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Cnenona.rens~o, ~ p a ~  aMe,wqgre 3 J r e w ~ ~ b 1 B  norea 
o ~ p x ~ a ~ e n b ~ a r 8 ,  YeM -Q,41 B, MOW pe,araposan c ~onoii c' swene 
eoaopona. 

r Z p ~  maa~oaeiicmm M&OB c w.qoii ~ o t e ~  6- ,IOM cnpax: 
1) 0 6 p ~ y l o ~ k c n  m,qpo~~aq wmwna eopoolo p a c ~ ~ o p  B BoRe, w pea 

npoTeKaeT 6ec r rpe~cr~em6,1 i~mep :  
2Nq* + 2&QcN -2NaOqPt +Hzk) .. 
2daiW + 21tlJzQf=) * Z Z N ' ~  + ZOEbj + Hz(fl , 

, A Gom, ~ T W J I L  0,OPJ -23q,4@ ' *%2,l3 -157,4 0,OO - -- 
A -2'157,4 - 2- 262,1;3 - (-Z 434) =F -364.26 @@ ; 
2) 06pWylOJL&k% rHAPOSFHA 84eStjJdTI8 T P Y W O P ~ C T B O P ~  3 BoAe, 

TepMOAHHaMKtIeCW B03MOEXM wmK8 q T E F 9 p J K U  ire ITpoTeKaeT, H W p f i M e p  : 

Mg ck, + 2EzqW) =Ma c ~ H ) z , ,  + H2(r) , 
A ~ 2 9 8 ,  K&A~MOJIL 0,oo - 2 3 ~ ~ 4  -a33,7 o,oa 
AG0298xp = -833,7 - (-2237,4) 7 -3583 x&&$ , I #  

IIP = 1,230-". 

BCneACTBUe IIaCCUBE~OBaHUSl o6pa;!-c~ Ha,  UX IlOEpXHOCTU IIPO¶H 

HepaCTB0pHMbIMI-i OKCEiqHGIMR lTJZeM(aMX3 (id, ZlT %? ~pyh .~e ) .  

B s a ~ ~ o n e i i n ~ s i e  M-OP c e o ~ ~ ~ ~ ~ l p ~ ~ o ~ a ~ u  wenfi4eii 
I .  

C BOA*:& p a c ~ ~ o p a u ~  mmoiieii' ~ 0 ~ e ~ c ~ ~ o ~ a ' T i  ~ s ~ a n n ~  
AQCTiITOqHO. OTpkA@TeJIbSWMH 3JXehTpOIMbIMH lTOTeHI$IMJT3MH, ~ M ~ ~ O T ~ P H  

F&i,ipOKCCKOMmleKCXYB C M e W e T  paBl;o~~i-ib$ 3neK~p0fiHb:k IIOTeHuRaJl MeTarIJla B 

O T p u a a T e r n H y m  C T O ~ O H ~ .  O K H C ~ H T ~ ~ G M  ~ ~ I O T C I I  M o n e K y h u  BOR~I .  

. T e ? ~ r  7a??Ei¶eCKa B33MO;;C:OCTb PaFTBOpHUII  hIeTannOB B BOilfIblX I)aOTE)OpaX 

rqenoseZi onpepennercs c o o m o r u e x a e M  c n e A p n Z H x  o ~ w c n w ~ e n b ~ o - .  

BOCCT@HOBUTeJIbHbIX l'IOTeHUHaJlOB: 

[MelOH),IPQ (,,) + ne = M ~ L )  +m OH(p) , E p i t ( o q ~ * " '  me , 
2H20~) + 2e = Hzw + 20E(ph Ekp~,  a -0,059 pH , 

E,p,l = -092 B npa @=I4 . 
~aawpe&e MeTarrna B BOBOM pcmqw m~ro- (CBR = 1. MOJEJV~ MOWIT, 

n p o m x o m  npw YU~OBHH .EHwTIme %Q,82 I3 .r! c o r r p s b m ~ & ~  
s w e n e l m e h a  Bompona P ~ ~ X W S  npmxw rtfbr .ne-e, sew y m o ~ ~ v z ' ,  
06~miUdk~ ~ ~ w ~ ~ K ~ ~ x o M I L W K C  (~(rrarryKM~e~, C QHHKOM I4 W L ~ M ~ I H H W ) .  *WX%& 

K O ~ W ~ T ,  Maprweu acneamae ~cypnh- [3(OH),lbm ~ 3 a m n e i l c m y m  d 
, gacmqmm m.e~ro=ie1 m b  B u ~ o p m q p o 6 n e ~ ~ o ~  coc~omm u npx w m w ~ b f ~ o ~  

w a r p e m . ,  
T e b ~ o n ~ ~ ~ ~ w o c r n  . a h & B m f i  ~ a n z ~ i i  H e  pacTBopIieTcx B qenovmx : 
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- y c ~ o # i w & a  s m p x m p m p  & B O B ~ ~ O ~  xwpxapa'-m - M ~ ( o H ) ~  e. 
WenosHMt VR. 

