


-4

-5
Auto CAD
HSE






0711310001

/

16




1.1 1.2

7.1 7.3

11.

11.1




click&vd_source=02807a442b8e021fd0135b280bf6ch53

4 1 2 3
5 1 2 3 4

20% 12 3 45

80% 1 2 3 45
[1] 4 [M].
2021.

[2] . [M]. 2018
[3] [M]. 2016.

https://www.bilibili.com/video/BV1wK411w72w?spm_id_from=333.337.search-card.all.




)
()
©)
(4)

1£ T4

a5\
&t
-

2022 23
Laa AEH el
2022 23




0811330
003

64

El

1.3

E2

1.1
1.2

C1

El

Al

A2 D1




3.1

3.1

2.3

8.2

7.1

12




Lagrange

Leibniz

Rolle

Taylor

Newton

12




fxy .

fvyy.

12

48

10




5
.6
y N
N
3
g
3
4
5
11
6

11




0711340
003

64

12




N

13




Gibbs

Q/K

7

pH

er me

G  Gm RTINQ

er FGI’T'I

G ‘Gm RTIn Q

pH

pH

RTIn

RTIn

14



10.

11.

07)

N2

F2

sp sp2 sp3

Nernst

15




Born-Haber

CaCl NaCl Zns CaF2 TiO2

1
2
3

1
2

12. 5
( )
CFSE
VB
1

16




3 Arrhenius

G Gm RTINQ
er

G

4
5
pH
Nernst
1
3
4
4
Gibbs 6 1
7 1
4 1
7 1
6 1

17



6 6
6 6
4 5
58 64
3
1-2
3-4

5-6

18




7-9

Gibbs

10-13

14-16

17-20

21-23

24-26

19




27-29 1 )
4 1
30-32 1
4
1
2
20% 3
20% 4
5
1
2
20%
20% 3
4
5
60%
1
2
60% 1 3
~30 ~30 A
~15 ~25 5
2 40
30 20
[1]
2002
[2]
009
[3]
[4] 1993

[5] Umland J B.et al.Genral Chemistry.2nd ed.,West Publishing Company,1996

20




@)
()
©)
(4)

2022 8 22
hda 1% £ 4| ;r}s,a%ﬁ_
2022 8 23
1%
+H v
2022 8 23

21




22

‘ 0713310004 ‘



12

23




32

i o

pH

N

— N ™M <-

24



25




8
2
1 5
3-5
2-3
2 5 1
1-3
3 5 1
2-3 2
40% 3
3-4 4
5
4 15
3-5
5 10
2
2 1

26




10-15
0.2000g
1
2
. 3
30% 4
1:1 5
10min
1
4-6 15-25 2
3
30% 4
100 5
2014.12.
1 2001
2 1990
3 2001
4. 1992
5.
2001
6. 1999

27



)
)
©)
(4)

28

4

n

2 A

1% 14|

2022

8

22




0711320113

29




11.

30




32

32

O

2-3

10-12

13

14

15

16

31




15% 1 3
15% 1 3
20% 1 3
50% 1 3
|
(
J
SPOC
K
1. FJ
2.
)
2
®3)
(4)
A JCY
2022 2 23

32




Lga ATH k¥

2022 2 24

14 vi 4

2022 2 24

33




0713310
006

]

2021 2022

2

32

34




2.1

2.2

1.3

41

35




8.1

8.4

9.2

4 4
4 4
4 4
4 4
4 4
4 4
4 4
4 4
32 32

36




37




2019.1

)
)
®3)
(4)

1% 14|

2022 2 23

hoa AEH R

2022 2 24

1%
y 280 Z)?p

2022 2 24

38




0711330
007
3
3 4 80 0
( ) PPT]

1.
2.
3.
4.
5.
6.

