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1. Bm[«a 

1.1 GƛǊƛǒ 

4ÏÐÒÁË ÂÉÌÉÍÉ ÎÅÄÅÎ ÇĘÚ ËÏÒËÕÔÕÒȩ 

o 4ÁÍÁÍąÙÌÁ ÙÅÎÉ ÔÅÒÉÍÌÅÒ ÖÅ ÄÅÙÉÍÌÅÒ ËİÍÅÓÉ ËÁÒĥąÍąÚÁ ëąËÁÒ.  

o "ÉÌÉÍÓÅÌ ÏÌÁÒÁË ÔÏÐÒÁøą ÇĘÚ ĘÎİÎÄÅ ÃÁÎÌÁÎÄąÒÍÁ ÇİëÌİøİ ÖÁÒÄąÒ. 

o 4ÅÍÅÌ ÂÉÌÉÍÌÅÒÄÅÎ ȰËÉÍÙÁȱ ÖÅ ȰÆÉÚÉËȱtÅ ÏÌÄÕøÕ ÇÉÂÉ ËÏÎÕ ÂÁĥÌąËÌÁÒą ÖÅ ÉëÅÒÉËÌÅÒÉ ËÁÒÍÁĥąË 

olabilir. 

 

 Ŝƪƛƭ мΦм ¢ƻǇǊŀƪ ƪƛǊ ŘŜƐƛƭŘƛǊΦ YƛǊ-Ǉƛǎ ƻƭŀƴ ǘƤǊƴŀƪƭŀǊƤƴƤȊƤƴ ŀƭǘƤƴŀ ƎƛǊŜƴŘƛǊ 

1.2 Toprak nedir? 

4ÏÐÒÁË ÔÁÎąÍÌÁÍÁÓąÎąÎ ÂÉÒëÏË ĥÅËÌÉ ÖÁÒÄąÒ: 

1)  *ÅÏÌÏÊÉË ÔÁÎąÍÌÁÍÁ:  Yer-ËİÒÅÎÉÎ ÅÎ İÓÔ ËÁÔÍÁÎąÎÄÁ ÂÕÌÕÎÁÎ ÖÅ ÓÅÒÔ ËÁÙÁÄÁÎ ËÏÌÁÙÌąËÌÁ ÁÙąÒÔ 

ÅÄÉÌÅÂÉÌÅÎ ÇÅÖĥÅË ÙİÚÅÙ ÏÌÕĥÕÍÌÁÒąÄąÒ. 

2)  'ÅÌÅÎÅËÓÅÌ ÔÁÎąÍÌÁÍÁ:  'ÅÌÉĥÍÅËÔÅ ÏÌÁÎ ÂÉÔËÉÌÅÒÅ ÄÕÒÁË ÙÅÒÉ ÏÌÁÎ ÖÅ ÏÎÌÁÒą ÂÅÓÌÅÙÅÎ ÍÁÔÅÒÙÁÌÌÅÒ 

ÂİÔİÎİÄİÒ ɉÉÎÏÒÇÁÎÉË ÖÅ ÏÒÇÁÎÉË ÍÁÄÄÅÌÅÒ ÉÌÅ ÓÕ ÖÅ ÈÁÖÁ ÉëÅÒÉÒɊ.  

$ÉøÅÒ ÂÉÒ ÔÁÎąÍÌÁÍÁ ÉÌÅ Ôoprak, ÁÒÚąÎ ÙİÚÅÙÉÎÉ ÉÎÃÅ ÂÉÒ ÔÁÂÁËÁ ÈÁÌÉÎÄÅ ËÁÐÌÁÙÁÎȟ ËÁÙÁÌÁÒąÎ ÖÅ ÏÒÇÁÎÉË 

ÍÁÄÄÅÌÅÒÉÎ ÔİÒÌİ ÁÙÒąĥÍÁ İÒİÎÌÅÒÉÎÉÎ ËÁÒąĥąÍąÎÄÁÎ ÍÅÙÄÁÎÁ ÇÅÌÅÎȟ ÉëÅÒÉÓÉÎÄÅ ÖÅ İÚÅÒÉÎÄÅ ÇÅÎÉĥ ÂÉÒ 

ÃÁÎÌąÌÁÒ ÝÌÅÍÉ ÂÁÒąÎÄąÒÁÎȟ ÂÉÔËÉÌÅÒÅ ÄÕÒÁË ÙÅÒÉ ÖÅ ÂÅÓÉÎ ËÁÙÎÁøą ÏÌÁÎȟ ÂÅÌÌÉ ÏÒÁÎÌÁÒÄÁ ÓÕ ÖÅ ÈÁÖÁ ÉëÅÒÅÎ 

İë ÂÏÙÕÔÌÕ ÂÉÒ ÖÁÒÌąËÔąÒ ɉɕ!ËÁÌÁÎ dȢ 4ÏÐÒÁË "ÉÌÇÉÓÉȢ 3ÁÙÆÁ ήɊ. 
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Resim 1.1 ¢ŜǊǊŀǊƻǎŀ όƪƤǊƳƤȊƤύ ǘƻǇǊŀƪ ǾŜ ǘƻǇǊŀƪ ǀǊƴŜƐƛ ŀƭƳŀ ƪǸǊŜƐƛ 

1.3 ¢ƻǇǊŀƐƤƴ ǘŜƳŜƭ ȅŀǇƤ ƳŀŘŘŜƭŜǊƛ ƴŜƭŜǊŘƛǊ? 

o Mineral Madde  
o Organik Madde  
o Hava  
o Su 

 
 

 
 Ŝƪƛƭ мΦн..ƛǊ ǘƻǇǊŀƐƤ ƻƭǳǒǘǳǊŀƴ ǘŜƳŜƭ ȅŀǇƤ ƳŀŘŘŜƭŜǊƛƴƛƴ ƘŀŎƛƳ ƻǊŀƴƭŀǊƤ 

 ό!ƪŀƭŀƴΣ TΦ ¢ƻǇǊŀƪ .ƛƭƎƛǎƛΦ {ŀȅŦŀ фύ 

1.4 ¢ƻǇǊŀƐƤƴ ƛǒƭŜǾƭŜǊƛ ƴŜƭŜǊŘƛǊ? 

o "ÉÔËÉ ÙÅÔÉĥÔÉÒÍÅ ÏÒÔÁÍą  
o "ÉÔËÉ ÂÅÓÉÎ ÅÌÅÍÅÎÔÌÅÒÉ ÉëÉÎ ÇÅÒÉ ÄĘÎİĥİÍ ÓÉÓÔÅÍÉ  
o "ÉÒëÏË ÃÁÎÌą ÉëÉÎ ÙÁĥÁÍ ÏÒÔÁÍą  
o -İÈÅÎÄÉÓÌÉË ÕÙÇÕÌÁÍÁ ÏÒÔÁÍą  
o 3Õ ÄÅÐÏ ÖÅ ÄÏøÁÌ ÁÒąÔÍÁ ÓÉÓÔÅÍÉ  
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 Ŝƪƛƭ мΦо ¢ƻǇǊŀƐƤƴ ƛǒƭŜǾƭŜǊƛ 

4ÏÐÒÁøąÎ ÂÕ ÉĥÌÅÖÌÅÒÉ ÙÅÒÉÎÅ ÇÅÔÉÒÍÅÓÉ ĥÕ ĘÚÅÌÌÉËÌÅÒÉÎÅ ÂÁøÌąÄąÒ: 

o 4ÏÐÒÁË ÂİÎÙÅÓÉ  
o 4ÏÐÒÁË ÙÁÐąÓą  
o 4ÏÐÒÁË ËÉÍÙÁÓą  
o 4ÏÐÒÁË ÙÁĥą  
o !ÒÁÚÉ ÕÎÓÕÒÌÁÒą (topografya, ÅøÉÍȟ ÄÒÅÎÁÊ ɍÓÕ ÇÅëÉÒÇÅÎÌÉËɎ ËÏĥÕÌÌÁÒą, vs), vs. 

 

1.5 ¢ƻǇǊŀƪ ƻƭǳǒǳƳ ŜǘƳŜƴƭŜǊƛ 

 

4ÏÐÒÁË ÏÌÕĥÕÍ ÓİÒÅëÌÅÒÉÎÉ ÅÔËÉÌÅÙÅ ÂÅĥ ÁÎÁ ÅÔÍÅÎ ÖÁÒÄąÒȡ  

1) Ana materyal  

2) Zaman  

3) Topografya  

4) "ÉÙÏÓÆÅÒ ɉ#ÁÎÌąÌÁÒɊ ɉ"ÉÔËÉ ĘÒÔİÓİɊ  

5) dËÌÉÍ 

 

Edilgen 

Etken 
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 Ŝƪƛƭ мΦ4 ¢ƻǇǊŀƪ ƻƭǳǒǳƳ ŜǘƳŜƴƭŜǊƛ 

 

 Ŝƪƛƭ мΦ5 ǘƻǇǊŀƪ ƻƭǳǒǳƳ ŜǘƳŜƴƭŜǊƛ 

1.5.1 Ana Materyal  

o "ÁĥÌąÃÁ ÏÌÁÒÁË ȰÁÎÁ ÍÁÔÅÒÙÁÌȱ ÉËÉÙÅ ÁÙÒąÌÍÁËÔÁÄąÒȡ  

o 9ÅÒÉÎÄÅ ÏÌÕĥÍÕĥ ÁÎÁ ÍÁÔÅÒÙÁÌ ɍResidual-Formed in place (Residuum)]  

o 4ÁĥąÎÍąĥ ÁÎÁ ÍÁÔÅÒÙÁÌ ɍTransported-Parent material]: 

- RİÚÇÁÒ (Eolian = Aeolen) 

- Buz (Glacial = Buzul) 

- YÅÒëÅËÉÍÉ (Colluvial = Koluviyal) 

- Su: 

Á ąÒÍaklar (Alluvial = Aluviyal) 
Á okyanuslar (Marine = Denizel) 
Á ÇĘÌÌÅÒ (Lacustrine Ђ ,ÁËÕÓÔÒÉÎ Ђ 'ĘÌÓÅÌ) 
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1.6 ¢ƻǇǊŀƪ ƻƭǳǒǳƳ ǎǸǊŜœƭŜǊƛ 

o $ÅøÉĥÉÍÌÅÒ ɉ+ÉÍÙÁÓÁÌ ÖÅ &ÉÚÉËÓÅÌ !ÙÒąĥÍÁÌÁÒɊ ɍTransformations] ɀ ÔÏÐÒÁË ÙÁÐą ÕÎÓÕÒÌÁÒąÎąÎ 

ÄÅøÉĥÉÍÉ. Mineral ÁÙÒąĥÍÁÓą, organik madde ÐÁÒëÁÌÁÎÍÁÓą. 

o 9ÅÒ ÄÅøÉĥÔÉÒÍÅÌÅÒ ɍTranslocations] ɀ ÔÏÐÒÁË ÙÁÐą ÔÁĥÌÁÒąÎąÎ ÔÏÐÒÁË ÐÒÏÆÉÌÉÎÄÅËÉ ÁĥÁøą-ÙÕËÁÒą 

veya yatay hareketleri. 