~ a c c ~ o - q m  e ~wcme. npmepa zaawoaeiim-s~e c pgmopoy ~ a 0 f - 1  
' 

~WIOMKHHX, ,WDI ~gn,p9m E\~;N = -l;M B, E?Ww4 1/Af = - 2 3 5  B: 
2 4 ,  + =oa, +wee = ~ N ~ A I C O ~ ~ ~ )  + 3 % ~  , 

-. 2 4 d  + 20Bip) + ~BJO{# " 2fAYO@dI-@> + 3H213~ , . 
A G 0 2 9 4 ~ ~ ~ ~ i .  0,W -157,4 -237d - -23073 @@ 

= -2'13075 3. X257,4 + @237,4 a &75&3 . , 
AGOm r9e -PW a -B'96500;(-0,82 3. &35)'10~ -885437 @$c , 

1 

f 3 ~ ~ 0 ~ e i k m ~ e  ~WWAOB e c w w r r ~ B  ~slcmmi?. 
. Canam mimoTa'o~~ocRn:~ K =my m6arree C E V I ~ K ~ ~ X  Koauemp~po- 

xzswrola ( ~ a c c o ~ m  n a a ~  x l ~ ~ a o x o p o ~ a  % 3 1 ? )  m~ereer an- f ,I9 rfcd. ' 

PwTBOpeme M ~ Q B  B me, om-- olMlitcpga xmpofi 
o6yenowie~~ ~ H O ~ H  H: oi~p.qemac~ c + T H ~ ~ ~  we- 
O K M C ~ E I O  - l3oWmmo- nEYfeimxanOB: - 

~ e * @ , +  a e = M ~ , ~  . E * . " 

a++e=lnaq, E~%,"~_M PH, - 
(E'e'W, = @,U B npii pH 9) . 

~ a x f f ~  O~PM, C-OR =axe w G+ = s M O ~ A  XO- r n b p m ~ a  
~e~arurn, ~ ~ e d w i t  3 ~ &  rfo%wwm &*NC nm~mhte rrym. 
Hanpmep: ' Mg wj + $ H C b  NT C b  * Ni(, , 

m t a + 2 ~ u P ~ 8 f 6 1 + t 1 r n  * 
A Gozs% ~ M O J I ~  0,@ ,040 - &J,i 8$0 
A G ~ S W , ~ ~  4 5 3 9 1  . I 

Y ~ M  rxpmmtnet *amtire Ekibn+* & r~~&~e'npore~aer npapw. 

I B C & w B  TqM&AHHaMWfeEs  mp2EleHXI& rrpO9ecC J ~ ~ W M O & ~ ' ~ ~ C T B H ~  . 
MCTWUU c CC;xr~o* XHC~OTOB ~t ,g~t~~n:e  ~cne-c b6pa30~aH~il m em 
nowpmocnr ~ ~ T H L X X  C O J I ~ B ~ I X  BnmoK. Harrpn~ep, csmerz B pa36ame~~og 
cannwott r ~ n a e  apamwecm Re pacreoprercrr, Kart n a  'ero no~epxnocrn 
obpa3yen:~ ~~&~0paCTLM3pHhfbZ# YUH3prttl CBXEIQa (11) wpm, ' 2' f03. 
He\ MeRee ~iuirtiofi npawnoit mpmxelknx npoaecca pac-swpemm neKwop+tx 

M ~ T ~ ~ O B  B c u ~ o i i  wfcnm ~ S ~ T C B  B~ICOKW nepeaanpnxewne BhlAeJXHIur 

BOAQ- Harrprihaep, peaxym pacrrjopem ,wcroro ma B comnofi mcJrQTe we 
6yne~ npowcxonm c aa~elnofi c~opoc~bro BcJreAcrsHe 3~iBrur~enwom 
nepCfianpXxeHUR BMAWeHHX BoAOpoAa Id RKHKt? (qw, " -134 B). 

- T e x ~ ~ v e c ~ a B  x e  U ~ K ,  couepxamB n p n ~ e i c ~  ~eranncw ' c  k n e e  H ~ W W  
nepeHanpawteHweM mnopoAa ( ~ e ~ b ,  xeneso) pac,mpaerclr B cclnnsoti lurenore 
AOClXTOYmJ bbl~lpo. . . 

