8 kiace
3ananmue 1.

1. ITocnenoBaTenbHO paccunTaeM KOJMYECTBO TpaH B 1 anTekapckoM (yHTE:
N(ynumit) = 12

N(apaxm) =128 =96

N(ckpynyn) = 96-3 = 288

N(rpanoB) = 288-20 = 5760 (1 6aw1)

2. Maccy 1 rpana MOXKHO HaWTH 11O IPONOPLIVH:
rpana) = (1:358.3)/5760 = 0.062 r (1 6aJw1)

3. Pacuert cogeprkanus 3(pUpHOTO Maciia B MOPOLIKE:

TpaBbl) = m(nopoiika) ®(tpasbl) = 20-0.4 = 8 rpan

>¢upHOro macna) = m(tpassl): ®(3¢pupHOro Macna) = 8-3-102 = 0.24 rpan

11BeTOB) = m(mopoika) o(uBetoB) = 20:0.6 = 12 rpan

s¢upHOro macna) = m(useros): ®(3¢pupHoro macna) = 12-5:102 = 0.6 rpan
sapupHoro macna B nopoiike) = 0.24 + 0.6 = 0.84 rpan = 0.052 r = 52 mr (2
0aJ1a)

B nopuwnu coka:

coka) = 2 yHiuu = 1/6 antekapckoro ¢pynrta = (1/6)-358.3 =59.72r

s¢upHOro macna) = m(coka) o(3duproro macina) = 59.72:10% = 0.572 r = 572 mr
(2 6anna)

B HanuBKe Ha OCHOBE TPABHI:

npaxmbl) = 1/96 antekapckoro ¢ynra = 358.3/96 =3.732 r

s¢upHOro Macna) = m(tpassl):0(3¢upHoro Macia) = 3.732:3-102 = 0.112 r = 112
Mmr (2 6aaJia)

B HanmBKe Ha OCHOBE IIBETOB:
s¢upHoro macna) = m(usetoB) o(3¢pupHOro Macna) = 3.732-5-10% = 0.187 = 187
Mmr (2 6asJia)

Hanuska Ha HanunBka Ha
ITopomok Cok
OCHOBE TPaBbl OCHOBE I[BETOB
52 mr 60 mr 112 mr 187 mr

4. Beipazum OTHOIIIEHHWE MACChl MEIU K MOJISIPHOW Macce COCIWHEHHUS B OOIIEeM
BUJIE:
M (Cu) ~ 65
M (CuSO, -nH,0) 64+32+64+18n
Pemienue nanHoro ypaBHeHus 1a€t n = 5. @opmyna Bemiectsa CuSO4-5SH,0 (2
0as1a)

=0.255




3ooTHUKA) = 1/84 anTexapckoro ynTta =358.3/84 =4.265 1

C12H2,01, B otHOM mopotiike) = Y2 m(30n0THHKa)/4 = 4.265/8 =0.533 1
C12H2011) = m*N/M = 0.533:6-10%°/342 = 9.4-10* (2 6a/1a)

C

®(Cu B CuS0O4-5H,0) = M(Cu)/M(CuSO4-5H,0) = 64/250 = 0.256

@ (€ ayrom (Lo Hz0G)4@p@n F=30008620L50-0701 2 r

nopomika) = m(Ci2H2,011) + m(CuSO4-5H,0) = 0.533 + 0.047 =0.580 r

®(Cu B mopomke) = m(Cu)/m(nopomka)-100% = 0.047/0.58-100 = 8.1% (2
0aJa)

O B CuSO4-5H,0) + m(O B C12H2,04))

®(O B CuSO4-5H,0) = N(O)-M(0O)/M(CuS0O4-5H,0) = (4-16 + 5-16)/250 = 0.576
CO(O B C12H22011) = N(O) -M(O)/M(ClezzO“) =11-16/342 =0.515

O B CuSO4-5H,0) = m(CuS0O4-5H,0) - 0(0) = 0.047-0.576 = 0.027 r

O B C12H22011) = m(C12H22011)'(D(O) = 0.533'0.515 = 0.274 Tr

0.301r

®(0) =0.301/0.58-100 = 51.9% (2 6axn1a)

Bcero makcumym 18 6asioB
3ananmue 2.

1. CTreneHu OKMCIEHUSI KUCIOPOJa U BOJAOPOAA paBHbl —2 U +1 COOTBETCTBEHHO.
Torna, 0003HauUMB CTENEHb OKUCIEHUs cepbl Kak x, 1 HpSO4 MoxkHO 3amucath
ypaBHEHHUE:

2:(+1) +x+4-(—2)=0

x=24-21=+46

AHaOTMYHO HAaXOAATCS CTENEHU OKHUCIEHUS Cepbl M XJIOpa B OCTABIIMXCS
COEJIMHEHHUSX

H,SO, H2803 H,S HzSzOg KClOg C&(ClO)z NaCIO4 A|(C|Oz)3

+6 +4 ) +2 +5 +1 +7 +3

(kaxknasi creneHb okucaeHus mo 0.5 6asia)
CrpykrypHas dhopmysa TuocepHoi kuciotsl (1 6aswn):
HO—%—OH
B nanHOM coenrHEHNH cepa IposBIISIET BaJeHTHOCTH 2 M 6 (1o 0.5 0asuia)

3.CtpykrypHble popmyiibl KUcIOT (1o 1 6asny):

H3PO, H3PO3 H4P,07

; ; ? ¢

P""-- LN P ~

~"\ ~OH HO” 1 “OH ~\~0""\ OH
HO \OH H RO E)H OH




Cea3p P—H cnaGononsipHas, mosromy oOHa He OyIeT OTIICIUISIThCA MpHU
JIMCCOLMAIINKN M 3aMEIAThCsl HA aTOMbl MeTajuioB. TakuM 00pa3oM, OCHOBHOCTH
KHUCJIOT — KoJnuecTBO cBsizeit O—H (mo 1 0asuny)

. JIIs KaKaoro BeIISCTBa COCTABIAETCSA ypaBHEHHE, aHAJIOTM4YHOE I.1, 3a X
0003HaYaeTCsI HEU3BECTHBIA HHIEKC:

Aly(SiO)Fx
2-(+3) + 1-(+4) + 4-(-2) + x-(-1) = 0
X=6+4-8=2

C213V+3x(8 i 04)3

3:(+2) + x-(+3) + 3-(1-(+4) +4:(-2)) = 0
X=(-6-3(-4)/3=2
CaloAI4Mg2(SiO4)5(Si207)2(OH)x
10-(+2) +4-(+3) + 2:(+2) + 5-(1-(+4) +4:(-2)) + 2:(2:(+4) + 7(-2)) + x:(-1) =0
X=20+12+4-54-2-6=4
[P**Mo0*®1,04]*

1-(+5) + 12-(+6) + x(-2) = -3
x=(5+72+3)2=40
[M0*°25M0*°x0418(H20)s58(OH)14]**
5+x(+6)+418-(-2)+ 14:(-1)=-26
x=(-26—-140 + 836+ 14)/6 =114

Al (Si04)Fx Ca3V+3x(SiO4)3 [P+5M0+6120x]3_
2 2 40
CapoAlsM gz(S [ 04)5(5 [ 207)2(0 H)x [M 0+528M0+6x0418(H20)58(OH)14]26_
4 114

(mo 1 6amty)

Bcero makcumym 17 6as10B

3aganmue 3.

1. Maccy B Bbryucium ucxozs U3 3aKOHa COXPAHEHUSI MACChI:
m(A) + m(B) = m(C) + m(D)
m(B) =1067 + 665.4 — 1000 = 732.4 kr (1 6am).

[Tockonmbky D um B — raspl, ux oO0BEMBI OyayT COOTHOCUTBHCA TaK K€, Kak
cTexuoMeTpudeckue KodpduimenTrl, To ectb 005éM D Oynet cocraBmars 8/11 ot
o0néMa B, mm 513.4-8/11 = 373.4 m* (2 6aJ1a).




2. Jlmst razoB B u D m3BecTHBI 1 Macca, u 00bEéM. Tlocnequuii mo3BoIsieT HANTH
KOJIMYECTBO BEIIECTRA:

B)=513.4/22.4 = 22.92 xMo1b

D) =373.4/22.4 = 16.67 xmoJIb

3HaHWE KOJIMYECTBA BEIIECTBA U MACChI IMO3BOJISIET BEIUUCIUTH MOJIIPHBIE MACCHI:
B) =732.4/22.92 = 32 r/monb

D) =1067/16.67 = 64 r/mo1b

XOTs CylIecTByeT HECKOJIBKO Ta30B € MOJSIpHON Maccoil 32 r/mMonb, Hambonee
pa3yMHbI BapuaHT Juisi B ¢ yuérom koHTekcTa 3a1aun — kuciiopoa Oz (1 6aswr).
Torma D — BepositHee Bcero, okcun. Cpeau razoo0pa3HbIX OKCHUIOB MOJISIPHOM
Maccoit 64 oomamaer SO: (1 6a/n). Peus uaér 06 ookure cynbpuaHOTO MUHEpAa.

KonunuecTBo BemiecTBa A BABOE MEHbIIIE, yeM D, To ecTh 8.34 KMOJIb.
A)=1000/8.34 = 120 r/monb

Onna dopmynbHas equHUIA A COJAEPXKUT JBa atoMa cepbl (64 1/mMonb). 3a ux
BBIYETOM IOJTY4aeM OCTATOK 56 I/MOJIb, COOTBETCTBYIOIIMI xene3y. Dopmyna A —

Torma C — oxkcun skerne3a. Mcxoms w3 MOJSPHOHW MacChl WM BHJA ypaBHEHUS
peaKIm, MOXKHO MOJIY4YHTh, yTo 3T0 Fe203 (1 0asw).

UCIIONB3YIOT Juisi monyyeHuss cepHoil kucinotel E - H2SOs4 (2 0Oana).
[IInpokonocrynuoe xuakoe Bemecrso G — H2O (1 6amai). Ha mpomexxyrounoi
ctaauu oopaszyercs Tpuokcus cepsl F — SO3 (1 6asmw).

2S0; + 02 =28S03 (1 6aswr)

SO; + H20 = H:SO4 (1 6aJwi)

4. BMecTo 4YHCTOTO KHCIOpOAa MPH OOXKHIe MOXHO HCIIOIb30BaTh €ro
ecrecTBeHHYI0 cMmech ¢ a30ToM (H — N2 (1 6aun)) — Bo3ayx (1 6asa). O6sEMHOE

coJiepKaHHue KHUCIIOpoJa B Bo3ayxe cocrarimsieT 21 %, moaToMy o0BEM BO3myxa
coctasut 513.4/0.21 = 2445 m* (2 6ama).

Bcero makcumym 18 6as10B

3aganmue 4.

Z

n

¢M2 D0as1a)

n:20° = 33510 cm® = 33.5 a1 (2 6as1a)
MOJTb

97.5 r (2 6anna)

)=1598=147r
p-pa HoSO4) = 147/0.1 = 1470 T
V(p-pa HySO4) = 1470/1.066 = 1379 ma (2 6a/11a)



Ha miapuk aeicTByeT BbITalKHMBalolasi cujla, paBHas pgV, Tie p — IJIOTHOCTh
cpennl (Bo3myxa), paBHas 29/22.4 = 1.29 r/n = 1.29 kr/m>. BenuunHa cuiisl paBHa:
TsbkecTd F = mg, rie m — moJiHasi Macca mapuka ¢ rpy3om, otkyaa m = 0.424/9.8 =
0.043 kr =43 r. 3a BeiueToM 3 T Hy 1 3 1 06onouku Ha rpy3 ocranercs m = 37 r (4
0asu1a).