o Eklemeler [Additions] ɀ ÄąĥÓÁÌ ËÁÙÎÁËÌÁÒÄÁÎ ÔÏÐÒÁË ÍÁÔÅÒÙÁÌÌÅÒÉÎÉÎ ÏÌÕĥÕÍ ÓİÒÅëÌÅÒÉÎÅ 

ËÁÔąÌÍÁÓą. 9ÁÐÒÁË ÄĘËİÍİ ÉÌÅ ÏÒÇÁÎÉË ÍÁÄÄÅ ËÁÚÁÎąÍÌÁÒąȟ ÒİÚÇÝÒ erozyonu sonucu atmosfer 

ËÁÙÎÁËÌą ÔÏÚ ÂÉÒÉËÉÎÔÉÌÅÒÉ. 

o +ÁÙąÐÌÁÒ ɍLosses] ɀ 4ÏÐÒÁË ÍÁÔÅÒÙÁÌÌÅÒÉÎÉÎ ÐÒÏÆÉÌÄÅÎ ÕÚÁËÌÁĥÍÁÓą. +ÏÌÁÙÌąËÌÁ ëĘÚİÎÅÂÉÌÉÒ 

ÔÕÚÌÁÒąÎ ÔÏÐÒÁË ÐÒÏÆÉÌÉÎÄÅÎ ÙąËÁÎÁÒÁË ÙÅÒ-ÁÌÔą ÓÕÌÁÒąÎÁ ÇÉÔÍÅÓÉ ɉËÉÍÙÁÓÁÌ ÔÁĥąÎąÍ ÓİÒÅëÌÅri), 

ÙİÚÅÙ ÍÁÔÅÒÙÁÌÌÅÒÉÎÉÎ ÅÒÏÚÙÏÎ ÉÌÅ ÕÚÁËÌÁĥÔąÒąÌÍÁÓą ɉÆÉÚÉËÓÅÌ ÔÁĥąÎąÍ ÓİÒÅëÌÅÒÉɊ. 

 

 Ŝƪƛƭ мΦ6 ǘƻǇǊŀƪ ƻƭǳǒǳƳ ǎǸǊŜœƭŜǊƛ 

1.7 ¢ƻǇǊŀƪ ƻƭǳǒǳƳǳ 

4ÏÐÒÁË ÏÌÕĥÕÍ ÅÔÍÅÎÌÅÒÉ ÅÔËÉÓÉ ÁÌÔąÎÄÁ ÉĥÌÅÖ ÇĘÒÅÎ ÔÏÐÒÁË ÏÌÕĥÕÍ ÓİÒÅëÌÅÒÉ ȰÔÏÐÒÁË ÇÅÎÅÓÉÓÉȱÎÉÎ 

ÔÅÍÅÌ ËÏÎÕÌÁÒąÎą ÏÌÕĥÔÕÒÍÁËÔÁÄąÒ. 

(ÁÔąÒÌÁÎÍÁÓą ÇÅÒÅËÅÎ ĘÎÅÍÌÉ ÓÏÒÕÌÁÒ ĥÕÎÌÁÒÄąÒ: 

o (ÅÒ ÈÁÎÇÉ ÂÉÒ ÔÏÐÒÁË ÏÌÕĥÕÒËÅÎȟ ÁÎÁ ÍÁÔÅÒÙÁÌÄÅ ÈÁÎÇÉ ÄÅøÉĥÉÍÌÅÒ ɍtransformations] 
ve yer-ÄÅøÉĥÉÍÌÅÒ ɍtranslocationsɎ ÍÅÙÄÁÎÁ ÇÅÌÍÉĥÔÉÒȩ  

o (ÁÎÇÉ ÍÁÔÅÒÙÁÌÌÅÒ ÕÚÁËÌÁĥÍąĥÔąÒ ɍÌÏÓÓÅÓɎȩ  
o Hangi materyalleÒ ÔÏÐÒÁË ÏÌÕĥÕÍ ÓİÒÅÃÉÎÅ ËÁÔąÌÍąĥÔąÒ ɍÁÄÄÉÔÉÏÎÓɎ?  
o /ÌÕĥÕÍ ÓİÒÅÓÉ ÂÏÙÕÎÃÁ ɉÚÁÍÁÎɊȟ ÉËÌÉÍ ÖÅ ÔÏÐÏøÒÁÆÙÁ ÂÕ ÏÌÕĥÕÍ ÓİÒÅëÌÅÒÉÎÉ ÎÁÓąÌ 
ÅÔËÉÌÅÍÉĥÔÉÒ?     

1.7.1 ¢ƻǇǊŀƪ ƘƻǊƛȊƻƴƭŀǊƤ 

o 4ÏÐÒÁË ÏÌÕĥÕÍÕ ÇÅÌÉĥÉÍ ÅÖÒÅÌÅÒÉÎÉ ÔÁÍÁÍÌÁÒËÅÎ ȰÈÏÒÉÚÏÎȱ ÏÌÁÒÁË ÁÄÌÁÎÄąÒąÌÁÎ ÔÏÐÒÁË 

katmanÌÁÒą ÏÌÕĥÕÒȢ  

o "Õ ÈÏÒÉÚÏÎÌÁÒ ÔÏÐÒÁË ÏÌÕĥÕÍ ÓİÒÅëÌÅÒÉ ÔÁÒÁÆąÎÄÁÎ İÒÅÔÉÌÅÎ ÂÅÌÉÒÇÉÎ ËÁÒÁËÔÅÒÉÓÔÉËÌÅÒÅ 

ɉĘÚÅÌÌÉËÌÅÒÅɊ ÓÁÈÉÐÔÉÒÌÅÒȢ  

Topr

ak 

Org

aniz

mala

rē 

 

T

o

p

o

ĵ

r

a

f

y

a 
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o %Î ĘÎÅÍÌÉ ɉÍaster) horizonlar O, A, E, B, ve C horizonÌÁÒąÄąÒ. 

o (ÅÒ ÔÏÐÒÁË ÈÅÒ ÈÏÒÉÚÏÎÕ ÉëÅÒÍÅÙÅÂÉÌÉÒȠ ÂÅÌÉÒÌÉ ÈÏÒÉÚÏÎÌÁÒÁ ÓÁÈÉÐ ÏÌÍÁËȟ ÔÏÐÒÁË ÇÅÌÉĥÉÍ 

ÅÖÒÅÓÉÎÅ ÂÁøÌą ÏÌÁÒÁË ÄÅøÉĥÉËÌÉË ÇĘÓÔÅÒÉÒ. 

o "ÅÎÚÅÒ ĥÅËÉÌÄÅȟ ÈÅÒ ÂÉÒ ÈÏÒÉÚÏÎÕÎ ÄÅÒÉÎÌÉøÉ ÔÏÐÒÁËÔÁÎ ÔÏÐÒÁøÁ ÆÁÒËÌą ÏÌÁÂÉÌÉÒ. 

 

O horizonu 

 

 Ŝƪƛƭ мΦ7 h IƻǊƛȊƻƴǳ ƎǀǎǘŜǊƛƳƛ 

A horizonu 

   

 Ŝƪƛƭ мΦ8 ! ƘƻǊƛȊƻƴǳ ƎǀǎǘŜǊƛƳƛ 

 

O 

A 

E 

B 

C 

R 

o 9ÁÐÒÁËȟ ÏÔȟ ÏÄÕÎ ÐÁÒëÁÃąËÌÁÒą ÇÉÂÉ ÏÒÇÁÎÉË 

ÍÁÄÄÅÎÉÎ ÂÉÒÉËÔÉøÉ ËÁÔÍÁÎ 

o -ÁÔÅÒÙÁÌÌÅÒ ÁÙÒąĥÍÁÎąÎ ÆÁÒËÌą ÅÖÒÅÌÅÒÉÎÄÅ ÏÌÁÂÉÌÉÒ  

o Genellikle koyu renklidir  

 

O 

A 

E 

B 

C 

R 

o Organik maddenin mineral toprak materyalleri 

ÉÌÅ ËÁÒąĥÔąøą ÚÏÎÄÕÒ  

o 'ÅÎÅÌÌÉËÌÅ ÅÎ ÖÅÒÉÍÌÉ ɉİÒÅÔËÅÎɊ ÈÏÒÉÚÏÎÄÕÒ  

o 9İËÓÅË ÂÉÙÏÌÏÊÉË ɉÃÁÎÌąɊ ÅÔËÉÎÌÉË  

o Genellikle koyu renklidir  

o ­ÓÔ ÔÏÐÒÁË  
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E Horizonu 

 

 Ŝkil 1.9 9 ƘƻǊƛȊƻƴǳ ƎǀǎǘŜǊƛƳƛ 

 

B Horizonu 

 

 Ŝƪƛƭ мΦ10 . ƘƻǊƛȊƻƴǳ ƎǀǎǘŜǊƛƳƛ  

 

 

 

O 

A 

E 

B 

C 

R 

o 9ƭǳǾƛȅŀƭ Ȋƻƴ ώȊƻƴŜ ƻŦ ŜƭǳǾƛŀǘƛƻƴϐ ǾŜȅŀ ȅƤƪŀƴƳŀ Ȋƻƴǳ  

o Eluviyasyon [EluviationϐΣ ōŀȊƤ ǘƻǇǊŀƪ ƳŀǘŜǊȅŀllerinin  bir 

ƪŀǘƳŀƴŘŀƴ ǳȊŀƪƭŀǒƳŀǎƤ ǾŜȅŀ ȅƤƪŀƴƳŀǎƤŘƤǊ  

o 4ǀȊǸƴŜōƛƭƛǊ ƳƛƴŜǊŀƭƭŜǊ ǾŜ ƻǊƎŀƴƛƪ ƳŀŘŘŜ ōǳ ƘƻǊƛȊƻƴŘŀƴ 

ȅƤƪŀƴƳƤǒǘƤǊ  

o DŜƴŜƭƭƛƪƭŜ ŘŀƘŀ ŀœƤƪ ǊŜƴƪƭƛ άȅƤƪŀƴƳƤǒέ όƪǸƭ ǊŜƴƎƛύ 

ƎǀǊǸƴǸƳǸ ǾŀǊŘƤǊ  

 

O 

A 

E 

B 

C 

R 

o TƭƭǳǾƛȅŀǎȅƻƴ Ȋƻƴǳ ώȊone of illuviation] veya birikme zonu  

o «ǎǘǘŜƪƛ ƘƻǊƛȊƻƴƭŀǊŘŀƴ ȅƤƪŀƴŀƴ ƳŀǘŜǊȅŀƭƭŜǊƛƴ ōƛǊƛƪƳŜǎƛ  

o .ǳ ƳŀǘŜǊȅŀƭƭŜǊ œƻƐǳƴƭǳƪƭŀ ƪƛƭΣ ƘǳƳǳǎΣ ǎŜǎƪƛƻƪǎƛǘƭŜǊ 

[sesquioxides = Fe & Al oksitler] ǾŜȅŀ ōǳƴƭŀǊƤƴ ōƛǊ 

ƪŀǊƤǒƤƳƤŘƤǊ  

o YƤǊƳƤȊƤ ǾŜ ǎŀǊƤŘŀƴ ƪŀƘǾŜǊŜƴƎƛƴŜ ǾŜ ƎǊƛȅŜ ŘŜƐƛǒŜƴ ǊŜƴƪƭŜǊ  
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C Horizonu 

  

 Ŝƪƛƭ мΦ11 / ƘƻǊƛȊƻƴǳ ƎǀǎǘŜǊƛƳƛ 

 

1.8 TƻǇǊŀƪ .ǸƴȅŜǎƛ 

4ÏÐÒÁË ÂİÎÙÅÓÉȟ ÔÏÐÒÁËÔÁËÉ ÂÉÒÅÙÓÅÌ ÔÏÐÒÁË ÔÁÎÅÃÉËÌÅÒÉÎÉÎ ÏÒÁÎÓÁÌ ÉÆÁÄÅÓÉÄÉÒ.  

