


KYPCbl NOArOTOBKMW
K Er3 MAMLWLKOJbI &

YrnybneHHoe obyueHue c HyJiS C YNOPOM Ha
noHuMaHue. Bce, UuTO HY)KHO ANSl yCNewHoU
CAAauM 3K3aMeHa:
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-@ N3y4nM BECb TEOPETUYECKNIA
: MaTepman u 3akpenuM Ha NpaxkTuKe,

\/ pa3bepeM yacTble OWnbKu

pewuvM BCce 3agaHus
n3 peanbHoro EIrN9,

Pyc Cojpum

n nompeM Ha ElN3

yBeEpPEHHbIe B CBOUX CUJIAX. 8 neT rotoBuUT K E3 No pyCCKOMY

89 — cpenHuin 6ann y4eHVKOB

NOAPOBHEE O KYPCAX

AneHa KnumeHko

12 net rotosuT K EM3 no 61onorum
80 — cpenHWIi 6ann yueHNKoOB
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neT rotoBut Kk EMM3 no Xxumumn
S — cpegHumii 6ann yyeHukos
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HeMHOro MoTuBaLuum

( 3anonHu Bce Npobenbl B KapTOl-IKaX)

N
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2 Mpuwnm $oTo NpoaenaHHoOM
PaboTbl (Hy>XHbl BCE CTPaHWL|bl) HaM B
Tenerpam-60tT @GoodBioBot!
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f:) Monyun cknoxky 300 pybnen Ha
O[VH U3 CNenyoLLMX KYPCOB:
e [opoBon Kypc
 JTiobow apyror Kypc B HalLe
LIKONe

- /

UTo6b1 y3HaTb NnoapobHee 0 Kypcax,
nuLIKTe B HaL TenerpaM-6ort:

@GoodBioBot

X 3anpewaerca pacnpocTpaHeHue
nnn ny6m1|(au.m| AaHHbLIX MaTepuanos.



.Manumona

3TO aBTOPCKUIM TpEHaep OT
meHs, KOnu HeoH, ona Toro,

YTOBbI Thl HAYYMIICS YPABHUBATb
XMMUYECKMe peakLmn 1 BepHO
onpenensTb NPoAyKTbi!

4 )
fl npoaHanu3supoBana Bce
peakuumn, HaumHas ¢ 2012ropa,
KOTOpble Korga-To BCTpevanmcb

YacTu, HO 1 B NepBoi!

Ha ElJ He Tonbko BO BTOPOM

\ N )
it )
fl npowepcTuna Bce (a 3To 6onee 1500) peakuumn
13 BTOpoM YacTh (No29, 30 n 31) ¢ peanbHoro EM3 n
BbiNMcana B 3TOT TREHAXEP KaxkayHo, KoTopas bbina
CBfI3aHa C OKCUAAMM, TMAPOKCUAAMM M KUCNOTaMM.
TakK »ke 3aecb cobpaHbl BCe peakLuu Nno 3TMM TeMaMm
n3 cbopHmka . [JobpoTtmHa 3a 2023 roaa. ca:

| Kak paboTaTb C TpeHa)xepom? ’

<> Mo Mepe NpoxoXaeHWUsa TeM Ha roloBOM Kypce 1nn
CaMOCTOSATENbHO, TPEHMPYMCS AONUCbIBATb U YPaBHMBATb
peakuuu B nepBon Yactu danna, a AnNs caMonpoBepPKHM
nepenucTbiBan BO BTOPYIO NONIOBUHY TpeHaXepa, Befb TaMm
TebsA XKAYT HE TONbKO OTBETbI, HO M MOMETKM 06 0C060 BarkKHbIX
peakuyuax!

<> Ona ynobcTea A pazbuna Bce peakumm No KOHKPETHbIM TeMaM.

<> B KOHLe Tbl HanAeWb JIUCT, B KOTOPOM HY>XHO 3anuncbiBaTb
paboTy Hag owmnbKkamMm

/
AN

Kak ypaBHATb peakumio?

KoadpdrumeHTbl NOKa3biBalOT COOTHOLIEHWE MeXay YMCTOM
y4yacCTBYROWWMX B peakunn 4acTtumy

HaunHaeM oT caMoro cCNoXHoro BewecTBsa.
CHa4vana ypaBHMBaeM aneMeHTbl, KOTOpble BCTPeYarkTCa pexe
Ecnn koadpodumumeHT (1,2, 3...) elle He CTOMUT, To cuMTaeM ero 3a 0

0, 60 0. W
% ‘oo '€ &

CH,+20,=C0,+ 2H,0

PaccTtaHoBKa KO3 PULIEHTOB

1 Monekyna 2 Monekynbl 1monekyna 2 MoneKynbl
10 Monekyn 20 MoneKkyn 10 monekyn 20 monekyn
10**monekyn 2 -10*monekyn 10**Monekyn 2 - 10**monekyn

Kak ypaBHaTb OBP?

Mpowe Bcero B Takoi NocnefoBaTe/IbHOCTH
* [0 CXeMe 3N1IeKTPOHHOro 6anaHca
¢ KaTuoHbl Me*(NH,*), aHNOHbI
KUC/IOTHbIX OCTaTKOB
* KaTWOHbI H*
(cpena v Boaa B NOCNEAHIO o4vepeab)

MOMHM, UTO XUMKA - 3TO NPO
nobosb! He neHwchb cumTaThb

BCE CTENeHM OKMCNEHUS No
Hauany. Ynaum Tebe!




QMaﬁanonn

éOKCI/I,D,bI

@CHOBHbIe OKCMJJ,bD @

1. Cu,0 + HNO;—

2. Cu0+ H,S0,—

3. Cu,0+ Na)LCr,0,+ H,S0,—

4, CuO+ NH;—

5. CuO+ A=

6. Cu0O+ Cu—

7. Cu0+ H,—

8. Cu0O+ CO—

9. FeO+ HNO,—

10. FeO+ KCIO;+ HClI—

-~
~ — Okcwuppl -

M. FeO+ Al—

12. FeO+ CO—

13. Cr0+ 0,

14. CrO+ CO—

<> c BOAOW

1. Ca0+ H,0-—

2. KO+ HO0—

3. BaO+ H,0—

{} C KMCNOTHbIMU OKCHAAMMU

| 1. Ba0+ SO,—

'53. K0+ CO,—

-
7
i

i 2. BaO + S0,—

N

'; 4. Ca0+ P,0,—




(KMCJ'IOTHbIE.‘ OKCM,EI,bD

MOFyT ObITb KaK OKUCNTUTENSAMMU, TaK M BOCCTaHOBUTENAMU
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!Maﬁmuona

<> ¢ KMcnoTamm

'
\

~

~

~ — Oxkcuppl - ~

( 1. KO+ HS—

! 2. K0+ HNO,—
3. BaO+ H,P0,—
/ 4. Cu0+ H,S0,—
( 5. Cu0+ HCI—

x 6. CuO+ HBr—

’ 7. FeO+ HCI—

" 8. FeO+ H,S0,—
’ 9. CrO+ HBr—

CO,+ Mg—

13.

Co,+ C—

( 3. CO,+ Na0,—

i 4. Si0,+ Mg—

! 5. Si0,+ C—

fa NO,+ O,+

( 7. NO,+ O0,+ KOH—

! 8. NO,+ NaOH—

! 9. NO,+ Ba(OH),—

x 10. NO,+ Ca(OH),—

x 1. NO,+ KMnO,+ H,0—

! 12. Zn+ NO,—
Cu+ NO,—

h



P T~ OKcuabl -
Maullkona |

14. SO;+ Nal— | | 26, S0,+ KCr0,+ H,S0,—
15. SO, + HS— | 27. SO,+ NaCr,0,+ H,S0,—
16. S0+ Cl— <> Pa3noxeHue
17. SO,+ Cl,+ NaOH— | 1. CO0—
18. SO0,+ Br,+ H,0— | 2. Clo,—
19. S0,+ H,0,— | 3. Clo,—
20. SO,+ NO,— | | 4. S0,—
21. SO,+ HNO,— | | 5. NO,—
22. SO,+ FeCl,+ H,0— | He OBP )
23. S0,+ Fe, (S0);+ H,0— ‘ Mpu B3auMoaencTemn ¢ BOAoM obpasytoTcs

. | Kncnopoacoaep>Xawmnme KMCcnoTbl — KWCNOTHblIE TMAPOKCKALI.
24. SO,+ KMnQ,+ H,0— | <> ¢ NNaBUKOBOM KUCNOTOM pearnpyeT Tonbko Si0,
4 |1 S0+ HF- ’
25. SO,+ KMnO, + KOH—>
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) ~ — Okcwumpbl - -
b\Maulﬂnonn | ~

<> c BOOOM <> coO Wenoyammn
| (BO3MOXHO 06pa3oBaHUe KUCNbIX U CPpeaHUX COMei)

1. PO+ H,LO0—

, \ | 1. CO,+ NaOH—
2. SO,+ H,0— | )

2. CO,+ KOH-

3. SO,+ H,0— | h
\ / | 3. CO,+ Ca(OH),—

4. CO,+ H,0—

, - | 4. Si0,+ Ca(OH),—
5. NO,+ H,0— | b
5. SO,+ Ba(OH),—

<> ¢ 0CHOBHbIMU OKCHUAAMM

| 6. SO, + NaOH—

1. PO+ KO-

, \ | 7. P,0.+ Ba(OH),—
2. S0,+ Na,0— | )

8. P,0; + NaOH-—

3. SO,+ Ba0— I
/ | 9. N,0,+ NaOH—

4. P,O,+ Ca0—

, ‘ | 10. CrO,+ Ba(OH),—
5. SO,+ Ba0— |

1. CrO;+ KOH-—

6. NO,+ Ca0— |




G\Mmﬁm“_ona

12. CrO;+ NaOH—

13. NO,+ KOH-—

14. NO,+ Ba(OH),—

<> ¢ aMpoTepHbIMU TMAPOKCUAAMMU

1. Zn(OH),+ SO,—

<> c conaiMu

¢ Si0, pearupyeT c kKapboHaTaMu 1 cynbdUTaMU, BbITECHASA
bonee neTyumn okcua M3 coctaBa conu

