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Maxkcumanvroe koauvecmaso oaiiog — 85
Pewenue 3aoauu Ne 1
1. VYpaBHeHHE peakivu:
2H,+0,=2H,0
Vkazannsie ycnoBus (t=0°C, p=1arM) — HOpMaJibHble, B 3THUX YCIIOBHSIX

1 Monp Tazoobpa3Horo Bojopoda 3aHumaeT oowbeM 22,4 1. KommdecTBO BelecTBa

BOJOpOJa 00beMoM | J1 cocTaBideT:
V(Hz) _ 1n

Vit) = Vin (1) ~ 22.4 1/Mosb

Torna MOJIbHAA TCILIOTA CTrOpaHuA BOAOPOAa COCTABIIACT:

_ chop. 11 (Hy) _ 12.76 x/Ix
V(H,) 0.0446 n/mounb

= 0,0446 mosab

chop. MoJsbH. (H3) = 286 k/lxx/Mosb

1 Monb razoobpasHoro Bomopoja umeer maccy 2 r. CiemoBarenbHO, yaeiabHas
TEIJI0Ta CrOPaHus BOJOPOAA B 2 pa3a MEHbIIE MOJIbHOM:

_ chop. MoJIbH. (H>)
chop. ya. (Hy) — 2

= 143 x/I>x/MoJ1b

2. YpaBHEHUS PEaKIUi:
Zn + 2HCI = H; + ZnCl,
Fe + 2HCI = H, + FeCl,
2Al + 6H,0 + 2NaOH = 2Na[AI(OH)4] + 3 H;
wu 2Al + 6H,0 + 6NaOH = 2Na3[Al(OH)g] + 3 H;
2Li + 2H,O = H, + 2LIOH

3. BreruuciuMm xoandyecTna BBIACIHUBIICTIOCA BOAOPpOAA:

m
VH,(zn) = Mzn = 0,0154 mosib

Zn

F
Vi, (Fe) = M_F: = 0,0179 MoJb

3mAl
VHZ(AZ) = m = 0,0556 MOJIb

Li
VHZ(Li) = M_ = 0,286 MOJIb
Li
KonnuectBa TemnoTsl, oOpa3yromieiics MpU CrOpaHWW STHUX MOPLUN, HaWIeEM,

YMHO’KHB IIOJYYCHHBIC KOJIMYCCTBA BOAOPOAa HA MOJIBHYIO TCIIJIOTY CIrOpaHUsA:



QH,(zn) = VHy(zn) X Qerop. monsn. (H,) = 440 K/DK
Qu,(Fe) = VHy(Fe) X Qcrop. monsn. (Hy) = 912 K/bK
Qrycan = Viyan X Qcrop. monsn. (Hy) = 19,9 KK
Qu, i) = VH,Li) X Qerop. momsn. (H,) = 81,8 KX

Cucmema oyenusanus
1. VpaBHeHue peakiuu ropeHus Bogopoja — 1 6aJwr.
Pacuer MosIbHOM TEIIOTHI cropanust Bojiopoaa — 1 6aJs.
Pacuer yaenpHOM TemoThI cropanus Bojgopoaa — 1 daJw.
2. YpaBHEHUS peaKIHii MoydeHus Bojopoaa — no 1 6amry (Bcero — 4 6asia).
3. Pacuer KonMYeCTB TEMJIOTHI, BBIACIUBIICICS MIPU CTOPAaHUU MOPLMHA BOAOPOJA —
no 2 6asa (Bcero — 8 6a/1J10B).
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3S F 2A1 = AloSau e 1,0 6amn
(Bo3moxHo ¢ Zn)

ZNS + 2 HCI = ZNCly HoS e 1,0 6aan
ZNSH 2 HY S0 HH0S oottt ettt e e e e et eeee e e et e et e et e neeaeeaena s 1,0 6aaa
H2S — ra3, ¢ XapaKTEPHBIM 3ATTAXOM.....eciiuuereiurreessrressssnessssnessssesssnsesesnsneeans 0,5 6anaa
2H)S + 302 =2 SO2+2 HoOoeee et 1,0 6aan
S2_—-6e — S* 2

D248 2072 3 e e 1,0 6amn
H,S — BoccranoBuTe b

(@ o) 26 % (03115 4 K <11 SRR 0,5 6anna
5S0; + 2KMnQO4 +2 H,0 = 2H,S0,4 +K3SO04+ 2MNSO4...evcccvieecciiec e 1,0 6asa
S* -2e—S*® 5