39



Al
A

B2
B
C Cl

El
E

E2

N

UV, IR, HNMR, MS

SIS

S gbrwidrE

1,4-

PwdE

a

40




80

80

FeCls

= IV B T BRGNS

i ol

i ol

41



1 3 (1)
1,2
2
1 3
3
1,3
4.5
2,3
6,7
1,2
8,9
1,2,3 -
10,11,
12 -
1,2,3
13,14
12 3
15,16 -Science
Sn2
1,2
17,18,
19

42




20,21

1,2,3

(1)
(2)

22
25

1,2

26
28

1,2,3

29

1,2,3

30
32

1,2,3

30%

1,23

70%

1,23

[1]
[2]

(3]
[4]

2018

2018 2

2016

2018 1

2017 10

PPT

43




)
()
®3)
(4)

A AP

2022 8 20

hda 1% + % e

2022 8 23

#4114

2022 8 23

44




45



46




1.
2,
3
1
2
4
1
2
1- 4
1 ,
6
4
3
4
32

47




15

12

12

12

12

48




12

12

50%

10

49




)
)
®3)
(4)

50




07113
30010

48

51




2.3

3.2

5.3

52




6 8+2
10 10
.1-6.11
48 48
3
1 D 1
8l PVT
> 2.2
2
3 2.5
2.6
4 2.7
2.9
5 2.12
2.13

53




6
3.1
, 3.3
5 3.4 PVT
3.5
9 3.6 Carnot
Gibbs
3.7
10 3.9
3.10 -
11 4.1
4.2
4.3
19 4.4
4.5
13 4.6
4.7
14 4.8
4.9
15
5.1
16

5.1

54




17 5-3 b
5.4
5 5.7 ,
5.8
19 =2 8+v2
6.1
6.2
%0 6.4 b 3
4
6.5
b1 6.7 b 3
4
) 6.10 ,
6.11
10%
4
10%
12 45
20%
PPT
10% 1 2

55




50%

2 3
2005 7
[1]
2005
[2] 1999
| [3]
2002
[4]
[5] 21
2000
[6] 1999
[7] 2005
[8] 2002
[9] 1997
J
K
1. FJ
2.
1)
()
3)
4

56




2022 2 22

LA gp 4 ohb

2022 2 23

e
+4 w1 15

2022 2 23

57




0711320011

32

58




2.3

3.2

5.3

8.1

7 §.1-7.8 10 10

8 8.1-85 8 8

9 9.1-96 14 14
32 32

59




g1l §.2

60




8 D.1 1
10 1
D.2
11 1
D.3
12 a4 2
13 1 3
D5
14 9.6 1 3
15 1
16 10 o 3
10%
4
10%
20% 1 2 4 5
10% 1 2

61




50% 1

2002

2004

@
)
3)
(4)

62




2022 8 22

bLga MHEH ki

2022 8 23

#4 v 1%

2022 8 23

63




071331501
2

64

1.5

48




4-3

8-2

9-3

65




48

1-6

1-6

1-6

66




8 1-6
9 1-6
10 1-6
11 1-6
12 1-6
10% 4 5
1 3 4 5 6
40%
50% 2 3 45 6
[1]
2002
[2] 1997

67




@
()
®3)
(4)

Wt a

68




074214

48

(

(

(

)

)

)

69




1.2

2.1

3.1

41

5.1

1 1
14 14
9 9
4 4
2 2
14 14
4 4
48 48

70




1 2020

1.1

1.2
2 1.2

1.3
3 1.3
4 1.4
5 1.5
6 1.6
7 1.6

1.7
8 1.7
2
2.1

0 p2
10 P2

2.3
11 P4

2.5
12 P25
13

71




14 4
4.1
4.2
4.3

15 @44

4.5
16 5

5.1 52

5.3

17 6

6.1

6.2
18 6.3
19 p.4
20 6.4

6.5
21 6.6
22 6.6
23 6.6
24

72




73




074215

48

(

)

(

(

(

)

)

)

74




1-2

5
2-2
2
3-1 3
4-2 4
8 10 10
9 12 12
10 4 4
11 4 4
12 4 4
14 10 10
4 4
48 48

75




1 8
8.1
8.2 SO2
2 8.3
8.3.1
3 8.3.3
8.3.4
8.4
4 8.5.1
8.5.2
5 8.5.3
8.5.4
6 9
9.1
9.2
7 9.3
9.4
9.4.1
9.4.2
te] 9.4.3
9.44
9 9.5
10 9.5
9.6
11 9.6
9.7
9.8
12 8-9
13 10
10.1
14 10.2

76




15 1
11.1
11.2
16 11.2
11.3
17 12
12.1
12.2
18 122
12.3
12.3
19 14
14.1
14.2
20 143
1431
14.3.2
21 14.3.3
14.3.4
22 14.3.4
23 14.3.5
14.4
24
20% 1 2 3 45
20% 1 2 3 4
60%

1 2 3 45




78



074279

16

79




1.2

1.