Hapnenne nomxkHo uaMenuthesa Ha (0.3 — 0.03) = 0.27 atm = 205.2 MM pT. CT.
Takoe nsmenenne coorBeTcTByeT BbicoTe 205.2-11 = 2257 m (2 6as1a)

Bcero makcumym 14 6ansion



9 Kiacc
3apanue 1.

1. lupokass pacnpOCTpaHEHHOCTh MHUHEPAJIOB, a TAK)KE BBINAJCHUE OCAJKa B
peakiu ¢ “oHaMu cepedpa cBuaeTenbeTByeT 0 ximopuaax. X — NaCl (ranur), Y —
KCl (cnabBun), Z - KCI:NaCl (cuabBunuT) (o 1 6aaay 3a ¢popmyay u no 1
0aJ1y 3a Ha3BaHMe KAKI0T0 BellecTBA)

2. B uyuctom NaCl maccoBsle gonu MeTamia u xjnopuaa pasHbl 39 % u 61 %, B KCl
— 52 % u 48 %. Ilpu ux cMenieHuu MaccoBasi JOJs METAJUIOB OyleT CHHXKAThCA,
MaccoBasi J10JI XJIOpa — MEHATHCA B UHTEpBaJe OT OJTHOTO KpalHero 3HadeHus (61
%) k apyromy (48 %). IToaTomy MaccoBast nosist 50 % BO3MOXKHA JI Kajdusl WU
XJIopa.

Paccmotpum cnyuait ¢ kanueMm. CocTaB COEIUHEHMsI ¢ MOJBHON J10JIEH XJIOpHaa
HaTpus a MoxkHO 3anmucarb popmynoit (NaCl),(KCl),.,, ero MonsipHast Mmacca paBHa
a)) x 0.5, monmyuum a = 0.056, coctaB (NaCl)o.os6(KCl)o.944 (2 0as1a).

B cinyuae xsopa k 0.5 HeoOxoaumo npupaBHATH ApoOb 35.5/(58.5a + 74.5(1-a)),
yro naét a = 0.219, cocraB (NaCl)o.219(KCl)o.7s1 (2 0asna) (pesynsrar MOXKeET
HE3HAYUTEIHPHO OTAMYATHCS TPU HUCIOJB30BaHWM 00JIee TOYHBIX 3HAYCHUUN
aTOMHBIX Macc).

3. Ilpu nobGaBnennun HUTpaTa cepedpa K pacTBOPY CMECH XJIOPUAOB HATpHUs U
KaJIMs BBIMagacT ocamok xjaopuaa cepeopa: Ag™ + Cl = AgCl| (1 6ai)
KonmnuectBo xnopuaa coctasusier 1.00/143.5 = 0.00697 mosnb. OOuiee KOJIMYeCTBO
BeIlleCTBA XJIOPUAOB HaTpus U Kaius Toxe 0.00697 moinb, a cpeaHsis MOJspHas
macca — 0.5/0.00697 = 71.7 v/monb. IlpupaBHuBas 310 K 58.5a + 74.5(1-a),
noyuuM a = 0.175, coctaB (NaCl)o.175(KCl)o.s25 (2 6as1a).

4. 82 T pacTtBOpa IUIOTHOCTBIO | TI/MJI OTHAJIM KOJIWMYECTBO TEIIa, pPaBHOE
82:1.372-4.2 = 472.5 JIx. YnenwHas TEmjioTa pacTBOPEHUsI cOCTaBUT -472.5/2 = -
236 x/r (1 6au1); MObHAS Beu4rHa OyzeT paBHa -236-74.5 = -17600 dx/moun
(1 6as)

5. B cnyuae 2 r NaCl konnuectBo BemiectBa coctaBuT 2/58.5 = 0.0342 monb, a
KOJINYECTBO OTHAaHHOW pacTBopoM TemnoTel — 0.0342-:5100 = 174.4 [Ix. PactBop
oxnaautcs Ha AT = 174.4/(82-4.2) = 0.506 °C (1 6aJw1)

6. PacTBop moTepsi KOJIMYECTBO TEIUIOTHL, paBHoe 93.5:1.000-4.2 = 392.7 Jlxk.
[Tyctp pactBopmiiocs x moib NaCl u y mons KCI. Torna:

Otkyna x = 0.0498 u y = 0.0079. IIpu TakoM COOTHOILIEHHH KOMIIOHEHTOB COCTaB
MOkeT ObITh BhIpakeH popmynoii (NaCl)o.sesz (KCl)o.137 (3 6asna).



Bcero makcumym 19 6as108
3ananmue 2.

[lo ommcanuto snemMeHTa (yKa3aHHME Ha MPOUCXOXKICHHE Ha3BaHHE, OJIU30CTh
CBOMCTB K CBOWMCTBaM aJIOMUHHUS) MOXHO YCTaHOBUTH, 4To X — Ga. Omnako
MOXHO paccUuTaTh MOJSIpHYIO Maccy X dyepe3 coenuHeHue Xs. [lockonbky Xs
OTHOCHUTCS K KBacllaM W oOpa3yeTcs mpu nobdaBieHnn K X7 cyilbdara aMMOHUS,
MOXKHO TIPeAnoaokuTh, uTo Xg uMmeeT dopmynry (NH4)X(SO4)212H,0. 3Has
MacCOBYIO J0JIt0 X B KBAaCIIaXx, MOKHO COCTaBUTh CIIEYIOIIEE YPABHEHHE:

(X) = 0.1411 = MX)
O = T M) +14+4+96-2+12-18

Pemenue nanHoro ypasHenus naet Ham M (X) = 70 $, 9T0 cooTBeTcTBYeT Ga
(1 6am).

@opmyasl BemecTB (1m0 1 6ayty 3a gopmyJry):

X1 Xz X3 Xa Xs
GaCls-6H0 GaCls GazxHe* Na[Ga(OH)s] | Ga(OH)s
Xe X7 Xs Xg
Ga.03 Gaz(S04)3 (NH4)Ga(S04)2:12H-0 Ga.0

* 3a popmyny GaHs - 0.5 6ama

YpaBHeHus peaKkUMid:

1) 2Ga + 6HCI + 12H,0 = 2GaCls-6H:0 + 3H>

2) GaClz-6H20 + 6SOCI; = GaCls + 65O, + 12HCI

3) 2Ga + 3Cl2 = 2GaCls

4) 4GaCls + 3LiAIHs = 2Gaz:Hs + 3LICI + 3AICI;3 (Bapuant ¢ 4GaH3
OIIEHNBAETCS MOJTHBIM 0AJIJIOM)

5) 2Ga + 2NaOH + 6H.0 = 2Na[Ga(OH)4] + 3H:

6) Na[Ga(OH)s] + CO2 = NaHCO3 + Ga(OH)3

7) 2Ga(OH)s = Ga203 + 3H:0

8) 4Ga + 30, = 2Ga.03

9) Ga203 + 3H2S04 = Gaz(SO4)3 + 3H20

10) Ga.0s3 + 4Ga = 3Ga20

11) (NH4)2SO4 + Gaz(SO04)3 + 24H,0 = 2(NH.)Ga(S0a4)2-12H,0
(mo 1 6a)Ty 3a ypaBHEHHE)

Bcero makcumym 21 0an



3aganue 3.