                    Kum = 2mm ɀ 0.05mm 
                    Silt = 0.05mm ɀ 0.002mm 
                    Kil = < 0.002mm 
 

 

 Ŝƪƛƭ 1.12 ǘƻǇǊŀƪ ǘŀƴŜŎƛƪƭŜǊƛƴƛƴ ōǸȅǸƪƭǸƪƭŜǊƛ 

O 

A 

E 

O 

A 

E 

B 

C 

R 

o Ana materyal  

o ¢ƻǇǊŀƪ ƻƭǳǒǳƳ ǎǸǊŜœƭŜǊƛƴŘŜƴ ŦŀȊƭŀ 

ŜǘƪƛƭŜƴƳŜƳƛǒ ǾŜ ǎƤƪƤǒƳŀƳƤǒ ƳŀǘŜǊȅŀƭ ƪŀǘƳŀƴƤ  
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1.8.1 ¢ƻǇǊŀƪ .ǸƴȅŜ {ƤƴƤŦƭŀǊƤ Ґ {ƻƛƭ ¢ŜȄǘǳǊŜ /ƭŀǎǎŜǎ  

 

 Ŝƪƛƭ мΦ 13 ¢ŜƪǎǘǸǊ ǸœƎŜƴƛ 

o Kum, silt ve kil ÔÁÎÅÃÉËÌÅÒÉÎÉÎ ÆÁÒËÌą ÏÒÁÎÌÁÒą ÂİÎÙÅ ÓąÎąÆÌÁÒą ÉëÅÒÉÓÉÎÄÅ ÇÒÕÐÌÁÎÄąÒąÌąÒȢ   

o 4ÏÐÒÁË ÂİÎÙÅÓÉ ÄÉøÅÒ ÂÉÒëÏË ÔÏÐÒÁË ËÁÒÁËÔÅÒÉÓÔÉøÉ ÉÌÅ ëÏË ÙÁËąÎÄÁÎ ÉÌÉĥËÉÌÉÄÉÒȠ ËÁÒĥąÌąËÌą 

ÅÔËÉÌÅĥÉÍ ÈÁÌÉÎÄÅÄÉÒ.   

o +ÁÂÁ ÂİÎÙÅÌÉ ÔÏÐÒÁË ɍCoarse textured soil] ɀ ÙİËÓÅË ÏÒÁÎÌÁÒÄÁ ÄÁÈÁ ÂİÙİË ÔÁÎÅÃÉËÌÅÒÅ 

ÓÁÈÉÐ ÏÌÁÎ ÔÏÐÒÁËÔąÒ.  Kum [Sand], 4ąÎÌą ËÕÍ ɍLoamy sand], +ÕÍÌÕ ÔąÎ ɍSandy loam]. 

o dÎÃÅ ÂİÎÙÅÌÉ ÔÏÐÒÁË ɍFine textured soil] ɀ ÙİËÓÅË ÏÒÁÎÌÁÒÄÁ ÄÁÈÁ ËİëİË ÔÁÎÅÃÉËÌÅÒÅ ÓÁÈÉÐ 

ÏÌÁÎ ÔÏÐÒÁËÔąÒ. Kil [Clay], Siltli kil [Silty clay], Kumlu kil [Sandy clay]. 

1.9 ¢ƻǇǊŀƪ ¸ŀǇƤǎƤ Ґ {ƻƛƭ {ǘǊǳŎǘǳǊŜ  

o 4ÏÐÒÁË ÙÁÐąÓąȟ ÔÏÐÒÁË ÔÁÎÅÃÉËÌÅÒÉÎÉÎ ËİÍÅÌÅĥÍÅ ɉaggregation Ђ ËİÍÅÌÅĥÍÅȟ ÁÇÇÒÅÇÁÔÅ Ђ 

ÁÇÒÅÇÁÔɊ ĥÅËÌÉÄÉÒȠ ÔÏÐÒÁË ÔÁÎÅÃÉËÌÅÒÉÎÉÎ ÂÉÒÁÒÁÙÁ ÇÅÌÍÅ ÖÅÙÁ ÄÉÚÉÌÍÅ ĥÅËÌÉÄÉÒȢ  

o 9ÁÐąÓąÚ ÔÏÐÒÁËÌÁÒ ÙÁ ÔÅËÓÅÌ ÙÁ ÄÁ ȰÍÁÓÉÆȱÔÉÒ ɍmassive]. 

 

 Ŝƪƛƭ мΦ14 ¢ƻǇǊŀƪ ǎǘǊǸƪǘǸǊ ǀȊŜƭƭƛƪƭŜǊƛ 
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wŜǎƛƳ мΦн ¢ƻǇǊŀƪ ǎǘǊǸƪǘǸǊ ǀǊƴŜƪƭŜǊƛ όƭŜǾƘŀƭƤ ǾŜ ǇǊƛȊƳŀǘƛƪύ 

- Kuvvetli iÎÃÅ ÌÅÖÈÁÌą ÙÁÐą                     -    KÕÖÖÅÔÌÉ ÏÒÔÁ ÐÒÉÚÍÁÔÉË ɉÓİÔÕÎÓÁÌɊ ÙÁÐąȠ 
- Derece-ÓąÎąÆ-tip            -    Prizmalar 35 ɀ 45 ÍÍ ÂİÙİËÌİøİÎÄÅÄÉÒ 

 

 

wŜǎƛƳ мΦо ¢ƻǇǊŀƪ ǎǘǊǸƪǘǸǊ ǀǊƴŜƪƭŜǊƛ όƪƻƭǳƳƴŀǊ ǾŜ ƪǀǒŜƭƛύ 

- KÕÖÖÅÔÌÉ ÏÒÔÁ ËÏÌÕÍÎÁÒ ÙÁÐą ÄÅÍÅÔÉ   -      KÕÖÖÅÔÌÉ ÏÒÔÁ ÖÅ ÉÒÉ ËĘĥÅÌÉ ÂÌÏË ÙÁÐą 

- SİÔÕÎ-ÂÅÎÚÅÒÉ ÁÍÁ İÓÔ ËąÓąÍÌÁÒą ËĘĥÅÌÉ ÄÅøÉÌɊȠ   -      ɉËĘĥÅÌÅÒ ÙÕÖÁÒÌÁËÌÁĥÍÁÙÁ ÙİÚ ÔÕÔÍÕĥ ise      

- DÅÍÅÔ İÓÔ ÇÅÎÉĥÌÉøÉ ÙÁËÌÁĥąË ÏÌÁÒÁË ΧΩΫ ÍÍÄąÒȢ           ȰÙÁÒą ËĘĥÅÌÉ ÂÌÏËȱ ÙÁÐą ÏÌÕÒɊ 
                                                                         

 

wŜǎƛƳ мΦп ¢ƻǇǊŀƪ ǎǘǊǸƪǘǸǊ ǀǊƴŜƪƭŜǊƛ όƎǊŀƴǸƭŜǊύ 

 
- KÕÖÖÅÔÌÉ ÉÎÃÅ ÖÅ ÏÒÔÁ ÇÒÁÎİÌ ÂÅÎÚÅÒÉ ÙÁÐą 
- ɉÇÒÁÎİÌÌÅÒÄÅËÉ ÂÏĥÌÕËÌÁÒ ÈÁÃÍÉ ÁÒÔÁÒÓÁ ȰÆÕÒÄÁȱ ÙÁÐą ÏÌÕĥÕÒɊ 
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1.10 .ƻǒƭǳƪƭŀǊ IŀŎƳƛ Ґ tƻǊŜ {ǇŀŎŜ  

o 4ÏÐÒÁË ÐÁÒÔÉËİÌÌÅÒÉ ɉÔÁÎÅÃÉËÌÅÒÉɊ ÁÒÁÓąÎÄÁËÉ ÂÏĥÌÕËÌÁÒ ȰÐÏÒȱ ɍÐÏÒÅɎ ÏÌÁÒÁË ÁÄÌÁÎÄąÒąÌąÒ. 

Bunlar ya su ya da hava ile doludurlar. 

o 4ÏÐÒÁË ÂİÎÙÅÓÉȟ ÐÏÒÌÁÒąÎ ÂİÙİËÌİøİ ÙÁÎąÎÄÁȟ ÔÏÐÌÁÍ ÐÏÒ ÈÁÃÍÉÎÉÎ ɉÂÏĥÌÕËÌÁÒ ÈÁÃÍÉɊ 

ÂÅÌÉÒÌÅÎÍÅÓÉÎÄÅ ĘÎÅÍÌÉ ÂÉÒ ÒÏÌ ÏÙÎÁÒȢ  

o +ÁÂÁ ÂİÎÙÅÌÉ ÔÏÐÒÁËÌÁÒ ɉËÕÍÌÕɊ ÄÁÈÁ ÂİÙİË ÐÏÒÌÁÒÁ ÓÁÈÉÐÔÉÒÌÅÒȟ ÆÁËÁÔ ÔÏÐÌÁÍ ÐÏÒ 

ÈÁÃÉÍÌÅÒÉ ÄÁÈÁ ÁÚÄąÒ. 

o dÎÃÅ ÂİÎÙÅÌÉ ÔÏÐÒÁËÌÁÒ ɉËÉÌÌÉɊ ÄÁÈÁ ËİëİË ÐÏÒÌÁÒÁ ÓÁÈÉÐÔÉÒÌÅÒȟ ÁÍa toplam por hacimleri 

ÄÁÈÁ ÆÁÚÌÁÄąÒȢ  

1.11 1.7.5 ¢ƻǇǊŀƪ DŜœƛǊƎŜƴƭƛƐƛ Ґ Soil Permeability 

o 'ÅëÉÒÇÅÎÌÉËȟ ÈÁÖÁ ÖÅ ÓÕÙÕÎ ÔÏÐÒÁËÔÁ ÎÅ ËÁÄÁÒ ÈąÚÌą ÈÁÒÅËÅÔ ÅÄÅÂÉÌÅÃÅøÉÎÉÎ ÂÉÒ ĘÌëİÔİÄİÒ. 

o (ÅÍ ÔÏÐÒÁË ÂİÎÙÅÓÉ ÈÅÍ ÄÅ ÔÏÐÒÁË ÙÁÐąÓą ÇÅëÉÒÇÅÎÌÉËÔÅ ĘÎÅÍÌÉ ÒÏÌ ÏÙÎÁÒ. 
 