2.1
2.

4.2
4.
5. 5.3
10. 10.1

16

80




2 3 45

2 345
+
2 3
+
2 3
+
50% (10%) + 12 3 4
(20%) + (20%)
50 % 12 3

81




2022 2 20

hga ETH oG

2022 2 20

1%
+4 w15

2022 2 20

82




074280

0.5

16

1 2 3 4

83




7-2

16

1 5

+
1 4

+
1 5

84




50% (20%) + 1 2 3 45
(40%) + (40%)
50 % 1 2 3 45
2016
I
[1] 2004 1
[2] 2005 1

@
)
®3)
(4)

)
P

I

2022 8 22

85




ot a

14 £ %1 b

2022 8 23

(1%
4 w3 1%

2022 8 23

86




Auto CAD 0712340016
4.0
64 12
capstone
CAD

87




1 2 3 5

1 2 3 45

1 2 3 456

123 4
1 2 0 2
2 4 0 4
3 4 0 4
4 2 0 2
5 4 0 4
6 6 0 6
7 CAD 2 2 4
8 CAD 10 4 14
9 CAD 5 ) o
10 CAD s ) 5

88




11 CAD 5 1 6
12 CAD 1 1 2
2 0 2
52 12 64
1

89




5.1

5.2

5.2

521

522

523

6.1
6.2
6.2.1

10

6.2.2

6.2.3
6.2.4

11

6.2.5

6.2.6
6.4

6.5

1 3 45

12

7 CAD

7.1 CAD

1 2 3 4

90




CAD
8.1
13 1 3 5 6
8.2
8.3
7.1 CAD
1 2 3 4
14 7.2 CAD
8.4
15 1 3 5 6
8.5 CAD
16 (8.5.1 1 3 5 6
CAD
10
CAD
17 1 2 3 5 6
10.1
8.5.2
18 |cAD 1 3 5 6
11
CAD
1 23 45
19
6
111
8.5.3 CAD
20 1 3 5 6
1 23 45
21
6

91




8.5.3 CAD
22 1 3 5 6
8.5.3 CAD
23 1 3 5 6
9 CAD
24 2 3 5 6
9 CAD
25 2 3 5 6
9 CAD
26 2 3 5 6
9 CAD
27 2 3 5 6
11.2
2 345
28 CAD
6
11.2
2 345
29 CAD
6
10.2 ) 35 4
30 CAD
10.2 ) 35 6
31
CAD
12
CAD
32 2 3 5 6
CAD
2 345
33
6

92




30%

1 2 3 456

70%

1 2 3 4 56

A
2
(3
(4
[5]
[6]
[7
J
K
1. J
2.
®
@
©)
@

93




Hih i b

2022 2 23

hoeo gpidl b

2022 2 24

1%
+4vi 1%

2022 2 25

94




HSE

074525

32

1.2
1.3

2.1

2.2

2.3

3.1
3.2

95




10.

11.

13.

96




3 3
3 3
9 9
3 3
2 2
2 2
CPR AED
24 32

1.1
2.1
3.1

1.2
2.2
3.2

13
2.3

1.1
2.1
3.1

1.2
2.2
3.2

1.3
2.3

97




1.1 12 13
2.1 22 23
3.1 3.2

1.1 12 13
21 22 23
3.1 3.2

98




1.1 12 13
2.1 22 23
3.1 3.2

10

1.1 12 13
21 22 23
3.1 3.2

11

1.1 12 13
2.1 22 23
3.1 3.2

12

1.1 1.2 13
21 22 23
3.1 3.2

99




1.1 12 13
2.1 22 23
3.1 3.2

13

1.1 12 13
2.1 22 23
3.1 3.2

14

CPR 1.1 12 13
2.1 22 23
3.1 3.2

15
CPR AED

1. (10%)
60%

N

(20%) 1.2.3
3. (30%)

40% 1.2.3

2021
2021
HSE 2021
HSE 2019
2010

AED

100




)
()
©)
(4)