Ecnu cuurtars pasnokeHue MOJIHBIM, TO Macca MPOIYKTOB pa3oKeHUS X paBHa
Macce MCXOMHOM COJM, TO €CTh 1 I, a 00béM — 00bEéMY cocyna. Torma mioTHOCTh
BelecTBa B cocyae coctaBuT 1 v/ 1 1= 1 r/a (2 6anaa). KonmnuecTBo BeliecTsa
paccunTaeM no ypaBHeHuto MenpeneeBa-Kianeiipona:

0.044 moub (2 0as1a)

CpenHio MOJISIPHYIO MacCy MOXKHO PacCUMTATh KaK OTHOIIEHUE MACChl Fa30B K UX

KOJINYECTBY:
M, =1/0.044 = 22.73 r/moab (2 6as1a)

Paznoxxenue 6e€3 oOpa3oBaHusi TBEPAOTO OCTAaTKa M HEOObIIAs CPEIHSSI MOJISIpHAs
Macca Ta30B YKa3blBaIOT HAa OTCYTCTBHME MeETajjla B COCTaBE COJIM, IMOATOMY
HamOoJiee BEPOSTHBIM BapuaHT — COJM aMMOHHUS. Eciu mpennonoxuTb, 4TO
pazioxeHue npoxoaur mo cxeme X — nNHj3; + Z, rie Z — ras, o6pa3yoomuiics npu
Pa3NIOKEHUU aHWOHA, TO CPEIHSSI MOJISipHasi Macca MPOIYKTOB pas3sIoKeHUs Oyner
3a/1aBaThCSl BHIPAKEHUEM:

_17n+M(2)

~ n+l

n = 1 maér M(Z) = 28.5 r/monb; noaoOpaTh ra3 ¢ TakOW MOJISPHOM Maccou
3aTPYIHUTENBHO. n = 2 naét M(Z) = 34 r/mMoib, 4TO MOXKET cOOTBETCTBOBaTh H)S.
Torga X — (NHa)2S (2 0a1a).

cp

(NH.)S = 2NH; + H;S (2 6a.u1a)

Hemnonnoe paznoxenne X mMoxker nare rugapocyibdua ammonus NH4HS — Y (2
0aJs1a).

KomuuectBo BemectBa B 1 r NH4HS cocramser n = 1/51 = 0.0196 wmoub.
KomuuectBo mpoayktoB paznoxkenuss — NH; u H,S — BaBoe Oombliiie, To €cCTh
0.0392 moisb. DTH ra3sl DOJDKHBI co3marh aaBieHue 1162/750-100 = 154.9 xlla.
Hcnone3ys ypaBHeHne MenaeneeBa-KianepoHa, BEIpa3uM TEMIIEPATYpPy:
0aJ10B)

Bcero makcumym 18 6asi10B
3ananme 4.

Qp(2) = Qosp(C3Hs) - Qusp(C3Hsg) = 105 — (-53) = 158 kJI:x/moun (2 6asn1a).
Qp(6) = 8Ec-H + 2Ec-c — EH-H — 3Ec-c — 6Ec-H = 2EC-H_ EH-H — Ec-c = 4102 — 350 —

2. O603HaYUM PHEPTUIO UCKAKEHHOM CBSZU Ecx.c*, TOTYUUM:

E

&

Ec-c — EHH — 3Ec*-c* — 6ECH = 2EC-H + 2Ec-c — EHH — 3Ec*-c* =158 KI[}K/MOJ'II)
Ec.c— Enqn-158)/3=(410-2 +350-2 — 436 - 158)/3 = 309 x/I:x/mMoub (3 6anaa)



Qp(a) = Qerop(CsHe) + 3Qerop(Ha) = Qerop(CsHiz) = 3300 + 286-3 — 4200 = -42
k/:x/mMoanb (2 6ani1a)
Qp(6) = 12ECH + 6Ec-c - 3Ec-c - 3Ec:c - 3EHH - 6ECH :6EC_H + 3Ec-c - 3Eczc —

AE =372 — (-42) = 414 xJix/moan (1 6amwn)

5. 3anumem peakuuto 2CsHg = CeHin

TemnoTy 3TOM peakIyuu OIEHUM [0 SHEPTHSIM CBA3H:

Qp = 6Ec-c - 6Ec*-c* = (350 — 309)6 =246 KI[)K/MOJ'IB

C apyroii CTOPOHBI, 3Ty TEIUIOTY MOXKHO BBIPA3HTh Yepe3 TEIUIOTHI 00pa30oBaHMUs
WIIH TEIJIOTHI CTOPAHHS PEarcHTOB U MPOIYKTOB:

Qp = Qosp(CsHu2) - 2Qosp(C3Ho)

Qosp(C3Hs) = -53 xJIxx/Momb, oTkyna Qosp(CsHiz) = 140 k/x/mous (3 6ai1a)

Qp = 2ch0p(C3H6) - chop(C6H12)

Qcrop(CeHi2) = 4200 x1x/Momnb, oTkyna Qerop(C3He) = 2223 k/x/Moab (3 6aJu1a)

Bcero makcumym 19 6asion



10 kiaacc

3apanue 1.

1. IlBera coenuHEHUH, SPKO BBIPAKEHHBIE OKHCIUTEIbHBIE CBOWCTBA psiaa
BEILIECTB W CBSI3b HA3BaHUS 3JIEMEHTA C IIBETOM IO3BOJISCT MPEAIOI0XKUTh, YTO

peub uaet o xpome: X — Cr (2 6asna).