C KoHUeHTpripomHiwmi pacmopahra comaoil KHCJIMM c o6pa3or~a~~ear . 
I C O ~ L ? R C & ~ X  c o e a ~ ~ e ~ ~ i i , ~ o r y r  pearzrpoea-rb x SemcoTopMe Merannar, some a 
pmy ~ m p x ~ e n u i i  nocire YOAO~~YA~L OBphow@ npos~bix m o p w ~ ~ x  
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- r toamurexmB ptmmam s n e m p o ~ d  n 

X o n Q e t r r p H p D ~ a n K a a r  pac~~opix  c o m o t  mcnm  em npu Konwemp 
sbnne 5,2 M, cepe6po -,sbnne 9,Z'M). 

npoqecc~ PacTBopeHEur M e m i  H @pa ~ o r y r  6- swaxcem c n e n y l o n p I M I l  . 
YPaBHFHHRMII 

2Cu + 4HCI ~H[CUCI~] * Ha , ' 
2 Ag + 8HCI = 2H3[AgCJ11+ a2 . ' B n p w c y T c T s u u  omcm~mefi, H a n p s M e p  mrcnapona, M e n b  M O X ~ T ~ ~ ~ T B O ~ B  s . - 

comoii  mcnm.e d o 2  x o m e q s m :  
2Cu + 4ECI + 02 3 ~ C B C I ~  4- 2&0 

B o n o p n a ,  ~ ~ ~ C T B Y ~ T  H a  MWWIJIbI ~ O A O ~ H O  C O r l x ~ o f i  KRCJtOTe. T ~ K ,  n p H  CH+= 1 
M ~ J I ~ / J I  B cep~0fi KEiCnOle MOIYT pBCT80pXTWS TOnblZO M~TCUUIbI, WuI KOTThIX 

EM:~,M~ < 0,O B. ( H a r i p m e p ,  Max) f ezSQqp) = MgSO*) + MaK) + 2 q P )  = 

M!3+(P) + H2(r,). 
no M e p e  penusenm x o x i q k ~ ~ ~ a I & @ a  H2SQ p0nb HoHa BOAOpOAa xaK 

. QKHCJIAT~JTR p e n b m a e r c x ,  w ~ I E ~ Y X T ~ J I ~ H O  m 3 p a m e T  omcna~enbkoe zegc~sue 
h c ~ n c c o ~ w u p o ~ a ~  MOJleKyJI KHCJIOTU. KOWf3%TpaUEIH KHCJIOTbI 60nee 70% 
o m c J t e H u e  M S T ~ O B  I I P O W C X O ~ T  I I p a m w x ~ e c m ~ o J i e q a a M n  &So,. @op-~o 

ROCCTaHOBJIeJiFix, K O H ~ ~ H T ~ H ~ ~ ~ W H O #  tXpH0R KkICROF M O T  

His(,). & H O C U T ~ ~ ~ H O ~  COJ&3pXCarlEC?. T W O  HJrH HHOrO ll 

YaCTHOCrW OT TeM"epaTj'pk4. - 
T ~ K ,  ~ ~ u r  ~e~a_nno$ c C ~ ~ N ~ I M H  ~ H O B H T ~ J I ~ H ~ I M H  CBO~~CT 

u ~ p . )  O T ~ U Y ~ T W B M ~  ra & m e  3 ~ ~ r r e ~ w a  AG029a,xp ~ K B ~ ~ I B ~ I O T  

QAHOB~MeHHOlXl Z I w W W l  lpBX n ~ ~ ~ H b I X  pei3Kmfi .  

P~wMO'Q#M m a m o r n h n ~ n e  MZHm CKOHIp3HTpUpO 

L-.----.-.L.L - * - 













r l p 0 4 e ~ ~  paCTBOpeHHS u I M n H r u I  B K O H U ~ H T ~ U ~ O B ~ H H O ~ ~  &So4 HaYBHaeTCR 

npu KOMH~THO& TeMnepaType. n o ~ a x n ~ e ,   TO B L I A ~ J ~ R ~ U ~ U ~ ~ C R  m - so2, u n a n e e  
~OCQ'II&T~, KaK HallHCiurO B BaAaHsU A (c~p.8). 

