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3apava 1. (10 6axaiB)

O wn

7.

I[aHa CXeMa IepeTBOPCHb.

Na — A —%—) NaHCO; 5> CO; 5> Na,CO3 > Zn(OH),—*> b
L7
ZnC|2

A Busnaute HeBiomi peuoBunu A i b.

b Hanumite piBHSHHS peakiii, 3a SKAMH MOXKHA 3JIMCHUTH 3ampoNOHOBaHI
MIePETBOPCHHSI.

B Jlna peakwii 1 ckiaaiTh cXeMmy €IEKTPOHHOrO OallaHCy, BHU3HAUTE€ OKHCHHK 1
BIJIHOBHHUK; JIJIsl peakiii 6 — CKJIaJITh NOBHE Ta CKOPOYEHE HOHHO-MOJIEKYJISIPHI
PIBHSIHHS peaKIlii.

Po3zé’a30k

2Na + 2H,0 = 2NaOH + H,?
Na’-1e - Na" 1-2— BIJHOBHHUK, OKHUCHEHHS
2H" + 28 — H,® 2 — 1 — OKHCHHK, BiHOBIICHHS
NaOH + CO, — NaHCO3;
NaHCO; tO—C) Na,CO3 + H,0 + COzT
CO, + Na,0O — Na,CO4
ZnCl, + Na,CO3 + H,0 = Zn(OH),| + 2NaCl + CO,?1

abo
2ZnCl; + 2Na,CO3 + H,0O = (ZnOH),CO3] + 4NaCl + CO,1
Zn(OH), + 2NaOH = Na,[Zn(OH),] (peaxis BinOyBa€eThCsS y pO3UHHI)
Zn(OH), + 2Na* + 20H = 2Na" + [Zn(OH).]*

abo
(ZnOH)2CO3 + 6NaOH + H,0 = 2Na2[Zn(OH)4] + Na,CO;
(ZnOH),CO5 + 6Na* + 60H+ H,0 = 4Na* + 2[Zn(OH),]* + 2Na* + CO5”
(ZnOH),CO5+ 60H+ H,0 = 2[Zn(OH),] > + CO5*

Zn(OH)2 + 2HCI = ZnC|2 + 2H,0

abo

(ZnOH)2C03 + 4HCI — 2ZnCl, + COZT + 3H,0

3anaua 2. (8 6auiB)

Teruora 3ropsiHHS )KUPIB B opraHi3mi ctaHoBUTh 39 kJ[k/r. fIlka Maca kupy mMoxe

MIOTIOBHUTH BTPATH OPTaHi3MOM TEIUIOTH BHACIHIIOK BUMapoByBaHHS 540 T BOIH, SIKIIO
BBAXKATHU IO BCS EHEPTisl 3rOPSHHS KUPIB BUTpAdyaeThcsl Ha el mponec? (3HayeHHs
CTaHJApPTHUX CEHTAJbMIM YTBOPEHHS BOAM Y Ta30mOAIOHOMY Ta pIAKOMY CTaHax
BiJINOBITHO: AH05(H,0,.)) = —24184 xlfoic | mons, AHjs(H,0,,,) = —285,84 x/Dic | monw ).

1.

Posé’a30k
3a HacnigkoM 3akony ['ecca g npouecy H,O(p.) — H,O(r.)

AH = AH2,,(H,0,.,) = AH2,,(H,0, ) = 24184 — (—285,84) = 44x ]I / Mo®.

(r)



n(H,0)= _ 40 = 30MOJTB.
18r/mMoub

3. AH (BunapoBysanHs 30 mosnb H,O) =30 moinb - 44 xJ]x/mMoab =1320 k/Ix.
4. m(xupy)=1320 x/Ix : 39 x/x/r =33,8 1.
Bimnosinb: 33,8 .

