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1.8. [IpuBenute CTpyKTypHYIO (OpMyNTy KHCIOTBI, B COCTaB KOTOpoil BXxomuT aHuoH D04,
coxepxamiuii 50 3IeKTPOHOB. YKaXUTE CTENEHb OKUCTEHUs aToma O (6 6annos).

Pewenue. Z =50 — (4 - 8 + 1) = 17, sanement D — xjop, anuon — ClO4 . B cocrtaB xiopHO#
kuciotst HC10,4 Bxomut C177. CrpykTypHast hopMysia KHCIOTEL:

Il
H—O—ﬁle
O

2.3. I[IpeacraBpTe B 0OmIEIpUHITOM BUe U Ha3oBuTe coequnerne CH,Zn,Os (6 6anios).
Omeem: [Zn(OH)],CO; — 0cHOBHO KapOOHAT MHKA WK THAPOKCOKAPOOHAT LIMHKA.

3.1. IIpu cmemenun 200 M pacTBopa mepxjopara Hatpus ¢ KoHmeHTpamuer 0.2 monws/m u 300 M
pacTtBopa xyopuaa Kamus ¢ koHueHtpammed 0.3 monws/n  Beman ocanok KClO4. Onpenenute ero
Maccy, ecnu mpousBeaeHue pactBopumoctu KClO4 coctamuserT 1.1-1072, oGbeMoM OcamKa MOJKHO
npenedpeus (8 6anos).

Pewenue. ITpoucxoaut peaxuus

NaClO4 + KCl — KClO4| + NaCl.

Hcxonupie KOIHYECTBA COJIEH COCTABISAIOT

v(NaClO4)=c - V=0.2 - 0.2 = 0.04 mob;
v(KCl)=0.3- 0.3 =0.09 mons.

O06bem momydeHHoro pactBopa pased 0.2 + 0.3 = 0.5 n (o0bemMoM 0Opa3oBaBIIETOCS OCAAKa
npeHeoperaem).

IycTh BEMAaNo x Moib ocanaka KClO,. Toraa npoussenenue kKounenTpanuii nonos K™ u ClO,; B
HACBHIIIICHHOM pacTBOPE HAJ OCAIKOM JOJKHO PaBHATHCS TpousBeneHH0 pacTBOPUMOCTH KClO4,
KOTOPOE SIBJIAECTCS IOCTOSSHHON BEJITUYUHOMU:

TP = [K'][CIO, ] = (0.09-x) (0.04—-x) _

0.5 0.5

1.1-1072

[Tonyuniiock KBaipaTHOE ypaBHEHHE:
x* —0.13x + 0.00085 = 0.
D =0.0169 — 0.0034 = 0.0135.
0.13+£0.1162

2
Kopnu ypaBaenus: x; = 0.1231 u x, = 0.0069 (moms).
[lepBrlii KOpeHb HE TOAXOIUT, T. K. 0.1231 > 0.04 1 uToroBast KOHLIEHTpALMs IEPXJIOpaT-aHUOHA
OKa)keTcsl oTpuriareabHoi. 3HaunT, KonmumdectBo KClO4 cocrapmsier 0.0069 momb, ero macca paBHa
m(KClO4) =v - M =0.0069 - 138.5=10.956T.
Omeem: 0.956 T nepxnopara Kaaus.

X12 =

4.2. Tlpu cropaHuy cMeCH JBYX OPTaHMYECKHX COCIMHEHHMHA 0O0pa3yloTCs TOJBKO YTJIEKHCIBIN Ta3 U
Boja. OOmas Macca MPOJXYKTOB CropaHusi paBHa 32 T, a MaccoBas J0Jii BoAopoaa B Hel — 5%.
VYcTaHOBUTE KAayeCTBEHHBIM M KOJIMYECTBEHHBIM COCTaB MCXOAHOM CMECH, €CIIM HM3BECTHO, YTO
MaccoBas 10Jis yriepoza B Heil coctaisiet 40% (8 6annos).

Pewenue. 1lo ycnoBuio, B cOCTaBe OpPraHMYECKUX COEAMHEHHUNH MOTYT HaXOAMTHCS TOJBKO
yIJIepoi, BOAOPO U KHCIOPO/I:

CH,0O: + ((2x + y)/2 — 2)O3 — xCO, + 0.5yH, 0.

Eciu o(H) = 5%, Torma m(H) = 0.05 - 32 = 1.6 r u v(H) = 1.6 mons; m(H,O0)=0.8 - 18 = 14.4 r.

Torma m(CO,)=32-14.4=17.6 T, v(CO;) =17.6 / 44 = 0.4 moinb u v(C) = 0.4 MOJIb.