1.11.1 ¢ƻǇǊŀƪ .ǸƴȅŜǎƛ ǾŜ DŜœƛǊƎŜƴƭƛƪ 

  

 

 Ŝƪƛƭ мΦ15 Suyun killi ve kumlu topraktaki hareketi 

1.11.2 ¢ƻǇǊŀƪ ¸ŀǇƤǎƤ ǾŜ DŜœƛǊƎŜƴƭƛƪ  

 

 Ŝƪƛƭ мΦ16 {ǳȅǳƴ ŦŀǊƪƭƤ ȅŀǇƤǎŀƭ ǀȊŜƭƭƛƪ ƎǀǎǘŜǊŜƴ ǘƻǇǊŀƪƭŀǊŘŀƪƛ ƘŀǊŜƪŜǘƛ 



12 
 

1.12 Toprak Suyu = Soil Water 

o Doygun toprakta [Saturated soilɎ ÂÏĥÌÕËÌÁÒ ÔÁÍÁÍąÙla su ile doludur.  

o 9ÅÒëÅËÉÍÉ ÓÕÙÕ ɍGravitational waterɎȟ ÙÅÒ ëÅËÉÍÉ ÅÔËÉÓÉÙÌÅ ÈÁÒÅËÅÔ ÅÄÅÎ ÓÕÄÕÒȢ 'ÅÎÅÌÌÉËÌÅ 

ÄÁÈÁ ÂİÙİË ÐÏÒÌÁÒÄÁ ɍ-Ácro-pores] bulunan sudur. 

o Kapillar su [Capillary waterɎȟ ÙÅÒëÅËÉÍÉÎÅ ËÁÒĥą ÁÄÅÚÙÏÎ ɍadhesion] ve kohezyon 

[cohesion] ile toÐÒÁËÔÁ ÔÕÔÕÌÁÎ ÓÕÄÕÒȢ "Õ ÓÕ ÇÅÎÅÌÌÉËÌÅ ÄÁÈÁ ËİëİË ÐÏÒÌÁÒÄÁ ɍMicro-pores] 

ÖÅÙÁ ÂÉÒ ÆÉÌÍ ÏÌÁÒÁË ɉëÏË ÉÎÃÅ ÂÉÒ ÎÅÍ ÔÁÂÁËÁÓą ÏÌÁÒÁËɊ ÔÏÐÒÁË ÔÁÎÅÃÉËÌÅÒÉÎÉÎ ëÅÖÒÅÓÉÎÄÅ 

tutulur.  

o +ÁÙąÔ ÅÄÉÌÅÂÉÌÉÒ ÂÉÒ ÙÁøÍÕÒ ÏÌÁÙąÎÄÁÎ ÓÏÎÒÁȟ ÙÅÒëÅËÉÍÉ ÓÕÙÕ ÔÏÐÒÁøą ÔÅÒË ÅÔÔÉøÉÎÄÅȟ toprak 

Ȱ4ÁÒÌÁ +ÁÐÁÓÉÔÅÓÉȱÎÄÅÄÉÒ ɍ&ÉÅÌÄ -ÏÉÓÔÕÒÅ #ÁÐÁÃÉÔÙɎȢ   

o 4ÏÐÒÁËÔÁËÉ ÓÕȟ ÂÉÔËÉÌÅÒ ÔÁÒÁÆąÎÄÁÎ ËÕÌÌÁÎąÌÁÍÁÙÁÃÁË ËÁÄÁÒ ÔÁÎÅÃÉËÌÅÒÃÅ ÓąËą ÂÉÒ ĥÅËÉÌÄÅ 

ÔÕÔÕÌÄÕøÕÎÄÁȟ ÔÏÐÒÁË ÓÕ ÉëÅÒÉøÉ ȰÓÏÌÍÁ ÎÏËÔÁÓąȱÎÄÁÄąÒ ɍ×ÉÌÔÉÎÇ ÐÏÉÎÔɎȢ  

 

 

 Ŝƪƛƭ мΦ17 Toprak suyu 

1.12.1  9ƭǾŜǊƛǒƭi Su Kapasitesi = Available Water Capacity 
 

o %ÌÖÅÒÉĥÌÉ ÓÕ ËÁÐÁÓÉÔÅÓÉȟ ÂÉÔËÉÌÅÒÃÅ ËÕÌÌÁÎąÌÁÂÉÌÉÒ ÓÕ ÍÉËÔÁÒąÎąÎ ÂÉÒ ĘÌëİÔİÄİÒ.  

o 'ÅÎÅÌÄÅ ÔÁÒÌÁ ËÁÐÁÓÉÔÅÓÉÎÄÅËÉ ÔÏÐÒÁË ÎÅÍ ÉëÅÒÉøÉ ÉÌÅ ÓÏÌÍÁ ÎÏËÔÁÓąÎÄÁËÉ ÔÏÐÒÁË ÎÅÍ 

ÉëÅÒÉøÉ ÁÒÁÓąÎÄÁËÉ ÆÁÒË ÏÌÁÒÁË ÔÁÎąÍÌÁÎąÒȢ  

o Bu, ÂÉÒ ÂÉÔËÉ ÔÁÒÁÆąÎÄÁÎ ËÕÌÌÁÎąÌÁÂÉÌÉÒ ÓÕÙÕ ÉÆÁÄÅ ÅÄÅÒȢ  

 

 

 Ŝƪƛƭ мΦ 18Toprak suyu 
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mŘŜǾ 1. SORULAR 

Soru1. Ankara ɀ 0ÏÌÁÔÌą dÌëÅÓÉȭÎÄÅËÉ ΩΦΦ ÄĘÎİÍÌİË ÁÒÁÚÉÓÉÎÄÅ 3ÉÌÔÌÉ 4ąÎ ɉ3,Ɋ ÂİÎÙÅÌÉ ÂÉÒ ÔÏÐÒÁøą ÏÌÁÎ ÂÉÒ 

ëÉÆÔëÉȟ ÁÒÁÚÉÓÉÎÉÎ ΨΦ ÃÍȭÌÉË İÓÔ ÔÏÐÒÁøąÎÄÁ ÔÁÒÌÁ ËÁÐÁÓÉÔÅÓÉ ɉ4+Ɋ ÖÅ ÓÏÌÍÁ ÎÏËÔÁÓą ɉ3.ɊȭÎÄÁ ÔÕÔÕÌÁÎ ÓÕ 

ÍÉËÔÁÒąÎą ɉËÇ ÖÅÙÁ Í3, 1000 kg su = 1m3Ɋ ÂÅÌÉÒÌÅÙÅÒÅË ÁÒÁÚÉÓÉÎÄÅËÉ ÅÌÖÅÒÉĥÌÉ ÓÕ ÍÉËÔÁÒąÎą ɉ%3Ɋ ÂÉÌÍÅË 

ÉÓÔÅÍÅËÔÅÄÉÒȢ "ÉÒ ÄÏøÁÌ ËÁÙÎÁË ÙĘÎÅÔÉÍ ÕÚÍÁÎą ÏÌÁÒÁËȟ ÉÓÔÅÎÉÌÅÎ ÂÕ ÄÅøÅÒÌÅÒÉ ÈÅÓÁÐÌÁÙąÎąÚȩ 

Bilgi1: Toprak "ÉÌÇÉÓÉ ÄÅÒÓÉ ËÁÐÓÁÍą ÉëÅÒÉÓÉÎÄÅ ÙÁÐąÌÁÎ ÈÅÓÁÐÌÁÒÄÁȟ Ȱderinlikȱ ɉ,ȟ ÍÅÔÒÅɊ ÏÌÁÒÁË ÖÅÒÉÌÅÎ 

ÔÏÐÒÁË ÖÅ ÓÕ ÍÉËÔÁÒÌÁÒąȟ ÂÉÒÉÍ ÁÌÁÎÄÁËÉ ÔÏÐÒÁË ÖÅÙÁ ÓÕ ÈÁÃÍÉ ɉ,3 / L2Ɋ ĥÅËÌÉÎÄÅ ÙÏÒÕÍÌÁÎÁÃÁËÔąÒȢ 

Bilgi Ψȡ 9ÁÐąÌÁÎ ÈÅÓÁÐÌÁÒÄÁ ÂÁĥËÁ ÔİÒÌİ ÖÅÒÉÌÍÅÄÉøÉ ÔÁËÄÉÒÄÅȟ ÔÏÐÒÁøąÎ ÈÁÃÉÍ ÁøąÒÌąøą ɉ(!Ɋ ÖÅ ÓÕÙÕÎ 

ĘÚÇİÌ ÁøąÒÌąøą ÓąÒÁÓąÙÌÁ ΧΨΫΦ ËÇ Í-3 ve 1000 kg m-3 ÏÌÁÒÁË ÁÌąÎÁÃÁËÔąÒȢ 

Soru ΨȢ ΩΦΦ ÄĘÎİÍ ÂÉÒ ÁÒÁÚÉ ÖÅ 3, ÂİÎÙÅÌÉ ÂÉÒ ÔÏÐÒÁË ÉëÉÎ 3ÏÒÕ ΧȭÄÅ Í3 ÏÌÁÒÁË ÈÅÓÁÐÌÁÄąøąÎąÚ 4+ȟ 3. ÖÅ 

%3 ÍÉËÔÁÒąÎą ȰÍÍȱ ÏÌÁÒÁË ÉÆÁÄÅ ÅÄÉÎÉÚȩ 

Soru ΩȢ %øÅÒ ÂÕ ÔÏÐÒÁË ÁÌÄąøą ÙÁøąĥąÎ ϻΫΦȭÓÉÎÄÅ 4+ȭÙÁ ÕÌÁĥąÙÏÒ ÉÓÅ ɉÙÁÎÉ ÂÕ ÔÏÐÒÁËÔÁ ÙÅÒ ëÅËÉÍÉ 

ËÕÖÖÅÔÌÅÒÉ ÅÔËÉÓÉ ÉÌÅ ÁÌąÎÁÎ ÙÁøąĥąÎ ÙÁÒąÓą ÔÏÐÒÁË ÐÒÏÆÉÌÉÎÉ ÔÅÒË ÅÔÔÉËÔÅÎ ÓÏÎÒÁ 4+ȭÙÁ ÕÌÁĥąÌÍÁËÔÁÄąÒɊ ÖÅ 

ΨάȢΦίȢΨΦΦή ÔÁÒÉÈÉÎÄÅ ÓÁÁÔÔÅËÉ ÍÉËÔÁÒą Ϋ ÍÍ ÏÌÁÎ ÂÉÒ ÙÁøÍÕÒ ΧΦ ÓÁÁÔ ÂÏÙÕÎÃÁ ÙÁøÍąĥ ɉÙÁøąĥ ĥÉÄÄÅÔÉ ) Ђ 

5 mm saat-1Ɋ ÉÓÅȟ ÂÕ ÁÒÁÚÉÄÅ ÔÏÐÒÁøąÎ 4+ȭÓÉÎÄÅ ÏÌÕÐ ÏÌÍÁÄąøąÎą ÈÅÓÁÐÌÁÙąÎąÚȩ 

Bilgi Ωȡ !ÒÁÚÉ ÁÌÁÎ ĘÌëİÍÌÅÒÉ ÉëÉÎ ÁĥÁøąÄÁËÉ ëÉÚÅÌÇÅÙÉ ËÕÌÌÁÎąÎąÚȢ 

KÉÚÅÌÇÅ ΧȢ !ÒÁÚÉ ÁÌÁÎ ĘÌëİÌÅÒÉ 

1 ar 100 m2 

Χ ÄÅËÁÒ Ђ Χ ÄĘÎİÍ ɉÄÁɊ 1000 m2 

1 hektar (ha) 10000 m2 

1 hektar ΧΦ ÄĘÎİÍ 

Χ ÄĘÎİÍ 10 ar 

1 km2 10 hektar 
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mŘŜǾ 1. CEVAPLAR 

