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KMPHU1

) ^ 0 3 H p rH  K yH fla  H O H -anM auiH yB H H  n o J iH M e p n a p  y 3 J iap H H H H r 

K H M M aT ^H  x y c y c H r n v ia p H  T y ^ a i i / iH  rH A p o M eT a /iA y p rH H , cyBHH 

T a f i e p / i a u j ,  T y p n H  XHMe x o p x o H a n a p H H H H r  T a m /ia M a  Ba o x o B a  
cyB JiapM H H  T 0 3 a J ia u iA a  x e H r  xy.n./!aHH.7iMOXAa. y36exH C T O H H H H r 

x y n r H H a  x y A y A -a ap H A a, a iiH H K ca , K o p aK a ^ n o fH C T O H fla  cyB 

H o p M a c H f la rH  2 .5 - 7  m t - s k b / j i  y p H H ra  1 0 - 1 2  m t - 3 x b / a  r a  T e H r 

o p T H ^ H a  K aT T H iy iH K a a r a f lH p .  EyH A aH  T a iux;apM  M O ^H 6fleH -peH H H  

K a6H  6 a i> 3 H  M e T a n /ia p  H OH JiapH H H  H OH -a^M aiuHH H UJ f iy / in  SHJiaH 

a w p a T H iu  A ° .n 3 a p 6  M yaM M o x HC°6 /ia H a A H . y36exH C T O H  xan x ; 

x y w a y iH rH  c o x a n a p H A a  H O H -a^M am H H yB H H  n o n H M e p n a p H ra  S y n ra H  

T a j i a 6  H H ^fH ra yH  6 e iu  m h h t  t o h h 3 H h  TaiUKHJi XH-naAH. X ,0 3 H p r«  
K y H ^ a  x y /i^ ia H H J ia e T ra H  MOH-a-nMauiHHyBMH no .nH M ep .nap  

y 3 6 e K H C T O H ra  M/1X, A aB J iaT /ia p H fla H  o ; i h 6  xeriH H aA H , 6 y  a c a  H iu jia 6  
M H K a p H /ia e T ra H  M a x c y n o T H H H r T a H H a p x n r a  x y n rH H a  Tai>CHp 

x y p c a T a A H . U Jy M y H o c a S a T  6 H n a H  M ax an /iH H  x o M -a u ie ^ a p H H H  Kyjv ia6  

H O H -anM aiuH H yB H H  n o n H M e p n a p H H  H iu n a S  HHx,apHiiiH H  f iy / i r a  xyHHUi 
3 a p y p H « T H  x e r iH S  h h k 3 A h .  P a x o S a T S a p A o u i M axcynoT H H  npaT H U i 

6 o p a c H A a r H  y i u 6 y  MyaMMOHH xa.n x n riH u iH H H r a c o c H ii h m k o h h h t h  -  
6 y  M aBJxyA  H O H -ariM auiH H yBH H  n o jiH M ep jiap H H  o j ih u i  

T e x H o n o rM H n a p H H H  y a r a p T H p n u i  ex H  H H rn  T e x H o n o rn n / ia p H H  H in n a S  
H H K H uiA H p. H e x H H , o c o h  T o n n j ia A H ra H  p e c y p c / ia p  Ba h x x h j i3 m h h  
H iu n a 6  H H x a p H iu  M a x c y n o T n a p H A a H  (jjoH A a/iaH H iu M a c a n a n a p H r a  
3aM 0H aB H H  y c n y S H H  eH A oiuH u iH H  x y ^ ^ a M a f i  T y p H S  h h t h  

T e x H o n o r H n / i a p H H  H iii/ia S  h h k h S  S ynM aiiA H . O c o h  TonH -naA H raH  

M OAAaAaH Ba h x x h j i 3 m h h  aw eB H H  p e c y p c n a p A a H  o x H n o H a  
<J)OHAanaHHUj, H O H -a/iM aiuH H yB H H  n o v iH M ep n ap H H  H ui-naS h h k h u i h h  

T a m x H n  x h j ih iii , y n a p H H H r  am eB H H  T atM M H /iaH H uiH  M acan a n ap H H H  

x a n  x h /ih iu  Ba m y  S n n a H  S u p r a  y n a p A a H  4>OHAa;iaHH6 H iunaH A H raH  

X O p X O H a ^ap  H lllH H H H r A OU M HH^HrHHH TaTjMHHAailJ HMKOHHHH 
6 e p a A M .

y3 6 e xH C T O H A a  HOH-ayiMauiHHyBHH nojiHM epyiapHH H iunaS  h h x h w  

y n y H  x h m S ,  xm u -n ox xyxcajin rH , naxHaHH T03aaaui, He<jrr-xHMe Ba 
f io w x a  ca H o aTv iap H H H r o c o h  T on H n aA H ra H  6 a i3 H  M axcynoTnapH , 

x y c y c a n  'H a B 0 H a 3 0 T "  A)K, "M a xca M -H n p H n x "  A)K, n a x T a  T 0 3 a n a i u  

x o p x o H a n a p H  B a  S oiu x a/iap  xa6H  pean  xoM -aine 6a3acH MaB>xyAAnp-
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K>KopHfla KBaTHpnaraHaap Pecny6/iHKa Kopxcmaaapn hxiuh 
KyaaaHHW xoccaaapn KypcaTKHwaapMra ara 6yaraH hoh- 
aaMauiHHyBMH noaHMBpaapHH Hiuaa6 hhk;hiiihh flyara pyHHiu ynyH 
HCTHK;6oaBH xoM-ame )(Hco6aaHyBHH xyn T O H H a a n  Ma^cy/ioTHHHr 
noTenpHaa MaH6anapn paTopHra KHpapwaap. ByHpaH TauiKapH, 
WKopHfla xypcaTHaraH xoM-aiueHH pafiTa Hinaa6, <J>oHflaaH 
Ma^cyaoTra aftaaHTHpHiii, hkthcoahh >KH\aT,£(aH <j)°HAacH 
6yaa6rHHa KoaMaii, caMapaan KaM HupHHflHaH TB XHoaor Haaa pHH 
apaTHiii ynyH aKoaorwK >KH>(aTAaH x ^ m  MaK.ca.pra MyBO(j)Hiv;np. 
UlyHflaH xeaH6 hhkh6, KypcaTHaraH m u a a 6  HHpapnuj H K K H a a M H H  
MavyaoTaapHHH i^aHTa Hwaaiu MacaaaaapH yui6y HUJHHHr xa M 
HHKiHHflHaH Ba pecypcaapHH tbhoiuhh T a i M K H a o B W H  
TexHoaorHBaapHHH npaTHiu 6opacnflarn Mapcap Ba B33HcJ)aaapHHH 
aHHKpia6 6epflH. y36BKHCTOHpa cJiypaH >;ocnaaaapHHH Hiuaa6 hhk;hui 
ynyH Karra ycHMaHKaH xoM-auie 3 a * n p a a a p n ,  uiy wyMaapaH, 
KHUiaoK; xjoKaaarH sa khmb caHoaTH - *ap Tpa<J>aaMa pHBoxcaaHHiiiH 
XHco6nra *ap HHaw xyn MHKpoppa paflTa T H K a a H n 6  6opyBHH naxTa 
T03aaaui caHoaTH HHKHHpHaapH MaBxryp 6yaH6, (jjypaH ^ocnaaaapn 
acocnpa oaHHraH noaHMepaap Karra k h 3 h k h u  xac6 STapH. yui6y 
xoM-auie (jiypijiypoa, yHHHr x,0CHaaaapH Ba 6owK;a uiyHra yxm aw  
paTop khmbbhh Moppaaap oaHiu y n yH Ma H6 a  *Hco6aaHapH. 
0yp(J>ypoaHHHr lopopH noancjjyHKpHOHaa Ty3HaHiiiHra ara 
SKaHaarH, yHHBepcaa khmbbhh 6apK apopaH KKa Ba ropopH hcchivihk 
Ba TepMOHHpaMaHaHKKa ara 6yaraH n o a n M e p a a p H H  oaHuipa 
(jioHAaaaHHiu My MKHHanrHHH aHHKpia6 Bsppn.

fl.H .M eHfleaeeB HO M Hparn P o c c h h  K H M e -T e x H o a o rn a  

yHHBepcHTeTHfla, y36eKHCTOH P e c n y 6 a H K a c H  <J>aHaap 
AKafleMHBCHHHHr HaM HH-TaflKHKOT H H C T H T y T a a p H fla  o a n 6  

6opn araH  6np pa-rop H iuaappa K y p ca T H 6  y T H a r a H  c^aicr a a o ^ H p a  

TaT>KHflaaHraHAHp. A h t h 6 y T H a ra H a a p  a c o c n p a  y iu 6 y  H iiiH H H r  
KyiiHaHiiJH 3apypnaTH  aHHKpiaHflH Ba y H H H r  M a p c a p n  p h a h 6  C T H p o a -  

<t>yp4>yp°a sa 6poM6eH3Ha-4>yp(l)ypoa n o a H M e p a a p H H H  k h m b b h h  

y3rapTH pHiu fiyan  SHaaH b h f h  cyab(J>o, 4>oc<t>op-KHcaoTaaH 

KaTHOHHTaap, m yHHHrpBK, xo cca a a p w  a B B a a p a H  6 B a rH a a H ra H , 
xycycaH, MoaH6pBH H O H aapnra  H n c6 a T a H  T a H a a m  x o c c a c H ra  Ba m h c , 
HHKBab Ba 6 oujk£  H O Haapra H H c6aTaH  K O M n a e n c  x o c n a  p H a n u i 
xoccaaapH ra a ra  6 ya ra H  KyncH3 a c o c a n  noa H K O H pB H capH O H
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aHHOHHT/iapHH o a h u i  Ba TaflK ;HK * a Mfla y ^ P H H  aH K K
X yaaaH H iu coxaaapHHM  aH H xaaui MaxcaflHAa yaapH H H r acocHfi 
cop6i;H O H  B a <}>n3HK-KHMeBHH xoccaaapHHH 6 a x o a a m  6earnaaHAM . 
<Pyp<}>ypoaHHHr HOH-a^MaiuHHyBHH noaH M epaapH H  o a h u i  y^yH x o m - 

a u ie  MaH6aw CH<)>aTHAa TanaaHraHAHrH yHHHr TapKH6nfla 
reTepouH K JiH K  rp y x aap H H H r MasixyA-nHrH, a B B a n p . a u  6 e a n i a a H r a H  

x o c c a a a p ra  a r a  6 y a raH , xycycaH , t g p m o - k m m g b h h  wnxaTAaH M e x a H H K  

MycTa^KaM, p a /in a u H flra  HHAaMAHAHX xoccaaapHHH HainoeH x h a h u j h  

XHCo6wra aco caaH raH  Ba h x t h x 6 o a a h a h p .
MoH-aaMauiHHyBHH M aT ep n aaaap  y3aapHHHHr roxopw

aK cnayaTapH O H  xycycH H ira a ra  6yaraHAHKaapHAaH aMa/infi
JKHxaT^aH 4>aH Ba H iuaa6  HMxapnui aMayiHSTHHHHr 6 a p sa
co x aaap H A a KeHr xyaaaH H aM oxA a- Y aap  epflaMHfla axT yaa coAHaa Ba 
aK oaorH K  MyaMMoaapflaH 6 n p h  -  aTpotji-MyxMTHH Myxo<Jia3a x h a h i u  

MyaMMOCH y3 eHHMHHH TonM oxfla.
H oH H Taap epflaMHfla xyHHAarH aM aanii M acaaaaapH H caM apaan 

X aa x h a h iu  MyMKHH:
1 )  cyB H H  T a f i e p a a u i ,  lO M UiaTH iu &k h  T e x H o ao rH H H H H r

K y a a a H H a H iu H  6 y i in H a  x e H r  xaw M A H , a M a a w fi > xnxaT flaH  MyxHM 
M O H o n o a  c o x a c H  -  6 y T x y a  H 0 H C H 3 aa H T H p m u ;

2) PpH raw  Ba roflH p H eT aaaap  rHApoM eTaaayprHiicHAa
HOHaapHH Ba o p ra H n x  MOAAaaapHH xoHAeHTpapHHAaui;

3 ) caH oaT KopxoHaaapHHHHr ra 3 a a p n  TapxH6HAarH xhmgbhh 
4>aoa apaaau iM aaapH H  TyTHUi;

4) T ynpoxflarw  h o h  aaMauiHHHiuHHH axmnaain Ba
ycHMaHKaapHH ycnuiH  ynyH 3apyp 6yaraH  M HxpoaaeM eHTaap Ba 
yrH TaapH H  T y n p o x x a  x h p h t h u i .

HoHHTaapHH x y a a a iu  aM aanfi k h m s h h h t  xynrHHa coxaaapH  
ynyH h c t h x 6 o a a h  XHco6aaHa«H:

•  aco cH fi aH opraH H K  CHHTe3 (cyabcJiaT, xaopH A , a 30T
K H cao T aaap H H H , yioBHH H ia x o p aa p H H  Ba x.x. H iu a a6  H H xapm u);

•  K aTaaH 3aTopaapH H  H iuaa6  MHKapHui;
•  (J jap M au eB T H K a  n p e n a p a T a a p H H H  H iu a a 6  w n x ap H U i.

M o H -a aM au iH H y B H H H  n y a a a u r  y a a y x c H a  T e x H o a o rH K
a c a p a e H a a p H H  a M a a r a  o u iH p H iu , 6 n p  x a T o p  x o a a a p ^ a  a c a , y a a p H H  

a B T O M a ra a u iT H p H m , H O H H T aap  e p p a w p a  x a T a a n a  x h a h i u  h o s h x  

K H H eT H K  T aA X H K O T aapH H  o a h 6  6 o p H u i h m x o h h h h  S epA H . H « p o
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3 H ep re T H K a cn  co^acH^a HOHHT/iapra 3\Tnex< oprn6  OopMOKfla. A t o m  

37ieKTpocTaH4HH^apH, nap^ a^ aHaeTraH ynyH ,
KHC/iopoflCH3aaHTHpnuifla, a flpoB H H  p e aK T o p B a p  KOHTyp^apn  

cyB/iapHHH T03ajiam  ynyH  HOHHT/iap T a;ia6  x;n.naflH. By paflHapHOH- 

KHM6BHH TexHOBorHBfla (j)OHfla^aHHUi yn yH  npoKpiH O yjiraH  K a rra  

M HK^OpflarH HOHHTJiapHH TaBa6 STaflH.
H oH H T yiap  n o ^ H a ^ e K T p o r iH T ^ a p  K y pH H H iuH ra  a r a  6 y y in 6 , 

y j i a p f l a  6 nT T a  r n u o p a  H o m ia p H  (< t>M K cauna./iaH raH  H O H Jiap] 
6 y ^ H H M a iif ln ra H  a r p e r a n i a p  ( M a T p m ;a ) r a  6 H p /ia iu ra H , K apaM a- 
K ap u iH  H O H nap  s e a ,  xyflflH  u iy H fla ii H u io p a n H  3 a p a fl .n a H ra H  6 o u jk £  

H O H ^ap  SHJiaH  3KBHB3.H6HT ypH H  aBM aUJHHHUIH MyMKHH. H OH H TJiap 
K o ^ H n ^ a H ra H  jtncrnap  - S o f ^ o b h h  6hji3h  Ha<|>Hc M afif la ^ a H ra H  
H OHHTflaH T a p K n 6  T o n ra H  M eM6 p a H a  eKH fln a < j)p a rM a ;ia p  

u ia io iH H A a rH , y./m aM .napH  0 ,3 -2  m m  6 y j i r a H  c<j>epnK Ba H O T yrpH  
u ia io i f l a r H  f lO H a a a p  (rp a H y .n a .n a p )  K ypH H H iU H fla n w .n a 6 HHK apH JiaflH  

Ba (])O HflajiaHH BaflH . H o h h t b h  n o p o n j in c T J ia p ,  T p y 6 K a a a p , 
T a O B e T K a n a p  Ba 6 o u iK a .nap  n u j ; i a 6  M H K apH /iaflH . M oH H TJiapH H H H r 
a c o c H ii  ry p y x H H H  3 ap p a H a.n a p H H H H r y ;m a M .n a p n  0 ,1 - 1  m k m  O y/iraH  
KyKyHTiH Ba M afifla  flO H anajiH  H O H H T/iap TauiK H Ji KHBaflH.
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1-BO B. HOH-AJIMAlUHHyBHH nO^HMEPJIAPHHHr 
CHH<l>yiAHHUlH

1 .1  H o H H T jia p ,  p e A O K C - n o ^ H M e p ^ a p ,  K O M n A e K C  * o c h a
i^HJiyBHHJiap, M e M 6 p a H a n a p ,  T O A a A a p  B a  T y K H M a A a p H H H r  

T y p ^ a p w

M a T p m j a H H H r  T a 6 H a T H r a  K y p a  H O H H T A apH H H r ^ y H H A a r n

T y p / i a p n  M a 8 > K y A :
• T a 6 H H H  B a  c y H tH H  a i iio M o c H /iH K a T jia p  (p e o A H T A a p , 

r / i a y K O H H T jia p ,  6 eH T O H H T A a p , n e p M y T H T /ia p  B a 6 o u ik -);

.  c y jib ^ jM p /ia H ra H  K yM H piiap;

.  C H H T e T H K  M O H -ay iM aU IH H y B M H  n O B H M e p ^ a p .

C H H T eT H K  H O H H T Jiap  T e x H H K aH H H r T ypA H  cox,anapnp,a K eH r 

i ^ / i / i a H H 6  K e^H H M O K fla . Y A a p  io i^ o p n  H O H aA M auiH H H iu  x y c y c H H T H ra  
a r a  B a y 3 H H H H r k h m b b h h  <}>aoAAHrH Ba k h m b b h h  HHAaMAHAHTH 
6 y f in H a  aA ioM O C H A H K aT A apA aH  B a cyA b< j)H pA aH raH  K yM w pyiapA aH  

y c r y H  T y p a A H . M o H H T A ap  y 3  c r rp y K T y p a A a p H A a  4>aoA (H O H o re H ) 

r y p j n y i a p  ( r p e K u a  geneticos  —  « T y rH A H W » ) T jrra A H A a p .
C H H T e T H K  H O H H T / ia p  y H T a  a c o c H H  r y p y ^ r a  6 y A H H a A H A a p  —  

K a T H O H H T / ia p ,  a H H O H H T J ia p  B a  a M (|)O T e p  H O H H T A a p  

f n o B H a M ( J > o / iH T J ia p ) .

K H C A O T a A H A H K  X y C y C H H T A a p H H H  H a M O eH  K H A yB H H  3 i ie K T p O J IH T  

a p H T M a c H A a n  M y c 6 a T  3 a p H A A a H r a H  H O H iia p H H  w t h 6  o a h i i i  

x y c y c H H T H r a  a r a  6 y n r a H  n o A H M e p A a p  KamuoHumjiap  A e 6  a T a J ia A H .

3 p H T M a / i a p A a H  m 3H (J>hh 3 a p a f l A a H r a H  H O H A a p  ( a H H O H /ia p ) H H  

w t h 6  o a h u ]  x y c y c H H T H r a  a r a  6 y a r a H  B a  y A a p H H  6 o iu K ;a  a H H O H A a p ra  

a y iM a u jT H p H U ]  x y c y c H H T H r a  a r a  6 y n r a H  n o A H M e p a a p H H  anuoHumytap 
A e 6  a T a ^ a A H .  y A a p  a c o c A H K  x y c y c H H T A a p H H H  H a M o e H  K H A a A H A a p .

A M O T e p  H O H H T A a p H H  HH3 nOJlUOMlflOJlUmjiap * a M  A G H H A aA H , 

y u a p  c r p y K T y p a c H A a  6 n p  B a ^ T H H H r  y 3 H A a  * a M  k h c a o t 3 a h  Ba a c o c A H  

H O H o r e H  r y p y x n a p H H  T y T a A H A a p .  U J a p o H T r a  K y p a , y A a p  y 3A a p H H H  

x y A A H  K a T H O H H T A a p  K a6H  B a x y A A H  a H H O H H T A ap  K a 6 H  H a M o e H  

K H A aA H A ap .

O y H K A H O H a A  r y p y o y i a p  c o H H r a  K a p a 6  H O H m n a p  K y H H A a rH A a p r a  

6 y A H H a A H A a p :

• M O H O (j)y H K A H O H aA ;
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• noBH(j>yHKAHOHaB.
K n a io T a jin  eKH acocBH x ap aK T ep A arn  6w p T y p f la rn  rypyx^iapflaH  

T apK H 6 T o n raH  6 a p n a  io t h o h h t  Ba aHHOHHTjiap MOHO(|>yHKUHOHaB 
j^H co6^aH aflH B ap.

MoH-a/iMauiHHyBHH MaTGpnayiyiapHHHr HHafla KeHrpoK 
ry p jo y iap w , aBBaBO 6H((>yHKAHOHaB KaTHOHHTBap Ba aHHOHHTBap 
no^y(J>yHKUHOHaa HOHHT/iap c n p a c n r a  KHpaflH, M aca^aH, TapKHSHAa 
xap 6 o x cH B  Ba <j)eHOB-rHApoxcHB r y p y v ia p n  6 o p  6yn raH
KaTHOHHT/iap. rio/iHKOHfleHcauHfl ycyB H fla OBHHaAHran aHHOHHTBap 
*aM  no/iycj>yHKaHOHa;iflHp, w ynxH noBHM ep xochb fiyBHiu
w ap aeH H fla , w apaeH  6opHUJH BaKTHAa y 3 ra p H iu /ia p ra  Ayn xeBaAHraH 
6oiuB aH fH H  MOHOMep 6npH K M a^apH H HH r 4>yHKAHOHa;i ryp joy iapw  
HUiTHpOK 3TaAH^ap. rioayc|>yHXAHOHaB HOH 3BMailJHHyBHH 
r y p y jy ia p r a ,  MacaBaH, noBy<j>yHxpHOHaB aM HHaapHH anp,ernpjiap 
6H /iaH , no^iH3THyieHno/iHaMHH/iapHH anHXJioprHApHH 6HBaH
nojiHKOHcapHB/iaui opx;aBH oBHHaAHraH aHHOHHTBap KHpaAH. 
ByHAafl no/iHM epyiapHHHr M axpoM OBexyBaBapHAa 6 n p  BaiyrHHHr 
y3HAa 6npBaHH, HXXHBaMHH Ba ynjiaM HH aM H H orypjoy iap  MaBwyA 
6y/iaA H .

B a p n a  noBHaM(|)OBHTaap *ain noBH(}>yHKUHOHaB HOHHraap  
^Hco6^aHaAH/iap, syHXH, y a a p  TapK H 6H A a 6 h p  BaiyrHHHr y3HAa 

k h c b o t 3b h  Ba acocBH xap ax Te pra  a ra  S yB raH  r y p y v ia p  M3B>xyAAHp*
3B eKTpO H  ajlMaUIHHHlII XycyCHBTBapHHH HaMOeH KHByBHH, 

aBM auiH H H U i xycycHHTHra ara  6yB raH  a a o x H A a  noBHM ep rypyxHHH  
0KcudA08vu-K,aumapyeHU nojiuMep/iap [pedoKC-nojiuMep/iap] TarnxHB  
KHBaAH.

KoMnsieKC hocuji K,uj\yenu uoh aAMamuHyenu b h h o h  
aBM auiH H yBH H , KaTHOH aBM auiHHyBHH Ba aM(j)OTep T y p a a p ra  

6 yA H H aA H . A M aaH eTAa xo v m a ex c * o c h b  x;HayBHHaapHH AO Hopan  
(jjyHKAHBBapAaH H 6opaT aTO M aapAaH  TapK H 6 To n raH  <|>aoa 
r p y n rm p o B x a a a p ra  . (N, U, S, P, A s  Ba 6 o ih k . )  aw paTHUi KeHr 

TapK a/iraH . X e aa T  (k h c k h h  KypH H H U iH AarH ) ryp jo y iap H  M eTaaa  
KaTHOHH 6H/iaH h h k h  xo M n a ex c 6HpHKM a * o c h b  k h b h u i  xycycHHTMra 

a ra  6 y a ra H  xo M n a e x c  x ,o ch b  KnayB H H  h o h  aaMaiiiHHyBHH  

M a T e p n a B B a p H H  K ya aa iu  H C T H K 6 o aa H p o K * H co 6 a aH aA H , MacaaaH:
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OH V  V \
6 y  e p A a , R —  noA H M ep  M aKpoM OAexyAsip K apxacH H H H r (JiparMeHTH

K o M r w e K C  h o c h a  p H A y B H H  H O H H T A a p A a  h o h  a / iM a u iH H H u i  h o h  

6 o M a H H i u A a H  T a u i p a p H  lO T H A ra H  x a T H O H  ( M 3 p K a 3 H H  a T O M ) Ba 

( j)y H K H H O H a /i  r y p y x  ( A H ra H A )  o p a c H A a m  x o o p A H H a p H O H  6 o r / i a H H i u  

i o 3 a r a  K e / i n u i n  6 h a 3 h  x a M  K y 3 a T H A a A H . , / lH r a H A A a p  K 3 T o p n r a

K a p 6 o K C H /l ,  H M H H A H a tie T a T , r /IH O K C H M aT  ^)O C(j)O H aT

M e p x a n T o r y p y x ^ i a p  Ba iu y H r a  y x u ia iu  (rypyxA ap x y cy c H B T A ap H H H H r 

y c n 6  6 o p H U iH  T a p T H d w  6yH H H a c a H a S  yTH A A H ) r y p y v i a p H H  xam  

K H pH TH U J M yM K H H.
B a p n a  H O H aA M auiH H ysH H  n o A H M ep a a p

M a K p o M o a e K y y ia a a p H H H H r Ty3H AH U JH ra p a p a 6  s p u M a u d u e a n  

H O H H T a a p  B a  a p y e n a H  n o A H S A e K T p o A H T A a p ra  6 yA H H aA H . K a t t h k  

a p H M a iiA H ra H  H O H H T A ap H H H r M ax p o M O A ex yA a A ap H  y n  yAHOBAH  

Ty p cH M O H  T y 3 H J iH iu ra  a ra , a p n H A H ra H  n o A H 3 A e x T p o A H T A a p  aca, 

M H 3H tyiH  T y 3 M ^ H iu ra  3 ra .
C H H T e T H K  H O H H T / ia p  c a H o a T A a  h k k h  y c y ^ A a  o a h h b a h :

. M o ^ex y A a cH A a  H OHoreH ry p y x , y u iA a raH  6ouiAaHFHH MOHOMep 
6 H p H K M a A a p H H  n o A H M ep H 3 a i;H H A au ] Ba noA H X O H A eH capH H A am  

6M A aH ;
• A H e H A H  B H H H A a p o M a T H K  6 n p w x M a A a p  c o n o A H M e p A a p H  

c r p y K T y p a c w r a  ( jjy H K p H O H a A  r y p y v i a p H H  x y u i H u i  o p p a A H  

( n o A H M e p a H a A o r H K  y 3 r a p H i i i A a p  y c y A H ) .

B h p h h h h  y c y A A a H  <j)OHAaAaHHiu M a p c a A ra  MyBO<})HKpoK 
} ^ n c o 6 A a H a A n ,  n y H X H , n o A H M ep A ap H H  x h m S b h h  y 3 ra p T H p H ii iA a p  

iiy A H  6 H A aH  OAHIU K yH H A arH  KHHHHHHAHXAap 6 H A a H  6oF A H K A H p:
• Kyn6oCK;HHAHAHK;
• x y n  M yx,H aT  T a A a 6  k;h a 3 A h ;

• 3 a * a p A H  M a ^ c y A O T A a p A a p  6 h a 8 h  H u i A a u i  3 a p y p a T H ;

• 6 o u iA a H F H H  M aK p o M O A ex y A aA a p H M H r C T p y K T y p a A ap H H H H r



KHCMaH 6y3HJIHlUH.
JK a^O H fla T ypaH  k3 t h o h h t  Ba aH H O H H T aap ( j) a K 3 T rn H a  

A H B H H H a6eH 3oaaH  CTHpoa c o n o a H M e p n  a c o c H f la  a M a a r a  

O U I H p H y i M O K f l a .

OKCH/yiaHyBHH-naiiTapHyiyBHH (oK C H ,iy iaH H U i-K ;aH T apn.nniii
y 3 r a p m u a a p H r a  KOflup 6 y a ra H H  K a6 n  H O H -a /iM aiu H H H iu  

y a r a p m u a a p H r a  xam k o a h p  6 y a r a H )  n o a H M e p a a p H H  
noyiM K O H flecapH fiaaui, noA H M epaau i Ba n o a H M e p a H o a o r H K  

y 3 r a p n w a a p  y cy aw  6H aaH  o a ra a A H
THflpoXMHOH, aHTpaXHHOH, Ha<j)TaXHHOH THO<j>eHOA B a 

a / ib f le r H f l^ a p  (4>opM a/ibflernA, a p e T a T /ib f le rH f l)  a c o c H A a rH  peA O K C - 
n o /iH M e p a a p H H  noaH K O H A eH caA H flaam  ycyA H  6 n a a H  o a H H a  a h .  

M acaA aH , f h a p o x h h o h h h  (JiopM aA bA erH A  6 n a a H
noyiHKO HABHcapHBAaui o p K a a a  K yftH AarH  Ty3H A H U X A arH  

OKCHAaoBHH-K;aHTapyBHH n o aH M ep aap H H  CHHTe3 k h j i h i u  a M a a r a  
ouiH pH A aA H .:

OH OH

K aTTHK  cop6eH T  CH(J>aTHAa (jjO H A aaaH H aaA H raH  CH H TeTH K  
H O H H TA ap e r a  c<()epHK r p a H y a a a a p  KypHHHUiHAa, e r a  H O T y rp H  
u iaK A A arH  A O H auaaap  KypHHHUiHAa H iu a a 6  H H K apH aaA H . C (j)epH K  
u ia K A A a rn  3 a p p a w a a a p  onT H M aapoK  x ,n co 6 aaH aA H , 6 y  x ,o a a T A a  
K o ao H H a A arw  cyw iyiH K  ok;hm h 3 h t  KaM K y u a a H H iu  6H A aH  

T a-bM H H aaH raH aH rH A aH  h o h h t h h h t  fiyK;oTHiiiAapH aH H a K a M asA H  Ba 
6 y H A a H  TauiK apH  "K aH H O B W  K aT aaM A a T e cK a p H  o k ;h m a h  
X K apaeH aapH H  a M a a ra  o u in p H iu  o co H aau iaA H .

CcJiepHK maKaAarn HOHHTaapHH cycneH3H0H (rpaHyaaaw) 
n o a H M e p H 3 a u H fla a u j e r a  noaH K O H A eH cau H aaau i 6 n a a H  o a H H a A H . 

r io a H M e p a a iu  e r a  noA H K O H A eH caTaam  6nnan  oA H H aA H raH  r e a a H  

C T p y K T y p a ra  s r a  S y a raH  A O H ana u jaK aH A arH  o a a h h  i^aTTHK;
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H O H H T /iap  M o /ie K y / ia /ia p a p o  MOKAapHHHr n a c r o T a c H  e a  K arrH X A H n , 
6 n n a »  H e re p a ^ a H a A H ra H , O yK H uira  m o h h a  O yA raH  x y cycH A T ra  a r a .  By 

HOHHTAap xaM  B y x x aH  Ba x y p y K  x o n aT A a  ce3H napA H  f o b b k a h k h h  
ce3aA H , 6 y  x o A a T  yA apH H  cyBCH3 a p H T M an ap A a  KyAnaiiJHH K a r ra  
p a flH y c A a rH  HOH/iapHH, M acan aH , c o p 6 u H H /ia m fla  x p n aT A a  6y 
HOHHTAap 03TH H 3 FOBaKAHKHH aHHKABMaHAH, 6 y  X0A3T yAapHH 
cyBCH3 apH T M aA apA a, w y H H H rA ex  K a r r a  p a A H y c A a rn  HOHAapHH, 
M aCaAaH HHpHK O praH H K  HOHAapHH COp6UHAAaUIAa l^yAAaiUHH 

n e r a p a A a O  k ^ h a h
P e a K p H H r a  K H p H iiiy B M H  K > 3 aH H B a n o A H M e p A H  c e r M e H T A a p  

o p a c H A a r n  030A 6 y u iA H K H H  K a r r a A a u i T H p H u i H H  aco c a H  y n  x h a  y c y a  

B h a s h  a M a A r a  o i u H p H i u  M y M K H H : r a n o r a H A a i n ,  T H K H A yB M H  a r e H T  

y 3 y H A H T H H H  p O C T A a iU  B a  H H e p T  3 p H T y B H H  K yiU H U I 6 H A a r .

T aA o reH A aiiiH H  h k k h  ycyA  6HAaH o a h 6  6 o pH A aA n: c t h p o a — AHeH 
peaK A H O TH  a p a A a u iM a c n ra  T eA oreH A apH H  (y rA e p o A  T ypT  x a o p h a ,  

aA K H A 6eH 30A A ap, aAKHA({)eHOAAap, c n n p T A a p  Ba 6ouiK ;aA ap.) 
A yujH A aA H ; 6yK T H pH A raH  x ,onaT A a K a r r a  f o b 3 k a h  x ax tM ra  a r a  O y n r a H  

K yM A H  6 y K y B H H  HOHHTAap OAHHaAH.
H k k h h m h  y cy A  OyfiHMa y3yH  3 3 h >k h p a h  THKHAyBMH a raH T A ap  - 

A neH A apA aH .A H M eT aK pH A aT A apA aH , aTH neH rnH K O A napA aH  Ba
6HC<J>eHOAAapAaH (]>OHAaAaHHAaAH. H H epT  apH iyBM H  HUJTHpoKHAa 
c o n o A H M e p A au iA a  [M acaA aH , lO K opn  yrA eB O A opoA A ap Ba cn n p T A a p ) 
y H H H r 6 n p  k h c m h  x o c h a  6 y A raH  conoA H M epH H H r M aTpw uacH A a 
y u J A a 6  ^OAHHaAH, Ba H H epT  apHTyBMHHH rpaH yA aA apA aH  MH^apHO 
T a u iA a H ra H A a H  c y H r  O yK M araH  \0 A aT A a  K a r r a  FOBax xa>KMHra 3 ra  
6 y A ra H  Ba pH B O H cnaH raH  h m k h  K>3ara a r a  OyAraH HOHHTAap fo c h a  
6yA aA H . B yH A afi HOHHTAap M aK poroB aK A H  x n c o 6 n aH aA H . ByKHin 
BaKTHAa y 3  C T pyK T ypacH H H  cai<pia6 k o a h u ih  ynyH  y A ap  1 5%  a s h  KaM 
6 y A M a ra H  THKHAyBMH areH T A aH  T apK H 6 T o n ra H  OyAHiuH K epax ..

B yH A aH  HOH H TA apHH H r COAHUlTHpMa (03aCH 2 0 -1 3 0  M2/ r  HH 
T auiK H A  aT aA H , r e A  C T p y K iy p a c H A a rn  HOHHTAap y n y H  a c a  y  oA aTA a 5 
m 2/ f  A3H ou jM an A H . M aK poroB aK A H  c T p y K T y p a A a rn  HOHHTAap 
F O B a K A a p n H H H r  A n a M e p H  2 0 - 1 0 0  h m  r a n a  eT aA H ; r e A A H  

c r p y x T y p a A a r H  HOHHTAap FOBaKAapH 5 h m  a s h  oiuM aiiA H raH  
A H a M e T p r a  a r a .

T ax M H H aH  6 n p  x h a  y A n a M A a rn  FOBaxAHKKa a r a  6 y n ra H  
H O H H TA ap U30F06CIKJ1U  A e6  aTaA aA H .
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SH3HHHT MaMAaKaTHMH3fla HOHHTAap iQ W H flarH H a 

6enr  H AaHaflH:
• KY —  yHMBepca^ xaTHOHHTAap (xyHAH KHCAOTaAH);
• KB —  6y4>ep K aT H O H H T /iap  (xyH CH3 KHCAOTaAH];

• KO —  (j)OC(t)Op HOpflOH XaTHOHHTAap;
• AB —  M i^opn  acocyiH  aHHOHHTyiap (x y n A H  acocjiu);
• AH — KyHH aC O C A H  aHHOHHTAap (xyHCH3 aCOCAH];
• AHKB (K yflH acocA H  aH H OH H TA ap, Bycfiep k b t h o h h t )  —  

T apK H B H fla  KyncH3 a o c o  Ba xyHCH3 k h c a o t 3 r y p j o y i a p n  B yA raH  

noA HaM (j)OA H TAap;
• AHK<t> — xyHCH3 acocA H  Ba <J>oc<j>opHopAOH ry p y x A a p f la H  

T a p x n B  T o n ra H  noAH3McJ)0AHTA3p Ba B o m x a A a p .
B y  xap ijiA apA aH  xeiiH H  jK O H A am raH  Ba T a r n r a  h h 3 h 6  x y iiH A raH  

c o H A a p  HiuAaB HHXHAraH MapKaHHHr T apT H B  paxaM H H H  BH AflHpaflH . 

T a r w r a  h h 3 h 6 K yiiHAraH K eiiHH rH  pax ;aM  THKHAyBHH areH T H H H r 
<J)OH3 TapKH 6H HH  BHAflHpaflH. M aK p o ro B aK A H  HOHHTAap y n y H  n  
*ap<j>H (ex H  1 paxaM H ) KyiuHAaflH. H aB B aT fla rw  S a ^ a H  n  xap<t>HAaH  
KeiiHH KeAaflHraH, BepTHKaA h h 3 h k  Bh a b h  awpaTHAran paxaM FOBaK 
XOCHA KHAyBHHHHHr TapKHfiHHH B H A flH paflH  (%  6KH yA y iH A apfla  ) . 
U ly H f la i i  x h a h 6, KBB-I-10F1 M ap K acn  1 0 %  THKHAyBHH areH T A H  
MaKpOFOBaKAH 6y<}>ep KaTHOHHTHH B H A flH paflH .

Bnp x a T o p  xoA A apfla  HOHHTAapHH x o m  a u i e  a c o c H fla  
BeArHAaHaflH. MacanaH, 3J\3 (3THAeHflHaMHH, anHXAoprHflpHH), 
riAH, n3H  [nOAHaxpHAOHHTpHA, nOAH3THAeHHMHH), BI1 
(BHHHAnHpHflHH), M B n  (MeTHABHHHAnHpHflHH) Ba 6 0UJXaAap.

H eT  flaB A aT A apfla HOHHTAapHH <},H P M a- 3aB O fl exH  u ia x a p  
H O M A ap n  6y iiH H a BeATHAam xeH r T a p x a A r a H . M acaA aH , P occH H fla 
y H T a  x o p x o H a  HOHHTAap H iuA a6 H H x;apaflH : « K ap 6 o A H T »  A)K
(K eM ep o B O  rnaxpH ), «A 30t » A)K (K e M e p o B o  u iax ,pH ), 
«ypaA X H M nA 3C T » A>K (H h>k h h h  T a rH A  u ia x p n ) .

1 .1 -jx a flB aA A a p fla  y3HM H3fla H iuA aB  H H K apH A aflH raH  HOHHTAap 
M a p x a A a p n  y n y H  xom  a u ie  T a p x H 6 H  B yiiH H a xypcaT K H H A ap  
KeA TH pH A TaH .

M yH aA H uiH  6yiiH H a H OH-aAM auiHHyBHH M a re p H a A A a p  yH T a 

a c o c H i i  r y p y x r a  ByAHHaflH:
• apH M aiiflHraH  HOHHTAap (copB eH T A ap);
.  M eM fipaH aA ap;
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.  a p H H A H r a H  nO A H 3 A CKTpOA H TA 3 p  (M yK T H pyB H H A ap,

K o a r y j i B H T j ia p ,  4> A 0K y.nfiH T A ap , < j> A O T o p e a reH T A ap ).
l . l - w a A B a ^

M A K f l a  H u iy ia 6  M H K a p n / ia A H ra H  K aT H O H H T A ap  M a p K a n a p H y n y H
XOM a i u e  T a p K H S H H H H r TaCHH(j)H

f F  '  0,1 h . NaOH ^
(CaCI2)
OyfiHHa KaTHOHHTHHHr AcocHfixoM.auig 1
CT3THK COHHOlTHDMa ______ ACOCHH XOM auJe .

rypyx/iapanMauiHHyB xawMH, n n / r  
CHFHMH 

I t^.Mr-3KB/r
FlosiUMepujanuoH cyjibifioKuc/iomcuiu KamuoHurruiap 

4 ,9 -5 ,1  (4 ,6 -

KaTHOHHT
MapxacH

Ifc*

K y-2

Ky-3
KY-4

CAB

CEC 

CEC-P 

CM -12 

CXB 

C3

4,8)

5.5 (5 ,2)

5.6  (5 ,4 )

4.2 (4 ,0 )

2 3 -2 ,7  (2 .5 )

3.2 (2 ,5 ) 

4,5

6 , 8  (3 ,5 -4 ,2 )  

4 ,9  (3 ,9)

2 .8 -3 .0

2 .5 -3 ,0  

3 .0

3 .5 -4 ,0

2 .5 -3 ,0

1 .9 -2 ,0

1 ,9 -3 ,0

-SO3 H

-SO3 H

-SO3H

-SO3 H

-SO3 H

-SO3H, -OH, - 
COOH 

-SO3 H, 
-COOH 

-SO3 H, 
-COOH 

-SO3 H, 
-COOH

CTHpoa, ABB

BHHHaHa((iTa/iHH, ABB 

AueHa())THaeH, ABE 

CTHpoa, ABB 
EjrraflHeH-CTHpoa 

xaysyx

ByTaflMeH/iM pe3HHa

ManeHH aHTHflpHflH, 
CTHpoa, ABB

IloaHBHHHaxaopHA 

PlOjTHaTH.TCH

no/tuMepu3anuoHe tpocifiopHopdoH KamuoHumjiap

K<J>-1 5,0  (0 .5) 2,7 -po3h2
-po3h2,

CTHpoa, ABE

K9>-2 7,0 (1 ,0) 2,7 -ch2po3
-ch2po3h2

CTHpoa, ABB

K<t>-3 3.5 (0 ,5) 3,0 -po2h2 BHHHaHa<t>TaaHH, ABB
K<D-4 5,5 (1 ,0) 3,0 -ch2po3h2 BHHHAHa4>TaaHH, ABB

C<J> 1 0 , 2 3,5 -po3h2 Cth po/i, ABB

C<J>-M 1 0 , 2 - 1 0 , 8 1 - 1 0 -po3h 2 CTHpOa4>OC(J)OH KHCJlOTa- 
HHHr AHXJIOpaH THflpHAH,
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UBE

no/iuMepu3aiiuoH xapBoxcuyi xamuoHum/iap

K6-1 10,0 2,7 -COOH
MeTaKpH/l KHOIOTaCM,

HBB

KE-2 10,0 - -C00H MeTM/J3KpH/!aT, ABE

KE-3 6,7 (0,1) 2,8 -COOH AKpwaoHHTpHa, A BE,

KB-4 8,5-9,5 (0,1) 2,5-4,0 -COOH MeTHaMCTaKpHaaT, A B B

c r - i 8,9 2,0-2,5 -COOH MeTHaMeTaKpHaaT, A ES B

KC-1 10,0(1,0) 2,8 -COOH
MaaeHH anrnapH/in, 
MeTHaaKpnaaT, flBB

KH 6,0 — -COOH AKpnaoHHTpHa, /)BB |

KM 7,4-7,6 - -COOH
MeTaKpaaH KHCaoTacH, 1 

ABB
HMfl

(KMT) 7,8-8,8 - -COOH
MeTaxpHa KHCaoTacH, 

HBB
KM T

KMflA
KM TE

10,1 (0,4) 3,5 -COOH
MeTaicpna KHCaoTacH, 

axpHaaMHa

KP 7,7 - -COOH
MeTaxpna KHCaoTacH,

HBE
riojiuKOHdeHcamioH cyjibtpOKuc/iomojiu Kam uoH um nap

K y - i 4,2-4,7 (2,0­
2,5)

2,7-3,0 -s o 3h , -OH <J)eHô cy/ib-c|)OJCMaiOTa, | 
<J)opMajibflerHfl j

Ky-5 3,0 (2,5) 5,7 -s o 3h
Ha4»Ta7iHH-

cy b̂<J)OKHcaoTa,
<f>opMa/ibAerHA

Ky-6 5,5 (3,4) 2,7 -so3h ,
-COOH

AueHa(J>TeH,
(JjopMajibflerHA

Ky-7 5,5 (3,2) 3,0 -s o3h , -OH
OeHo^6eH3aLnbAerHA, j 
2,l-AHcy^b(|)OKHcnoTa, 

4>opMaJibAerHA !

Ky-8 6,0 (4,0) 5,0 -s o 3h , -OH
O choa, a/iH(J)aTHK 

cyAb(J>oa^bAerHAAap, J 
4>opManbAerHA i

CH 6,5 (3,9) 3,0 -s o 3h , -o h O choaah  HOBo îaK/iap i
CC<P 3.9-4.0 3,7 -s o3h , -o h CTHpo/i, (J)opMa7ibAerMA :

MCO-3 4,3 (1.8) 2,8 -s o 3h , -o h
Xjiop6eH3o/icyAb- j 

c^OKMcnoTa,
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(fjopMayibflerHfl

MC<t 3,0 (2.4) 5,0-7,0 -s o 3h
HatfjTajiHH,

(JjopMa/ib^erHfl

Ky-6<t> 5,6 (3,8) 3,0
-SOj H.
-C00H

Ai*eHa(j)TeH, cf)eHo/i, 
(J)opMa^ibAerHfl

Ky-9 6,0 (3,5) 5,0
-SO3H,
-C00H

(PeHO/i, KeTOH^iapHMHr 
cy ji b <J> 0  k h cn OTa/i a  p h, 

4)opMa^bAerHfl

Ky-21 5,5 (4,5) 4,0 -SO3H
HacJ)TaAHHcy^b4)o- 

KHC/ioTa, 4>opMa/ibAerHA

flosiuKOHdeHcaituoH Kap6oKcuyi KamuoHum/iap

K E-5 7,5 6,0
-C00H,

-OH

MoHOX^opcnpica
KHC/IOT3CH, pe30pUHH,

4>opMa^bAerHA

KP<l>y
K tto y

KP<t»i>y
2,5-4,0 2,5-3,2 -C00H,

-OH

MoiioxiiopcHpKa 
KHcnoTacH, pe3opi;HH, 

cjjeHo^

K<t>yA 3,0-3,3 2,2-2,5 -COOH,
-OH

OeHOKCHCMpKa 
KMCHOTaCH, aHH30iI,

4>opMayibAerHA

K o y x 3,0-3,5 2,5-2,7 -COOH,
-OH

<l>eHOKCHCHpKa 
KHcyioTacH, n- 
xjiopfyeHOJi, 

4>opMa^bAerHA

K<py 4,8-6,0 3,0-4,0 -COOH,
-OH

OeHOKCHCHpKa
KHCHOTaCM,

(J>e HO/i(j) opMayi b-Ae rHA
nosiuKOHdeHcaifuoH <f>oc<popHopdoH ea MuuibXKHopdoH KamuoHumjtap

P<J> 5,0 — -PO3H2. -OH <J>eH07I, pe3opAHH, 
c|)opMa^bAerHA

B<t> 4,5 3,0-3,5 -PO4H2 riOJIMBMHHJI CnHpTM

AP 3,0 1,5-1,6 -As0 3H2,
-OH

0KCH<J>eHH^Kpe3OJI
KHCyiOTaCH,

4>opMayibAerMA
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1.2->KaflBayi 
M /IX  fla  m u iia S  HH K apH yiaflH raH  a H H o m n v ia p H H H r KHCK^wa

P "
Ah h o h h t

M apKacH

0,1 H. HCI 
(NaCl),6yfiHHa

CT3THK
aaMaiLH-HyB

EyKKaH 
aHHOHHT- 

HHHT 
COaHUITHpMa 

X3JKMH, m/t/ kt

•PyuKUHonaa
ry p y v ia p

•
A cock  h xoM -aiue

CMfHMH
Mr-3KB/r ______________ J i

K y w u  a co c jtu  n o /iu M ep u 3 a p u o H  aHUOHurruiap

A B-1S 3,8 (1,6) 2,9 -N-(CH3)3
C m p o n ,  J \BB,

TpHMeTHyiaMHH

A B -17 3 ,6 -4 ,2  (3,4­
3.7) 2 ,5-3 ,3 -N*(CH3)3

CTHpOTI, JXBB, 
TpHMeTM^aMHH

A B -171 3 ,5 -4 ,0 5 ,0 -8 ,5 -N*(CH3) 3 C rn p o ji,  /IB B ,
TpHMeTH/iaMHH

A B -18 3,0 (1,5) 3,0
CTHpozi, /IB B , 

FlHpMflHH

A B -19 3,0 (2,5) 3,2 -N*(CH3) 3
B H H HJ\ Ha(J)Tayi H H, 

/IBB, TpHMeTH/iaMHH

A B -20 3,5 (1,5) 3 ,0-3 ,2
- t >

2-BMHM^nHpHAHH,
ABE

A B -21 3 ,3 -3 ,4  (2,8­
3,3)

3 ,8-4 ,3 -N*(CH3)3 AueHa<J)TH7ieH, /IBB

A B -211 2,4  (1,7) — -N-(CH3) 3 Ai;eHa4>TH/ieH, /IBB

A B -23 3,5 (1,5) 2 ,8-3 ,2

1

2 -M em n -5 -
BHHHJinMpHAHH, /JBB

~ ■
CTHpOTl, /IBB,

A B -27 4,0  (3,7) 2,6 -N '(CH 3) 2C2H2OH ^HMeTHyiaMHHJiap,
BTHTieHOKCHA

A flB -1 2,8 (2,2) — -N-R5 —

A CA-2 1,9 - -N'Ra
CTHpoyi,

TpHMeTHyiAHaMHH

r^HUHAH^MeTaKpH-
M T 2 ,9-3 ,0 3 ,1 -4 ,4 -N-(CH3) 3 /I3T, /I3T, 

TpMMCTMJraMttH--------
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O ' r^HUHflH^MeTaKpH- 
^ T ,A 3 T .n H PHflHH

O CTHpon, ABB,
i n „ PHA»H

K y w u  0C0CM1 n 0JiuK0HdeHcaHU0H aHUOHum/iap

O iih Pw h ,  n3riA,
anHXJioprMflpHH

,B - i6 r (1 ,2 -1 .4 ]

zIIIXzII
U 3H A ,

n 3 K 6,0 [1,9) 3,5 -N’R3, =n h , = n 3nHXJ10prHAPHH,
flHMeTH^cy^b^aT

AH-4

KyHCU3 qcocau  no jiuM epuja ifU O H e aH uoH unm ap
FlOAHBHHHAX/IopHA, 

6 ,5  +.0 =NB, CEN aMMMaK

AH-7
" 1 

7.4 3.5 =NH, CEN
noyiHBHHM^XJIOpHA.

n a n A

AH-10
AH-15
AH-17

AH-18

10,0
5.5

4.5

. 3 ,5-5 ,0

4.0
2.0 

2,5

2,0-2.5

— NH2 
— n h 2 

=NH

=N

A/I/IH/iaMHHTiap 

CTHpO^, ABB 

CTHpOJI, ABB 

CTHpO/I, ABB, 
AHMeTH/iaMHH

AH-19

AH-20

6,0

3,0

2.5

2,2

-NH2, =n h , = n 

-n h 2, =nh

CTHpo/i, a b b , n sriA

CTHpOJl, ABB, 
aMMHaK

AH-21 6,0 2,8 -n h 2, =nh
Cthpoti, ABB,

3TH^eHAHaMHH

AH-22 7,0 2 -n h 2, =nh
CTHpo/i, ABB, 

amneHAHaMHH

AH-23 5-6 ,5 2,0-2.4 ■....X J 2-BHHH/inHpHAHH,
ABB

AH-25 5-6 ,2 1,8-2,2 XX 2-M emn-5-
BHHHJinHpMAHH, ABB

AAB-3 3,8 — — n h 2 —
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Bn-i 6,5 - | XX1 2 -M e T H a -5 -  j
j BHHHJJPHpHAHH, A B B  j

Bn-2 J 6,0 | -  I XX I 2 -M eT H B -5 - 
BHHHJi nHpHAHH,  2 J3 T  j

Kyvcus acocrni noAUKOiideiicapuoH anuom im jiap

A H - 1 4 ,2 |  2 , 2 - 2 , 7
f = N H ,  = N M e / ia M H H ,  j 

j ( p o p M a j j b A e r H #  |

A H -2 < D

A H -2 < J> T
8 , 5 - 1 0 , 0 2 , 5 - 3 , 2

j  = N H ,  E N J r & r i A ,  ( p c H o / j ,  I

j ( p o p M a j i b # e r H A  j

A H - 9 4 , 5 3 , 0

= N H ,  = N 0CHOJI,  
j ( p o p M a / i b / i e r H A ,  1 

I 3 M M O H H H  T y 3 J j a p H  j

A H - 3 1 9 , 5 - 1 0 , 5 2 , 6 - 3 , 2

= N H ,  = N r 7 3 f I A ,

a n n x j i o p r H A p H H ,

3 M M H 3 K

H O ,  H , 

M H
4 , 1 - 4 , 4 -  1

= N H ,  = N  j M o n e B H H a ,  M e y ia M H H , 

r y a H H f l  h h , 

( j j o p M a - a b / i e r H A

M M T 3 , 8 1 , 6 - 2 , 0

zIIIscZII

W o w e B H H a , M e j ia M H H , | 
r y a H H / j H H ,  1 

<| ) o p M a a b A e r H A  |

3 / p - i o n
8 , 5 - 9 , 5  ( 1 , 0 -  

1 , 3 )
3 , 2 - 4 , 0 - N 'R a ,  = n h , = n

n a n  a ,  j 

3 I I H X /1 0 p r H ^ p M H  J

% u cK ,a p m u p u /i3 a H  S e j ta u jia p :  / ( B E  —  £ H B H H H / i6 e H 3 0 / i, n S l l A  —  

no/iH3TH^eHnoyiHaMHH, fl3T —  TpH3TH7iewviHKO.iiHHHr flHMeTaKpHA 
3(j)HpH

1 . 2  H oH -a /iM aiD H H yB M H  M a T e p n a u iT ia p H H H r  6 a p K ,a p o p .» i H r n

H o m n v i a p  K ynH H na io k ;o p h  T e M n e p a T y p a A a p f l a  fyao jinaH M ii 
3 0 H a y ia p H f la ,  a rp e c c H B  M y x ,H T aap ^ a  s K c n / iy a T a i^ w a  k ;h / ih l i i  y n y H  

M y y ia c a y u ia H ra H  6ynn6, 6 y  h o h h t h h  aB B a y iaH  k h m c b h h ,  T e p M H K  B a  
pa^HaifHOH 6a*OAaui 3apyp sK aHAHrHHH KypcaTaflH.