Baxmnsriii BeiBoa: v(C) :v(H)=0.4:1.6=1:4.

Takoe COOTHOIIEHHE BO3MOXHO TOJBKO mpu x = 1, y = 4, ciaegoBareilbHO, €IUHCTBEHHO
BO3MOJKHEIE HCXOIHEIE BemecTBa — 310 Metad CH4 1 metanon CH;OH.



ITycts v(CHy4) = n, v(CH30H) = m, torman +m = 0.4, 1. k. v(C) = 0.4 MoJb:
0.4=(12n+ 12m)/(16n + 32m),
n=m,
n=0.05,m=0.35,
v(CHy) = 0.05 moas, v(CH30H) = 0.35 moub,
m(CHy) = 0.8 1, m(CH;0H)=11.2 .
Omeem: m(CH4)= 0.8 1, m(CH;0H)=11.2 1.

5.6. HaBecky cmecu Hutpara prytH (II) m HuTpara amomunus 22.53 r npoKaawin OIpU TEMIEpAType
Boitie 400°C. [TonyueHnHas B pe3yibTaTe razoBas CMech Oblja MPOITYIEHA Yepe3 pacTBOP THAPOKCH 1A
Kamus. OObeM NpOIIEAIIero 4yepe3 pacTBOp rasza (HENOIVIOTHUBIIErocs) cocTaBui 366 mi (mpu
T=298 Ku p =1 arm.). Paccunraiite MaccoBbI€ JJOJIU BEIIECTB B UCXOHOM HaBecke (/0 6annos).
Pewenue. Pa3noxenue ra3oBoi CMECH IIPU MPOKAJIUBAHNUM:
Hg(NO;3),—Hg + 2NO,1 + 0,1,
X 2x X
4A1(NO;);—2A1,05+ 12NO,T + 3027
y 3y 0.75y
[Tornouienue ra3oBoif cMecH pacTBOPOM ILEJIOYU B MPUCYTCTBUU KHUCIOPOIA!
4KOH + 4NO;, + O, — 4KNO; + 2H,0.
I"a3, mpomeammii yepes menoyb, — 3T0 H30BITOK Oy, €ro KOJTUYECTBO:

V(O2)ocr = p-V.__ 0.366 =0.015 moup O, HE mpopearnupoBao.

R-T 0.082-298
V(02)oer= (0.75y + x) — 0.25(3y + 2x) = 0.5x.
x =0.03 Mob.
v(Hg(NO3),) = 0.03 moub,
m(Hg(NOs),) =0.03 - 325=9.75,
®(Hg(NOs),) =9.75/22.53 = 0.43 (wm 43%),
®(AI(NO3)3) = 0.57 (mmu 57%).
Omeem.: ®(Hg(NO3),) = 43%, o(Al(NOs)3) = 57%.

6.1. [Ipu cxxuranum ra30BOM CMECH 3TaHa U MeTaHa Bolaeauiioch 8250 [Ix Tenna. [IpoaykTel cropanus
OBUTH MOCJIEIOBATEILHO MPOITYIICHEI Yepe3 XJIOPKAIBIUEBYIO TPYOKY U 1 JT TUCTHIITHPOBAHHOU BOJBI,
P 3TOM Macca XJIOpPKaJbIMeBOW TpyOku yBenmumiack Ha 306 mr. Paccuwmraiite pH BomHOTO
pactBopa, ecmu K,(H,COs/HCO3) = 4.27 10_7, a TEIUIOTHI CrOpaHusl 3TaHa M MeTaHa paBHBI 1561
kJx/Momb 1 891 kJI>k/Monb cooTBeTCTBEHHO (/0 H6annos).
Pewenue. Peakuuu cropaHus BEIECTB:
CH; +20, — CO, + 2H,0
X MOJIb b 2x
C,Hg + 3.50, — 2CO, + 3H,0
y MOJIb 2y 3y
Macca x10pKanblHeBON TPYOKH YBETUUUIIACH 3@ CUET MOTJIOMICHUS TapOB BObI, CJIEJOBATEIHLHO
m(H,0)=0.306 T, v(H,0)=0.306/18 =0.017 mons. CocTaBUM U PEIIUM CUCTEMY ypaBHEHUII:

891x+1561y =8.25
2x+3y=0.017

x =0.004 monb, y=0.003 Mob.
3HauuT, B pe3ynbrare cropanus oopaszoBanock v(CO,)=x+ 2y =10.004 +2-0.003 = 0.01 moms.
Vraekucieii ra3 nornomaercsa sogoii: CO, + H,O — H,COs.
c(H,CO3)yex =v /V'=0.01 moan/m.
B pe3ynbTare quccounanuy yrojabHOW KUCIOTHI

H,CO; = H + HCOy
0.01—¢ z z



n - 2 2
_WHHCO ] 27 2 407107
[H,CO,]  001-z 0.0l
[H']=+0.01-4.27-107 = 6.535-10" mons/x,
pH=—Ig[H']=4.2.