Cevap1 

$ÅÒÓ ÎÏÔÕ Ȱ%ÌÖÅÒÉĥÌÉ 3Õ +ÁÐÁÓÉÔÅÓÉȱ ÇÒÁÆÉøÉÎÄÅÎ 3, ÉëÉÎ 4+ ÖÅ 3. ÄÅøÅÒÌÅÒÉ ÓąÒÁÓąÙÌÁ ÈÁÃÉÍÓÅÌ ÙİÚÄÅ 

ÏÌÁÒÁË ϻΩΫ ÖÅ ϻΧΪ ÏËÕÎÕÒ ɉÄÅøÅÒÌÅÒ ÙÁËÌÁĥąË ÏÌÁÒÁË ÂÅÌÉÒÌÅÎÍÉĥÔÉÒɊȢ  

%35TK=            [1] 

%14SN=            [2] 

300 da (=300.000 m2ɊȭÌąË ÁÒÁÚÉÎÉÎ İÓÔ ΨΦ ÃÍ ɉΦȟΨΦ ÍɊȭÄÅ ÂÕÌÕÎÁÎ ÔÏÐÌÁÍ ÔÏÐÒÁË ÈÁÃÍÉ 6t ise, 

32

t 60000m0,20m300000mV =Ö=         [3] 

"Õ ÔÏÐÒÁË ÈÁÃÍÉÎÄÅ 4+ ÖÅ 3.ȭÄÁ ÔÕÔÕÌÁÎ ÓÕ ÍÉËÔÁÒą ÓąÒÁÓąÙÌÁ 7TK ve WSN ise,  

3

TK 21000m600000,35W =Ö=         [4] 

3

SN 8400m600000,14W =Ö=         [5] 

"Õ ÄÕÒÕÍÄÁȟ ÂÕ ÔÏÐÒÁË ÈÁÃÍÉÎÄÅËÉ %3 ÍÉËÔÁÒą 7ES ÉÓÅ ɉ%ĥȢ ɍάɎɊȟ  

SNTKES WWW -=           [6] 

3

SNTKES 12600m840021000WWW =-=-=       [7] 

Cevap2 

TK, SN ÖÅ %3 ÍÉËÔÁÒąÎąÎ ÄÅÒÉÎÌÉË ÏÌÁÒÁË ÉÆÁÄÅÌÅÒÉ ɉÍÍɊ ÓąÒÁÓąÙÌÁ $TK, DSN ve DES ise ve derinlik de 

ȰÈÁÃÉÍȾÁÌÁÎȱ ÏÌÄÕøÕÎÁ ÇĘÒÅ ɉ%ĥȢ ɍήɎɊȟ 

m
m

m

A

V
D

2

3

=Ö=            [8] 

70mm0,07m
300000m

21000m
D

2

3

TK ===        

        [9] 

28mm0,028m
300000m

8400m
D

2

3

SN ===         [10] 

42mm0,042m
300000m

12600m
D

2

3

ES ===         [11] 
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Cevap 3 

$İĥÅÎ ÔÏÐÌÁÍ ÙÁøąĥ ÍÉËÔÁÒą 0 ÍÍ ÉÓÅ ɉ%ĥȢ ɍΧΨɎɊȟ 

mmsaat
saat

mm
tIP =Ö=Ö=          [12] 

50mm105tIP =Ö=Ö=          [13] 

$İĥÅÎ ÙÁøąĥąÎ ϻΫΦȭÓÉ ÙÅÒ ëÅËÉÍÉ ËÕÖÖÅÔÌÅÒÉ ÉÌÅ ÔÏÐÒÁË ÐÒÏÆÉÌÉÎÉ ÔÅÒË ÅÄÉÙÏÒ ÉÓÅȟ ÔÏÐÒÁËÔÁ ÁÎÃÁË ΨΫ ÍÍ 

ɉЂ ΦȟΦΨΫ ÍɊ ÓÕ ËÁÌÍąĥÔąÒ ɉΨΫ ÍÍ ЅЅ έΦ ÍÍ ÏÌÄÕøÕÎÄÁÎȟ 4+ȭÙÁ ÕÌÁĥąÌÁÍÁÍąĥÔąÒɊȢ  

Veya, 

32

2

3

2

3

7500m300000m
m

0,025m

m

0,025m
0,025m =ÖÝ=      [14] 

33 7500m21000m >>           [15] 

!ÒÁÚÉ 4+ȭÙÁ ÕÌÁĥÁÍÁÍąĥÔąÒȢ 

 

70mm

25mm

21000m

7500m
3

3

=  
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2. .m[«a 

2.1 Toprak ana maddesi  

Topraklar, aÒÚ ËÁÂÕøÕÎÕ ÏÌÕĥÔÕÒÁÎ ËÁÙÁÌÁÒȟ ÍÉÎÅÒÁÌÌÅÒ ÖÅ ÏÒÇÁÎÉË ÍÁÄÄÅÌÅÒÉÎ ëÅĥÉÔÌÉ ÄÏøÁÌ 

ÅÔÍÅÎÌÅÒ ÉÌÅ ÐÁÒëÁÌÁÎÍÁÓąȟ ÁÙÒąĥÍÁÓą ÖÅ ÁÙÒąĥÁÎ ÂÉÒ ËąÓąÍ İÒİÎÌÅÒÉÎ ÔÅËÒÁÒ ÂÉÒÌÅĥÅÒÅË ÙÅÎÉ 

ÂÉÌÅĥÉÍÌÅÒ ÍÅÙÄÁÎÁ ÇÅÔÉÒÍÅÓÉ ÓÏÎÕÃÕ ÏÌÕĥÁÎ ÁÎÁ ÍÁÔÅÒÙÁÌ İÚÅÒÉÎÄÅ ÇÅÌÉĥÍÅËÔÅÄÉÒÌÅÒȢ 

 

 Ŝƪƛƭ нΦм !ȅǊƤǒƳŀ ǸǊǸƴƭŜǊƛ 

2.1.1 ¸ŜǊ ƪǸǊŜƴƛƴ ƎŜƴŜƭ ȅŀǇƤǎƤ 

 

 Ŝƪƛƭ нΦн ¸ŜǊƪǸǊŜƴƛƴ ȅŀǇƤǎƤ 
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 Ŝƪƛƭ нΦо !ǊȊ ƪŀōǳƐǳ ǾŜ Ǹǎǘ Ƴŀƴǘƻ 

 

 Ŝƪƛƭ нΦп Yŀȅŀ ŘǀƴƎǸǎǸ 
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 Ŝƪƛƭ нΦр ¢ƻǇǊŀƪ ŀƴŀ ƳŀŘŘŜǎƛΥ  YŀȅŀƭŀǊ 

2.2  Toprak ana maddesi  

2.2.1 tǸǎƪǸǊǸƪ ƪŀȅŀƭŀǊ 

-ÁÇÍÁÎąÎ ÁÒÚ ËÁÂÕøÕÎÕÎ ëÅĥÉÔÌÉ ÄÅÒÉÎÌÉËÌÅÒÉÎÄÅ ÓÏøÕÍÁÓą ÓÏÎÕÃÕÎÄÁ ÏÌÕĥÍÕĥÌÁÒÄąÒȢ !ÒÚąÎ 

ÄÅÒÉÎÌÉËÌÅÒÉÎÄÅ ÙÁÖÁĥ ÙÁÖÁĥ ÓÏøÕÍÁ ÓÏÎÕÃÕ ÉÒÉ ËÒÉÓÔÁÌÌÅÒ ÏÌÕĥÔÕÒÁÒÁË ÏÌÕĥÁÎ ËÁÙÁÌÁÒÁ Éë 

ÐİÓËİÒİËȠ ÁÒÚąÎ ÙİÚÅÙÉÎÅ ÙÁËąÎ ËąÓąÍÌÁÒÄÁ ëÁÂÕË ÓÏøÕÄÕËÌÁÒąÎÄÁÎ ÉÒÉ ËÒÉÓÔÁÌÌÅÒ 

ÇÅÌÉĥÔÉÒÅÍÅÄÅÎ ÏÌÕĥÁÎ ÐİÓËİÒİË Ëayalara da Äąĥ ÐİÓËİÒİË ËÁÙÁÌÁÒ ÁÄą ÖÅÒÉÌÍÅËÔÅÄÉÒȢ  

 

 

 

 Ŝƪƛƭ нΦс ǇǸǎƪǸǊǸƪ ƪŀȅŀƭŀǊ 
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Resim 2.1 Granit (a), diorit (b) ve bazalt (c) 

2.2.2 Tortul Kayalar 

-ÉÎÅÒÁÌ ÍÁÔÅÒÙÁÌÌÅÒÉ ÉÌÅ ÂÉÒÌÉËÔÅ ËÕÍȟ ÓÉÌÔ ÖÅ ËÉÌ ÇÉÂÉ ÁÙÒąĥÍÁ İÒİÎÌÅÒÉÎÉÎȟ ÇÅÎÅÌÌÉËÌÅ ÔÏÐÏÇÒÁÆÙÁÎąÎ ÅÎ 

alëÁË ÙÅÒÌÅÒÉÎÄÅȟ ÓÕÌÕ ÏÒÔÁÍÌÁÒÄÁ ëĘËÅÌÍÅÓÉ ÖÅ ÓÏÎÒÁ ÂİÙİË ÂÁÓąÎëÌÁÒ ÅÔËÉÓÉ ÉÌÅ ËÁÙÁ ĥÅËÌÉÎÄÅ 

ÐÅËÉĥÍÅÓÉ ÓÕÒÅÔÉÙÌÅ ÏÌÕĥÍÕĥÌÁÒÄąÒȢ   

 

  Ŝƪƛƭ нΦ7 Tortul kayalar 

 

 

B 

C 
R 
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Resim 2.2 YǳƳ ǘŀǒƤ όŀύΣ Yƛƭ ǘŀǒƤ όōύ ǾŜ  Ŝȅƭ όŎύ 

2.2.3 .ŀǒƪŀƭŀǒƤƳ ƪŀȅŀƭŀǊƤ 

(ÅÍ ÐİÓËİÒİË ÈÅÍ ÄÅ ÔÏÒÔÕÌ ËÁÙÁÌÁÒÄÁÎ ÏÌÕĥÁÎȟ ÆÁËÁÔ ÂİÙİË ÂÁÓąÎëÌÁÒÁ ÖÅ ÙİËÓÅË ÓąÃÁËÌąË 

ÄÅÒÅÃÅÌÅÒÉÎÅ ÍÁÒÕÚ ËÁÌÄąËÌÁÒąÎÄÁÎȟ ÍÉÎÅÒÁÌ ËÒÉÓÔÁÌÌÅÒÉÎÉÎ ÄÉÚÉÌÉĥȟ ĥÅËÉÌ ÖÅ ÂİÙİËÌİËÌÅÒÉ ÄÅøÉĥÍÉĥ 

ÂÕÌÕÎÁÎ ËÁÙÁÌÁÒÄąÒȢ 

 

 Ŝƪƛƭ нΦ8 Metamorfik kayalar 

 