Eax,o/iaw M e3om iapu  
M oH a^M auiH H yB H H  M a T e p H a a H H H r T y p f-y H A H rH H H  aH H K  6 h a h i u  

S K c n e p H M e H T  l y f p w  K yfiH A raH  m a p o H T J i a p f l a )  C T a 6 m iA H K H H  
6 a x ;o y ia m H H H r  T y f p a  K pH TepH H CH H H  T a a / i a i u r a  6 o f j i h k . .
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M o H a jiM a u iH H y B H H  M a T e p n a / iH H H r  3 H r  M y x n M  x y c y c H H T A a p H A a H

6 n p w  c h f h m  a / i M a u jH H y B H  O y A ra H A H T H A a H , a c o c H H  s i t h Oo p h h

H O H H T ^ a p A a r H  <}>yHKAHOHaA r y p y x a a p H H H r  y 3 r a P HUJHHn

6 e j i r m i a u i r a  i^ a p a T H A a A H . I I o a h h c k h h  TOM OHHAaH k h p h t h a t b h

H O H H T A a p H H H T  T e p M o O a p K A p o p A H K  K p H T e p H H C H  -  CHFHM

aA M aiuH H yB H H H H r h h c 6 h h  fiyKOTHAHUJAapH L  = 1 0 0  (Eo -  E ) / E o  -  
p a u H O H a A  O ap ^ap o p A H K H H  6a*0A auJA a K eHr TapK ;aA raH AH p. EHpoi^, 
a r a p  h o a h h h h ,  6 h p h h h h  Ba h k k h h h h  TapTH6A H  k h h c t h k  
T e H r A a M a A a p A a H  k c a h 6  H H K A AH raH  6yA caK ,

E  = E q — k x̂t

£  =  ^ t ,

£  = V 0  +  W ) .
y  x ,o A A a  c h * h m  a A M a u iH H y B M H H H r  h h c 6 h h  H y n ;o T H u iA a p H

£, = fe 10Ox/£0,

£, = 1 0 0 ( 1 - ^ ' ) ,

I ,  =  1 0 0 /(1  +  1 /* , £ 0t )  

tJ ia i^ a T  6 h p h h h h  t 3 P t h 6 a h  T eH rA aM aA ap  x,0A 3T H A arH H a 6 ou iA aH F H H  

c h f h m  a A M a u iH H y B H ra  6oFA H K 6yA M aH A H ..
T e p M o 6 a p K ; a p o p A H K  K 03(jx)> H i;H eH T H  K T , k h m c b h h  

O a p ^ a p o p A H K  K03cJxJ>HAHeHTH KX h  paflHai(HOH SapK apopAH K  
K 0 3 4 > (J )H A H e H T H  K P  K p H T e p H H A a p H  -  yMyMHH K p H T e p H H A a p  

x ,H c o 6 A a H a A H A a p .

K T  =  C O E _ F _  l { C O E ^ V m ) ,

K X  =  n O E ^ K . .  / ( n O E „ K „  ) ,

k p - 3 / ( a ‘k ),

B y  e p A a  CO E —  c t 3 t h k  (M yB03aHaT) aAMauiHHyB c h f h m h ;  V —

S y K K a H  H OHHTHHHT COAHIUTHpMa Xa>KMH; I1 0 E  —  TyAHK; aA M auiH H yB  

CH FH M H, K  —  HaMABHyBWaHAHK K03<j)<}>HAHeHTH; 3  —  HOHHTHHHT 

3 K B H B 3 A eH T  OFHpAHTH,* Ec —  K ypyK  HOHHTHHHT aA M auiH H yB  CHFHMH.

3 h t  H iu o H a p A H , aMMO MaiuaK;KaTAH Ba T e 3 K o p  6 y A M a ra H  M e30H  -  

6 y  K H 3A H PH IH  B ai^TH A a 4>yHKlJHOH3A TypjO yiapH H H T JKOHAaUjyBHHHHT 

3A eK T pO (j)H A  B a HytCAe(j)HA peaK l^H H A apH H H H T TC3AHK 

K O H C T a H T aA a p H  K H H M aTA apH flaH  Ba H ypA aH H m  B aic rH A a 

4>yH K A H O H aA  r y p y v i a p  T a p K n O H A arn  6 o F A a p H H H r paA H O A H 3
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Te3.nHK.napH K H H M am apH flaH  K e;iH 6 h h k h 6  H O H H T /iapH H H r c h f h m  

aiiM aujH H yBH  y3 rap H u iH  ByHHHa K pH T epH H C H flnp . X^03Hpwa a rp e c c H B  

M y^HTyiap, Ba 0 K a w i0 B H H ;ia p  raT>CH pH fla B aK T w p a  c h f h m  

anM auiHH yBH HH H r y 3 ra p n u iH  K jarbH H  K ;oHyHHHT.napH 

6e /irH /iaH M araH , Ba 6 y  x,onarp,a (MyMKHH p a / i a p  s h f  h k ;h h  6 o m /ia H F H H  
c h f h m  a/iM auiHHyB H aM yH a/iapH H H  x y /y ia H ra H  * o .n f la )  6 a p « ;a p o p /iH K  

KpHTepHHCH CH(j)aTHfla 6H p XHB CH HO B/iap B aK T H fla rH  CHFHM 
a^iM aujHHyBHHHHr h h c 6 h h  H yK O T H ^H iu ^ ap H flaH  (J’o S f la -n a H H iu  

M yMKHH.

H cT an ra H  T a tc n p  BaiyTH fla h o h h t  M a T p n y a c H f la rH  

y 3 ra p H iu a a p H H  6axo .na iii y n y H  K y ftH fla rH  K p H T e p H H /ia p A a H  
(|)OHflayiaHHaaflH: HaMiiaHHUi K03(j)(j>HpHeHTHHHHr y 3 ra p H U iH ,

M accaH H H r 6yKKaH Ba n y p y x  x o jia T f la rH  y 3 ra p H W H , T au iK H  a p H T M a r a  
a>xpaflH6 h h k k 3 h  M axcy^ioT/iapHHHr Ta6H aTH  Ba m h k ^ o p h h h  
y 3 ra p H u iH  By BaKT.ua c rp y K T y p aB H H  y 3 r a p H u u ia p  B a M a T p n p a r a  
6 o r^ a H ra H  ry p y jy iap H H H r Ba aT O M /iapH H H r y H ^ a H  y3H JTH6 k o - h h lu h  
K H Co6H ra H oicnaHHiu, CTpyK Typa 6y3H /iH U iH , B y p T H iu  § k h  c h k h h h u i  

5 K ap aeH ^ a p n  6ynn6 y ra iiiH H H  aH H K piaui MyMKHH.
B h p  K aTop x cuu iapA a  n o /iH M e p  M a T p n p a  T y 3 H .n n iiiH H H H r 

6Hp)KHHC^H 3MaOIHI-H H H epT apH TyB H H  H UITHpO K Hfla > K apaeH H H  
o h h 6  B o p n u i BaKTHfla yHH CHHTe3 k ;h7 ihu i iu a p o H T n a p H  6m aH  
aHHiyiaHaflH. ByHflan h o h h t  H aM yH a/iapH pa M aT pH pa.ua p a  h a  
3 T H /rraH  FOBaK/iap x y cy cH B T H ra  s r a  6 y / i r a H  M ycT ax,K aM  
C T p y K T y p an ap  TapK H 6 T onaflH . F O B aK /iap  c o h h  Ba y j in a M H a p H r a  K y p a  

H OHHTaapHH uiapT /iH  paB H uifla  r e ;u iH ,  H 30F 0B aic /iH  Ba M a K p o r o B a m iH  
T y p n a p r a  BynH HaflH . IlIyHH H a 3 a p f la  T y T H m  3 a p y p K H , a  M a n  h  h  
>KHxaTflaH HCTayiraH HOHHT.ua M ycT a^K aM  C T p y K T y p a /iH  y n a C T K a n a p  
MaB>KyflflHp. M ycraxK aM  c rp y K T y p a / iH  y H a c r K a n a p H H H r  h h c S h h  

y jiy n iH  r e j u w  HaM yHaflaH  h 3 0 F 0 B 3 k /ih  Ba M a K p o F O B a m iH ra n a  
o p T a flH . M oH H TaapH H H r H 3 0 F 0 8 a K /iH  H a M y H a n a p H  y n y H
[M aK poFO B aK B H aapH flaH  (j>apKpiH y n a p o K )  F O B aK JiapH H H r y j i n a M ^ a p n  
ByHHwa T apK aaH uiH H H H r H HcBaTaH  T o p  A H a n a 3 0 H H  x a p a K T e p /iH A H p . 
T y p ry H B H rH  b x u ih  y p raH H A raH  M a K p o ro B a K /m  H O H H TA ap C H p a c n r a  

K Y -2 3 -8 , K y - 2 3 - 1 5 ,  K y - 2 3 - 3 0 ,  A M n  B a x .k . K aT H O H H T A apH H H
KHpHTHUI MyMKHH. M oH H TA apH H H r nO A H M ep M a T p H p a A a p H H H H T  
C T p y K T y p aaap H H H H r ByHflaH \a M  6 n p  x h a  k h h m b t a h  3 M a c A H rH  

<})0pMa^bAerHfl 6 h a  aH a p o M a ra K  y rn e B O A o p o /y ia p H H
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K O H fleH cau H H JiaS  o /iH H ra H  gk h  anH X A oprH A P 6 h a 8 h 
n o / i H 3 T H / ie H n o J in a M H H j ia p H H  K 0 H A e H c a p H a ^ a 6  O A H H raH

H a M y H a ^ a p H A a  K y 3 aT H A aA H .
K y p n H H 6  TypH6AM KH, riOAHMep M aT pH paJiapH H H H r 6 h p > k h h c a h  

3 M a c n H rH  (J>yHKi;HOHaa r y p jo y i a p  KHpHTHAraHAaH c y H r HOHHTAapAa 
j^aM c a iv ia H H 6  KOAap 3 k 3 h .  A h h a p o k ; k ;h a h 6  a ih ra H A a , 
n o A H M e p a H aA o rH K  y 3 ra p H ii iA a p  6oci<nMHAa -  conoA H M epA apH H  
cyAb<}>aT eKH XAopcyAbc}>OH KHCAOTacH 6 n a a H  h u ja o b  6epH A raH A a, 
c y H rrw  aM H H /iau jA aH  k c h h h  xAopM eTHAAauiAa cj>occj)HH Ba 4>oc(J)oh 
r y p y j y i a p n  X A opnA A apH H H  coByH A a6 T p n - Ba neH T axA opH A  6 n /ia H  
<J)Oc4>Op/laHTHpHUJAa -  Cy./Ib<))OH/iap (R-SO2-R), MeTHAeH MOKJiapH 
(R -C H 2-R )  Ba (J>oc(}>oh HOKJiapH \ o c h a  6yAHUJH > y ico6H ra  
M aT p H p aH H H r KHCMaH M0KA3HHIIIH 3X.THMOAH AOHMO M3B>KyAAHp 
B y H A a n  T a u iK ;a p n  4>yHKHH 0H ail ry p jo y ia p  c t h p o a h h h t  0- B a n- 
x ,o j i a T a a p n r a  B a CTHpoAAarH x - f lB B  g k h  x - s t h a c t h p o a  
x ,O A aT A ap n ra  k h p h u i h  MyMKHH.

K o H A G H c n p y ia H ra H  ap o M aT H K  h a p o a h  c H c re M a A a p  y s y H  

(J iy H K p H O H a /i r y p y x / i a p H H  a/ieM G H T ap  BHGHKaHHHr T ypA H  
x ,o / i a T / i a p H r a  k h p h t h u i  y n y H  B a  yA ap H H H r y3H AH W H  xycycH B T H  

6 y f lH 4 a  H O T eK H C iiH rH  K >3ara k g j ih iu h  y n y H  w y A a  K a r r a  
H M K O H H H T A apH  M aB w yA A H p.

B a p w a  c a H a 6  y m n r a H  (j>aK TopA ap M OAeKyAflp c a T X A a rn  
T a p K H 6 H  6 y f iH H a  6 n p  a c h h c a h  h o h h t a b p h h  o a h u i  s jc t h m o a h h h  

MyC T aC H O  3T 3A H . T agH H H K H , H O H H TA apH H H r 6 H p  2KHHCAH SMaCAHTH 

y A a p H H H r  A H 3 A H p H A H m ra , H y p A a H T H p n u ira  Ba arpGCCHB M y^H T A ap  
T a i c n p n r a  T y p r y H A H r H r a  r a i c H p  K ypcaT aA H .

T e p M o zu d p o jiu m u K  G a p q a p o p jiu x
J O a o p h  T C M n e p a T y p a A a p A a  y 3 0 K  b b k t  AaBOMHAa S K c n A y a T ap H fl 

K H A H m ra  M yA >K 3A A aH raH  H O H H T A apra T e p M o 6 a p K a p o p A H K  

>KH)^aTHAaH K a rb H H  T a A a 6 A a p  i^yftHAaAH. K y p y K  ^O A aT A arH  

H O H H T A ap H H H r C T p y K T y p a A a p H  6y3H A H m H  x ca p aeH A a p H  M a T p n p a  Ba 

H O H H reH  r y p y v r a p H H H r  T epM H K  TypryH A H TH H H  Ma*bAyM A a p a x ra A a  

6 a \ O A a u i r a  B a C T p y K T y p a H H H r 6 y  S A eM eH T A apH A a C T pyK T ypa  

6 y 3 H A H U !H H H H r 6 o u iA aH F H H  T e M n e p a T y p a c H H H  aH H K A a m ra  h m k o h  

6 e p a A H .  M o H H T A a p H H H r T yp ryH A H T H  x y cy c H H T A ap H ra  s m a A a  aH H K  

6aA O H H  T ep M H K  TH A P0A H 3 A O paeH A apH H H  T3AAHK AHAH1U HOFHAa
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C y j ib t f io x a m u o H u m / ia p d a z u  m e p M O Z u d p o s iu m u K  
S a p ^ a p o p y iu e u

CyBfla Ba cyBAH a p H T M a /ia p fla  n;n3f lH p n u j  B a ^ T H fla  

Cy^lb(J)OKaTHOHHTyiapHHHr CHFHM 3A M aiIJH H yBH H H H r K aM aH HIU HTH  

o a h 6  K e^aflH iuaH  aocH H  peaK pH A  f le c y / ib c j ja p / ia u u  p eaK p H H C H  
^ H co 6 aa H a flH . B o flo p o /i w aK A H A arn  cyA b<}>oK aTH OH H TA apH H  

f le c y a b ( |)H p a a u j cyB H iuTH poK H pa 6 y a a 6  jn ra flH  Ba a p H T M a ra  h o h h t  
c h f h m  aBM auiHHyBH HyKOTHaHiUHflaH h k k h  M ap T a  opTH K ; 6 y / i r a H  

B O flopofl Ba cyabc[)aT-H O HBapHH Hr 3 K b h b 3 a g h t  M H K A opA a a> x p aA H 6  
h h k h u i h  6nA aH  Ky3aTHBaflH (1.3->K aA B a/i).

1 .3 - w a f lB a / i  

Ky-2 KaTHOHHTH xycycHATAapHHHHr 195 °C fla  cyB pa
K H 3flH pH araH flaH  c y H r y 3 r a p H iu H

KypyK KSTHOHHTBHHr u a c c a f
H i  E- 0,SH\ 0 S SOV  K, r  Ka, Mo/ib f ly K O T H iu H ,%

“  MOnk/Kr HMb/Kr H ,0 /r  H!° / M<u,b 3KcnePHMeH w co6aaH raH
n a T p H u a  M aT pm ja  M aT pnixa M aT p H q a c y / ib tp o r y p y *  r a n  T

a ,  '  K y p c a T X H H /ia p
f c ' r  » -■ K y p c a T K H H n a p  . J j l

6ep«m  MyMKHH.

0 7,85 0 0 2,01 14,4 0 0

12 531 2,54 2,58 1.47 15,4 13,6 13,0

18 4,69 3,14 3,10 1,30 15,4 15,3 16,1

40 2,96 4,87 4,79 0,83 15,6 25,5 25,0

96 1,62 6,23 6,24 0,46 15,8 31,2 31,8

240 0,75 7,09 7,11 0,25 18,5 37,1 36,3

SKcnepHMGHT fiy /m  6HAaH TonH A raH  Ba a>xpaAH6 H H K aeT raH  
cyab(j)aT  KHaioTacH M accacH  6yfiHHa *H co6A aH raH  M a c c a y ia p  
HyKOTHAHuiHHHHr moc k g a h iu h ,  A ecyA bcjiH pA aui
CyAb(|)OKaTHOHHTHHHr CHFHM 3/IM3UlHHyBH K aM aH H LU H ra aCOCHH 
c a 6 a 6  aKaHAHrHAaH flaAOAaT 6epaflH . IIJyHH T a iK H A A au i jk o h 3 k h ,  
Ky-2 KaTHOHHTHHHHT Ka (HaM AaHHlU 3KBHBaACHT K03(j)<}>HpHBHTH) 
c h fh m  aAMauiHHyB KHHMaTAapHHHHr K a i r a  A H an a30H A apH A a 
aMaAHH WH^aTAaH jte rapM ac 6yAH6 KOAaBepaAH, 6 y  a c a  n o A H M e p  

M aTpnpacH H H H r 195 °C cyBAa tO K opn  T y p ry H A H K K a ara aK aH A H FH H H  

KypcaTaAH.
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K y n H H H a  c T H p o n  Ba flH B H H H ^6eH 30/i a co c H A a rn  

K a T H O H M T jia p H H  H U iK opH H  M y ^ n m a p A a  A ecy A b < j)H p A aiu  i^apHHHG 

MaB>KyA 3M ac eKH c e 3H /ia p c H 3 T e 3 n m p ,a  cynb({>aT-HOH.nap * o c h ji 
6 y A n u iH  6 n.naH  6y n H 6 y ra A H . O eHO A a Ba (jjopM aA bA erH A  a co c H A a n t 
K aT H O H H T JiapH H H r M aT p n i;a cH  h iu k ;o P h ^  Myx,HTAapAa e T a p n n  
A apa> K aA a T y p r y H  3M ac. H u iK o p  KaTa/iHTHK T a i c n p  K ypcaT aA H  eKH 
n o B H M e p  M aT p H u acH H H H r c rp y K T y p acH  6y 3ynH iuH A a Ba (}>eHOAAap 

x .o c h /1  6y / in iu n A a  p e a r e H T  6 y n n 6  x,HCo6naHaAH.
B o a o p o a  u ia iu iH A a r H  K aTH O H H TA apH H  A e cy A b ({ )H p ^ a m  cyM M ap 

peaK U H H C H H H  i^ y H H A arH  T e H r a a M a  KypHHHUJHAa e3H ii) MyMKHH: 

R S O 3H  +  H 2O = k h  +  h 2s o 4 

1 8 0  °C  T e M n e p a T y p a A a  4 8  coaT  a 4 b o m h a 3  K H 3 A n p n n ra H  cyB 
6 n .n a H  rn A p o .n H 3 .n a u j  H - iu a K /iA H rH  6 y  K aT H O H H m ap H H H r c t 3 t h k  

c h f h m  a /iM a u jH H y B H H H  8 %  r a ,  N a -u ia i tn A a rH ^ a p H H  s e a ,  aTHTH 2 %  r a  

K a M a H H u jn r a  o n H 6  K en aA H . C ynb(})O K aTH O H H TnapH H  cyB A a 

K H 3A H p H iii B aK T H A a M a T p n p a  M OK/iaH HuiHH H Hr n o K a n  A ap an ca cH

6 y fiH H a  6 h p >k h h c a h  B M acnnrH  HOHHTnapAa c y n b 4 > o ry p y v ia p  
a /iM au iH H H iuH  KHHeTHKacHAa KapHHH6 HaMoeH 6y/iM anAH, aMMO 
a p o M a T H K  H A p o / ia p A a r n  cJjyHKAHOHaji ry p y x A a p H H H r n c o n n a u iy B H  

y n a p H H H r  y 3 H / in iu  K H H e T H K a /ia p H ra  K a r r a  T a b c n p  K ypcaT aA H .
Cy/ib(j)O KaTHO H H Tnap cyBAa K,n3AnpHnra h Ba^THAa 

c y n b ( j)o ry p y x n a p H H  y3H 6  io6opaA H . rinpoB apA H A a MaTpHpaHH j o k o p h  
T e M n e p a T y p a / ia p A a  o k c h a ^ io b h h  c y n b fy a r  KHcaoTa rH A ponH 3 
M a^c y /io T H  AH Co6naH aA H . rio /iH M ep M aTpnAaHHHr CTpyKTypacHHHHr 
6y3 H /iH iu H  OKCHAnaHHiu w a p a e R n a p H  opK anH  TyuiyHRnaAH:

OOH

C4H4M C4H<M

o  0
+ OH + -c h 2—

CsH4M C(iH4M

6 y  epAa, M i}>yHKAHOHaA ry p y x ;. T HAponepoKCHA^iap
c j jo p M a n b A e rH A , 6 e H 3 a / ib A e rH A , wyMO^H Ba 6 eH 3 0 H  K H O iO T anapH H H
x,0CHn k h a h 6  napuaAaHaAH:
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_o^H O O H 2c ^

4 h«M QH4M

HO + - 2 ^ H j CO+
QH4M

a HOOL O, • • O
HCOOH+ J —^  HO + "

< W * C ^ M

HCX
_ , c h 2—  +

c*h*m

T H flponepoK C H fl tpeHOJi Ba a u e T O H  * o c h a  k h .b h 6  K yM oyi 

rH nepoK C H flH H H  n a p M a .n a iu ra  o ; i h 6  K e ^ a f lw ra H  M ex aH H 3 M  6yH H > ia  
eM H pH/IHU IH  MyMKHH:

H * H
' O '

OOH 6
/ v p \  „  / N i A , -

C6H<M C*a,M

.HjO + 

HjO

H fi

Y  + U O - C f t U U *  K*
o

BoflopoflHH H r yn/iaMWH y r j ie p o A  aTO M /m  6 ofh oK C H A /iaH H iura 
KaMpoK; 6 apK apop  *nco6jiaH aA H , m yH H H r y n y H  noA H M ep 6 o f h h h h f  
y3H^HUiH C TH poaflarn Ba flH B H H H ^6eH 30 /ifla rn  MeTHH Ba M eT H /ieH  
r y p y v i a p n  opacnA a noAHMep 6o f h h hh f y3HAHiuH c o f ln p  6y.naA H . 
YHAaMHH y r^ e p o A  aTOMHHHHr, boao po a aTOMHHH r a ^ o r e H  aTO M H ra 
ajiM aiuTHpM iu fiy/iH 6H/iaH *HMOHAaHHuiH, cT H poji a co c H A a rw  
HOHHTHHHr OKCHAaaHHUJ TabCHpHTa 6apK apO pA H rH H H H r KeCKHH 
OpTHLUH 6hA3H Ky3aTH7iaAH.

K yHH A a h o h h t h h h f  tjjeH O A -cJjopM aA bA erH A  M aT p H A a c H H H H r 
OKCHAnaHHiu xcapaeHH KypcamnraH:
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COOH + HO
S > '

OH  R

(R  —  ry pyxAap -O H , -OO H, -Cl, -B r Ba x .k ..)
I lo / iH M e p  M a T p H p a cH H H H r TepM ooKCHA^ aHHiu c r p y K T y p a  

6 y 3 H ^ H iU H , K y f iw fla rH  p e a K p w iH H H r 6 y n n 6  k t h i u h  HaTHxeacMAa, 

H O H a iiM a u jH H y B H H  M aTe pw aA H H H r 6 y rK y A  a p n 6  K e T H iu n ra  o a h 6 

K e ilH l i lH  M yM K H H  :
+ OH —► + H 0—  C ^ S O jN a+

Q H ^B C ^N a H p HP

h  + ^ t
OH

.+  OH

n o B H M e p  M aTpHpacHH HH r oKCH/yiaHHiu CTpyinypacH 
6y3H/iHiuH KaTHOHHTfla hhth khcaopoa TapKn6/iH - H KC ycyAH 
Sn jiaH 6 w p  x h a  6yyiraH 4>eHOA/iH, Kap6oHHAAn Ba xapSoKCHAAH 
r y p y v > a p H H H r  n a f iA O  6yyiH iU H  6HAaH

< P o ( f io p H O p d o H  8 0  K a p S o K C U A  KQ tT lUO HUtTLACtpH UHZ 

mepMozudpoAU3U 
K a T H O H H T A a p A a H  cyBAa TepMHK rHAP0A H 3AaHHUira 

T y p r y H A a p n  noAHCTHpoA(|)oc(j)opHopAOHAapH x,Hco6AaHaAHAap 
( 1 .4 - w a A B a ^ J .

Cy B A a  K H 3 A H p n A n m  Baxp-HAa (j>oc<j>opHopAOH
K a T H O H H T A a p H M H T  CH FM M a/IMaiUHHyBH X a M a H M U H H H H r  aCOCHH 

ca6a6H rp ynnaAapHHHr 3AexTpoi}>nA y P HH aAMauiHHHiu 
p e a K A H H A a p H H H H r  (j>oc<}>opHopAOH KHcnoTaAap a>xpaAH6 h h k w u h  
6 H A a H  6opHlUHAHp:

R PO 3H 2 + H 2O RH + H3PO4
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E a i3 H  K o a a a p fla , 6 y  peaK flH H  f in a a H  6 h  p  K a T o p f la  

no aH M ep aH aao rH K  y 3 ra p H iu a a p  6ocK H H H fla K )3 a ra  K e H a ra H  s a  

KaTHOHHTHH 3KcnepM M eHT KHflHiu BaKTHfla fiyK  6ynu6  K eT M araH  

o a H ro M e p a a p H H H r a w p a a H S  h h k h i u h  co flH p  6 y a a f lH
A M a a n f i  )KM ^aTflaH  6 a p w a  (}>oc(j> opH opflO H  x a T H O H H T a a a p H H  

K H 3flH pH iu  B a ^ T H fla  o a n r o M e p a a p  B a (j>oc<j>op K H c a o T a a a p n  6 n a a H  

6 a p  H ^ T o p f la  CH HTex B aK T H fla  c o B y H a a H M a r a H  xaop(j> oc({> O H  g k h  

x a o p a T H a e H  ry p y x p ia p H H H H r  T a p K n E n f l a  x a o p H H H r  r H f lp o a H T H K  

y p H H  ayiM auiHHH UJH H aT H x cacH fla  0 3  M H K flo p f la  x a o p H f l  K H c a o T a c H  

axpann6  HHKaflH

flBE 6 HaaH CTHpOfl aCOCHflaTH (j>OC<}>OpHOpflOH K a T H O H H T a a p H H  
cyBfla KH3flHpH^Hiu BaKTHfla y p H H  ayiMauiHHHiij peaKflHHCHflaH 

TauiKapH xflopHHHr xaop4>oc4>HH Ba xflop^oc(j)OH rypjoyiapflaH 

rHflpoflHTHK y3H/IHUiH COflHp 6yaaflH:

BHHHa(j>OC<f>OHKHCaOTaCHHHHr f lH X f lO p S T H a  3(})Hp aCOCHfla 
o a H H ra H  H a M y H a aa p H fla  x a o p H H H r  x a o p s T H a  r y p y x p ia p f la  Ba 1,2 -  
T H flpO K CH XaO pSTaH fla  T H flpO aH T H K  y 3 H a H U !H f la H  T a u iK a p H  3(j)H p  
r y p y v ia p H H H H r  rn f lp o a H 3 H  KaM  c o f lH p  g y a a f lH :

✓
R— P— OH + H20  — ►

^ C l

/ O H  
R— P + H20  — ► RR— POCOH^ + HC1

R— PO(OH)2 + HC1

R I#-O C H ,C H ,C l + H ,0
''O H

OH 

»  R P f  OH + H 0C H 2CH,C1 
OH
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R — p ^ - o c h 2c h 2 o h  +  h 2o  — ►
O H  

  p ^ O I I  I I I O C I I 2C I I 2O I I  

^ O H  

h o c h 2c h 2c i + h 2o — ► H O C H 2C H 2O H  +  H C 1
‘ 1.4->KaflBan

< to c 4 > o p H o p f lO H  K aT H O H H T JiapH H H r ( H - u ia w i f la r H )  c y B f l a m  

T epM H K  6 a p n ;a p o p /iH r H
Awpa^nfi MHKH1U x jico 6 n ra  “

r ~ KaTHOHHTHHHr
KaTHo- 6oill J13HFHH

H H T CHFHMH, MOJlh/Kr
K3TH0HHT

K O -1
E = 4 ,17 ; 
EP = 4 ,41

K<D-P
E = 4,53; 
EP = 7 ,66

K<D- E  = 4,39;
11X8 EP = 6,52

K 0 - E = 4,80;
11X 12 Ep = 6,71

K<P- E = 4 ,28;
11X 20 EP = 6,12

T a * p „ 6 a  rypyxnapHHHr 
flaaoHHiiaH™, iiyKOTHaHiUH, %

cyT oaaroM epaap <l>oc<t>op
RPO)H2 KHCHOTaCH j

1 0,00 4,11

2 0,00 5,02

5 0,00 5,03

1 " 8,88 8,34

2 9,14 8,88

. 5 8,87 9,66

1 3,90 3,30

5 6,70 8,20

20 5,60 11,89

1 3,70 4,20

5 4,00 10,20

20 4,80 23,30

1 4,10 4,70

5 4,20 10,40

20 4,70 24,10

T e rH iu /iH p a B H iu /ia  <jioc<j)op r y p y v i a p w

200

200

1
80

180

180

’  E , E?    KaTHOHHT/iapj
Ba y M y M H H  4>OC(J)OpHHHrTapKn6H.

C>o c (J)o h  r y p y jy ia p H  TapKH6HflarH x nopH H H r ypwH 
ay iM auiM aH U H raH  aTOMHHHHr rHflpoiiHTHK y3H8HuiH peaK U H fl/iapH  
ayiK a/iH M eT pH H  T H T p/iam  op^auM  aHHKpiaHraH KaTHoHHTHHHr 
CHFHM aHMaUiHHyBHHHHF OpTHUIHTa 071H6 K67IHLLIH KepaK 
O / i H r o M e p n a p  a w p a t i h 6  h h k h i u h  6 H a a H  fle< j> o c< t)o p H .n aH H iii s a
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OKCH/yiaHHUi HaTHwacHfla CTpyKTypaHHHr 6y3HAHiiiH 
>KapaeHJiapHHHHr hhc6 hh  T63AHrH *aK;nAa Ma-bAyMOTAap 1 .4 - 
xcaflBaJiflarH KypcaTKHHAap opK;aAH oAHHaAH.

[OKopHflarH^apflaH, a30T  km caot3 ch apH TM acH flarH  
KH3flHpH^HUI flaBOMHH^HrHHHHr OpTHUJH Ba HOKAOBHH a reH T  
TapKH6HHHHr KaMaHHUlH 6HA8H, KaTHOHHTHAaTH (j)OC(j)Op 
TapKH6HHHHr KaMafimiJHfla noBHM ep M aT pupacw  CTpyK TypacH  K O n  
6y3H/m ujHHHHr hhc6 hh  ^HCcacHHHHr opTHuiH x^KHfla My<j>accaA 
x y /io c a  Ke/iH6 K<t>-7 KaTHOHHTHfla 6 a p n a  x,OAAapAa xaM 
fle<j)oc<j)opHj]jiaui ycTyH Ke/iaflH.

By peaKUHBHHHr 6yAHiu 3* t h m o a h  >xyfla KaM, nyHKH, M ypaKKa6 
3(j>HpAarH C-P 6ofHHHHr MycTaxiKaM/iHrH, C -0  6 o f h h h h f  
M y rrax K aM /iH rH ra  n a p a ra H fla  raK opH poK .

K e A ra p H A r a H  K y p c a T K H H A a p  uiyHH K y p c a T a f lH K H , 

<j>OC((>OpHOpAOH K aT H O H H T AapH H H  C H H T e3 KHAHLU I I ia p O H T A a p H H H  
K a f iT a  H u iA a u iA a  n o B H M e p  M a T p H p a c H H H H r  C T p y ic r y p a  6y 3H A H ii iH H H  

M H H H M y M ra  eTK a3n m  Ba Cl a T O M A a p H H H  - O H - r y p y x r a  ryy iH K , y p H H  
ayiMauiHHHUJHHB TaiM M H A aui M aK caflH fla , 3 H r  K aT T a axaM H A T  
<|>oc<}>opHAAauj Ba coByH A aH H U j p e a K p H H A a p n r a  t^ a p a T H A H iiiH  K e p a K .

A30T KHCAOTaCH SpHTM a/iapH fla (j)OCO(t)OpHOpAOH 
KaTHOHHT/iapHHHHr CHFHM aAMaiAHHyBHHHHr KaM3HHIHHHHHr 
acocH H  ca6a6H  4>occ}joh khcaot3 ch OAHroM epAapH aw paA H 6 hhk ;h iiih  
6HAaH Ba <|>oc(|)opTapKH6.7iH rypy>yiapH H  H H T p o ry p jo y ia p ra  
3AeKTpO(J)HA ypHH aAMaiUHHHlUH 6HAaH OKCHflAaHH6, noA H M ep 
M aT pnpacH  CTpyKTypacHHHHr 6y3HAHiuH x o p a eH A a p H  (6 y  
>KapaeHAap 6 0 -8 0  °C T eM nepaT ypapa K a r ra  Te3AHK 6 h a 8 h  6 o p a A « )  
j^H co6A aH aflH :

R —  PO(OH>2 + HNO3 — ► R —  N O 2 +  H3P O 4

Kap6oKCHA TapKH6AH KaTHOHHTAap CyAb(J)OKaTHOHHTAapra 
K aparaH fla  6apK 3poppoK  *Hco6AaHaAH, 6 y  yA apA a Kap6oKCHA 
ry p y v ip A a  AHCCOAHHAaHHiu k h h h k a h fh  6HAaH acocA aH aA H .
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a  u nu  H N O 3 ap H T M acH fla  K ;n 3 A n p H ^raH flaH  
8 0 °C  T e M n e p a T y p a f la  An rr t,ooH H H r h h c 6 h h  HyK O TnnH iun

c y n r  K a T H O H H ^ a p f la r H  < j,oc< |> opH H H rh  y
m PeaKuHH jo ico6nra KaTHOHHTflarH (J>ocq>op "W

Tapnn6HHHHr KaMaiiHUiH, %  T a w p n 6 a
^ KaTHOHHT O/iHroM ep/iapHHHr AaeoMHHyiHrH, cyr.

1.5->KaflBa^

Ae(J)OC(^OpHAAaHHllI a>KpaAH6 h hkhu im . , ^
,  n  *

I 7-5 .  -
2.1 1

K<Dn-8 22,8 76,8 10

11,5 5,6 1

K o n -12 20,3 67,9 i 10

12,9 : 1'° 1
K<J>n-20 25,9 44,1 10

60,7 — . _ 1
K<J)-7-10 85,9 : 14,1 10

H - i u a K A A a r H  K aT H O H H -rn ap H H  a h 3 a h p h u i  B a K T H A a  cyB Ba 

K a p 6 o K C H /i  r y p y x ^ a p  H iiiT H p o K H A a  O A A H ii 3 n e K T p o ( |) H A  y p H H  

a / i M a u i H H n u i  p e a K A H H a a p H  6 y n n 6  j r r a A H :
R C O O II 1 I I 20  ► R II I I I2C O 3 ► I I 20  1 C O 2

K a T H O H H T H H  CH H Te3 K.HAHUJ B3 A T H A 3  C O B y H A a H M a ra H  3 <j>Hp 

r y p y x ^ a p H  H U iT H p o K H A a  A y fiH A a rH  p ea K A H H  6 y n H 6  jh -n u iH  M yM K H H :

  R C O O R ' 1 I I 20  — ►  R C O O II  1 R 'O I I

T y 3  lu a to iH A a rH  Kap6oKCHA K aTH O H H TA apH H  A H 3 A n p n iii 

B a i c r H A a  6 h p h h h h  H a B 6 a T A a  T y 3  L u aK A H A arH  t h a p o a h 3  p e a K A H H C H
RCOOK. +  H jO  »• R C O O H  +  K O H

e K H  H K K H T a  K a p 6 o K C H A  r y p y jy i a p H H H H r  y 3 a p o  T a i c H p A a u i y B H  

p e a K A H B A a p H  6y A H 6  jn*aAn:
2R C O O K  — * - R C O R  +  K 2CC>3

K a p 6 o H  K H C A O T aA ap H H H r n a c T  A a p a w a A a  A H C C O A H flnaH H A JH H H

A H C o 6 ra  o a h 6 ,  4>apa3 a h a h a i  MyMKHHKH, cyB A a A H 3 A n p n A ra H  

BaKTTHAa, K aTH O HH TA apA a b o a o p o a  Ba T y 3  m aK A H A arH 
K a T H O H H T A a p A a r H  K a p 6 oKCHA r y p j o y i a p  T e M n e p a T y p a A a p  

y 3 r a p n iA A a p n  (y p H H  aA M au iH H H U i Ba K O H A e H c a A n a )-

cyA b4> oK aT H O H H T A apA a c o a h p  6y A aA H raH  T e M n e p a T y p a A a p  

y 3 r a p H u iA a p H  6 w n a H  TaAAOCAaHraHAa aH H arH H a  k h h h k a h p .
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2-BOB. H0HHT7IAPHH TAflKHK KH/IHIU y c y jU IA P H

2 .1  K aTTH K  M Oflfla m h k a o p h h h  a H H K p ia m

H o h h t  MaTpHpacH Ta6naTHHM aH H iyiaiu  ynyH  o / w h h  TaxAHA 
y c y a a a p n  KyaaaHHaHiuH MyMKHH. C aM apaaH  y c y a a a p A a H  6 h p h  
MHHepayi e rfla  M yaaaap  S yaraH  3 ap p aw aaapH H  eKH A ecrpyK T H B  
xafiflaiu  6ytima  oaHHraH 3ap p aw aaap H H  HH(j>paKH3Ha 
cneK T pocK onaa ycynujxup.

KaTHOH-aaMauiHHyBMH n o aH M ep aap  a y p a H  h o h  u uaK aaapH A a 
KypHTHaHuiH MyMKHH. AHHOH-aaMauiHHyBHH n o a H M e p a a p ra  K eacaK , 
yaapH H H r KyriHHAHrH (aflHHKca, O H -u iaK afla rn  T ypT aaM H H aapH ) 
KypHTHaHiu nafiTHfla napHaaaHTHpHAHiuH MyMKHH.

MoH-aaMaiiiHHyBHH noaH M epA arn  k s t t h k  M O/waHH aHHKAaui 
ynyH  yHH 110°C fla KypHTHiu uiKa(j)Hfla 8  coaT  ^aBOM Hfla eKH 1 2 5 °C  
fla 2 coaT AaBOMHAa KypHTHaaflH. HoH-aaM aiiiHHyBHH n o a H M e p f la rn  
KaTTHK MOflaaHH TapKH6w naK H fla M a ia y M O T  K y n n H n a  K y H f la a a H r  
TyuiraH  OoraapHH t3 x m h h h h  O axoaaiu  ynyH  K yaaaH H aaA H . B yH H H r 
ynyH  CoKcaeT KypHAMacHAa oxH pnraw a T y raT H aa fln raH  3KCTpaKpHH 
^yaaaH H aaflH .

y M y M H H  y c y j i

B ouiaaH H iuH fla (p a -m iK  m o a A 3 h h  m h k a o p h h h  a H H iy ia u iA a H  
H a r a p n )  h o h h t h h  a e H O H aau iT H p H araH  cy B fla  2  co a T A a H  KaM  
6 y a M a ra H  BapTAa OyKTHpHiu o p K a a n  rH A p a T ap H H  o a h 6  6 o p H a a f lH .  

/ l a c r a a 6 K H  K ypH TH araH  H aM yH aaapH H  aH aaH 3 H H  o a H 6  e o p n u i f l a H  
O aflHH T3XMHH3H 12 COaT flaBOMHfla 6yK TH pHU I K epaK .

Ahuk^ qw

ByKTHpHaraH eKH aacT aa6K H  ^a fiT a  H tu aaH raH  H aM yHa 
u iaaM H H H H r 6 n p  k h c m h h h  B io x H ep  B o p o H K a c n ra  y T K a 3 H a a A H . 
5  AaKHKa AaBOMHAa cyBHH cypH6 oaHHaAH.

BroxHep BopoHxacHAa cyBH cypH 6 oaH H raH  HaM yHaAaH 5 ,0  r  
t o p t h 6  o a h h h 6  KypyK t o p t h u i  y sy H  K yaaaH H aaA H raH  T a p a a w  
n a u iK ara  coaHHaAH Ba 100  °C XApopaTAa 8  coaTA aH  KaM O yaM araH  
BaKT AaBOMHAa HCHTHaaAH. CyH r SKCHKaTopAa coBHTHaaAH Ba 
KaflTaAaH TopTHaaAH.

T a ra w a  HaTH>KaaapHHH \H c o 6 a a iu :
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K a T T H K M O f l A a ,  = 3 . i o o

%  a > , „
6 y  e p A a .  G i -  K y p y K ; H a M y H a H H H r o r n p A H r H , r ;  Gz -  x y a  H a M y M a H H n r 

O F H p A H T H , T.

T H A P O K C H A  D i a K A A a r H  T y p T A a M M H  H O H H T A a p H H  T a X ^ I H A  K H A H U I 

y i y H  K y A A a H H A a A H r a H  y c y A

A H U h ^ ia u i

T M A p a T a u H H A a H r a H  j;a B O A a  K y p n r a H  h o h h t a 3 H  5 ,0  r  T o p T H A a f lH  

B a y p T a w a  3MHAWKAarH ijiHAbTp a o f o 3  a h c t h  coA HH aA H raH  
B o p o H K a ra  5KOH A auiTH pnA aA H . HaMyHaHH HiUKopAaHTHpHAaAH 1 a 
1 %  N a C l (H e flT p a A  3 p H T M a). OAHHraH 3pHTM 3HHHr 1 0 0  MA aAHKBOTa 
KHCMHHH H aT pH H  THAPOKCHA M H K A O p H H H  aHHKAa UI yHyH 0 ,1  H. 

KMCAOTa apH TM aC H  6 H A a H  THTpAaHaAH. C y H T  HOHHTHH 1 A 
A eH O H H 3auH H A aH raH  cyB  6nA aH  raBHAaAH a a  T ap aA aH raH  n a u iK a ra  
yT K a3H A aA n. K y p H T H u i uiKa(j>nAa 1 0 0  °C  x ,apopaT A a 8  co aT A an  KaM 
O y A M a r a H  B ax ir A asoM H A a KypHTHAaAH. 3 K C H K a T o p A a  c o b h t h a 3 a h  Ba 
X A opH A  u iaK A A arw  KypyK, h o h h t h h h f  o f h p a h t h h h  ypHaTHUi yHyH 
H Ha TOpTHAaAH. TaXAHA HaTHWaAapHHH x n co 6 A au i:

K y p y K , m o a a 3 ,  %  (O H - _ o -(o .i8 5  v  u )
U iaK A ] a ;

6 y  e p A a ,  G  —  x a o p h a  u ia K A A a rw  K yp yK ; h o h h t h h h h t  O F H p A u rH ,  r;

V   O A H H ra H  3 p H T M 3 H H H r  1 0 0  MA aA H K B O T a KHCM HHH T H T p A a iU r a

K eT raH  c rra H A ap T A aiu ra H  KHCAOTa xa>kmh, m a; N  —  c raH A ap T A au iraH  
KHCAOTaHHHT HOpMaAAHTH,; O —  THAPOKCHA UiaKAAarH HOHHT 
TOpTHMH, T.

3 o a  M H K A O p H H H  a H H K A a i u  

H o o p r a H H K  6 w p H K M 3 A a p H H H r  m h k a o p h h h  K O H u e H T p A a H ra H  

C y A b (J )a T  K H C A O T a  6 H A a H  H a M A H  30A A 3U J H y A H  6 h A 3 H  aH H K y ia U I 

K y A A a H H A a A H .  B y H A a  H a c j ia K a T  o p ra H H K  k h c m  n a p n a A a H a A H , 6 a A K H  

K p e M H H H  A H K O C H A H  B a  M e T 3 A A  T a p K H 6 A H  K O M n A e K C A a p A a H  T a iH K a p H  

H o o p r a H H K  a H H O H A a p A a H  >^ocha O y A a e T ra H  K O M n o H e H T A a p  y n n f i  

H H K ;a A H . K a T H O H  a A M a u iH H y B H H  M O A A a A a p  M H C O A H A a , a r a p  H a M y H a  

b o a o p o a  u ia K A A a  O y A M a c a ,  ( jiyH K A H O H aA  r y p y \  O H A a H  O o F A a H ra H  

6 a p n a  H o o p r a H H K  K a T H O H A a p  3 0 A a A a  K O AaAH .
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Amityiaw
H oHHTflaH cyBHH a * p a T H 6  o a H H ra H a a H  c y H r , 5  r  h o h h t  

T o p m a a a H  (0 .2  Mr r a s a  aH H iy iH K aa) Ba T e r n u ia H  H flH iu ra  

x c o fiaau iT H p H aa aH , aa c T a a 6 K H  T o 6 a a H a a H , c o B H T H a a a n  Ba 
T o p T H aaflH . T o p T H araH flaH  c y H r  H aM yH ara  T e H r  M H K a o p a a  

O yK H u iran a  K O H peH TpaaH raH  c y a b ijia T  K H caoT a n y u jH a a flH  (H aM y H a 

6 y H fla  opTH K na cyioK aH K  B y a M a c a n rH  K epaK ). C y H r c y a b i j i a T  
a H rn a p H flH  6 y r a a p n  n o cH a  6 y a n u iM  T y r a ry H r a  M a a p  n a c T  

j^ ap o p aT fla  K y fian p H aaa H , r o p e a x a a a  a o h m h h  o fH p a H K K a n a  

T o fiaaH aflH  Ba aK CH K aTopaa coB H T H aaaH . U iy f iy a  6hjish  K peM H H fi 
eKH M eT aaaapH H  m h k a o p h h h  *aM  aH H K aau i MyMKHH.

T a v iH a  HaTH>KaaapHHH>(HCo6aam :

BoiuaaHfHH HaMyHa Knco6Haa 30aaHHHr %  „ 3. ioo
M HK aopH  ° J  ; 

q
KypyK Moaaa KHco6Haa 3oaaHHHr %  MHKaopH = q" 100

6y  e p a a  Ci —  3oaa MHKaopH, r; Ci —  O oiuaanrH H  H a M y H a  o r n p a n r H ,  

r; Gz —  K y p y K  HaM yHa o m p a H r H ,  r .

H o H o r e n  r y p y j y i a p  t3 b c h < ] )h

T H T p a a tu  a r p n  M H 3H K aapH  <t,y H K U H 0 H a -n r y p y x y ia p H H H r  
K H c a o T a a H -H iu K o p H H  x o c c a a a p H H H  T a B C H (j)aau ira , u iy  6 H a a H  6 n p r a  

M o a a a H H H r  a aM a u iH H yB  K oO H aH H TH H H  a H H iy ia u i r a  e p a a M  6 e p a a H .  

B H p o K T H T p a a m  w ap aeH H  K yn  B a ic r  T a a a f i K H a a a n  B a  (J iaKaT  T a a K H O T  

M a K c a a a a p H a a  T a B cn a  a T n a a a H . K a r a o H H T a a p H H  6 a i3 H  x o a a a p a a  

a H c c o a n a u H B  KOHCTaHTacHHH a H H K a a u i f iy a H  6 n a a H  T a B C H c J ia am  
M yM K H H .

T H T p a a r a  a r p n a a p n

Bab3H xoaaapaa, arap noaHMepHHHr (jiyHKpHOHaa rypy\H eKH 
Boaopoa, eKH rnapoKCHa uiaxaaa wofiaauiraHaa W K o p n  aapaacaaH 
aHccoanaaHB aapaxcacHra ara 6yaaaH, THTpaaui arpnaapH -ryrpH 
THTpaaui fiyaH finaaH oaHHHuiH MyMKHH. H o h h t h h  MyB03aHaTra 
apHuiHaaauraH Te3aHKHH ouinpHui ynyH TyfiHuaaH, aeKHH 6yHaa 
KaM OKHprn Hyicraaa k b t t h k  Moaaa Ba apHTMaa ypTacHaarw 
MyB03aH3THH CeKHH ypHaTHaHIHH Ky3aTHaaaH.

THTpaaui arpHaapHHH KocHa Knanuira Taaa6 aTHaaanraH
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M a-b-nyM OTJiapHH oa h lu  y n y H  H aM yH aH H H r 2 0  T a aAHKBOTa khcm h  
T opT H yiaA H , y ^ a p H H H r x a p  6 n p n  3 - 4  m t -s k b  (JiyHKAHOHaA r y p y ^ ra  
>KaBo6 O epH uiH  K epaK . T opT H M A apH H  6 0  m a  c h f h m a h  Kypyn; 
n p o 6 H p K a j i a p r a  AcoMAaiiiTHpHAaAM. T opT H A raH  H aM y H aA ap ra  1 4 .6  
A O A BaA A a K eA T H pH A ran  p e a re H T A a p H H H r M avnyM  KawM Aapw 

K yuiH A aA H .
r ip o 6 H p K a A a p H H  r e p M e T H K  eriH A aA H  Ba T a A a 6  3T H A aA H raH  

X A p o p a T r a n a  c a iy ia H a A H , M y B 0 3 3 H a T H H  y p H a m n r y H r a  K aA a p  a b b p h h  

B a  y 3 A y K C H 3  p a B H U iA a  c m a k h t h a 3 A h ,  6 y H r a  cyioK A H K H H H r a o h m h h  

p H  M yx,H T H A aH  6 h a h u i  M yM K H H. By A a s p H H H r  A aaoM H H A H K H H H r 

T aA K H K  K H A H H a e T ra H  4>yHK A HO H aA  r y p y ^ r a  6 o f a h k  p aB H U iA a 6 n p
H e n a  c o a T A a H  6  *a<}>TaAaH Kyn B aK TH H  T au iK H A  s t h l u h  MyMKHH.

T o n H A ra H  pH M y^HT KypcaTKHHHHH K yuiH A aeTraH  KHCAOTa eKH 
aCOCHHHF M HAAHrpaM M -3KBHBaAeHT M Hl^OpHHH KyPyN HOHHT 
rp aM M  m h k a o P H  > frm a6  rpa<j)HKKa AyHHAaAH; m y  fiy a
6H A aH  T H T pA am  a rp H A a p n  OAHHaAH. HaM yH aH H Hr HOH-aAMamHHyB 
K o 6 h a h h t h  6 n p  rpaM M  K ypyK  M OAAara HHc6aTaH MHAAHrpaMM- 
3KBHB3AeHT MHKAOpHHH T H T pA am  arpHCHAaTM arHAHlU HyKTaCHTa 
T y rp H  KeAaAH. 1 M KC1 apH T M aA arH  KOHcraHTa AHCcoAHapHACH 
A orapH (J)M H  (pK) c o h  iKHKaTAaH apH M  H eHTpaAAam  HyKTacHAarH pH 
r a  T e H r.

2.1-acaABaA
T H T p A am  a rp H A ap H H H  x,o c h a  KHAnmAa KyAAaHHAaAHraH 

HaM yHaBHH ap H T M aA ap  KawM Aapn

P " " '”  ^  1MKC1 " T
H aM yH a apH TM acH  T H T pA aH raH

 ....  ^ ^ ^ M H (MA.JĴ f H™ a W H ' %
1 5 0  9

2  4 5  5 :

3  4 0  1 0

4  3 5    j.................15  j

5  3 0  2 0

6  2 8  2 2

7  2 6  1 2 4

8  2 4    2 6
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Tyrpn TH T pjiam  ycyaw
A M iw au i
M a ia y M  h o h  m aioiA H  h o h h t h h  3 ,5  M r-aK B 4 > y w c u n o H a /i 

r y p y ^ r a  w aB oB  B epaA H raH  k ;h a h 6  T opT H aaA H  a a  y p T a s a  TeiiiHK A H  
u iH iu a jiH  B opoH K ara  w o H a au rrH p H aa A H . A ra p  K aTH O H -aaM auiH H yB H H  
M a T p n a a  TaflK;HK; K jH aH H aeiraH  6 y a c a , yHH 1 a  1 h .  H N O 3 B n a a H  
m lu a o b  B e p n a n B  BOAopofl lu a K a ra  y T K a3 H aaA H  Ba
A en o H H 3 a p n a A a H ra H  cyB B naaH  k o^ iahk ; K H cnoT aflaH  K JB H aaA H .A rap  

TaAKHK;K;nAHHaeTraH HaMyHa aHHOH-aJiM aiuHHyBHH M a T e p n a a  B y a c a ,  
y H fla  yHH aB B aa K apB oH aT -H O H aapra 3 r a  B y aM araH  I j i  1 h .  H 2S O 4 

B n a a H  Ba c y n r  1 a  1 M NaOH B H aaH  h iu a o b  6 p H a a f lH . 

Z leH O H H 3apH H aaH raH  cyB 6 n a a H  w yH A aii roBHaaAHKH, B yH fla  ok ^ iB  

T y u ia e T ra H  cyw iy iH K  (jieHOAcjrraaeHH 6 y H H sa  H e f iT p a a  B y a r y H r a  
K a fla p  T p y 6 K afla rH  h o h h t  KaTaaMH cyB 6 n a a H  K o n a a H ra H  B y a n iiiH  
K epaK .

H iu a o b  B e p n a ra H  H aM yH aaapH H  KOHyccnMOH K o a B a a a p r a  

JK o fiaau iT H p H aaflH , KJByBHH cyio iy iH K  cH<j>aTHfla 100 1 M H e f iT p a a  
H aT pH H  x a o p H fl apHTM acH K yaaaH H aaA H . K aTH O H -aaM aiuH H yB H H  

M a T e p H a a a a p  yn y H  aacpaaH fi H H ^aeT raH  K H caoT aH H  0,1 h . NaOH 
(c ra H A a p T )  B H aaa  lUHiua s a e ic rp o A a H  p H -M eT p  epA aM H A a 
apH T M aH H H r p H  MyxHTHHH K y3aT H araH  \ o a A a  T H T p a a n a A H . A h h o h -
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ajiMauiHHyBMH MOAA^apHH my W  6™ aH ^  H*S° 4 H c l
3 P H T M 3 C H  6 H A 3 H  T H T p A a n a A H . T H T p A a m  a r p H  H H 3 H M a PHHH 

rp a 4 > H K K a  pH K y p c a T K H H A a p H H H  K y u iH A r a H  K H C A O Ta 

H U I K P P * a P H H H r  M H J U IH rp a M M -S K B H B a ^ e H T  M W W > p A a p H  ({.yH K U H acH  

K a 6 H  K y H H A H O  *OCHA K H JIM H aflH .

M yB03aH aT^ H  ycy ji
Ahuk/ \ ciw
H o h h t  HaMyHacHHH, 1 0 0  mt-skb moc p aB H m /ia , y p ra n a  

tcuihkah U ioTT a B o p o H K acn ra  yTKa3HAaAH. A ra p  6 y  KaTHOH- 

a^iMaiuHHyBHH MOAAa 6yA ca, ynH  3 a  1 M  HNOa 6H A aH h u ja o b  
6 e p H /ia a h .  Ok;h6 T y m aeT raH  c y io iv iHK MeTHA opaH W  6yfiHMa 
H eH T paji p y /iM a ry u ra  K^A^P KO-flAMK KHCAOTaAaH 
AeviO HH 3auH B^aH raH  cyB 6HAaH K>BHAaAH.

AHHOH-a^MamHHyBMH MaTepnaAAap ynyH h u j a o b  6epnm  aBBaa 
1 a  1 h .  H2SO4 Ba NaOH epAaMMAa o a h 6  OopHAaAH. O k ;h 6  TymaeTraH 
cymiyiHK <J>eH0 A<}>TaAeHH 6yHHna HefiTpaA 6yAMaryHra KaAap 
A e n o H M 3 a u n fl.n a H ra H  cyB  6H A aH  joBH A aA H, 6y H A a h o h h t  KaTAaM H cyB 
6HAaH Kon^aHraH 6yAHiuHra aAO^HAa aiTHfiop 6ePHAaAH. CyioiyiHK 
T y m H p n n a A H  B a  h o h h t h h  j^aB O A aH  c a i y i a r a H  * O A A a c a n p ia H a A H .

