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S U R A T P E R N Y A T A A N 

K E A S L I A N S K R I P S I 

Y a n g b e r t a n d a t a n g a n d i b a w a h i n i ; 

N a m a N a n i k N u r i y a n i 

N I M 3 4 2 0 1 0 2 3 0 

J u r u s a n P e n d i d i k a n M i P A 

P r o g r a m S t u d i P e n d i d i k a n B i o l o g i 

M e n e r a n g k a n d e n g a n s e s u n g g u h n y a b a h w a : 

1 . S k r i p s i s a y a y a n g s e g e r a d i u j i k a n i n i b e n a r - b e n a r p e k e r j a a n s a y a s e n d i r i ( b u k a n 

b a r a n g j i p l a k a n ) . 

2 . A p a b i l a d i k e m u d i a n h a r i t e r b u k t i / d a p a t d i b u k t i k a n s k r i p s i i n i h a s i l j i p l a k a n m a k a 

s a y a a k a n m e n a n g g u n g r i s i k o s e s u a i d e n g a n h u k u m a n y a n g b e r l a k u . 

P a l e m b a n g , D e s e m b e r 2 0 1 4 
Y a n g m e n e r a n g k a n 
M a h a s i s w a y a n g b e r s a n g k u t a n , 

N a n i k N u r i y a n i 
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Motio: 

Kr M a l u s e s u n g g u k n y a b e r s a m a I r f s u l r f a n ftu a d a W m u d a b a n ( Q 5 . A l - I n s y i r a K : 5 ) 

* t * T i d a i t a d a I t a t a m e r ^ e r a b u n t u l i s a l u I t a l a y a i t u I t e s u l e s e s a n . ( A n d t l t a R a h m a n ) 

*•* B e k e r j a l a h d h v a k t u p a g i , i s t i r a h a t l a h d t h a l a s e r i p i d i p e n g h t i / u n g h a r i . ( N a n i k ^ h m y a n i ) 

A l h a m d u t i R a h . . . 

O n g a n i z i n A d a h s k r i p s i i n i d a p a t t m e l e s a i f c a n , d a n k u p e r s e m h a h k a n u n t u k : 

¥ I b u n d a Hukiyak d a n ^ a h a n d a U n t o r o s e t i a g a i o r a n g t u a t e m n t n , y a n g a e U l u m e n d o ' i k a n d a n 

m e n g h a r o p k a n k e b e r h a s i l a n k u , t e r i m a k a s t h a t a s d u k u n g a n , d o ' a , c f n t a d a n k a s i h i ^ w ^ i m n 

¥ M y s i s t e r T u t i k R o h a n i t e r i m a k a s i h a t a s d o ' a y a n g t e l a h d i b e r i k a n 

¥ M y b e s t J r e m d A n d i k a R a h m a n t e r i m a k a s i h a t a s k e t u l u s a n u n t u k m c n g t s i w a k t u k u s a m p a i h a r i 

i r n . 

¥ S a h a b a t - s a h a b a t t c r b a i k k u ( A r i n t a n t y a , K u m i y a n t i d a n S i s k a ) y a n g s e l a l u m e m b u a t k u t e r s e n y u m , 

t e r i m a k a s i h a t a s k e n a n g a n m a n i s y a n g t e l a h k i t a u k i r b e r s a m a 

¥ T e m a n - t e m a n s a t u p e r j u ^ t g a n t i m k o m p o s ( E r i k a A p r i l i a d a n M u s t a r A l a m s y a h ) 

¥ A b n a m a t e r k u . 
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A B S T R A K 

N u r i y a n i , N a n i k . 2 0 1 4 . Uji Kandungan Unsur Hara Makro (NPK) dengan 
Penambahan Ragi Tape Terhadap Urine Manusia dan Pengajarannya di SMA Negeri 
4 Palembang. S k r i p s i , P r o g r a m S t u d i P e n d i d i k a n B i o l o g i , P r o g r a m S a r j a n a ( S I ) . 
F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n U n i v e r s i t a s M u h a m m a d i y a h P a l e m b a n g . 
P e m b i m b i n g : ( I ) D r . Y e t t y H a s t i a n a , M . S i . , ( I I ) H e n d r a S . P d . 

K a t a k u n c i : N P K , R a g i T a p e , U r i n e M a n u s i a 

U r i n e m a n u s i a m e m i l i k i b a n y a k m a n f a a t , s a l a b s a t u n y a s e b a g a i p u p u k o r g a n i k c a i r 
d e n g a n m e m a n f a a t k a n k a n d u n g a n N P K y a n g t e r d a p a t d a l a m u r i n e . U r i n e d i f e r m e n t a s i 
d e n g a n p e n a m b a h a n r a g i t a p e k a r e n a m e m i l i k i m i k r o b a - m i k r o b a y a n g d i k a t e g o r i k a n 
s e b a g a i p r o b i o t i k . M a s a l a h d a l a m p e n e l i t i a n i n i a d a l a h : ( 1 ) B a g a i m a n a k a n d u n g a n 
u n s u r h a r a m a k r o ( N P K ) d e n g a n p e n a m b a h a n r a g i t a p e t e r h a d a p u r i n e m a n u s i a ? ( 2 ) 
A p a k a h p e m b e l a j a r a n m e n g a n a l i s i s d a t a p e r u b a h a n l i n g k u n g a n d a n d a m p a k d a r i 
p e r u b a h a n t e r s e b u t b a g i k e h i d u p a n p a d a m a t e r i p o k o k 1 . P e r u b a h a n l i n g k u n g a n / i k l i m 
d a n d a u r u l a n g l i m b a h m e n g g u n a k a n m o d e l p e m b e l a j a r a n d e m o n s t r a s i d a p a t 
m e n i n g k a t k a n h a s i l b e l a j a r s i s w a k e l a s X s e m e s t e r I I d i S M A N e g e r i 4 P a l e m b a n g ? ( 1 ) 
M e t o d e p e n e l i t i a n y a n g d i g u n a k a n d a l a m p e n e l i t i a n i n i a d a l a h m e t o d e d e s k r i p t i f 
k u a n t i t a t i f d e n g a n m e n g a n a l i s i s d a t a b a s i l l a b o r a t o r i u m . A n a l i s i s n i t r o g e n d e n g a n 
m e t o d e u r e a s e / E . C o l o r i m e t r i s p a d a k o n s e n t r a s i r a g i t a p e 0 g r P Q ^ 0 , 4 2 5 % , 1 5 g r p a d a 
P i = 0 , 3 5 5 % , 2 0 g r p a d a P 2 = 0 , 1 4 5 % , 2 5 g r p a d a P 3 = 0 , 4 5 % . A n a l i s i s f o s f o r d e n g a n 
m e t o d e P b o s p b o m o l y d a t e p a d a k o n s e n t r a s i r a g i t a p e 0 g r P o = 0 , 1 3 % , 1 5 g r p a d a P i = 
0 , 1 8 % , 2 0 g r p a d a P 2 = 0 , 2 9 5 % , 2 5 g r p a d a P 3 = 0 , 0 3 5 % . A n a l i s i s k a l i u m d e n g a n 
m e t o d e I S E p a d a k o n s e n t r a s i r a g i t a p e 0 g r p a d a P o ^ 1 4 , 8 % , 1 5 g r p a d a P i = 2 1 , 8 % , 2 0 
g r p a d a P 2 = 2 4 , 0 5 % , 2 5 g r p a d a P 3 = 5 , 8 % . ( 2 ) p e n e r a p a n p e m b e l a j a r a n M e n g a n a l i s i s 
d a t a p e r u b a h a n l i n g k u n g a n d a n d a m p a k d a r i p e r u b a h a n t e r s e b u t b a g i k e h i d u p a n p a d a 
m a t e r i p o k o k 1 . P e r u b a h a n l i n g k u n g a n / i k l i m d a n d a u r u l a n g l i m b a h m e n g g u n a k a n 
m o d e l p e m b e l a j a r a n d e m o n s t r a s i d a p a t m e n i n g k a t k a n b a s i l b e l a j a r s i s w a k e l a s X 
s e m e s t e r I I d i S M A N e g e r i 4 P a l e m b a n g d i t i m j u k k a n d e n g a n b a s i l u j i t , d i m a n a thitung 
( 1 4 , 0 2 0 ) > ttabei ( 2 . 0 2 4 ) . K e s i m p u l a n d a r i p e n e l i t i a n i n i : ( 1 ) b a s i l u j i l a b o r a t o r i u m 
k a n d u n g a n N P K d i d a p a t k a n d a r i P o , P i , P 2 d a n P 3 t e l a h m e m d e k a t i S t a n d a r N a s i o n a l 
I n d o n e s i a ( S N I - 1 9 - 7 0 3 0 - 2 0 0 4 ) d e n g a n p e n a m b a h a n r a g i t a p e t e r h a d a p u r i n e m a n u s i a , 
( 2 ) d e n g a n m e n g g u n a k a n m o d e l p e m b e l a j a r a n d e m o n s t r a s i d a p a t m e n i n g k a t k a n b a s i l 
b e l a j a r s i s w a k e l a s X s e m e s t e r I I S M A N e g e r i 4 . 
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K A T A P E N G A N T A R 

A i h a m d u U U a h , p u j i s y u k u r k e h a d i r a t A l l a h S W T y a n g t e l a h m e l i m p a h k a n 

r a h m a t d a n k a r u n i a - N y a l a h p e n u l i s d a p a t m e n y e l e s a i k a n p e n e l i t i a n d a n m e n y u s u n 

s k r i p s i d e n g a n j u d u l * * U j i K a n d u n g a n U n s u r H a r a M a k r o ( N P K ) d e n g a n P e n a m b a h a n 

R a g i T a p e T e r h a d a p U r i n e M a n u s i a d a n P e n g a j a r a n n y a d i S M A N e g e r i 4 P a l e m b a n g " . 

D a l a m p e n u l i s a n s k r i p s i i n i p e n u l i s b a n y a k m e n d a p a t k a n b a n t u a n s e r t a 

d u k u n g a n d a r i b e r b a g a i p i h a k o l e h k a r e n a i t u , p e n u l i s m e n g u c a p k a n b a n y a k t e r i m a 

k a s i h k e p a d a D r . Y e t y H a s t i a n a , M . S i . , s e l a k u d o s e n p e m b i m b i n g I d a n H e n d r a S . P d . , 

s e l a k u d o s e n p e m b i m b i n g I I , y a n g t e l a h b a n y a k m e m b e r i k a n b i m b i n g a n , n a s e h a t d a n 

p e n g a r a h a n k e p a d a p e n u l i s s e h i n g g a s k r i p s i i n i d a p a t d i s e l e s a i k a n d e n g a n b a i k . 

U c a p a n t e r i m a k a s i h j u g a p e n u l i s s a m p a i k a n k e p a d a : 

1 . D r s . S y a i f i i d i n , M . P d . , s e l a k u D e k a n F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n 

U n i v e r s i t a s M u h a m m a d i y a h P a l e m b a n g . 

2 . S u s i D e w i y e t y , S . S i . , M . S i . , s e l a k u K e t u a P r o g r a m S t u d i P e n d i d i k a n B i o l o g i 

F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n U n i v e r s i t a s M u h a m m a d i y a h P a l e m b a n g . 

3 . S e l u r u h d o s e n y a n g m e n g a j a r d i P r o g r a m S t u d i P e n d i d i k a n B i o l o g i F a k u l t a s 

K e g u r u a n d a n I l m u P e n d i d i k a n U n i v e r s i t a s M u h a m m a d i y a h P a l e m b a n g . 

4 . K e p a l a S M A N e g e r i 4 P a l e m b a n g , P a r m i n , S . P d . , M . M . , s e l a k u g u r u b i d a n g s t u d i 

B i o l o g i k e l a s X M I A 3 . 

5 . K e l u a r g a k u , t e r i m a k a s i h a t a s d u k u n g a n d a n d o ' a y a n g d i b e r i k a n . 

6 . T e m a n - t e m a n s e p e r j u a n g a n F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n B i o l o g i k e l a s 

E , t e r i m a k a s i h p e m a h m e n g i s i k e s e b a r i a n b i d u p k u . 

v i i 



7 . T e m a n - t e m a n s e p e r j u a n g a n T i m s k r i p s i , s u s a h s e n a n g p e m a h d i r a s a k a n b e r s a m a 

s e m o g a m e n g a n t a r k a n k i t a d i p i n t u k e s u k s e s a n . 

8 . A l m a m a t e r k u . 

A k h i m y a d e n g a n s e g a l a k e r e n d a h a n h a t i , p e n u l i s b e r h a r a p s e m o g a s k r i p s i i n i 

d a p a t b e r m a n f a a t b a g i k i t a s e m u a . Aminya robbaTalamin. 

P a l e m b a n g , D e s e m b e r 2 0 1 4 

P e n u l i s , 

v i i i 



D A F T A R I S I 

H a l a m a n 
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S U R A T P E R N Y A T A A N K E A S L I A N S K R I P S I i v 

M O T T O V 

A B S T R A K v i 
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D A F T A R I S I i x 

D A F T A R T A B E L x i 

D A F T A R G A M B A R x i i 

D A F T A R L A M P I R A N x i i i 

B A B I P E N D A H U L U A N 
A . L a t a r B e l a k a n g 1 
B . R u m u s a n M a s a l a h 3 
C . T u j u a n P e n e l i t i a n 4 
D . H i p o t e s i s P e n e l i t i a n 4 
E . K e g u n a a n P e n e l i t i a n 4 
F . R u a n g L i n g k u p d a n K e t e r b a t a s a n P e n e l i t i a n 5 

B A B I I T I N J A U A N P U S T A K A 
A . K a j i a n U m u m U r i n e M a n u s i a 6 
1 . K a n d u n g a n Z a t U r i n e M a n u s i a 8 

2 . K e l e b i h a n d a n K e k u r a n g a n U r i n e M a n u s i a 
S e b a g a i P u p u k O r g a n i k C a i r 1 0 

B . K a j i a n U m u m R a g i T a p e 1 1 
1 . F u n g s i R a g i T a p e 1 2 
C . P e n g a j a r a n d i S e k o l a h M e n e n g a h A t a s 1 3 
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B A B I I I M E T O D E P E N E L I T I A N 
A . R a n c a n g a n P e n e l i t i a n 
B . S u b j e k P e n e l i t i a n 
C . I n s t r u m e n P e n e l i t i a n 
D . P e n g u m p u l a n D a t a 
E . M e t o d e d a n A n a l i s i s D a t a 

B A B I V H A S I L P E N E L I T I A N 
A . D e s k r i p s i D a t a P e n e l i t i a n 
B . D e s k r i p s i D a t a P e n g a j a r a n 

B A B V P E M B A H A S A N 
A . P e m b a h a s a n H a s i l P e n e l i t i a n 
B . P e m b a h a s a n H a s i l P e n g a j a r a n 

B A B V I P E N U T U P 
A . K e s i m p u l a n 
B . S a r a n 

D A F T A R R U J U K A N 

L A M P I R A N - L A M P I R A N .... 

D A F T A R R I W A Y A T H I D U P 



D A F T A R T A B E L 

Tabel Halaman 

3 . 1 R a n c a n g a n D a t a P e r l a k u a n d a n U l a n g a n 1 5 

4 . 1 K a n d u n g a n N i t r o g e n 2 6 

4 . 2 K a n d u n g a n F o s f o r 2 7 

4 . 3 K a n d u n g a n K a l i u m 2 9 

4 . 4 S u h u A w a l F e r m e n t a s i 3 0 

4 . 5 S u h u A k h i r F e r m e n t a s i 3 1 

4 . 6 p H A w a l F e r m e n t a s i 3 2 

4 . 7 p H A k h i r F e r m e n t a s i 3 3 

4 . 8 B a u P a d a F e r m e n t a s i 3 4 

4 . 9 W a m a U r i n e P a d a F e r m e n t a s i 3 4 

4 . 1 0 D a t a D i s t r i b u s i F r e k u e n s i T e s A w a l 3 5 

4 . 1 1 D a t a D i s t r i b u s i F r e k u e n s i T e s A k h i r 3 7 

4 . 1 2 H a s i l U j i S t a t i s t i k T e s A w a l d a n T e s A k h i r 3 8 

4 . 1 3 H a s i l U j i t T e s A w a l d a n T e s A k h i r 3 9 

4 . 1 4 H a s i l U j i V a l i d i t a s S o a l y a n g d i b e r i k a n p a d a 
T e s A w a l d a n T e s A k h i r 4 0 

4 . 1 5 U j i N o r m a l i t a s H a s i l B e l a j a r K e l a s X M I A 3 
d e n g a n M o d e l D e m o s t r a s i 4 0 
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D A F T A R G A M B A R 

Gambar Halaman 

2 . 1 U r i n e M a n u s i a 9 

2 . 2 R a g T a p e H 

3 .1 ( a ) E k s t r a k R e m p a h , ( b ) R a g i , ( c ) U r i n e M a n u s i a 16 

3 . 2 ( a ) S e n d o k , ( b ) T o p i c s , ( c ) G e l a s U k u r , ( d ) S a r i n g a n , ( e ) B l e n d e r , ( 0 
T i m b a n g a n D i g i t a l , ( g ) G e l a s U k u r 1 0 m l , ( h ) K e r t a s p H , ( i ) 
T e r m o m e t e r 1? 

3 . 3 ( a ) R a g i H a l u s , ( b ) E k s t r a k R e m p a h , ( c ) P e m b e r i a n R a g i , 
( d ) P e m b e r i a n E k s t r a k r e m p a h 1 0 m l , ( e ) P e n c a m p u r a n , ( f ) U k u r p H , 

( g ) U k u r S u h u 1 9 

4 . 1 B a k t e r i M e t a b o l i k d a l a m P e n g u r a i a n L i m b a h S i s t e m A n a e r o b 24 

4 . 2 P e r s e n t a s e K a n d u n g a n N i t r o g e n 27 

4 . 3 P e r s e n t a s e K a n d u n g a n F o s f o r 28 

4 . 4 P e r s e n t a s e K a n d u n g a n K a l i u m 29 

4 . 5 P e r s e n t a s e S u h u A w a l F e r m e n t a s i 30 

4 . 6 P e r s e n t a s e S u h u A k h i r F e r m e n t a s i 31 

4 . 7 P e r s e n t a s e p H A w a l F e r m e n t a s i 32 

4 . 8 P e r s e n t a s e p H A k h r i F e r m e n t a s i 33 

4 . 9 K e g i a t a n T e s A w a l 35 

4 . 1 0 H i s t o g r a m T e s A w a l 36 

4.11 K e g i a t a n T e s A k h i r 37 

4 . 1 2 H i s t o g r a m T e s A k h i r 38 
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D A F T A R L A M P I R A N 

Lampiran Halaman 
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BAB 1 

P E N D A H U L U A N 

A. Latar Belakang 

D e w a s a i n i p e n g g u n a a n p u p u k o r g a n i k s u d a h b a n y a k d i t i n g g a l k a n . 

M a s y a r a k a t l e b i h p e r c a y a p a d a p u p u k a n o r g a n i k k a r e n a h a s i l p a n e n y a n g d i d a p a t k a n 

m e n i n g k a t . P u p u k a n o r g a n i k a d a l a h b e r a s a l d a r i b a h a n m i n e r a l y a n g t e l a h d i u b a h 

m e l a l u i p r o s e s p r o d u k s i , s e h i n g g a m e n j a d i s e n y a w a k i m i a y a n g m u d a h d i s e r a p o l e h 

t a n a m a n ( H a d i s u w i t o , 2 0 0 7 ) . 

Z a t - z a t y a n g t e r k a n d u n g d a l a m p u p u k a n o r g a n i k m e n g a n d u n g b a n y a k b a h a n 

k i m i a , a p a b i l a d i g u n a k a n s e c a r a t e r u s m e n e r u s a k a n m e n y e b a b k a n k e r u s a k a n p a d a 

k a n d u n g a n o r g a n i k d a l a m t a n a h . K u a l i t a s k e s u b u r a n t a n a h s e m a k i n m e n u r u n p a s t i 

a k a n b e r d a m p a k k e p a d a t a n a m a n y a n g d i t a n a m d e n g a n h a s i l p a n e n y a n g t i d a k 

m e m u a s k a n . U n t u k m e n g a l a s i m a s a l a h d i a t a s d e n g a n p e n g g u n a a n p u p u k o r g a n i k 

a d a l a h c a r a y a n g t e p a t u n t u k d a p a t m e m u l i h k a n k e s u b u r a n t a n a h . 

P u p u k o r g a n i k m e m i l i k i e f e k j a n g k a p a n j a n g , k a r e n a d a p a t m e m u l i h k a n 

s t r u k t u r k a n d u n g a n o r g a n i k d a l a m t a n a h . P u p u k o r g a n i k a d a l a h p u p u k y a n g t e r b u a t 

d a r i b a h a n o r g a n i k a t a u m a k h l u k h i d u p y a n g s u d a h m a t i . B a h a n o r g a n i k i n i a k a n 

m e n g a l a m i p e m b u s u k a n o l e h m i k r o o r g a n i s m e s e h i n g g a s i f a t f i s i k n y a a k a n b e r b e d a 

d a r i s e m u l a ( W a r a s f a r m , 2 0 1 3 ) . 

M e n u r u t A l d h i t a ( 2 0 1 3 ) , p c m a n f a a t a n l i m b a h o r g a n i k d i I n d o n e s i a m a s i h 

s a n g a t k u r a n g . L i m b a h c a i r d a r i u r i n e m a n u s i a s a l a h s a t u c o n t o h n y a y a n g k u r a n g 

m e n d a p a t p e r h a t i a n d a r i m a s y a r a k a t u n t u k d i m a n f a a t k a n . P e n g o l a h a n l i m b a h c a i r d a r i 

u r i n e m a n u s i a u n t u k s e b a g i a n o r a n g a d a l a h s u a t u h a l y a n g m e n j i j i k a n , t e t a p i d i b a l i k 

1 



2 

semua itu jika d i o J a h d e n g a n l e p a t a k a n m e n g h a s i l k a n keuntungan yang b e s a r . 

S e b e n a r n y a , k a n d u n g a n d a l a m u r i n e m a n u s i a l e b i h k o m p l e k s . S e l a i n K a n d u n g a n 

n i t r o g e n d a n f o s f o r , t e r d a p a t k a n d u n g a n u r e a s e b a n y a k 9 , 3 g / L . U r i n e m a n u s i a i n i 

d i f e r m e n t a s i d e n g a n b e r b a g a i b a h a n c a m p u r a n a k a n m e n g h a s i l k a n p u p u k o r g a n i k c a i r . 

U r i n e m a n u s i a i n i j i k a s u d a h m e n j a d i p u p u k m e m p u n y a i e f e k j a n g k a p a n j a n g y a n g 

b a i k b a g i t a n a h , y a i t u d a p a t m e m p e r b a i k i s t r u k t u r k a n d u n g a n o r g a n i k t a n a h k a r e n a 

m e m i l i k i b e r m a c a m - m a c a m J e n i s k a n d u n g a n u n s u r h a r a y a n g d i p e r l u k a n t a n a h . 

F e r m e n t a s i p a d a u r i n e m a n u s i a m e m b u t u h k a n b i o a k t i v a l o r u n t u k 

m e m p e r c e p a t p r o s e s f e r m e n t a s i . B i o a k t i v a t o r y a n g d i g u n a k a n a d a l a h r a g i . D i g u n a k a n 

r a g i t a p e k a r e n a r a g i t a p e s a n g a t k o m e r s i l d a n m u d a h d i d a p a t . R a g i y a n g d i g u n a k a n 

a d a l a h r a g i t a p e {Saccharomyces cereviceae) m e m p u n y a i m i k r o b a - m i k r o b a y a n g 

d i k a t e g o r i k a n s e b a g a i p r o b i o t i k . M i k r o o r g a n i s m e y a n g t e r d a p a t d a l a m r a g i t a p e y a i t u : 

Chlamydomucor oryzae, Rhizopus oryzae, Mucor s p . , Candida s p . , Saccharomyces 

cerevicae, Saccharomyces verdomanii d a n s e b a g a i n y a . M i k r o o r g a n i s m e i n i 

m e m p u n y a i p e n g a r u h y a n g m e n g u n t u n g k a n b a g i i n a n g n y a . R a g i t a p e d i j u a l d a l a m 

b e n t u k k u t t u r m u m i m i k r o b a a t a u k o m p o n e n d a r i m i k r o b a t e r t e n t u ( S a s r a w a n , 2 0 1 3 ) . 

B e r d a s a r k a n l a t a r b e l a k a n g t e r s e b u t , m a k a p e n e l i t i a k a n m e l a k u k a n p e n e l i t i a n 

t e n t a n g u j i k a n d u n g a n u n s u r h a r a m a k r o ( N P K ) d e n g a n p e n a m b a h a n r a g i t a p e t e r h a d a p 

u r i n e m a n u s i a d a n p e n g a j a r a n n y a d i S M A N e g e r i 4 P a l e m b a n g . P e n e l i t i a n i n i b e r k a i t a n 

d e n g a n m a t e r i p e l a j a r a n B i o l o g i d i S e k o l a h M e n e n g a h A t a s K e l a s X S e m e s t e r I I p a d a 

K o m p e t e n s i I n t i 3 . M e m a h a m i p e n e r a p a n , m e n g a n a l i s i s p e n g e t a h u a n f a k t u a l , 

k o n s e p t u a l , p r o s e d u r a l , b e r d a s a r k a n r a s a i n g i n t a h u t e n t a n g i l m u p e n g e t a h u a n , 

t e k n o l o g i , s e n i , b u d a y a , h u m a n i o r a , d e n g a n w a w a s a n k e m a n u s i a a n , k e b a n g s a a n , 

k e n e g a r a a n , d a n p e r a d a b a n t e r k a i t f e n o m e n a d a n k e j a d i a n , s e r t a m e n e r a p k a n 



3 

p e n g e t a h u a n prosedural pada bidang kajian yang s p e s i f i k sesuai dengan b a k a t d a n 

m i n t a n y a u n t u k m e m e c a h k a n m a s a l a h d e n g a n K o m p e t e n s i D a s a r 3 . 1 0 M e n g a n a l i s i s 

d a t a p e r u b a h a n l i n g k u n g a n d a n d a m p a k d a r i p e r u b a h a n t e r s e b u t b a g i k e h i d u p a n p a d a 

m a t e r i p o k o k 1 . P e r u b a h a n l i n g k u n g a n / i k l i m d a n d a u r u l a n g i i m b a h d e n g a n m o d e l 

p e m b e l a j a r a n d e m o n s t r a s i . 

M o d e l p e m b e l a j a r a n m e n g g u n a k a n d e m o n s t r a s i m e r u p a k a n l a n g k a h 

p e m b e l a j a r a n y a n g t e p a t u n t u k m e n j e l a s k a n m a t e r i k e p a d a s i s w a . P e n e l i t i m e n e r a p k a n 

p r o s e s f e r m e n t a s i u r i n e d a l a m l a n g k a h k e r j a p e m b u a t a n p u p u k k e p a d a s i s w a . S i s w a 

a k a n l e b i h m u d a h u n t u k m e n g e t a h u i s e c a r a l a n g s u n g a l a t d a n b a h a n d e n g a n 

m e m p e r a g a k a n l a n g k a h k e r j a p e m b u a t a n p u p u k u r i n e m a n u s i a . M o d e l p e m b e l a j a r a n 

d e m o n s t r a s i i n i s i s w a d a p a t m e r a n g s a n g r a s a k e i n g i n t a h u a n s i s w a , k e t e r a m p i l a n d a n 

d a p a t m e n j a l i n k o m u n i k a s i a n t a r s i s w a d a n g u r u ( R h i s m a n , 2 0 1 0 ) . 

B. Rumusan Masalah 

a. B a g a i m a n a k a n d u n g a n u n s u r h a r a m a k r o ( N P K ) d e n g a n p e n a m b a h a n r a g i t a p e 

t e r h a d a p u r i n e m a n u s i a ? 

b . A p a k a h p e m b e l a j a r a n m e n g a n a l i s i s d a t a p e r u b a h a n l i n g k u n g a n d a n d a m p a k d a r i 

p e r u b a h a n t e r s e b u t b a g i k e h i d u p a n d e n g a n m a t e r i p o k o k p e r u b a h a n 

l i n g k u n g a n / i k l i m d a n d a u r u l a n g l i m b a h m e n g g u n a k a n m o d e l p e m b e l a j a r a n 

d e m o n s t r a s i d a p a t m e n i n g k a t k a n h a s i l b e l a j a r s i s w a k e l a s X s e m e s t e r I I d i S M A 

N e g e r i 4 P a l e m b a n g ? 
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C . Tujuan P e n e l i t i a n 

a . M e n g e t a h u i k a n d u n g a n u n s u r h a r a m a k r o ( N P K ) d e n g a n p e n a m b a h a n r a g i t a p e 

t e r h a d a p u r i n e m a n u s i a . 

b . M e n g e t a h u i t i n g k a t h a s i l b e l a j a r s i s w a k e l a s X s e m e s t e r I I S M A N e g e r i 4 

P a l e m b a n g d a l a m p e m b e l a j a r a n m e n g a n a l i s i s d a t a p e r u b a h a n l i n g k u n g a n d a n 

d a m p a k d a r i p e r u b a h a n t e r s e b u t b a g i k e h i d u p a n d e n g a n m a t e r i p o k o k p e r u b a h a n 

l i n g k u n g a n / i k l i m d a n d a u r u l a n g l i m b a h m e n g g u n a k a n m o d e l p e m b e l a j a r a n 

d e m o n s t r a s i . 

D. Hipotesis Penelitian 

1 . D i d u g a d e n g a n p e n a m b a h a n r a g i t a p e d a p a t m e n i n g k a t k a n k a n d u n g a n u n s u r h a r a 

m a k r o ( N P K ) t e r h a d a p u r i n e m a n u s i a . 

2. D i d u g a p e m b e l a j a r a n m e n g a n a l i s i s d a t a p e r u b a h a n l i n g k u n g a n d a n d a m p a k d a r i 

p e r u b a h a n t e r s e b u t b a g i k e h i d u p a n d e n g a n m a t e r i p o k o k p e r u b a h a n 

l i n g k u n g a n / i k l i m d a n d a u r u l a n g l i m b a h m e n g g u n a k a n m o d e l p e m b e l a j a r a n 

d e m o n s t r a s i b e r p e n g a r u h t e r h a d a p h a s i l b e l a j a r s i s w a k e l a s X s e m e s t e r I I d i S M A 

N e g e r i 4 P a l e m b a n g . 

E . Kegunaan Penelitian 

1 . H a s i l p e n e l i t i a n i n i dapat m e m b e r i k a n p e n g e t a h u a n t e n t a n g p r o s e s p e m b u a t a n 

p u p u k o r g a n i k c a i r d a r i u r i n e m a n u s i a d e n g a n p e n a m b a h a n r a g i t a p e . 

2 . H a s i l p e n e l i t i a n i n i d i h a r a p k a n m a s y a r a k a t m e n g e t a h u i j u m i a h k a n d u n g a n u n s u r 

h a r a m a k r o ( N P K ) y a n g t e r d a p a t d a l a m u r i n e m a n u s i a s e h i n g g a d i m a n f a a t k a n 

l i m b a h c a i r u r i n e m a n u s i a s e b a g a i p u p u k o r g a n i k . 
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3 . H a s l J p e n e J i f i a n d i h a r a p k a n dapat membantu s i s w a k e l a s X s e m e s t e r I I d i S M A 

m e n g e t a h u i p e r u b a h a n l i n g k u n g a n / i k l i m d a n d a u r u l a n g l i m b a h y a n g d a p a t 

d i g u n a k a n s e b a g a i p u p u k o r g a n i k c a i r . 

F. Ruang Lingkup dan Keterbatasan Penelitian 

1. Ruang Lingkup Penelitian 

a . P e n e l i t i a n d i l a k u k a n d i l a b o r a t o r i u m B a l a i B e s a r L a b o r a t o r i u m K e s e h a t a n 

P a l e m b a n g ( B B L K ) 

b . A i r u r i n e d i d a p a t k a n d a r i 2 4 s a m p e l w a n i t a , u n t u k s a t u s a m p e l m e n g h a s i l k a n 1 

l i t e r / o r a n g d a l a m w a k t u 2 4 j a m . B e r d a s a r k a n u m u r d a r i 2 0 - 2 4 t a h u n d a n b e r a t b a d a n 

4 0 - 6 0 k g . 

c . R a g i t a p e d i d a p a t k a n d i p a s a r t r a d i s i o n a l S i l a b e r a n t i , P l a j u . 

2. Keterbatasan Penelitian 

a . P e n e l i t i a n d i l a k u k a n 4 p e r l a k u a n d e n g a n k o n s e n t r a s i r a g i ( 0 g r / 0 m l , 1 5 g r / I O m l 

r e m p a h , 2 0 g r / I O m l r e m p a h , 2 5 g r / I O m l r e m p a h ) d a n d a n 6 k a l i u l a n g a n d a l a m 1 

p e r l a k u a n m e n g g u n a k a n I l i t e r a i r u r i n e m a n u s i a s e t e l a h d i e k s k r e s i k a n s e l a m a 2 4 

j a m . 

b . P a r a m e t e r p e n e l i t i a n m e n g e t a h u i p H , N , P , K , s u h u , b a u d a n w a m a u r i n e . 

c . P e m b e r i a n k o n s e n t r a s i r a g i s e s u a i p e r l a k u a n y a n g d i t e n t u k a n d a n d i a d u k s e l a m a 5 

m e n i t , k e m u d i a n b o t o l d i t u t u p r a p a t . 

d . M o d e l p e m b e l a j a r a n y a n g d i g u n a k a n a d a l a h m o d e l p e m b e l a j a r a n d e m o n s t r a s i . 



B A B I I 

K A J I A N P U S T A K A 

A. Kajian Umum Urine Manusia 

P u p u k o r g a n i k a d a l a h p u p u k y a n g s e b a g i a n b e s a r a t a u s e l u r u h n y a t e r d i r i a t a s 

b a h a n o r g a n i k y a n g b e r a s a l d a r i s i s a t a n a m a n , d a n a t a u h e w a n y a n g t e l a h m e n g a l a m i 

r e k a y a s a b e r b e n t u k p a d a t a t a u c a i r y a n g d i g u n a k a n u n t u k m e m a s o k b a h a n o r g a n i k , 

m e m i l i k i s i f a t f i s i k , k i m i a , d a n b i o l o g i t a n a h ( P e r a t u r a n M e n t a n , N o . 

