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Haxomumca: a) B cocmmnn r a 3 0 0 6 p a m  amM0B; 6) B s w e  Merannoa B B O ~ L X  

pacreopax? 9ro nannercn B uaxnoM cnyqae uor rc r recr~e~~oi i  xapampncmoi i  
B O C C T ~ ~ H O B H T ~ I ~ ~ H O ~  C ~ O C O ~ H O C T U ?  

7 O ~ X C H J ~ E ,  ITOIIeMy ~ a l p d ,  liaXO&?Cb B ra3006pa3~0~ COCl-OXHliEi, sBnneTcrr 
6onee c ~ r n r m w  BoccmHoamneM, reM n h ,  rorna uaK B e o m r x  pacrsopax &nee 
CUI16HbM BOCCtXHOBEITeneM XBXReTCR M ~ T a J U l  KHTKk 

8. Ha ocHosawm semi- ( A G ~ ~ ) , ~ ,  CuCkr), AgCI(K), AuCl(,) OTserare Ha 
cneqyrowne ~onpoca~ :  
a) B O ~ M O X ~ H  m cmre3  aiwlhac x n o p m o ~  npw C-apTnbD; y c , ~ o ~ w ?  
6) uauoii H3 MeTannoB (CU, Ag, H ~ H  Au) o6nanaer 6 o r n m m  c p o a c m o ~  K xnopy? 
B) ~ a ~ o i i  m  elann nos (Cq Ag Lrn Au) qoaBmeT ~ a ~ 6 o n e e  c m m e  
Boccmrroamrnrmre c~oiicrsa? 
r) ~ a ~ o f i  m xnopwnos 06nanae.r ~adonb~ l l e i r  y c m f f w ~ o c r b ~ ~ ?  

10. Ornuurn  npolieccr,~, nporeKamunc npw snelc~popa(Pnriupona~r~tti hiem. Yeprioo,~ 
Mem conepwitrrr rrprmrecw: Fe, Zn, Ni. Co. Au. Ag. 
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21 B KaKOM H 3  PaCTIIOPOB , I C U ( N I ~ ~ ) ~ ] S O ~  Hnlr ClISO4 , nplr O ~ l l ~ # O B O U  

KOHUeH-rpaLIliH MeTWIJIHcIeCKafl Menb npOHBnReT 6onee CHJIbHbIe BOCCTf4tIOBHTWbFiblC 

csoiicrsa? B K ~ K O M  n9 ~ T H X  paclBopoB cuZT HBJM~TCH 6onee C U ~ H ~ I M  O K W C J M T ~ ~ ~ M ?  

h e r  n a k e  rra ocnoeatiuu ne.rwuri c-ra~inaprmrx sneKrponnbrx norenwanoe 
22 C~anb~ar r  KOHCTPYWW HMOAHTCIl B KOIITaKTe C 6~0~30BbLhl nOAIUNnHKKOM 

K a ~ u e  peawpm 6 y ~ y r  nporertan R 3mii ~oppci3non~oii nape B ycnoennx M O ~ C K O R  
BOA~I? YTO 6yner HBIIHTbCa aliOa0hl H K~TOAOM" 

23. Ka~we MflaJlJlbl MONT 6hl~b HCllOJlb30BaHbl B KaVeCTBe llpORKTOpa rrpN 3alRHTe 
Memrx u 3 n e d  B ~ I O P C K O ~ ~  noae') Hannrnu~e ypasrreHux pea-, ~ ~ ~ O I X K ~ I O I U K X  Ira 
rrporempe u Ha 3 a ~ n ~ a e ~ o ~  u3ne~ru 
24 Kame rrpeapatqemn eo3~ommr a) ~e~'(,)+~e~'(,),  6) ~e~ '~)+Fe~ ' ( , ) ,  

B) ~e(.)+~e~+(,,); r) ~ e ' - ~ + ~ e ( . ) .  a) C C , ,  el NO,;,)+NO(,) . 
1) B II~HCYTCTBHW ~ e ~ a ~ m ~ r e c ~ o i i  Memi; 2) B pacTsope cyna+am  em? 
O m e ~  naiirre, p a c c m r ,  cTmnapmbre 3AC peartwfi. Cocmbre  ypmH'e~wa 
B O ~ M O ~ I X  pe- 
25 qeM O~SRCHWE+ %7J BO B I I W O M  BO3nyXC Ha nOBePXHOCTK MeAHblX K3~eJlli% CO 

BpeMeHeM nonsnneTcn 3enenosa~brir ~ a n e r ?  Harrumme ypasHeme peartqnu, 
rxpore~am~eii  B  TOM cnyclae. O&bacm~e 06pa3osa~~e  repHor0 HaneTa Ha Memi npa 
HarpeeaHuu ee Ha eosrryxe 
26. K ~ K  6 y n e ~  seem ce6a Memfoe noKpbme no menesy B cq-~ae H a p p e w  ero 

qenocmoc-m B ~ncnoir cpene? B amoc+epmm ycnosum? A ~ o m o e  urn KaronHoe 3m 
noqmme? Hamanme ypaBneHwr a~omioii H ~ a ~ o r m o l  p e w  
27 M o m 0  m ~ O T O B K T ~  pacmop Memob Kympoca B xene3~0ii nocyne? A a h e  

0 6 0 c ~ o ~ a ~ m r i i  OmeT 
28 I l o x ~ e ~ y  Mem He KoppoawpyeT B a e a 3 p w p o s a ~ ~ o ~  1 M pacTsope corur~oii KHCJIOT~I 

rrpw 25' C, HO KoppomyeT B TOM nce pacmope rrpw nocqme ~o3qyxa7 C o c ~ a s b ~ c  
ypmHemie B O ~ M O X H O ~  pea- 

29. q m  rronyuM.ca rrpw B ~ ~ O A ~ ~ ~ C T B H I I  cym4am Hean w rwnpoKcwa ~alpwrr', 
H a m u r e  MoneKynxpHoe u uomo-~one~ynxp~oe  ypaaHemr pear tm.  Cocrasbre 
MoneKyNIpnble w n o m i o - ~ o n e ~ y m p ~ b ~ e  y p a m e m  pea& pacmopem 
mirwporccwna Memi B pacmopax mcnoT w menolieii. K m w  c ~ o i i c m a ~ w  06naaaer. 
m n p o ~ c m n   em? 

30 MOHOOKCH~ Memi MOXHO noqwrb .  
1) HarpesameM ~ H K K X  Me- ~ C T O B  Ha ~03qyxe, 
2) HarpeBanHeM AnrnnpoKcnna Mew, 
3) n p o m m ~ a m i e ~  m T p a m  Mem. 

npoqysanww repes PaCTBOp 6owmoro KomIecma ~o3qyxa. Me-~ecw Hem 
MOXHO pacmopm n B ~ o ~ e m p u p o ~ a m o i i  cep~oir Kucnore. Hammure ypaanemr 
cooTseTcTsym~m pe-, ymmm o m c m m  K s o c c m o s m n b  B KWOM cq-~ae 
B KaKoH cnygae Ha 06pam~acrwe cy-am pacxonyexr 6omrrre ~wcno~br? 
32. K ~ K  pf2anrpyrOT Corn Mem (+2) C BOAH6IM PaCTBOpOM BMMWaKa: a ) ~  u36ame CU'; 
6) B n 3 6 m e  ~ M M H ~ K ~ ?  



3 3  Mo~~ovnopnn MeAU XOpOlllO paCTBOpRCTCH I3 nO.Wihl\ paCTBOpaX aMMnaKa n 
rrnaHnna icanm H a n m n ~ c  ypaslrelrm npemonaraeMLrx ~ ~ e a ~ l n r i i ,  m e n  B ~wny,  vro o 
o6onx CnY'Iarn; 0 6 p a 3 y m ~ c ~  KOMIlneKCKLIe COe.&HtIetI~W MCAH ( i  1) C KOOpAHlialUcOH~ 
'IWCJIOM, 1)aBHblM JlJ3YM 

34. Ka~oii  113 c~W@UAOB, CUS Mki MnS,~owrio PaCTBOpWTb B 1 M PaCTDOpe C O ~ H O H  
K H C ~ O T ~ I ~  ( )TR~T ~ a f i ~ e  Ha OCHOBaHHH TePMOAnHaMH'IeCKHY !lRIiHhlX. 

3.5 H pacreope aMMnaniHom KoMnneKca Menu CylrlecTRycT paRHoRecne 
[ C U ~ H ~ ) , ~ ] ~ ' ~ ~ ) O C U ~ ' ~ , )  + 4 NHl(,, . 

llonb3~Rcb 'EpMO~aMWleCKUMU naHHblMU, pacc1IH7afiTe KOHCTaHV H ~ C T O ~ O C T W  

KOMIIneKCHOM WOHa Hantrmn~e BblpiutteI3He KOHCTaHIlI H ~ C T O ~ K O C T U  Yepe3 
KOWCHTpaW. npOH30kleT JTH pa3pyIUeHlie KOMMeKCa npw , u o 6 a ~ n e ~ ~ w  B paCTBOp ? 
cyna@wa ~arplur? O r s e ~  naii.re, pacclurrar, ~ ~ 2 9 8 '  pea- 

[cu(NH~)J]~'(~) + s2-(,,) oCUS(.) + 4NH l(,,, . 
B~1so.q n o m s e p m x  cpasHemeM Be- K,, KoMnneKca w llPcus. 

36 llonbsyacb ~ H ~ ~ X ~ H N X M H  I~OHCT~LHZ. H ~ C T O ~ O C M  KoMIuleKcoB, onpenenme, B 

a) Cu +CuS04 +(CUOH)~SOJ +[CU(NH,)J]SO~+CU(OH)~ +Cu (NO& +Cu 
6) Cu+ Cu(N 03)2 +Cu(OH)2 +K~[CU(OH)~]. 
8) CU +CUSOJ +cus.  
r) Cu +CuO+ CuS04+ Cu(OH)2+ CuO 
A) Cu+ CuC 12 +CU(OH)~+ CUO +Cu(N03)2 +CuO 
e) CuS +Cu(N03)* +CuO +CuS04 +Cu 

Kame H3 3TWX p e m  XBlunoTCR O ~ C ~ K ~ H O - B O C C T ~ O B ~ ~ J I ~ ~ I ~ I M H ?  

38 C o c ~ a ~ b x  m ~ a m v e c ~ c m i  j n e ~ e m  w3 Manuiesoro a Memoro snenponoe, 
OflyUIeHHblX B 1 H paCTBOPb1 WX HHTpaTOB PacclIHTah? IlOTeIirMaJIbI m0Aa H KaTonZl H 
34C q e ~ y  pasHa A',,, omeceaam K 1 ~ K B  h f a m ?  H a r u m a ~ e  ypaBHeHuR a~omoi i ,  
~ a ~ o m o j i  n ~0~006pa3y10meti peam,nfi CKOWKO  arm n e p e k e ~  B pacTBop 3a 1 rac 
p a b ~ b l  3JIeMeHTa npki pa3pXAe TOKOM 0,l A? M~M~HUTCW mi 3AC, eCSlW B CTaKaH C 

pacTBopoM TrwTpaTa Me@ no6aonn pacmop cymanna Rarpnn nnn rnapoKcnna 
auhrolw? C ~ a x e ~ c ~  JIU Ha s e m u m e  3AC pa36annenne 3 n e ~ r p o ~ m r a  ~onoji?  

39 Pesep~rarii r-sa-ecmG 311e~em Mg 1 MgC12 1 CuC1,Cu p a 6 o ~ a e ~  Ha pearum. 
M +2 CUCI(,)=M~'(,) +2C1-@) + 2C1.q~~ Paccwral-a 3,4C s n e u e m  rlo 
TephiomaMnlIecw A ~ I M  H a r u ~ c a ~ b  ypaBHeHwe momofi n ~ a ~ o m r o i i  pea- 
CKOII~KO MoHoXnopwta Memi H ~ O ~ X O A U M O  m pa3pxna 3 n e ~ e ~ ~ a  TCIKOM 0.1 A B 

reseHne 1 saca, e c m  ~os+@iwewr H C ~ O ~ ~ O ~ ~ H U R  CuCl60%7 
40 Am pere l lepaw O T ~ ~ ~ O T I ~ H H O N I  q a ~ m ~ o i - o  pacTBopa rrpmemercx 

s n e ~ q ~ o n n 3  C p ~ a p ~ b r f i  rrpoqecc rrpn perenepaqm. CuCI1+2FeCl2=Cu+2FeC1, 
C'KO~LKO BpeMerui cnenye-r seem 3nerrrpom3, 1 1 ~ 0 6 ~  nb~canni-b 20 r Mem w3 pacrnopa 
rrpn cnne mKa 1000 A ?  BT=60% H a m m e  ypamelrwn p e a l t m .  rrporewarownx na 
KaTOAe H aH0P.e 



41 A ~ i o n ~ r ~ ~ i i  npouccc npw ~ ; r c ~ r p o x u ~ ~ . r e c ~ o ~  OKcnmpooalrun MenHLrX n3ncnuil B 

UlenOYHOM 3fleqOnWTe UneT CornacHo YpaRHeHW C11+20H - 2e = CllO + H20 
3a 20 M U T I  Ha w?nellwn nnorj(il,lhw 100 CM' oCpa?osaaacb oKcnnHaw l ~ n e ~ t ~ a  M J I I I I H H O ~ ~  

6 lo-' CM npkr CHne TOKa I A P~CCYUT~TI,  BblXOn I70 TOKy ASK4 O K C U ~ H O ~  IIJICHKU, eCnM ee 
fln0THOCTb 6.4 ~ / c M ~  

42 npu  ~ ~ ~ K T ~ O J I U T W ~ C C K O M  Mememw neraneii B KarlecTBc snemponura 
wcnon~,3ye~c~ pacTBop cynbaa~a Menu, nonwcnet+mm c e p ~ o g  ~wcnomii P a c c ~ i u ~ ~ c ,  
CKO.VbK0 BpeMeHH H y T H O  BeCTH ilpOlleCC NU7 n 0 ~ e H U J l  nOKPblTWR T O ~ H H O ~ ~  20 MKM 

Ha I U l O l U ~ t i  2 n~~ ilpU CUJIe TOKa 8 A Bblxon no TOKY MWH ilpHHRTb PaBHblM loo?& 
~ ~ O T H O C T ~  MenH paBHa R,9 r~chi' Hanumure YpaBHemtR peaKr(WI? Ha nOKpbrBae%fOhi 
~3nenwti H MCD~OM aHoAe. Pacccnf~air~e CKOPOCT~ n0nyw.w  Me,qnoro o c w a  B smir 
BaHHe B r/J(MZ.~ K ~ K  MOXHO H H T ~ H C H $ ~ ~ O B ~ I T K  llpOr(f2CC HaHeCeHUn noKpblTAn? 

43. Paccw~aiire  TeopeTtriccKoe rlanpmreme pano?rceeFla pacTnopa m o p u n a  Menu 
p p y ~ x  C ~ O C O ~ ~ M N :  1) no (AG~~:),+,, pearerime, 2) no CTaImapTfIMM 3nercrpont1~rh1 
n o ~ e w a n a ~  Z i e ~  o ~ n n r a e ~ c ~  n p a ~ ~ t i r e c ~ o e  ~ a n p n x e ~ n e  pa3noxe~un 01 

~ e o p e m r e c ~ o r o ?  
44 npu  n a n m  MenHhlr usqenuB nptiwmm-cx xnopm aMMolma Ilpw 

CO1TI)WKOCHOBeHUH CWnbHO HalpeTORl MelanJla C XJIOpHnOM aMMOHUn npOHCXOfiU l 
peaKrlww 

BTOPAH r p y n m  ~ I E P ~ I O ~ Y E C K O B  C H C T E M ~ I  

CpasnlIrenbnan XapamepwcrHKa caoi icr~  3neMeHTOB rnasnoii a no60qnoii 
nonrpynn 

45. C o c ~ a e i ~ e  3nempo~~bre  @ O P M ~ X G I  amMoB 3 n e x e m o ~  r n a ~ ~ o i i  H no60~~1oB 
nonrpynn, y ~ a x u ~ e  amei-lrrrale ~neicrporm.1 n p a c n m m e  ux no aroMtibmr op61i~annu 
Ym o64ee K O T ~ M O ~  B ~ ~ ~ R T ~ O H H O M  CTpoemti ~ T H X  3nexem0~7 

46. K ~ K  H3MeHRK)TCR paAHyCbl arOMOR A Be-1 3 H e p d  HOHW3aWH 3JleMeHTOR 
r n a ~ ~ o i i  ti no6o~moii no jqynn c ynem~leHHeM nopxmosoro tloMepa sneuelrra? q e ~  
O ~ R C H H T ~  H ~ O ~ W H ~ K O B ~ ~  xapamep F T ~ M ~ H ~ H A R  ~ T H X  R ~ ~ W A H  B nonrpymax? 

47. C p a ~ ~ m e  @Eiswiec~~e KoricTaHTbl ( n n o ~ ~ o c m ;  reMnepalypL1 nnasnemur n 
m e w i n )  Merannoe rnaa~oU A n06ow0U no,qrpym H o h ~ c H i r ~ e  wx p a ~ ~ ~ m n e .  

48. Kame cTeneHH o u c n e w  xapaKrepHb1 &mn 3neMellmB rnasliok w no60~1t1oB 
n o m y m ?  

49 Kax ti3MeEMeTCX BOCCT3HOBKTenbHaR C ~ O C O ~ H O C T ~  3neMeIiTOB D IiOjqytUlaX, 
HaXOAffWHXCR; a) B COCTORHUU ~ 0 0 6 p ~ ~ b I X  BTOMOB, 6) B BAAe MeSanJ lOB B BOKHhlX 

pacmopax? 
50 - K ~ K  C B O ~ ~ C T B ~ M H  06na,uaro~ ~ H 4 p O K C I f D I  3JEMeZfIY)R m a B ~ 0 c  II0mp)'lUBl7 

H a m m  y p m ~ e m  s n e ~ ~ p o m ~ m e c ~ o f i  mccoutlaami natimrx ~ O K C W O B  



5 1 06bnclnrlc noi1ru:clllrylo 3 n e ~ ~ p o n p o ~ o n 1 i o c 1 ~  ranblfiol% 6epk1~1ntul [lo cpanliciullo 

c r;inunaMn O C T ~ ~ L H ~ I X  ~ J I ~ M ~ H T O B  na~lroii nonrpynn1,l 
52  n?a~i~onciicrnkie OKCMllOn S-3lCMekITOU 2-R 117ylllIhl C TPMOKCMnOhl Cep1,l 

npoTeKnc1 no ypdnlrcHlrio 30,,,LS01,,,--3S04,,;,, rfle 3 - Be, Ma, ('a, Sr, Ba. 

3SOqK, - 3'+(,, + SO.I~;,,, rfle 3=Ca. SI.. Ba. 

u pemme nbnpocu: ~ a ~ o i i  113 A a m m  C Y S L ~ ~ ~ T O B  H-~IICC ~SICTBOPKM') C o r n a c y e ~ c ~  
Jrn Balll Bble0.R C BeJUiWaMH nP c ~ J ~ ~ ~ & T o B ~  K ~ K  flOBJlHHcl Ha PaCTBOPHMOClb 3THX 

coneR BseaeHne B KX HacbnueHme pacTRopb1 cyna4a-r;l 1raTpua7 A o 6 a ~ n e w e  KaKm 
MOHOB B KiUIUr.OM KOHKpeTHOM CJIJ'Yae M0)lteT yMeHLIUFiTL paCTBOpHh1OCTb 3TUX ~0nefi:' 

54 OCIlOBaHUH HelrlrqHH (AG?~R') ,.rjp 2110. CdO H HgO OTRe FhTe Ha BOri1>OChl 

1) Ka~0fi ~3 OKCHZOB 06na~aer  ~aw6onbmeii ~ C T O ~ ~ ~ U B O C T I ~ I O  K pa3noxemC)  

2) KaK0G K3 MeTillUIOB,Zn, Cd WlH Hg ,o6nmae~ ~a~60nb111cfi B O C C T ~ ~ ~ ~ O B H T ~ S L ~ ~ I O ~ ~  

B ~ B H O C T ~ F O ?  