/ iH C c o u H a p H B  K O H c r a H T a c H H H  a H H K p ia u i

y c y j i  K aTH O H -aBM am H H yBH H  M O A A aA ap y n y H  KyAAaHHAaAH, 

6 y H A a  y H H H r HpoKpiHA H rH  MOHo<|)yHKi;HOHaA K aTH O H H TA ap 6HAaH 

n e r a p a n a H a A H . y m 6 y  y c y j i  T H T p jia m  a r p H  H H 3H ip iap H  o a h h h u j h  

O h a o h  a M a ^ ira  oiU H pH A aA H , AeKHH H O H -aA M auiH H yB H H  k ; o 6 h a h b t  

M ai>jiyM  3K aH , M aiA yM  M H K A o p A arn  KHCAOTa eKH B pH M H eH T paA A aui 

H yK T acH  an H H H A a a c o c A a p  epA aM H A a M y B 0 3 a H a T ra  K eA T H pH A raH  6np 
K aH H a H aM y H a A ap  6 n A a H  Ta>KP H 6 a A a p  jh 'K a 3 H m  eTapAH . 

M yB 0 3 aH aT A H  pH K ypcaT K H H A apH H H H r H e fiT p a A A a H ra H  ({ipaKUHflAap 

A o ra p H (j)M A a p H ra  S o f a h k a h t h  a r p n  HH3HFHAaH h o h h t h h h t  pK 
K ypcaTK H H H H H  aH H jy ia iU  MyMKHH.

AHUK/iaw

T aAKHK KHAHHaeTraH h o h h t h h  b o a o P o a  S k h  rH A P°KCl,,n 
m aKAra yTKaaHAaAH. Kypyn; KOHyccHMOH KOA6aAapra TypTTa 
TOpTHMAap JKOHAamTHpHAaAH, yAapHHHr 5^ap 6 h p h  Ta^MHHaH 10 Mr- 
3KB (pyHKijHOHaA ry p y jy a  -ryrpH KeAHmn KepaK.
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2 .2 -w a f lB a  /i

/iHCCouHaqHH kohct3ht3chhh aHHiyiam ynyH 3apyp  6y/iraH 
a p H T M a /ia p  * a> K M /iapH

T H T p /iaH raH  apH T M a X 3 » c m h ^ [  
HaMyHa 1 M KC1 x ĵkmh, m/i m/i

1 20 80
2 40 60

3 60 40
4 80 20

y / ia p ra  2 .2-jKaflBa/iAa K e/ irap H / iraH  M H K ^ o p / ia rH  Ka/iHH 

x / io p H A  Ba KHC/ioTa b k h  a c o c  apH TM a/ iapH  H jh iiH /ia flH . K o / i6 a / ia p  

r e p M e T H K  enH /ia flH  Ba 48 c o s t  flaB O M H fla  CH/iKHTH/iaflH , u iy H fla H  

c y H r  ap H TM aH H H r pH h  y/inaH aflH . pH h h h t  M yB03aH 3T/iH  y/ in aM H H H  

rpa<J)HKKa H efiTpa/ i/ iaH raH  no/ iH M ep  M H /i/ iH rpaM M -3KB H B a/ieH TH H H  

K 3T H 0 H H T  (eK H  aHHOHHT) M H /I/ IH rpaM M -3K B H B a/ ieH TH ra  

M yH o ca 6 a T H H H  y3 H fla  K y p c a ir a H  K ypcaTK H H  /iorapH (|>M H 

(J jyH KpH BCH ra y x m a 6  xyH H /iaflH , 1 M  Ka/iHH x / io p n fl 3 p n T M a c H / ja rn  

f lH c c o u H a p H B  K O H craH TacH  /iorapH(J)M H c o h  H H X 3TH flaH  pH r a  T e H r ,  

6y H f la  H eftTpa/ i/ iaH raH  no/ iH M ep M H /i/ in rpaM M -sK B H B a/ ieH T  c o h h  

no/ iH M ep/ iH  KHC/iOTa (6 k h  a c o c )  M H /i/ in rpaM M -sK B H B a/ ieH T  c o H H r a  

T eH T .

y M y M H H  a/iMauiHHyB c h f h m h h h  aHHK/iain
K a m u o H - a A M a w u H y e  c u f u m u

H aM y H aH H  eKH 6 o iu /ia H fH H  m a p o H T f la  a H a / iH 3  K H /iH H a flH  eK H  

y H H  M ais/iy M  h o h  w a ic / i r a  y T K a3 H u i 6 n / i a H  6 o u i / i a H f H M  h u i / i o b  

6 e p H / ia f lH .

KaTHOHHT/iap ynyH  iqiH H flarH  y c y /i  t 3 b c h b  sT H /ia flH : T y f iH H r a n  

NaCl spH T M acH fla 6yKKaH 200 r  k 3 t h o h h t h h  K a r r a  a/K paT yB H H  

B o p o H K a ra  5KOH/iauiTHpH/iaflH, c y H r B o p o H K a ra  5% NaOH ap H T M a c n  
K yH H /iaflH  Ba 3-4 c o a T ra  T a u j/ia 6  K yfiH /iaflH . U lyH flaH  c y H r  H uiK opH H  
HIUKOpHH BOpOHKaflaH a>KpaTH/iaflH, HOHHTra s e a  H UIKOpHHHr flHTH 
M H K flopH  KyfiHJiaAH. ByH flafi h u i / io b  6epH u iH H  o k ;h 6  T y u ia e T ra H  

3pH T M aH H H r paH rH  HyKO/iM aryHHa o / ih 6  6 o p H /ia flH .
KynHH/iHK KaTHOHHT/iap ynyH  H uiK opH H H r c a p c jm  5 %  / ih
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3 DHTM 3 HH 1  X3WM H O H H T ra  y p T a n a  1 5  * a * M H H  T311IKHA 3 T a flH 

M i u k o d h h  K a fh -a  H W A au iA a  k 3 T h o h h t h h  1 0  *a>KM A H C T H A A aH raH  c y B 

6 h a d h  K JB H aaflH , C y H r HC1 a p H T M a A a p n :  6 o u iA a H H iu n A a  5  x ;a * M  S %  

a h  3 P H T M 3  6 h a 3 H ,  c y H r  5  x a w M  1 0 %  JiH sp H T M a  6 h a 3 h  o a h 6

6 o p H y ia f lH .
K h c a o t 8 a h  K ;aHTa H iu A a u iA a H  c y H r  KaTHOHHTHH A H C T H A A aH ran 

c y B  6 n a a H  4 > a n b T p a T A a  x a o p - h o h h h  Ryi< ;oA H iiiH raw a TyAHK; WBHAaAH. 

(K y M y u i H H T p aT  H a M y H a c n ) .
IU y H A afi Y iy j i  6H A aH  o A H H ra H  H -iu aK A A arH  K aTH O H H T XABOfla 

t^ y p H T H ^ aA H  B a * aB O A a K y p n r a H  m a p o H T A a  K;onKOK OHAaH en H A raH  

u iH iu a  H AH U iA a c a iy ia H a A H .
A H H O H H T ra h u ja o b  6 e p H iu  a H a A o rH K  u iaK A A a, tj>aKaT 6 n p  4>api^ 

6 H A a H  o a h 6  O o p n iia A H , h i h h  yH H  aBBaA  2 %  HC1 a p H T M a c n  6HAaH 

4 > H jib T p a T A a  p a H r  H yK O A H L U H rana o a h 6  O opH A aA H , c y H r  n iu K ;o p  £ kh 

c o A a  a p H T M a /ia p H H H  K O H p eH T p ap H H  5 AaH 1 0 %  r a n a  o iu h p h a h u i h  

On /ra H , aH H O H H T x A o p  H OHHAaH x o a h  6 y A M aryH H a n;aH T a H uiA aH aA H . 

U lyH A aH  c y H r  yH H  cyB  S H JiaH  t o  (jiH A bT paT A a K yncH 3  h i i i k o p h h  M y\H T 

6 y ^ r y H H a  i o b h a b a h .
T a R e p ^ a H r a H  3 h h o h h t a 3 P h h  x,aBOAa K ypH T H ui (J>aK;aTrHHa 

KyHCH3 a c o c A H  aH H O H H T JiapH H  x,aBO A a K y pH raH  KOAaTAa y cT H  k o b k ;ok  
6 n y ia H  e n H A ra H  r n n u ia  HAHUiAa c a i y i a u i  y n y H  a M a a r a  ou iH p H A aA H .

O H -m a io iA a rH  K y n n n  a co cA H  aHHO HHTAapHH c y B  6HAaH  

fOBH/iaAH Ba H3M AHTHHH aHHK^iaLU yHyH K ypH TH U lH H  Kap60H 3T  

aH rH A p H A H A a H  T 0 3 a A aH ra H  a30T eKH kbbo o k h m h a 3  o a h 6  OopHiu  

K epaK , nyH KH  6 y H A a fi aH H O H H TA ap \aB0A3H  K a p 6 o H a T  aHTHApHAHHH  

KynyiH  k > th 6  O AaAH. K^aHTa HUiAauiAaH  c y H r  O H -w a K A A a rH  

aH H O H H TJiapH H  K afiTa  H uiA O B A aH  cyH r HAHUiAa co A a  ocTHAa  
napacj)HH 6H AaH  i^yfiHAraH n p o O n a  6HAaH e n H A ra H  x p j ia T R S  

c a iy ia H H U jH  K epaK . Ty3 A H  m a K A A a rn  KyvAH  a c o cA H  aH H O H H TA ap 
6 y H A a R  H opa ^ apcH 3  ca iy ia H H u iH  M yM KHH.

A H U K ^ ia u i

C h f h m h  2 5 0  m a  6 y / i r a H  x y p y i^  k o h h k  T a rjiH  K O A O ara TaxM H H aH  

1 r  T a f i e p / i a H r a H  h o h h t  H aM yH acH  c o a h h 3 a h .  K^OAraH k h c m h  k b t t h k  

M OA A a m h k a o p h h h  a H H M a iu  y n y H  KOAAHpHAaAH, 6 y H A a  8  c o a T  r m  
K3M 6 y A M a r a H b 3 K t  A a so M H A a  1 1 0 ° C  * a p o p a T A a  K ypH T H A aA H . K o h h k  

T a rA H  K 0 A 6 a A a  w o H A a u i r a H  H O H H T ra 2 0 0  m a  0 .1  h . N aO H  KyiHHAaAH- 

H a M y H a A H  k o a 6 3 h h  e n H 6 , T axM H H aH  1 2  c o a T r a  K yfinO  Kyfim aR*-
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U lyH flaH  cy H r craH flapT  0.1 h . khc/io t3 apHTMacH 6 h / iaH a/iHKBOTa
KHCMHHH KSHTap THTp/iaiU ^H/lHHaAH (HH^HKaTOp —
4>eHO/i(}>Ta/ieHH).

A h q m i3 Hamuxa/iapuHU x,uco6m i u

. ( 2 0 0 - N , ) - ( 4 - V - N , )  ,
AjiMaiuunyecueuMU = -------------1------------------ — , Me -  3k s / <?

a ■ KarnMod.%/100
6 y  ep A a , G — Boflopofl u iaw ifla rH  KypyK h o h h t  o rH p /w rH , r; N i  — 
c ra H A a p T  HuiK;opHft HaTpHH apHTMacH HopMai/iyiHrH; V  — 030A  
m iiK opH H  H eH T pa/i/iaui ynyH KeTraH CTaHflapT KHC/ioTa aHpHTM acw 
j^a>KMM, m/i; N 2 —  rraH flapT  KHCJioTa apHTMacH H opM a/i/iH rH ; a  —  
TaflKHK; KH^HHaeTraH h o h h t  to p th m h ,  r.

T y /iH ^  ajiMaujHHyB c h fh m h h h  (TAC) CTaTHK y c y /i 6nnan 
aHHK/iaHaAM, 6yHfla KaTHOHHT t o p th m h h h  -  0 ,2 5  r  -  1 0 0 -1 5 0  m/i 
c h f h m / ih  T a rn  TeKHC KO/i6ara /KOH/iauiTHpH/iaAH, 2 5  m/i 0 ,1  h . N aO H  
KyiiH /iaAH, n p o S n a  6 n / iaH  enH/iaAH Ba 2 4  co aT ra  KyHH6 KyHH/iaAH. 
Y m 6 y  BaKT yTraHAaH cyH r KaTHOHHTAaH apHTMaHH cj)H /ibTp/ia6 
o/iH H aA H, Ba apHTMaHHHr 6 n p  khcm h (1 0  m/i) h h  0 ,1  h . HC1 apHTM acH 
6 n /ia H  HHAHKaTop —  <j>eHO/i<jrra/ieHH HiuTHpoKHAa THTp/iaHaAH. 

AH0/IU3 HamuMajiapuHu x,uco6/\aui

n c . M
10-9, '

6y epAa, Vo — THTp/iaui ynyH o/iHHraH apHTMa c h fh m h , m/i; V i —  
T H T p /iam  ynyH  KeTraH 0,1 h. NaOH apHTMacH xa/km h, m/i; q i  —  
KaTHOHHT TOpTHMH, T.

0 ,1  h . N aOH apHTMa 6yiivma c t 3 t h k  a/iMauiHHyB c h fh m h  (CAC) 
T A C  h h  aH H iyiaui h m k o h h h h  OepaAH; 0,1 h. NaCl OyHHwa CAC —  
4>aicaT Kyn/iH KHc/ioTa/iH, Maca/iaH cy /ibcjjo rypyx/iap  ( h h a h k 3 t o p  —  
M eTH /iopaH/K); 0 ,1 h. CHsCOONa OyiiHHa CAC—  cy /ibc jio rypyxA ap  Ba 
Kap6oKCH/i ry p y jy ia p  ( h h a h k b to p  —  (jieHO/Kjrra/ieHH).

CAC h h  KyflHAara <j)opMy/ia/iap epAaMHAa TonH/iaAH;

\

6 y  ep A a, V2 —  THTp/iaui ynyH KeTraH 0,1 h . h iu k o p  apHTM acH xa/km h . 
M /i; qz  —  KaTHOHHT TOpTHMH, T;

C4 C(voli = - - C A  C

6y ep A a , Vz —  THTp/iaui ynyH KeHraH 0,1 h . NaOH apHTMa *a>KMH, m/i;
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a% —  K3 TH0 HHT TOpTHMH, T.
TAC W  cy-nb<J, o* s a  k 3 P 6 o k c h .  r y p y v a p  B y r o n a  a ^ a m „ „ y B

cH F H M .apu cyMMacH y p ta c H fla rH  <j>aP K o p K a .H  4 > eH O .-rH A p o KCH. B a  
H pT .H  r y p y v a p  C yH H .a a.M acuH H yB c h f h m h h h ;a i «  M yMKHH.

TvnHK AHH3MHK ajiM amHHyB c h f h m h h h  (T A A C ) a H m v ,aill
TAAC hh  aH H iyiaui ynyH  H-KaTHOHHTAaH  t o P t h m  0AHHaAn .  

ycT H ra f lH C TH ..aH raH  cy a  K yiiH .aA H  a a  6 h P c y T K a ra  ^ o . A H pH /iaAn .  
ByKKan K3THOHHT craH A apT  . a e o p a r o p H H  H O H -a.M aiU H H yB ph  
KO.OHHa r a  BCOH.alUTHpH.aAH (6yKKaH KaTHOHHTHHHr J^aiKMH

a H H iy ia H a A H ) .  K a T H O H H T  K a T .a M H A a H  0 ,0 1  h . N aO H  3 P H T M a c H  

y T K a a n .a A H ,  6 y H A a c o . H iu T H p M a  6 o c h m  1 5  . / ( .  ■ c ) .  2 0 0  m u  A aH  

H H F H u a A H ra H  n o p u n a . a p H H  H a T p n f i  H O H . a p H H H H r  m h k a o P h h h  

a H H K . a u .  y n y H  a H a .H 3  K H . H H a .H .

3pH T M aH H  K y H H .a e T ra H  Ba o k ;h 6  T y iu a c r r r a H  a p H T M a . a p p a r H  

HaTHHH h o h h  K O H u e H T p a p H H .a p H  T e H r . a u i r y H H a  

yTK a3H .a B 6pH uaA H - y u i 6 y  M a t . y M O T . a p  a c o c H . a  a .M a u iH H y B H  h  

H O H .a p  K O H A eH T papH H .apH H H  y T K a 3 H .a e T a r H  a p H T M a  ^ a a c M H r a  

6 o F .H K .H r n  a r p n  H H 3 H K .a p n  T y 3 H .a A H. O p A H H a T a  y K u r a  N a -  

H O H .apH H H  HOH 6 H .a H  W T H .ra H  M r - 3 K B / .  M HK AO pH K y H H .a A H ,  

a O p H cca  y i ^ r a  a c a  -  y r K a 3 H .r a H  a p H T M a  M H K A o p .a p H  K y H H .a A H .  

\ o c h .  6 y . r a H  a r p n  H H 3 H K .a p A aH  rpac |>H K  A H H aM H K  a r p n  

H H FHK .apw HH "c a K p a u i K o .a T H r a H a '' Ba T y .H K  T y f iH H r y H a n a  ( T A A C )  

6 y . r a H  rp a t^ H K  a h h b m h k  a .M a u u H H y B  c h f h m h h h  a H H K .a u .  MyMKHH.

K h h c t h k  y . n a m . a p

M O H H T .apH H H r KHHeTHK X O C C a.ap H H H  a H H K .a U I H H H r  T y p . H  

y c y . . a p u  MaBBcyA, .e K H H  hohht  6H .aH  a p a . a u i H .U A a  A ° h m h h  
KOHTaKTAa 6 y . r a H  ap H T M a K O H L .eH T p ap H .C H H H  T a .K H K  kh . h u j  
coAAapoFH KHcoG.aHaAH.

A huk/ iow

T y .H K  rH A p a T .a H ra H  h o h h t  H aM y H acH H H  ( k 3 t h o h h t  b o a o P ° A  

m a iC A a  Ba 3 h h o h h t  t h a p o k c h .  u ia tc A a )  y n  o f h 3 . h  A y M a .O K  T a r n H  
5 0 0  m .  c h f h m . h ,  M eiua .K a, TepM OM eTp Ba H aM yH a o . h i u  M O C .aM acH  

6 n .a H  >KHK03.aHraH K 0 .6 a r a  JK O H .aiuT H pH .aA H , K o . 6 a r a  2 5 0  m .  0 . 1  
h .  N aO H  (KaTHOHHT.ap yuyH ) e r a  0 .1  h .  HC1 (aH H O H H T .a p  y u y H )  

C0.HH3AH ea  4 0 0  MHH-. T es.H K A a a p a .a u .T H p H .3 A H . K o .6 a A 3 H  1  
MHH, 5  MHH, 3 0  MHH, 1 C03T B3 8  C03T 0 p a .H K .a p A 3  5  M .
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H a M y H a  o j iH H a a h  Ba yA ap H H  T H T p A a H a A H . M o H H T A a p H H H r  p e a x p H H  

T e 3 A H K A a p H  r p a t jw x x a  H e M T p a A A a H ra H  M O H Aap  K H C M A a p H H H  

H O H y ia p H H H r  y M yM H H  co H H H H H r H ^ flM 3 f la rn  M H K ^ o p H H H  B a x r r r a  

6 o F A H iy iH r H  (JiyHKUHBCH x y H H A H iiiH  f iH A a H  a H H M a H a f lH  Ba W H 3 H A raH  

M H 3 « K fla  6 y p H a K a H H M a H a f lH .

K oaohhqhu  xyjiyiaiu 6uAanyA H aiu
H oH-a^M aiuH HyBM H  M O /w aJiapH H H r axc riA yaT aA H O H  

xy cy c H B T ^ ap H H H  TaAKHK k h a h i u  xynH H H a x h h h x  yA H aM A arn  
K OJioH K a ep flaM H fla  o a h 6 6opH AaAH . 3pM TM a m h k a o p h  Ba TaAKHKOT 

y cy A H  x y n  x,OAAapAa 6 n p  x h a . O flaT /ia  u iH iiia  xoA O H xaH H H r A n a M e T p n  
2 ,5  c m  exH  5 c m  r a  T eH r. H o h h t h h  aHHx, T apxH 6A H  apH T M a 
^ a T ^ a M H fla  3Ax>HpAauj Ba pereH epapH H A O B H H  apH T M aH H H r x a i r a  
k;o a a h f h  6nAaH KaiiTa HujAauiHH TapxH6Hra xHpHTraH 
KOHflHijHOHHpjioBHH a h x a  o a h 6 6opH A aA H . C jm r  p e r e H e p a u H B  Ba 

a J iio H p ^ a ti iH H H r 6 n p  exH  6 n p  H ena pH X A A apn o a h 6 6opH A aA H . 
H aM yH aB H fi TaAKHKOTAap 1 4 .6 9  jxa flB a jifla  xe /iT H p K /iraH . Kyfm^arn 
a H H iy ia m H H H r T exH H xacn  yMyMHH x a p a x T e p r a  a r a .

MoCAQMQAap
Hh x h flH aM eTpH  2 ,5  cm Ba y3yH A nrH  1 ,5  cm f la n  xhhhx 

6 y r iM a r a H  lU H uiaA H  x o a o H x a  n a c r a f l a n  x ;o riK O K 6H A aH  6 ep x H T H A H U iH  

x e p a x .  Oa a h h  x y p H H H u if la  x o A O H x a  moc y /m a M /ia  T - u ia x A A a r H  

T p y 6 x a  o p f^ay iH  y - rr a H  pe3HHa K o n ic o iy iH  i iiH tu a  T p y 6 x a f lH p  (6yHflaH 
>^aM M y p a x x a S  M o cA aM aA ap  M aB w yA ). A H a A o r n x  m a x A A a  x o A O H x a  

T e n a c H f l a H  y H T aA H x  khphiu T p y 6 x a A H  x ;onK ox; 6 H A aH  6 e p x H T H A a A H . 

M o o i a M a  B e p r a x a A  ^ o a a T f la  M ax,xaM  y p H a T H A ra H  6yAHUUH x e p a x .  E h 

T a p a < jv i a r H  MHKKaH T p y 6 x a r a  A e n o H A a H ra H  cyBH H  a iw a H M a  kjbhiii 
y M y H  y 3 a T H U I AH HH BCH fa fiH pA aiU T H pH A aA H . K H pyB H H  B a H H XyBHH 

T p y 6 x a A a p  3B5KHM eKH CyiOiVIHK OK|HM Te3A H TH H H  poC T A O B H H  

M o c a ia M a A a p  y p H aT H A aA H . K yriH H H a bhhtah khckhhah p e 3 H H a H a A H  

T p y 6 x a A a p  KyAAaHHAaAH.

M ocA aM aH H  25°C  fla  yH flarH  cyBH H H r m h k a o p h h h  5 
M H A A H M erpA H  opaAHKAa 6eA rH A auiA ap  o a h 6 6 opH A aflH , a r a p  
K OA O Hxa MH3HiyiH u ixaA a 6HAaH >KH)(03AaHMaraH 6 y A ca . U Jy 6H AaH  

S u p r a  xaA H 6pA H  m o c  ynnaM A apA arH  KaSyA KHArHHAap Ba 

cyrox^iH K H H  o k h m  Te3AHrHHH yAHaiu yn y H  MOCAaMa 3 a p y p .

A huk/ iqui
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K a n H 6 p J ia H r a H x o a o H x a H H H r  n a c T X H  T p y O x a c H  e n ^ a f l H . 

y a n a M a a p H  0 ,5 9 -0 ,8 4  m m  6 y a r a H  A e n r r a  x y M H A a H  5 - 1 0  CM 6 l f n  

6 o u iK a  m y H r a  y x u .a u ,  t a r  M a T p H 3 J .  6 H J .a H  T e i I a

K H C M H H H H r oxhPh o p K a a n  x y u iH a a A H .  K o a o H x a r a  1 0 0  M a  c y B H M  

KyfiH6, HHKapyBMH Tpy6xaAaH Ba xyM KaTaaMHAaH x a Bo HHKapif6  

w 6 o p H ^ a A H .
MyKypaHra 60 cm Aan KaM 6yaMaraH naTaaM x,ocHa 6yawiuM 

yMyn xoaoHxara m yH ra moc MHKA°PAa THApaTaaHraH H a M y n a  

KymnaaAH aa 15 A a w a  AasoMHAa KATaaM y3HHHHr 6ou.aaHr.fM 
xa*MHra HHc6araH 150% raua xeHrafiHiuH ynyH myHra MOc  
Te3aHKAa cyB 6waaH KaHTa lOBnaaAH- Oyawmn ynyH. CyB yHHpnaaAW 
Ba KaraaMHH yTHpnuiH ynyH  ^oaAnpnaaAn. CyB caTX,H KjaTaaM T e n a  

KHCMHAaH 2 CM A3H x>koph 6yaMaryH*.a KoaAHK cyBHH HHKapye^M 
Tpy6K3AaH 30 Ma/MHH Te3aHKAa HHK;apH6 io6opHaaAH. UJyHAaH c y n r  
HaMyHaHHHr xaxtMH yawaHaAH.

Arap h o h h t h h  6omaaHFHH H m a o B 6epHaMaca, xefiHHru 
*nco6aaiuaapAa KaTaaM x,a>KMH TonHaraH MHKflopra TeHr « e 6  
oaHHaAH. EomaaHrHH HmaoB 6epHiu mapoHTHAa HUiaoB SepwaraM, 
K)BHaraH h o h h t h h h t  xaacMH aHHKpraHaAH, 6 yH A a i o b h u i h h  h k k m  

MapoTa6a oan6 6opMaaAH.
HaMyHaHH x o a o H x a a a  o a a h h  a H a a H 3  K n a n m  

pereH epapH flaoB H H  3 P h tm 3 H h  1 AaKHKaAa 6 7  a / M a  T e 3 a H K ^ a
yTK3Hm Ba 1 AaKHKaAa 2 0 0  a / m 3 Te3AHXAa k jb h lu  6 n a a H  o a n 6  
6opH aaA H . P ereH epauH naoB H H  3pnTM aH H , y H H H r m h x ^ o p h h h  s a  

lOBHmHHHr o x H p ra  H yicracH  H aM yHa T ypH  Ba H iu a o B  6 e p n u i  

m apoH T H ra 6o raH K  6yaaA H . (OBHUJAaH c y H r 1 A aK H K aA a 2 7 0  a / m 3 
Te3aHKAa o k h 6  T ym aeT raH  sp H T M a aa  H O H aapH H  H X T H e p u f l 
K O H A eH TpauH arana m oc spH TM a 6 H aaH  h iu a o b  O e p H a a f tH . 

H m aaT H aaeT raH  apHTM aHHHr m h k a o P h  yHH r p a A y n p a a H r a H  K a 6 y v i  
K H a rn n ra  h h f h a h 6  yanaH aA H  exH  a r a p  Te3AH X  x y p ca T X H M H  

H m aaT H aaeT raH  6 y a c a , o k h m  T e3aH rH A 3H  k c a h 6  h h k h 6  X H C o 6 a a u i  
H y an  6 n a a H  aHHKaaHaAH. A ra p  6n T T a  a h x a a b h  o P t h k  y T x a 3H A H U JH  
x e p a x  6 y a c a , 6yHAa h o h h t  KaTaaM H 6 h P h h h h  p H x a A a H  x e H M H  

K apaM a-K apm n fiyHa a ra H  lOBHm Ba K aiiT a t h h a h p h u i  o a m 6  

6 o p n a a A H . Bai>3H CHHOBaapAa K aTaaM  x a jx m h h h  H m a o B  6 e P HUiAa H  
c y H rrn  h o h h t  XAWMHra T e H r A e6 K a6 y a  KHaHHaAH.
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2 .2  MoHHT^apHHHrTexHo^orHKXoccaLnapHH aH H iy iau i

HOHHTHHHT COAHLIITHpMa X,a>KMHHH aH H K piaiH
Y c y a  K ypyK  aa 6 yKKaH Ba HOHHTaapHHHr OFHpyimc/rapHHM y a n a m  
6 n aa H  BKyHaaHaflH. ByKKaH h o h h t  *a>KMHHH (TyroaM a xaxtMHHH) 

yyiHOB u n / iH H f lp H f la  p p w a n w  K a T a a M H H H r W K o p n  n e r a p a c H  K a T a a M H  

6yfiH H a nyKHuiH TyraryHHa t 3 th h h  y p a u i fiyaH  6 nnan  KaTaaM H H  

3 HHaauiTnpHLUAa aHHiyraHaflH.
H o h h t h h h t  coaHiiiTHpMa xaacMH K yH H Aarn <}>opMyaa o p K a a n  

aH H KyiaH aflH :

6 y  e p fla : Vo —  6yKK3H h o h h t h h h t  xax<MH, Ma; W —  xypyK  h o h h t  
*awM H, r.

E y K y B ia m iH K H H  aH H K p iam
A 6coaioT  ByxyBHaHaHK y3Hfla 6yKKaH Ba KypyK HOHHTaapHHHr 

co/iHuiTHpM a xawMaapH (jiapKHHH MywaccaM 3TaflH Ba m r / a  p,a 

H<{)OflaaaHaflH. H hc6hh  6yKyBHaHaHKHH h o h h t h h h t  6 n p  
u iapoH T aapfla rH  coaHuiTHpMa xawMHHH 6ouiK a u iap o H T aap fla rH  
coaH uiTH pM a xaJKMnra <t>OH3flarH 6oraHKyiHrH opK aaH  TonHaaAH. 
EyHfla 6omaaHTHH coaH w rapM a x£>KMHra (M a x p a * ) k h h h k  
M HKflopHH TaH aaH aflH .

C0HM3 OFHpAHKHH a iiH ty ja ii i
H o h h t h h h t  coHMa OFHpanrHHH yanoB  UHaHHflpHfla 

aHHKpiaHaflH, 6y ep/ja  KypyK h o h h t  HaMyHacH pnaH H flp  t 3 t h h h  
TaK H aaaTH iu fiyan  6naaH  to ho h h t  f^aTaaMHHH HyKHiUH T yraryH H a 
C H aK H T naaflH .

H o h h t h h h t  coHMa oFHpaHTHHH (mu) KyfiHAarH 4>opM yaa 
o p K ^ a n  aHHKyiaHaflH:

P

6 y  ep fla , P —  igrpyK; h o h h th h h t  o fh p a h th , r; V —  h o h h t  j^dkmh, Ma.
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Ho hht  HaMTiHrHHH yHH 80°C *apopaTAa aohmhh  OFHpjiHKKa^r

KypHTHUI HyyiH 6HJiaH
aHHKpiaHaflH: 100%,

6y epfla P i  —  h o h h th h h t  Ooui/iaHFHH ornp^HrH, r; P 2 h ohhthhh ,
i^ypHTHJiraHAaH KeHHHrn 0FHp;iHrH, r.

MeXaHHK HHA3 MJIHJIHKHH aHHKpiaiD
MexaHHK MHAaM/inyiHKHH 6yKKaH HaMyHaaapHH 8 coaT 

AaBOMHAa cH/iKHTHLUflaH cyHr "xy/i” y c y n  6nyiaH a/iax/iH Taxpina 
Hy/iH 6H/iaH aHHiyiaHaAH. 

0 ,2 5  MM /IH TeuiHK/iH 3.naK opKa^H yTraH k3thohhthh MaHrra
TerHUI^H A ^ 6 Kapa^iaAH. K a TH O H H T HH Hr M e x a H H K  WHAaM.aH./lHrHHH
i^yflHAarH 4>opMyna opKaflH aHHiyiaHaAH.:

D = —  100 %,
K

6 y  e p A a ,  V 2 —  n a H T H H  3 / ia w f la H  cyHrrH K a T H O H H T H H H r  x,a>KMH, mji; 
Vl —  K a T H O H H T H H H r  60U U iaH FH W  *£OKMH, M./I.

PaAwanHOH 6apKapopjiHrHHH aum yiam
HaMyHa/iapHH Hyp/iaHTHpHiu KaBmapaaHraH aMny^iaaapfla 

MPX-g-20g-MocaaMaaapAa o/ ih6 6opn^aAH (1 r  ^aBOAa KypnraH  
>;o^aTAarH k3th o hh t  Skh 7-10 M.n AHCTH/i/iaHraH cyB/iH 1
KaTHOHHT). g-HypnaHHUI MaH6aCH paAHOaKTHB 60Co H30T0I1H 
^HCo6/iaHaAH. Hyp/iaHHWAaH cyHr aMny^a/iap OHH^aAH, 
hhHAarn/iaphh (})H^bTpra jKOHaaujTHpHyiaAH sa HeiiTpaji My^HTrana 
AHCTH/i^iaHraH cyB 6waaH lOBH^aAH. CraTHK a/iMauiHHyB chfhmh 
(CAC) Ba OFHpjiHrH Ha3opaT KHriHHaAH. PaAHagHOH-KHMeBHH 
y3rapHui/iap KOHCTaHTa/iapn i^yHHAarn fiyj i  6 n j ia n  ToriHJiaAH:

1) Co = kEo H 1 0 7 KaTTayiHrH eM H pn^raH  Ba j^ochji OynraH 
HOHoreH rypjoyiapHHHr paAHagHOH-KHMeBHH hhkhiuhhh , ht>hh 
6y3H /iH iu^ap cohh 6kh 100 aB lom nraH  SH eprnara  6oFaaHHiuaap 
MHKAOpHHH TaBCH(j)^aHAH.

H aM /iH K H H  a H H K n a m
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2) k  —  p a f ln a u n o H  n a p s a / ia H H iu  peaK U H fl^apw  Te3;iH K  

KOHCTaHTaCH CTp'1]:

6 y  e p f l a ,  D —  H H T erp a^  w ra / i r a H  A 03a, Tp.

3 )  tO T H ^raH  A o s a ^ a p ra  6 o f ; ih k  *o.nAa H H rn  H O H oreH
ry p y x p ia p H H H r  napnaaaHHUUH Ba * o c h /i  6y.nHWHHH xapaK T ep/ioB H H  b 

K03(j)(j)H 4H eHTH  (M r-3K B /rH  paA ) KyfiHAarH HifioAaAaH T o n n /iaA H :

6 y  e p A a  Eo —  KaTHOHHTHHHr 6oiujiaHFHH a^M au iH H ys c h f h m h ,  M r- 

3 K B /r ;  Ed —  KaTHOHHTHHHr TerHUJTIH A 03a 6HAaH 

H ypyiaH T H pR /iraH A aH  cy H rrn  a/iM auiHHyB c h fh m h , M r-3K B /r.

4 )  H o H o re H  rypy iy iapH H H r upH M napH a/iaH H iu k h h m 3t h :

Dm = l n 2 * .

6 y  e p A a , k —  p aA H apnoH  napwa/iaHHUiHHHr TB3/IHK KOHCTaHTaCH ( r p _ 

' ) •

TepM H K  TaoyiHA  

M oH H T ^apH H H r TepMHK 6apK apopaH rH H H  aH H iy ia iu  ynyH  

A epH B aT orpa< j)A a  MOM TH3HMHAa 3 -5  rp aA /A aK  h c h t h l u  T e 3 ^ n rH A a  
aproH  aTM occfiepacH Aa o iih 6  6opH /iaAH . X o ch ;i KpwH H raH  
A e p H B a T o rp a M M a ^ a p  HOHHTAarH ^>h3hk Ba k h m S b h h  y 3 rap H iu ./iap H  
J^aK H A arH  M ai^yM O T^apH H  6epaA H . /JepH B aT orpaM M aH H H r 

H aM yH aBH H  m h c o jih  2.1-pacM A a Ke.iiTHpH.nraH.
f lep H B aT o rp aM M a^ap A a KyfiHAarn s rp H  HH3HKAap MaBacyA:

• D T A  —  MOAAaaapAa hcchivihk  a<j><j>eKT.napHHH KafiA KH-naAH 
( h o a  HH3HFHA3H W K opnra h h k h w h  3K30TepMHK 3({>(}>eKTra, n a c T r a  -  

SHAOTepM HK 3(J)(j)eKTra moc K eaaA n);
• T G  — h c h t h u i  wapaeHHAa MOAAaHHHr o f h p ^ h t h  y 3ra p n u jH H H  

K a fif l l^HHaAH;
• D TG  —  6 y  xam hchthui w apaeH H A a m o a a b  o f h p a h f h h h  

y 3 ra p H u iH H H  AaiiA KH-naAH Ba y3HAa TG s r p n  mh3HFHHh h f  6 h p h h h h  

^OCHJiaCHHH MJOKaCCaM 3TaAH.
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2 .1 - p a c M . H o H -a n M a u iH H y B H H  M a T e p n a B ^ a p H H H r  H aM yH aB H H  
A epH B aT orpaM M aaapH  

Z le p H B a T o rp a M M a /ia p f la  o /iH H ra H  M atiiy M O T Jia p H H  aHHKpoK 

K y p c a T H iu  y n y H  w a flB a .n  K y p H H H W H fla  T a c a B B y p  ^ h t ih u i MyMKHH:

2.4->KaflBa/i

T e p M O r p a B H M e T p H K  T a X ^ H J I  H aT H H C ajiap H H H  H aM O H H W  k^ u ih u i  

u i a i o i H

TVpjiH x a p o p a T aap A a , °C, X apopaTfla, °C, 0FMp/iHK ^  
fiyKOTH^HUJHHH TaiBKH/I

KHJIHIBH, %  j j

10 (tio) 25  (tio ) 5 0  (tio)

T a jy iH / i  O F H p y iH K H H H r
KHaiHHaeTraH ,  Hy^oTH/iHuiH, % . 

MOAqa
5 0  7 5  1 0 0  ...

A e p H B a T o r p a M M a  M a i / iy M O T / i a p H f la H  H O H H T fla  6 y /ia f lM ra H  

T epM H K  y 3 r a p H i u / i a p  K O H CTaHTaTiapHH H  \w c o 6 n a u s  MyMKHH.

^ / l e c r p y K iiH H  (j)ao7 iJiaH H iu  a H e p r n a c H  O p H M e H - K a p p o a a  y cy n n  

6 y fiH H a  T o n n j ia f lH ,  6 y H r a  K y p a  M o /iq a H H H r n a p n a /ia H H U i T e 3aH ra  
K y f tH f la rH  T a H r a a M a  6 y iiH H a  6 a e H  K H aH H aflH :

*  ■ 0 )
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6 y  epA a, x  —  MOAAa m hkaoph A; k  — peaKunn Te3AHK KOHcraHTacH; n 
—  MOAAara TerHiDAH 6yAraH peaKUMH TapTH6H, A; t — BaKT.

Te3/iHK KOHCTaHTacw i<yHHAarn TeHMaMa 6nnan 6aen 
K HA H H aA H ::

k  = Z e ^  ( 2 )

U lyH A a, ( 1 ]  Ba (2 ]  T eH r/iaM a^apH H  enH 6, T e rm u /iH  paB H iiiA a k 
h h  T o n a M H 3 :

Z e { I )
x v ’ (3 )

6 y  e p A a ,  Z  —  yAH0CH3 K a r ra A H K ;  E —  A ecT pyK U H H  4>aoAAaHH iu 

3 H e p r n j i c n ;  R —  ra 3  a o h m h h c h ;  T —  )(apopaT .

dx /d ( j>, x  Ba T  r a  TeH rH iD A H  paBH W Aa  (3 ) T S H rA a M a H H H r
TIOrapHlJjMHK UjaKAHHH AHl|>4ieP eHIU,a 'n-na()' IQriiHAarH THMaMaHH 
5^0CMA KH/iaMM3:

R f  U x J
-vdlnx,

(4)
y t u 6 y  T e H r / ia M a H H  H H T e rp a / iA a6  K yH H fla rH H H  x,o c h a  K;n/iaMH3:

A| — | = Ain| |-v A h x
............................  (5):-d-

d ln x  b

til
( 4 )  B a  ( 5 )  h h  m o c  p a  b  h id  A 3  d l n x  B a  /(In x  r a  6 y acaK , KyfiHAarHHH

*OCHA KHAaMH3:

< ^ \E d I

RT*d lnx d h x  ’ (6)

- H 3 4 I )
Alnx _ <ilnx (7)

( 6 )  Ba (7 ]  (JiopMyAaAapHH K ypn6  h h k h 6 ,  yA apH H  

K o o p A H H a T a A a p A a  T y r p H  H H fHiyiM  T e H ra a M a  3 K a H A H rH ra  ryBOX, 

6yAaMH3:

dT *&) 4 1 )
T’ lgx' d lgx ' Algx Algx (8)

V jia p H H H r 3PHAHU1H ( tg a )  E/2,3fi K yp ca T K H H A a p H  6 H A 3H
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T o m w ia f lH  B a opA H H aT a yKHAa Kecw6 jh 'aA H raH  KecHM p e a x u H H

T a p T n 6 n  n  a x a H H r a  m o c  xeAaA H-
T epM H K  T a x A H ^ a  KyAAaHHAaAHraH T e H r^ a M a ^ a p  

K yfiH A arH ^ap  *Hco6AaHaAn:

^ L f U l g ^ - v A I g * ,
2,3 R fa

W r = W c -W ,
(9)

6 y  epA a, Wc —  HaMyHaHHHr c h h o b  oxH pH A ara o f m p a h t h ;  W  —

H aM yH aH H H r HCHTHuiAaH o a a h h fh  oF H p /in rH .
O ao A JiaH H iu  3H eprnacnH H  aH H iyia iii ynyH  A fipuB aT orpaM M aflaH  

T o n a a ra H  axcnepHM eHTaa H y w a a a p  tt>pnMeH KappoAJi 
K oopA H H aT anapH ra woiiAaiiiTHpHAaAH: 

opAHH aTa yK H ra  —  Algd W/d§,  
a 6c p n c c a  yi^Hra — (1/T).
B y  K o o p A H H a T a a a p fla y  = ax + b T e m v ia M ac H ra  T e rm iiA H  6 y ;ira H  

Ba srH A H uiH A aH  E *H co6 AaHaflHraH T yrpH  h h 3 h k , 6 oFAHKAHKAapH 

X,OCH71 KHAHHaAH.

riOAHKOHAeHCaAHOH T y p A arH  K aTH O HH TTiap
noAHKOHAeHcapHOH TypAarH KaTHOHHTAapHH, KOHAa 6y f i iw a ,

M O A exyA aA ap TapKH6Hfla k h c a o t3 a h  ry p y x A a p  6 y n ra H  
S H pH K M aaapA aH  0 /innaA H . y /iapH H H r x o c c a A a p a  2 .5 -w aA B aA A a 
K e/iT H pH A raH . 

2.5-x<aABaA 

riOAHKOHAeHCaUHOH TypAarH KaTHOHHTAapHHHr 4>H3HK-

KHMeBHH XOCCaAapM
  - r  ■■

Kyn^H
Kypca-nomap KHcnoTa/iH

KaTHOHHTTiapI
HaMAHK MH^Aopw, %, flan Kyn Gy/iMaran 
I ' p a H y a i n a p  y /w a M H , m m

CO H M a 3H'UlHrH, K r /M 1 (r/cM3)

E y tcK aH  j^ o a a T A a r H  C o,in lU T H nM a xaacMH 
cM3/ r

C y B C H 3 a a H ra H  K 3T H 0H H T H H H r CT3THK

50 

0,3-2,0 

550-750 
(0,55-0,75)

3.0-7,0

3.0-5,0

KyMCH3 ^  
KHcaoTaaH 

xaTHOHHTaapji

I 5 . 
0,2-0,8

0,4-0 ,6

3.0-5,0

6.0-7,0
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a n M a iU H H y o  c m f h m h ,  Mr*3KB/r: 
0,1 h .  NaOH 6yfiM M a

0,1 h . CaCb 6yM H H a 1,6-2,5 0
0,0035 h . CaCb 6 y H H M a T y ;iH K 6 y ;iM a ra H

p e r e H e p a u H A A a  cyB C H 3^iaH T H pH /iraH  

K aTH O H M TH H U F AHH3MHK OJIMailiHHyB 

CMFHMH, M T-3K B/./I

400-500 0

0,0035 h . CaCh 6yH H H a T y/iH K  

p e r e H e p a u H H ^ a  cyB C H 37iaH TH pH JiraH  

K aT H O H H T H H H rT y^H K A H H aM H K

a i iM a u iH n y B  c h f h m h , m t - 3 k b /^ i

2,3-2,6 0

K yM /IH  KHC/10Ta/IH KaTHOHHTJiap
Ilo/iHKO H fleH cai^H fl ycy^H  6nnan TapK H 6H fla HOHoreH 

r y p y jy i a p H  CM<j>aTHfla c y ; ib ( |)o ry p y v ia p  MaBxcyp 6 y /ira H  KyHJiH 
KHCBOTa/IH KaTHOHHTJiap O^HHaflH. ByH flafi K3TH0HHT^iapHH 
cy/ib<j>OKaTHOHHT7iap AeftH/iaflH.

K y^ jiH  KHC/iOTayiH KaTHOHHTjiapHH o ^H u ifla  KeH r T a p K a /iraH  
y c y j i^ ^ a p f la H  6 n p n  n-i|)eH o./icy.nb<t>oK H c/ioTa S k h  yH H H r H3TpnH./iH 
T y 3 H H H  4 > o p M a ^ b f l e r H f l  6 H ^ a H  n o B H K O H f l e H c a p H B C H A H p :

OH OH O'''

S O jH

A rap  K3THOHHT <j>aoJi -SO3H h -OH r y p y x / ia p r a  a ra  6 y a c a  y 
6 H<j>yHKi;HOHa/i * H co6 ;iaHaflH . Ha<t>Ta;iHHcy./ib<}>OKHcnoTa.nap 6 h m m  

< })o p M a^ b fle rn flH H H r no^H K O H fleH capnacH  H aT H ao cH p a  K ynaH  
KHC/ioTayiH cyabiJioKaTHOHHT oaH H aflH , y aa p H H H r Ty3H aH uiH H H  

K y fiH fla rH H a K ypcaTH iu MyMKHH:

49



OilMHraH KaTHOHHT lOKOpM MeX3HHK HaA3MAHAHKKa ara 
6yaam a 6aaaH awpaaaB TypaflH. yHHHr khm6bhh SapKapopaara ^ g  
Taaepaaiu wapoHTHfla TyaaK; KaHoaTaaHapaaAap, y <j)aKaT 
KOHneHTpjiaHraH au iKopa Ba xyaaa oKcaAOOBiaaap Ta icapara 50°C 
flaH wKopH J^apopaTfla 6apflomcH3.

TapKH6Hfla -SO3H Ba -PO3H2 rypyiyiap 6yaraH 6H<J>yHKAaoHaa
KyH-HH KHCJ10T3/IH K3TaOHBTA3pHB CHHTe3 KH21HU] CTapoa 

conoaaMepaapa acocaAara cyAb4>OKaTHOHaTAapHH
<J>oc<J>opaaHTapau] fiyjiH 6aaaH aMaara omapaaaAB. BynAaH 
KaTHOHHT/iap MOHocJjyHKHHOHaii cy/ib(()OKaTHOHHT^apra HHc6aTaH 

K>K,opa ajiMaiAHHyB caraMaapra ara.
n o jiH M e p H 3 a i;H O H  T y p A a r a  K aTH O H H TJiap

ByHAafi T ypflara  KaTHOHHT/iapHH TapKn6HAa K acnoTaaa 
ry p y \a a p  6yaraH  MOHOMepaapHa noaaM epaaw  *aMAa HOHoreH 
ry p y \a a p a  6yaM araH MOHOMep/iapAaH oaaHraH conoaaM epaapH aH r 
M aK poM oaexyaaaapa rypy>yiapBra KacaoTaaa rypyxAapHa k h p h th u i 
w j m  6aaaH  oaHHaAH. yaapHBHr xoccaaapa 2.6-*aABaaAa 
KeaTHpaaraH.

2.6-)KaABaa
n o a H M e p H 3 a p H O H  T y p A a ra  K aT H O H H T aapH aH r (J> B3aK-KaM6BH H

x o c c a a a p a
" -----* •• • '  ' WKŷ /IH KHC/IOTdL/lH KaTHOHHT/iap

c o n o /iH M e p H H  K H c n o T a ^ a p

6 H /ia H  flpH M  HUI/IOB 6cpH lU  KyMCH3

K y p c a T K H H /ia p  fiy /iH  6 n / ia H  o /iH H raH  4>oc<|>op- K H CJioTa/iH

c y / ib (b a T  , K H C /ioT a/iH  K aT H O H H T /iap

KHCJIOTa

£ .  eaaan « c* " « « * h• -■» i» *i* t: >4
H aM /IH K  M H K ^O pH ,
% ,  A 3II K yn  3H a c  4 ° - 6 0  3 0 - 5 0  —  4 0 - 5 0  ,

T p a n y a a  y /m a M H ,
m m  ° ' 3 - 1 ' 5  0 .3 - 1 ,5  —  0 , 2 5 - 1 , 0

C oH M a 3HHAHK,
1 0 J K r / M3 0 , 6 8 - 0 , 7 7  0 , 7 0 - 0 ,7 5  —  0 , 2 5 - 0 , 2 8

H - u ia iu i f l a  6 y K K aH

X o a a T f la r H

c o a H u iT H p M a  3 , 3  3 ,0  1 8  3 ,0

XawMH, CM3/r, aaH
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Kyn 3Mac
—  . .

0,1 h . NaOH 
6y«HHa craTHK 
a/iMauiHHyo 
CHFHMH, Mr-3KB/r, 
AaH KaM 3Mac

4,6 4,6 4,8
9,5 (0,5 h. 

NaOH 6yiiHMa)

0,1  h . CaCl2 6yHHsa
CTaTHK 
a/iM aiu MHyB 
CHFHMH, Mr-3KB/r, 
A3H KaM 3MaC

4,4 4,5 0,6 0

On/ibTpaTHHHr 
OKCHAnaHMUJH 
( k h m § b h h  

6 apn;apop/iHK), Mr 
0 2 / r ,  flaH Kyn 3Mac

1,5 1,5
Ahhk

6e/irwiaHMaHfln

1

Ahhk |
6earHaaHMaHflHi

I

Kynyiu KUCjiomaAU KamuoHumjiap (cyjibtfiOKamuoHunuicip) 
C y ^ b < j)o ry p jo v ia p H H  -SO3 H Ba -PO3H2 rypyxyiapnH H  cropo-fi Ba 

A H B H H H yi6eH 3oyi concw iH M epH ra Typ/iH  ycynnap 6H/iaH -  cynb<f>aT 
K H c jiO T a  eK H  o a e y M  epflaM H fla KyMyui cy;ib<jiaTHHHr (AKUI) o k h  
ajIIO M H H H H  XyiOpHflHHHr (PoCCHfl) K3T3/IHTHK MHiyjOpH HlUTHpOKHfla 

K H pH T M JiaflH .

Illy  6 n.naH  6 a p r a  cyjib^OKaTHOHHTJiapHH crn p o ./i Ba 

A H B H H H /l6 e H 3 0 ^  COnO/IHMfipHHH KOHpeHTpjiaHraH cyab4>aT 
K H C ilO TaC H  6 n ^ a H  KaT331H3aTOp HUJTHpOKHCH3 cy/lb<t>Mp./ialll fiyaH  

6 H yiaH  y 3 ; iy K c n 3  n m .n a 6 MHKapmu w apaeH H  x^m a p a T w ira H . CTHpo/i 
s a  f lH B H H H ^ 6 e H 3 0 ^  cono /iH M epH ra cy^b(J)orypy)yiapH H  yHH 

c y / i b ^ o x y i o p / i a u i  Ba cyH r cy/ib4>ox.nopnfl ry p y v ia p H H  coB yH /iaui fiynH  

6 H 3 ia H  KHpHTHUJ MyMKHH:
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Cy./ib<t>o>cnop.nauiAaH o a a h h  conoA H M ep  AHXJiopaTaHAa O yx aA H , 

6yHAa xAopcyAb<l>OH k h c a o t b c h  apHHAH Ba 6y aca cyA b(J>oxA opA aui 

peaKAHHCHHH anna ocoH/iauiTHpaAH.
KyMAH KHCAOTaaH cyA b(j)O K aT H O H H T A apH H  6 y T a A H e H -C T H p o  A

B a SyT aA H eH -M eT H A C T H poA  K a y 'iy K A a p H H  K O H p eH T p A aH raH  c y A b ( j> a T  

KHCAOTa ep A aM H A a c y A b i jjp A a m  fiy A H  6 HA aH *aM  o a h u i  MyMKHH.

K aynyK  AHCTAapn 30  ± 5 °C x^popaT A a wyBaAaHaAH; BaA bA O BK a 

K h a h ih  6 ouiA aH H uiH Aa BaAM aAap y p T a c H A a rn  T H p u n u iA ap  0 ,5 -1 ,0  m m  
h h  TauiKHA aTaAH, oxHpHAa —  0 ,2 5  Aa H 0 ,05 mm ra n a . IlAeHKaAapHH 
enH u iH 6 k o a h u j h h h  o a a h h h  o a h u i  ynyH  yHH A appoB  x e i iH H rH  
HUIAOBra 6epHA3AH -  PHAbOTHHa I1HHOFH 6 HAaH 2 0 - 3 0  M M 2 

yA H aM rana 6 ypAaAaHaAH.
CyAbtJjHpAaiiiHH 8 0 - 1 2 0  °C ^ a p o p a T A a  3 coaT  AaBOMHAa o a h 6  

6opH AaAH . CyAb(|)aT k h c a o t b  capcJiH 1 M acc. kh cm  K a y n y K K a  
4  Macc. KHCM CyAbljiaT KHCAOTaHH TauiKHA 3T3AH. KaTHOHHTHH H yT M - 
(JiHAbTpra WKAaHaAH, c y s  6HAaH pH = 4 -5  raw a WBHAaAH, c y H r 8 0  ° C  
x ,apopaT A a k o a a h k  1 8 - 2 0 %  HaMAHKKana KypnTHAaAH. Y  M exaH H K  
HHAaMAH KaMAa KHCAOTa Ba H uix;op T a ic n p H r a  6 ap K apopA H p.

Qoafiop-xuoiomcuw KomuoHumjiap
C t h p o a  Ba A H B H H H A 6 eH 3 0 A  co n o A H M ep H  a c o c H A a rn  (j)OC lj)Op- 

KH CA0T3AH  K3THO HH TAap COTIOAHMepHH yHXAOpAH  (jjOClflOp 6 H A a H  

h u ia o b  f ie p n u i Ba c y H r  - P C b  r y p y jy ia p H H H  O K C H A flO B H H A a p  

H lU TH pO KH Aa  COByHAaiU  fiyAH 6 H A a H  0AHH 3AH :
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Kyvcu3 KucAomaAU KamuoHum/wp
r io ^H M epH 3aU H 0H  T ypflarH  KyHCH3 KHC/IOTa./IH KaTHOHHTViap 

M o /ie K y / ia / ia p H ^ a  K H c/ioTa/in ry p y x /ia p  S y ^ ra H  6oui;iaH FHH  

M O H O M ep/iapH H  cono^ M M ep^ a iu  Hynn 6 n n a »  onunapH . M eTaxpH A  
K H C ^ioT ayiap  3<j>Hp.napn (M eTH/iMeTaKpH/iaT] Ba AHBHHWi6eH30.nHH 
c o n o / iH M e p / ia iu  Ba cy H r cononH M epH H H r M ypaxxafi 3^upnn 
ry p y x p ia p H H H  Kap6oKCMA rypy j^H rana coB yH aau i ycym  caH oaT fla  

K y / i y i a H H ^ M O i V ( a .  \ o c h / i  S y n r a H  K O M n o H e H T  i q m H f l a r H  T y 3H A H iu r a  

a r a  6yjiap,n:

A K pH A  KHCJlOTaHHHT M6THA 3(j)MpH fiH/iaH AHBHHH.n6eH30.nHH

c o n o / iH M e p n / ia H n u in / ;a  3(j)Hp K aTop^apH  n o n H M e p ra  «6ou iM a 6 o u i»  

^ o j i a T f l a  K H pw iuaflH  JOiapHH coByH ^atuflaH  cyH r k b t h o h h t  xyfiH A arH  

T y 3 m iH u j r a  a r a  6 y /ia f ln :

K ap6oK C H A  rypy^H H H r uiyHflafi i^yuiHH w oH nauiH uiH  \H C o 6 n ra



KaTHOHHT hkkh Ba/ieHJiH KaTHOHJiapra TaHJioBMaH 6y;iH6 Ko^aflH.