JTIC

Omeem: pH =4.2.

7.1. PacumdpyiiTe Clenyronyr0 CXemy IpeBpalleHUi, HAMUIIUTE YPAaBHEHHSI COOTBETCTBYIOLIUX

peaKIuii, yKa)XuTe yciaoBus UX IpoTekanus. [IpuBenute cTpykTypHble popMyibl coequHeHnit A-I':
A—> b

v

—
I'<— B e B - smunen (12 bannos).

Pewenue. OI[I/IH N3 BO3BMOJKHBIX BaAPUAHTOB PCHICHUA:
C2H6 — C2H4

! T
C2H5Bl' = CszOH

Ni, 600°
1) CoHy — C,Hs+ Hy;

H\
2) C,Hy + H,O — C,H50H;

t>170°
3) C;HsOH — C,H4 + HyO;
H,SO4(xoHIT)

4) C2H5OH +HBr — C2H5BI' + HQO;

H,0
5) C,HsBr + NaOH — C,HsOH + NaBr;

hv
6) C2H6 +BI‘2 — C2H5BI‘+HBI'.

Hpyroii BapuaHr: CH, — GH,

l Tl
CH;CHO == C;HsOH

8.7. Hannmmre ypaBHEeHUs peakyil IPUBEIECHHBIX HUKE IPEBPALLICHUN U YKa)KUTE YCIOBUS MX
npoBezeHus (X — BEIIeCTBO, coJepaKallee Mapradell, Y — BEIECTBO, COZIEpIKallee cepy):

Mn(NO3); —> MnOy — 90 o 5 5 KMnO, — 215002 5 v 5 e —> SO,
(12 6annos)

Pewenue. OI[I/IH N3 BO3BMOXXHBIX BAPUAHTOB:
1) Mn(NO3); —~—> MnO; + 2NO,1,

2) Ml’l02 + 0502 + 2KOH w} Kle’lO4 + Hzo,
3) KoMnOy4 + 0.5Cl,— KMnOy4 + KCl,
4) 2KMnOg4 + 5H,S + 3H,SO4 — 2MnSO4 + 5S| + K,SO4 + 8 H,0,

5)S + Fe ——> FeS,

6) 4FeS + 70, —=—> 4S0,1 + 2Fe,0;.
Omeem: X — Ko;MnQOy4, Y — S.



9.7. B pe3ynbrare peakiiuu KapOOHOBOW KUCIIOTHI C TIPOMAHOIOM-2 TIOJYUEHO 28 T CII0KHOTO ddupa ¢
BbixosioM 70%. Ilpum monmHON HeWTpandu3aluu TaKOro >K€ KOJIMYECTBAa 3TOM KHUCIOTHI BOIAHBIM
pacTBOPOM THIPOKCHIA Kamus oOpazoBanock 38.4 T coiu. YCTaHOBHTE BO3MOXHYIO (GopMyiry
KapOOHOBOM KUCIOTHL. UTO MPOUCXOTUT C ATOW KUCIOTON U €e M30MepoM Tpu HarpeBanuu 10 150°C?
Hamumure ypaBHeHUS IpOTeKarONuX peakiuii (/4 6annos).
Pewenue. KapOboHOBasi KHCI0Ta MOKET OBITH OJJHOOCHOBHOW HIJIM MHOTOOCHOBHOW. O003HAUNM
OCHOBHOCTb KHCJIOTHI Uepe3 #. Peakiiny KUCIOThI CO CHUPTOM U LIEJI0UbIO:
R(COOH), + nC3H,0H — R(COOC;Hy), + nH,0,
R(COOH), + " KOH — R(COOK), + nH,O.
m(PUPA)reop. = 28 /0.7 =40T.
V(KUCITOTHI) = V(conu) = v(3dupa)
m(conn) / M(conn) = m(3¢upa) / M(a¢dupa).
[TycTe MongpHas macca panukaina R paBHa x, Torma:
38.4/(x + 83n) = 40/(x + 87n),
x=13n.
IIpu n =1 x = 13 (Takoro paaukana HeT), Ipu n =2 x = 26, 3TOMY COOTBETCTBYET paJuKal
—CH=CH-, Torna kucioTa — MaJieMHOBast uiu pymapoBas (yuc- Wia mpanc-u3oMep):