\

4

hea e b

114
#t v ih

101




074207

102




1 2 3 5

1 2 3 45

1 2 3 456

1 2 3 4

9 0 9
24 0 24

6 0 6

6 0 6

1 0 1

2 0 2
48 0 48

103




2.1
2.2

2.3
2.4
2.5

2.6
2.7

2.8

3.1
311

3.1.2

3.13

1 2 3 4 5

3.1.3

3.14

3.15

3.1.6

1 2 3 45

104




3.2

321

3.2.2

3.2.3

1 2 3 45

3.24

3.25
3.2.6
3.2.7
3.2.8

1 2 3 45

3.3
33.1

3.3.2

3.33

1 2 3 45

3.3.6

3.3.7
3.4

1 2 3 4 5

10

3.5
351

3.5.2

3.5.3

354

3.5.5

1 2 3 4 5

105




11

1 2 3 45

12

3.6
3.6.1

3.6.2

3.7

3.7.1

3.7.2

3.7.3
3.74

3.8

1 2 3 45

13

4.2

421
4.2.2

3 45 6

106




14

4.3

431

4.3.2

4.3.3
434

44

441

442
4.5

3 45 6

15

51
5.2

5.3

3 45 6

107




16

5.4

541

5.4.4

3 45 6

17

12345

18

1 2345

30%

1 2 3 456

70%

1 2 3 4 5 6

[1]
[2]
(3]
[4]
(6]
[7]

21

108



http://search.wl.cn/search.aspx?index=2&q=%e8%91%a3%e5%a4%a7%e5%8b%a4%ef%bc%8c%e9%ab%98%e7%82%b3%e5%86%9b%ef%bc%8c%e8%91%a3%e4%bf%8a%e5%8d%8e

)
()
©)
(4)

2022 2 2

heo srrdl b

2022 2 2

(3%

109




110



074227

64

111




6

5
2 2
8 8
18 20
12 12
12 12
8 10
60 64

112




1 1. 45 6 4 5 PPT
2-1
2 2-2 12 3 46 PPT
2-3
3-5 2-3 12 3 5 PPT
6-9 3-1 12 3 PPT
10-15 3-2 12 3

113




70% 1,2,3,4,6

@3
2016.08

114



074527

32

115




123
12 345
34
6
2 2
4 | 2| 6
3 3
4 | 2 | 6
3 3
3 3
6 6
3 3
28 U ]2

116




1 45 6 PPT
9 12 3 PPT
3 12 3 PPT
45 12 3 PPT

117




,2011 6
|
2004.2
, , , 2009
, ,1991.12
J
K
1 F J
2.
W
@
)
@
%%
2022 2 20
2022 2 20

118




0711430024

3.5

58

119




2.2

3.1

4.2

120




1. 2.
3.
4. 2 2
11 12
13 14
15 10 10
21 2.2
b3 -
2.4
10 12
25
31 3.2
14 18
41 4.2 10 12
43

121




45 4.6

5.2

51

50

58

122




3.1 3.2
4.1 4.2
4.3
4.5 4.6
10% 1 2 3 4
15% 1 2 3 4
15% 1 2 3 4

123




@)
()
©)
(4)

24 v 15

2022 2 20

hga AEH ol

2022 2 20

124




20

074217

48

125




(

)

126

1.
1-2
1 21 3
2.
2-2
1 22 3
3. 3-1 1 23 3
4. 4-2 1 24 3




10 16
2 2
2 2
4 4
42 48
1 1 21 22 23 +
24 3
1.1
1.2
1.3 1 21 22 23 +
1.4 24 3
1 21 22 23 +
24 3
2.1
2.2 121 22 23 +
2.3 24 3

127




8 1 21 22 24
3
4.2
9 43 1 21 22 24
4.4 3
5
5.1
5.3
10 6 1 21 22 24
6.1 3
6.2
6.3
11 7 1 21 22 24
7.1.1 3
7.1.2
7.1.3
12 [7.21 1 21 22 24
7.2.2 3
13 [7.3 1 21 22 24
7.4 3
7.5
14 [7.6 1 21 22 24
8 3
8.1
8.2
15 9 1 21 22 22
9.1 3
9.2
9.3

10%

15%

10%

65%

128




[1]
[2]

(3]

2017

2004.
2003.