K

U

M 

SĶ

LT 
KĶ

L  
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Resim 2.3 Gnays (a), kuvarsit (b), merƳŜǊ όŎύΣ ǒƛǎǘ όŘύ ǾŜ ǎƭŜȅǘ όŜ) 

2.3 Organik ana materyal  

'ÅÎÅÌÌÉËÌÅ ÂÕÚÕÌ ÄÅÖÉÒÌÅÒÉÎÄÅȟ ÂÕÚÕÌÌÁÒąÎ ÅÔËÉÓÉÎÅ ÍÁÒÕÚ ËÁÌÍąĥ ÂÕÌÕÎÁÎ ÎÅÍÌÉ ÂĘÌÇÅÌÅÒ ÉëÉÎ ĘÎÅÍÌÉ 

ÏÌÁÎ ÂÕ ÁÎÁ ÍÁÔÅÒÙÁÌ ÔÉÐÉÎÅȟ İÌËÅÍÉÚÄÅ ÂÁÚą ÅÓËÉ ÇĘÌ ÙÁÔÁËÌÁÒąÎÄÁ ËİëİË ÁÌÁÎÌÁÒ ÈÁÌÉÎÄÅ 

ÒÁÓÔÌÁÎÍÁËÔÁÄąÒȢ 

 

 

 Ŝƪƛƭ нΦ9 4ǸǊǸƳŜ ǾŜ ŀȅǊƤǒƳŀ 

 

c 

a 
b 

c a 
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Resim 2.4 organik ana materyal 

o KĘËÅÌÔÉ ÔÕÒÂÁÌÁÒą 

o Lifli turbalar 

o Odunsu turbalar  

2.4 ¢ƻǇǊŀƐƤƴ ȅŀǇƤǎƤƴŘŀ ōǳƭǳƴŀƴ ƳƛƴŜǊŀƭƭŜǊ 
 
"ÉÒ ÍÉÎÅÒÁÌȟ ÄÏøÁÌ ÂÉÒ ÉÎÏÒÇÁÎÉË ÍÁÄÄÅ ÏÌÕÐȟ ËÉÍÙÁÓÁÌ ÂÉÌÅĥÉÍÉ ÙÁ ÂÅÌÉÒÌÉÄÉÒ ÙÁ ÄÁ ÂÅÌÉÒÌÉ ÓąÎąÒÌÁÒ 

dÝÈÉÌÉÎÄÅ ÄÅøÉĥÉËÌÉËÌÅÒ ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ 

o +ÒÉÓÔÁÌ ĥÅËÌÉ 

o Dilinim 

o Sertlik 

o 2ÅÎË ëÉÚÇÉÌÅÒÉ 

o vÚÇİÌ ÁøąÒÌąË 

o KĘÚİÎİÒÌİË 

o +ąÒąÌÍÁ 

o 9ÁÎÓąÔÍÁ  
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Resim 2.5 Kuvars (a) , kalsit (b,c) , prit (d) 

2.4.1 ¢ƻǇǊŀƪ ǾŜ ǘƻǇǊŀƪ ƻƭǳǒǘǳǊŀƴ ƪŀȅŀƭŀǊŘŀ Ŝƴ ŦŀȊƭŀ ȅŜǊ ŀƭŀƴ ƳƛƴŜǊŀƭƭŜǊ  

 

 Ŝƪƛƭ 2.10 MƛƴŜǊŀƭ ƎǊǳǇƭŀǊƤΣ ƪƛƳȅŀǎŀƭ ȅŀǇƤƭŀǊƤ ǾŜ ōǳƭǳƴƳŀ ƪǊƛǘŜǊƭŜǊƛ 

 

 

 

 

 

 

 

 

b 

a 

e 

d 
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 Ŝƪƛƭ нΦм1 MƛƴŜǊŀƭ ƎǊǳǇƭŀǊƤΣ ƪƛƳȅŀǎŀƭ ȅŀǇƤƭŀǊƤ ǾŜ ōǳƭǳƴƳŀ ƪǊƛǘŜǊƭŜǊƛ όŘŜǾŀƳύ 

 

 Ŝƪƛƭ нΦ12 MƛƴŜǊŀƭ ƎǊǳǇƭŀǊƤΣ ƪƛƳȅŀǎŀƭ ȅŀǇƤƭŀǊƤ ǾŜ ōǳƭǳƴƳŀ ƪǊƛǘŜǊƭŜǊƛ όŘŜǾŀƳύ 

Oksijenin; silisyum ve demiÒ ÇÉÂÉ ÅÌÅÍÅÎÔÌÅÒ ÉÌÅ ÂÉÒÌÅĥÍÅÓÉ ÓÏÎÕÃÕ ÍÅÙÄÁÎÁ ÇÅÌÅÎ 3É/2 ve Fe2O3 gibi 

ÂÉÌÅĥÉËÌÅÒÅ oksit mineralleri ÁÄą ÖÅÒÉÌÍÅËÔÅÄÉÒȢ 
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                                        2Fe2O3 . 3H2O             SiO2  

Resim 2.6 Limonit ve kuvars kumu 

Ca(OH)2 ve Mg(OH)2 gibi baÚÉË ÂÉÌÅĥÉËÌÅÒÉÎ #/2 ÉÌÅ ÂÉÒÌÅĥÍÅÓÉ ÓÏÎÕÃÕȟ ÔÏÐÒÁË ÏÌÕĥÕÍÕÎÄÁ ÂİÙİË 

ĘÎÅÍ ÔÁĥąÙÁÎ karbonat mineralleri ÏÌÕĥÍÁËÔÁÄąÒȢ 

 

Resim 2.7 Kalsit CaCO3 (a), Siderit FeCO3 (b) ve Magnezit MgCO3 (c) 

%Î ÆÁÚÌÁ ÍÉÎÅÒÁÌ ÔİÒİÎİ ÉëÅÒÅÎ ÇÒÕÐ ÓÉÌÉËÁÔ ÇÒÕÂÕ ÏÌÕÐȟ ÂÕÎÌÁÒ #Áȟ -Çȟ .Áȟ +ȟ &Å ÖÅ !ÌȭÕÎ  

o ortosilisik asit (H4SiO4) 

o metasilisik asit (H2SiO3) 

o polisilisik asit (H4Si3O8) 

ÇÉÂÉ ëÅĥÉÔÌÉ ÓÉÌÉÓ ÁÓÉÔÌÅÒÉ ÉÌÅ ÂÁøÌÁÎÍÁÓą ÓÏÎÕÃÕ ÍÅÙÄÁÎÁ ÇÅÌÅÎ ÂÉÌÅĥÉËÌÅÒÉ ÄÕÒÕÍÕÎÄÁÄąÒȢ    

 

c 

b 

d 
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                                        NaAl Si3O8  + CaAl2 Si2O8                                           KAl Si3O8  

Resim 2.8 Plajioklas ve K-feldspat 

"ÉÒ ÍÉÎÅÒÁÌȟ ÅÒÇÉÍÉĥ ÍÁÇÍÁÔÉË ËİÔÌÅÎÉÎ ÓÏøÕÙÁÒÁË ÓÅÒÔÌÅĥÍÅÓÉ ÓÏÎÕÃÕÎÄÁ ÍÅÙÄÁÎÁ ÇÅÌÍÉĥ ÉÓÅȟ ÂÕÎÁ 

birincil mineral ÁÄą ÖÅÒÉÌÍÅËÔÅÄÉÒȢ %øÅÒ ÂÉÒ ÍÉÎÅÒÁÌȟ ÂÉÒÉÎÃÉÌ ÍÉÎÅÒÁÌÌÅÒÄÅÎ ÓąÃÁËÌąËȟ ÇÁÚ ÖÅ ÓąÖąÌÁÒąÎ 

ÅÔËÉÓÉ ÉÌÅ ÄÅøÉĥÅÒÅË ÍÅÙÄÁÎÁ ÇÅÌÍÉĥ ÉÓÅȟ ÂÕÎÁ ikincil mineral denilmektedir. 

o Kuvars ve feldspatlar [birincil] 

o Karbonatlar, oksitler ve kil mineralleri [ikincil]   

 

Resim 2.9 Kaolinit (Al2(OH)4Si2O5) 
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mŘŜǾ 2. SORULAR 

3ÏÒÕΧ !ÎÁ ËÁÙÁÄÁÎ ÔÏÐÒÁË ÏÌÕĥÕÍÕÎÕ ÂÁÓÉÔ ÂÉÒ ÁËąĥ ĥÅÍÁÓą ëÉÚÅÒÅË ÇĘÓÔÅÒÉÎÉÚȩ ɉ4ÏÐÒÁË "ÉÌÇÉÓÉ +ÉÔÁÂąȟ 

3ÁÙÆÁ ΧΩȟ ΧȢ ÐÁÒÁøÒÁÆɊȢ vÒÎÅË ĥÅÍÁ ÁĥÁøąÄÁ ÖÅÒÉÌÍÉĥÔÉÒȡ ÓÏÒÕ ÉĥÁÒÅÔÌÅÒÉ ÓÉÚÌÅÒ ÔÁÒÁÆąÎÄÁÎ ÄÏÌÄÕÒÕÌÁÃÁË 

ËąÓąÍÌÁÒÄąÒȢ "Õ ÂÉÒ ĘÒÎÅËÔÉÒȠ ÙÏÒÕÍÌÁÎÍÁÓąȟ ÄÅøÉĥÔÉÒÉÌÍÅÓÉȟ ÆÁÒËÌą ÂÉÒ ĥÅËÉÌÄÅ ÏÌÕĥÔÕÒÕÌÍÁÓą ÓÉÚÌÅÒÅ 

ÂÁøÌąÄąÒȢ 

 