HICOOH HOOCIH
H” >cooH H” cooH
0
H. _COOH H
150 °C
| T | o + Ho
H” COOH H
0
HOOC_ _H 150°C
| —X—
H~ COOH

10.3. Ilpu B3auMOACHCTBUU JABYX MPOCTHIX BEUIECTB, OJHO K3 KOTOPBIX CBETJIO-XKEITHIA Tra3 ¢
OTHOCUTEIFHON IUIOTHOCTBIO MO (ropoBomopoxy 1.9, momydaeTcss CBETIO-KENTash IKUIKOCTb.
MaccoBast oy 6oJiee TSDKENIOTo JEMEHTa B MONTYYCHHOM coenuHeHnn paBHa 58.39%. I[lomyueHnHoe
KUJKOE BEUIECTBO AKTMBHO B3aUMOJIEUCTBYET C pacTBOPOM Tuapokcuaa Hartpud. [Ipum snexktponuse
MOJIY4€HHOTO pacTBOpa ¢ auadparMoit (MPOIyKTHI AJIEKTPONIM3a HE B3aUMOJICHCTBYIOT C PACTBOPOM)
Macca MpOJYyKTOB, BBIICIUBIIMXCS HAa aHOAE 10 Hayajga BBIACICHUS KUCIopoaa, paBHa Mzl1.72 .
Paccunraiite MakCUMallbHYI0 Maccy TOPIUH CylIb(UTa HATPUS, KOTOpas MOXET OBITh OKHCIICHA
MOJTYYEHHBIM pacTBOpoM (/4 6annos).
Pewenue. OqHO 13 pearupyomux BEIIECTB ONPEAEIIIEM 10 €ro MOJIIPHOU Macce:
M =Dyr - M(HF) =1.9 - 20 = 38 r/moub, 310 F, (CBETI0-KENTHIN Ta3).
[TockonbKy (GTOp — CHIIBHEHIINI U3 HEOPTaHUYECKUX OKUCIIMUTENEH, TO B3aUMOCHCTBYIOIIEE C
HUM BELIECTBO sIBiIsieTCA BoccTaHOBHUTENEM. O003HAYMM BTOPOE MPOCTOE BEIIECTBO-BOCCTAHOBUTEID
Kak Z, Torna
Z+n/l2F, > 7ZF,, tne n=1,2,3 ... — cTenleHb OKUCJICHUS dJIEMEHTA Z.
[Ipennonoxum, uro ¢pTop B moiaydeHHOM BemiectBe ZF, sBisieTcst 6ojee Jerkum 3j1eMeHToM. B
TaKOM CJIy4ae 10 yCIOBUIO 3aJa4H:

M
o(Z) = ——~%—=10.5839 , orcrona Mz = 26.7n.
M, +19n
Ecmun=1, 0o Mz =26.7 r/MOJB — TAaKOTO 3JIEMEHTA CO CTENIEHBIO OKHUCIIeHUs (+1) HET.

Ecau n =2, To Mz = 53.3 r/M0/b — TAKOT'0 3JIEMEHTA TOKE HET.



Ecau n =3, to Mz = 80 r/momb — 310 Br.
Torpaa peakiusi B3aMMOACHCTBUSI IBYX MPOCTHIX BEIIECTB:
Br, + 3F, — 2BrF; (BrF; — cBeTiio->kenras )KUIKOCTb ).
[Ipy B3aUMOJEHUCTBUU CO WIEIOYbID MPOMCXOIUT PEAKIMs AUCITPONOPLHMOHUPOBAHUSA Br' ¢
obpazoBanueM x Mosb NaBr, 9x mons NaF u 2x mons NaBrOs:
3BrF; + 12NaOH — 9NaF + NaBr + 2NaBrO; + 6H,0.

9x X 2X MOJb
[Ipu srekTponm3e MoJy4eHHOTo pacTBOpa Ha aHoJIe OyIyT OKUCISATHCS TOJBKO OPOMU/I HOHBI:

2NaBr + 2H,0 —= S Br, (anom) + 2NaOH + HQT(KaTOZl).
X MOJIb 0.5x
Macca BbIICIHBIIETOCS Ha aHO/Ie OpOMa COCTaBISET
m(Br;) =0.5x - 160 = 1.72,

orctoga x = 0.0215 morb.

Cynbsdur Hatpus Oynet okuciaeH 6pomatom Hatpus NaBrOs;, KoToporo B pacTBoOpe COIEPKUTCS
2x=2-0.0215=0.043 moub:

3Na,S0O3 + NaBrO; — 3Na,SO4 + NaBr,
0.043 monn
Orcrona v(Na,SO3) = 3v(NaBrOs3) = 3 - 0.043 = 0.129 mounb,
m(Na,;S03)=0.129 - 126 = 16.25 1.
Omeem: 16.25 1.
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1.2. IlpuBeaure CTPYKTYpHYIO (GOPMYITY KHUCIOTBI, B COCTaB KOTOpOH BXoauT aHMoH OO0, ,
coepxamuii 34 351eKTpoHa. YKaXUTE CTENEHb OKUCEHUs aToma 3 (6 6anios).