A H H O H -anM auiH H yB M H  M a T e p n a ^ a p  (aHHOHHTJiap)
AHHOHHTViapHHHr c|)H3HK-KHMeBHH xocca;iapn 2.7-)KaABaji^a 

Ke.nTHpn.nraH.
2.7-waflBa/i

rio^HKOHfleHcauHOH Ba noBMMepH3apnoH TypflarH aHHOHHT/iapHMHr 
(j)H3HK-KHMeBHH XOCCa^apH

rioaHMepH3apHoiffl
IlOJlHKOHAeHCapHOH

^  T ypA arw  i
T ypA arH  aHHOHvnviap 

t  KypcaTKHM^ap aHHOHHTnap ••

KyHTiH KyMCH3 KynnH KyncH3
acoaiH  acoc/iH acocriH acocviHjj

Ppanyaa ynnaMH, q,3 -2 ,0  0 ,4 -2 ,0  0,3-1,2 0 ,3-1,0
MM

CoMMa 3HMJ1HK, 0 ,6 5 - 0 ,7 0  -  0 ,5 -0 ,7 5  -
1 0 3 n r /M 3

O H -u iaw iA arH  i

6yKKaH i
aHHOHHTHHHT

COilHUJTHpMa
x a x c M H , c M 3/ r ,  x y n

3M ac

C t 3 t m k  ayiM auiH H yB  

CHFHMH, Mr-3KB/r,
KaM 3M ac:

0 ,1  h . HC! 6yfiH H a 6 ,0  4 ,4  3 ,4  4 ,2

0 ,1  h . N aCl 6yfiH H a 1 ,8  0  1,5 0

rio jiH K O H A eH cauH O H  T y p A a rw  aH H O H H T nap
By T ypA arH  aHHOHMT/iap T a p K n 6 H A a  T y p n n  A apaw aA arH  a c o c / in  

aM M H o ry p jo y iap  6 y n ra H  O npH K M a^apH H  nojiH K O H A eH caA H anaiu n y n n  
6 H ^aH  O^HHaAH.

Kynsiu acoc/iu amioHurruiap
K yn^H  a c o c n H  3HHOHHT.napHH i ih p h a h h , nojiHSTHJieHnonHaM HW
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Ba ariHJtnoprHflpHHHH 6apra^HKflarn no^HKOHfleHcaiinacn 
H aT H JK acH fla  o jiH H aflH .

TapKH6Hfla hohotbh rypyx, cwjiaTHfla TypT/iaMHH napHflHH 
rypjoyiapH Ba 6HpnKKaH anw^arm i^aTop aMHHorypyx/iapn 6y^raH 
KyM/iH acoc/iH aHHOHHTaap î yiiHflarn KypHHHiura ara 6y.nafln:

HOv
HO.

U o r
N—

Ky^/iaHH^aeTraH 3M hh./iobhh areHTra 6 o f;ih k ; paBMiifla K yvm  
CK H KyMCH3 3COC/IH 3HH0HHT7iap OJIHU1 MyMKHH.

B ai>3H  no /iH M epn3ai;H O H  T y p f la ra  aHHOHHiviapHW CHHTe3 
K h j i h u i  y n y H  60111/iaHFHH x o M -au ie aap  2.8->KaflBa^fla K e/iTw pH/iraH .

2 .8-*aflB an
• -VovSfi? t f

E o tu / ia H F H H  x o M - a m e ^ a p
AHHOHHTHHHr HOHOreH 

r y p y v i a p w

X ^ io p M e T H i iy i a n r a H  C T H poA  Ba AH8HH H A 6eH 30A  

C O n O T IH M ep H  B a  T pH M eT H ^aM H H

X / io p M e T H y i / i a H r a H  c t h p o a  Ba AHBHHHA6eH30A 

c o n o i i H M e p w  B a  i i h p h a h h

X jio p M e T H y iJ i a H r a H  c t h p o a  Ba a h b h h h a 6 c h 3o a  

C O n O J IH M e p H  B a  TpM(J>eHHA4>OC<t>HH 

X j i o p M e m n / i a H r a H  CTHpOA Ba a h b h h h a 6 c h 30A 

c o n o / i H M e p H  B a  A H cy ^b (J)H fl

X ilO p M e T H A A a H r a H  CTHpOA Ba BHHHAHa<J>TaAHH 

C O n O A H M e p H  B a  T pH M eT H ^aM H H  

X j i o p M e T H / i ^ a H r a H  c t h p o a  Ba a u e H a ^ m n e H  

C O n O A H M e p H  B a  TpH M eT H A aM H H

2 -M e T H A -5 -B H H H J in H p H A H H  Ba 

T p H 3 T H A e H rA H K 0 A H H H r  AHM eTaKpHA 3<J>HpH 

C O n O A H M e p H  B a  XAOpAH 6eH3HA

1,2-^HMeTHA-S-BHHHAnHpHAHHHHHOAHA Ba 
AHBHHHA6eH30A

- N ‘ ( C H 3)3 c i -

aO
- P * ( C 6H 5)3C I- 

-S-CR)jC|- 

-N *(C H j)3 C |-  

— N*[CHj)3C1-

CH,

W  c*h5

CHj

VcHj

r T
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X A opM eT H A A aH raH  conoA H M ep aAWMHHHH Jo io p n A

H uiT H poK H fla y s  x a o p a h  (Jioc^op 6nA aH  h u ia o b  6epH/iaflH , c y n r  - 
CH2PCU ry p y x p ia p H H  K yH H flarH  ry p y X A a p ran a  coByH A aH aAH :

0
II

 CHj—P(OH)2

ConoiiH M epA a 6eH30A haP0CHHH 4>op<|>opAaHTHpHiu 
HaTHwacHAa x ,o ch a  6ynaA H raH  -PCI2 rypyxA ap *aM 6ynraH H  ysyH
COByHJiaiUHH OKCHAAOBMH/iap HUlTHpOKHAa 0AH6 6opH ^aA H .

Y iii6y ycyA  noAHKOHAeHcauHOH TypAarH kjthah acocAH
3HH0HHTA3pHM  CHHHTC3 KHAHtllHHHr B ollIM  yC yA A apH ra H H c6aT3H  

K e H rT a p ^ a A ra H  y cyA  *H co6A aH aA H .
Kyvcu3 acocnu amwHumjwp 

rioA H KO H AeHcapHO H  T ypA arH  KyncH3 acocAH  aHHOHHTAap Kenr 
TapKaAraH HOHHTAapAaH *Hco6AaHaAH. HuiAa6 MHKapHUi M acuiTa6H 
6yH HH a KyMH KHCAOTaAH KaTHOHHTAapAaH KeHHH HKKHHHH ypH H A a 
TypaA H . rioAH3THAeHnOAHaM HH Ba 3nHXAOprHApHHHH 

noAHKOHAeHcauHHCH H aTH w acH A a iQ'iiHAarH Ty3M A Hiura s r a  6ynraH  
KyMCH3 aCOCAH a H H O H H T  OAHHraH:

A h h o h h t  T apK H 6H A a 6w p i^aHna M H iyiopA a TypTAaMHH 

aMMOHHHAH a c o c A a p H H H r H O H oreH  r y p y jy ia p n  M3B>KyA u iy H H H ry n y H  
6ai>3H  xoA A apA a yHH xynA H  acocAH 3 h h o h h t  cH<|>aTHAa \a M  nyA A aca  
6 yA aA n .

Ilo A H M e p H 3 a u H O H  T ypA arH  aH H O H H TA ap
B yH A afl T y p A a rn  aHHOHHTAapHH TapKHSHAa A neHAH H O H oreH

ry p y x A a p  6 y n r a H  6oiUAaHFHH MOHOMepAapHH conoA H M epA aiu  ycyA H  

6HAaH J^aMAa CTHpoA-AHBHHHA6eH30A COnOAHMepH 6KH TapK H 6H A a 
H O H oreH  r y p y jy i a p  6yA M araH  B ou i^a  conoA H M epA apH H

noAHM epaHaAorHK y a rap T H p n u j fiyAH fiHAan oahui MyMKHH.
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K y n / iu  a c o c n u  amiOHumjiap 

noflH M epH 3ai<H 0H  T ypflarH  Kyn/iH a c o c n u  aHHOHHT/iapHH 
M U A a6  H H K apH iufla <rrnpoA-AHBHA6eH30A conoA H M epA apw  K eH r 
K y /i^ a H H ^ a flH :

P e a K p H H H H H r  o p a A H K  M a ^ c y A O T A a p H  M e T a H O A  B a  M e T H A a A b  
> < H co6 /iaH afln . 

XAOpM eTHAAaHraH CTHpoA-AHBHHHA6eH30A conoA H M epH  Ba 

T pH M eT H aaM H H  6H aaH  aMHHAam peaKUHHCH K yiiHAarH cxeM a 6yH H H a 
6 o p a f lH :

r io / iH C T H p o y i  T y p H A arH  a H H o H H T y ia p ra  H H c 6 a T a H  i o k o p h  

p a f lH a i ;H O H  6 a p K a p o p  6 y A ra H  KycAH a co cA H  aH H O H H T A ap  a p e H a c J jT e H  

c o n o y iH M e p jia p H H  acocH A a oAHHaAH. 

Kyncu3 acoutu aHuoHunviap
KyHCH3 aCOCAH aHHOHHTAapHH C H H Te 3  KHAHUI 

BH H H A nH pH A H H A ap Ba BHHHAXHHOAHHAapHH A H eH A ap 
A H B H H H A 6eH 30A , AHBHHHAIIHpHAHH, rAHKOAAapHHHT A ^M eTaK pH A

iCHjOCHjCI

->CH,OH. * 
I) -uCHjCOCHj),

n
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3(J>np.napn Ba BouiKaaap BHAaH conoAHMepaam HaTHwacHfla aMaara 
ouinpnaaAn. ByHAafl TypAarH aHHOHHT/iapHH 6HTTa 6ocKHHAa, B'bHH 
BoUIAaHFHH MOHOM6p/iapHH COIlOAHMepAaM OpK;aAH 0JIHH3AH.
MacaaaH, 2 -MeTHA-5 -BHHHAnHpHAHHHH AHBHHna6eH3oa BnaaH 
co noA H M epaaH H U iH  H aTH aocH A a KyfiHAarH T y 3 H a n u jA a rn  KyMCH3 

aCOCAH 3HH0HHT OAHHaAH*.

-*n

IloA H aM ^O A H T A ap

r io / iH M e p a H a a o rH K  y 3 rapT npM iu ycyAH B H a a H  2-M eTH A -5- 
BHHHJinHpHAHH Ba AHBHHHJl6eH30/I COriOAHMepH aCOCHAa 

noAHaM(|>OAHTAap oaHHaAH. EouiaaH FHH  conoA H M epH H  
4 > o p M a a b A e rn A  B H a a H  hujaob 6 e p m iH 6 , 2 -3 T a H o a n H p H A H H A H  
x ,o c n A a a a p  o /iH H aA H . K e iiH H  yHH N 0 3 -iu a K A ra  y T K 3 3 H A a A H  Ba 3 T a H o a  

ry p y> y iapH H  KapBoKCHA rypyx ,ra  yTK33Hin ynyH  H H TpaT k h c a o t 3  

BHAaH OKCHABaHTHpHJiaAH
I lo A H a M (|)o iiH T J ia p  aH M O H H T aapra y x u ia 6  r e a o r e H M H A H A a a H ra H  

C O nO A H M epA apH H  aM H H A aill HyAH 6H A aH  OAHH aAH. EwpoK, 
aH H O H H T A ap A aH  (jiapK A H  paBHUiAa y w B y  u ia p o H T A a  a M H H a a w H H  

T a p K H 6 H A a  aM H H  B a k h c a o t 3 a h  r y p y jy i a p  B y a r a H  M O A fla a a p  eK H  

c o n o A H M e p H H  cyH FFH  H u iao B  B e p m u A a  K H c a o T a A H  r y p y x r a  

a H a a H T H p a A H ra H  B o u i^ a  pean n H O H  a o 6 m a h h t a h  r y p y > y ia p  6 n a a H  

o a h 6  B o p H a a A H . M a c a a a H , x a o p M e T H a a a H r a H  c t h p o a -  

A H B H H H a 6 e H 3 0 A  COtTOAHMepHHH aM HHOAHCHpKa KMCAOTa BH A aH  

a M H H A a u iA a  A y H H A a ra  T y 3H A H iura  s r a  B y a r a H  n o a n a M (j)O A H T A a p  
noA H H aA H :
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3-BOB. 4>ypoyp0./l ACOCMflArH HOH-A^lMALUHTHPyBHH 
n o ^ iH M E p y iA P

3 .1 .  C rapo./i-(}>yp<J>ypoa n o a a M e p a  a c o c a p a  cyab(J> o- Ba <f>oc<f>aT 

X H C aO T aaa KaTH O HH Tyiap OyiHUI

Cm upoA-(f> yp< f> ypoji n o A U M e p u  n o A U K O H d e H c a ifU J tc u  

K U H e m u K a c u H U  m a d f fu if  k;u j i u u i . C TM poa 6 a a a H  <jjyp(J>ypoaHMHr 
n o a a x o H p e H c a p a a  p e a x p a a c a H a  B .B .K opm aK , E .H .B a H o rp a p o B a , 
r .f le T p o B a  M O H o rp a tjw a a a p a p a  x e a T a p a a r a H  K jp o p a  M o a e x y a a a a  

6 a p a x M a a a p H a  n o a a x o a p e H c a p a a  y c y a a  O aaaH  o a a p j  6 y a a a a  o p h 6  
6 o p n / i r a H  T a p p a x ;o T a a p ra  a c o c a a H ra a  \ o j ira, n o a a x o H p e H c a p a a  

p e a x p a a c a H a  MaBHcyA O yaraH  H a 3 a p a a  T a a p a H a a p  a c o c a p a  o a a 6  

6 o p a a p a .  C T a p o a  6 a a a H  cj>yp<|>ypoaHHHr n o a a x o H p e H c a p a a c a p a  
< J)yp4>ypoaH H H r x o H p e m -p a p a a c a  y 3 rap n u iH H H  yH H H r p e a x p a a r a  

K H pH iB M araH  M a p p o p a  6 y iin 4 a  aH ax p iaH p a . T e M n e p a T y p a  

4> axT opH H H H r n o a a x o H p e H c a p a a  acap aeH H ra  T a -b c a p a H a  80. 90 Ba 

100°C p a p o p a T p a  c r a p o a  Ba (|>yp(|>ypoaH aH r M oab H a c 6 a T a a p a H H  1:1 
x ,o a a T p a  ca x p ia raH  p o a p a  T a p p a p  p a a a H p a .  I I o a a M e p ra  a a a a H a u i  

p a p a w a c H H H  p e a x p a o H  a p a a a w M a p a r a  p e a x p a a r a  x a p a u iM a ra H  

(j> yp(j)ypoaH H H r M a p p o p a  6 y a a a a  O e a r a a a H p a .  3 .1 -p a c M p a  c r a p o a  
S a a a H  cj)yp(}iypoaHH H r n o a a x o H p e a c a p a a  p e a x p a a c a  T y r a a a a H a m  

p a p a a c a c a H a H r  T y p a a  p a p o p a T a a p p a  p e a x p a a  p a B O M a a a a r a r a  
6 o f a a p a a r a  x e a T a p a a r a H . yui6y o a a H r a a  H a T a w a a a p  a c o c a p a  

> h h h t  B a x j r a  O o F a a p a a r a  (JjaxT opa a H a p a a H p a  ( 6 y  e p p a ,  x
a - b  ( A - x ) a

-  p e a x p a a r a  x a p a u iM a ra H  <J>yp<|>yponHHHr M a x p o p a ) ,  6 y H p a  

p a c o O a a u i  y ay H  n o a a M e p ra  n y p y p  O yaM araH  a a a a a a m  p a p a w a c a r a n a  

(30% ] moc xeaaparaH Maxpopaapa oaaHpa.
—l - h l i i i l *  -  r  O o ra a x p a x H a H r  H H 3 a p a a  p a p a x T e p a  r n y a a
•-*  (*-*)<»

K ypcaTpaxa, crapoa Ba (Jjyp^ypoaHaHr noaaxoHpeHcapaa 
peaxp aaca  II TapTa6aa peaxpaa 6yaaaa 6opapa. -Igk Ha 1/T ra 
S oFPH xpara  rpa(j)HrapaH crapoa SaaaH (J>yp(j)ypoaHHHr
noaaxoHpeHcapaaaaHaui peaxpaaca axTaBaaHHip SHepraaca  
To n a a p a , 6 y  4 ,4 5  xxaa/Moara m oc xeaapa. I l ly  6aaaH 6apra  
KaTaaa3aTop pyx xaopap (ZnCh) xoHpeHTpapaacaHa crapoa  6aaaH  
•t'ypcjjypoaHaHr noaaxoHpeHcapaaaaHaui peaxpaacara Tabcapa
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ypra.HHMH. m y  ; aK; 3AAa 0 S r r r  0 .inCM ^ b H H HrH C61aT^ ^
^ y p o . r a  H Hc6aTaH  -  ^  p a M Q;]flp H H c6aT H  1 ;1  P j

s : ; r ^ r  s u
^ H K O H A e H c a u H .  >KapaeHHra T a „ c H P HHH y p r a H H u ,  myHH

K ypcaTflHK H . ZnClz KOHUeHTpauHHCHHHHr OU.H6 6 o p „ m „
peaKUHflHHHrTe3^auiMiiiHrao^H6 Ke^a^H ( . pacM j.

Ilo^HKOHAeHcauHH peaKUHHCH xApopaTH, 
°C: 1 -80, 2-90, 3-100.

3.1-pacM. CTHpô  ea <J>yp<J>yp°-n
nO/lHKOHACHCaUHHCHHHHr Typ̂ lH

* a p o p a - rn a p A a  T y ra /u iaH H tu  A apaacacw (A).

riÔ HKOHACHCaHHH pcaKUHHCH \apopaTH, #C 
1 -8 0 , 2 -9 0 ,  3 -1 0 0 .

3.2-pacM. PeaKUHH acapaeHHAa pearnpaoBHH 
MOAA^ap KOHueHTpauHH 

7iorapH(j)M/iapMHHHr y3rapHUiH.

KeilHHMa^HK 6h3 TOMOHflaH CTHpOZI Ba 4>yp4>ypO ÎHHHr MOJIb 
HHc6aTBaPHHH oziHHraH KaTHOHHTTiapHHHr xocca.napnra TatcwpH 
ypraHHBflH. (J)yp<J)ypoB crnpo.n 6w âH y3apo TatcHpHAa HacjiaKaT 
KOHfleHCHpBOBHH, 6aBKH KynpHK \OCHB KjH./lyB'IH >̂ M ) ĤCo6BaHaflH 
Ba OaHHraH KaTHOHHTHHHr aCOCHH COp64HOH Ba <{>H3HK-KHMeBHH

x o c c a /ia p H  yH H H r K OH ueH Tpaipm cH ra 6or .h h k .

3 .1 -w a f lB a ^ f la  4>yptJ)ypo/i Ba CTH po/iHH H r M ozib H H c6aT /iapn  

T ypaH H a 6 y ^ ra H f la  o/iHHraH cyzib^)OKaTHOHHT Ba <J>oc<j)aT k h c jio t3JiH 

K aTH O HH TziapH HH r acocHH (})M3h k - k h m 6 b h h  x o c c a ^ a p n  K e/iTnpH .nraH .
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3.1->KapBap
OjiHHraH cy^bijio- (CK) Ba <j30c4>aT khc/iot3./im  KaTHOHHTpap

x o c c a p a p H r a  6oiuoaH fH H  M o p p a o a p  MOPb H H c6aT P apH H H H rT aT > cnpn
N» KypcaTKHH/iap CTHpoaiiHiir <typ<typo/ira Mo/ib HHc6aT/tapn

1:2 1:1.5 1:1
OK CK OK CK OK CK

1. CoBMa ornpaHrH, r/nn 0,68 0,62 0,60 0,60 0,5 0,56
2. H-uiamiflarH cyBfla 6yxKaH

KaTHOHHTHHHr
conHuiTHpMa xawMH, mji/t

2,2 2,5 2,8 2,9 3,5 3,7

3. CTaTHK apMauiHHVB chthmh fCACl, Mr-3KB/r:
0.1 N NaOH apHTMacH
6yiiHHa 5,6-5,8 3.2

6,3-
6,5 3,0 6.8-7.0 3,6

0.1 N NaC! apHTMacH 
6yiiHHa 0,6-0,8 2,6 0,7-

0,9
2,8 0,8-1,0 3,4

3 .1 -x < a p B a .n p a H  KypHHHO TypHOpHKH, 3Hr h x u jm  xoccapapra ara 
6y/iraH cy/ibcjioKaTHOHHT tjayptjjypoyi Ba cTHpoPHHHr MOPb 
HHcOaiviapH 1 :1  6 y p ra H p a  o /iH H raH . CTnpop-<J>yp<j>ypop nopHMepHHH 
CHHTe3 KH^HiiiHHHr onTHMaji uiapoHTjiapuHM TonHiu OyfiHwa o j i h 6 
6opnpran TaKHK,OT^ap HaTHwacHpa peaKpHH xppopaTH -  90°C, 
KaTa7iH3aTop Z11CI2 KOHpeHTpapHBCH 1 MOJib 4>ypcJ>ypopra -  0.07 
MOJib B a CTHpoyiHHHr (|)yp(|)ypopra MOPb HHc6aTH 1 :1  pe6 KaSyp 
K HPH HpH .

C m u p o j i- ( f> y p $ y p o A  n o j iU M e p u H u  c y j ib / f iu p A a w  p e a K p u f ic u H U H Z  
mad^u^omu. Cypb(|>OKaTHoHHT oprnupa cypbcjjorypyxpapHH 
KHTHpHip ynyH noPHMep MaTpwpacM cm)>aTHpa CTHpop Ba 
(J>yp<t>ypo/iHHHr noPHKOHpGHcapHBCH HyyiH 6npaH oPHHraH noPHMep 
HUjpaTHppH. / (h b h h h p 6 g h 30P  ypHHra <j>yp(j>ypop-HHHr 
KyppaHMomiiH, 6np TOMOHpaH, yHHHr Pccny6PHKaMH3 mapoHTHpa 
TonH/iHuiH o c o h p h t h  Ba Tapxn6npa apoMaTHK appopap Ba (j)ypaH 
P h k p h h h h t  M3B>KypyiHrH ca6a6oH 6ai>3H KaTHOHHTPapHHHr t c p m o - 
k h m g b h h  6apKapoppnrn Ba MexaHHK HHpaMPHPHrH (OKopn 
6ypmunra acocpaHapp. KaTHOHHTHHHr h h k h  KyapaHHiiipapH Ba 
KHHeTHK xoccapapHHH HXiuHoaiu MapcapHpa i i o p h m g p h h  sTaHoo, 
PHxjiopaTaH, pHMeTHJi(J)opMaMnp Ba KOHpeHTpTiaHraH cypb<}>aT
K H cjioT ajiappa  parniaOKH 6 y K T H p n p p H .  25°C x apopaT pa  1 8 0 %  r a s a  
3 H r Kyn 6yKyBHaHPHKcyPb<j>aT KHCPOTaHH KyppaHraH pa Ky3aTHPpH.
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3.3-pacii Cyjik+oranilomrr MMaiuimya cHriiMii (1) ea  cyBao 

6yKyB4aiuiiiniiiiHir (2) cyjik<|mpJi>ii> \apopaT nra  6 o nu i> u inn i

Cyab<j>Hpaaiu flapaxcacwra cyabiJwpaoBHH areHT Ta6naTHHHHr 
TaT>cnpH ypraHHaflH. Bh3 TOMOHflaH KOHpeHTpaaHraH cyabijiaT 
KHC/ioTacH Ba 5%-aH o;ieyM 3pnTMacn nyaaaHHaAH. 5%-aH oaeyMHH 
cyabijmpaaui wapaeHHAa KyaaaHHaraHAa noaHMep >nyAa 
MaHflaaaHMB kctah, BbHH yK,aJiaHn6 KeTaAHraH 6yan6 AoaAH. 
0,1 N NaOH apHTMacH fiyiiHHa -  3,8-4,0 Mr-3KB/r Ba 0.1 N Nad 
apMTMacH SyiiHHa - 3,2-3,4 Mr-3KB/r aaMauiHHyB CHfHMaapw 
KypcaTKHMaapH cyabtjwpaoBHH areHT CHcjjaTHfla KOHpeHTpaaHraH 
cyab<{>aT k h c /io t3 ch h h  HiuaaTraHAa apniuHaAH. KoHpeHTpaaHraH 
cyab(j>aT KHcaoTacw Ba noaHMepHHHr HHc6aTaapH moc paBHiufla 5:1 
hh TauiKHa 3TflH. CyabijiHpaaiu peaKpHHCHHHHr AaBOMHHAHrH Ba 
\apopaTHHHr cyab^Hpaaiu flapawacwra Ta"bcnpn ypraHHaan (3.3- 
pacM). CyabijiaT KacaoTafla 6yKKaH CTHpoa-<j)yp4>yP0'n 
noaHMepHHHHr 3Hr Kyn cyab(j)Hpaaui flapawacH (92%) TapKHfiHAa 
oaTHHryrypT MHiyjopn >10% OyaraHfla sphiuhahiuh TacAHiyiaHAH. 
Cyab^Hpaaiu wapaeHHra \apopaTHHHr T a T > C H p H  rnyHH K y p c a T K H f l H ,  

i^apopaTHHHr 120°C rasa ouiHpHaHuiH noaHMepHHHr 6npMyHHa
Aapawafla AecTpyKpHacHra oaH6 KeuaAH Ba HaTHaoAa n o a H M e p H H H r  

cysAa 6yKyBMaHaHrn ouih6 KeTaAH. CTHpoa-cjiypcJiypoa n o a H M e p H H H

cyab^Hpaaiu >KapaeHHra Typan OMHaaapHHHr TatcHpHHH ypraHHUi 
yHHwa oaH OopHaraH TaAKH^oTaap HaTH>KacHAa KyHHAarM 

onTHMaa uiapoHTaap ypHaTHaAH: (fiypiJiypoA Ba cTHpoaHHHr Moab 
HHc6aTaaPH 1:1, KOHAem-paaHraH cyabijiaT KHcaoTaAa
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6 y K T n p H .n raH  no/iH M ep H PiaaT M apn, p eaxpH H  paBO M HH PHrH  6 -7  

coaT, cyab<t>H paapi ^apopaT H  70°C , cyabcjiH paoB H H  a re H T  -  
K o m ^eH T p ^iaH raH  cyabiJiaT  k h c / io t3 .  O nTH M aa w a p o H T a a p p a  

o jiH H ra H  cyab(j)OKaTMOHHTHHHr x o c c a a a p n  3 .1 -> K apB anpa 
K ejiT H p H /iraH .

C m u p o j i - c f t y p i f i y p o A  n o A U M e p u H u  c f j o c t f i o p A a H m u p u u i  

p e a K i f U A c u  m a d i f u i f o m u .  <t>oc<jiaT K H caoT aan  r y p y v i a p n n  k h p h t h u j  
y n y H  n o a H M e p  M a rp n p a c n  CH<t>aTHfla cTHpoa-<{>yp<{>ypon n o a H M e p n  

K y a a a H H a p H . <t>oc4>opaaHTHpHiu peaKpHHCH 6 n p  TeKHC KeTM afipH, 
6 h p h h h h  H aB6aTA a noaH M ep p o H an aaa p H H H H r ycTKH K ^ r n a M H  

4>occ}>opaaH apH , 6yH pa KynaaHHBi s a  n a p n a a a H H P ja a p  c o p n p  6yaHUJH 
MyMKHH, 6 y a a p  noaw M epH H  napw aaaH H W H ra o a n 6  xeaH P iH  MyMKHH. 

H h k h  K ypaaH H P iaapH H  6apTapa<j> s t h p i ,  k k h b t h k  8 a  MexaHHK 
x o c c a a a p H H  H xiiiH aaui M a p cap n p a  CTH poa-cjiypcJiypon noaH M epH H H  
<|>oc(J>opnaH TH pH uipaH  aBBaa T ypaH  apH TyBH H /iap ep p a M H p a  
6yK T H pH aA H . ApeTOH, p n x a o p sT a H , pHMeTHa<j>opMaMHp ( /(M O A ], 
3 T H a  c n n p T H  Ba y n  x a o p a H  (Jjoccfiop K y aaa6  K y p n a p n . 3 H r  h x u ih  
K y p c a T K H n a a p  y n  x ao p a w  <j>oc(|>op K y aaaH H araH p a  oaH H pH , 6 y H p a  y  
3 a p p a w a  HHHra KHpnfi, M o a e x y a a p  TypHH K eH raH T H papH  Ba 
(J)oc<})opaaHTHpH iii *apaeH H H H  o coH aau iT H papH . H aT H w ap a  
a a M ap iH H y B  c h f h m h  5 ,0 -5 ,2  M r-3K B /r h h  TauiK H a 3TapH .

<t>oc(popAaHmupuw daeoMuustuzuHUHZ Kam uoHum  
x o c c a j ia p u z a  m atcupu.  C T H poa-(j)yp(j)ypoa noaH M epH H H  
4>oc(j>opaaH TH pH uiH H  yn x a o p a n  ()>oc<j>op ep p a M H p a cyBCH3 
aaraM H H H H  x a o p H fl HuiTHpoKHfla peaKpHOH ap a aau iM aH H H r KaHHam 
m a p o H T H fla  o a n 6  6 o p n n p H . C T H p o a-^ y p c jjy p o a  noaH M epH H H  
<t>oc<j>opaaHTHpHin peaxpHsicHHH o aH 6  6opH PiH H H r onT H M aa 
u ia p o H T a a p H H H  T acpH iy iau i Ba ropopH  y s rap H ii]  p a p a w a c H ra  apH U iH iu 
M aK caA H pa 6m3 TOM onpaH p e a K p n a  paBOMHHaHrH, K aT aaH 3aT op  Ba 
y n  x a o p a H  4>octJ)op K O H peH T papH flaapnra 6 o ra H iv in K  TappHKOTH 
o a n 6  6 o p H a p H . PeaKpHHHH 1 M oab noaH M ep 3B eH ocH ra y n  x a o p a n  
<t>occj)op Ba aaroM H H Hii xaopH pH H H r 4 :2  M oab H H c6 aT aa p H p a  o b h 6  
6 o p H a p H . 3 .4 -p acM p a  cT H poa-())yp(t)ypoa noaH M epH H H  

4)OC(J)OpaaHTHpHPJ paBOMHHaHTHHHHr aaM apiH H yB CHFHMHra 

T a - b c n p n  K ypcaT H araH .
4 -p a c M p a H  xypHHH6 TypnOpHKH, y n  x a o p a n  <J>oc<j>oppa 6jhcKaH 

C T H p o a-< j)y p (j)y p o a  noaHM epHHH <jioc<j>opnaHTHpHPi peaxpH B C H
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,  aMaara ou ia A H . < t>oc4>opA aH T H P H m H H H r o n T HMajl 

^ 2 7 a Z ln z M *  onTM M aii p ea K U H fl A a s o M H n / i n r H  6  c o a t  Ae5

Ka6yfl KHanHA«- 0 Oc # o p  K O H u e H m p a q u i , c u H u He
yH no^HMepHHH yn x a o Pah  4>oC<J>0p

m a i c u p u .  Cr p 6yHAa noAHMep AOHanaAapv, X0Ha
epflaMMAa 4»oc^opaaH^ P 3 .4 -pacMfla p e a ^ o n

x,apopaTHAa ^  KOHueHTpapHacHHHHr
ap aaau iM aA arH  y 6 o „ H lv , H rH  Ke A T n P H A ra H  (1  M(Ml)

£ r paH3BeHccH ra MO.aapAa). 3«r xyn n o A H M e p r a  afiaaHHlu 
;  H i MOab noaHMep aeeHOCHra p e a K pH O H a p a a a w M a r a  Typx

XAOpAH 4>OC4>0PHH KHpHTHUiAB apHUiw^AH.

CAC, w-wwA

3 .4 -p a o i .  C"nipoJi-<t»yp4>ypo;i n o jn iM c p itm m r  ({ jo c tJ io p n a im ip H m  

iiapavK acH Jim ir:
1 - aaBOMiifuinKxa, c o a r ,  2 - yn x jio p m t (JioctJjop KonucirrpauHJicHra;

3  - a jm m in n i f i  m io p iw  K o »m cH T pam w cnra  6 o n n iK J iH n i .

CTnpoA-<t>yp<j>ypoA no/iHMepuHH 4>oc 4>oP-naHTHPHUJHHHr 
onTHMaji uiapoHT^apHHH H3aaiUAa peaKUHHHH y n  XAopAH <l>oc<|>op
MyxHTHAa aAioMHHHH xnopHA HuiTHpoKHAa 60, 70, 80°C AapAa o;IH® 
6 o P h / i a h .  <t>oc(J)opaaHTHpHUj peaxpHacH t b 3 a h p h h h  ypraHH iu y^yH 
BaKp- 6HpaHrHAa y3rapnui AapawacHra x,apopaTHHHr 6oFAHKAMrH 
Ty3H^AH. K h h c t h k  arpnaap KHpHTHAraH (j>oc(j>op m hkaoph  Ba 0,1 N 
HaTpHH THAPOKCHA 3PHTMaCH 6yHHMa 3AMaUJHHyB c h f h m h  yAMaMH 
6H-/I3H aHHX/iaHAH. OoC(}lOpAaHTHpHUJ peaKAHRCH y3HAa CTHpO-fl"
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4>yp4>ypoji noAHMepn 6naaH  y n  x a o p a h  (j’o a i ’o p  ypT acH A arH  
re T e p o re H  peaKpHHHH HaMOHHiu aTa^H. T eT eporeH  peaK pw a/iapH H H r 
yMyMHH Te3aHrH yui6y  TaflKHKOTfla y a  xjiopm (j)oc(J>opHHHr 
r io a H M ep ra  AH<i><t>y3nacH §kh k h m b b h h  pBaKAMAHHHr 6 n p o H  6 n p  
6 o c k h h h  6nnaH aHHiyiaHaflH. 3.5 Ba 3.6-pacM .napAa k h h b t h k  arpw y iap  
K e/iT npH /iraH , 6yHfla xnco6;iam ;iapA a p eax u H a  T e3/inrH H H H r s a iy r r a  
( - lg(l-A)=k wnKa KaT/iaM/in Ba A-k(r) renjtH KHHeTHKa y ay H ) 
6oF/iHK/iHK/iap KyaBaHH^flH (6yHfla, A-crupon-§yp§ypon 
nOJIHMepHHH (j)OC(j)Op^aHTHpHUl peaKUHHCHHHHr BaKT flaBOMHfla 
a i t / ia m m i flap aw acn ).

A

3.5 -pacM . Typ/iH  x ap o p aT ^ap aa  c m p o * - 3 .6 -p acn . Typ/iH xapopaT /iapA a CTMpo^1 e
$yp<t>ypo/i noyiHMepHHH 4>oc<J>op;iaHTnpi<n] 4>yp4>ypo;i no/iHMepHHH
peaxuHHCH Tyran^aHM iii AapaacacHHHHr (A) <J>oc4>op/iaHTHpHm peaKUMHCM - lg ( l -A )

Baiora 6or/iH>viHrH (t). hhht eaicrra (t) 6or;iHivinrH.
1 -  60°C; 2 -  70°C; 3 -  80*C 1 -  60°C; 2 -  70°C; 3 -  80eC

X o c h a  6y/iraH  k h h b t h k  3rpnaapH H  TajyiHA KHAHiiiAaH 
KypHHaflHKH (3.5 Ba 3.6-pacMAap), wnK;a KaTaaMAH KHHeTHKara xo c  
6 y ^ ra H  k h h s t h k  coxa A=0,15-0,3 fla Ky33THAMOXAa. KeATHpHJiraH 
a rp n / ia p f la H  (3.6-pacM ) -lg(l-A)-T KoopAHHaTaaapAa 6oiu/iaHFHH 
y M a c T K a A a p A a  -lg(l-A)=K T e m v ia M a c H A a  p e a K p w a  T e 3 A H K

KOHCTaHTacH TonHAAH, 6y epAa K -  peaKAHa Te3AHK KOHcraHTacH Ba 
E -  p e a K A H H H H H r  aKTHBJiaHHUI 3 H e p rH B C H .

<l>OC<t>OpAaHTHpHUJ p e a K A H H C H  T C 3 A H K  K O H T a H T a C H H H H T

X a p o p aT A ap ra  6 o f a h k ,  paBHUiAa y3rapm iiH  (A =0.1-0 .3 , t= 6 0  flaKHKa) 
A p peH H yc TeHM aM acHra m o c  KeaaAH. -Igk o t  1/T 6oFAHiyiHKAaH 
S y p w ax  TaHreHCH 6yfiHHa xnco6aaH raH  axTHBAaHHiu a H ep ra a c H  4 ,4 5  
KKaa/M OAb ra  TeHr. re a /in  XHHBTHxaHHHr aerapaAOBHH T a i> cn p n  
O y a aw a  A = 0,3-0,5 Aa A=/{Jr) xoopA aH aT aaapA a m h3H kah 6 o fa h k p ih k
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0PKCafl AaBPfla Ct=60 A , 0.3) ^
t o t a S  noiiHMepHHH 4 ,o c ^ p ,a H T H P Mm K „ „ e T H K a „ „ „ r  ^

Z Z L  6 0 C K H H H  6 H , a H  ^ r a p a n a H W L  K e H H H H a j . H K  a # * * *  

^ a p a J K a c H H H H r  o u i H p w u  6 n . n a H  (  f l a ^ H K j a ,  A > 0 ,5 )

J o c 4 » o p a a H T H P H U i p e a K U H H C H r a  r e a a H  x H H B T H x a H H H r  T a T , C H P H  0 U l3 J

C m upoji-0yp$ypoA  noJiuMepu ea  y  acocudaiu
Kam uoHum sap-HUHe cm pyxm ypacuH U  m adi^u^om  KUjlUlu 
O /iH H raH  KaTHOHHTyiapHHHr y n  y a n a M /w  c rp y x T y p a c H  no/iH M ep Ba 

KaTHOHHTJiapHHHr crpyK TypacH  Ba acocH H  x o c c a ; ia p n H n  khmbbmh 

T a v in a  y cy /iaap w  ( 3 /ieMeHT n w v t n u ,  a / ix a / io M e rp H K  T H Tpjiau i Ba 

6 o u ix ;)  6H aaH  6 n p ra  (j>H3 MX“XHMeBHH (n o T eH p H O M eT p /iH x  THTpaatu, 
Mac c - Ba H K -cneK TpocK onnH , TepM orpaB H M eTpna* 
(J)OTOKayiOpHM6TpHHf ra3-CyX)X/IHX XpOMaTOrpa(j>HHCH Ba 6 o u i ^  

T a v iw a  ycy^aapH H H  xyji.naui 3 ap y p a n rH H H  a H H iy ia 6  6 e p f lH . CTHpoa- 

<J>yp<t>yp°.n noanM epH H HH r crp y x T y p acH H H  a H H iv ia iij M a^caflHfla 

Macc- Ba H K -cnerrpocK onH K  T a x /in /i y c y / ia a p w  K yjuiaHH/ifla. 

noaHKOHfleHcapHfl peaxpHHCHfla ijjypaH  p H O H H H H r x y rn  -CH =CH - 

6 0 FBapHHHHr HUJTMpOK 3TraH eKH 3TM araH71HrHHH 6 hbhu i 

M axcaflHfla KHonna ycy /in  6yfiHMa 6om ;iaH FH H  4>yp<J}ypo-ri, o/iHHraH 

CTHpoa-<Jiyp4)ypoa oyiHroM epn Ba x o T ra H  n o /iH M ep  6poM 
coHJiapHHHHr MHXAopyiapH aHHiyiaHflH.

100

nVz 98

.CHj-CH m Iz 85

—  200 m/z
3 . 7 - p a c M .  K o r r a H  C T H p o B - i J iy p ^ y p o ^  n o j iH M e p H H H H r  M a cc - 

.. „  c n e x T p H

finn Ta)VnaHHHr oBHHraH H3TM>xa2iapH uiyHH xypcaTAH^i
P C 0H ;,aP " H" Hr " " W  MOC paB H iufla  e o m a a n rH M  4> yp*yp°
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y n y H  -  1 6 1 .0 ,  o a H ro M e p  ynyH  -  1 7 8 .5 , x o ira H  n o aH M ep  y n y H  -  1 7 5 .8 ,  

HT>HH KOTraH nO/IHM epHHHr 6pOM COH^apH MHK^OpH Soiii/iaH FH H

4 ,y P <t>y P ° - nH HH r ^poM  coHyiapH M HK ^opH flan KaM 4>api<; KH.nM0 iy ;a .
O jIH H T aH  M alTiyM OTJiap aCOCHfla UjyHH aHTHUJ MyMKHHKH, 
n o ^H K O H fleH cau H fl peaKUHHCHpa (JjypaH phjc/ihhhht x y u i -CH=CH- 
6 o r ^ a p H  HIllTHpOK STMaHflH. KHMeBHH T a x a H a a a p  HaTHHfaCMfla 

o y iH H raH  M a w iy M c m ia p  M acc- Ba H K ;-cneK TpocK onnK  TaflK H K O Taap 

6 n j i a H  moc K eaaflH . rioaH M ep  CTpyicrypacH H HH r M acc -c n e ic rp o cK o n H K  

T a f l^ H K ;o T ^ a p n  rnyHH KypcaTflHKM, 18 3  M acca 6 n p a H r H r a  T e a r  
6 y / i  r a H  MaB>Kyfl hoh MyxpHCH CTHpoa-(})yp<j)ypoa n o a H M e p n  

a j ie M e H T a p  3BeH0CH M o aeK y aap  M accacn ra  T y rp H  K eaaflH . 8 5  Ba 9 8  
M a c c a  6 n p ; iH r n r a  T eH r 6 y a ra H  hoh n y x x n a a p n  K e /iT ap H /ira H  

T y 3 H ^ H iu ra  a r a  6 y a r a H  <}>opMyaaHH KypcaTaflH  (3 .7 -p a c M j. KaM 

HHTeHCHB/iHKKa s r a  6 y jiraH  hoh H y x x n a a p n  p e a K p n a ra  K H pnujM araH  

6o uu iaH F H M  c r a p o a  Ba (j)yp<j)ypo^HHHr 6H pM yH na KaM M H K floppa 
M aB JK yfl^H rH H H  KypcaTMOKfla.

E om aaH F H H  <t>yp<l>y P 0JIHHHr Ba o/iHHraH noaH M epH H H r H K - 

c n e K T p a a p H p a  1 0 3 0 - 1 0 5 0  cm-1 co x a a a p p a rH  4 H 3 H x aap  moc p aB H iu p a  
4> y p 4 > y p o a  reT epouH K /iH H H H r Kym 6 o r a a p n  M aBJKypaHrHHH 

K yp c a T M O K ^ a . O yptJiypoB H H H r a a b f le rn p  ry p y x n ra  moc S y a ra H  1 6 9 0 -  
1 6 7 0  cm '1 c o x a p a  f o m /m u i  HH3HiyiapH noaH M epH H H r c n e ic rp H fla  
M a B w y fl aM ac. O aH H raH  T apK H poT aap  cTHpoa 6 n a a H  (j)ypc{>ypoaHHHr 

noB H K O H fleH cauH H  peaxpHHCH KyHHflarn cxeM a 6yiiH w a 6opH iu H  

)^aK;Hfla x y a o c a  K H aH uira  hm koh 6epapH :

C yab({> H paaH raH  noaH M epH H H r H K 'cne ic rpH parH  1 2 6 0 - 1 1 5 0  cm-1, 
1 0 6 0 - 1 0 1 0  c m 1 c o x a a a p p a  (o thbhu i 4H 3H xaapH , a p a O H e T a a p  
M a -b n y M o iv ia p H ra  acocaH , S O sH -ry p y x /ia p ra  x o c . O aH H raH  

Cyjlb(j)OKaTHOHHT MOHO^yHKpHOHa^flHp. Cyab<j)OKaTHOHHT HK|- 
c n e K T p H fla  ra p p o K C H a  Ba K ap6oK cna ry p y x a a p ra  moc KeayBHH 2 6 0 0 -  

3 2 0 0  c m 1, 3 4 0 0  cm '1 c o x a a a p p a  WTHnHm 4H3H xaapH  M aB xryp 3M ac. 
Moc x o a p a  9 0 0 - 8 6 0  cm-1 c o x a a a p p a  -C-H- pe<{>opMapHOH
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 CHj-CH-

0

t  H2SO< (K0t*4 )
70°C +

SOjH

<J>oc4>aT KHcnoTayiH K aTH O H H TH H H r H K - c n e K T p H f la  750 cnr> 

co^ afla  wTHyiH iii H H 3H iy iapH  P-(0H)2 6 o r r a  m o c , 1250 ,1200 , 2560 cm- 

1 cox,a^apaa i o th / m u i  M H 3 H iv iap n  PO(OH) 2  r y p y v i a p r a  m o c .  825-805 
cm -1 c o ^ a a p A a  fle ijiopM auH O H  T e 6 p a H H iu A a p  6 e H 3 0 A  * a A x ;a c H ra  1,3,4 
K O ^aT fla  y p H a u ira H A H rH ra  m o c  K e jia f lH . 800, 875, 740 c m 1 

co^ a^ apaarH  i o th / ih i u  HH3Hp/iapH  (j)ypaH ^ a A K a c H H H H r  -CH=CH- 
ryp y x ,n ra  m oc KeaaflH . 3200 cm -1 co^ a^ apAa i o t h a h i u  H H 3 w v ia p H H H H r

M3B>KyA 3MaC/IHrH, K3TH0HHT CTpyK TypaC H fla Kap6oKCH3 
rypyx /iapH H H r MaB*yA3MacAHrnHH KypcaraAH.

«PC1, ♦ 2WCtj
70° C  CHj—CH-CH

'POj'ACU'

+ nHjO -------►

THAPOAH3 peaKAHHCH

♦ nKMO} -_____ ^  CHjr— CH-CH-

‘PfOXOHJj

KaTHOHHTHH HMTP3T KHCAOT3CHA3 OKCHAAaHTHP HUI peaKpH H CH



C H H T e3 n iu iH H ra H  KaTHOHHTyiapHHHr (JjyH K pH O H a^i/iH rH  B a 

H O H o r e H  r y p y j y ia p H H H H r  4>aoBBHrH . cpocc(>op T a p K H 6 B H  

K aT H O H M T^ ap  cyBb(j>o- Ba Kap6oKCMB rypyx^ iH  K aT H O H H T /iap ra  

H H c6 a T a H  B x m n p o K  H 0H -aBM 3 iuH H yB  x o c c a B a p a ra  a ra  S y n a A H . 

H u iK o p H fi a a  KyncH3 H iUKppnii M y^HTBapfla KOMruieKC * o c h b  
K H B y B H H  MeTa.a.nap 6 y / iM a ra H fla  yui6y xaTH O H H TB ap ra  K aT H O H na p  

a a iM a iu H H H iu H  6H naH  o a a h h  AHccopH apH H  xo c f lH p . O B H H ra H  

K aT H O H H T y iapH H H T  a B M a illH U iy B  CHFHMHHH 0,1N H 3TpH H  TH flpO K C H fl 

a a  0,1N HaTpHH  x n o p H f l s p n T M a n a p H  6y iiH H a  a H H iy ia H A H . C t h p o b -  
4>yp<j>ypoB n o B H M epH  a co c H A a rn  OKCHAnaHMaraH cjjoccJjar KHCBO TaBH  

KaTM O H H TH M H T HaTpH H  TH flpOKCHfl 6yHHHa a/]M aiUHHyB  CHFHM H 5 ,2  

M r - 3 K B / r  6 y f lc a , a 30T  KHCJioTacH fla o x cH A B a n raH  k 3 t h o h h t h h h f  
H a T p H H  rH f lp o K C H f l 6yHHH a ayiMaiHHHyB c h fh m h  6 ,5-7,0 m t - s k b / t  h h  

T a iU K H B  3T flH . riOTeHpHOM eTpHX T H Tp fla iU  S F pH B ap H  

4> oc< j)op flaHTHpHnraH  n o nH M epH H H r rH ApoBH 3 M a \ c y n o T H  o a a h h  

MOHOaCOC/IH KHCBOTa SXaH BH rH H H , aCOCaH pH  = l l  Ba y H fla H  W KO pH  
6 y / i r a H f la  f lH C C opH anaH H u iH H H  KypcaTaflH . <J>occj>opBaHTHpHBraH 

K aT H O H H T H H H T  O KCH ftflaH raH  KeHHHTH TH Tp fla iU  ST pH fla pH  HKKH  
a C O C B H  nO BH M ep  KHCBOTaHH HaMOHHUI KHflaAH, BH CCO pH aU H BH H H r
6 h p h h h h  6 o c k h h h  p H = 6 ,5  Aa, h x x h h h h  6ock;hhh p H = l l , 5  Aa OyflaAH.
ABKaBOM eTpHK nOTeHAHOMeTpHK THTpnam fiyBH fiHBaH TOflHBraH, 
u iy  6H BaH  6 H p ra , H33apHH Ba noBHMep t 3 p x h 6 h a 3 t h  tJ)oc<Jiop 
M H K ^opH  OyiiHwa TonH B raH  anMauiHHyB c h f h m h  M H K flopflapn, 

T p H c c 6 a x  OyiiHHa *H co6flaH raH  TyHHBMa a  H ccopH auH fl

KOHCTaHTanapH (pKi Ba pfa) xeBTHpnflraH.
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3 .8-:

ra H  K a i n u n y .
A jlM aiU H H y B  C H FH M H , M r-  

3 K b / r

KaTHOHHT
(fcyHKUHOHa

JI ry p y x ,

)S
x
cx
CO
mos
X

co
r

X  >3* 
O  »  to VO 
Z  X
- r  V-> Z  CO 
rH £

«  ga
m

n
3

fc - 0  s
S ;  o '  >s

s  X  c
£  •©• s

O  s  
s

sc I s  s  ; 
P - Q . >5^  C-.
2  " ! i  
1  3  :
s  CO C 
ST «=; c 
£  CL c
S  H i
H X 2 
O H p

c  :

pKi pk2

Cy^b4)OKaTH

OHHT O SOjH

3.
8

3.4-
3.6

3.53
3.4-
3.5

1.8-
2.2 -

CpOCtJjOp/iaHT
H pw ^-raH
no/iH M ep

-W.-OH-CK-C
S ' ,
v V ' "

OH

4.
8

5.5-
5.6 5.0-5.5 5 .5-

5.6
- 7.8

OKCHA^iaHra
H
<t>oc<}>op/iaHT
H pH /i-raH
no^H M ep

1

5°5

P
4.
8

7.6-
8.0 5.0-5.5 7 .6-

7.8
2.8-
3.0

7.5-
7.8

,>KaABa^

KeHHHHa^HK O K C H A nanraH  < J> o c4 > o p .n aH T H p n .n raH  n o / iH M e p A arM 
H O H oreH  ry p y jy ia p H H H r M aB>Ky/yiHrM  H l^ - c n e K T p / ia p H H  o / i h i u  6n.naH 
T acflH iy iaH flH . B y H ^a  7 5 0  cm -1 c o x a c H A a rH  k j t h / i h l u  H H 3 H M a P M 
6 o r r a  m oc, 1 2 5 0 ,  1 2 0 0 ,  2 5 6 0  c m -1 c o x a A a r n  i o t h ^ h u i  M H 3 H M a P H 
P O (O H )2 r y p y x r a  M0C 3 2 0 0  cm -1 co x ,a A a  lO T H /im i]  H H 3 H iv ia p n H H H r  

MaB>KyA 3 M a c n n rH  TaAKHK K H /iH H aeT raH  k 3 t h o h h t  c T p y K T y p a c H A 3
Kap60KCH/l Ba THAPOKCH/I ry p y x A a p H H H T  M 3B>KyA 3 MaC/IHrHHH
KypcaTaAH, h i h h  o /iH H raH  KaTHOHHTAa <j)aK;aT < J)o ccJ)o p aH  r y p y V aP 
M3B>KyA.

3 .8  >KaABa/IA3H KypHHaAHKH, K aT H O H H T H H H r n O T e H U H O H M e T p H K  

T H T p /ia m  a r p H  MH3HKAapH, T a p K H 6 H A arH  o a T H H r y r y p T  Ba (j)oc(J)0P 
m h m o p h  6yH H H a X H c o 6 /ia Hra H  Ba H a a a p n i i  T o n w a r a H  a /iM a iu H H y n
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C H FH M /iapn craT H K  ajiM aiuHHyB c h fh m h  yjM aM H /jan  KaM (j)apK

CyAb<j)0- Ba 4)0C(t)aT KHCaOTaaH KaTHOHHTHMHT acocH H
* o c c a a a p H  3 .1-)K aflB a^fla  K eaTH pH araH .

1 O jiH H raH

2 Cyj]I><j)OKaTHOHHTHHHr 
KHHeTHK XOCCaL/iapHHH
y p ra H H in . H oH H T aapH H H r h o h -  

ayiMaujHHHUJ CH FH M aapn O n aaH  
6 n p  i^aTopfla, h o h -

a/IMaUIHHHIlJHHHr 6opH U I
Te3yiHrn -  a ta p a e H  KHHeTHKacH 

kaM aMayiHH axaM H H Tra a r a .
i.a«v OaHHraH KY-tPC KaTHOHHTHfla

3.8-pacM. KaTiionnTjiapAa Kxumiil nomnnnir HOH-aaMaUJHHHUl Te3aHTHHH 0 ,1  
cop6una/ialimil Tcammr N C aC h SDH TM ajiapH iiaH

Kaniomtr.iap: I -  KY-<N:; 2 -  KY-2*8. _ ,V KcUIbpHH HOHJiapHHHHr (Mr-
3 K B /r )  craT H K  m apoH T fla  Baicr 6 h pa h t h  HHHfla CflaKHKa] W T H araH  
M H K A opaapH  6 n a a H  TaBCH<j)^aHflH. CojiHuiTHpHii] ynyH  caH o aT fla  
K y aaaH H a a A H ra H  noaHM epH3aiiHOH K Y-2x8 cyab<j>OKaTHOHHTHHHHr

x,aM KHHeTHK x o c c a a a p H  TaflKUK KM/ih h a h .
KaTHOHHT^apHHHr N a-m aio ifla  0,1N CaCU spHTM acn OyiiHHa 

c r a T H K  aaMaiuHHyB CHFHMaapn aHHKyiaHflH: K y -2 x 8  -  5 ,4  M r-3KB /r, 
KY-<1jC -  3 ,6  m t - s k b / t .

