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ȷɔɔŮɚɘəɐ ȷˊ. ũŬɚɎɜɖ

ɉɖɛɘəɧɠ PhD, 

ȺɟɔŬůŰɖɟɘŬəɧ ȹɘŭŬəŰɘəɧ Ʉɟɞůɤˊɘəɧ (ȺȹȽɄ)

ȺɟɔŬůŰɖɟɘŬəɏɠ ȷůəɐůŮɘɠũŮɜɘəɐɠ 

ȷɜɧɟɔŬɜɖɠ ɉɖɛŮɑŬɠ

ɇɛɐɛŬ ȷŮɘűɞɟɘəɐɠ 

ũŮɤɟɔɑŬɠ ũŮɤˊɞɜɘəɐ Ɇɢɞɚɐ



ɳɹʅɮɱʍɱɶ



ũŬɚɓŬɜɘəɎ ůŰɞɘɢŮɑŬ(ȸɞɚŰŬɥəɎ ůŰɞɘɢŮɑŬ)

ɄŮɘɟŬɛŬŰɘəɏɠ ŭɘŬŰɎɝŮɘɠ ůŰɘɠ 

ɞˊɞɑŮɠ ˊŬɟɎɔŮŰŬɘ ɖɚŮəŰɟɘəɧ 

ɟŮɨɛŬ ɛɏůɤ ɛɘŬɠ ŬɡɗɧɟɛɖŰɖɠ 

ɢɖɛɘəɐɠ Ůɝɑůɤůɖɠ
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ũŬɚɓŬɜɘəɎ ůŰɞɘɢŮɑŬ(ȸɞɚŰŬɥəɎ ůŰɞɘɢŮɑŬ)

·ȷˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ŭɨɞ 
ɖɛɘůŰɞɘɢŮɑŬ, Űɤɜ ɞˊɞɑɤɜ  ŰŬ 
ɖɚŮəŰɟɧŭɘŬ ŮɝɤŰŮɟɘəɎ, 
ůɡɜŭɏɞɜŰŬɘ ɛŮ Ŭɔɤɔɧ. ȷɜ ůŰɞɜ 
ŰŮɚŮɡŰŬɑɞ ˊŬɟŮɛɓɚɖɗŮɑ 
ɓɞɚŰɧɛŮŰɟɞ, ɛˊɞɟŮɑ ɜŬ 
ɛŮŰɟɖɗŮɑ ɖ ŭɘŬűɞɟɎ ŭɡɜŬɛɘəɞɨ, 
Ůɜɩ Ŭɜ ůɡɜŭŮɗŮɑ ŬɛˊŮɟɧɛŮŰɟɞ 
ɛˊɞɟŮɑ ɜŬ ɛŮŰɟɖɗŮɑ ɖ ɏɜŰŬůɖ 
Űɞɡ ɟŮɨɛŬŰɞɠ.

ȼ ɔɏűɡɟŬ ˊɟɞɛɖɗŮɨŮɘ əŬŰɘɧɜŰŬ əŬɘ ŬɜɘɧɜŰŬ 

ŰŬ ŭɘŬɚɨɛŬŰŬ. ɇŬ ɘɧɜŰŬ ŬɡŰɎ, ŬɜŰɘəŬɗɘůŰɞɨɜ 

ŬɡŰɎ ˊɞɡ əŬŰŬɜŬɚɩɜɞɜŰŬɘ ůŰŬ ɖɚŮəŰɟɧŭɘŬ.  

ȰŰůɘ əɚŮɑɜŮɘ Űɞ əɨəɚɤɛŬ, ɎɟŬ ɛˊɞɟŮɑ ɜŬ 

ɡˊɎɟɢŮɘ əɑɜɖůɖ űɞɟŰɑɤɜ Ŭˊɧ Űɞ ɏɜŬ ůŰɞ Ɏɚɚɞ 

ŭɞɢŮɑɞ.
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ȷɜŬˊŰɨůůŮŰŬɘ 
ŭɘŬűɞɟɎ ŭɡɜŬɛɘəɞɨ 
ɛŮŰŬɝɨ Űɤɜ ŭɨɞ 
ɖɚŮəŰɟɞŭɑɤɜ

