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 1

( ),

(c –1) -CF3- II

 D ( (1))

T, K W0 WN(+1) WN(–1) jF(mi) F 108 D 102 T, K W0 WN(+1) WN(–1) jF(mi) F 108 D 102

220,9 0,1640   0,0001 0,0196 0,0038 1483 0,0140 269,6 0,1731 –0,0028 0,0075 0,1725 33 0,0712

225 0,1610   0,0000 0,0178 0,0098   580 0,0091 274,5 0,2019 –0,0011 0,0068 0,2188 26 0,0351

230,6 0,1630   0,0013 0,0182 0,0130   438 0,0084 282 0,2068   0,0012 0,0088 0,3232 18 0,0376

234,5 0,1673   0,0010 0,0158 0,0195   291 0,0081 283,9 0,2601 –0,0047 0,0038 0,3554 16 0,0716

240 0,1748 –0,0010 0,0143 0,0282   201 0,0106 286,3 0,2213   0,0000 0,0076 0,4544 13 0,0417

245 0,1792 –0,0026 0,0123 0,0374   152 0,0171 293,8 0,2407 –0,0005 0,0080 0,5743 10 0,0528

254,8 0,2018   0,0005 0,0110 0,0702     81 0,0239 294,5 0,2504 –0,0061 0,0007 0,6592   9 0,0432

264,6 0,2293 –0,0023 0,0040 0,1294     44 0,0419 300,0 0,2470 –0,0048 0,0017 0,6389   9 0,0340
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, -

 (1:3:3:1) -
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 2

II ( )

T, K aF1
aF2

aF3
aN aHp

aHo
aHm

aFm-CF3

220,9 13,667 13,650 1,364 7,128 4,750 2,915 1,311 0,928

225 13,677 13,655 1,329 7,105 4,753 2,907 1,364 0,919

230,6 13,690 13,653 1,348 7,089 4,757 2,902 1,363 0,910

234,5 13,696 13,656 1,364 7,068 4,759 2,896 1,373 0,899

240 13,690 13,665 1,386 7,048 4,760 2,890 1,373 0,888

245 13,684 13,672 1,408 7,031 4,763 2,884 1,376 0,880

254,8 13,697 13,667 1,447 6,997 4,770 2,875 1,385 0,863

264,6 13,693 13,662 1,498 6,967 4,775 2,860 1,387 0,849

269,6 13,689 13,651 1,528 6,960 4,775 2,853 1,391 0,838

274,5 13,720 13,642 1,561 6,938 4,783 2,846 1,396 0,829

282 13,716 13,610 1,623 6,919 4,784 2,839 1,398 0,815

283,9 13,647 13,611 1,665 6,912 4,778 2,835 1,401 0,811

286,3 13,548 13,654 1,764 6,905 4,786 2,830 1,402 0,809

293,8 13,298 13,495 2,193 6,885 4,789 2,821 1,408 0,796

294,5 13,301 13,576 2,112 6,887 4,786 2,822 1,405 0,790

300,0 13,401 13,395 2,247 6,860 4,792 2,816 1,409 0,786

 ( i(ai)) (i = 1H, 14N, 19F)  ( F(aF))

-CF3- :

i(ai)(T) = Ai + Bi T;  (Ai; Bi;
2

ir ) = (48,424  0,037 ;  –0,0039  0,0001 K–1;  0,9813);

F(aF)(T) = AF + BF T;  (AF; BF; 2
Fr ) = (27,627  0,034 ;  0,0046  0,0001 K–1;  0,9883),

Ai, Bi, AF; BF — ; ri, rF

. , -

: i(ai)  47,394 + 0,10 ;

F(aF)  (28,85  0,10 ).

.

 (d), ,

 (e), -

 CF3- , -

 (de).

: 2F1(o-CF3)

2F2(o-CF3) 2F3(o-CF3)  3N 2Hp 2Ho 2Hm 4F(m-CF3), .

 (221 K) -

 (  ~0,017 ): aF1
(o-CF3) aF2

(o-

CF3) = A ( . 2), , , -

: aF3
(o-CF3) = a  A ( . . 2, . 2). ,

T = 221 K 19F ,

- , o-CF3- -

.

,

-  [ 6 ], II  F1,2  F3

| 0(F1,2)| = 30 0(F3) = 90 p -  C.
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. 2. II -

                               .
(aF1

 = aF2
 = A, 217 < T < 237 K, |m1m2m3  — - -

19F (o-CF3). -

-

                       )

-

o-CF3-

 1:3:3:1 

aF  =(1/3)(2A + a)  9,62  ( . . 2). 

- II

 300 K.

II ,

 (d, e) .