' 1. Si0,+ CaCOo,—

* B0O3MOXHOCTb O6p830BaHMﬂ KWUCNbIX conen

| 1. CO,+ HO+ MgCO,—

| 2. CO,+ H,0+ NaCO,—

i
5
.,

* PacTtBOp yrnekucnoTbl C CUNMKaTaMM

' 1. COo,+ H,0+ NaSio,—

________________________________________________________________________________________________________________________

~ — Okcwuppl

* [lonyueHue pocoopa

| 1. Ca(P0),+ Si0,+ C—

<> PaspyweHune KOMMNNIEKCHbIX coneu npu
NPONycKaHUM YrneKUcnoro U CEpHUCTOro ra3os

1. Na[AIlOH)]+ CO,—

2. K[AI(OH),]+ CO,—

3. Naj[Zn(OH)]J+ CO,—

4. KIAI(OH)]+ SO,—

5. Na[Al(lOH),]+ S0,—

| 2. KSiO,+ CO,+ H,0— |




hMmﬁLﬂnonn
(AMd)OTeprle OKCI/I.ElbD

1 AL0,+ C—

2. ALO,+ K-

3. ZIn0+ C—

4. Z/n0O+ CO-—

5 Fe,0;+ Fe—

________________________________________________________________________________________________________________________

8. Fe0,+ K+ H,S0,—

9. MnO,+ HCI(koHu.)—

10. MnO,+ NaBr+ H,S0,—

-~
~ — Okcupbl - -~

1.

Cr,0,+

Cl,+ KOH—

12.

Cr,0;+

KCIO,+ KOH—

13.

Cr,0;+

NaClO;+ NaOH—

14.

Cr,0; +

NaClO,+ NaOH—

15.

Cr,0;+

H,0,+ KOH—

<> PasnoxeHue
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Fe,0;—

<> dnekTponus
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ALO, —

(eoer)

<> ¢ OCHOBHbIMM OKCUAAMU
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AlLO; + KO—
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QMaﬁmuona

<> ¢ KMcnoTamm

1. A0+ H,S0,—

2. ALO,+ HCI—

3. ALO,+ HNO,—

4. Zn0+ HBr—

5. Fe,0,+ HCI—

6. Fe,O;,+ HBr—

7. Fe,0,+ HNO,—

'
\

~

~

~ — Okcuppl - ~

4, ZnO+ KOH (cnnaBnenHwe)—

5. ALO.,+ NaOH (cnnaBnenHwe) —

6. ALO,+ KOH (cnnaBnenwe)—

7. ALO,+ KOH+ H,0—

8. ALO,+ Ca(OH),+ H,0—

9. Cr,0;+ KOH+ HO0—

10. Fe,0,+ NaOH(cnnasneHue)—

8. Cr,0,+ HBr—

<> co wenovyamm

1. ZnO+ Ca(OH),+ H,0—

2. Zn0O+ NaOH+ H,0—

3. ZnO+ NaOH (cnnaBneHwe)—

1. Fe,0,+ KOH(cnnaBneHue)—

<> c KapboHaTaMu u ruppoKapboHaTamu

1. ALO;+ K,CO; —

2. ALO,+ Na,CO,—

3. ZnO+ Na,CO, —

h



b\MmﬁlﬂKonn

4. Zn0+ K,CO,~

5 Fe0,+ K,CO,—

6. Fe,0,+ Na,CO,—

(Heconeo6pa3y+ou4me OKCI/IJJ,bI)

<> Okcup asoTa (1) = okMcbh a30Ta, B 3aBUCUMOCTH OT YC/TIOBUIA
MOXXeT NPOSABNATb KaK OKUCNIUTESbHbIe, TaK M BOCCTaHO-
BUTENbHbIE CBOMCTBA

1. NO+ O,—

2. NO+ O,—

3. NO—

4. NO+ Cl,—

5. NO+ NH,—

<> Okcup asoTa(l) = 3akncb a3oTa 06bIYHO NepexoaunT B a3oT

1 NO+ C—

2. NO+ H,—

-~
~ — Okcwuppl

<> YrapHbiX ra3s o06bIuHO ABNAETCA BOCCTAaHOBUTENEM

CO+ Cl,—

! 2. CO+ CL+ H,0—
3. CO+ Cl,+ KOH—
: 4. CO+ 0,—

5. CO+ H,—

’ 6. CO+ H,0—

/ 7. CO+ CuO—

f 8. Zn0O+ CO—

' 9. CO+ FeO—

{ 10. CO+ CrO—

" M. CO+ Fe0,—




hMmﬁLﬂnonn

12. CO+ Fe0,—

13. CO+ LIOH—

()KenesHaﬂ OI-(aJ'IIAHa) @

1 Fe0,+ H,SO,KOHU—

2. Fe0,+ HI—

3. Fe0,+ Al—

4. Fe,0,+ HNO;(KoHL.)—

5. Fe,0,+ H,—

6. CO+ Fe0,—

| 1. Fe,0,+ HCI—

| 2. Fe,0,+ H,S0,—

L}
\
~

~
=~ - rMJJ,pOKCM,EIbI “n BECKMCHODOHHbIE KUCNOTDbI - -

['MapoKcuabl
N 6€CKNCoPOaHbIE KUCNOThI

( HenTpanusaums (Kmcnota + ocHoBaHVe) ’

1

HS+ KOH—
” 2. HS+ LOH—

f 3. Mg(OH),+ H,S0,—
4. Ba(OH),+ H,S0,—
f 5. KOH+ H,PO,—

f 6. Ba(OH),+ HCl—

" 7. NH;+ HCl—

; 8. NH;+ HBr—

" 9. NH;+ H,PO,—

f 10. Cu(OH),+ HNO,—

10

N



QMCMUJKonn

1. KOH+ HCIO,—

12. HF+ LiOH—

13. HCIO,+ NaOH—

14. Mg(OH),+ H,S0,—

15. Fe(OH),+ HCl—

LLenouun (C NPOCTbIMU Beu.l,eCTBaMM)

<> C HeMeTannamm

1. Ca(OH),+ Br,xon—

2. NaOH+ Br,—

3. KOHrop+ Br,—

4. NaOHxon+ Cl,—

5. Ba(OH),+ Cl,xon—

6. KOH+ 1, —

L}
\
~

~
=~ - rMJJ,pOKCM,EIbI “n GECKMCHODOHHbIE KUCNOTDbI - -

7. NaOH+ |,—

8. NaOH+ Si+ H,0—

9. KOH+ S—

<> C MeTannamu

!
i
I
I

. 1. NaOH+ Al+ H,0—

r
i

2. KOHcnnaBneHue+ Zn-—

<> C okcnpammn*

*ocTanbHble peakumn B Bnoke c okcuoamm

1. NaOH+ N,0,—

2. Ba(OH),+ P,0,—

3. Ba(OH),+ CrO,—

4. Ba(OH),+ CO,—

5. CalOH),+ Si0,—

m

N



QMCMUJKonn

6. Ba(OH),+ SO0,—

L}
\
~

~
=~ - rMJJ,pOKCM,EIbI “n GECKMCHODOHHbIE KUCNOTDbI - -

NaOH+ NH,l—

7. Ba(OH),+ NO,—

Ca(OH), + NH,CI—

8. KOH+ ALO,+ H,0—

KOH+ NH,NO,—

9. NaOH+ ZnO+ H,0—

NaOH+ (NH,),S0,~

10. KOHcnnaenenve+ Fe,0;—

-
#

g-
A

Ca(OH),+ K,PO,—

M. Ca(OH),+ COu36—

10.

Ba(OH), + Li,SO,—

12. CO+ NaOH—

1"

Ba(OH),+ K,SO,—

<> C conaMm

* CocCpegHUMH

12.

NaOH+ ZnSOm36—

1. Ba(OH),+ NH,Cl—

13.

NaOHu36+ ZnSQ,—

2. NaOH+ (NH,(),SO,—

14.

NaOH+ AIBru36 —

3. KOH+ (NH,),S0,—

15.

NaOH+ ALS, —

4. KOH+ NH,—

16.

NaOH (ns36.)+ AlLS,—

12

N



QMaﬁmKona

1

/ 17. NaOHwum36+ Zn(NO,),—
( 18. NaOH(us6.)+ AlIBr,—

/ 19. NaOH+ FeSO,—

20. NaOH+ Fe,(S0,);—

! 21. NaOH+ Fe(NO,);,—

‘ 22. Ba(OH),+ Cu(NO,),—

/ 23. KOH+ AgNO;—

" 24. Pb(NOy),+ KOH—

25. ALS,+ KOH(u36)—

" 26. FeBr,+ KOHw3b—

( 27. CH,COONH,+ NaOH—
28. CH,COONH,+ Ba(OH),—

]
\
~

N
~ — MMapoKcuabl U 6ECKUCNOPOAHbIE KUCNOTHI - ~

* C KucnbiMu consiMm

NaHCO,+ NaOH—
i 2. NaHCO;+ KOH-—
3. NaHSO,+ Ca(OH),—
4. Ca(HCO,),+ KOH—
5. KH,PO,+ Ca(OH),n36—
! 6. Ca(H,PO),+ KOHus6—
! 7. Ca(H,pO,),+ Ca(OH),n36—
! 8. (NH)HPO,+ Ca(OH),—~
' 9. NaH,PO,+ Sr(OH),—
x 10. Na,HPO,+ Ca(0OH),—
! 1. Mg(H,P0),+ NaOH—
; 12. KHPO,+ Ba(OH),—

13

h
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~

~
) ~ — Mapokcmabl v 6eCKMCNOPOAHbIE KUCNOTDI - ~
Manllkona | N

13. NaH,PO+ Ba(OH),— | | CKMCNOTaMu CMOTPY B HENTPaNM3aLmm, Ho He 3abyab, UTO MOXKET
‘ | MoNyYaTbCS M KMCNas CoNb NP M3BbITKE KUCOTbI, ECNIN KUCNast CoMb

4 ) | cyulecTByeT i
14. NaH,PO,+ Ca(OH),— |

15 NaH,PO,+ KOH— <HepaCTBODI/IMbIe OCHOBaHMFI)

16. Mg(H,P0),+ KOH—
. 9(HPO), | <> PasnoxxeHue

17. Na,HPO,+ NaOH—> | {1 culoH),—

18. NaHSO,+ KOH-— |
\ ; <> OBP

19. KHS+ KOH—

|11 FelOHL+ H0,—

<> C bBuHapHbIMM cOeagUHEHUSIMU 2. Fe(OH).+  HNO,~

1. PClk+ NaOH— |

2. PClL,+ KOH— |

3. PClL+ Ba(OH),—

I C amdoTepHbIMU rTMAPOKCUAAMU CMOTPU HMXKE

| 14



QMaﬁanonn

. AMdoTepHbIle rmapoxkcuabl ’

{} C KucnoraMmm  KUCNOTHbIMU OKCUAAMU

P
1.
,

Zn(OH),+ S0,—

Zn(OH),+ H,SO,—

Zn(OH),+ HNO,—

Zn(OH),+ HCI—

AI(OH),+ HCl—

Al(OH);+ HI—

AI(OH),+ HNO,—

AI(OH),+ H,S0,—

9.

