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70
5-1
20 70
18—24
45 1975
1992 3535

4100

457

1974—

14.7

10

1563



1935 1600 126
1940 1800 140
1965 2230
1970 2550 650
1975 3026 973
1977 3047 1130
1982 1240
1992 3535 1400
1976 1600
20
7
Multiver-sity
3
30
11 4.5
9 7 1
1892 1902
5-2
20 1975
33
1992 40

5-2

1979

29



1900 8 0.01

1920 200 1.6

1930 469 9.8

1940 610 23.2

1950 597 57.9

1960 656 66.0

1965 771 130.0

1970 1000 240.0

1982 1214

1992 560.0
1869 20
5-3 1976 600

354
55 —60 20
5-4

5-3



() () ()
1955 25
1960 34.2 7.77 0.98
1966 66 14.0 1.82
1970 90 20.8 2.99
1973 106 26.4 3.36
1976 132 316 350
1977 172 338 3.70
5-4
15500 9500 61
16000 8000 50
8100 3700 45
12100 5200 43
( )| 27500 9500 2
60—70 —
5-5
60 80
5-5
1979 67
19552519603 .27.770.9819666614.01. 219709020.B 2..991973106 26.4 3.36 1976132
31.63.501977172 33.8 3.

1979
1991

85

15



1960 1965 1970 1975 1980
14.8 17.9 16.7 12.1 8.3
27.0 25.3 28.8 33.2 38.7
14.9 15.3 15.6 15.4 13.2
10.8 7.7 7.1 6.5 9.6
1.6 1.1 1.2 1.9 2.5

3.6 2.4 2.7 5.3 6.9




200

20

1979

40

C.R.VanHise 1910

1980 40

1915



Aptitude Test
ACT
15

66
1990

19

ACT

1960
23

5
90

Achieroment Test

1

3

800

18—24

12

SAT Scholastic

1978—1993

70

1986

670



50

1890

1978

19

100

J.E.Brady



” 70
80 60
5-6 80
5-6
1 2
1
2
3
9 1
6 15



180
60
72
12

72

5-6

70

5-6

g b~ W NP

40 1
2 15 1
60 5-6
1978
3
2
2
1
2
10 7—8
4 360—385
180—205
24 12
36 12
4 1
88 8
12

12

80

12



o-7

57

30

400

5-7

1980

10

500

34
145

28

88



Chem 1101-2 1 4 | 3 5 10
80 | 60 140
2 4 | 3 5 10
C1403-C1404 1 31 o0 3 15
2 31 o0 3 15
85 | 85 170
C1503x-C1504y 1 0ol 3 1.5 | 15
2 0ol 3 1.5 | 15
Chl abc 1 3 0 3 10
2 3 0 3 10
3 3 0 3 10| 90 | 60 150
Ch3 abc 2 0ol 3 0 10
3 0ol 3 0 10
Cn104 1 | 2.5|1.5 3 15 o | s 120
CM105 2 | 2.5] 1.5 3 15
N471 1 4 | o0 4 10
N472 2 3| 2 4 10| 110| 50 160
N473 3 4 | 3 5 10
Chem 103 104 1 31 o0 3 14
2 31 o0 3 14
84 | 56 140
Chem 113
2 1| 3 2 14
Chem 120 1 31 o0 3 15
Chem 126 2 3] o0 3 15
90 | 45 135
Chem 121
2 0| 3 0 15
Che 131 1 3] o0 3 15
Che 132 2 31 o0 3 15
9 | 60 150
Che 133 134
2 0| 4 0 15
88 | 57.6| 145.6




37
14

80

1977

38

L.K.Nash

20

1983

4

20

4
70

J.J.Lagowski
54 3

47






60

10

25

15
65



20



12 70
B.S.
M.S.
Ph.D. 5-8 5-9 70
B.S. M.S. Ph.D.
B.S.
5-8 1975—1979 B.S.,M.S.  Ph.D.
B.S. M.S. Ph.D.
1975 526 9084 312 1814 189 1781
1976 528 9916 322 1676 189 1622
1977 534 10207 321 1688 189 1563
1978 547 10350 323 1798 189 1532
1979 551 10451 323 1716 189 1532
5-9 1975-1979 B.S.,M.S. Ph.D.
B.S. M.S. Ph.D.
1975 120 2873 117 1012 105 351
1976 120 2920 108 1001 101 320
1977 120 3282 115 1095 103 298
1978 119 4225 114 1109 98 251
1979 112 4977 107 951 92 237




