"U3BECTHUA '
TOMCKOIO OPJEHA TPYJOBOI'O KPACHOI'O 3HAMEHMW WHIYCTPHAJIBHOTCG:
Tom 59, 1 o NHCTUTYTA umesn C. M. KHPOBA 19411 :

CKOPOCTb OKMCJIEHUS APOMATHMYECKMX AMHUHOB KM COE-
JOVHEHWK TPYINbl NMUPUIOWMHA TNEPMAHTAHATOM KAJIWA

b. B. Tponos, JI, H. Hbsaxonosa u T. H. Xodanesuu

[MonyuaemMas u3 KaMEHHOYrOMbHOrO MAErTH TeXHHYECKas CMECh, K3BeCTHas
JI0OA HMEeHeM ,NMUPUIHHOBBIX OCHOBAHUH", COAEPAKHT Ha CaMOM Jene H COenH-
HEHHS TPYINb NUPUAHMHA U aMuHBl GeH3oabHOrO paaa. Jlia BhidesneHHd ¥ onpe-
JejleHHs OTAE/ThHHX KOMMNOHEHTOB 3TOH CMECH MPeAJOKeHO MHOFO METOLOB,.
HO BC€ OHM OKa3bIBAIOTCA WJ/HM JOBOJbHO KPOMOTJAUBLHIMM WJAH Ma/j@ TOYHLIMU.
Vimess B BHAy HCTNOAB30BATH € STOH LeEAbl0 Pa3HHIY B OKHCASIEMOCTH pasauy:
HEIX COEJMHEHH, Mbl PEIIUAN ONPENeNHTh CKOPOCTh OKHCNEHHS aMHHOB TOH M
ApYroii rpynnel nepmanraHarom kaaus., OneiTol CTaBUIHChL B 06meM B TeXx Xe
YCAOBHAX, KAK M B MNpeAbAymux paboTax no okuCaeHHI0. Peakuna Beaach
NpocTO B BOJHOM pacTBope Hau B npucytcTBru ewe menaousn (NaOH) uanm ¢
CepHOIl KMCIOTUM, MpPHYEM KHC/IOTA 6panach B KOJIHYECTBE, SKBHMOJIEKYAAPHOM
aMUHy, ¥ B NOJOBMHHOM KoJauuecTBe. TakuM 06pasoM CO3AaBajach Cpeaar
1) caa6o wenounas, 2) CHABHO Le/I0YHas1, 3) KHCJas, 4) NOYTH HeATpaabHAS (URO-
raa cna6o kucaas). KoHIE@HTpaUus r1aBHbBIX Pearupyomnx KOMAOHEHTOB—aMHUHE:
i okucaureas Ousa 0,03 mon. Ha auTp. OKHC/IEHHE BEJOCh NPH TEMMEpaType
17—22° UYepes omnpeaeseHable NPOMEXYTKH BPEMEHH ONpeAens/Ics THTpoBa-
HMEM IPOLIEHT OCTaBIIEroCsd aKTHBHOTO KHCAOPO.aA.

PesyabTaThl ONBITOB NnpuBeieHy B Tabaumuax (NeNe 1—48), rae navel npo-
MEXYTKH BPEMEHH ¥ KOJHYECTBa MPOPEArHpoBABLIETO aKTHBHOTO KHUCAOPOAA B
NPOLEHTAX.

OKucaeHde B BOLHOM pPacTBOpE.
. C;H;N xonu. 0,03 mj2

Bpems. . .| 5wm. | 10m. 2 q. 3 u. 6u. | 18w, | 30w | 421, 9.
Mpouentsi .| O 0,33 0,33 0,66 0,99 1,32 1,32 1,64
Bpema. . .| 53u. | 77w |101u. |[120u. |172u. | 1924, | 217 u. | 264 9.
Dpouents .| 1,97 | 230 2,96 3,29 3,62 3,95 4,27 7,89
Bpems . . .| 384 u. 432 u. {747 u. | 8154 | 936 u. 1056 9. | 1608 u. | 1872 4.
Mpouentm .| 8,55 9,21 10,23 11,84 12,08 13,42 16,78 20,14.
Bpema . . .| 2208 u. | 2400 u. | 2808 u. | 3552 u. - — — —

Mponentsr . 29,03 30,10 31,72 33,87 —_ —_— —_— —
2. G“CSH‘;NCH;}, KOHL. 0,03 M//l-

Bpemsa. . .| 1m. | 30m. 1 4. 3 u. 54. 194, | 244 | 84w,
[Mpouentsr . 0 0,66 0,66 1,32 1,32 3,96 3,96 4,61
Bpems . . .| 67 u. 73 u. 92 y, 164 4. 187 9. | 265 u. | 314 4. {336 4.
(pouents .| 7,24 7,24 11,18 14,47 19,08 24,34 25,66 | 2913
Bpems . . .| 380 4. |4324. |600u. |672«. | 76441, - - —
_Tpouentsi . | 31,56 37,63 40,13 43.65 51,01 — _ —
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3. s—C;HNCH3, xonu. 0,03 x/x.

