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1) 10ml 10.0ml
10.0ml  9.95ml 10.04ml 10.0
ml
2) 3
3)
1 mi

(ml) 5 10 25 50 100
(mmy| 75 | 9.0 | 115 | 125 | 17.5
f(ml) 0.02 | 0.02 | 0.04 | 005 | 0.10
t 1/2 1/2 1/2







(ml) 1 5 10 20 25 | 50 100
() 8-20 12 - 30 20 — 60
(ml) 0.01 0.02 0.03 0.05 | 0.10
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2 3 4
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2ml
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20°C
1000 mi

(ml) 10 | 20 | 25 | 50 | 100 | 200 | 250 | 500 | 1000

(mm) <8 <10 <12 <13 <15 <20 <22

(ml) 0.04 0.06 0.10 | 0.10 0.15 0.30 | 0.60
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(ml) 10| 25| 50 100 250 500 | 1000
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pH
[H] [OH ] = 10°% (mol?/1?)
[H] = [OH ] = 1077 (mol?/P)
pH
pH = - log [H*]
pH pH
pH
1 2
Ag  AgCl HCIH" I KCI AgCl Ag
I
HCI KCl
E, E =
[H*]1
E, = 1.983 x 10 T log
[H*]2
25

E=E1_E2+Eg=b+0.059pH2(at25)

b = El - E2 - 0.059 le pH2
pH E
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E=FEe+ Ept+ Eqn

(Born-Oppenheimer )
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e =0434 ¢

(A =1log (K/) =€ bc

Lambert-Beer )
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precision

trueness accuracy

ISO IUPAC
IUPAP
accuracy
accuracy
PN uncertainty
|
| |
trueness accuracy precision
bias — standard deviation
repeatability reproducibility

(X1, X2, ++vy Xn) X S



2
Z(Xi -X)
Vo= = S
n-1 n-1
=) 2
X_ p—
_[FE?
n-1 n-1
X
s c
m
X£s (n=m)
(10.46, 10.32, 10.36, 10.28) X =10.352
s =0.067230945 10.352+0.067230945 (n=5)
10.35+0.07
- S
Xttt la)—
1 ila)
th-1(o) n-1 o t
(1-0)x100%
95%
% +15(0.05)—= = X £ 2.57—— =X £1.05
V6 V6
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=X+4.03—==X+1.655
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a=0.05

[to]> tn-1(00)=t4(0.05)=2.8
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B
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B
1%
tn_l(OL)= t4(001)=46 1%
r [ (i Yi) X Xy
y
26 =x)yi - 9)}
1
S 0-5 [ 2o
1 I
i X Vi o-X) (XY YY) (¥ (%) Y)
1 00 10 25 625 -17.3 30044 43.33
2 10 84 15 225 99  98.67 14.90
3 20 152 05 025 31  9.82 1.57
4 30 219 05 025 36 1272 1.78
5 40 279 15 225 96 9152 14.35
6 50 356 25 625 17.3 298.14 43.17

15.0 110.0 0.0 1750 0.0 81131 119.10




X =2.5 v=18.3
11910 11910

= = =0.9995
J17.50x811.31 119.16
X y
a b
(%, ¥i) y &
y; =a+bx; +e
€ R
R=Y(y,—a—bx)
i
Q a b
R_§3 R_,
oa ob
Z {(Xi - Y)(yi - 7)}
b=
Z(Xi - X)2
1
a=y-bx
X

©119.10
17.50
a=18.3-6.81x2.5=1275=13

b =6.81=6.8
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y =a+bx

Sg=0.39
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30.0 5=0.1
200 |
100 |
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0.0 ’ '
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0.39
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*T 175
s, =0.39 0 _528-03
6x17.5
S/IN=10
1.3+0.3
atty (o) xS,
th.o(c) n-2 (1-)x100% t 99%

t5(0.01)=3.14 15(0.01)=3.14 17(0.01)=3.00 t5(0.01)=2.90
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