KHHeTHK s r p n  HH3HViapflaH (3.8-pacM ) KypHHH6 TypnOflHKH, 

K Y - 2 x 8  KaTHOHHTHHHHr TyHHHHUi A apa»acH  30  flaKHKa flaBOMHAa 
c o p 6 p H B  8<apaeH H fla 2 ,8  M r-3KB/r h h  TauiK Ha 3 t a h ,  KY-OC 
K3TH0HHTHHKH 3Ca 3 ,4  MT-SKB/r HH TaillKHA 3TAH, HTjHH OAHHraH 
KaTHOHHT y3H HH H r KHHeTHK xoccaAapH  6yHHwa K y -2 x 8  y H H B e p caa  
K aTHOHHTHflaH I^OaHIIJMaHflH. HaTpHH HOHaapHHH KaabUHH 

H O H a a p H ra  aaM au iH iu  MexaHH3MHHH 6aTa<j)CHa yp raH H iu  M a^caA H fla 
t a h h u j  6 y a ra H  B a n j  6yfiHHa HOH-aaMauiHHHUi T e 3 a n rH

G o ra H M H K a a p H  KyaaaHHAAH: lg ( l-A )= k ix  -  KjriKA KaxaaM A H  
K HH eTHK a ynyH ; Ba A = k (x )1/ 2 -  r e a b  KHHeTHKacH ynyH ; 6 y  ep A a, A -  

KaTHOHHTAa co p 6 u H aaa H ra H  HOHaapHHHr T e m m a H  m h k a o p h  -  
a p H T M a a a p  cH creM aaap H  ynyH MyB03aHaTra spnu iH U i Aa p aa ra cH  

GAHHaMHK y c y a ) , aeKHH craTHK mapoHTfla yaapH H  q e r a p a a a H r a H  

XA>KMAarH ap H T M aaa p n  cyw K  (JiaaaHHHr KaTHOHHTra K a r r a
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HHc6 a T^ a p f la  m u i a n u i a f f i  ( 6 m3HHHP m a p o n r f l a  = l 0 0 0  ^

rp .) .  T -  B3KT, A3KHK3. T a * P H6 a  e a  ^ c o S ^ a i u  M a w y w o w a p H  ac o c„ fla 

KHHeTHK3rpHMH3HlViapM W H U A H - g (  _ ) T Gf/IHHyiHrH r PacJ>npHHH 
K ypw uiA a 3 KcnepHMeHTan H yK ^a/iap y p ra H H iia e T ra H  KaTH0HHT/iaD 
yn y H  6 nTTa ry fp H  HH3HKAa w o fl/iau iM aanT H . LU y6x,acn3K n, c o p 6 4H 

T e 3 /IH rH ra  KHHeTHKaHHHr HHKH AH<t><j>y3H0H MeX3HH3MH y c ry H ^ HK 

Ta-bCHpHHH KypCaTMOKA3- ^ e /lb  KHHeTHKaCHHHHr •'IHMHTflaHyesn 
T a ic H p H r a  wapaeHHHHr 6 oiu/iaHFHM 6 ocK ;nH .napn y n y H  A  h h  ^  ra  

6 oF /im yiH K  KoopAHHanapn 6yfinH a x,aM, 6yH A a A < 0 ,4  Ba 6 yTyH  xtapaeo 

y n y H  B t h h  t  ra  6 oF;w iyiH rH  s r p n  HH3 Hi<piapH 6y f i n s a  6 a>;o 6 epnm
MyMKMH, 6 yHAa 6h p h h s h  BKHHuauiHuiAa S K cncpH M eH T aii H yiq-ajup 

T y rp H  HH3HKA3 wofiiiauiMOKAa, Bt -yanoB M H 3 K a ir a ^ H K  6 y j i n 6 , A HHHr 

<t>yHKi;HacH x,HCo6aaHaAa-
M e m a j i A  u o H A a p u H u m  c o p 6 i i u s t c u .  TaAKHK; 

KHBH H aeTraH  <j>OC(}>aT KHCJlOTaHH KaTHOHHTHHHr MHC, HHKeHb 

K ajibpH H , HaTpHH, Ko6 a/ibT Ba ypaH H /i H O H ^ a p n ra  HHc6 aTaH 

c o p 6 h h o h  !Q»cycnflTaapH ypraHHUAH. 6 y  s e a  3 3 MOHaBHH TexHHKaAa 
3 a p y p  0 MH71 XHCo6aaHH6, y u i6 y  KaTHOHuap c o p 6 i ih h c h  w apaeH H ra 
TypyiH OMHai/iapHHHr TaiCHpH M6X3HH3MH y p raH H U flH , y^apH H H r 

KaTHOH/iapHH cop6uHH k h u h u j M6X3HH3MH H K -cneK T pocK onw c 
Tax/IH /I epAaMHAa aHHK/iaHAH. TaAKMKOT H3TH>Ka/iapH 3-waABaAAa 
K e/iTHpwyiraH.

3.9-xcaABaa
®oc(j>aT KHc/ioTa/!H xaTHOHHTAa Meraaia KaTHOH/iapHHHHr 

________________ COOp6uHHCM

0.1 N 
apHTManap

NaOH
NaC!

apHTManap
pH

13
8.13

H-wax/i

CopgpHH^aH- 
raH, Mr-aKB/r

6.6-7.6
0 .8 - 1.0

TaxcHMaaHHiu 
K03(J)())H- 

AHeHTM. M a/r
184

Na-uiaiui

apHTM anap
pH

Cop6iiH»-
aaiiraH,

M P-3K b /P



NiSOt - - . 10 3.75-3.8
CoSOi 8 2.0-2.05 35 2.36 0.8-0.9
C0 SO 4 - - - 3.18 2.4
C0 SO4 - - - 8 2.65

3 .9 - w a f lB a .n  M a ta y M O T a a p H  K 3 t h o h a 3 p  T a O n a T H H H H r 

c o p 6 H H A a H H iu ra  T aT > cnpH H H  K y p caT aaH K H . T aA K H K  K H A H H a e T raH  

K a T H O H y ia p  K aT H O H H T fla  6 « p  x h a  c o p 6 n n a a a H M a c ^ n r H  a H H iy ia H A H  B a 

c o p 6 4 H H JiaH H iu  k o S h a h b t h  6 yiiH M a n y f iH f la rH  T a p T H O a a
> K O H A ail]T H pH A H U IH  MyM KHH:

Ni2* > Cu2* > Co2* > Na*
K a T H O H H T  h o h  iu a K /iH H H H r T aaK H K  K H A H H aeT raH  K a T H o m ia p H H  

K)TH7iHiunra TatcHpHHH ypraHHiu myHH xypcaTflHKH, afla6HeTaap 
M aiayMOTAapHra m o c  xoaaa Na-maioiflarH k 3 t h o h h t  Boaopoa 
uiaK^Aarwra HHc6aTaH k > k ;o p h  copOuHHAaHHuj xoOHAHHTHra ara (3.9- 
>KaABa/i). UJy OnaaH Swpra, pH MyxHTHHHr MeTaaa HomiapH 
cop6i;HflCHra Ta-bCHpn xaM TaaKHK; K h a h h a h .  ByHfla pH=2-5 
6y_nraHfla TaKCHM/iaHHiu KoacJxjjHpeHTHHHHr WKopH 6yAMaraH 
MHKflopAapH 10-120 Ky3aTHaaflH. pH o u i h u ih  6 h a 8 h  TaKCHMAaHHiu 
Koacj)(j)HAHeHTH xaM ouiaflH (3.9-JKaflBaa). KypcaTHAraH MeTaAAAap 
KaTHOHJiapH COpOnHflCHHHHr M6XaHH3MHHH aHHiyiaUITHpHUI 
MaKicaflHfla m h c  6 h a 3 h  TyiiHHraH H- Ba Na-uiaKAaarH KaTHOHHTHHHr 
H K - c n e K T p ^ a p H  o a h h a h .

A fla O H e T a a p  M aiA yM O TA ap nra  xypa, <|>oc<j>aT k h c a o t 3a h  
r y p y v i a p  ynyH  Te6paH H iuAap HacTOTaaapH 700-2560 c m -1 co xa aa p a a  

e T a a h . H-uiaKAAara k 3t h o h h t  cneKTpnaa 1150 c m 1 a a  <j)oc4>op- 
K H c a o p o a  O o ra ap H H H r BaaeHT Te6paHHiuaapHra m o c  HH3Hiyiap  

K y3 a T H A A H . N a-iu aK A A a rn  k 3t h o h h t  cneicrpHAa 1150 c m -1 a a  
IOTHAHUI HH3HKAapH HyKOAMaHAH. TaAKHK KHAHHaeTraH KaTHOHHT 

T a p K H 6 H a a  y3HHH Hr KHcaoTaaH xoccaaapn pKi=2,8; pK=7,5 6 h a 8 h 

a> K paaH 6 Ty p aa H ra H  <|)0C(j)aT KHcaoTaaH rypyxaap MaB>Kya- Ooc<j>aT 
K H c a o T a A H  rypyoy iap  xaHHaaHK KaM anccouH auH araH  6 yaca , 

<t>oc(J)opHa K H ca o p o a  OH-rypyxaap 6naaH uiyHHaaHK Kynan B o a o p o A  
6 o t h h  x o c h a  KHAaaH. UlyHHHr ynyH KyTHiu MyMKHHKH, 
K aT H O H H T H H H r H3TpHH 6HAaH TyHHHHlUHAa (J>OC<j>Op-KHCAOpOA 

6 o r a a p r a  xo c  i o t h a h u j  M H 3H M apn KyncH3 B oaopo a  O o ra a p H H H r  

n a p s a a a H H u iH  H aTH w acnaa yayn TyaxHHAH coxaaa a p a aa w aA H .
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u iaK JiflarM  KaT„oHHTHHHr cneK TpH A a . o Ao p o A  6 o » . p  6 h ^ h  6 0 f„ h k

6 y n r a H  P -O H  s a A e H T  T eO p aH H W A ap  x o c  2 6 0 0 - 2 8 6 0  c m - - .  2 1 0 0 - 2 6 0 0  

c m - c o Z p A a  yH H a*H K  y r K H p  6 y ^ a r a „  Ke „ r  MH3 °  

V * n u S *  HarpHfi 6ha3H TyHHHraH k 3 t h o h h t  cneK T P „ fla ^  

M H S H M ap HyKO.aAH. M e ra ^ A  H O H A a p . 6 h « h  T y ^ J

KaTHOHHTHHHT CFICKTpAapHHH K y3a Aa  ' —aKAAarH
KaTHOHHTAan 4>aPKAH paBHUJAa 1 0 6 0  cm - A a y p a H H A  ynyn  Ba 1 0 K  

CM - Aa MHC Ba HHKCAb y n y n  HH3H W iap \OCHA 6 y A a AH.
YpaH H A -H O H  6 hA3H T yH H H raH  H O H H TH H H T C n e K T p H A a  * 0 C * o p -

KHCAOpOA 6oFH H H r T e 6 p a H H U l JK aA aA A H TH  T e3  KaM3HHUIH

K yaaT H A aA H . UlyHAaH XOAaT mhc B a H H K enb  6 h a 3 h TyH HHraH 
K 3T H 0H H T  CneKTpHAa >^aM K yaaT H A aA H . E h P OK̂  ypaH H A -H O H  6 hA3H 
T y H H H ra H  kbthohht y n y H  mhc B a  H H K eA b  6 H A a H  T yiiH H raH

K aT H O H H T ra  H H c6aTaH  y u i6 y  WH3HK )K 3 A aA A H rH H H H r c e 3 H A a P AH 

KaM aHHUJH ypaHHA-HOH 6H A aH  <JlOC<})OpHA K H CA O pO A  ( P = 0 )  HHHP 

KOOpAHHapHOH 6 o r  X.0CHA AHAHUJAa H lU T H pO K  3TH U 1H H H  K ypcaTaA H , 

JTbHH ypaHH A-HO H K3TH0 HHTHHHT P = 0  ry p y X H  6 H A a H  HHKH KOMnAeKC 

6 H P HKMa xocha KHAaAH, 6 y  K yH H A arH  T y 3 H A H iu r a  a r a :

6 y e P A a R  •—

(■(OXOHlj

r '  - x r  x r

TapKH6HAa mhc, HHKeAb sa HaTpHii 6ynraHH ynyH P-OH 
r y p y \A a P HHHHr Te6paHH iu waA aA AH rHH H Hr KaMaHHUJH 2 1 0 0 -2 6 0 0  
cm -1 c o x a Aa Ae<t>opMaijHOH T e 6 p aH H U JA ap ra  m oc P-OH 
ry p y v ia p H H H H r m h k a o p h  KaMaHHiuH 6HAaH Tym yH T H pH A aA H . By
lljyHH T3CAHKA3HAHKH, MHC, HHKeAb, H3TpHH HOHAapH K3THOHHT 
6H AaH  acocaH  j^yiiHAarH Ty3HAHUjra a r a  6 y A ra H  HOH-KOopAHHapHOH 
6 o r  h o c h a  6yAHui jp ico6H ra  WTHnaAH:

V  v p / oh

V -  Me’ *—  o '  \ R

6y epAa, Me2‘ - Ni2*, Cu2*, Na\
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3.10->KaflBayi
O AH H raH  K3TH0HHT 6 h a 8 h  y p a H H a  H O H A apH H H H r cop6 i;H H C H ra

pH-M VXHTHHHT OofAHKAHTH fCoun, = Q .l N fU fb lN C k  apHTM aCH)
H - I ia K A fla rH  K a T M n ilu r

3 p HT M a i iH H r p H 1 2 3 4 2 7 9 1 0 1 1
y p a H H A  M OHAapHHHHT 

k j t m a h u ih , M r / r
2 5 6 2 9 5 8 6 5 4 1 6 0 1 6 2 1 6 2

N a - u ia K A a a rH  K aT H n m iT

3 D H T M a H H H rp H 2 3 4 ,2 6 7 8 9 1 0
y p a H H A  H O H A apH H H H r 

IOTHAHU1H, M r / r
8 0 1 1 0 1 0 8 1 2 0 1 0 2 1 6 0 2 2 0 2 4 5

B o f lo p o f l  B a H aT p H H  u ia K a f la rH  KaTHOHHTfla i u y  6 n j ia »  6 H p ra , 
C T a T H K  lu a p o H T n a p f la  y p a H H A  HO HAapHHHHr y p a H H A  H H T p a T  

ap H T M acH fla H  copO iiH H A aH H iun t b a k h k  k h a h h a h .  H -m a ia if la rH  
K a T H O H H T .u a  y p a H H A  H O H /iap H H H H r c o p 6 p H a c H  1 7 5 - 2 0 0  M r / r  h h ,  
H a T p H H  maKTifla a c a  -  2 0 0 - 2 5 0  M r /r  h h  TauiKHA s t a h .  H - Ba N a -  

u i a K / i f l a r H  i o t h o h h t  6 h a 3 h  y p a H H A  HOHAapHHHHr c o p O u H H C H ra  pH  
M y x H T H H H r  T a " b c n p H  y p ra H H A A H  (4 -w a A B a A ).

4 -> x a/(B a /T A a H  K ypH H aA H K H , N a - u ia io if la r H  t s a k h k  K H A H H aeT raH  

K 3 T H 0 H H T  pH HHHT TaA K H K  K H A H H aeT raH  COXAAapHAa y p aH H A -H O H H H  

e T a p A H H a  h x u i h  c o p O u H siA aH A H . N a-u iaK A A arH  K aTH O H H TA a 

M a K C H M a A  c o p O p H H A aH H U i 2 5 0  M r / r  r a s a  eT aA H . y p a H H A  

H O H A a p H H H H r  c o p O p H H C H ra  0 ,0 1 - 0 ,1  N o paA H K A apH A a y p a H H A  

H H T p a T  K O H U eH T papH H C H H H H r T aiC H pH H H  y p ra H H lU  UiyH H  

K y p c a T A H K H , T aA K H K  K H A H H aeT raH  o p aA H K A apA a y p a H H A  

K O H L teH T p aiJH H C H  OUJHU1H 6 h A 3 H  y paH H A H H H r COpOllHHCH KaM o u ia A H .

Ojiuhzoh KamuoHumjiapnuHZ mepMo-KUMeeuu
Sapî apopAueuHU ypzamiut. KaTH O H H TA apH H H r T e p M H K  

6 a p K a p o p A H r H H H  c y B A a , KHCAOTa Ba h lu k o p  ap H T M aA ap H A a K aM A a 

A H c Jx J je p e H A H a A -T e p M H K  TaKAHA opK aA H  TaAKHK k h a h h a h .  T e p M H K  

6 ap K ;a p o p A H K H H  aAM auiHHyB c h fh m h , 6yKyBHaAHK Ba k b t h o h h t  

O F H p A H r H H H H r  HyKOT HAHIUH y 3 ra p H lU H  OpKaAH TaBCH(J)AaHAH.
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K aT M O H H T .ap H H H r c y B f la  r e p M H K  6 ^ 0 ? ™ ^
fcvBHM» rK aH H au i,H O jTH iiLB a i y r H - 7 2 c o a T l _

K aT H O H H T

KY-OC

K Y -1

KY-2
K4>-1

TepM H K  HUWOBflOH
aBBaaO.lNapHTMinap

6yHHB3CT3THK

aaM au iH H yB  c h f h m h , 

Mr-3KB/r______

NaOH

5.2
6.8
3.1
4.6
6.4

NaC!

2.1
1.0
1.8
2.8

0.8

OmpflHK- 
H H ii r  

fiyKOTHBH 

UIH, %

1.2
14.4
10.5
1.2

CyBfla 6yKKaH KaTHOHHTHHHr
coflHujTHpMa na*MH,Mr/r

TepMHK
H U I/lO B flaH

aBBaa
3.5
3.5
3.5
4.8
3.8

TepMHK
HUIJIOBflaH

CYHr

3.0
2.8
4.3
3.4

KaTHOHHTflapHHHr cyBfla KaHHaui ^ a p o p a T H f la  M a tfly M  Baicr 

flaBOMHfla KaiiHaTHUi opKaflH TaflKHK k h a h h a h  (3 .11 -> K aflB afl). ByHfla 

B o flopo fl oiaKflflarH  KaTHOHHTflap i^yflflaHH AflH. 3.11->KaflBafl 
Ma-bflyMOTflapHflaH KypHHaflHKH, cTHpofl-<}>yp<}>ypofl noflHMepw 
acocH flarw  cyflb(J>0KaTH0HHT (Ky-<t>C) Ba (jioc(j>aT KHC/iOTa/in 

KaTHOHHTflapHMHT CT3THK aflMalllHHyB CHFHMH 2 4  COaT flaBOMHfla 

TepMHK HuiflOB 6 e p H u ifla H  cy H r y3H H H H r m h k a o p h h h  

y3rapT H pM afiflH , KeiiHHHaflHK 7 2  c o a T  flaBO M H fla cyBfla 
K afiH aTH flraH fla Ky-4>C KaTHOHHTHHHr aflM auiH H yB  c h f h m h  

ce3H flapcH 3 flapaw afla  1 -2 %  ra , KO<t> KaTHOHHTfla 3 c a  1 -1 ,2 %  ra 
KaM anflH, 6yH fla KY-1 KaTHOHHTHHHr aflM auiH H yB  c h f h m h  1 4 %  ra, 

K<P-1 4>oc(j>aT KHCflOTaflH KaTHOHHTfla a c a  1 ,2 %  r a  KaM aHflH. T aflM K  

K HAHHaeTraH KaTHOHHTflapHHHr cyBfla ^ h 3 h t h i u  H aTH w acnfla 
TepM HK 6apKapopflHCHHHHr KaMaHHIUH TepM HK fleCyflb(})HpflaHHlIJ 

Ba fle(J>oc(j)opflaHHm w apaeH H  6nflaH  6 o f a h k . K Y -O C  Ba K #
KaTHOHHTflapHHHHT J^BOfla TepMHK 6apKapOpflHrHHH 

TepMorpaBHM eTpHK Tatyin/i ycyun 6HflaH Tafli^Hi< k h a h h a h .  TaflKHK 

KHAHHaeTraH flaBofla KypnraH KaTHOHHTflap H aM yH aflapn PlayflHK- 
IlayflHK-SpfleH  th3hmh flepHBaTorpa<t>Hfla A H 4>cbepeHUHafl-TepMHK 

™  KHflHHflH. KY-tPC KaTHOHHTHHHr KH3flHpHlU 3 rp H  MH3HKflapH 

1700^  ° C 8 3  K 0 (t)  <t>OC<j>aT KHCflOTaflH K3THOHHT y H y H  3C3 1 4 0 '
170 C fla  6HTT3 3Hfl0TePMHK a H e K T  SHflaH T a BCH<}>flaHMOKAa' 6yHH
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K aTH O H M TV iapH M H r CyBCH3/iaHHUIH f le 6  x y ^ o c a  KHAHUJ MyMKHH.

K y - O C  cy^b(J)OKaTHOHHTHfla (])yHKt4H0Ha/i ry p y v ia p H H H H ry 3 H ^ n iu H , 

h t >h h  K a p n a c H M H r n a p n a ^ a H H u iH  t= 2 7 0 - 3 5 0 ° C  ^ a p o p a T f l a  Ba K<t><t» 
4 > o c4 > aT  K H C /ioT a/iH  KaTHOHMTfla 3 c a  3 5 3 - 5 7 0 ° C  f la  3K flO TepM H K  

3(J)(j)eK T  Ta-bCHpH o c T H fla  6 o iu ^ a H a f lH . K a r a o H H T  K a p x a c H , h t >h h  

C T H po/i-(|> yp< j> ypo .n  no^iM M BpH toK opw  * a p o p a T / i a p  T a i c H p H r a  

e T a p y iH s a  6 a p K a p o p .  KaTHOHHTHH 8 5 0 ° C  r a n a  K H 3 flH p H /ira H fla

O F H p /IH K  HyKOTHAHUJH yM yM HH M M iyiopH 4 8 %  HH TaiUKH B STMOICAa.

0 o c 0 a m  K U C Jto m a j\u  K a m u o H u m H U H z  p a d u a it u o H  
6 a p i$ a p o p j iu z u .  C y B fla  C o 60 h h h t  y -M a H 6 a cH fla  H y p y iaH T H p H A raH  

K aTH O H H T H H H T (J) H3HK-KHMCBHH XOCCa^apHHH n a p W a /ia H ra H  

M O f lf la ^ a p H H  A H C T H aaaH raH  cyB 6nnaH  lO B H A raH flaH  c y n r  T aflK H K  

K H A H H flH . HDByBMH CyBAap 3BBayi MHKflOp, C yH r CHlJiaT JKHXATflaH 

K H M eB H H  y c y A  6 H ^ a H  T3AKHK KH/IHHflH. 3 p H T M 3 H H H r yM yM H H  

K H c y io T a A H /iH rH  (J)eHOA(j)TaaeHH 6yiiH H a a a x a n o M e T p H K  T H T p jia iu  

opx;a3iH 6 a x o A a H flH .

3 .1 2 -w aA B aji

Co60 H H H r y -H ypA aH H U iH H H H r HO HH Taap x o c c a ^ a p H r a  T a i c n p H

K a T H O H H T n a p

0 .1  N NaOH apHTM acH

6yH H H a CT3THK

a ^ M a u jH u y B  c h f h m h ,  

M r*3K B /r

Sa  u . 
>> s  x

* X X3 x  <>

EyKKaH HOHHTHHHT 

C pO /IH lllTH pM a \3HCMH, 

n n / r

u  #  
x  f
X 3  

X
x  c;

H yp/BH H iu-

AawaBBan

Hyp/BHHlli-

AaHcyHT

2 £  h
5 5 2  ^ » , 

>X

HypnaHHiu- 

AaH aBBan

HypJBHHUh 

A aw cyH r

c. h  
X  o  u. *
o  »  

>x

K<P<J>, H - u ia io iA a :  

cyBAa 6.5 6.41 13 3.0 2.7 0.08
K y p y K X O ^ a a 6.5 6.38 1,8 3.0 2.85 0.02
H a tJ r r a / iH H -  

c y /ib < J)o -K H C fio T a  

Ba (J )y p ( |)y p o 7 I  

acocHAarw 3.0 2,93 2,4 3.65 3.60 0.50
K 3T H O H H T ,

H - m a i o i A a

^ y e A a

T a f l t y m  K ; n 3 H n a e T r a n  k ^ t h o h h t h m h t  p a A H a u H O H

6 a p K ;a p o p A H rH H H  s a p y p  (J)H3HK_KHMeBHH x o c c a a a p H H H r  y s r a p n i u H  -  

a - 'iM a u iH H y B  CHFHMH, 6yKyBHaHAHK, OFHpAHKHHHr HyKOTHAHUIH
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opKAAH T aB C M 4.,aH A M. 3.12-*aABaAAa H y p ,a H T Hp H m Aa „  a a a a *  Ba 
c y „ ™  K a Jo H H T A ap H H H r x o cc aA a p H  K eA TH P H A ra „ , ^  

T a K K °w a u l  y ^ y H aA a O n e rn a p  M av iyM O T A apH A aH  OAHHraH xy ^ H 
uiyH A afl y c y .A a  Hy PAaHTHP H ,ra H  H a ^ a A H H c y A b ^ O K H C A o ra  Ba 
<byp4>ypoA acocH A a oAHHraH p a A H a p n o H  6 a p ^ a p 0 p  
CyAb(|>0KaTHOHHTHHHT *aM xoccaA apH  K eA T H pH A raH . a 3 'Cyi01yIHK 

xpoM aTorpa<{.HflCH XJ1A-7A ycyAH 6 h a 3 H  tb a K h k ;  K H A H H aeT raH cyBAH 
H aM yH aA apH H H r paAHOAH3 M a*cyA O TA apn T apK H fiH  T aflKHK;

i^ h a h h a h .  T ax/iH A  H3TH>KaAapH cyBAH M yxH T A a BouuiaHFHH 

MOHOM epAapHHHr M aewyA aMacAHrHHH K ypcaTaA H .^ KaTHOHHTHHHr 
paAHapHOH 6apK apopA H rH  TaAKHKOTH uiyH H  K ypcaTaAH K H, H- 

maKAAarH k 3 t h o h h t h h  H ypA aH T H pnuiA a p a A n ap H H H H H r cyBAa 
6yKKaH Ba K ypyx; xoA aTA arn K aTHOHHTAapra T a iC H p n  ypTacHAa 

K a r r a  4>apK flyK- CnHTe3 KHAHHraH KaTHOHHTHHHr aAMauiHHyB 

c h fh m h  1 ,3 -1 ,8 %  r a  K aM aiiraH, Haij)TaAHHcyAb(j)OKHCAOTa Ba 
<j>yp<t>yp°A acocH A arH  cyAb(|)OKaTHOHHTAa 3 c a  2 ,4 %  h h  t3 u ik h a  

3TraH.
OAHHraH H3TH)KaAap UiyHH KypcaTaAHKH, CHHTe3 KHAHHraH 

<j)0C(j)aT KHCA0T3AH K3TH0HHT (jiypaHAH CyAb(J)OKaTHOHHTra 

HHc6aTaH paAHapnoH 6apKapopAHrH KHcopHpoK 3K3H. B y  (jiocijiop- 

yrAepoA BorAapHH Hr oATH H ryrypT-yrAepoA B o rA a p ra  HHcBaTaH 
MKopn M yrraxKaM AHrH BnAaH xynoca k h a h h b a h .

C y s ib c f io K a m u o H u m H u  m y p j i u  c y e j i a p H u

d e M U H e p a j i n a w m u p u w  x c a p a e w i a p u d a  x y j i j i a u t  M yM K U H A U Z U H U  

m a d q u i $  i ^ u / iu u i .  K oH H TA apH H  K y A A a iiA H ra H  6 h P HeHTa 

o B b e K T A a p A a H  6 h P h 6 y  c y B  6 n A a H  T a 'b M H H A a i u  K o p x o H 3 A a p w  

\ H C 06A a H a A H .  T y 3 C H 3 A a H T H p H A r a H  C y B H H  O A H U I H H H r  K e H r  

T a p K a A r a H  y c y A A a p H A a H  6 h P h H O H - a A M a u i H H H U i  x p o M a T o r p a i J i H A C H  

y c y A H  ^ H c o B A a H a A H .  P e c n y 6 A H K a M H 3  u i a p o H T H A a  K > K o p H A a  

KeATHpHAraH caHoaTAapAa KyAAaHHAaeTraH h o h h t a h p  6y toKopn 
SKcnAyaTapHOH xoccaaapra s ra  6yAraH K y-2*8, KB-4
KaTHOHHTAapHAHp. EnpoK , UiyHH Ta-bKHAAam K epaK K H, 6 y  HOHHTAap 

KHMMaT ByA raH AH rH  ca6a6A H  yA apH H  Kynnauipa  BnpMyHHa 
w era p a A a H H u iA a p  MaBwyA. M aiAyM KH, pecny6A H K aM H 3H H H r xynrH H a 

TyM aHAapHAa MaHtumi xywaAHKAa Ba caHoaTAa KyAAaHHAaAHra”  

cyB A ap  M K o p n  KaTTHKpiHKKa s r a ,  6 y  KypcaTKHH 6aT>3H xoA A apA 3 ^  
M F-3KB/A HH T3UIKHA STaflH. By KypcaTKHH O 'zD S t 950 :2000
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« H h h m /ih k  cyBH , PHrHeHHK TaAaOAap Ba cn<JiaTHH Ha3opaT k,hj]hw» 

6 y f i n n a  -  2 .5 ^ 7  Mr-3KB/A h h  TauiKHA ^ h a h w h  KepaK. O/iHHraH KY- 
4>C K 3 T H 0 H H T H H H  c y B / i a p H H  T afiepA aui w a p a e H ^ a p H fla  KyAAaiu
MyMKHHyiHTHHH Tafl^H K  KHAHUJHH MaKJCafl KJH/iraH X,OJIfl,a yHHHT 
C y p x o H f la p e  b h a o h t h  Ba KopaicaAnoFHCTOH P ecny6^H K acH H H H r 
6 a i ,3 H  TyM aH ^apH flaH  o a h 6  KeAHHran cyBAap TapKMOHflaH HaTpHH, 

K a a b p H H , MarHHH HOHAapn 6yfiHHa copOijHOH xycycnarn  TaflKHK 
K H/iH HflH. KaTHOHHTiiH H- Ba N a-uiaKAAap.ua i^yAAaHHAHH.
H 3 ^ a H H iu jia p  HaTHJKaaapH 3.13->KaflBaafla KeATHpHAraH.

3.13->Ka,aBaA
K y -cD C

K aTH O H H T H

C y p x o H ^ a p e  bhtiohth

UJypHH lyM aH H
KopatewnOFHCTOH

P ecny6^H K acH

MyHHOKTyMaHH

KopaK^/inOTHCTOH 

P ecny6 /iH K acH  

T o x H aT o o i TyMaHH

CyBHHHr KaTTHJOIHrH. Mr*3KB / j i :

aB B a n c y H r aBBa j] c y H r a BB3YI c y H r

H - iu a K ^ A a
1 2 .2

4 .0 5
10 .7

3 .2
1 1 .0

3 .8

N a - u ia K / i f l a 2 .2 2 .5 2 .4

3.13->KaflBa^flaH KypHHHO Typn6flMKH, KY-OC KaTHOHHTHHH 
c y B a a p H H  lO M w aT H ui w a p a e H H fla  K yA A araH fla , k 3 t h o h h t  SH A aH  

T a a ,C H p 7 ia u ir a H f la H  c y H r  cyBH H H r K a rrH iv iH rH  O'zDSt 950:2000 
T a j i a O / i a p H r a  m o c  KeAMOKfla.

O y iM H ra H  H O H -ajiM au iH H y B H H  n o ^ iH M e p y ia p H H  T o i n K e t r r  

m a ^ a p  C a j i a p  a a p a p H H  CTaHUMHCHua n i a x a p  o K O B a c y B A a p H H H  

T 0 3 a / i a i u  6 y H H ‘i a  T a a c p n O a  H iu a a S  H H K a p H in  C H H O B A apw . C a j ia p  

a s p a p H H  c ra H p H flC H fla  cTHpoA-<}>yp(j>ypoA noA H M epH  a c o c H f la  

O J lH H T aH  Cy/Ib(j)OKaTHOHHT Ba (JlOCcjiaT KHCAOTaAH K3THOHHTHH 

T a w p H 6 a - H i u a a 6  H H K apH m  CHHOBiiapH o a h 6  6opH A flH .
3 .1 4 -H caflB aJi

C y/ib (j)O K aT H O H H T  Ba (Jioc(j)aT K H cnoT ann  i q t h o h h t  O n a a H  u i a x a p  

o i^ oB a  cyBaapH H H  T03aAauiHHHrTa)KpH6a-HiuAa6 HHKapHUi

H (J> y io c7 iH io iap

T y p ^ a p H  HOMH

CyByiapHHH 

T033J13lUHHHr 

a M ^ a r H  

c a M a p a f lo p /iH rH , %

X pO M 7 1

Cy/lbcjlOKaTHOHHT 

6HJiaH KOHTaKTAaH 
KeiiHHrH T a u ia a M a  

cyBaapHHT03anam
A apaxcacH . %
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O o c i j a T  K H C A O T a a H  

K a T H O H H T 6 H A a H  

K O H T a K T A a H  c y H r  

T a m a a M a  c y u A a p H H  

T 0 3 a n a u j  A a p a * a c H ,

 %
8 4
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 WH* —|------------------------------   7u

p y *Ka6H o f Hp MeTa^ ° H ^ p W „
°K °B acyanap . oKaTHOHHT, c y n r  ^ o c ^ a r  KncA0Ta,,„  

Tosa^auifla aB yrKaam u opK,ajiH o a h 6 6 o P h a a h , 6
K3 TH 0 HHT K ? t a A  H T03a^aui * a MAa cyBHH 6,5 Aati 1 2

H r 3 r l « a H  Kypulil MyMKHHKH, 0K 0B 3 cyB A apH H  ToaaABU, 

a e a n a & L a  T a W K  K ^ H H a e r r a H  Ka T H O H H T /ia P HH ^ , a m Aa  o W a111! T o a a a a m  f l a p a * a c M fiyA  * 0 ™ u . m  m v m k h h  6 y , raH

T a iu a a M a  H o p M a a a p w ra  m o c  « e A a AM.

3.9-pacM . KaTHOHHT^apHH o/ih u i  TexHOJiorHK cxeMacH
1 ,2 ,3 ,4 ,5 ,6 ,7  -  y /n a i i i  M ocJiaM i/iapH ; 8 ,9  -  c o B y r rH M /ia p ,  1 0  -  n o / iH M e p  o a h u i  yMya 

p e a i a o p ;  11  -  noaH M epH H  cyA M jm pA aui ( iJ io c i( )o p ^ a H T H p H u i)  yM yH  p e a i a o p ;  12- 

HypHTrHW; 13  - rp a n y a B T o p ;  1 4 - a j i a K ;  1 5  -  ( jm /ib T p ; 1 6  -  6ymcep; 1 7 ,1 8 ,1 9 ,2 1 ,2 3 ,2 3  

-  6o u ]aaH rH H  xo M -au ieaap  y n y n  O M 6 o p /iap ; 2 0  -  x a H A a w  K y p n / iM a i ia p H ;  2 4  -  jieH TaaH  

T p aH cn o p T ep ; 2 5  -  r a n e p  M a x c y / io r  y n y H  O M 6 o p .

CyAb ifio - e a  t f io a f ia m  K u c j io m a / iu  K a m u o H u m H U  o jiuu i

m exH O A O zuK  x c a p a e n u  6 a e m i.  0 a h 6  6 o p n o ra H  oa6opaTopH8 

TaA KHKOTJiapH Ba oAHHraH Ky-d>C Ba K Q ®  KaTHOHHTAapHHHHr

3KcnAyaTaAnoH xoccaAapHHH ypraHHui 6n3ra  yuapHM  oAHWHHHr 

Aa6opaTopH8 TexHOAoruK perjiaM em viapHHH Ba TexHOAorHK 

cxeMacHHH nuiAa6 HHWUJ hmkohhhh 6epA n (3.9-pacM ).
CTHpoA-())yp4)ypoA noAHMepH Ba y  acocHA a cyAb<})OKaTHOHHT sa 

(j)OC(})aT KHCAOT3AH K3TH0HHT OAMUJHHHr y 3 A Y KCH3  7Kap3®Hl4 

KyfiHA arH 6ocKHMAapAaH n6opaT: xoM-auieHK TaiiepAaiiJ ea y3 arnui.
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C T H poyi B a (j>yp<j>ypcwiHHHr no^HKOHfleHcauHHCH, x o c h . b  g y a ra H  
no^iH M epH M  KyHHiu, KypHTHUj, rp a n y a .a a i i j  Ba cyi\bfynpjiaui 
(c |)ocJ)op^iaH T npM iiJ). Boiu^aHFHH x o M -am eA ap  p ea K T o p  1 0  r a  

6 e p H ^ H iu n f l a H  o/iflHH yHH TexHoyiorHK r a a a g / i a p r a  m o c  xeaH u iH  
6y H H H a  T eK U iH pn^aflH . C ™ po.a  Ba cJ)yp4>ypoji 1 7 ,  1 8  OM fiopflaH 
x a f t f l a iu  n y p H ^M acH ra  2 0  gepHJiaAH, y  epA aH  1 , 2  y a w a m  

M o c ^ ia M a n a p ra  y3aTH/iaA H, y  epflaH  s e a  peaxpH O H  MaccaHM h c h t h u i  

y n y H  3 a p y p  gynraH cyB/!H FHJio<j>AaH n 6 o p a T , ap a ^ a u iT H p H iu  ynyH  
a p a a ia u iT H p rH M  Ba coB yrrH H  9  5n.aaH  >KHX03.aaHraH p e a ic ro p  1 0  r a  
O e p w ^ a f lH . P y x  x^opH A  K 3TajiH 3aTopn oM OopflaH y a n a m  M ocaaM acH  3 

r a  y 3 a T n ; i a f l n .  PeaKpHOH M accaHHHr xap o p aT H  8 5 -9 0 ° C  o p a a n iv ia p A a  
y iu a ia O  T y p w ^ a flH , no-aHKOHAeHcapHH xcapaeH H  AaBOMHH3inrn 4  
c o a T H H  TauuKHJi 3TaflH. Xo c h / i g y a ra H  cTH po/i-(j)yp4>ypo.a 
n o jiH M e p H H H  KypHTHUi ynyH  1 2  xypH TrH H ra 9 5 -1 0 0 ° C  fla  KypHTHiu 
y x y H  6 ep H 3 ia flH . K o ira H  noaHM epHH 1 3  r p a H y a a T o p ra  gepH-aaAH, y  

e p f l a  d ^ = 0 .5  m m  r a n a  MaHAaaaHaAH.
O j i u h z o h  K a m u o H u m H U  c y j i b t j iu p j i a iu .  M aitA aaaH raH  nojiH M ep 

p e a K T o p  1 1  r a  y3a™ aaflH , y  e p r a  y/iM aiu M ocaaM acH  6  AaH
K O H A eH T pyiaH raH  cy/ibcj)aT KHcaoTacH 6 e p n a a a n ,  cy H r 
a p a a ia u iT H p rH M  eKHnaflH  Ba 3 ,5 -4  coaT  flaBOMHfla nojiH M ep gyicaAH, 
c y H r  t= 7 0 ° C  fla  6  coaT  AaBOMHfla cyab<|)H p.aauj xcapaeH H  o ; i h 6  

6 o p H ^ a A H . LUyHAaH cyH r, cyab<)>HpaaHraH no/iH M ep cy/ib(j)aT  K HcaoTa 
3 p H T M a c n A 3 H  a>xpaTH6 ojiHHaAH, 5  y a n a m  M oaaaM acHAaH 
6 e p H ^ a A H r a H  AHCTHji-aaHraH cyB O naaH  n e i iT p a a  M yxH T rana 
lO B H ^aA H . C y H r H -m aioiA arM  KaTHOHHT 1 1  pea ic ro p A aH  <]>H.abTp 1 5  r a  
y 3 a T H 7 ia f lH , y  epA aH  aeH T aaH  T paH cnopT ep 2 4  r a  gepw aaA H  Ba T a iie p  

O y y iraH  M a x c y a o T  O M 6opxoH a 2 5  ra  io5opH.aaAH.
O a u h z q h  K a m u o H u m H U  ( fio a fio p A Q H in u p u w .  M a H A a a a H ra H  

n o A H M e p  peaK To p  11 ra y 33THAaAH, y  epra yanam  MocaaMacH 7 AaH 
y n  xa iop jiH  4>oc(J)op gepHAaAH, cyHr apaaaniTHprHH eKHaaAH Ba 3 ,5 -4  
coaT AaB O M H Aa noaHMep gyxaAH, cyHr 6 yanam  MocaaMacHAaH  

aaw M H H H fi xaopH A 6epH^aflH, t=70°C Aa 6 coaT flaBOMHfla 
4>occJ)op3iaHTHpHui xcapaeHH ojwg gopHJiaAH. WyHAaH cyHr, 
4>oc<J)op3iaHTHpHflraH nojiHMep yc xJiopJM 4>oc4>op 3pMTMacHAaH
a > K p aT H 6  oyiHHaAH, 5  y jin au i MOcaaMacHAaH gepH JiaA H raH

A H c T H /i/ ia H ra H  cyB gR aaH  H efiTpa^ M yxH Trana wBHAaAH. O nH H raH  

K aT H °H H T H H H r ajIMaillHHyB CHFHMHHH OUJHpHUl MaKCAAHAa yHH
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p e a ic r o p f la  0 Kcnfl.naHTHpH.naAH. KaTHOHHT flH C TH A A aH ran e y e  6 n / i a H  

tOBHUiflaH c y H r  60 °C fla  7 coaT flaBOMHfla 4  yA H aui w ocA aM acH flaH  1 1  

p e a i c r o p r a  6epH A aflH raH  2 5 %  a h  H H T paT  k h c a o t 3 c h  6 n n a H
K O H TaK T aam aflH . CyH r k3t h o h h t h h  H aM A aH raH  3 t h a  c t i h p t h  6H A aH  

Ba H eH T p an  M y^H T rana flHCTHAAaHraH cyB 6 H n aH  lO B H nafln. T a f le p  

6 y n r a H  H -m aK A flarH  k b t h o h h t  11 p e a ic ro p f la H  15 ( jw A b r p r a  

6 e p H n a flH . U lyH flaH  cyH r, H -u iaK A flarn  k 3 T h o h h t  11 p e a ic ro p f la H  

(|>HJibTp 15 r a  y 3aTHAaflH, y epflaH  A eH TanH  T p a H c n o p T e p  2 4  ra 
6 e p n ;ia f lH  Ba T a f le p  6yA raH  Max,cyA0T o M 6 o p x o H a  25 r a  K )6 o p H aaflH .

3.2. MeaaMHH Ba <)>yp<|>ypon a c o c H f la  3 h h o h h t  ojihiii
K )K0pH TepMO-KHMeBHH OapKapOpAHK, MeXaHHK MyCTaj^KaMAHK 

K H H M aT aapH fla M onn6fleH  HOHAapHra TaH JiaH yBH aH  J^ycycHHTJiH 

aHHOHHTHH o a h i u  MaKcaflHfla, aHHOHHTHH o J iH iu fla  THKyBHH a r e H T  
C H ^aT H fla 4>opM anbflerH fl ypH H ra cjiypcfiyponflaH  <J)OHflajiaHHnflH. 
<J>yp(J>ypo/i Ba MenaMHHHH (A 't’A ) H u iT H poK H fla 

nonH K O H fleH capH H aaui fiyAH g n a a H  3 h h o h  anM auiH H yBH H H H  * o c H n  
6 y n H iu  floH yH HH TaapH  H aTH w anapH  TaflKHK; k h a h h a h .  A h h o h h t  

C T p y ic ry p acH fla  apoM aTHioiapH H  CA<t>A) (JiypcjjypoA H H H r 

re T e p o flH ic n n a p H  6HAaH 6n p ran H K fla  6yAHW H h o h h t h h h t  k h m & b h h  

TepM H K  Ba Mex,aHHK 6apx;apopA H rH H H  ce3 H n ap A H  f la p a w a f la  
o u jH u iH ra  o a h 6  KenaflH. nonHKOHfleHcaflHHHH 6 h p  TeKHC 6 o p H iiiH  

ynyH  peaKflHHHH K yfiH flarn apH TyBH H Aapfla o a h 6  6opH JiflH : s t h a ,  
H3oaMHA c n H p T n a p n , flHMeTHntjjopMaMHfl (flM OA) Ba 6 o iU K a a a p . 
rioyiH M epH H H r 3H r Kyn h h k h u ih  3THAb cn n p T H  Ba #M <t>A  
K y A naH H nraH fla  Ky3aTHnaflH. B n p  o f h p a h k  k;hcm  spH TyBH H  Ba 6 h p

OFHpAHK KHCM MeA3MHH KyAAaHHAraHfla nOAHKOHfleHCaUHH 
ncap aeH H  6 n p  T ex n cfla  6ynaflH  Ba oA H H raH  3 h h o h h t  e T a p A H  
aA M auiH H H m  c h f h m h  Ba h x iu h  MexaHHK MycTax,KaMAHKKa a r a  6 y .n a f lH . 

M eAaM HHHH (jiyptjiypoA  6HAaH noAHKOHfleHcaflHHAaHHiu peaK flH H C H  
Te3A H rH H H  100°C , 110°C, 120°C, 130°C, fla  yp raH H A flH  M eA aM HH H H  

4>yp<J>ypoAra MOAb HHc6aTH flOHMHH 6 y n H 6 , 1 .5 :1 .0 .  T a x c p H 6 a  
H aT H H caA apn 1 -p acM fla  KeATHpHAraH.
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3 - 1 0 - p a c M .  Typaw 
T e M r i e p a T y p a y i a p ^ a r H  

p e a K p H H  H c a p a e H M ^ a  

p e a K m t a r a  k h p  a u i y b w h  

i MOAAaaap
K O H p e H T p a p H a a a p H  

tm  -aorapH(J)MHHH y 3 ra p m iJH ;
1 -  130°C; 2 -  120°C; 3 -  110°C.

P eaK p H H  T e3aH K  K O H craH TacH H H  (}>yp<j)ypoaHHHr 
K o m ie H T p a u H a c H H H H r y 3 r a p n m n r a  OnHoaH )(H Co6aaiiJAa Taioim J* 
i^HyiaM H3K H  n o a H M e p H H  \ o c n a  S yaw ujH  4>yptJ>ypoaHHHr K op6aH H a 
r y p y ^ c H H H  M eaaM H H aM H H a rypy^cH H H H r xapaicaTMaH B O A opoA aapH  
6 n a a H  y 3 a p o  T a "b cn p n  K H C o6nra io 3 a ra  K eaafln . ByHfla peaKA H flHH H r 

6 h p h h m h  6ocK H H H fla M eT H aoaaH  J(ocH aaaapHH H  \ocha  O y a H iu H  

^ H c o 6 a a H a f l H .

R -N H , + R , - c t^  — ► R -N H -R , -C H f iH  
H

A m H H H H H T H K K a a a  BOflOpOfl aTO M aapH H H  ajIM aiU H H H U IH fla  

A H M e T H a o a a H  * o c H a a a a p n  ^ o c n a  O y a m iiH  MyMKHH.

R - N H ,  + 2 R , - C i — * R - N(R,- C H flH ),
H

E y H f l a f i  i\ y n  6 H a a H  > ;ocw a K n aH H raH  M e m n o a a w  x o c H a a a a p  

c y B H H  a x c p a T H S  B a a n o ^ H f la  3 m h h  M o a eK y a a aa p H H H  6 o f a o b h h  

K y H f l a a a H r  K y n p H ic a a p H H  k o c h a  k h a h 6 ,  y 3 a p o  T a i c n p  K H a a  

6 o u i a a f t A H a a p .

S K c n e p H M e H T  H a T H w a a a p H  6 o m aa H fH H  M O A A aaapH H  HK- 
c n e K T p o c K o n H K  T aA K H K O T a a p n  HaTH JKaaapw 6 w a a H  m o c  K e a a ^ H .  

T y p a H  T e M n e p a T y p a a a p f l a  n o a H M e p a a p  y 3 r a p n i u  A ap a a < a c H H H  

a < a p a e H  A a B O M H H A H rH ra  6 o F A H iv in rM  aH H iy iaH raH . y i u 6 y  H a T H x c a a a p  

a c o c n f l a  T y p a H  \ a p o p a T a a p f l a  p e a K U H a ra  K H p n iiiae T ra H  M O A fla a a p  

K O H u e H T p a u H H C H H H  b b k t  6yH H H a y s ra p H u iH H H H r aorapH <}>M H K  

6 o r a H K p i H r H  a H H K p ia H raH . )^H C o 6 aa iu  y n y H  3 0 %  flaH  o p T H K  O y a M a r a H  

y a r a p H m  f l a p a x c a c H r a  t y f p h  K e a a f lH ra H  H a T H w a a a p  K y a a a H H a r a H .  

3 - 1 0 - p a c M f l a H  K y p H H H 6  T ypH 6flH K H , K O o p f lH H a T a a a p H A a

h « 3 h M h  6 o f a h .v >h k  6 o P a h f h , y u i6 y  * a p a e H H H  h k k h h h h  A a p a x c a a n
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Taa^ H r „ HH
TeHMaMa fiyfiHsa 6opaflHraH peaKi^Hnyiapra
K y p caT aflH .

T e3A H icnap K O H C T aH T ajiapH H H H r n a p o p a - r r a  g  
A ppeH H yc T e H ra a M a c H ra  6 y f ic y H a f lH . M eA aM H H H H  c b v n A , ° fV' H,V<HrH

 -  - ............ - ..........................  -  ̂ i p<Pyp°^  6h ^ h

r Pa<})HK
noaHKOHAencauHfl peaKAHHCHHH lg k  h h h t  1 / t  r a

HH11J 3 H e p rH H C H  9  
B o u ja a H F H H  M O A A a A a p

■ naqJHKfioraHK/inrnAaH a H ^ a H r a n  a>crHBAaHHiii an e p rH n c H  9 8  KKaa/MoAb 
°  *  KHAAM. BoiAAaHfHM M O A fl^ ap  H H c6aTA aP H „H

noAHKOHAeHcauna * ap aeH Mra  T a tc H p n  y p ra H H A ra „ . PeaKUHfl 
TC3AHrH^KOHCTaHTaCHHH (J>yp(J)ypOA KOHUeHTP a 4 H«CHr a  60FAMM „rH  

KypcaTAHKH. 120°C Aa reaav iK  KOHcraHTacuHH p e a ^ o n
T l „ r „  4,yp4»yPOA KOHUeHTpapHRCMAaH yCHUJH HH3HKAH 
xaoaKTepra 3ra  6yAaAH. UJyHAaM KHAM6, oam6  6 o p H A raH TaA W oT 
? a™>KaAapH acocHAa, ^ H A a r H  p e ax u H H H H H r ontH M aA
uiapoHTAapH aHHMaHAH. T =120°C , mj^ h t  A M O A , ^ y p o i m u H r  
MenaMHHra MOAb HHc6a™ 2.0:1.0. OAHHraH aHHOHHTHHHr xoccaaapH  
3.15-*aABaAAa KeATHpHAraH.

3 .1 5 - w a A B a J i
A HM flHHTAaDHHHr aCOCHH (t> H 3H K -K H M 6B H H  XO C C aJiap H

I M nm uu» ^

KypcaTKH'iaap

H am iH K
CTarHK ajiMaujHHHm 
tHFHMH (CAC) 0,1N 
l3pHTMaCH 6 y H H 4 a , 

HaTpitH M op 
XBOpHA KHCJIOTa 
HHTpaT KHC/IOTa 

— gy-ni»tl>aT K tio ioTa  
OH-ioaKyi^ani 6yKK,iH 

I aHHOHHTHHHr CHTHMM
Khmbbhh 6apKapopriHK. 

30 MHHyTflaBOMHfla 
a H H O H H T H M :

5 N  NaOH  
5 N  H 2SO 4 

a p H T M a c H f la

yriH.
6 H p /i

%

r/M j i

M / i / r

Mr-
3KB/B

MejlaMHH, 
<t>yp<t>ypoA 

B a

AHl))eHHJI-
3MHH

acocHAa
aH HOHHT

0.6
4.5-5,0 

5 ,08  
5 ,95

1.6-1,8

4,5
4,2

I E e H 3 o ry a H H | 
-A h h  B a  

<J>yp<J>ypo/i 
a c o c H A a

* 6 r
aH H O H H T

4 ,8 -5 ,0  
4 ,6  
4 ,5

2.8

4.5
4 .6

[ A h < |> c h h a  
3M H H  B a 

< t>yp<t>ypon 
acocH A a

<J>Ar
aH H O H H T

6 ,5 -7 ,2  
6.2 
6 ,3

3.8

6 .3
6 .4

McAaMHH
Ba

4>opMaAB-
A e n i A

acocHAa
AH-1

15

0
3,96
4,17
4,95

2,5
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KaMHaTH/iranflan cyHr 0.1 N 
HCI apHTMacH 6yHHlia CAC

TepMa6apKapopiiHK. 20 
MHHyT flaBOMH^a 
aHHOHHTHH cyB/ja 

KawnaTH/iraHAaH cynrO.lN 
HCI apHTMacH 6yHH4a CAC

Mr- 
3 KB /n 4,8-5,0 4,7 6,4 -

MoyiH6AeH MOHJiapM Ba 
aMMOHHH Mo^nOAaT 

apa/iauiMacH Ba 1 N Na2S04
apMTMacH COp6qHBCH

CC6om=lrp/^< pH=4,5-5)

Mr/r 206 354 200 165

M e j i a M U H  ( f> y p ( fiy p o ji j iu  a H u o u u m  c m p y x m y p a c u H U  

m a d q u i f u .  O a H H ra H  aHHOHHTHH y n /iaM H H  c r p y i n y p a / i H  6ym uin  
y H H H r  C T p y ic ry p a c H  B a a c o c H ii  x o c c a a a p H H H  y p r a H H iu f la  k h m g b h h  
T a x / i n / i  y c y ^ a p H  ( s a g m g h t  TatyW JiH , a /ix a y io M e T p H K  T H T p y ia iii, 

K H o n n  y c y j w  B a f io u iK a ^ a p )  6 h m h  6 w p r a ,  u iy H H H rfle K  M a c c -  B a H K - 

c n e K T p o c K o n H H , pcH T rG H O C T pyicrypaB H H  T a v iH j i ,  noTG H U H aM G TpH K  

T H T p ^ a iU ,  TG pM O rpaBHM GTpHB Ba gOUIKa cj)H3HK KHMGBHH

y c y ^ / i a p f l a H  <J>OHfla.naHHiii 3 ap y p ;iH rH H H  aHH Kpiafi 6 g p a h .  O a H H ra H  

3 H H 0 H H T  C T pyK TypaC H H H  MaCC-OIGKTpOCKOriHK TaflK XK OTH LUyHH 

K y p c a T f lH K H  2 0 3  M a cc a  6 H p ;m r n r a  t c h t  6 y j i r a H  i t h k h h  O o p B H rn  

M e /la M M H  (j)ypcj)ypO B ^H  nOAHMCp 33I6M G HTap 3 BGHOCHHHHr

M o / i e K y / i a p  M a c c a c H ra  T y fp H  xe/iaA H  Ba y  K y iiH fla rH  4 > o p M y /ia  6H 3iaH  

H (J)Ofla3iaHaAH: _

' - P .
M a c c a  6 H p /iw c n a p n  85  Ba 1 1 8  r a  t g h t  6y.nraH  KaM h h t g h c h b  

H o H /ia p  n m c n a p H  u iy 6x a c n 3 mgabmmh Ba (jjyp<])ypo^ peaKUHHCH/ja 03 

M H K ^ o p f la  pcaK p H flra  KHpHiuMaran 6 oiu.naHFHH M OHOMBpnap

6 o p 3 iH rn H H  K ypcaTaflH  (3 .11-pacM ).
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• f c y p ^ y p o ju H  
noBHMep Macc- 

c n e ic r p H

3 .1 1 -p a c M ,

K o T H p Hf l r a H
M e/iaM H H -

CyHrpa 4>ypaH paapacHAarn P Ba P i ypHHparH -CH=CH- 
pyw 6oraapH H  MGaaMHHHHHr <j)yp4>ypoa 6naaH  peaKpwacHfla 
HlllTHpOKHHH aHHpaaUJ yayH T03a 601PAaHFHH 4>yp<j)ypcui Ba O/IHHraH 
nojiHMep aHHOHHTHHHr 6poMaap c o h h  pHHMaTH KHonn ycyjiH 6HaaH 
aH H paaH A H .