Bpema . . 5 cek. 15 cex. ; 30 cex. | 45 cex. | 90 cexk. 5 M.
Npouentnt .| O 0,33 0,33 0,66 0,66 0,66
Bpemst . . . — 5 u. 21 u. 47 4. 73 4. 95 u.
~ Ilpouentsr . 0,66 3,95 7,89 11,18 13,16 18,42.
Bpems . . .| 148 4, | 192 u. | 217 y. | 288 4. | 313 u. | 432 u,
Mpouents . 20,53 25,16 31,58 32,24 34,87 39.54
Bpems . . .} 840 4. | 1392 u. — - — —
Npouentst .| 50,33 56,38 — — — —
4 cum. CyHgN(CHj)s. xonu. 0,03 /4.
Bpems ., . .| 5 cek. 15 cex. | 30 M. 14, 3 u. 6 9.
Npouentw .| 0 0,66 i 0,66 0,66 1,97 4,67
Bpems . . .| 71 u. 78 a. | 96 4. [.1194. | 144 q. | 192 u.
Npouentnt . | 17,76 20,53 26,31 28,95 36,42 42,76
Bpema . . .| 528 u. 720 u. 816 u. 1344 4, — —
Mponents: . | 5526 | 5830 | 5973 | 6443 | — -
5. CyH:N, koni. 0,03 m/a.
Bpemsi . . .| 3 cex. | 5 cek. | 30 cexk. 1 M., S5 M. 8M.
Npouentsr . 0,66 1,32 | 1,32 1:97 2,63 3,29
Bpems . . .| 20 m. 30mM. | 40 M. 45 M. 3oM. |1 u.dMm
[Tpouentnl . 12,0 1867 | 2533 27,33 | 32,0 . 35,33
Bpems . . .|l u.35m.1u.45M.; 2 u. 3y, ’ 23 u. 45 4.
Mponents .| 4533 | 47,33 | 500 | 53,33 | 61,84 | 6513
6. CsH NH,, konn. 0,03 uj.1.
Bpems . . .| 1 cek. | 2cek. |3 cek. | 4 cek. S5cex. | 75 c.
[pouentnt .| 13,16 14,47 16,45 20,39 30,26 35,33
Bpems . . .| 15 cex. 17 1/2 c.| 20 cex. | 25 cex. | 30 cex. | 40 cek
Moonerrs .| 4868 | 5533 5189 | 60,53 | 6184 | 6316
Bpems . . .! 2 M. 3 M. 4 M. S5 M. 6 M. —
Mpouenttt .| 69,74 71,05 ¢ 71,71 72,37 ‘ 72,37 —
‘ 7. C;H;NHCHj;, konu. 0,03 u/ax.
Bpems . . .| 1cek. | 2cek. | 3 cex | 4 cex. | 5cek. |6 cek,
Npouentn .| 38,25 40,27 44,08 48,68 | 49,66 52,63
Bpems . . 15 cex. | 20 cex. | 30 cex. | 45 cexk. | 1 M. —
Mpouentl . | 65,13 67,05 69,08 73,68 | 78,29 —
8. CgH:N(CHy),, xoru. 0,03 M 4.
Bpewst . . . [ 1 cek. | 2 cexk. | 3 cek. 3i/s C. 4 cex. | J cek.
Npouentst .| 10,67 17,32 21,71 23,02 27,63 31,68
Bpems . . 8 cek. 9 cex. | 10 cex. | 12 1)y c.| 15 cex. | 20 cex.
flponentsl . 42,76 45,39 49,34 52,0 55,26 62,50
Bpems . 4u cek. | 50 cex. |- I m. - -— —
Mpouentst .| 65,13 65.79 | 66,44 - -— —
o 9. CgH;N(CoHy)o, xonu. 0,03 xja.
Bpema . . .| 1 cex. 2 cek. 3 .cex. 4.cex. 5 cek. 8 cek.
[1pouenTs . 6,71 939 | 12,50 13,16 13,16 14,47
Bpems . . 20 cex. | 25 cex. | 35 cek. : 40 cek. | 45 cek. 1 M.
MNpouentsr .| 23,02 23,68 29,61 32,0 38,16 41,45
Bpema . . . |1 4.30c.] 2 m. — — - —
MNpouentnt . | 50,65 55,92 —_ —_— —— —_
10. 0—C;H,CHsNH,, xonu. 0,03 wx/a.
Bpemsa . . .| 1 cex. | 2cex. |2, cex-| 3 cek. |4cex. |5 cex.
Npouentnt .| 19,33 30,26 35,52 40,13 43,42 44,73
Bpema . . .| 8 cexk. 9 cek. 10 cek. | 15 cex. | 20 cek. ; 30 cek.
MNpounenrsy . | 57,24 58,56 59,21 | 61,84 63,16 ’1 65,13
11. M—C,H,CH;NH,, konu. 0,03 m/a.
Bpema . . .| 1 cex. 2 ceK. 3 cek. 4 cexk. |5 cex. |6 cex.
TipouenTh 26,0 30,26 34,87 42,11 48,68 53,95
Bpems . . .| 9 cex. 10 cex. | 15 cex. | 20 cex. | 30 cex. 1 M.
[Mpouentsl . 59,21 60,52 61,18 62,50 65,13 | 57,76

30 M.
0,66
120 u.
19,73
594 u

| 67,05

6 cek.
35,52
25 cek.
63,16

10 cex.
17,11
1M 7 c.
45,33

| 6 cex.
48,68
45 cek.
67,76

7 cex.
55,26




OxucaeHne B Kuciof cpepe (B npucyrcTeuy H,SO, 1 m.)