Pewenue: Z = 34 — (2 - 8 + 1) = 17, snement O — xyop, anuoH — ClO, . B cocras
xioproBatoii kuciorst HClO, Bxogur CI7. CrpykrypHas hopMylta KHCIOTSL:
H-O-CI=0

2.1. IIpeacraBbTe B oOmIEpUHITOM Bue U Haz3oBuTe coeanaenne Hi4O,N4Cu (6 6annos).
Omeem: [Cu(NH3)4](OH), ruapoxcun tetpaammuameau(1l).

3.4. Ilpu cmemenun 200 mi pactBopa Opomata HaTpusi ¢ KoHmeHTpamuei 0.5 monb/m u 100 mn
pacTBopa xjopuaa pyouaus ¢ KoHueHntpauueit 0.25 mons/n Beiman ocagok RbBrO;. Onpenenute
€ro maccy, eciii npousBeneHue pactBopuMoctd RbBrO; cocramnser 2.0-107%, oGbeMoM ocazka
MOJKHO TIpeHeOpedb (8 6an1os).

Pewenue. ITpoucxoaut peaxuus

NaBrO; + RbCl — RbCl0O;| + NaCl.
Hcxonupie KOInYecTBa COJIEH COCTABISIIOT
v(NaBrO3;)=c- V=0.5-0.2=0.1 mons;
v(RbCl) =0.25 - 0.1 =0.025 mo7b.

O0bem obOpazoBaBmierocsi pacrsopa paseH 0.2 + 0.1 = 0.3 n (oO6beMoM 00pazoBaBIIETOCS
ocajika mpeHeoperaem).

IycTh BEIMANO x Molb ocaaka RbBrO;. Torma mpousseneHHe KOHIEHTpaluii HoHOB Rb™ u
BrOs™ B pacTBOpE TOJDKHO PaBHATHCS MPOU3BEACHHUIO pacTBOpUuMOCcTH RbBrOs:

IIP = [Rb'][BrO; | = O.1=%) 0025=%) _, o102,
0.3 0.3

[Tonyunsiock KBaipaTHOE ypaBHEHHE:
x> —0.125x + 0.0007 = 0.
D =0.0156 —0.0028 = 0.0128.
0.125+0.113

2
Kopnu ypaBnuenus: x; = 0.0628 u x, = 0.006 (moib).
[lepBbIit KOpeHb HE moaxoauT, T.K. 0.0628 > 0.025 m wTOorOoBas KOHIICHTpamus Opomart-
aHMOHA OKa)XeTcs OTpHIareabHOW. 3HauuT, KonmdectBo RbBrO; cocrasmser 0.006 monb, ero
Macca paBHa

X12 =

m(RbBrO;) =v-M=0.006-213 =1.28 .
Omeem: 1.28 T 6Gpomara pyouaus.

4.3. [Ipu cropaHum CMECH JBYX OPTaHHMYECKUX COCTMHEHUA 00pa3yOTCs TOJIBKO YTIIEKHUCIBIN Ta3 ’
Bosa. OOmast Macca MpoOJyKTOB CropaHusi paBHa 24 T, a MaccoBas JoJs yriepoaa B Heil — 15%.
VYcTaHOBHUTE KavyeCTBEHHBIM M KOJIMYECTBEHHBIH COCTAaB HMCXOJHOW CMECH, €CIIM W3BECTHO, YTO
MaccoBasi JI0JIisl BoJopoJia B Hell coctaBisiet 15% (8 6annos).

Pewenue. Tlo ycnoBuio, B cOCTaBe OPraHMYECKUX COEIMHEHUN MOTYT HaXOIUTHCS TOJBKO
yIJIepo/i, BOAOPO U KHCIOPO/I:

CH,0. + ((2x +y)/2 — 2)O2 — xCO, + 0.5yH,0.

Eciu o(C) = 15%, Torma m(C) =0.15 - 24 =3.6 1, v(C) = 0.3 momb, m(CO;) =13.2 1.

Torma m(H,O) = 10.8 r, v(H,O) = 0.6 momas, v(H) = 0.12 mMob.

Baxwnsriii BeiBoa: v(C) : v(H) = 0.3 : 0.12 = 1 : 4. Takoe COOTHOIIIEHHE BO3MOXKHO TOJBKO MpHU
x =1, y =4, cnegoBaTeiabHO, €IUHCTBEHHO BO3MOKHBIE HCXOJHBIE BellecTBa — 3T0 MeTaH CHy u
meranon CH;OH.