Ht: T I ~ O ~ ~ B O ~ R  paclie~a, orrpenenm 3 ~ a ~  AS?%' pea~unii  pas~rowce~un j ~ n x  o ~ c w ~ o s  
l C a ~  n m e T  Temeparypa Ha yc~o i i umoc~a  naxiHalx o~crinoa') 



M A ~ H M ~ ~  
63 Kame n p o n y n ~  n B K a m  KonncrecTsax 06pa3ym~cn npe 3ne~~ponnse pacnrraoa 

mxnopma Marnm npn cnne mKa 10 A 3a 2 liaca? MJMCHRTCR nii np0Ayh-m peaKuun 
ecnw ~ n e q o n n s y  nomeprarb RonHbre pacrsopb1 I) nnxnopuna Marnun; 2) cynb4aI-a 
M ~ ~ H H R ?  

H a m w ~ e  mm Rcex cnylaes ypasI3emim ~amntarx '  w momam p e a ~ ~ ~ i i i  H CyMMapnoe 
ypaaHeme 3ne~rponnsa 
, 64. Yrne~ep~mec~Hic  cnoco6 norrpemn uarmn OcHoRan na cne~yioueii 06pa ' r~~ol i  
peammi MgO(,,+C(,+)=M&,, + CO(,). ITorra3yxca TepMomaMwrecmw A-MU, 

paccwairre TeMnepaTpy, npu ~oropoii  B O ~ M O N ~ H  3ror ryoqecc. 
65. Paccw~a i i~e  c ~ a p d  noxmman Manuiesoro sneKTpona no 

Tel)MOAHHaMHYeCKHM naHHblM Mg '+(,-) + 2e h'f g (,I. 
66 B ~ ~ ~ M o A ~ ~ ~ c T B u ~  MalHWi C KHCJIOpOAOM BO3Ayxa, ~onoii, BOmbIMn pacmopah~u 

KwcnoT n menorefi. B reM rrpwlrura pa3m~noro nosene- Marmm H 6 e p ~ ~ ~ w n  n 
BOAHOM pacrsope qenow? 

67. K ~ K  BNureT pH paCTBOpa Ha CKOPOCTb KOPP03M MZWHHII H 6ep~~-1nm? I ~ o K ~ ~ X H T ~  
va(&HYecKFi 3T3' 3BBHCMMOCTb B KOOpAFfHaTi3X; CKOpOCTb KOPP03HH - pH PaCTBOpa 

; 06ascwre  pa3nbG xoa KPKB~DL. 
68. Ann 3aQWTbl OT KOpp03HH MeTWInOB B PRAe CJl)TaeB npwMeHReTCR rrpOTCXT€JpHart 

3a1qu~a B KatIecTse rrpolempa mm C ~ H ~ D L  x i s n e k  MOHCHO npmemTb cnnam Ha 
ocHose Ma= H a m m  y p a m e m  peawuii Ha rrpommope a u3.3nemtn npll 
KOPPO~NH B M O P C K O ~ ~  Bone 

69 Hamumme ( P O P M ~ I I ~ I  6mapnb1x c o e w e w G ,  0 6 p a 3 y e ~ ~ e  MZWMCM c p- 
s n e ~ e ~ r a ~ u  nnroii, rnecroii w cepmoii rpym 5-ro nepwona H ~ ~ O B H T ~  H% no 
~emny~apomoi i  HoMeHwrame K ~ K  w 3 ~ e w e ~ c a  xaparcrep c~allsw B 3 m  c o e m e m m  
c ysememeM nopmoBom HoMepa 3neMem-a B nepxionmec~oii C W C T ~ M ~ ?  

70 C ~ O M O ~ ~ H )  KBKOH peawpm MOMO no-n W ~ W P O K C ~   arm? 
Ao6a~nemeu KaKom pe;U(TWBa Mom0 paCTBOpKI3 TH.Lp0KCK.U MZWHWR: 1) paCTBOpa 
conmoii mcnorsr; 2) pacrsopa cep~oii  Kucnorsr; 3) pacrsopa menow; 4) pacrsopa 
XnOpIf,4a H~T~KR? ~ ~ E f L X  MOJIeKyJIXpHbre H HOHHO-MOJIerCyJlXpHLde ypaBHeKKx 803- 
MOWM peaKIuai 

71 B pacmop, conepxamHii w a r n   arm xi KaJIbwin o m w ~ o i i  K o w e q w ,  
nocTenemo n p m a n n  pacmop 4~opwna Harpm H a m m  MonerCynxpHfile a HOHHO- 

MoneKynmpHare ypasHemn  pea^^. O c a ~ o ~  ~ a ~ o t i  corn sbrnuer B n e p e p  o ~ e p e ~ b ?  
72. T e p ~ w ~ e c ~ o e  pauroxetiwe ~ a p i 5 o ~ a ~ a  w cynn@am MWHHII YOTeKaeT no 

ypaBHemnW 

M ~ C O ~ K )  aMgO(,,  + Coy,); MgS04(.)~,  MgO (x) + so3 (r,. 
noJm3y~cb TepMomaMmecmw AamIMw, paccw.raii.re TeMnepaqpr, npw K O ~ P L L K  

~ 0 3 ~ 0 ~ ~ 0  pmnoxeme coneii. K a p 6 o ~ a ~  ma cyna(&a~ &nee ~CTO*IUB? 
73. C K O ~ K O  Mn 0.1 H pacrsopa menow neo6xomo mn ocaxnemn D Bune 

Mg(OH)2 Bcero M-, conepxmerocn B 100 ~ n .  0,2 H pacmopa m o p m a  ~ a n i w i ?  
H a m m  MoneKynRpHoe w ~OHHO-~oneuynnp~oe ypasHemm p e a m u .  

74. B KaKOM 06beMe B0LI.M N O H 0  paCTBOpm 1 r ICap60Ha~a ~ L l l X k i J i ?  He npOK3BOlW 
pacvem, rrpeAcKaxm, h m m e  wnn Memnre BOAM norpe6ymm wrm pacrsopenun 1 r 
~ap60~a-m mw? 



H a n m n x  ypasHeHtm cooTseTcTBymrqwx pea~uwii 
78. Cocram~e r a m ~ m e c M  3 n e ~ e m  n3 Mamwenoro s n e q o n a ,  omet iHoro  B 1 

H p a c ~ ~ o p  nmnopma Marma, w ~ ~ c n o p o ~ o r u  snempona B pacmope c pH=12 w 
nasnemeM mcnopona 1 am.  'Te~nepalypa 25°C. Paccmime noTemnamI oTnenaHbm 
merc-rponos H 3AC 3ne~e~1-a H a m m  ypaeaemn miorno#, ~ a m r n o i i  w 
~o~oo6pa3yroqeR p e W .  YK-T~ Hampaenewe n e p e ~ e q e w  snempoHoB no 
B H ~ I I T H ~ ~  Uem. MO.XHO JlM en3 H3MeHHTb, U3MeHRR pH paCTBOpa B KHCnOPOAHOM 
n o w n e ~ e m e ?  C K O ~ K O  M a m  rrepeiiqer B pacmop 3a 10 sacoB pa3pma 3 n e ~ e ~ ~ a  
TOKOM O,1 A7 

cmwapmym 3AC sneMema. 
. . 

80 Ka~oe  c e o i i c ~ ~ o  M a r m  n o 3 ~ 0 m e ~  npmemTb ero rn H ~ ~ T O B ~ ~ H H A  

ocrjeTwremamx paxm, 3axwa3amwraremmoc caapxos, cm~amwoc  o r ~ e i i  H T n 7 
81. Um y n a n e m  ocTamoB Kwcnopona H a3om ~3 pawonam B HHX noMemamT I 

11e6onbmne K ~ C O ~ I U I  MIIIWIIB. Hanumn~e ypaBneHlrrr pe-, B KoTopble Bcvnaer ITPH 

 TOM ~ a r ~ &  
82. L(TO Ha3bIBaeTCR XeCTKOCTbK) BOW? K a ~ m  XeCTKOCTb Ha3bTBaeTCIT BpehfeHHof8 

Ilocmxrmo~? K ~ K  yc-rpmexa XC~CTKOCT~? IToqerq He pcKoMeweTca 3 a ~ m ~ a ~ a  B ' 
pamal.opar mecrrcylo BOW? 

UNHK 
83. I T o q ~ e m e  ~emr rmnec~oro  us c y m @ ~ m  pyn B r rpo~b~~me~u ioc rn   me^ 

no cxeuanr. a) ZnS + ZnO + Zn; 6) ZnS -, ZnO + ZnSOj +Zn 
Hanwmme y p m n e m  coo~sex~sy~on[wx p e a h .  C K O ~ K O  unma Molraro n0nyw-i-b 
~3 1 T pYn61, c ~ ~ ~ p X a r t ( e %  95% c y m @ n ~ a  u m a 7  

pacmopa cym@a~a  m a ,  nomcncrmom cep~o: KNC~OTOA. AHOW HepacTsopmMe. 
Hannlwx ypaenewu ~ n e ~ r p o w  p e M  n C Y M M ~ P H W  ypannenne 3JlUCTpOMXI 
P a c c ~ r m h  TeopmnvecKoe HarrpxxeHwe pa3noxemn r tne~rponm C~onbro .  
KaTOnlfOm UHHKa MOlKHO nOJIyWfTb 38 10 'IICOB rrpH CHne TOKa 1000 A? B'T=90% 

85. T ~ o J ~ ~ v ~ H H ~  hf~'RUl~eCKOr0 1-a H3 er0 OKCHfla y17JleM MOWHO flpenC.TdBH.l% 
CneAymwm o6pa3o~ I )  ZnO + C (,,+,, = CO + Zn; 2) 2 ZnO + C (,,,.,, ,, , =C07 + 2 Zn. " 

* 

nom3yxcb TepMomtriaMnctecKtiMw B C ~ W I ~ M W  PeareHToB, pacc*~mjiTe TeMneparypbl, ' 

T H  KOTOPLIX 8 0 3 M O X H O  BOCCTaHOBneHHe m a  no o6em pCaKl(UHN. KaK0k ItJTL : 
leyMonnHnMnrecui ~htrn,qnee? 

86. PRCC~IPITO~~'C C ~ ? \ I I L [ ~ P T H L ~ ~  3JIeKI701~~blfi nOTeHman WHKa no CJIemIQwM 
AaHHhlM ZII'"(,,) -1- 2e # %,n(,,. ~ ~ 2 9 2 = 1 4 7 . 4  KAX 



87 Onnluwn: nosenerrne UuHKa B ~ T M O C @ ~ P H L I X  ~ C ~ O B H R X .  Bone, BOAHLIX pacTBopax 
KHCnOT H Il[eJloVea C O C T ~ B ~ X  YpaBHeHHR ITPOl'tKaW~HX p&lKIWfi, YKaXHTt 

n o r e p a n ,  cToeK a amoc@epe H H e  ~ ~ C T F J O ~ R ~ I T I T  B Bone. 
89. B KaKOM A 3  PlCTBOPOB: a) cyJIb$aTa WHICi, 6) aMMHallJIOM. B) lIlen0~IHO.M 

a)Zn -2e = Z I I ~ ' ,  6) ZI, + 4 NHI- 2e - [ZII(NH~)J]~'.  B) Z I ~  -t 40H- - 2e= [Zn   OH)^]' 
OTB~T n&'K Ha OCHOBaIfUU CpaBHeHwR CTaHnapmIX 3jIeKIpOmIX ITOTeHUUiLnOB 

90 M3 K a m  np0MexyTowu.m c~anWij MOHO npencmslirb nporlecc nepexona 
MeTanna H3 KpACT~leCKONl C O C T O X l ~  B BO& ~ ~ c T B o J ) ~  O~LRCHUT~,  nOtKehl), 
MeAh H LIJ~HK (ma cocena B n e p ~ o ~ m e c ~ o k  crrcre~e), m e n  6m3me 3HilYeHHR 3~epmii  
aoawsarpiw H r u q a m q m ,  pe3~0 P~SIUPI~KTCR no c~oe i i  ~KTHBHOCTM B ~ o ~ i b r r  
paCTB0pa.X (CM. pRA H ~ l n r t e w d i  M~~XAAOB)? 

paccsEITaiiTe AH nepexona m a  H K ~ A M W  B pacmop B c o c m m e  m n p a m p o s m r x  
HOHOB Am K~KOIY) M e m a  c y ~ ~ a p m r i i  npouecc ~pe6ye.r 6omllreii salpaTb1 3~epnrw7 
Ka~oii  M e m  xsrurexx 6onee ~ K I ~ I B H ~ L M ?  

92. P a c m o p e ~ ~ e  m a  B 1 M pacmope a 3 0 ~ ~ 0 i i  ~ ( I I C J I O ~ I  M O X ~ T  WTU cnenymqmn 
npoueccarw: 
1) Zn + HN03 + Zn(N03), + NO + H20, 
2) Zn +HN03+ Zn(N03)z + NO2 + H 2 0  

Pa~c'4UTtIke (~~2s:) x.p Ha 3KBMBaneHT IWHKa H pedr- BOnpOC, K ~ K O ~  npOrIeCC 
0 TepMowaMwqecKn smomiee. 3 ~ a ,  qro E 'd,rh= -0.76 B, paccw~aiire  

9 1 . Tfom y nca c n e m q m H  nawmwn: 

M e m  

Zn 
Cd 

AHww", 
KLIII(.IMo~ 
2630 
2500 

AHwp 
~n A 
-2075,3 

-1836,8 

HOH AH m,wH,. 

- 

zn2- 

cd2 
131,4 

113,O 



p e a ~ q ~ & .  
97. P a c c w ~ a i i ~ e  TeopeTwliecKoe Hanpmewie pa3noxe~m pacmopa .uopnjm *a 

W a  MOXHO PaCTBOPm B 100 MJl 37.23% PaCTBOpa wtCnOTM, 1,19 r /~J l .  r e  
HaxomT npwMeHeHne "~pa~ne~a r r "  ~ncnora? 

99. C ~ e c b  cymama m a  c cym@a-rb~ 6apm n p m e m e x x  B icaciecTse 6enoii 
KpacKn ( m n o ~ ) .  Harrtrmm ypaeHeHlrrr pea~qwCi noyeHun s m  coneil. 

100. MOXHO nu c y m @ n ~ ~  -a pacmopmb B 1 M pacmope C O I U I H O ~ ~  mcnonl? 
OTB~T nafiIY Ha OCHOBaHUU TepMOnUHaMWeCKU7 DaHtmK.  

A' ,.,, omeceiuiyIo K 100 r w w a .  H a m m m  ypamiemm a ~ o n p o q  ~aronpoii w 
~o~oo6pa3yfomek pemarii Yrcruwl~e 3 ~ a m  nomOcoB H HanpaBneme m m e m  
3nex.rpo~o~ no ~ ~ e r n ~ e i i  q c m  w aotioa B pacmope M ~ M ~ H W T C R  nu HanpaBneHue 
a s k i x e m  ~ ~ ~ K T ~ O H O B  no ~ueuweji uem, ecnw: 1) B pacmop cym$a~a wima no6a~w~b  
pacmop aMMHaKa urn  cym@una HaTpnn; 2) pacmop cynb@ara u m a  pa36as~i-m  ono oil; 
3) = e m  c . r n a a p ~ m ~  BOAOPO& snelrrpon B O A O P O ~ I H  3 n e ~ r p 0 ~ 0 ~  c 
fCoH4eHTPaUUefi ROHOB OK, ~ ~ I B H O ~  1 M O ~ / J I .  h e ~ b l  O ~ O C A O R ~ T ~ .  

104. Coc-rasare m a  rnrrasamrrecam sneuema n3 U U H K O B O ~ ~  n M ~ A H O ~ ~  nnacmoK, 
OnyIYLgeHHw: a) B pacmopu conefi m a  n Mew; 6) B pacmop cep~oi i  w t c n o ~ ~ .  
Kom(e~.rpaq~n norewn&v-onpe~enmm.m u o ~ o e  paena 1 ~onbln .  Han~rnRTe 
ypa8Hem.n BHOAXUX n Kamw1x peaKurdi w ~0~006pa3yloIYLg~~ pearcurrii. P a c c w r a h  
C-ramapme 3,4C 3 n e ~ e m ~  H A' ,,,:,, y 4 n d ~ o m  m a  



~ Y A C T  MATH 6onee nonllo n 1ll)HCYTCTUHH UCTaTa tli~TpkUl? 
109 Hanwru~~e  @op~yny  aMMwarHoro KoMnneKca umKa (~oopn141ra1luo~iiioe wcnn 

paal~o 4). Ka~oii run CB&, Tnn ~ U ~ P ~ ~ ~ U W W  rr KaKOna npocTparlcTuel1nnx 
K O ~ I $ H I ~ P ~ U U ~  3TOW ~ 0 ~ l l l l e K ~ t 3 ~  

110. BO~MOH~IIO mi pa3ppe1iwe KoMnneKcHoro uom npu w6annerltfl: 11 pncTnri!) 
cynh$uaa ~ a r p u ~ ?  O T B ~ T  n a k  Ha ocHoeaFruu TepMonrnaMmecKom pacseTa 

[I,II(CN)~J~-(,, + s 2 ; " , ~  ZIIS(,, + 4 CN 

i Cnoii B ~ I B O A  n o m e p m i x  cpasaeHueM ncmlwH K,, KoMnneKca rr llP,,,, 
f 1 I 1 C ~ a ~ a p ~ m r i i  3ne~~pon~bLi i  n o ~ e m a n  n o n y p e a w  

[zII(cN),]~(,, +2e o 214.) + 4CN;,, pBeH -1,26 B Pazcrulafirc AG?,,~" 3 10il 

112 Ilpn pa3pnne no3rzyruao-itn~~o~orn 3 n e ~ e m  ocymccTsJmeTcs cnci-yolriax 
p c a w x  Zn + o2 + KOH + H20-+K2[Zn(OH)4]. P a c c m b ~ e  K O ~ @ @ H W ~ I I T L I  n 
maBHeHHu peaKI(HH, YKaXHR BOCCT?lHOBHTeflb U OWCJIMXJrb, HaITUllIWK ypaRHeHKH 
pea& Ha. aHone u KamAe. Paccvlr~iiTe c w a p m y l o  3AC s n e ~ e ~ ~ a .  C ~ o n ~ r t o  
unma nepeiiqe~ B pacTBop npw pa3pxne 3 n e ~ e ~ r a  TOKOM 0,1 A B Tereiiue 10 M H H ~ T ?  