O ~ M T  4. B3au~odericmeue anmMuxu8 c ruom~oti itucnomoii. R Tpn n p 0 6 w p ~ u  
noMecrwTe a n m M u H w e B y l o  c r p y x ~ ~  H npweli?.e w 2-3 m.: B n e p B y r a  npo6np~y - 
K O H U ~ H ~ H ~ O B ~ H H O ~ ~  m 3 ,  BO BTOPylo - 2M HN03, a B TPeTbIO - 0,lM HN03. C 

c H n x e H a e  cropomn npouecca? 
B b m e k r e  COJE4HyiO KSiCJIOTy Si OCTOpOXHO CHOBa 1 7 p ~ ~ 0 ~ ~ ~  M e r a n n  

~~cru .mnpo~zs~oi i  B O P O ~ ~ .  CRUB Boa, ~ o 6 a s b ~ e  K .  i U i o M u H W  HNO; 
KOaUeHXpHpOVdHH).Io (2-3 Mn), OCTOpOXHO U a r p e E T e  Ha  n e 6 o n b m o ~  IlJIaMeHH 

ropenra. KaK nomnxno ~ a r p e ~ a ~ u e  Ha pacTBopeHSie a n m ~ u ~ n r t  B 



HCI, B gpyryro - 1 M H2SO4. a B VeTbIo 2 M HN03. 0 T ~ e n ~ e  ~ a 6 n m ~ e ~ u a .  
HarpeP~e npo6up~u Ha H ~ ~ O J I ~ U I O M  IUIaMeHU ropenxw. C KaKUMU KIiCnOTaMIl 
npoqecc He uAeT n no~eiay? O x n w u ~  PBCTBOPU, cneji~e Kx B Apynte npo6rip~u a 
~ 0 6 a B b ~ e  no 2-3 KaIIJIU HaCbIlI&?HHOrO PaCTBOpa EiOAUA? K W l M  ( ~ ~ ~ K T U B  Ha UOtl 

pbzf). B K ~ K O ~  npo6np~e BbInan XeJITbIS OCWOK UOAIiAa CBMHqa (11) PbJi? 
06ascnki~e npsrnHy ero o6pa30~ama mPbJl = 8,7 10.~1. 

,COCTZU~~T~ YpaBHeHUa BCeX IIpOtIIeALUUX peaKUUfi, AJTX OKHCJIIITMbRO- 

BOCCTaHOBUTeJIbHbIX - II0~6epU~e K O ~ ~ ~ H ~ U ~ H T ~ I  UOHHO-3neKTPOHHbIM M ~ T o . ~ ( o M  It 

no pacseTy A Gozss gJra H U X  06axc l i~~e  TepMonuHaMrirecKym B O ~ ~ ~ O K H O C T ~  :IY 

npoTeKaHua. Ka~ue + m o p b ~  noBnmnu Ha npercparqeaue peaKum B coxneoii I r  

C ~ ~ H O P  K ~ ~ C ~ O T ~ X ?  \ 

Onbl~  2. B3aunzodelictnsue C6?4H?/l2 C KOHyeHmpUpO6UH?ibt.%fZI ti2iC.7UmiltiU B 
Ase npo6up~u nonomuTe no o ~ ~ o i i  rpaRyne csaHua n npuneiire no 2-3 xr.1 
KOHUeHTPMpOBaHHbIX KUCJIOT: B OAFIY - H2SO+, B HPYrYK) - Hh'03 t ) T h : ~ ~ b ~ i :  
~a6nmge~ua.  Oc~oporn~o ~ a r p e f i ~ e  npo6uptin. Kame ~ s h r e ~ e ~ u n  nporicxog~~? 
C O C T ~ B ~ T ~  ~ ~ ~ B H ~ H U R  IIpOB~eHflbIX ~ ~ ? K u u @  (npu paCTBOpeHkt~ C B i i v U a  B 

K O H U ~ H ~ U ~ O B ~ H H O ~ ~  Cepti0$ FHCnOTe O ~ ~ W Y ~ T C ~  ~ T c J I U I  COJIb Pb(BSOI)2). 
O 6 a a c ~ u ~ e  TepMOAUHaMUyeC~ BOSMOXHOCTL npo~eg~~i f ir l~  peaK~Ufi pacqeToM 
A GO298 H m .  

V I . p J I O B O  
O n b i ~  1. B3awodelicmeue onosa C KOHffeH?tlpUpO@~lfHb&M paCnlHUpUAf 

~t?ZO'lu. ~ O M ~ C T U T ~  I3 npo6up~y VaHyJl)' OnO? K ~ I P U J I ~ ~ T ~  2-3 Mn 40%-HO~O 
NaOH. O T M ~ T ~ T ~  0TC)'TCTBUe PeaKqNII npw K O M H ~ T H O ~  TeMIIepaType; CnerKa 
~ a r p e i i ~ e  npo6uprcy. KaK norcnusno HarpesaHue Ha C K O P O C T ~  npouecca? Ka~og ra3 
BbI~eJUieTcff? C O C T ~ B ~ T ~  MOntX)'JlripHOe Ei HOHHO-MOneKynXpHOe YPaBHeHUX 
peaqua. Paccru~afi~e (A Go298),, u O ~ ~ X C H U T ~ ,  no.req pacTBopeHue npoucxofilt~ e 
K O & ~ H ~ ~ U ~ O B ~ H O ~ ~  rqenoqu u npa Harpeeaawu. 