b

(

|
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Bpemsn . . .| 1 u.
flpougntys ., 0
Bpems . . .| 44 u.
flpouentsl . 17,11
Bpemn . . .| 166 u.
[IponentH .} 61,11
Bpems . . .| 1 4.
[pouentn .| 1,97
Bpemsi . . .| 66 4.
[Tpouentni i 35,33
Bpems . . .| 2u.
ITpouentnt . 1,32
Bpewms . 54 u.
Npouentit .| 9,47
Bpems . . .| lwu.
[MpouenThl N 1,97
Bpems . . . | 66 u.
{lpouenrbr . 1 32,23
Bpewmsa . 10 cex
Npouentnt .| 0O
Bpemsa . . 6 M.
Tlpouentsl . 27,51
Bpeus .1 20 M.
Ilpouents . 56,37
Bpemsi. . . 1 cex.
Ipouentnt . = 25606
Bpems . . .| 1 cexk.
[lpouents: .| 35,57
:’BPEMH . 1 cex
Npouentsl .| 33,86
Bpems . . .| 1 cex.
Mpouentsr . 13,29
Bpema . . .| 8 cek.
Hpouentsl . 50,34
Bpems . . .| 1 cex.
MMpouents . 20,81
Bpemst . . .| 10 cex.
Mpouentbl 75,83
Bpems . . .| 1 cex.
liponenint . 31,54
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12. C;H:N, koui. 0,03 m/a.

2 y.
0.33
54 u.
25,16 |
220 u.
65,79 |

|
!
|
I
!

4
3,95
72

.
y.
42,95

|
I
|

3 4.
2,63

- 74 4,

3 u. 4q. | Su. 119y, u.
0,66 1,32 0 1,97 | 7,89
679 | 724. | 93u. | 96u.
28,09 | 32,67 37,58 | 42,16
0. o~ | = =
68,42 | _— —_ —_
13. a—CH,NCH,, konu. 0,03 #x/a.
6 u. 18 u. 1214, 9. | 30 M.
8,0 1,18 15,79 20,67
90 y. | 120 4. ° 139 u. 166 4.
47,93 54,27 | 5592 62,50
14. 5—C,H,NCH,, xouu. 0,03 /.
6 u. 18 u. 22 u. 24 4.
7,33 11,18 13,82 17,76
96 u. 144 w. | 166 u. —
55,92 65,13 67,78 —

47,65

15. (cnm.) C;H,N(CHy)y xouu. 0,03 m/a.

2 n. 3 u. 5u. 18 y. 21 u.
1,97 4,61 592 9,87 14.47
72 4. 74 4. 91 3. 120 4. 144 u.
3552 | 3892 43,42 48,68 | 24,61
16. C,H:N, konu. 0,03 a/a. /
10 cek. | 20 cex. ‘ 1 M. 2 M. 3 M.
0,34 0,67 3,36 8,05 11,41
7 M. 8 M. 10 M. 11 M. 12 M.
32,21 34.23 38,92 42,95 45,64
35 M. —- . — —
66,44 — —_ — —_
17. C(;H;‘N}"_), KOHU. 0,03 MiA.
2 cex. | 3 cek. 4 cek. 5 cex. | 10 cexk.
51,97 | 8921 | 67,76 7368 | 78,26
18. CcH.NHCHj;, xoau. 0,03 #/a.
2 ceK. 3 cex. 4 cex. ‘l 5 cex. 8 cek.
47,65 55,03 60,94 ’ 65.10 69,79
19. C,H,N(CHy)», xouit. 0,03 m/a.
cex. | 3 cexk. !4 cek. |5 CceK. ‘ 8 cek.
48,99 51,68 | 5705 | 61,07 | 6711
20. C(;H:)N (CQHB)Q, KOHIL - 0,03 Ji/./l.
2°cek. | 3 ceK. 4 cek. 5 cek. . 6 cek.
16,78 18,79 21,47 21,16 36,24
9 cexk. 10 cex. . — —
59,60 63.08 — - —
21. 0—CgH(CHyNH,, ko, 0,03 4/,
2 cek. 3 cex. 4 cek. 5 cex. |7 cek.
28,19 43,62 48,32 51,01 58,39
15 cex. —_— — — e
-79,86 — — — —
22. M--CgH(CH;)NH,, «onu. 0,03 M.
2 cex. | 3 cexk. | 4cek. |5 cek. |7 cek.
382 | 5503 ! 59,73 62,41 65,10

24 y.
9,87

48,02

! 10 cek.

