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3amaua 1. (10 6axiB)
Jlana cxema IepeTBOPCHb:

CaOCl, %CaCIZ e Z””” s A *PH:HZO > b *:e > FeCl,
A\ + CaO /
5
A BuszHaute HeBigomi peuoBuHu A, b.
b Hamuinite piBHSHHS peakiiii, 3a SKUMH MOXKHA 3JIHCHUTH 3alpONOHOBAHI
MIePETBOPEHHS.
B Jlns peakinii 1 ckiaaiTh eIeKTPOHHHM OajlaHC, BUBHAYTE OKMCHUK 1 BITHOBHHK.

I' Jlna peakiii 2 3anuiiiTh NPOIECH, 110 BiOYBAaIOTHCS HA KaTOA1 Ta aHOJII.
Po3zé’a30k

A A-Cl,, b-HCI

b1. CaOCIZ + H202 = CaCIz + OzT + Hzo
CI" +28— CI" |2 |1 - OKHCHHK, BiIHOBICHHS
20'-28 50, [2|1- BiJHOBHUK, OKUCHCHHS

2. C&CIQ — Ca+ ClzT
K: Ca? +2& — Ca°
A*:2Cl -28 > ClI,’
3. 4C|2 + PH3 + 4H20 = 8HCI + H3P04
4. 2HCI + Fe = FeCl, + H?
5.2HCI + CaO = CaCl, + H,O

3anava 2. (8 6aJiB)

[MomBinimxmopun ([IBX) BUKOpUCTOBYIOTH SIK TMaKyBaJbHHN Marepian s
XapyoBUX MPOAYKTIB, NIl BUPOOHUIITBA MHUIOUMX MITANEp, AUTSIUYUX ITPAIIOK 1 IUISAIIOK
JUTSI BOJIH.

A Hamumiite piBHSHHS peakiliii oiepKaHHs MOJIIMEPY 13 MPUPOTHOTO Ta3y (00’ eMHa

gyacTka metany — 95%).
b O6uucnite 00'eM (H.y.) IPUPOTHOTO Ta3y, IKUH BUTPAYAEThCS HA OJepKaHHS | Kr
MOJTIBIHIIXJIOPUY, BUX1]T IKOTO Bl TEOPETHYHOIO CTAaHOBUTH 96%0.

Po3ze’s30k
A 1. Cxknagaemo piBHSIHHS peakiii ojiepKaHHs MOJIIBIHUIXJIOPUIY 13 METaHY.
2CH4 — C2H2 + 3H2
C2H2 + HCl — C2H3C|
nC2H3C1 - (C2H3C|)n

Cxema nepeTBOpeHHs MeTaHy B nouiBiHuxiaopun: 2nCH, — (C,H3Cl),
2. O0UYUCTIOEMO TEOPETUYHO MOKIIMBY Macy MOJIBIHUIXJIOPUTY.
= Mo 10006 Moy 100% o be-100%
M, copemusny n 96%
3. Obuucnroemo  0o0'eM  MeTaHy, SKHM TOTpIOEH  1Ois  peakmii  OoAep KaHHS
MOJTIBIHUIXJIOPUTY.

=10417«kz



x M 1,0417 kr
2nCH4 - (CzHgCI)n
2n-224m° 1 62,5 kr
3
V(CH,) = x = 2n-22,4n° -1,0417 ke 07474
n62,5xe
4. O0UHuCII0EMO 00'€M IPUPOTHOTO Ta3y, B IKOMY 3HAXOJIUTHCS MCTaH.
V(CH,)-100%
p(CH,) = 1)
V (npupoonoeo 2azy)

V(CH,)-100% _ 0,747 1* -100%

»(CH,) 95%

Bianosizib: 06'eM npupoaHOTo ra3y CTaHOBUTH 786 1.

=0,786:°%, abo 786x

V (npupoonoeco easzy) =

3apava 3. (12 6axiB)

Cnammmu ra3oBy cymimr 06’emom 10 11, mo ckinagaetses 3 30% metany, 20% erany,
30% nponany, 20% Oytany. ['a3, 1m0 yTBOpPHUBCS, MPOIYCTHJIM Kpi3b PO3UYUH HATPIN
rigpokcuay macoro 300 r 3 macoBor dacTkoBoro Jyry 40%. O6uUnciiTh Macu MPOIYKTIB
peaxii.

Posé’a30k
1. CxnagaeMo piBHSHHS peaKIiil TOPIHHS CKJIaJ0BHUX ra30BO1 CyMillli.