Y (x) = –(2 / ) (x – x0)/[
2 + (x – x0)

2]2,           (2)

x0,  — .

an H;     H = (aF1
; aF2

; aF3
; aN; aHp

; aHo
; aHm

; aF(m-CF3)
).      (3)

14N, 1H, 19F In = 1, 1/2, mN (–1, 0,

+1) mn N  (–1/2, +1/2).  (19F1(o-CF3);
19F2(o-CF3);

19F3(o-CF3);
14N; 1Hp;

Ho; Hm; 319F(m-CF3)).  1 < n < 10, 

Mk,  (kmax = n(2In + 1) = 3 27 =

= 384, 1 k kmax):

mkn Mk;     Mk = (mF1
; mF2

; mF3
; mN; mHp

; mHo
; mHm

; MF(o-CF3))k.            (4)

x0k = x0(mF1
; mF2

; mF3
; mN; mHp

; mHo
; mHm

; MF(m-CF3)
)k = (H:Mk) = nanmkn =

 = mF1
aF1

 + mF2
aF2

 + mF3
aF3

 + mNaN + mHp
aHp

 + mHo
aHo

 + mHm
aHm

 + MF(m-CF3)
aF(m-CF3)

.            (5)

Amp

Y (x) = –Amp k{ k (x – x0 k)/[
2
k + (x – x0k)

2]2}.              (6)

k- , k, -

II:

(mN; mF1
; mF2

; mF3
) = W0 + WN(mN) + WF(mF1

; mF2
; mF3

),        (7)

WN(mN) — , 14N

II ( d); WF(mF1
; mF2

; mF3
) — , -

19F - F3-  ( e); W0 — , -

, .

T = 221 K mN = 1

,  ( . . 1). -

 (300 K) 14N , -

, II . -

WN(mN)  0,02 ,

.  CF3- -

,

, ,
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. WN(mN)

 [ 7 ]:

WN(mN) = A0 + (A + BmN + Cm2
N ) R,      (8)

A, B, C — - II; R — 

. WN( 1) II -

-

R = R exp( RE* /T), -

 ln (T–1) ( . . 2) 

RE*  7,4  0,5 · –1.

,

WN(|mN|)  0, , , WF(mF1
, mF2

, mF3
) = WF(–mF1

, –mF2
, –mF3

).

, -

. WF(mF1
; mF2

; mF3
) jF.

J( ) = j( ) – ik( )  — -

- ,  ( )j( ) = k( )

[ 8 ]. l m

( l m 0, | lm | << 0) , ,

:

|kl( )/km( )| = | jl( )/jm( )|.          (9)

 ( ) - -

-CF3-  (SC)  (SE)  (FE) .

 = [A, B, C, D, E, F, G, H]. 

 SE = [A, B, (C + D), (E + F), G, H],  FE =

= [A, (B + C + D), (E + F + G), H].  SC 

 ( 0, . . 2).  (E + F)  (C + D) (1/2)a, G B

 ( 1)(A (1/2)a).  FE  (E + F + G)  (B + C + D)

(1/2) aF .  (SE) (FE) G B

 = | (2/3)(A a)|,  (E + F)  (C + D) —  = | (1/3)(A a)| ( . . 2), . . /  = 2, 

A, H , . , -

 SE  0:2:1:1:1:1:2:0, -

,

W0, WN(+1), WN(–1), jF ( . . 1, 2).

F [ 8 ] , , jF

WF(C, D, E, F) =1/2WF(B, G) = 1
e

1
F = jF,        (10)

e = 1,76 107 –1 –1 ( ).

- -

-CF3- :

F = F exp( FE*/T).  (11)

F FE*  ( F ; FE*) = (7,94 10–14 –1; 3,42 

 0,76 –1). F : 1,5 10–5 >

> F > 9 10–8 c –1 ( . . 1).  ln F(1/T) ( . 3) -

 (r2 = 0,9929).
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o-CF3-

.

aF3
aF0

 = (aF1
 + aF2

) /2

 (12)

aFi
(T) = SFi

exp(–PFi
/T) + QFi

/T + LFi
,        (12)

i = 0, 3, SFi
, PFi

, QFi
, LFi

 — 

( . 3), ,

aF1
aF2

aF0
,

aF0
(T) aF3

(T), . .

.  (T*; aF*) = (317,96 K;

9,677 ) ( . . 3) aF* = 9,677 -

- aF  = 9,617 .

, , -

,

aF* = aF0
(T*) = aF3

(T*) aF .

,  (12), -

,

 [ 9 ]. -

 [ 6 ], , -

 — CF3- . aF3
(T) aF0

(T)

PF3
 = PF0

 = P,

SFi
. -

 (  12, . . 3). 

,  (12) -

.

.

 221 T  300 K 

 2- -1,4- ( ) -

. -

o-CF3- ,

o-CF3-

, . -

-CF3-  — . -

 ( FE*= 34,2  0,76 –1) -

- .

. 3. -

 (aF3

, (aF1
 + aF2

)/2 ) II

( )

 ( ) -

-

o-CF3-

                ( , )

 3

II

aFi
SFi

, PFi
, K QFi

, K–1 LFi
, r 2

aF0 –1,436 1015 10636,49   –39,820 13,842 0,9720

aF3   3,053 1015 10640,89 –201,343   2,236 0,9869
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