Mn*'+5e—Mn*? 2 e 1,0 6aun
SO, — BOCCTaHOBHTEIb

KIMNO 4 — OKHCIIATEIID ++.eetttttseeeeessnseesesssnseesssssnsesssssnssesesssnseeessssnseesssssanseesens 0,5 6anaa
2H;S04 +ZNn = ZNnSOy4 + SO2 + 2H 0.t 1,0 6ayn
( mm ¢ Al mpu HarpeBaHUM )

6H,SO,4 + 2Al =Al(SO4)3 +3SO, + 6HO ..o 2,0 6aya
SO, + Ca(OH)2 =CaSO03 + HaO...ociieieie e 1,0 6aan
SO, + Ca?* +20H =CaS03 + HoO ...c.cvevevceeecieceestee e 1,0 6aan
(OF 11O ETo Yor: D (-0 0 1<) (0) R0 101102 =4 k- 0,5 6anaa
LTHHKOBAST OOMAHKA ZNS .....iiiiiiiieeiiiieeiiieesitieeessineessireessnaeeeessaeeesnsneeessneeennes 0,5 6amna

KynopocHoe Macio — HaSO4 KOHIT.....ccovviieiiiiiiiiiiie st 0,5 6anaa



IameHast u3BeCTb — CA(OH)2 cvvvivviiiiie e 0,5 6ana
CePHUCTBIN TA3 SO2..uviiiiiiiiii ettt sttt ettt e e 0,5 6amna
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3anuiieM CyMMapHOE ypaBHEHUE PEaKIMil, IPOTEKAIINX NpU NPOKATUBAHUH
XJIOpaTa ¢ HEU3BECTHBIM METAJIJIOM:

Me(CIO3)x + D — MeClyx + D0z«
Macca MeClyx paBna: (10,56 —6,4) r =4,16T.

IIpu B3aMMOJEHCTBUH CEPHOM KUCIIOTHI C XJIOPUIOM METAIIIA COIVIACHO CXEMaM:
2MeCl + H,SO,4 = Me,SO,4 + 2HCL;
MeCl, + H,SO4 = MeSO4+ 2HC1

HE3aBHUCHUMO OT TOTO, OJHO- WUIM ABYXBAJCHTHBIN METaUT BXOJIWUJ B COCTaB XJIOpHU/A,
Pa3HOCTh B MOJIIPHBIX Maccax XJIOpHJa MeTalla M ero Cyib(dara paBHA Pa3HOCTH
MOJIAPHBIX MacC KMCIOTHBIX ocTatkoB SOz% m 2CI17: (96 r — 71 r) = 25 1.
B nmanHOM cilydae pa3sHOCTh Macc KHCIOTHBIX ocTatkoB: (4,66 — 4,16) r = 0,5 r.
CocTaBuM COOTHOIIECHHUE:

1 moms MexSO, — pasHocTh Macc 25T

y Mok MexSO, — pasnocTs macc 0,5 T

y =Nn(MexS0O4) = 0,02 monb
......................................................................................................................... 4,0 6annaa
Brruucium mMosisipHyto Maccy cyibgara HEU3BECTHOTO MeTallja;

0,02 mons MexSO4 umeet maccy 4,66 T
1 mons MexSO4 umeer Maccy Z T
Z = m(MexSO4) = 233 1; M(MexSO,) = 233 r/moub.

Ecnmu mertamn omuoBaneHTHbI, To M(Me) = 0,5 x (233 — 96) r/momp =
= 68,5 1/MOJIb, OTHAKO TAKOTO METaJIJIa HET.

Ecnu merann aByxsanenTHbiil, To M(Me) = (233 — 96) r/monb = 137 r/mModb.
Takoiif MeTau cyliecTByeT 1 3To O6apuii Ba.