L 69,13

|
|
i
i 120 u.
|
]
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OKkucienne B HeNTPaAbHOA cpeae (1/, M. H, SO,)

Bpemst . . .1 30 M.
Tlponenrn .| 0,67
Bpems . . . 291/, 4.
Tlpouentor .| 21,33
Bpema ., . . 120Y, g..
Mponenars .. 93,33 |
“Bpema . . .| 30wm.
Ipolentsr . 0,67
Bpemst . . . 24 4.
poueuts . 22,0
Bpems-. . .t 120 4.
[lpouenrn . 52,0
Bpewmsa . . 10 M.
Hpouentt ., 0,67
Bpems . . . S5 u.
[Tponenrsr . 6,67
Bpems . . . 451, u
lipouentor ., 35,33
Bpemss . . .| 15 M.
[pouenrn .| 0,67
Bpems . . .i 24 4
{1pouents l 12,0
Bpems . . 115 u
AlpouesTol { 48,67
Bpems . . . ] 10 cek.
1loouenty .| O
Bpems . . .| 81/, M.
flpounentn .| 27,33
Bpema ., . .| 1 cek.
flponentsr .| 25,33
Bpems . . 1 cek.
fNponentn 27,33
Bpema . . .| 1 cek.
Tlpouentn . 27,33
Bpems . . .| 1 cexk.
[ponents:- . 16,67
Bpema . . .| 9 cek.
{lpouehtnl . 42,67
Bpema .. .| 1 cek.
TlpoileHTH . 32,0
Bpems . 1 cek.
flpouentw . 31,33

23. C.H;N,
[ 1y. 2 q.
I 067 1,33
| 411/, u. | 48 u.
| 2533 | 28,0
| 139 u. | 1681/, u.
. 55,33 60,0
24, 2—C H,NC
1 y. 24,
0.67 3,33
28 y. 30 vy,
25,33 28,0
144 y. —_
57,33 -
25. 4—C.H,NC
15 m. 30 m.
0,67 1,33
6 u. 18 u.
7,33 16,0
48 u. 1 72 4.
38,0 42,67

koHU. 0,03 Mja.

3 u. l 4.
2,67 4,0
531y u. 67 y.
34,0 35,33

— | J—
|

Ha, xkonu. 0,03 xin.

3 u. l 4 v,
467 7,33
42 4. I 47 u.

33,33 35,33

— | =

Sljg u.
4,67
72 q.
39.33

Hg, xonn. 0,03 a/a.

45 M. 1 4,
1,33 2,33

211, y. | 24 4.
18.67 20,67

98 u. 1204, 4
50,0 | 55,33

2 u,
3,0

261/2 q,

25,33

144 4,

I 58,0

26. Cumm. CH,N(CHg),, konu. 0,03 a/a.

30 M. ! 2 4. 3 u. i 41/5 4.
1,33 J 1 3% 2.0 267 | 4,67
27 y. 30 u. 48 4. 66 4. ! 72 4.
1533 | 220 ' 260 30,67 | 3533
13817’., g.] 210 4. | 264 u. - -
48,07 59,67 | 55,33 —_
27. CyHgN, kouu. 0,03 /.
30 cek. M. | 2Mm. 3 M. l 4 M.
2,0 4,0 8,67 12,0 16,0
10 M. 121, M. 1 15 M. 17Y5 M. { 20 M.
30,0 35,33 40.67 42,0 48,67
28. CyH;NH2. xonun. 0,03 mfa.
2 cek. 3 cex. | 4 cexk. | 5 cek. l 6 cek.
31,33 360 | 4533 | 54,33 60,0
29. CgH;NH(CHj), konu. 0,03 4/
2 cek. 3 cex. 4 cek. S5 cek. | —_
34,67 39,33 51,33 55,33 - -_—
30. CeH;N(CHg),, konu. 0,03 m/a.
2 cex. 3 cex. 4 cex. | 5 cex. —
29,33 40,0 50,67 & 54,0 —
31. CGH5N («Cgﬂs)g, KOHUL. 0,03 M.
2 cex. 4 cek. 5 cex. 6 cex. | 7 cek.
24,67 27,33 30,0 36,67 38,67
10 cek. — . — —_— —
51,33 — - | - —
32. 0—CiHy(CHg)NH,, kouun. 0,03 n/a.
2 cex. | 3 cek. 4 cex. | 5 cex. | 6 cek.
327,33 40,0 46,0 | 50,0 & 5333
33. m—CgH, (CHg)NH,, xonu. 0,03 xja.
2 cex. | 3 cek. | 4 cex. | 5 ceK. | 6 cek.
40,0 | 42,67 4533 1+ 80,67 | 54,0

12,67
77 u.
45,33

26,67
168 v,

59,33

DO O
=N
=

e
N
e
3

i

18, 07
25 M.
51,33

P

o>
Sa
I ' Do
-3 ;|

24 y.
16,0
96 4.
49,3:

[

7M.
22,67
30 M.
54, .

121



Okucienne B wenoynont cpene (8 npucyrcrsuy NdOH —1 m.).

Bpema . . .
[Mpouentss .
Bpems . . .
[Ipouentor .
Bpems . . .
[Mpouentu .

Bpems . . .
Mponentsr .
Bpemsn . . .
[Mpouents |

Bpems . .

Mpouentn .

Bpems .

[TpoueHTH: .
Bpema . . .
[pouenrn .

Bpewmsa .

[Tpouentn .

Bpems .

flpouents .

Bpems .

IlpoueHTsl .

Bpems . .

[Tpouentsh .

Bpemsa , . .
Mpouentsr .
Bpems . . .
[lpouents .

Bpems - . .

fpouentsi
Bpeums .

Mpouertn

BpeMsa . . .
ITpoueHtsi .
Bpema . . .
Mponentst .

Bpems . . .
[poueHTtor .

Bpemsa . .

Npouenty .

Bpems . . .
Ipouenty .

Bpems . .

Mpouentn .

Bpems . .

Mpoueatn .