6—20
37

10

1979

72

50

60

3.7



1930

1962
15507 8.5 1967 20217
11.6 1975 12000 33.3
6—8
1967 95
10
19 1972
S_Moore 1913— W_H.Stein 1911— 1984
R_B_Merrifield 1921— 1901
1965
20
200 100 250
60 4
1983 6200

1980 128



20



20

1926 1000
243
70
5000
4
1974 321 67.1
14.9 14.5 321
46 14.3 64 16.7
13.4
1979 543 2.3
73 13.4 122 22.5
348 64.1 1980 604
82 13.6% 135
22.4% 386 63.9%
1970
57% 43%
2%—3% 1980 49%

48% 296 4.8 1.6%



90%

20 50%
1978
6.24
5.15 4.1 3.9
3.55 3.4
1 —3 1979
53.4 2.1
4%
70 1970
7% 71%
80
1982—1987 46 65
5 42 .4%
1974
53 33%
1974
58% 65%
5-10 1965—1973 4
5-10
1965 1969 1971 1973
2335 2685 2579 2781
1409 1221 1175 1189

1979

41



19

10

3
43
1 14.5
25
3—5

75

20

3
5—10

1975

15

1979

19

1870

20

1910

67
1 10.3

25



25

5-11 1980
5-11
« )
Ph.D. 35000 25000 20500 28000
M.S. 27000 20800 22600
B.S. 23000 18000 15200 19500
Ph.D. 34500 25000 20000 28000
M.S. 27500 21000 17500 24500
B.S. 26000 21000 16900 23000

1981

9

57



18 50—80 19—20

60 20 50 15 70 8—9 80 3—5
1880 1200 1950 100 1980
400 1990 1000
80

1986 327



1992

1992

1992

24

1993

1993

13

15
13

15

100

80



70
CAS 1974 1979
70841 81697 81517 89974 96420
101772 70
40 4
1941—1984 23
90



70 70%

1979 13



H.M.Jones

20

21

1980

80

172

14

70



20

20



20 8 4
1908 6 3 3

20 6-1 20

6-1

1900 1910 1913 1918
7983 11984 21616 25000

50 90 130 160
3 1920
55 1930 1842 1920
1920—1930

22 643 828 3287

1

13

1956 341.3 1980

2000

1935 331333



1958

1985

2000

99



20

1918

11
43

20
1959

70—80

1990 154

1938

J.B.Conant 1893—1978

15






19

70

20

1920

ICA

1957

CBA
60

70
1957

1825
19

1880

1920—1957 1924

CHEM Study



70

70

80

80

1983

1988

500 20



34

15



60 —_

53
Co, Co,
50
3—4 5—10
30—40
Ba OH , 2NH,Cl BaCl, H,0 NHjt
P_M.Dietz
1975 36 20
55 10 28 5
14 1 3
1988
47

6-2



6-2

AlwWIN |-

25

24.5

25

13.8

24.5

24.5

25

CHEM Study

25

25

24.5



86.1



20

19
30
30
40
3
4
247
1954
7.6
1955
24
1957
30
120 60

12—15

20
1951
20
4.3
46
1
15—20



40—60

200

60

APP

40

18

1959



9 1983
16 1987 11 61.9
12 7.8



20

1.
19
1910 12 1941
1948 250 50
60
100 21
60
20 80
60
60
1930—1940 1800
150
1—4
50
50

19 20

185



50

15

Education
1904—

50—60
of Arts in Teaching

1932
1933

1938

CBTE

40

8
35 —50
Competency-Based Teacher
B_F.Skinner
CBTE

MAT Master

1934



70

1.86

60—70

1983

1.2

” i “
10
4
1950—1976
50
10
1-3
1.05
2.03
2.09

1982 4.7 1983

1954
60

1.16
30

498
15
5.1

25



1976

10

1961

5000

60

15—20



100



CHEM-study CBA

60

1989

50 -

80

152



“3M” Matter

Method Machinery
3.
1957
3—7
1961 12
1971 29.4 80
4.
20
A
B C
A B
C
1967
96.5 1977
59 1
2
3
5.
Individually Prescribed Instruction IPI
60 IP1
1
2
3
4
5
IPI

IP1 AIE Adapted Individual Edu-cation :



30

—40

g~ 0N

1973

20

1983

1P

175

1PI

25

—40



20

10

50

120

90

N M T 0

90

70









American Chemical Society ACS 1876

14
ACS
ACS 100 ACS
ACS “
" ACS
ACS
32
ACS
9—11
80 ACS
ACS 1983 ACS
70
5 ACS 183
ACS “ "
10 1000
ACS
ACS
ACS Committee on Pro-fessional
Training CPT CPT
CPT ACS
CPT
ACS
ACS Division of Chemical Education DCE

ACS



70

20
of Chemical E-ducation
JCE 1924
JCE
JCE
1977 JCE
ACS

15

DCE

JCE

JCE

60

1973 ¢ ?