2009

)
)
®3)
(4)

129




19

074526

15

32

10

Aspen Plus

Aspen Plus

130




131



132

3 4
3 4
1 2
22 10 32




PPT
10 3,45
11 3,4,5 PPT
PPT
12 3,4,5,6 6
13 3,45 PPT
PPT
14 3,45 7,8
3,4,6, 78 PPT
15 11 '
16 3,4,8 PPT
50% 1234 5 6,78
50% 12345
Aspen Plus 2013
[1] Aspen Plus 2017
(2] 2016
[3] Aspen Plus 2015 Wiley,
& Sons, 1998.
7% % 4]
2022 2 20

133



1% + 4| H
b

2022 2 20

#4 vi #5.

134




135



19

074017

32

12

136




10.

13.

2 Origin

3  Chemdrawl5

5 Matlab R2020a

137




6 AutoCAD 2021 1 2 3
7  Office Visio 2021 1 2 3
9  Aspenplusvill 1 2 3
12 Office word 2021 1 1 2

20 12 32

1 1 1,2,6
2  Origin
2 2  Origin 1,2
3 3  Chemdrawl5 1,2
4 4 3,4
5 5  Matlab R2020a 1,2,5
6 5  Matlab R2020a 1,2,5
7 5  Matlab R2020a 1,2,5
8 6  AutoCAD 2021 1.2,5
9 7  Office Visio2021 1.5

138




10

9  Aspen plus vil 3,6

11

12 Office word 2021 3.6

30% 1234 5 6

0% 12345 6

,2021 1

2006 7
: , 2009
< > 4 2 ,2019 5

(1)
@
3)
4)

139



http://search.book.dangdang.com/search.aspx?category=01&key3=%u5316%u5B66%u5DE5%u4E1A%u51FA%u7248%u793E
http://www.amazon.cn/mn/searchApp?searchWord=%E8%B5%B5%E6%96%87%E5%85%83
http://www.hopebook.cn/cip/

%% ¥

2022

2 20

140




19

074039
2
5 32 6
()
1
()
2.
()
3.
1.2
1

141




7.3
13. 13.2

2 2
6 6
4 4
4 4
4 4
4 4
2 2
0 6
26 32

8 3

142




143



10 & 1 2 3
3
4
11 & 1 2 3
1
2
12 & 1 2 3
2
13 | 1 2 3
14 1 2 3
15 1 2 3
16 1 2 3
. 3% 12%
40% 15% 1 2 3
10%
60% 1 2 3
2016
[1] 1999
[2] 2007
[3] 2001
[4] 2004
[5] 2010
+

144




)
)
®3)
(4)

2022 2 20
hga AEEH b
2022 2 20

(3%

M i3 Z)?p

2022

2

20

145




19

074013

32

146




1.1

1.2

1.3

2.1

2.2

2.3

2.1

2.2

2.3

2.4

3.1

26

147




3.2
3.3
3.4

3.5

1.1

1.2

148




149




4 4

2 2

2 2

4 4

6 6

4 4

4 4

4 4

Periodical Paper 2 2
32 32

150




1-2

151




— N MmO < W

— N M < W

— N M < w

— N MO < W

10-11

12-13

14-15

16

152



1
20% 2
20% 3
4
5
1
20% 2
20% 3
4
5
60%
1
1 2
60% 15% 40% 3
10% 20% 4
15% 5
2
40 30
20 10%
(DIntroductory Chemistry Speciality
English 2012
[0 1R 2006
[2][ ] Philip Ball 2006
[3] Advanced Chemistry Through Diagrams Michael Lewis
( )

[4] , 2015 6

153




@
()

154




19

074528

32

155




156




157




3.2.2
4 323 1,2 PPT
3.2
5 [3.24 12 3 PPT
3.3
6 12 3 5 5 PPT
3.3.1
3.3
7 3.3.2 12 3 6 6 PPT
g 3.6 1,2 PPT
3.6.1
9 1,2 PPT
s - PPT
10 12 3
41 -
52 1,2 3 PPT
11 1522 SR )|~
.
12 12 3 PPT
6.1
6.1.2
13 12 3 PPT
PSA
PPT
1 6.3 1,24 4
6.3.3
15 1,2 PPT
g PPT
16 45,6 5 6
7.2
30% 1234 5 6

158




70%

1,2,35
2019 11 7

' [1] , 2003.