ȷɡŰɐ ɖ ŭɘŬűɞɟɎ ŭɡɜŬɛɘəɞɨ, 
ŮɑɜŬɘ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖ 
ŭɘŮɝŬɔɤɔɐ ŬɜŰɘŭɟɎůŮɤɜ

1) ɈˊɎɟɢŮɘ əɑɜɖůɖ 
e- ůŰɞ ŭɘɎɚɡɛŬ 
ɎɟŬ ŮɛűɎɜɘůɖ 
ɖɚŮəŰɟɘəɞɨ 
ɟŮɨɛŬŰɞɠ ůŰɞ 
ŮɝɤŰŮɟɘəɧ 
əɨəɚɤɛŬ

2) ɈˊɎɟɢŮɘ əɑɜɖůɖ 
ɘɧɜŰɤɜ ůŰɖ 
ɔɏűɡɟŬ ɎɚŬŰɞɠ

nurhafizahzaidipijaja.wordpress.com/notes/1-5-analysing-voltaic-cell/
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ȯɜɞŭɞɠ 

Åȯɜɞŭɞɠ Űɞ ɖɚŮəŰɟɧŭɘɞ ůŰɞ ɞˊɞɑɞ ɔɑɜŮŰŬɘ ɞɝŮɑŭɤůɖ, 
ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞ ŭɡɜŬɛɘəɧ Űɞɡ ɖɚŮəŰɟɞŭɑɞɡ əŬɘ 
Űɖɜ ɞɡůɑŬ ˊɞɡ ɞɝŮɘŭɩɜŮŰŬɘ

ȾɎɗɞŭɞɠ

ȾɎɗɞŭɞɠ Űɞ ɖɚŮəŰɟɧŭɘɞ ůŰɞ ɞˊɞɑɞ ɔɑɜŮŰŬɘ ŬɜŬɔɤɔɐ, 
ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞ ŭɡɜŬɛɘəɧ Űɞɡ ɖɚŮəŰɟɞŭɑɞɡ əŬɘ Űɖɜ 
ɞɡůɑŬ ˊɞɡ ŬɜɎɔŮŰŬɘ
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·Zn(s)      Zn2+
(aq, 1 M)     Cu2+

(aq,1 M) Cu(s) 

ȷɟɘůŰŮɟɎ 

ɔɟɎűŮŰŬɘ Űɞ 

ɖɛɘůŰɞɘɢŮɑɞ ɛŮ 

Űɞ ɛɘəɟɧŰŮɟɞ 

ŭɡɜŬɛɘəɧ

Ɇɡɛɓɞɚɘůɛɧɠ ŬɚɚŬɔɐɠ 

űɎůɖɠ ɛŮŰŬɝɨ 

ɖɚŮəŰɟɞŭɑɞɡ əŬɘ 

ɖɚŮəŰɟɞɚɡŰɘəɞɨ 

ŭɘŬɚɨɛŬŰɞɠ ɛŮ Ŭˊɚɐ 

ɔɟŬɛɛɐ

ɇŬ ŭɨɞ 

ɖɛɘůŰɞɘɢŮɑŬ 

ŭɘŬɢɤɟɑɕɞɜŰŬɘ 

ɛŮ ŭɘˊɚɐ 

əɎɗŮŰɖ 

ɔɟŬɛɛɐ

7



·ɆŰɘɠ ɛˊŬŰŬɟɑŮɠ

·ɆŰɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ ɖɚŮəŰɟɞɢɖɛɘəɐɠ ůŮɘɟɎɠ Űɤɜ ůŰɞɘɢŮɑɤɜ

·ɆŮ ɡˊɞɚɞɔɘůɛɞɨɠ ůɢŮŰɘəɞɨɠ ɛŮ Űɖɜ Ŭˊɧŭɞůɖ əŬɘ Űɖ ůŰŬɗŮɟɎ 
ɘůɞɟɟɞˊɑŬɠ ɛɘŬɠ ɞɝŮɘŭɞŬɜŬɔɤɔɘəɐɠ ŬɜŰɑŭɟŬůɖɠ

ȺűŬɟɛɞɔɏɠ ũŬɚɓŬɜɘəɩɜ ůŰɞɘɢŮɑɤɜ

1ɞɡ Ůɑŭɞɡɠ (ˊ.ɢ. ŬɚəŬɚɘəɏɠ ɛˊŬŰŬɟɑŮɠ) 

2ɞɡ Ůɑŭɞɡɠ ŮˊŬɜŬűɞɟŰɘɕɧɛŮɜŮɠɛˊŬŰŬɟɑŮɠ 

(ˊ.ɢ. ɛˊŬŰŬɟɑŮɠ ŬɡŰɞəɘɜɐŰɞɡ)

ɀˊŬŰŬɟɑŮɠ əŬɡůɑɛɞɡ fuel cells (ˊ.ɢ. 