@opmyJibl coenrHeHuit (mo 1 6auny):

A b B I

Cr K2CrQO4 K2Cr.0y Cr2(SO4)3

| E K 3
K3[Cr(OH)¢] CrOs CrO.Cl> CrO(02)2:CsHsN

CocraB coeauHeHHss 3 MOKHO YCTaHOBHTH pacu€roM. B mpenmnonoxeHuu, 4to
BEIIIECTBO COJIEPKUT | aTOM Xpoma, UMEeM:

M(3) = 52/0.2464 = 211 r/mMo0b

3a BBIYETOM MacCchl CaMOro0 XpoMa M MacChl KaK MHHUMYM OJHOW MOJIEKYJIbI
nupuauHa (M = 79 r/monb) nomyyaem octatok 80 r/MoJib. DTOT OCTaTOK MOMKET
ObITh TOTy4eH caeayrommumu komouHarusamu: CsHsN + H, S + 30, 2S + O wm
50. BepHbIM sBsETCS TOCIEAHWN BapHWaHT: COCAMHEHHE OOOTAIeHO aTOMaMH
KHCJIOpOJia 3a CUYET peakuuil ¢ MepOKCUAOM BOJOPOAA U COAEPKUT B CTPYKTYpE
nepokcuansie pparmentsr O-0O.

HaszBanue sneMeHTa MpoUCXoIUT OT IPEUYECKOro ciioBa «uBem (1 6aswr)

YpaBHEHUS pEaKLINL:

1. Cr + 2KOH + KCIO3 — K:CrO4 + KCI1 + H20

2. 2K>Cr0O4 + H2SO4 — K2Cr207 + KbSO4 + H20

3. K>Cr207 + 3S0: + H2SO4 — Cr2(S04)s + K2SO4 + H20

4. 4K>CrO4 + 3N2H4 + 4KOH + 4H>0 — 4K3[Cr(OH)s] + 3N;

— 2(CrOs)s + 2nKHSO4 + nH20 (momyctumo Hanucanue CrQs, BapuaHT ¢

KCl — 2Cr0:Cl; + 6KHSO4 + 3H>0 (Bapuant ¢ K>;SO4 ouenuBaercs B 0.5
0aJia)

7. K:Cr:07 + H2SO4 + 4H20: + 2CsHsN — 2Cr0(02)2:CsHsN + K;SO4 +
SH,0

(kaxaoe ypaBHeHue — 1 6aJi)

XpoMIMK WIH XPOMOBasi cMech (J11000e u3 Ha3BaHui — 1 6aJw1)

5. B ycnoBusix, yka3zaHHbIX B 3ajJladye, IUXPOMAT MOJIUMEPU3YETCsi ¢ 00pa3oBaHUEM




o)
I
o n
(1 6a/1 32 CTPYKTYPHYIO (popmyJLy)
Bcero maxkcumym 20 6asi10B

3ananmue 2.

Paccuutaem cpenHHE MOIJISIPHBIE MAcChl Ta30BBIX CMECEd YMHOXKEHUEM HX
TJIOTHOCTEH TIPU H.y. HA MOJISIPHBIN 00BEM IIPH H.Y.:

IInoTHOCTEL cMecH Mep, OcHoBHOM ITo0ouHBIH
CMmech
(u.y.), r/a1 r/MoJb NPOAYKT NPOAYKT

A+B 0.380 8.5 C -

A+D 0.476 10.66 M - (mpumecu E,
W)

C+D 1.005 22.5 P W

C+E 0.737 16.5 P A

F+C 1.161 26.0 U W

Hebonpuine BeIMUMHBI CPEAHEN MOJISIPHOM Macchl B Cllydae NMEPBbIX ABYX CMecei
MO3BOJISIFOT TPEIOJIOXKUTh, UTO TaM Coaep:kuTca BomopoAd. IIpeamonoxum, 4To
3T0 A — oOmumit 1711 ABYyX cMecer kommoHeHT. [Ipu atom ocrarok 0.66 B cpeqneit
MOJISIDHOM Macce BTOPOM CMECH MO3BOJIIET CHAenarb JOMyILIEHUEe, 4YTO €€
KOMIIOHEHTHI CMElIaHbl B cooTHOLIeHnu 1 : 2 unm 2 : 1. Torga:

Myp(A + D) =10.66 = 1/3- 2 + 2/3-M(D) unu 2/3- 2 + 1/3-M(D), uro naér nns
nomobpaTe ra3, a BTOPOM MOJISIPHOM Macce MOTYT COOTBETCTBOBAaThH a30T N,
yrapusbiii raz CO, stunen C,Hy unu nmubopan B,He (¢ rpyObIMU OKpYTIICHUSIMHU).
OcHOBHOM NPOAYKT M — KHUJIKWM, TMOITOMY a30T MOXKHO MCKIIFOUMTH. DTUJICH
Takke He MaéT ¢ BOAOPOAOM KHUIKUM MPOAYKT, TUOOpaH C BOJOPOJAOM HE
pearupyetr. Ocrtaércs CO. YuutsiBasg cootHomenue CO + 2H; u orcyrcrBue
MOOOYHBIX MPOIYKTOB, MOXKHO mpornucarh Bemectsy M dopmyny CH4O. D10
METaHOJ.

BepuéMmcs k nepBoi cmecu U o0OpaTuM BHHUMAaHHUE, YTO ra3000pa3HbIi MPOAYKT €€
B3aMMOJZICMCTBHS HCIIONB3YETCA B JIPYTHX CMECAX. YUWUTHIBAS HAJIIMYHAE B CMECH
BOJIOPOZA, Pa3yMHO IPENIONIOKHUTh, YTO 3TO ammuak. CpenaHsss MoJisipHas macca

cmecu N> u 3H, paBna 8.5 r/MoJ1b, 4TO IOATBEPKIAET ATy rumnote3y. Utak, B — N,
C

Yersépras cmecwh comepxut NH; u raz E. Ilocnennuii, yuutsiBas yCloBUS €TO
IIOJIyYECHHMsI, MOKET COIEpKaTh yIIEpOXd, BOLOPOA U KHUCIOPOA. YUWTHIBAs, YTO



MOJIsIpHasi Macca cMecu paBHa 16.5, E nomkeH UMETh MOJSIPHYIO MAacCy MEHbIIE
stoil BennuuHbl. [Togxoaut Tompko Metan CH4. Cmech NH; u CH4 pearupyer c
oOpazoBanueM P u BwimeneHuem Bojgopona. [IpoaykT 3ToM peakuuu JOJKEH
collep)KaTh YIIEPOJ, BOJOPOI M a30T M, KaK CIEAyeT K3 Bompoca 3, HUMETh
IJIOTHOCTh MapoOB MEHBIIE IUIOTHOCTUA Bo3ayxa. ClenoBaTelbHO, €ro MOJISIpHas
Macca MeHblie 29 r/mMonb. EnuHCTBeHHBIM momxomsanuid BapuanT — HCN.
O6parum BHMMaHue, uyTo P Takke momydaroT uz cmecu NH; u CO, coneprkarieit
KHUCJIOPOJT B 3JIEMEHTHOM cocTaBe. Pa3yMHO npeAanonoxuTs, uto W — H,O.