2 / P e r t / H K . 0 6 0 / 2 / 2 0 0 6 ) . P u p u k o r g a n i k a d a l a h s o l u s i y a n g t e r b a i k u n t u k m e m p e r b a i k i 

s t r u k t u r t a n a h d e n g a n m e n i n g k a t k a n k a n d u n g a n b a h a n o r g a n i k t a n a h d a n a k a n 

m e n i n g k a t k a n k e m a m p u a n t a n a h u n t u k m e m p e r t a h a n k a n k a n d u n g a n a i r t a n a h ( I s r o i , 

2 0 0 6 ) . P u p u k o r g a n i k p a d a t m a u p u n c a i r m e m p u n y a i m a n f a a t y a n g s a m a . L i m b a h c a i r 

d a r i h e w a n , i n d u s t r i r u m a h t a n g g a d a n m a n u s i a m e m p u n y a i n i l a i j u a l t i n g g i a p a b i l a 

d i p r o s e s m e n j a d i p u p u k b a h k a n m a m p u b e r s a i n g d e n g a n p u p u k b u a t a n p a b r i k a t a u 

p u p u k k i m i a . 

M e n u r u t I a n C a l d w e l l d a n A m o R o s e m a r i n d a r i S t o c k h o l m E n v i r o n m e n t 

I n s t i t u t e , S w e d i a , dalam K u m i a w a n ( 2 0 0 9 ) , p e n g g u n a a n u r i n e d a n k o t o r a n m a n u s i a 

s e b a g a i p u p u k a d a l a h c a r a u t a m a d a l a m m e n e r a p k a n p e r t a n i a n b e r k e l a n j u t a n . L e b i h 

j a u h l a g i , h a l t e r s e b u t d a p a t m e m b a n t u t e r c a p a i n y a k e t a h a n a n p a n g a n d a n m e n d u k u n g 

t e r s e d i a n y a n u t r i s i y a n g l e b i h . M a n u s i a d e w a s a r a t a - r a t a m e n g e l u a r k a n u r i n e 1,5 

i i t e r / h a r i d a n d a l a m s e t a h u n , s e s e o r a n g d a p a t m e n g e l u a r k a n a i r k e n c i n g k i r a - k i r a 

s e b e s a r 5 0 0 l i t e r . J u m i a h i n i s e t a r a d e n g a n 4 k g n i t r o g e n , 0 . 5 k g f o s f o r , d a n 1 k g 

p o t a s i u m ( K i m b a l l 1 9 8 3 dalam G u n a w a n , 2 0 1 3 ) . U r i n e w a n i t a b e r d a s a r k a n s u r v e i 

b a h w a w a n i t a s e d i k i t y a n g m e n g o n s u m s i r o k o k s e d a n g k a n u r i n e u n t u k u m u r 2 0 - 2 4 

6 
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tahun digunakan karena pada usia ini fungsi organ daiam tubuh dan fungsi enzim 

u n t u k m e n e t r a l i s i r r a c u n m a s i h b e r a d a d a l a m k e m a m p u a n f u n g s i m e t a b o l i s m e 

y a n g m a k s i m a l d a n b e l u m m e n g a l a m i p e n u r u n a n f u n g s i . H a l i n i s e j a l a n d e n g a n 

p e n e l i t i a n y a n g d i l a k u k a n o l e h C l a r k e , d k k ( 2 0 1 2 ) . 

P r o s e s p e m b u a t a n p u p u k o r g a n i k c a i r i n i t i d a k s e m b a r a n g a n , h a r u s 

m e m p u n y a i p a r a m e t e r y a n g h a r u s d i u k u r b e r d a s a r k a n S t a n d a r N a s i o n a l I n d o n e s i a 

P e r a t u r a n M e n t e r i P e r t a n i a n T a h u n 2 0 1 1 . A d a p u n p a r a m e t e r y a n g h a r u s d i u k u r d a p a t 

d i l i h a t d i d a l a m T a b e l 2 . 1 t e n t a n g p e r s y a r a t a n t e k n i s m i n i m a l p u p u k o r g a n i k c a i r . 

T a b e l 2 . 1 M e n u r u t P e r a t u a n M e n t a n ( 2 0 1 1 ) , P e r s y a r a t a n T e k n i s M i n i m a l P u p u k C a i r 
O r g a n i k 

No. P A R A M E T E R S A T U A N S T A N D A R M U T U 
1 . C - o r g a n i k % m i n 6 
2 . B a h a n i k u t a n : 

( p l a s t i k . k a c a , k e r i k r i ) % m a k s 2 
3 . L o g a m b e r a t : 

- A s p p m m a k s 2 . 5 
- H g p p m m a k s 0 , 2 5 
- P b p p m m a k s 1 2 , 5 
- C d p p m m a k s 0 , 5 

4 . p H 4 - 9 
5 . H a r a m a k r o ; 

- N % 3 - 6 
-P2O5 % 3 - 6 
- K . O % 3 - 6 

6 . H a r a m i k r o : 
- F e t o t a l a t a u p p m 9 0 - 9 0 0 
- F e t e r s e d i a p p m 5 - 5 0 
- M n p p m 2 5 0 - 5 0 0 0 
- C u p p m 2 5 0 - 5 0 0 0 
- Z n p p m 2 5 0 - 5 0 0 0 
- B p p m 1 2 5 - 2 5 0 0 
- C o p p m 5 - 2 0 
- M o p p m 2 - 1 0 

7 . Unsur lain : 
- U p p m 0 
- C e p p m 0 

( S u m b e r : P e r a t u r a n M e n t a n , 2 0 1 1 ) 
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1. Kandungan Z a t U r i n e M a n u s i a 

M e n u r u t R i t a ( 2 0 1 3 ) , p e n e l i t i a n i n i m e m b u k t i k a n b a h w a a i r s e n i m a n u s i a 

d a p a t d i g u n a k a n s e b a g a i p u p u k t a n p a m e n g a n c a m n i l a i k e h i g i e n i s a n t a n a m a n y a n g 

b e r a r t i . S e l a i n i t u , r a s a p r o d u k m a k a n a n n y a j u g a t i d a k b e r k u r a n g m e s k i p u n t a n a m a n 

y a n g m e n j a d i b a h a n b a k u n y a d i b e r i p u p u k u r i n e . M e n u r u t S a s r a w a n ( 2 0 1 3 ) , u r i n e 

m a n u s i a d a p a t s e b a g a i p u p u k k a r e n a m e n g a n d u n g z a t - z a t t e r t e n t u I i h a t T a b e l 2 . 2 

K a n d u n g a n t e r s e b u t y a n g d i b u t u h k a n p a d a t a n a m a n d a n s e b a g a i p e m u l i h a n k e s u b u r a n 

t a n a h . 

T a b e l 2 . 2 M e n u r u t S a s r a w a n ( 2 0 1 3 ) , K a n d u n g a n Z a t y a n g T e r d a p a t d i d a l a m U r i n e 
M a n u s i a 

N o . Z a t y a n g t e r k a n d u n g J u m i a h z a t y a n g 
t e r k a n d u n g 

K e t e r a n g a n 

1 a i r K a n d u n g a n a i r d a l a m d a r a h d i k e l u a r k a n 
d a r i t u b u h j i k a k o n s e n t r a s i n y a t e r l a l u 
t i n g g i . 

2 E m p e d u B e r a s a l d a r i h a s i l p e r o m h a k a n se l d a r a h 
m e r a h d i h a t i d a n m e m b e r i w a m a 
k e k u n i n g a n p a d a u r i n e . 

3 G a r a m G a r a m d i k e l u a r k a n u n t u k m e n j a g a 
k o n s e n t r a s i g a r a m d i d a r a h s u p a y a t i d a k 
h e r l e h i h . 

4 U r e a M e r u p a k a n h a s i l d a r i p e r o m h a k a n 
p r o t e i n . 

5 A s a m u r a t M e r u p a k a n h a s i l d a r i p e r o m h a k a n 
p r o t e i n . 

6 a m o n i a M e r u p a k a n h a s i l d a r i p e r o m h a k a n 
p r o t e i n . A m o n i a m e m b e r i h a u p a d a 
u r i n e . 

8 A s a m k l o r i d a U 8 7 g / L 
9 S o d i u m 1,17 g T . 
1 0 P o t a s i u m 0 , 7 5 g / L 
1 1 g u l a G u l a d i t e m u k a n p a d a u r i n e p e n d e r i t a 

d i a b e t e s d a n t i d a k a k a n d i t e m u k a n p a d a 
u r i n e o r a n g y a n g s e h a t . 

1 2 N i t r o g e n 
1 3 F o s f o r 
15 A s a m s u l f a t 

( S u m b e r : S a s r a w a n , 2 0 1 3 ) 
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M e n u r u t Darwati ( 2 0 0 7 ) , s e c a r a t e o r i t i s , nutrien pada a i r J i m b a h m e n c u k u p i 

s e b a g a i p u p u k s e m u a t a n a m a n y a n g d i b u t u h k a n d a r i p e n d u d u k d u n i a . S e j u m l a h 8 0 - 9 0 % 

n u t r i e n ( n u t r i e n , p o s p o r d a n p o t a s s i u m ) a d a d a l a m a i r l i m b a h . M e n u r u t S y a e f u d i n 

( 2 0 1 2 ) , y a n g m e r u p a k a n A s i s t e n D o s e n M e t a b o l i s m e , D e p a r t e m e n B i o k i m i a , F M I P A -

I n s t i t u t P e r t a n i a n B o g o r : s e b a n y a k 7 0 % b a h a n m a k a n a n ( n u t r i s i ) y a n g d i k o n s u m s i 

m a n u s i a d i k e l u a r k a n d a l a m b e n t u k a i r s e n i . 

P r a d h a n , daiam G u n a w a n ( 2 0 1 0 ) , j u g a m e n j e l a s k a n b a h w a d i d a l a m u r i n e 

m a n u s i a t e r d a p a t N d a l a m b e n t u k a m o n i u m ( N H 4 ^ ) d e n g a n j u m i a h 9 4 0 m g / l d a n n i t r a t 

( N O 3 " ) a t a u n i t r i t ( N O 2 ) y a n g b e r j u m l a h < 0 , 5 m g / 1 . P a d a u m u m n y a s e m u a t a n a m a n 

m e n y e r a p u n s u r N d a l a m b e n t u k NOf d a n N H 4 ^ , n a m u n t a n a m a n l e b i h b a n y a k 

m e n y e r a p N d a l a m b e n t u k N O 3 , s e b a b N H 4 ^ s e g e r a d i o k s i d a s i m e n j a d i N O 3 " o l e h 

b a k t e r i n i t r i f l k a s i ( S a l i s b u r y dalam G u n a w a n , 2 0 1 0 ) . 

M e n u r u t a h l i g i z i d a r i F a k u l t a s K e d o k t e r a n U n i v e r s i t a s I n d o n e s i a , D r . d r . I n g e 

P e r m a d h i ( 2 0 1 3 ) , u r i n e y a n g b a g u s i t u w a m a n y a s e m a k i n j e m i h . C i r i w a m a u r i n e y a n g 

b a g u s d a p a t d i l i h a t p a d a G a m b a r 2 . 1 . 

f * l : . . 

G a m b a r 2 . 1 U r i n e M a n u s i a 
( S u m b e r P e r m a d h i , 2 0 1 3 ) 

M e n u r u t p e n e l i t i a n S u r e n d r a K . P r a d h a n d a n r c k a n n y a d a r i U n i v e r s i t a s 

K u o p i o , F i n l a n d i a dalam K u m i a w a n ( 2 0 0 9 ) , m e m b a n d i n g k a n p e n g g u n a a n a i r k e n c i n g 
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m a n u s i a s e b a g a i p u p u k k u b i s dengan pupuk b u a t a n i n d u s t r i . H a s i l n y a , k e m a m p u a n 

p u p u k u r i n e s a m a d e n g a n p u p u k b u a t a n i n d u s t r i p a d a d o s i s 1 8 0 k g N / h a b a h k a n 

p e r t u m b u h a n , b i o m a s s a , d a n k a n d u n g a n k l o r i d a l a n a m a n s e d i k i t l e b i h t i n g g i j i k a 

m e n g g u n a k a n p u p u k a i r s e n i . S e r a n g g a y a n g b i a s a n y a i k u t m a t i a k i b a t p e n g g u n a a n 

p u p u k i n d u s t r i j u g a b e r k u r a n g d e n g a n m e n g g u n a k a n p u p u k a l a m i i n i . 

2. Kelebihan dan Kekurangan Urine Manusia sebagai Pupuk Organik Cair 

M e n u r u t K u m i a w a n ( 2 0 0 9 ) , U r i n e manusia mempunyai b a n y a k k e u n g g u l a n 

y a i t u u n t u k k e s e h a t a n , p u p u k d a n p e s t i s i d a . U r i n e m a n u s i a d a p a t s e b a g a i p e s t i s i d a 

k a r e n a u r i n e m a n u s i a b e r s i f a t t o k s i n , t e t a p i w a l a u p u n d i p a k a i d e n g a n d o s i s y a n g t i n g g i 

t i d a k a k a n m e r u s a k t a n a m a n a t a u p u n m e n c e m a r i l i n g k u n g a n . P e n g g u n a a n p u p u k 

o r g a n i k c a i r a l a m i i n i l e b i h b a n y a k k e u n t u n g a n n y a d i b a n d i n g k a n m e n g g u n a k a n p u p u k 

k i m i a . K e u n g g u l a n m e n g g u n a k a n p u p u k o r g a n i k c a i r s e b a g a i b e r i k u t : 1 ) M e n g a n d u n g 

u n s u r h a r a m a k r o d a n m i k r o y a n g l e n g k a p , w a l a u p u n d a l a m j u m i a h y a n g s e d i k i t ; 2 ) 

M e n i n g k a t k a n d a y a s c r a p t a n a h t e r h a d a p a i r d a n z a t h a r a ; 3 ) M e m p e r b a i k i k e h i d u p a n 

m i k r o o r g a n i s m e d i d a l a m t a n a h d e n g a n c a r a m e n y e d i a k a n b a h a n m a k a n a n b a g i 

m i k r o o r g a n i s m e t e r s e b u t ; 4 ) M e m p e r b e s a r d a y a i k a t t a n a h b e r p a s i r , s e h i n g g a t i d a k 

m u d a h t e r p e n c a r ; 5 ) M e m p e r b a i k i d r a i n a s e d a n l a t a u d a r a d i d a l a m t a n a h ; 6 ) 

M e m b a n t u p r o s e s p e l a p u k a n b a h a n m i n e r a l ; 7 ) M e l i n d u n g i t a n a h t e r h a d a p k e r u s a k a n 

y a n g d i s e b a b k a n e r o s i ; 8 ) M e n i n g k a t k a n k a p a s i t a s t u k a r k a t i o n . 

B e r d a s a r k a n u j i d i l a b o r a t o r i u m , d a l a m p e n g g u n a a n p u p u k o r g a n i k c a i r j u g a 

m e m p u n y a i k e l e m a h a n . k e l e m a h a n y a n g u m u m t e r d a p a t p a d a p r o d u k p u p u k o r g a n i k 

a t a u h a y a t i c a i r , y a i t u : I ) V i a b i l i t a s ( d a y a h i d u p ) m i k r o o r g a n i s m e y a n g d i k a n d u n g n y a 

s a n g a t r e n d a h ; 2 ) P o p u l a s i m i k r o o r g a n i s m e k e c i l ( < 1 0 6 c f u / m L ) , b a h k a n c e n d e r u n g 

t i d a k a d a / m a l i s e i r i n g d e n g a n w a k t u ; 3 ) N u t r i s i y a n g t e r k a n d u n g s e d i k i t . U m u m n y a 
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nutrisi yang ada berupa tombahan b a h a n k i m i a s e p e r t i pupuk N P K d a n U r e a ; 4 ) 

M i k r o o r g a n i s m e d i d a l a m n y a s a n g a t m u d a h b e r k u r a n g b a h k a n m a t i ; 5 ) T i n g k a t 

k o n t a m i n a s i s a n g a t t i n g g i s e h i n g g a m e n g h a s i l k a n g a s ( k e m a s a n r u s a k ) d a n b a u t i d a k 

s e d a p ( b u s u k ) ; 6 ) T i d a k t a h a n l a m a ( k u r a n g d a r i s e t a h u n ) ; 7 ) M a s a l a h d a l a m 

t r a n s p o r t a s i d a n p e n y i m p a n a n . 

B. Kajian U m u m Ragi Tape 

P e n a m b a h a n m i k r o b a p a d a a w a l f e r m e n t a s i b e r f u n g s i s e b a g a i a k t i v a t o r u n t u k 

m e m b a n t u m e n i n g k a t k a n p r o s e s d e g r a d a s i b a h a n o r g a n i k m e n j a d i s e n y a w a s e d e r h a n a 

y a n g s i a p d i s e r a p o l e h t a n a m a n . S a l a h s a t u m i k r o b a y a n g d a p a t b e r f u n g s i s e b a g a i 

a k t i v a t o r d a l a m f e r m e n t a s i p u p u k c a i r a d a l a h Saccharomycess cerevisiae. m i k r o b a 

J e n i s i n i d a p a t d i t e m u k a n p a d a r a g i ( H i d a y a t i , 2 0 1 1 ) . 

M e n u r u t A v i a n t o ( 2 0 1 2 ) , s t a r t e r y a n g d i g u n a k a n u n t u k p r o d u k s i t a p a i d i s e b u t 

r a g i , y a n g u m u m n y a b e r b e n t u k b u l a t p i p i h d e n g a n d i a m e t e r 4 - 6 c m d a n k e t e b a l a n 0 , 5 

c m . B e n t u k r a g i t a p e d a p a l d i l i h a t p a d a G a m b a r 2 . 2 . 

G a m b a r 2 . 2 R a g i T a p e 
( S u m b e r : R o c h i n t a n i a w a t i , 2 0 0 6 ) 

B e r d a s a r k a n G a m b a r 2 . 2 r a g i t a p e m e m p u n y a i m a n f a a t s a n g a t b e s a r . R a g i 

m e r u p a k a n m a k a n a n y a n g b e r p r o t e i n t i n g g i . R a g i t a p e y a n g s e r i n g d i g u n a k a n p a d a 

c a m p u r a n m a k a n a n i t u , t e r d a p a t m i k r o o r g a n i s m e y a n g d a p a t m e n g u b a h k a r b o h i d r a t 



1 2 

( p a t i ) menjadi gula sederhana (glukosa) yang selanjutnya d i u b a h l a g i m e n j a d i a l k o h o l . 

P e r s e n t a s e r a t a - r a t a d a r i k o m p o s i s i r a g i a d a l a h p r o t e i n k a s a r 5 0 % - 5 2 % , k a r b o h i d r a t 

3 0 % - 3 7 % , l e m a s e 4 % - 5 % , m i n e r a l 7 % - 8 % , a s a m n u k l e a t 6 % - 1 2 % , l e m a k 2 % - 6 % , 

N i t r o g e n 7 , 5 % - 8 , 5 % , f e n i l a l a n i n 4 , I % - 4 , 8 % , i s o l e u s i n 4 , 6 % - 5 , 3 % , l y s i n 7 , 7 % - 7 , 8 % , 

m e t h i o n i n 1 , 6 % - 1 , 7 % , t r e o n i n 4 , 8 % - 5 , 4 % , t r y p h t o p a n l , l % - 1 , 3 % d a n V a l i n 

5 , 3 % 5 , 8 % . B e b e r a p a j e n i s m i k r o o r g a n i s m e y a n g t e r d a p a t d a l a m r a g i a d a l a h 

Chlamydomucor oryzae, Rhizopus oryzae, Mucor s p . , Candida s p . , Saccharomyces 

cerevicae, Saccharomyces verdomanii, d a n s e b a g a i n y a ( K h r i s m a n , 2 0 1 0 ) . 

M i k r o b a - m i k r o b a y a n g t e r d a p a t d a l a m r a g i t a p e b e r s i f a t p r o b i o t i k y a n g d a p a t 

d i m a n f a a t k a n u n t u k p r o s e s f e r m e n t a s i d a l a m p e m b u a t a n p u p u k o r g a n i k c a i r . R a g i T a p e 

s e b a g a i s u m b e r m i k r o b a Saccharomyces, p e n g u r a n g a r o m a m e n y e n g a t , s e k a l i g u s 

m e m b u a t a r o m a p u p u k o r g a n i k c a i r m e n j a d i h a r u m . P r o b i o t i k k h u s u s y a n g 

m e n g a n d u n g m i k r o o r g a n i s m e p o s i t i f m e n g u n t u n g k a n s e r t a c a m p u r a n b a h a n - b a h a n 

a l a m i b e r k h a s i a t l a i n n y a ( A r i y a n i , 2 0 1 3 ) . 

1. Fungsi dari Ragi Tape 

A d a p u n m a n f a a t m e n g g u n a k a n r a g i t a p e s e b a g a i b a h a n c a m p u r a n d a l a m 

p e m b u a t a n p u p u k o r g a n i k c a i r i n i a d a l a h s e b a g a i b e r i k u t : 1 ) M e m p e r k u a t d a n 

m e m p e r b a i k i p e r t u m b u h a n t a n a m a n ; 2 ) M e n g e n d a l i k a n s e r a n g a n h a m a p e n y a k l t ; 3 ) 

M e n i n g k a t k a n u n s u r h a r a p a d a t a n a h ; 4 ) M e m p e r c e p a t p r o s e s p e r t u m b u h a n d a n m a s a 

p a n e n ; 5 ) M e n i n g k a t k a n p r o d u k s i d a u n , b u n g a d a n b u a h ; 6 ) M e n i n g k a t k a n j u m i a h d a n 

k u a l i t a s p r o d u k s i ; 7 ) M e n g u r a n g i k e r o n t o k a n p a d a d a u n d a n b u n g a ; 8 ) M e r a n g s a n g 

p e r t u m b u h a n a k a r , b a t a n g , d a u n d a n b u n g a ( W o r d p r e s s , 2 0 1 3 ) . 
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C. P e n g a j a r a n di SekoJah Menegah Ates 

1. Model Demonstrasi 

M e n u r u t I a n K a n j o ( 2 0 1 2 ) , p e m b e l a j a r a n d e m o n s t r a s i a d a l a h m e t o d e 

m e n g a j a r y a n g m e n g g u n a k a n p e r a g a a n b a i k s e c a r a l a n g s u n g a t a u m e l a l u i m e d i a y a n g 

r e i e v a n u n t u k m e m p e r j e l a s s u a t u p e n g e r t i a n a t a u u n t u k m e m p e r l i h a t k a n p a d a s e l u r u h 

k e l a s t e n t a n g p r o s e s u n t u k m e l a k u k a n s e s u a t u . M e t o d e d e m o n s t r a s i a d a l a h m e t o d e 

m e n g a j a r y a n g s a n g a t e f e k t i f , k a r e n a d a p a t m e m b a n t u p e s e r t a d i d i k u n t u k m e i i h a t 

s e c a r a l a n g s u n g p r o s e s t e r j a d i n y a s e s u a t u . M e t o d e d e m o n s t r a s i a d a l a h c a r a p e n y a j i a n 

b a h a n p e l a j a r a n d e n g a n m e m p e r a g a k a n a t a u m e m p c r t u n j u k k a n k e p a d a p e s e r t a d i d i k 

s u a t u p r o s e s , s i t u a s i a t a u b e n d a t e r t e n t u y a n g s e d a n g d i p e l a j a r i b a i k s e b e n a r n y a a t a u 

t i r u a n y a n g s e r i n g d i s e r t a i p e n j e i a s a n l i s a n . M e n u r u t I s t a r a n i ( 2 0 1 3 ) , m o d e l 

p e m b e l a j a r a n a d a l a h s e l u r u h r a n g k a i a n p e n y a j i a n m a t e r i a j a r y a n g m e l i p u t i s e g a l a 

a s p e k s e b e l u m , s e d a n g d a n s e s u d a h p e m b e l a j a r a n y a n g d i l a k u k a n g u r u s e r t a s e g a l a 

f a s i l i t a s y a n g t e r k a i t y a n g d i g u n a k a n s e c a r a l a n g s u n g a t a u t i d a k l a n g s u n g d a l a m p r o s e s 

b e l a j a r m e n g a j a r . S e d a n g k a n M o h a m m a d AH ( 2 0 1 3 ) , m e n y a t a k a n b a h w a m o d e l 

p e m b e l a j a r a n a d a l a h s u a t u r e n c a n a a t a u p o l a y a n g d a p a t d i g u n a k a n u n t u k 

m e n g e m b a n g k a n d a n m e n g a r a h k a n p e m b e l a j a r a n d i k e l a s a t a u d i l u a r k e l a s y a n g 

s e s u a i d e n g a n k a r a k t e r i s t i k p e r k e m b a n g a n d a n k a r a k t e r i s t i k b e l a j a r s i s w a . 

M e n u r u t I a n K a n j o n o ( 2 0 1 2 ) , t u j u a n p e m b e l a j a r a n m e n g g u n a k a n m e t o d e 

d e m o n s t r a s i i n i a n t a r a l a i n I ) u n t u k m e m u d a h k a n p e n j e i a s a n s e b a b p e n g g u n a n b a h a s a 

l e b i h t e r b a t a s , 2 ) U n t u k m e m b a n t u a n a k m e m a h a m i d e n g a n j e l a s j a l a n n y a s u a t u p r o s e s 

d e n g a n p e n u h p e r h a t i a n , 3 ) C o c o k d i g u n a k a n j i k a u n t u k m e m b e r i k a n k e t e r a m p i l a n 

t e r t e n t u . P e m b e l a j a r a n m e n g g u n a k a n m e t o d e d e m o n s t r a s i i n i m e m i l i k i k e l e b i h a n y a k n i , 

1 ) P e r h a t i a n s i s w a d a p a t d i p u s a t k a n k e p a d a h a l - h a l y a n g d i a n g g a p p e n t i n g , 2 ) 
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M e m b i m b i n g s i s w a k e a r a h b e r p i k i r y a n g sama, 3 ) D a p a t m e n g u r a n g i k e s a l a h a n , 4) 

S i s w a m e m p e r o l e h p e n g a l a m a n l a n g s u n g , 5 ) S e m u a m a s a l a h y a n g m e n i m b u l k a n 

p e r t a n y a a n p a d a s i s w a d a p a t d i j a w a b . A d a p u n k e l e m a h a n d a l a m m e n g g u n a k a n m e t o d e 

d e m o n s t r a s i i n i a d a l a h 1 ) D a y a t a n g k a p s i s w a b e r b e d a , 2 ) W a k t u y a n g d i p e r l u k a n l e b i h 

l a m a , 3 ) D i p e r l u k a n p e r a l a t a n k h u s u s , 4 ) T e r k a d a n g s i s w a m e i i h a t p r o s e s d e m o n s t r a s i 

b e r b e d a d e n g a n p r o s e s s e b e n a r n y a . 

2. E v a l u a s i 

E v a l u a s i a d a l a h s u a t u p r o s e s , y a k n i p r o s e s m e n e n t u k a n s a m p a i b e r a p a j a u h 

k e m a m p u a n y a n g d a p a t d i c a p a i o l e h s i s w a d a l a m p r o s e s b e l a j a r m e n g a j a r . 

K e m a m p u a n y a n g d i h a r a p k a n t e r s e b u t s e b e l u m n y a s u d a h d i t e t a p k a n s e c a r a o p e r a t i o n a l . 

S e l a n j u t n y a j u g a d i t e t a p k a n p a t o k a n p e n g u k u r a n h i n g g a d a p a t d i p e r o l e h p e n i l a i a n 

(valueJudgement) ( W a k h i n u d d i n , 2 0 1 0 ) . 

M e n u r u t N a n a S u d j a n a dalam S o b r y S u t i k n o ( 2 0 1 3 ) , m e n j e l a s k a n b a h w a 

e v a l u a s i p a d a d a s a m y a m e m b e n k a n p e r t i m b a n g a n a t a u h a r g a a t a u n i l a i b e r d a s a r k a n 

k r i t e r i a t e r t e n t u . T u j u a n t e r s e b u t d i n y a t a k a n d a l a m r u m u s a n t i n g k a h l a k u y a n g 

d i h a r a p k a n d i m i i i k i s i s w a s e t e l a h m e n y e l e s a i k a n p e n g a l a m a n b e l a j a m y a . E v a l u a s i 

h a s i l b e l a j a r m e r u p a k a n p r o s e s u n t u k m e n e n t u k a n n i l a i b e l a j a r s i s w a m e l a l u i k e g i a t a n 

p e n e l i t i a n d a n p e n g u k u r a n h a s i l b e l a j a r d e n g a n t u j u a n u n t u k m e n g e t a h u i t i n g k a t 

k e b e r h a s i l a n y a n g a k a n d i c a p a i o l e h s i s w a s e t e l a h b e r l a n g s u n g n y a p r o s e s b e l a j a r 

m e n g a j a r , k e b e r h a s i l a n t e r s e b u t d i t a n d a i d e n g a n s k a l a n i l a i a t a u h u r u f d a n s i m b o l . 

P e n i l a i a n b e r t u j u a n u n t u k m e n i n g k a t k a n p r o s e s d a n m e m b e r i l a p o r a n t e n t a n g 

k e m a j u a n d a n p e r k e m b a n g a n m a s i n g - m a s i n g s i s w a s e c a r a i n d i v i d u a l ( S i a m e t o dalam 

E r w i n a 2 0 1 2 : 2 2 ) . 
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M E T O D E P E N E L I T I A N 

A. Rancangan Penelitian 

P e n e l i t i a n i n i m e n g g u n a k a n d e s a i n p e n e l i t i a n e k s p e r i m e n t a l . M e t o d e 

p e n e l i t i a n m e n g g u n a k a n d e s k r i p t i f k u a n t i t a t i f d e n g a n m e n g a n a l i s i s h a s i l u j i 

l a b o r a t o r i u m k a n d u n g a n u n s u r h a r a m a k r o ( N P K ) d e n g a n p e n a m b a h a n r a g i t a p e d a r i 

B a l a i B e s a r L a b o r a t o r i u m K e s e h a t a n . P e n e m p a t a n d a n p e m a s u k a n d a t a b e r d a s a r k a n 

p e r l a k u a n d a n u l a n g a n d i s a j i k a n p a d a T a b e l 3 . 1 

Tabel 3.1 Pemasukan Data Perlakuan dan Ulangan Uji Konsentrasi Ragi Tape 
{Saccharomyces cereviceae) Pada Urine Manusia 

Perlakuan liiangan Jumiah Rata-
rata 

1 2 3 4 5 6 

Rata-
rata 

Po P o i P 0 2 P o i P t M P05 P 0 6 

P i P l l P i 2 P l l P m P , 5 P r o 
P 2 1 P 2 2 P 2 1 P 2 4 P 2 5 P 2 6 

P 3 P l l P 1 2 P l l P l 4 P l 5 P 1 6 
Jumiah 

K e t e r a n g a n : Pq ^ 1 l i t e r u r i n e ( t a n p a p e m b e r i a n r a g i t a p e d a n e k s t r a k r e m p a h ) 
P i = P e m b e r i a n r a g i t a p e 15 g r / I O m l e k s t r a k r e m p a h / I l i t e r u r i n e 
P 2 = p e m b e r i a n r a g i t a p e 2 0 g r / I O m l e k s t r a k r e m p a h / I l i t e r u r i n e 
P 3 = p e m b e r i a n r a g i t a p e 2 5 g r / I O m l e k s t r a k r e m p a h / I l i t e r u r i n e 

1 5 



1 6 

B. Subjek P e n e l i t i a n 

1. U r i n e m a n u s i a y a n g d i g u n a k a n d a l a m w a k t u 2 4 j a m s e t e l a h d i e k s k r e s i k a n s e b a n y a k 

2 4 L i t e r . 

2. R a g i t a p e y a n g d i g u n a k a n s e b a n y a k 3 6 0 g r . 

3. E k s t r a k r e m p a h 2 4 0 m i . 

4. S i s w a S M A N e g e r i 4 P a l e m b a n g k e l a s X . M I A 3 s e b a n y a k 3 8 o r a n g s i s w a . 

C . Instrumen Penelitian 

1. Bahan 

B a h a n - b a h a n y a n g d i g u n a k a n d a l a m p e n e l i t i a n u r i n e m a n u s i a 2 4 L i t e r d a l a m 

w a k t u 2 4 j a m s e t e l a h e k s k r e s i . R a g i t a p e y a n g d i g u n a k a n u n t u k p e n e l i t i a n 3 6 0 g r d a n 

2 4 0 m l b a h a n r e m p a h - r e m p a h l a i n n y a . B a h a n u n t u k p e n e l i t i a n d a p a t d i l i h a t p a d a 

G a m b a r 3 . 1 . 

( a ) ( b ) ( c ) 
G a m b a r 3 . 1 ( a ) E k s t r a k R e m p a h , ( b ) R a g i , ( c ) U r i n e M a n u s i a 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

2. Alat 

P e m b u a t a n p u p u k o r g a n i k c a i r m e n g g u n a k a n b e b e r a p a a l a t s e p e r t i : s e n d o k , 

t o p i c s , g e l a s u k u r , s a r i n g a n , b l e n d e r , t i m b a n g a n d i g i t a l , g e l a s u k u r 1 0 m l , k e r t a s p H 

d a n t e r m o m e t e r . A l a t - a l a t y a n g d i g u n a k a n d a l a m p e n e l i t i a n d a p a t d i l i h a l p a d a G a m b a r 

3 . 2 . 
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( g ) ( h ) ( i ) 

G a m b a r 3 . 2 ( a ) S e n d o k , ( b ) T o p i c s , ( c ) G e l a s U k u r , ( d ) S a r i n g a n , ( e ) B l e n d e r , ( t ) T i m b a n g a n D i g i t a l , ( g ) 
G e l a s U k u r 10 m l , ( h ) K e r t a s p H , ( i ) T e r m o m e t e r ( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

D. Pengumpulan Data 

1. Pengumpulan Data Penelitian 

a. Waktu dan Tempat 

P e n e l i t i a n d i l a k u k a n d i l a b o r a t o r i u m B a l a i B e s a r L a b o r a t o r i u m K e s e h a t a n 

( B B L K ) P a l e m b a n g p a d a b u l a n M e i 2 0 1 4 d a n d i r u m a h p e n e l i t i d i l o r o n g d u a s a u d a r a 

P l a j u , s e d a n g k a n p e n g a j a r a n n y a d i l a k u k a n d i S M A N e g e r i 4 P a l e m b a n g . 
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b. C a r a Pembuatan Pupuk O r g a n i k C a i r d a r i Urine Manusia 

A l a t d a n b a h a n d i p e r s i a p k a n s e c a r a l e n g k a p , b o t o l p l a s t i k d i i s i u r i n e s e b a n y a k 

I L / o r a n g . P e n g i s i a n u r i n e d i l a k u k a n s e l a m a 2 4 j a m . S e t e l a h u r i n e t e r i s i s e b a n y a k 1 

L / o r a n g , k e m u d i a n r e m p a h - r e m p a h d i k u p a s d a n d i i r i s . R e m p a h - r e m p a h y a n g s u d a h 

d i i r i s k e c i l - k e c i l , m a s u k k a n k e d a l a m b l e n d e r s a m p a i h a l u s . R e m p a h y a n g s u d a h h a l u s 

d i m a s u k k a n d a l a m w a d a h p e n y a r i n g a n u n t u k d i a m b i l s a r i n y a . P r o s e s p e n y a r i n g a n 

s e l e s a i e k s t r a k r e m p a h d i p i n d a h k a n k e d a i a m g e l a s u k u r . P r o s e s p e m b u a t a n e k s t r a k 

r e m p a h s u d a h s e l e s a i , a k a n d i l a n j u t k a n p r o s e s y a n g k e d u a y a i t u p e n g h a l u s a n r a g i t a p e . 