ɎɛŮůŬ ůŰɞɘɢŮɑŬ əŬɨůɖɠ ɛŮɗŬɜɧɚɖɠ)

8



ɆŰɞɘɢŮɑɞ Daniell Űɞ ˊɘɞ əɚŬůɘəɧ 

ˊŬɟɎŭŮɘɔɛŬ ɔŬɚɓŬɜɘəɞɨ ůŰɞɘɢŮɑɞɡ

üɆŰɞ ŬɟɘůŰŮɟɧ ˊɞŰɐɟɘ, ɡˊɎɟɢŮɘ 

ŭɘɎɚɡɛŬ ZnSO4 1 M, ůŰɞ ɞˊɞɑɞ 

ɡˊɎɟɢŮɘ ɓɡɗɘůɛɏɜɞ ɏɚŬůɛŬ Zn

üɆŰɞ ŭŮɝɘɧ ˊɞŰɐɟɘ, ɡˊɎɟɢŮɘ 

ŭɘɎɚɡɛŬ 1 ɀ CuSO4, ůŰɞ ɞˊɞɑɞ 

ɓɟɑůəŮŰŬɘ ɓɡɗɘůɛɏɜɞ ůɨɟɛŬ Cu.

üɆɡɜŭɏɞɡɛŮ ŰŬ ŮɚɎůɛŬŰŬ Cu əŬɘ 

Zn ɛŮ ɓɞɚŰɧɛŮŰɟɞ əŬɘ əɚŮɑɜɞɡɛŮ 

ɛŮ ɔɏűɡɟŬ ɎɚŬŰɞɠ Űɞ əɨəɚɤɛŬ.

https://commons.wikimedia.org/wiki/File:Daniell-element.png
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ü Ʉɟɘɜ əɚŮɑůŮɘ Űɞ əɨəɚɤɛŬ, ůŰɞ 

ɖɛɘůŰɞɘɢŮɑɞ Űɞɡ Zn, ɏɢŮɘ ŬˊɞəŬŰŬůŰŬɗŮɑ 

ɖ ɘůɞɟɟɞˊɑŬ  Zn(s)ᵶZn2+ + 2e

ü ȳŰŬɜ Űɞ əɨəɚɤɛŬ əɚŮɑɜŮɘ, ŰŬ 

ɖɚŮəŰɟɧɜɘŬ əɘɜɞɨɜŰŬɘ Ŭˊɧ Űɞ ɖɚŮəŰɟɧŭɘɞ 

Űɞɡ ɣŮɡŭŬɟɔɨɟɞɡ, (ɢŬɛɖɚɧ ŭɡɜŬɛɘəɧ), 

ˊɟɞɠ Űɞ ɖɚŮəŰɟɧŭɘɞ Űɞɡ ɢŬɚəɞɨ, (ɡɣɖɚɧ).

ü ȯɟŬ ůɨɛűɤɜŬ ɛŮ Űɖɜ Ŭɟɢɐ Le

Chatelier ɛŮŰŬəɘɜŮɑŰŬɘ ɖ ɘůɞɟɟɞˊɑŬ  ́ ɟɞɠ 

ŰŬ ŭŮɝɘɎ əŬɘ ɞ Zn ŭɘŬɚɨŮŰŬɘ. 