ACS

Journal

28

1967

ACS



80

42

B.S M.S.
B.S.

1979
Ph.D.

M.S.

40 60

80

1980—1981
1988—1989
1978
58 17
Ph.D. 64

25
21

Mlw

11

i
w

89

17.37

6.79



6-3

< 24| 25- | 30-| 35- | 40-| 15- | 50- | 55- | 60-| 65- | > 77
() 29 | 34 | 39| 44| 49 | 54 | 59 | 64 | 69
20.2 | 26.6| 18.6| 21.2| 19.3| 17.7| 16.4| 14.7| 9.6 | 6.6 | 2.9 | 173.7
15.8 | 22.1| 15.5| 19.0| 18.2| 16.5| 15.4| 14.0| 9.3| 6.0 | 2.8 | 154.7
4.4 | 45| 31| 22| 1.0] 1.2] 1.0[ 0.7]0.3] 05| 0.1 | 19.0
6.6 | 5.9 | 12.4| 9.8 | 8.1| 6.7 | 5.5| 6.5 |4.3| 1.4| 0.7 | 67.9
6.6 | 5.0 | 10.9| 9.3 | 8.0 6.7 | 5.5| 6.5 |4.3| 1.4| 0.7 | 65.0
/2 | 09| 15|05 01| 7 /s ||| 7| 2.9
a
65 90
6-4 1979
6-4
1981 9 57
1981 9 57



F/T F/T
ONRONNG) ONEONNG,
65.0 | 65.3 | 60.6 | 8.1 | 90.2 [89.9 | 92.0 |4.2
21.0 | 20.8 [ 23.8 | 9.8 | 4.3 | 4.3 | 4.0 | 38
2.8 | 2.8 | 41 125 | 1.1 | 1.2 / /
5.7 | 5.6 | 5.7 | 8.8 [ 2.9 [ 2.9 | 40 |5.6
0.3 | 0.3 / / | 0.2 [0.2 | /5.6
3.0 | 3.0 [ 3.3 | 9.3 | 0.5 |0.6 / /
1.8 | 1.8 | 2.5 [11.5 | 0.5 | 0.6 / /
0.4 | 0.4 / / | 0.3 ]0.3 / /
/
13.6 [ 12.1 [ 29.5 [18.8 | 1.8 | 1.9 | 3.8 [9.1
15.9 | 15.7 [ 18.0 | 9.8 | 5.7 | 5.7 | 3.8 [2.9
15.0 | 15.2 [ 12.3 | 7.1 | 37.3 |38.0 | 19.2 |2.2
13.2 | 14.2 | 3.3 | 2.1 | 9.1 | 8.8 | 15.4 | 7.1
8.4 | 8.9 | 4.1 | 4.2 |10.5 [ 11.0 / /
9.9 | 10.0 | 9.0 | 7.9 | 3.2 | 3.4 / /
1.6 | 1.6 | 1.6 | 8.7 | 3.7 | 3.7 / /
17.6 | 17.9 | 15.6 | 7.6 | 21.4 | 20.3 | 42.3 | 8.3
4.6 | 4.4 | 6.6 |12.1 | 7.3 | 7.2 | 16.5 |6.5
1978
84780 8256 9.7 1465
1.7
7588 2098 27.6
1939 1055
605
34 17 6
19.3 17.6 11.2
8.3 8.0 6.9 6.9
6.2 5.7



1983 10 27
1979 2 1983
70



90

20

50
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1
1974—1975
100 83
161
90.9
2
3
4
5
1984
30
6 10
300
1987

21

130

71.7

74
120
58
80
1990 5
1988

70

71.1

1988

1986

80



— 20

20
1917
1991

1917—1991

20

1991



20 1917

19

1917
1918
1921
20
20
1928
1931

30

20—30

A.C.Mak ap e HK O

20

30
20

1937

1888—1939

10



40
1946—1950

50

1958

50

1964

1977

1984

1988 3

80
90

20

1950

30

1957

70

70

1991
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1929
1932

1958

60

1922

80

1912

1970

1986

1934

7-2

10

1976
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7-2
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20



100 20
1914—1915 105 12.74
1920
1929
30 1937 19
1927—1928
148 17 1940—1941
817 81
1950
124.7 1959
1959
100 60
1960 239.6
50—60
1964
1965—1966 756 1975—1976 856
65 60 189
201 1965—1966 386.1
1975—1976 485.4 54
46 1 11
1976—1980
1975 99.3 1980 105.2
14.3 1980 61.2
1975 6.4 70
1980
1210 9.6 1981
—1985 110

60—70



50—80



H .H .Cem eH 0B

1981—1985

G. Siobodkin et al. AnlInside View of Soviet Chemical Education J.Chem.Edu.

1914

20

1988,65.