O a n 6 6o p H araH  k h m S b h h  T a 5y iH .11 H a T H iK a a a p n  M acc- Ba H K - 

cneK T pocK onH K  T a p a n a a a p  M aT a y M O T aa p n  O n a a H  m o c  K eaaflH . 

B ouiaaH FH H  MOAAaaap Ba o aH H raH  b h h o h h t  H K - c n e ic rp a a p H  

4>ypaH aH  reT ep o p H K a  p y m 6 o r a a p H ra  x o c  f iy a r a H  1030-1050
c m -1 c o p a a a p H p a  p a p a ic re p a H  H H 3H pnapH H  K ypcaT flH . O aH H raH  

aHHOHHTHHHr cneicrpH A a <t>yp<j)ypoaHHHr K apO oH H a ry p y p c H ra  m o c  

KeayBHH 1670-1690 c m 1 c o p a a a p H p a rn  roTHaHUi H H 3 H p aap H  H yp. By 
uiyH A aH  A a a o a a T  6epaAHKH MeaaM HHHH 4>ypcJ)ypoa 6 n a a H  
noaH K O H A eH capH fl p ea K p aa cH  (jiy p tjiy p o aH H H r a a p e r H A  ry p y p c H  

p H c o 6 H ra  6opaA H . M aiayM K H , noaH K O H A eH cap H a p e a K p n a c n  

H O H H TaapH H  oaH iu  iKapaeHH y3  H H H ra H O H oreH  r y p y x ^ ia p n  

6 n p H K T H p H araH  y raeB O A opopaH  33H5KHpAaH TauiK H A  T o n r a H  
<j>a30BHH M aTpnpaH H  p o e n a  6yanm H H H  o a a p H .

O aH H raH  aHHOHHTHHHr (J>a30BHH c T p y ic ry p a c H H H  poena 
6 y aH u iH H H  aH H paaip  yayH  peHreH0<t>a30BHH T a s y w a  yTK a3HAAH 
( 3 .1 2 -p a c M ) .  O aH HraH  peHreH0<j)a30BHH T a p a n a  M ai>ayM O TA apH  
CHHTe3 AHaHHraH aHHOHHTHH TypCHMOH CTpyK TypaCH H H  

T a cA H p aa flA H , 6yHAa 6oujaaH FH H  M O H O M epaap y 3 a p o  o a H H ra H  

aHHOHHTHH <}>a30BHH CTpyicrypacH H H  p o e n a  p n a n O  p y H A a a a H r  

k h m O b h h  6 o F a a p  6 n a a H  O o raaH raH  Ba y a a p p a  O ouiaaH F H H  MOAHa -n a P  
(j>a30BHM cTpyK TypaH H  p o e n a  p n a n 6 ,  y 3 a p o  a H H p  k h m g b h h  6 o r / i a p  
6 n a a H  6 o F a a H ra H . a  ‘
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3 .1 2 -p a cM . O /iH H raH
3HH0HHTHH

peH reH orpaM M acH

AHHOHMTHHHr cwiHHraH peHreHorpaMMacHfla MaKCHMaa aMop(j) 
raao  23 °C 6ypHaic ocTHfla wofiaawraH 6 y j i n 6 ,  6y c t s t h c t h k  

K O H yH H H T ^apra 6nH oaH  noaHKOHpeHcapHa peaK uw acH  H aT na< acnfla  
*ocna 6yaapHraH noaHMep 3aHwnpnHH Tnxnamiin,pa 
())OHfla/iaHMPaeTraH MaHOMep/iapHH TapTHfi/iH Ty3Hamura ara 
3KaH3IHrHHH H30X l̂aHflH.

O ^ iH H ra H  aHH OH HT C T p y ia y p a c H f la  H O H oreH  r y p y x p ia p H H  

6 o p . n n r H  o a M H ra H  3 h h o h h t h h  M K -c n e K T p a a p n  6 n a a H  T a c f lH iy ia H ra H . 

1547, 1015, 745 c m 1 r a  m o c  KeayBMH W T H am u  W H3HKpiapH 

M e /ia M H H H H H r =NH r y p y x ,c n r a  T e rm u a H  6 y a r a H  B a a e H T  B a 

f le c j)o p M a i;H O H  T e 6 p a H H iu a a p n r a  T y rp H  K eaaflH . 1312,1171,747,693, 
903 c m 1 c o x , a n a p n f la r n  W T H am u  H H 3 m y ia p n  M eaaM H H  ap o M aT H K  

H a jiH ja c H fla rH  =NH, -NH2 Ba -N= ry p y ty ia p H H H H r fle< j)opM auH O H  

T e 6 p a H H i u a a p H r a  m o c  K e a a flH . 3468, 3120, 1626, 1526, 1431, 1171, 
1021, 910, 730, 607, 508 c m -1 c o ^ a c H fla re  w r a a m i i  HH 3HKpiapH £<t>A 
s a  M e aa M H H H H H r 6 o r a a H r a H  3 m h h o  6 H p H K M aaap H flarM  NH2 
a M H H o ry p y > y ia p H H H H r  B a a e H T  Ba fle<j>opMapHOH T e 6 p a H H iu a a p n r a  

m o c  K e a a /iH .  LU yH flaii K ;Han6, k h m g b h h  T a v iH /i  y c y a a a p n H H  4 >h 3 h k  

KH M e B H H  y c y a a a p  6 H a a H  6 n p r a a n i m a  o a H 6  6 o p H a n tU H  a c o c H f la  

M e a a M H H H H  <j>yp(j>ypoa 6 H a aH  HUiTHpoKHfla n o a H K O H fleH cau H H

p e a K 4 H H C H H H  K yfiH fla rH M a H30)VialU MyMKHH.
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Oa u h z q h  aHUOH cuLM autUHygHUHU f o c c a j j a p u  m a d q u i fu .

C hhtc 3  KHJiHHraH aHHOHHTfla h o h  a^iMauiHHnujHHHHr aAO\HAa 

KOHyHHHiiapM ypraHHAraH 6yAH6, yjiap  cnH Te3 KHAHHraH 

3HH0HHTHH <()H3HK KHM6BHH XapaKTGpHCTHKaCH yHyH aCOC 6 y iin 6  

*H3MaT K^iAa OiiaflH. MOHHTAapHH (j)H3HK KHMGBHH TaflKHKH  

HOHHTiiapHHHr 6at3H XOCCaiiapHHH MOfle^HKaAHH KHilHUI 

H yAiiapHHH aHHiyiauj h m k o h h h h  6epaflH. O iiH H raH  3 h h o h h t  

^occaAapHHH caHoaT aHHOHHTitapHflaH A H -31 , AH-2<t> Ba cjjyp^ypoA, 
noAH3THiiGHnoiiHaMHH acocHfla OiiHHraH <t>AH aHHOHHTH xoccaAapH  

6 H iiaH  coiiHUiTHpniiflH. UlyHHHrACK, CTpyicrypacH Aa Tpea3HH  

j^aAKacH 6op 6yA ran AH-1 caHoaT aHHOHHTHAaH <J>oHAaAaHHAraH.
H o H A a p H H  4>H3HK-KHMGBHH X O C C aiiapH H H  a H H M O B H H  aCOCHH 

K y p c a T K H H A a p A a H  6w pH  a iiM au iH H H u i c h f h m h  6 y A H 6 , y H H  o A a T A 3 

c a H o a T  a p H T M a A a p H  TapK H 6H A a 6 y A ra H  M H H G paA  K H C A O T aA ap H H H r 

0,1 N 3pHTMaAapHAaH aHHviaHaAH. 3.16-waABaAAa T y p A H  y c y A A a p  

6 H i i a H  O A H H ra H  aHHOHHTHH aAM aUJHHHUi CHFHMH K G A T H pH A faH .



3 .16- JKaflBan

A h h o h h t

AHHOHHTHHHr
4 iy H K U H 0 H a a

r y p y v i a p H

CHFHMH
AaMauiHHHui c h t h m h ,  

M r - . i v » / r
p K o H

Haaapw
a

CT3TH
K

N%
6yHHia

X n c o 6 a a 6

. - O r - O r -n h 2
-NHj

-N=
5.3 5.5 S3 83

3 .1 6 - ) K a f lB a / i f l a H  K ypH H H O  TypHOAHKH, a h h o h h t h h  - iy p a H  

y c y a a a p  6 n n a n  a H H iy ia H r a H  y M yM H ii c h f h m h  A e a p a H  6 « p  x h a .

3 .1 3 -p acM .
AHHOHHT^apHH 

a a n a u iH H H U  
xycycM aT aapw H H  M yxH T  

pH ra OoraHKpiHrH. 
1 -  AH-31; 2 -  <J>AH;

* 4 6 1 I* 3  -  CHHT63 K H ^H H raH
aHHOHHT.

Huifla uiyHHHrAeK, noTeHUHOMerpHK THTp/iaui ycyjtnAatt 
( J ) O H f la a a H n 6 ,  o a H H r a H  aH H O H H T H H H r aaM auiM H H iij c h f h m h h h  m jt ^h t  

p H ra  Ba h o h o t c h  rypjoyiapHH 6oFJimyinrnypraHH-nraH (3.13-pacM).
3.13-pacM  arpn /iapH  TaviHAH uiyHH KypcaxaAHKH 6apna 

CHHOBJiap AaBOMHfla aHHOHHTJiapHH THTpaaui arpHaapHHH y3rapHiu 
J^paKTepn 6«p TeKHC KaMaaflH, 6y yaapHH KyncH3 acocaH 
aHHOHHTaap ry p y x n ra  TaTjayv111 3 K 3 h h h h  aHmyiafiflH. OaHHraH 
aHHOHHTaap Ba 6omaaHFHH MOflflaaapfla <j>yHKUHOHaa rypjoyiapHH 
Bopaw rH  HK-cneKTpaapHH o a h u j  6naaH TacflHManraH. OaHHraH 
aHHOHHTHMHr cneicrpHAa, ujyHHHrfleK, 650-900 cm 
co^aaapHfla =NH Ba -N H 2 rypyx/iapw Te6paHHiuaapH 6HaaH oca 
K>Tnanm cneicrpaapM Ky3aTHaaAH, a c k m h  y m  y  

HHTeHCHBAHTH aHHarHHa KaMafiraH. OaHHraH aHHOHHT cn 
8 4 °  CM-l cO^aflaFH 10THAHUJ HH3HV.apH A^eHH^aMHH CAOAj
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x a ^ a c H A a r n  n a p a  y P HH a A M am H H H w ra  T y r p „  KejiaAH

O y p c J jy p o ^ A a rH  K op6aH H a r y p y x c n r a  T y j p n  Ke/iyBMH 1 6 7 0 - 1 6 9 S  c m - '

cox.aAarH tom /w ui HH3H V iapH H H H r h y iy in rH  ujyHH KypcaTaflHKH, 

4>yp<t>yp°;i, Me/iaMHH Ba A't’A  6nnaH  a-nbAerHA rypyx.cn  XHco6nra

T a ijC H p  3T3AH.
C u H m e s  tU JiU H ZQ H  o h u o h  O J i M a u i y e w j i a p H u  m e p M U K  

6 a p i $ a p o p s i u z u H U y p z a m i u i .  HoHa;iMaiuHHyBHM n o -'iHMep;iap

caH oaT uiapoHiviapHAa KynHHHa TepM HK T a ic H p r a  ynpaHAHTiap. 
A e n p jiH  6apna aHHOHHT^iap xyn b k h  KaM Aapax<aAa TepM H K  T a tc H p ra  

MHA3MCH3/iap. 6H3 TOMOHflaH CHHTC3 K|H/IHHraH 3HHOHHT, AH -1 Ba 

O A H  no/iHKOHABHcauHOH aHHOHHT/iapHH TepM H K  Sapxapop^ H rH  

ypraH H ^ raH . CHHaJiaeTraH 3HH0HHT.napHH TepM H K  6apK;apoP/iHrHHH 

10 0 °C  cyBfla Ba xaBOAa An4»epeHUHan TepM H K  TajyiH/iAaH  

(J)OHAa^aHH6 ypraHH^AH- A h h o h h t h h  TepM H K  6apxapop^ nrH H H  
ajlMaiUHHHU] CHFHMH, OFHpjIHrH, COTIHUJTHpMa CHFHMH 6yHHH3 

TaBCH(j)7iaAHK (3 .17 -w aA B a^).
3 .1 7 -> K a A B a n

A H H O H H M a p r a  T e p M H K  h b b j i o b  6 e p H ^ r a H A a H  c y H r  c y B / iH

a a ip a T M a / i a p H H  T aA K H K ,H

A h h o h m t -

/ i a p

BaKTAaBOM HAa T epM H K  h u j /i o b  6 e p w ; i r a H A a H  c y H rc y B /iH  

a a c p a T M a /ia p

24 c o a T 48  c o a T

CyBTIH

a w p aT M a

pH

CyB^iH

aacpaT M a

T apK H 6H -

A arw

a M H H o ry p y x -

A a p

MHKAOpH,

M r-3 K B /r

% 
'H

m
w

i/o
iiX

H

CyBTIH

a n c p a T M a

pH

C y B /iw

a> K paT M a

T ap K H O H -

A a rw

a M H H o r y p y x

Jiap
M HKAOpH

M r - 3 K B / r

1  *  
x  3
§ J
2 *  
o  ;>.

C H H T e3

KH71HH ra H  

3 H H 0 H H T
7.2 0.0 * 7 3 5 0.2 2,85

A H -1 8.95 1.2 4.5 9.50 1.6 7.0

O A H H ra H  M a t/iy M O T /ia p  u iy H H  K y p c a T a A H K H  C H H T e3  x n a H H r K H  

a H H O H H T /ia p  AH-1 b h h o h h t h  S n / i a H  c o B H u iT H p H J i r a H A a  e T a p - f l H  

»KopH  T e p M H K  6 ap K A p o jiH K K a a ra A H p .  A H H O H H T Jiap H H  * a B 0 A a
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T e p M H K  6apKa P°P-'1HrHHH A ^W epeH pH aa T epM H K  T a x ^ n a  y c y jw  

6 h j i s h  T epM H K  O a p K a p o p aH i-H H H  y p ra H H iu  3 ,1 4 - p a c M ^ a
K ejiT H pH araH .

3 .14 -pacM . 
A H <jx}>epeH L (H aa 

T epM H K  T a  V I H JI 

ycyjiH. GATT)

T e K iu n p H a a e T r a H  aHHOHHTHH T epM orpaM M acH A a 2  T a  3<j>eKT

K y 3 a T H Jia f lH , 1 0 0 -2 0 0 °C  Ba h k k h h h h c h  -  280-450°C  n a  c o x p j ia p H p a . 
B h p h h h h  3 Hfloe(|)(J>eKTHH aHHOHHTHH cyBC H 3JiaH H iuH ra T a b a a y i y i H  

f l e f iH iu  MyMKHH. A h h o h h t h h  t|)yHKpHOHa/i ry p y jy ia p H H H  a a c p a a H ii iH  

2 8 0 °C  f la  O o iu a a H a f lH . A h h o h h t h h h f  K ap x acH  T e M n e p a T y p a  

T a -b C H p H ra  a c y f la  H H fla M a n . A h h o h h t h h  8 0 0 °C fla  5 0  MHHyT p aB O M H fla 

K H 3 f lH p n ^ r a H f la  O F H p jin rH H H H r HyKOTHaHiiiH 4 0 - 5 0 %  r a  e T a flH . 

B y H f la  n o a H M e p H H H rT a u iK H  K ypH H H U iH y3rapM aH flH .

O a u h z o h  a H u o H u r r u i a p d a  6 a i 3 U  M e m a j u i a p  u o m t a p u H U  

c o p S q u n c u H U  y p z a H u i u .  O aH H raH  aHHOHHTJiapHH m h c , H M K eab, 

K o6ay ihT , p y x ,  c y a b ij ia T ,  KaflMHH x ao p H fl s p H T M a a a p n f la H  

K aT H O H Jiap H H  c o p 6 u H H C H H H  Ta/(K;HK,H CT3THK u ia p o H T a a p f l a  o a n 6  

6 o p H /if lH . O aH H raH  s h h o h h t h h  HO HoreH ry p y jy ia p H  * o a a T H  Ba b h h o h  

a a M a u jH H H iu  c h f h m h  xaK H fla  M abayM O T o a H iu  y n y H , h h h o h  

a a M a iu H H H iu  C H FH M H ra K O M n aex c  * o c H a  KH aHuiHH Hr T ab C H p H fla H  

< |> O H flaaaH H aflH . 0 6 b e i c r  CH<j>aTMfla oaH H raH  aHHOHHT.ua m h c  

H O H a a p H H H  CO pOpHHCHflaH (jjOHflaaaHHaflH. IlOTeHLLHOM eTpHK 

T H T p a a u i  s r p n a a p H  m h c  H0H aapH CH3 Ba m hc H O HaapH H W T H p o K H u a  

Q 'lH H flH . 3 .1 5 -p a c M .u a  O H-uiaKUflarH 3 h h o h h t h h  m h c  H 0 H a a p n c H 3  

( 6 h p h h h h  a r p n )  Ba m h c  H O H aapH  HiuTHpoKHfla ( h k k h h h h  a r p n )  

H O T e H p n o M e T p H K  T H T p a a u i  a rp H a a p H  K e a T H p H u ra H . y u i 6 y  

3 r p n a a p H H  co a H L U T H p H a ra H .u a  ujy a H H M aHAHKH' K O M naeK C * o c h h  

W a H H H L U H  aHOHH THH HT TyHHK aaMaUJHHHUl CH FHM H ra T a-b C H p  

S T M a f if lH  ( T H T p a a u i  s rp H u a p H u a  arHUHUi HyKiaaapHHH j K o f i a a w r a H  

y P « n  y a ra p M a iiA H )  SyH H  aHHOHHTfla KOMnaeKC x o c n a  K H ayB H H  m h c  

H° H a a P H 6 o p  e a  fiyK; 6 y a raH  B a W  6o p aaH raH  p eaK U H H aap
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3 .15-pacM. A h h o h h t h h  
n o T e H U H o M e T p H K  T H T p ^ a m  

a r p H / i a p H

M e X 3 H H 3 M H H H  K y p H 6 H H K H 6  H30*aaUI M y M K H H .

•— *— 3— 5 r  5 « 7 • » to
HO »

OH-mawiflarH aHHOHMTHH NaCI Ba HC1 apHTMaaapn 6naaH
K O H T aK T ^ a iu raH fla  K y H H fla rH  p e a K p H f l  B o p a f lH :

R-NHzOH + HC1 -> RNHzCl + HzO (1)
NaCI Ba HCI a p H T M a a a p w  6 H a a H  6 n p  x ;a T o p f la  mhc H O H a a p n  6 o p  

6 y a r a H  a p H T M a /ia p  6 H a a H  K O H T a K T a a u ir a H f la  K y u jH M H a  K O M naeK C  

x,och/i B y a a f lH  B a y  Bhphhhh p e a K U H H flaH  cyH r K y H H fla rH H a  B o p a f lH :  

R-NHzOH <-> RNHz + HzO (2)
R-NHz+CuClz «■* [Cu(RNHz)z]Cl (3)

K n c a o T a a a p  T a - b c n p H f la  6 y  K O M naeK C  K y f lH f la r n  p e a K U H H ra  

6 H H oaH  n a p n a a a H a f lH :

[Cu ( RNHz)z]CI + HCl-^CuClz+RNHzCl 
H-N 6 o r  Cu-N 6offlaH  Mycra^KaMpoK ByaraH H  y n y n  3hhohhthh 

KHc^iOTa 6yfiHHa chfhmh y3rapM afiflH . MyHKH y Ba 6 y  x.oaaTfla xaM 
6 H rra  aMHHO ry p y ^ ra  6 H r r a  H-hoh T y rp n  KeaaflH . ByHH hc6oth 
myKH 6hphhmh Ba hkkhhhh ^oaaT fla  aaM auiHHHm  chfhmh 6hP 
xnaflH p. UJyHH Tai>KH,qaaLU KepaKKH, TaxcpnB a m apoH T aapH fla  
K O M naex^ocH a ByaHiiiH B n aaH  6 H p ra  syKMa x,0CHa ByayBHH peaKUHH 
xaM SopaflH:

Cu2* + 2 0 H  C u(O H )z (5)
By apHTMaHH HopflOHaamHiuH 6HaaH TacflHiviaHaflH: 6y j^oaaTfla 

MyB03aHaTflarH 3pHTMaaap pH cjiaKaT hoh aaMauiHHyBHra HHcBaTaH 
aHHa nacTflHp. ByHfla KyfiHflarH KOHyHHHT Ky3 aTHaa/jH: KaHMa Kyn 
HyKMa ^ocna Byaca, MyB03aHaTflarH apHTMaaap pH KHHMaTH inyHsa 
nacT ByaaflH. By ^oaaTfla, HjhcMa j^ocna ByaraHfla, K;aHwa Kyn nyKMa 
\ocHa Byaca, noTeHpnoMeTpHK THTpaam arpHCH nacaflflM> 
KOMnaeKcaapHH >;ocHa ByaHinn sea noTeHUHOMeTpHK T H T p a a u i  

arpHCH xapaicrepHfla KypHHMafiflH. floTeHpHOMeTpHK srpHHHHr
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6oiHAaHFHH fiopmilHra pH I^HHM3TH xa A KHAyBHH TaiCH pH H  

K ypcaTaflH , KaHna Kyn nyxMa awpaAca, THpTAam  arpHCH uiyHwa nacr 
6y^ aflH . LLlyHH TatKHAAaw  xepaKKH, MeTaAA n oH A a p n  6 h a 8h

KOMn^ieKc 6HpnKMa, xycycaH m h c  6m aH , nyKM a TyuiHUjHra 
K ap araH fla  MyB03aHaTAarn apHTM ajiapHHHr aHwa n a c r  pH 

KHHM aTHfla x o c h a  6y^afln. OAHHraH b h h o h h t  t o m o h h a a h  m h c h h  

m 3 k c h m 3 a  i o t h a h i i j h  MyB03aHaTflarn apHTM aAap pH = 3,5-4 ra T e w  

6 y j i raH fla  6 y n a p , n .  KeftHWH MyB03aHaTflarn apHTM aAap p H  o p t h 6  

6 o p raH fla , nyKMa m h k a o p h  opTaflH, m h c h h  c o p 6 u h h c h  KOMn^exc 

* o c h a  k h a h h h u t h  *H co6w a 6np MyHHa KaMaaflH, 6y m y 6nAaH 

6 o f a h k ; k h ,  * o c h a  6y/iaeTraH nyxMa m h c  HOHAapHHH aHHOHHTHHHr 
HO HoreH  rypyx/iapnra AH<j><t>y3HHAaHHUiHra TycKHHAHK k h a h 6  

aHHOHHT AOHaaapHra MycraxxaM enHinnfi o j i a n n .

CllHme3 UAUHZQH QHUOHUm 6UAOH MOJ1ll6deH UOHAapU 

copS qu acuH U  mad^uqu. KoH-ajiMamHHyBHH/iap/ia cop6pH3/iaHHiij 
caH o a T  aMa^neTHAa KaM6araA xom ameHH KafiTa H iuAauiAa OAHHraH 
Ty p jiH  apHTMa^apflaH m oah6a6hhh ax<paTH6 oahu i, ^aMfla TypAH 

cyB/iapflaH  m oah6a6hhh awpaTHfi oaH iii y n yn  KeHr KyAAaHHAaAH. 
Illy  6opafla  eTap/iH flapax<aAa iok;oph acocAH KypcaTrHHHra Ba 

m o a h 6 a 6 h  XAMAa Bo/ib^paMra HHc6aTaH TaHAam  xoccacH ra ara 

6 yA ra H  h h th  HMnopT ypHHHH 6ocyBHH MaBxryA KynaH cop6eHTAapHH  
TaflH;HK;H K arra  k;h3hkhui xac6 aTaAH. U lyH H H r ynyH  cHHTe3 
K H AH H raH  aHHOHHTAapHH MOAH6AeH THApOMeTaAAyprHHCHAa 

xyA A aH H m  HMKOHHHTxapHHH aHHiyiam  Mai^caAHAa m oah6ach  
HO HAapHHH CHHTe3 KHAHWaH aHHOHHTAa COp6pHflCHHH TypAH  

(J)aKTopAapra 6orAHiyiHrHHH ypraHHiu kh3hkhuj Kac6 aTaAH. X o m -  

arne CHtJiaTHAa TapKHfiHAa Tpna3HH xaAx;acH 6yAraH  MeAaMHHHH 

KyAAaH H AH iiiH , aAa6H§TAarH M aiAyM O TAapra 6HHoaH, aHHOHHTAa 
M O An6AeH  HOHAapHHH TaHAaHH6 lOTHAHmHra epAaM 6epaAH. CHHTe3 

K H AH H raH  aHHOHHTAa MOAH6aCHHH COp6pHBCH SyHHHa OAHHraH 

HaTHjKaAapHH caHoaT apHTMaAapHAaH m oah6abh hh  ax<paTH6 oahui 
yn y H  TaBCHH K;HAHHraH A H -2 *  caHoaT 3 h h o h h th  Ba <I>AH 3 h h o h h t h  

Mai>AyMOTAapH 6 h A8H COAHLUTHpHAraH. TaAK;HKOT o6T>eKTH 

CH<j>aTHAa KOHpeHTpapHHCH CTj/ik=1 r/a  SyAraH  3m m ohhh m oah6a3T  
apH TM acH AaH  tjioHAaAaHHAraH. AHHOHHTAap 0 H - , SO 4 -, Cl-

^ a K A A a p A a  i^yAAaHHAraH.
O A H H ra H  M a ra y M O T A a p  u iyH H  K y p caT aA H K H , M O A H 6fleH  3 h h o h h t
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w io p  m a io iA a  6y.nraHA3 T 033 aMMOHHH M 0 ^ H 6 fla T  apH TM acH A a 
n x u iH p o K  c o p 6uH fl/iaH aA M' P aK oS aT  pH /iyBH H  c y ^ b ^ a T  H O H jiapp [ 4 8  

v / n  S O 42-) M3B>KyA 6yA raH A a c h h t b 3  K HJiH H raH  3 h h o h h t  M oaH6AeH 
H O H H ra H H c6aTaH  K ynpoK  T3HA3HyBM3HAHKKa a r a  y /iH 6, c o p6[jHoH 

x o c c a J ia p H  y3rapM aH A H * 2 9 2 - 2 5 6  M r / r  B a p a ^ o S a T  KHJiyBHH 

HOH JiapH H  60PBHPH 3THPH 1 0 - 1 2 %  r a  KaM aHAH. M 0A H 6Ae „ „ H  

c o p 6pH B C H ra pH  B3  p a l m a r  KHJiyBHH HOHPiap K O H peH T papH acH H H H r 
Ta*bCHpn y p raH H ^raH . TaAK^KOT H a T H w a /ia p H  3 .16 -pacM A a

K e jiT H p m ira H  6y/in6, co jiH iu T H p w u  y sy n  A H -20 3hhohhth

3.16-pacM. S p H T M a pH h h  

M O JiH 6fleH  c o p 6 p H H C H ra  
Ta bcwpH ( r / j i ) .
1. CuHme3 vwuHzaH 
anuoHum;
2. AH-2<P a H u o H u m u .

3.16-pacMAa 3rpwiap Taxpin.nH myHH KypcaTaAHKH,
MOBH6AeHHHHr MaKCHMa/i cop6pHHCH pH=3,2-5,0 opaJwrHAa 
Ky3aTHJiaAH. CHHTe3 K îBHHraH aHHOHHTHH Cl- Ba SCU-uiattnjiapAa 
MO^H6AeHHHHr C0p6pHflCH 6yHHMa Ma'bJiyMOT./iapHH COBHllJTHpHUira 
6hho3h Cl-iuamiAa 6y.nraHAa xnop Ba cyjib<|)aT HOHTiapn opacHAarw 
3HH0H a^MaiUHHHmH XHCo6Hra MOBH6AeHHHHr COp6pHHCH 6np 
MyHHa cycaHAH. SCU-uiamiAa 3ca 6y x,OAHca Ky3aTH/iMaHAH. UlynAafi 
K H ^ h 6 ,  myHH TaiKHAnaui KepaKKH cHHTe3 KHJiHHraH b h h o h h t  

y3HHHHr cop6pnoH xocca^apH ;(Hco6Hra m o j i h S a c h  

ruApoMCTaji/iyprHacHAa yHH awpaTn6 o b h u i  MapcaAupa KyjmaHHiiiH 
MyMKHH.

A h h o h h th h  ojihui TexHOjiorHK acapaeHH H30X,H. Me/iaMHH Ba 
<J>yP4>yP02IHH /l<t>A HlUTHpOKHAa nOBHKOHAeHCapHB flyBH 6HJiaH 
Ba6opaTopHH TaAKH^oTJiapH 6H3ra yHH o j i h u i  TexHOJiorHK 
cxeMacHHH o j i h i u  h m k o h h b t h h h  6epAH [3.17-pacM). Me^aMHH, 
<i)yp4>yp°-'i aa .flOA acocHAa b h h o h h t  o t i h i i i  AaBpHH wapaeHH 
KyiiHAarH 6ocKHH./iapAaH Tamtam TonraH: *0M-ameHH TaflepJiaui Ba 
roioiaui, Me îaMHH Ba (jiypcjtypo/iHH /[OA h iu th p o k h a3
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n07IH K0H A eHCa4 HH;IaUJ' H O H H TH H  H H I t fp H llI ,  y H H  K y p H T H U I  Ba 
a H H O H H T H H  r p a H y a a a a u i .  B o m a a H F H H  x o M - a iu e  9-peaKTopra 
6 e p H / iH U J H f la H  a B B a j i  T e x H o a o r H K  T a a a S a a p r a  m oc S K a t tn n r n  

T e K iu H p n a a f lH .  M e a a M H H ,  c(>yp<j)ypoa Ba /}<}>A o M 6 o p a a H  1 ,2 ,3 ,4 ,5  

y a n a r H H a a p r a  6 e p n a H 6  y  e p /(aH  M a v a y M  M HKflopfla 8-coB yT rH H  Ba 

p e a n p H O H  M a c c a H H  h c h t h i u  ynyH  c y B a n  Fnao(j>  )<aMfla a p a a a u iT H p H iu  

ynyH a p a a a u iT H p r H H  6 n a a H  > KHX03aaH raH  9 - p e a K T o p r a  y 3a T H a a ^ H .

3.17-pacM. A h h o h h t  o a n m  T e x H o a o rH K  c x e M a c H .

1 ,2 ,3 ,4 ,5 -x o M -a u ie  ynyH yanarHHaap; 6 -flH ccTHpaaH raH  cyB ynyH  
y a n a rH H ; 7-NaOH spHTMacH ynyH yaH arH H ;8 -coByTrHH; 9 -

p e a ic ro p ; lO-KypmTHH;
11-rpaH yyiB Top; 1 2 -saaK ; 13-TacMaaH TpaHcnopTep; 14-T afiep  

M a*cyaoTOM 6opn; 15-xoM-auieyHyH oM6op.
PeaKi;HOH Macca TeM nepaiypacn 100-120°C aTpoij>Hfla y in a a 6  

T ypn^iaflH . By TeM nepaTypaaa noaHKOHflCHcapHS w apaeH H  
f la ao M H H jiH rH  1 0-12  c o b t h h  TauiKna ipiaaflH. 4-6.5 coaT b s k j  jh ra H , 
^ a p  2 0  flaK,HK,a opaaHFHfla MaxcyaoTHH TaHHopanrHHH K ypcaT ybhh, 
r e j i b  x;ocHa 6yaHtiiH 6ouiaaHHWHHH aHHKaaw ynyH HaMyHa oaH naflH . 
T a f i e p  h o h -  ajiMauiHHyBHH MaccacHHH naTHHcaapra KynHaaflH Ba 1 0 -  
KypHTrHHfla 110-130°C  fla KypHTHaaflH. K oTHpnaraH  noaH M ep 
M accacH  11-rpaH yaflT opra 6epnaH6, d„=0.25-1 .5  m m  r a n a  
MaftflaaaHaflH. M aiiflaaaHraH aHHOHHt 13-tacM aaH T p a n c n o p T e p ra



6epH JiaflH  Ba 1 4 -T afiep  MaxcynoT o M 6 o p n ra  ro 6 o p n /ia flH .
a ) O j iH H r a H  s h h o h h t h h  o K a B a  c y B T ia p  B a  c a H o a T  cyB^ a pH H H  

T 0 3 a -n a iu  jK a p a e m ia p H f l a  n a 6 o p a T o p H H  - H iu y ia 6  H H i^ a p n m  B a 

ca H o a T  Ta> KpH6a c H H O B T i a p H .  2018 h h / ih h h t  25 MapTflaH 4  

anpe/iraM a " y 3cyBTaT>MHHoaT" A)K riH/ioT c03naM acn.ua h h th  

HOHa.nMauiyBHH.nap: cynb^ npnaH raH  aH TP a l' eH ' (t)yp4)ypoanH
n o aH M ep a co cn fla  oaHHraH cyab(j)OKaTHOHHT Ba MeaaMHH, 
(Jiypcjiypoa, AH^eHHJiaMHH acocHfla onH H raH  KyncH3 acocnH  

3HH0HHTHH Ta)KpH6a-CaHOaT CHHOBaapH jn-KaSHaflH . CHHOBaapHH  

o jih6 6 o p H u i ynyH  oKasa cyBHH MexaHHK, 6 n o a o rH K  Ba k h m &- 

6 a K T e p e o ao rH K  T 03a a a u i f l a H  cyH r yp T a  HaM yHacH oaHHflH. 

K op xo H a fla  oKaBa cyBHH T03aaaHraHflaH c y H r  M a ia y M O T a a p n  4- 
ix a aB aa fla  KeaTHpnaraH. OKaBa cyBaapHH HO Haap Ba cyabcjiaT, 
(jiocijiaT, xaopHfl-aHHOHaapHflaH Taw pnOa ca n o a T  CHHOBaapHHH 

aHHOHHT KBTaaMH opK^aH jrrKa3Hui iiya H  6H aaH  o a n 6  6opHa/jH. 
E yn fla  HO H aapaaH  T03aaaui coflHp OyaaflH (3.18->KaflBaa).

3 .1 8 -H < a flB a a
C y ab (poK aT H O H H T  Ba aHHOHHT 6HaaH “y3cyBTaiMHHoaT’’ A>K 

niax,ap raiu/iaM a cyB aap H H H  T03aaaiuHH Taa<pH6a-caHoaT
CHHOBaapH H a T H iK a a a p H

H(|>710CJIH K  

T y p T ia p H  HOM H
y /iH .  

6 w p  j i .

“C yB C 03” A Y K  

c y B a a p H H H  

T 0 3 a j ia n jH H  

(JtaKTHK 

c a M a p a A o p / iH r H  

, %

C y /lb (J )O K aT H O H M T  

6 H 7 ia H  

K O H T a K T ^ a u i r a H A a  

H  K eH H H T H  

T a n u i a M a  c y B J i a p t f H  

T 0 3 a j i a u i  <bO H 3H

A h h o h h t 6 n n a H  

K O H T a K T /ia U l-  

r a H A a H  k c h h h t h  

T a m a a M a  

c y B a a p H H  

r o : s a ; i a  in  4> oH 3H

p H 7 .5 8 2 .4 2 .4
H ecJ)T b

M a \ c y ^ o T i i a p H
7 8 8 3 8 8

X pO M
M r-

3 K B /j\

7 1 8 1 8 4
M h c 7 0 8 2 9 2
P y x 7 5 8 1 9 0

< J>oc< t>ai7 iap 8 2 9 5  _
C y / ib t f r a i v i a p

X / i o p w / y i a p
7 2

7 2 _
8 7  _ _  

9 3

3.18->KaflBaa M aia y M O T aa p H ra  6H H oaH  cHHaaaeTraH 

cyab(j)OKaTHOHHT Ba a HHOHHTflaH "yscyBTaiMHHoaT" A)K oK asa 
c y B a a p H H H  T 0 3 a a a u i  w apaeH H fla  ^ o i i / i a a a H H a r a H A a  cy B H H H r
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T 0 3 a ^ a m  f la p a w a c H  M erapaB H H  MyMKHH 6 y A ra H  T a iu / ia M a y ia p  (H M T ) 

H o p M a ^ a p H r a  eTaA H . TaKAH<j> a T H J ia e - r ra H  cyA b(j)O K aT H O H H T Ba 

aH H O H H T H H  “y 3 c y B T a iM H H o a T "  A)K w a x A p  o K a o a  cyB A apH H H

T 0 3 a ^ a u i  Ba w M iu a T H u ifla  K yA A auJA aH  K y T H A ae T ra H  h k t h c o a h h  
c a M a p a f lo p a H K H H  t3 x m h h h h  x h c o 6 h  H H A H ra 1 0 6  m a h . cyM H H  r a m m n  

K H /ia flH . U ly H fla fi k h a h 6 , TouiKTM f la  T a iiiA aM a c y B A ap H H  T 0 3 a A a m  

y n y H ,  H W A a6  HHKHAraH HOHHTAapHH K y n n a m  y n y n  o a h 6  6 o p H A ra H  

T a a c p H 6 a  c a H o a T  cH H O B A apn HMT H o p M a A a p H ra  eT K 3 3 aA H . C H H aA raH  

H O H H T /ia p  m a x a p  r a iu a a M a  cyB /iapH H H  o r n p  M eTaA A  H O H A ap n  Ba 

T y p A H  a H H O H a a p s a H  c a M a p a j ia  T 0 3 a A a u i w a p a e H A a p H r a  t3 b c h h  

3 T H J ir a H .

6) OAHHraH aHHOHHTjiapHH “O/iMa/iHK; TOF-MeTavuiyprHH 
KOM6HHaTHu A)K Aa caHoaT m o a h 6 a c h a h  apHTMaAapHHH paHrAH 
MeTaAAap HOHAapHAan h o h  aAMauiHHH6 T03aAam 6yHHHa 
Ta>«pH6a caHoaT cHHOBAapn.

2 0 1 7  h h a  10 ceH T H 6pA aH  2 2  c e H T f l6 p ra H a  m o a h 6 a c h  apH M  

M a^cyA O T H H H  HUJAa6 HHK;apyBHH T H A p oM eT aA A yprH K  p e x A a  h h th  

n o A H M e p A H  HOHHTAap: aH T p a p e H  B a i jjy p ijjy p o A  a c o c H A a  o A H H raH  

<j>OC(J>OpAH HOAOH KaTHOHHTM Ba MeAaMMH, (j)yp({)ypOA, AH(})eHHAaMHH 

a c o c H A a  OA HH raH 3 h h o h h t  A a 6 o p a T o p H H  c h h o b a b p h  o a h 6  6 o p h a a h .  
T e T p a M O A H 6 A aT  3m m ohhh  (TMA) c a H o a T  3 p H T M 3 A ap H  T ap K H 6 H A a 

\aA a K ;H T  OepyBHH mhc, H H K e A b ,  K oS aA bT  HO HA apH 6 y A H 6  yA apH H  

fty K O T H iu  3 a p y p .  M hc, HHKeAb, K oO aAbT H O HA apHHH aJK paT H iu  

CM HOBAapHHH yTK a3H lH yHyH, TeXHHK M OAH6AeH KHCAOTaCH 6HAaH

HuiKopcH3AaHTHpHAraHAaH cyHr TapKH6HAa 9 5 ,6  r / n  -  m o a h 6 a 6 h ,  

0 ,8 2  r / a  -  HHKeAb, 0 ,6 2  r / n  -  mhc, 0 ,5 2  r / n  -  Ko6aAbT MaBXcyA 6yAraH 
aMMOHHH m o a h O a b th h  ypTana HaMyHacH awpaTH6 OAHHraH. 
KypcaTHAraH 3m m ohhh  m o ah 6 a3 T  caHoaT apHTMacH (jioccJiopAH 
HOPAOH KaTHOHHT KATAaMH OpK^AH yTK33HAAH. CHHOB 
HaTHJKaAapnra 6HHOaH <JjOc4>OpAH HOPAOH KaTHOHHT 3MMMOHHH 
MOAH6AaT 3pHTM3CHHH MHCC HOHAapHABH 5 5 -6 0 %  HHKeAbA3H 40 - 
3 5 % , Ko6aAbTAaH 6 5 -6 0 %  T03aAafiAH. CaHoaT apHTMaAapHHH 
xaTHOHHT K;aTAaMHAaH 3 MapoTa6a jrrKa3HAraHAa m hc, HHKeAb, 
Ko6aAbT HOHAapnAaH T033Aauj AapaxcacH HMM KHHMaTAapHrana 
eT3AH. CyHr SouiAaHFHH 3pnTM3HH KaHTa HuiAaui )KapaeHHAa 
BOAb(j)paMAH Ba MOAH6AeHAH 6HpHKM3AapHH HUlAa6 
MH^apHAraHAaH cyHr yui6y spHTMaAaH MOAH6AeH Ba BOAb^paM
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a > K p a T H 6  o / i H H a f l H .  M o a h 6 a b h h h  a x c p a T H  o a h l u  y a y H  T a p K n g H f l a  

M O ^ H 6 f l e H  6 y A r a H  c a H o a T  a p H T M a c H  a h m o h h t  K a T A a M H A a n  

jh -Ka3HflflH. EyHpa m oah6abh OH- Ba maKAnapHAa eTapAH 
A a p a a c a f l a  h x u j h  c o p S p H H A a H H U i H  a H H i y i a H A H ,  a c k h h  y  c y A b ( }> a T 

l u a i o i A a  a H n a  c a M a p a A H  c o p 6 p n a A a H a A H .  O / i H H r a H  T a w p H B a  c a H o a T  

c H H O B A a p H  H a T H > K a ; i a p H  u i y H H  K y p c a T A H K H ,  C H H a A a e T r a H  ( J ) o c ( j ) o p A H  

H O p A O H  K 3 T M O H H T  B a  K y M C H 3  a C O C A H  3 H H 0 H M T  M H C ,  H H K e A b ,  K o 6 a A b T  

H O H n a p H r a  H u c S a T a H  w k ;o P h  c o p O p n o H  x o c c a a a p r a  a r a p H p A a p  B a  

y / i a p  a H n a  T 0 3 a  m o a h 6 a b h  a p H T M a ; i a p H H H  o A H i n r a  e p p a M  O e p a p n A a p  

X A M A a  m y  M y H O c a 6 a T  6 H A a H  6 y  H O H H T A a p  K e A r y c H p a  T M A  c a H o a T  

3 p M T M 3 J l a p H H H  p a H T A H  M e T a A A  H O H A a p H A a H  T 0 3 a A a t i l

> K a p a e H A a p H A a  B a  m o a h 6 a b h h h  c o p O p H a A a m  A c a p a e H a r a  

4 > o K A a A a H H i i i  y n y H  T a B C H H  3 T H A r a H .

3 .3 . AHTpapeH Ba (JjypiJiypoA acocHAa KaraoH HTnap oahui
flacT MOAexyAHp MOHOMepAap Ba noAHMepAapAa i ŷuj 6orAap 

KaHMa xyn 6yAca, yAapHHHr TepMO-XHMeBHH Ba papHapHOH 
6apKapopAHfH loKopH 6yAHUinra acocAaHn6 6n3HHHr
TaAKBKOTAapnMH3 MOHOMep CH(j)aTHAa TapKH6HAa xyn MHppopAa 
nyui 6oFAapH 6ynraH aHTpapeH Ba (JjypcJiypoAAaH (|>ofiAaAaHH6 
TepMO-KHMGBHH 6apKapop HOHHTAapHH apaTHiura KaparaAraH. 
AHTpapeHHH <j)yp4)ypoA 6HAaH noAHxoHAeHcapHHAauiAa
KOHueHTpauHHHH y3rapHUiHHH peaxpHara XHpHiHMaraH ({)yp(j)ypoA 
MHKAopH 6yiiHMa aHHKpiaHAH. AHTpapeHHH (j)yp<J)ypoA 6nAaH 
noAHKOHAeHcapHfl peaxpnacH 6eH30AAH MyjyiTAa o a h 6 6o ph a a h . 
AHTpapeH cnHpTfla, pHKAorexcaHAa, apeTOH Ba 6eH30AAa apHHAH. y  
6eH30AAa 3Hr BXIIIH SpHHAH. IlOAHKOHAeHCapHA peaKpHHCHHH SO, 60, 
70°C TeMnepaTypaaapAa oah6 6o ph aah . <t>ypcj)ypoAHH aHTpapenra 
m o a a h  HHc6aTH 1:1,25. 3.18-pacMAa TypAH TeMnepaTypaaapAa
noAHMepHH y3rapHiu AapawacHHH peaxpHa AaB0MH ;̂lHrHra 
6oFAHKpiHrH KeATHpHAraH.
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3 .19 -pacM . T yp jiH  
T e M n e p a T y p m a p fla :

1-50 °C; 2-60°C; 3-70°C 
4>yp<f>ypoAHH 

a tr rp a u e H  fiHAaH 
no^HKOHAeHcauHR peaKAHRCH 

>KapaeHHAa p e a ia jH H ra  
KHpHinyBHM M o /w a /ia p  

KOHAeHTpapHRCH AOFapH<f»MHHH 
y 3 ra p H in H

By HaTHHcaAap acocH fla TypAH TeMnepaTypaaapAa peaKUHRra 
K H p m u y B H H  MOflflaaap TyAHKAHrHHH y3rapHuiHHH Banrr gyfiHHa 
AorapH(j)MHK 6o f a h k a h f h  aHHKpiaHAH, 6yHH * H co6 jiau j ynyH 4 0 %  
roicopH 6yAMaraH y3rapHiu Aapawacnra m o c  KeAyBRH HanoKajiap 
Ka6yA n;HAHHraH (3 .1 9 -p acM ). - r 6o f a h k a h k h h  m h 3 H M H

a-b (b-x)a
x a p a m - e p r a  a r a  sxaH AH rH  myHAaH A apaK  OepaflHKH, 
noA H K O H A eH capH fl peaxuHRCH h k k h h h h  T a p T n 6 jin  k h h c t h k  

T e H rA aM a 6HAaH H3oyiaHaAR- PeaxuHR TeM nepaT ypacH H H  
nOAHKOHACHCapHR peaKAHRCH AaBOMHHAHTHra, aAMaiUHHHUJ CHFHMH 

K aT T aA H rH ra  T a tc n p H  ypraH H AraH . PeaKijHfl o a h 6  O o p n u i yv y H  
o nT H M aA  T e M n e p a T y p a  fle6 70°C Ka6yA k h a h h a h , noAHKOHAeHcapHR 

P eaK pH R C H  HHCbaTaH y30K  fiyAManraH BaK m a o a h 6  6 o p h a h 6 ,  

O A H H raH  K3TH0HHT aHRa IOKOPH aAMalllHHHUI CHFHMH Ba M6X3HHK 

M ycTa^KaM AHTH 6HA3H (jjapM anaA H - rioAHKOHAeHcaUHR w a p a e H H ra  
<}>yp(J)ypoAHH a H T p ap e H ra  HHcOaTHHH Ta-bcnpHHH aH H jy ia u i 

M aK caflH A a peaxpH R H H  70°C T eM nepaiypaA a ia T̂PaL' e!1̂  
^ y p ^ y p o ^ r a  K yH H ^arH  mojmih HHc6aT/iapAa !•!»  * * '  '  * *

60 180 300 420 540 660 cm rb  
3.18-pacM . T y p A H  

T eM nep aT y p aA ap A a:
1-50 °C; 2-60°C; 3-70°C

^ y p c jjy p o A H H  a H T p a u e n  gHAaH 
noAHKO HA eH CaA HHCHH H 

T y r a A A a H H iu  A a p a x c a c H H H  (A) 
p e a x u H R  AaBO M RH A Hrnra 

OOFAHKAHrH



o j i h 6  6 opvwAH’ 3-pacMA
aH T p au e H H H  4 > y p 4 > y p o /ira  Typ;|H 
y sra p n u i A ap a> K acn H H  p e a ^ a

3J lTH pH /iraH  6 y j in 6 ,  6 v H n a  rh 

no^H K O H A eH caA H H

H H c 6 a T A a P H A a  K e j r r H p H J i r a H  6 y ; iH 6 ,  6 y H f l a

A a B 0 M H r ; „ HH H r  o p S m n  n o a H K O H A e H c a A H H  

™ P I w r a  o / .h 6  k c j ih u ih h h  K y p n m  M y M K H H .  B o u i ^ ™  

M o iT a p  H H c e a T H H H  n o a H K O H A e H c a A H H  * a p a e H H r a  ^ c h p h h h

t a r n  uiyHH KypcaraAHKH, a n x p a u e H H H  ^ y p ^ y p o ^ i  6 H „ a H y 3 a p o
y p r a H H iu  u i y  y n Y „ n H r a  6 o p h u i  A a p a w a c n  o p x n 6  6 o D r a n

3 .20-paC M . AHTpaiteHHH 
cJ>yp4>ypoJira 1 -1 :2 5 ; 2 -1 :1 ,S; 

3 - 1 :1 ,1 7 5  MO.ni, 
H H c f i a x n a p H f l a  

4>yp4>yponHH aH TpapeH  
6 n n a H  noaHKOHAeHcauHH 

peaKUHncHHH x y rannaH H iu  
f l a p a * a c H H H  (A) p e a n p H H  

AaBOMHHUHrHra
G o r / I H K / I H T H

3 .2 0 -)K a A B a n

B o inaaH F H H  MOAAa -aapH H H r T y p n H  H H c 6 a T J ia p H A a  a H T p a u e H H H  
4>yp4>ypon 6H JiaH  y 3 a p o  x a t c H p / i a H H iu  p ea K iiH H C H  Te3JiH K

PeaKAHH A H T panp H ' (hvp+vpoa h h c 6 3 t h

AaBOMHHaHrH, 1 :1 ,2 5 1 :1 ,5 1 :1 .7 5

MHH K103 MHH 1 K103 MHH "* K 1 0 3 M H H 1

3 2 ,9 7 3 ,7 4 5 .8 0  .

6 2 ,7 6 3 ,4 5 4 .8 9  _

9 2 ,7 1 2 ,8 0 4 ,4 2 ______

15 2 ,6 2 2 ,6 6 3 ,7 3 ______

20 2 ,6 0 2 ,9 7 3 ,6 1 ______ -

3 0 1 ,3 7 2 ,5 5 2 ,8 4 _______

T e 3J iH K  K O H c ra H T a c H  K a x x a n n r H H H  K a M a H H U iH ,  H a 3 a p H M H 3 A a > 

cjiyp^ypo/i 6 H /iaH  x a -b c n p n a H H iii  w a p a e H H A a  a H x p a u e H  m hKA°Ph 
K a M a f t r a H  c a p H  p e a K A H H  x e 3/ iH rH H H  K a M a n n u iH  6 H n a H  6 o f j i h k a h P -
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EouuiaHFHM M oppaaapH H H F Typa w  HHcSaTaapapa oaHHraH  

KaTHOH-aJIMalUHHyBMH nO^IHMepjiapHMHr aCOCHH <}>H3HK-KHMeBHH 8a 
MexaHHK xoccaaapa yp raH H a ra H . <Pyp<}>ypoa MHpp0p HHH KaMaHHuia 

KaTHOHHT a^MaiUHHHUJ CHFHMH B3 6yKyBMaH/IHrHHH OpTHUlHra 
(jiypcJiypoaHH opTHUJH aca K yH p a aaH r OoFaap c o h h h h  opTHuiHra 
o a a 6  Keaapa, 6yHHHr H aTaw acH pa S y K y m m n m  KaMaiiapH Ba 

anMauiHHHUi c h f h m h  opTapH. T a p p H p o T  HaTaxcaaapapaH KeaH6 

w h k h 6  h x w h  xo ccaaapra  ara  S y a raH  k 3 t h o h h t  anrpapeHHH  
(}>yp(|>ypoara 1:1,25 Mcuib HHcO aTaapHpa pocH a 6yaaujH aHHpaaHraH  
U ly H p aa  KH/ih6, aHTpapeHHH (jiypcjiypoa 6 h m h  noaHKOHpeHcapHH 

peaK pancaH H  t=70°C  pa 6eH3oa M ypHTHpa aHTpapeHHH 4>yp<}jypo/ira 
1:1 ,5  MOJib HHc6aTHfla oaH 6 OepHapH. AHTpapeH Ba <}>yp<j>ypoaHH 

noaHKOHpeHcapancH w apaeHH yp ra H H a ra H p a  apaTyBHM cH<|>aTHpa 
6eH30/iflan (JjoapaaaHHapH, nyHKH aHTpapeH yHpa aHHa b x u i h

ap H fip a . rio^HKOHfleHcapHB peaKCHACHHH oaw6 6 o p aaraH p a  
KaTaaH3aTop CH<j>aTHpa ZnC h, AICI3, Ba 4 5 %  cynb<j>aT KHcaoTacH 
apHTMacH pyaaaH H araH pa  oaHHpH. U lyHpaii paaH 6, aHTpapeHHH 
4>yp<t>ypoa 6naaH  noaHKOHpeHcapHHCH xcapaeHHra, paMpa oaHHraH 
cyab^JO KaTHOHHTHHHr x o c c a a a p n ra  p eax p H s T eM nepaiypaca, 
6omaaHFHH M oppaaap  H nc6aT aapH  T a i c a p a  T appap  pHaHHHiiiH 
HaTHJKacHpa aHTpapeH-<j>yp<]>ypoaaH nopaH M ep o aau i onTHMaa 
u iapoH T aapH  aH HpaaH raH . UlyHH Ta-bKHpaam KepaKKH, noaHMep 
o a a u ip a  6 h 3  TOMOHpaH pecny6aH K aM H 3 m apoHTaapHpa p h h h h  
T onH aapH raH , h i h h  6H 3ra  P o c c an p a H  KeaTH paaaparaH , aHaa 
pHMMaT 3aBop MapKaaH aH T papeH paH  4>ofipaaaHHaraH. UlyHHHr 
yayH , 6H3HHHr T appH poT aapaM H 3 M apaaaH H  MaBJKyp Ba eTapaH 
p a p a a ra p a  ap30H x o m  au iep aH  aH T papeH  o a H iu ra  papaTHaraH.