B nsiToit cMecu B kauecTBe MOOOYHOTO MPOJYKTa 0OpasyeTcsi Boja, mostomy F —
Kuciopoacoaepxkamuii ras. [Ipeanonoxenue o cocraBe cmecu 1:1 maér gus F
HEPEATMCTUYHYIO MOJISIPHYIO Maccy 35 1/Mojib, IPEANOIOXKEeHHEe O cocTaBax 1:2
i 2:1 — 30.5 wim 44 r/mons. [locnenusas coorBerctByeT N,O unu CO,. s
CHUHTE3a IIEHHOTO IPOMBIIUIEHHOTO MNPOAYKTA HMCIIOJIB3YETCS MOCIEAHUN: CMECh

A B C D E

H: N> NHs3 CO CHg4

F M "\ P U
CO, CHsOH H.O HCN (NH2).CO

IIo 1 6as1y 3a popmy.ry
YpaBHeHus peakluii:

CO + 2H:; = CH;0H

CH4 + NH3; = HCN + 3H:

CO + NH3 = HCN + H,0

CO:+ 2NH; = (NH?):CO + H,O
ITo 1 6asty 3a ypaBHeHHe

Monsapuas macca HCN paBna 27 r1/mMonb. Paccuntaem IJIOTHOCTH 1O
npeoOpa3zoBaHHOMY ypaBHeHHti0 MenneneeBa-Kianelipona: p = p-M/(R'T) =

(98.67 — naBnenue B klla, monyyenHoe nepeoaom u3 740 MM pr.cT.)
Bcero makcumym 17 6asi1oB.
3aganue 3.

IlepBoe mnpeBpaiieHue, peakius (QepMeHTalluu, €CTh CIUPTOBOE OpOXKEHUE
TJTFOKO3bI, B PE3yJIbTaTe KOTOPOTO 00pazyercs yriekucibiid ra3, CO, (B) u stanomn,
C,HsOH (A). danee noa AeHCTBUEM OKCHJIOB METAJIJIOB MPOUCXOAUT OKUCIICHUE U
COUJIEHEHHUE JIByX MOJIEKYJI 3THUJIOBOTO CIHUPTA C BBIJECIECHUEM OPraHUYECKOIro
npoaykra B Buje Oyraauena-1,3 (C). Takum obpazom:



A--"Sog B-CO, C-_A~F

Kasknas BepHasi cTpykTypa BemecTrBa mo 1 6auny

byranuen-1,3 MOXXHO OyYUTh IPYTUMH METOJAMH, HAIIPUMED:
H,0/H"
o7 — 2 > “oH

OH"
~Sa ————— “on

H,0/H"
pr— 2—> /\OH

H2 N
.
X0 = OH

H,0/H"
~NoNa ——— 7 “oH

NaNO,/HCI
/\NH2 42» /\OH

3 BO3MOKHBIX c1iocoda - mo 1 6asny

Peaxkuus JleOeneBa. YpaBHeHue:

(xat. ZnO/AlO3)

3a ykazanue Ha3BaHus peakuuu 1 0aman
3a ypaBHeHue peakuuu 1 6asa

3. Pemium BmecTte 3 u 4 nyHkThl. [Ipu nerunparanuu uzomepos D u D’ oOpazyercs
COMpPSKEHHBIN MeH 0e3 MOOOYHBIX MPOAYKTOB peakiuu. B 3Tom ciydae aToMbl
OpoMa HEe MOTYT HAXOAMTHCA Ha OJTHOM MJIM COCEIHHUX aToMax yIiepoja, IOTOMY
YTO HMHA4Y€ CTOUT OXHUAATh oOpazoBaHue ankuHa. B ciyuae D” oOpazoBanue
aJIKMHA, HAIIPOTUB, SIBJISETCS JOMUHUPYIOLIUM IIPOLECCOM, TOATOMY aTOMbI OpomMa
pPacnoJiO’KEHbl HAa COCEIHUX aTOMax yIvIepoja. YKa3aHHe Ha HaJIU4Yue TUIOCKOCTH
CUMMETPHUU TIO3BOJIET BHIOpATh 2,3-1uOpoMOyTaH.

Br
Br /\/\/ Br
\/Y Br
Br Br
D/D' D'/D D"
Br
ROH
)\( +2NaOH » — == +2NaBr+2H,0
Br

CrpykTypsl BemecTB 1o 1 6ajuty
3a cTpykTypy npoaykra peakuuu (0yruna-2) 1 6asua

5. T'omonoramu 3TaHoJIa SBISAIOTCSA METAHOJ, IIPOIIAHOJ U U30IIPONaHoII. Tak Kak B
XOZle BCEH LEMOYKHM PEeakUui KOJIMYECTBO ATOMOB YINIEPOJa HE yBEIMYMBACTCS, a



HCXOJHBIC Ta3bl JIerde BO3JyXa W UX MOJISIpHAs Macca He MpeBbimaetT 29 r/Molb,
BemiecTBOM E sBIseTCS METUIIOBRIN ciupT vk MeTaHou. JleiictBurensHo, CH;OH
ABJISICTCS SJIOM, TPUEM KOTOPOTO BBI3BIBACT CUJIBHOE OTPABICHHUE BIUIOTH [0
JETAIBHOTO MCXOAAa. B MpPOMBINIIEHHOCTH METAHOJI MOJY4YarT M3 JABYX Ta30B:
BOJIOPOJIa ¥ YTrapHOTO rasa.