Fe(OH),+ H,S0,—

10.

Fe(OH),+ HI—

1.

Fe(OH),+ HCIO,—

L}
\
~

~
=~ - rMJJ,pOKCM,EIbI “n 6ECKMC}10p0ﬂ.HbIE KUCNOTDbI - -

<> Co wenoyamm

1. AIOH),+ KOH—

2. A(OH),+ NaOH—>

3. AOH),+ Ba(OH),—

4. Zn(OH),+ NaOH (cnnasneHne)—

5. Zn(OH),+ NaOH—>
Zn(OH), + LiOH—

6. Fe(OH),cnnaBneHne + KOH—

<> Pasno)xeHue

/

1 Zn(0H),~
5 Fe(OH)—
3. Cr(OH),—
4 AOH),—

15

N



~
~ — TmagpoKcuabl U BECKMCNOPOOHbIE KUCAOTHI - —
Maullkona | ~

<> OBP

4. HS+ Br,—

1. Cr(OH);+ H,0,+ NaOH—

‘ , | 5. HS+ CL+ H0—
2. Cr(OH),+ KCIO,+ KOH— | '

6. HS+ 0,—

3. CrOH),+ KCIO+ KOH-— |

7. HIO,+ P+ H0—

4. Cr(OH);+ NaClo,+ NaOH—

, o 8. Fe+ HCI—
5. CrOH),+ KCIO,+ KOH—> | '

9. Fe+ H,SO,—

Kncnotobl
( ) | 10. C+ HClo,—

i C OCHOBHbIMM rMApPOKCHMAAMU CMOTPU B HEﬁTp&J’IMS&LlMH, HO |
He 366Yﬂb, 4TO MOXKET Nnosly4aTbCAa U KMCad Conb NpK n3bbITKE |
! KMCNOTbI, eC/IN KUCnas cosb cywecTyeT. CampoTepHbiMmu :
rMgpoKkcupoaMm CMOTpU Bbille B 6noKe c aMCI)OTeprIMM E |

W ’ | <> C okcnpamn*
*ocTanbHble peakunn B 6n10Ke C oKkcrpamm

M. P+ HCIO,+ HO0—

<> C npocTbiMu BewectBamu (OBP)

1 H,PO,+ Fe— | 1. HS0,+ Cu0—=

2. HPO,+ Zn— ‘ | 2. H;S0,+ BaO—

| 3. HPO,+ KO-

3. HPO,+ Ca—




b\MmﬁlﬂKonn

4. HPO, + Mg0—

5. HNO;+ Fe,0;,—

6. Fe,0, + H,S0,pazb—

7. Fe,0,+ HI—

8. Fe0,+ HI—

9. MnO,+ HCI—

10. MnO,+ HBr—

<> Pa3no)xeHue

1. 4HNO, —

| 2. H,Si0,—

i
5
S

<> C conaMm
¢ B0O3MOXXHOCTb OGDGSOBBHMH KWCJIbIX CONew

1 HSO,+ K;S0,—

~
=~ - rMD,pOKCM,EIbI “n 6ECKMC}10p0ﬂ.HbIe KHUCNOTbI -

2. NaChe+ H,SO,koHU—
3. LiChe+ H,SO,k0oHU—
<> C KOMMNNEeKCHbIMU CONAMMU
1. Na[Zn(OH),]J+ H,S—
o ons wse
3. H,SS+ Na[Al(OH),]—
4. H,S+ K[AI(OH),]—
o woe
6. Na[AllOH),]+ H,S0,—
PAO
<> Co pe.qHMMM consaMu

| 1. CaSO;+ HCl—

T 17
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QMaam”mq | "~ _ IMApOoKCUAbl U 6ECKMCNOPOAHBIE KUCAOTHI - ~ _ \
2. HCI+ Na,CO,— | 14. CaCl,tB+ H,SO,KOHU—

3. K,CO,+ HCIO,— | 15. H,SO,+ Sr(NO,),—

! 4. (NH),CO,+ HCl— o 16. Srl,+ H,S0,—

( 5. NH,F+ HNO,— : 17. Ca,(P0,).,+ H,SOkOHU—

6. HPO,+ K,CO,— | ( 18. H,PO,+ AgNO,— )

' 7. H,S0,+ CaCO,— A 19. H,S0,+ Na,Si0;—

! 8. H,S0,+ Na,S0,— : 20. KSiO,+ H,S0,—

9. H,S0,+ KS— | 21. Mg(NO,),+ H,S0,— )

10. H,S0,+ ALS,— | 22. Ca(NO,),+ HBr—

/ 1. H,S+ AgNO,— : 23. KSiO,+ HBr—

12. ALS,+ HCI—= | 24. Na,Si0O,+ H,S0,— ‘

13. FeS+ H,S0,pas6— | 25. Bay(PO),+ H.,SO,—~ )

| 18
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L}
\
~

~
=~ - rMJJ,pOKCM,EIbI “n BECKMCHODOHHbIE KUCNOTDbI - -

26.

KAIO,+ H,S0,—

38.

CH,COONH, + HNO, —

27.

NaAlO,+ H,S0,—

39.

CH,COOK+ HNO, —

28.

K,ZnO,+ H,S0,—

40.

(CH,C00),Cu+ H,S0,—

29.

K,ZnO,+ HCI—

41.

(CH,CO0),Ca+ HNO,—

30.

KFeO,+ HBr—

42.

Na,CO;+ CH,COOH—

31.

KFeO,+ HCI—

43,

NH,F+ HNO,—

32.

NaFeO,+ HNO,—

(NH,).,CO,+ H,S0,—

33.

KFeO,+ H,SO,—

45.

MgCO,+ H,S0,—

34,

NaAlO,+ HClI—

46.

Ba(Cl0),+ H,SO0,—

35.

Na,CrO,+ H,S0,—

36.

K,CrO,+ H,S0,—

47.

HCl+ FeS—

37.

HNO,+ CH,COOAg—

48.

CuSO,+ H,S—

49.

FeS+ H,S0,pa36—

19
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b\MmﬁlﬂKonn

50. AP+ HCI—

51.

AIP+ HBr—

52. Zn,P,+ HCl—

<> C KMcnbiMu conam

1.

NaHCO,+ HNO,—
2. NaHS+ H,S0,—

/ 3. KHSO,+ HBr—

" 4. KHSO,+ HCI—

/ 5. Hl+ KHCO,—

/ 6. KHCO,+ H,S0,—
/ 7. Mg(HCO,),+ H,S0,—
/ 8. Ca(HCO,),+ HCIO,—

.
/

1.
A

-
£
i

3. Na,0,+ HCI—

L}
\

~

~
=~ - rMJJ,pOKCM,EIbI “n GECKMCHODOHHbIB KUCNOTDbI - -

9. NH,HCO,+ HNO,—

10.

(NH),HPO,+ HCI—
/ M. NaHPO,+ HI—
12. HBr+ KHCO,—
f 13. KHPO,+ HCl—
/ 14. KHCO,+ HCIO,—

<> C bBMHapHbIMM COEeANHEHUAMMU

AL,C,+ HBr—

2. ALC,+ HCI—

4. NaH+ HClI—

20
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) ~ — I'magpoKcuabl M 6ECKMCNOPOLAHbIE KUCNOTLI - -
Maullkona | ~

<> OBP 6e3 yuacTua KUCnoT-okucnureneu

13. SO,+ H,S—

1 KCrO,+ HBr—

| 14. HS+ Br,—

2. Na,CrO,+ HCI— |

15. Mn0,+ HBr—

3. KCr0,+ HCl— |

16. Fe,(S0),+ HI—

4. KCr,0,+ HBr—

| 17. CrClL,+ H,S0,—

5. NaMnO,+ HBr— | e
b ’ 18. C+ HCIO,—

6. NaMnO,+ HClI— |
: 19. P+ HCIO,+ H,0—

7. Hl+ KMn0o,—

| 20. Ba(Cl0),+ HBr—

8. KCIO;+ HCI— |

21. Ca(Cloy),+ HI—

9. (NH),SO,+ HBr— |

10. Na,SO,+ HBr—

M. HS+ KMnO,— |

12. NaH+ HCI— |




QMCMUJKonn

. OBP c kucnotaMm-okMcnuTenaMm '

K HUM oTHOCATCA: CepHad TOJIbKO KOHUEHTPUpPOBaHHaA
KMUcnoTa n azoTHas nbon KOHUeHTpauumn