CH4 + 202 - C02 + HZO (1)
1monb 1momb
2C2H6 + 702 = 4C02 + 6H20 (2)

1 monb 2 MoJb
C3H8 + 502 = 3C02 + 4H20 (3)
1 mop 3 Mo
2C4Hyo + 130, =8CO, + 10H,0 (4)

1Imomnn 4 mMonb

2. O0umCIIIOEMO 3a 3aKOHOM OO0 ’€MHHX BIJIHOIICHb O0’€MH BYIJICKHCIIOIO Tasy, IIo
BUJIUIUBCS TIPU 3TOPSIHHI KOKHOI 3 CKJIAJIOBUX CyMIIIII.
V (eazy)
= \W =>V(eazy)=¢-V,,
V(CHy) =101-0,3=31=V;(COy) =3n
V(C2H6)= lOH'O,ZZZH = V2 (COQ)ZZJI’2:4J'I
V(C3Hg)=10m1-0,3 =31 = V3(COy)=3n1-3=9x
V(C4Hyp)=10n1-0,2=21= V4(COy)=2n1-4=8n
V.ur(CO) =3n+4n1+91+8n1=24n
3. CxitagaeMo piBHSHHS peakiiiii yTBOPEHOTO BYTJIEKUCIIOTO ra3y 3 HaTpid T1IPOKCHIIOM.
2NaOH + CO, = Na,CO; + H,0 (5)
a6o NaOH + CO, = NaHCO; (6)
4. BuzHavyaemo, siKi 3 PpEYOBUH 3HAXOATHCS B HAJUIMIIKY, a sIKI B HECTaul.
n(CO,) =24 : 22,4 =1,07 monb
m(NaOH) =300r-0,4=120r
n(NaOH) = 120r : 40r/moib = 3 Mostb = NaOH 3Hax0auThCS B HAUIUILKY
OTxe, BIIOyAeTbCs peakiis (5) 3 yTBOPEHHSIM CEPEIHbO1 COJIl HaTpii KapOoHaTy.
5. O6uucII0EMO Macy COJIi.



OOuKCIIeHHS BEJIEMO 3a PEYOBUHOIO, SIKA 3HAXOAUTHCS Y HECTadi.
3a piBasiaEsaM (5) N(CO,) = n(Na;CO3) = n(NayCO3) = 1,07 mosb
m(Na,COj3) = 106 r/momnb - 1,07momb = 113,41
6. Y pesynbrari peakiii 3anumaerbes me 1,93 mons NaOH.
m(NaOH) = 1,93 mosp- 40 r/mons = 77,2 T
N me. (H20) = N(Na,CO3) = 1,07 momb
M s (H20) = 1,07 monsb - 18 r/Monb = 19,26 T
Biamosine: yrBoproerbes cepens citb Na,COsz, m(Na,CO3) = 113,41
m(NaOH) =772t
M e (H20) = 19,26 T

3amaya 4. (12 6axiB)
[Imaroyok xanbkomiputy CuFeS, po3umHuIM B HAUIMILKY HITPATHOI KHUCIOTH.
V pesynbrati peakiii oxepskanu 3,667 1 rasy (H.y.), rycTaHa sikoro mpu 1 arm. i 25 °C
ckmana 1,227 '/, Ta po3urH Macoio 24,4 T 3 MacOBOIO YaCTKOKO HITPATHOI KUCIIOTH BTPUYi
MEHIITY 3a 11 MaCOBY YacCTKy Y ITOYaTKOBOMY ii pO3YMHI.
A 3a [J0moMOror po3paxyHKIB, BHU3HAUTE MOJIEKYJSIpHY (opMmyiay rasy, L0
yTBOpuUBCs BHacaiaok peakiii CuFeS, + HNO; - A+Bb+ C+ At + E
b 3amumiite BiANOBIAHE PIBHSHHS pEaKIlli, BCTAHOBUBIIU (OPMYIHM HEBIJOMHX
pedoBHH. Po3cTaBTe KOe(ilI€EHTH METOOM €JIEKTPOHHOIO OaaHcy.
B O0uucaiTh MaCOBY YacCTKy HITPaTHOI KMCIIOTH y MOYaTKOBOMY PO3UHHI.
Po3zé’sa30k
A 3 piBHsIHHA MeHneneeBa-KnanelipoHa 004HUCII0EMO MOJISIPHY Macy HEBIJOMOTO rasy 1
BHU3HAYA€EMO, IO L€ 32 ras.
Momnsipaa maca razy: M = pRT/p = 1,227 - 8,314 - 298/101325 = 0,03 kr/MoJ1b
(1 t/n=1xr/™M%). M = 30 "/, — 1ie raz NO.
b Cxnagaemo piBHSHHS peaxiii BiAMOBIIHO 0 YMOBH 3ajayi.
3CuFeS, + 32HNO; — 6H,SO, + 3Fe(N03)3 + 3CU(N03)2 + 10H,0 + 17NOT
Fe'? — 1 — Fe™ 7 17 3 OKHCHEHHS, BITHOBHUK
2S% - 168 — 28™ 1 L
N*® +3& — N*? 3 7 BIZHOBJIEHHSI, OKUCHHUK
B 1. O6uuncaoeMo Macy O7ep:KaHOTO PO3UYHHY 3a PIBHSIHHSIM PEaKIlii:
XT 3,667 n
3CuFeS; + 32HNO; — 6H,S0O, + 3F€(N03)3 + 3CU(N03)2 + 10H,0 + 17NOT
2058r=6-98+ 3-242+ 3-188+ 10-18 380,87
m(po3uuny) = 2058r - 3,6671/380,81=19,8 r
2. O6uMCcIIIOEMO Macy HITpaTHOI KHUCIOTH, fiKa He MpopearyBaja 1 3ajdIIWjIacs B
PO3YMHI.
Maca po3unHy 3a yMOBOIO 3ajJiaui ckiajae: 24,4 T, a TOMy Maca HITPAaTHOI KUCJIOTH B
po3uuni craHoBuTh: M(HNO3) = 24,4r —19,8r=4,6 1.
3. O6uUnCaI0EMO MAaCOBY YaCTKY HITPATHOT KUCJIOTH B PO3YHHI.
o(HNO,) = —M(HNO,)
m( posuuny)