R a g i t a p e y a n g b e r b e n t u k b u l a t p i p i h a k a n d i h a n c u r k a n d e n g a n b l e n d e r s a m p a i h a l u s 

s e p e r t i t e p u n g . S e t e l a h p r o s e s p e n g h a l u s a n r a g i t a p e s e l e s a i k e m u d i a n r a g i t a p e a k a n 

d i t i m b a n g s e s u a i d e n g a n s e t i a p p e r l a k u a n . S e l a n j u l n y a , b o t o l y a n g b e r i s i u r i n e a k a n 

d i b e r i p e r l a k u a n . 

P e m b e r i a n k o n s e n t r a s i r a g i 2 5 g r / I O m l r e m p a h , r a g i 2 0 g r / I O m l r e m p a h d a n 

r a g i 1 5 g r / I O m l r e m p a h . A d u k a t a u d i k o c o k s a m p a i t e r c a m p u r s e l a m a 5 m e n i t . 

S e l a n j u t n y a , u k u r p l l d a n t e m p e r a t u r t e r h a d a p u r i n e y a n g t e l a h d i b e r i p e r l a k u a n . T u t u p 

b o t o l p l a s t i k d a n d i a m k a n 3 0 h a r i . L e t a k k a n b o t o l p l a s t i k d i t e m p a t y a n g t e r l i n d u n g i 

d a r i s i n a r m a t a h a r i d a n c u r a h a i r h u j a n l a n g s u n g ( N u r i y a n i , 2 0 1 4 ) . 
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Adapun p r o s e s pembuatan fermentasi pupuk cair urine manusia dapat d i l i h a t 

p a d a G a m b a r 3 . 3 . 

(g) 

G a m b a r 3 .3 ( a ) R a g i H a l u s , ( b ) E k s t r a k R e m p a h , ( c ) P e m b e r i a n R a g i , ( d ) P e m b e r i a n 
E k s t r a k r e m p a h 1 0 m l , ( e ) P e n c a m p u r a n , ( f ) U k u r p H , ( g ) U k u r S u h u 
( S u m b e r : N u r i y a n i . 2 0 1 4 ) 

2. Pengumpulan Data Pengajaran 

a. Persiapan Pengajaran 

P e n g a j a r a n d i l a k s a n a k a n d i S M A N e g e r i 4 P a l e m b a n g d e n g a n m e n g g u n a k a n 

m o d e l p e m b e l a j a r a n d e m o n s t r a s i . M a t e r i y a n g d i s a m p a i k a n b e r h u b u n g a n d e n g a n h a s i l 

p e n e l i t i a n t e n t a n g u j i k a n d u n g a n u n s u r h a r a m a k r o ( N P K ) d e n g a n p e n a m b a h a n r a g i 

t a p e t e r h a d a p u r i n e m a n u s i a y a n g d i s e s u a i k a n d e n g a n m a t e r i t e n t a n g p e r u b a h a n 
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l i n g k u n g a n / i k l i m d a n daur ulang limbah pada Kompetensi Inti 3 . M e m a h a m i , 

m e n e r a p k a n , m e n g a n a l i s i s p e n g e t a h u a n f a k t u a l , k o n s e p t u a l . p r o s e d u r a l b e r d a s a r k a n 

r a s a i n g i n t a h u n y a t e n t a n g i l m u p e n g e t a h u a n , t e k n o l o g i , s e n i , b u d a y a , d a n h u m a n i o r a 

d e n g a n w a w a s a n k e m a n u s i a a n , k e b a n g s a a n , k e n e g a r a a n , d a n p e r a d a b a n t e r k a i t 

f e n o m e n a d a n k e j a d i a n , s e r t a m e n e r a p k a n p e n g e t a h u a n p r o s e d u r a l p a d a b i d a n g k a j i a n 

y a n g s p e s i f i k s e s u a i d e n g a n b a k a t d a n m i n a t n y a u n t u k m e m e c a h k a n m a s a l a h d e n g a n 

K o m p e t e n s i D a s a r 3 . 1 0 M e n g a n a l i s i s d a t a p e r u b a h a n l i n g k u n g a n d a n d a m p a k d a r i 

p e r u b a h a n t e r s e b u t b a g i k e h i d u p a n . 

b . Pelaksanaan Pengajaran 

P e n g a j a r a n d i l a k s a n a k a n d i S M A N e g e r i 4 P a l e m b a n g k e l a s X M I A 3 s e m e s t e r 

I I d e n g a n m a t e r i y a n g b e r h u b u n g a n d e n g a n h a s i l p e n e l i t i a n t e n t a n g u j i k a n d u n g a n 

u n s u r h a r a m a k r o ( N P K ) d e n g a n p e n a m b a h a n r a g i t a p e t e r h a d a p u r i n e m a n u s i a . 

A d a p u n l a n g k a h - l a n g k a h p e n g a j a r a n n y a , y a i t u : 

1 ) P e n e l i t i m e n y i a p k a n R e n c a n a P e l a k s a n a a n P e n g a j a r a n ( R P P ) y a n g b e r i s i k a n 

m a t e r i y a n g a k a n d i s a m p a i k a n y a n g t e l a h d i s i a p k a n s e b e l u m p e l a k s a n a a n 

p e n g a j a r a n . 

2 ) P e n e l i t i m e n y a m p a i k a n t u j u a n p e m b e l a j a r a n . 

3 ) P e n e l i t i m e m b e r i k a n s o a l t e s a w a l k e p a d a s i s w a y a n g b e r i s i k a n s o a l p i l i h a n g a n d a 

s e b a n y a k 2 0 s o a l d e n g a n w a k t u 2 0 m e n i t . 

4 ) P e n e l i t i m e n y i a p k a n m e d i a b e l a j a r s e p e r t i L C D u n t u k m e n j e l a s k a n l a n g k a h k e r j a 

l > e n e l i t i a n t e n t a n g p e m b u a t a n p u p u k u r i n e m a n u i s a d e n g a n m u l t i m e d i a y a n g t e l a h 

d i s i a p k a n s e b e l u m p e l a k s a n a a n p e n g a j a r a n . 

5 ) S e t e l a h i t u p e n e l i t i m e n y i a p k a n a l a t d a n b a h a n p e m b u a t a n p u p u k u r i n e m a n u s i a 

k e p a d a s i s w a m e l a l u i m u l t i m e d i a s e s u a i d e n g a n t u j u a n p e m b e l a j a r a n . 
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6 ) P e n e J i t i m e n y a m p a i k a n m a t e r i s e s u a i d e n g a n R e n c a n a P e l a k s a n a a n P e n g a j a r a n 

( R P P ) d a n m e n j e l a s k a n l a n g k a h k e r j a k e g i a t a n p e n e l i t i a n , s e r t a p e n e l i t i m e m b e r i 

k e s e m p a t a n k e p a d a s i s w a u n t u k b e r l a n y a t e n t a n g m a t e r i y a n g d i a n g g a p k u r a n g 

j e l a s . 

7 ) P e n e l i t i m e m i n t a s i s w a y a n g b e r a n i u n t u k m e m p e r a g a k a n d e n g a n a l a t d a n b a h a n 

y a n g t e r s e d i a s e s u a i l a n g k a h k e r j a p e m b u a t a n p u p u k u r i n e m a n u s i a k e d e p a n 

k e l a s . 

8 ) P e n e l i t i m e m i n t a s i s w a m e n y i m p u l k a n h a s i l p e m b e l a j a r a n . 

9 ) L a l u p e n e l i t i m e m b e r i k a n s o a l t e s a k h i r k e p a d a s i s w a y a n g b e r i s i k a n s o a l y a n g 

s a m a d e n g a n s o a l t e s a w a l , y a i l u s o a l p i l i h a n g a n d a s e b a n y a k 2 0 s o a l d e n g a n 

w a k t u 2 0 m e n i t . 

1 0 ) H a s i l n i l a i s i s w a y a n g d i p e r o l e h d a r i s o a l t e s a w a l d a n t e s a k h i r i n i a k a n d i 

a n a l i s i s . 

E . Metode Analisis Data 

1. Analisis Data Penelitian 

D a t a y a n g d i p e r o l e h d a r i h a s i l p e n g a m a t a n d a n a n a l i s i s s e c a r a s t a t i s t i k d e n g a n 

m e n g g u n a k a n d e s k r i p t i f k u a n t i t a t i f y a n g b e r u p a p e n j e i a s a n d a t a h a s i l u j i t e r h a d a p 

k a n d u n g a n u n s u r h a r a m a k r o d a r i l a b o r a t o r i u m B a l a i B e s a r L a b o r a t o r i u m K e s e h a t a n 

P a l e m b a n g ( B B L K ) , p e n j e i a s a n y a n g t e r t e r a m e n j e l a s k a n k u a l i t a s u n s u r h a r a y a n g b a i k 

d a n m e n d e k a t i S t a n d a r N a s i o n a l I n d o n e s i a ( S N I ) ( N u r i y a n i , 2 0 1 4 ) . 
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2. Analisis D a t a P e n g a j a r a n 

M o d e l p e n g a j a r a n y a n g d i p a k a i a d a l a h d e m o n s t r a s i y a n g d i h a r a p k a n d a p a t 

m e n i n g k a t k a n h a s i l b e l a j a r s i s w a S M A N e g e r i 4 P a l e m b a n g k e l a s X M I A 3 s e m e s t e r I I 

t a h u n a j a r a n 2 0 1 4 / 2 0 1 5 p a d a m a t e r i p o k o k 1 . p e r u b a h a n l i n g k u n g a n / i k l i m d a n d a u r 

u l a n g l i m b a h p a d a K o m p e t e n s i I n t i 3 . M e m a h a m i p e n e r a p a n , m e n g a n a l i s i s 

p e n g e t a h u a n f a k t u a l , k o n s e p t u a l , p r o s e d u r a l , b e r d a s a r k a n r a s a i n g i n t a h u t e n t a n g i l m u 

p e n g e t a h u a n , t e k n o l o g i , s e n i , b u d a y a , h u m a n i o r a , d e n g a n w a w a s a n k e m a n u s i a a n , 

k e b a n g s a a n , k e n e g a r a a n d a n p e r a d a b a n t e r k a i t f e n o m e n a d a n k e j a d i a n , s e r t a 

m e n e r a p k a n p e n g e t a h u a n p r o s e d u r a l p a d a b i d a n g k a j i a n y a n g s p e s i f i k s e s u a i d e n g a n 

b a k a t d a n m i n t a n y a u n t u k m e m e c a h k a n m a s a l a h d e n g a n K o m p e t e n s i D a s a r 3 . 1 0 

M e n g a n a l i s i s d a t a p e r u b a h a n l i n g k u n g a n d a n d a m p a k d a r i p e r u b a h a n t e r s e b u t b a g i 

k e h i d u p a n . 

H a s i l p e n g a j a r a n d i p e r o l e h n i l a i s i s w a s e c a r a i n d i v i d u , k e m u d i a n d i a n a l i s i s 

d e n g a n m e n g g u n a k a n p r o g r a m S P S S (Statistical Product and Service Solution) v e r s i 

1 6 . 0 0 d a r i p e r h i t u n g a n s e c a r a S P S S d a p a t d i k e t a h u i d i s t r i b u s i f r e k u e n s i t e s a w a l d a n 

t e s a k h i r , u j i s t a t i s t i k d a n p e n g a r u h t e s y a n g d i b e r i k a n s e b e l u m d a n s e s u d a h 

p e n g a j a r a n . D e n g a n u j i t d a p a t d i k e t a h u i a p a k a h m e m p u n y a i p e n g a r u h n y a t a a t a u 

s i g n i f i k a n a n t a r a t e s y a n g d i b e r i k a n s e b e l u m p e n g a j a r a n d e n g a n s e s u d a h p e n g a j a r a n . 

U j i v a l i d i t a s d i p e r l u k a n a g a r d i p e r o l e h i n s t r u m e n y a n g v a l i d , a r t i n y a i n s t r u m e n y a n g 

t e p a t u n t u k m e n g u k u r a p a y a n g s e h a r u s n y a d i u k u r . 



BAB IV 

H A S I L P E N E L I T I A N 

A. Deskripsi Data Penelitian 

1. Kajian biologi proses fermentasi urine manusia 

B e r d a s a r k a n h a s i l p e n e l i t i a n e k s p e r i m e n u j i k a n d u n g a n u n s u r h a r a m a k r o 

( N P K ) d e n g a n p e n a m b a h a n r a g i t a p e t e r h a d a p u r i n e m a n u s i a , y a n g t e l a h d i u j i d i B a l a i 

B e s a r L a b o r a t o r i u m K e s e h a t a n P a l e m b a n g . U j i k u a l i t a s p u p u k i n i s e c a r a b i o l o g i d a p a t 

terlihat p a d a w a k t u p r o s e s f e r m e n t a s i , t e r j a d i k e g i a t a n m i k r o o r g a n i s m e y a n g 

m e m p r o d u k s i e n e r g i d i d a l a m s e l d e n g a n k o n d i s i l i n g k u n g a n a n a e r o b i k ( t a n p a o k s i g e n ) . 

P r o s e s t e r s e b u t s e j a l a n d e n g a n B a l a i B e s a r P e l a t i h a n P e r t a n i a n ( 2 0 1 3 ) , y a n g 

m e n y a t a k a n m i k r o b a - m i k r o b a i n i m e m a n f a a t k a n b a h a n o r g a n i k y a n g t e r k a n d u n g 

d a l a m p u p u k s e b a g a i s u m b e r e n e r g i . 

S e j a r a h p e n e m u a n p r o s e s a n a e r o b i k digestion u n t u k m e n g h a s i l k a n b i o g a s 

t e r s e b a r d i b e n u a E r o p a . P e n e m u a n i l m u a n A l e s s a n d r o V o l t a t e r h a d a p g a s y a n g 

d i k e l u a r k a n d i r a w a - r a w a t e r j a d i p a d a t a h u n 1 7 7 0 , k e m u d i a n A v o g a d r o 

m e n g i d e n t i f i k a s i k a n t e n t a n g g a s m e t a n a . S e t e l a h t a h u n 1 8 7 5 d i p a s t i k a n b a h w a b i o g a s 

m e r u p a k a n p r o d u k d a r i p r o s e s a n a e r o b i k digestion. T a h u n 1 8 8 4 P a s t e o u r m e l a k u k a n 

p e n e l i t i a n t a n t a n g b i o g a s m e n g g u n a k a n k o t o r a n h e w a n . E r a p e n e l i t i a n P a s t e o u r 

m e n j a d i l a n d a s a n u n t u k p e n e l i t i a n b i o g a s h i n g g a s a a t i n i ( S i a g a l a n , 2 0 1 0 ) . 

P r o s e s p e n g u a r a i a n o l e h m i k r o o r g a n i s m e u n t u k m e n g u r a i k a n b a h a n - b a h a n 

o r g a n i k t e r j a d i s e c a r a a n a e r o b . P a d a p r i n s i p n y a p r o s e s a n a e r o b a d a l a h p r o s e s b i o l o g i 

y a n g b e r l a n g s u n g p a d a k o n d i s i t a n p a o k s i g e n o l e h m i k r o o r g a n i s m e t e r t e n t u y a n g 

m a m p u m e n g u b a h s e n y a w a o r g a n i k m e n j a d i m e t a n a ( b i o g a s ) . P r o s e s i n i b a n y a k 
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dikembangkan untuk mengolah kotoran h e w a n d a n manusia atau air l i m b a h y a n g 

k a n d u n g a n b a h a n o r g a n i k n y a t i n g g i . S i s a p e n g o l a h a n b a h a n o r g a n i k d a l a m b e n t u k 

p a d a t d i g u n a k a n u n t u k k o m p o s . M e n u r u t G a b r i e l dalam H e r l a m b a n g ( 2 0 0 5 ) , p r o s e s 

p e n g o l a h a n b a h a n o r g a n i k m e n j a d i b i o g a s d e n g a n p r o s e s a n a e r o b i k d a p a t d i l i h a t p a d a 

G a m b a r 4 . 1 . 

f ^ 
M o l e k u l z a t o r g a n i k 
k o m p l e k M i s a l n y a : 

p o l i s a k a r i d a , l e m a k , d l l 

1 . B a k t e r i H y d r o l i t i k 

M o n o m e r 

M i s a l n y a : G u l a , A s a m 
A m i n o , A s a m L e m a k 

2. B a k t e r i A c i d o g e n i k F e r m c n t a t i f 

A s a m O i ^ a n i k , 
A l k o h o l , K e t o n e 

3 . B a k t e r i A c e t o g e n i k 

A s e t a t , CO2, H2 

/ 
,^, 4 . B a k t e r i M e t h o n e g e n i k 

Methane 

G a m b a r 4 . 1 B a k t e r i M e t a b o l i k d a l a m P e n g u r a i a n L i m b a h S i s t e m 
A n a e r o b i k ( S u m b e r : G a b r i e l dalam H e r l a m b a n g . 2 0 0 5 ) 

B e r d a s a r k a n G a m b a r 4 . 1 m e n u r u t G a b r i e l dalam H e r l a m b a n g , ( 2 0 0 5 ) p r o s e s 

b a k t e r i y a n g t e r l i b a l d a l a m f e r m e n t a s i m e n g u r a i k a n m a t e r i a l k o m p l e k m e n j a d i m o l e k u l 

s e d e r h a n a d a p a t d i b a g i d a l a m e m p a t k e i o m p o k , y a i t u : 
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} ) B a k t e r i H i d r o l i t i k 

K e i o m p o k b a k t e r i a n a e r o b i k s e p e r t i , b a k t e r i actinomycetes, Lactobacillus, 

Bacillus Brevis, Saccharomyces Cerevisiae, Cellulolytic Bacillus S p , r a g i , d a n 

j a m u r m e m e c a h m o l e k u l o r g a n i k k o m p l e k ( p r o t e i n , s e l u l o s a , l i g n i n , l i p i d ) m e n j a d i 

m o l e k u l m o n o m e r y a n g t e r l a r u t s e p e r t i a s a m a m i n o , g l u k o s a , a s a m l e m a k , d a n g l i s e r o l . 

M o l e k u l m o n o m e r i n i d a p a t l a n g s u n g d i m a n f a a t k a n o l e h k e i o m p o k b a k t e r i b e r i k u t n y a . 

H i d r o l i s i s m o l e k u l k o m p l e k d i k a t a l i s a s i o l e h e n z i m e k s t r a s e l u l e r s e p e r t i s e l l u l a s e , 

p r o t e a s e , d a n l i p a s e . W a l a u p u n d e m i k i a n p r o s e s p e n g u r a i a n a n a e r o b i k s a n g a t l a m b a t 

d a n m e n j a d i t e r b a t a s d a l a m p e n g u r a i a n l i m b a h s e l l u l o l i t i k y a n g m e n g a n d u n g l i g n i n . 

2 ) B a k t e r i A s i d o g e n i k F e r m e n t a t i f 

B a k t e r i a s i d o g e n i k ( p e m b e n t u k a s a m ) s e p e r t i Clostridium m e r u b a h g u l a , a s a m 

a m i n o , d a n a s a m l e m a k m e n j a d i a s a m o r g a n i k ( s e p e r t i a s a m a s e t a t , p r o p i o n i k , f o r m i k , 

l a c t i k , b u t i r i k , a t a u s u k s i n i k ) , a l k o h o l d a n k e t o n ( s e p e r t i e t a n i l , m e t a n o l , g l i s e r o l , 

a s e t o n ) , a s e t a t , C O 2 d a n H 2 . A s e t a t a d a l a h p r o d u k u t a m a d a l a m f e r m e n t a s i k a r b o h i d r a t . 

H a s i l d a r i f e r m e n t a s i i n i b e r v a r i a s i t e r g a n t u n g j e n i s b a k t e r i d a n k o n d i s i k u l t u r s e p e r t i 

t e m p e r a t u r , p H , p o t e n s i a l r e d o k . 

3 ) B a k t e r i A s e t o g e n i k 

B a k t e r i a s e t o g e n i k ( b a k t e r i y a n g m e m p r o d u k s i a s e t a t d a n H 2 ) s e p e r t i 

Syntrobacter wolinii d a n Syntrophomonas wolfei m e r u b a h a s a m l e m a k ( s e p e r t i a s a m 

p r o p i o n a t , a s a m b u t i r a t ) d a n a l k o h o l m e n j a d i a s e t a t , h i d r o g e n , d a n k a r b o n d i o k s i d a , 

y a n g d i g u n a k a n o l e h b a k t e r i p e m b e n t u k m e t a n ( m e t a n o g e n ) . K e i o m p o k i n i 

m e m b u t u h k a n i k a t a n h i d r o g e n r e n d a h u n t u k m e r u b a h a s a m l e m a k d a n o l e h k a r e n a i t u , 

d i p e r l u k a n m o n i t o r i n g h i d r o g e n y a n g k e t a t . 
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4 ) B a k t e r i M e t a n o g e n 

P e n g u r a i a n s e n y a w a o r g a n i k o l e h b a k t e r i a n a e r o b i k d i l i n g k u n g a n a l a m 

m e l e p a s 5 0 0 - 8 0 0 j u t a t o n m e t a n k e a t m o s f e r t i a p t a h u n d a n i n i m e w a k i l i 0 , 5 % b a h a n 

o r g a n i k y a n g d i h a s i l k a n o l e h p r o s e s f o t o s i n t e s i s . B a k t e r i m e t a n o g e n t e r j a d i s e c a r a 

a l a m i d i d a l a m s e d i m e n y a n g d a l a m a t a u d a l a m p e n c e r n a a n h e r b i v o r a . K e i o m p o k i n i 

d a p a t b e r u p a k e i o m p o k b a k t e r i g r a m p o s i t i p d a n g r a m n e g a t i f d e n g a n v a r i a s i y a n g 

b a n y a k d a l a m b e n t u k . M i k r o o r g a n i m e m e t a n o g e n t u m b u h s e c a r a l a m b a t d a l a m a i r 

l i m b a h d a n w a k t u t u m b u h b e r k i s a r 3 h a r i p a d a s u h u 35^C s a m p a i d e n g a n 5 0 h a r i p a d a 

s u h u 1 0 " C . 

2. Pengaruh perlakuan terhadap kandungan unsur hara nitrogen (N) 

B e r d a s a r k a n p e n e l i t i a n y a n g d i l a k u k a n d i d a p a t k a n d a t a h a s i l u j i k a n d u n g a n 

n i t r o g e n d a l a m N t o t a l p a d a p e n e l i t i a n p u p u k c a i r u r i n e m a n u s i a t a n p a a t a u d e n g a n 

p e n a m b a h a n r a g i t a p e . H a s i l u j i k a n d u n g a n y a n g d i p e r o l e h a k a n d i b a n d i n g k a n 

b e r d a s a r k a n k e t e n t u a n S N I t e n t a n g p u p u k o r g a n i k y a i t u d i a t a s a t a u s a m a d e n g a n 0 , 4 % . 

D a p a t d i k e t a h u i h a s i l u j i l a b o r a t o r i u m k a n d u n g a n n i t r o g e n p a d a T a b e l 4 . 1 . 

Tabel 4.1 Kandungan Nitrogen Pada Pupuk Cair Urine Manusia dengan 
Penambahan Ragi Tape 

N o . P e r l a k u a n S a t u a n R a t a - r a t a K a n d u n g a n N i t r o g e n 
( S N I 1 9 - 7 0 3 0 - 2 0 0 4 ) 

M e t o d e U j i 

1 . P o 0 , 4 2 5 
2 . P i % 0 , 3 5 5 > 0 , 4 U r e a s e a / E . c o l o r i m e t r i s 
3 . P i 0 , 1 4 5 
4 . P 3 0 , 4 5 

( S u m b e n N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n T a b e l 4 . 1 b a h w a u n s u r k a n d u n g a n n i t r o g e n p a d a p u p u k c a i r 

u r i n e m a n u s i a y a n g m e m e n u h i S N I a d a l a h ( P o ) 0 , 4 2 5 % , ( P | ) 0 , 3 5 5 % d a n ( P 3 ) 0 , 4 5 % . 

S e d a n g k a n h a s i l k a n d u n g a n n i t r o g e n y a n g t i d a k m e m e n u h i S N I a d a l a h p a d a ( P 2 ) 
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0 , 1 4 5 % . U n t u k p e r s e n t a s e hasil uji kandungan unsur nitrogen dapat d i l i h a t p a d a 

G a m b a r 4 . 2 . 

0 . 5 

< U 0 , 4 n 
1/) 

I 0 , 3 

0,2 

0,1 

0 

C U 

1 2 5 

T o t a l 

0 , 3 5 5 
0,45 

0 . 1 4 5 • • — T o t a l 

K e t e r a n g a n : P o 
k o n t r o l ( t a n p a p e m b e r i a n 
r a g i t a p e ) , P j -
P ^ b e n a n r a g i t a p e 15 
g r / I O m l r e m p a h . P i = 
P e m b e r i a n r a g i t a p e 2 0 
g r / I O m l r e m p a h . P i -
P e m b e r i a n r a ^ t a p e 2 5 
g r / I O m l r e m p a h . 

0 I 

P e r l a k u a n 
G a m b a r 4 . 2 P e r s e n t a s e K a n d u n g a n N i t r o g e n 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n G a m b a r 4 . 2 b a h w a n i l a i k a n d u n g a n n i t r o g e n p a d a p u p u k c a i r 

u r i n e m a n u s i a d e n g a n a t a u t a n p a p e n a m b a h a n r a g i t a p e s e t e l a h t e r m e n t a s i s e l a m a 3 0 

h a r i y a i t u p a d a ( P o j ) 0 , 4 8 % . P a d a k o n s c n t r a s i r a g i t a p e 15 g r p a d a ( P i ) 0 , 3 5 5 % . P a d a 

k o n s e n t r a s i r a g i t a p e 2 0 g r ( P : ) 0 , 1 4 5 % . P a d a k o n s e n t r a s i r a g i t a p e 2 5 g r ( P 3 ) 0 , 4 5 % . 

3. Pengaruh perlakuan terhadap kandungan unsur hara fosfor (P) 

K a n d u n g a n f o s f o r ( P ) p a d a p e n e l i t i a n p u p u k c a i r u r i n e m a n u s i a d e n g a n 

p e n a m b a h a n r a g i t a p e i n i b e r d a s a r k a n S t a n d a r N a s i o n a l I n d o n e s i a ( S N I ) t e n t a n g p u p u k 

o r g a n i k y a i t u 0 , 1 % . P a d a h a s i l u j i k a n d u n g a n f o s f o r d a p a t d i l i h a t p a d a T a b e l 4 . 2 . 

Tabel 4.2 Kandungan Fosfor Pada Pupuk Cair Urine Manusia dengan 
Penambahan Ragi Tape 

N o . P e r l a k u a n S a t u a n R a t a - r a t a K a n d u n g a n F o s f o r 
( S N I 1 9 - 7 0 3 0 - 2 0 0 4 ) 

M e t o d e U j i 

1 . Po 0 , 1 3 
2 . P , % 0 , 1 8 > 0 , 1 P b o s p b o m o l y d a t e 
3 . P 2 0 , 2 9 5 
4 . P3 0 , 0 3 5 

( S u m b e r N u r i y a n i . 2 0 1 4 ) 

B e r d a s a r k a n T a b e l 4 . 2 b a h w a k a n d u n g a n f o s f o r p a d a p u p u k c a i r u r i n e 

m a n u s i a y a n g m e m e n u h i S N I p a d a ( P o ) 0 , 1 3 % , ( P , ) 0 , 1 8 % d a n ( P 2 ) 0 , 2 9 5 % . 
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S e d a n g k a n y a n g t i d a k m e m e n u h i S N I pada ( P 3 ) 0 , 0 3 5 % . Vntuk m e n g e t a h u i p e r s e n t a s e 

k a n d u n g a n f o s f o r d a p a t d i l i h a t p a d a G a m b a r 4 . 3 . 

0 , 3 5 
0 , 3 

a 0 , 2 5 
c 0 , 2 

0 , 1 5 
0 , ! 

0 , 0 5 
0 

. 1 3 

T o t a l 

0 , 1 8 

0 , 2 9 5 

1 

P e r l a k u a n 
G a m b a r 4 . 3 P e r s e n t a s e K a n d u n g a n F o s f o r 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

• • - T o l a l 

0 , 0 3 5 

K e t e r a n g a n : PQ ^ k o n t r o l 
( t a n p a p e m b e r i a n r a g i 
t a p e ) , P | =-' P e m b e r i a n r a g i 
t a p e 15 g r / I O m l r e m p a h , 
PT ^ P e m b e r i a n r a g i t a p e 
2 6 g r / I O m l r e m p a h , P , = 
P e m b e r i a n r a g i t a p e 2 5 
g r / i O m l r e m p a h . 

B e r d a s a r k a n G a m b a r 4 . 3 b a h w a k a n d u n g a n f o s f o r p a d a p u p u k c a i r u r i n e 

m a n u s i a t a n p a a t a u d e n g a n p e m b e r i a n r a g i t a p e s e b a g i a n s u d a h m e m e n u h i S t a n d a r 

N a s i o n a l I n d o n e s i a ( S N I ) y a i t u p a d a k o n s e n t r a s i 0 g r ( P o ) 0 , 1 3 % . P a d a k o n s e n t r a s i r a g i 

t a p e 1 5 g r y a i t u ( P , ) 0 , 1 8 % . P a d a k o n s e n t r a s i r a g i t a p e 2 0 g r y a i t u ( P 2 ) 0 , 2 9 5 % . 

S e d a n g k a n p a d a k o n s e n t r a s i r a g i t a p e 2 5 g r y a i t u ( P 3 ) 0 , 0 3 5 t i d a k m e m e n u h i S t a n d a r 

N a s i o n a l I n d o n e s i a ( S N I ) . 

4. Pengaruh perlakuan terhadap kandungan unsur hara Kalium (K) 

K a n d u n g a n k a l i u m ( K ) p a d a p e n e l i t i a n p u p u k c a i r u r i n e m a n u s i a d e n g a n a t a u 

t a n p a p e n a m b a h a n r a g i t a p e i n i d a p a t d i u k u r b e r d a s a r k a n k e t e n t u a n S t a n d a r N a s i o n a l 

I n d o n e s i a ( S N I ) t e n t a n g p u p u k o r g a n i k y a i t u > 0 , 2 % . H a s i l u j i k a n d u n g a n k a l i u m 

d a p a t d i l i h a t p a d a T a b e l 4 . 3 . 
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T a b c i 4.3 K a n d u n g a n K a l i u m P a d a Pupuk C a i r V r i a e Manusia dengan 
Penambahan Ragi Tape 

N o . S a t u a n R a t a - r a t a M e t o d e U j i 
I . Po 1 4 , 8 
2 . P. % 2 1 , 8 I S E 
3 . P I 2 4 , 0 5 
4 . P 3 5 , 8 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n T a b e l 4 . 3 b a h w a n i l a i k a n d u n g a n k a l i u m p a d a p u p u k c a i r u r i n e 

m a n u s i a d e n g a n a t a u t a n p a p e n a m b a h a n r a g i t a p e t e l a h m e m e n u h i S N I . P a d a 

k o n s e n t r a s i r a g i t a p e 0 g r y a i t u ( P Q ) 1 4 , 8 % . P a d a k o n s e n t r a s i r a g i t a p e 1 5 g r y a i t u ( P t ) 

2 1 , 8 % . P a d a k o n s e n t r a s i r a g i t a p e 2 0 g r y a i t u ( P 2 ) 2 4 , 0 5 % . P a d a k o n s e n t r a s i r a g i t a p e 

2 5 g r y a i t u ( P 3 ) 5 , 8 % . U n t u k m e i i h a t p e r s e n t a s e k a n d u n g a n k a l i u m d a p a t d i l i h a t p a d a 

G a m b a r 4 . 4 . 

3 0 

25 -

B 15 

I 1 0 

4> 
a . 

5 - I 

0 

T o t a l 

2 1 , 8 

2 4 , 0 5 

1 4 . 8 

K e t e r a n g a n : P o ^ k o n t r o l 
( t a n p a p e m b e r i a n r a g i t a p e ) , 
P i = P e m b e r i a n r a g i t a p e 15 
g r / I O m l r e m p a h . P 2 = 
P e m b e r i a n r a g i t a p e 2 0 
g r / I O m l r e m p a h . P 3 = 
P e m b e r i a n r a g i t a p e 2 5 
g r / I O m l r e m p a h . 

• • - T o t a l 

0 1 2 3 

P e r l a k u a n 

G a m b a r 4 . 4 P e r s e n t a s e K a n d u n g a n k a l i u m 
( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n G a m b a r 4 . 4 b a h w a p e r s e n t a s e k a n d u n g a n k a l i u m p a d a p u p u k 

c a i r u r i n e m a n u s i a d e n g a n p e n a m b a h a n r a g i t a p e , p a d a k o n s e n t r a s i r a g i t a p e 0 g r ( P Q ) 

1 4 , 8 % . P a d a k o n s e n t r a s i r a g i t a p e 15 g r p a d a ( P | ) 2 1 , 8 % . P a d a k o n s e n t r a s i r a g i t a p e 2 0 

g r y a i t u ( P 2 ) 2 4 , 0 5 % . P a d a k o n s e n t r a s i r a g i t a p e 2 5 g r y a i t u ( P 3 ) 5 , 8 % . 
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5. D a t a P e n g u k u r a n Suhu 

S e l a m a p r o s e s f e r m e n t a s i p e m b u a t a n p u p u k o r g a n i k c a i r i n i , s u h u j u g a 

m e m i l i k i p e n g a r u h k a r e n a s u h u y a n g t i n g g i p a d a s a a t a w a l f e r m e n t a s i a k a n m e m b a n t u 

m i k r o o r g a n i s m e c e p a t b e r a k t i v i t a s ( i n d r i a n i , 2014). U n t u k m e n g e t a h u i d a t a h a s i l 

p e n g u k u r a n s u h u d a p a t d i l i h a t p a d a T a b e l 4.4. 

Tabel 4.4 Data Hasil Pengukuran Suhu Awal Fermentasi 

P e r l a k u a n R a t a - r a t a 
Po 3 7 
P i 3 8 
P I 3 8 
PI 3 8 , 5 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n T a b e l 4.4 s u h u m a k s i m u m t e r d a p a t p a d a (Pi) 38,5**C d a n s u h u 

m i n i m u m t e r d a p a t p a d a (Po) 37^C. S u h u a w a l f e r m e n t a s i d a l a m k o n d i s i m a k s i m u m i n i , 

m e n d u k u n g m i k r o o r g a n i s m e u n t u k c e p a t m e n d e g r a d a s i z a t - z a t k i m i a d i d a l a m u r i n e 

m a n u s i a m e n j a d i s e n y a w a y a n g l e b i h s e d e r h a n a a g a r d a l a m p e n g g u n a a n p u p u k k e 

l i n g k u n g a n t i d a k m e r u s a k s i f a t t a n a h d a n t a n a m a n . P e r s e n t a s e s u h u d a p a t d i l i h a t p a d a 

G a m b a r 4.5. 