<> C npocTbiMU BeLjecTBaMmn

13. HNO,+ Mg—

1. HNO,(koHU.)+ FeO—

3. Fe,0,+ H,SO,(koHU.)—

4. FeO+ H,SO,(koHu.)—

5.  HNO;(koHuw)+ Cu,0—

6. H,S0,(koHu.)+ Cu,0—

! 1. HNO;(KoHU.)+ P—

! 2. L+ HNO,—

3. H,S0,+ S—

( 4. S+ HNO,—

[ 5. H,SO,(koHU)+ Cu—
! 6. Cu+ HNO,pazb—

( 7. C+ H,S0,—

( 8. C+ HNO,—

! 9.  HNO4(koHU)+ Ag—

~
=~ - rMD,pOKCM,EIbI “n 6ECKMC}10p0ﬂ.HbIE KHUCNOTbI -

10. HNO;(koHU.)+ Fe—

M. Ca+ H,SO,koHU—

12. Mg+ H,SO,koHU—

<> C okcupgamu/ruppokcuaamu/Kucnotamm

2. HNO,(koHu)+ Fe,0,—

L 7. Fe(OH),+ HNO; (koHu.)—

22
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8. Cr(OH),+ H,SO,(koHu.)— 8. CusS+ HNO,—

9. S0,+ HNO,— | 9. CuCl+ H,S0,(koHu)—

10. H,S0,+ HI— 10. Cul+ HNO,—

1. Fe(OH),+ HNO,— M. Nal+ HNO,—

<> Cconamu | 12. Kl+ H,S0,(koHu)—
1. FeS+ HNO,(koHu.)— |
p | 13. KBr+ H,SO, (koHu)—
2. FeS+ HSO,— b
3. FeS,+ HNO,— | | 14. NaBr+ H,S0,—
4. Fel,+ HNO;(koHU)— | 15. ZnS+ H,S0,—
5. Fel,+ H,S0,— | 16. ZnS+ HNO,—
6. CuS+ HNO;(koHu.)— | 17. Ag,S+ HNO,—
7. CuS+ H2804 [KOHLL] - | 18. FeSO,+ H,S0,—

| 23



QMCMUJKonn

<> C bBuHapHbIMN cOeAUHEHUAMU

i
]

i 1. PH,+ HNO;(koHuU) =

\ 2. PH;+ H,SO,(koHu)—

AMMMaK |

e 0b6biuHag dopMynmpoBkKa B 31 Homepe:

aMMUaK NponycTUAM Yepes pacTBop..

1 NH;+ HBr—

2. NH,+ HCl—

3. NH;+ H, 0+ FeBr;—

4. Fe,(S0);+ NH;+ H,0—

5. FeSO,+ NH,+ H,0—

6. FeCl,+ NH,+ H,0—

7. NH,+ Cu0—

~
=~ - rMJJ,pOKCM,EIbI “n 6ECKMC}10p0ﬂ.HbIE KHUCNOTbI

8. AICL+ NHeH,0—

9. ABr;+ NH;+ H,0-—

10.

-
£
i

15.

NH,+ H,0+ Cr(NOy),—
1. NH;+ H,0+ Cr,(S0,);—
12. NH;+ 0,—
! 13. NH;+ KMnO,—
! 14. NH;+ NaMnQ,—
Na,0,+ NH,—

- -

24
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@ OTBeTbl é OKCI/I,EI,bI ! 1. 3Fe0 + 2A1 = A0, + 3Fe

@CHOBHbIe OKCMJJ,bD @ | 12. FeO + CO— Fe + CO,

1. Cu,0 + 6HNO, — 2Cu(NO,), + 2NO, + 3H,0 : 15.4Cr0 + 30, = 2Cr,04

2.Cu,0 + 3H,S0, — 2CuS0, + S0, T + 3H,0 | 14.Cr0 +C0 — Cr+CO,

3. 3Cu,0 +Na,Cr,0, +10H,S0, = 6CuSO, + Cr,(S0,); + Na,S0, + 10H,0 1

4.3Cu0 + 2NH, = 3Cu + N, + 3H,0 | <> c BOAOM

"1 S,

5.3Cu0 + 2Al— 3Cu + AlL,O, ‘ | 1. Ca0 +H,0 — Ca(0H), 7

Ba»kHO: TONbKO CUJbHbIE
OKCUAbl, KOTOPbIM COOTBE-
TCBYIOT PacTBOPUMbIE
OCHOBaHMS - LLeNoYr

6.Cu0 + Cu— Cu,0 | 2.K,0+H,0 — 2KOH

7.Cu0 +H,— Cu+H,0 | | 3:BaO+HO= Ba(OH),

| 8.Cu0 +C0— Cu+CO, | <> € KUCNOTHbIMU OKCUAAMU

| 1. BaO +S0,— BaSO, | 3.K,0+C0,—K,CO0,
9.Fe0 + 4HNO, — Fe(NO,), + NO, + 2H,0 I

’ % | | 2Ba0+S0,~>BaSo, || 4.3Ca0+P,0,—CayPO)),
10. 6Fe0 +KCIO, + 18HCI — 6FeCl, + KCl + 9H,0 | g

| 25
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<> ¢ KUcnotTamm

| 2.C0,+C—2C0

1. KO +H,S—KS+H,0

| | 3.2C0,+2Na,0,—2Na,C0,+0,

2. K,0 + 2HNO, = 2KNO, + H,0 o

| 4.5i0,+4Mg — Mg,Si +2Mg0

3. 3Ba0 + 2H,P0, — Ba,(P0,), + 3H,0 |

5.Si0,+C — Si+CO,

4.Cu0 +H,S0,— CuS0,+H,0

S 6.4N0, + 0, + 2H,0 — 4HNO,

5. Cu0 + 2HCl — CuCl, + H,0 |

7.4N0, + 0, + 4KOH — 4KNO; + 2H,0

6. CuO + 2HBr — CuBr, + H,0 |

8.2N0, + 2NaOH — NaN0, + NaNO, + H,0

7.Fe0 + 2HCI — FeCl, + H,0

| 9. 4NO, + 2Ba(0H), — Ba(NO,), + Ba(NO,), + 2H,0

8.Fe0 +H,S0, — FeS0, + H,0 |

10. 4NO, + 2Ca(0H), — Ca(NO,), + Ca(NO,), + 2H,0

9. Cr0 + 2HBr — CrBr, + H,0 |

1. 5NO, + KMnO, + H,0 = Mn(NO,), + KNO, + 2HNO,

(KMCJ'IOTHbIE.‘ OKCM,[I,bD | 12.4Zn + 2NO,— 4Zn0 +N,

MOFYT 6bITb KaK OKUCANTENAMMN, TaK N BOCCTaHOBUTENAMU | ' 13.4Cu + 2NO. — 4Cu0+ N
| - 2 2

- 1. CO,+Mg—Mg0+CO |

| 25
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© 14. 2S0,+2Nal = 1,+ S0, + Na,SO0,

| 26.3S0, +K,Cr,0, +H,S0, = Cr,(S0,); + K,SO, + H,0

'~ 15.50,+2H,S — 35+ 2H,0 | | 27.380,+Na,Cr,0,+H,S0, = Cr,(SO,); + Na,SO, + H,0

- 16.S0,+Cl,—~>S0,Cl, <> PasnoxxeHue

' 17.S0, + Cl, + 4NaOH — Na,S0, + 2NaCl + 2H,0 1. 4Cl,0 = 3Cl, + 2CIO,

18. S0, + Br, + 2H,0 = H,SO, + 2HBr | % 20K0, 7 20+ 70,

oo o, A 3.2010, - Cl, + 20,

[ 20, SO, + NO, = SO, + NO : 250, 250,40,

21.S0, + 2HNO, = H,S0, + 2NO, | >+ N0, = 2N0+ O,

22.S0, + 2FeCl, + 2H,0 — 2FeCl, + H,S0, + 2HCl I

23. 50, + Fe,(S0,); + 2H,0 = 2FeS0, + 2H,S0, Y ! Mpu B3aMMOAEICTBIN C BOOW 06pasytoTCH

| Kncnopoacoaep>Xawmnme KMCcnoTbl — KWCNOTHblIE TMAPOKCKALI.

24,550, + 2KMn0, + 2H,0 — 2MnS0, +K,S0, + 2H,S0, | <> € NNaBUKOBOW KUCNOTON pearupyeT ToNbKo Si0,

|| 1.Si0,+4HF = SiF,+2H,0

25. S0, + 2KMnO, + 4KOH — K,S0, + 2K,Mn0, + 2H,0




.Maﬁmuona

<> c BOQOM

1. P,0,+3H,0 = 2H,P0,

2.S0, +H,0— H,S0,

3.0, + H,0 = H,S0,

4.C0,+H,0—H,CO,

5. 2NO, + H,0 = HNO, + HNO,

OBP

<> ¢ 0OCHOBHbIMU OKCHUAAMM

1. P,0,+3K,0 = 2K,PO,

'~ 2.50,+Na,0—> Na,S0,

3. S0, + BaO — BaS0;

4.P,0, +3Ca0 — Cay(PO,),

5. S0, + BaO — BaSO0,

6. 4NO, + 2Ca0 — Ca(NO,), + Ca(NO,),

_______

Ba)xHo: Si0, + H,0
ALAASIAS LA

He B3aun MOﬂEﬁCTBYIOT

/ N
BaxxHo:NO, n CIO,
0bpasyloT cpasy Ase
COnu, NpoTEeKaeT pea-
KUMS C U3MeHe-H1eM

'
\
~
~

~ — Oxkcuppl - ~

<> co Wwenoyamm
(BO3MO>XHO 06pasoBaHME KUCNbIX N CPeaHUX COMeN)

" 1. CO,+2NaOH —> Na,C0, + H,0

2. C0, + 2KOH — K,CO; + H,0

3.2C0, + Ca(0H), — Ca(HCO0,),

4. Si0, + Ca(OH), — CaSi0, + H,0

5. S0, + Ba(OH), — BaS0, + H,0

| 6.50, +2Na0H — Na,S0; + H,0

7. P,0, + 3Ba(0H), — Ba,(P0,), + 3H,0

8.P,0, +6NaOH — 2Na,PO, + 3H,0

9. N,0, + 2NaOH — 2NaNO, + H,0

10. CrO, + Ba(OH), — BaCrO, + H,0

cTeneHn oK1McneHma
/

1. CrO, + 2KOH — K,Cr0, + H,0

27
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) T~ Okcuabl - -~
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12. CrO; + 2NaOH — Na,Cr0, + H,0 | 2. K,SiO5+2C0, + 2H,0 = 2KHCO, + H,Si0; |
\ / | . (Bo3MOXKHO 06pasoBaHue K,CO5)
. 0BP
“ 13. 2NO, + 2KOH — KNO, + KNO, + H,0 | | « MonyueHme docdopa
14. 4N, + 2Ba(0OH), — Ba(NO,), + Ba(NO,), + 2H,0 0BP | . 1. Cay(PO,), + 3Si0, + 5C — 2P + 5C0 + 3CaSiO;

| <> PaspyweHune KOMMNNEKCHbIX coneu npu
NPONYCKaHWM YrneKucsioro un CEpHUCTOro rasos
- 1. Zn(OH), + SO, — ZnS0, + H,0 |