F/G - Hz, G/F - CO, E — CH30H, H - CH:0, I - HCOOH

ITo 1 6aJuty 32 Ka’Ka0€ BelecTBO

Bcero makcumym 17 0asiioB

3aganmue 4.

nmax = 0.9. PemaeM ypaBHeHHE BUA:

_ 5:10°-p
"~ 1+45.10°.p

Otkyna p = 1800 Ila (2 6aJu1a).

Bzss ABC IIPONU3BOJIBHBIC TOYKHU, COCTABUM U PCUHIUM CUCTCMY ypaBHGHI/Iﬁ BUaa:

131-10°° K-p K -5000
n=——m—=n —— " _n Lo
28 ™1+ Kep, ™ 1+K-5000

o _22410° K.p _ . K-12000
? 28 ™ 1+K-p, ™ 1+K-12000
Yro naér K = 8.1-10° Ma! (2 6a171a), Amax = 1.62-102 Moub (2 6aJa).

Hasnenue 8000 I[1a OygeT cOOTBETCTBOBATH KOJIMYECTBY BEILIECTBA:

8.1-107°-8000
1+8.1-107°-8000

178 mr (2 6aaa)

n=162-102- =6.36-10"° Mmoub

JIns HaxoXKAeHWsl TaBJI€HUs], COOTBETCTBYIOIIEro Macce 300 Mr, peraem
ypaBHEHHE BUJA:

8.1.10°.p
1+8.1-10°-p

Otkyna p = 24200 Ila (2 6asa).

-3
n :M —-1.62-1072-



B ciyJae npeneabHoN azcopouuu MaTepuan azgcopoupyer
n

m

MOJIEKyJl. YUHTHIBAs, YTO IUIONIAAb OJHON MoneKynsl paHa 16 A% = 16:1020 M2,

%6HIE[$I IuIoa: MaTeprana COCTaBUT

z[fgg Qs U3 Ta30BOM (DA3bl ITPOMUCXOMUT 3a 6‘2 0 fBOg&gblﬁﬂ 121/013 X_ CBsI3Ee
= M, @ YICHBHAT [TOlIajlh NOBEPXHOCTH 1362/0. = M-/T (3 0aJL1a).
MEXIY MOBEPXHOCTHIO H  MOJCKYJIaMH —copoara. Opa30BaHMC CBSI3€H —
DK30TEPMHUYCCKUN  TMPOIECC, KOTOPOMY  COOTBETCTBYET  OTPHIATEIbHAsI

HTANbINA agcopoumu (1 0as 3a orBer U 1 6a/1 32 00BSICHEHHE).

Bcero makcumym 15 6asu1oB



11 xaacc
3apanue 1.

DopMyJIbl BEHIECTB:

X A B C D
bop (B) BF3 H[BF] ThBs B20s3

E F G H I
H3:BO3 H>B4O7 BCls Na[BH4] NaBO-

(mo 1 6amry 3a popmy.ry)

YpaBHEHUS peaKLnii:

1) 2B + 3F2 — 2BFs3

2) BFs + 3H,O — H3BO3 + 3HF

3) HF + BFs — H[BF4]

4) Th+6B — ThBe

5) 4B + 302 — 2B20s3

6) 2H:BO3z — B,0O3+ 3H0

7) 4H3BO3— H2B4O7+ 5H20

8) B203+ 3C + 3Cl. — 2BCls + 3CO
9) BClz+ 4NaH — Na[BH] + 3NaCl
10) Na[BHs] + 2H20 — NaBO: + 4H:
(mo 1 6asty 32 ypaBHeHHe)

Bcero makcumym 20 6as10B
3ananue 2.

I'a3 b Beigensercs u3 mEnouu, ciemoBareabHo, b — NH3; (1 06ama), a raz I
BBIJICIISIETCS U3 KUCIIOTHI, ckopee Bcero, 3To CO, uinu SO;.

Bripazum MoJisipHyIo Maccy A depe3 MacCOBYIO JIONIO M KOJIMYECTBO aTOMOB a30Ta
B HEM:

M(A) = M(N)-x/w(N)

M(A) = 14-x/0.4665 = 30x r/MOb,

X — KOJIMYECTBO aTOMOB a30Ta B COCIMHCHHH.

M(A) = 60 r/moab (1 6ama) (mpu x = 2). DTa MoJsIpHasE Macca COOTBETCTBYET
MossipHOM Macce kapbamuaa — A — (NH2)2:CO (1 6amaa). Ilpu ero mienodHoM
TUAPOIN3E BBIACIAETCS aMMHUAK, a IPU KUCJIOTHOM — yriekucibii ra3 I' — COz (1
0aJL).

X cymecTByeT B pacTBOpe B (opMmMe IBUTTEP-HOHA, HE CONCPKHUT YIIepoaa H
obpasyercst B xone peakiuu (NH,),CO c 6e3Bognoit H,SO4, ucxons u3 3toro,
JIOTHYHO TpeAnookuTh, 4To X — (H3N)*(SO3) (2 6asia).




Peakuuelt OuHapHBIX HeOpraHudeckux BemectB b um B MoxHO mnomyyuTh

Crpykrypnas dhopmyna usurrep-uona X (1 6asmwn):

YpaBHenus peakuuii (mo 1 0asny)
Peaxnus 1: (H:N):CO + 2H,SO4 = CO; + (H3N)"(SO3)” + NHsHSO4
Peakuust 2: NH; + SO3 = (H3N)"(SO3)

/K onuceiBaeTcs Kak TOPIOYUN Ta3, UMEKOIIHUN TETPadApUYECKYyI0 TE€OMETPHIO,
HanOoJee MPOCThIM NpeAnoaoxkeHueM spinsercs, uro &K — CHy (1 6ania). Peakus
aMMHaka ¢ MertaHoM, nportekatromas npu 1200 -1300 °C, ucnonwszyercs s
MOJIyYEHHUS [IMaHOBOIOPoa B npombinuieHHOCTH, 3 — HCN (1 6am):

H

B3anmopericteue HCN ¢ KOH — 3710 peakuus HeUTpanu3anuu, NPOAYKTOM
KOTOPOW SBJSICTCS KAJIMEBAsl COJIb CMHWIBbHOM Kuciothl, 3HaunT, U — KCN (1
0aJ1), a peakuus IMaHUI0B C KUCIOPOAOM MPUBOIUT K OOpPa30BaHUIO [TUAHATOB —
E — KOCN (1 6ajwr).