[2] . , 2002.

[3] , . : ,1992.

[4] Seader J D, Henley E J. Separation Process Principles. New York : John Wiley &
J
K
1. F J
2.
1)
)
©)
(4)

2@ TN
2022 8 22
Zogoa AETH BV
2022 8 23

)

NEA
#4 vi 15

2022 8 23

159




160



161



18

074019
]
M O 2.0
2
1-4
2-1
1 3
2-2

162




3-1

3-2

5-2

163




12

30%

70%

@
)
®3)
(4)

2022 8 28

164







19

074020

166




2. 1,2

5. 1 24
0. 2 345
8. 6

13. 34 56

167




123 4, 6
5 6

123 4, 4,
5 6 6
12,3 4, 4,
5 6 6
123 4, [ 4,
5 6 2 6

3

123 4, 4,
5 6 6

1,23 4,
5 6

1,23 4,
5 6

168




[1]
[2]

[3]
[4]

169




20

4 074250
1
6 1 16
1,
2.
3.
4.

170




1.2

1. 4
4.2
4.
1
5. 5.2
2
10. 10.1
3
0.5
4
3
3
1
4
0.5
16

171




1
2 1 4
3 2 3 4
4 2 3 4
15% 1 4
9 35% 2 3 4
85% 50%
[1] 2020
[2] 2014.
[3] 2004.
[4] 2011.
[5] 2014,
[6] 2008.

172




@)
()
©)

2022 2 22

e

2022 2 22

1%

#1135

2022 2 22

173




20

174



5-2

12.

12-2

175




23

23

15%

35%

50%

[1]
[2]
(3]
[4]
[5]
[6]
[7]

,2022.
2017
, 2014.
2004.
, 2011.
,2014.
,2008.

176




)
)
©)

AN
H
h

2022 8 22

Laa AEEH b

2022 8 23

EA
w3 1%

2022 8 23

177




19

074610
1
7 1
PISP3.0+
- CSTS- DCS Honeywell TDC3000
DCS
\ \ \ 15

DCS

178




5. 1 23
6. 3

7. 4,6

8. 6

13. 5,6

DCS

C4

179




1,2, 3
DCS

1,2, 3 4, 45 6
5 6

1,2, 3 4, 45 6
5 6

1,2, 3 4, 45 6
5 6

[M]. , 2006
[M]. 2007

180




)
)
©)
(4)

559 W

2022 8 23

181




19

074429

182



(

1.4

2.2

183




32

32

1.1

1.2
1.3

1.4
1.5

1.6

2.1

2.2

2.3
2.4

184



3.1
3.2
3.2.1

3.2.2

3.3

3.3.1
3.3.2
3.33

185




14 1 2
8.1
8.2
15 1 2
5 6
16 1 2
5 6
H

30% 1 2 3 45 6
70% 1 2 3 45 6
%

1

2

3

4

5

6

2016
2013
2016
2014
2012
2011

186



http://search.dangdang.com/?key2=%B3%C2%CA%F7%BB%D4&medium=01&category_path=01.00.00.00.00.00
http://search.dangdang.com/?key2=%B2%CC%B6%FB%B8%A8&medium=01&category_path=01.00.00.00.00.00
http://hn.sslibrary.com/showbook.do?dxNumber=11513051&amp;d=AF4336C6C03E1CA3165BF47617751BFB&amp;fFenleiID=0T0Q012080
http://xueshu.baidu.com/s?wd=author%3A%28%E6%9D%A8%E5%9F%BA%E5%92%8C%29%20&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight%3Dperson
http://xueshu.baidu.com/s?wd=author%3A%28%E5%BE%90%E6%B7%91%E7%8E%B2%29%20&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight%3Dperson

@

()

©)
(4)

2022 08 22

Laa HrH ghbd

2022 8 23

187




REA

+#4 vi 15

2022 8 23

18

188

‘ 074517 ‘



Al

A2

Cl

C2

El

E2

189




1,2,3

1,2,3

190




)
)
®3)

1% 4|

hta

2

hea AEt4

191



2022 2 24
18
074523
4]
8
12

192




Al

Bl

B2

D1

D2

El

193




E2

194




2,34

)
2
®3)
(4)

2 I AP

2

23

195




196