<> ¢ aMpoTepHbIMU TMAPOKCUAAMMU

1. Na[AI(OH),] + CO, — AI(OH), | + NaHCO,
(Bo3MOXKHO 0bpa3oBaHue Na,CO;)

<> c conaiMu |
e Si0, pearupyet c KapboHaTaMu U CyNbGUTAMU, BbITECHASA |

Hbonee neTy4ynn okcua U3 coctasa cConm 2. 2K[AI(OH),] + CO, = 2AI(0H); | +K,CO;+H,0
| (Bo3MO>kHO 06pazoBaHne KHCO,) :
1. Si0,+CaC0, — CaSiO; + CO, 1 !
‘ ' | 3.Na,[Zn(OH),] + 2C0,— Zn(OH), I +2NaHCO,
* B03MOXXHOCTb 06pa3oBaHuA KUC/bIX CONEN (Bo3MOXkHO 0bpasoBaHue Na,CO;)

| 1. CO,+H,0 +MgCO, — Mg(HCO,), |
/o 4. K[AI(OH),] + SO, — AI(OH), | +KHSO,

(Bo3MoXkHO obpa3zoBaHme K,SO;)

| 2. CO, +H,0+Na,CO, —~ 2NaHCO, | S J

 PacTBOp YrneKUcnoTbl C CUAMKaTaMu 5. 2Na[AI(OH),] + SO, = 2AI(OH); + Na,S0; + H,0
. | (monycTnmMo obpasosaHue NaHSO,)

| 1. 2C0, +2H,0 + Na,Si0, = H,Si0; + 2NaHCO, |
. (Bo3aMoxxHO 0bpaszosaHue Na,C0;) |



; T~ OKcuapl - -
QMOMUJKOHO | N
( AMdOTEpPHbIEe OKCUADI ' OBP | 11. Cr,0; + 3Cl, + 10KOH — 2K,Cr0, + 6KCI + 5H,0

1 2A1,0, +9C = Al,C, + 6CO | 12. Cr,0, + KCIO, + 4KOH — 2K,CrO, + KCl + 2H,0
2. ALO; + 6K — 2A1 + 3K,0 | | 13. Cr,0, + NaClO; + 4NaOH — 2Na,Cr0, + NaCl + 2H,0
3.Zn0+C—>2Zn+CO : 14. 4Cr,0; + 3NaClO, + 16NaOH — 8Na,Cr0O, + 3NaCl + 8H,0
: 4.Zn0+CO—Zn+CO, | 15. Cr,0; + 3H,0, + 4KOH— 2K,Cr0, + 5H,0
" 5. Fe,0, + Fe — 3Fe0 (Bo3MoXHO 0bpasoBaHue Fe,0, B kauecTse \ | <> PasnoxxeHune

npoayKTa BoccTaHoBNeHus Fe,0;) |

. e | 1. 2Fe,0,— 4Fe0 +0,

6. Fe,0, + 2Al — 2Fe + Al,O, (Bo3aMoXkHO 0bpasoBaHue FeO wnu Fe,0, | |
B KaUeCTBe NpoAyKTa BoccTaHoBneHus Fe,0;) | <> dnekTponus

/

7.Fe,0;+ 6HI— 2Fel, +1,+ 3H,0 | | BawwHo: Fel; He cywecTByeT | - 1. 2A1,0,— 4Al + 30,
/| BTabnuue pacTBOPUMOCTH, E
He YCTON4MB 1 pacnafaeTcs |

Ha Fel, + |, He OBP
8. Fe,0; + 2Kl + 3H,S0, = 2FeS0, + |, + K,SO, + 3H,0 <> C 0CHOBHbIMM OKCMAAMM

| 1. ALO; +K,0—> 2KAID,

9. Mn0O, + 4HCI (koHu,) = MnCl, + Cl, + 2H,0 |

~ 10. MnO, + 2NaBr + 2H,S0, = Br, + MnS0, + Na,S0, + 2H,0 |
| 29
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<> ¢ KUcnotTamm

4.,7Zn0 + 2KOH (cnnaenenne) = K,Zn0, + H,O

1. ALO; + 3H,S0, — Al,(S0O,); + 3H,0

| 5. ALO; + 2NaOH (cnnasneHne) — 2NaAlO, + H,0

2. ALO, +6HCI = 2AICl; + 3H,0 |

6. AL,O, + 2KOH (cnnaBnerne) = 2KAIO, + H,0

© 3.AL,0,+6HNO, = 2AI(NO,); + 3H,0 |
| | 7.A1,05+ 2KOH + 3H,0 — 2K[AI(0H),]

'~ 4.Zn0+ 2HBr — ZnBr, + H,0

|| 8.ALO,+Ca(OH), +3H,0 = Ca[Al(OH).],

5. Fe,0, + 6HCI — 2FeCl; + 3H,0 |

' 9.Cr,0,+2KOH + 3H,0 — 2K[Cr{OH) ]

6. Fe,0, + 6HBr — 2FeBr, + 3H,0 |

10. Fe,0, + 2NaOH(crnnasnexue) — 2NaFe0, + H,0

7.Fe,0; + 6HNO; — 2Fe(NO,), + 3H,0

| 11. Fe,05 + 2KOH(cnnaeneHuve) — 2KFe0, + H,0

8.Cr,0; + 6HBr — 2CrBr, + 3H,0
a <> ¢ KapboHaTamMu n ruapokapboHaTamu

<> co wenovyamu |

1. ALO, +K,CO, — 2KAIO, + CO,

1. Zn0 + Ca(0H), + H,0 — Ca[Zn(0H),]

| 2. ALO; + Na,CO; — 2NaAlO, + CO,

'~ 2.Zn0+2NaOH +H,0 — Na,[Zn(0H),]

| 3.Zn0 + Na,CO; — Na,Zn0, + CO,

3. Zn0 + 2NaOH (cnnasneHune) = Na,Zn0, + H,0 |

| 30
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~ 4.Zn0 +K,CO,;~ K,ZnO, + CO,

~ 5.Fe,0,+K,CO, — 2KFe0,+ CO,

 6.Fe,0+Na,CO; — 2NaFe0, + CO,

(Heconeo6pa3y+ou_une OKCI/IJJ,bI)

<> Okcup asoTa (1) = okMcbh a30Ta, B 3aBUCUMOCTH OT YC/TIOBUIA
MOXXeT NPOSABNATb KaK OKUCNIUTESbHbIe, TaK M BOCCTaHO-
BUTENbHbIE CBOMCTBA

1. NO+0,—NO, +0,

2.2NO+0,— 2NO,

3.2NO—N,+0,

4.2N0 + Cl,— 2NOCI

5. 6NO + 4NH, — 5N, + 6H,0

<> Okcup asoTa(l) = 3akncb a3oTa 06bIYHO NepexoaunT B a3oT

1.2N,0+C—CO+2N,

 2.N,0+H,—N,+H,0

-~
~ — Okcupbl - -~

<> YrapHbiX ra3s o06bIuHO ABNAETCA BOCCTAaHOBUTENEM

| 1. CO+Cl,—COCl,

2.CO +Cl,+H,0— CO, + 2HCI

3.CO + Cl, + 4KOH — K,CO, + 2KCl + 2H,0

4.2C0+0,—>2C0,

5.CO + 2H, — CH,0H

6.CO0+H,0—CO,+H,

7.CO+ Cu0— Cu+CO,

8.Zn0+C0O0—2Z2n+CO0O,

9.CO +FeO — Fe +CO,

10.CO+CrO—Cr+CO,

11. 4CO + Fe;0, — 3Fe +4C0,

31
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’ 12. 3CO + Fe,0, — 2Fe + 3C0, (B03M0o)xHO 06pa3oBaHue FeO nnm \ | é rWﬂ.po KC Mﬂ. bl
Fe,0, B KauecTBe NpoayKTa BoccTaHoBneHns Fe,05) " 6eC KNC0 pO.D.H ble KUCNOTbI

13. CO + LiOH — HCOOLi | ( HeTpanusaums (KMcnoTa + OCHOBHbIM rMAPOKCUA) '

C)K ene3Has OKAMH a) @ | 1. H,S + 2KOH — K,S + 2H,0 (nonycTnmo o6pasosaHme KHS)

| 2. H,S + 2Li0H — Li,S + 2H,0

| 1.2Fe,0,+10H,S0,koHL — 3Fe,(SO,); + S0, T +10H,0

3. Mg(OH), + H,S0, —> MgSO0, + 2H,0

2. Fe,0, +8HI—3Fel, +, +4H.,0 i |

. | 4. Ba(OH), + H,S0, — BaSO0, + 2H,0
3. 3Fe,0, + 8Al — 9Fe + 4Al,0,

| 5. 3KOH + H,PO, = K,PO, + 3H,0

4. Fe;0, + 10HNQ; (koHL.) = 3Fe(NO,); + NO, + 5H,0

6. Ba(OH), + 2HCI — BaCl, + 2H,0

5. Fe,0, + 4H, = 3Fe + 4H,0 O

| 7.NH;+HCI—=NH,CI

6.4C0 + Fe,0, — 3Fe + 4C0, o

|| 8.NHy+HBr—NH,Br
He OBP | "

| 1.Fe,0,+8HC| — FeCl, + 2FeCl, + 4H,0 |
' | | 10. Cu(OH), + 2HNO, = Cu(NOy), + 2H,0

i
A,
N

| 9.3NH;+H,PO, = (NH,),PO,

| 2.Fe,0,+4H,S0, = Fe,(S0,); + FeSO, + 4H,0

| 32
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11.KOH + HCIO, — KCIO, + H,0