ü ɇŬ ŬɜŰɑɗŮŰŬ ůɡɛɓŬɑɜɞɡɜ ůŰɞ 

ɖɚŮəŰɟɧŭɘɞ Űɞɡ Cu, ůŰɞ ɞˊɞɑɞ ɗŬ 

ˊŬɟŬŰɖɟɐůɞɡɛŮ ɜŬ ŮˊɘəɎɗŮŰŬɘ 

əɞɚɚɞŮɘŭɐɠ ɛŮŰŬɚɚɘəɧɠ ɢŬɚəɧɠ, ˊɞɡ ůŰɖ 

ůɡɜɏɢŮɘŬ ŮˊɘəɎɗŮŰŬɘ ůŰɞɜ ˊɡɗɛɏɜŬ ɤɠ 

əɞɚɚɞŮɘŭɐɠ əɞəəɘɜɤˊɐ ɛɎɕŬ. 

https://commons.wikimedia.org/wiki/File:Daniell-

element.png
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https://chem.libretexts.org/Core/Analytical_Chemistry/Electrochemistry/Basics_of_Electrochemistry/Electrochemical_Cells
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ɋ : ȷɜŰɑůŰŬůɖ

V: ɇɎůɖ

ȷ: ɅŮɨɛŬ

ɇɟɧˊɞɘ ůɨɜŭŮůɖɠ Űɞɡ ˊɞɚɨɛŮŰɟɞɡ

https://alexkaltsas.wordpress.com/2013/04/05/%CE%B4%CE%AF%CE%BF%CE%B4%CE%BF%CF%82-

%CF%80%CF%85%CF%81%CE%B9%CF%84%CE%AF%CE%BF%CF%85-%CF%89%CF%82-

%CF%84%CE%AC%CF%83%CE%B7-%CE%B1%CE%BD%CE%B1%CF%86%CE%BF%CF%81%CE%AC%CF%82/

~ :ȺɜŬɚɚŬůůɧɛŮɜɞ

- , - -: ůɡɜŮɢɏɠ
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ɆŮ ɏɜŬ ɔŬɚɓŬɜɘəɧ ůŰɞɘɢŮɑɞ, ŮɎɜ ɖ ɏɜŭŮɘɝɖ 
Űɞɡ ɓɞɚŰɧɛŮŰɟɞɡ ŮɑɜŬɘ ɗŮŰɘəɐ, ůɖɛŬɑɜŮɘ 
ˊɤɠ Űɞ ɖɚŮəŰɟɧŭɘɞ ˊɞɡ ůɡɜŭɏɗɖəŮ ůŰɞ 
ɗŮŰɘəɧ ŬəɟɞŭɏəŰɖ ɏɢŮɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ 
ŬɚɔŮɓɟɘəɧ ŭɡɜŬɛɘəɧ

ɀŮŰɎ Ŭˊɧ 

əɎˊɞɘɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ ŰŬ 

ŭɡɜŬɛɘəɎ 

ŮɝɘůɩɜɞɜŰŬɘ əŬɘ 

Űɞ ɓɞɚŰɧɛŮŰɟɞ 

ɗŬ ŭŮɑɝŮɘ 0. ɆŰɖɜ 

ŬɜŰɑŭɟŬůɖ 

ɞɝŮɘŭɞŬɜŬɔɤɔɐɠ 

ɏɢŮɘ ŮˊɏɚɗŮɘ 

ɘůɞɟɟɞˊɑŬhttp://electrochemistry.web.auth.gr/cells/index.php/2013-11-04-18-59-58/2013-10-30-10-49-10
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ȼ ɗŮŰɘəɐ ŭɘŬűɞɟɎ ŭɡɜŬɛɘəɞɨ ɖ 

ɞˊɞɑŬ ŬɜŬˊŰɨůůŮŰŬɘ ůŰɞ ůŰɞɘɢŮɑɞ 

Daniel, ɞɜɞɛɎɕŮŰŬɘ 

ɖɚŮəŰɟŮɔŮɟŰɘəɐ ŭɨɜŬɛɖ (ȼȺȹ)Űɞɡ 

ɔŬɚɓŬɜɘəɞɨ ůŰɞɘɢŮɑɞɡ. 