Onb1~ 2. B~amodezicmsue onosa C C O ~ O :  K U C ~ ~ O I O ~ .  n0hfe~TliTe B - n p o 6 q ~ y  rpa~yny onoea s npmei i~e  2-3 un HCI liouqempaqm 1 : 1. Oc~oporn~o 
~ a r p e k e  COAepXUMOe U OTMeTbTe H ~ ~ J I X O A ~ H ~ R .  o ~ r r s ~ ~ ~ l e ~ ~ b l %  PaCTBOp O T ~ ~ ~ T C  B 

A p y w  npo6up~y A06a~bTe -2-3 KaIInU HaCblUeHHOIV PaCTBOpa cyrlb4U~a 
HaTpux. 06aacnu~e 06pa30sa~ne repHor0 OcasKa cynb@wa onom (msns=1 1 ~ ~ ~ ) .  
C O C T ~ B ~ T ~  MOJIeKyJIXpHble H NOHHO-NOJIeKyJ'DTpHbIe YpaBHeHUX IlpOBefieHHbIX 
pea~qU6, O ~ % X C H M T ~  TepMOAUHaMU9eC.Kyto BO3MOXHOCTb U X  llpOTCXaHUX n@ 
PaCqeTy A GO298 JfJIJl HUX W E0 BnlI O K U C J I K T ~ ~ ~ H O - B O C C T ~ H O B H T ~ ~ ~ H O ~ ~  peaKquJI. 

. O n b l ~  3. B~auuodelicmeue onosa c cepuoli ~ucnomoii. B A B ~  npo6nprcu 
nonoxwre no rpaHyne onoea a a06aBbTe no 2-3 Mn: B o ~ ~ y  - 1 M tIzS04, a B 

ApylyIil - H2SO4 K O H ~ ~ H T P U P ~ ~ ~ H H O ~ ~ ,  OTWTbTU H ~ ~ R ~ O A ~ H U I I .  O~COpOjh.1'0 
no~orpeii~e 06e n p o 6 ~ p ~ u .  Ka~ne us~engpia n p o u c x o ~ ~ ?  Bblnonltn~e saaa~wii. t\ 

(c~p.8). (npU PaCTBOpeHHU B K O H ~ ~ H T ~ E J ~ O ~ ~ H H O ~  H z S 0 4  OnOBO OKUcnaeTca 
sn4+, 06pa3ya cynb+a~ onotla (IV) Sn(SQJ)2). 



Onbr~ 4. B3awodeiicmsue onosa c a3om~oz? ~ucnornclzi. B TPH npo6ap~n 
na2oh:rrTe no rpaHyne o n o B a  n ,?J06aBbTe no 2-3 Mn: B nepByto n p o 6 a p r c y  - 
~ : O I ~ E : E ~ M ~ O B ~ H H O ~  HN03, BO BTOPYIO - HN03 Y M ~ P ~ H H O ~ ~  KOHUeHTPaUWN, a B 

rpe.rsro - 0,l M FINO,. OT-~erbre ~ a 6 n r n f i e ~ n x .  RbKIo.rrHiiTe sana~ae S (crp.9). (npu 
~ Z C T E C p B H i i U  B K O ~ I U ~ H T ~ U ~ O B ~ H H O ~  m103 OJlOBO OKMCnXeTCII A 0  M ~ T ~ O ~ O B R H H O ~ ~  

hl?S.'107uf, KOTOT)5I1 BblLLenReTCR B BHAe 6 e n o r o  O C ~ Z K ~ ) .  n0cnc OIIbITOB C 

? m 5 a s : l e r i a o G  i - 1 ~ 0 ~  p a c T ~ o p ~ ~  n e p e n e E r e  B A p y r N e  np06ctp~N u n p o B e p a T e  
71 

i l i ~ f l 4 V l Z e  UO!ia Sn* C nOMOUbH) HaCblWeHHOrO c ~ T I ~ ~ M R ~  HaTpHS (CM. On. 2). 

VII. X P 0 M 
Onb~  r 1. B3auniodeiicnzsue xpoAta c co,wrroii ~uc,~onioti. K q ' c o i i e ~  xpohfa 

n o M e c T u T e  B n p 0 6 n p r c y  ki A 0 6 a B b ~ e  2-3 M n  2 M HCl. C n e r h - a  nonorpeiire. I i a ~  
n o s n a n n a  T e M n e p a T y p a  H a  c~opoclb  npouecca? O T M ~ T ~ T ~  13a6nmne~aa. 
06pruyro1~wecs B nposecce HOHLI cr2+ ~ O M e m a n L s o  O K n e n r r ~ o r c x  no HOHUB c?', 
KW'Opble B rll;lpaTMpOBaHHOM COCTOItHIiH UMeIOT 3 e n e ~ o - 1 - 0 ~ 1 y 6 \ w  OKpaCtiJ'. 