3 9 

38,5 j 
38 

^ 37 ,5 j *-• 
S 37 

I 3 6 , 5 

3 6 

T o t a l 

3 8 , 5 

•Total 

0 1 2 3 

P e r l a k u a n 

K e t e r a n g a n : PQ ^ k o n t r o l 
( t a n p a p e m b e r i a n r a g i 
t a p e ) , P | P e m b e r i a n r a g i 
t a p e 15 ^ / l O m l r e m p a h , 
P : = P e m b e r i a n r a g i t a p e 
2 0 g r / I O m l rempah, P3 = 
P e m b e r i a n r a g i t a p e 2 5 
^ / 1 G m l r e m p a h . 

G a m b a r 4 . 5 P e r s e n t a s e S u h u A w a l F e r m e n t a s i 
U r i n e ( S u m b e r : N u r i y a n i , 2 0 1 4 ) 
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Berdasarkan Gambar 4.5 b a h w a s u h u p a d a k o n s e n t r a s i r a g i tape 0 g r (PQ) 

3 7 " C . P a d a k o n s e n t r a s i 15 g r ( P | ) P a d a k o n s e n t r a s i t a p e 2 0 g r ( P . ) 3 8 " C . P a d a 

k o n s e n t r a s i 2 5 g r ( P 3 ) 3 8 , 5 ^ C . 

S e t e l a h f e r m e n t a s i b e r l a n g s u n g s e l a m a 3 0 h a r i s u h u d a n p H h a r u s d i u k u r 

k e m b a l i u n t u k m e n g e t a h u i k o n d i s i t e r a k h i r s e b e l u m d i u j i k e l a b o r a t o r i u m . D a t a 

p e n g u k u r a n s u h u a k h i r f e r m e n t a s i d a p a t d i l i h a t p a d a T a b e l 4 . 5 . 

Tabel 4.5 Data Pengukuran Suhu Pada Akhir Fermentasi 

P e r l a k u a n R a t a - r a t a 
P« 3 4 , 5 
P i 3 6 
Pz 3 6 
P3 3 5 

( S u m b e r N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n T a b e l 4 . 5 h a s i l p e n g u k u r a n s u h u p a d a a k h i r f e r m e n t a s i b e r s i f a t 

n e t r a l . S u h u p a d a a w a l f e r m e n t a s i c e n d e r u n g m e n u r u n k a r e n a a k t i v i t a s m i k r o b a j u g a 

m e n u r u n . P e r s e n t a s e s u h u p a d a a k h i r f e r m e n t a s i d a p a t d i l i h a t p a d a G a m b a r 4 . 6 . 

. T o t a l K e t e r a n g a n : P ( , - k o n t r o l 
36,5 1 , , • • 

( t a n p a p e m b e n a n r a g i 
t a p e ) . P i = P e m b e r i a n r a g i 
t a p e 15 g r / I O m l r e m p a h , 
PT - P e m b e r i a n r a g i t a p e 
2 0 g r / l 0 m l r e m p a h , P , = 
P e m b e r i a n r a g i t a p e 2 5 

3 4 5 -I ^ , , , , g r / I O m l r e m p a h . 
0 1 2 3 

P e r l a k u a n 

G a m b a r 4 . 6 P e r s e n t a s e S u h u A k h i r F e r m e n t a s i 
( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n G a m b a r 4 . 6 b a h w a s u h u a k h i r p a d a k o n s e n t r a s i r a g i t a p e 0 g r ( P o ) 

3 5 * ^ C . P a d a k o n s e n t r a s i 15 g r ( P , ) 3 6 ' * C . P a d a k o n s e n t r a s i t a p e 2 0 g r ( P 2 ) 3 6 ' ' C . P a d a 

k o n s e n t r a s i 2 5 g r ( P 3 ) 3 6 " C . 
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6. D a t a P e n g u k u r a n pH 

P e n g u k u r a n p H p a d a w a k t u a w a l f e r m e n t a s i s a n g a t p e r l u u n t u k m e n g e t a h u i 

k e a d a a n a s a m a t a u b a s a d a l a m p r o s e s f e r m e n t a s i u r i n e . K o n d i s i p H y a n g b a i k d a i a m 

p r o s e s p e n g o m p o s a n s e k i l a r 6 - 7 . D a t a p e n g u k u r a n p H p a d a a w a l f e r e m n t a s i d a p a t 

d i l i h a t p a d a T a b e l 4 . 6 . 

Tabel 4.6 Data Pengukuran pH Pada Awal Fermentasi 

P e r l a k u a n R a t a - r a t a 
Po 6 
P j 6 ^ 

( S u m b e r : N u r i y a n i . 2 0 1 4 ) 

B e r d a s a r k a n T a b e l 4 . 6 b a h w a p H m a k s i m u m t e r d a p a t p a d a P 3 d e n g a n 

k o n s e n t r a s i r a g i t a p e 2 5 g r p a d a u l a n g a n p e r t a m a y a i t u 6 , 5 d a n p H m i n i m u m t e r d a p a t 

p a d a P() d e n g a n k o n s e n t r a s i r a g i t a p e 0 g r y a i t u 6 . K i s a r a n a n g k a p h 6 - 7 r e l a t i f s t a b i l 

u n t u k m e m b a n t u p r o s e s f e r m e n t a s i b e r l a n g s u n g . P e r s e n t a s e p H a w a l f e r m e n t a s i d a p a t 

d i l i h a t p a d a G a m b a r 4 . 7 . 

6 
6 , 5 

u 6 , 3 -

6,6 1 
6,5 
6,4 -

T o t a l 
K e t e r a n g a n : PQ = 
k o n t r o l ( t a n p a 
p e m b e r i a n r a g i t a p e ) , P j 
= P e m b e r i a n r a g i t a p e 
15 g r / I O m l r e m p a h . P ; 
= P e m b e r i a n r a g i t a p e 
20 g r / I O m l r e m p a h , P 3 
- P e m b e r i a n r a g i t a p e 
25 g r / I O m l r e m p a h . 

0 2 3 

P e r l a k u a n 

G a m b a r 4 . 7 . P e r s e n t a s e p H A w a l F e r m e n t a s i 
U r i n e ( S u m b e r : Nuriy^i, 2014) 
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B e r d a s a r k a n Gambar 4.7 b a h w a hasH yang didapat pada k o n s e n t r a s i r a g i t a p e 

0 g r ( P o ) 6 . P a d a k o n s e n t r a s i r a g i t a p e 1 5 g r ( P i ) 6 , 5 . P a d a k o n s e n t r a s i r a g i t a p e 2 0 g r 

( P 2 ) 6 . P a d a k o n s e n t r a s i r a g i t a p e 2 5 g r ( P 3 ) 6 , 5 . 

S e t e l a h f e r m e n t a s i u r i n e d e n g a n a t a u t a n p a p e n a m b a h a n k o n s e n t r a s i r a g i t a p e 

s e l a m a 3 0 h a r i d i d a p a t k a n h a s i l p e n g u k u r a n p H , d i m a n a p H c e n d e r u n g m e n d e k a t i 

n e t r a l . U n t u k m e n g e t a h u i h a s i l p e n g u k u r a n p H a k h i r f e r m e n t a s i d a p a t d i l i h a t p a d a 

T a b e l 4 . 7 . 

Tabel 4.7 Data Pengukuran pH Akhir Fermentasi 

P e r l a k u a n R a t a - r a t a 
Po 7 
P i 7 
PT 7 
P i 7 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n T a b e l 4 . 7 d i d a p a t k a n h a s i l p a d a s e l u r u h p e r l a k u a n p H b e r k i s a r 

n e t r a l y a i t u 7 . p H y a n g n e t r a l t e l a h m e m e n u h i S N I 1 9 - 7 0 3 0 - 2 0 0 4 3 . M e n u r u t S u t a n t o 

dalam F a r i d a h ( 2 0 1 3 ) , p a d a a w a l p e n g o m p o s a n p H a k a n t u r u n d i k a r e n a k a n a k t i v i t a s 

m i k r o r g a n i s m e y a n g m e n g h a s i l k a n a s a m d a n k e m u d i a n k e m b a l i n a i k h i n g g a a k h i r 

f e r m e n t a s i m e n c a p a i p H n e t r a l ± 7 . P e r s e n t a s e p e n g u k u r a n p H d a p a t d i l i h a t p a d a 

G a m b a r 4 . 8 . 

K e t e r a n g a n : PQ - k o n t r o l 
( t a n p a p e m b e r i a n r a g i 
t a p e ) , P| ^ P e m b e r i a n r a g i 
t a p e 15 g r / I O m l r e m p a h . 
PT ^ P e m b e r i a n r ^ t a p e 
2 0 g r / I O m l r e m p a h , P 3 ^ 
P e m b e r i a n r a g i t a p e 2 5 
g r / I O m l r e m p a h . 

ce 
c 

0 -

6 7 

T o t a l 

• T o t a l 

1 2 

P e r l a k u a n 

G a m b a r 4 . 8 P e r s e n t a s e p H A k h i r F e r m e n t a s i 
( S u m b e r : N u r i y a n i , 2 0 1 4 ) 
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B e r d a s a r k a n G a m b a r 4 . 8 bahwa p H a k h i r h a s i i y a n g d i d a p a t p a d a k o n s e n t r a s i 

r a g i t a p e 0 g r ( P o ) 7 . P a d a k o n s e n t r a s i r a g i t a p e 1 5 g r ( P ] ) 7 . P a d a k o n s e n t r a s i r a g i t a p e 

2 0 g r ( P 2 ) 7 . P a d a k o n s e n t r a s i r a g i t a p e 2 5 g r ( P 3 ) 7 . 

7 . B a u dan Warna Urine 

B e r d a s a r k a n p e n e l i t i a n y a n g t e l a h d i l a k u k a n b a u p a d a u r i n e p a d a a w a l 

f e r m e n t a s i s a n g a t m e n y e n g a t k a r e n a a d a n y a g a s a m o n i a . P r o s e s f e r m e n t a s i 

b e r l a n g s u n g s e l a m a 3 0 h a r i , b a u u r i n e b e r a n g s u r - a n g s u r b e r k u r a n g k a r e n a s e l a m a 3 

h a r i s e k a l i t u t u p b o t o l d i b u k a . H a l t e r s e b u t b e r t u j u a n g a s a m o n i a b e r k u r a n g d a n b o t o l 

t i d a k m e n g g e l e m b u n g . P a d a T a b e l 4 . 8 d a p a t d i l i h a t p r o s e s p e r u b a h a n b a u p a d a 

f e r m e n t a s i u r i n e m a n u s i a . 

Tabel 4.8 Bau Pada Fermentasi Urine Manusia 

P e r l a k u a n H a r i k e - 1 H a r i k e - 3 0 
Po B a u B a u r e m p a h - r e m p a h 
P i B a u B a u r e m p a h - r e m p a h 
PT B a u B a u r e m p a h - r e m p a h 
P i B a u B a u r e m p a h - r e m p a h 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n l a b e l 4 . 8 f e r m e n t a s i u r i n e m a n u s i a p a d a h a r i p e r t a m a b a u n y a 

s a n g a t m e n y e n g a t d a n p e s i n g d a r i u a p g a s a m o n i a y a n g t e r k a n d u n g d a l a m u r i n e . 

S e t e l a h d i l a k u k a n f e r m e n t a s i s e l a m a 3 0 h a r i , p a d a u r i n e d e n g a n p e r l a k u a n p e m b e r i a n 

r a g i t a p e d a n e k s t r a k r e m p a h b a u u r i n e b e r u b a h m e n j a d i b a u r e m p a h - r e m p a h . 

S e d a n g k a n p e r u b a h a n w a r n a u r i n e s e b e l u m d a n s e s u d a h f e r m e n t a s i d a p a t d i l i h a t 

p a d a T a b e l 4 . 9 . 

Tabel 4.9 Warna Urine Manusia Pada Proses Fermentasi 

P e r l a k u a n H a r i k e - 1 H a r i k e - 3 0 
P(. K u n i n g H i t a m K e c o k l a t a n 
P i K u n i n g K u n i n g 
PT K u n i n g K u n i n g 
P i K u n i n g K u n i n g 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 
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B e r d a s a r k a n T a b e l 4 . 9 P e r u b a h a n w a m a y a n g s i g n i f i k a n t e r l i h a t p a d a 

p e r l a k u a n k o n l r o l a t a u Po W a m a u r i n e p a d a p e r l a k u a n k o n t r o l k u n i n g k e c o k l a t a n . 

S e d a n g k a n w a m a u r i n e p a d a P i , P 2 d a n P 3 t i d a k m e n g a l a m i p e r u b a h a n k a r e n a p e n g a r u h 

p e m b e r i a n r a g i t a p e d a n e k s t r a k r e m p a h . 

B. Deskripsi Data Pengajaran 

B e r d a s a r k a n h a s i l p e n g a j a r a n p e n e l i t i a n d a r i t e s a w a l d a n t e s a k h i r y a n g t e l a h 

d i l a k u k a n t e r h a d a p s i s w a k e l a s X S e m e s t e r I I d e n g a n m e n g g u n a k a n m o d e l 

p e m b e l a j a r a n d e m o n s t r a s i . K e g i a t a n p e m b e r i a n t e s a w a l y a n g d i l a k u k a n d i S M A 4 

N e g e r i P a l e m b a n g d a p a t d i l i h a t G a m b a r 4 . 9 . 

G a m b a r 4 . 9 K e g i a t a n T e s A w a l d i S M A N e g e r i 4 P a l e m b a n g 
( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

D a t a h a s i l p e n g a j a r a n d i o l a h d e n g a n m e n g g u n a k a n p r o g r a m S P S S V e r s i 1 6 

d a t a d i s t r i b u s i f r e k u e n s i t e s a w a l d a p a t d i l i h a t p a d a T a b e l 4 . 1 0 . 

Tabel 4.10 Data Distribusi Frekuensi Tes Awal 

N i l a i F r e k u e n s i P e r s e n t a s e P e r s e n t a s e k u m u l a t J f 
4 5 4 1 0 , 5 1 0 , 5 
5 0 6 1 5 , 8 2 6 , 3 
5 5 7 1 8 , 4 4 4 . 7 
6 0 6 1 5 , 8 6 0 , 5 
6 5 5 1 3 , 2 7 3 , 7 
70 6 1 5 , 8 8 9 , 5 
75 4 ( 0 , 5 100,0 

T o t a l 3 8 1 0 0 , 0 
( S u m b e r : N u r i y a n i , 2 0 1 4 ) 
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B e r d a s a r k a n l a b e l 4 . 1 0 b a h w a p a d a t e s a w a l d e n g a n m e n g g u n a k a n p r o g r a m 

S P S S v e r s i 1 6 . 0 s i s w a y a n g m e n d a p a t k a n n i l a i m i n i m u m 4 5 s e b a n y a k 4 o r a n g s i s w a 

d a n y a n g m e n d a p a t k a n n i l a i m a k s i m u m 7 5 s e b a n y a k 4 o r a n g s i s w a . 

H a s i l p e r h i t u n g a n p a d a d i s t r i b u s i f r e k u e n s i t e s a w a l d a p a t d i l i h a t d a l a m 

b e n t u k h i s t o g r a m p a d a G a m b a r 4 . 1 0 . 

T M J I M M 

»• 

/ 
/ \ 

\ 

G a m b a r 4 . 1 0 H i s t o g r a m D i s t r i b u s i T e s A w a l 
( S u m b e r ; N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n G a m b a r 4 . 1 0 b a h w a p a d a t e s a w a l s i s w a y a n g m e n d a p a t n i l a i 4 5 

s e b a n y a k 4 o r a n g , s i s w a y a n g m e n d a p a t n i l a i 5 0 s e b a n y a k 6 o r a n g , s i s w a y a n g 

m e n d a p a t n i l a i 5 5 s e b a n y a k 7 o r a n g , s i s w a y a n g m e n d a p a t n i l a i 6 0 s e b a n y a k 6 o r a n g , 

s i s w a y a n g m e n d a p a t n i l a i 6 5 s e b a n y a k 5 o r a n g , s i s w a y a n g m e n d a p a t n i l a i 7 0 

s e b a n y a k 6 o r a n g , s i s w a y a n g m e n d a p a t n i l a i 7 5 s e b a n y a k 4 o r a n g . 

S e t e l a h p e m b e r i a n t e s a w a l k e p a d a s i s w a , g u r u m u l a i m e l a k s a n a k a n k e g i a t a n 

p e m b e l a j a r a n . M e t o d e b e l a j a r m e n g g u n a k a n d e m o n s t r a s i d e n g a n m e d i a m u l t i m e d i a . 

K e g i a t a n s i s w a m e n g a m a t i p r o s e s m a t e r i y a n g d i a j a r k a n . K e g i a t a n p e n g a j a r a n s e l e s a i 

s i s w a d i b e r i k a n t e s a k h i r u n t u k m e n g e t a h u i t i n g k a t p e m a h a m a n s i s w a t e r h a d a p m a t e r i 

y a n g s u d a h d i a j a r k a n . K e g i a t a n p e n g e r j a a n t e s a k h i r d a p a t d i l i h a t p a d a G a m b a r 4 . 1 1 . 
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G a m b a r 4 . 1 1 K a g i a t a n T e s A k h i r d i S M A N e g e r i 4 P a l e m b a n g 
( S u m b e r ; N u r i y a n i , 2 0 1 4 ) 

D a t a h a s i f d i s t n b u . s i f r e k u e n s i d a r i n i l a i t e s a k h i r s i s w a S M A N e g e r i 4 

P a l e m b a n g d a p a t d i l i h a t p a d a T a b e l 4 . I I . 

Tabel 4.11 Data Distribusi Frekuensi Tes Akhir 

N i l a i F r e k u e n s i p e r s e n t a s e P e r s e n t a s e k u m u l a t i f 
6 0 1 2 . 6 2 . 6 
70 1 2 . 6 5 .3 
75 3 7.9 13.2 

8 0 3 7.9 21.1 

8 5 5 1 3 . 2 34.2 

90 7 1 8 . 4 52.6 

95 13 3 4 . 2 8 6 . 8 
100 5 1 3 . 2 1 0 0 . 0 

T o t a l 3 8 1 0 0 . 0 
( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n T a b e l 4 . 1 1 b a h w a p a d a t e s a k h i r d e n g a n m e n g g u n a k a n p r o g r a m 

S P S S v e r s i 1 6 . 0 s i s w a y a n g m e n d a p a t k a n n i l a i m i n i m u m 6 0 s e b a n y a k 1 o r a n g s i s w a 

d a n y a n g m e n d a p a t k a n n i l a i m a k s i m u m 1 0 0 s e b a n y a k 5 o r a n g s i s w a . H a s i l p e r h i t u n g a n 

p a d a d i s t r i b u s i f r e k u e n s i t e s a k h i r d a p a l d i l i h a t d a l a m b e n t u k h i s t o g r a m p a d a G a m b a r 

4 . 1 2 . 
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G a m b a r 4 . 1 2 H i s t o g r a m H a s i l T e s A k h i r 
( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n G a m b a r 4 . 1 2 b a h w a p a d a t e s a k h i r s i s w a y a n g m e n d a p a t n i l a i 6 0 

s e b a n y a k I o r a n g , s i s w a y a n g m e n d a p a t n i l a i 7 0 s e b a n y a k 1 o r a n g . s i s w a y a n g 

m e n d a p a t n i l a i 7 5 s e b a n y a k 3 o r a n g , s i s w a y a n g m e n d a p a t n i l a i n i l a i 8 0 s e b a n y a k 3 

o r a n g , s i s w a y a n g m e n d a p a t n i l a i 8 5 s e b a n y a k 5 o r a n g , s i s w a y a n g m e n d a p a t n i l a i 9 0 

s e b a n y a k 7 o r a n g , s i s w a y a n g m e n d a p a t n i l a i 9 5 s e b a n y a k 13 o r a n g d a n s i s w a y a n g 

m e n d a p a t n i l a i 1 0 0 s e b a n y a k 5 o r a n g . S e l a n j u t n y a , d i l a k u k a n u j i s t a t i s t i k y a n g d a p a l 

d i l i h a l p a d a T a b e l 4 . 1 2 . 

Tabel 4.12 Hasil Uji Statistik Tes Awal dan Tes Akhir 

T e s A w a l T e s A k h i r 
N 3 8 3 8 
R a t a - r a t a 5 9 , 7 3 6 8 8 9 , 0 7 8 9 
S t d . R a t a - r a t a e r o r 1 , 5 3 1 4 1 1 . 5 0 6 9 2 
N i l a i t e n g a h 60,0000 9 0 , 0 0 0 0 
M o d u s 5 5 . 0 0 9 5 . 0 0 
S t d . D e v i a s i 9 , 4 4 0 2 4 9 . 2 8 9 2 9 
P e r b e d a a n 8 9 , 1 1 8 8 6 , 2 9 1 
J a r a k 3 0 , 0 0 4 0 . 0 0 
T e r e n d a h 4 5 , 0 0 6 0 . 0 0 
T e r t i n g g i 7 5 , 0 0 1 0 0 , 0 0 
J u m i a h 2 2 7 0 , 0 0 3 3 8 5 , 0 0 
( S u m b e r ; N u r i y a n i , 2 0 1 4 ) 
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Perhitungan hasil uji t terhadap penggunaan model p e m b e l a j a r a n d e m o n s t r a s i 

d a p a t d i l i h a t p a d a T a b e l 4 . 1 3 . P e m b a h a s a n l e b i h i a n j u t t e n t a n g u j i s t a t i s t i k d a n u j i t t e s 

a w a l d a n t e s a k h i r d a p a t d i l i h a t p a d a b a b p e m b a h a s a n . 

Tabel 4.13 Hasil Uji t Tes Awal dan Tes Akh ir 

P a i r e d D i lTc rences 
9 5 % K o n n d e n s i 

S t d . Perbedaan 
S i m p a n g a n KesaJahan i n t e r v a l S i g . ( 2 -

R a i a - r a t a l l a k u Ra ta - r a t a t e r e n d a h Te ra t a s t d f t a i l e d ) 
P a i r 1 N i l a i T e s 

A w a f - Ni la i" 2 . 9 3 4 2 1 12 .90145 2.092H9 2 5 . 1 0 1 5 0 3 3 . 5 8 2 7 1 14 .020 3 7 .000 
Tes A k h i r 

( S u m b e r : N u r i y a n i . 2 0 1 4 ) 

C . Uji Validitas 

U j i v a l i d i t a s d i p e r l u k a n u n t u k m e n g e t a h u i i n s t r u m e n y a n g d i l a k u k a n v a l i d . 

U j i v a l i d i t a s d a p a t d i l a k u k a n d e n g a n c a r a m e n g k o r e l a s i k a n s k o r t i a p b u t i r s o a l d e n g a n 

s k o r t o t a l y a n g m e r u p a k a n j u m i a h t i a p s k o r p e r t a n y a a n y a n g d i j a w a b o l e h s i s w a . 

V a l i d i t a s i n s t r u m e n d i h i t u n g d e n g a n r u m u s Pearson Product Moment ( P P M ) d e n g a n 

m e n g g u n a k a n p r o g r a m S P S S v e r s i 1 6 . 0 d e n g a n a n g k a k r i t i s k o r e l a s i t a b e l u n t u k a = 

0 , 0 5 d i p e r o l e h 0 , 3 3 4 . A n g k a i n i d i p e r o l e h d a r i n - 2 d a l a m t a b e l P P M . D e n g a n d e m i k i a n 

a p a b i l a a d a k o e f i s i e n k o r e l a s i b u t i r i n s t r u m e n b e r a d a d i b a w a h 0 , 3 3 4 u n t u k a = 0 . 0 5 

d i n y a t a k a n t i d a k v a l i d . H a s i l u j i v a l i d i t a s b u t i r s o a l y a n g d i g u n a k a n d a l a m p e n e l i t i a n 

d a p a t d i l i h a l p a d a T a b e l 4 . 1 4 . 
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Tabel 4.14 Hasil Vji Validitas Soal yang dibcrikan pada Tes Awal dan Tes Akhir 

V I 
N o 

I ' e r l a n y a a n I es k e t e r a n g a n l e s K e t e r a n g a n iN i Ja i r t a b e l 
A w a l A k h i r ( P P M ) / 0 , 0 5 

1 P e r t a n y a a n I 0 , 2 9 7 I n a l i d 0 , 3 4 2 * V a l i d 
2 P e r t a n y a a n 2 0 . 8 8 I n v a l i d 0 , 2 9 0 I n v a l i d 
3 P e r t a n y a a n 3 0 , 4 2 I n v a l i d 0 , 1 6 3 i n v a l i d 
4 P e r t a n y a a n 4 0 . 1 3 2 I n v a l i d 0 . 5 5 5 * * V a l i d 
5 P e r t a n y a a n 5 0 , 4 5 3 * * V a l i d 0 , 2 4 I n v a l i d 
6 P e r t a n y a a n 6 0 . 3 6 8 * V a l i d 0 , 2 9 8 I n v a l i d 
7 P e r t a n y a a n 7 0 , 1 6 0 I n v a l i d 0 , 1 6 9 I n v a l i d 
o 
B P e r t a n y a a n 8 - U , z 8 z I n v a l i d A T1 U , fj I n v a l i d 

P e r t a n y a a n 9 - U , U 1 3 I n v a l i d v a i i t j 
1 A P e r t a n y a a n 1 0 A n z * V a l i d A A 1 T 

- U , U 1 / 
I n v a l i d A T T C 

1 I P e r t a n y a a n 11 0 . 1 3 I n v a l i d 0 , 2 5 3 I n v a l i d 
1 2 P e r t a n y a a n 1 2 0 , 3 0 7 I n v a l i d 0 . 2 4 6 I n v a l i d 
13 P e r t a n y a a n 13 0 , 2 3 0 I n v a l i d 0 , 5 9 8 * * V a l i d 
1 4 P e r t a n y a a n 1 4 0 , 1 3 9 I n v a l i d 0 , 4 4 2 * * V a l i d 
15 P e r t a n y a a n 15 0 . 3 9 8 * V a l i d 0 , 4 5 0 * * V a l i d 
1 6 P e r t a n y a a n 1 6 0 , 4 8 2 * * V a l i d 0 , 8 8 I n v a l i d 
1 7 P e r t a n y a a n 1 7 0 , 8 0 I n v a l i d 0 , 3 4 0 * V a l i d 
18 P e r t a n y a a n 18 0 . 1 6 9 I n v a l i d 0 , 1 9 5 I n v a l i d 
19 P e r t a n y a a n 19 0 , 4 3 2 * * V a l i d 0 , 3 5 0 * V a l i d 
2 0 P e r t a n y a a n 2 0 0 , 1 1 5 I n v a l i d 0 , 2 6 5 I n v a l i d 

K e t e r a n g a n : * V a l i d S i g . 0 , 0 5 ; ** V a l i d S i g . 0 , 0 1 . 
( S s u m b e r : N u r i y a n i , 2 0 1 4 ) 

D. Uji Normalitas 

U j i n o r m a l i t a s d a t a d i g u n a k a n u n t u k m e n g e t a h u i n o r m a l t i d a k n y a p e n y e b a r a n 

d a t a a t a u s e b a g a i b a h a n p e r t i m b a n g a n y a n g a k a n d i g u n a k a n u n t u k m e n g u j i 

k e n o r m a l i t a s a n d a t a . H a s i i k e n o r m a l i t a s a n d a t a h a s i l b e l a j a r d i l a k u k a n u j i n o r m a l i t a s 

d e n g a n m e n g g u n a k a n p r o g r a m S P S S 1 6 . 0 y a n g d a p a t d i l i h a t p a d a T a b e l 4 . 1 5 . 

Tabel 4.15 Uji Normalitas Hasil Belajar Kelas X MIA 3 dengan Model Demostrasi 

T e s A w a l T e s A k h i r 
N 3 8 3 8 
N o r m a l P a r a m e t e r M e a n 5 9 , 7 3 6 8 8 9 , 0 7 8 9 

S t d . D e v i a t i o n 9 , 4 4 0 2 4 9 , 2 8 9 2 9 
P e r b e d a a n P a l i n g E k s t r i m A b s o l u t e 0 . 1 3 9 0 , 2 1 2 

P o s i t i v e 0 . 1 3 9 0 , 1 3 0 
N e g a t i v e - 0 , 1 2 5 - 0 , 2 1 2 

K o l m o g o r o v - S m i m o v Z 0 , 8 6 0 1 , 3 0 5 
A s y m p . S i g . ( 2 a r a h ) 0 , 4 5 1 0 , 0 6 6 
a . D i s t r i b u s i t e s a d a l a h n o r m a l 
( S u m b e r : N u r i y a n i , 2 0 ) 4 ) 
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B e r d a s a r k a n T a b e l 4 . 1 5 bahwa nilai Asymp.Sig d e n g a n m e n g g u n a k a n m o d e l 

d e m o n s t r a s i s e b e s a r 0 , 4 5 p a d a t e s a w a l d a n 0 , 0 6 6 p a d a t e s a k h i r . N i l a i Asymp.Sig d a r i 

t e s a w a l d a n t e s a k h i r l e b i h b e s a r d a r i a 0 , 0 5 , s e h i n g g a h a l t e r s e b u t m e n u n j u k k a n 

b a h w a d a t a d a r i k e l a s X M I A 3 y a n g t e l a h d i a j a r k a n d e n g a n m e n g g u n a k a n m o d e l 

d e m o n s t r a s i b e r d i s t r i b u s i n o r m a l . U j i n o r m a l i t a s d a r i h a s i l p e n g a j a r a n d i l a k u k a n 

s e b e l u m u j i s t a t i s t i k p a r a m e t r i s t a t a u u j i t . H a l i n i d i k a r e n a k a n j i k a d a t a t i d a k d a p a t 

d i l a k u k a n . 



B A B V 

P E M B A H A S A N 

A. Deskripsi Data Hasil Penelitian Eksperimen 

1. Deskripsi Data Hasil Kajian Biologi Pada Fermentasi Urine Manusia 

B e r d a s a r k a n G a m b a r 4 . 1 t e r d a p a t b a k t e r i y a n g t e r l i b a t d a l a m p r o s e s 

f e r m e n t a s i , p e n e l i t i a n i n i s e j a l a n d e n g a n Z u l a i d a h ( 2 0 1 1 ) , m e n y a t a k a n b a h w a 

p e r l a k u a n a n a e r o b i k u n t u k d e g r a d a s i s e n y a w a o r g a n i k k o m p l e k s d a l a m l i m b a h c a i r 

p i l i h a n y a n g l o g i s d a n m e n a r i k , k a r e n a b i o d e g r a d a s i s e n y a w a - s e n y a w a o r g a n i k 

k o m p l e k s d a p a l d i l a k u k a n d a l a m s i s t e m a n a e r o b . P a d a p r o s e s a n a e r o b , s e n y a w a -

s e n y a w a o r g a n i k k o m p l e k s ( p r o t e i n , k a r b o h i d r a t d a n m i n y a k / l e m a k ) b e r a n t a i p a n j a n g 

m u l a - m u l a d i d e g r a d a s i m e n j a d i a s a m l e m a k d a n a s a m a m i n o s e d e r h a n a d a n b e r a n t a i 

p e n d e k s e r t a s e j u m l a h k e c i l g a s h i d r o g e n . S e l a n j u t n y a a s a m - a s a m o r g a n i k d a n a s a m -

a s a m a m i n o s e d e r h a n a d i u r a i k a n l e b i h I a n j u t m e n j a d i g a s m e t a n . P r o s e s p e n g o m p o s a n 

a n a e r o b i k b e r j a l a n t a n p a a d a n y a o k s i g e n . B i a s a n y a , p r o s e s n y a d i l a k u k a n d a l a m w a d a h 

t e r t u t u p s e h i n g g a t i d a k a d a u d a r a y a n g m a s u k ( h a m p a u d a r a ) . P r o s e s p e n g o m p o s a n i n i 

m e l i b a l k a n m i k r o o r g a n i s m e a n a e r o b u n t u k m e m b a n t u m e n d e k o m p o s i s i b a h a n y a n g 

d i k o m p o s k a n . B a h a n b a k u y a n g d i k o m p o s k a n s e c a r a a n a e r o b b i a s a n y a b e r u p a b a h a n 

o r g a n i k y a n g b e r k a d a r a i r t i n g g i . P e n g o m p o s a n a n a e r o b i k a k a n m e n g h a s i l k a n g a s 

m e t a n ( C H 4 ) , k a r b o n d i o k s i d a ( C O 2 ) d a n a s a m o r g a n i k y a n g m e m i l i k i b o b o t m o l e k u l 

r e n d a h s e p e r t i a s a m a s e t a t , a s a m p r o p i o n a t , a s a m b u t i r a t , a s a m l a k t a t , d a n a s a m 

s u k s i n a t . G a s m e t a n b i s a d i m a n f a a t k a n s e b a g a i b a h a n b a k a r a l t e m a l i f ( b i o g a s ) ( S i b o r o , 

2 0 1 3 ) . 

4 2 
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P a d a proses fermentasi urine manusia dengan penambahan ragi tape terdapat 

m i k r o o r g a n i s m e y a i t u Saccaharomyces Cereviceae. Saccaharomyces Cereviceae i n i 

t e r d a p a t p a d a r a g i t a p e , u m u m n y a d i g u n a k a n p a d a p r o s e s f e r m e n t a s i m a k a n a n 

t r a d i s i o n a l s e p e r t i t a p e . M i k r o o r g a n i s m e y a n g l a i n j u g a b a n y a k s e p e r t i , b a k t e r i 

actinomycete.s, Lactobacillus, Bacillus Brevis d a n Cellulolytic Bacillus S p . 

( H e r l a m b a n g , 2 0 0 5 ) . D a l a m p r o s e s p e n g o m p o s a n , n i t r o g e n d i g u n a k a n o l e h m i k r o b a 

s e b a g a i s u m b e r m a k a n a n d a n n u t r i s i . B a k t e r i n i t r i f i k a s i m e n g u b a h a m o n i a m e n j a d i 

n i t r a t y a n g m e n y e b a b k a n u n s u r n i t r o g e n d a l a m f e r m e n t a s i m e n i n g k a t . M i k r o b a 

m e m e c a h s e n y a w a C s e b a g a i s u m b e r e n e r g i d a n m e n g g u n a k a n N u n t u k s i n t e s i s p r o t e i n 

( Y u l i a n t o , 2 0 1 0 ) . 

M e n u r u t S i a n i t a ( 2 0 0 9 ) , F a k t o r y a n g m e m p e n g a r u h i p r o s e s f e r m e n t a s i 

a n a e r o b i k a d a l a h : 

1 ) D e r a j a t k e a s a m a n ( p H ) 

D e r a j a t k e a s a m a n s a n g a t b e r p e n g a r u h t e r h a d a p k e h i d u p a n m i k r o o r g a n i s m e . 