MabayMKH, aHTpapeHHH a H T p a p eH a n  a iu a a  § f  pe6  aTaayBHH 
to p i  KyMHp CMoaacHHHHr 2 7 0 -3 4 0 ° C  HHTepBaapa paHHOBHH 
4>paKpHaaapHpaH (|>OHpaaaHH6 o a a H a p a .  By erHH KpHccraaH3apHH 
p a aH 6  TapK H 6apa 1 5 -3 0 %  T 0 3 a  aH T papeH  6yaraH  x o m  aHTpapeH 
o a a H a p a . (O p o p ap a  K eaT H p aaraH  a p a6 H eT aa p  Mai>ayMOTaapHra 
aco c a a H a S  y3P  <t>A ^ c h m p h k  M o p p a a a p  k h m § c h  HHCTHTyra “OpraHHK 
CHHTe3" aaOopaTopaHCH 6 a 3 a c a p a  "UJapFyH KyMHp" A)K AHTpapHT 
M a p a a a a  KyMHp H P i a a 6  HHpapHUi t o u i  KyMHp CMoaaca 
^HK H H pHaapapaH  aH T papeH  o aH iu  ycyaH H H  a u ia a6  m h p h u i  6yiiHHa 
TaAK H poTaap o a a 6  OopH apH . B y H H H r  ynyH  y a n a6  oaHHraH ym6y
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OmibTpaTHHHr cnupTUH apHTMacwra flHCTHaaaHraH cyB KyiuHaan 
6yHfla cnH pr KOHUeTpapHHCH KaMafiAH. CyB K yuiH araH fla o K syKMa 
TyuiaAH, 6yHH 6h3 aH TpaueH  fle6 yfiaaHMH3. OaHHraH K pucraaauK  
6HPMKM3HH aHTpapeH 3KaH/IHrHHH aHHHpiaiu y s y H Macc. 
crteKTpocKonHH Ba MK-cneicrpocKonHH y cy aaa p H flaH  ^OHflaaaHHaflH 
(3 .21 ,3.22-pacMuap).

3aBoAAa o^iHHraH Ba 6h3 TOM OHflaH o / iH H raH  aHTpaueH  

c rp yK T yp acH H H H r M a c c -c n e ic rp o c K o n H K  T a A K H U O T H  m yH H  

K ypcaTa flH aapK H , MaB>xyfl 3 a B 0 flf la  o a H H r a H  a H T p a u e H  4758A° fla 
HHTencHB lOTHawu] MH3HKpiapn TH 3H M H ra a r a A H p ,  6 y  afla6H eTflarH  
M a u iy M O T a a p ra  m o c  K eaa flH . B h 3 T O M O H flaH  o a H H r a H  a H T p a u eH  

M a cc-cn e ic rp H A a  3901-4834A0 c o ^ a a a p H u a  h h t c h c h b  loT H aH tu

HH3HK/iapH 6 o p , 6 y  3aB O flua o aH H raH  a H T p a u e H  c r r p y K T y p a c H r a  m oc 
K e a a f lH . EyHflaH T a u iu a p n  6 h 3  TOMOHflaH o a H H r a H  a H T p a u e H  M acc- 

c n e K T p n fla  aH T papeH -aueH ac jn -eH  H 3 0 M e p a a p n ,  K a p 6 o 3 0  a, 
4>eH aH TpeH ra m oc KeayBHH ce 3 H a a p c H 3  H H 3H K piap 6 o p .  >K yA a M aiiA a 
W TH aH uj M H3H uaapH  03 M MKflop.ua oFM p y r a e B O f lo p o / y ia P  

6 o p a H rH A a H f la a o a a T  6 e p a f lH ( 3 . 2 3 , 3 . 2 4 - p a c M u a p ) .

I

3.21-pacM. O^HHraH 3 .2 2 -pacM. 3 aeoA A a o/iHHraH
aHTpai^eHHHHr Macc- cneicrpH aHTpaijeHHHHr

Macc-cneKTpH
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ir \ r

3 .2 4 - p a c M . O a H H ra H  a H T p a p e n  
H K j-cneK -rpH

3.23-pacM . 3aBOAAa o a H H ra H  
a H T p a u e H  W ^-

cneKTpH

O^HHran Ma-bayMOTaap 3aBoaqa oaHHraH Ba 6h3 TOMOHflaH 
oaHHraH aHTpapeHHH HK-cfieKTpocKoriHK TaflKHKOTaap 6naaH 
TacflHKpiaHaflH. 1628 c m 1; 2879 c m 1; 1700 c m -1, 1720 c m  1, 1750 c m -1, 
1433  c m -1 coxaaapna joTHaHiu 4H3HKaapn apoMaTHK UHicaaap Ba 
6 eH 3 o a  xaaKacHHHHr -C=C- OoraapH SopanrHHH 6HaflHpaflH. /leapaw 
xyflpH uiyHflafi KypHHHiu oaHHraH aH-rpapeH cneicrpHfla 
K y3 aT H a aflH , 4>aK;aT 6 a i 3 H c n e ic r p  aH 3 H xp iap n  03 rHHa 

apaaamraHflHp.
K e ifH H H a a H K , a H T p a p e H  C H <j)aTH fla  T a p K H 6 H f la  T 0 3 a  a H T p a p e H  

M H K f lo p H  4 0 - 4 5 %  6 y a raH  t o i u  K y M H p a n  C M o a a f la H  6 h 3  TO M O HflaH

O .^O-paCM . lU apF yn-K yn 'inp  n / n  l u u i ix jn n j iy in  v r .w .u

HHKHH^HCHflaH a H T p ap e H  oaH U iH H H r T aK ancJ) s T H a a e r r a H  
cxeMacH

?-20->K aflBaafla 3aB0flfla oaH H raH  a H T p a p e n  Ba 6h 3  tom oh/ i3h  

OaH HraH  aH TpapeH  acocH flarH  noaH M epH H  cyabc}>H paam  n y a n  OwaaH 
OaH HraH  cyab(j)OKaTHOHHTaapHHHr x o c c a a a p n  K eaT H pH araH .
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3 .21 .;
>KaABa/i

n n H H ra H  cyA b ip o K - iiiid iiiii^ ;
K v i i J i a H H a r a H A a n i H ^ w7 r - - i

KypcaTKHHiiap
3aBOAAa
0/IH H F3H

a H T p a p e H

--------

0 j I HHraH
aHTpaueH

CoHHUyBHaH OFHpaHK,r/M JI 0,68 0.65 ~
CyBAa 6yKKaH KaTHOHHTHHHr 

COBHlllTHpMa xawM H, M Ji/r
3,8-4,0 3,8-3,9

01 N apH TM a/iap OyiiyHa craT H K  

ajlMaUIHHHUl CHFHMH, M r-3 K B / r :

NaOH 3,2-3,6 3,4-3.5
NaCl 1,68-1,8 1,65-1.7

CaCb H-uiami 
Na-uiawi

2,2-2,4 
3,0-3,2

2.1-2,4
3.1-3.2

MgCb H-mawi 
Na-uiaicn

2,0-2,3 
3,3-3,6

2,0-2,2 
3,2-3,5

CuS04 H-mawi 1,4-1,6 1,2-1,5
Na-mawi 3,2-3,6 3,1-3,3

Ni(N03)2 H-mawi 1,6-1,8 1,7-1,6
Na-mawi 1,9-2,2 1,9-2,3

C0 CI2 H-mawi 1,0-1,2 0,9-1,3
Na-mawi 4,0-4,2 3,9-4,0

MexaHHK MycTaxKaMUHK, % 9 8-99 99-99,8

AHTpapeH-^iypijiypojuiH n o n H M e p  crpyKTypacHra HOHo reH 
rypyviapH H  k h p h t h u i .  HoH-ajiMauiHHyBHH no/iHMepjiap o ^ h u i h m h t  

KeHr Tap^anraH ycya^apwflaH 6wpn ncuiHMepaHajiorHK y3rapTHpHiu 
ycyjin  6H aaH  n o ^H M ep ^ a p  c rp y K T y p a c H ra  h o h o t g h  r y p y v a p H H  

K H pH TH uj XHCo6.naHaAH. O jiH H raH  aH TpaiieH -4>yp<}>yPo ;, ',IH  
noTiHMepHH cy^b<j)Hp^aui Ba <}>oc(}>opM;i;iaui wa paeH H 
mapoHTjiapHHH roxopn M OJieKy/iap no^iHMepjiapHH cy;ibcj>Hp.naui Ba 
4>oc(j)opH^aaiu peaKpHHaapHHH x y v ia raH  xonA a TaHnaHAH- 
KHMeBHii yarapTHpHiu wapaeHH caMapaAop/iHrn h o h h t h h  t h h h j i h u i  

AapawacH, cyab<},Hp/ioBMH g k h  (fioc^opH^aoBMH areHT Ta6HaTH ea 
m h k a o p h ,  TeMneparypa Ba peaKAHa AaBOMHM/iHrnra 6 o f / ih
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A HTpaueH -({>yp<|>ypoj7;iH  no jiH M epH H  cy /i< j> npy iam .

C ynbtjiH P -noB H H  a re H T  T a ic H p w  ocT H fla h c c h i v i h k  a x < p a A H 6  h h k h iu m  

Ba 6yK H iuH  HaTH >KacHfla n o jiH M ep  A O H a u a p H  HM H fla K yH /in  

T apaH rJiH K  K )3ara K enaA M , 6 y  n o n H M e p  f lO H a ^ a p H H H  e p H ^ m u H r a  

o t i h 6  K e ^ a flH . ByHM o j i a h h h  o j ih u i  o a  k h h c t h k  Ba M exaH H K  

x o c c a A a p u H H  H x u iH J ia w  y n y H  cynh^npnauip,aH a B B an  n o y iH M ep H H  

T y p / i n  ap H T y B H H Jiap  -  a m e n a  (jiopM aM HA G flM cpA ), cy/ib<}>aT

KHc/ioTacH , A HX ^opaTaH , 6eH 3o^A a 6yKHiu ynyH  K 07iA npn/iaA H . H x luh  

n a T H w a J ia p ra  KOHceHTp/iaHraH cyyibiJiaT k h c /t o t3 ch  K yyi/iKHH/iraHAa 

3 P h u jh ^ A m- SyHAa 0,1 NaOH apHTMacw 6 y m n a  c raT H K  anM au iH u i 
c h f h m h  (CAC) KnfiMaTH 3 ,6  Mr/n h h  TaiuKHn k h /i a h , u iy  c a 6 a 6 jiH  y  
nojiH M epH H  6yKHuiH ynyH  onTHMaA MyxHT a o 6  T aH .na6 onH H raH .
C yn b ^ H p n oB H H  a reH T  CHijiaTHAa apKHH SO3 KOH AeTpapH H CH  2 0 %  

6 y /i r a H  ojieyM , x jiopcyab ijjoH  khc/iot3ch , H 2SO 4 M OHorHApaTH 
K y/i/iaH H /iraH . Cynb<})npjioBHH areH T CH(j)aTHAa s h t  x y n  K£6y.n 
KH ^H H aAH raH  H 2SO 4 MOHorHApaTHAHp.

C y /ib (J)n p iia iji w ap aeH H A a 6onLnaH FH H  M OA A a-aap 

H H c 6 a m a p n H H  o n H H ra H  cynb(j>0KaTHOHHT x o c c a - a a p w r a  
T a -b cn p H . c p y p ^ y p o a  KOHceHTpapHHCHHH aH T p au eH -e fiy p cJ iy p o ^ H  
noriH M epH H  cy jib ^ H p jia u j w apaeH H ra Ta-bcnpHHH y p raH H iu  
Man;caAHAa no/iHM epHH cyAb<(>Hp.naiiJHH <J>yp<J)ypoji M onnapH H H  
aH T papeH  M o an ap H ra  pyiiHAarH HHc6aT.napHAa oj\h6 6 o p h a a h :  2 :1 , 

1 ,7 5 :1 ,1 ,5 :1  (3.22->KaABaji).
3 .2 2 - w a f lB a j i

B o u ia a H F H H  m o AAa /ia p H H H r  T y p a n  K O H p e H T p a p H H a a p H f la  

c y jib < {)Hp ^ a m r a  6 o f j i h k  p a B H n iA a  c y a b ifro K a T H O H H T  x o c c a / i a p H
OyptbvpojiHH aHTpaueura MOjib HHc6aTH 2:1 1,75:1 1,5:1

Com M/iy B33H ofMpAHK r/»Ji 0,65 0,61 0,58

CyBAa 6yKKaH k 3t h o h h t  co/imilTHpMa 
XaJKMH, MA/r

2,8-2,6 3,2-3,1 3,5-3,8

0 1 N arHTua fiy«nva CAC: M r-B K B /r

NaOH 2,6-2,8 2.8-3.0 3.4-3,5

. NaCl 1,0-1,2 1.4-l.Z 1.65-1,8

- CaCli 1,8-1,6 1.8-2,0 2.4-3.0

MeSO, 1,6-1.4 1.6-1.8 2,2-2,8

^KaABanAarH M abnyM OTnapra 6HHoaH o /iH H raH

Cyjlb(j)OKaTHOHHTHHHr CyBAa 6 yK K aH  K3THOHHT a/IMaiIJHHHUI CHFHMH
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Ba coAHUiTHpMa *»KMH a H x p a p e H  H > y p * y p o « H  n o a HMep 

C T p y ^ y p a c H A a  4»yp«l»ypo^ m h W , P h h h  k 3 M 3 m h l iih  6 H „ a „  e  

Z a T  O aH H raH  n o aH M ep  c x p y K x y p a c H f la  

KOHceHTpaunacHHH o p x n u in  n o aH M ep H H  TH K H i.HO .H HH  0UJHPaAH 

6yH H H r HaTH)KacHfla HOHaapHH flH fo W H C H  Ba 6yK yBM aH flHr HHH 
KaMaHTHpHiu ynyH  crexH O M erpH K  x y c H M a p H H  n a H fl0  6 y a HlUH 

HaTH w acH fla k h x h o h h x  FO B axaapH H H  xaK C H M aaH H W H  e Mo Ha a u ia A„. 
T y p a H  <j>aKTopaapHH a H x p a u e H - tJ iy p tp y p o a a H  noaHM epHH 

cyab<}.npaaiii m a p aeH B ra  x a t c n p n  y p ra H H W  x a A W K O X n a p n  a c o c Hfla 
cy a b c jm p a a m  w apaeH H H H H r o n x H M a a  w a p o H x a a p H  a H H M a HAH: 

(t,y P tt>y P ° a HH aH x p a p e H ra  M oab HHcOaxH  1 ,5 :1 ,0  cy a b c jm p a au i 
AaBOMHMaHrH 6 co a x , peaKUHH x e M n e p a x y p a c H  60-65"C , 
cyab(j)HpaoBHH B ocnxa H 2SO4 M O H orH flpaxH . A H x p a A e H -( j)y p ^ y p 0flflH 

noaH M epH H  cyab(j)H paa6  oaH H raH  cyab<}>0KaxH0HHX x o c c a a a p n  3.20- 

2KaABaaAa K e a in p n a ra H .
AHxpaAeH-4>yp<J>ypoaaH noaHMepHH cJ)oc(J)opHa,:iauj. CnHTe3 

K H aH H raH  n o aH M ep H H  (J> o c i))o p H aa a m  p e a K p H B C H H H  0a w 6  6 o p h u i h h  

K y a a i i  y cyaH H H  K H aA H p n 6 , p e a x u H H H H  y n  x a o p a n  (})OC<j)op M yxHTHAa 

aaioM H H H H  x a o p n f l  H in x H p o K H Aa  60°C, 70°C, 80°C fla o a H 6  6 o p n n AH. 

( P o c ij jo p H a a a u i  w a p a e H H  x e a a H rH H H  y 3 ra H U JH H H  y p r a H H i n  y 3 r a P Hui 

A a p a a o c H H H  BaKX Ba x e M n e p a x y p a r a  O o r a n iv i M r H  a H H iy ia H ra H . 

KHHeTHK a r p n a a p H  K H pH X H araH  4>oc<j>op M H K A o p n  B a o x n p rH  

M a ^ c y a o x H H H H r H axpH H  H tu K o p H  a p n x M a c H  6 y v im a  c x b t h k  

a a M a m H H H in  c h f h m h  6 y iiH H a  a H H iy ia H r a H .  K H H e x H K  a r p n a a p  

aH H K piaH raH , y a a p H H  * H c o 6 a a in  y n y H  M a i a y M  6 y a r a H  p e a K p n a  

x e 3 a n rH H H  B a x x ra  6 o F a H K a n rH  n a e H x a a H  B a r e a a n  K H H ex H K a y nyH  

K y a a a H H a ra H  (F  -  Baxp- 6 y H H H a (J> o c < j> o p H a a a m  peaKU HBCHH H 

y 3 ra p H U ]H ) .  O aH H raH  KHHexHK a r p n a a p H H  x a x p iH a  K n a H H r a H A a  m y  

aH H KpiaHflH KH, KHMeBHH p e a K A H a ra  x o c  O y a r a H  K H H e x H K  coxa F=0,3- 
0,5 f la  K y 3 ax H aaflH . < P o c < j)o p H a a a w  p e a ic p H H  x e 3a H K a a p H  

K O H C x aH x aaap H H H  y 3 ra p n u J H H H  x e M n e p a x y p a r a  6 o r a n i v i n rH  F=0,3- 
0,5 y n a c x K a f la ;  x = 6 0  M HH yxAa  A p p e H H y c  x e H r a a M a c w r a  m o c  K e a a flH .

U iyH flafi x n a n e ,  CH Hxe3 K HaHH raH  n o aH M ep H H  cj)oc(j)opH aaau j 

peaKpHHCHHH 6om aaH FH H  flaB pH fla ( t = 6 0  m h h j f t ,  F s 0 ,5 )  k h m c b h h  

peaK A H B  6 o c k h h h  6H aaH  aH M H xaaH aflH . C y H r, F > 0 ,5  Ba x> 6 0  
M HH yxAa y 3 rap H u i A apaw acH H H  o P t h u i h  6 n n a n  ( j jo c ^ o p H a a a m  

peaKpHHCHHH xe3aH rH  opxaflH . I lo a H M ep  a o h 3 c h h h  H H H r a  y n  x aopaH
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(J)oc(J>opHH K iip m m i SujiH ii x n p iiin 'op ;i!iiiy i» , m  iim k ii  An<|>(}>y3noH 

TaT .cH p o p T ii/in . TuiKpnfin M n'j.jiy M O T jiapn 3.23->Kiv\Ba7ifla
K e A T H p H A r a H .

3.23->K aA B jui
A H T p a u e H -4 > y p 4 > y p o ^ H  n o ;m M e p iiH  J to ra p H U i p c a K p i in c n n H H r

y y p A H  f l  a
XapopaT.

“C

D a w a A a p i t A a r H
K -lO ’c c K '/i.in i 

KIIMCUHH 
pcaKUHH TC3AHK,

K

KHHCTHK
1)10"

c m ! / cck

F>0.5

l a p a M C T p A a p H  K H iiM a T A a p H
F -0 .3 -0 .5  T  >> 0 .5

EaKT.KHM.pCaK.

K/pnoyAb
E a K T .f lH I^

MOAb

60 0,597 0,34
37,12 48,0470 0,735 0,43

80 0,869 1,285

O /iH H ra H  T a * p H 6 a  H aT H w a/iapw  a c o c i y j a  u iy H f la f i  x y n o c a  k h a h u i  

MyMKHHKH, a H T p a p e H  -  4>ypc})ypoji/iH n o A H M e p H H  <j)oc<j>opHAnam 

p eaK p H flC H  e T a p n H  KDKopH f la p a m a f la  y 3 r a p H iu  6 H A aH  6 o p a f lH , 

())o c< j)o p H Ji^au i w a p a e H H  t c 3 a h f h h h  k h h c t h k  k h m c b h h  p ea icp H H H H H r 

6 o u j^ a H F H H  6ocK H H H A a aH H iyiaH aA H . (P o c ij jo p H A A a p i A ap aw acH H H  

nO A H M ep A arH  (}>OC(j)OpHHHr MHKAOpH B a AICI3 HHHT MOAb OAHHraH 

A O H a ra  T y r p n  K eA aA H raH  MOAb K O H p e H T p a p n n c H ra  6 o fA H iy iH rH  

y p r a H H A ra H , O A H H raH  n o A H M e p A a ra  <{>oc(j>opHHHr 3 H r  K yn  n p o p e H T H  

P=16,0%, PCI3 A a rH  6yKyBMaHAHrn -  180%. U JyH A afi k h a h 6 ,  

a H T p o p e H -ij)y p (J )y p o A A H  nonH M cpH H  (j>oc4>opH A A aip p e a K p n a c H  y nyH  

o n T H M aA  P ia p o H T A a p  p a S y A  KHAHHraH: c{>oc(}>opHAAapi peaxpH H C H  

B ap T H  t = 7 ,0 - 7 ,5  c o a T , c|>oc4>opHAAaui p eaK pH H C H  T e M n e p a T y p a c H  

70-75°C, a H T p a p e H  B a  <j>yp<))yponHH MOAb h h c 6 3 t h  1:1,5. OnTHM aA 

m a p o H T A a p A a  O A H H raH  tjio c^o p A H  h o p a o h  K aTH O H H T H H H r x o c c aA a p w  

3.23-w aA B aA A a KeATHpHAAH.
3.24-H caA BaA

O A H H ra H  <t>oc<fropAH h o p a o h  KaTHOHHT x o c c a A a p H
A c o c h h  K ypcaTKH M A ap B H p A H rH K y p c a T K H M A a p

KHHHaTH

HaMAHK % 251
COHHAyBHaH OFHDAHK t / m a 0.68

H -m aK Jifla rM  cyBfla 6yKKaH 
K aTHOHHTHHHr COAHlllTHpM 3 M>KMH m a / t 2.8-3,0

0,1 N OvHHHa CT3THK aAMaUJHHHUl CHFHMH, M r-3 K B /r

NaOH - 6.5-7.0

NaCI - 1.2-1.1
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m e ci2 -------------
CaCl2 _ _ --------
CiiSO* --------
NiSO( ----

-
T iH r ~ ~ '—

U O ? ( C H iC O O h --------
Mr/r 18Cb2rm *—

C y ;ib (J> O K a T H O H H T H H H r <J)H3H K -K H M e B H M  x « c c a j i a p H H H  

T a A ^ H K  k h t i h u i .  O AH H raH  cynb tj> o K aT H O H H T H H H r a jiM au jH H H u j 

c h f h m h h h  O'zDSt ra m o c  paBHUiAa *aM H e f i r p a n  j^aM h i u k ,o p h m

M y X ,H T B a p A a H  H O H H T T ia p H H  H 3 T p H H H H  KDTH111H  O y H H H a  aH M K p iaH A H .

3 .2 4 -> K a A B a y iA a  o n H H ra H  c y J ib < j)O K a T H O H H T H H H r  a ^ M a u jH H m u  

C H F H M H  K H M M a T ^ a p H  K e J IT H p H / ira H . O / I H H r a H  H O H H T J ia p H H H r  

( J jy H K A H O H a y i/ lH T H H H , A H c c ° U Hal^H51 A a p a > K a C H H H  a H H K p ia m  Ba 

y y ia p H H H r  H O H o r e H  r y p y v ia p H H H H F  T y r o y i r a H  A n c c o p H a p n a  

K O H C T a H T a C H H H  )^HC06^aUJ y n y H  H O H H T - l ia p H M H r  n O T e H A H O M e T p H K  

T H T p ^ a iu  a r p H i i a p H  o n u H r a H .  I lo T e H A H O M e T p H K  a r p H . n a p  6y f iH M a  

a K B H B a B e H T  T H T p j ia iu  n y K T a c H  y n y H  n H c o 6 j i a 6 T o n H J ir a H  

a ^ M a U IH H H U J  C H F H M , CT3T H K  B a  H 3 3 a p H H  a / IM a U IH H H U I  C H F H M B a p H , 

K a M A a  H O H H T A a r n  o i iT H H r y r y p T  m h k a o p h  6 y i iH H a  * H c o 6/ ia 6 

T o n n n r a H  a / iM a u iH H H iu  C H F H M B a p n  ^ H H M a iv ia p H  3 . 2 4 - w a A B a j iA a  

K e^iTH pH JiraH .
3 .25 -> K aA B an

OjiHHraH cyAb^oKgTHOHHT xoccajiapw_________

Hohht

OyHKHHO
-H a n

rypyviap
H

AnMaiOHHHEU CHFHMH, MI*-3KB/r
TyionraH

AHCCOUHaUHH

K O H c ra H T a n a p H

H33apHH  |CTaTHK S%
6yiiMHa
KHC06

pK, pK2
0,1 N 3PH TM 3  OVHHMa

NaOH Nad NaOH NaCI
Cy.ib^oK
a-THOHHT

COOH,
SO3H 3,6 1,68­

1,8
3,54 1,75 3,54

2,4­
2,8 C

O
- 

‘h-
 -

f-

3 . 2 5 - x c a A B a . n r a  6HHoaH T H T pnam  a r p n ^ a p H A a H  x ^ c o 6 i ia 6  

T o n H J ira H  x aM A a  (J 'oc^opH H H r n p o iie H T  m h k a o p h  fiy iiH H a x n c o 6 . n a 6  

TonH^iraH ajiM auiH H H ui c h f h m h  AHHMaT^apH aM ajiAa cTaTHK  

a y i M a i B H H H u j  c h f h m h  (CAC) K H H M a T H A a H  K a M  ( J j a p K p i a H a A H .  

O y H K p H O H a ^  r y p j o y i a p H H H r  6 o p ^ H r n  o ^ i H H r a H  h o h h t h h h f  U K "  

c n e ic r p / i a p H H H  aH H K /iaui 6H /iaH  T acA H iv iaH aA H . K b t h o h h t  

CnCK TpH H H H F 1 2 0 0 - 1 6 0 0  CM*1 KJTHaHlU COXACHAafH lOTHBHIIl
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MH3 H iV iapn  -  S 0 3H -  ry p y x A a p ra  T y rp H x eA aflx . 3 2 0 0 - 3 5 0 0  c m ' 1 , 

2 6 0 0 - 2 5 0 0  c m -1 c o x a A a p x f la rx  k j t x a x i u  H H 3xxA apx -  COOH r y p y x c x  

oa^ eH T JiH  Te 6 p a H X U iA a p x ra  m o c  xeA aax . 5 6 0 , 6 9 0 ,  6 3 2 ,  7 0 0  c m ' 1 

c o x a A a p x f l a r x  KT ^m m  x x 3 x iy i a p x  <j)ypaH p x x A A a p x H X  O o p A x r x ra  

T y rp H  x e A a flx . 8 0 0 ,  8 1 0 , 1 0 3 0  c m -1 c o x a A a p x f la r x  k j t x a x u i  

H H 3W V iapn  1/2 ,3 ,4-ayiM auiM H raH  apoM aT M K xa^K ara 1 7 0 0 , 1 5 3 0 , 1 4 8 0
c m ' 1 c o x a c x f l a r x  i o t x a x u i  n x 3 x x f l a p x  n a p a  - a A M a tu x H r a H  a p o M a T H K  

x a f l x a r a  m o c  x e f l a f l x .  1 1 6 0 , 1 6 2 8 , 2 8 1 9  c m 1 c o x a f l a r x  B a f le H T A x  

r e O p a H X i i i f l a p  a H T p o f le H H X H r C -x a p -H  r y p y j y i a p r a  m o c  x e A a f lx .  

1 0 3 0 -1 0 0 4  c m -1 c o x a c x f l a r x  i o t x a x i u  > i x 3 x i v i a p x  f y y p a n  

x a ^ x a c x H H H r  -  CH=CH- r y p y x c x  T e 6 p a H x iu f l a p x  x n c o 6 x r a f l x p .  

L U y H fla x  k ; h a x 6 ,  (])X3XK-KXMeBXH TaxA X A  y c y A A a p x f la H :  

n o T e H p x o M e T p x x  T X T p a a tu ,  H ^ - c n e x T p o c x o n x f l  y c y f l f l a p x H X  K y A A a6  

i^ x jix H ra H  x x M e B x x  T axA X A  H aT x> K aA apxflaH  K eA x6 w x k ; h 6  O A X H raH  

n o A X M e p  B a  cyflb(j>O KaTX OHX TH XHr K y r x f l r a x  c r p y x - r y p a c x  

a H H xy iaH flx .

O /iH H ra H  4 >oc(j>opjiH  h o p a o h  xaTHO H HTHH Hr c r p y K T y p a c H  B a  

x o c c a j i a p H H H  T a f l K X K  k h a h u i .  M a i A y M  x o H X T A a p  X M X A a ,  

T a p x x O x f l a  4 > o c< J> o p  6 y / i r a H  x o H X T A a p ,  (J>M 3 H K  ”  x x M e B x x  H y K T a x  

H a 3 a p A a H  a f l o x x a a  y p x H H X  3 r a A A a f i f l X A a p .  By x o H X T A a p  6 x p  K f l T o p  

K H M M a T A x  x o c c a A a p f l a H  x > x o p x  T a H A a H y B H a H f l H K ,  T e p M O  

6 a p x a p o p ; i x x ,  M e x a H H X  M y c r a x x a M A X x  B a  6 o u i x a A a p r a  a r a f l x p A a p .  

K y p c a T X A r a H  x o c c a A a p  6y x o H X T A a p H X  x a a x  x y j x a A x r x  B a

hL - O

109



c a H O a T H H H T  T y p ^ H  C O ^ a p H f l a  KyAAaHHUIH H C T H K 6 o f lM H l(  

.  K a T H O H H T H H H r  H 3 T p H H  H O H A a n H g v f i
a H H i y i a H A H f l a p .  O a h h  N  n  i n ,  6 y H H s a
C T 3 T H K  a a M a u i H H H i u  C H f H M H  NaOH B 3  NaCl h h h f  0,1N 3 p H T M a C H A a H

aHHiyiaHAH- ,
^ 6 - W a flBajI

O A H H raH  <J>OC(J>OpAH HOPAOH K aT H O H H T H H H r a jIM a iH H H H ln
c h fh m h  K a r r a A H rH  k h h m 3 T h

A jiM auiH H H iii c h f h m h  M T-aiCB/r 
71 kiZzmT I  kwt

tlOTHMe

IWTH
4aj()op
MHKflO-

para
6HHOaH
xhcd&b

waH

7.85

NaOH
HHHT

0,1 N
3pBTMa

CH

6yio™
H-maxa

7.5­
7.8

NaO
HHHT

0,1 N 
apKTMa 

CH

OyHHsa
H-

u b k a

1 .2 ­
1.4

CaCb 
0 1 N, 
Na-

UBKA

3.8

M ^O , 
0,1 N 

Ca-mara

3.2

PK.

3.5-

pKj

7.5-

3.2 5 -a ca A B a A  M a tA y M O T A a p n r a  6 H H o a H  T H T p A a u i  3 r p H / ia p H A a H  

a H H iy ia H r a H , riO A H M e p  C T p y ic r y p a c H A a r H  4 > o c < |> o p H H H r <}>on3 

MHiytopn OyfiHHa *H co6 Aa6  TonH A raH  aAM auiHH Hiu c h f h m h  

K a r ra A H K A a p H  N a O H  h h h t  0,1N a p H T M a c H r a  6 H H o a H  c t 3 t h k  

a A M aU IH H H U l CHFHM HAaH A B H P A H  ( j ja p K p ia H M a H A H . O A H H ra H  

<J>oc(j)opAH h o p a o h  KaTH O H H T C T p y K T y p a c H A a  H O H o re H  r y p y x A a p  

6 o p a h f h h h  H K -c n e ic r p o c K o n H H  T a A K H K O T  y c y A H  6 H A a H  a H H iy ia H A H . 

0 o c i} ) o p A H  h o p a o h  KaTH O H H T c n e K T p H A a  7 5 0  c m 1 c o x ,a A a  P(0H)2 
r y p y x f l a r H  y rA e p o A -(|> o c (|> o p  (P-C) 6 o r r a  m o c  K e A y B H  i o t h a h u i  

H H 3 H IV la p H  6 o p ,  0 K C H A A 3 H ra H  K a T H O H H T H H H r 1 3 0 0 -1 2 5 0  CM'1 

c o ^ a A a r n  k d t h a h u i  H H 3 H K A a p n  P=0 6 o r r a  m o c  K e A a a h . 2560 c m 4  

c o * a c H A a r H  i o t h a h u i  H H 3 H K 7 ia p H  R-P-0(O H )2 r y p y ^ c H  6 o F A a p H r a  m o c  

K e A a A H . U JyH A a n  i^ h a h 6 ,  c |)H 3 H K -K H M 6 B H H  T a x A H A  y c y A A a p H A a H :  

n o T e H ijH O M e T p H K  T H T p A a u i,  H K - c n e K T p o c K o n H H  y c y A A a p H H  K y A A a 6  

K H A H H ra H  KHMCBHH T a X A H A  H 3 T H )K a A a p H A a H  K e A H 6  M H ^ h 6  O A H H ra H  

n O A H M e p  Ba y H H H r  aCOCHAa <|>OC<}>OpAH H O P A O H  K a T H O H H T H H H r 

K y T H A M a ra H  c r p y ia y p a c H  a H H K p ia H A H .
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CH HTe3 K HJIH HraH  H OH H T^iap T epM H K  6 ap K ap o p ^ H T H H H  

T a f lK H K k h a h i u .  O a H H ra H  H O H H T a a p  T e p M o 6 a p K a p o p a H rH H H  

x a B O fla , c y B fla , K H c a o T a  Ba H m x ;o p a a p  c y s iw  a p H T M a /ia p w f la  xpM A a 

AH(J>c}>epeHUHaA-TepM HK T a x j m n  y c y a n  6 H a a H  TaAKHK k h a h h a h .  

T e p M H K  6 apK apO pjlH K H M  K aT H O H H T H H H r ajlM ailiH H H U J CHFHMH, 

6 y K y B H a H iiH rH , o r n p a H r n H H  fiyK O T H U iH H H  jb r a p H u iH  6y iiH H a 

x a p a ic r e p / ia H A H . H o h h t h h  c y B A a  T e p M o 6 a p i^ a p o p j iH rH . CHHTe3 

K ;HBHH raH K aT H O H H T /iapH H H r b o a o p o a  <j>opMaAarHCHHH 100°C Aa 

c y B A a  T epM O H U iJioB  O e p n a r a H A a  a a M a u iH H H iu  c h f h m h h h  y 3 ra p H iu H

3 .2 7 -w a A B a ^ A a  K e a T H p H u ra H . 3 .2 7 - w a A B a a  M a ta y M O T a a p H ra  

6 H H o a H  o a H H ra H  cyab<j>O KaTM OH HTH HH r aa M a u iH H H iu  c h f h m h  

c y B A a n c H T H a ra H A a H  c y H r  K aM aHA H. By T ep M H K  A e c y a b ijm p a a u ]  Ba 

A e c J io c ^ o p H a a a u i  w a p a e H H  6 H a a H  6 o f a h k ;  6 y a n 6 ,  y rH A p o aH 3  

jK a p a eH H H H  H(j>OAaaaHAH, 6 y H H H r  H aTH >KacHA a PO4-3 Ba S(V2 
H O H a a p H  cyB  ( jja 3 a c H ra  jh 'a A H a a p .  C h h t c 3 K,HAHHraH 

cyab4)O K aT H O H H T ^H H  cyB A a 30 c o a T  A aB O M H A a T e p M o n u ia o B  f ie p H H r 

H a T H * a a a p H  8 -w aA B aA A a K e a T H p H a r a H ,  y e p A a  c o a H U iT H p n m  y n y H  

( j jy p c jjy p o a  a c o c H A a r n  cyab<j>O KaTH OHH T c a H o a T  k b t h o h h t h  KY-1 
H H H r T e p M o 6 a p K a p o p a n r H  XAKHAa K e a T H p H a r a H .
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3 -27->Ka »
KaTHoHH^apHHHr cyBflarn TepM o6apKapopji„rH

fHCHTHiu TeMJLej)aT yPA « lO O ^ ^ T H ^ a K T H j O Q
---------------------r  n i N TDHTMa 6yiiHHa HyKO- EyKxan KaTHon

K aTH O H H TTypH

O /iH H ra H 3 ,6

C y i i  b(J)OKHcnoTanH
(cy^bt})OKHcnoTa 3 ,3

B a  (J jy p tJ jy p o /iH H H r

3-H 3(J)T a /IH H H ]

K y-i ( 4> c h o /i- 4 ,2

cy /ib cJ)O K H cn o T a  Ba

(foopM&nbAerHfl)

0,1 N apH T M a 6 y iiH H a  

n u ia o B  6 e p H U ifla H  

im i a n r H  CAC. MT-3K B /r

2,1

2,1

f ty K O - 

T H U JA ap  

CAC, %

14

_ ^ - ^ - v Lc o a r '  
EyxxaH K a T H o ^ ^ r  
co/iHuiTHpMa nawMH 

M r/ r

3 ,65

3,5

6,5

3.27-waABaA Ma'b/iyMOT/iapH CHHTe3 KHAHHran 
CyAb(j)OKaTHOHHTHH KJKOpH Aa6HAAHrHflaH AaAO AaT 6epaflH .

CHHTe3 KHAHHraH (|)OC(J)OPAH HOpflOH KaTHOHHTHHHr 100°C, 
150°C, Aa TepMo6apKapopAHrHHH yp raH H iu  HaTHw aAapH 9- 
w aABaA fla  KeATHpHAraH, 6y epAa a p ,a 6n eT p ,a H  OAHHraH 
nOAHKOHAeHCaUHOH P<t> <}>OpC<j>OpAH HOpAOH Ba nopAHMepH3apHOH  

T y p A a rn  C<t> kb th o h h th  xoccaAapH c o a h iu th p h iu  yn yH  KeATHpHAraH.

3.28-HcaABaji
<Po c ( j ) o p A H  H o pA Q H  K aTH O H H TH H  c y B A a r H  T e p M H K  6 a p K a p o p A H r H

K aT H O H H T - 

j i  a p
K y p caT K H H ^ap

y^IHOB

6 n p /iH

TH

T e p M O H iu -

AOB

OepHUJABH

a B B a ii

T ep M O H iiiA O B  G e p ra n f la H  

c y w r

100°C 150°C

10
c o a T

24
c o a T

48
c o a T

48
co a T

O y if lH H ra H

(J)OCcJ)OpAH

H O PA O H

K 3 T H O H H T

NaOH h h h t  0,1 N 
apH T M acH  6yHHMa 

CT3THK 

a/lM aUJHHHlli

CHFHMH

M r-

3 K B /r
3,6 3,6 3,6 3,45 3,42

C0HHAyBH3H

OFHpAHrH
t / m ji 0,68 0 ,68 0 ,68 0,68 0,55

COJlHlIJTHpM a

\a>KMH M J i / r 3,5 3,5 3,5 3,5 3,2
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P O  (4>eHO/i, 

p e 3 0 p U HH

ea
( J jo p M a ^ b f le

rH f ll--------

NaOH h h h t  0 ,1  N 
3pH TM 3CH  OyHHHa 

CTaTHK 

aaM au iH H H U i

CHFHMH

M r-

3 K B /r
4 ,4 5 - - 1 ,9 8 0 ,8 9

C#
(no^HCTH-

p o / i

(J)OC(J)Op/IH

H o p A O H )

NaOH h h h t  0,1 N 
ap H T M acH  O yfiHHa 

CTaTHK 

aaM au iH H H U ] 

CHFHMH

M r-

3 K B /r
6 ,4 5 - - 6 ,4 5 6 ,2 6

3 .2 7 - w a A B a a  M a -b a y M O T a a p n ra  6 n H o a H  o a H H ra H  (J>oc<t>opaH 

HOPAOH K aTH O H H TH H H r x o c c a a a p H  1 0 0 ° C  f l a  1 0 ,  2 4 ,  4 8  c o a T  

x e p M O H iu a o B  6 e p w ^ r a H f la H  c y H r  A e a p a n  y 3 r a p M a f lH .  1 5 0 ° C  f la  4 8  

c o a T  A aB O M H fla T e p M o n u ia o B  O e p n a r a H f la  a a M a u iH H H iu  c h f h m h h h h t  

KHHM aTHHH c e 3 H n a p c H 3  y 3 rap H W H  K y3aTH /iA H , O y H fla  x y /m H  u iyH A afl 

u j a p o H T n a p f l a  T e p M o n u ia o B  6 e p ra H A a H  c y H r  Pd> K a ra o H H T H  

a /iM am H H H U ] CHFHMH KHHMaTH A e a p a n  6 5 - 8 5 %  r a ,  C<P f la  8 %  r a  

K aM aaflH . T a > K p n 6 a  TaAK HK OT/iapH a c o c H f la  m y  K e a n  6  h h k 3 A h k h ,  

o a H H r a r  4)0C(})OP-'IH h o p a o h  k b t h o h h t h  T e p M o rH A p o a n 3 r a  

H H fla M a H a n rH  nyHH M a no/iH K O H A en c a n n o n  P O  KaTHOHHTHAaH 

y c ry H A H p  B a C<t> noaH C TH poa-<(>oc(j)opA H  H o p flO H  KaTHOHHTH 

T e p M o 6 a p K a p o p a H r n r a  H K H H jiaw aflH . O a H H ra H  c y a b ( j )o -  Ba 

(j)OC(j)opaH h o p a o h  K aT H O H H TaapH H H r j^aB O A arn  TepM HK 

6 a p K a p o p a n r H H H  T ep M o rp aB H M eT p H K  T a x / in a  y c y a n  6 H a a H  T a A W K  

KjHaHHAH. H c h t h u j  s r p n a a p H  HKKHTa SH A O M eTpH K  w y i ^ H a a p  6 H a a n  

x a p a ic r e p a a H a A H .  Cyab<j>OKaTHOHHTyHyH 1 2 0 - 1 3 0 ° C  A a  Ba <{>oc(}>opaH 

h o p a o h  KaTHOHHT y n y H  1 0 0 - 1 4 0 ° C  A a  K y 3 a T H a a A H ra H  6 h p h h h h  

3 HA 0T epM H K  3(})(j)eKT h o h h t h h  cy B C H 3 a A a H H u iH ra  T a a a y iy iH A H p . 

K a T H O H H T a a p H H H r <j>yHKAHOHaa ry p y x /ia p H H H  a > K p aaH 6  h h k h i u h  

2 8 0 ° C  A3H 3 5 0 ° C  r a n a  T e w i e p a T y p a a a p A a  O o m a a H a A H , y H ra  

h k k h h h h  SH A O T epM H K  HyKftH TyFpH  K eaaA H . K aT H O H H T a a p  K a p ra c H  

T e M n a p a T y p a  T a b C H p n r a  HHAaM aHAHp. O a H H ra H  cj>oc(j>opaH h o p a o h  

KaTH OH HTH Aa 6a"b3H  M e T a a a a p  H O H a a p n  c o p 6 h t h c h h h  y p ra H H iu .  

O a H H ra H  T a p K n S n A a  tj)oc<j>op 6 y a ra H  K aTH O H H TH H H r co p 6 u H O H  

K o 6 n aH B T H H H  0 ,1  N C a C h .M g C h a p n T M a a a p H A a H  K a a b u n i i  Ba M arHHH 

H o H a a p n r a  H H c 6 a T a H  Ba 0 ,1  N C11SO 4, N iS 0 4 , C 0 S O 4 sp H T M a a a p H A aH  

m h c  K o f ia a b T  B a H H K eab  H O H aap H ra  H H c 6 a T a H , 0 ,1  N U 0 2 [C H 3 C 0 0 )2  

a p H T M a a a p H A a H  y p a H H a  HOHHra H H c 6 a T a H  aH H iyiaH A H -
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KaTH O H H TflaH  H- . .  ! ■ « « « , „
HaTHwa/iapH 3.29-»<aABa;1't' a KeJIT P

O j i H H r a H  4)0 C4>0 P J1H H o p f lO H  KaTHOHHTAa M e j i a A A  H O H A a p H(IH

0 .1N
apHTM a

H
pH

3PHTM3

liia ltn
Cop6uH fliiaH -

ran. H ro K B / r

pH
apHTMa

N a -u ia io  
TaKCHM AaHHU i 

K p M A / r

-— —  

Mr-3KB/p '

M r C12 9.0-9.2 3.4-3.6 9.0-9.2 8 4 ______J U I r

C a C l2 6.5 3.2-3.4 9.0-9.5 1 20 _. 3 .6 -31

C u S 0 4 2.8 3.25 4.5-4.8 66

CuS04 11 3.0-3.15 11 133 3 -4 0 6 1

N 1SO 4 7.6 1.8-1.9 3.8 8 4 . 2 0 2 4

N iS04 10 2.2-2.31 10 140 2 .8 0 7 5

C 0 SO 4 6.2 1.2-1.35 2.8 - 2 . 3 8 1 1

C 0 SO4
- 10 136 3 .2 - I i

U O 2(C H 3C 0
0 ) 2

4.5 2.48 4.5 2 40 2 .6 0 5 5

U 0 2(CH 3C 0
0)2

■
'

9.6 7 40 3.6-3.78 "

3.28->KaABan MabAyMOTAapH k 3 t h o h h t h h h t  c o p 6 pHOH 

x o c c a c w ra  KaTHOHAap T a6 naTHHH T ab C H p  s t h i u h h h  6 HAAHpaAH. 
TaA^MK. KHAHHaeTraH K3TH0HAapHH KaTHOHHTAa TypAH XHA 

cop6AHHAaHHUJH aHHKAaHraH. TaAK H K  KHAHHaeTraH 
KaTHOHHTAapHHHr COp6 uHHCHra KaTHOHHTHHHr HOHAH AJ3KAH 
Ta*bCHpHHH yp ranH H iu  uiyHH K ypcaTflH K H , N a-(j)o p M aA a h o h h t  

BO AopoA -uiaKA H ra HHcfiaTaH K ynpoK  c o p 6 uHOH KofiHAHHTHra a ra  
3K aH  (3.29-a<aABaA), 6y  a f la 6 HeT Ma*bAyMOTAapH 6 h a s h  Tyrpw 

K eA aflH . OAHHraH Ta>KpH6a M atA yM O T A apH flaH  TaKCHMAaHHui 

K03({>{j)HL(HeHTH 0 a h 6  6 opHATaH TaAKHKOTAap aCOCHAa UiyHH 
Ta-bKH A Aam  KepaKKH, OAHHraH (}>OC<}>OpAH HOPAOH KaTHOHHTH MHC, 

H H K eA b Ba ypaHHA HOHHra HHc6 aT aH  eT apA H  a 3 P a w a A 3 ax u m  

c o p 6 pHOH xoccacH  K ypcaTK H H A apnra a raA M p.
O A H H ra H  (j>OC<l>OpAH H O PA O H  K 3T H 0H H T  6 a i 3 H K O p X O H a A a p  

H U IA a 6  HHKapHIU 3pH T M 3A apH H H  T 0 3 a A a iU  Ba WMUiaTHUI 

w a p a e H A a p H A a  (JiOH AaA aH HA raH . 0 6 b e K T  C H tjiaT H A a 2 T a  H U A aS  

H H K a p H IU  H aM yH acH A aH  (j)0H A aA 3H H A A H : * y 3 M eT K O M 6 H H aT ” A )K  

K H C A o p o A A H -K O M n p e c c o p  p e x u  ( K K L y  e n H K  a i iA a H M a  U h k a h
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cyB H H H H r y p T a  HaM ynacn Ba h k k h h h h  naM yH a -  " M a x am -C h irch iq ” 

A>K KopxoHacHfla KOHBepcHOH ra3HH M H can-aM M H aicaH  ycyjt SHaaH  

T03a/iaiu/ia x o cn a  6yaraH  oKOBa cyB. "y3M eTKOM 6HHaT" A>K eriHK; 
a fia a H M a  p h k j i h  cyBaapHHH loM iiiaTH iu Ba KaabijHH Ba MarHHH  
HOH^apHflaH ToaaaaiiiHH  h k k h  6 o c k h h ; i h  h o h  aaM auiHH Hui ycyjm  

6 n a a H  ojihG  dopm tffn, 6ocKHHMa 6 o c k ;h h  aftaaHM a cyBHH aBBaa 
cyab<J>0 KaTHOHHT KaTaaMHAaH, cy H r TeKLUHpHaae-rraH (JioccjiopaH 

H o p flo H  KaTHOHHT KaTBaMHflaH yTKa3nyiflH. ByH fla  6 n p  BaKTfla cyBHH  

Ca2*, Mg2*, Na*, K* HOHaapnaaH T03aaaiu Ba cyBHH 6 Mr 3 k b / j i  AaH 
0,64 m t 3KB//I r a n a  lOMuiaTHiij a M a a r a  o u iH p H a A H  ( 3 .2 9 - x c a f lB a a ) .

3 . 3 0 - w a f l B a a r a  6 H H o a H  " y 3 M e T K O M 6 H H a T "  A>K KKL( a iy ia H M a  

c y B H H  T 0 3 a a a i u  B a lOM waTH U] w a p a e H H f l a  c y a b < |> o -  B a 4>oc(}>opaH 

H o p f lO H  K aT H O H H T aapH H H  iq c n a a H H a r a H A a  cyB H H  T 0 3 a a a m  

A a p a w a c H  MMM H o p M a c n r a  e T a f lH . C h h o b  H a T H x e a a a p H  330- 
H c a a B a a f l a  K e a T H p n a r a H .

3 .3 0 -x a jB a ji
"y3 MeTK0M6 HHaT" A )K  K K I<  afiaaHMa cyBHH KCA<I> Ba 4>oc$op.iH  

h o p a o h  cyab(J>oKaTHOHHTH 6naaH  T 0 3 a n a m  CHHosaapH
H aT H M caaapH

H4>7!OCflHK ŷ HOB
6 HpyiHTH

KHcnopo/yiH- CyyibcJioKjTHo- 
HHT 6HJ13H 

KOHTaKTAaH 
cyHr 

fl 6ockhb1

(J>oc$op aoosB

HOMH e n H K aH ^ a H M a  u h io i  

H2O T a p K n 6 n

OBJSB
KDeraxnssE

CfHT fll 6oCXZll
CyBHHHF

KaTTHK̂ THrH
Mr-3KB//I 4,9 2,1 017

KaLHbUHH Mr-3KB//I 3,2 13 0.45
MarHHH Mr-3KB /n 2,2 OS 035
yMyMHH

HIIIKOPJIHK
Mr-3KB/̂ 7,8 5,0 2.1

yMyMHH
TV3JIHJIHK

Mr/yi 1200 560 320

pH . 8,6 7S 70
TeMnepaTypa j °C 20 20 20
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M h c a h  0K 0B 3 c y B ^ a p A a H  m h c  H O H Jiap H H H  <j>oc<i>opA„ „  »*

K3 TH0 HHT 6 h m h  c o P6i;Hfl7iaiii HaTHTKajiapH
fC„c« C u 2* = 90 Mr/A)_________

j K y p c a T K H M  H O M H

yjl H O B  

6 h p  ji

K a ™ 0 H " T i « H H n S i ^ - - ,

U l a K A I I

H - m a K A

0  5
— N 2 3 a j o T ~

/ loHajiap f l n a M e T g H -------- -----------— ------

C y B A a  6 y K K 3 H  H O H H T H H H r  C O A H U l T M p M a M A / r 6 , 3

—

6 ,8

t / m a 0 , 1 6 tun
% 1 8 2 0  '

n p o K C O K K a n a  A H H a M H K  c h f h m M O A b / A 2 3 0 2 6 3

I T V ^ H K A H H a M H K C H r H M ---------------------- M O A b / A 7 8 0 8 3 0  '

3.32-)KaflBan M avnyM O T A apH ra 6HHOAaH C H H E u iae iraH  cfcoccliopAH 

h o p a o h  K3THOHHT "M axam -C hirch iq  A 9K  K o p x o H a c H  HuiAa6 
H H u ap am  cyB^apH AaH  m hc HOHAapMHH e T a p jiH  q a p a a o A a  hxuih 

lOTaAH.
O aH H raH  HOH-aAM ainHHyBM H n o a H M e p a a p H H  “O aM ajiH K  

T M K " A X  A a H m a a 6  H H K ap H u i m o a h 6 a c h a h  a p H T M a a a p n H H  
p a n r a i i  M e T a a a a p  H O H aapH A aH  c o p 6 q n o H  T 0 3 a a a u i  6yfiHHa 
T a w p H 6 a  caH o aT  CHHOBAapH. "OAMaAHK, T M K ” A>K m o a h 6 a 6 h  apuM 

M ax,cyaoTH HuiAa6 h h k a p h u i  OyfiHHa rH A p o M eT aA A y p rH H  qexHAa 

HHTH noaA H M ep HOHHTH 4)0c<J, 0 P-nH HOpAOH KaTHOHHTH 
^aS o p a T o p H B  cHHOBJiapHAaH )n*Ka3HAAH. T M A  HLUAa6 w hkaphu i 
3pHTM3CHHHHr TapKH6HAa XaBaKHT SepyB H H  MHC, HHK eA b, Ko6aj]bT 
HOHJiapH 6ynn6, y/iapH H  a x c p a r a 6  o a h i u  3 a p y p .  M h c , H H K ea, Ko6a/ibT 
HOH/lapHHH aw paT H 6 OAHlil CHHOB/iapHHH o a h 6  6 o p n iu  ynyH 
TapK H 6H A a m o a h 6 a c h  9 5 ,6  r/n, H H K eA b -0 ,8 2  r/ji,  m h c - 0 ,6 2  r / a ,  
K o 6 a a b T -0 ,5 2  r/n  6 o p  6ynraH  TexHH K  m o a h 6 a c h  k m c a o t3 c h h h  

H iuK opcH 3BaH TH praH A aH  c y n r  3 m m o h h h  M OA H 6AaTH HH r y p ia  
H aM yH acH  awpaTHO OAHHraH. K y pcaT H A raH  b m m o h h h  m o a h 6 a 3 t  
H iu A a6  MHKapnuj apHTMacHHH 4>oc(j>opAH h o p a o h  KaT/iaMHAaH 
jn -K a3H ^A H . M hc, h h k c a  Ba Ko6aAbTHH cop6qH H C H  H aT H w aA apH  3 .32- 
JK aA B aaA a KejiTHpHJiraH.