113. Ha ocHoeaHm TepMojvmaMwIecm A~HHHX p a c c s m f i ~  3 a C  menovrloro 
c e p e 6 p x ~ o - ~ ~ o ~ o r o  aKKyMym-ropa, pa6ommero  Ha peaKuww 
Zn +Ag20aZnO+2Ag. Hammru~e ypaBflemn a r r o ~ ~ ~ o i i  H ~ a m m o i i  p e a w 2  npu p a -  
pnae H 3apn~e 

114 Am HaHcceHwrr u m o e o r o  noKphrTWrr Ha CTammIe neTam npmelrxercn 
snercrponus ( m n a ~ o c ~ e r w x ) .  Hanmwre ypant iem 3ne~rpombu p e w n i i  npk1 
n o n y q e m  rwtrrtoeow noh-pblmfl u3 noAKucnemorO cep~oi i  ~ucnomii  pacmopa ZnSO., 
A ~ I O A ~ I  UmwoBbre. P a c c w ~ a i i ~ e ,  CKOJSKO BpeMeKu H~HCHO B~CTI I  I ) ~ C K T P O ~ R ~  Crrxa 
TOKa 40 A, no bJBaeMax nOBepXHOCTb 1 AM2, TO-a IIOh-pbrTtUl 8 MKM, IlnOTHOCTh 'IP - witma 7.14 r / c ~  . BT -98%. K ~ K  MOXHO p e m w m  CKOPOCT~ 3~0 rn  trpouecca ? Kaqiu 
ponL q a e T  nepeaartprurtetuie sonopona rrpn no r ry r em m a ?  

RecTu 3ne~rpom3, ecm m a ~ e r p  OTBCPCTHII pmeH 2 MM, ~o.rtuItiHa JeTanii 3 MM, 
cwra ToKa 10  A? ~IJIOTHOCT~ m a  7,14 r/cht3. BT=IOO% iialmcarb ypae~err~rx 
p e a w i i ,  r rpo~e~mnlwx tla 0 6 p a 6 a ~ ~ m a e ~ o i i  n e m  H ria 3ne~rpofie-n11crpyhle1i~e Knl< 
MOXHO ysennCrnn caopoc~b s n e ~ q o w w r e c ~ o i i  06pa6o~w nwnloil gemiil'' 





123. C'ocranb~e pan BLICUI~IX  o~cirnon ~nehrer~~on rnanrlofi nonrpynnll. Ha ocrronalllrri 
(AC;~,,") ,,,,, 3THX OKCHnOR )'Ka>lCHTe, MOKHO JIH lTOJlY9HTb MX A? n]>OCTbIX BCIUeCTn. K ~ K  
k13MCILRCTCR W 3TUX 3nebIeliTOB CPOACTUO K KH~~10p0.4~:)  TO MOiKHO CKa3aTL 06 
~cTQ~~HBocT'H 3 m X  C O ~ A U H ~ H H ~ ~ ~  

124 A J I ~  XJlOpHAOB p-3JleMeH'N)U 111 rpylTrlbl3Cl~ H a  OCHOBaHHH ( A G ~ " )  on,, YKBXHTe 

a )  K a K  M3MetLRCTCII CPOACTBO 3TW 3JleMeHTOB 1C MOP)'; 

6! MOXHO JIH TIOJlYYUTb 3TH COeAHHeHHR H3 VOCThlX Bel4eCTBi 

n )  ~ca~o i i  xapaic-rep cnmn 3 C l ?  I I o n r r p ~ ~ ~  mi cnnsu'? rlormprl~r nu M O X C K ~ ~ L I ' )  

60  P 
126 k i3nec~~0 ,  IlTU llpH H a r p e B W  60p npORBJIXeT BOCCTaHOBnXnbwylO aKTUBHOCTb 

no o n i o r n e ~ m  K pnpy y c ~ o ~ b ~  OKCHAOB, HarrpHMep S O 2 ,  CaO 
Hanrrmu~e p e a m u  BOCCTaHOBJIeHMR QaHHbnr OKCIWOB 6 0 ~ 0 ~  Ha oceonaa~u 
TepMOnUHaMW4eCKUX PpaCVeTOB YC'laHOBUX. 

a)  nbwe ~ a ~ o i i  TeMnepalypbr npouecc Bocc-raHonneelzrc o ~ c ~ i s o n  nncr 
CaMOrrpOH3BOJlbH0, 

6) K U O ~  If3 OKCnAOB BOCCTaHOBnTh TpyPXee? 

127 MoXHO JTU OKHCM 60p pa36aene~~bmru H KOHQe~UpOBaHHblMU KHCnOTaMH 

HCl, HzS04, m O 3 7  K ~ K  S~~HMOA~~~CTBJWT UenOtIM C 6 0 ~ 0 ~ ' )  ,&Dl BCeX CJI~laCB 

83aWM0nef l~7~~~ HalWUIUTe YpdBHeHUn pea- 
128. ruApmr b p a  wcnowyona B KalrecTse paeenioro TonInsa H a r n ~ ~ ~ u ~ c  

p e a K m  ropewHn ~ r p & p a ~ a  N paccmi i r e :  
a) KaKoe KonIpIecTso rema sbmemercn q u  cropaem I MOM m6opa11a; 
6) KaKOe KOJTHVeCTL30 Xnna BhI~eJIR€TCn Ha 1 3KBUBaJleHT K H c J I o ~ o A ~ ~  

129. B MarumiocTpoem <racTo ~ H M C H R H ) T C R  r-am.m.r 6opa. BF3 BCII. I lx  
noJly.leHHe ocHosaHo Ha cnelTyrolqux peaKwm 

a) B203 +CaF2+H2S04 -+ BF3+CaS04 + H20; 
6) K[BFj] + HzSOj -+ BF3 + ffF + K2SOJ; 
B) BzO3 + C(,,,$., + C12 BC 13 + CO. 

YCT~HOBUW, K U e  K3 3TU.T ITPOUCCCOB RBIDIICTCR OKHCJMTemtlO-BOCCmOBUTeJIb- 

mum. H a i i ~ ~ ~ e  K O S + + ~ ~ H T ~ I  p e a K m ,  Ann peaKrnnr (B) paccsu~aiire A G ~ ~ ~ ~  
x u ~ w i e c ~ o k  p e m  w y e m e ,  ~ a ~ o i i  $mop ,  ~ ~ ~ a n a m i h r i i  wnw J I I T ~ O I I ~ ~ F I ~ L ~ ,  

orrpenennm Hanpaenemre nposecca npu craHnapma ycnoennx. Paccmir re ,  C K O ~ K O  

rpaMM oltcma 6opa (111) H~XHO 3 a ~ p a ~ ~ l - b  AJUI n o q n l e m  I ~ ~ ~ u n a r r e a ~ a  Tpmnopma 

h p a .  



13; I-la OCHOBaHWU /\GWR' IIpWBeneHHbTX I X ~ U L I H U  

a) B203+CaO+Ca(B02)a,,, 6) A1203+Ca0 + Ca(A102)21n, ~ O K ~ : I ~ T C ,  

a )  uauoe u3 O ~ ~ W ~ U I ~ U H X C R  c o e a n ~ e ~ u i i  6onee y c ~ o i i r u e o ~  

I-kn~? k1i4 
134. Me~o&b~ n o ~ l e l l r i n  r a ~ u x  B C B O ~ O A H O M  COCTORHRW. 
135. 0rtromeHue ra.nnnn K oKwcnuTenrrM. Hanurunre ypaerietmrr peauqwii NIR 

cnenywqwx cnyvaee: 

a) G a  +02 4 6 ) G a  + S +  6) G a  + Clz + 
r) Ga 3- BrL > :I) Ga + I? -3 e) (;a 3- N2+ 

136. B ? ~ w o ~ ~ ~ ~ c T B u ~  ranmw c KwcnomMw H ruenotranui. H a n u m ~ i x  ypaneetLm 
pea- c n e m m m  cylaea :  

a) Ga+HCI (ji16,-+ 6) Cia+HCl (Kc,.u,+ 

D) Ga+H2S04 (,d,+ r)Cia203+KOH+H20+ 
137. 3 a ~ o ~ v ~ 1 . e  cnerrytomwe peausm: 

a) Ga203 + H2S+ 6) Ga(Oll)3 3-H2S+ 
B) Ga2(S04)j+H2S+ r,l Ga2!S0,1)3 +C:+ 
Kawe coemrelam rannKn 06pa3yio~ca s pe3ymla~e  3 ~ n x  npoueccoo'! K ~ K  0111.1 

tla361~aloTdX? Ka~we H 3  3THX ~ ~ A U U U U  RFJJlXiOTCR O K H C ~ U T ~ ~ H O - B O C C T ~ H O B H T ~ ~ L H ~ I M H ?  

Y C ~ H O D U X  OKllCJUiTCnh H B o C C T ~ ~ ~ ~ O B W T ~ ~ L .  

138. OKCI~@~ H rUAQOKCWl EUIJUlX. fl0JlY'le~Ele. C W ~ C T B ~ .  O~LXCI<KX B 0 3 M O W O C T b  

rrpoTeuatwrr cnemtqwx nporleccoe, uauoebr npo.qym-ble3amonefic~swr: 

a) Ga203 + HC I -+ ' 6) Ga(OH)3+IlC 1 .+ 
B) Ga303 + KOH .t H?O+ r) Ga(OH), 3- KOH + H20& 

139. Moxer nn rannnii ~odcra~oewrb MnOi fro M!12' D uucnoii c p e ~ e ?  3anmw.r.e 
ypamemie npemo~~araehroil peauuw1.I. O m e ~  n a k e  Iia ocHoamrni cpasrreHIrn 
ClilHUaPTHblX 3JIeKI~)BJlHbrX IlOlCHLIHilJTOB. 

140. Ka~rle coensHcIiHn rannrrn npwMemTcs n ~ a i ~ e c ~ n e  nonynposommuonqx 
~ a ~ e p w a n o n ?  K a u ~ c  xapaawpwcTmw -smx c o e ~ ~ m e ~ i x i i  0npenemo.r LKX 

nonynposonlrmoehre c ~ o i i c ~ e a ?  K ~ K H N  p - 3 n e ~ e ~ ~ a ~  ~ . ~ o s n e r c l p o ~ ~ a ~  3~1.1 coemHemn? 
14 1. A H ~ ~ O ~ O M  KduOrO ~OJryQ3OBOmiUKOBOrO 3neMerlTa MO>KHO C1ufl;2Tb GaAs'? 

Onpenemre r e n n o ~ y  aToMmaqm GaAs, '. e c m  (A&,:) ci,A,=87,8 K , Q K I M O ~ ;  
(AH,r,,~~~,)=289,1 Knx/Monb; (AH,,,:) = 489,OG uf lx /~ona .  



AJIKBMWHM~~ 

142 CT~H,&~~TH~% 3HXUlblTcrR aro~u3a~UM  AH^^:)^^,,, amOMUHUIl paRHa 329,7 
Y4iK/~onb. Hannxuwre ypaslieawe pearurwn, CoorBeTcTBym~ee 3 r o y  TennOBOMy 
3++e~Ty K a ~ o e  csoiic~eo m o ~ m m  xapaKrepnyeT s e m w a  (AH~~~"X, , , '~  

143 O n m m e  npoueccbl, rtpoxaamrqwe npn ~ n e ~ ~ p o n r n e c ~ o ~  Me-rone noqme- 
aJUOMUHHR n0~eMy ~ J ~ I O M K H U ~ ~  Henh3H nOny.laTb 3JIeKTpOilH30M R O a H O K l  PaCTBOpa em 
coneii7 

144 110'IeMy ~ N O M I U W ~ ~ ,  RBJlXRCb BKlHBHblM hieEiJIJIOM, ~OCTamlIliO ycT0ficIl~ B 

a r ~ o c + e p ~ s r x  ycnosmx ti B none? 
145. Hanmure  ypaBHeHuR p e a ~ ~ i i  ~ 3 a u ~ 0 ~ e f i ~ T B ~ f f  ~JTIOMHHHR C ~~68~1~elfHbThfH U 

KO~eHTPWPOBaHHbUIH PaCTBOpaMzi KUCJIOT' COJTXHO~~, C ~ P H O ~ ~  H a30TH0k, a TaWlCe C 

pacmopoM wenoXm B ~ a ~ o i i  ~3 nepemcnenfirx KHcnor M O ~ O  nepesecrn amonwmG 
B naccmHoe C O C T O R H ~ ~ ~  

146 O&bxcme, notrev r y ~ n r l ~  nocne saucpmBaHliR B pacrnope corn pqrw 
(-b2) BbTTeCHReT BOnOpOJl H3 B O P 1  H KOppO~YeT Ha 003Ayxe C 0 6 p m o ~ a m e ~  6enoro 
pamoro Hmera - m.qoKcma ~ M U H I I I I ?  ~ a h w m m  ypasFrew coomeTcrnpnrrix 
peamuti 

147 B ItaKoM n3 PacTBopoB: cynb4a~a wui mopma Mem a m o h i d  311epnr~11io 
BblTeCHReT Menb? KaKHe HOHbl OKa3blBBK)T pa3pUlaKJlqee ~ ( ~ u c T F J H ~  Ha 3~UlUTHyICI 

! nnemy Ha noaepxHocm ~ M K W ?  Hammw~e ypameme npommmoleii p e a K w  
148 n 0 K i u w l l Y  rpa$I~ . iec~y~o ?aBKCHMOCTb GKOpOCTw KOPP03WH amOMILHHR OT pH 

pacrBopa. O h x c m  xon ~pmofi .  
149. 1,00 r cnnaea memi c m m u e M  06pa60ramr pacmopow menow, ocrarou 

~ O M ~ I I I W ,  pacrsopwui B pm6a~nen~oi i  a3on1ofi iuicnoTe, pscreop sbmapm,  ocmroe 
rrpoltamrmr. n o y e i r o  0,4 r ~ o o o m  ocrama. Ka~oa cocras cnnaaa? Hamumre 
ypaBHem pe- 

150 &a c.rynem w n o w e r i m  nispoKcma a m o ~ m m ,  nOnb3yXCb o,mma H T ~ M W  

x e  peaKrwsanrw, nposem peamgm pa3- cnoc06ar.d~. o m  cyAem K pacrsopy 
. rqe?ow ~ o 6 a a n ~ n  no uanmM pacmop corn m M m n ,  ~pyrofi- K pacmopy corn 

npe6a~mn no K ~ N  pacmop wenom. KmoG a3 c . rync~ro~  nocryrum npaswb~o?  
H a m m  ypamemn peam&i. 

15 1. 3 n C  pe- pacmopem a m o m  B 1 M pacmope menow cocraemer 1,52 
B Hanwurme HOHHO-mone~nxp~b~e ypasHeHIun nonypeaKulrii oKHcneHm N 

~ o c c - r a ~ o s n e ~ ~ x  w cyMMapHoe ypaaHenHe pea- a p a c c m k e  E',.,~(OH)~,AI ~ H W ,  'ITO 

no~erauian sonopo,wom 3ne~pona  oqenemiercs no 4op~yne  EHt,H2=-0,059pH 

A1203(,)+3SO3(r)e A12(S04)3(.); Al203,PNazO,x) -2NaAlOy,, 
onpenem-re: a) xaparcxp orccwa amoliamm ( o c ~ o ~ ~ o i i ,  mcnombrii, ana+orepmG); 
6) ~ a ~ o i i  xapaKrep y AI201 Rpve abrpaxeH ( o c ~ o e ~ o f i  urn uucno~nrfi)7 

153. B K U O M  HarrpaBJIeHlM 6yner OcymecTsMTbCH p v w .  
2Al+A 1C 13(, p 3 A l C  I(,,. K a ~ m  c x n e m  o m c n e m :  +1 mw +3 6onee xapaKTepHa 
p,nx amo~rrmur?  he^ n o m e p m  pacqeroM ( A G ~ ~ ~ ) ~ ~ .  

154. B omofi a s  rrpo6wpo~ fiaxomrcx pacmop xnopwna H a r m ,  B npyroii - 
xnopuna amOMmR. H a n m m  ypaaHeHun p e a ~ m ,  c nouoIqbi0 uoropbrx MOXHO 

o n p e n e m ,  ~ a ~ o i i  pacrBop HaXomCx B ~ 1 ~ ~ 9 0 f i  n p 0 6 q ~ e .  



7A I C'l a , r , t ) r t  I 2C1N,). Harpesaiiwe wnn oxjl;uraellnc CncTeMbl 6yner 
iinaronpwrt~crsosa~~ p e a ~ r i n ~ 7  K ~ K O B  hxexam3M O ~ ~ B ~ O I ~ ~ H N R  cnmeii Memy amMaMn 
aruonrkxrula M xnopa B MoneKyne T p m o p w a  a~uoninlm'? 1Cax~fi m n  ru6p~~n3aurut  
HTOMa B M M W H U R  1.1 KaKaR nP0CT)aHCTBeHHafl K O H ~ U I Y ~ ) J ~ ~ ( ~ ~ ! ~  3T0c ~0ne~yJlb1? n o  
K ~ K O M Y  M ~ X ~ ~ I W ~ H Y  06pa30sanac~ C B R ~ ~  M e w  MoneKynmu NCIj" YTO RBnxeTcR 
noHopoM w a~uen ropo~ ' J  

156 0 6 n w  C aBIWTeJGsH0 BbICOKWM 3aPRUOM W OTHOCMTeJIbHO H ~ ~ O ~ L I U W R I  

pawco., HOW A l l  npoasnan crnormocrs r ~ o ~ n n e ~ c o o 6 p ~ o ~ a ~ w o  C o c r a ~ s ~ c  
@ 0 p h % y ~ l  KOMIUIeKCHbDL IIOHOB, B KOTOPbU: NLTalUlaMH RBNIIOTCR IIOHI.1 P 
( K O O ~ ~ U H ~ U H O H H O ~  wcno paBH0 6) H O H  (KOOP~UH~L~UOHHO~ 'IHCnO pILBHO 4). K a ~ u e  
HOHbI M O l y T  HaX0,LWTbCR 60 B H ~ I I I H ~ ~ ~  cC#Iepe 3TKX KOMM~KCOB?  TO TaKOe KPHOJIMT H 
r e  OH ~ ~ P H M ~ H R ~ T C R ?  B KaKHX P~alWilTX 06pmye-r~~ WApOKCOaJITOMUHaT Ha'TPWR? 
~ ~ k t ~  ypaBHeHlur ~ i C C O W a ~  C O O T B ~ T C T B ~ ~  KOMIIJIeKCHbIX C O ~ A K H ~ *  U 

BbIjlaxteHWI AJM KOHCTaHT H ~ C T O ~ K O C T U  

157. C noMomm KaKwx pearaMti M O ~ O  ocytqec-mp cnewrqu i i  p m  
npesparue~Hii. 
a) A1Cl3-+ Al(OH)3+ Na[Al(OH)4] -+Na3[AlF6]-+ Al-+ AlC13; 

Kame H 3  3TUX p e a h  XBJEUOTCR O K ~ C ~ ~ J ~ ~ H O - B O C C T ~ O B H T ~ ~ H ~ M ~ ~ ?  9 

158. 9m Ha3maeTca a m o ~ o ~ e p ~ w e i i ?  Kaxoe c~oi icmo a m o m  nexcm B ocHone 
3mr0 npoqecca? Kame M ~ ~ J U I J , I  n o q - r n ~  ~ T H M   emn no^? Ha ocaoeamfn 
quo~nnat . iwecKnx ~ a m m  

2A1 (,) +C'r203(r) =A 1 noy,) +2CrM). 

a) nanpasnenwe rrpouecca npw c - r a n s a p m ~ ~  ycnosrurx; 
6) 3a cre-r KaKoro $ampa ( s m * o r o  nmr sn~pomrinroro) peawin r r p 0 ~ ~ a e - r  B 

160. 06pa30same o~c~&ioi i  memi ~QJH a s i o ~ o n ~  amOweBLD:  wqe~uiii 
npoTeKaeT cornacno y p a e n e m  2A1+3H20 - 6e =AI*O~ +6H1. 3a 30 ~ m y r  Ha 
%JIM M O ~ U H )  1 AM* 06pa~manacb o ~ c ~ a n a a  m e m a  ~ o w o i i  7 MKM npH cme  
.roxa 1 A. nnomocn  3,85 r/cu3. P a c c m r a ,  KaKm sac= ro~s pacxoqyeTca Ha 

0 6 p a 3 0 ~ G e  O K C H ~ ~ O ~ ~  MeHKH. Hamcan ypaBHCHHe K ~ T O ~ O ~  pea-, eCILll B 
KasecTBe 3 ~ e - m  B ~ R T  pacmop c e p ~ o i i  wicnonr. 