D e r a j a t k e a s a m a n y a n g o p t i m u m b a g i k e h i d u p a n m i k r o o r g a n i s m e a d a l a h 6 , 8 - 7 , 8 . P a d a 

t a h a p a w a ! f e r m e n t a s i b a h a n o r g a n i k a k a n t e r b e n t u k a s a m ( a s a m o r g a n i k ) y a n g a k a n 

m e n u r u n k a n p H . M e n c e g a h t e r j a d i n y a p e n u r u n a n p H d a p a l d i l a k u k a n d e n g a n 

m e n a m b a h k a n l a r u t a n k a p u r ( C a ( O H ) 2 ) a t a u k a p u r ( C a C 0 3 ) . 

2 ) T e m p e r a t u r 

P r o d u k s i b i o g a s a k a n m e n u r u n s e c a r a c e p a t a k i b a t p e r u b a h a n t e m p e r a t u r y a n g 

m e n d a d a k d i d a l a m i n s t a l a s i p e n g o l a h b i o g a s . U p a y a p r a k t i s u n t u k m e n s t a b i l k a n 

t e m p e r a t u r a d a l a h d e n g a n m e n e m p a t k a n i n s t a l a s i b i o g a s d i d a l a m t a n a h . 
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2. H a s i l P e n e l i t i a n S e c a r a K i m i a P a d a Fermentasi U r i n e M a n u s i a 

a . K a n d u n g a n U n s u r N i t r o g e n 

B e r d a s a r k a n G a m b a r 4 . 2 b a h w a n i l a i r a t a - r a t a k a n d u n g a n n i t r o g e n p a d a 

p u p u k c a i r u r i n e m a n u s i a d e n g a n a t a u t a n p a p e n a m b a h a n r a g i t a p e s e t e l a h f e r m e n t a s i 

s e l a m a 3 0 h a r i y a i t u p a d a k o n s e n t r a s i 0 g r t a n p a p e n a m b a h a n r a g i t a p e ( P Q ) 0 , 4 2 5 % . 

P a d a k o n s e n t r a s i r a g i t a p e 15 g r ( P i ) 0 , 3 5 5 % . K o n s e n t r a s i r a g i t a p e 2 0 g r ( P 2 ) 0 , 1 4 5 % . 

P a d a k o n s e n t r a s i r a g i t a p e 2 5 g r ( P 3 ) 0 , 4 5 % . P e m b e r i a n k o n s e n t r a s i r a g i t a p e l e b i h 

b a n y a k s e m a k i n b a n y a k b a k t e r i y a n g m e m b a n t u p e n g u r a i a n p r o s e s f e r m e n t a s i t e t a p i 

k a n d u n g a n n i t r o g e n p a d a p e r l a k u a n d e n g a n k o n s e n t r a s i r a g i t a p e 2 0 g r c e n d e r u n g 

t u r u n h a l i n i d i s e b a b k a n a d a n y a r a g i y a n g m a t i p a d a s a a t p r o s e s f e r m e n t a s i 

b e r l a n g s u n g , i n i d i t a n d a i d e n g a n d i t e m u k a n n y a s e r b u k p u t i h k e k u n i n g a n p a d a h a s i l 

a k h i r f e r m e n t a s i ( H i d a y a t i d k k , 2 0 0 8 ) . U n s u r N i n i d i g u n a k a n s e b a g a i u n s u r p o k o k 

s e m u a p r o t e i n , k l o r o f i l , d a n d a l a m k o e n z i m s e r t a a s a m - a s a m n u k l e a t . B e r d a s a r k a n 

h a s i l u j i l a b o r a t o r i u m k a n d u n g a n n i t r o g e n p a d a p e r l a k u a n ( P o P ] d a n P 3 ) n i l a i 

k a n d u n g a n n i t r o g e n m e n d e k a t i S t a n d a r N a s i o n a l I n d o n e s i a ( S N I 1 9 - 7 0 3 0 - 2 0 0 4 ) 

d e n g a n p e r b a n d i n g a n > 0 , 4 . 

b. K a n d u n g a n U n s u r Fosfor 

B e r d a s a r k a n G a m b a r 4 . 3 b a h w a n i l a i k a n d u n g a n f o s f o r p a d a p u p u k c a i r u r i n e 

m a n u s i a d e n g a n a t a u t a n p a p e n a m b a h a n r a g i t a p e s e t e l a h f e r m e n t a s i s e l a m a 3 0 h a r i 

y a i t u k o n s e n t r a s i 0 g r t a n p a p e n a m b a h a n r a g i t a p e p a d a ( P o ) 0 , 1 3 % , k o n s e n t r a s i r a g i 

t a p e 1 5 g r p a d a ( P j ) 0 , 1 8 % , k o n s e n t r a s i r a g i t a p e 2 0 g r p a d a ( P 2 ) 0 , 2 9 5 % , k o n s e n t r a s i 

r a g i t a p e 2 5 g r p a d a ( P 3 ) 0 , 0 3 5 % . K a n d u n g a n f o s f o r y a n g m e n d e k a t i S t a n d a r N a s i o n a l 

I n d o n e s i a a d a l a h p a d a ( P o ) 0 , 1 3 % , ( P , ) 0 , 1 8 % , ( P 2 ) 0 , 2 9 5 % . S e d a n g k a n p a d a ( P 3 , ) 

0 , 0 3 5 % t i d a k m e m e n u h i s t a n d a r y a n g d i t e n t u k a n o l e h S N I . N i l a i k a n d u n g a n f o s f o r 



4 5 

s e s u d a h fermentasi menurun k a r e n a fosfor d a l a m g a r a m - g a r a m fosfat d i b u t u h k a n 

s e b a g a i n u t r i s i h a r a m a k r o u n t u k p e r t u m b u h a n b a k t e r i d i d u k u n g b e r d a s a r k a n p e n e l i t i a n 

N i n g r u m , 2 0 1 2 . 

H a s i l u j i l a b o r a t o r i u m k a n d u n g a n f o s f o r b e r v a r i a s i a n t a r p e r l a k u a n , f a k t o r 

p e r t a m a a d a l a h m a k a n a n y a n g d i k o n s u m s i o l e h s e t i a p o r a n g b e r b e d a . M e n u r u t G a f F a r 

( 2 0 1 2 ) , k a n d u n g a n f o s f o r b a n y a k t e r d a p a t p a d a m a k a n a n y a n g k a y a p r o t e i n s e p e r t i 

d a g i n g , t e l u r , i k a n , s u s u , k e j u , u n g g a s d a n k a c a n g - k a c a n g a n . U n s u r P i n i m e m i l i k i 

p e r a n a n p e n t i n g d a l a m p e m i n d a h a n e n e r g i s e b a g a i b a g i a n d a r i A d e n o s i n T r i F o s f a t 

( A T P ) s e r t a s e b a g a i u n s u r e p o k o k d a l a m p e n y u s u n a n p r i o t e i n , k o e n z i m , a s a m - a s a m 

n u k l e a t d a n s u b s r a t m e t a b o l i s m e . F a k t o r y a n g k e d u a p e m b e r i a n r a g i t a p e s e b a g a i 

p e m b a n t u p r o s e s f e r m e n t a s i d e n g a n j e n i s j a m u r Saccharomyces cereviceae p a d a s a a t 

f e r m e n t a s i b e r l a n g s u n g b a n y a k m i k r o o r g a n i s m e y a n g m a t i . H a l i n i d i t a n d a i d e n g a n 

a d a n y a s e r b u k p u t i h k e k u n i n g a n s e t e l a h a k h i r p r o s e s f e r m e n t a s i ( H i d a y a t i d k k , 2 0 0 8 ) . 

c. Kandungan Unsur Kalium 

B e r d a s a r k a n G a m b a r 4 . 4 b a h w a p e r s e n t a s e k a n d u n g a n k a l i u m p a d a p u p u k 

c a i r u r i n e m a n u s i a p a d a k o n s e n t r a s i r a g i t a p e 0 g r ( P o ) 1 4 , 8 % . P a d a k o n s e n t r a s i r a g i 

t a p e 1 5 g r ( P | ) 2 1 , 8 % . P a d a k o n s e n t r a s i r a g i t a p e 2 0 g r ( P 2 ) 2 4 , 0 5 % . P a d a k o n s e n t r a s i 

2 5 g r ( P 3 ) 5 , 8 % . K a n d u n g a n k a l i u m s e s u d a h f e r m e n t a s i m e n i n g k a t k a r e n a h a s i l 

p e l a p u k a n m e l e p a s k a n i o n K ^ d a r i s i t u s p e r t u k a r a n k a t i o n d a n d e k o m p o s i s i b a h a n 

o r g a n i k y a n g t e r l a r u t d a l a m p u p u k c a i r ( F o t h , 1 9 9 4 dalam I n d r i a n i , 2 0 1 3 ) . K a n d u n g a n 

k a l i u m t e r d a p a t p a d a m a k a n a n s e p e r t i b u a h - b u a h a n , s a y u r a n , d a g i n g , k a c a n g - k a c a n g a n , 

k o p i , d a n t e h . B e r d a s a r k a n h a s i l u j i l a b o r a t o r i u m p u p u k o r g a n i k c a i r u r i n e m a n u s i a i n i 

a d a l a h k a y a m e n g a n d u n g u n s u r k a l i u m . H a s i l y a n g d i d a p a t k a n d a r i p e r l a k u a n ( P Q , P | , 

P 2 d a n P 3 ) t e l a h m e m e n u h i S t a n d a r N a s i o n a l I n d o n e s i a ( S N I - 1 9 - 7 0 3 0 - 2 0 0 4 ) d e n g a n 
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S u h u y a n g t i n g g i j u g a a k a n m e m b u n u h m i k r o b a - m i k r o b a p a t o g e n t a n a m a n 

d a n b e n i h - b e n i h g u l m a . S e t e l a h f e r m e n t a s i s e l a m a 3 0 h a r i s u h u c e n d e r u n g m e n u r u n 

a t a u m e n d e k a t i s u h u n o r m a l . B e r d a s a r k a n G a m b a r 4 . 6 b a h w a s u h u a k h i r f e r m e n t a s i 

d e n g a n k o n s e n t r a s i r a g i t a p e 0 g r p a d a ( P o ) 3 4 , 5 ^ C . P a d a k o n s e n t r a s i 1 5 g r ( P | ) 3 6 ' ' C . 

P a d a k o n s e n t r a s i t a p e 2 0 g r p a d a ( P 2 ) 3 6 * ' C . P a d a k o n s e n t r a s i 2 5 g r ( P 3 ) 3 6 * ' C . 

B e r d a s a r k a n d a t a d i a t a s s u h u c e n d e r u n g m e n u r u n k a r e n a p a d a s a a t a k h i r f e r m e n t a s i 

m i k r o o r g a n i s m e t i d a k m e l a k u k a n a k t i v i t a s l a g i . M i k r o o r g a n i s m e t e l a h s e l e s a i 

m e n d e g r a d a s i s e n y a w a - s e n y a w a k o m p l e k s m e n j a d i s e n y a w a s e d e r h a n a . 

b. pH 

B e r d a s a r k a n G a m b a r 4 . 7 d a p a t d i k e t a h u i b a h w a p H a w a l r a t a - r a t a h a s i l y a n g 

d i d a p a t k o n s e n t r a s i r a g i t a p e 0 g r p a d a ( P o ) 6 . P a d a k o n s e n t r a s i r a g i t a p e 1 5 g r ( P j ) 6 , 5 . 

P a d a k o n s e n t r a s i r a g i t a p e 2 0 g r ( P 2 ) 6 . P a d a k o n s e n t r a s i r a g i t a p e 2 5 g r ( P 3 ) 6 , 5 . p H 

y a n g o p t i m u m u n t u k p r o s e s p e n g o m p o s a n b e r k i s a r a n t a r a 6 . 5 s a m p a i 7 . 5 . p H s i s a 

l i m b a h u m u m n y a b e r k i s a r a n t a r a 6 , 8 h i n g g a 7 , 4 . P r o s e s p e n g o m p o s a n s e n d i r i a k a n 

m e n y e b a b k a n p e r u b a h a n p a d a b a h a n o r g a n i k d a n p H b a h a n i t u s e n d i r i . S e b a g a i c o n t o h , 

p r o s e s p e l e p a s a n a s a m , s e c a r a t e m p o r e r a t a u l o k a l , a k a n m e n y e b a b k a n p e n u r u n a n p H 

( p e n g a s a m a n ) , s e d a n g k a n p r o d u k s i a m o n i a d a r i s e n y a w a s e n y a w a y a n g s e l a n j u t n y a 

s u h u b a h a n s e m a k i n m e n i n g k a t , m e n g h a s i l k a n e n e r g i y a n g d i b e b a s k a n k e l i n g k u n g a n 

b e r u p a p a n a s . S e l a n j u t n y a , m i k r o b a m e s o f i l i k a k a n d i g a n t i k a n o l e h m i k r o b a t e r m o f i l i k 

y a i t u b a k t e r i t e r m o f i l i k , actinomycetes, d a n thermophilic fungi ( K a s t a m a n , et al., 2 0 0 6 ) . 

p H k o m p o s y a n g s u d a h m a t a n g b i a s a n y a m e n d e k a t i n e t r a l . S e t e l a h f e r m e n t a s i 

u r i n e d e n g a n a t a u t a n p a p e n a m b a h a n k o n s e n t r a s i r a g i t a p e s e l a m a 3 0 h a r i d i d a p a t k a n 

h a s i l p e n g u k u r a n p H , d i m a n a p H c e n d e r u n g m e n d e k a t i n e t r a l . B e r d a s a r k a n G a m b a r 

4 . 8 b a h w a p H a k h i r h a s i l y a n g d i d a p a t p e r l a k u a n d e n g a n k o n s e n t r a s i r a g i t a p e 0 g r 
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p a d a ( P o ) 7 . P a d a k o n s e n t r a s i r a g i t a p e 1 5 g r ( P , ) 7 . P a d a k o n s e n t r a s i ragi t a p e 2 0 g r 

( P 2 ) 7 . P a d a k o n s e n t r a s i r a g i t a p e 2 5 g r ( P 3 ) 7 . 

c. Bau dan Warna Urine 

B a u p a d a u r i n e p a d a a w a l f e r m e n t a s i b e r b e d a d e n g a n u r i n e s e t e l a h f e r m e n t a s i 

s e l a m a 3 0 h a r i . B a u u r i n e y a n g m e n y e n g a t k a r e n a t e r d a p a t a m o n i a d a n s i s a 

m e t a b o l i s m e h a s i l p e r o m h a k a n n u t r i s i d a l a m t u b u h m a n u s i a . B a u u r i n e b e r a n g s u r -

a n g s u r b e r k u r a n g m e n j a d i b a u r e m p a h - r e m p a h k a r e n a f e r m e n t a s i u r i n e m e n a m b a h k a n 

e k s t r a k r e m p a h d a n p e n a m b a h a n r a g i t a p e . 

W a r n a u r i n e m e n g a l a m i p e r u b a h a n p a d a a w a l f e r m e n t a s i b e r w a m a k u n i n g 

s e t e l a h f e r m e n t a s i s e l a m a 3 0 h a r i , p e r u b a h a n y a n g s i g n i f i k a n t e r j a d i p a d a p e r l a k u a n 

k o n t r o l . P a d a p e r l a k u a n k o n t r o l u r i n e b e r w a m a k e c o k l a t a n , k a r e n a t i d a k a d a 

p e n a m b a h a n e k s t r a k r e m p a h d a n t a n p a p e n a m b a h a n r a g i t a p e . S e d a n g k a n u n t u k P i , P 2 , 

d a n P 3 t i d a k m e n g a l a m i p e r u b a h a n w a r n a d a r i a w a l f e r m e n t a s i s a m p a i s e t e l a h 3 0 h a r i 

f e r m e n t a s i . 

B. Hasil Pengajaran 

H a s i l p e n g a j a r a n y a n g d i l a k s a n a k a n p a d a s i s w a k e l a s X . M I A 3 s e m e s t e r I I d i 

S M A N e g e r i 4 P a l e m b a n g t a h u n a j a r a n 2 0 1 4 / 2 0 1 5 m e n u n j u k k a n a d a n y a p e n i n g k a t a n 

h a s i l b e l a j a r s i s w a t e r h a d a p m a t e r i p e l a j a r a n B i o l o g i p a d a K o m p e t e n s i D a s a r 3 . 1 0 

M e n g a n a l i s i s d a t a p e r u b a h a n l i n g k u n g a n d a n d a m p a k d a r i p e r u b a h a n t e r s e b u t b a g i 

k e h i d u p a n p a d a m a t e r i p o k o k i . P e m b a h a n l i n g k u n g a n / i k l i m d a n d a u r u l a n g l i m b a h 

d e n g a n m o d e l p e m b e l a j a r a n d e m o n s t r a s i . 

B e r d a s a r k a n T a b e l 4 . 1 2 d i d a p a t k a n h a s i l u j i I , d i m a n a t > ta;n.) k a r e n a a = 0 , 0 5 

d a n n = 3 8 m a k a d i d a p a t k a n t<),05;38 ^ 2 , 0 2 4 s e d a n g k a n t h i t u n g d i k e t a h u i 1 4 , 0 2 0 > 

2 , 0 2 4 s e d a n g k a n p a d a T a b e l 4 . 1 1 n i l a i r a t a - r a t a t e s a w a l 5 9 , 7 3 6 8 d a n t e s a k h i r 8 9 , 0 7 8 9 
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m a k a , d a p a t d i k e t a h u i dari uji t maupun dari nilai rata-rata t e s a w a l dan t e s a k h i r b a h w a 

p e n g a j a r a n y a n g d i l a k u k a n m e m i l i k i p e n g a r u h y a n g s a n g a t s i g n i f i k a n t e r h a d a p h a s i l 

b e l a j a r s i s w a p a d a m a t e r i p e l a j a r a n y a n g d i b e r i k a n . 

B e r d a s a r k a n h a s i l u j i v a l i d i t a s b u t i r s o a l d e n g a n m e n g g u n a k a n S P S S V e r s i 

1 6 . 0 0 d i d a p a t k a n h a s i l s e p e r t i p a d a T a b e l 4 . 1 3 y a n g m e n u n j u k k a n s e b a g i a n b e s a r b u t i r 

s o a l d i n y a t a k a n t i d a k v a l i d (rtabci.n-2 > ci 0 , 0 5 ) . , d i m a n a rtabei;n-2 k a r e n a n ^ 3 8 m a k a 

d i d a p a t k a n r38-2 - 3 6 n i l a i r ( 0 , 3 2 9 ) p a d a a 0 , 0 5 . U j i v a l i d i t a s s e h a r u s n y a d i l a k u k a n 

s e b e l u m m e l a k u k a n p e n e l i t i a n s e b e n a r n y a d e n g a n m e n g u j i k a n s e m u a b u t i r s o a l y a n g 

a k a n d i j a d i k a n i n s t r u m e n u n t u k m e n g u k u r h a s i l b e l a j a r s i s w a p a d a k e l a s l a i n t e r l e b i h 

d a h u l u . J i k a s e m u a b u t i r s o a l d i n y a t a k a n v a l i d m a k a b a r u d a p a t d i u j i k a n k e p a d a k e l a s 

y a n g a k a n d i j a d i k a n s a m p e l , n a m u n j i k a t i d a k p e n e l i t i h a r u s m e n g g a n t i b u t i r s o a l y a n g 

i n v a l i d t e r s e b u t s a m p a i m e n d a p a t k a n h a s i l b e l a j a r s i s w a y a n g b e n a r - b e n a r v a l i d . H a l 

i n i d i s e b a b k a n k e t i d a k t a h u a n p e n e l i t i t e n t a n g a t u r a n t e r s e b u t , m a k a p e n e l i t i t i d a k 

m e l a k u k a n u j i v a l i d i t a s d a h u l u . 

B e r d a s a r k a n h a s i l p e n g a j a r a n y a n g d i d a p a t p a d a t e s a w a l d a n t e s a k h i r p a d a 

s i s w a k e l a s X M I A . 3 s e m e s t e r I I d i S M A N e g e r i 4 P a l e m b a n g t a h u n a j a r a n 2 0 1 4 / 2 0 1 5 

d e n g a n m e n g g u n a k a n m o d e l p e m b e l a j a r a n d e m o n s t r a s i d i k e t a h u i d a p a l m e n i n g k a t k a n 

h a s i l b e l a j a r s i s w a d e n g a n m e i i h a t n i l a i y a n g d i d a p a t k a n s i s w a . D a l a m p e n g a j a r a n m a t a 

p e l a j a r a n B i o l o g i d i S M A N e g e r i 4 P a l e m b a n g k e l a s X s e m e s t e r U p a d a K o m p e t e n s i 

D a s a r 3 . 1 0 M e n g a n a l i s i s d a t a p e r u b a h a n l i n g k u n g a n d a n d a m p a k d a r i p e r u b a h a n 

t e r s e b u t b a g i k e h i d u p a n p a d a m a t e r i p o k o k 1 . P e r u b a h a n l i n g k u n g a n / i k l i m d a n d a u r 

u l a n g l i m b a h d e n g a n m o d e l p e m b e l a j a r a n d e m o n s t r a s i a g a r m e n d a p a t h a s i l y a n g l e b i h 

b a i k . 
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M o d e l p e m b e l a j a r a n d e m o n s t r a s i d a p a t m e n i n g k a t k a n h a s i i b e l a j a r s i s w a h a l 
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b e r k e s a n s e c a r a m e n d a l a m , s e h i n g g a m e m b e n t u k p e n g e r t i a n d e n g a n b a i k d a n 

s e m p u m a . S i s w a d a p a t m e n g a m a t i d a n m e m p e r h a t i k a n a p a y a n g d i p e r i i h a t k a n s e l a m a 

p e l a j a r a n b e r l a n g s u n g . 
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M e n u r u t S y a i f u l ( 2 0 0 8 : 2 1 0 ) , m e t o d e d e m o n s t r a s i i n i l e b i h s e s u a i u n t u k 

m e n g a j a r k a n b a h a n - b a h a n p e l a j a r a n y a n g m e r u p a k a n s u a t u g e r a k a n - g e r a k a n , s u a t u 

p r o s e s m a u p u n h a l - h a l y a n g b e r s i f a t r u t i n . D e n g a n m e t o d e d e m o n s t r a s i p e s e r t a d i d i k 

b e r k e s e m p a l a n m e n g e m b a n g k a n k e m a m p u a n m e n g a m a t i s e g a l a b e n d a y a n g s e d a n g 

t e r l i b a t d a l a m p r o s e s s e r t a d a p a t m e n g a m b i l k e s i m p u l a n - k e s i m p u l a n y a n g d i h a r a p k a n . 



BAB V I 

PENUTUP 

A. Kesimpulan 

D a r i h a s i l p e n e l i t i a n d a p a t d i s i m p u l k a n s e b a g a i b e r i k u t : 

1 . B e r d a s a r k a n h a s i l u j i l a b o r a t o r i u m k a n d u n g a n n i t r o g e n p a d a P Q , P I d a n P i n i l a i 

k a n d u n g a n n i t r o g e n m e n d e k a t i S t a n d a r N a s i o n a l I n d o n e s i a ( S N I 1 9 - 7 0 3 0 - 2 0 0 4 ) 

d e n g a n p e r b a n d i n g a n > 0 , 4 % . T e t a p i . k a n d u n g a n n i t r o g e n p a d a P 2 d e n g a n 

k o n s e n t r a s i r a g i t a p e 2 0 g r c e n d e r u n g t u r u n h a l i n i d i s e b a b k a n a d a n y a r a g i y a n g 

m a l i p a d a s a a t p r o s e s f e r m e n t a s i b e r l a n g s u n g . K a n d u n g a n f o s f o r y a n g m e n d e k a t i 

S t a n d a r N a s i o n a l I n d o n e s i a a d a l a h P o , P i d a n P 2 s e d a n g k a n P 3 h a s i l u j i r a t a - r a t a 

t u r u n d r a s t i s m e n j a u h i s t a n d a r y a n g d i t e n t u k a n o l e h S t a n d a r N a s i o n a l I n d o n e s i a 

( S N I 1 9 - 7 0 3 0 - 2 0 0 4 ) d e n g a n h a s i l p e r b a n d i n g a n 0 , 1 % . B e r d a s a r k a n h a s i l u j i 

l a b o r a t o r i u m k a n d u n g a n k a l i u m d i d a p a t k a n d a r i P ( ) , P | , P 2 d a n P 3 t e l a h m e m e n u h i 

S t a n d a r N a s i o n a l I n d o n e s i a ( S N I - 1 9 - 7 0 3 0 - 2 0 0 4 ) d e n g a n h a s i l p e r b a n d i n g a n d i a t a s 

d a r i 0 , 2 % . 

2 . M e n g g u n a k a n m o d e l p e m b e l a j a r a n d e m o n s t r a s i d a p a t m e n i n g k a t k a n h a s i l b e l a j a r 

s i s w a k e l a s X s e m e s t e r I I . 
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B. Sarao 

1 . U n t u k m a s y a r a k a t y a n g a k a n m e n g g u n a k a n p u p u k o r g a n i k c a i r u r i n e m a n u s i a i n i , 

d i s a r a n k a n p e n a m b a h a n r a g i t a p e p a d a k o n s e n t r a s i 1 5 g r / I O m l r e m p a h . 

2 . P e r l u d i l a k u k a n p e n e l i t i a n u n t u k p e n g g u n a a n p u p u k o r g a n i k c a i r u r i n e m a n u s i a d a r i 

j e n i s k e l a m i n l a k i - i a k i . 

3 . D a l a m p e n g a j a r a n m a t a p e l a j a r a n B i o l o g i d i S M A k e l a s X s e m e s t e r I I , d i s a r a n k a n 

m e n g g u n a k a n m o d e l p e m b e l a j a r a n d e m o n s t r a s i a g a r m e n d a p a t h a s i l b e l a j a r d a n 

p e m a h a m a n t e r h a d a p m a t e r i p e l a j a r a n m e n i n g k a t . 
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Lampiran ] : Foto Alat Dan Bahan Digunakan Dalam Penelitian 

a. Data sampel yang diambil dari 24 orang 

P e r l a k u a n U l a n g a n 
PO E r i k a A p r i l i a S y a r i f a h K u m i y a n t i R i s k a L i a n i S u p i n a 
P i S u s t r i a v i t a I r a G a d i s I r m a M i s d a h V i v i n A . 
P 2 D e t i W a t i P e m a E n d a n g S u m i l i r P i 'p i 'n 
P 3 N a n i k S i s k a D e d e k D e w i D e s i E l i t a 

N a m a U m u r B e r a t B a d a n 
E r i k a A p r i l i a 2 2 T a h u n 5 0 K g 
S y a r i f a h 2 2 T a h u n 5 3 K g 
K u m i y a n t i 2 2 T a h u n 5 5 K g 
R i s k a 2 2 T a h u n 4 8 K g 
L i a n i 2 2 T a h u n 4 5 K g 
S u p i n a 2 1 T a h u n 4 6 K g 
S u s t r i a v i t a 2 2 T a h u n 4 5 K g 
I r a 2 0 T a h u n 4 5 K g 
G a d i s 2 1 T a h u n 5 0 K g 
I r m a 2 2 T a h u n 4 5 K g 
M i s d a h 2 3 T a h u n 4 9 K g 
V i v i n A . 2 2 T a h u n 4 8 K g 
D e t i 2 2 T a h u n 5 2 K g 
W a t i 2 1 T a h u n 5 0 K g 
P e m a 2 3 T a h u n 4 7 K g 
E n d a n g 2 2 T a h u n 4 5 K g 
D w i 2 2 T a h u n 4 3 K g 
P i p i n 2 2 T a h u n 4 3 K g 
N a n i k 2 3 T a h u n 5 4 K g 
S i s k a 2 2 T a h u n 4 4 K g 
D e d e k 2 2 T a h u n 4 4 K g 
D e w i 2 0 T a h u n 4 3 K g 
D e s i 2 1 T a h u n 4 3 K g 
E l i t a 2 1 T a h u n 5 2 K g 
( N u r i y a n i , 2 0 1 4 ) 
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L a p o r a n P e n e l i t i a n 

Tanggal: 29 Mei 2014 
Tempat: Lorong Dua Saudara, Plaju 

m 
( d ) ( c ) ( 0 

G a m b a r 1.1 ( a ) T i m b a n g a n D i g i t a l , ( b ) B l e n d e r , ( c ) M a n g k o k , ( d ) S e n d o k , ( e ) G e l a s 
U k u r , ( f ) G e l a s U k u r 1 0 m l ( S u m b e r : N u r i y a n i , 2 0 1 4 ) 



( d ) ( e ) ( f ) 

G a m b a r 1.2 ( a ) T e r m o m e t e r , ( b ) K e r t a s p H , ( c ) N a m p a n , ( d ) T o p i c s , ( e ) B o t o l P l a s t i k , 
(f) Saringan (Sumber: Nuriyani, 20]4) 

( f ) 

G a m b a r 1.3 ( a ) R a g i T a p e , ( b ) R a g i H a l u s , ( c ) K u n y i t , ( d ) T e m u l a w a k , ( e ) T e m u i r e n g , ( f ) L e n g k u a s 
( S u m b e r : N u r i y a n i , 2 0 1 4 ) 
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2 . L a n g k a h K e r j a Pembuatan POC Urin Manusia 

a . R a g i t a p e d i h a l u s k a n m e n g g u n a k a n b l e n d e r , l a l u r a g i y a n g s u d a h h a l u s 
d i p i n d a h k a n k e d a l a m l o p l e s . 

b . P e n i m b a n g a n r a g i t a p e m e n g g u n a k a n t i m b a n g a n d i g i t a l d i l a k u k a n s e s u a i d e n g a n 
p e r l a k u a n y a i t u 1 5 g r a m , 2 0 g r a m d a n 2 5 g r a m , d i t e m p a t k a n d a l a m p l a s t i k k e c i l . 

c . K e m u d i a n p e r s i a p k a n e m p o n - e m p o n r e m p a h d a r i k u n y i t , t e m u l a w a k , t e m i i r e n g , 
d a n l e n g k u a s . L a l u d i k u p a s d a n d i i r i s d e n g a n u k u r a n k e c i l . 

d . E m p o n - e m p o n r e m p a h t a d i d i b l e n d e r , d i s a r i n g d a n d i a m b i l a i m y a . S e t e l a h 
d i s a r i n g a i r n y a d i m a s u k k a n k e d a l a m g e l a s u k u r . L a l u s e m u a e m p o n r e m p a h 
d i s a t u k a n d a l a m w a d a h b o t o l p l a s t i k . 

e . B o t o l p l a s t i k y a n g s u d a h d i s i a p k a n s e b a n y a k 2 4 b u a h y a n g s u d a h d i i s i k a n u r i n 
m a n u s i a d e n g a n 2 4 o r a n g y a n g b e r b e d a . 

f . P a d a s e t i a p p e r l a k u a n k e c u a i i p e r l a k u a n k o n t r o l , d i b e r i k a n r a g i t a p e d a n c a i r a n 
e m p o n r e m p a h . 

g . P a d a p e r l a k u a n P 1.1 s a m p a i P 1 .6 d i b e r i k a n r a g i t a p e s e b a n y a k 1 5 g r a m d a n 1 0 
m l e m p o n r e m p a h . 

h . P a d a p e r l a k u a n P 2 . 1 s a m p a i P 2 . 6 d i b e r i k a n r a g i t a p e s e b a n y a k 2 0 g r a m 1 0 m l 
e m p o n r e m p a h . 

1. P a d a p e r l a k u a n P 3 . 1 s a m p a i P 3 . 6 d i b e r i k a n r a g i t a p e s e b a n y a k 2 5 g r a m d a n 1 0 
m l e m p o n r e m p a h . 

j . S e t e l a h s e l e s a i s e m u a u r i n d i u k u r p H n y a m e n g g u n a k a n k e r t a s p H . 
k . K e m u d i a n d i l a n j u t k a n d e n g a n p e n g u k u r a n s u h u m e n g g u n a k a n t e r m o m e t e r . 
I . K e m u d i a n b o t o l p l a s t i k d i t u t u p k e m b a l i d e n g a n r a p a t . F e r m e n t a s i u r i n d i l a k u k a n 

2 - 3 m i n g g u . U n t u k p e n g e c e k a n b u k a t u t u p b o t o l p l a s t i k s e k a l i s e t i a p h a r i d e n g a n 
t u j u a n u n t u k p e n g u r a n g a n a m o n i a . P e n g a d u k a n s e t i a p 3 h a r i s e k a l i . 

