Mn; Mo; Zn; Si _ 0.01-0.001%.
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cilis molekulis struqtura
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1. cilis pirveladi 
struqtura;

2. cilis meoreuli 
struqtura; 

ɑ spirali; 
ꞵ konformacia.

3. cilis mesameuli 
struqtura;

4. cilis meoTxeuli 
struqtura.
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cilebis daniSnuleba ujredsa 
da organizmSi

1. fermenti;

2. substrati;

3. produqti.

1. fermenti;

2. konkurentuli 

inhibitori;

3. arakonkurentuli 

inhibitori.
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naxSirwylebi

glukoza

fruqtoza

galaqtoza

maltoza

saqaroza

laqtoza

glikogeni

saxamebeli

celulozis fibrilebi



lipidebi

glicerini
cximovani mJava

cximis molekula

 1. najeri cximovani mJavebi

2, 3.  ujeri cximovani 
mJavebi

qolesterini
androgeni

estrogeni

1 2 3



dnm-is struqtura: 

1. polinukleotiduri jaWvi; 2. nukleotidi; 

3. wyalbaduri bmebi.
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dezoqsiribonukleinis mJava

dnm-is SenebaSi monawile nukleotidebi

1. azotovani fuZeebi; 2. dezoqsiriboza. 3. fosformJava.

guaniniadenini Timini citozini
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3



cxoveluri (A) da mcenareuli (B) 
ujredebis agebuleba

8. lizosoma; 9. centraluri vakuoli; 
10. qloroplasti. 11. centrioli. 
12. citoConCxi. 13. peroqsisoma. 
14. ribosoma.

BA

1
12

2

3

5

6

11 9

7
8

14
410

13

13

1. birTvi; 2. citoplazma; 3. plazmuri 
membrana; 4. ujredis kedeli; 
5. mitoqondria; 6. endoplaz muri bade; 
7. goljis kompleqsi;



plazmuri membrana

1. fosfolipidi; 2. cila;    3. qolesterini; 4. naxSirwyali.
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hidrofoburi 
nivTierebebis
 gadaadgileba

 membranaSi

ionis gadaadgileba arxiT

glukozis gadaadgileba 
transporteriT

fagocitozi

citoplazma

pinocitozi

citoplazma

receptor-damokidebuli 
endocitozi

citoplazma

egzocitozi

1

2 3
citoplazma

membranuli transportis saxeebi



ujredis organoidebi - organelebi

1

2
4

5
6

3

birTvi 

1. birTvis gareTa 
membrana; 

2. birTvis SigniTa 
membrana; 

3. forebi; 

4. birTvaki; 

5. qromatini; 

6. endoplazmuri bade. 

endoplazmuri bade 

1. xorkliani 
endoplazmuri bade; 

2. ribosomebi;
3. gluvi  

endoplazmuri bade.
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goljis kompleqsi



citoConCxi

1. mikrofilamenti;  

2. mikromilaki.

3. Sualeduri filamenti; 
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organoidebis transportireba 

1. organoidi;  2. motoruli cila;  3. mikromilaki.
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ujredgare matriqsi

2 3

1
4

1. plazmuri membrana; 
2. proteoglikani;

 3. kolageni; 
4. mikrofilamentebi.



mitozi

interfaza

profaza

metafaza

anafaza

telofaza  da 
citokinezi



meiozi

II profaza

II metafaza

II anafaza

II telofaza
+ citokinezi

I profaza I metafaza I anafaza

I telofaza 
+ citokinezi

A

A

B

B

I meiozuri gayofa

II meiozuri gayofa



baqteriis usqeso gamravleba 
ujredis binaruli gayofiT



f. grifitis eqsperimenti

1 2 3 4



transduqcia

1. pirveli maspinZeli; 
2. maspinZlis dnm; 
3. virusis dnm; 
4. maspinZlis dnm-is fragmentebi; 
5. `norma luri~ virusebi; 

6. virusi maspinZlis dnm-is fragmentiT; 
7. maspinZlis dazianebuli ujredi; 
8. meore maspinZeli; 
9. rekombinantuli dnm.
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qromosomis struqtura

nukleosoma

histonebi

dnm

H1nukleosoma

qromatini
qromosoma

dnm
H2A

H4

H2B

H3



splaisingi

21 3

4

trankripcia

1. egzoni; 

2. introni; 

3. pre i-rnm; 

4. i-rnm.



Rerovani ujredebis gamravleba da 
diferencireba

1

3
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4

embrionuli Rerovani ujredebis 
diferencireba sxvadasxva qsovilad

1. nervili qsovili;
2. kunTovani qsovili;
3. SemaerTebeli qsovili;
4. epiTeluri qsovili.   
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