3anaua 3. (12 6aJiB)

Jlo po3unHy cyabhaTHOI KucioTH 06’emom 2,5 1 (ryctuna 1,001 r/em®, pH = 2)
nonany po3durH cyiabdaTHoi kucmotr 06’emom 30 mut 3 MacoBoro yacTkoro 50 % (ryctuHa
1,396 r/mur). OGUHCITITE MAaCOBY YacTKy KHUCIOTH B OJiepKaHOMY po3umHI. Bpaxyiite, mo
JTICOTIIaIlisl TOBHICTIO BiAOyIacs 3a MEPIIUM CTYTICHEM.

Po3sé’a30k
pH = —Ig[H"]; sixmo pH = 2, o [H] = 10 * Monb/1
VY 2,51 po3uuny mictutbes 2,5:0,01 = 2,5'10'2 MOJIb KMCJIOTH.
Mip-y(H2S04) = pV = 1,001-2500 = 2502,5 (T)
ml(HQSO4) = n(stO4) M(H2804) = 2,510_298 = 2,45(F)
M2 p-uy(H2S04) = pV = 1,396 - 30 = 41,88 (1)
Mo(H2S04) = My 4y (H2SO04) - W(H,SO4) = 41,88 - 0,5 =20,94 (1)
VY TBOPUBCS PO3UMH MACOIO M3 4.4y (H2SO4) = 2502,5 + 41,88 = 2544,38 (r), skuii MicTHTB
kuciaoty macoro Ma(H,SO,4) = 20,94 + 2,45 = 23,39 (7).
Toni W3(H2SO4) = m3 (H2SO4) / Mayiy(H2S04) = 23,39 /2544,38 = 0,0092 a6o 0,92%
BianoBink: MacoBa 4acTKa KUCIOTH B Ojiep:kaHOMY po3unHi ckiaaae 0,92%.

3anava 4. (12 6axiB)

Po3unn macoro 400 T 3 MacOBOIO YaCTKOIO HATPii XJIopudy 25 % BUKOPUCTAIU IS
n00yBaHHS HATPiM TIAPOKCUIY IUIIXOM eNeKTposizy. OOUHCIiTh MAaCOBY YacTKy HaTpiil
T1APOKCUIY B TOOYTOMY PO3UHHI.

Po3z6’s30k
1. 3anucyeMo piBHSIHHS €JEKTPOJIi3Y, IKe UTI0CTpye N00YBaHHS HATPId T1IAPOKCUIY:
K" 2H20 +2¢e= H2 +20H"
A" |2ClI —2& = C|2
2NaCl + 2H,0 = H,1 + Cl,1 + 2NaOH
2. 3HaX0MMO MacCy HaTpii XJIOPHUY B PO3UUHI.
m(NaCl) =400r - 0,25 = 100r
3. O6GunCIII0EMO Macy HaTpii XJIOPHUAY 3a PIBHIHHSIM peakxilii eIeKTPOIIi3y.
M(NaCl) = 58,5r/moinn; M(NaOH) = 40 r/momnb
n(NaCl) = 100r : 58,5 r/moa6 = 1,7094Mmo011b
n(NaCl) = n(NaOH) = n¢(H,0) = 1,7094mo015
m(NaOH) = 40 r/monb - 1,71 mosib = 68,8 T
4. OOUMCITIOEMO MacH BOJIHIO Ta XJIOPY, IO BULTUIMCS IT1]T 4ac €JIEKTPOITI3y.
n(H,) =0,5- n(NaCl) = 0,5 - 1,7094 moub = 0,8547 M0JIb
m(H,) = 2r/mons - 0,8547 mons = 1,7 1
n(Cly) = n(H,) = 0,8547 moub
m(Cl,) =71 r/moas - 0,8547 monb = 60,7 r
5. O0UHCIIEMO Macy PO3UUHY JIYTY MICIs 3aBEPIISHHS €JICKTPOJII3Y.
m(po3unny) = 400r — (1,7 r+ 60,7 r) =337,6 T