161 C O C T ~ B ~ T ~  3neKTpOlillble I $ o I ) M Y ~ ~ ~  aTOMOU XCJlC3B, K O ~ ~ . V L T ~  LI HNKCJlX, Y K a K H T C  

sanerlrrlhle ~ ~ ~ K T T ) O H ~ I  n pacnwrrrnre nu no A 0    TO o6uree w *ITO ornuwoe n 
3neKTPOHHOM ClQOeHHU aTOMOB 3TKX ~ ~ ~ M ~ H T O B ?  

162 C p a ~ ~ n ~ e  @ H ~ H ~ I ~ C K H ~  K O H C ~ H T ~ I  ( ~ ~ O T H O C T H ,  TeMnepaV1)t.r nnaBnerrnx ti  

wnelinn, p m n y c ~ ~    TO MOB) ~ T W X  ~ ~ ~ M ~ H T O B .  L I e ~  O ~ R C H U T ~  Manoe prunnvnc 
neperncnerir-rbrx I$HJW~CKMX K O I I C T ~ H T ?  

167 Ica~ue c i e n e ~ u  orcncneHun BosMox(trar WR 3mrx h te~anno~?  Ka~rre crencrrrf 
oKncnelwr ~an6onee  xapartxplibr &fm a) Fe. 6) Co, B) NI'? 

164. no~ehsy  OVeHb TPyAHO OKMCnUTb 3neMeHT a0 CVneHN OKACneHAR Bbme FiOMepa 
ero r p y m ~ ?  

165 Hanxirume @op~ynal  OKCH,~OB s ~ n x  M e m o s  u yrtiuKuTe nx xapawep. 
IIOnTBepm ypElEHeHE3MH COOTUeTcTBylo~Hx pealUD& 

166 Hammume @J0p~ynb1 CO0TBeTCTBYH)IllUX t'lqPOKCII90B MCEUInOB K ~ K K M J ~  
caoi ic rsa~u  OHM 06na~aror? 

167. l i a m i m m  snem-pomle cpophryar w cpanmTe pa,unyc~+ 

a) Fe H ~ e ' + ,  6) Co H co2+: B) Ni H N?' 
168 Y p a ~ e m e  c y ~ ~ a p ~ o f i  pealwli,  npo~e~a~onlef i  npli n o n y ~ e r ~ n ~  xc?e?a n 

; nO~eHH0k n e w ,  cne~yroaee: Fe2O3(,) +3/2C (,,,, e3/2COUr, + 2Fe(,,. 

a) Paccwraiire ( A G ~ ~ X ,  . 
6) y~uimax, r ~ ~ o  AOMeHHaR netib " p a k ~ a e ~ "  npw 5 5 M 0 0 ° C ,  060c~yhrc  
TepMowaMwrecKn rrpoTeKame sroro rrpouecca 
B) CKOJI~KO @a3 conep)icm marr pamouecHan c n c x ~ a ?  
r) Hamrurnre BbrpaxeHHe Kp n Kc mn swn,  npoqecca. 

169 Xeneso B rrpommneHHocTw n o w i m ~  ~ n e ~ ~ p o n n ~ w ~ e c ~ n ~  v r e ~  c 
HepacmopmbLMH monmn  H a m w  snempowle  p e a r w ,  rrpoTertarourne nprl 

, 3nerrrponwse ~ o w o r o  pacmopa cym@aTa xenesa (+2) n cyMMaplloe ypanrrerwc 
3nerrrpomsa. P a c c m k r e  TeopemecKoe Hanpmeme pa3noxemw snelcrpoma 

2. C ~ o n a ~ o  xenesa Mpmo nonyw-rb 3a 7 racoB npH c u e  Tom lo3 A. ecnw BT= 90%. 
170. npoqecc nonyvemw xenesa B Aonremrx nesax s m s a e r  3 c r a r  

a) ~F~~OX,)+CO(,) -2Fe304(,) + COX,), 

6) Fe30qK, +CO (r, o 3Fe0 (,, + COq,); 

8) FeO(.) + CO(,,e Fe(,, + COX,, 
Hamrrum sbrpaxeme m ~ T H X  CWUG K ~ H  @ m p r u r w  orrpe,qemeTcx fG? 
Kame @a~ropbr onpe,qenmT me-i-my rrpoqecca ~occTa~osnefinR B A O M ~ H H O ~  new? 

171. H m e m  BsmerunoT n3 py,q B syse cyaI$nna N12S3, a 3a1-e~ rrpoqecc we-r no 
CxeMe Ni2S3+NtO+ Ni. HanWrnw~e )'paBHeHwrr COOTBeTCTBdW~MX p e a d  

172. O m  ~3 MeToAoB norry.rexuin m e m  xsmeTcx snempommrec~oe  
pa@mmposame H a m u m e  3 n e ~ ~ p o m i e  rtpoueccbi, npoTeKmqHe npw  TOM, e c m  
3nemponwro~ c n y m ~  c y a @ a ~  m e n n  (+2). M3 KaKoro Maxpwana cnenyel H ~ ~ T O B U T ~  

~ n e m p o ~ ~ C ~ o n b ~ o  uuKenR M O ~ O  nonywm sa 10 sacoB rrpu 1=500 A, BT=95%7 
173 ~ ~ O U ~ C C  aJIlOMOTepMMH IlpOTeKaeT no CXeMe 



2 4 1 (.) + Fe207(,, o2Fe(,,+A 1 ?01,,,. A G ~ ~ ~ ( ) L  -843.0 KAII( 
He npOM3BO.4M BLI'IHCJICHH~~, . YKaXUTe, K ~ K O $  ( P ~ K T o ~  ( 3 1 < ~ b n k l ~ l l b l ~  HJlH 

~i<rponuri~brii) 0rrpenenRe-r HarrpauneHwe s ~ o r n  npouecca7 
174 P a c c ~ l n r a ~ ~ .  KonuclecTno TenJloTbl, nwennnuleeca npn 06pa30nalrr1n 1 KC xcncsa 

B peaKwn M&,)+Fe203iKjo3Mg00 + 2Fe(,,. Heo6xomw~1e aalllible B ~ R T L  ~3 T ~ ~ J I ~ ~ L I L I  

O u e ~ w ~ e  n e n n r w 1 i ~ . ( ~ ~ ~ ~ 8 ~ )  ,, , He rIpOn3B0&3 ~ b r w c n e ~ ~ i i  
175 CpilBlltffe r~phiOnUIiMUICK BO3MOWIOClb ( C ~ ~ O C O ~ H O C T ~ )  pBCSBOpCH&lX B 

11a36a~ne~nnii HC I u H2S0 ~rtenew, ~o6anbra  u wiKenR 
176 H3anhtoneilcrnue :1:ene3a, K O ~ ~ J I L T ~  H IuiKem c ~ o ~ i q e ~ ~ q ~ r p o ~ m ~ i o i l  cep~~oii  LI 

. C O ~ R H O ~ ~  K N C ~ O T ? ~ M U ,  Con6 Meranna co CI-enemto oKucneHwR +Z n m  f? o 6 p x y e ~ ~ n  npn 
3~0M') O T H ~ T  O ~ ~ H C H H T ~  

177 Bsamonef ic~~ue  xenesa, ~ o 6 m n  n mKem c a30~110f1 li~icno~oii a) 
pa36aene~~oii ,  6) K O H U ~ H T ~ H ~ O B ~ H H O ~ .  Hanwnlm YpaBHeHUR ~~~~~~~mytorKUX 

~)eaw,nk 
178 K a ~ o k  m MeTWOB 06na.qae~ ita~6ommwnr CpOACTgOM K KtlCJlOpOny 

be,,, + 1/20y,,oFe0(,,; NI(,) + 1/20y,) o N10(,); Co(,)+ 1 /20zcl, 6 Coo(,,. 

OTBeT naTb Ha OCHOBaIiriX TepMO~HaMWeCKlfX naHHblX. 
179 K ~ K  MeHAeTCR CpO!lCTBO MeTajljlOB K Cepe: 

182. Kariue 143 neperwcnemrx ~ O H O B .  AI", v2', pb2+. H', CU'+ M O ~ ~ T  Gbn-6 
n o c c m o s n e m  xenesohc ~3 BOAH~IX pa~mopo~ ' !  

183 Kame M ~ J E I  6y.q-r ~ b ~ e ~ m n c x  Ha a) Fe-nnac~muce; 6) N i - n n a c ~ u ~ ~ e ;  
B) C o - n n a c ~ m e ,  ecnw o m  o n y q e m  B pacTnopu coneii. NazSO.,, MnS04, CUSOJ, 

Z ~ l s o ~ ,  AgNO,, MgCI2 - C O A K H ~ K O B O ~ ~  ~ 0 ~ e H T p a ~ e f i  K ~ T H O H O B ~  

184 EyneT J M  xcne30 BbmCH3Iitl.ra ~06-T H HKKeJIb H3 PaCTBOPOB WX conefi? 
185 Memo nn UOH ~ e ~ '  OKUCJIHT~ no ~ e ~ '  c noMoqbbK) c n e m u m  'Iacmq 

a) 12, 6) MnOJ'; pIl=O; B) snJ', r) cu2'; n) C12; e) 02, pH+? 
O T B ~ T  na-m, p y l t o ~ o n c ~ ~ y n c ~  straselnurMw cmwapTmcx snempomim no-reeuanon 

186 Onpenemu O K W C ~ M ~ J ~ H O - B O C C T ~ H ~ B ~ T I : ~ ~ ~  noTeWan snempoaa Fe", 
~ c ~ ~ / p t ,  ecnw [FC~']  = 1 10" ~ o m l n ,  [ ~ e ~ ' ] =  0,I ~ o m / n  (T=2981<) rlpu K ~ K O M  

COOTHOmeHHli K O W ~ H T ~ ~ W ?  o K K c ~ ~ H H o ~ ~  H B O C C T ~ H O B I I ~ H H O ~ ~  (POPM. 
d)  EM- rc2+,a = 0 B, 6) EFc~-.rc2+,~1 = E*F~~-.F~~+/R? 

187 C o c m b ~ e  msanw*recrurii ~ J I ~ M ~ H T ,  n KOTOPOM Fe H NI nnacTum noMeqeHar 
D paCTBopb1 C B O ~  coneii. H a n w m ~ ~ e  3 n e ~ r p o m 1 e  peaKlwy ypasneHne 
10~006pa3ymueii pea- p a c c w t d ~ e  EO H KOHCTWT~ PaBHoBecm. P a c c w t ~ a ~ b  
Komecrso  Tenna, KoTopoe paccewsaeTcR B OKpyxawqym cpeAy npu -repMomHaMu- 
llecKw 06pa~mof i  pa6ox 3~01% 3neuema. 



N~(,,+~Fc"[,) .o~i? ' (~)  + 2Fe2'(,) coc1aHnnt.T I#' (I-25°C). Orrl~e~tmnrs E"I:,J+:P~z-. 
ecni  E " ~ , ~ , ; ~ ; ~ - O . ~ ~ B .  Ilannluw~c pcaKuHw Ira 3i1e~rpouax n cocTanbTe cxeMy nor0  
l .a l lh~a~~(~e~K01.0  3ne~em.a. . 

189. - ,Fe~-snc~rpoa B PaCTBOpC I;eS04 noancpraeTcn a ~ o n ~ i o i i  nonxp~~snuw~~. 
Onpenenw~b nocnegnsarenbHocTh a ~ o n ~ b m  Ijea~uuii, ecnw E " F , ~ ~ , F ~ = - o , ~ ~ B ,  

~ \ ~ + . ~ ~ = - 0 . 0 4 B ;  ~ ~ ~ : ~ ~ + . ~ ~ ~ ~ = 0 . 7 7 8 .  
190. TOK cmofi 2.5 A npo?to&i~ nocneao~a-renb~o ~ e p e 3  pacTDoph1 FeClz u E'eCI: n 

Telieme 30 MHH. OAKITLKOBOC wnw paxioe KonwiecTno 21cenesa u ra3a sbuenrrrcx Ila 

nenrrrcn Ha a~onax?  
19 1. K ~ K  ycTaHonnelro sKcnepmiewrmbHo, ~oppo3un xene38 ~ C K O ~ X C T C ~ ,  ecmi. 

KaTOAHbrX 30HaX). 
192 f l oveq  B Bone. nolrrn He conepxttamefi aovryxa, npa K O M H ~ . I H O ~ ~  TeMnepaWc 

Xene30 He KOppO&UpyeT ti, H ~ o ~ O ~ O T ,  B npkiCyTCTBkiki BO3AYXa KOPP03HR 
nporpeccupye~7 

193 H ; i n ~ m ~ T e  npO~eCCb1, npOTeKalOIJIHe Ha aHOWK H KaTOmibM yXN7CKaX I3 

wcnoii w ~ e i i ~ p a m ~ o i i  cpene npu aapyrueHm n o r c p d  xenc3a: a) ,WKKOM, 6) 
onoBoM, B) XPOMOM, A) menew.  K KaKm m a M  o-nrocnrcn 3 r u  norcpb~~u~?  

194. Ilo~eMy n(ene3o noun1 He nomepraeTcx ~ o p p o s m  B m e n o m  paclsopax? 

rrpoxnopa p e a w  Ha W O ~ M  H Kammm soaax. npomcmnxue B ~ o p c ~ o f i  Bone 
198. Paclsop cymc$a~a Hmem n p m e m T  npw xrmecemm wsammecwix 

n0KpblTHii Ha xene3~bIe w3nem~.  TO' CJ~YH(F~T MaTepnanoM sne~~ponou?  Ka~ue  

Hanncam ypaBHem p e m ,  npoTeKmomsix npn wpxme H pa3pm~c 
aKKyMynnTopa Ha s n e ~ o n a x  

200. n p a  pa6o~e xene3o-m~ene~oro aKKyMymmpa npoxKaeT peamum 

Fe + 2N100H + 2H20.0 Fe(OH)2 + 2Ni(OH)z. 

Hanncam ypantrem s n e l r r p o m  pea& 
201. Anomoe Tpasneme xenesHom w3nem. 9 r o  cnyxui~  mono^, KamnOM w 

s n e m p o m o ~ ?  Kawe rrpoqeccbr r r p o x m ~  npw  TOM Ha sne~lponax? 
202. Ha xene3~oe a 3 e m e  H W O C ~ R  u,mKoBoe noKpbrrne 3 n e m p o m e c ~ m  

Me.ron0r.x. Hamanm snempomIe npoqeccbb npo~eKaromwe npri 3TOM. C K O ~ K O  
BpeMeHH CJIeweT IlpOnyCKaTb TOK IIpH 1=50 A, m6b1  nOKpblTb nelWTb MOllla.l&lo 



I 
' 8 ZL'O- = ,3 >HOZ + 'N e sz + z(~~)?~ 
' 8 88'0- =&I ' .HOZ + T ad a aZ t '(HO)acl 
'a EL'O- = "3 ' &OZ + 1.03 a a2 + Z(~0)03 

:1¶33ahodl1 alQHPUaUltlOHW308-OH'UfW3KXO IPHB~[ 'Z 1 
~W~UHI+OL~X aaHamtr (9 !wT~~I~oL~/C aauogmn (e :KXaKUUU aoeou x~lc su wowen 

. . o 8.0- = ,g ;['(~3)031 a + ,I~(N~~o~I 
EI 1 'o= "9 :,I9('Hd03l a 'a t- .;19('~N)031 
a P~'I= "9 '+z[9(oz~)031 a a + ,,IToz~)o~l 

1~3ahodu ~IPH~I~~~UBO~~~OB-OH~II~~~O ~mier .'I 1 ,- 
'xD t'16- =X"l,t)~ ' "(I~O)!NWO'~IZ-~'~.-I- '(tlo)!~r 
'XUW ~'96- =~",t)v 'fi~o)o3paoi1lz+ro + i(~0)~3t. 

.X~X 0~0~ 5- =,~=;JV 'r(~~)adta O~HZ+;O +c(~~)a:!t 
. :A~odot;3m n (9 

'xp p'8~ - =m~z&v 'I~YZ+'(HO)!NZ~HOXZ+~I~ +'(HO)!NC 
'*un E'L 1 1- ='",1)~ '~~XZ+'~~~)~JZ~HO~Z+~I~ -+ z(t10)03~ 
'~un 8'6 1~- =8m,,t)v '~~xz+'(Ho)~~z~Hoxz+~I~ +'(Ho)~'~z 

:Adorn k(e.:mwamol~to ou auamn H e.~qmgow 
'esauam nontr3nodhttnm, ~s~oag030113 keslrra~usopm3oa rrwtnraw wex .OIZ 







;li 
$1 233. A ~ ~ ~ O T ~ O I I I I L I ~  ~ o ; ~ w ~ w ~ a u ~ t r  yrJicpoila .(n;ih~;l.i. 1l)a311r.r,, ~ap6k111). rrs 
F . . 
. : (t)u3nqec~ne CHO~~C.I.R:I. X B ~ ~ K . I , C I ) H ~ I C  c~encl-rrr oltucnelirin yr!lcl)o;nil. 
I 23.1 I ~ O J I ) ~ I ~ ' I I I ~ C  I l)aI)l11;1 M a~lhla33, C I ~ O ~ I I E I C  nx R~lIC?il;l.lll'lCCKliS I)CILlC101\ K a s  c 
$ TOLTKW ?r)eHHR C l  1)OellHR 13CIIIecTila O ~ ~ R C H H  rl, cne,qylOorec Il)at])nT W <WMa? -06s 

lyronnaolcn, rio a:l,uarr O ~ I C I I L  I U C P L W I ~ ~  hla?clxrail, a rj)a$~: AI;II KOC, mcnfl1:ncToe 113 

oqyrlb rre1irt.c 1130 

235. I l p t r  Kaxnx ycaonitax iyac)lrr ~ 3 ; u r ~ r o ~ e i l c ~ o ~ c ~ :  c I I ~ O C . ~ , I N ; ~  11~1uec.1-B~AI~I (0:. 

Ci? BI.? . I:. j\j2 . S). t ~ n ~ o i i "  I " O C ~ T I ~ I I . I .  r:o.nFrr,re !pnslrcrtl!v pci~rc~rwii. K ~ a h - 0 ~ ~  rnriy 

Coc.~.ao~rc  rro~l~ioc ypaullu~~rie, EICliOJIL3)'H MC.I.O;~ :~JICI\II)OIIIIOI.O ! ~ ~ I J I B I : C ~ .  

A~anw?ul)ya nci.rllroe a ~ e .  oTne-rr,.re -rra ~xonpoo,~. n0!1h3ynch 

T e ~ ) h l O ~ l f l T a M H ' l ~ C K k l h f H  HWll~qtlHHMH. . 
a)  ~~ORMO;I:IIO 111.1 III)HXIOC I I ~ I I ~ ~ I I J I C I I I I C  I ) L ' ~ I C L I ~ I ~ I  rrpt! CT. y.'! 
6) I7pw KaKnu i rhrnel)aqqx+u,  R ~ ~ K I ~ S  H ~ M  rlr,rcoKwY, rrpmrecc npoTeKaer b n r r  

my60~0 ' !  

R) Kali Metiwren ~r lq)onna H .>TOM npor~(:cct'? 