4,62
o(HNO,) = v

-100%

-100% =19%




4. BuzHauaeMo MacoBY YaCTKY HITPATHO1 KMCJIOTH Yy BUX1IHOMY PO34HHI, SKIIO B1JIOMO,
1110 BOHa OyJ1a BTpUYl O1IBIIONO.
W(HNO3) =19% - 3=57%
Bianosijib: MacoBa 4yacTKa HITPATHOI KUCJIOTH, SIKY B3SUIH JJIsl peakiiii CTaHOBUTD 57%.

3agaya 5. (13 6axiB)

[Toporok cpibiscTo-0110-cipoi MPoCcToi peuoBUHA A, sIKa BOJIOIIE€ TAPHOIO TEIUIO- 1
CJICKTPOIIPOBIAHICTIO, TIPY HATrpiBaHHI OYPXJIMBO pearye 3 TBEPAOIO OLJI0I0 PeYOBUHOIO b 3
YTBOPEHHSIM TBEPAO1 017101 peuoBUHU B, 110 JETKO CyONIMYy€EThCA 1 «IUMUTHY Y BOJIOTOMY
HOBITPl, Ta CPiOIICTO-Cipoi mMpocToi pedoBHHU /I, sIKy B YKpaiHi KOJHCh Ha3WBaIU
"onuBOM", 1 3 SIKOI CTApOAABHI pUMIISIHH Oy TyBaJId BOAOIIPOBOIM.

[Ticnst po3urHEHHS IPOAYKTY B y HA/UIMILIKY JYTy 1 IPOIyCKaHHI Yepe3 oAep:KaHun
po30puil po3urH razy I, Bunajae OuIMil oca, pO3YMHHUM SIK B KUCIIOTaX, TaK 1 B JIyrax.

A Ha3zsitb peuounu A, b, B, I'1 /1.

b 3anumiTh piBHSHHS 3raJlaHUX BUIIE pPEAKI y MOJEKyJIspHi Ta HOHHO-

MOJIEKYJISIPHUX (opMax.
B 3a3naure HallBaXJIMBIIY raixy3b 3aCTOCYBaHHs pe4oBUHU B.
Po3zs’s30k
A PedoBuna A — ue amominid, b — mromOoym(Il) xmopun, B — 6e3BogHuil amoMiHii
xyaopua, I — Byraekuciuid raz abo 1HIIMK ra3yBaTHil aHTiIpui CJIa0KOi KHUCIOTH,
/I — cCBUHEIIb.
b AmominieBuii mopomok pearye 3 mroMoyMm(Il) xnopuaom:
2Al + 3PbCIl, — 2AICI31 + 3Pb, omepxanuii AroMiHIA XJIOpHJ CyOITIMYEThCS TIPH
temmepatypi Buie 180 °C i «1uMHTE» y BOTOTOMY TOBITPi BHACIIZOK TifpOIi3y:
A|C|3 + HZO — AlOHClz + HCIT
AICl; + 2H,0 — AI(OH),Cl1 + 2HCI

Pearye 3 Haqmmamkom Jyry:

A" + 30H — AI(OH); AICI; + 3NaOH — Al(OH);| + 3NaCl
Al(OH); + 30H — [AI(OH)]* Al(OH); + 3NaOH — Nas[AlI(OH)g]
A" + 60H — [AI(OH)]* AICI; + 6NaOH — Nag[Al(OH)s] + 3NaCl