6. O0UYHCITIOEMO MAaCOBY YaCTKy HaTpPid TAPOKCUIY B JOOYTOMY PO3UHUHI.
w (NaOH) = 68,8r : 337,6 r '100% = 20,4%
Bignosias: W(NaOH) = 20,4%

3apava 5. (13 6axiB)

Ha criap anroMiHiro, 3ami3a Ta Mijai Macoo 14 T MO/ HAJTUIIIKOM XJIOPHUJIHOT
kucioTu. Bumimuses raz 06’emom 8,96 m. Jlo Takoi Xk MacW IbOTO CIUIABY J0JaJIA
HA/UTUIIOK HATPiM TAPOKCUIY, IPU IOMY BUILIUBCS ra3 00’emMoM 6,72 1.

A BuszHauTe ckiaj CcIuiaBy y BiJICOTKaXx.

b [lepenbaure (hi3uvHi BIACTHBOCTI CIUIABY.

Po3z6’azo0x
1. Cknamaemo piBHSIHHS peakiliil BIANOBIAHO JO YMOBH 3aayl.
3 XJIOPUIHOIO KUCIIOTOIO 13 TIepeNTiYeHHX MeTaliB B3aeMoitoTh juiie Al i Fe, a Tomy:
2Al + 6HCI = 2AIClI; + 3H,1 (1)
Fe + 2HCI = FeCl, + H,?1 (2)
3 HaATpiH TiAPOKCHIOM B3aeMoie yuine Al, OCKIIbKY BiH € aM(pOTEPHUM METaJIOM:
2Al + 6NaOH + 6H,0 =2Naz[AlI(OH)g] + 3H21 (3)
abo
2Al + 2NaOH + 6H,0 = 2Na[AI(OH),] + 3H,?1
2. OGUHCITIOEMO Macy aJIFOMIHIO 3a PIBHSIHHM (3).
ny(H,) = 6,72 : 22,4 = 0,3 (M0JB)
n(Al)=0,3-2:3=0,2 (MoJb)
m(Al) =27 -0,2=5,4(r)
3. O6umncroeMo Macy 3aiiza 3a piBHSIHHM (2).
V,(H) = 8,96 — 6,72 = 2,24 ()
no(Hy) =2,24:22,4=0,1 (Mob)
m(Fe)=56-0,1=5,6 ()
4. OOUHCITIOEMO Macy Mi/Il.
m(Cu)=14—-(54+5,6)=3(r)
5. O6GYHCITIOEMO BiICOTKOBH CKJIaJl CILJIaBY.
w(Al) =5,4:14-100% = 39%
w(Fe) =5,6:14-100% = 40%
w(Cu) =3:14-100% = 21%
Bimnosins: W (Al) =39%; w (Fe) =40%; w (Cu) =21%
6. CruiaB JIETKUi, )KOBTOT'O KOJIbOPY, MA€ rapHy €JIeKTPOIPOBIIHICTD.

3amava 6. (15 6axiB)

[IpuroTyBanu TpH OJHAKOBUX HABAKKH CYMIIl JBOX MPOCTUX PEUYOBHUH MACOIO
1,52 r. Ilepmy HaBaxkky oOpOOMJIM XJOPUIHOK KHCJIOTOK, Y35TOIO B HAJJIMIIKY, 1 B
pe3ynbTaTi peakuii Buaummiocs 0,896 i razy Tta 3amummiocs 0,56 T TBEpAOro 3ajMILKY.
Jpyry HaBaxky cymimi o0pobunn HammumkoMm 10% po3uuHy HATpiil TIAPOKCHAY 1 MPU
oMY Takox Buautuiocs 0,896 i rasy i1 3amummunock 0,96 T TBepaoro 3amumiky. TpeTio
HABAXKy NpPOXKAPWIM 3a BIACYTHOCTI MOBITPS ¥ OTpUMaiM PEUYOBHHY, KA TOBHICTIO
pO3UMHUIACS Y XJOPUAHIN KUCHOTI 3 BuAieHHsM 0,448 1 ra3y. YTBOpeHUH y TPEThOMY
JOCTiAl Ta3 310paiy 1 BBEU y T€PMETUYHO 3aKPUTY MOCYJUHY €MHICTIO 1 JI, 3alIOBHEHY
kucHeM. [licas B3aemogil razy 3 KMCHEM THCK y NOCYAMHI 3MEHIIMBCS NMpuOau3HO y 10
paziB. CkiaaiTh PIBHAHHSA YCIX XIMIYHHUX peakIlii, 1o BiAOyIHCS 1 MIATBEPIITH iX