ɆɡɛɓɞɚɑɕŮŰŬɘ ɛŮ Ⱥ  əŬɘ ɘůɢɨŮɘ 

ˊɎɜŰŬɔɘŬ ŰɏŰɞɘɞ ůŰɞɘɢŮɑɞ

ȺəŬɗ ï ȺŬɜ > 0
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Zn (s) | Zn2+ (1 M) || H + (1 M) | H2 (1 atm) | Pt (s)

Pt (s) | H2 (1 atm) | H + (1 M) || Cu 2+ (1 M) | Cu (s)

https://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiR4pOR9fLXA

hVNzKQKHci8CJIQjhwIBQ&url=http%3A%2F%2Fslideplayer.com%2Fslide%2F6108049%2F&psig=AOvVaw2XtoigCx

pOllyLN9EsUsvW&ust=1512564776442887

http://butane.chem.uiuc.edu/pshapley/genchem2/c6/1.html
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ɇŬ ɛɏŰŬɚɚŬ 

əŬŰŬŰɎůůɞɜŰŬɘ ɛŮ 

ɓɎůɖ Űɖɜ 

ŬɜŬɔɤɔɘəɐ Űɞɡɠ 

ɘəŬɜɧŰɖŰŬ ůŮ ůŮɘɟɎ, 

ɖ ɞˊɞɑŬ ɞɜɞɛɎɕŮŰŬɘ 

ɖɚŮəŰɟɞɢɖɛɘəɐ 

ůŮɘɟɎ ɛŮŰɎɚɚɤɜ  

http://www.way2science.com/wp-content/uploads/2012/02/SERIES.jpg

ȳůɞ ˊɘɞ ɣɖɚɎ 

ɓɟɑůəŮŰŬɘ ɏɜŬ 

ůŰɞɘɢŮɑɞ ůŰɞɜ 

ˊɑɜŬəŬ ɛŮ ŰŬ 

ɗŮŰɘəɎ ŭɡɜŬɛɘəɎ 

ˊɎɜɤ, Űɧůɞ ˊɘɞ 

ɞɝŮɘŭɤŰɘəɧ ŮɑɜŬɘ
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https://phys.org/news/2014-12-composition-nanoparticles-electrochemistry.html
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ɄŬɟɎŭŮɘɔɛŬ: ȺɛɓŬˊŰɑɕŮŰŬɘ ůɨɟɛŬ Cu, ůŮ ŭɘɎɚɡɛŬ 

Ŭɟɔɨɟɞɡ, (Ag+)

ȹG = -nFEcell = -2 (mol e-) (96489 C/mol e-) (0,46 J/C)

= - 88,77KJ 

V =  J/C
ȷɟɜɖŰɘəɧ ˊɟɧůɖɛɞ 

ɎɟŬ ŬɡɗɧɟɛɖŰɖ20



https://chem.libretexts.org/LibreTexts/University_of_Missouri/UM%3A_Chem_1320_(Keller)/

20%3A_Electrochemistry/20.5%3A_Gibbs_Energy_and_Redox_Reactions
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ɄȺȽɅȷɀȷɇȽȾɃ ɀȺɅɃɆ



ɆəŮɨɖ-ȷɜŰɘŭɟŬůŰɐɟɘŬ

V ȹɘɎɚɡɛŬCuSO4 1M

VȹɘɎɚɡɛŬZnSO4 1M

VȹɘɎɚɡɛŬMgSO4 1M

VȹɘɎɚɡɛŬ KCl 2 M

VȹɘɎɚɡɛŬ ȼɁɃ3 5ɀ

VɋɞŮɘŭŮɑɠ ɔɡɎɚɘɜŮɠ ɔɏűɡɟŮɠ

üȺɚɎůɛŬŰŬ ɛŮŰɎɚɚɤɜ Cu,

Zn, Al, Mg

üɄɞɚɨɛŮŰɟɞ

VȷˊŬɟŬɑŰɖŰɖ ɖ ɢɟɐůɖ 

ˊɞŭɘɎɠ, ɔŬɜŰɘɩɜ əŬɘ 

ˊɟɞůŰŬŰŮɡŰɘəɩɜ ɔɡŬɚɘɩɜ

ɀɏŰɟŬ ȷůűŬɚŮɑŬɠ
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ɄȺȽɅȷɀȷɇȽȾȼ ɄɃɅȺȽȷ