¤ÅËÉÌ ΧȢ vÒÎÅË ÁËąĥ ĥÅÍÁÓą 

3ÏÒÕΨ !ÎÁ ÍÁÔÅÒÙÁÌ ËÉÍÙÁÓą ÉÌÅ ÔÏÐÒÁË ÖÅÒÉÍÌÉÌÉøÉ ÁÒÁÓąÎÄÁËÉ ÉÌÉĥËÉÙÉ ÉÒÄÅÌÅÙÉÎÉÚȩ 

3ÏÒÕΩ 4ÏÐÒÁøąÎ ÙÁÐąÓąÎÄÁ ÂÕÌÕÎÁÎ ÍÉÎÅÒÁÌÌÅÒÉÎ ĘÚÅÌÌÉËÌÅÒÉÎÉÎ ÂÉÌÉÎÍÅÓÉ ÈÁÎÇÉ ÁëąÌÁÒÄÁÎ ÙÁÒÁÒÌąÄąÒȩ  

3ÏÒÕΪ %Î ÁÚ İë ÁÄÅÔ ÍÉÎÅÒÁÌ ÖÅÒÅÒÅËȟ ÂÕÎÌÁÒąÎ ÈÁÎÇÉ ĘÚÅÌÌÉËÌÅÒÉ ÂÉÔËÉÓÅÌ İÒÅÔÉÍ ÁëąÓąÎÄÁÎ ÔÏÐÒÁøÁ ÅË 

ÄÅøÅÒ ÖÅÒÍÅËÔÅÄÉÒȢ 

3ÏÒÕΫ (ÅÒÈÁÎÇÉ ÂÉÒ ÔÁĥąÎÍąĥ ÁÎÁ ÍÁÔÅÒÙÁÌÉ ĘÒÎÅË ÁÌÁÒÁË ɉÁÌÕÖÉÙÁÌȟ ÇĘÌ ÄÏÌÇÕÓÕȟ ËÕÍÕÌȟ ÖÏÌËÁÎÉË ËİÌ 

ÖÓɊȟ ÂÕ ÁÎÁÍÁÔÅÒÙÁÌÉÎȟ ÉËÌÉÍȟ ÂÉÔËÉ ĘÒÔİÓİȟ ÔÏÐÏøÒÁÆÙÁ ɉÙÅÒÙİÚİ ĥÅËÉÌÌÅÒÉɊ ÖÅ ÔÏÐÒÁË ÉÌÅ ÏÌÁÎ ËÁÒĥąÌąËÌą 

ÅÔËÉÌÅĥÉÍÌÅÒÉÎÉ ÁëąËÌÁÙÁÎ ÖÅ ÅÎ ÁÚ ΧΦ ÃİÍÌÅÄÅÎ ÏÌÕĥÁÎ ÂÉÒ ÐÁÒÁøÒÁÆ ÈÁÚąÒÌÁÙąÎąÚȩ 

Radyoaktif karbon (14#Ɋ KÁÌąĥÍÁÌÁÒą ÉÌÅ "ÉÒ 4ÏÐÒÁøąÎ 9ÁĥąÎąÎ "ÅÌÉÒÌÅÎÍÅÓÉ 

"ÉÌÇÉΧȢ "ÉÔËÉ ÖÅ ÈÁÙÖÁÎ ËÁÌąÎÔąÌÁÒąÎÄÁËÉ 14# ÙİÚÄÅÓÉ ÂÉÒ ÔÏÐÒÁøąÎ ÙÁĥąÎą ÔÁÈÍÉÎ ÅÔÍÅÄÅ ËÕÌÌÁÎąÌÁÂÉÌÉÒȢ 

Bilgi2. 14# ÅÌÅÍÅÎÔÉÎÉÎ ÙÁÒąÌÁÎÍÁ ĘÍÒİ ΫέΫΦ ÙąÌÄąÒȢ 

"ÉÌÇÉΩȢ !ĥÁøąÄÁËÉ ÅĥÉÔÌÉË ɉ%ĥȢ ɍΧɎɊ İÓÓÅÌ ÁÚÁÌÍÁ ÂÁøąÎÔąÌÁÒą ÉÌÅ ÒÁÄÙÏÁËÔÉÆ ËÁÒÂÏÎ ÅÌÅÍÅÎÔÉÎÉÎ ÙÁÒąÌÁÎÍÁ 

ĘÍÒİ ÁÒÁÓąÎÄÁËÉ ÉÌÉĥËÉÙÉ ÖÅÒÍÅËÔÅÄÉÒȢ 

kt

oeNN(t) -=            [1] 

Burada, 

.ɉÔɊȡ Ô ÚÁÍÁÎąÎÄÁ ÔÏÐÒÁËÔÁËÉ 14# ÍÉËÔÁÒą 

Noȡ Ô Ђ Φ ÏÌÄÕøÕÎÄÁ ÔÏÐÒÁËÔÁËÉ 
14# ÍÉËÔÁÒą 

Ëȡ İÓÓÅÌ ÁÚÁÌÍÁ ËÁÔÓÁÙąÓą 

Ôȡ ÚÁÍÁÎ ɉÙąÌɊ 

Soru1 %ĥȢ ɍΧɎ ÖÅ ȰÙÁÒąÌÁÎÍÁ ËÁÖÒÁÍąÎąȱ ËÕÌÌÁÎÁÒÁËȟ İÓÓÅÌ ÁÚÁÌÍÁ ËÁÔÓÁÙąÓą ɉËɊ ÖÅ 14#ȭÎÉÎ ÙÁÒąÌÁÎÍÁ 

ĘÍÒİ ɉÔ Ђ 4Ɋ ÁÒÁÓąÎÄÁ ÂÁĥËÁ ÂÉÒ ÅĥÉÔÌÉË ÇÅÌÉĥÔÉÒÉÎÉÚȩ 

Soru2 %øÅÒ 14#ȭİÎ ÙÁÒąÌÁÎÍÁ ĘÍÒİ 4 ɉÔ Ђ 4 Ђ ΫέΫΦ ÙąÌɊ ÉÓÅȟ ÇÅÌÉĥÔÉÒÄÉøÉÎÉÚ ÅĥÉÔÌÉøÉ ËÕÌÌÁÎÁÒÁË 14# ÉëÉÎ ȰËȱ 

ËÁÔÓÁÙąÓąÎą ÈÅÓÁÐÌÁÙąÎąÚȩ 

? ? ? ? ? 
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BilgiΪȢ (ÅÒÈÁÎÇÉ ÂÉÒ ÒÁÄÙÏÁËÔÉÆ ÍÁÄÄÅ ÉëÉÎ ȰË ËÁÔÓÁÙąÓąȱ ÄÅøÉĥÍÅÚÄÉÒ ÖÅ ÂÕÎÌÁÒ ÔÅÍÅÌ ÆÉÚÉË 

ËÉÔÁÐÌÁÒąÎÄÁ ÌÉÓÔÅÌÅÎÍÉĥÔÉÒȢ 

BilgiΫȢ "ÕÎÄÁÎ ÓÏÎÒÁËÉ ÓÏÒÕÌÁÒąÎąÚą ÁĥÁøąÄÁËÉ ĥÅËÉÌ ÉÌÅ ÂÁøÄÁĥÔąÒÁÒÁË ëĘÚİÎİÚȩ 

 

 

 

 

 

 

 

 

¤ÅËÉÌ ΧȢ +ąÒąËËÁÌÅ ÃÉÖÁÒąÎÄÁ ÁëąÌÁÎ ÔÏÐÒÁË ÐÒÏÆÉÌÉÎÉÎ ÈÏÒÉÚÏÎÌÁÒą ÖÅ ËÁÌąÎÌąËÌÁÒą 

Soru3 Orta-!ÎÁÄÏÌÕ ÂĘÌÇÅÓÉÎÄÅ +ąÒąËËÁÌÅ ÃÉÖÁÒąÎÄÁ ÁëąÌÁÎ ÂÉÒ ÔÏÐÒÁË ÐÒÏÆÉÌÉÎÉÎ ÁÎÁ ÈÁÔÌÁÒą ÙÕËÁÒąÄÁ 

ÖÅÒÉÌÍÉĥÔÉÒ ɉ¤ÅËÉÌ ΧɊȢ 9ÁÐąÌÁÎ ÒÁÄÙÏÁËÔÉÆ ÁÎÁÌÉÚÌÅÒ ÓÏÎÕÃÕÎÄÁ ÔÏÐÒÁË Ô Ђ Φ ÚÁÍÁÎąÎÄÁËÉ 14# ÉëÅÒÉøÉÎÉÎ 

ÁÎÃÁË ϻΨȢΫȭÕÎÕ ËÁÙąÐ ÅÔÔÉøÉ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ "ÕÎÁ ÇĘÒÅ ÔÏÐÒÁøąÎ ÙÁĥąÎą ÔÁÈÍÉÎ ÅÄÉÎÉÚȩ 

Soru4 "Õ ÔÏÐÒÁøąÎ ÙąÌÌąË ÏÌÕĥÕÍ ÈąÚą ÎÅÄÉÒ ɉÍÍ ÙąÌ-1)? 

Soru5 4ÏÐÒÁË ËÏÒÕÍÁÓąÚ ËÏĥÕÌÌÁÒÄÁ ÂÕ ÔÏÐÒÁËÔÁ ÅÒÏÚÙÏÎ ÐÉÍÌÅÒÉ ÉÌÅ ÙÁÐąÌÁÎ ĘÌëİÍÌÅÒÄÅ ÄÅȟ ÙąÌÌąË 

ÔÏÐÒÁË ËÁÙÂą ÈąÚąÎąÎ ΧΦ ÍÍ ÙąÌ-1 olÄÕøÕ ÂÅÌÉÒÌÅÎÄÉøÉÎÅ ÇĘÒÅȟ ÈÉëÂÉÒ ÔÏÐÒÁË ËÏÒÕÍÁ ĘÎÌÅÍÉ 

ÁÌąÎÍÁÄąøąÎÄÁȟ ÂÕ ÔÏÐÒÁË ËÁë ÙąÌ ÓÏÎÒÁ ! ÈÏÒÉÚÏÎÕÎÕ ËÁÙÂÅÔÍÉĥ ÏÌÁÃÁËÔąÒȩ  

Soru6 "Õ ÔÏÐÒÁË ÏÌÕĥÕÍÕ ÖÅ ËÁÙÂą ËÏĥÕÌÌÁÒąÎÄÁȟ ËÁë ÙąÌ ÓÏÎÒÁ ÁÎÁ ÍÁÔÅÒÙÁÌ ÁëąøÁ ëąËÁÃÁËÔąÒȩ 

Soru7 9ÁÐÔąøąÎąÚ ÂÕ ÈÅÓÁÐÌÁÒ ÖÅ ÅÌÄÅ ÅÔÔÉøÉÎÉÚ ÓÏÎÕëÌÁÒÁ ÄÁÙÁÎÁÒÁËȟ ÓÉÚÃÅ ÂÉÒ ÉÎÓÁÎ ĘÍÒİ ÈÁÎÇÉ 

ÓİÒÅëÌÅÒÉ ɉÔÏÐÒÁË ÏÌÕĥÕÍÕ ÖÅÙÁ ÔÏÐÒÁË ËÁÙÂą ÓİÒÅëÌÅÒÉÎÉɊ ÉÚÌÅÍÅÙÅ ÙÅÔÅÒÌÉÄÉÒȩ 

Soru8 "Õ ĘÄÅÖÉÎ ÁÎÁ ÆÉËÒÉÎÉ ÅÎ ÆÁÚÌÁ ÉËÉ ÃİÍÌÅ ÉÌÅ ÁëąËÌÁÙąÎąÚȩ 

 

 

 

 

 

 

 

 

A 

B 

C 

Solum 

Ana materyal 

20 cm 

40 cm 

40 cm 
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mŘŜǾ 2. CEVAPLAR 

Radyoaktif karbon (14#Ɋ KÁÌąĥÍÁÌÁÒą ÉÌÅ "ÉÒ 4ÏÐÒÁøąÎ 9ÁĥąÎąÎ "ÅÌÉÒÌÅÎÍÅÓÉ 

Cevap1  

kTktkt

o e0,51,0e0,5eNN(t) --- =Ý=Ý=        [1] 

( ) kT
2

1
lneln

2

1
lne0,5 kTkT -=ö

÷

õ
æ
ç

å
Ý=ö

÷

õ
æ
ç

å
Ý= --

      [2] 

ln2ln2ln1
2

1
ln -=-=ö
÷

õ
æ
ç

å
         [3] 

( ) kTln2kTln2eln
2

1
lne0,5 kTkT ==-=-Ý=ö
÷

õ
æ
ç

å
Ý= --

     [4] 

T

ln2
k

k

ln2
T =Ý=           [5] 

Cevap2  

0,0001205101,205
5750

0,6931

5750

ln2

T

ln2
k 4 =Ö==== -

     [6] 

 

 

 

 

 

 

 

 