24 1. tvio~le~ynbl yme1:rIcnoro ram c+c.l.nu.zr~fo~ oso,~o 0,U3% ucex h ~ o n e h ~ , ~  

Bp3/1)'Xi1. CKOJI~~I<O JlllTOH BO1.1)'Na (H. '  V ! l l ~ 0 6 ~ 0 . f i ~ ~ O  7llH 0~~l>?I3011alltiH 1.8 r rIlJOK0361 

no pearcunli: 6C'Oa,., +61320,,,a CeHl,O,,;,:, +6O2,,- , .  
242. Hl~l~rwcnrcr~ KOHCT~H. I .~ I  palsfi!)ueitifi C I I C T ~ M :  



n KQT<I~I,I ,S n : i ~ ~ ~ ~ ~ ~ : ~ ; r ~ , ~ ~ ~ , ~ c  ;L~(;:ICIIIIU ('(.I> I; ,\ro&lcll-r imnlloriccri~ co(:i-annnloi~ 0.2 ~ r h i ,  n 
' 0611kee .rlannetrric I-a.lon (n, K ~ X W M  c ~ l y ~ n c l  p:lntiq I aTsc 

247 I <  Kai<n>! ~ ~ ; ~ ~ ~ p i ~ r j : ~ e l ~ ~ r + ~  C~.ICCTIITC>I ~ > ~ I H I O J \ C C I ~ C :  
-a) nj)n y ~ c n n ~ ~ c ~ i & ~ ; ~  ~-c&lllcpar).pbl'! 6) rlprr yMclll,ulcll~ln :lilBJlCll~iJi 11 11 pa3? 

1 ) cDL12,,) -C(.)(I.) ! - ( - , I 2 , , , )  , A I . I ( ! ~ < , ~  -4  I 1.3 .d;<i . 
-7) ZCC)(,.) tjCO., , i + C,, 13: ,#,, , , AH". ,s:- I 7 1 KAX 

214, Jlnn P C ~ I C I I W U .  I < c ~ I ~ , T I , ~ ~ ~ M o ~  n rasorcf[cpaTopax: 

+C02(,,o 2CO(,-j, AG",?,--J 1 3  K/(x, a AG"~, ,~- -  1 2 0 , i ~ n x .  Hilii7.u KII I I ~ M  

o6enx ~ c v n e p x ~ y p a x  M wmcTrln, tla c;lcAylomwe norlpoc1,l' 
1. K a ~ o m  r;73a R CMeCN ~ x ) ~ ~ I u c :  
a )  npw Tenlncpaypc rill:r;c .lOO"Ca? 6)  rrpki .rcMncparypc ~ I L I U I C  1000"C'? 
2 ,  q e y  oCn~cr!w~~,-nh~,~e!~errne camu Ira cletlh'.au npn ox.rla)r<,Terrww rayon, rrpoxonnrlrnx 
'ICpe3 I<ilhlepbl &I1111 ill,lhlClI3l,lC .11)y6bla! 

, 
3 ,  Haii.r-u reunepanq)y. npr.1 h'o~opoii crtcTehia riaxonn~cn 13 pasllonecrrw. 

245. t3 rruorcrrcpnropnx rlner npouecc C ,,.,+, , + Cob , - ,o  2CO,,,. 

k'o~C'r3ma paRHonecHH rlpH 1700K h 'p~2.4 .  RhlV~Cn).l.l.h A G " ~ ~ ~ ~ .  I . I ~ ~ ~ T u  K p  U KC nJ)M 

C T . ~ .  B K a T  c r o p o ~ ~ y  C ~ B I ~ I ~ T O  paneo'secke npe 1700K? M o x t e ~  na npouecc rim 

ca~onporr3nonh11o npn CT. y.? H ~ O ~ X O I I H M I , I ~  .natiFihle 6parh B ~a6nn11as. 

246 UXR IXpOUeCCn p03nO)l<CllMR H3BCCTHRKa caCOi,.,oCaO(,, C'0zIr) 
( A H O ~ ~ ~ ) ,  ,, = I  77.7 K ~ I I (  ( 1 \ ~ ' 7 9 ~ ) ~  I, ~1 60.9 )[>l</K 

a)Qrrpcncnrn~ rchinepa rypy, ilpu ltoropoil KolrcrmTa pao l io~ccm npouecca panlia 1. 
6) O r ~ p e ~ c n e r ~  TeMncpa-rypy, npn I I O T O ~ O ~ ~  nasneafle.npouecca panllo 2 0  a r M  

KPEMHM W 
247 O ~ L R C I I I ~ T L  OCliOBlffilC XUhIk<cleCKklC C B O ~ ~ C T B ~  KpeMtlM C T O ' I I ~ I  3pCliWl ClpOetLHR 

ero aroMa 0 6 x n c r r u ~ 1 ~  nonynpoRonwuKonhre cnoiicrna K P ~ M H W R  

748 K a ~ o n a  hlaKCF3hlnn1,Ilarl KOBarlCHTlfOCTb KpeMlilm, nO~lChl>f OHa LIbnUe YeM y 
yrnepoaa" 

249 B3aw~orrc i icr~ue Kpemnm c ~ J I C ~ O T ~ M W  H utenoclaHn C o c ~ a ~ b r e  nonHoc 
vpanrlernre p e a ~ 1 1 1 6  n rrnsoefrre w Tun 



TEPMAHH~~ 
I 

254 C TO~IKM 3pe1{l+~ cqoe l im aloMa 06~wc11ure O C I I O U I I ~ I C  umnLlecKue cuokcrua 
~ - e p ~ a ~ u n  K a ~ u e  cnoiicrsa. Kwcnorrlhre wrlu ocliourible rrponunww awoKcnn repMaHnx n 
ero w p o ~ c r ~ f i ' j  

255 0 6 l > n C ~ ~ l e  ~ f l J l y l l p ~ l ~ ~ ~ l H ~ l ~ ~ ~ h l ~  C B O ~ C T B ~  rephialltlfl '1~0' TaKOe 
"3~1eqom1an" u "nsrpo~rrrarr" npooonmioclb') YTO JlCHiHT KI O C I I O I ~  Mcrona "30~11oil 
nna~KU"7 

256 ~ ~ L H C I I H T C ,  nOclChfy M ~ ~ : I ~ I ~ I C C I C W ~ ~  I - C P N B I I H ~ ~  I I C  ~ ~ C T B O ~ I I C T C W  B 

pii 36a~~leliHhl\ KHC.IOTR\ I FI(' I 11 H15C),j 
1 

257 Coc~anurc ypanueHxix pealcrnu"~ ~ ? n ~ i h i o n e R ~ ~ n ~ i J I  repnnllnx 
C a) c HzS04 ,,,,,,, Piicc~~c~mrh o61.e~ Rbrlennlolqerocn ,qwoltcn!(a cepal (kl y ), ecrlil 
?' HMet!l.Cn 50 Mn ' ) ~ " I I - H o ~ ~  ll2S04 (Lk1.8 r/ch$'). 
a 6) c HN03 ,,,,,,, ywnwrran vro 11pr-1 7 ~ 0 ~  o6payercr M : I ~ I ~ ~ ; I C I B O ! ~ I I M ~ H  1epMnrlnenn,: 

uIc,ro-ra P a c c l r ~ ~ ~ a k ~ c  061.e~ nbucnkluluzrocs nrroKcuma a l o ~ : ~  CCJIU LI P C ~ K U U O  

ac-rymno 2r rephtarinx. 
B) c pa36annelnibl~ pacruopoN NaOll O ~ L ~ C I I ~ T C ,  ITolleM1 3ror npouccc uncr ri 

rrpucyrclauu rrepowcw)lit Bo)loyor(a , , 
258 llhleehf PRfi ( i l ~ a p l f i l ~  ~ ~ ~ f i k i l i ~ l l l j k  rephlaHkiX ~<a30l3~ Ie k l X '  

GeOz(., GeCI ,(,, GeFatk) 

OJIOHO 
260 O ~ ~ R C I { H T ~  OCHOBlILIe XUhlnLlt!CliLIC C B O ~ ~ C T B ~  OJIOBa C 1.0'1RH 3peIIWR CTPOeIiWR 

en, aroMa K ~ K O R ~ I  xapaKrepFlhre cirneHu oitucnewm o n o ~ a 7  Ka~we caoiicrsa, 
KACJlOTHble NJIM OCIiOBIiLIe, rrpORBnReT fiIIOKCEU OJIOBa H eI?3 niqpo~cliq? 

26 1 Onono rlonyqaw-r, BoccmllaBnuaan KaccnTepw-r Sn02 yrneM Ka~oii  o61,e~ (11 
y ) MoiiooKcwna yrJ1epona uLuenliTcR, ccnw B p e w t o  s c q n a e l  100 I- mcc:rrep:rr;l'! 
K a ~ o e  Konwiecrao onoaa nonyraewn7 . 



262. I I O ~ I C M ~  O;IOUO C . U O ~ ~ K O  1.10 ~ I I I O I I I C I I I I I O  li LIOAC ~ [ ) I I  ~ G I , I ~ I I I L I X  Y C I I O U ~ ~ I I X .  X O I Y  

ern E"~,,;. s,,= -0. 136 B? 
263. . ( 7 )  11?j"" - 1  ,OR Ir KIICJ11, IY CIIC'!(HX. r<i tK .).I'll III1MnC.I' Hil IliIC..I~HOI)cHbIC: OJlOllil H 

264 Coc~;~ul , rc  ypanrtclrlrn pca~urfB ~;awh~o,uciic~onn OnOBa. 

a) c H2S17, ,,,,,,, Ica~o8 o h e ~  (11 y ) ,nnoltcnla cephl nhlnennTcn, ecnn I r onona 
p2C rBOpHl  b 8 5 Mjl  ?O%-HOG 1 (?SOr (d =I.6 ~ C M  I ' 
6) c HNOI .,,,,,. O~PPTMTC D I I ~ N ~ I I M C .  IITO onono nepcxomrr u cocTao 0-ono~nk111oii 
Kncnon,i H2SnO;, 
R )  C I i N 0 3  (lia XO~O@').  Kalc O ~ H C I I I I ~ ~ I ~  C TO'IKH 3PCIINR X I I M U Y ~ C K O R  CRR3M 

o6pa3onarrrfe R pacrnope trlrrparn ~ M H O I I U ~ ' ?  

r! c pac.r-aopoh~ uicnowl. 1.1 coc.ran Knrcoro cclciInllelltur nxonm onooo nocJre p c a ~ ~ t n ?  
~ C M  06h?~1114~1,. '11.0 070HO s"'* h1011<C'7 IlhfC.rh jlR0 K00p~UH?lllHOF~rhlX 4HCna 4 Tf 6? 

265. / ~ O K ? ~ < ~ I T C  C II~hlollrl.lO X&IM&I'lCCliklX PCBKUWH O M @ O T C P I ~ O C T ~  AMOKCWa U 

~ e ~ p a , n ~ , ~ o ~ c w , ~ ~ a  onona. k ' a ~ r r c  coenvrretrnn nponnnntoT npse ocHonirbre c~oiicma: SnO 
win Sn027 S ~ l ( O t l )  nnH S11(01 I)4? O~I,RCHKTC c TolIicn 3pe~r.m CTPOCIIKR aToMa onoBa 
M ero no,ioxetmin 13 ~ r e p n n ~ ~ q e c ~ o u  CucTeMe 

266 Unono MO)I{IIO nonylrarb 3 n e m p o m s o ~  pacTnopoB cro cofieA. lIpa 
II~OIIYCkRHKII 11-K)'IIOHOR )'lPhTPI.l1leL1Ra H? PaCTROPa cynl>lI)~ra OfloF3a (+2) OCWJaeTCR 

0, l  19 r onoaa ICaltoe ronlllrecrno ~ ~ c ~ r p ~ r ~ r e c r ~ a  rreo6xoan~o ;mx ocamemix 0,l 19 r 
0.VOns 1.17 paCTROPa ,nl~)rJIh&iTa O . W B R ~  C O C T ~ ~ ~ ~ X  CXeM\l 3JleKTOJM3a Ha UHepTHblX 

~ n e ~ ~ p o a a x .  B7'=I 00% 
267 C o c n ~ h ~ e  cxency 1ne~~porrn3a neunopma onoRa Ha Menmar snemponax 

K a ~ o e  ~ o n r ~ ~ r c c ~ r r o  onoRa B ~ I ~ C J I ~ T C ~  Ha ra-roae, ecnn ~ O K  0.25 A IIpOIlyCKaTb B TelieHrrc 

10 M H I I ~ T  I'accwiraiire 3~reti~poxa~wrecKuii ~ K B I I B ~ ~ H T  onoBa B r/A-q 

f3.r - i 00%. 
268 Ilpii s n e q o n m c  ErcKoroporo coe.wHerlus onona ~ a i i n e ~ o ,  lrro 

~ n c ~ ~ p o s n ~ n ~ 1 e c w l i 1  sKnnnancllT onona 1,108 1-1.4-s. qchry paulla cTenellb olcwcnemx 

oiryna R A a r w o M  coenw~emn?  

269 Cocranb~e ~nempom~re nortypeaKqm1 u nomoe ypaBHenue pearuolli, wn;reH 
no c x e ~ e :  MnOG,,, + SII,'+ ,,,, 4- H'(,,, -+ h.ln3(,,, + .~n*,,, + H20(,,. PaccGnaiire E? 
( A G ' ~ ~ ~ ) <  u A'max ,LVM n = 5 

270 MOXHO RLI a) c noMourax, sn2+ R O C C T ~ H O B H T ~  F T . ~ ~  no F ~ ~ ?  6) c I I O M O W ~ ~ O  

M~TanJlWfeCKOTO HUKenR ROCCTaHORWTb OnOD0 If? paCTBOpit er0 corn? 
271. Onono pacrsopnercn B ropnlteir conxrio2i wcnox.  3anmrz~e ypasseme 

p e a x w .  yh-axwre ororcnirTcnb w ~occ~arronrcrenb, paccsmtire ( ~ ~ ' 2 9 8 ) ~  ,, AJIR n= 2 



6 )  Bhl.lUGllM'l'h E': A'lrlax U K IJHHHOHCGHH lylH I I  - 2 
2?1. K o l l c r a ~ ~ ~ a  pan~ronec~rs pcaKLIwrl, npo~e~aro~ue i r  B rx..l,uailutlccKorr snelrerirc, 

Pt ( ~ n " ,  3":' I / I;?'-, Fe" ( Pt npn 25OC pama 10''. Oripenenn~~, . ' 

E''~,,~./  s,,:., ' rcrrpl E"~:,~-/ .Fc2-= 0,77 1 R.  Hal~uca,rh yl)aBtieHne l i ) ~ 0 0 6 ~ ) ~ : 3 y ~ ) , ~ e ?  
IjeaKunn. ~ R C C ~ H . I B . I . ~  A G ' ? ~  n A ' I I I ~ X  prartrLnw u j l w  11~2. 

275. fl@!lb3)lx~b 3Ha11eHHRNH CT~YI[aPTIlLI?( 3.Te~ODILIS 1107'ell4Wa!lOD, FaCC'INTaTb 
KOHCT,H.I~ I ) ~ B H O U ~ C U H  p e a ~ ~ p i n  STI"(~, + TI 'OTI~*(,,, -1- SI~",,,,. C O C I H H H ' ~ ~  cxeMy r. 3,. 
B'KW'OpOM [11>0l'CKZlr'l' 3'12 PCHKqHR. 

276. U I M pncynopu HCI, CU(NO:,)?, PIJ(NO,)~, A12(S04,)j. KN03, NiSg.,, 
-0nyCKaKlT no VCO'4KY OnOBa. me OnOBO f y n e ~  I ) B C T R O ~ R T ~ C R ?  O T B ~ T  AaTb no 3Ha.V - 
3.4C sneKTpoxuyrrtrecmx npoueccoo. 

277. ZJIR 'XlUUTbl iene3Hblx ~?fle,qAn OT KOPP03UI.I HX n0KPbTBaK)T OnOBOM. 
~ J O ~ I ~ M ~ ?  Pa36epli~e l~OUeCCL1, npOTel<~OUlle 1lpU I I ~ P Y L U ~ H I I L ~  IlOKpblTWI B ~ncnofi, 
wenosljoii cpene n R aruoc@epe. 

278. H;i hrentryio n e T m  nocraBneaa onouxljaarl 3meruta. ):[e~a~zb Iraxopmcx B cpene 
conrrsoB KNC;OT~I. pa3pymaerca'? 3anum1i~c rrpou6cca1 Ha 1wro.qm.x u a l i o p m  
p a c m a x .  

279. Aaiix rpa@~lechyIO 3aBECkiMOCTL C1:OpOCTU KOppO3likf OT pH CpcAbl 
TIpOUeCCa KOPI)O'3HI1 OnOBRHHbrX n 3 f l e l l ~ ~ .  

280. Ka~ofi o 6 a c ~  Anoltctiqa W O T ~  BLI&&J~H'I'C~ (H. y.), ecJru 50 r cnnasa (7076 C'u kf 

30% Sn) 06pa60rarh K O H U ~ H T ~ ~ ~ ~ O B ~ H H Q ~  a30TH0fi K U C ~ O T O ~ ~  ( H ~ ~ ~ I T K O M ) ? '  
281 Coc~anwn, n o a ~ o - ~ o n e ~ ; y r n p ~ ~ ~ e  ypanriemm peauyfi, I . I ~ ~ B ? T ~  ux Tm; nnrr 

O K H C ~ H . ~ ~ J ~ ~ H O - H O C : C ' I ~ ~ H ~ ~ I ~ W I ~ J I ~ H ~ T X  YKXlilTb OKHCflH7'enh U ROCC'I'aHOBFiTCnb A 

paccw.ra.n E! a) SU(NO?)~ -t KOH+ G) NaZ[S1~(OH),; j+ HC1+ 
B) SnCI2 -1 Fe2(S04)3+ rl SnC12 + U r 0 3  +H CI+ 
n.) SnCIz + KOH + AgN03+ e) Sn(N03), + NaOH +Hg(N03)2+ 

CsAHEq 
282. C TO~IIUI 3pet1m c y o e m  aToMa O ~ ~ C I I U T L  OCIIOBIILIC mMucleciuic CBOGCTB~ 

C B W ~ ~ .  K a ~ u e  C E O ~ ~ C T B ~ :  KWCJlOTHble HJlU OCHOBHbIe, TIpORBnReT OKCHa K IHLIJIOKCMA 

csuwa?  
283. npM PaCTBOpeHKH CBWma B H2S04 KOI-U. 06pmye~cn KnCnaX Corn. C O C T ~ B ~ T ~  

ypasHeHne pearquw, ucnonasyrr M ~ T O A  snemponHnru 6ananca. Hmoarrre Bce sernecrea. 
284. COCT~BLI-e ypaorreruu p e a w  ~ 3 a l i ~ 0 , q e i r c ~ n t i ~  cnullsa a) c i iN03 KOIIU. w c 

HNO~pa~6.:  6 )  c pacroopoM NaOH (K. s. Pb=6). 
, . 285. ?'pM C H l i l u I O U L E  ILWlCTUHKU OnyCTWUi B p a ~ ~ ~ ~ P I ~ l :  . . 

a) IrnqaTa Nem, 6) tlrrlpaTa wilts, B) a30,rsoii r c l i c n o ~ ~ ~  (pa3G.). '.i,ro rrpon3oir;re~ n 
KawcnoM c.rlylrae c ~ a c c o i i  ' n n a c ~ u ~ ~ u ?  C ) i n e ~  o & u c ~ u ~ e  c ~ O M O L L ~ ~ K ,  Xmn~ecKns 
p e a ~ m i i .  