12. HF + LiOH — LiF + H,0

13. HCIO, + NaOH — NaCl0, + H,0

~ 14.Mg(OH), + H,SO, = MgSO0, + 2H,0

'~ 15.Fe(OH), + 2HCI — FeCl, + 2H,0

LLenouun ( C npocTbiMK BeLLleCTBaMU '

<> C HeMeTannamm

1. 2Ca(0H), + 2Br, xon — Ca(Br0), + CaBr, + 2H,0

2. 2NaO0H + Br, — NaBr + NaBrO + H,0 (npv oxna>kaeHuu)

3. 6KOHrop + 3Br, — 5KBr + KBrO; + 3H,0

4. 2NaOHxon + Cl, — NaCIO + NaCl + H,0 (npw oxnaxxgeHum)

5. 2Ba(0H), + 2Cl, xon — Ba(Br0), + BaBr, + 2H,0

6. 6KOH + 31, = KIO, + 5KI + 3H,0

L}
\
~

~
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'~ 7.6NaOH + 31, - NalO; + 5Nal + 3H,0

| 8.2NaOH + Si+ H,0 = Na,Si0, + 2H,

| 9.6KOH +3S = 2K,S +K,S0; + 3H,0

<> C MeTannamu

1. 2NaOH + 2Al + 6H,0 — 2Na[AI(OH),] + 3H,

2. 2KOHcnnaeneruve + Zn — K,Zn0, + H,

<> C okcnpammn*
*ocTanbHble peakumn B bnokec OKCHOaamMm

'~ 1.2NaOH +N,0; = 2NaNO; + H,0

© 2.3Ba(0H), + P,0, — Bay(PO,), + 3H,0

- 3.Ba(OH),+ Cr0, - BaCr0, + H,0

- 4.Ba(0H),+ C0, — BaCO; +H,0

- 5.Ca(OH), + Si0, = CaSi0, + H,0
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6. Ba(OH), + SO, — BaSO0; + H,0 5. NaOH + NH,l — Nal + NH, + H,0

~ 7.2Ba(0H), + 4NO, = Ba(NO,), + Ba(NO,), + 2H,0 0BP | 6.Ca(OH), +2NH,Cl— 2NH, T +2H,0 + CaCl,

- 8.2KOH + AL,O; + 3H,0 — 2K[AI(OH),] 7+ KOR + NHLNO,= KNO, + Nr H.0

9. 2NaOH+Zn0+ H,0 = Na{Zn(OH),] | 8.2NaOH + (NH,),S0,— 2NH,H,0 + Na,SO0,

10. 2KOHcnnasnerue + Fe,0, — 2KFe0, + H,0 | 9. 3Ca(0H), + 2K,PO, — Ca,(P0O,), + 6KOH
1. Ca(OH), + 200,136 — Ca(HCO,), A 10. Ba(OH), + Li.SO, - BaSO, + 2LiOH

" 12.C0+ NaOH — HCOONa Vo 11.Ba(OH), + K,SO, — BaSO, | +2KOH

<> C conamMu | : 12. 2NaOH + ZnS0,n36 — Zn(0H), + Na,S0,

* CocCpegHUMH |

13. 4NaOHw36 + ZnSO, — Na,[Zn(0H),] + Na,S0O,

~ 1.Ba(OH), + 2NH,Cl = BaCl, + 2NH; + 2H,0 |

14. 3NaOH + AlIBr,136 — Al(OH), + 3NaBr

'~ 2.2NaOH +(NH,),S0, = Na,S0, + 2NH; + 2H,0 | )
‘ | 15. 6NaOH +Al,S, — 2AI(0H), + 3Na,S

' 3.2KOH +(NH,),S0, = K,SO, + 2NH;H,0

o | 16.8NaOH (136.) + Al,S; — 2Na[AI(OH),] + 3Na,S
' 4.KOH +NH,] = KI + NH; + H,0 |
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¢ C KucnbiMm consiMm

17.4Na0H 136 + Zn(NO,), — Na,[Zn(0H),] + 2NaNO, |

| 1. NaHCO, + NaOH — Na,CO; + H,0

~ 18.4NaOH(v36.) + AlBr; = Na[AI(OH),] + 3NaBr |
, g | | 2.2NaHCO, + 2KOH — Na,CO0; + K,CO, + 2H,0

19. 2NaOH + FeS0, — Fe(OH), + Na,S0,

| 3. 2NaHSO0, + Ca(0H), = CaSO0, + Na,S0, + 2H,0

20. 6NaOH + Fe,(SO,), = 2Fe(0H), | +3Na,S0,

4.Ca(HCO0,), + 2KOH — CaCO, + K,CO; + 2H,0

21.3NaOH + Fe(NO,), = 3NaNO, + Fe(OH), |

| 5. 2KH,PO, + 3Ca(0H), 136 — Ca,(PO,), + 2KOH + 4H,0

22. Ba(0OH), + Cu(NO,), — Ba(NO,), + Cu(OH),

| 6. 3Ca(H,P0,), + 12KOHu36 — Ca,(P0,), + 4K,PO, + 12H,0

23.2KOH + 2AgNO, — Ag,0 + 2KNO, + 2H,0 | | Bavio: AgOH
s | | He cywecTsyeT | .
B pacTBope 7. Ca(H,P0,), + 2Ca(OH) 136 — Cay(PO,), | +4H,0
24. Pb(NO,), + 2KOH — Pb(0OH), + 2KNO, | 8. 2(NH,),HPO, + 3Ca(0H),— Ca,(P0,), + 4NH; + 6H,0
25. ALS, + 8KOH(136.) = 2K[AI(OH),] + 3K,S | 9. 2NaH,PO, + 3Sr(0H), = Sr,(P0,), + 2NaOH + 4H,0
 26.FeBr, + 2KOHun36 — Fe(OH), | +2KBr 10. 6Na,HPO, + 3Ca(0H), — Cay(PO,), + 4Na,PO, + 6H,0

27. CH,COONH, + NaOH — CH,COONa + NH,H,0

| 1. 3Mg(H.PO,), + 12NaOH — Mg,(PO,), + 4Na,P0, + 12H,0

28.2CH,COONH, + Ba(OH), = (CH,C00),Ba + 2NH,H,0 || 12.6K,HPO, + 3Ba(OH), —> Bay(PO,), + 4K,PO, + 6H,0
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. 13.2NaH,PO,+ 3Ba(0H), — Ba,(PO,), + 2NaOH + 4H,0 | | C KMCNoTaMu CMOTPU B HEUTPANU3aLMK, HO He 3aby b, YTO MOXKET
‘ | MoNyYaTbCS M KMCNas CoNb NP M3BbITKE KUCOTbI, ECNIN KUCNast CoMb

N | cywecTtsyeT :
'~ 14.2NaH,P0, + 3Ca(OH), — Ca,(PO,), + 2NaOH + 4H,0 | L

15. 3NaH,PO, + 6KOH — Na,PO, + 2K,PQO, + 6H,0 BavkHo: LLlenoun nnaeaTca
; | 6e3 pasnoxeHus, kpome LiOH

16. 3Mg(H,P0,), + 12KOH — Mg,(P0,), + 4K,PO, + 12H,0

(HepaCTBODMMbIe OCHOBaHVIFI)

17.Na,HPO, + NaOH — Na,P0, + H,0 |

| <> PasnoxeHue

18. 2NaHSQ, + 2KOH — Na,S0, + K,SO, + 2H,0

| | 1. Cu(OH),— Cu0 +H,0

19. KHS + KOH — K,S + H,0

<> OBP

<> C 6BMHapHbIMU COEAUHEHUAMU

, | | 1.2Fe(OH), +H,0,— 2Fe(OH),
1. PCl, + 8NaOH — Na,P0, + 5NaCl + 4H,0 |

| 2. Fe(OH), + 4HNO, — Fe(NO,), + NO, + 3H,0

2. PC, + 8KOH — K,PO, + 5KCl + 4H,0 |

3. 2PCI, + 8Ba(OH), — Ba,(P0,), + 5BaCl, + 8H,0

I C amdoTepHbIMU rTMAPOKCUAAMU CMOTPU HMXKE
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<> C KMucnotaMm v KUCNOTHbIMU OKCUAAMMU

1. Zn(OH), + SO, — ZnSO, + H,0

2. Zn(OH), + H,S0, = ZnSO0, + 2H,0

3. Zn(OH), + 2HNO, — Zn(NO,), + 2H,0

4.Zn(0H), + 2HCl = ZnCl, + 2H,0

5. Al(OH); + 3HCI — AICI; + 3H,0

6. AI(OH), + 3HI = All, + 3H,0

7. Al(OH); + 3HNO; — AI(NO4); + 3H,0

8. 2AI(0H); + 3H,S0, — Al,(SO,); + 6H,0

9. 2Fe(0H), + 3H,S0, — Fe,(S0,); + 6H,0

10. 2Fe(OH), + 6HI — 2Fel, + I, + 6H,0

OBP

- 1. Fe(OH); + 3HCIO, = Fe(CIO,); + 3H,0

]
\
~

N
~ — MMapoKcuabl U 6ECKUCNOPOAHbIE KUCNOTHI - ~

<> Co weno4yamm

| 1. AI(OH); + KOH — K[AI(OH),]

| 2. AI(OH); + NaOH — Na[AI(OH),]

Lt
)
Y

3. 2AI(0H), + Ba(QH), — Ba[AI(OH),],

4.7Zn(0H), + 2NaOH (cnnasnerue) = Na,Zn0, + 2H,0

5.Zn(0H), + 2NaOH — Na,[Zn(0H),]
Zn(0OH), + LiOH — Li,[Zn(0H),]