......................................................................................................................... 4,0 oanaa
Paccunraem koamdectBo BemiectBa kuciopoga B Ba(ClOs3), kommuectBoM
0,02 momp: n(O) = 0,02x6 = 0,12 momp. Takoe KOIMYIECTBO KHCIOPOIA

cootBeTcTBYeT Macce B (16 r/monb % 0,12 monb) = 1,92 r. Takas macca kuciopoja
pacxoayeTcsi Ha MOJy4YeHHE OKCHAAa BTOpOro metaia. Macca BTOpOTro Mertajuia
Oyner paBHa:



m(3)=(64-192)r=448r

......................................................................................................................... 3,0 6a1a

OTHOCUTENIbPHYIO aTOMHYIO MAacCy BTOPOrO METa/lla MOKHO HalTH METOJO0M
noadopa ¢ y4eTOM BaJICHTHOCTH MeTajuia. Eciau MeTamn oJHOBaJICHTHBIHN, €r0 OKCHUI
MO>KHO 3amucaTth Kak ,0:

Ha 9 Maccoil 4,48 r npuxoauTcs KUciaopoa Maccoit 1,92 r

Ha I Maccoil M T MPUXOIUTCS KUCIOPOA Maccoil 16 r
4,48x16
m= ———=3733r.

1,92
Ar(3)=37,33 /2= 18,67 r/moib.

Takoro mMerasuia He CyIICCTBYET.
......................................................................................................................... 3,0 6a1a
AHaJOTHYHBIM  00pa3oM MPOBOJAMM pacyeThl JUIS JPYTUX 3HAYCHUH
BaJICHTHOCTH METaJLIa:
— oxkcug 30:  Ar(3)= 37,33 r/mob;
— okcug 3,03 Ar(3)=37,33 x 3/2 =156 r/moib;
— okceua 30, Ar(3) = 37,33 x 2 = 74,66 1/MOIb,;
— okcua 3,0s.  Ar(23)=37,33 x5/2=93,33 r/moib;
— okcua 03 Ar(3) =37,33 x 3 =112 r/monb;
— okcug 3,07. Ar(3)=37,33 x7/2=130,66 r/mo0b;
......................................................................................................................... 3,0 6anna
CpaBHUBas BBIYHMCIICHHBIC Al METAJUIOB C TaOJIMYHBIMH, MPUXOIANM K BBIBOAY,
YTO UCKOMBIM METAJIZIOM MOXKET OBITh jkelie30 (Ar = 56).

BepHbIM MOXXHO cuWTaTh W OTBET HUOOWH, T.K. pacCUMTaHHOE 3HaueHUe Ar
JOBOJIbHO OJIM3KO K TaOJUYHOMY, €CJIM IPH 3TOM YKa3aHO M KEJIe30 KaK BapuUaHT
OTBETA.
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OCHOBHBIMHU DJIEMEHTAMH, BXOJSAIIUMU B COCTaB YJOOpPEHUH, SBIAIOTCS a30T,
docdhop u kanmii. Tak kak kaaui He 00pa3yeT JETyYrX COCIUHEHUH, TO OH HE MOXKET
BXOJIUTH B COCTAB HCKOMBIX BEIIIECTB. ...cevvunierierrueeererssnseesesssnssesssssneessessnes 0,5 6a11a

B cnyuae azorta m ¢dochopa razoo0pa3HbIMH BEIIECTBAMH, CIOCOOHBIMHU
OKHUCIATHCSA (BEIIECTBO A), SIBISIOTCS a30T, OKCUIBI a30Ta (3akuch N2O, okuch NO u
nuokuch NO; a30Ta), aMMHAK U POCHHH. ...vvvveiiiieiiiiie e 0,5 6anaa

Tak kak npu okucieHnn pocpuHa HE MOTYT 00pa30BBIBATHCS JBA PA3TUUYHBIX

1“33006pa3HI>IX COCIMHCHUA.
2PH; + 30, = P,O3+3H,0 wm 2PH;3+40, = P,Os + 3H,0



TO (POChHOp, KaK U KATTHI, HCKITFOUACTCS .veevvverrverresnreasreesseessesssnessneaseesseesseeses 1,5 6anaa
[Tpu oxuciaeHnn a3oTa cHadaina oopasyercst okcun azora(ll):
N, + O, = 2NO,
a MpH JayibHeHIIeM okuciaeHun — okcun azora(lV):
2NO + Oy = 2NOs,,
......................................................................................................................... 2,0 6aj11a
Opnnako, M3 yKa3aHHBIX OKCHIOB MPU WX B3aMMOJICHCTBHH C Ta3000pa3HBIM
BemectBoM I MONMy4YnTh CHOBa a30T HEBO3MOXKHO. [loaToMy Takke as3or
uckimouaetcs. [1o 3Toit sxe npuunHe uckimodaercs U okcua azota(l). ........... 0,5 6anaa
W3 okcuma azora(ll) MOXHO MOJYYUTh HE3aBUCHUMO OT YCJIOBUH OKHCIICHUS
TOJIKO OJIHO Tra3oo0pa3Hoe BemecTBo — okcuna aszora(lV), a u3 mocrnemnero
ra3zoo0pa3Hbie MPOJIYKThl OKHUCICHUS He oOpasyrorca. CienoBaresibHO, 00a OKCHaa
HE YJIOBJICTBOPSIOT YCIIOBHUEIO BAMAUL. ...vvevvesreesreeseessresseesssesssesssnsssnesssesssesssesssns 1 6ana
HckoMbIM ra3000pa3HbIM BEIIECTBOM A, B TaKOM Cllydae, SIBJISETCS aMMHAK.
[Ipu ero OkHWCICHWH Ha BO3IyXE€ B 3aBUCHMOCTH OT YCIOBHU MOTYT MPOTEKATh