286. M v e e ~  ranbea~nrec~lzi i  3 n e ~ e ~ ~  Pb ! Pb2'ja= IMO~L!~:) I / Cu2-(u= 10-'~orn/n)( 
CU. IiwlH~aTb ~ a ~ o p r i ~ l k  H ~ 0 ~ 1 f i  npOUCCCbl, ypaBHeklUC 1t~~oo6pa3ym~ueh 
peUW.Wi. Pacctlkflfla~b b ~ O z 9 8 ,  A ' ~ & x  &JM nn=2. 
287. r a n b ~ a m q e c ~ ~ i i  3neMeH-r A1 1 AI~" 1 I I P ~  gaeT ToK 4 A. C K O ~ K O  

~ ~ o M W H H I I  O W C ~ ~ I T C X  K C K O ~ L K O  CBkiilua B O C C ~ I O B K T C ~  3a IS c p a 6 0 ~ ~ 1  s n e ~ e n ~ a ?  



288 npki A C ~ ~ C T U ~ ~ ~ I  pa36aunet111oil lla ~~tll1110n~lfi CYPkiI\ I'b104, O ~ P ~ ~ ~ C T L H  

P O K C A n  CRHHqa C O C T ~ R ~ T ~  yl)aBFleliUe peaKqHU OTHOCMTCR JIU 3Ta I)eBKUHR K 

O K H C ~ N T ~ ~ ~ H O - ~ f l ~ ~ ~ ~ 1 1 0 ~ l l ~ e n h ~ h l ~ "  

289. C o c ~ a s i r r ~  cxchi) >ne~~yonusa  paciuopa rimpara cBwlrua(yron~rrbre 3 n e ~ T p o ~ ~ 1 )  
Paccqm-arb reopeTrrrecKoe rranpnxenne pa3noxemn )TOW corn n o q e ~ y  
npaKnfIccKoe rranprrlaelfrrc pasno)rteHrm BLILUC r e o p m e c ~ o r o ' ?  '-[TO npou3oii~e~,  ecnn 
R311Tb CBHIUlOBLIC 7neh11)0r11,17 

290 K ~ K  nonro rra,To nponych-a~a ~ O K  crlnoir 2,5 A .repa pacnnannc~rr~rir ~ ~ x n o p n ; ~  
CBHHII~,  ~ I T O ~ ~ I  ~a ha-rone Ehmenunocb 20 r ~ e ~ a n n a 7  C o c ~ a n b ~ e  cxeMy 3ne~~ponrr?a Ha 
yromtmrx sneKTponax BT= 100% 

291 3a~runi -e  nponeccq nporeltamune npn a~~oc*epaoi i  ~oppo3wri cslmrta, H 

O ~ L X C H K I Y  K'C 

292 C KaKUM MCTZIAOM ( ~ ~ I { K O M  Hnti CDIIIWOM) OnaCHCe KOIRaKT MXHIUI B K W C J I O ~ ~  

cpene? Hamrnme nporleccbr Ira Karonmrv H ~ H O ~ I X  yqacTKax (pH=O) 
293 K ~ K  np0Tertac.r ~0ppo3m T C X H U ~ I ~ C K O M ,  xene3a B K Z I C ~ O A  cpene, e c m  B HeM 

AMemTCX BKm04eNI3R C R U ~ ~ U ~ ?  

294 S ~ U H T L I  OT KOPPOJNH CunHuoBbq 060noqe~ ~a6eneii  B KaxrecTse 
rrporeKropoa wcnona-rym-r Mg, Zn. Fe, Ka~ofi n3 3 m  MeTannor, RBnReTcn nyrmm 
r l p ~ ~ e h ~ ~ p ~ h i ?  ~ ' ~ c c K X I ~ ~ U T C  C)'IUFlOCTh IKpClTehT0p~Ofi 3aLqUTM MCT'TIIIOB OT KOPPOSKU 

295 Pa306paTb IlptrtaulII nekTBIU CBUHUOBOrO aKKyMymTOpa B .IeM 
r r p w m I m a o e  o.rmlwe rrpoueccos sapxwrr H paqnnm7 K ~ K  onpenemin, saprxiea 
mi ~ K ~ M ~ I I X T O P ?  Paccwi~ak~e  CTaynapTy 3AC aKKyMynmopa o 3 ~ a v a e ~  
BbIpinteHAe "~IU+'~~YRRTOP ICIMT''~ 

296 Ha rrpmepe pa6o~br cemwosom aKKyhfYmTopa pa36epu~e nonomTemHym 
porn nepeliampnxeHnn sarnenemn m o a  B 3 n e ~ ~ p o x m w 1 e c ~ n x  rrpoqeccax. 

297 C s ~ o ~ b u i  a rVynnTop coaepm4.r 700 r wic~ofi KHCJIOT~I (H2S04), 
pacreopemoir' B Bone. a) Ecnu npn HeocropoxHoM 0 6 p a m e ~ ~ u  conepxmoe a m -  
JMTOpa BblJIbeTCX, CKOiLbKO IpaMMOB TBepAOrO ~ a p 6 0 ~ a T a  HalpkC3 a e o 6 x o m o  
nomroii ~eiirpamr3awn 3mA KHCJIOTLI~ 6) C K O ~ K O  ~ O B  2 bi pacmopa NatC03 
no~a .qo6ma  ~JIX 3 ~ 0 5  x e  11em') 
C o c ~ a ~ b ~ e  uomo-nionehympmre ypaBHemm peantm%. IIovenry rn aeiirpamrxuwi 
KHCnOTbI BMeCTU Ille!IO1iH nOM3YIOTCR B EIHHOM C V a e  c0n0k7 

298 C o c m s ~ e  I I O K K O - ~ o n e q m p ~ h ~ e  )FasHeKurr peaxqid, ,njm O K H C ~ H T ~ ~ H O -  
B O C C I B H O B ~ J l b H h l X  YKBWMTe OKHCJlHTeJlb. BOCCTIiHOBHTeXb, 3RlTHUIHTe l?POqtXCbl 
OKHCneHUR H BOCCTaHOBneUHR 

a) Pb(CH3C00)2 + KOH+ 6) PIJ(CH~COQ)~ + Clz + KOH+ 



301 COCT~ELTC 130HHO-MO~e~';mpIlOC ~ p ~ ~ l l a l l l e  PCaKUIibl asariaronciic~nlrs 
W O K C U i l 8  CBUHlla C HOJIWOM K a W  B il7OTHOKHCnOM PaCTBOpe IlOcle~f? BbIAenXe'rCfl 
3neMe~~aprib6i iioir" Kame cooiic~oa npor;onrrcr 2LlOKCi3n colrlrsn" 

'rii-I ,+ H 
302 C TO'IKIi 3pClUUI CTpOCW aTOMa ~~~~~~~~~e PCllOi3l f i lC XFfMUlleCKUC C B O ~ ~ C T E ~  

TUTaHil Y ~ M  o i j ~ n c ~ n e ~ c n  elm nonoxeHue B no6osrroii noarpynne nepnonwec~oii 
C U C T ~ M ~ I ?  

303 C~enearr oliwcncllli~ TbrTaria Iia npmepc peam.nH TrOu,,'  TI,,,^ ~TIO,, ,  
orrpenenwre 6onee uapamepnyro CicneHr, oKucnemin h'a~oir rr3 O K C A ~ ~ O B  ~au6onee  
y c ~ o f i ~ m : )  Heo6xo,@f~bre nalflibre B3HTb B ~a6~11i~a.x 

304 T ~ H  B npupofie ecrpeqaercn B nune Mnwepanoe pyrrrna TIO?, %inmeHun 
FeT103 n nepoBcmTa CaTrO,. Ha3onn~e rn no ~cxayriapomloii lrohlerucnaype 

305 T m a ~  norrylraroT BoccTaHoanemeM Terparanwnoe Marnneht urn HaTpueM 
n o w a y  npouecc BeneTca B amoc@epe aproria m remix') Cocranire ypaBHerine 
p e a K m  nOJlyVeHMR TUTaHa B o s ~ o x n o  JrU 06p; l30~2~ue TATfiHa npu CT )I 7 

306 P m 6 e p m  G o m A  cnoco6 nonytierrwrr TnraHa I lo l re~y  B JTOM c y l a e  ' 
Merann nonyqaercn sbrco~oii snc-ru~hr'~ 

307 Aortacn~e c noMowm xmiwreclclu; p e a m f i  a ~ @ o ~ e p r ~ G  xapaKTep 
m m o u c n n a  ruraHa Ysmre, sn, co qenoqaMu npol[ecc uneT npri cnnannewuu, a F 
KacnoTaMn 06prwyiorca oclloslibre comi. Cocrmbrc ypaorleiibfn p e a ~ w i r  

308 Eionz-m,=- I ,63 B 4 e ~  we o6~ncr~nwcx BhrCoKan rrpOT~OKOppO3FfOHH~R 
c T O ~ ~ K O C T ~  T U T ~ N ~ ' )  

309 Ilpu Harpenam B corurnoii Kwcno-re MTIW pacTnopeeTca 

TI -1 H' + H20+ [TI(H~o)~]~ '  + H2. 
K a ~ o e a  CTeIIeHL 0KHC.iJeHlUX THTaHa I3 06pa30~iUiH0~ ~0eAKlie~LrFf') C O C T ~ L ~ ~ T ~  nOIIHOe 
ypaBHeHne npouecca 

310 M e m o p a 3 q 0 6 n e ~ ~ m i  TIIT;LH , MOXCT 6b1T~ paCTBOpell B CMeCH 
~ ~ ~ O B O ~ O ~ O A F I O ~  U 2 4 3 0 ~ ~ 0 ~  KHCnOTbI, ~ i l p ~ ~ ~ i  BOVe, B KOHU H2s0.1, T U  3 m M  

06pa~yro~ca coewemix ,  me  crenem oru icnem T m a  +4 C o c m b ~ e  nomme 
ypamewn p e a ~ u ~  K KaKowjr r~ny omocnrcn 06pa3yloquecn coemeHHn m ~ a ?  
3aIlHEIHE Barpi3XeHlUl N I X  HX KOHCZUIT H ~ C T O ~ O C T C I .  

Ti + HNO, + HF + H2[TiFc,]+ 
TI + H2S04 + HJT1 (S04),] + 

TI + HN03+ HCI + H2[1'IC16] + 
? 1 I ~ J I R  C W C I X M ~ I  TI(>'* 1- ZH* + e o~i~ '  + H20, pcflouc-!wwHuuan E'-0, 1 El- 

MOMO JIM BOCCTiXtOBNTb COCBHHCIW, COflepXBUI.Le ~ i ' -  B T~J '  
a) MeTanmlreCKHM W H C M ;  6) AH)(nOpKUOM XPOMB; B) AHXTIOPWlOM OIIOE~? 
3 12 ~ ~ K O H W T ~  YpaBHeiuol pe& H CflenaTb BblBOJlO C B O ~ C T B ~ X  TI'*. 
a) T C l 3  + K2Cr207 + HCl+ 6) TIC13 + 02+ HzO+ 
B) 'I 1C13 + FeC13+ r) T12(S0J)3 + KMnOj + H2S04 -+ 
3 13. O n p e n e m  cxncrra orcucnem m a  B cnenyrouvrx c o e n r r H e m  

TiO, Ti02, Ti203, Na4TiOj, H2TiO3, TIOSOA 
H a s o e m  nx no ~ex:ay~apomoi i  HoMeHtinaype 





$ 
325. N~IILI rloc;rtnosarejlLllm ~ O . I . C I I U ~ I ~ Z ~ I ~ I  ) I ~ I I ~ I ~ ; I I I I I J I  (11) a r o ~ i ~  ;uoT;~. 1 14.5; 11- 

29.6, 111- 47,4: ]I:.-77.5: V- 97.9; VI- 5 5 2 .  Otii,ncrrti~r xapaK-rel) Ji,ivelietlnrr w u u  

. BCJIH'IUH. 
526. Cpaullwlc xapaKTcp ~ I ~ M ~ I I C I I ~ I H  ncpuLlx N O I I I ~ ~ ~ U ~ I O I I I I L I . ~  r1o.l.cl1utmnon ( H )  

aTOMOB 7neMeHTUR r.nal3~0fi H I I O ~ O V H O U  IlO,7irl)!;flIl: 

V--.-.6,71, Nb--- b,X8;  'la- --7.88; N~--1.1,.5 . 
P . - ~ I  1,O; As-~O.SI Sb. 8,611: Bi---7.19. 

K a u c  uiruoml X I O X ~ I I O  cjAcnan: a j  06 r~.!~rcr~crrrrt~ p ~ ~ ~ ~ i j ; z o i :  ; I - I ~ X I O ~  3~reuc11~on 
r !~au~~on H r106o~r~ori no)lrpynn; 6 )  o ~~ t>cc~ rn r i nn t r ren~~~~n i r  c11c>co611oc~rf aTo~on 

. s n e ~ e ~ ~ o ~  r~laulloil w no6ovt1ofi rronrpvlm? 
327. K ~ K  htellHlOTCn ReJIUrUHhl HaJlCllTtll~lX yr.qOll i l  !lli~~nbll~l~lX MOMeHTOR 

n o ~ o ~ o y r ~ s r x  coenw~lcluiii 3 n e ~ e ~ ~ o o  v wynnb1 rnnrrr~ori nonrpynnm? O m e ~  
O ~ R C H H T ~ .  

. . 
328. Cpaulrni~ rlaticnManbkrylo Kouancln.llocn, m o ~ a  11 Q)oc@opa. 
329. 4 e ~ y  panria n~,~c~naw crenelrh oKucnsHHrr 3ne~enrou - r.naulrori n o q y n n b ~ ?  

Orrpe~enwm crenellb otincncHnR ao-ra B cne,qylowlix cocnrreelrrlnx: ,F\,llOj. N02. N201. 
:. . KNOz, NO, N20, h2. NHjN03, NrH,I, Nti3: NOC'I. , . 

330. Karr~e cTcrlctln oKrrcncnaa xapaKrepab1 m n  Barranus n CY~LLILI? Hanlrlnu~e , 

ci)op~yna~, o ~ c n a o s  n cooTi~e.rcmyloulnx IrM r1iApottcliilon i ~ n s  7:lcn~rlr.r.os H yuiuKwre 
nx xapalc.l.ep. 

33 1. I l p o ~ ~ ~ , l n ~ n c l r ~ o e  nonylelure asorlloii lurcnoThl rrp0scKnc.r no cxcMe 

c" Nz --->NH., ---> IiNO: - 

Iianwunre ypaolleam c b o ~ n c ~ c ~ u ~ ~ o ~ r t ~  peailoui, nou6cpw.r~ K ~ ~ @ @ W U N C H T L ~ ,  

yKaXU1.t: 0 K U C J l U ' ~ C J l b  IT BOCCl ' t lHO6U' l '~J lb .  

332.  ~ ~ 0 n y ~ l e l l l l ~  CYPhhlbi OnllCblRaeTCH YPRBllCHHCM 
S~;S~,,, 4-3Fe,,, e 3YeS ,,, .I .  2SbiK,. 

a) CrorrbKo +a? C O A C ~ X U T  na~wan paerioBecrlan c n c r e ~ a ?  
6) Onpenenil~c l~a~~paune l~we itposccca Irpu cratraap.rl.lr,ls ycnon)i>lx P 
R) Kar nnurrei. nost.1uue1114e i t w n e p a q p r  tia HarrpasrreHwe .,n)ro rlpollecca? 
333. ~ H C T L I A  ~e.ran:lrzrec~~iil sa~auriir no,ylalol. amo~o~cp~rwei r .  

.. Vz03,,, -1 ZA I(,, o 2 V (10 -t A 1 203(K). 

O q e ~ u ~ e  B G J I U ~ I H H ! ~   AS'';^^)^,^ N 3t1aic ! : ~ ( j ' ' ~ ~ ~ ) , , ~ ,  .11~in. 1 1 . i ~  rq)oltecc I:olrponox,Tilemi 
B L I ~ ~ J I C ~ I M C M  ~O,~LUIOI .O  KonnrrecrBa ,rennn. ' ~ ~ I I - ~ J J L I I I { : ~ ~ { I , I ~ ~  I I j l r I  3 ~ ~ p o n m ? m ~ i i  

334. 133arl~onzfic-I-ur1e pa36aunetlt1oii a~o~i io f i  mcnoTL1 F hlem.ljrahlu. YTO RUIIIICTCTCH 

orncnurenew n ~ t i x  r1po~ec.cax? Mon(e~ JIH 13 STMX peaKllnnx RI.IJIZJIRTI,CII U O A O ~ O A  R 
/ 

Katrecme KOIIC'.IIIOI-O nponylcra? Orcer. rronTnepuw1-L ypau~lenrlnh~r~ cocTse~cmymnriar 
pea&. 

335.  fl3a~~oncfiCrL3~e K O ~ U ~ ~ H ~ H ~ O ~ ~ ~ H ~ I O ~ ~  a30Ttl0fi I<HCJlOTIA C MCTTlJIJIaMH.  TO 
RBIIReTCR OKZICJIkiTeJl('lM 5 3TUX ~ C ~ K U ~ I R X ' !  K a ~ n e  IlpOI(yKTbl MOr?-r O ~ } ) ~ ~ O ~ I . I B ~ T L C R  5 

penyrmraw~~san~o~ei icr~un? Omer  nonmel)nwn ypau1ie1i14nntn coorue-rcreylownx 
peamwii. 

336. f33ali~o4efic~une C ~ ~ L M U  c pa36aunc11~ofi kr K O I ~ I ~ C ~ ~ T ~ U ~ O ~ ~ I ~ H O  cepH0ii 
Kucnoroii. 

. . 

. , 

33 



B O C C T ~ ~ ~ O B ~ ~ C K ~ , ~ ~ J I I X ~ ~ I  C I ~ O ~ ~ C T B ~ M L ~  I4 tiil~ofi 11ar46onee cna6b1~n 
340 )[~HI,I  nl>or[eccl,r 
~ ; ~ 0 ~  t 3FI-0 1 6e cj 201 t GOi-1.. BI,O, I GH' + Ge o 2B1 +3H70 

343. Y ~ r m ~ ~ r n  cyruec rno~arrrte pas~ooecr4il' I) 2VC130 oVCly,~+VCIJ(,,; 
2) VC13(,, + 112 CL,, , o V C I ,  ,,,, 

o6trctrmc, nocrcxry nprr tlarpeuarinn rpnmopiraa B~H- B W ~ ~ ~ I T K C  mopa 06pa3ye~cx 
rerpaunopnn. a n1)w IrarpeuaHm D naKyyMe - an- u rerpaxnopnn ~ a ~ a m ~ r 7  

314 K O H C T ~ H T ~ ~  aIICCOU*IaWU C Y P ~ ~ ~ I I H O ~ ~  W M ~ T ~ C Y P ~ N I I B O ~  KIiCnOT 
. C ~ O T B ~ T C T R ~ H H O  piiRFIh1J 10.' n 1 10-'I. K a ~ a r  H3 3THX KHCIIOT RRnReTCR k n e e  CWJlbHblM 

s n e ~ ~ p o m o h r ?  B pacTnopc tiaeo8 n3 3 ~ n x  KncnoT npw m o a m a ~ o ~ o f i  Kottqempamru 
pH 60nbme7 

345 Cpan~ri: pacrnopuhroc.rb Sb(OH), u Sb2S3 n CLUCTOR Bone. 
346 Aa~rar cmll,rlapr)lr,le norelitnranbr (B) c n e r ~ q w x  r r p e ~ p a ~ e ~ n i i  

-1,2 -O,26 0 31 10  
v -+ v'" + v3+ -+ vo2+ -+ V&+. 