3 . P r o s e d u r l a n g k a h k e r j a b e r d a s a r k a n g a m b a r : 
a . P e n i m b a n g a n r a g i t a p e m e n g g u n a k a n t i m b a n g a n d i g i t a l 

a . R a g i s u d a h d i h a l u s k a n b . R a g i t a p e 15 g r a m ( P I ) 



c . R a g i t a p e 2 0 g r a m ( P 2 ) d . R a g i t a p e 2 5 g r a m ( P 3 ) 

G a m b a r 1.4 P e n i m b a n g a n R a g i T a p e ( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

b . P e n g h a l u s a n B a h a n R e m p a h 

( g ) ( h ) ( i ) 
G a m b a r 1.5 ( a ) k u n y i t , ( b ) T e m u i r e n g , ( c ) L e n ^ u a s , ( d ) T e m u l a w a k , ( e ) E k s t r a k K u n y i t , ( f ) 

E k s t r a k T e m u l a w a k , ( g ) E k s t r a k L e n g k u a s , ( h ) E k s t r a k T e m u i r e n g , ( i ) E k s t r a k 
d i c a m p u r ( S u m b e r : N u r i y a n i , 2 0 1 4 ) 
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A . P r o s e s p e n c a m p u r a n u r i n e d e n g a n r a g i t a p e d a n e k s t r a k r e m p a h P a d a H a r i k e - 0 

G a m b a r 1.6 ( a ) U r i n e 1 L , ( b ) P e m b e r i a n r a g i 15 g r , ( c ) P e m b e r i a n E k s t r a k 1 0 m l , ( d ) P e m b e r i a n R g a i 2 0 
g r , ( e ) P e m b e r i a n E k s t r a k 1 0 m l , ( 0 P e m b e r i a n R a g i 2 5 g r , ( g ) P e m b e r i a n E k s t r a k 1 0 m l , ( h ) 
U k u r p H , ( i ) U k u r S u h u , ( j ) U r i n e S i a p d i F e r m e n t a s i { S u m b e r : N u r i y a n i . 2 0 1 4 ) 
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L a m p i r a n 2 : Hasil Pengukuran P e n e l i t i a n Pupuk Organik Cair Urine 
Manusia 

a . T a b e l ' 1 . I l a s i l p e n g u k u r a n S u h u 

P e r l a k u a n U l a n g a n ( S u h u ) H O S u h u R u a n g a n : 4 0 
PO ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 8 ) 
P I ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 8 ) 
P 2 ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 8 ) 
P 3 ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 8 ) ( 3 9 ) 

Perlakuan U l a n g a n ( S u h u ) H J 4 S u h u R u a n g a n : 3 2 " C 
P O ( 3 3 ) ( 3 3 ) ( 3 3 ) ( 3 3 ) ( 3 3 ) ( 3 3 ) 
P I ( 3 4 ) ( 3 4 ) ( 3 4 ) ( 3 4 ) ( 3 4 ) ( 3 4 ) 
P 2 ( 3 3 ) ( 3 3 ) ( 3 3 ) ( 3 3 ) ( 3 3 ) ( 3 3 ) 
P 3 ( 3 4 ) ( 3 4 ) ( 3 4 ) ( 3 4 ) ( 3 4 ) ( 3 4 ) 

b . T a b e l H a s i l P e n g u k u r a n p i I 

P e r l a k u a n U l a n g a n ( p H ) H O 
P O ( 7 ) ( 7 ) ( 7 ) ( 7 ) ( 7 ) ( 7 ) 
P I ( 8 ) ( 7 ) ( 7 ) ( 7 ) ( 7 ) ( 7 ) 
P 2 ( 7 ) ( 7 ) ( 7 ) ( 7 ) ( 7 ) ( 7 ) 
P 3 ( 7 ) ( 7 ) ( 7 ) ( 7 ) ( 7 ) ( 7 ) 

P e r l a k u a n U l a n g a n ( p H ) H 1 4 S u h u R u a n g a n : S a ^ C 
PO ( 1 0 ) ( 1 0 ) ( 1 0 ) ( 1 0 ) ( 1 0 ) ( 1 0 ) 
P I ( 7 ) ( 7 ) ( 7 ) ( 7 ) ( 7 ) iV 
P 2 ( 7 ) ( 7 ) ( 7 ) ( 7 ) ( 7 ) ( 7 ) 
P 3 ( 6 ) ( 6 ) ( 6 ) ( 6 ) ( 6 ) ( 6 ) 
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Lampiran 3. H a s i l Uji K a n d u n g a n NPK dari Laboratorium 

K E M E N T E R I A N K E S E H A T A N R . I 
OIREKTORAT JENOERAL BINA UPAYA KESEHATAN 

B A L M B K S t H 1 A B O K A i O R I l M K E S E H A T A N P A L E M B A N G 
Jal.iM liis|K'kitLr " la/ iJ No. 2 Km. 2.5 !*alL-mb,iiij;. .Mil 2(i 

i-:7M,352 683f3cai!* i;7M ;72 52'Ema: IX*.paw-itang^yaficcCOc'.VeSsite ww*aApoemjangcom 

H A S I L P E N E L I T I A N 

Nama 
Tanggal 
Parameter 

Nanik N 
OR Jul 12014 
Piiiassiuni Ion . Phospal sbg phospor dan urea nitrogen dalam urine 

No Pemenksaan Konvensional Satuan Inlemasional (SI) Metoda No Potassium Hasil Satuan Hasil Satuan Metoda 

1 P0.1 167 167 
2 P 0 3 129 129 
? P 1 1 166 166 
4 P 1 3 27 0 27.0 
S 
6 

P.2 1 
P . 2 3 

19.4 
26 7 mEq.'dl 194 

28 7 mmol/d iSE 

7 P 3 1 45 4.5 
8 P , 3 3 7 1 7 1 

No Pemenksaan 
Phospor 

Konvensional Satuan Internasional (SI) Metoda No Pemenksaan 
Phospor Hasil Satuan Hasil Satuan Metoda 

1 
2 
3 
4 
5 
6 
7 
e 

PO 1 
P 0 3 
P.I 1 
P 13 
P,2 1 
P 2 3 
P3 1 
P.3 3 

0 17 
0.09 
006 
0 30 
0 26 
0 33 
0.03 
0.04 

3/24h 

5 46 
283 
2.02 
969 
844 

10 59 
0.83 
'•A2 

mrrxjl/d Phosphomolydate-LfV 

No Pemenksaan 
urea nitrogen 

Konvensional Satuan Internasional (SI) Metoda No Pemenksaan 
urea nitrogen Hasil Satuan Hasil Satuan Metoda 

1 
2 
3 
4 
5 
6 
7 
8 

P 0 1 
P 0 3 
P 1 1 
P 1 3 
P 2 1 
P 2 3 
P3 1 
P 3 3 

0 37 
0 48 
058 
0.13 
0.18 
0.11 
0.35 
055 

9/24h 

13 35 
17.14 
20.74 
4 48 
645 
4.08 
1234 
19.67 

mmol/d Urease/E.Cobrimetris 

Nilai Ruiukan 
Konvensional internasional 

Potassium 25-100 mEq/L 25- 100 mmol/L 
Phospor 0.87- 1,26 9/24h 29 - 42 mmol'd 
Urea nitrogen 12.6-19.6 g/24h 450- 700 mmol/d 

'P«fcnlMngT<Ju62014 
tyala^ Instalasi Patologi Khnik 

1 
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L a m p i r a n 4 : D a t a H a s i l Pengajaran Tes Awai Dan Tes Akhir Siswa KeJas X MIA 
3 SMA Negeri 4 Palembang. 

I n r . T f i c A w a l 
1 C A 1 \ H 1 1 1 

' T p G A L h i r 
I d s / A l V i l l i 

1 
1 . 

A 4 i t \ / Q 5 0 9 0 
7 W 

z . / M I l U l i / \ U l l a l A U I I a l l l 0 0 1 0 0 
1 \l\J -1 

J. 
A r r i o l i o A o 1 o m i S O 8 S 

A A *, / , / I o I I I m o \ 1 ' O rt 

A n g g d r i i i T i d W d n 
7 0 I 0 0 

J . / \ n n i s d L n d i r d n i JJ Q S 
7J A \j. A i i l i Q F i i l i r \ / c i r i 0 0 9 0 
7 V I 

7 D U U l I V U S U l l l d o n Q S 

fi o . t^ 1 n H 1 r 7 \ A / 1 A f i H i t i i riiitn 
A ^ . l U U i U W 1 / A l l U l l l l 1 ULl 1 

s s 9 S 
7 J g U^Ti^y 1 I v l l l l c l W a L y s s 

7 J 
9 S 

l ^ i i r m t ; i h n m m : i f i R i r i n t i 
I V I i l l t l O [ V I A I i l u i l l l M l I U I X I U I I V r 

s o 9 S 

1 J • I T i n H i ) P i i l r i K / l i i n ^ r i i n i 4 S 8 S 
1 z . l - a H i i n h r7**c t i? i R n m i ^ n ^ i 7 0 9 S 

1 1 
I J . 

n iJx/Q A n i f x A m Q 1 1 1 i i l l y d A M I I I / A i l i d l l d 7 S 1 0 0 
1 \ ) \ ) 1 4 I v r X O f A 1 \ A u i ^ r x \ / I 4 t i r i i i c u \ i / t i t x lAllitl A l I V I d C l i y i J d i l g b d W d f l 7 S 

A J 
0 0 

1 J . r v i c b U d r u i r i r T d i i L d i i O S 0 0 
7\} 

1 6 \ A A L m o l W I T L X / 1' t * r \ f * i o i x o \ / o r x 

i v i . A K i T i d i i x i z K y 1 c u r i d n b y d n 
O S 
7 J 

1 7 1 / . nA l - l * * l m t x u x V" 0 1 * 0 1 * r i "^od l / x i ' i l 

I V I . r i c i i i i C i i i r d i d L i i z d U l u i d i 
O S 
7J 

1 o . \A M o r X l l 1 1 X X / 1 X ' O l X / H f O 

IVL l y d D I l L T W l I d l l U l d 
o n O S 

7J 
1 0 
1 7. 

\ A 12 i / i n i x n o 

I V I . t x i u n u n d 
S O o n 

z u . \ A o i i c \ / i * i r i 

i v i L i i s v r i n 
O S 8 S 

0 J 7 1 
Z 1 . 

I x A t * 1 xx/i i X i H 0 ^ l Y i A i c x / o r i 

I V J C I W l l l U d o l l l A i s y d i i 
4 S 7 S 

7 7 I X A 1 1 r x o i x x i x x 0 / 1 H o t r x i i l A i i o t x i i l [ 2 i ' 7 i / x i 

i v i u i i d i i i n i d u r d i n u i A I C I I U I t \ . i Z K . y 
J J 

7 T 
Z J . 

\ A 1 1 I x o t T x m O i H 1 r X f * o 1 X 1 i x x 

i v i u i i d i i i i i i d u l u r d i i i i n 
o n 0 0 OU 

7 4 
Z . * T . 

A J i i h o m m o r l R**Hx/ ^ o l r h o n i v i u i i d i i i i i i d u i x c u y o d i L U d i i 7 S 7 S 

2 5 
z z , 

N a d f l N a h i l a h A I l v 
1 X uxjci 1 X Cl 1 1 1 ici i 1 / 1 1 L r 

7 0 
/ V / 

9 5 
2 6 N a r l i l a K h j u n i n n i x a 

1 X U X J I I U I X I I U l l U l l l l l o U 
7 S 8 0 

2 7 N i m a q A v i i W i i l 3 n * ; a r i 1 X 1 1 1 laj A X y u 1 1 u i d i i o c x i 1 s s 8 S 
2 8 P t * m i Y M n l i l l a h 

1 C I I I I i U I U I I I U I I 
s o 8 S 

0 c l 2 9 R n l i i K i n t n n R n r i n ! ! A P 7 0 7 0 
/ u T O R i e c u F f x h r i i i n a t\ijMt I ^171 iniia o n 0 0 

3 1 R i z f l K f l r u n i a P i t f r a 
1 \ J CAl I d l l C l l l l C l 1 C l l l L l 

6 S 9 5 
7 w* 

3 2 . R o s a n i n a S a g i t a w e n i 7 0 1 0 0 
3 3 . S e n d i S a t r i a M a h e n d r a 6 5 8 0 
3 4 . S e p t r i a N c l a 5 0 7 5 
3 5 . I r i N a n d a S a r i 4 5 9 5 
3 6 . W a n d a S a l s a b i l a G i s a l i a n i 4 5 9 5 
3 7 . W i n d a A r y a n i 6 5 t o o 
3 8 . Y a n u a r P r a t a n t a 7 0 9 0 



6 5 

Lampiran 5. Hasil Perhitungan Data Pengajaran Program SPSS Versi 16.0 

S t a t i s t i c s 

T e s A w a l T e s A k h i r 

N V a l i d 3 8 3 8 N 

M i s s i n g 0 0 

M e a n 5 9 . 7 3 6 8 8 9 . 0 7 8 9 

S t d . E r r o r o f M e a n 1 . 5 3 1 4 1 1 . 5 0 6 9 2 

M e d i a n 6 0 . 0 0 0 0 9 0 . 0 0 0 0 

M o d e 5 5 . 0 0 9 5 . 0 0 

S t d . D e v i a t i o n 9 . 4 4 0 2 4 9 . 2 8 9 2 9 

V a r i a n c e 8 9 . 1 1 8 8 6 . 2 9 1 

R a n g e 3 0 . 0 0 4 0 . 0 0 

M i n i m u m 4 5 . 0 0 6 0 . 0 0 

M a x i m u m 7 5 . 0 0 1 0 0 . 0 0 

S u m 2 2 7 0 . 0 0 3 3 8 5 . 0 0 

( S u m b e r : N u r i y a n i . 2 0 ( 4 ) 

T e s A w a l 

F r e q u e n c y P e r c e n t V a l i d P e r c e n t 

C u m u l a t i v e 

P e r c e n t 

V a l i d 4 5 4 1 0 . 5 1 0 . 5 1 0 . 5 

5 0 6 1 5 . 8 1 5 . 8 2 6 . 3 

5 5 7 1 8 . 4 1 8 . 4 4 4 . 7 

6 0 6 1 5 . 8 1 5 . 8 6 0 . 5 

6 5 5 1 3 . 2 1 3 . 2 7 3 . 7 

7 0 6 1 5 . 8 1 5 . 8 8 9 . 5 

7 5 4 1 0 . 5 1 0 . 5 1 0 0 . 0 

T o t a l 3 8 1 0 0 . 0 1 0 0 . 0 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 



T«»_Aiival 

T«t_Awal 

G a m b a r 1.7 T e s A w a l ( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

T e s A k h i r 

I T e q u e n c y P e r c e n t V a l i d P e r c e n t 

C u m u l a t i v e 

P e r c e n t 

V a l i d 6 0 I 2 . 6 2 . 6 2 . 6 

7 0 1 2 . 6 2 . 6 5 . 3 

7 5 3 7 . 9 7 . 9 1 3 . 2 

8 0 3 7 . 9 7 . 9 2 1 . 1 

8 5 5 1 3 . 2 1 3 . 2 3 4 . 2 

9 0 7 1 8 . 4 1 8 . 4 5 2 . 6 

9 5 13 3 4 . 2 3 4 . 2 8 6 . 8 

1 0 0 5 1 3 . 2 1 3 . 2 1 0 0 . 0 

T o t a l 3 8 1 0 0 . 0 1 0 0 . 0 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 



( T I O Z ' ! U B / C u n N : j 3 q u j n s ) j i i p i v S 3 i ^'l J E q i u B Q 

Z.9 
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Lampiran 6. Data Hasil Perhitungan Uji Validitas Program SPSS Versi 16.0 

Paired Samples Statistics 

M e a n N S t d . D e v i a t i o n S t d . E r r o r M e a n 

P a i r 1 T e s A k h i r 8 9 . 0 7 8 9 3 8 9 . 2 8 9 2 9 1 . 5 0 6 9 2 

T e s A w a l 3 9 . 7 3 6 8 3 8 9 . 4 4 0 2 4 1 . 5 3 1 4 1 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

Paired Samples Correlations 

N C o r r e i a t i o n S i g . 

P a i r 1 T e s A k h i r & T e s A w a l 3 8 . 0 5 1 . 7 6 1 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

Paired Samples Test 

P a i r e d D i f f e r e n c e s 

t d f 

S i g . ( 2 -

t a i l e d ) M e a n 

S t d . 

D e v i a t i o n 

S t d . E r r o r 

M e a n 

9 5 % C o n f i d e n c e I n t e r v a l o f t h e 

D i f f e r e n c e 

t d f 

S i g . ( 2 -

t a i l e d ) M e a n 

S t d . 

D e v i a t i o n 

S t d . E r r o r 

M e a n L o w e r U p p e r t d f 

S i g . ( 2 -

t a i l e d ) 

P a i r T e s A k h i r 

1 

T e s A w a l 

2 . 9 3 4 2 I E 

I 
1 2 . 9 0 1 4 5 2 . 0 9 2 8 9 2 5 . 1 0 1 5 0 3 3 . 5 8 2 7 1 1 4 . 0 2 0 3 7 . 0 0 0 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 



Lampiran 7. Data Hasii Perhitungan Uji Normalitas Program SPSS Versi 16.0 

One-Sample Kolmogorov-Smirnov Test 

T e s _ A w a l T e s A k h i r 

N 3 8 3 8 

N o r m a l P a r a m e t e r s ^ M e a n 5 9 . 7 3 6 8 8 9 . 0 7 8 9 N o r m a l P a r a m e t e r s ^ 

S t d . D e v i a t i o n 9 . 4 4 0 2 4 9 . 2 8 9 2 9 

M o s t E x t r e m e D i f f e r e n c e s A b s o l u t e . 1 3 9 . 2 1 2 M o s t E x t r e m e D i f f e r e n c e s 

P o s i t i v e . 1 3 9 . 1 3 0 

M o s t E x t r e m e D i f f e r e n c e s 

N e g a t i v e - . 1 2 5 - . 2 1 2 

K o l m o g o r o v - S m i r n o v Z . 8 6 0 1 . 3 0 5 

A s y m p . S i g . ( 2 - t a i l e d ) . 4 5 1 . 0 6 6 

a. T e s t d i s t r i b u t i o n i s N o r m a f . 

( S u m b e r : N u r i y a n i , 2 0 1 4 ) 
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Lampiran 8. Satuan Pembelajaran 

R E N C A N A P E L A K S A N A A N P E M B E L A J A R A N 

(RPP) 

: SMA N e g e r i 4 P a l e m b a n g 

: X / I 

: B i o l o g i 

: L i m b a h d a n d a u r u l a n g 

: 2 X 4 5 m e n i t ( 1 x p e r t e m u a n ) 

S a t u a n P e n d i d i k a n 

K e l a s / S e m e s t e r 

M a t a P e l a j a r a n 

T o p i k 

W a k t u 

A. Kompetensi Inti Kelas X : 

K I 1 . M e n g h a y a t i d a n m e n g a m a l k a n a j a r a n a g a m a y a n g d i a n u t n y a . 

K I 2 . M e n g h a y a t i d a n m e n g a m a l k a n p e r i l a k u j u j u r d i s i p l i n , t a n g g u n g j a w a b , p e d u l i 

( g o t o n g r o y o n g , k e r j a s a m a , t o l e r a n , d a m a i ) , s a n t u n , r e s p o n s i f , d a n p r o a k t i f d a n 

m e n u n j u k k a n s i k a p s e b a g a i b a g i a n d a r i s o l u s i a t a s b e r b a g a i p e r m a s a l a h a n d a l a m 

b e r i n t e r a k s i s e c a r a e f e k t i f d e n g a n l i n g k u n g a n s o s i a l d a n a l a m s e r t a d a l a m 

m e n e m p a t k a n d i r i s e b a g a i c e r m i n a n b a n g s a d a l a m p e r g a u l a n d u n i a . 

K I 3 . M e m a h a m i p e n e r a p a n , m e n g a n a l i s i s p e n g e t a h u a n f a k t u a l , k o n s e p t u a l , p r o s e d u r a l , 

b e r d a s a r k a n r a s a i n g i n t a h u t e n t a n g i l m u p e n g e t a h u a n , t e k n o l o g i , s e n i , b u d a y a , 

h u m a n i o r a , d e n g a n w a w a s a n k e m a n u s i a a n , k e b a n g s a a n , k e n e g a r a a n , d a n 

p e r a d a b a n t e r k a i t f e n o m e n a d a n k e j a d i a n , s e r t a m e n e r a p k a n p e n g e t a h u a n 

p r o s e d u r a l p a d a b i d a n g k a j i a n y a n g s p e s i f i k s e s u a i d e n g a n b a k a t d a n m i n t a n y a 

u n t u k m e m e c a h k a n m a s a l a h . 
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K I 4 . M e n g o l a h , m e n a l a r , d a n m e n y a j i dalam r a n a h k o n k r e t d a n r a n a h a b s t r a k t e r k a i t 

d e n g a n p e n g e m b a n g a n d a r i y a n g d i p e l a j a r i n y a d i s e k o l a h s e c a r a m a n d i r i , d a n 

m a m p u m e n g g u n a k a n m e t o d a s e s u a i k a i d a h k e i l m u a n . 

B. Kompetensi Dasar 

1.1 m e n g a g u m i k e t e r a t u r a n d a n k o m p l e k s i t a s c i p t a a n T u h a n t e n t a n g k e a n e k a r a g a m a n 

h a y a t i , e k o s i s t e m d a n l i n g k u n g a n h i d u p . 

1 .2 M e n y a d a r i d a n m e n g a g u m i p o l a p i k i r i l m i a h d a l a m k e m a m p u a n m e n g a m a t i 

b i o p r o s e s . 

1.3 P e k a d a n p e d u l i t e r h a d a p p e r m a s a l a h a n l i n g k u n g a n h i d u p , m e n j a g a d a n 

m e n y a y a n g i l i n g k u n g a n s e b a g a i m a n i f e s t a s i p e n g a m a l a n a j a r a n a g a m a y a n g 

d i a n u t n y a . 

2 . 1 B e r p r i l a k u i l m i a h , l e l i l i , t e k u n , j u j u r t e r h a d a p d a t a d a n f a k l a , d i s i p l i n , t a n g g u n g 

j a w a b , d a n p e d u l i d a l a m o b s e r v a s i d a n e k s p e r i m e n , b e r a n i d a n s a n t u n d a l a m 

m e n g a j u k a n p e r t a n y a a n d a n b e r a g u m e n t a s i , p e d u l i l i n g k u n g a n , g o t o n g r o y o n g , 

b e k e r j a s a m a , c i n t a d a m a i , b e r p e n d a p a t s e c a r a i l m i a h d a n k r i t i s , r e s p o n s i f d a n 

p r o a k t i f d a l a m d a l a m s e t i a p t i n d a k a n d a n d a l a m m e l a k u k a n p e n g a m a t a n d a n 

p e r c o b a a n d i d a l a m k e l a s / l a b o r a t o r i u m m a u p u n d i l u a r k e l a / l a b o r a t o r i u m . 

2 . 2 P e d u l i t e r h a d a p k e s e l a m a t a n d i r i d a n l i n g k u n g a n d e n g a n m e n e r a p k a n p r i n s i p 

k e s e l a m a t a n k e r j a s a a t m e l a k u k a n k e g i a t a n p e n g a m a t a n d a n p e r c o b a a n d i 

l a b o r a t o r i u m d a n l i n g k u n g a n s e k i t a r . 

3 . 1 0 M e n g a n a l i s i s d a t a p e r u b a h a n l i n g k u n g a n d a n d a m p a k d a r i p e r u b a h a n t e r s e b u t 

b a g i k e h i d u p a n . 
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Indikator Pencapaian Kompetensi: 

1. M e n g i d e n t i f i k a s i p e r u b a h a n l i n g k u n g a n . 

2 . M e n j e l a s k a n p e n c e m a r a n l i n g k u n g a n . 

3 . M e n j e l a s k a n p e n g e r t i a n l i m b a h . 

4 . M e n j e l a s k a n j e n i s - j e n i s l i m b a h b e r d a s a r k a n w u j u d n y a . 

5 . M e n j e l a s k a n p e n g e r t i a n d a u r u l a n g . 

6 . M e m b a n d i n g k a n d a m p a k l i m b a h y a n g d i d a u r u l a n g d e n g a n t i d a k d i d a u r u l a n g . 

7 . M e n y e b u t k a n l i m b a h c a i r h a s i l a k t i v i t a s m a n u s i a y a n g d a p a t d i d a u r u l a n g . 

8 . M e m b a n d i n g k a n m e l a l u i p e n g a m a t a n k e l e b i h a n d a n k e k u r a n g a n d a r i p r o s e s 

p e m a n f a a t a n l i m b a h u r i n e m a n u s i a m e n j a d i p u p u k o r g a n i k . 

4.10 m e m e c a h k a n m a s a l a h l i n g k u n g a n d e n g a n m e m b u a t d e s a i n p r o d u k d a u r u l a n g 

l i m b a h d a n u p a y a p e l e s t a r i a n l i n g k u n g a n . 

Indikator Pencapaian Kompetensi: 

1. M e n g i d e n t i f i k a s i k a n d u n g a n u n s u r m a k r o y a n g t e r d a p a t d a l a m l i m b a h u r i n e 

m a n u s i a s e b e l u m d i p r o s e s m e n j a d i p u p u k o r g a n i k . 

2 . M e n g u r u t k a n l a n g k a h - l a n g k a h p e m b u a t a n p u p u k c a i r u r i n e m a n u s i a m e l a l u i 

g a m b a r b a g a n a l i r . 

3 . M e n g e l o m p o k k a n p a r a m e t e r u j i k u a l i t a s u n s u r m a k r o p u p u k o r g a n i k c a i r h a s i l 

d a u r u l a n g l i m b a h u r i n e m a n u s i a b e r d a s a r k a n S t a n d a r N a s i o n a l I n d o n e s i a . 

4 . M e m b a n d i n g k a n k a n d u n g a n u n s u r m a k r o p u p u k c a i r u r i n e m a n u s i a d a r i h a s i l 

u j i l a b o r a t o r i u m d e n g a n S t a n d a r N a s i o n a l I n d o n e s i a y a n g t e l a h d i t e n t u k a n 

m e l a l u i p e n g a m a t a n g r a f i k . 
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5 . M e m b u a t t a b e J p e m a n f a a t a n d a r i d a u r u l a n g l i m b a h u r i n e m a n u s i a m e n j a d i 

p u p u k o r g a n i k c a i r b a g i l i n g k u n g a n . 

C . Tujuan Pembelajaran 

S e t e l a h p r o s e s m e n g g a l i / m e n e l i t i , k a j i p u s t a k a , b e r d i s k u s i , m e n g a m a t i , k e r j a k e i o m p o k , 

s i s w a d a p a t : 

1 . M e n y e b u t k a n 2 p e n y e b a b t e r j a d i n y a p e r u b a h a n l i n g k u n g a n . 

2 . M e m b e r i k a n 2 c o n t o h p e n c e m a r a n l i n g k u n g a n y a n g d i s e b a b k a n f a k t o r m a n u s i a . 

3 . M e n j e l a s k a n p e n g e r t i a n l i m b a h . 

4 . M e n j e l a s k a n j e n i s l i m b a h c a i r . 

5 . M e n j e l a s k a n p e n g e r t i a n d a u r u l a n g . 

6 . M e m b a n d i n g k a n 3 d a m p a k d a r i l i m b a h y a n g d i d a u r u l a n g d e n g a n t i d a k d i d a u r 

u l a n g . 

7 . M e n y e b u t k a n 2 c o n t o h l i m b a h c a i r s e b a g a i h a s i l a k t i v i t a s m a n u s i a y a n g d a p a t 

d i d a u r u l a n g . 

8 . M e m b a n d i n g k a n k e l e b i h a n d a n k e k u r a n g a n d a r i p r o s e s p e m a n f a a t a n l i m b a h 

u r i n e m a n u s i a m e n j a d i p u p u k o r g a n i k . 

9 . M e n y e b u t k a n 3 k a n d u n g a n u n s u r m a k r o y a n g t e r d a p a t d a l a m l i m b a h u r i n e 

m a n u s i a s e b e l u m d i p r o s e s m e n j a d i p u p u k . 

1 0 . M e n g u r u t k a n l a n g k a h - l a n g k a h p e m b u a t a n p u p u k c a i r u r i n e m a n u s i a d e n g a n 

m e m b u a t b a g a n a l i r b e r d a s a r k a n g a m b a r . 

1 1 . M e n g e l o m p o k k a n p a r a m e t e r u j i k u a l i t a s u n s u r m a k r o p u p u k o r g a n i k c a i r h a s i l 

d a u r u l a n g u r i n e m a n u s i a b e r d a s a r k a n S t a n d a r N a s i o n a l I n d o n e s i a . 
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1 2 . M e m b u a t t a b e l p e r b a n d i n g a n kandungan u n s u r m a k r o p u p u k c a i r u r i n e m a n u s i a 

d a r i h a s i l u j i l a b o r a t o r i u m d e n g a n S t a n d a r N a s i o n a l I n d o n e s i a y a n g t e l a h 

d i t e n t u k a n m e l a l u i p e n g a m a t a n g r a f i k . 

1 3 . M e m b u a t t a b e l 5 p e m a n f a a t a n l i m b a h c a i r u r i n e m a n u s i a m e n j a d i p u p u k o r g a n i k 

b a g i l i n g k u n g a n . 

D. Materi Ajar 

a . M e n y e b u t k a n 2 p e n y e b a b t e r j a d i n y a p e r u b a h a n l i n g k u n g a n . 

P e r u b a h a n l i n g k u n g a n m e m p e n g a r u h i b e r b a g a i a s p e k k e h i d u p a n . A d a d u a f a k t o r 

y a n g m e n y e b a b k a n g a n g g u a n k e s e i m b a n g a n l i n g k u n g a n y a i t u : 

1 ) P e r u b a h a n l i n g k u n g a n k a r e n a c a m p u r t a n g a n m a n u s i a . 

P e r u b a h a n l i n g k u n g a n k a r e n a c a m p u r t a n g a n c o n t o h n y a p e n e b a n g a n h u t a n , 

p e m b a n g u n a n p e m u k i m a n , d a n i n t e n s i f i k a s i p e r t a n i a n ( p e n g g u n a a n p u p u k 

a n o r g a n i k u n t u k m e n i n g k a t k a n k u a l i t a s t a n a m a n t a n p a m e m p e r h a t i k a n 

l i n g k u n g a n ) . 

2 ) P e r u b a h a n l i n g k u n g a n k a r e n a f a k t o r a l a m . 

P e r u b a h a n l i n g k u n g a n s e c a r a a l a m i d i s e b a b k a n o l e h b e n c a n a a l a m s e p e r t i g u n u n g 

m e l e t u s , g e m p a b u m i d a n k e b a k a r a n h u t a n . 

b . M e m b e r i k a n 2 c o n t o h p e n c e m a r a n l i n g k u n g a n y a n g d i s e b a b k a n f a k t o r m a n u s i a . 

M a c a m - m a c a m p e n c e m a r a n a d a 3 j e n i s s e b a g a i b e r i k u t : 

1 ) P e n c e m a r a n U d a r a 

C o n t o h n y a : G a s H Z S b e r s i f a t r a c u n , G a s C O d a n CO2, p a e r t i k e l S O Z d a n 

NO2 d a n s u l f u r p a d a t a m b a n g b a t u b a r a . 

2 ) P e n c e m a r a n a i r 



75 

P e n c e m a r a n dapat d i s e b a b k a n o l e h : p e m b u a n g a n l i m b a h i n d u s t r i , s a m p a h 

o r g a n i k y a n g d i b u s u k k a n d a n f o s f a t h a s t l p e m b u s u k a n . 

3 ) P e n c e m a r a n t a n a h 

P e n c e m a r a n t a n a h d i s e b a b k a n a d a n y a s a m p a h - s a m p a h p l a s t i k y a n g s u k a r 

d i u r a i k a n , d e t e r g e n y a n g b e r s i f a t n o n bio degradable ( s e c a r a a l a m i s u l i t 

d i u r a i k a n ) d a n z a t k i m i a d a r i b u a n g a n p e r t a n i a n m i s a l n y a i n s e k t i s i d a . 

c. M e n j e l a s k a n p e n g e r t i a n l i m b a h . 

L i m b a h a d a l a h s i s a - s i s a a k t i v i t a s m a n u s i a a t a u h a s i l p e n g o l a h a n p a b r i k . P a d a 

d a s a m y a l i m b a h s a m a s e k a l i t i d a k a d a g u n a n y a d a n h a r u s d i b u a n g , a k a n t e t a p i j i k a 

l i m b a h t e r u s d i t u m p u k m a k a a k a n m e n i m b u l k a n p e n u m p u k k a n s a m p a h . T e t a p i , l i m b a h 

t i d a k s e h a r u s n y a d i b u a n g k a r e n a b a n y a k j u g a l i m b a h y a n g m a s i h b i s a d i o l a h m e n j a d i 

p r o d u k y a n g b e r m a n f a a t . 

d . M e n j e l a s k a n J e n i s l i m b a h c a i r . 

L i m b a h c a i r a t a u b u a n g a n m e r u p a k a n s i s a a i r d i b u a n g y a n g b e r a s a l d a r i r u m a h 

t a n g g a , i n d u s t r i m a u p u n t e m p a t - t e m p a t u m u m l a i n n y a . L i m b a h c a i r y a n g b e r a s a l d a r i 

l i m b a h r u m a h t a n g g a d i b a g i 3 y a i t u : 1 ) T i n j a ; 2 ) U r i n e ; 3 ) Grey water ( c a m p u r a n f e s e s 

d a n u r i n e ) . 

e . M e n j e l a s k a n p e n g e r t i a n d a u r u l a n g . 

D a u r u l a n g a d a l a h p r o s e s m e n j a d i k a n b a h a n b e k a s a t a u s a m p a h m e n j a d i b a h a n 

b a r u y a n g d a p a t d i g u n a k a n k e m b a l i . 

f . M e m b a n d i n g k a n 3 d a m p a k d a r i l i m b a h y a n g d i d a u r u l a n g d e n g a n t i d a k d i d a u r 

u l a n g . 

a ) L i m b a h y a n g d i d a u r u l a n g : 

1 . M e n c i p l a k a n n i l a i p a d a s u a t u b a r a n g y a n g t i d a k b e m i l a i s e b e l u m n y a . 
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2 . T i d a k menimbulkan p o l u s i . 

3 . B a h a n l i m b a h y a n g t i d a k d a p a t t e r u r a i s e p e r t i k a l e n g d e n g a n p e n d a u r a n 

u l a n g a k a n l e b i h m e n g u n t u n g k a n t a n a h , k a r e n a t i d a k m e r u s a k u n s u r - u n s u r 

h a r a d a l a m t a n a h . 

b ) D a m p a k l i m b a h t i d a k d i d a u r u l a n g : 

1 ) S u m b e r p e n y a k i t . 

2 ) M e n c e m r i l i n g k u n g a n . 

3 ) M e n y e b a b k a n b a n j i r . 

g . M e n y e b u t k a n 2 c o n t o h l i m b a h c a i r s e b a g a i c o n t o h d a r i a k t i v i t a s m a n u s i a y a n g 

d a p a t d i d a u r u l a n g . 

1 ) L i m b a h d o m e s t i k : u r i n e m a n u s i a , d a p a t d i j a d i k a n p u p u k o r g a n i k d a n p e s t i s i d a 

a l a m i m e l a l u i p r o s e s f e r m e n t a s i . 

2 ) L i m b a h c a i r h a s i l i n d u s t r i : l i m b a h c a i r t a h u d a p a t d i o l a h p u p u k o r g a n i k 

h . M e m b a n d i n g k a n k e l e b i h a n d a n k e k u r a n g a n d a r i p r o s e s p e m a n f a a t a n d a r i l i m b a h 

u r i n e m a n u s i a m e n j a d i p u p u k o r g a n i k . 

K e l e b i h a n p e m a n f a a t a n l i m b a h u r i n e m a n u s i a : 

1 ) D a p a t m e m b a n t u m e n g h e m a t p r o d u k s i d a n m e n i n g k a t k a n p r o d u k s i . 

2 ) D a p a t m e m p e r b a i k i s t r u k t u r t a n a h y a n g r u s a k a k i b a t p u p u k k i m i a . 

3 ) D a p a t m e n c e g a h s e r a n g a n h a m a . 

K e k u r a n g a n d a r i p e m a n f a a t a n l i m b a h u r i n e m a n u s i a : 

1 ) J a n g k a w a k t u w a k t u y a n g l a m a u n t u k m e n i n g k a t k a n h a s i l p r o d u k s i 

2 ) K a n d u n g a n u n s u r h a r a j u m l a h n y a r e l a t i f s e d i k i t , j a d i m e m e r l u k a n J u m i a h y a n g 

b e s a r s e h i n g g a m e n j a d i b e b a n b i a y a b a g i p e t a n i . 

3 ) R e s p o n t a n a m a n t e r h a d a p p e m b e r i a n p u p u k r e l a t i f l a m a . 
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M e n y e b u t k a n 3 k a n d u n g a n u n s u r m a k r o y a n g t e r d a p a t d a l a m l i m b a h u r i n e 

m a n u s i a s e b e l u m d i p r o s e s m e n j a d i p u p u k . 

1 ) N i t r o g e n , u n s u r i n i m e m i l i k i f u n g s i s e b a g a i m e m p e r c e p a t p e r t u m b u h a n 

t a n a m a n , m e r a n g s a n g p e r t u m b u h a n v e g e t a t i f , d a n m e n y e d i a k a n b a h a n 

m a k a n a n b a g i m i k r o b a . 