PEaKIvH:
4NH3; + 30, = 2N, + 6H,0
Kat
ANH; + 50, —— 4NO + 6H,0
......................................................................................................................... 2,5 6a1a
Taxum oOpa3om, BemecTBo b — azot N2, B — okenp azota(ll) NO. ....... 0,5 6ana

AMMHaK U3 a30Ta MOXKHO MOJYYUTh IMPU €r0 B3aUMOJAEHCTBUU C BOJOPOJIOM:
N, + 3H, 2 2NHj3,
CJIEJIOBATEIBHO, HCKOMOE BEIIECTBO I — BOAOPOL. .vvvvveeeiiiiiiieiiiiiieee e 1,5 6anaa
B pesynbrare psiga mpeBpamienuii u3 okcunga asora(ll) (BemectBo B) Moxer
OBITh TIOJTyYeHA a30THas KucioTa (BemrecTBo J1):
2NO + O, = 2NO;
ANO, + O + 2H,0 = 4HNO;
......................................................................................................................... 2,5 damia
[IpoxykTOM B3aMMOAECHCTBUS A30THOM KHUCJIOTHI C AaMMHUAKOM SIBJIAETCS HUTPAT
ammonwus (Beniectso E):
NH3 + HNO3; = NH4NO3,
HCIIOJIh3yEMBI B KAYECTBE yI00pCHUS.
............................................................................................................................ 2 6a/1a
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Bo3MOXHBI ypaBHEHMsI pEakUWil, KOTOPbIE HE TMEPEUYUCIEHBl B JIAHHOM
PEILIEHUU, HO COOTBETCTBYIOT YCIOBHSM 3aJaHHUS.

IIprmMepb! ypaBHEHN XUMUYECKAX PEAKIIUM.



NaOH + &/dt = manmuHOBBIN pacTBOp (CXeMa PEaKIIHH )

NaOH + m/0 = skenThIit pacTBOp (CXeMa peaKkiium)

H,SO4 + M/0 = po30BBIif pacTBOP (CXeMa PEaKITUn)

BaCl, + H,SO, = 2HCI + BaSO,| (6emnblit ocaiok)

Bi(NO3); + 3Kl = 3KNO; + Bils] (uepHO-KOpHUHEBBII 0CAI0K)

Bi(NO3); + 4Kl (n30b1ToK) = 3KNO3 + K[Bils] (sspK0-opaH)eBbIid pacTBOP)
AgNO; + NaCl = NaNO3 + AgCl| (0embrit ocagok)

CuSOQO4 + 2NaOH = Na;SO4 + Cu(OH)2| (romy0oii ocamok)

FeCl; + 3KCNS = 3KCI + Fe(CNS)3 (kpoBaBOo-KpacHBIN pacTBOP)

CoCl; + 2NaOH = 2NaCl + Co(OH).| (cunwmii ocanok)

Cry(S04)3 + 3NaOH = 3Na,SO4 + 2Cr(OH)3| (cepo-3eieHsliii 0caioK)
Pb(NO3); + 2KI = 2KNOs3 + Pbly| (>kenTsiii ocamok)

FeCl; + K4[Fe(CN)g] = 3KCI + KFe[Fe(CN)g]| (cunuii ocamok)

ITo 1 0a/ury 3a KaxIyr peakuuu U o 1 0asiry 3a KaxkJ0€ OTMEYEHHOE I[BETHOE

BEIIIECTBO U €r0 Ha3BaHue. B cxemax ¢ unaukaropamu 1 0aJu1 3a BET pacTBopa.
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