C O C T ~ B ~ T ~  YpaBHeHItn l T p O ' & K a l O ~ ~ X  p e a ~ l l k i % ;  O ~ ~ S C H U T ~ ,  nQYehly  B nCpB}?o 

oqepenb B pacmop n e p e x o j r r r ~  M O H ~ I  eft li ZoYeMy qtiu H ~ ~ C T O ~ ~ Y ~ B ~ I  B A ~ H H O G  
c i l cTehre .  Orser aaii~e H a  ocHosaHua pacwros (A G0298)xr n E'jqP. 

ORLIT 2. B3au~odeticrn6~~ xpoma r: 1:ep~ozi h-uc,?arno~. B rise n p o 6 n p h - a  
u i j c c i m e  n o  K Y C O Y K ~  ~ e m ~ n ~ ~ e c x o t o  x + ~ a  a nu6aab~e no 2 3  Mn: B n e p B y m  - 1 M 
IESOj, BO B T O p p  - ti2So4 ~ o H Q ~ H ' I @ ~ ~ ~ o B % H H o ~ .  f i ~ e ~ b ~ e  ~ i a 6 n r o ~ e ~ n n .  

Oc~opo)uao ~arpeiifi  r@ot%iprcn no KRnelrtirr pacrsopos. K a x w e  
. traGnm:xarnrcn M 3 h t e t i e ~ ~ ~ ?  O'G~?cHitTe, n O s t M y  U k T  PaCTBOpa CBUAeTeJIbCTByeT 0 

ilpi1C)'TCTBMM B HeM MOHOB c?+? B b l n o n " u r e  3'hbaHU-e fe (c~p.8). 
0nb1.r 3. B3nunrodeicCmsue xpoMa c a3omkoir uucnomoii. B nse n p o 6 u p ~ u  

!JOMeCTUTe n o  K).COYKY XPDhla B JldaFib~t: dd 2-3 MJI; B O n H y  - 2 M 11N0:~ B A P Y Q l O  
- 1-]NO3 ~ o r r u e ~ r p w p o e a ~ a y l o .  ~ M C T ~ T C  1ia6n lof i i r rua .  

l k t r p e f i ~ e  o6e n p o 6 a p x n  a0 lClilnCilHS PaCTBVpOB. K ~ K M ~  11OItBimMCb 

w ~ u e i i c t ~ ~ l r ?  B b l n o n ~ n ~ e  s a n a n w c  6 (cTP.~). 



# 
IX. 3FEEJIF30 

G E ~ I T  1. B3au~odelicmsue xene.3~ c conxroii ~:lcnorno~ E nvotjkipk3 

nOMeCTElTe Xene3UjW C P p p K y  H ~ 0 6 a B b ~ e  3-4 MA 2 M HCI. K a ~ o i i  ra3 
BbIqenfle~cSI? 

OTneit~e raeTb p a ~ n o p g  B Apyryro npo6ap~y a ao6ans~e B Hee 1-3 Kanrrrj 

apac~oii K ~ O B R H Q ~ ~  Cnnti &IF$!(CN)5], ROTOpM flBJIXeTCX PeaKTIlBOM H a  tiOH ~e ' - .  A 
npo6apne 06psuye~ca C U H M ~  oca,qoi: Fe3[Fe(CN)6]2 - ~ y p ~ 6 y n e s a  c n ~ b .  

C o c ~ a ~ b ~ e  MoneKynapHbIe a HOHHO-~one~ynap~rbre yp aaesae scer npoeeneHHsv 
pea~ltlig il IIOe?.TBepnIiTe TepMOAHFIaMH.r4eCKyK, BOBMWKHOCTL. UX ZpOTeKEAliR nlJ 

pr?CreTy (A Gqss),, 11 EQxp (AJTX OKI~C?S~T~~~HO-BOCCT~HOB~IT~JI~HO~ ~ ~ ~ K U U U ) .  