 

¤ÅËÉÌ ΧȢ +ąÒąËËÁÌÅ ÃÉÖÁÒąÎÄÁ ÁëąÌÁÎ ÔÏÐÒÁË ÐÒÏÆÉÌÉÎÉÎ ÈÏÒÉÚÏÎÌÁÒą ÖÅ ËÁÌąÎÌąËÌÁÒą 

Cevap3  

ktln0,975e0,975100e97,5eNN(t) ktktkt

o -=Ý=Ý=Ý= ---
    [7] 

0,0001205t0,025310,0001205tln0,975ktln0,975 -=-Ý-=Ý-=    [8] 

A 

B 

C 

Solum 

Ana materyal 

20 cm 

40 cm 

40 cm 
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210y
0,0001205

0,02531
t0,0001205t0,02531 @
-

-
=Ý-=-      [9] 

Cevap4 3ÏÌÕÍ ËÁÌąÎÌąøą Ђ άΦ ÃÍ Ђ άΦΦ ÍÍ ÏÌÄÕøÕÎÁ ÇĘÒÅ ÖÅ ÔÏÐÒÁË ÏÌÕĥÕÍ ÈąÚą ÄÁ 6to ise, 

1

to y2,86mm
210

600
V -Ö==          [10] 

 

Cevap5 

%øÅÒ ÔÏÐÒÁË ËÁÙÂą ÈąÚą 6tk = 10 mm y-1 ise, 

1

totk y7,14mmVV -Ö=-          [11] 

(ÅÒ ÙąÌ ! ÈÏÒÉÚÏÎÕÎÕÎ ËÁÌąÎÌąøą έȟΧΪ ÍÍ ÁÚÁÌÁÃÁË ÄÅÍÅËÔÉÒ ÖÅ ! ÈÏÒÉÚÏÎÕÎ ËÁÌąÎÌąøą $A = 200 mm 

ÏÌÄÕøÕÎÄÁÎȟ  

28y
mm

ymm
28

ymm

mm

7,14

200
1

=
Ö

=
Ö

Ö
-

        [12] 

Cevap6 

84y
mm

ymm
84

ymm

mm

7,14

600
1

=
Ö

=
Ö

Ö
-

        [13] 

Cevap7 

4ÏÐÒÁË ÏÌÕĥÕÍÕ ëÏË ÕÚÕÎ ÙąÌÌÁÒ ÉëÅÒÉÓÉÎÄÅ ÏÌÕĥÕÙÏÒ ÏÌÄÕøÕÎÄÁÎȟ ÉÎÓÁÎ ĘÍÒİ ÄÁÈÁ ëÏË ÔÏÐÒÁË 

ËÁÙąÐÌÁÒą ÓİÒÅëÌÅÒÉÎÉ ÉÚÌÅÍÅÙÅ ÙÅÔÅÒÌÉÄÉÒȢ 

Cevap8 

4ÏÐÒÁËÌÁÒ ÕÚÕÎ ÓİÒÅÌÅÒÄÅ ÏÌÕĥÍÁÓąÎÁ ËÁÒĥąÎȟ ÇÅÒÅËÌÉ ĘÎÌÅÍÌÅÒ ÁÌąÎÍÁÄąøąÎÄÁȟ ËÁÙąÐÌÁÒą ëÏË ËąÓÁ 

ÚÁÍÁÎÌÁÒÄÁ ÏÌÕĥÁÂÉÌÍÅËÔÅÄÉÒȢ  
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3. .m[«a 

3.1  ¢ƻǇǊŀƪ ƻƭǳǒǳƳǳƴŘŀ ŀǒƤƴƳŀΣ ŀȅǊƤǒƳŀ ǾŜ ōƛǊƛƪƳŜ ƻƭŀȅƭŀǊƤ 

4ÅÍÅÌ ÙÁÐąÙą ÏÌÕĥÔÕÒÁÎ ÁÎÁ ËÁÙÁÌÁÒÄÁÎ ÁÎÁ ÍÁÔÅÒÙÁÌ ɉ# ÈÏÒÉÚÏÎÕɊ ÖÅ ÔÏÐÒÁøąÎ ÏÌÕĥÍÁÓą ɉ! ÖÅ " 

hÏÒÉÚÏÎÌÁÒą Ђ 3ÏÌÕÍɊ ÏÌÕĥÍÁÓą ÉëÉÎȟ 

o BÕÎÌÁÒąÎ ÕÆÁÌÁÎÍÁÓą ɉÆÉÚÉËÓÅÌ ÐÁÒëÁÌÁÎÍÁɊȟ 

o KiÍÙÁÓÁÌ ÖÅ ÂÉÙÏÌÏÊÉË ÏÌÁÙÌÁÒ ÉÌÅ ÁÙÒąĥÍÁÓąȟ 

o AÙÒąĥÁÎ ÂÉÒ ËąÓąÍ ÍÁÔÅÒÙÁÌÉÎ ÙÅÎÉ ÂÉÌÅĥÉËÌÅÒ ÏÌÕĥÔÕÒÍÁË İÚÅÒÅ ÔÅËÒÁÒ ÂÉÒÌÅĥÍÅÓÉ ÇÉÂÉ 

ÄÅøÉĥÍÅÌÅÒÅ ÕøÒÁÍÁÓą ÇÅÒÅËÍÅËÔÅÄÉÒȢ 

 

 

 Ŝƪƛƭ оΦ 1 ŀǒƤƴƳŀ ǾŜ ŀȅǊƤǒƳŀ 

 

 Ŝƪƛƭ оΦн !ǒƤƴƳŀ ǾŜ ŀȅǊƤǒƳŀ 
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"Õ ÁĥąÎÍÁȟ ÁÙÒąĥÍÁ ÖÅ ÔÅËÒÁÒ ÂÉÒÌÅĥÍÅ ÏÌÁÙÌÁÒą 

o Fiziksel, 

o Kimyasal, 

o ve Biyolojik ÅÔÍÅÎÌÅÒÉÎ ÁÌÔąÎÄÁ ÏÌÕĥÍÁËÔÁÄąÒȢ 

3.1.1 Fiziksel Etmenler 

o "ÁÚą ÄÏøÁÌ ÅÔÍÅÎÌÅÒ ËÁÙÁ ÖÅ ÍÉÎÅÒÁÌÌÅÒÉÎ ÙÁÌÎąÚ ĥÅËÉÌ ÖÅ ÂİÙİËÌİËÌÅÒÉÎÉ ÄÅøÉĥÔÉÒÅÎ ÁĥąÎÍÁ ÖÅ 

ÐÁÒëÁÌÁÎÍÁÌÁÒÁ ÎÅÄÅÎ ÏÌÕÒÌÁÒȟ  

o +ÉÍÙÁÓÁÌ ÖÅ ÍÉÎÅÒÁÌÏÊÉË ÙÁÐąÄÁ ÈÅÒÈÁÎÇÉ ÂÉÒ ÄÅøÉĥÍÅ ÙÁÐÍÁÚÌÁÒȟ 

o !ÎÁ ÍÁÔÅÒÙÁÌÉÎ ÙÁÌÎąÚ ĥÅËÉÌ ÖÅ ÂİÙİËÌİøİÎİ ÄÅøÉĥÔÉÒÅÎ ÂÕ ÅÔÍÅÎÌÅÒÅ ÆÉÚÉËÓÅÌ ÁÙÒąĥÍÁ 

etmenleri denilmektedir, 

o +ÕÒÁË ÂĘÌÇÅÌÅÒÄÅ ÔÏÐÒÁøąÎ ÏÌÕĥÕÎÄÁ ÂÕ ÅÔÍÅÎÌÅÒ ÈÁËÉÍ ÒÏÌ ÏÙÎÁÍÁËÔÁÄąÒÌÁÒȢ    

 

 

 Ŝƪƛƭ оΦо CƛȊƛƪǎŜƭ ŀȅǊƤǒƳŀ 
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 Ŝƪƛƭ оΦ п CƛȊƛƪǎŜƭ ŀȅǊƤǒƳŀ 

 

 

 Ŝƪƛƭ оΦ р .ǳȊ ƪŀȅƴŀƪƭƤ ŀǒƤƴƳŀ ǾŜ ǇŀǊœŀƭŀƴƳŀƭŀǊ 

o ф҈ ƎŜƴƛǒƭŜƳŜ 

o Kuvvet = 21 kg/m2 
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 Resim 3.1 .ǳȊ ƪŀȅƴŀƪƭƤ ŀǒƤƴƳŀ ǾŜ ǇŀǊœŀƭŀƴƳŀƭŀǊ 

 

 Ŝƪƛƭ оΦ6 5ŜǾŀƳƭƤ Řƻƴ ƪƻǒǳƭƭŀǊƤ ŀƭǘƤƴŘŀ ƎǊŀƴƛǘ ƪŀȅŀǎƤƴƤƴ œŀǘƭŀƳŀ ŘǳǊǳƳǳ 

 

Resim 3.2¢ǳȊ ƪŀȅƴŀƪƭƤ ŀǒƤƴƳŀƭŀǊ 
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 Ŝƪƛƭ оΦ7 aŜƪŀƴƛƪǎŜƭ ƪƤǊƤƭƳŀƭŀǊ 

 

Resim 3.3 aŜƪŀƴƛƪǎŜƭ ƪƤǊƤƭƳŀƭŀǊ 
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Resim 3.4.ŀǎƤƴœƭŀǊƤƴ ƻǊǘŀŘŀƴ ƪŀƭƪƳŀǎƤΥ  ŀǒƤǊƤ ȅǸƪƭŜǊŘŜƴ ƪǳǊǘǳƭŀƴ ƪŀȅŀ ƪǸǘƭŜƭŜǊƛƴƛƴ ƎŜƴƛǒƭŜƳŜǎƛ 

 

Resim 3.5 YƤǊƤƭƳŀƭŀǊΣ ǘŜǊƳŀƭ ƎŜƴƛǒƭŜƳŜ ǾŜ ōǸȊǸƭƳŜƭŜǊ 
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Resim 3.6 Yǀƪ ŘŜƐƛǒƛƳƛΥ !Ɛŀœ ƪǀƪƭŜǊƛƴƛƴ ƪŀȅŀ œŀǘƭŀƪƭŀǊƤƴŘŀ ƎŜƭƛǒƳŜǎƛ ǎƻƴǳŎǳ œŀǘƭŀƪƭŀǊ ǾŜ 
ǇŀǊœŀƭŀƴƳŀƭŀǊ ƻƭǳǒƳŀƪǘŀŘƤǊ 

      
Resim 3. 7 {ŀŘŜŎŜ ƪǀƪƭŜǊ ŘŜƐƛƭΣ ƘŜǊ ǘǸǊƭǸ ōƛǘƪƛ ƪǀƪ ƛǒƭŜǾƭŜǊƛΣ ŦƛȊƛƪǎŜƭ ŀǒƤƴƳŀƭŀǊŀ ƴŜŘŜƴ olabilmektedir 
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Resim 3.8 ǊǸȊƎŀǊ ŜǊƻȊȅƻƴǳ ǾŜ ǎǸǊǘǸƴƳŜ 

 

Resim 3.9 ǎǳ ŜǊƻȊȅƻƴǳ ǾŜ ǎǸǊǘǸƴƳŜ 

 

 

 
























































































































