4.5

80



1944—1945

80

1964

1984

1921

1984

30

30
50
1964
1968
8—10
80
4
4
4
0.2 —0.5 4
3 1
1929
7 1



1500 350 50

40—200

0.5 —1



19
19 19
20
1868

M.C.BpeBcC Kk u I 1871—1929

1911
n _A.
yyr ae B 1873—1922 1907
BXno6wuH n .
yepHAesB AT puHbepr
BJle6eguHCKMLW
19
1905
Bem pH 1908—1919
1917
20
19
: ” 1902
1500 23
H.C.Ky pH K o B 1860—1941
1899

1902

300



1913

19

20

M.ITNOTHWK OB
MN.A. abnykoB 1857—1942

20
1932

50 20 60
50

7.9
31

1981 9 1

1983

19

60

50



5—6
5 18 25
16 25 2
25—30
70 5 5000
1400 510 270
120 2600—3000 50
2
A.H.Hecm1n 10oH 0 B 3
3
4
7-1

7-1

JH.Wotiz Higher Education and Research in Chemistry inthe USSR J.Chem.Edu. 1971 48.



200 — 240 200 — 240
150 200
250 200
250 300
300 15
50 50
70 — 80 200 — 50
50 20
20 100
200 50
50 0
150 0
80
7-2 1—4
80
15 3
15

7-2

7-3



7-3




12




14

10

10

15
1933

1938
1944

15

60

1929

1937
1940
1947
1953—1957



30

7-3 60

3 5 4500
15 25 10 19
19 12

JH.Wotiz HigherEducation andResearch in Chemistry inthe USSR J.Chem.Edu. 1971 48.



10
14 233 5—6
85
51
H.M.T'nnHKa
60—70
70
1985—1986
10 12
1980
1
80
2
n 1980
3
H.B .K opoB 1 H
A _H.Xapn H 1983

105
40 51

30

22

300

F.MN.MyuynmHuec

1981

1985



70

1992

—80

4

60

20



1923 1932
1937 3
1938 228 267
1.3
19 1951—1955
1964 710
29 6.7
2.8 1965 7632 843
5.7
1974
70
1975 95675
1965 5381 1980 600 1300
96000 57500
80 100
1974—1975 .
3

Zaleski et al. Science Policy in the USSR Organization for Economic Cop- eration and Development Paris
1969 151

Zaleski et al.  Science Palicy inthe USSR Organization for Economic Cop- eration and Devel opment
Paris 1969 149.

60



40
2
2
15—40
20
1938—1946 14 1934—1936
81.5 60
40—50
1944—1955 14.8 39 48.2
40—49 29.2 50 7.8 60

Zaeski et al.  Science Policy inthe USSR Organization for Economic Cop- eration and Development
Paris 1969 338.



60
1978 4
135
1.7 16.2
1
2
1978 65
70
6000
3

Siobodkinetal. AnlnsideView of SovietChemica Education J.Chem.Edu.

44

1988 65.

70



177

8.29

50

5.2

1.465

84

60

1975
80

1976

1937

120

60

1976

80






1935 4
1964
9
4
3
2
60

1980

150—200

1948

1969

121

2

80

? 1918
20
1932
0.5—1
1967
1980

48

1

1980

37000

70—80

39



3.6

50

120

80

18.07
40

Wik

80
8 100
340

A.H.

70

80

600

90

19

JH.Wotiz Higher Education and Research in Chemistry inthe USSR J.Chem. Edu.

1.77
37.6

10

700
120

1980
50—60

50 40

1977—1978

1984

1981 4352
30

1971 48.