[Tycts V(CHy4) = n, v(CH30H) = m, Torna n + m = 0.3, 1. k. v(C) = 0.3 MOb:



0.15=(4n + 4m)/(16n + 32m),
2n=m,
n=01,m=0.2,
v(CHy) = 0.1 monb, v(CH30H) = 0.2 Mo,
m(CHy) = 1.6 7, m(CH;0H)=6.4r.
Omeem: m(CHy) = 1.6 T, m(CH;0H)=6.4r.

5.7. HaBecky cmecu mutpara prytu(ll) m autpara xenesa(Ill) 17.84 r npokanunu npu Temmeparype
Boiie 400°C. Ilonydennas razoBasi cMech Oblila MPOIyIIEHA Yepe3 PacTBOP THAPOKCHIA JUTHUS.
OO0BeM mporIeanmero yepe3 pacTBop rasza (HemorjaoTuBInerocs) coctaBui 489 mi (npu 7' = 298 K,
p =1 atm.). PaccunraiiTe MaccoBbIe I0JIM BEUIECTB B UCXOAHON HaBecke (/0 6anios).
Pewenue. PaznoxxeHue ra3oBoil cMeCH MpHU NPOKATUBAHUH:
Hg(NO3)2 — Hg +2NO,1T + 021
X 2x X
4FC(NO3)3 — 2Fe203 + 12N02T + 302T
y 3y 0.75y
ITornomenue ra3oBoil cMecH pacTBOPOM IIEJIOUN B IPUCYTCTBUU KHCIIOpPOJA:
4LiOH + 4NO; + O,— 4LiNOs + 2H,0.
I'a3, mpomeamuii yepes mea04b, — 3T0 U3OBITOK O,, €ro KOJIMYECTBO:

V(O02)oer = p-V._ 0489 =0.02 moab O He MPOpearnpoBalIo.

R-T 0.082-298
V(02)oer = (0.75y + x) — 0.25(3y + 2x) = 0.5x,
x=0.04 monb.

v(Hg(NO3),) = 0.04 moub,
m(Hg(NO3);) =0.04 - 325=13,
o(Hg(NO3),) =13 /17.84 = 0.43 (uu 73%),
o(Fe(NO3)3) =0.27 (umu 27%).

Omeem: ®(Hg(NO3),) = 73%, o(Fe(NO3)3) = 27%.

6.3. IIpu coxuranum razoBoil cMecu 3TaHa W IponaHa BblAenuiaoch 8.56 kJx temna. IIpomykTsl
CropaHus OBLIM TMOCJIEIOBaTEeIbHO TMPOMYIIEHbl Yepe3 XJOPKAIbLUEBYI0 TPYOKy © 51
TUCTHJUTHPOBAHHOW BOJIBI, MPU STOM Macca XJIOPKAIbIMEBOH TpyOKH yBenudmiach Ha 279 wr.
Paccunraiite pH BoxHoro pacrsopa, ecin K (H,CO3/HCO3) = 4.27-107, a TeIUIOThl cropaHus
3TaHa u mponaHa paBHbl 1561 kJ/Monb u 2222 k/[x/Monb cooTBeTCTBeHHO (/0 6a1108).

Pewenue. Peakuuu cropaHus BEIECTB:
C,H¢ + 3.50, — 2CO;, + 3H,0

X MOJIb 2x 3x
C3Hg +5 02 i 3C02 + 4H20
y MOJIb 3y 4y

Macca XJIOpKaJdbIIMEBOH TpPyOKM yBEIMUYWJIACh 3a CYET [OIJVIOIIEHUS TapoB BOJBI,
cnenoBarensHo m(H,O) = 0.279 r, v(H,O) = 0.279 / 18 = 0.0155 mons. CocTaBUM W peIImm
CUCTEMY YPaBHECHMIA:

{1561x +2222y =8.56

3x+4y=0.0155

x =0.0005 monb, y=0.0035 moJib.
3HauuT, B pe3ynbpTare cropanus oopazoBasoch V(CO,) =2x + 3y =0.001 + 3-0.0035 = 0.0115 mons.
Vraekucieii ra3 noriomiaercsa soxoit: CO, + H,O — H,COs.
c(H,CO3)yex =v/V'=0.0115 /5= 0.0023 momn/m.
B pe3ynbTare quccounanuy yrojabHOW KUCIOTHI

H,CO; = H + HCO;



0.0023—z z z
_ [H*][HCO;] _ z2 - z?
[H,CO,] 0.0023—-z 0.0023

[H']=+0.0023-4.27-107 = 3.134-10"° Mo/,
pH=-lg[H']=4.5.