122

1M,
0
210 4.
6,45
2736 u.
26,88

14,
0,33

192 u. |

21,51
1392 u.
48,38

1 cex.

11 cek.
35,33

1 cek.
30,67
8 cex.
47,33

1 cek.
18,67 -

12 cek.
440

1 cex.
7,95

25 cek.
22,52

49,32

3%. C;H;N, kouu. 0,03 m/a.
| 20 M. 1 q. 1y, 24 u. | T2 4.
6,67 1,0 1,67 2,00 | 333
456 y. 672 4. | 1032 u. | 1472 4. | 1842 v
6,45 7,52 8.60 11,82 20,43
3552 4. — — — _—
27,95 — — —_ —
35. 2—C-H,NCHj, konu. 0,03 a/ax.
f 44, 24 4. 48 4. 72 u. - 96 u,
1,0 3,33 7.94 10,67 13,91
| 216 u 552 4. | 672 4. | 768 u. | 888 u,
I 25,16 30,11 34,41 36,56 39,78
| 1656 4 1752 u. | 1944 4. | 2424 y. —
| 51,61 | 54,83 | 5699 | 5806 —
36. 5—Cz;H,NCH;, kounu. 0,03 /4.
3 u. 24 4, 48 u. 7| 72 u. 96 y.
2,0 7,33 13,91 16,67 21,19
240 4, 312 4, 336 u. 408 4. 456 4
34,41 35,48 36,56 38,71 39,78
960 y. 1536 4y, | 1992 y, | 2304 y. —_
51,61 58,06 59,14 60,21 —_
37. Cum. C;Hy\(CHg); xonu. 0,03 x/a.
;2 . { 3y, S 9. 6 u. 18 u.
2,65 1 331 5,29 7,28 11,92
54 v, i 72 4. 96 u. 1161/, 94.] 125 y.
27,81 33,33 39,07 43,04 45,03
212 Yy | — — — -_—
5208 | — | — — —
38. CgH;N, konu. 0,03 /.
SM™. ' 10 M. 20 M. 30 M. 40 ™.
3,97 6,62 11,25 15,89 19,87
1 v.20nM. 194, 35M.{14y.50M.] 2 1. 5 M.1249. 15 M.
31,65 { 35,76 39,07 43,71 49,67
39. C¢H;NH,, xonu. 0,03 u/x.
2 cek. 3 cek. 4 cex. S cexk. 6 cex
17,33 19,33 20,67 22,67 25,33
12 cex. | 15 cek. | 17 cex. | 20 cex. | 25 cek
40,67 46.67 48,67 53,33 54,67
40. CgH;NHCHjy, konn. 0,03 x/a.
2 cek. 3 cek. 4 cek. S cex. 6 cek.
33,33 35,33 37,33 38,67 43,33
9 cex. | 10 cex. 1 M. — —
50,0 56,0 78,67 — —
41, CGH5N (CH3)2, KOHII. 0,03 M/./l.
2 cex. 3 cek. 4 cexk. S cek. 8 cex.
24,0 28,67 31,40 33,33 36,0 Z.
15 cek. | 17 cex. | 20 cexk. 1 M. —
47,33 50,0 54,67 60,92 —
42. CgH;N(C;H;),, xoBu. 0,03 /4.
2 cek. 3 cex. 4 cex. 5 cek. 8 cek.
9,27 10,59 11,25 12,58 13,90
35 cek, | 45 cex. 1 M. 2 M. 3 wv.
27,81 33,78 35,33 37,33 38,67
6 M. — — — -—
56,67 _— — V— —_

96 4. | 168 4.

4,63 5,29
2016 4. | 2232 4.
23,65 24.73.
120 4. 144 4.
17,21 19,87
1032 u. | 1200 4.
41,93 44,08
120 u. 144 uy,
26,49 29,14
552 u. 672 .
43,01 46,23
24 u, 30 4.
14,0 18,28
140 q, 164 Y.
47,68 49,69
45 M. 55 ar..
21,19 25,16
24. 30 M. —
52,32 —_
7 cex. | 10 cex..
28,0 31,33.
1 m. S —
€0,67 —
7 cek. _
45,33 —_—
10 cex. -
37,33 —
10 cek. | 15 cex:.
15,33 17.88
4 M. --
41,33



Bpems . . .
INpouentn .

Bpewms .

[Mpouentol .

Bpemsa . . .
Tlpouentut .

Bpems . .

Tlpouentsl .

43, 0.=C H(CH,NH,, konu. 0,03 /.

1 cex. 2 cek. | 3 cex. 4 cek. | Scek. ! T cek
2119 | 2715 | 2980 | 3377 | 35,09 } 37,08
15 cek. | 17 cex. | 20 cek. — —_
4834 | 5364 | 5629 — l —
44. m—CgH,(CH;)NH,, xonu. 0,03 x)a.
1 cex. 2 cek..| 3 cek. 4 cek. 5 cek. | 6 cek. l
19,87 25,82 28,47 33,11 36,42 44.37
10 cex. | 12 cek. — — —_ —
50,99 53,64 - — — -

81['2 C i 10 cexk..
. 38,44 43,06
7 cex.