6. Fe(OH), cnnaBneHue + KOH — KFe0, + 2H.0

<> Pa3no)xeHue

| 1. Zn(OH), > Zn0 + H,0

| 2.2Fe(OH); = Fe,0; + 3H,0

| 3.2Cr(OH), — Cr,0, + 3H,0

| 4.2AI(0H); = ALO, + 3H,0

!
\
.
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<> OBP

. 4.H,S+Br,—S+2HBr

1. 2Cr(OH); + 3H,0, + 4NaOH — 2Na,Cr0, + 8H,0

| 5. H,S + 4Cl, + 4H,0 = H,S0, + 8HCI

2. 2Cr(OH), + KCIO, + 4KOH— 2K,Cr0, + KCI + 5H,0 |

6.2H,S + 30, 2S0, + 2H,0

3. 2Cr(OH); + 3KCIO + 4KOH — 2K,CrO, + 3KCl + 5H,0 |

7.5HI0, + 6P + 9H,0 — 5HI + 6H,PO,

4. 8Cr(OH), + 3NaCl0, + 16NaOH — 8Na,Cr0, + 3NaCl + 20H,0

- _ | 8.Fe + 2HCI— FeCl, + H, BaxkHo: XXeneso npuobpeTtaet
’ ) y ',: CTeneHb OKUCNeHus +2, a He +3!
5. 8Cr(0OH); + 3KCIO, + 16KOH — 8K,CrO, + 3KCl + 20H,0 | ‘ '

' 9.Fe+H,S0,— FeS0O, +H,

Kncnotobl |
: | | 10.7C+4HCIO, —> 7C0, + 2Cl, + 2H,0

i C OCHOBHbIMU rUapoOKCUAaMMU CMOTPU B HEUTPanu3aumm, HO ;
He 3aby/ib, YTO MOXKET NOMYYaTbCSA W KUCNas CoMb NPU M36bITke | . 11.8P +5HCIO, + 12H,0 — 8H,P0, + 5HCI
! KMUCMNOTbI, eCNK KMCnas conb cywecTteyeT. C amdoTepHbIMK : “

rMApPoKCUaaMU CMOTPU Bbille B 6510Ke C aMpOTepHbIMK g |

W ’ | <> C okcnpamn*
*ocTanbHble peakunn B 6n10Ke C oKkcrpamm

<> C npocTbiMu BewectBamu (OBP)

| 1. H,S0, + Cu0 — CuS0, + H,0

~ 1.2H,PO, + 3Fe — Fe,(P0,), + 3H,

' 2.2H,P0, + 3Zn—> Zn,(PO,), + 3H, o 2.H,S0,+Ba0—BaS0, + H.0

| 3. 2H,PO, + 3K,0 — 2K.PO, + 3H,0

| 3.2H,P0, + 3Ca — Ca,(P0,), + 3H,
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~ 4.2H,P0, +3Mg0 — Mg,(P0,), + 3H,0

5. 6HNO; + Fe,0; = 2Fe(NOJ); + 3H,0

6.Fe,0, +4H,S0, pasb — Fe,(S0,); + FeSO, + 4H,0

7. Fe,0, +6HI — 2Fel, +1, +3H,0

8.Fe,0, +8HI — 3Fel, +l, +4H,0

9.Mn0, + 4HCI— MnCl,+Cl, T +2H,0

10. MnO, + 4HBr — Br, + MnBr, + 2H,0

o o o
w
b o o

<> Pa3no)xeHue

1. 4HNO, > 4NO, + 0, + 2H,0

. 2.H,Si0,— Si0, +H,0

<> C conaMm
¢ B0O3MOXXHOCTb OGDGSOBGHMH KUCIbIX CONen

~ 1.H,S0, +K,S0, = 2KHSO,

L}
\
~

~
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2.NaClr8 + H,S0,koHL — NaHSO, + HCI T

3. LiCITB + H,SO,KoHU — LiHSO, + HCI

:
HeOBP I

<> C KOMMNNEeKCHbIMU CONAMU

1. Na,[Zn(OH),] + 2H,S — ZnS + Na,S + 4H,0

(monycTumMo obpasosaHue NaHS)

2.K,[Zn(OH),] + 3H,S— ZnS | + 2KHS + 4H,0

3. H,S + 2Na[Al(OH),] = 2AI(0H), + Na,S + 2H,0
(monycTnmMo obpasosaHue NaHS)

4. H,S + 2K[AI(OH),] = 2AI(OH), + K,S + 2H,0
(monycTtnmo obpazosaHue KHS)

5. Na[Al(OH),] + 4HNO; — NaNO; + AI(NO,); + 4H,0

6. 2Na[AI(OH),] + 4H,S0, — Na,S0, + AL(S0,), + 8H,0

< PUO

« Co cpeAHMMU CONAMU

1. CaS0; + 2HCI— CaCl, + SO, + H,0

39

N



L}
| \
~

~
) ~ — Mapokcmabl v 6eCKMCNOPOAHbIE KUCNOTDI - ~
Manllkona | N

2. 2HCl + Na,C0, — 2NaCl + H,0 + CO, | 14. CaCl,T8 + H,S0,xoHU—> CaSO0, + 2HCI 1 |
3. K,CO, + 2HCIO, — 2KCIO, + CO, + H,0 \ | 15. H,S0, + Sr(NO,), = SrS0, + 2HNO,

4. (NH,),CO, + 2HCI— 2NH,CI + CO, + H,0 “ | 16. Srl, + H,S0, — SrSO, + 2HI

! 5. NH,F + HNO, = HF + NH,NO, : 17.Cay(PO,), + 3H,S0,KoHU—> 3CaS0, + 2H,PO,
6. 2H,PO, + 3K,CO; — 2K,P0, + 3H,0 + 3C0O, | 18. H;P0O, + 3AgNO; — Ag;PO, + 3HNO,

7.H,S0, + CaCO; — CaS0, + H,0 + CO, | 19. H,S0O, + Na,Si0; — Na,SO, + H,SiO,

8.H,S0, + Na,S0, = Na,S0, + H,0 + S0, : 20. K,Si0, + H,S0, = H,Si0, + K,S0,

9.H,S0, + K,S —K,S0, + H,S | 21.Mg(NOQ,), + H,S0, = MgS0, + 2HNO,

10. 3H,S0, + Al,S, = AL,(SO,), + 3H,S A | 22.Ca(NO,), + 2HBr — CaBr, + 2HNO,

1. H,S+2AgNO, = 2HNO; + Ag,S : 23. K,SiO; + 2HBr — H,SiO; + 2KBr

12. ALS, + 6HCI — 2AICI, + 3H,S T | | 24.Na,SiO; + H,S0, — H,SiO, + Na,S0,

13.FeS + H,S0,pa36 — FeS0O, + H,S | 25. Bay(PO,), + 3H,S0,— 3BaS0, + 2H,PO,
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i 26.2KAIO0, + 4H,S0, — K,SO, + Al(SO,); + 4H,0

| 38.CH,COONH, + HNO; — CH,COOH + NH,NO,

© 27.2NaAlD, + 4H,S0, — Na,S0, + Al,(SO,); + 4H,0

| 39.CH,COOK + HNO, — CH,COOH + KNO,

' 28.K,Zn0, +2H,S0, — K,S0, + ZnS0, + 2H,0

| 40.(CH,C00),Cu + H,S0, = 2CH,CO0H + CuS0,

29. K,Zn0, + 4HCl — 2KCl + ZnCl, + 2H,0

| 41.(CH,C00),Ca + 2HNO, — 2CH,COOH + Ca(NO,),

30. KFe0, + 4HBr — KBr + FeBr, + 2H,0

- 42.Na,CO, + 2CH,CO0H — 2CH,CO0Na + CO, + H,0

31. KFeO, + 4HCI — KCI + FeCl, + 2H,0

43.NH,F + HNO, = NH,NO; + HF

32. NaFe0, + 4HNO, — NaNO, + Fe(NO,); + 2H,0

44.(NH,),CO0, + H,S0, = (NH,),S0, + CO, + H,0

33. 2KFe0, + 4H,S0, — K,SO, + Fe,(S0,); + 4H,0

45. MgCO; + H,S0, — MgS0, + CO, + H,0

34.NaAlQ, +4HCI— NaCl + AlCl, + 2H,0

46.Ba(CI0,), + H,S0, — BaS0, + 2HCIO,

35. 2Na,Cr0, + H,S0, = Na,Cr,0, + Na,S0, + H,0

47.2HCl + FeS— FeCl, + H,S

BaxxHo:CuS, PbS, HgS, Ag,S
arvpytoT C KUCnoTamu-

36. 2K,Cr0, + H,S0, = K,Cr,0, + K,S0, + H,0

48.CuS0, +H,S— CuS | +H,S0,

HEeOKNCITTENAMUA

/

37.HNO, + CH,CO0Ag — CH,COOH + AgNO,

49. FeS +H,S0, pas6 — FeS0, +H,S |

7
Ba»«Ho: ecnm 6bl KMCNOTA
6bina KoHu, To OBP

41
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" 50.AIP+3HCI— AICI, + PH, | 9. NH,HCO, + HNO, = NH,NO, + CO, + H,0

~ 51. AP+ 3HBr — AIBr, + PH, L 10. (NH,),HPO, + 2HCl = 2NH,Cl + H,PO,

52. Zn4P, + 6HCl — 3ZnCl, + 2PH, | 11. Na,HPO, + 2HI — H,PO, + 2Nal

<> C KMCNbIMU CONAM

| 12. HBr + KHCO; — KBr + H,0 + CO,

1. NaHCO; + HNO; = NaNO; + CO, + H,0 | | 43.KHPO, + 2HCI — 2KCI + H,PO,

~ 2.2NaHS+H,S0,—Na,S0, +2H.S , | | 14.KHCO, + HCIO, = KCIO, + CO, + H,0

3.KHSO; + HBr—>KBr+S0, T +H,0

| <> C 6BMHapHbIMM COEANHEHUAMMU

4.KHSO, +HCI—KCI+S0, T +H,0 | 1. Al,C; +12HBr — 4AIBr; + 3CH,

5. HI+KHCO; =Kl +CQO, +H,0 | 2. Al,C, +12HCI — 4AICI, + 3CH,

)
e
-
5
| i
i

| 3.Na,0,+4HCl—Cl,T +2NaCl +2H,0

6. 2KHCO; + H,S0, — K,SO, + 2C0, + 2H,0

7.Mg(HCO;), + H,S0, = MgSO0, + 2H,0 + 2CO, | 4.NaH + HCl — NaCl + H,

- 8.Ca(HCO,), + 2HCIO, — Ca(CI0,), + 2C0, + 2H,0 o
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<> OBP 6e3 yuacTua KUCnoT-okucnureneu
'~ 13.S0,+2H,S — 35 +2H,0 |