2 ) F o s f o r , f h n g s i n y a r e s p i r a s i d a n f o t o s i n t e s i s , p e n y u s u n a n a s a m n u k l e a t d a n 

p e n g h a s i l b u a h . 

3 ) K a l i u m , f u n g s i n y a m e m p e r c e p a t m e t a b o l i s m e u n s u r n i t r o g e n , m e n c e g a h b u n g a 

d a n b u a h a g a r t i d a k g u g u r , d a n m e r a n g s a n g p e r t u m b u h a n a k a r . 

M e n g u r u t k a n l a n g k a h - l a n g k a h p e m b u a t a n p u p u k c a i r u r i n e m a n u s i a d e n g a n 

m e m b u a t b a g a n a l i r b e r d a s a r k a n g a m b a r . 

P e n g u k u r a n p H P e n g u k u r a n s u h u P e n g o c o k k a n 

G a m b a r 1. L a n g k a h proses p e m b u a l a n p u p u k u r i n e m a n u s i a 
( S u m b e r : N u r i y a n i , N a n i k . 2 0 1 4 ) 
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r U r i n e 7 L i t e r 

f \ 
Pengocokkan 

c 
Pemberian R a $ i 

\ 

Tape 
J 

r N 
P e n g u k u r a n Suhu 

c 

Pemberian 

E k s t r a k Rempah 

P e n g u k u r a n p N 

G a m b a r 2 . B a g a n A l i r L a n g k a h P e m b u a t a n P u p u k U r i n e M a n u s i a 
( S u m b e r : N u r i y a n i , N a n i k , 2 0 1 4 ) 

k . M e n g e l o m p o k k a n p a r a m e t e r u j i k u a l i t a s u n s u r h a r a m a k r o p u p u k o r g a n i k c a i r 

h a s i l d a u r u l a n g u r i n e m a n u s i a b e r d a s a r k a n S t a n d a r N a s i o n a l I n d o n e s i a . 

Tabel 1. Kandungan Nitrogen Pada Pupuk Cair Urine Manusia dengan 
Penambahan Ragi Tape 

N o . P e r l a k u a n K a n d u n g a n 
N i t r o g e n 

K a n d u n g a n N i t r o g e n 
( S N I 1 9 - 7 0 3 0 - 2 0 0 4 ) 

M e t o d e U j i 

1 
L P o 0 . 3 7 
2 . P | 0 , 5 8 > 0 , 4 U r e a s e a / E . c o l o r i m e t r l s 
3 . P . 0 . 1 8 
4 . P i 0 . 3 5 

( S u m b e r : N u r i y a n i , . 2 0 1 4 ) 

Tabel 2. Kandungan Fosfor Pada Pupuk Cair Urine Manusia dengan 
Penambahan Ragi Tape 

N o . P e r l a k u a n K a n d u n g a n 
F o s f o r 

K a n d u n g a n F o s f o r 
( S N I 1 9 - 7 0 3 0 - 2 0 0 4 ) 

M e t o d e U j i 

i 
1 . P O 0 , 3 0 
2 . P I 0 , 3 3 > 0 , l P h o s p h o m o l y d a t e 
3 . P 2 0 , 0 4 
4 . P 3 0 , 0 9 

( S u m b e r : N u r i y a n i , 2 0 l 4 ) 
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TabeJ 3. K a n d u n g a n KaJium Pada Pupuk Cair U r i n e Manusia dengan 
Penambahan Ragi Tape 

N o . P e r i a k u a n K a n d u n g a n 
K a l i u m 

K a n d u n g a n k a l i u m 
( S N I 1 9 - 7 0 3 0 - 2 0 0 4 ) 

M e t o d e U j i 

t 
I . P O J 2 , 9 
2. P I 2 7 , 0 > 0 , 2 I S E 
3. P 2 2 8 , 7 
4. P 3 7 , 1 

( S u m b e r : N u r i y a n i . 2 0 1 4 ) 

I . M e m b u a t t a b e l p e r b a n d i n g a n k a n d u n g a n u n s u r k i m i a p u p u k c a i r u r i n e m a n u s i a 

d a r i h a s i l u j i l a b o r a t o r i u m d e n g a n S t a n d a r N a s i o n a l I n d o n e s i a y a n g t e l a h 

d i t e n t u k a n m e l a l u i p e n g a m a t a n g r a f i k . 

Total 

0 1 2 3 

P e r l a k u a n 

G a m b a r 3 . P e r s e n t a s e K a n d u n g a n N i t r o g e n 
( S u m b e r ; N u r i y a n i , 2 0 1 4 ) 

P a d a G a m b a r 3 . d i k e t a h u i b a h w a n i l a i k a n d u n g a n n i t r o g e n p a d a p u p u k c a i r u r i n e 

m a n u s i a d e n g a n a t a u t a n p a p e n a m b a h a n r a g i t a p e s e t e l a h f e r m e n t a s i s e l a m a 3 0 h a r i 

y a i t u p a d a P Q d e n g a n k o n s e n t r a s i 0 g r t a n p a p e n a m b a h a n r a g i t a p e k a n d u n g a n n i t r o g e n 

0 , 3 7 % . P a d a P j d e n g a n k o n s e n t r a s i r a g i t a p e 15 g r k a n d u n g a n n i t r o g e n 0 , 5 8 % . P a d a P2 
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d e n g a n k o n s e n t r a s i r a g i t a p e 2 0 g r k a n d u n g a n n i t r o g e n 0 , ) 8 % . P a d a P j dengan 

k o n s e n t r a s i r a g i t a p e 2 5 g r k a n d u n g a n n i t r o g e n 0 , 3 5 % . 

Total 

P e r l a k u a n 

G a m b a r 4 . P e r s e n t a s e k a n d u n g a n F o s f o r 
( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

B e r d a s a r k a n G a m b a r 4 . d i k e t a h u i b a h w a k a n d u n g a n f o s f o r p a d a p u p u k c a i r u r i n e 

m a n u s i a t a n p a a t a u d e n g a n p e m b e r i a n r a g i t a p e s e b a g i a n s u d a h m e m e n u h i S t a n d a r 

N a s i o n a l I n d o n e s i a ( S N I ) y a i t u p a d a k o n s e n t r a s i 0 g r k a n d u n g a n f o s f o r 0 , 0 9 % . P a d a 

p e m b e r i a n r a g i t a p e 1 5 g r k a n d u n g a n f o s f o r 0 , 3 0 % . P a d a p e m b e r i a n r a g i t a p e 2 0 g r 

k a n d u n g a n f o s f o r 0 , 3 3 % , t e t a p i p a d a p e m b e r i a n r a g i t a p e 2 5 g r t e r j a d i p e n u r u n a n 

k a n d u n g a n f o s f o r y a i t u 0 , 0 4 % . 
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Total 

Perlakuan 

G a m b a r 5 . P e r s e n t a s e K a n d u n g a n K a l i u m 
( S u m b e r : N u r i y a n i , 2 0 1 4 ) 

P a d a g a m b a r 5 . d i k e t a h u i b a h w a p e r s e n t a s e k a n d u n g a n k a l i u m p a d a p u p u k c a i r 

u r i n e m a n u s i a d e n g a n p e n a m b a h a n r a g i t a p e , p a d a P o d e n g a n k o n s e n t r a s i r a g i t a p e 0 g r 

k a n d u n g a n k a l i u m 1 2 , 9 % . P a d a P t d e n g a n k o n s e n t r a s i r a g i t a p e 1 5 g r k a n d u n g a n 

k a l i u m 2 7 , 0 % . P a d a P 2 d e n g a n k o n s e n t r a s i r a g i t a p e 2 0 g r k a n d u n g a n k a l i u m 2 8 , 7 % . 

P a d a P 3 d e n g a n k o n s e n t r a s i 2 5 g r k a n d u n g a n k a l i u m 4 , 5 % . 

Tabel 4. Perbandingan antara unsur makro yang terdapat dalam pupuk urine 

manusia 

Perlakuan Kandungan Nitogen Kandungan Fosfor Kandungan Kalium 
> 0,4% > 0 , 1 % > oa% 

0 0,37 0,09 12,9 
1 0,58 0,30 27,0 
2 0,18 0,33 28,7 
3 0.35 0.04 7,1 

E . Model dan Metode Pembelajaran 

a . M o d e l P e m b e l a j a r a n : D e m o n s t r a s i 

b . M e t o d e P e m b e l a j a r a n : T a n y a J a w a b 
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F. Media Pembelajaran 

a . M e d i a p e m b e l a j a r a n : M u l t i m e d i a 

b . S u m b e r b e l a j a r : 

1 . S o a l P r e t e s t d a n P o s t t e s t 

2 . P a p a n t u l i s 

3 . S p i d o l 

4 . L a p t o p d a n L C D 

G . Langkah-langkah Pembelajaran 

Pcrtemuan ke satu (2x45 menit) 

k e g i a t a n D e s k r i p s i K e g i a t a n A l o k a s i 

G u r u S i s w a W a k t u 

P e n d a h u l u a n M e m b e r i s a J a m d a n b e r d o a s i s w a m e n j a w a b s a l a m d a n 2 0 m e n i t 
b e r d o ' a 

- M e m b e r i k a n a p e r s e p s i : d i d a e r a h - s i s w a m e n j a w a b : p a d a t n y a 
p e r k o t a a n s e r i n g t e r j a d i b a n j i r p e m u k i m a n p e n d u d u k . 
d i m u s i m h u j a n , m e n u r u t k a l i a n b a n y a k h u t a n l i n d u n g 
a p a y a n g m e n y e b a b k a n t e r j a d i d i b a n g u n g e d u n g . 
s e p e r t i i t u ? 

- M e m b e r i k a n m o t i v a s i : a p a y a n g - S i s w a m e n j a w a b : m e n j a g a 
d a p a t d i l a k u k a n d a r i d i r i s e n d i r i k e b e r s i h a n d a l a m r u m a h . 
u n t u k m e n j a g a l i n g k u n g a n h i d u p ? m e m b u a n g s a m p a h p a d a 

t e m p a t n y a d a n l a i n 
s e b a g a i n y a . 

G u r u m e n y a m p a i k a n t u j u a n 
p e m b e l a j a r a n - S i s w a m e m p e r h a t i k a n 

G u r u m e m b e r i k a n t e s a w a l 
s i s w a m e n g e r j a k a n s o a l t e s 

{pretest) a w a l 

I n t i 1 . G u r u m e n a m p l l k a n m u l t i m e d i a 5 0 m e n i t 
k e p a d a s i s w a : 
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• Mengamati 

- M e n g a m a t i m u l t i m e d i a 
d e m o n s t r a s i f e r m e n t a s i u r i n e 
m a n u s i a 

S i s w a m e m p e r h a t i k a n 
m u l t i m e d i a 

• Menanya 

• Menanya 

- G u r u b e r t a n y a : " j e n i s l i m b a h 
a p a y a n g d i m a n f a a t k a n u n t u k 
d a u r u l a n g d a l a m m u l t i m e d i a ? 

j a w a b a n y a n g d i h a r a p k a n : 
" l i m b a h c a i r u r i n e m a n u s i a 
y a n g d i m a n f a a t k a n s e b a g a i 
p u p u k o r g a n i k c a i r " 

- G u r u m e m b e r i k e s e m p a t a n u n t u k 
s i s w a b e r l a n y a . 

- S i s w a d i h a r a p k a n l e b i h a k t i f 
u n t u k b e r t a n y a t e n t a n g d a u r 
l i m b a h u r i n e m a n u s i a i n i . 

- G u r u m e n y u r u h s i s w a u n t u k 
11 I C I I ^ K U I n U I 11 K a ^ J K a i l U I U ^ C U U I 
p e m b u a t a n d a u r l i m b a h u r i n e 
m a n u s i a . 

- S i s w a m e n j a w a b p e r t a n y a a n 
H p n o a n n e r p a v a H i r i ( i p m a i 
UX.11 L ^ u l 1 L / w l \.ClJ u U 1 1 1 ^ \ . I X L t u l 
d e n g a n p r o s e d u r p e m b u a t a n 
y a n g d i t a m p i l k a n d a l a m 
m u l t i m e d i a . 

• Mengasosiasikan: 

M e n y u r u h s i s w a u n l u k 
m e n y i m p u l k a n m a t e r i d a u r u l a n g 
l i m b a h m e l a l u i d e m o n s t r a s i y a n g 
d i t a m p i l k a n d a l a m m u l t i m e d i a . 

- S i s w a m e n y i m p u l k a n m a t e r i 
d a u r u l a n g l i m b a h 
b e r d a s a r k a n d e m o n s t r a s i 
d a l a m m u l t i m e d i a . 

P e n u t u p • Mengkomunikasikan: 

M e n j e l a s k a n s e c a r a j e n i s l i m b a h 
y a n g d i m a n f a a t k a n s e b a g a i p u p u k 
o r g a n i k c a i r . 

- G u r u m e m b e r i k a n t e s a k h i r 

ipixslesi) 

S i s w a m e m p e r h a t i k a n 
p e n j e i a s a n d a r i g u r u 

S i s w a m e n g e r j a k a n s o a l 
d e n g a n d i s i p l i n , J u j u r d a n 
t a n g g u n g j a w a b 

2 0 m e n i t 

H. Penilaian/Pengujian 

1 . T e k n i k P e n i l a i a n : p e n g a m a t a n , t e s t e r t u l i s 

2 . P r o s e d u r P e n i l a i a n : 
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N o . A s p e k y a n g d i n i l a i T e k n i k P e n i l a i a n W a k t u P e n i l a i a n 
1 . 1 . T e r l i b a t a k t i f d a l a m p e m b e l a j a r a n 

2 . B e k e r j a s a m a d a l a m p e m b e l a j a r a n 
3 . T o l e r a n t e r h a d a p p r o s e s p e m e c a h a n 

m a s a l a h y a n g b e r b e d a d a n k r e a t i f 

p e n g a m a t a n S e l a m a p e m b e l a j a r a n 
d a n saat t a n y a j a w a b 

2 . Pengetahuan 
1 . M e n j e l a s k a n k e m b a l i t e n t a n g j a m u r 

2 . M e n y e l e s a i k a n p e r m a s a l a h a n d a l a m 
k e h i d u p a n s e h a r i - h a r i y a n g b e r h u b u n g a n 
d e n g a n l i m b a h 

3 . M e n g a m a t i m e l a l u i l i t e r a t u r d a n 
m e n y e l e s a i k a n p e r m a s a l a h a n d a l a m 
p e m a n f a a t a n l i m b a h 

P e n g a m a t a n d a n t e s P e n y e l e s a i a n t u g a s 
i n d i v i d u 

3 . Keterampilan 
1 . I ' e r a m p i l m e n e r a p k a n k o n s e p / p r i n s i p 

m e n g e n a i d a u r u l a n g l i m b a h 

P e n g a m a t a n P e n g a m a t a n t u g a s 
i n d i v i d u 

M e n g e t a h u i . 
G u r u M a t a Pe la j a ran B i o l o g i 

Risa Muryani. S.Si. 
N I P . 1 9 7 4 0 2 1 5 2 0 0 8 0 1 2 0 0 2 

P a l e m b a n g . 2 0 1 4 
M a h a s i s w a 

N a n i k N u r i y a n i 
N I M . 3 4 2 0 1 0 2 3 0 

M e n g e t a h u i , 
K e p a l a S M A N e g e r i 4 P a l e m b a n g 
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Lampiran 9. Soal pre test dan post test 

P o s t T e s t d a n P r e T e s t 

N a m a : 

K e l a s : 

1 . D i b a w a h i n i m e r u p a k a n f a k t o r p e n y e b a b p e r u b a h a n l i n g k u n g a n a k i b a t f a k t o r a l a m 
a d a l a h . . . 
a . L i m b a h I n d u s t r i 
b . L i m b a h R u m a h T a n g g a 
c . L i m b a h P a b r i k 
d . G u n u n g M e l e t u s 
e . S e m u a B e n a r 

2 . A k t i v i t a s m a n u s i a y a n g m e m i l i k i d a m p a k b u r u k b a g i l i n g k u n g a n kecuaii... 
a . M e n g g u n a k a n P u p u k O r g a n i k 
b . R e b o i s a s i 
c . M e n g g u n a k a n P u p u k A n o r g a n i k B e r l e b i h a n 
d . M e n g u r a n g i P e n g g u n a a n B a h a n B a k a r 
e . M e n g o l a h L i m b a h M e n j a d i P r o d u k Y a n g B e r m a n f a a t 

3 . D i b a w a h i n i c o n t o h k e g i a t a n m a n u s i a y a n g t i d a k m e n c e m a r i l i n g k u n g a n kecuaii... 
a . m e m b u a n g s a m p a h p a d a t e m p a t n y a 
b . d i a d a k a n p e n g h i j a u a n k o t a 
c . m e n g g u n a k a n p u p u k a n o r g a n i k t i d a k b e r l e b i h a n 
d . m e m b u a n g s a m p a h k e s u n g a i 
e . s e m u a b e n a r 

4 . P e n c e m a r a n y a n g d i s e b a b k a n o l e h C 0 2 d a n C O a d a l a h p e n c e m a r a n .... 
a . A i r 
b . U d a r a 
c . T a n a h 
d . P o l u s i 
e . P o l u t a n 

5 . B e n d a a t a u s i s a b u a n g a n h a s i l a k t i v i t a s m a n u s i a a t a u a l a m m e r u p a k a n d e f i n i s i d a r i . . . 
a . S a m p a h 
b . L i m b a h 
c . P e n c e m a r a n 
d . P o l u s i 
e . P e m b u s u k a n 

6 . P e n g e r t i a n d a r i l i m b a h c a i r a d a l a h . . . 
a . S i s a c a i r a n y a n g t i d a k d a p a t d i g u n a k a n 
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b . S i s a a i r y a n g d i b u a n g k a r e n a t i d a k b o l e h d i g u n a k a n k e m b a l i 
c . S i s a a i r d i b u a n g y a n g b e r a s a l d a r i r u m a h t a n g g a , i n d u s t r i d a n t e m p a t u m u m l a i n n y a . 
d . L i m b a h y a n g b e r a s a l d a r i k u m p u l a n k o t o r a n h e w a n 
e . L i m b a h y a n g m e n j i j i k a n 

8 . P r o s e s m e n j a d i k a n b a h a n b e k a s a t a u s a m p a h m e n j a d i b a h a n b a r u d i s e b u t . . . . 
a . R e b o i s a s i 
b . P e l e s t a r i a n l i n g k u n g a n 
c . I d e n t i f i k a s i s a m p a h 
d . P e m a n f a a t a n s a m p a h 
e . D a u r U l a n g 

9 . D i b a w a h i n i m e r u p a k a n d a m p a k d a r i l i m b a h y a n g d i d a u r u l a n g a d a l a h . . . 
a . M e m i l i k i n i l a i e k o n o m i s 
b . M i n a t k o n s u m e n y a n g r e n d a h 
c . D a y a j u a l y a n g r e l a t i f r e n d a h 
d . M e n j a d i s u m b e r p e n y a k i t b a g i k o n s u m e n 
e . S e m u a b e n a r 

1 0 . D i b a w a h m e r u p a k a n d a m p a k l i m b a h y a n g t i d a k d i d a u r u l a n g a d a l a h . . . 
a . S u m b e r p e n y a k i t 
b . B a u t i d a k s e d a p d i m a n a - m a n a 
c . L i n g k u n g a n m e n j a d i k o t o r 
d . M e n y e b a k a n b a n j i r 
e . S e m u a b e n a r 

1 1 . D i b a w a h i n i m e r u p a k a n c o n t o h h a s i l l i m b a h c a i r d o m e s t i k a d a l a h . . . . 
a . A m p a s k e l a p a 
b . L i m b a h c a i r r u m a h s a k i t 
c . N a s i b a s i 
d . A i r s i s a c u c i a n p i r i n g d a n u r i n e m a n u s i a 
e . A m p a s t e h 

1 2 . D i b a w a h i n i c o n t o h h a s i l l i m b a h c a i r i n d u s t r i a d a l a h . . . 
a . S a y u r a n b u s u k 
b . S i s a a i r c u c i a n p a k a i a n 
c . S i s a a i r p e m b u a n g a n a m p a s t a h u 
d . S i s a a i r p e n c u c i a n p i r i n g 
e . S i s a a i r c i c i a n s a b u n 

1 3 . B e r i k u t i n i m e r u p a k a n k e l e b i h a n d a r i p e n g g u n a a n l i m b a h u r i n e m a n u s i a s e b a g a i p u p u k 
o r g a n i k a d a l a h . . . 
a . T a n a m a n m e n j a d i k e r d i l 
b . D a l a m p e n g g u n a a n b e r l e b i h a n d a p a t m e r u s a k u n s u r h a r a d a l a m t a n a h 
c . R e s p o n t a n a m a n l e b i h c e p a t d i b a n d i n g k a n p e n g g u n a a n p u p u k a n o r g a n i k 
d . K a n d u n g a n u n s u r h a r a l e b i h b a n y a k d i b a n d i n g k a n p u p u k a n o r g a n i k 
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e . Dapat membantu m e n g h e m a t p r o d u k s i d a n m e n i n g k a t k a n p r o d u k s i 

1 4 . B e r i k u t i n i k e k u r a n g a n d a r i p e m a n f a a t a n l i m b a h u r i n e m a n u s i a s e b a g a i p u p u k o r g a n i k 
a d a l a h . . . . 
a . R e s p o n t a n a m a n t e r h a d a p p e m b e r i a n p u p u k r e l a t i f l a m a . 
b . R e s p o n t a n a m a n r e l a t i f c e p a t 
c . B i a y a p r o d u k s i s a n g a t m a h a l 
d . B a h a n y a n g d i d a p a t s u l i t d i d a p a t k a n 
e . B a h a n b a k u p e m b u a t p u p u k m u d a h d i d a p a t 

1 5 . K a n d u n g a n u n s u r m a k a r o y a n g t e r d a p a t d a l a m l i m b a h u r i n e m a n u s i a a d a l a h . . . 
a . N a t r i u m , f o s f o r , k a l s i u m 
b . N i t r o g e n , f o s f o r , k a l i u m 
c . N a t r i u m , b e s i , u r e a 
d . N i t r o g e n , n i t r i t , k a l i u m 
e . N i t r o g e n , p h o s f a t , k a l s i u m 

1 5 . S u s u n i a h l a n g k a h f e r m e n t a s i u r i n e m a n u s i a p a d a g a m b a r b e r i k u t i n i . . 
a . ( E , F , C , A , D ) 
b . ( B , C , A , F , D ) 
c . ( B , D , E , F , A ) 
d . ( E , F , D , A , C ) 
e . ( E , C , D , A , B ) 

' 6 I . Urine ^ LPengukun in w 3 . Tambahkan 
xiihii ekstrak rempah 

6. Tambahkan ^ 
Ragi Tape ' 5 . Pengocokkan 4. PengaknniB 

pH 
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B e r d a s a r k a n b a g a n a l i r d i a t a s u r u t k a n p r o s e s p e m b u a t a n p u p u k u r i n e m a n u s i a . . . 
a . 1 , 5 , 3 , 4 , 6 , 2 
b . 6 , 5 , 2 , 3 , 4 , 1 
c . I , , 3 , 4 , 6 , 5 , 2 
d . 1 , 6 , 3 , 4 , 2 , 5 
e . 1 , 4 , 5 , 3 , 2 , 6 

1 7 . P e r h a t i k a n l a b e l h a s i l u j i k a n d u n g a n n i t r o g e n . 

B e r d a s a r k a n t a b e l d i a l a s k a n d u n g a n t e r t i n g g i a d a l a h . . . 
a . 0 , 3 7 % 
b . 0 , 1 8 % 
c . 0 , 3 5 % 
d . 0 , 5 8 % 
e . 0 , 0 7 % 

N o P e r l a k u a n H a s i l U j i 
U l a n g a n 

K a n d u n g a n 
K a l i u m 

( S N I 1 9 -
7 0 3 0 - 2 0 0 4 ) 

M e t o d e U j i 

1 
1 . P o 1 2 , 9 
2 . P . 2 7 , 0 > 0 , 2 P h o s p h o m o l 

y d a t e 
3 . P2 2 8 , 7 
4 . P 3 7 , 1 

1 8 . B e r d a s a r k a n t a b e l d i a t a s k a n d u n g a n k a l i u m t e r e n d a h a d a l a h . . . 
a . 7 , 1 
b . 2 7 , 0 
c . 1 2 , 9 
d . 2 8 , 7 
e . 3 , 0 



8 9 

Perlakuan Kandung Kandungan Kandungan 
an Fosfor Kalium 

Nitrogen 
>0,4% 

>0,1% > o a % 

0 0 , 3 7 0 , 0 9 1 2 , 9 
1 0 , 5 8 0 , 3 0 7 , 0 
2 0 , 1 8 0 , 3 3 2 8 , 7 
3 0 . 3 5 0 , 0 4 7 , 1 

1 9 . B e r d a s a r k a n t a b e l p e r b a n d i n g a n k a n d u n g a n d i a l a s m a n a k a h y a n g m e m e n u h i S t a n d a r 
N a s i o n a l I n d o n e s i a d a r i s e m u a j e n i s p e r l a k u a n . . . 

a . N i t r o g e n 
b . F o s f o r 
c . K a l i u m 
d . N a t r i u m 
e . K a l s i u m 

No Keuntungan 

1. S e b a g a i p e s t i s i d a a l a m i 

2 . M e n y u b u r k a n t a n a h 

3 . T i d a k m e r u s a k u n s u r h a r a d a l a m t a n a h 

4 P e r t u m b u h a n t a n a m a n m e n i n g k a t t a j a m d a l a m w a k t u s i n g k a t 

5. T i d a k m e r u s a k l i n g k u n g a n d e e n g a n p e n g g u n a n t e r u s - m e n e r u s 

2 0 . B e r d a s a r k a n t a b e l d i a t a s d i t u n j u k k a n p a d a n o m e r b e r a p a k a h y a n g m e r u p a k a n b u k a n d a r i 
p e m a n f a a t a n l i m b a h u r i n e m a n u s i a . . . . 

a . ( 2 ) m e n y u b u r k a n t a n a h 
b . ( 5 ) T i d a k m e r u s a k l i n g k u n g a n d e e n g a n p e n g g u n a n t e r u s - m e n e r u s 
c . ( 4 ) P e r t u m b u h a n t a n a m a n m e n i n g k a t t a j a m d a l a m w a k t u s i n g k a t 
d . ( 1 ) S e b a g a i p e s t i s i d a a l a m i 
e . S e m u a b e n a r 



Lampiran 10. Kunci Jawaban 

Kunci Jawaban 

1 . D 
2 . C 
3 . D 
4 . B 
5 . B 
6 . C 
7 . E 
8 . A 
9 . E 

1 0 . D 

1 1 . C 
1 2 . E 
1 3 . A 
1 4 . B 
1 5 . A 
1 6 . D 
1 7 . D 
1 8 . A 
1 9 . C 

2 0 . C 
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Lampiran 11. Foto Kegiatan Mengajar Siswa Kelas X MiA 3 Semester I SMA 
Negeri 4 Palembang 
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L a m p i r a n 12: Standar Kualitas Kompos 

N o P a r a m e t e r S a t u a n M i n i m u m M a k s i m u m 
1 K a d a r A i r % 5 0 

2 T e m p e r a t u r s u h u a i r t a n a h 
3 W a m a k e h i t a m a n 
4 B a u b e r b a u t a n a h 
5 U k u r a n p a r t i k e l m m 0 , 5 5 2 5 
6 K e m a m p u a n i k a t a i r % 5 8 
7 p H 6 , 8 0 7 , 4 9 
8 B a h a n a s i n g % * 1,5 

U n s u r m a k r o 
9 B a h a n o r g a n i c % 2 7 58 

1 0 N i t r o g e n % 0 , 4 0 
11 K a r b o n % 9 , 8 0 3 2 
1 2 P h o s f o r ( P 2 0 5 ) % 0 . 1 0 
13 C / N - r a s i o 1 0 2 0 
1 4 K a l i u m ( K 2 0 ) % 0 , 2 0 * 

Unsur mikro 
15 A r s e n m g / k g 13 
1 6 K a d m l u m ( C d ) m g / k g * 3 
1 7 K o b a l ( C o ) m g / k g * 3 4 
18 K r o m i u m ( C r ) m g / k g * 2 1 0 
1 9 T e m b a g a ( C u ) m g / k g * 1 0 0 
2 0 M e r k u r i ( H g ) m g / k g * 0 , 8 
2 1 N i k e ! ( N i ) m g / k g 6 2 
2 2 T i m b a l ( P b ) m g / k g * 1 5 0 
2 3 S e l e n i u m ( S e ) m g / k g * 2 
2 4 S e n g ( Z n ) m g / k g * 5 0 0 

U n s u r l a i n 
2 5 K a J s i u m % * 2 5 . 5 0 
2 6 M a g n e s i u m ( M g ) % * 0 . 6 0 
2 7 B e s i ( F e ) % * 2 . 0 0 
2 8 A l u m i n i u m ( A l ) % * 2 . 2 0 
2 9 M a n g a n ( M n ) % * 0 . 1 0 

B a k t e r i 
3 0 FecaJ C o l i M P N / g r 1 0 0 0 
3 1 S a l m o n e l l a sp . M P N / 4 g r 3 

K e t e r a n g a n : • N i l a i n y a l e b i h b e s a r d a r i m i n i m u m a t a u l e b i h k e c i l d a r i m a k s i m u m 
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Lampiran 13. Tabel t 

df 0 .10 0.05 0.02 0.01 

I 6 . 3 1 4 1 2 . 7 0 6 3 1 . 8 2 1 6 3 . 6 5 7 
2 2 . 9 2 0 4 . 3 0 3 6 . 9 6 5 9 . 9 2 5 
3 2 . 3 5 3 3 . 1 8 2 4 . 5 4 1 5 . 8 4 1 
4 2 . 1 3 2 2 . 7 7 6 3 . 7 4 7 4 . 6 0 4 
5 2 . 0 1 5 2 . 5 7 1 3 . 3 6 5 4 . 0 3 2 
6 1 .943 2 . 4 4 7 3 . 1 4 3 3 . 7 0 7 
7 1 .895 2 . 3 6 5 2 . 9 9 8 3 . 4 9 9 
8 1 . 8 6 0 2 . 3 0 6 2 . 8 9 6 3 . 3 5 5 
9 1 . 8 3 3 2 . 2 6 2 2 . 8 2 1 3 . 2 5 0 
1 0 1 . 8 1 2 2 . 2 2 8 2 . 7 6 4 3 . 1 6 9 
11 1 . 7 9 6 2 . 2 0 1 2 . 7 1 8 3 . 1 0 6 
12 1 . 7 8 2 2 . 1 7 9 2 . 6 8 1 3 . 0 5 5 
13 1 . 7 7 1 2 . 1 6 0 2 . 6 5 0 3 . 0 1 2 
1 4 1 . 7 6 1 2 . 1 4 5 2 . 6 2 4 2 . 9 7 7 
15 1 .753 2 . 1 3 1 2 . 6 0 2 2 . 9 4 7 
1 6 1 . 7 4 6 2 . 1 2 0 2 . 5 8 3 2 . 9 2 1 
1 7 1 . 7 4 0 2 . 1 1 0 2 . 5 6 7 2 . 8 9 8 
18 1 . 7 3 4 2 . 1 0 1 2 . 5 5 2 2 . 8 7 8 
19 1 . 7 2 9 2 . 0 9 3 2 . 5 3 9 2 . 8 6 1 
2 0 1 . 7 2 5 2 . 0 8 6 2 . 5 2 8 2 . 8 4 5 
2 1 1 . 7 2 1 2 . 0 8 0 2 . 5 1 8 2 . 8 3 1 
2 2 1 . 7 1 7 2 . 0 7 4 2 . 5 0 8 2 . 8 1 9 
2 3 1 . 7 1 4 2 . 0 6 9 2 . 5 0 0 2 . 8 0 7 
2 4 I . 7 1 I 2 . 0 6 4 2 . 4 9 2 2 . 7 9 7 
2 5 1 . 7 0 8 2 . 0 6 0 2 . 4 8 5 2 . 7 8 7 
2 6 1 . 7 0 6 2 . 0 5 6 2 . 4 7 9 2 . 7 7 9 
2 7 1 .703 2 . 0 5 2 2 . 4 7 3 2 . 7 7 1 
2 8 1 . 7 0 1 2 . 0 4 8 2 . 4 6 7 2 . 7 6 3 
2 9 1 . 6 9 9 2 . 0 4 5 2 . 4 6 2 2 . 7 5 6 
3 0 1 . 6 9 7 2 . 0 4 2 2 . 4 5 7 2 . 7 5 0 
3 1 1 . 6 9 6 2 . 0 4 0 2 . 4 5 3 2 . 7 4 4 
3 2 1 . 6 9 4 2 . 0 3 7 2 . 4 4 9 2 . 7 3 8 
3 3 1 . 6 9 2 2 . 0 3 5 2 . 4 4 5 2 . 7 3 3 
3 4 1 . 6 9 1 2 . 0 3 2 2 . 4 4 1 2 . 7 2 8 
3 5 1 . 6 9 0 2 . 0 3 0 2 . 4 3 8 2 . 7 2 4 
3 6 1 .688 2 . 0 2 8 2 . 4 3 4 2 . 7 1 9 
3 7 1 . 6 8 7 2 . 0 2 6 2 . 4 3 1 2 . 7 1 5 
3 8 1 . 6 8 6 2 . 0 2 4 2 . 4 2 9 2 . 7 1 2 
3 9 1 .685 2 . 0 2 3 2 . 4 2 6 2 . 7 0 8 
4 0 1 . 6 8 4 2 . 0 2 1 2 . 4 2 3 2 . 7 0 4 
4 1 1 .683 2 . 0 2 0 2 . 4 2 1 2 . 7 0 1 
4 2 1 . 6 8 2 2 . 0 1 8 2 . 4 1 8 2 . 6 9 8 
4 3 1 . 6 8 1 2 . 0 1 7 2 . 4 1 6 2 . 6 9 5 
4 4 1 . 6 8 0 2 . 0 1 5 2 . 4 1 4 2 . 6 9 2 
4 5 1 . 6 7 9 2 . 0 1 4 2 . 4 1 2 2 . 6 9 0 
4 6 1 . 6 7 9 2 . 0 1 3 2 . 4 1 0 2 . 6 8 7 
4 7 1 . 6 7 8 2 . 0 1 2 2 . 4 0 8 2 . 6 8 5 