1. ȺɛɓŬˊŰɑůŰŮ Űɞ əɎɗŮ 

ɛɏŰŬɚɚɞ ůŮ ɧɚŬ ŰŬ 

ŭɘŬɚɨɛŬŰŬ ŮəŰɧɠ 

Ŭˊɧ ŰɞŭɘɎɚɡɛŬ ˊɞɡ 

ŬɜŰɘůŰɞɘɢŮɑ ůŮ ŬɡŰɧ.
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2. Ʉɟɘɜ ŮɛɓŬˊŰɑůŮŰŮ 

ůŰɞ ŮˊɧɛŮɜɞ 

ŭɘɎɚɡɛŬ Űɞ 

ɛɏŰŬɚɚɞ, əŬɗŬɟɑůŰŮ 

Űɞ ɓɡɗɑɕɞɜŰɎɠ Űɞ ůŮ 

ȼɁɃ3 5 ɀ əŬɘ 

ůəɞɡˊɑɕɞɜŰŬɠ Űɞ ɛŮ 

ɢŬɟŰɑ.

25



3. ɄŬɟŬŰɖɟɐůŰŮ Űɘɠ 

Űɡɢɧɜ ɛŮŰŬɓɞɚɏɠ 

ˊɞɡ ɡűɑůŰŬŰŬɘ Űɞ 

əɎɗŮ ɛɏŰŬɚɚɞ əŬŰɎ 

Űɖɜ ŮɛɓɎˊŰɘůɖ Űɞɡ 

ůŮ əɎɗŮ ŭɘɎɚɡɛŬ, 

(ˊɚɖɜ ŬɡŰɞɨ ˊɞɡ 

ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ 

ɑŭɘɞ).
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4. ȾŬŰŬɔɟɎɣŰŮ ůŮ ˊɑɜŬəŬ Űɘɠ ˊŬɟŬŰɖɟɐůŮɘɠ ůŬɠ

Cu2+ Mg2+ Zn2+

Cu

Mg

Zn
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5. ũŮɛɑůŰŮ Űɖ ɔɡɎɚɘɜɖ 

ɔɏűɡɟŬ ˊɞɡ ůŬɠ 

ŭɧɗɖəŮ ɛŮ ŭɘɎɚɡɛŬ 

KCl 2 M əŬɘ əɚŮɑůŰŮ 

ŰŬ ɎəɟŬ Űɖɠ ɛŮ 

əŬŰŬůəŮɡɐ ˊɞɡ ɗŬ 

əɎɜŮŰŮ ɛŮ ŭɘɖɗɖŰɘəɧ 

ɢŬɟŰɑ.

ü Ʉɟɞůɞɢɐ ɖ ɔɏűɡɟŬ 

ŭŮɜ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ 

əŮɜɎ (űɡůŬɚɑŭŮɠ)
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6. ȾŬŰŬůəŮɡɎůŰŮ ůŰɞɘɢŮɑɞ 
Daniell ɛŮ ŭɘŬɚɨɛŬŰŬ 
Cu2+, Zn2+ əŬɘ ɛŮ ŰŬ 
ŬɜŰɑůŰɞɘɢŬ ɛɏŰŬɚɚŬ.

ü ȺɛɓŬˊŰɑůŰŮ ůɨɟɛŬŰŬ Cu
əŬɘ Zn ůŰŬ ŬɜŰɑůŰɞɘɢŬ 
ŭɘŬɚɨɛŬŰɎ Űɞɡɠ.

ü ɆɡɜŭɏůŰŮ ŰŬ ɛŮ 
ŮɝɤŰŮɟɘəɞɨɠ Ŭɔɤɔɞɨɠ əŬɘ 
ˊɞɚɨɛŮŰɟɞ.

ü ȾɚŮɑůŰŮ Űɞ əɨəɚɤɛŬ ɛŮ 
Űɖ ɔɡɎɚɘɜɖ ɔɏűɡɟŬ.
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ü ɆɡɜŭɏůŰŮ Űɞ ɛŬɨɟɞ 

əŬɚɩŭɘɞ  Ůŭɩ əŬɘ Űɞ 

əɧəəɘɜɞ Ůŭɩ.

ü ũɡɟɑůŰŮ Űɖɜ ɏɜŭŮɘɝɖ ůŰɖɜ 

əŬŰŬɛɏŰɟɖůɖ Volt əŬɘ ůŰɞ 

ůɐɛŬ Űɞɡ ůɡɜŮɢɞɨɠ
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