=427-10"

JIAC

Omeem: pH =4.5.

7.8. Pacumdpyiite cneaymomyr cxemy NpeBpalleHni, HAMUIINTE YPABHEHUS COOTBETCTBYIOIIUX
peaKIuii, yKaKuTe yCJIoBHs BX MpoTekanus. [IpuBenure cTpykTypHbIe PopMyIibl coenuHeHUN A-J1;

r

/
A— b —=B \?¢
A rtne B - sranon (12 6annos).

Pewenue. OnuH U3 BO3MOKHBIX BApUAHTOB PELLICHUS:
C;Hs — C;HsOH — CH3COOH — CH3COONa

NN

| CH3COOC,H;s
1) C,H, + H,0 5 C,HsOH,
2) 5C,HsOH +4KMnO, + 6H,80; — SCH;COOH + 4MnSOy + 2K,S04 + 11H,0,
3) CH3COOH + NaOH(p-p) — CH;COONa + H,0,

4) CH_?,COON& + C2H5BI' — CH3COOC2H5 + NaBr,

H,O

5) CH3;COOC,Hs + NaOH — CH3COONa + C,HsOH,

H+

6) CH;COOH + C,HsOH = CH3;COOC,H;s + H,O.

[pyroii BapuaHr:
CH4 — C;HsOH — CH3CHO — CH3;COOH
~
CH3;COONH4

8.3. Hanumure ypaBHEHHUs peaklUil IPUBEACHHBIX HW)KE MPEBPALLEHUN U YKa)KUTE YCIOBHS HX
npoBeaeHUs (X — BEIIECTBO, coepxkaliee Kaiaui, Y — BeIEeCTBO, COJIepKalllee aTFOMUHU):

JJIEKTPOIIN3 PACTBOPA,
mmapparma Na,CO; p—p

KClO; — KCl > X — K[AI(OH)4] = AIC; ——— > Y — KAIO;,
(12 6annos)

Pewenue.

1) KCIO; ——> KCl + 1.50,

JIEKTPO/IH3 PACTBOPA,
Jwmadparma

2) 2KCl + 2H,0 > Hyt + Cl1 + 2KOH,

3) KOH,, + AI(NO3); — K[AI(OH),] + 3KNO; (w1 KOH,., + AI(OH); —> K[AI(OH),])
4) K[AI(OH)4] + 4HCI — AICl; + KCl + 4H,0,

5) 2AICl; + 3Na,CO; + 3H,0 — 2A1(OH);| + 3CO,71 + 6NaCl,

6) Al(OH)3.5 + KOH,;, —==— KAIO, + 2H,0.
Omeem: X — KOH, Y — AI(OH)s.




9.6. B pesynbpraTe peakiuu KapOOHOBOH KHCIOTHI ¢ OyraHoysioM-1 momydeHo 6.48 T CIIOXHOTO
apupa ¢ BeixogoM 75%. Ilpu momHOW HEUTpanmM3alMKM TAaKOTO KE KOJIWYECTBA 3TOH KUCIOTHI
BOJHBIM PacTBOPOM THIpPOKcHIa Oapusi oOpazoBaioch 9.56 r comu. YcranoBute (opmyny
KapOOHOBOM KUCIOTH. UTO MPOUCXOAUT C ATOM KUCIOTOM mpu HarpeBanuu g0 150°C? Hanumure
ypaBHEHUS MPOTEKAIOIMNX peakuuid (14 6annos).
Pewenue. KapboHoBasg KucIOTa MOXET OBITH OJHOOCHOBHOM WJIM MHOTOOCHOBHOM.
0O603HaYUM OCHOBHOCTb KHCIIOTHI uepe3 /. Peakiiuy KUCI0ThI CO CHUPTOM U IIENI0YbIO:
R(COOH), + nC4HoOH — R(COOC4Hy), + nH,O
R(COOH), + n/2Ba(OH), — R(COO),Ba,; + nH,O
m(3PUPA) reop. = 6.48 - 0.75 = 8.64 1.
v(kucnotsl) = v(conu) = v(adupa)
m(comn) / M(commn) = m(3¢upa) / M(a¢pupa).
[TycTe MongpHas macca panukaina R paBHa x, Torma:
9.56/(x+112.5n) =8.64 / (x + 101n),
x =T7n,
IIpu n =1 x =7 (Takoro pagukaia HeT), npu 1 = 2 x = 14, 3to pagukan —CH,—, kucnora —
manoHoBast HOOC-CH,—COOH.

HOOC-CH,~COOH —“— CH3;COOH + CO,.