O ~ I T  2. ~3uu~odrlicme1:e 3kne?c3a c cep~oii ~uc~rornoii. B aee n p o & ? ~ ~ u  
nonrecTtrre xenessblr cTyxmn n ~ ; i l e Z ~ e  no 2-3 MX: B OAHY - 1 M HIS04, B apj.'r).~o - 
- &So4 K O H ~ ~ H T P % I P O B ~ H H ~ .  OT~eTblt! H ~ ~ ~ H ) A ~ H M I I .  OCTOPOXHO Harpt.%r2 

npoGuprcy c x o w u e ~ ~ p a p o s a ~ ~ u i i  ~ ~ c n o l o i i .  Kan nosnanno HarpesaHrre 153 

CKOpOCTb PaCTBOpeHIflI x ~ S I ~ ~ Z ?  Bbln0nHUTe 3aAaIiUe A (c~p.8). 
no onowsznua pea~uaii  a oxnaxAeHfia B T O P O ~ ~  np06upu11 pac~~opbi  cireii~r 

B BPYrWe np0611pKU Ii ~ 0 6 a s b ~ e  B nc'p~b1G PaCTBOp 2-3 KaWV K ~ ~ C H O G  hps%RHOii 

conw (c~.on.l), a BO D T O P O ~ ~  - TaKoe xe KonngecTBo poAaw3Aa Kanrrx M J I I ~  asrMoilnn, 

K O T O P ~ I ~ ~  XSIIfleTCII PCahTMBOy H a  MOH ~ e ~ ~ :  B ero IIpMCyTCTBMM 06payercx po:i2rlnJ 

xtenesa Fe(CNS)3 - xprro-apacaoro useTa. Coc~aabre MonehyJlrrpHbre M aoirrr~o- 

MoneKynrrprihie ypastie~aa peauunit 06 r i agyxe~~a  ~ a ~ a o t r o a  xene3a ~ e "  a ~ e ~ '  e 
paCTBOpe ti 06arrc131i~e TepMOnHIiitMWieCKy liO3MOXHOCTb NX OCYUeCTBneHUlt. K ~ K  
KOHIleHTpauklX cC!~HO~?  KMCnOTbI BJIBBeT H a  npOAyKT OKIlCfieHliR Xene3a? 

O ~ ~ I T  3. B?awrodeficntec~e JIccrIma c artonz~rofi ~ttcilomofi. B ~p1! 

npo6wpKu noMecTaTe xene3~ble c ~ p y m ~ a  a naneii~e no 2-3 Mn: B nepeyio - 
K O H ~ ~ ~ H ~ O B ~ H H O ~  a 3 0 ~ ~ 0 f i  KWCJIOTbI, BO KPOpYIO - 2 h i  m O 3 ,  B TpeTblO - 0,1 
HN03. & M C T ~ T ~  i ra6nlo~e~~rr .  

Ccropox~o HarpeZ~e npo6wpliy C ~ ~ ~ L k ~ i ~ p - i p o B a H ~ d k  wo3. K ~ K  
noBnifxno :rosbiweHrie TeMnepalypbI Ha c ~ o p o c ~ b  pacrsopeniix xenexi? ' 

BbmonHW~e 3dASHMe 6 (c~p.9). 



;Ai(paTEpOBaHHbIe UOHbl CO"? COCT~BLT:: MOneKyPApHOe U UOHHO-MOjIelCyJiXpHOt? 

ypaetw.-aun pea~rraii. 
Onar~ 2. Bsaz~.!vdeicmsue c cep~ori  xucnomoit. B rise rrpo6rrp~u 

l iOnOXHTe HeMHOrO hieTaJIJIllzieCKOr0 ~ 0 6 a J I b T a  U H & J I ~ G T ~  B OAHy npo6uprcy 2-3 M J  

1 M fILSOJ, a B npyvri, - T~KO&? Xe o 6 a e ~  &So4 K O H ~ ~ H T ~ U ~ O B ~ H H O ~ ~ .  

O;- iopo~:kio 11arpek.rc: ux.  TO ~ a 6 n m a a e ~ e ?  B b m 0 3 H U ~ e  3-~r: A (c~p.8). Ka~rre 
f pOUyliTb1 BOccTaHOb~le i iUR C ~ P H O ~  KUCnOTbI O ~ ~ Z ~ ) W T C I I  B Ka)fZqOM C J l ~ a e ?  

C ~ c ~ d f l h ~ e  YDZEHeHUs BCeX I I p O U C X O ~ ~ M X  peaICqU% C ylIeTOM OlWCfieH!W K O ~ ~ J I ~ T ~  

s o  cc2+. D se,\r sa~n~oraercs  paznuwie B neiicwu~ H a  ~ 0 6 a r r b r  p a 3 6 a ~ n e ~ ~ o G  H 

t . o ~ ~ n e n ; ~ ~ p o ~ a ~ r , o i i  cep~roii KACJIOT~I? 