147 A~IILI  U ~ J I ~ I ~ I I ~ I L L I  c-rallnapllrus no-rcilmrxron (B)  c o c u ~ ~ r ~ c ~ r ~ ~ i r  n3o~a D pasllur 
cpeltax 

0.8 1.07 10  I S Y  1 77 

N O ,  4 N104 + IINO: + NU + N L O  + Xi (I~LIC:IU ~ ~ ~ 1 1 3 ) .  , 
-0,Xh 0 8s -0.46 0.76 0 94 

NO,.  4 N104 + N O 1 -  3 NO + N 2 0  -+ N 1  (ue;101111ax cpeua) 
a) 8 K ~ K O U  cpene noif h0, Gonee yc~otiwrnQ 
6 )  8 K ~ K O A  cpcnc :Icrcle nportcxomi-r uocc~a~lou;~clinc hioliooltckua uo r c & ~ w o ~ c m a  
xjo I a? 

348 Kame Jilci.llclllrb~ OT?IOCRTCR K 1.nanll0il 1-1 n060~1110il IlOAlpynn~M V1 q l y m ~ l ' ?  
C'ocraehre 3neqmFrrlwe @op~ynhr onlron) w7 -#nehtrFlmH r~la13~oir n n o 6 o s ~ o k  
rlompynrl Y ~n;ltrn c nruleil-rtfirc 311c1t I ~ O I I L I  '11 o onpene;lxc-r 06m11oc-rb nonoxeEtun 
3rnx YneMerirou u neprron&crecnoii cncre~e ' ,  

349. Cpaarr~l-re tlshrcneme p m c o n  ai-ohion u nenrllrrilr slrcprnw u o ~ r n s a u ~ u ~  wx 
~ ~ ~ M ~ H T O I J  o6ens nompynn c yeewreRweM nopnrtKouoro HoMepa 

350 K a ~ l i e  crerrelrn omcnennx xapah-repr~br sneidelrTo8 rnast~oii nompymbr? 
Kame CTeneHki OIUiCfleHXA B03MOHCNLI W 3neMeHTOB n o 6 0 ~ ~ o i i  Il0NpynlTbl7 
O r r p e ~ e m ~ e  c.rene~rI-~ otcllcnellnn r;yoMa B cncnylplqnx coentlHeblmx CrCI2. Cr203, 
Cr(OH),, F ~ ( C I Q ~ ) ~ ,  KC~(SOJ)~ 12H20, K:CfiJ, K2Cr207 

35 1 Ha o c ~ o n a ~ n u  ( A G ' ' ? ~ ) ~ , ,  . CTU?+), M O Q ~ ~  W O ~ ( ~ )  c ~ ~ e n a k r ~  .qpyon oG 
oniocmenbaoii y c - r o ~ ~ r r e o c ~ n  n o ~ c u c ~ w ~ n ~ ~ ~ c ? R . a k ~ ~ c ~ t i  q w o ~ c m s  . ,,, .. 

752 Ha oc~ronallnn cncxylolrllrx naHrir,ru 

CI O I ~ , ,  + 2NaOH!,, - Na~CrO:,,, 4- HzOl,,, A C ~ ~ ~ ~ ) ~  --209,5 K ~ X ,  

MOO,,,,; 2NaOH,,,, - Na:MoO, b, + H,O,,,. A G ' ' ~ ~ ) ~  =-I 59.2~jIx.  

WO,(,, + 2Na01-I(,,, - N;I~W'O.~,, + H?O(,,. L\G",~,~ --- 142.5 KJIX 
cpanHnTe micJlonlue cuoiic~ua oltcr:aon, ~ G i , x c ~ r n ~ c  Ile~rinIlurcnLtloc pasnrl~lnc n 

C R O ~ C T R ~ X  h'lOOl &I LvO; Hanululr~e @ O ~ ~ ) ' . r l l ~ l  i:wcnOr, COOTReTCTDYK)U(HX 3TtfF-f 

OKcnllaM Ka~,w u3 KIICIIOT 6onee c~r~l,lrnx') 



XPOM t 

P ~ c c ~ ~ M T ~ ~ ~ T c ,  CKOnhKO 'TCnJlOTbI nl,lL(eJlWTCII npli noJlyIeHHH 1 Kr XpOMa fl0 

pcaK4Flrl'? C'KOJII,KO WIOhl~ I I [RR I'IO.IPC~YCTCR D I H  ~ O ~ Y ~ I C I I K I I  1 M xpohla? 
R )  M ~ T o , ~  ~ 1 e h ~ p o . n ~ 3 a .  naii-re cxenry 7neKrponula pacmcipa conu Cr,(SO.I): Ha 

rrlreprrrr,lx 3ne rc~po~ar .  Pacccrm-afire KoJlrr1rec7so 3 n c l i r p ~ ~ r e c ~ u a  I! n p e ~ s  npooegel-rm 
~ne~ lponr i3a .  ccnlr aracca KaTona nospocrra ria 10 r npr~ I=1 A. K a ~ o i i  n LI K ~ K O M  

KOJIHIIeCTBe ebrflenmcn Ha a ~ o q e ?  RT AJIX XpOMa = 40 O/b . . 

354. hcnopo,am.rc coentr~lelum x p o m  OKCWILL H ~ ~ I O K C ~ I .  Ha ocHoaanmi 
( A G " ~ ~ ~ ) , ~ ~  OKCNnOC! IIOKBW(N.lt, KBK U3MeHHeTCR Y C T O ~ H B O C T ~  3TUX C O ~ ~ U H ~ H U ~ ~ .  

355 .  K a ~ n ~ n  cnoiicmahrw o 6 n ~ a c - r  o ~ c r r q  xpoMa (111)'? me 011 rrax0nn.r 
f l p ~ ~ e l l e t l ~ e ?  Cr20: MONCHO IlOflYWfTh Haq>eRaHUeM nUXpOMaTa aMMOHUIl 

360 ~ O W M ~  pCaKl1lrn OKlrClleHUH ~ 1 "  IlCpOKCUJ1OM BOnOp0,W UneT B u e n o r ~ o k  
cpene. a a e  B iuicnoii') l ianaurkl~e ypaurrcrlkie n nonGeprr.re K O ~ @ + H ~ ~ ~ H T L I  pemwru 
C K O ~ K O  rpaMhlOB Cr(OH), paCTBOpUTCX B 5 M,T 0,3 M H20z? 

361. Ha ocHoeaHuu ( ~ 6 ' 2 9 8 ) \  ,, 
2Cr,,, +3/2 02(,) = Cr203(r, ; Cr(,, + 312 Oar,= Cr03(,, 

OnpenemTe, 06pao~aHne  K ~ K O K ,  OKCma TepMomurmwrecKH nbrromiee npn 
OKHCJICHUU XPOMa 

362 ~ I O J I L ~ R C I ,  C T ~ ~ ~ ~ I ~ T I T I , I M N  ~ n e ~ r p o r n ~ ~ , r ~ n  noremanahiH,  



onpeAerrwTe, n Rune KaKux nollon T ~ O M  n c l ~ c ~ o q n ~  H pncTDop npn n ? a ~ ~ o n c f i c ~ n w n  c 
pa3(i~.Uneklk1Ll~~ paCTL3OpaMti conx~~ofi )I ccl~ltoii KJICJIOT') HO~MOXIIO nLI ~ ~ ~ l l e f i l l l e e  

363. O ~ ~ R C J ~ I I T C ,  norehty xpou, HLICH cpau~iki-ten~~~o U L I C O M ~ ~  01-pnua~cn~~fi1fi 
noreHuuwr, ycmkqwu B ~ T M O C ~ ) ~ ~ H ~ I Y  ycno~nnx n HC H ~ I I W M O J T ~ ~ C ~ U ~ ~ T  c ~o,qok? 

364 O ~ % R C I I H T ~ ,  nocieMy x p o ~  u uono;vioir co,mlroil lcncnore PacTBopstcTcfl IIC 

cpmy, a npn HaI-peBaww pacrsopa peaKlrnn nneT c ~ a ~ e r t ~ o i r  c~opocraro Hanun~ure 
flaBHeEW COOTneTCTByIO~lzY peaKUl& 

365. C o c r a n ~ ~ e  ~ O P M ~ W I  KOMIUI~KCIL~IX.  ~oennftel1g1ii xpohla (4-3) c m a ~ ~ a ~ n :  OH-, 
NH, , HaO. Hanumw~e ypamemn wx pnccouuauHn s pacrnope  TO nBnneTcn 
~ ~ J I ~ i e c ~ ~ e l f f l ~ f i  x ~ ~ ~ K T ~ ~ I I c T U K O ~ ~  A U C C O ~ l i l W I H  KClMnneKCHbIX UOHOB B pacmope? 13 
K a W  pealU.WIX o6pa3ye~cs PeKcar~poKcO- (+3) TpOMaT ~a&' 

366. Ha o c w e m e  HOIIOB C1- H:, pacrnopa [Cr(H20),C12]Cl n3pacxonosa~o 20 MJA 

0,1 H PaCTBOpa C K O ~ ~ K O  H C X O A H O ~ ~  COJlH COACpX<mOCb B ~ ~ C T B O P ~ ?  
367 C K O ~ ~ K O  IWTpaTa cepeGpa nolpe6yercx jm~ OCruIc&e~im MONOB C'1- K3 1 n 1 hl 

paclnopa [Cr(H20)5C1]C12? 
368. K o ~ ~ m e ~ c ~ b i i  won [ c o ( N H ~ ) ~ c ~ ] ~ ~  omcnsel w o ~  [ c ~ ( H ~ o ) ~ ] ~ ~  no 

lCr(H20)jC I]*  YTO rrpw 3TOM ~T~OI.ICXOAWT') ?anurur.rre ypaaHern.re peaKqHu 
369. B cwmsorurcnofi cpcne x p o ~  o6pa3yc~ psn alcnaKoMnneKcon, cocTas ~ o r o p m  

~ ~ B N C W T  OT speuem ~ 3 a u ~ o ~ e f i c l n m  ncxomiaru seuecm 
R Hz0 K O  

CrC 13+1120 + ICK~(HZO)JCI + [CrCl(C120),]C12 + [Cr(l-1~0)~ IC 1, 
n p u  3TOM IlPOHCXOAMT U3MeHellWe OKPaCKH paCTBOQa H B03paCTaHHt? 
3 n e q o n p o ~ o w o c ~ n .  06-bscmre   TO fln~~emie, 3aruimti'rc ypaneenm npoueccon. 
C K O ~ K O  ~ o n e i i  HOHOB xnopa 06pe3yercnf npu AuccouHaqwH 1 Monrr KawcAoro 
KOMTIneKCHONJ C O ~ A I ~ H ~ H I ~ ~ ?  

1 370. C0~la~b ' lX lWlbBa~HVecK~fi 3JleMeHT HP CTaHnaIITHhTX 3JleKTpOAOB AIZC/Al W 

cr3-/cr 3a 40 c pa60~b1 ranbs-recltoro 3neuenla Ha Ka.rone BblaCnUnCb 20,8 Mi- 
u m n a .  Ka~ofi  ?TO ~ e ~ m n ?  Ha C K O J ~ ~ X O  ~r YhWl3bLUHnCfl npn 3TOH Bec a ~ o ~ a 7  

,371. Paccwira~i.e ? ~ a q e ~ u e  l l ~ ~ ~ ~  JUIR I T ~ O I I ~ C C ~  pac.1 B O ~ ~ H H R  Cr(OH), B C O J I ~ ~ H O ~  

KHCNOTe. 
372 ~ a m n a ~ ~ e c ~ m  uem cocmBnelia ul  IlopMamrIoro Bozopomoro 3 n e q o n a  I{ 

x p o ~ o s o m  s n e q o n a ,  norpy;rtcmioro B ~ a c w q e w d i  pacTaop apceaara xponla (111). 
3 ~ a n  n P  sroro coeAnHemn.  aira am-e eemurry sneKTpoAHoro n o r e m a n a  Cr3'/Cr. 
3 a m m  cxerq ramnamirecrtoro sneMesra, yxa,rtwre alien u KaTon, BLmcnaTc ero 
3AC 

~r 373. C o c ~ a s b ~ e  CXehfy OUiCIMTeWliCl-BOCCTaHOBkiTCXb1IOrO IWIbBalUF1~CKOrO 
t sneuewla, H C I I O B L ~ ~ R  cneayw1ilwe cuc I eur.i 
5 $) croJ2- + 2Hz0+3e -+ CIO? + 40H-, 6)  GI 0. + 2 ~ '  + 2e -+ C 1 .+ H1O 

r Y K ~ ~ K T ~  OKHCJfHXJIb H BOCCTaHORIITe~h, 3HaKU 3JIeKpOAOB, HanpaBJIeILIie 
j nepeMerueHm 3ne1crpo~ou B p a b m u e h ~  3ne~em-c. K m  CM~CTUTCR paBHoBecwe npu 
, B ~ ~ H M o A ~ ~ ~ c T B H H  3TUX C W C X M ~  

374. ~~IIUIJIKK. cnepyrowo qenolmy npespaae~&i: 





380. K a ~ r ~ e  u3 nepcllncnellllblx r~okioo, arohlon ~ 0 r - y ~  6~111, O K N C ; I ~ I I L I  noHaMn 
eonopona B uncnoii cpefie ~ r " ,  CI", ~ r " ,  c~o,', CI:O,?-? 

381 Eiynei )In r~poizh-a~b pealtun. B wolopoii ~ r "  ohncrlnelcn no (1r207'-, a 
pa36a~newian HNOl nOCCTaHannHRaeTC5l I10 NO" O T B ~ T  naf i~e  Iiil QCHOEaHHH 
CTaHAapTTibIX 3Ha~1eliuii 3JleKTpOAHblX nOXliUM&JlOB 3THX QOqeCCOB 

382 Orrpenennre o ~ n c n n r e n h ~ o - ~ o c c r a ~ o ~ n ~ e n h ~ b r i i  noreHrwan ynewpofla c?', 
c r " /~ t ,  e c m  [C~'-]=IO.' ~ o n b i i ~ ,  [cr2']= lo4 ~ o n a / n ,  t=25"C Cocraaare 
r a m s a m e c ~ H i i  sne~eli-r, B KOTOPOM Y K ~ ? ~ H H F , T A  n o n y 3 n e ~ e ~ r  xsnnncR 6br arronoM 
OnpenemTe cmmapmylo 3f lC 3rom ranbna~nrrec~oro x~ehreti-ra 

383 CKOJBKO BPCMeHR HYXHO IIpOIlyCKaTb TOK cUn0fi 1 A, Y T O ~ ~ I  BOCCTaHOBHTb DO 

cr3' sce K o m e c l  so HOHOB ~1207~*,  conepxayeecx B 0.5 n 0, I M p a c ~ ~ o p a  K2C1 ~ 0 7 ?  

eonopoAa (H. y.). C K O ~ K O  xpoMa npopearuposano? C ~ o n b ~ o  eonopona sbrnemcn rrpn 
s w o n e i i c l s w w  3 ~ o m  me Komtieclsa c pas6anne~~oi i  C ~ P H O ~  u c n o ~ o i r ?  

1,3 r xpohta. BT=40%. f l a k e  cxehry 3neqonusa  pacmopa smii conn. 
388 C K O ~ K O  snempwcrecrsa B 4apauerrx reopeTwlecu I I O H ~ A O ~ U T ~ R  m 

BOCCTaHOBJleHHH CJleAYlOUIHX KOJlH'ieC'IB HOHOB XI>OM;I A0  MeTitl~JlH~leCKOTO COCTORWUW 

I M O ~  HOHOB c?; I M O ~ A  UOHOB cr3-, I ~rnumane~fra ~ O H O B  cr2' n I x ~ ~ m m e ~ r a  
HOHOB C~~O,"; ?60 ~r Cr?' n 52 ~r c?' ; YpoMa us In 7M pacrBopa corn CrC 1 37 

389. C i i o w ~ o  ~ o n e f i  awMon u sKnlmmeHroo x p o ~ a  BalaerrrurocL Ha Kamne 
snempomepa,  e c m  wpe3 p a c ~ ~ o p a l  y u a s a ~ m ~ x  snemponmoe nporryrueHo 5 
a a p a s e e ~  ssem-pwrecrsa: a) CrO,; 6) CT~(SOJ)~; B) K2Cr207? , 

390. MOXHO ITU A ~ ~ ~ C T B H ~ M  XpOMBTH KanHR B ~ e f i ~ p a n b ~ ~ f i  Cpene OKHCJWIT' 

a) Fez' no Fe3'; 6) so4*' no s7CIR2-. B) ~VIIT'+ no Mn04', 



k k m k i ~ ~ ~ e  )'paBtlellIlR aHonti0fi K ~ T O P ) I O ~ ~  pealcurifi B KaKOhI cnylac XpOhi 6 y n e ~  
uecw ce6n KaK KamnHoe n o ~ p b m e 7  Floqerq nepea xpoMnpouaHuerti o6h1qtro Ha 
CTaJbrlhlC HSLIWlHR HaHOCIlT ~ I o ~ c J T o G  H T I H K ~ ~ R ' '  

393 llpn xpourrposaann CT~JMULX w3ne~m7 s n e ~ r p o n r r r o ~  c q m  pacmop 
XpOMOBOP3 aHlXRpU,!la H C ~ P H O ~ ~  KWCnOThl B BUJe KaKUT UOHOB HaXOaHTCR XpOM B 3TOM 

pacmope? K a ~ o e  paBHosecne cyqecmyeT B pacwope MeIlcsy W O H ~ M W ~  n o  m i e m  
HeKOTOpbIX ~ ~ ~ J l e n ~ B a T e n e ~ ,  ~a~0lIHbrii XpOM nOJl?'YaeTCX HenOCpenCTBeHHbM 
BOCCTaHOBJIeHUeM 3TK7 UOHOB PacctLUTah2. CKOnbKO BpeMeHU -0 BeCTH 
snelaponu3 AJIX n o n y s e m  XpoMoeoro noKpblTnn TO~UKHOB 2 MICW Ha A e m  
nnoqamro 2 m2 rrpn cune roua 50 A Barxon no ~ o ~ y  nnn xpoMa cocraunneT 15,0% 
n n o ~ ~ o c ~ a  xpoMa pama 7 ~ I C M '  H a r u f m ~ ~ e  ypaBaeHne a ~ o m o i i  p e m  Ha Hepac- 
TBOPHMOM aHone 

394. C o c m a ~ e  m n m m e c l u d i  sneMem n3 ~ K O B O I V  H yromHoro sne~crpono~, 
norpyxeanm B n o m c n e ~ ~ b d i  pacmop mpoMaTa ~ a m t ~  ( s r r e ~ e m  r p e ~ e )  
HammnTe ypaBaemx momoi i  H ~ a ~ o m o i r  pea~IMii PaccvuraiiTe c m a p m y r o  3flC 
n o ~ a x m  HanpaBneme s n e ~ ~ p o ~ o s  no uaemaeii u p i  

395 Ilpn s ~ a w ~ o ~ e i i c m u u  KZCr201 + BaCI2+ a K2Cr04+BaC12+ B o6om 
c . y a n x  06pa3yemx coenmieme BacrO4.Ka~ o h n c ~ u ~ a  s m  mneme? 

396 B b w c n w ~ e  KOHCTaHTbI I>aBHOBtXUn pea~rrrtii OKHCneHHff a) Fe2'+Fe3', 
6)Cf+CI2 AUXpOMaTOM K U M X  B Kncnoii cpene. 
397 C ~ o m u o  TaMMOB So2 rpe6ye~cn Wm BOCCTl3HOBneHHff 1 MOnR K2Cr207 DO . 