47,68

P

Tak kak BHYHMCJE€HHE KOHCTAHT CKODOCTH He 1aJ0 XOPOIUWUX PEe3y/abTaToB,
TO CpABHEHHE OKHC/SEMOCTH B3ATHI¥ COECIUHEHHH NPHUWJIOCH TPOU3BOAHUTE MO
IIPOMEXYTKAM RpPEMEHH,
aKTHBHOTO KHCJIOpoAa. B Tabiuue 45 3a equHuUy npuHATa CKOPOCTb PAacKHC-
JIEHHS] NePMaHraHaTa aHWIWHOM B NOJHOM pacTBope 0e3 npuGaB/ieHHs KHCAOT

HJAU Hiejoues.

B TeYEHHE KOTOpPLIX TpaTu/icid OlI.I/IHaKOBbIﬁ NpoOUCHT

[Mpun BbLIYKC/IEHUH CPDEAHHX BeJHYHH OTHOCHTE/NbHOH CKOPOCTH

peakuuu jas OoJibledl yacTH ONbITOB B3AT npomexyTok ot 0—50%, B HEKO-
TOPBIX cayuasx Toabko 10 30%, uan 400/,

Tab6anmua 45

H H bl

OTHOCHTEBHAS CKOPOCTh Deakuud B Npou. LIS

Bojan. pacrs. t Hlenou. cpena | Heitrp. cpeaa I Kuca. cpena

AM
0—50 0-50 0—50 ‘ 050
CeH:NHy . . v v v i ., 1 0,93 278 6,14
CoH.NH—CH, . . . . .. 5,66 3'38 411 6,38
C6H5N(CH3)2 ....... 1 N 27 1 ,57 3,48 6,63
CeHiN(CHedy .+ v o o 0,22 014 1,61 1.31
O~CgH,CHyNH, . . . . . 2,63 1,37 470 341
M—CH 4(.H,3NH2 ..... 24 1,66 4,93 5,37
CHN . . oo 5.1.10-7 5,9.10~1 5,53.10-5 275.10—%
aCH,NCHy . -+ . . .. ' 5,05.10-6 1,18.10=6 4,56.10— 3,83.10—"
8—C.H,NCH, . 6,53.10-¢ 6,7.10.—6 4,43.10-5 4,55.10—5
CsHoN(CHp)y - .+ .+ . . . 1,4.10~> 2.5.10~" 2,6.10 3.55.10~+
N . 2,04.10--3 1,6.10-3 1,8.10-2 158.10—2
"B bl B O I HI
CPABHEHUE APOMATHUYECKHMX AMUWHOB C COEIJUMHEHUWIAMH

rPynnbl NUPHMAWHA

Ta6auua 46. ‘

a) CpaBHeHne O-—TOAYWAHHA C 7 — NHKOJINHOM:

Bogmuwii pacteop

Ileaoynas cpena

Hefitpanbhaa cpena

Kucaas cpena

2,63 o—Ttoaynanu

1,3 o—rtoayuana

= §,2.

5,05.106 — a—nukoann

=33

" 4,18.10—56 o —nukoand

. 4,70 o—Toaynaun

4,56.10—3 2—pukonusn
3,41 o—ToAayuanH

3,83.10~7 2 —nukONHH

10

105

= 1,03.10%

= §9.10¢
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6) Cpasuerne m~—~T0JyHiaHHa C (—HKOMHHOM

Boinwii pacTrOp
Hleaounan cpena
He#rpanbHas cpena

Kucaan cpena

i
1

i

!
|
|
i
i

2,49 'm-—roayuanH

B) CpasHeHue asdAMHA C [APY TMHOM

Boausfi pacreop
{lenounas cpega
He#Arpasshaa cpesa

Kunenasa cpena

!
I
i

, =z 3,8.10.%
6.53.10—6 S3—nukosuu
1,66 mfronyunnu L= 9.5, 107
6,7.10—6 3__nukonus
4,93 m—:IOHYQﬂHH = 1,1.10°
4,43.10 —% [5-—NHAKOAKH
5,37 m~ T0Ay HAHH = 1,2.10°
4.55.10~-5 5—nUKOAHH
l—atignnd = 1,96.10¢
5.10—" nupuann
0.93 aHHJIPllH = 1,6.10¢
3,9.10—-7 nupunuan
2,78 AHUIHH 749 100
3,53.10—5 nupuavu ‘
6,14 dHUJIHH o 2’2 106

2,75.10—7 nupussH

Yucaa Tabadubl 46 10Ka3bBalOT OTHOLIEHUSt CKOPOCTH OKUCJICHHA aMHHOB

feH3onbHOro pana

-
1s

CKOPOCTH OKHCJACHHA COeAHHEeHHH rpynne nupujinHa B

TeX XKe YCJI0BHAX. AHUNHH CPaBHUBAETCA C MHUPHAHHOM, O—TONYHUAHH C @—IIH-
KOAUHOM, M—TONYHAUR ¢ 3—nuKoanHOM. M3 uyncen TabJHUB BHAHO, YTO 3TH
ABe Tpynnsl aMHHOB P3KO OTAHYAIOTCS APYr OT APYra Mo OKHCAAEMOCTH BO
BCeX Cpejlax, OCOGEHHO B CHJALHO HJH C1abo uienodHoMm pactsope. OCOOEHHO
BeJHKa pasHULA y CaMOrO aHHJWHA € NUPAAMHOM; OOKOBHIE LenH npu OeH-
30/IbHOM H/AHM THPHIAHHOBOM KOJbLLUE €€ HEeMHOTO CrJaXHBaIoT. Xmmmm 3aHU-
M8ET CpelHee MOJOKEeHUe.