116



3 .3 2 - w a f lB i n
A m m o h h h  MO/iH6 flaT Huuia6  HH^apniu apHTMa^apHflan

M rra A H-uaaxA N a-w aK A
H O H A a p H 3 pH T M a pH Cop6iiH H A aH r 

aH M r-3K B /r_
SpHTMa

pH
C op6i(H H A aH r 
aH, M r-3K B /r

M H C 6 ,5 -5 ,0 2 ,4 -2 ,2 6 ,5 -5 .1 3 ,2 - 3 ,4
HHKeAb 6 ,2 -6 ,5 1 ,9 -1 ,8 6 ,2 -6 ,5 2 ,8 - 2 ,8 5

K06a A b T 6 ,0 - 6 ,5 1,6- 1,8 6 ,2 -6 ,5 3 ,8 -4 ,0

CHHOB H 3TH>KajiapH UjyHH KypcaTflHKH, (j)OC(j)OpAH HOpflOH 
KaTHOHHT aM M O H H H  M O A H 6A a T  SpHTMaCHHH MHC H O H AapH AaH  55-60
%  ra, HHKe/ibflaH 35-40% ra, Ko6ajitTflaH 60-65%ra T03a/iap aKaH. 
H uiA a6  M HKapm ii apHTM acHHH yn M ap o T aO a  k 3 t h o h h t  KaTAaMHAaH  
yT K a 3H^ ranfla m h c ,  HHKe/ib, xo6aAbT HOHAapHAaH T03ajiaui 
flapa>Kacn HMM HopMacH KHHMaTHra eTaAH. Tax<pH6a-caHoaT 

CHHOBHflaH OJIHHraH H3TH>Kajiap lllyHH KypCaTflHKH, TeKUIHpH/iraH 
cj)OC(j)Op/lH HOpflOH K3TH0HHTH Ke/ia'/KaKfla MHC, HHKeAb, KoOaAbT 
HOHAapHra lOKopM cop6pHOH KoOHAHBTra sra, my ca6a6AH 6y 

m o h h t h h  TMA HuiAa6 HH^apnm spnTMaaapHHH paHrAH  
MeTa^/iapflaH T03a^aui Ba m o a h S a b h h h  cop6pHaaam >KapaeH/iapHfla 

j^yAAaHHiuH TaBCHfl aTHAraH.
O j i H H r a H  H O H - a ^ i M a m H H y B H H  n o A H M c p A a p H H

" y 3 c y B T a ,b M H H O T "  A J K H H H r  T o u i K e H T  C a a a p  a a p a u H H  

c T a H i ^ H A C H A a  i n a x , a p  o x , o B a  c y B A a p H H H  T 0 3 a A a m  6 y f i H H a  

T a * p n 6 a  H i i u i a O  M H K , a p H i u  c H H O B a a p n .  " y 3 c y B T a i i M H H O T "  A ) K  

i i h a o t  y c K y H a c H f l a  K y f i n f l a r H  H O H - a A M a i u H H y B H H A a p :  c y A b ( } > H p A a i i i  

a c o c H f l a  o y i H H r a H  c y j i b < t > o K a T H O H H T H H  B a  m g a 3 m h h ,  4 > y p c | > y p o A  B a  

A H t j j e H H ^ a M H H  a c o c H f l a  o A H H r a H  K y n c H 3  a c o c A H  3h h o h h t h h  

T a > K p H 6 a - H m ^ a 6  w h k a p h u j  C H H O B A a p n  o a h 6 6o p h a a h .  A H T p a p e H -  

< j> y p ( J > y p o A A H  n o J i H M c p H H  O K ; o B a  c y B A a p H M  o r n p  M e T a A A a p  x p o M ,  m h c ,  

pyx B a  6 o u j K a  H O H a a p ,  j ^ a M f la  c y A b i j j a T ,  i j j o c ^ a T ,  x a o p h a  

a H H O H J i a p H f l a H  T 0 3 a A a m  6 y f i H H a  T a w p H 6 a - H U i A a 6  H H K a p n m  

C H H O B J i a p H H H  a B B a a  c y j i b < J > o K a T H O H H T  K a T a a M H f l a H ,  c y H r  b h h o h h t  

K a T A a M H f l a H  j h ‘ K a 3 H m  i i y a H  6 H A a H  o a h 6 6 o p H A A H ,  O y H ^ a  6 n p  B a K T A a  

• O K ; o p H A a  K y p c a T H A r a H  M e T a A A a p  H O H A a p H  B a  a H H O H A a p n  T 0 3 a A a m  

B a  c y B H H  7,58 r s h  2,4 M r - 3 K B / r  rana w M U i a T H i u  a M a A r a  o u i H p H A a A H
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' “ “ a *  6« » o a »  • S s c y s r a ^ H H O T -  A *

■ J l  * » ,—
KV^/iaHH r̂aHfla cyBHH xosaaam Aapa>KacH MM I (nflC ) HopMac„r;l 
SaflH. Tawimj) 3 TH,aeTraH cyAb<j>OKaxHOHHx ea aHyi0H^  

■■yacyBTâ MHHOT” A)K luaxap o^osa cyBJiaPHHH xoaaaau, Ba 
■oMwaxHuw Ky^aiuflaH Kyx^aexran hkthcoAH„  caMapaAopjI1)K 
HH/inra 106 MaH.cyMHH xauiKHJi axaAH.

,  3 . 3 4 - * a ABajI
Cyjlb<|>OKaXHOHHX B a  a H H O H H X  O H J ia H  C y B C 03" f l y K  

“ y 3c yB x a T .M H H o x "  m . u ia x ,a p  x a u u ia M a  c y B J ia p H H H T o s a j ia iu H H H r  
 M H K aD H U I C H H O B J13P H  H a X H W a j la n u

H ^ o c ^ m o i a p  

1 Typ^apH  HOMH

CKyB/iapHHH

T 03aJiauiH H H r

4>aKTHK
caM apaAOp/iHTH,

%

Cy/Ib4>OKaTHOHHT

6n./iaH
KOHTaKTflaH

K eiiH H rH

T a iu ^ a M a
cy B /iap H H
T 0 3 a / ia u i

n p o u e H T H

A hhoh^ t 6h^ T
KOHTaKTflan

KeHHHrH
T au j^a M a
cyB /iapH H
T 0 3 a jiau i

npoueHTH

pH MT-3KB/Jl 7 .5 8 2 . 4 2 .4

He<J)TMaxcv^oT^apH 7 8 8 3 8 8

XpOM 7 1 8 1 8 4

Mhc 7 0 8 2 9 2

Pyx 7 5 8 1 9 0

<J>oc<t>aT;iap 8 2 - 9 5

Cy b̂tijaT âp 7 2 - 8 7

JtnopH/yiap 7 2 - 9 3

K axH O H H T H H  o a m u  x e x H O J io r H K  cxeMacH H30!yi. 0 m 6  

6 opn jiraH  7ia6opaxopHH xaA n;HK,ox/iapH Ba o a H H ra H  KaxHOHHXHHHr 

3 K c n ^ y a x a AHOH xoccaaapHHH y p ra H H iu  6 H 3 ra  y a a p H H  o j i h i u  ya y H  

cxBMaHH mu/iaO m h k h u i  h m k o h h h h  6 e p A n ( 3 . 2 5 - p a c M ) .

A H x p a Ae H -4 > y p ( |iy p o a ^ H  n o a H M e p  B a  y H H H r  x a c o c H f la  

CyjIb(j)OKaXHOHHX Ba 4*OC(j)Op31H H O p A OH K aX H O H H X  OTIHUlHM Hr 

A aB p H H  B cap aeH H  K yflH A a rH  6 o c ^ n M a a p A a H  n 6 o p a x :  \ o m  a u ie H H  

T a f i e p a a i u  Ba w i o i a u i ,  a H x p a p e H H H  <j>ypc|>ypo.n 6 n a a n  

n o ^ H K O H Ae H c a u H H ^ a iu ,  o ^ h 3 h u j ,  j ^ y K p u x n u j  B a  o / iH H r a H  n o a H M e p H H  
r p a H y / i a j i a m .

1 7 - 1 8  o M 6 o p A a H  a H x p a p e H ,  4>yp<t>ypo./i 1 , 2  ynnarHwra 6epn.naflH
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y  e p f la n  1 0  p e a K T o p ra  y saT H Jia /iH . C y ^ a x  K H caoxa K axaaH aaxonH  
OH60 PA3 H 3 y an a rH M ra  6 e P H7iaA n . PeaKi;Ha M acca T e M n ep aT v n acn  
7 0 -80°C  r a s a  aTpo<j>Hfla  y u ia a O  T yP H uiaAH, n M H  *  S ™  
jK apaeH H  Aa BOMHHaHrH 6  coaxH H  7ammn Km aJ  ™  

noaH M epH H  n o T H H caap ra  6 e p n .n a A H Ba 12  i^ypnTrHMAa 9 5  i o o t  

K ypnT H Aa AH. K o T H p w iraH  n o iiH M e p  13  rp a H y n a x o p ra  6 e p Ha a flH v  
e p Aa  d 3=0.5MM  r a n a  MaflAa a a H a AH. y

O aH H raH  noaH M epH H  cy^b< }.H paa iii. M a iw j ia n n m  11
p e a K T o p ra  K)>oiaHaAH, y Hra  6  y /m a r n H AaH K o n u eH T p aan ra H  c y a b i a x  
k h c /io t b c h  co aH H aAH( cy H r 3 ,4 - 4  c o a x  Aa Bo MHAa noaH M ep 6 y a a AH 

c y Hr  t= 7 0  CAa 6  coaT  Aa B 0MHfla  cy ab c tm p /iaw  w apaeH H  o; ih 6 
6 o p H a a An. ByHAa H c y Hr, cyab (} )H paaH raH  n o a n M e p Hn cy a b d iax  
K H caoxacH  3 P HTMacH AaH a>KP a T H aaAH, 5 y/iHarHHA a™  
A H C TH aaaH raH  c y B 6H aaH  H ein -p ay i p eaK U H arana io Bn a a AH CyHr 
KaTHOHHT 1 1  p ea K T o p AaH H -iu a K a fla  15  4>H;ibTpra 6 e p H a a AH y HAa H 

2 4  T acM aan  T p a H c n o p T e p ra  6 e p H ^ a AH a a  25  T a iiep  Ma’v y y io T
o M 6 o p n r a  > K y H a T H a a A H .

3 .2 5 -p ac M . KaTHOHHTJiap o j ih u i  TexHoaorHK cxeinacH.
1,2,3,4,5,6,7-yaHarHHaap; 8,9-coByTrHHaap; 10-noaHHep oaHui yMyH peaicrop; 11- 

noaviMepHH cy/ib<)mp.naii](<t>oc<}iopH.ii;iauO yMyH peaicrop; 12-KypiiTriiH; 13- 
rpanyanTop; M -anax; 15-<jiHabTp; 16-6yHKep; 17,1H,19,22,23-Gout.nsnrHM xdm auie 

yxyH oM6opaap; 20-xaHflauiannapaTn; 24-aeiiTaaH TpaHcnopTep; 25-Taftep 
MaxcyaoT oh6oph.
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O / iH H ra H  no^iHMepHH < J ,o c (J )o p H ^ a u i. M aHAa;iaH raH  no*H MeD 
11 p e a ic ro p ra  K>K,aHaAH, y Hra  7 ynwarHM flaH yn « o W H  * 0C(j)0J 
6epHJiaAH Ba 3,5-4 co ax  AaeoM Hfla m u i i ix e p  6 y Ka AM, Cy Hr [ 
VJinarHMAaH 3J1iom hhhh  icnopHfl 6epH JiaAH, 6  co aT  AaBOMnAa t =70. c 
Aa (boc<j)opHaaa ii] *apaeH H  o m 6  6 o P H /,aAH. HIyHAa H ^  
io c A o p H aaaH raH  nouHM ep y^  p o p l i n  <))OCc}>op 3pHTMacHAa„ 
aacpaxH e o /ih h 3Ah, 5 y;.HarHHAa r n  AH c rn /i^ a H ra H  c y B 6H„a„ 
H e irrp an  peaKUHarana ioBH/iaAH. O iiHHraH no/iHMepHHHr 
a jiM au iM H H iu  c h f h m h h h  ouiHpHiu ynyH 11 p e a K x o p ra  OKCHA„ a HaflH. 
/iHCTHaaaHraH cya 6naaH  K>BHJiraHAaH cy H r KaTHOHHTHH 7 COaT 
Aa BoMHAa 60°C Aa 4 y/iHarHHAaH 11 p e a K T o p ra  eepH araa
KOHAG H T pjiaH raH  HHTpaT KHOIOTaCH 6HJiaH KOHTaKTJlaUJTHpHaaAH. 
CyHr KaTHOHHTHH C 6 K H H  aCTa CFIHpTHH K O H A e H T p a A HHCHHH 

KaMaHTHpn6 6opraH  j^oyiAa HaMJiaHraH 3 t h / i  cnHpTH 6nyiaH KJBHJiafln 
Ba h h * o b t  HeiiTpaji peaK pH H rana AHCTHJiJiaHraH cyB 6n.naH 
K)BHaaAH. Tafiep h o h h t  H -u iaw iAa 11 peaK T opAaH 15 ()>H.nbTpraHa 
y3aTHJiaAH Ba Tafiep Ma^cy^ioT o M 6 o p n ra  )KyHaTHBaAH.
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Ba-b3H  H O H H T JiapH H H r T3BCH<j)H( K y jI / ia H H O I  c o ^ a p w  B a
a H a a o m a p H  3;>

K y 'u iH  K H O iO T ann  K a m o H H T jia p  

Tejvw  K aTH O H H TJiap

KY-2-8. Ilo.nnMepn3aunoH TypAarH KaraoHHT, TapKn6HAa <haKa 
6h t t 3 xna HOHoreH rypy^H -  cyab<j)orypyxH -S03H M aaw yJ 
HuiKopaapra, KHcaoTaaapra ea OKCHAaoBHHaapra HHc6aTaH K)^op„ 
KHMeBHH 6apKapopaHKKa 3ra. CyBaapHH WMwaTHui Ba 
Ty3CH3JiaHTHPHUj, OKOBa cyBaapHH T 03aaaiu , rnApoM eTaaayprnHfla 
paHraH Ba h o a h p  MeTaaaapHH awpaTHUiAa, roabBaHOTexHHKaAa Ba 
MeTaaara wuiaoB OepHUiAa, HHKHHAMaapHH p ereH epapw a ^Hanm/ia 
khm c caHoaiHAa Typan MOAAaaapHH a w p a ra iu  Ba T03aaaujfla 
KyaaamtaaAH. A Haaoraapn: aM6epaafiT IR-120; AnafioH SK-1A; Aayaxc 
50; AyoaaiiT C-20; hm b k  C-12; KaCTeab C-300; aeBaTHT S-100; BapwoH 
KS; BOfJiaTHT KPS-200.

KY-2-8m. KaTHOHHT KY-2-8 hmht MOAH(}>HKauHHCH 6yaH6, yHAaH 
(J)aKaTrMHa Maxcyc AapaaoAa T03aaHrn 6waaH aw paaH g  TypaAH.

KY-2-20. floanMePH3aunoH T y p aa rn  KaTHOHHT, KY-2-8 flaH 
<t>apiyin paBHUJAa TapKH6HAa 20%  AHBHHHa6eH3oa MaBwyn. 
AHTH6HOTHKaap apHTMaaapHHH MHHepaa T y3aaPAaH T03aaauiAa Ba 
raabBaHHK HuiaaO hhkaphui 3pnTMaaapMHH T03aaaiuA a KyaaaHHaaflH.

KY-1. Hkkh <j>yHKAHOHaa noanKOHAeHcapnoH Typaarn 
KaTHOHHT, TaPKH6HAa hkkh XHa hohotbh ry p y ^n : cyabcjjorypyx -SOsH 
Ba ({leHoaan rnapoKCHa rypy^H -OH MaBxxyA-CyBaapHH (OMwaTHiii Ba 
AeMHHepaaaauiTHpHuiAa, aaKaaoHAaapHH awpaTHiiiAa, maxapaH 
CHponaapHH THHHMauiTHpHiUAa, ueaaioao3a-K0FO3 Ba TeKCiwib 
caHoaTaapHAa xyaaaHnaaAH. AHaaoraapH: aM 6epaaflT  IRA-100; HOHax 
C-200; Boi)>aTHT K.

F0B3KJIH K 3T H 0H H T aap

KY-23 (MOAH(J>HKai4HflaapH: KY-23 1 0 /6 0 , 1 2 /8 0 , 15/100C, 
3 0 /1 0 0 , 30/00M ). noaHMePH3auHOH TypAarH MaxporoBaKaH
KaTHOHHT, TaPKH6HAa 4>axAT 6HTTa HOHoreH rypy^H —  cyabtjjorypyx, - 
SO3H MaB>xyA. TypaH caHoaT TapMOKaapHAa cyBaapHH TafiepaauiAa, 
paH ran Ba h o a h p  MeTaaaapHH aacpaTHuiAa, raabBaHOTexHHKaAa Ba 
M eTaaaapra HiuaoB SepHiiiAa wHKHHAHaapHH pereH epauH fl KHaHUjfla,
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KnMe caHoaTHfla KaTaAH3aTop cH ^aTH fla KyAAaHHAaAH. A H a^or/iapn : 
aM6ep^afiT  200 , 200C, 252; aM6ep jin cT  15 ; flayaKc MSC; AeBaTHT SR- 
l2 0 ;3 e p o A H T 6 2 5 ,925.

1 5 /1 0 0 C , 3 0 /1 0 0 , 3 0 /1 0 0 M  MOfln<j>HKapna;iapH KY-23 a 3 h 
To3aAHWH Ba h h p h k  rpaHyjioMeTpHK TapKHOn 6 h a 3 h  a>xpaAH6 TypaflH; 
TH66HeTfla AopHBop npenapaTAapHH T03a^auifla, ajieKTpoHHOH- 
aAMauiHHyBHH/iapHH ojiHiufla KyjuiaHHJiaflH

K y-2-1611 . MaKporcmaioiH noAHMepH3aiiHOH Typflarw  k 3 t h o h h t ,  

xapKH6Hfla (joKaT 6 H rra  HOHoreH rypy*H  —  cyAbijiorypyx, -SO3H 
MaB*yfl. Ta^bBaHHK, MeTaAAra h i j j a o b  6epH iu  caH oaTA apn oKOBa 
cyB^apHflaH paHryiH Ba HOflHp MGTaAAapHH a>KpaTH6 oAHWAa 
KyAAaHHAaAH. AHaAOFAapn: aMfiepAHCT 15 ; 3epoAHT 625 .

ypTaM a KHCAOTajIH KaTHOHHTAap 
TeAAH KaTHOHHTAap
K<l>-7. BH(j)yHKAHOHaA KaTHOHHT, TapKH6HAa (j)OC(t>Op-KHCAOTaAH 

Ba rHApoKCHA HOHoeH ryp y y ia p n  M3B>xyA. CaHoaT apnTM ajjapn/ian  
h h a h h  Ba 6ouiK;a MeTaAAapHH copSpHHAaw Aa Ky/uiaHHAaAH.

K<J>-1m. MOHO(|)yHKAHOHaA KaTHOHHT, TapKH6HAa 4)0C(t>0P “ 
KHCA0T3AH HOHOreH rypy*H MaBWyA. CapHK <()OC(j)OpHH MeTaAAapHHHT 
MHKpoapaAauiMaAapHAaH Hyiqrp T03aAauiAa, pyx TapxH6AH OKOBa 
CyBAapHH T03aAaiIJAa, 330T-KHCAOTaAH 3pHTM3AapAaH TeMHp Ba 
3AIOMHHHHHHH TaHAOBHaH aWpaTHS OAHUIAa KyAAaHHAaAH.

FO B aKA H  K aT H O H H TA a p
K<I>-11t. MaKpOFOBaKAH KaTHOHHT, TapK H 6H A a (j)OC<j)Op- 

KHCA0T3AH HOHOFeH rypy^H  M3B)KyA. K y ulHM ' ,a  H1UAOB 6epH lU A aH  cy H r 
aTOM SH epreTH K acH A a K j^opn XApopaTAH T 03 aA au iA a  KyAAaHHAHWH 

MyMKHH.
K <!> -11-1S /100 . MaKpOFOBaKAH KaTHOHHT, TapKH6HAa <j)OC(}>op- 

KHCAOTaAH HOHoreH r y p y w  MaBwyA- CyBAH Ba opraHHK MyxHTAapAan 
TeMHpHH ajK parafi oahujas, MeTaAA MHKpo3appanaAapHAaH 
opToijioctjjaT KHCAOTacHHH syKyp T03aA auiA a, ypaHHA Ba 6ouiKa 
KHMMaT6axo KOMnoHeHTAapHH apH TM aA apA BH  cop6pH H A aiiiA a 

KyAAaHHAaAH. AHaAOFH —  AyOAaHT C-63.
K M /JO . FoBaKAH KaTHOHHT, H O H oreH  ry p y x p ia p H  cH(J>aTHAa 

(|)oc(})op-KHCAOTaAH ry p y x A ap n  MaBAtyA- 3pH T M a Ba n y A bnaA apA aH  
HOAHp Ba OFHp MeT3AAAapHH COp6UHHAaiUAa KyAAaHHAaAH.

C<l>-3. MaKpOFOBaKAH KaTHOHHT, HOHoreH rypyxyiapn CH<{>aTHAa 

4*oc^)op-KHCAOT3AH ry p y v ia PH MaB>KyA- B h o a o f h k  apHTM aAapHH
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awpaxHii. ea KOHueHTp/iauW KyjuiaHHJiaflH.
C4>-5 C<t>-3 K3TH0 HHTHHH OKCHAAaill HyAH 6hA3H OAHh 

B noaorH K  apH TM aaapH H  a w p a m m  e a  K 0H 4 e H T p ^ a u i f la , h h a h hh „ 
spH T M aaapH flan  a>KpaTHii]fla K y aaa H H a a A H . A n a a o r a a p H :  ny0 J la ? TIHlt

61, ES-463. '
K<l>n-12. M aK pofO B aK an  KaTHOHHT, H O H oreH  r y p y jy ,

CH^iaTHfla <J)Oc<j)op-KMcaoTaa n  ry p y v ia p n  Maswyfl. Ka^  
saeMeHTaapHH (ck3hahh, h t t Phh , a a H ra H) y m a a 6  o a h u i Ba a>KpaTHg 
o am uA a, apH TM aaapH H  MHUibHK Ba cy p b M aA aH  T 0 3 a A au iA a  

hhahhhh  a>KpaTn6 oaHWAa KyaaaHHaaflH. A H aaoraapH  -  AyoAafiT C- 
62;H0Acairr X-219.

Cfl<J>-2. MaKporoBaKaH KaTHOHHT, HOHoreH rypyxaapH  cnijiaTHAa 
6 h o 4>o c <|>o h  rypyv iapn  MaBwyfl. BHoaorHK apHTMaaapHH awpaTHiu Ba 

KOHueHTpaauiAa KyaaaHHAaAH.
KP4>-2n; -4n; -5n; -8n ; - lO n ; -1 6 n . IloaHMepH3auH0H

KaTHOHHTaap, FOBaKAH Ty3HAHinra a ra , (j>aKaTrHHa (tJoc^opKHcaoTaaw 
HOHoreH rypyxaapH MaBa<yA y3HHHHr 6n;opH A apaw aaH  T03aaHrH Ba 
xoccaaapHHH v&vna THKaaHHUiH 6HaaH aw p aa n B  TypaAH. XaM 
aHaaHTHK, *aM npenapaTHB MaKcaAaapaa opraHHK MOAAaaapHH, 
jQ'cycan, tbmhp 6npHKMaaapHHH aa<paTH6 o a h iu  Ba T03aaauiAa KeHr 
i^yaaaHHaaAH. AHaaorH — AyoaaiiT C.

KP<t>-3nT40; -5nT 40; -20T . noaHMepH3auHOH KaTHOHHTaap, 
MaKporoBaKaH Ty3HAHiura a r a ,  (])aK£TrHHa 4>oc(t>op-KHcaoTaaH 
HOHoreH rypyxaapw MaBa<yA- KyaaaHHAHiu co x aaa p n  KP<J> 
MaKporoBaKaH KaTHOHHTaapHra x,oc

KyHCH3 KHCAOTajIH KaTHOHHTJiap
KE-2. (KB-2-4 m o a h ( |)h k 3 U h h c h ) .  ri0AHMepH3auH0H TypAara 

KaTHOHHT, T apK H 6H A a 6H T T a H O H o re H  r y p y j y i  -  K a p 6 o K C H a  r y p y x H  (- 

COOH) MaBwyA- Kyn B a a e H T a H  M e T a a a a p r a  H H c 6 a T a H  wmopH 

t 3 h a o b h 3 h a h k k 3  ara Ba K o 6 a a b T , H H K e a b , x p o M  Ba  6 o u iK ;a  M eT aaaap H M  

c a H o a T  Ba  O K o sa  c y Ba a p A a H  a> x p a T H 6  O A M iuA a, T y 3 a a p  H O M aK o6aapH H H  

KaabAHH Ba MarHHHAaH T03aaauiAa aHTH6H0THKaapHH co p 6 4 Haaauj Ba 
aM H H O K H cao T aaap H H  a w p a T H u iA a  K y a a a H w a a A H .  A H a a o r a a p H :  HOHaK 

C-270; n ep M y T H T  H-70-C; B a p n o H  KC; BO<j>aTHT CP.
K B -2-4 MOAH(j)HKauHflCH KE-2 abh TapKH6HAan AHBHHHa6eH3oa 

M aewyAAHrH 6w aaH  aa<paaH 6 T ypaA H . T H 6 6 n e T , T H A poM eT aaayprH H A a, 
H H K eaaH  Ba Ko6aabTAH ap H T M aaap H H  T eM H pA aH  T 03aaau iA a
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KynJiaHHJiam A H aA ornapH : A y o A a ih - T -4 6 4 ; hm3k Z-5; aepoA H T  2 2 6  

KB-4 (K B -4 n -2  M O flH ^m cauH acH ). noA H M epH sapH O H  r y p a a ™  
K3TO0HHT, TapKH6Hfla 6hP X H A A arn HOHoreH ry p y jy ia p H  -  Kap6oKCHA 
rypy K aap H  (-COOH) MaB>Kyfl. KE-4I1-2 hhht MOAHtfmKapHHCH KB-4 aaH 
Ta P KH6Hfla r n  A HBH H Ha6eH 3oa M aBxcyaAHrH 6 ha3 h a w p aA H 6  T y p a f lH 
y HHHr hkkh BaAeHTAH K aTH O H aapra H H c6aTaH iokoph 
TaHXOBMaHJiHKKa a r a  6yA raH A H rH  ca6a6A H  6H K ap6oH aT  KarrHKpiHKHH 
fjyKOTKUifla, HOM aKoeaapHH r o a a x a u jA a .  T a p Kn6H A a c e a x a a p y in  
Aap a w aA a  6hP BaAeHTAH KaTHOHAap 6 y / i r a HAa ap H T M ax ap A an  Kyn 
eaAeHTAH KaTnoHAapHH T o aaA a iu A a KyAAaHHAaAH. A H aA orA ap- 
aM6epA aH T IRC-50; AyoAaHT C C -3 ; B apnoH  CP; 4 eo K a p 6  2 2 6 ; aepoA H T  
2 26 .

FoBaiOIH KaTHOHHTAap
KB-2-7I1; -ion B a  KB-4-l-on. 3A eM eH T ap 3B6HOHHHT 

Ty3H A H iunra K ypa KB-2 Ba K B -4  r a  y x rn au i. O x n p rH A apH A an  n o A H M e p  

KapKaC H  FO B3K ^OCHA K H A y B H H A a p  6 H A 3 H  M O A H lJ H K a A H H A a H ra H A H rH  

6HAaH ax<paAH6 TypaAH.

K-S. FoBaKAH MOHOtjjyHKAHOHaA KaTHOHHT, HOHOreH r y p \n a p H  
CHijjaTHAa K ap60KCHA r y p y x A a p  —  (-C O O H ) MaBxcyA- K yscH 3 
KHCAOTaAH, HeHTpaA B3 H U I K f l p H H  My^HTAapABH M6T3AAapHH 
copfiuHH A aiuA a xam a3  T n 6 6 H e T A a  KyAAaHHAaAH. A HaAorH  —  
aM 6epA aiiT  IP S -50 .

K-7. MaKpOFOBaKAH MOHO<}>yHKUHOHaA KaTHOHHT, HOHOreH 
rypy>yiapH  CHtJiaTHAa Kap6oK CHA  r y p jo y ia p n  MaBJKyA- O praH H K  
MOAAaAapHH a * p a T H 6  OAHuiAa KyAAaHHAaAH.

KMfl. MaKpOFOBaKAH MOHO(j)yHKUHOHaA KaTHOHHT, HOHoreH 
ry p y x A a p n  CH(J)aTHAa Kap6oK CHA  r y p y jy ia p n  MaeiKyA- noA HBaAeHT 
MeTaAAAapHH TapKH6HAa KaM MHKAopAa KaTHAOHAap apaA aiuM acH  
6yAuiaH apHTM aAapAaH a?KpaTH6 OAHuiAa.

KM-2n. MaKpOFOBaKAH KaTHOHHT, TapKH 6H Aa HOHoreH 
ry p y x A a p n  CHcJjarnAa K a p 6 o K C H A  r y p y x / ia p n  (aco c aH ) Ba bm ha  
ry p y x A a p n  (xaM  MHKAopAa) MaBJKyA- TapK H 6H A a 1 0  abh  1 5 % .  Ta 
AHBHHHA6eH30A MaB>KyA. X o ccaA ap H  GyfiHHa KB-2-7n Ba K E -2 -1  r a  
yx u iam . 3pH TM aA ap Ba pyA aA H  nyA bnaA apA aH  MBTaAAapHH 
copOAHHAauiAa, aaeK T poA H T A apH H  TeMHpAaH T o 3aA auiA a, 6noA orH K  
apHTM aAapHH T 03aA am  Ba A eK apO oH A auiA a KyAAaHHAaAH. 

A H aao rA apH : AyoAaHT C -4 6 4 ; h m h k  Z -8 : BapHOH KSM .
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C M M  (eK H  K -6 ) .  M aK p o T y p ^H  MOHO(j>yHKUHOHaa KaT 

HHoreH  r y p y v a p H  cH<j>axHAa KapOoKCHn  ry p y * H  Ma B>Kyfl. C yiw  " J

T a fle p a a u if la  M eTa^/iapH H  a>KpaTH6 o ^H iiiA a  K y ^ ^ a H H fla f lH . '

KPK-1; In- -2n; -5n; -8n; -12n; -16n; -20n; .24n 
noaHMepMaauHOH KaxHOHHxaap, ro e a io iH  x y a H A H w ra  a ra , x a P KH6H„J 
ibaKjax Kap60KCHa H onoren  rypy>y.apH w a e ^ .  K ) K o P h  A apa)Kaa 
ToaaaaHraHaarH  ea xo cca / iapnHHHr KaH xa x h k ^ 3 h h u j h  6 n/,aH a>KpaA„6 
xypaftH. BHOKHMeBHfi npenapax^ apH H  a>KpaxH6 o a h u i  s a  x o 3aAauifla 
noaHBaaeHT MeTaaaapHH co p6A H H aau iAa  K ya a a H H a a A H . A H aao raapH! 
aM fiepaafix IRC, XB; 6nopeKc; HOHaK C, Kacrre/ib  C; n epM yxnx H; 

i;eoKap6.

lOKopn acoaiH aHHOHHTAap 
TeAAH aHHOHHTAap

AB-17-8. rioanMepH3au,noH TypAa rn  aHHOHHT, TapKH6HAa SHrra 
HOHoreH — 6eH3H.nTpnMeTH.naMMOHHH.nM rypy^H  MaBJKyA. CyBaapHH 
TaHepjiaiuAa k b m  AHCCopHajiaHaAHraH KHCAOTaaapHH Hyi\OTHUipa, 
rMApoMeTajuiyprHflfla HHK,HHAHaapHH pereH epapH H  KHAHiiiAa, 
KaiiTapMa Ba OKOBa cyBaapHH T03aaaiiiAa, KHMe Ba (j)apMaueBTHKa 
caHoaTnapHAa TypaH MOAAaaapHH T03aAam Ba aa<paTHuifla 
KyaaaHHaaAH. K Y -2-8  KaTHOHHTH 6nnan  6HpraaHKAa cyBHH nynyp 
Ty3CH3naHTHpHuiAa KyaaaHHaaAH. A H aaoraapH : aM 6epaafiT  IRA-400; 
AayaKC 1, 11; AyoaanT A -101; AnanoH S A -10A; Karreab A - 500; aeBaTHT 
M -500; 3epoaHT 1-T; BO(])aTHT SBW .

A B -17- 8mC. A B -17-8 h h h t  MOAH(j>HKapHHCH, oxHprHCHAaH  yra 
T03aaHrH SnaaH a>KpaaH6 TypaAH. CyBHH n y n y p  T y3CH3aaHTHpHUJAa, 
XAMAa 03HK-0BKaT caHoaTHAa Ba T H 66H eTAa KyaaaHHaaAH. 
AHaaoraapH: aM6epaaHT IRN -78; A y o a a f iT  A P A -366 .

AMI1. MoHO(|>yHKAHOHaA aHHOHHT, H o H o re H  ryp yv ia p H  
CH^aTHAa 6eH3HAnHpHAHH ryp y jy ia p H  MaBacyA- T a p K H 6 HAa 3,5 A aH 4 % 
rawa AHBHHHa6eH3oa MaBayA. X ao paH  M y*H T aapA aH  h o a h h  awpaTH6 
o ah lu ab  Ba HHKeaan aaeKTpoaH TaapH H  p y x f la n  T 03aaauiAa 
KyaaaHHaaAH. AHaaorn : nepMyTHT SK; BapHOH AP.

AMfl-1. MoHotJjyHKpHOHaa aHHOHHT, TapKHOHAa 
6eH3HanHpHAHHAH HOHoreH ry p y x p ia p H  MaBwyA.
TH ApoM eTaaayprnaAa, o«;oBa cy BaapH H  T 03a a a u iA a  Ba cyB  T03aaauj 
aapaeH aapH Aa  KyaaaHHaaAH.

A-6. BH(()yHKAH0Haa, TapKH6HAa HOHoreH ry p y x p ia p n  CH<}>aTHAa
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yn/iaM HH Ba TypTAaMWH reTepopH K A H K  a30A  T y p A a rn  a3 0 T  ry p y x /ia p w  
MaBwyfl. H opflopH , HHTpa/i Ba KyHCH3 u j h k o p h h  M yxH T ^apflaH  
MeTaAAAapHH co p 6 p H a a a u jf la  KyAAaHHAaAH.

FO B aK A H  a H H O H H T B a p

A B -1 7 I1  (MOAH^HKapHAAapH: 1 7 - 1 0 n / 0 , 6 ;  1 7 - l o n / 0 , 8 ;  17 ­
12 1 1 /1 ,0 ) . flo/iHMepH3apHOH T y p f la r n  M aK p o ro B aio iH  aHHOHHT, 
KHMeBHH crp y K T y p acH ra  Kypa A B - 1 7 -8  r a  y x m a m . MoAH<j>HKapHHAapH 
A B -1 7 n  flaH TapKH6HflarH  a h b h h h a 6 6 H 3 o a  m h k a o p h  (1 0  a 3 h  1 2  %  

r a a a )  6 n n a n  4>apKyiaHaAH. K y a c H 3  flH C C opH apH a/ioB H H  KHCAOTAap 
noHyiapHHH fiyxoT H iufla, rnaK ap spH T M a/iapH H H  paH rcH 3A aH T H pH iij Ba 
fleH O H aaiiifla, KHMe caHoaTHfla K aT aA H 3aT op  CHifiaTHfla HyayiaHHTia/iH. 
K y -2 3  KaTHOHHTH 6 h A 3 H  6H praB H K fla M0>K6T O b l T b  HCn0Ab30B3H pj\n 
ra y f io K o ro  oOeccoAHBaHHfl Boflbi. A H aA orH : aM O ep aa fiT  I R A - 9 0 0 ;  
aM O epA H cr A -26 , A -27; f la y ax c  M SA -1; f ly o a a H T  A -1 6 1 ; AeBaTHT M P - 
5 0 0 ; 3epOBHT M PF, KMP.

A B -2 9 -1 2 I1 .  no/iHM epH3apHOH T y p p a rH  M aK poroB aio iH  a h h o h h t ,  
TapKH 6H fla (jiaKaT 6 n p  TypAaFH —  6eH3HAAHMeTHA3TaHOAaMMOHHHAH 
ry p y x A a p n  MaBH<yfl. /(HBHHHA6eH30A TapKHOH 1 2  % . CyB T a fiep A au iA a  
Ba oKOBa cyB/iapHH T 03aaau jfla  K y n j ia H U J ia fin .  A H a a o n ia p H : a M 6 e p a a H T  
IR A -910 ; aM6epAHCT A -29; flHaHOH P A -4 0 4 ; A yoA afiT  A -1 6 2 ; AeBaTHT 
M P -6 0 0 ; 3epoyiHT MP.

A M -n . riOBHMepH3apHOH T y p A arH  FOBaKAH 3 h h o h h t .  M oH oreH  
ry p y v ia p w  CH<j>aTHfla —  6eH3HATpHMeTHAaMMOHHHAH r y p y x a a p H  
MaB>Kyfl. rH flpoM eT aaayprH B fla  x aM fla  O h o b o th k  spH T M anapH H  
T 03aB au ifla  KyAAaHHAaAH. A H a a o ra a p n :  aM O epA aH T U R A -900C ; flH afloH  
PA; H M aicS 5 -4 0 , S 5 -5 0 ; K acreA b A -5 0 0 P ; B a p n o H  A IM ; 3epoA H T  M PF.

A M Il-n . M aKporoBaKBH aHHOHHT, 3A eM eH T ap  K aT opA apH H H r 
KHMeBHH Ty3HAHUIH 6yHHH3 AMH HHHT aHa/IOTH XHC06AaHaAH. TaH TaJI 
Ba h h o 6 h h h h  ceaeKTHB aw paT H m A a, HHKeAb, K oO aabT, pyx, Ba 
K yprotuH H  6npHKMaBapHHH ajKpaTHui m a p a e n n a p ^ n a  KyAAaHHAaAH.

A T -1 . nOBHMepH3apHOH T y p fla rH  MaKpOFOBaKAH aHHOHHT. 
3pH TM aA ap Ba nyA bnaA apA aH  paH rA H  M eTaA A apH H  aw p aT H iu A a  x a m a s  
OKOBa cyBAapHH T03aAam Aa K y j t j i a u n n a a n .

B f l - lA n .  MaKpOFOBaKAH KOMnAeKC KOCHA KHAyBHH 
BHHHAnnpHAHHAH aHHOHHT, HOHOTeH r y p y \A a p H  CH<t>aTHAa 
MeTHAnHpHAHHAH Ba TlHpHAHHAH a3 0 T  T ypyX A apH  MaBH<yA- TapK H O H A a 
1 0 %  AHBHHHA6eH30A M3B>KyA. PaHTAH, OFHp Ba HOAHp M eT aA A ap  
THApoMeTaAAyprHHCHAa xaMAa TH 66H eTA a KyAAaHHAaAH.
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Bn-3An. MaxpoFOBaioiH KOMnyieKC koch/i
BHHH/innpHAHHiiH aHHOHHT, H O H oreH  r y P y v i a p „  

MeTHJinHpHABH.nM Ba h h p h a h h a h  3 3 0 T  r y p y x ^ a p n  M aB w y a . T a p K6 H?  
8 %  AHBHHHA6eH30A MaBrcyA- K yA A aH H A H iu c o ^ a c H  B n - lA n  r a y x iu a u ,

_ _ .  .   - i t i u A u u T  T a n v u f \ u  n n  i m » . ____H<1>0. M a K p o r o B a K / i H  b h h o h h t ,  T a p K H 6 H f l a  HOHoreH r y p y ^ , ,  

CHt|)3THA3 -  (J)OC(J)OHBH aCOCAapHHHF TypTA3MHH r y p y ^ a p n  M a a j ;
rH A p o M eT a^ y p rH B A a , c a H o a r  r a w A a M a  c y Bjia p n H H  Ba 6H oA orHK

3pHTM3/iapHH T 03a jia iuA 3
A PA -ln; -2n; -4n; -5n ; -8 n ; -1 2 n ; - 2 0 n ; - 2 5 n . n o A H M e PH3aAHOH

TypAarH FOBawiH aHHOHHTAap. TapKH6 HAa aMMOHHHAH acocAapHHHr 
TypTBaMHH HOHoreH rypyx^apH MaB>KyA. TapKH6 HAarH 
AHBHHHA6eH30A MHKflOpH (1 A3H 25 % rawa) 6 HA8 H aWpa^HS TypaaH. 
IOkoph T033BHK Aapawacn Ba xoccajiapHHH KafiTa THKAaHHiun 6HaaH 
TaBCĤ AaHaAH- K h m 6 Ba (j^PMapsBTHKa caHoaTAapnAa Typ.au 

spHTMaaapHH T03aaaui Ba axrpaTHiUAa Ky-BAaHHAaAH. AHaaoraapw: 
aM6epaaflT IRA; 6Mop3A AG; 6 HopeKC RG; AnafioH SA; Aayaxc 1; 
AyoaaviT A; HOHaK A; KacreAb A; HOAcaHT SBP; nepMyTHT S; 3epoAHT FF.

APA-2nT40; -3nT 40; -5 n T 4 0 ; -8 n T 4 0 . MaKporoBaioiH
aHHOHHTJiap APA MHKpoFOBaKAH aHHOHHTJiapHHHHr aHaaorw 
\Hco6BaHaAH.

ACA-3-8n. floAHMepH3auHOH TypAarH f o b 3 k a h  aHHOHHTAap. 
TaPKH6HAa HOHoreH rypyx,H CH(J>aTHAa i i h p m a h h a h  rypyxyiapn MaBwyfl. 
lOi^opH T033J1HK Aapawacn Ba xoccaAapHHH K;afiTa THK/iaHHiuH 6HAaH 
TaBCH(j)aaHaAH. Khm6 Ba (JiapMaueBTHKa caHoaTAapHAa TypjiH 
3PHTMajiapHH T03aaauj Ba awparaLUAa nyAAaHHAaAH.

A C 4-4-ln; -2n; -5n; -8n . noAHM epH3auncm TypAarH FOBaioiH 
aHHOHHTAap. TapKH6HAa HOHoreH ry p y x y i  CH(j>aTHAa -N*(CH2CH20H)3 

KypHHHUiAarH ry p jo y iap H  MaBXcyA. T a p K H 6 n A a  AHBHHHA6eH30A 
m h k a o p h  1 a s h  8 %  raw a. K )k;oph t o 3 3 a h k  A a p a w a c H  Ba  xoccaAapHH H  

Kaih-a THKAaHHuiH 6HAaH TaBCHijjAaHaAH. KwMe Ba (J>apMapeBTHKa
caHoaTAapHAa TypAH apHTMaAapHH T03aAaui Ba awpaTHWAa 
KyAAaHHAaAH.

KyMCH3 aCOCAH aHHOHHTJiap 
PeAAH noAHMePH3auHOH T ypA arH  aHHOHHTAap 

A H -18-8. Ahmohht, HOHoreH rypy jy iapH  CH^aTHfla 
6eH3HAAHMeTHAaMHH rypyx/iapH MaB>KyA- 0«;oBa cyBAapHH T03aAauJAa 
KyAAaHHAaAH. AHaAorn — BapnoH ADA.

AJH-21 (MOAH(j)HKaAHAapH A H -2 1 -6 -1 4 ) . IloAHijayHKAHOHaA
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aHHOHHT, H O H oreH  ry p jo y ia p H  cn<j>aTHfla 6np.naMHH Ba h k k h ^ ih m m h  
aM H H o ry p jo y iap H  MaBwyA. M oAH<jwKapHH.napH T a p x H 6 H A a rH
^ H B M H H /i6 eH 3 0 ^ i M H i^ o p H  gH JiaH  ax<pa.nH 6 T y p a f lH :  m o c  p a B M iu f la  6  B a  

1 4 % .  rH flp o M e T a ^ ^ y p rH H fla  paH M H  Ba h o a h p  M eT ayi/iapH H  a>KpaTH6 
o ^ m u f l a  K y-n.naH H.naAH.

71H -22-8 . riojiH(()yHKpHOHayi aHHOHHT, h o h o f b h  ryp y jy rap H  
cniJiaTHAa 6Hp;iaMHH Ba h k k h / I 3 m h h  aM H H orypyjyiapH  MaBH<yA. CyB 
Tafiep^aujfla ( 6 h p h h h h  6 o c k h h ] ,  oKOBa cyB^apHH T03a.naw Aa, 
a^eicrpora^bBaHHK Ba rHApoMera.n.nyprHH caH o a iv iap H fla  
KynJidHHJiajXH. AH a^ orn —  BapnoH AED.

A -5 . MoHO(j)yHKpHOHa^ aHHOHHT, HOHorsH r y p y v ia p n  cncJiaTHAa 
yH/iaMHH re T e p o p H O H K  a30T r y p y v ia p n  MaB>KyA. A rp e ccH B  
M joynviapAaH MeTaaaapHH >KpaTHto onHWAa Ba M K o p n  X A poaT Ta/ia6 
KHiiyBHH cyB Tafiep^aui wapaeH-napHAa Kyn.naHH.naAH.

A -7 . MoHocjiyHKUHOHa^ aHHOHHT, HOHoreH r y p y v i a p n  CH<J>aTHAa 
ys^aM M H  reT epopH K JiH K  a30T  ry p y x /ia p n  M aBacyfl. rH f lp o M e T a y i/iy p rn H  
Ba T a 6 6 n e T f la  Kyn.naHH.naAH.

F OBaKJiH noyiHMepH3apHOH TypAarn amfOHHTJiap
AH-18n (MOAH(j)HKauHH^apH: A H -1 8 -1 0 n , -1217). M a K p o ro B a io iH  

aHHOHHT, KHMeBHH CTpyinypacH ra Kypa A H - 1 8 - 8  ra  yxiuarn, 
OXHprHCHflaH TapKHfiHAarH AHBHHH^6eH30A M H K A O p H  (10  Ba 12 %] 
6n.naH <()apKyiaHaflH. OKOBa cyB/iapHH T03a.naui, cyB H H  

Ty3CH3/iaHTHpHUJ, (j)OpMaaHHHH T03aBaUl, OJITHHHHHr UHaHJIH 
KOM n^ieKcaapHHH n y /ib n a /iap A aH  axqpaTHW Aa K y/i/iaH H B aflH . 
AHa.nor.napH: aMfiep^aflT IR A -93 ; aM0ep.nHCT A -2 1 ;  iie B a T H T  M P -60; 

B a p n o H  A D A M .
A H E - 1 . MaKporoBaK/iH 3 h h o h h t ,  TapKO HAa 4>aKaT 6H ira  

HOHoreH rypyx,H —  h k r h j i b m m h  MaBxcyA* Ta6H H H  cyB/iapAaH Ba 
TexHO/iorHK spHTMayiapAaH 6opaT-HOHnapHH c g / i b k t h b  aacpaTHO  

ojiH iiiAa KyyiAaHHiiaAH. A H aaorn  —  aM6epjiaHT X B -2 4 3 .
A H - 8 0 - 7 n .  M a K p o ro B a o H K  nojiH<|>yHKUHOHaji 3 h h o h h t ,  

TapKH0Hfla HOHoreH ry p y y ia p H  CH<j)aTHAa 6HpnaMWH Ba HKKH/iaMHH 
aM HHorypyxAapH MaBJKyfl. CaHoaT apHTMa-napHAan BO.nb(j>paM Ba 
Mo^H0AeHHH ax<paTH6 o^HUJfla Kyn.naHH.naAH. A H anorH  a M S ep jiafiT

IRA-900.
A M -7 . M aK poroB aio iH K  nonH^yHKUHOHa^i 3 h h o h h t ,  T a p x n g H A a  

H O H oreH  ry p y x p ia p n  CH^aTHAa a^incjiaTHK « ;aT o p H H H r 6 h p b 3 m h h ,  

HKKHAaMHH Ba yHAaMHH aM H H orypyxA apn , aM H A r y p y jy ia p n  Ba KaM
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M H W o P A a  K ap fio K C H /i r y p y v i a p n  M a siK y A . rHflpoMerouiyprHH^, ^  

T a f le p a a u iA a  w ap aeH A ap H A a  a a  OKOBa cyB A apH H  T 0 3 aA auiA a 

KyAAaHHAaAH.
A M -2 B . A p a A a u i  a c o c J iH  MaKpoFOBaKTin 3 h h o h h t , T a p KH6Hfla 

H O H o reH  r y p y v i a p n  cH<j>aTHAa 6 e H 3 iu if lH M e T M J ia M H iu iH  Ba 

f l n 6 e H 3 H ^A B M eTM ;iaM M O H H ^ ;lH  r y p y x / i a p n  M aB>KyA- n y ^ b n a j i a p ^ aH
a^KpaTHUi, OKOBa cyBA apH H  T 0 3 a A a u i w a p a e H A a p H A a  T y p ^ H 

3/ieM eH TJiapH H  a> xpaT nm  Ba K O H u eH T p /iau ifla  *aM A a m o a h 6 a 6 h h h  
h o p a o h  nyA bnaA apA aH  ce/ieK TH B a w p a T H 6  OAHLHAa KyAAaHHAaAH 
A H aA orA apH : aM 6epA aviT  XE-124; A ayaK C MWA-1; A y o A a iiT  A-368, A-
369; 3epoAHT MPH.

noAHKOHfleHcaAHOH TypAarH aHHOHHT/iap 
AH-1. rioAHtjjyHKHHOHaA aHHOHHT, T a p K H 6 H A a  HOHoren 

ry p y v ia p n  CH<j>aTHAa HKKHAaMHH Ba t p h 33h h a h  x,aAK£ra 6orAaHraH  

yMaaMHH aM HHorypyxAapH M3B)KyA. rH A p o M e T a A A y p rn a A a  
m o a h 6a b h h h  a>KpaTH6 OAHiuAa ^aMAa rn A p o A H 3  caH oaTH Aa neH T03
rHApOTH33THHH CyAb<j>aT KHCA0T3CH Ba 6 ye iy io B H H  MOAAaAapAaH  

T 03aA auiA a KyAAaHHAaAH.
AH-31 (MOAH(})HKauHAapH: AH-31h, -3 ir ) .  noAH ĵyHKijHOHaA

aHHOHHT, TapKH6HAa HOHoreH ry p jo y ia p n  CH ^ aTH Aa aAH^aTHK  
KaTOpHHHr HKKHA3MHH Ba yHA3MHH a M H H O ryp yjy ia p H  M3B)KyA. CyB 

TaiiepAauiAa (6h p h h h h  6 o ck;h h ) Ba TapKOK; MeTaAAapHH  
c o p 6 AHHAauiAa KyAAaHHAaAH.

AH-2<t»H. nOAHtjjyHKAHOHaA aHHOHHT, Ta p K H 6 H A a  aAH^iaTHK 
KATOpHHHT HKKHA3MH Ba yHA3MHH aM H H O rypy* A apH  Ba KaM MHKAOpAa 

^JeHOA rypyx/iapw MaBwyA- TapK H 6n A a KaM M H K A opA a ry M y c  MOAAaAap 
6yAraH cysAapHH AeM HHepaAAaniTHpHUJAa, m aB e A  k h c a o t 3c h h h  
cop6uHHAaiuAa, t h a p o a h 3 Ba ueAAK)A03a-K;0F03 caHoaTHAa 

KyAAaHHAaAH.
CB-1. riOAH(|)yHKAHOHaA aHHOHHT, T a p K H 0 H A a  HOHOreH 

ryp y\aa p H  CH<}iaTHAa O H - Ba ry p jo y ia p n  MaBJKyA- B op H H  HOMaKo6 

Ba oKOBa cyBAapAaH a>KpaTH6 OAHiuAa K yAA aH H A aAH .
3A3-10n. a p a A a u i acocA H  re A b  C T p y ic ry p aA H  noAH(J)yHKUHOHaA 

aHHOHHT, TapKH 6H Aa H O H oreH  r y p jo y ia p H  cH (j)aT H A a aAH<)>aTHK 
KaTOpHHHT HKKHA3MHH Ba yHAaMHH aM H H O rypyX A apH  B a TypTAaMHH 

3MM0HHHAH aCOCAH r y p y V ia p H  M3B>KyA. CyBAapHH 
A eM H H epaA A aujTH pH iBA a, T apK H 0H A a KaM m m k a o p a s  opraH H K  
MOAAaAap 6 y n ra H  cyB A apH H  T y3C H 3A aH T H pH uiA a; f h a p o a h 3
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3p n T M a /iap n , T H 6 6 H erfla  ra io K o sa  CHponaapH, osHK-oBKar 
Cy r  3a p / l06HHH, KHMe CaHOaTHfla 3THA CnMpTHHH KI 
a /ib A erH fl/iap  apaaa iiiM aaap H flaH  T 03aaau ifla  kv ; 
A H a a o ra a p H : A y o a aH T /I-30; K acT eab71-100, b o ^ t h t  L-600.

< £ t caH oaT H A a 
KHcnoTa Ba 

K yaaaH H aaA H .

<l>yp(j>ypoji a c o c w fla  c m r r e a  K H jin m ra H  HOHm viap 
Ky-*C. O ypcjjypoA  Ba c t h Po a  acocHfla CHHTes KHAHHraH 

noaHKOHAeHcapHOH T ypA arn  cyabKaTHOHHT, TapraSH A a (jja^aT S u r r a  
xn.fi HOHoreH ry p y x H  -  cy ab ifio ry p y x ji -SO3H MaB>Kya- H u iK o p aap ra , 
K H c a o T aa a p ra  Ba OKCHAAOBHHaapra HHcSaTaH roi^opH k h m S b h h  
6apK apopaH K K a a r a .  CyBa a p H n  lOMUjaTHUj Ba Ty3CH3aaHTHPHui, OK,oBa 
c y Ba a P HH T 0 3 a a a m , rn ,qpoM eT a/i/jyp rna fla  p a H ra n  Ba h o a h P 
M eT aaaapH H  axrpaTHHJAa, raabBaHOTexHHKaAa Ba M eT aaara n u iao B  
6epnLU fla, KHMe caHoaTHfla TypaH  MOAAaaapHH aatpaTHUi Ba 
T03a a a m f la  K yaaaH H aaA H .

Ky-«M>. (I>yp4>ypoa Ba CTHpoa acocHfla c h h tc 3  k h a h h t3 h  
noaH K O H fleH capH O H  T y p fla rn  <j)Oc<j>op-TapKH6aH KaTHOHHT, TapKHSHAa  

(J>aKaT S n r r a  XHa HOHoreH ry p y x ji -  <j>oc(}>aT rypy jy iap  PO (O H )2 MaB>KyA- 
H iu K o p a a p ra , K n c a o T a a a p ra  Ba OKCHAaoBHHaapra HHc6aTaH k>koP h  
k h m S b h h  S a p K a p o p a n K K a  ara. PHApoM eTaaayprH HAa paHraw Ba h o a h P 
M e Ta aaa p H H  axcpaTHUJAa, raabBaHOTexHHKaAa Ba M eTaaara H iu aoB  
S ep H u iA a , OKOBa c y Ba a P HH o f h P M eTaaa HcwaapHAaH T03aaauiAa  
K yaaaH H aaA H .

<!>Br. O y p (j)y p o a , 6eH3oryaHHAHH B a noaH aTH aeH noanaM H H  
acocH A a CHHTe3 KHAHHraH KyncH3 a c o c a n  3 h h o h h t . OKOBa cyBa a P HH 
o f h p  M eT aaa  HOHaapHAaH T 0 3 aaau j KyaaaHHaaAH.

< l> H r .  O y p 4 > y p o a ,  A H c fre H H a ry a H H A H H  Ba n o a H 3 T H a e H n o a n a M H H  

a c o c H A a  C H H T e 3  K H A H H ra H  K y n c H 3  a c o  c a n  3 h h o h h t .  

T H A p o M eT aaay p rH a  caHoaTH apHTM aaapHHH xaaaKHT K^iayBHH 
H O H a a p A a H  T 0 3 a a a u iA a  K y a a a H H a a A H .

<Pyp<j>ypoa, SpoMaH SeH3Ha Ba noaHSTHaeHnoAHaMHH 
acocHAa CHHTe3 KHAHHraH noAHKOHAeHcapHOH TypAarH 3 h h o h h t . 

Bai>3H M eTaaaap HOHaapnra KOMnaexc k o c h a  k h a h i u  xoccaaapHra ara.
<1>A-BX. ct>yp<j>ypoa, x a o p a n  6 e H 3 n a  Ba noA H S T H aeH noaH aM H H  

a c o c H A a  CHHTe3 K,HAHHraH noAHKOHAeHcapHOH T y p A a rn  3 h h o h h t .  

B ai)3 H  M e T a a a a p  H O H a a p n ra  K O M n a e K c x o c n a  k h a h i u  x o c c a a a p n r a  a r a .
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