30
50
2—3
—2
50
60
70

80

20

80



1.
9
8
70
1962
1959
958
360
15
2.
2327
398
353
23

15

500
300

7.4
22

60
1093
342

283 12
66.7

1934

15
300

60

176
46

47

541 2327
20



60 3 60
100 2 3

1 4 13 24

150 150
20
70 210
2.5 4500
60
300

JH.Wotiz Higher Education and Research in Chemistry inthe USSR J.Chem.Edu.
JH.Wotiz Higher Education and Research in Chemistry inthe USSR J.Chem.Edu.

100
100

80

20

1971 48.
1971 48.

40

115



70

10

70

30






14.3
13.32
6.45
22
1970—1971
97
2.
1
2
3
2
1
1
60
3.
1944 1
80
— C 2

1913 434
276 1.7 1913
920 30.3
1929—1930
1351.5 1930
1938—1939 3151.7
1940—1941
2470
1950—1951
3500
9.8 4270 1976
1978 1979 1980
98.7 99.1 99.2 80
1—-9 30 10—11 25
20
1 30
2 2
60 1
2 30 70
80
3
30
5 — A 4 — B 3 —
D 1 — E



10



1929

1929

1931 9

30

2.
1964
100

10
1966—1967

90

1900—1964
20
1930
20
1933 2
30
30
1964—1975



1978

1963

60—70

1989
1957
1989

H.A.Kx an p 0 B

19

0.2

432
23
432

1893—



347

30 9—10

5000
7-4

JH.Wotiz Higher Education and Research in Chemistry inthe USSR J.Chem.Edu.

10

1974—1975

1983 53

5—38
11 5 —11
30 —1 10
31
1974
40 37
1970
1971 48.



10

10
11
12
13

14
15
16
17
18

30|30 | 30| 30| 32| 34

24

19
20

1967

10

1967

11

1977

10

70

1964

87

103

1975

1990

1975



1964
1977 12

7-5
7-4  1974—1975
1983

1982 9

1984

7-5

1980—1981

1964

1980—1981

80



10

32

4

33
22

35

33

33

30

27

10
11
12

13
14
15
16
17

18
19

20
21

1986

1985

7-6

0.5

0.5

11

10

2

572
573

1989
1989



1987

1986

2 12

1985

7-6

11

31

10

31

20

3/2

31

16

30
16

1/

30
10

30
10

11

30
10

10
11

12
13
14
15
16
17

18
19
20

21

22

23

575

1989



14

80

80
1985 8 30

7-7

-7

1985 163 1986 5 9—10



11

10

29

29

35

35

20

28.5

4.5

33

16

27

32

16

80

8 22

1987

25



7-8

7-8

11

10

36

36

20

31

16

30

16

30
10

29
10

28
10

80

8

b.7
c



1920
57 30
3 5—7
2 8—10
4
1934—1935 115 6.7
30
1930 48.1 1939—1940 123.8
1952
5—10
1956 2 74.1
1957—1958
60
1967
60
1966—1970

63

4—5 2000
460 17—19
454 544
3 2

70



80

125

30

60

80

20

1985

200 70

1984

1980
19.4 1990 20

70

60

70

17.79






80

80

20

60

19

20



20
30

1964

1984

70

1964

50

70

60



10

11

12

13

1991

80



20



20

20
20
19
20
20

20

60

20
19

8-1

8-1



) )
(1973 (1972 )
) (%)

244046 55933 1630 2404 0.66
547026 52134 2185 2428 1.73
248577 61967 2509 5416 1.18
40844 13438 1356 2338 0.84
301225 54888 1564 1222 1.53
449964 8137 718 365 1.29
30513 9757 1213 1564 0.83
41288 6431 833 1525 0.76
504782 34858 742 171 1.03
83849 7529 472 224 1.09
43069 5022 742 279 1.74
337009 4656 315 87 1.43
92082 8564 216 84 0.68
131944 8972 229 64 0.90
70283 3029 219 87 0.67
324219 3961 368 234 0.94
780576 37933 271 11 0.49
110912 8619 b b 1.67
127869 14561 b b 0.99
108178 16980 b b 0.80
93030 10432 b b 0.99
312677 33361 b b 1.39
237500 20828 b b 0.73
255804 20956 b b 1.72

a 90

b

50

10 “
60 “ ” 70



1957

1975
80
8-2
8-2
®) 1975 | 1977 | 1979 | 1985
6.3 5.6 5.5 |5.32
3.1 3.5 3.7 |5.12
5.1 4.7 4.6 | 4.18
4.5 4.6° |51 |5.6
8.2 8.0 8.1 |6.39
7.1 8.3 9.0 |7.54
a 1983
b 1978
70 80 70
70
1989

60
30

21
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90
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60

20

1987
1987
4500
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