4 8 J . 6 7 7 2 . 0 1 1 2 . 4 0 7 2 . 6 8 2 
4 9 1 . 6 7 7 2 . 0 1 0 2 . 4 0 5 2 . 6 8 0 
5 0 1 . 6 7 6 2 . 0 0 9 2 . 4 0 3 2 . 6 7 8 
5 1 1 .675 2 . 0 0 8 2 . 4 0 2 2 . 6 7 6 
5 2 1 .675 2 . 0 0 7 2 . 4 0 0 2 . 6 7 4 
5 3 1 . 6 7 4 2 . 0 0 6 2 . 3 9 9 2 . 6 7 2 
5 4 1 . 6 7 4 2 . 0 0 5 2 . 3 9 7 2 . 6 7 0 
5 5 1 .673 2 . 0 0 4 2 . 3 % 2 . 6 6 8 
5 6 1 .673 2 . 0 0 3 2 . 3 9 5 2 . 6 6 7 
5 7 1 . 6 7 2 2 . 0 0 2 2 . 3 9 4 2 . 6 6 5 
5 8 1 . 6 7 2 2 . 0 0 2 2 . 3 9 2 2 . 6 6 3 
5 9 1 .671 2 . 0 0 1 2 . 3 9 1 2 . 6 6 2 
6 0 1 . 6 7 1 2 . 0 0 0 2 . 3 9 0 2 . 6 6 0 
6 1 1 . 6 7 0 2 . 0 0 0 2 . 3 8 9 2 . 6 5 9 
6 2 1 . 6 7 0 1 . 9 9 9 2 . 3 8 8 2 . 6 5 7 
6 3 1 . 6 6 9 1 . 9 9 8 2 . 3 8 7 2 . 6 5 6 
6 4 1 . 6 6 9 1 . 9 9 8 2 . 3 8 6 2 . 6 5 5 
6 5 1 . 6 6 9 1 . 9 9 7 2 . 3 8 5 2 . 6 5 4 
6 6 1 .668 1 . 9 9 7 2 . 3 8 4 2 . 6 5 2 
6 7 1 .668 1 . 9 9 6 2 . 3 8 3 2 . 6 5 1 
6 8 1 .668 1 .995 2 . 3 8 2 2 . 6 5 0 
6 9 1 . 6 6 7 1 . 9 9 5 2 . 3 8 2 2 . 6 4 9 
7 0 1 . 6 6 7 1 . 9 9 4 2 . 3 8 1 2 . 6 4 8 
7 1 1 . 6 6 7 1 . 9 9 4 2 . 3 8 0 2 . 6 4 7 
7 2 i . 6 6 6 ( . 9 9 3 2 . 3 7 9 2 . 6 4 6 
7 3 1 . 6 6 6 1 . 9 9 3 2 . 3 7 9 2 . 6 4 5 
7 4 1 . 6 6 6 1 . 9 9 3 2 . 3 7 8 2 . 6 4 4 
7 5 1 . 6 6 5 1 . 9 9 2 2 . 3 7 7 2 . 6 4 3 
7 6 1 .665 1 . 9 9 2 2 . 3 7 6 2 . 6 4 2 
7 7 1 .665 1 . 9 9 1 2 . 3 7 6 2 . 6 4 1 
7 8 1.665 ( . 9 9 f 2 . 3 7 5 2 . 6 4 0 
7 9 1 . 6 6 4 1 . 9 9 0 2 . 3 7 4 2 . 6 4 0 
8 0 1 . 6 6 4 1 . 9 9 0 2 . 3 7 4 2 . 6 3 9 
8 1 1 . 6 6 4 1 . 9 9 0 2 . 3 7 3 2 . 6 3 8 
8 2 1 . 6 6 4 1 . 9 8 9 2 . 3 7 3 2 . 6 3 7 
8 3 1 .663 1 . 9 8 9 2 . 3 7 2 2 . 6 3 6 
8 4 1.663 1 . 9 8 9 2 . 3 7 2 2 . 6 3 6 
8 5 1 .663 1 .988 2 . 3 7 1 2 . 6 3 5 
8 6 1 .663 1 .988 2 . 3 7 0 2 . 6 3 4 
8 7 1 . 6 6 3 1 . 9 8 8 2 . 3 7 0 2 . 6 3 4 
8 8 1 . 6 6 2 1 . 9 8 7 2 . 3 6 9 2 . 6 3 3 
8 9 1 . 6 6 2 1 . 9 8 7 2 . 3 6 9 2 . 6 3 2 
9 0 1 . 6 6 2 1 . 9 8 7 2 . 3 6 8 2 . 6 3 2 
9 1 1 . 6 6 2 1 . 9 8 6 2 . 3 6 8 2 . 6 3 1 
9 2 1 . 6 6 2 1 . 9 8 6 2 . 3 6 8 2 . 6 3 0 
9 3 1 . 6 6 1 1 . 9 8 6 2 . 3 6 7 2 . 6 3 0 
9 4 1 . 6 6 1 1 . 9 8 6 2 . 3 6 7 2 . 6 2 9 
9 5 1 . 6 6 1 1 . 9 8 5 2 . 3 6 6 2 . 6 2 9 
9 6 ( . 6 6 1 1 . 9 8 5 2 . 3 6 6 2 . 6 2 8 
9 7 1 . 6 6 1 1 . 9 8 5 2 . 3 6 5 2 . 6 2 7 



9 8 1 . 6 6 1 1 . 9 8 4 2 . 3 6 5 2 . 6 2 7 
9 9 1 . 6 6 0 1 . 9 8 4 2 . 3 6 5 2 . 6 2 6 
1 0 0 1 . 6 6 0 1 . 9 8 4 2 . 3 6 4 2 . 6 2 6 
1 0 0 0 0 1 .645 1 . 9 6 0 2 . 3 2 7 2 . 5 7 6 
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L a m p i r a a 14. Tabel R 

N l L A l - N l L A l r P R O D U C T M O M E N T 

N T a r a f S i g n i f N T a r a f S i g n i f X T 
N 

T a r a f S i g n i f N 
5 % 1 % 

N 
5 % 1 % 

X T 
N 5 % 1 % 

3 0 . 9 9 7 0 . 9 9 9 7 0 . 3 8 1 0 . 4 8 7 5 5 0 . 2 6 6 0 . 3 4 5 
4 0 . 9 5 0 0 . 9 9 0 2 8 0 . 3 7 4 0 . 4 7 8 6 0 0 . 2 5 4 0 . 3 3 0 
5 0 . 8 7 8 0 . 9 5 9 2 9 0 . 3 6 7 0 . 4 7 0 6 5 0 . 2 4 4 0 . 3 1 7 
6 0 . 8 1 1 0 . 9 1 7 3 0 0 . 3 6 1 0 . 4 6 3 7 0 0 . 2 3 5 0 . 3 0 6 
7 0 . 7 5 4 0 . 8 7 4 3 1 0 . 3 5 5 0 . 4 5 6 7 5 0 . 2 2 7 0 . 2 9 6 
8 0 . 7 0 7 0 . 8 3 4 3 2 0 . 3 4 9 0 . 4 4 9 8 0 0 . 2 2 0 0 . 2 8 6 
9 0 . 6 6 6 0 . 7 9 8 3 3 0 . 3 4 4 0 . 4 4 2 8 5 0 . 2 1 3 0 . 2 7 8 
1 0 0 . 6 3 2 0 . 7 6 5 3 4 0 . 3 3 9 0 . 4 3 6 9 0 0 . 2 0 7 0 . 2 7 0 
11 0 . 6 0 2 0 . 7 3 5 3 5 0 . 3 3 4 0 . 4 3 0 9 5 0 . 2 0 2 0 . 2 6 3 
1 2 0 . 5 7 6 0 . 7 0 8 3 6 0 . 3 2 9 0 . 4 2 4 1 0 0 0 . 1 9 5 0 . 2 5 6 
13 0 . 5 5 3 0 . 6 8 4 3 7 0 . 3 2 5 0 . 4 1 8 1 2 5 0 . 1 7 6 0 . 2 3 0 
1 4 0 . 5 3 2 0 . 6 6 1 3 8 0 . 3 2 0 0 . 4 1 3 1 5 0 0 . 1 5 9 0 . 2 1 0 
15 0 . 5 1 4 0 . 6 4 1 3 9 0 . 3 1 6 0 . 4 0 8 1 7 5 0 . 1 4 8 0 . 1 9 4 
1 6 0 . 4 9 7 0 . 6 2 3 4 0 0 . 3 1 2 0 . 4 0 3 2 0 0 0 . 1 3 8 0 . 1 8 1 

1 7 0 . 4 8 2 0 . 6 0 6 4 1 0 . 3 0 8 0 . 3 9 8 3 0 0 0 . 1 1 3 0 . 1 4 8 
18 0 . 4 6 8 0 . 5 9 0 4 2 0 . 3 0 4 0 . 3 9 3 4 0 0 0 . 0 9 8 0 . 1 2 8 
1 9 0 . 4 5 6 0 . 5 7 5 4 3 0 . 3 0 1 0 . 3 8 9 5 0 0 0 . 0 8 8 0 . 1 1 5 
2 0 0 . 4 4 4 0 . 5 6 1 4 4 0 . 2 9 7 0 . 3 8 4 6 0 0 0 . 0 8 0 0 . 1 0 5 
2 ! 0 . 4 3 3 0 . 5 4 9 4 5 0 . 2 9 4 0 . 3 8 0 7 0 0 0 . 0 7 4 0 . 0 9 7 
2 2 0 . 4 2 3 0 . 5 3 7 4 6 0 . 2 9 1 0 . 3 7 6 8 0 0 0 . 0 7 0 0 . 0 9 1 
2 3 0 . 4 1 3 0 . 5 2 6 4 7 0 . 2 8 8 0 . 3 7 2 9 0 0 0 . 0 6 5 0 . 0 8 6 
2 4 0 . 4 0 4 0 . 5 1 5 4 8 0 . 2 8 4 0 . 3 6 8 1 0 0 0 0 . 0 6 2 0 . 0 8 1 
2 5 0 . 3 9 6 0 . 5 0 5 4 9 0 . 2 8 1 0 . 3 6 4 
2 6 0 . 3 8 8 0 . 4 9 6 5 0 0 . 2 7 9 0 . 3 6 1 
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L a m p i r a n 15. S u r a t Keputusan Pembimbing Skripsi 

U N I V E i R S I T A S M U H A M M A D I Y A H P A I T M B A N t i 
F A K U L T A S K E G U R U A N D A N I L M U P E N D I D I K A N 

S f A I U S D I S A M A K A N / l E R A K R i / D l T A S I 
A l a m a t . J i n . J c n d . A h m a d Y a n i 13 U l u P a l e m b a n g T e l p . ( 0 7 1 1 ) 5 1 0 8 4 2 . 

I a x ( 0 7 1 1 ) 5 1 3 0 7 8 . E - m a i l : f k i p ump(d>yab<Mi c o m 

KEPUTUSAN DEKAN 
FAKULTAS KEGURUAN DAN ILMU PENDIDIKAN 
UNIVERSITAS MUHAMMADIVAH PALEMBANG 

N o m o r 3 4 1 0 2 3 0 / G 1 7 2 / K P T S / F K I P U M P A / t / 2 0 1 4 

T e n t a n g 

P e n g a n g k a t a n Dosen Pembimbing Penulisan Skripsi Mahasiswa 
FKIP Universitas Muhammadiyah Palemt>ang 

M E M P E R H A T I K A N 
H a s i l R a p a t P i m p t n a n d i p e r l u a s F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n U n i v e r s i t a s 
M u h a r h m a d i y a r i P a l e m b a n g t e n t a n g p e m b i m b i n g p e n u l i s a n s k n p s i 

M E N I M B A N G 
a b a h w a u n t u k k e l a n c a r a n m a h a s i s w a F K I P U M P d a l a m m e n y e l e s a i k a n p r o g r a m 

s t u d m y a . d i p e r l u k a n p e n g a n g k a t a n d o s e n p e m b i m b i n g p e n u l i s a n s k r i p s i 
b b a h w a s e b u t x j n g a n d e n g a n b u b r a d i a t a s . d i p a r x l a n g p e r l u d r t e r b i t k a n s u r a t k e p u t u s a n 

p e n g a r t g k e t a n s e b a g a i l a n d a s a n h u k u m n y a 

M E N G I N G A T 
1 P i a g a m P e n d i n a n U n i v e r s i t a s M u h a m m a d i y a h P a l e m b a n g N o m o r 036/111 S M s 7 9 / 8 0 ; 
2 Q a i d a h P e r g u r u a n T i r t g g i M u h a r r u n a d i y a h 
3 U U R l N o m o r 2 0 t a h u n 2 0 0 3 . t e n t a n g S i s t e m P e r v l i d i k a n N a s i o n a l , 
4 P e r a t u r a n P e m e r i n t a h N o m o r 6 6 T a h u n 2 0 1 0 . t e n t a n g P e n g e l o l a a n d a n 

P e n y e l e n g g a r a a n P e n d i d i k a n ; 
5 K e p u t u s a n M P T P P M N o m o r 1 7 3 / / K E P / 1 , 3 / C / 2 0 1 1 . t e n t a n g P e n g a n g k a t a n D e k a n d i 

L i n g k u n g a n U n i v e r s i t a s M u h a m m a d i y a h P a l e m b a n g 

M E N E T A P K A N 
P e r t a m a 

Kedua 

M E M U T U S K A N 

M e n g a n g k a t d a n m e n e t a p k a n d o s e n p e m b i m b m g p e n u h s a n s k n p s i m a h a s i s w a 
FKIP U n i v e r s i t a s M u h a m m a d i y a h P a l e m b a n g 

N a m a N I M D o s e n P e m t > i m b i n g 

N a n i k N u n y a n i 3 4 2 0 1 0 2 3 0 1 O r Y e t t y H a s t i a n a . M S i 

2 , H e n d r a . S P d 

K e p u t u s a n m i b e r l a k u s e f a k t a n g g a l 2 J u n i 2 0 1 4 s a m p a i d e n g a n 
3 1 D e s e m b e r 2 0 1 4 d a n m e r u p a k a n s u r a l k e p u t u s a n p e r p a n j a n g a n y a n g k e d u a , 
d e n g a n k e t e n t u a n b a h w a s e g a l a s e s u a t u a k a n d i u b a h d a n / a t a u d i p e r t i a i k i 
s e b a g a i m a n a m e s t i n y a a p a b i l a t e r d a p a t k e k e l i r u a n d a l a m k e p u t u s a n i n i 

D i t e t a p k a n d i P a l e m b a n g 
j a t a n g g a l 

T e m b u s a n -
1 . K e t u a P r o g r a m S t u d i 
2 D o s e n P e m b i m b i n g 

4 S y a b a n 
2 J u n i 

<in. M . P d . 
894317/0001056201 

1 4 3 5 H . 
2 0 1 4 M 
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Lampiran 17. Undangan Seminar Proposal 

U N I V E R S I T A S M U H A M M A D I V A H I ' A L E M I U N O 
F A K U L T A S K K ( ; U R U A N D A N I L M U I ' F N D I D I K A N 

S T A T U S D I S A M A K A N / 1 F . R A K R F . D n A S i 
A l a m a t : J a t a i J m l r a l A . \»mi 13 t l u P a l e m l m a i ; 3 U 2 6 3 I c l p o n . ( 0 7 1 1 ) 5 I ( H U 1 

F a x ( M 7 | | ) S 1 3 0 7 8 . E m a i l : fltip i i n i n m y i i h i H u i i m 
14.15 I I 

2 0 1 4 M H o i : U n d a n g a n Simulasi Pmpnsal 

V t h . 

D t t s c n P c m b i m h i n p S k r i p s i 

K K I f * l i n i v c r s i i a s M u h i i m m a d i y a h F a l c r m b a n t ; 

A x s a l a m u a l a i k u m . Wr UTt. 

K a m i m c n g a h i i r a p k a n k c h i u l i r i i n l i a p a k / l h u p a d a S i m u l a s i P r o p o s a l P e n e l i t i a n 
M a h a s i s w a P r o g r a m S i u d i P e n d i d i k a n B i o l o g i I K I P U n i v e r s i t a s M u h a m m a d i y u l i 
I ' a l c m h a n g . 

N a m a : N a n i k N u r i y a n i 

N I M : . 1 4 2 0 1 0 2 . ^ 0 

P r o g r a m S t u d i : P e n d i d i k a n B i o l o g i 

J u d u l P e n e l i t i a n ; P e m b u a t a n P u p u k O r g a n i k f a i r U r i n e M a n u s i a d e n g a n 

P e n a m b a h a n R a g i J a p e d a n P e n g a j a r a n n y a d i S M A N e g e r i 4 

P a l e m b a n g . 

D o s e n P e m b i m b i n g : I . D r . Y e t t y H a s t i a n a , M . S i . • P a r a l " ! 

2 - H e n d r a S . P d . • P a r a l l 

V a n g d i l a k s a n a k a n p a d a : 
H a r i . I ' a n g g a i : J u n i 2 0 1 4 
P u k u l W I B s / d S e l e s a i 
l e m p a i : F K I P U n i v e r s i t a s M u h a m m a d i y a h P a l e m b a n g 
A l a s | K ' r l i a l i u i i d u n k e h u d i r u n B u p a k / l b u . d i u e a p k a n t e r i m a k a s i h . 
W a s s a l a m u a l a i k t t i n . Wr. Wb. 

^ P r o g r a m S t u d i 
k a n B i o l q g i 
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Lampiran 18. Daftar Hadir Mahasiswa Seminar Proposal 

U N I V E R S I T A S M U H A M M A D I Y A H P A L E M B A N G 
F A K U L T A S K E G U R U A N D A N I L M U P E N D I D I K A N 

A b n u t J a i n J o i d r a l A . Y a n i 1 3 U l u P a l e m b a n g 3 0 2 6 3 
T e l p . ( 0 7 1 1 ) 5 1 0 8 4 L F a x ( 0 7 1 1 ) 5 1 3 0 7 8 , E _ i n a i l : & i p t i i n p @ y a b o o . c o f n 

D A F T A R H A D I R S I M U L A S I P R O P O S A L P E N E U T I A N 

N a m a 

N i m 

J u r u s a n 

P r o g r a m S t u d i 

J u d u l S k r i p s i 

D o s e n P e m b i m b i n g 

P e m b i m b i n g I 

P e m b i m b i g I I 

H a r i , T a n g g a l 

T e m p a t / P i i k u i 

: N a n i k N u r i y a n i 

: 3 4 2 0 1 0 2 3 0 

: P e n d i d i k a n M I P A 

: P e n d i d i k a n B i o l o g i 

: P e m b u a t a n P u p u k O r g a n i k C a i r U r i n e M a n u s i a d e n g a n 

P e n a m b a h a n R a g i I a p e d a n P e n g a j a r a n n y a d i S M A N e g e r i 4 

P a l e m b a n g 

D r . Y e t t y H a s t i a n a , M . S i 

H e n d r a S . P d . 

K a m i s . 1 2 J u n i 2 0 1 4 

G e d u n g F K I P / 0 9 . 0 0 W I B - s / d s e l e s a i 

( ) 

N o . N a m a J a b a t a n T a n d a T a n g a n 
I : ^ i t r ' ( u n a r t ' V 

) u i M o i d f b i y i V v MaWttrui» 
O i J ) l l i s p Ma>t);ij(«)o 

4 W a V v a S - i s w a 
r - 4 F p f ( ' M r ? ( | r a r f l | f n 
6 S o t r i V t r * Y W \ k i X6eSti0^ti7*ai ^z*r ? 
6" \3rxra^x 

t K a t l o n u 
t U / V ^ T U J t . — K M u l q o c v t ( M z k x < . r t ? w * -

Tri" C K ^ n 
13 

I S - ^ c / ^ ( 5 W F 7 i ^ 
u T u n i M a r t i AnaiiSA / V l a h o c i i i i i o 
I V b b l v k u r n i u u h 

J i t / c i (/(aVtv\ai:^c»A« 
1 0 

[ T y p e t e x t ] 



U N I V E R S I T A S M U H A M M A D I Y A H P A L E M B A N G 
F A K U L T A S K E G U R U A N D A N I L M U P F 2 S D I D 1 K A N 

A l a m a c J a i m J e n d r a l A . Y a n i 13 U l u P a l n n b a n g 3 0 2 6 3 
T d p . ( 0 7 1 1 ) 5 1 0 S 4 2 . F a x ( 0 7 1 ) ) 5 1 3 0 7 8 . F i n a i l : ( k i p u n i p f ^ y a h o o . c o n i 

i t 
1 i c - r - j i . - ^4. t 

' ^ e i u ^ ^ f o g r a m S t u d i 

• % 

' S f t s l ^ i j f e l ^ . S . S i , , M . S i 

/ ^ ; ^ R U N J 0 N . 

P a l e m b a n g , ^ I .. J * ; 2 . . . . 2 0 1 4 

N o t u l i s ( 

[ T y p e t e x t ] 
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Lampiran 19. Surat Riset Penelitian 

U N I V E R S I T A S M U H A M M A D I Y A H P A L E M B A N G 
F A K U L T A S K E G U R U A N D A N I L M U P E N D I D I K A N 

STATUS DISAMAKAN l E k A K R E D I T ASI 
•\l.mi.ii !\ .IcnJ A "I'jni 1 • f l u ' ' a k i n b a n g M.Cb} Ii.-lL-p,-ii 5tuX-t2 

Nomor : 1429/G.17.3/FKIP UMPA/l/2014 
Hal : P a r m o h o n a n R i s a t 

Ytti. Kepala Dinas Pendidikan 
Pemuda dan Olahraga 
Kota Palembang 

Assaiamualaikum w w., 

Kami mohon kesediaan Saudara membenkan bantuan kepada mahasiswa: 

Nama : Nanik Nuriyani 

NIM :342010230 

Program Studi : Pendidikan Biologi 

untuk melakukan riset di lingkungan SMA Negeri 4 Palembang daiam rangka 

menyusun skripsi dengan judul " P a m b u a t a n P u p u k O r g a n i k C a i r Urin M a n u s i a 

d a n g a n P a n a m b a h a n R a g i T a p e d a n P a n g a j a r a n n y a di S M A N « 9 * r i 4 

P a l a m b a n g " . 

Atas perhatian dan keriasama yang baik, diueapkan terima kasih. 

Billahrtauftq walhidayah 

16 Syaban 1435 H 
14 Juni 2014 M. 



iran 20. Surat Riset Oinas Pendidikan dan Olahraga Nasional 

P E M E R I N T A H K O T A P A L E M B A N G 
D I N A S P E N D I D I K A N , P E M U D A D A N O L A H R A G A 

J a l a n D r . W a h l d l n n o . 0 3 T c l p . / F a x . 0 7 1 1 - 3 5 0 6 6 5 - 3 5 3 0 0 7 
W e b s i t e : w w w . c l i s d i k p o r a . p a l e i n b a n a . g o . i d e m a i l : d i s d t k p o r a_pl9Syaho0 . c o . l d 

I ' M . I - ; M B A N < i 

P a l e m b a n g . 1 9 J u n i 2 0 1 4 

N o m o r 
L a m p i r a n 
P e r i l i a l 

: 070/ / 2 6 . 8 / P N / 2 0 1 4 

: I / i n I ' e r i c t i l i u n 

K e p a d a Y t h . 
D e k a n F K I P I ' n i v . M u h a m m a d i y a h 
d i -

P a l c m b u n g 

S e h u b u n g a n d e n g a n s u r a t S a u d a r a N o m o r : 1 4 2 9 / ( i . i 7 . 3 ' F K I P 
U M P / V I ' 2 0 I 4 t a n g g a l 14 J u n i 2 0 1 4 p e r i h a l t e r s e b u t d i a t a s . d e n g a n i n i 
k o m i s a m p a i k a n b a h w a p a d a p r i n s i p n y a k a m i t i d a k b c r k e b c r a l a n 
m e m b e r i k a n i / i n p e i K ' l i l i a n y a n g d i m a k s u d k e p a d a : 

N a m a : N A N I K N U R I Y A N I 

N I M : 3 4 2 0 1 0 2 3 0 

P r o g r a m S i u d i : P e n d i d i k a n B i o l o g i 

U n t u k m e n g a d a k a n P e n c i l t i a a ' R i s e t d i S M A N e g e r i 4 P a l e m b a n g 
d a l a m r a n g k a p e n y u s u n a n s k r i p s i d e n g a n j u d u l " P E M B t A T . S N P I P I K 
O K C : a M K C . \ I K I K l > M A M S l \ l ) t \ ( ^ A \ P P N A M B A H A . N R A G I T A P E D A V 
P E N t i A J A R A N M A D I S M A N E G E R I 4 P A L E M B A N G " . 
D c B g a n C a t a l a n : 
1 . S e b e l u m m e l a k u k a n p e n e l i t i a n t e r l e b i h d a l i u l u m e l a p o r k e p a d a K e p a l a 

U P I D D i k p o r a K e e . P l a j u P a l e m b a n g d o n K e p a l a S M . A N e g e r i 4 
P a l e m b a n g . 

2 . P a i e l i t i a n t i d a k d i i / i n k a n n i e n a i i y a k a n s o a l p o l i l i k d a n m e l a k u k a n 
p c n e l i l i m i y a n g s H a t n y a t i d a k a d a h u b o n g a n n y a d e n g a n j u d u ! y a n g 
t e l a h d i t e m u k a n 

3 . D a l a m m e l a k u k a n p e n e l i t i a n d a p a t m e n t a a t i P e r a t u r a n P e r u n d a n g -
u n d a n g a n y a n g K * r l a k u . 

4 . A p a b i l a i z i n p e n e l i l i a n I c t a h h a b i s m a s a b e r l a k u n y a . s e d a n g k a n l u g a s 
p e n e l i t i a n b e l u m s e l e s a i m a k a h a r u s a d a p e r p a n j a n g a n i / i n . 

5 . S u r a l i / i n K - r h i k u .1 ( l i g a ) b u l a n t e r h i i u n g t a n g g a l d i k e l u a r k a n , 
6 . S e t e l a h s e l e s a i m e n g a d a k a n p e n e l i t i a n h a m s m e n y a m p a i k a n l a p o r a n 

t e r t u l i s k e p a d a K e p a l a D i n a s D i k p o r a K o t a P a l e m b a n g m e l a l u i 
K a s u h b a g U m u m . 

D e m i k i a n l a h s u r a t i z i n i n i d i b u a t u n l u k d a p a t d i g u n a k a n s e b a g a i m a n a 
m e s t i n y a . 

a . n . K e p a l a D i n a s D i k p o r a 
4a P a l e m h a n e 

T e m b u s a n : 
1 K e p a l a I ' P T D D i k p o r a K e c P l a j u P . i l e m b a n i ; 

2 , K a b i d S M P S M A S M K 

l l a r i a l l a h . M M 
a T i n g k a t I 

1 9 5 8 1 0 1 0 1 9 7 8 0 3 1 0 0 3 

http://www.clisdikpora.paleinbana.go.id
http://disdtkpora_pl9Syaho0.co.ld
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Lampiran 21. Surat Keterangan Penelitian 

PEMERINTAH KOTA PALEMBANG 
DINAS PENDIDIKAN, PEMUDA DAN OLAHRAGA 

S M A U N G G U L N E G E R I 4 P A L E M B A N G 
TERAKREDITASI A {AMAT BAIK) 

Jatan Ki Anwar Mangku Plaju, Palembanq Provinsi Sumatera Selatan 
Telp.(0711) 541957, Fax (0711) 541957 Kode Pos 30266 

Email: smanegeri4.plg@gmail.com website : www.smanepapig.sch.id 

SURAT KETERANGAN PENELITIAN 
Nomor: 421.3/070-455/Dikpora/SMAN 4/2014 

Yang bertanda tangan di bawah ini: 

Nama 
Jat>atan 

dengan ini menerangkan bahwa; 
Nama 
NIM 
Jurusan / Program Studi 
Universitas 

PARMIN, S.Pd., M.M. 
Kepala SMA Negeri 4 Palembang 

NANIK NURIYANI 
342010230 
Pendidikan MlPA/Pendidikan Biologi 
Muhammadiyah Palembang 

Telah mengadakan Penelitian di SMA Negeri 4 Palembang pada tanggal 
28 Agustus 2014 dalam rangka penyusunan Skripsi dengan judul: 
'PEMBUATAN PUPUK ORGANIK C A I R URINE MANUSIA DENGAN 
PENAMBAHAN RAGI TAPE DAN PENGAJARANNYA D I SMA N E G E R I 
4 PALEMBANG". 

Izin penelitian ini kami berikan berdasarkan surat izin dari Dinas Pendidikan, 
Pemuda dan aahraga Kota Palembang, nomor: 070/1788/26.8/PN/2014, tanggal 
19 Juni 2014. 

Demikian surat keterangan ini kami buat dengan sebenarnya untuk dapat 
dipengunakan sebagaimana mestinya. 

Palembang, 30 Agustus 2014 

::!p0tvmi, s . P d . , M.M. 

^ '̂ ;JIIt» 196611051997031001 

mailto:smanegeri4.plg@gmail.com
http://www.smanepapig.sch.id
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U N I V E R S I T A S M U H A M M A D I Y A H P A L E M B A N G 
F A K U L T A S K E G U R U A N D A N I L M U 

L A P O R A N K E M A J U A N 
B I M B I N G A N S K R I P S I 

N a m a : N a n i k N u n y a n i 

NIM : 3 4 2 0 1 0 2 3 0 

J u d u l : U j i K a n d u n g a n U n s u r H a r a M a k r o N P K d e n g a n 

P e n a m b a h a n R a g i T a p e T e r h a d a p U r i n e M a n u s i a 

d a n P e n g a j a r a n D i S M A N e g e r i 4 P a l e m b a n g 

D o s e n P e m b i m b i n g 1 . D r . Y e t t y H a s t i a n a M . S i . 

Pertemuan 

Ke-

Pokok 

Bahasan 
Catalan / Komentar 

Tanggal 
KoDSultasi 

Paraf 

1 . 
U s u i J u d u l 

A c c J u d u l 2 0 - 0 4 - 2 0 1 4 

B a b 1-3 B u a t P r o p o s a ( B a b 1 - 3 ) 1 1 - 0 5 - 2 0 1 4 

Per ba i k a i l P c r b a i k a n P r o p o s a l 2 0 - 0 5 - 2 0 1 4 

P e r s e t u j u a n 
S e m i n a r 

- S e m i n a r P r o p o s a l 2 8 - 0 5 - 2 0 1 4 

5 . P e r b a i k a n P e r b a i k a n P e n y u s u n a n K a l i m a t p a d a 
J u d u l 

2 9 - 0 5 - 2 0 1 4 

P e n e l i t i a n L a n j u t k a n P e n e l i t i a n 3 0 - 0 5 - 2 0 1 4 

R P P G a n l i M e t o d e P e m b e l a j a r a n 1 5 - 0 8 - 2 0 1 4 

R P P A C C R P P 
L a n j u t k a n P e n g a j a r a n 

2 6 - 0 8 - 2 0 1 4 

B A B I - V l P e r b a i k a n 0 3 - 1 2 - 2 0 1 4 2a: 
JO. B A B I - V I P e r b a i k a n S u m b e r P u s t a k a 0 5 - 1 2 - 2 0 1 4 

B A B I - V I P e r b a i k a n p e n u l i s a n 0 8 - 1 2 - 2 0 1 4 

1 2 . B A B I - V l A C C U j i a n K o m p r e 1 1 - 1 2 - 2 0 1 4 
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U N I V E R S I T A S M U H A M M A D I Y A H P A L E M B A N G 
F A K U L T A S K E G U R U A N D A N I L M U 

L A P O R A N K E M A J U A N 
B I M B I N G A N S K R I P S I 

N a m a : N a n i k N u r i y a n i 

N I M : 3 4 2 0 1 0 2 3 0 

D o s e n P e m b i m b i n i 

J u d u l : U j i K a n d u n g a n U n s u r H a r a M a k r o N P K d e n g a n 

P e n a m b a h a n R a g i T a p e T e r h a d a p U r i n e M a n u s i a 

d a n P e n g a j a r a n D i S M A N e g e r i 4 P a l e m b a n g 

2 . H e n d r a S . P d . 

Pertemuan 

K e -

Pokok 

Bahasan 
Catatan / Komentar 

Tanggal 
KoDsultasi 

Paraf 

I, U s u i J u d u l A c c J u d u l 
B u a t P r o p o s a l ( B a b 1 , 2 , 3 ) 

2 0 - 0 5 - 2 0 1 4 

B a b 1-3 P c r b a i k a n C a r a P e n u l i s a n , T a b e l d a n 
p i e n g u t i p a n 

2 4 - 0 5 - 2 0 1 4 

P e r s e t u j u a n 
S e m i n a r 

S e t u j u 3 0 - 0 5 - 2 0 1 4 

4 . 
P e n e l i t i a n 

L a n j u t k a n P e n e l i t i a n 1 8 - 0 6 - 2 0 1 4 

5 . R P P A C C R P P 
L a n j u t k a n P e n g a j a r a n 

2 6 - 0 8 - 2 0 1 4 

6 . B A B I V R a p i k a n c a r a p e n u l i s a n d a l a m t a b e l 0 4 - 0 9 - 2 0 1 4 

7. B A B I V A C C B A B I V 0 5 - 0 9 - 2 0 1 4 



1 0 7 

R I W A Y A T HIDl iP 

N a n i k N u r i y a n i d i l a h i r k a n d i T a n j u n g K e m u n i n g . 0 6 M e i 1 9 9 1 , m e r u p a k a n 

a n a k k e d u a d a r i p a s a n g a n l i a p a k U n t o r o d a n I b u R u k i y a h . P e n d i d i k a n D a s a r d i t c m p u h 

d i S D N e g e r i 1 S r i m u l y o d a n p e n d i d i k a n S e k o l a h M e n e n g a h P e r l a m a d i S M P N e g e r i 1 

P u r w o d a d i , s e d a n g k a n S e k o l a h M e n e n g a h A t a s d i t e m p u h d i S M A N e g e r i 1 

G u m a w a n g B e l i t a n g O K U T i m u r . T a m a t S D t a h u n 2 0 0 4 , S M P t a h u n 2 0 0 7 d a n t a m a t 

S M A t a h u n 2 0 1 0 . 

P e n d i d i k a n b e r i k u t n y a d i t c m p u h d i F K I P U n i v e r s i t a s M u h a m m a d i y a h 

P a l e m b a n g , J u r u s a n P e n d i d i k a n B i o l o g i . P r o g r a m S t u d i P e n d i d i k a n B i o l o g i h i n g g a 

s e l e s a i t a h u n 2 0 1 4 . P e n u l i s m e l a k s a n a k a n P P L d i S M A N e g e r i 1 4 P a l e m b a n g d a n 

K u l i a h K e r j a N y a t a ( K K N ) a n g k a l a n k c - V T e m a t i k P o s d a y a d i K e l u r a h a n U l a k 

B a n d u n g , K e c a m a t a n U j a n M a s . M u a r a L n i m . 

P a d a b u l a n J a n u a r i s a m p a i A g u s t u s p e n u l i s m e n y u s u n s k r i p s i d e n g a n j u d u l 

" U j i K a n d u n g a n U n s u r H a r a M a k r o ( N P K ) d e n g a n P e n a m b a h a n R a g i T a p e T e r h a d a p 

U r i n e M a n u s i a d a n P e n g a j a r a n n y a d i S M A N e g e r i 4 P a l e m b a n g " . 