npaBWIbHICTh po3paxyHkamu. (Ilig wac po3B’s3ky 3amadi BBaxkaiTe, 10 00’€MHU rasiB
BUMIPSIHI 32 H.Y.)

1.

~N o

0

9.

Po3zé 530K
MoyxHa TpPUIYCTUTH, IO MPOCTa PEYOBHHA, sIKa IIpopearyBaja 13 XJIOPHUIHOIO
KHCJIOTOIO METall, AKUW HE B3aeMOJII€ 13 JyroM, TOMy Horo Maca gopiBHioe 0,96r. 3a
3aKOHOM €KBIBaJICHTIB, BAKOPUCTOBYIOUH JIaH1 IOCIAY 3 IEPIIOK HABAKKOIO:

m(Me) _ m_ (Me) —m_(Me) = 0,96-11,2
V(H,) V.(H,) 0,896
MertooM mib0py 3HAXOMUMO, SIKIO BAJIEHTHICTH eJeMeHTy jaopiBHioe II, 11 mpocTa
pedoBruHa — MeTan MarHii (MQ).
Mg +2HCI — MgCl, +H, T (1)
Jlpyra mpocta pedyoBHHA HE B3a€MOJIIE€ 13 XJIOPHUIHOK KHCIOTOI, TOMY Ii Maca
cTaHoBUTH 0,56 T. 32 3aKOHOM CKBIBAJICHTIB, BUKOPHUCTOBYIOUH JIaHI JOCIIY 3 IPYTOI0
HAaBAKKOIO:

m(R) _ m.(R) m. (R) = 0,56-11,2
V(H,) V.(H),) 0,896
MerogoM minbopy 3HAXOAMMO, SKIIO BAJIGHTHICTh €JIEMEHTY jopiBHIoe [V, s
peuoBuH R — kpemHiii (Si)
Si +2NaOH + H,0 — Na,SiO, + 2H, T(2)
3a pe3ynbTaTH I0CIHIiTy 3 TPETHOIO HABAKKOIO:
n(Mg): n(Si) = m(Mg) : m(Si-) _ 0,96r : 0,56r
M(Mg) M(Si) 24r/momnb 28r/monb
2Mg + Si = Mg,Si (3)
Mg, Si +4HCl =2MgCl, +SiH, (4)
n(SiH,) = V _ 0,448n
Vm 22,41/ moms
SiH, +20, - SiO, +2H,0 (5)

=12(r /Mo — exB.)

= 7(r/Mob — exB.)

=0,04:0,02=2:1= Mg,Si

=0,02=n(Mqg,Si), Bigmnosimae piBHsIHHIO (4)

1n

10. Mo nepebiry peakii (5) n(0O,) = ——— + 0,0446momb,

22,411/ Monb
3a piBasHHAM peakuii (5) N(O2)pear. = 0,04 = n(O,), mo 3anummBscs, 10piBHIOE
Nsar (O2) = 0,0446 — 0,04 = 0,0046 mob.
BinHomieHHs KIJIBKOCTI PEYOBMHHM KHCHIO 10 peakuii (5) 1 micis i 3aBepllieHHS
0,0446

0,00446
YMOBOIO 3a/1a4i.

JOpiBHIOE =10 , wo BiAMOBigaE NTaHUM MPO 3HIDKEHHS THCKY y 10 pasiB 3a