Opnep>xaHuil po34uH Aa€ 0caj 3 Ta3yBaTUM KHUCIOTHUM OKCHUIOM:
Naz[Al(OH)¢] + 3CO, — 3NaHCO; + Al(OH)3|
[AI(OH)¢]* + 3CO, — 3HCO; + Al(OH)3}
abo
2N3.3[A|(OH)6] + 3C0O, — 3Na,CO3 + 2A|(OH)3l + 3H,0
2[AlI(OH)s]* + 3CO, — 3CO3* + 2Al(OH)3| + 3H,0

AM@oTepHUi T1IAPOKCU]T POZUUHSIETHCS B KUCIOTAX 1 JIyrax:
Al(OH); + 3H* — AI** + 3H,0 Al(OH); + 3HCI — AICl5 + 3H,0
AI(OH); + 30H — [AI(OH)¢]* Al(OH); + 3NaOH— Naz[Al(OH)g]

B HaiiaxxnuBime texHiune 3actocyBanHs AlCl; — karamizaTtop npu nepepoo6ui HadTH 1 B
OpraHIYHUX CUHTE3aX.


https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D1%96%D0%B7%D0%B0%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%84%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7

3agaua 6. (15 0auiB)

[Tin yac enexktponizy 1490 r 20% po3uuHy Kajiid XJIOPUAY Ha aHOJI BUAUIMIOCH
26,9 1 razy (u.y.). ['a3, skuii BunuiuBcs, nmoBHicTio norinuayses 171,4 mu 40% rapsuoro
po3uuHy Hatpii rigpokcunay (ryctuna 1,4 r/mm). OOuucnhite ckiaa po3uuHy (% 3a
Maco10), KM YTBOPHUBCS MMICIsl MOTJIMHAHHSA a3y PO3YMHOM HATpPid TAPOKCUY. 3HAUIITD
MacOBY YacCTKy KaJii XJIOpUAY Y PO3UHHI ITICIIS €IeKTPOJII3Y.

Po3zs’s30k
1. 3anucyemo piBHSHHS pEeaKIIi:
2KCI + 2H,0 —eemeert y, 2KOH + Clp1 + Hyt 1)
3Cl, + 6NaOH —“»5NaCl + NaClO; + 3H,0 (2)

2. O6uncnroemo Kinmbkicth peuoBuHu KCI:
n(KCI) =1490-0,2/74,5 = 4 (Mo01b)
3. O0uunciroemo KimbKicTh peuoBuHH Cly, 0 BHIIIMBCS HAa aHOII:
n(Cly) = 26,9/22,4 = 1,2 (Mob)
4. O6uuncmroemo Kinbkicth pedoBuHn NaOH:
n(NaOH) = 171,4-1,4-0,4/40 = 2,4 (mo:b)
5. O0GuHCIIEMO Macy po34nHY Iicis moBHoro norauHanHs Cly:
Mpy = 171,4:1,4 + 1,2-71 =240 + 85,2 = 325,2 (1)
6. O6uMCcII0EMO Macu MPOJIYKTIB PEaKIIii 3a PIBHAHHSIM (2):
n(NaCl) = 5/3n(Cly) = 5/3-1,2 = 2(moib), m(NaCl) = 58,5 -2 =117 (r)
n(NaClO3) = 1/3n(Cl,) = 1/3-1,2 = 0,4(moab), mM(NaClO3) = 106,5 -0,4 = 42,6 (1)
7. OOGYMCITIIOEMO MACOBI YaCTKU COJIEH Y PO3UMHI:
w(NaCl) = 117/325,2 = 0,36 = 36%
w(NaClO3) = 42,6/325,2 = 0,131 = 13,1%
8. 3a piBHsHHAM | 00uyuCTIOEMO KibKicTh peuoBunu KCI, sikuii npopearysas:
n(KCI) = 2n(Cl,) =2-1,2 = 2,4 (M0J1b)
9. OGumciroemo KinbKicTb peuoBrunu 1 Macy KCI, suii 3amummBcest B po3uuHi:
n(KCl) =4 -2,4=1,6 (MoJb)
m(KCl) = 1,6:74,5=119,2 (1)
10. Maca po3unHy 3MEHIIIIIACS 32 PaXyHOK BUAUICHHSI XJIOPY 1 BOJHIO.
11.06uncnoeMo Macy po34uHY MICisl 3aBEPILICHHS eIEKTPOII3Y:
m(Cl,) = 1,2:71 = 85,2()
n(Hy) = n(Cl,) = 1,2 momas ; m(Hy) = 1,2 -2=2,4(r)
My = 1490 — 85,2 — 2,4 = 1402,4 (1)
12.06uuciroemo macoBy vacty KCl y po3uuHi miciist enexTposisy:
W(KCI) =119,2:100% /1402,4 = 8,5%
Bimnosias: W(NaCl) = 36%; w(NaClOs) = 13,1%; w(KCI) = 8,5%