10.8. IIpu B3auMOAEHCTBUU OBYX MPOCTHIX BEIIECTB, OJHO M3 KOTOPBIX — YEPHBIE KPUCTAILIBI C
¢uoneToBsIM OTOJIECKOM (OTHOCHTENIbHAS IIOTHOCTH MApOB JTAHHOTO BEIMIECTBA IO a30Ty paBHA
9.07), mony4aroTcsi KpacHbIe KpUCTAIIBI. MaccoBas 7oJ 6oJiee JIETKOro 3JeMEHTa B TOJTyYCHHOM
coequHeHnn paBHa 21.846%. IlosnydeHHblE KpacHble KpUCTAJUIbl aKTHMBHO B3aMMOJEMCTBYIOT C
pacTBopoM TuIpokcuaa Harpus. llpu snexkTponamse MONy4eHHOTro pacTtBopa ¢ auadparmoit
(IpOAYKTHI 3JEKTPOIN3a HE B3aUMOJIEHCTBYIOT C pAaCTBOPOM) Ha aHOAE BblAenseTcs 7.21 T BelecTB
70 Hayayla BbLAENIeHUs Kuciopoja. Paccuuraiite MakcuManbHbIH 00BEM cepHUCTOro rasa (H.y.),
KOTOPBIA MOXKET OBITh OKUCIICH TTOTYYEHHBIM PACTBOPOM.
Pewenue. OnHo U3 pearupyrommx BEUIECTB ONMPEAEIEM 0 €ro MOJISIPHOM Macce:

M = Dy, - M(N;) =9.07 -28 =254 r/monb, 310 I, (4€pHBIe KPUCTAILIBI C PUOTIETOBBIM OTOJIECKOM).
HNox moxkeT pearmpoBaTh C JPYrUM BemiecTBOM (0003HauMM ero 4depe3 Z) nubO0 B KauecTBe
BOCCTaHOBUTEIIA, JIU00 B KadecTBe OokuciuTenas. Ecim I, — BoccTaHOBUTEIL, TO Z — OKHCIIHMTENb,
TOrAa

L, +2nZ — 217,
JloruuHo TPENNONOKUTh, YTO HOJI B TOJYyYeHHOM BemiecTBe 17, sBnsercs Ooiee TSHKEIBIM
anemMeHToM. Torna rno ycioBuio 3aa4u

o@Z)==—"™Mz___ (21846, orciona 0.78154nMy = 27.74442.

nM, +127

Ecoun =1, to Mz = 35.5 r/mMmonb — uckomslii 3mement Cl.
Torpaa peakiusi B3aMMOACHCTBUSI IBYX MPOCTHIX BEIIECTB:
I, + Cl, — 2ICI (IC] — xpucTaasl KpaCHOTO L[BETA).

[Ipy B3aMMOMCHCTBUM CO IIENOYBI0 HMPOMCXOIUT PEakKlys AUCIPONOpLUOoHHMpoBaHus I ¢

obpazoBanuem x mosb Nal, 1.5x mons NaCl u 0.5x mons NalOs.
31CI1 + 6NaOH — 3NaCl + 2Nal + NalO; + 3H,O0.
I.5x x  0.5x momnb

[Ipu smekTponu3e MoJIy4eHHOTO pacTBopa Ha aHoxae Beiaensercs I, u Cl, 3a cuer okuciaeHus
HOAUA- U XJIOPU-UOHOB (MOJAT HATPHsI DJIEKTPOJIM3Y HE MOJBEPraeTcsi U OCTA€TCS B pacTBOpPE U
MOCJie OKOHYaHUS 3JIEKTPOIN3a):

2Nal + ZHQO w) IZ (aHOI[)+ 2NaOH + HZT(KaTOI[)
X MOJIb 0.5x

2NaCl + 2H,0 —T s Cl, (anom) T 2 NaOH +H2T(KaTOI[)



1.5x Monb 0.75x
Macca mpoIyKTOB, BBIJICIIMBIINXCS HA aHOJIE:
m=m(Iy) + m(Cly) =0.5x - 254 + 0.75x - 71 =7.21,
orcroga x = 0.04 Mounb.
CepHUCTBIH Ta3 Oy/eT OKKCIIeH noaaToM HaTpusi. KoiamuecTBo nogara HaTpusi COCTABIISIET
v=0.5x mons = 0.5 - 0.04 = 0.02 Mo1B.
NalO; + 35S0, + 6NaOH — Nal + 3Na,SO,4 + 3H,0.
0.02 moinp
Orcrona v(SO;) = 3-v(NalO3) = 0.06 mob.
V(SO,) =0.06 - 22.4 = 1.344 1.
Omeem: 1.344 1.
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