CrClj? 
398 H&UX 0 w l c m m ~ 0 - B O C C T ~ H O B K T ~ ~ W ~  3KsUBaJIeHT K2Cr207 peanpm 

cr207' +H' +cr3 +H20 
399 K ~ K  ~a3matorcn  coennl iem m a  K2S04.Cr2(S04)3x24H20? 3amuuu~e p e w  

Mexny PacTsopoM s m r o  coe,qmemx H cneAyiotquMn BewecTsaMu. 

a) NaOqp); 6) Zn+HCl@,; B) (NH&%O) + H2S0qp). 
400. . ' l a m m e  ypaeHemn p e a u r n  06pa30~amn ocama xpoMara cepe6pa rrpu 

~ 3 a ~ i ~ o n e i i c ~ ~ l o i  pacmopa T a m  cepe6pa, c pacmopam xpoMam w morporuam 
K m  06bncmre npouecc pacmopemn 3TOW ocama B p m 6 a ~ n e ~ ~ o i l  asomoii 
KHCJTOT~: noJrb3yXCb noHnmeM r r p o n 3 ~ e ~ e m  pacmopmocm. 

401. 3aItEiUIKR.. B M O ~ ~ K ~ ~ ~ ~ ~ H O - H O K H O ~ ~  $0phle VaBHeHlis p e e  
~ 3 a m o n e i i c ~ s ~ n  cnepymqrn nap Bemecm: 
a) Crz(S04)j a KOH; 6) Ag2Cr04 H NaC1; B) K2Cr207 n AgNOj. 
Mcnom3yx 3HaYeHIiX lTP0~3Be.4eH~ PaCTBOPUMOCTU, B6FiHCIII1Te 

coenmemn. 06puoeame ~ o ~ o p o r o  sb13~rnae~ cMeweme paBHoBecun. 
402 kicnomso~ame xpoMa B ~ e m e .  



403 3~1ebic1r~u rnan~oic w r106o~111oii nonrpynn Kaliona o 6 q a  cf~opwyna 
BaneHrmrx 3neropptrou ~IJIN meMetiron v~~ns~roi i  H rloiio~lrrofi no,qrpynn7 Y m  o6u1ee H 

trro OTIU~IHOC JIJIX 3 ~ ~ r x  ~,neli~-potion?  TO onpcnemel o6nu1ocn nonoxewrm. 3~wx 
sneMpoHos s neprronurec~ofi cwcre~e') 

404 K ~ K  N . J M C I I ~ ~ T C R  paq~fyc~,~ a ~ o ~ o n  ti nenatlmm weprnw rloumarnin 
sneueHTos rnmtioii w no6o~rt1oii nonrpynn c yBenucieruichc nopanliosoro llotdepa 
~ J ~ ~ M ~ H T R ?  K ~ K  H3MeHReTCA ROCCTaHOBHTellhHflR C ~ O C O ~ H O C T ~  3neMeHTU8 rJIa~H0fi H 

~ I O ~ O ~ I H O ~  nonrpy m'? 
.405. K H K H ~  CTeneHH OKHCneAHR XapampHbl Uff 3 n e ~ e H ~ o ~  rnae~ofi  H I T O ~ O W I O ~ ~  

110~)'nII'? qehl 06t~~IiUTb. 'IT0 3neMeHTbl rnaBii0ii nO,JU'pyflIlLI MOryT UMeTb U 

OTpwaTenbmIe 3 ~ a y e ~ n a  crene~efi onucnema, a sneMetrrh1 no6ovnofi no.qrpy-r - 
T O ~ K O  nono>~wremm~e? 

406 l l p o c n e ~ m ,  KaK WSXI~HRIOTCR BemL1mI s~~anbrzl ik m c c o w a u m  MoneKyn 
ranorerron c ysermcrewiehr nopaW<onoro IroMepa snenlcllTa q e ~  O ~ L X C ~ T L  

~ ~ a v n r e n b ~ o e  p a ~ m v u e  3~ransnwii nuccomalrwu MoneKyn +Topa H unopa? 

MAPI'AHEII 
407. Kawe crrneiui olcucnelom B O ~ M O N I ~ I  a ~ 1  ~ a p r a ~ u a ' ?  ICawe ~an6onee 

x a p a m p m ~ ?  K ~ K  smae r  cpena Ha 06pa30name ycrokunbrx OKHCJEHHbIX + O ~ M  

~ a p r a ~ a ?  Orrpe~ennw cnrleew owcnemm Maprama B cneqyrowwx coemieHm:  
MnO; Mn02; KMn04; Mnz03, K2Mn0,; Mn:07; MnfNO,), 

408 Hamnrrwre sneKrponHble 4op~ynal  noHoa MapraHua Mn " w hhJ'. C p a a m e  
pamrycb~ aToMon w WOHOB c n e n p q u x  nap. a) ~ d ,  ~ n ' ~ ,  6) MI? w kinJ' 

409 ~ P H P O I I H ~ ~ C  COeAHHeHHR MapIXHWd. T-la OCHOBBHHM AG"?~R ,)CaKIIUM 

MII" +2e o MII, A G ' ? ~ ~  =+229,9 liflx/~onb, paccv~rafi l r  c ra~f lapr~br i i  sneh-rpomrii 
no.reiw& Maprmua ~ n ~ ' / ~ n  ! V ~ X ~ T  nu hiaprmeu ncrpera-rhcfl B npkipone B 

C E I O ~ O ~ O M  COCTORHKH? O H ~ W I ~ C K H ~  C B O A C T B ~  mprarqa. 
410. lTorry.ielrne Merarrm.receoro hrapraqa 17pu norxoqn 3 n e ~ ~ p o m a .  C p a s m ~ e  

~ J O P Y K T L I  s n e q o n ~ 3 a  pac~soporl xnopwa H cym4a-m Maprawa (+2) Y ~ a m w ~ e  
o c o 6 e ~ ~ o c ~ w  3nemponnTn~recfcoro noJryvebwr hlapranua ~ ~ c c W T ~ L " ~ T ~  reopem~lecKoe 
Harrpsxewie pa3noxe~na 3ne~7ponnra MnSO., C K O ~ L K O  MapmHsa u lincnopoaa (H. y ) 
B u q e m f i  npn S ~ C K ~ P O J L M ~ C  3~01-0 pacmopa TOKOM 10 A 33 1 qac? BT AJM Maprarma 
COCTaBlureT 60% 

41 1. h ~ o r e p ~ u ~ r e c l c ~ 1 i i  MCTOJ 11OJI~'ICHklfl hiapi-atiua. Ero ocof~e~rwoc-rn. 3anwmn~e 
ypaBHeme PeaKqHH RoCCWHODJIeFf~~ Mn203 Y K ~ X H X  OKUCnHTeKb H BOCC'E3HOBMTeJIb. 
P a ~ C w T a h :  1) Cl<OnhKO TenIla UblAeJWTCR npki ~OCCT?lHOBJICliiln 1 Mom h z 0 3 ;  2) 
C K O ~ K O  renna sbl.qenwTcx Ha 1 3~~nnu re1 r r  MemnwqecKoro Mapramra 

412 Kpeh i~~ i i - r ep~ r r~ec~oe  BoccraHonneHne Maprawa. 3arrumu~e peahum 
~ 3 a w o . q e f i c ~ u ~ a  M ~ O ,  MnO? n M I I ~ O ~  c KpeMHueM ~accwmii-re   AGO^^^),, B 

I 

r 

41 



YU~L~BOH~LL~~O~ n qua~.nu3nn0 auxenA ~u~aniin@@con arndagUo~ 
'@(HO)UW t Z(HO)UW t;- Zt~uw t uw vamedaadu 

h~onan w~~nread ahna a a~nmeE (E+)w pi~a~wa03 nnr~arUCITou 14903017-J ZZP 
,ae1&3 notmrnn a irua~m3mo wow ew rc3~aXnox3ed mauraoraer~9oa 

aaiHaUewans onwon3 ~nhnead ~lirnwa~aect( n ru~ianhn@@son audaguo~ 

O'H + P~~9d + Z(i~~)cld + P~w~ + 'ONH + *OSW (a 
~O~H +r~~Zx +13x +towzn + Hon + ko~3n + "osw (9 

foZ~1 + P~wZ~~ + Z~ + Z(~~)~~ (e 
xe33anodu mrnorKuaus e bZqq ar~oasuodu 

rmanodu 'armwa~uao~er33oa mu ~IPHPU~UI~~~WWO 'ea.m~oa3 amex .IZP 
xorearead mwoomdgo 

86~~9~ pmal~ewc maow30 ew e33anodu mxarodu an~a~eedut?~ amaomaX 
' (d'103zx + (Y)z(~~)~~~(d'~~n~ + (")~o~uMI (9 

cx)oZ~ + ("ZO-J + (d)Z~3ujqo cd)13~~+ (')t03qq(e :wead mu ozp 

+ O~H+OUW (J tcd'Ho~ + '(Ho)~ (9 . 
+ 'd't3~ + '(HO)UW (9 + 'd)13~+~W (e 

.xrre~uCus mmolXnaua a mar3ganomecs 
~wxhrodu ~LHUOH~L~/C WYY~I,OU~EI Lk~ne~~~~m 'gouoa 3 xu awar3wauomesg 
LHHH~HHU~O~ WLS ~~~tlutl~odu eu3fiou3 annex '(z+) UJ,~ nkutawnuao-J 61p 

.'(03)uw aumogdvr n wacrtas m3amm 
!JHHBBOCB~~O HCWHeXaHl W PL30HLHaUBBOX 'BWH~U~NHO 9HaUaJ.9 aLHBOHU3A g[P 

+ 'd'~~e~ + W (x 
t w""mc~~~ ; w (a t~~l~~mv OSZH + uW (u t 9'*C~~~+ UW (J 

t 9-Jb~~Z~ + uw (a t Qwd~3~+~w (9 + O~H+QV (e 
.~~J.MBOHU~~O~ H quawu3nxo a~nxttsn~ '~q~~anim@~t.on a~ndaqiou 'yilrne~d 

Jni~aHfI~drC 3LkD3IOXe[ nehouam u rya~o~3wn 'aUon n en~wdviq anHam0H.q) LIP 
owra~outed n an*o.mK aauogne~ noimlreJ En wonen (a 

:newa~om H emden oanUods rcxamaru Hen (g 
'u3amaa xmu3odu cw B~HEJ~BW aounu~ HNH~IA~OU ~.L~OH~OHIEO~ (e 

:arnnoHeLsiC '21 'z~g '213 Z..J=Z J am '(Y)z~u~ = ZJ ; ('M 
wwrrxead ou eme~dew aouu~re~ mweaoredgo R)z03~ HKH~~OH~O eH 91~ 

.I(UII~U~H~O u1~auar3 31qi1d3~nedex ari~:mn/( ((I 
fn~30an~~or3K nn~~3edson anUndou a xu annto~ou3ed (g fa~3ahan 

~1qr3odu EM YU m~a1,hou ~L~OHXONEO~ (e .arneo~e~s/( nomsno mlenomdgo 
LJV NHHPHOH~O BH .~TWE.I(IRHI IIHH~II~NHO HHauaLn ~lan~~ahnlIa~& n finHa~nUaon 

mr6 d~y~edex H P813y093 Y9LOIB113HlEH new 'srkrxe,~~ -enwe~deuu mn~ausuno 
n~auao nou~en xnmo1Aa~.%an.~oo3 'aoUn~nodEn~ n t~~Uu3no Und anmnue~ s 1 P 

.WO~L~UO~~ mnrnquogmw .~se~'~ugo n311e2den 
onra~nu~wwo liwowen n 'unuahad~ro yu~rread LIOLH~UO~II MHHBBUCB~~O ~K,,Dv pi~ahe~r. 
HHHIBOH~O BH (hi H noliod0~19~n 'WUIOLB 'nodaa nnrrrrarwusuno u~urs~de~rranalrc 
3 yunxead rcrrlla~avd.< arnrnmvH ,,enrre.~dew I.L~OHBW.LIIV IL'W331.JIIVWX BnOnC'y 



423. Coenw~ic t~~s  Mn( ! 4 )  '410 hiow:~to C K ~ ~ ~ T L  06 ycro i i~u~noc~n  nu; COCU~IIICIIWA'~ 
K a ~ o e  coenuHetlwe M11(+4) rrau6onee pacnpocrpaHewo u npnpone? Hanurrrure 
ypas~renm pea~uuii ero nonyl~crrm i~13 MllCIL 11 Khho4. 

424 K a ~ u e  c~oficraa nponunffeT MnO? e c.ne,qywulm rrpoueccax? noniiepwre 

6) Mn02 +.H2S04 -+ MnSO, ' O2 + H20, 
n) Mn02 + KC lo3 + K0H -t K2Mn0 , + KC 1 + H20; 
r) Mn02 + Pb02 + HN03 + HMn04 + Pb(N03)2 + H20; 
a) Mn02 + 02 + KOH -t KzhinO, + HzO 

c pe w?  Ha wHosanrru sr~aqelrwil c-rayqapTfIbrx 3nempomit.r~ noxnqrianou npoqeccon 
BoccTaHosneHwr n e p ~ a m n a ~ - n o ~ a  MnO,. B ~ ~ c n o i i ,  ~e i iTpam~o i i  u rnenowoii cpeaax , 
yltamne: B KaxoM cqniae WOH Mn04- npoRnnReT 6once BLIC~KYKJ o m c r m T e m m  
CITOCO~HOCT%. 

428 Kax sncK-rpoHHoe cToeHue Maprawla ompenemel- ero CKJIOHHOC~~,  K 

~o~me~coo6pa30na1uuo? .&m c n e ~ y ~ o u n x  KormneKcfilx coemewzii  N a p m a :  
KAMnF61, Na~[Mn(CN)fil, [M~(CHTCOO)~]C~.  K4[Mn(CN),], [M~I(H~O)~]C 1 
o n p e n e m :  

a) Koopjmmwioliwoe CincJlo; 



ecna oliucnwreneM 6ync-r C J I ~ ~ I I T L  ~ u c n ~ ~ i i  pacTnop ;1IIxpohm-a K ~ ~ I R ?  O T B ~ T  n a n  Ha 

OCHOBBHWH C7ilHRBl)THhlX 3JIeKI1)OJIHbIX I l O l C H l l H B J l O B  

470 ~ J I R  O~CnUTenLtIO-BOCC~1iOnl4Tenl.HhlY 3ne~KlrlOB' 

a) bf1104., MII'+, H'IPt, 
6) btn2-, WIMn02, Pt. 

e) M1104-, M I I O ~ ~ -  (PI  
yltZlXnTe, gTO XBSIReTCR o K U C J ~ ~ H H O ~ ~  n B O C C T ~ H O B ~ ~ ~ M O ~  @ O P M O ~  B 3TKX 

n o ~ ~ y n e ~ e ~ ~ a x ?  Ka~o! us AOHOB o6nagae~ 6onee cnnhmmu BoccTaHoBwrenbmmn 
C B O ~ ~ C T B ~ M H ?  Bbmcnuw OKWCnHTeJTbHO-BOCCTaHOBATenbHaTe 3KBWBaneWT51 
coeml-~eHlbi Mapratlua 

43 I M o m 0  mi ~ O C T ~ R U T ~  ranbea~w~ecIubi 3neMeHT us sneicrponoe 

. Ecnu BOsMOXHO, TO p a c c m i i r e  3AC 3WrO 3ne~errra U KOHCTaliT)' paBHOBeCWi lJJM 

pealaw, rrporc~mmeii B HeM 
432 O n p e n e m  omcmem~o-~occ~ano~rrremmdi n o r e v a n  snempona 

Mn04-, Mn2', H '  I Pt, ecmr [H'] = l Momin, [~n0~. ]=2.10"  ~ o m l n ,    MI^" ]=I. 

~ m u r  06pa3ye~cx mop. npoueccbr  my^ no cxeMaM: 
Mn02 HCI + MnCI? + C lz + H20: KMnO., + HCI + MnC12 + Clz + KC1 + H20 
B KaKoM cnyrae nonywTcR 6omure mopa, ecnn JUM ~ o f i  w npyrofi pea.ruuin B Z ~  

pasme Komecrea c o n ~ ~ o i i  ~wcnonr? 
434. CKOII~KO ~ o n e k  HIS n o ~ p e 6 y e ~ c ~  ~ R R  Boccmosnem 1 3Kswsanem 

n e p ~ a m a ~ - w o ~ a  no pea- 2MnO4- + 5H2S + 6HA + 2h4n2' +5S + 8H201 
435. 6 y n e ~  JIH OKWCJIXTL nepNiLHI;1HaT K ~ J E W  W O H ~ I  B i (  [Br'] = l ~ o m  /n) wnw C r  

([Cl]=l~om In), ecm. a) [H']=IO-' MO~/JL,  [ ~ n '  ] = [ M n O ~ = l ~ o m  /JI; 6) [ ~ ' ] = 1 0 - ~  
~0Jlb/n, [h/ ln2*]=[bh~~]= I M0J lb  /n ' 

436 Mapramu rrpIiMemeTcR KaK s a ~ q u ~ ~ o e  noKpbme Ha Merarmax, HBHOCHNO~ 

sneKTpoxuKki.recum ~ X M .  K ~ K  6 y n e ~  secTw ce6s c m H o e  wsneme rrpw Hapymemm 
' smro TTORQ~TTHR B mcnoii cpene u B amoc@epmm ycnooum? H a r m  ypaaHewnu 

coome~cmyromm pe-. KaKoe  TO no~pbme:  a n o m o e - m   amw woe? . 
437 Orrpenenrcre KoncraHT pamosecrur pea- 

MnOJ. + 5C1- + 8H' a ~ n * '  + 2,5C12 + 4H20 no cTannapT- s n e m p o w  
no-reiquanau. 

438 I l p m e ~ e a u e  Maprawa u em coememrii B - r e m e  
439. npw pa6ox. ~ a p r w o s o - w ~ ~ o n o r o  3 n e ~ e m  ocytqec~~sure~cs cneqaoaax 

O K U C ~ ~ b H O - B O C C T a H O B H T e j l b H a f l  peaKl@W ' 

Zn+Mn02 + NH4CI = ZnC12 +[Zn(NH3)4]C12 + MnO(0H) 
l lon6epm ~03@$uwie~mr.  C O C T ~ B ~ R  cxeMy m B a m e c K o r o  s n e u e m .  

Y ~ a x n ~ e  =On U KaTOn C O C T ~ B ~ R  YpaBHeHHR ilHo.L(Hoii, ~aT€ll.H~fi H ~0~006pa3~10t~efi  
p e a u m .  







- - , - - -  

2nelcrpont1a~ p e a ~ ~ ~  -- - . kiCJ,ki 
N(OH)' 4- 3 E o n l + ~ u t i  -2,35 
As -f 311' + 3 e o A s H :  
131~01 + 6 ~ '  +6e o 2B1 -f 3H20 

. 

I-oA -0,37 

Cd(OM)> + 2s a Cd + 201 i -0,809 
C10 + 2Ht +2e o C1- + Hz0 +1,50 
CoS + 2e o Co + s'- -0,88 
Ge4' + e e Ge3' + 1.60 
Cu2' + S  + 2 e o C u S  0,63 
FeS + 2g e Fe .+ s2- -0,98 
Fe(OH)2 +2e e Fe + 20H- -0,88 
G 8  +2e o Ga -0,56 
Hb9' + S +2e u HgS + 1,07 
ln3+ + 3e o In -0,33' 
~ b . "  +3e o Nb -1,l 
NiS + 2e o NI + s2 -0,76 
NIOOH -1- 2H20 + 2e o 2N1(0H)2 + 20H- +0,49 
Pb02 + ~ 0 ~ ~ -  + 4 ~ '  +2e o PbS04 + 2H20 + 1,68 
PbS04 + 2e o Pb + Soh2- -0,36 
Sb + 3H' + 3e e S b H 3  -0,51 
z~(oH)?- + 2e . o Z n  + 10K - 1.22 