2. BJH/IHHI/IE PAIMKAJIOB

Tabauua 47

“a) OKMCASEMOCTh AMMHOB GEH30JBLHOrC PAAd 0 OTHOWIEHMIO K GHHAMRY (B Kawnoil cpexe)

AMMUHBE ‘anc”‘;%g llleaou. cpena Hei;pei‘:':“aﬂ Kucaas cpena
CH.NHCH, . . .| 5.66 ggg — 417 ;7% 1,48 gfg = 1,12
CHNCHy) - « -] 1,27 (% 1,60 j%‘ —~1,25 6‘33 1,08
\CeHN(CH,)s 0,22 %fs% = 0,15 ;(7’; = 0,58 %., ::’.; = 0,21
O—C,H,CH,NH, .| 2.63 (‘_)%; = 147 ‘2‘;;} 1,69 gfl‘x}'}i' = 0,56
M—CeH,CH,NH, . | 2,49 rl)'fgg 1,78 ‘; 2? =177 g_?z = 0,87
CHN. . ... 200100 L 50183“ =1,7210— .'_Qg’;g'— —3.88.10— %‘:‘f —2,57.10—8



6) OkucaseMocTb CORAWHEHHH TPYNULI NWPHAHHA MO OTHOWEHWIO K NUPHAMHY (B KAXIOH cpene)

AMHBHDB Bonuwit pacrsop | lleaounas cpena f Heﬂzgﬂzﬂaﬂ Kucnaa cpena

. 5,05.10 — ¢ 4,18.10—¢ 4,56.10—5 3 83.10--%
_CH,NCH, 1.20510—% 4991 418105 54g1 4:06.10—2 " 9q | - 1,39
2—C;H,NCH, 5.1.10—7 5.0.10—7 3,53.10—7 ' 2,75.10—"

. £ 6,53.10—¢ 6,7.10—6 4,43.10—5 . 4,55.10—7
8—C.HNCH, [ 29>V  ..12,80 211,36 20V oy 05 1 09T 65
e Y5 1.10-7 50107 1l 3,53 10— '27510.~s

‘ 1,4.10— 25.19— 2.6.10—5 | 3,55.10—5 .
CyH,N(CH,). = 27.45]_ 4237 |20V 0,74 09T 1,29
N CH:)g 5,1 10-7 21, 59101 3,53.10—> ? 2,75.10—"
| 2,04.10~3 1.6,10—3 1,08.10—2 | 1,58.10—*
C,H;N 24000 | 20 YT o 9711 8| YO N - 305,012 0T == 574,5
? 5.0.10- 7 50,107 3,53.10—> 975,100

B Taﬁzmue 47 CcpaBHHBAIOTCA METHJ/bHBIE H 3TH/AbHLIE [POU3BOJIHBIE AHH-
JAUMHA C AHWJVHOM, METHJANHPHIUHBL C MHPHAMHOM. MbI BHAHM, YTO METH]I BO
BCEX MOJIONKEHUsIX—W [PH a30T€ U NPH yriepoae—NOYTH BCerpa yckKopser
OKMCJAEHHE aHu/auHa. Vi#TepecHo, uUTO Jaxe IUMETHJAAHH/IHH OKHUC/ASETCH He-
CKOJABKO Jierye aHMAuHA, ITO MoKasmeaer (Kak, BOPOYEM, H MHOCHE Jpyrue
peakluy AUMETHA3HW/IMHA), YTO XOTHA [PH OKHCJEHWH aHWJHMHA B HEPBYIO Oue-
peib VXOAAT BOLOPOJHBIE aTOMbI OT a30Ta:

(:b H', NHz *]L KA"XNOi - "*Cq H;’, N= O“—‘"Cb H;, NO_Z
C(; H; NH3 + CrO;.;wm»C‘; Hr, N *Cg H5 N == CG Hit = NH.

OnHako ¥ BCe OCH30JAbHOE KOJbLLO 110 BAHAHMEM CTOSUIEr0 PAJOM a30Tta
oveHb paciiathiBaeTcs (B KHCJAOM-CPeTe yCKOPEeRue peakidy MEeHblle, a HHoraa
HabaonaeTca Naxe 3ameleHHe —IPH NUPUHHE).

DTo, BO BCIKOM Cay4ae, OTHOCHTCA K TPEXBaJeHTHOMY asoTy. B HelTpaib-
HOX ¥ OCOBEHHO B KUCJIOH CPejie a30T MATHBANEHTEH, JTHMETHIAHU/INH OKHC-
Aderca ObICTPEE dHWAKHA W B 3THX YCJAOBHAX, HO DACllaThIBAKOIIEE BJAHAHHE
NATHBAJCHTHOrO Aa30THOIO A4aToMa IIOKd HeAb3d CYMTATH JOKA3aHHBIM, TAK KaK
npd asoTe MNOABJAETCH BOLOPOML. [lnn okoHUaTeNBHOrO pEHIEHHs BONPOCA He-
00XOLUMO H3VUYUTHL YeThipex3aMewmeHHble (GeHUN-aMMOHHUEBbIE COAH, HAapHMep:

Cy H; N(CH,); ONO, # . m.