1. 2K,CrO, + 16HBr — 2CrBr; + 3Br, + 4KBr + 8H,0

| | 14.H,S+Br,—>S | +2HBr

' 2.2Na,Cr0, +16HCl = 2CrCl; + 3Cl, + 4NaCl + 8H,0 |

'~ 15.Mn0, + 4HBr — Br, + MnBr, + 2H,0

3. K,Cr,0, + 14HCl — 2CrCl, + 2KCl + 3Cl, T +7H,0 |

16. Fe,(S0,); + 2HI — I, + 2FeS0, + H,S0,

4.K,Cr,0, + 14HBr — 2CrBr, + 3Br, + 2KBr + 7H,0

| 17. 2CrCl, + 4H,S0, — Cr,(S0,); + SO, + 4HCl + 2H,0

5. 2NaMnQ, + 16HBr — 2MnBr, + 5Br, + 2NaBr + 8H,0 |

18.7C + 4HCIO, — 7CO, + 2Cl, + 2H,0

6. 2NaMnO, + 16HCI — 2MnCl, + 5CI, T + 2NaCl + 8H,0 |

19. 8P + 5HCIO, + 12H,0 — 8H,PO, + 5HCI

7.16HI + 2KMn0O, = 51, + 2Mnl, + 2Kl + 8H,0

| © 20.Ba(CIO,), +12HBr — 6Br, + BaCl, + 6H,0

8.KCIO; + 6HCI| — 3Cl, + KCl + 3H,0 |

21.Ca(Cl0,), +12HI — 6, + CaCl, + 6H,0

9. (NH,),S0, + 2HBr — 2NH,Br + SO, + H,0 |

10. Na,S0; + 2HBr — 2NaBr + S0, + H,0

1. 3H,S + 2KMnO, — 3S + 2Mn0, + 2KOH + 2H,0 |

12. NaH + HCl— NaCl + H, |
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( OBP ¢ kucnotaMn-okucnuTensaMm ' | | 8. C+ 4HNO, — CO, + 4NO, + 2H,0

K HUM oTHOCATCA: CepHad TOJIbKO KOHUEHTPUpPOBaHHaA |
KMUcnoTa n azoTHas nbon KOHUeHTpauumn

BaxgrOBP npeT, ecnv BTOpoe BELLECTBO MOXET |
bITb BOCCTaHOBUTESNIEM, UHaue Npegnonaraem PUO i 10. 6HNO; (koHL) + Fe = Fe(NO,), + 3NO, + 3H,0

<> C npocTbiMMK BellecTBaMM

N

9. 2HNO,(koHL,.) + Ag — AgNO; + NO, + H,0

| 1. 4Ca+5H,S0,K0HL = 4CaS0, + H,S + 4H,0

g o
BaxiHo: C KMCNOTaMU-OKUCAUTENAMW B3aUMoAencTByOT HemeTannsi: C, S, P, 1,
1 MmeTannbl, Kpome Au, Pt, Fe, Cr, Al naccMBUPYOTCH KMCNOTaMU-OKUCIUTENAMM,

C HMMW peaKkumsa MAeT TOMNLKO NpM HarpeBaHum |

12. 4Mg + 5H,SO koHY, — 4MgS0, + H,S + 4H.0

1. 5HNO, (KoHW,.) + P — H,PO, + 5NO, + H,0 13.10HNO; + 4Mg — 4Mg(NO,), + NH,NO; + 3H.0

' 2.1, +10HNO, — 2HI0, + 10NO, + 4H,0 ‘ <> C okcupamu/ruapokcuaamu/Kucnotamm

| 1. 4HNO; (koHu,) + FeO — Fe(NO,), + NO, + 2H,0

~ 3.H,50,+S—S0,+H,0

2. 10HNO,(koHU.) + Fe,0, = 3Fe(NO,); + NO, + 5SH,0
. 4.S+6HNO,—~ H,S0,+6NO0, T +2H,0 | o ) = (NG, 2 2

3. 2Fe,0, + 10H,S0,(koHL.) = 3Fe,(S0,), + SO, T +10H,0

5. 2H,S0, (koHu.) + Cu— CuSQ, + SO, + 2H,0

4.2Fe0 + 4H,S0,(koHu.)— Fe,(S0,), + SO, + 4H,0

6. 3Cu + 8HNO,pa36 — 3Cu(NO,), + 2NO + 4H,0 |

5. 6HNO; (koHL) + Cu,0 — 2Cu(NO,), + 2NO, + 3H,0

~ 7.C+2H,S0,—> CO, + 250, + 2H,0 |

| 6. 3H,S0, (koHu.) + Cu,0 — 2CuS0, + SO, + 3H,0 .
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7. Fe(OH), + 4HNO; (koHu.) = Fe(NQOy); + NO, + 3H,0

'~ 8.2Cr(OH), + 4H,S0, (KoHL.) = SO, + Cr,(S0,), + 6H,0

'~ 9.50,+2HNO, = H,S0, + 2NO,

- 10.H.S0,+8HI— H,S +4l,+4H,0

1. Fe(OH), + 4HNO, = Fe(NO.), + NO, + 3H,0

<> CconsiMm

 1.FeS +12HNO; (koHu.) = Fe(NO,), + H,S0, + 9NO, + 5H,0

| 2.2FeS+10H,S0, = Fe,(SO,); + 9S0, + 10H,0

3. FeS, +18HNO; — 15N0, + 2H,S0, + Fe(NO,); + 7H,0

4. Fel, + 6HNO; (koHu.) = Fe(NO,), + I, + 3NO, + 3H,0

5. 2Fel, + 6H,S0, = 21, + 350, + Fe,(S0,), + 6H,0

6. CuS + 8HNO, (KoHL.) = CuSO0, + 8NO, + 4H,0

7.CuS + 4H,S0, (koHu.) = CuS0, + 4S0, + 4H,0

L}
\
~

~
=~ - rMJJ,pOKCM,EIbI “n 6ECKMC}10p0ﬂ.HbIE KUCNOTDbI - -

' 8.CU,S +14HNO, = 10NO, +H,SO, + 2Cu(NO,), + 6H,0

| 9.2CuCl + 3H,S0, (koHu,) = 2CuS0, + SO, + 2HCI + 2H,0

' 10.2Cul +8HNO, = 4NO, + |, + 2CU(NOy), + 4H,0

| 1. 2Nal +4HNO; = I, + 2NO, + 2NaNO, + 2H,0

| 12. 8KI+5H,S0, (oHL,) = 41, + 4K,SO, + H,S + 4H,0
. (monyctumo obpasosaHue KHSO,)

| 13.2KBr + 2H,S0, (KoH) = SO, +Br, + K,S0, + 2H,0
. (monyctumo obpasosaHune KHSO,)

. 14.2NaBr + 2H,S0, — Br, + SO, + 2H,0 + Na,S0,
(mnonycTtMo obpasosaHue NaHSO,)

15.ZnS + 4H,S0, — ZnSO, + 4S0, + 4H,0

. 16.ZnS + 8HNO, — ZnS0O, + 8NO, T +4H,0

% 17.Ag,S + 8HNO, — Ag,SO, + 8NO, + 4H,0

© 18.2FeS0, + 2H,S0, = Fe,(S0,); + SO, + 2H,0
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<> C bBuHapHbIMN cOeAUHEHUAMU

L}
\
~

~
=~ - rMJJ,pOKCM,EIbI “n BECKMCHODOHHbIE KUCNOTDbI - -

1. PH; + 8HNO, (koHu.) = H,PO, + 8NO, + 4H,0

| B.AICI, +3NH,H,0 = AIOH), | +3NH,CI

2. PH,+4H,S0, (KoHu) = H,PO, +4S0, + 4H,0

| 9. AIBr; + 3NH; + 3H,0 = AIOH); | +3NH,Br

AMMMaK

e 0b6biuHag dopMynmpoBkKa B 31 Homepe:
aMMUaK NponycTuau Yyepes3 pacTBop..

| 10.3NH, +3H,0 + Cr(NO,), = Cr(OH), | +3NH,NO,

- 1. 6NH, +6H,0 +Cr,(S0,), = 2Cr{OH), | +3(NH,),SO,

12. 4NH, + 50, — 4NO + 6H,0 (B np1cyTCTBMM KaTanMasaTopa)

1. NH; + HBr— NH,Br

13.2NH, + 2KMn0, = N, + 2Mn0, + 2KOH + 2H,0

2. NH, + HCI— NH,Cl

14. 2NH; + 2NaMn0O, — N, + 2Mn0, + 2NaOH + 2H,0

3. 3NH, + 3H,0 + FeBr, — Fe(OH), + 3NH,Br

15. 3Na,0, + 2NH, — N, + 6NaOH

4.Fe,(S0,); + 6NH; + 6H,0 — 2Fe(OH), | + 3(NH,),SO,

5. FeSO, + 2NH, + 2H,0 — Fe(0OH), | +(NH,),S0,

 6.FeCl + 3NH, + 3H,0 = Fe(OH), + 3NH,CI

~ 7.2NH;+3Cu0 — 3Cu+ N, + 3H,0
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Tbl MONOgeEL, YTO gobpanach 4N 3TOM YacTU TpeHaXkepal

a |
._+ Tenepb HacTano Bpems caenatb paboTy Haa owmbkamm, UTobbl
BEpHO HanMcaTb peakumio Ha EM3! Boinuwu croaa Bce Te peakumm, |
B KOTOPbIX MPOM30LLINA OLWMbBKa 1nn Te, KoTopble Aannck Tebe
cnoxHee Bcero. 0bpalLancs K TpeHaXkepy Becb yuebHbin rog! |
an0Q
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