Onbl~  3. B3ul~uoleircr72sue C LE?o?~~Ho; ~uC20mori. B JIBe npo61ip~a 
I?O.>::CCTPTe HeMlrOrO u e T a ~ L n U s e c K o r 0  K O ~ ~ J I ~ T E ~  U H&JIt.fi~e B O n H y  npo61rp~y 2-3 hlJl 

h - o r r ~ e ~ ~ ~ p s p o ~ a ~ ~ o  ~ ~ O T H O B  K M C ~ O T ~ I ,  9 B npyqrn n p 0 6 ~ p h ~  - ~ a ~ o i i  x e  o 6 a e ~  
a 3 m r r o A  KACilOTbl ILlOTHOCTil 1,2 ~ / c M ~ .   TO Ha6,m~a€-Te? C O ~ T ~ B ~ T ~  MOneKyJI5lpHOe 

fi liOHh0-MOJIeKyJiXpHOe YpaBHeHIlrr COOTBCCCTBjWI4iX j?e%s~g, non6eptl~e 
K ~ ~ ~ @ u ~ z I ~ H T ~ ~  nOHHO-3nef(TPOHHL;IM MeTOAOM. 

XI. HNKEJLb 
O ~ ~ I T  I. B3au~vdeircmsue c c o m ~ o i i  mrcnomoir. I l o ~ e c ~ x ~ e  B np06up~y 

i i e s m o r o  ; M e T m n n q e c K o r o  H:tKena u npnneii~e 2-3 M n  HCI KOHU. 1:l. Cner~a 
t l a r p e i i ~ e .   TO fia6nmnae~e? K a l c y ~ ,  OKp3CXy IIMeK'T I.KflpaTHpOBaHHbIe UOHbI ~ i ' + ?  
7 -  
h a K  BXlrXeT Y B e n n W H U e  T e M n e p a T j p b l  H a  CKOPOCTb peaKI.(UU? C O C T ~ B ~ T ~  
hlOiiehyJl=IpHOe U UOHHO-MOJIeK)-nRPHOe YPaBHeHkC3 PeaKUCW B ~ ~ ~ ~ M O , T ~ ~ ~ C T B N R  

H n g e n s  c conn~oii wcno~ofi. P a c c ~ u ~ a i i ~ e  (A G0i98)xp M Enxp 
OHLIT 2. Byau~odeircmsue c cep~ou' #ucnomo;i. a Ase npo6np~w n o b l e c T u T e  

HeCXOJibKO C T p p K e K  HUKeJiX H ~ 0 6 a ~ b T e  B O n H y  fIfYU6kIfXy 2-3 Mn 1 M f!2S0r, a BO 

BTGpyKl - HzSOl K O ~ ~ U ~ H T ~ H ~ O B ~ ~ ~ H O ~ ~ .  





4 .  

2n2++2e = Zn -Q,76 
C? +3e = Cr ~0,7? 
~ e ' +  + 2e =& :O,# 
cr3" +le = c?'+ 20,4l 
cd2+ + ~ e  *d ~0,401 
ccs2++ 2e = co -0,277 I 

Ni2+ + 2e = Ni ..0,25 I 

sn2' + Te = Sn -0,135 
pb2+ + 2e = Pb -0,126 

, 2@+2e=f12 0,OO 

snCI + 2e = sn2+ +0, 1.5 
cu2" +e = Cu' +O, 153 

I 
Cu++e=Cu +O,f 21 j 

i 
Per+ +e=hB+ , ~ ~ 7 7 0  
Ag+ + e = @  +0,79q 
gg2? 1 2e-Hg r-C,854 5 

Pd +.22bW M,987 . Pt2+ +2t?=FY 'C1,"O 
'4 L 

1 
Au- + 3 .e i  Au 11,498 ( 

Aui + e = A u  +!,691 I 

I 
1 

7 .  W ~ J I O ~ H ~ ~ ?  p;ICTBOpfrl 

EQ.B 
[AI(Oh>J' + 3e = Af -+ 4QZi- -2,350 
~z~(oH)J" + +e = Zn + 40fT -1,216 
[s~(c)I-I).~~',+ 7e = Sn + 40K -0,9!3 
Mg(0H)I + 2e = hlg + 20H -2,59 

5 .  P ~ B L C ~ C C ~ ; S ~  ZOKIiUKWld @@) flOAaPDq<OiO 3 J I C ~ 0 , ~ Z  IIpi: pt3l'b:. 

?HZO + 7e = IJ2 T ~OH'CDH = 14) -'Xi;? 
2W;O + 2e = H, 2OOW'(,?H = 7) -0,4; 

. 
4. Bocc~ationneuue ~ O T H O ~ ~  K v c n o T i i  Zs, B 

140;+2ir'+ e = N 0 2 + H 2 0  +0,7S . 
NO: + 10w + 8e = ~1% '  + 31i20 +0,87 
NO; + 4t? -:- 3e = NO + 2H2C +O,P6 
2 ~ 4 -  +!0& + 8e = N20 + 5H20 +1,12 
2NOi + 12H++ 10e = Nz + 6Hz0 +I ,24 

1 S I _ 

- -. - - -  . . 