BBejedHe K as30Ty IABYX 3THJOB HECKOJLKO 3aMel/sieT OKHCHAeHHe. Y coenu-
HEHH# TPYNMBl MHPHUIMHA METHJI De3KO MOBBIAET OKUC/AAEMOCTh B LIENOYHOH
cpese, [Ipn Tpex MeTH/AbHBHIX TIpynnax CKOPOCTh peakuuu ere BO3pacTaer
(8 cpeanem B 3!/, pasa) AJAs IIeJTOYHBIX pacTBOpoB. B Buae coseilt nmupuiny
M €ro TrOMOJOru TOYTH CPaRHAAHCH Mexay co6oil. Bce 3To x0powo o6bsC-
HAeTCS TeM, uUTO NPOCTO B BOJHON Cpeae HUNH B NPUCYTCTBHHU UILAOYH [HUDPH-
AMHOBOE KOJIbLO OYeHb NPOYHO M OKUC/AIOTCH GOKOBHIE Llenyu, a mpubasienue
KHCJAOTH PE3KO YMEHBbINAeT yCTORYHBOCTH KOJBLA.

B rabGanue 48 3a enuHuuy AJs BCEX aMHHOB NPUHATA CKOPOCTb OKHCAEHUSA
B BOAHOM pacTBope $e3 npuOaBJeHUs KUCIOT HJAH lienodelk, T. e. B caabo
HieJ04YHOH cpene, co3naBaeMofl camMuM aMuHOM. M3 TaGaHIel BHIHO UTO H3.
B3SITBIX HAMH CO€jHHEeHHII HauOONBLIYIO Pa3HHLUY B CKOPOCTH OKHCJ/IEHHS B 3a-
BUCHMOCTH OT PeaKuuu cpeibl xaeT nupraud. [1pudasieHne KUCJAOTH YCKOpPIET
ero okuciaeHue B 54—69 pas. ¥ nukoauHoB Habmonaercs pasHuua B 7—I11
pa3. [Ipu amunax GensonbHoro psiga npubasienwe NaOH wan H,SO, ewme
MeHbllIe BJAUAET HA CKODOCThb peakluy; HauMEHbIUas pasHuua (MeHee, ueM B JBa
pasa) saMedeHa MpH aHH/AHHE. B 3TOM OTHOIIEHMM H3Y4YEHHBIE HAMH aDOMATH-
YeCKHe aMUHBI OYE€Hb OTJHYAITCH OT aMHHOB JKHUDHOLO paJa, KOTOpPHIE B Iie-
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.TOYHOH Cpele OKHC/SIOTCS BO MHOrO.pa3. (HHOIrZa B MHJJIHOHH Das M 6ojee)
6HCTpee, YeM B Bule cojell, DTH NPABHABHOCTH MOrYT OBITH HCHOJB30BaHB
IAS ONpeNEe/eHusi CTPOeHHs aMHHOB. Bo BeaxkoM ciyuae, ecau Mbl uMeeM Ka-
Koi-uuby b aMuUH B YHCTOM BHJIE, TO NO CKOPOCTH OKHCJ/EHUS €ro nepMaHra-
"HATOM KaJlg B PasJHYHHX YCJIOBHAX MOXHO JIOCTATOYHO ONpene/JeHHO PEeIlHThb,
NPHHAANENKUT JH NAHHOE COEAMHEHME K aMHHAM KHDHOTO pAla, aMHHAM apo-.
MAaTHYEeCKHMM C a30TOM NpH OEH30JbHOM KOJAbLE HJAH K NHPHIHMHOBBIM OCHO-
‘BaHHUSAM.

3. BJMMWAHUWE CPEIbI.

»CpaBHeHue OKHCASEMOCTH BO BCEX CpPeRAX NO OTHOINEHHU K BOJHOMY pacTBOPY TOro. xe

€aMOro aMuHa.
Ta6aunna 48.

illesoynan cpena

AMHHH Heiitpaasuas cpena Kuacnas cpeana
CH:NH, . .. .| 0,93 2,78 6,14
-CgH:NHCH; . . . *222 = 0,69 %6!61— = 0,73 g_gg.= 1,22
‘CHsN(CHg)s .« + . }gg_z 1,24 “:’425; =274 | —%g%—:S,?Z
CHN(CeHoe e =054 W1 LS 505
0~CyH,CH:NH; . ;g;— = 0,52 %%g— = 1,79 ,_ g’;; =1,29
‘M—C,H,CH,NH, . ;:gg = 0,67 _‘Q’ﬁg =198 _g’:.z’.g;:z,ls
CHN. . ... %%%’)E;zl.ls ﬂ%%‘;:ﬁg,zz gzﬁ(l)o_—; 53.92
4—C,H,NCH,§ %%_E —0,83 _g:_f%%%'_‘_;z —9,03 ggg :8:0 758
3—C,H,NCH, t%g_:_z —1,03 ‘ég‘g"ffoi?s = 6,78 ggg___ ig:z — 6,97
‘CsHyN(CH)e + . - %%%}Z:l,?g %:1,86 fiié"_“‘“’ 9,54
CoHN. . . . . 51_0‘1_%__2 —0,78 %g_j — 520 _;g%%% =775
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