H

K

KOCN

Ooub /I umeeT B cBOEM cocTaBe 1uaHar-aHuoH (kak u cosib KOCN mo ycioBuio) u
obima momyuyena u3 (H,N),CO, 3nHaunt, karuoHom comu [ siBIsieTCS aMMOHUM.
CnenoBarensHo, I — (NH4)OCN (1 6am).

[Ipu wnarpeBanum nmanar ammonus (NH4sOCN) mnpespamaercs B kapOammu
0as) B 1828 roxy.

Bcero makcumym 16 6assioB

3aganue 3.

Pemenue 3amaum cienyetr HauaTh ¢ ycraHoBieHus ¢opmyisl D. MaccoBas nosns

ymiepona B HéM paBHa 37.5 %. Cyad mo gaidbHEWIIUM peakUysM HapaliuBaHUS
YIJIEPOTHOTO CKeJleTa, MOXKHO CJIeIaTh Mpearnoyiokenue, uto B D comepkurcs ot 2



70 5 aroMoB yrepona. Torma MOXXKHO BOCIIOJIB30BaThCSl MEPEOOPOM U COCTABUTH
Ta0IuILy o opMyIie:

M.(D) = 12n

r(P)= 5375

Ywucio aToMOB yTiiepo/a, Mosipaas macca D, M; (D) — 12n
n /MOJIb
2 64 64 - 12-2 =40 (Ca*)
3 96 96-12-3=60 (?)
4 128 128 — 12-4 =80 (?)
5 160 160 —12-5 =100 (?)

Takum oOpazom BemectBom D saBisiercs kap6oun kaneuus CaCi. Cxema
MpeBpalleHU, MPeCTaBICHHAs B 3a1a4e:

i D

CaC,

HCI
H,0

2 1.15sBuLi # 1.CuCl. NH 1. KOH =" Yo H,
/4—/4 4 3 - = = HO z — HO
/ 2. CH,l F“ 7 2. K;[Fe(CN)g) zZ 2.2 5kB CH,O Pd/C

7
| I H E 3. H;0' F G

LiNH(CH,),NH, CrO;
NH:((‘H:):NH: Py. HCl
K A f B
H;0" 1. Sia,BH Z°
—_— X = \H/\) ANSN\F
Z N HgOAo), \ﬂ/\\ 20, & =

BemectBo C comepxur 62.07% yriepoaa, Takke HW3BECTHO, YTO OHO IOJYYEHO
Mpyu 030HOJM3E coenuHeHus X, cienoBaTenbHO C sBIsSIETCS Takke Kak A U B
KEeTOHOM u/min anpaeruaomM. Crocob pacuéra aHaJorudeH crnocoly YCTaHOBICHUS

cocrtana Beniectna D.
12n

M () = 55207

Torma Ha Tpu aroma yriepona noaydaeM ¢opmyny Cs;HgO, 4uro cooTBeTCTBYyET
npomnaHano W npomnaHoHy. lloackaskoii B BBIOOpE CIYKUT YIOMHHAHHE O
KyMOJIbBHOM CHHTE3€, B XO/I¢ KOTOPOTO B MPOMBILIUICHHOCTH MOJYy4aloT (HEeHONI U
alle€TOH, 3HAYUT BelecTBO C — 3TO MPOMAHOH WJIM ALlETOH.

C o

N

3a cTPYKTYpHYIO popMyJ1y KaxKa0ro Bemecrsa mo 1.5 6aana



Tak kak B XOJ€ BOCCTAHOBUTEIBHOTO O30HOJIM3a JBOWHBIE CBSI3U PBYTCA C
oOpa3oBaHMEM KapOOHWJIBHBIX COCIUHEHUH, Jlajee B PEIICHHH OyayT
YIOMHMHATBCS CTPYKTYpHBIE 35ieMeHThl A’, B’, C’, o6pa3oBannbie ot A, B, C, ot
KOTOPBIX «OTILETHUIIN aTOM KUCIOPOIay.

A i B C o
4 \”/\) L A~ 2 )]\
(o]
T 0Q30HOJIN3
A" B €

SV

Mornekynbl arieToHa Moriu oOpa3oBaTbCs NMpH yciaoBuM, uTo 2 ¢parmenta C’
ABJISIFOTCS  KOHLIEBOM 4YacTbio CTPyKTypel X. Ilockonpky X cuUMMETpUYHO,
¢parmenT B’ coenuHeH ¢ AByX CBOOOAHBIX KOHIIOB € IByMs (pparmeHTamu A’. Tak
Kak 2 yactu ¢pparmeHTa A’ UayT ApyT 3a APYTOM, Ul HUX BO3MOXKHO 4 pa3inMyuHbIX
pAaCIIONOKEHNsT B CTPYKTYPE, M3 KOTOPBIX JIMIIb OJHO YAOBJIETBOPSET YCIOBHIO,
YTO MPHU KaKJAOU TBOWHOU CBSI3HU COAEPIKUTCS METHIIBHBIM 3aMECTUTEND:

CTPOCHHUE COCANHEHUSA X

KonnuectBo ABOMHBIX CBsi3eil B X paBHO miectH (1 0aJw).
3a cTpoenue BemecTa X 2 GaJia.

Hroro makcumym 18 6asnos
3ananme 4.

1. Jlnsa pacuéra koHueHTpamuu [H*] ucrmonb3yeM KOHCTaHTY paBHOBECHS:
+12
. :[H—]+:1.26-10‘2
0.01-[H"]
Otkyna [H*] = 6.57-10° M, a pH = 2.18 (2 6aa1a). Mcnonb30BaHue B JaHHOM
pacuére ynpoimeéHHOU GopMyJibl BEIET K HEKOPPEKTHOMY PE3ybTaTy.



2. Bemnuuna [H*] mns Broporo pacteopa pasma 10° M, a Bemuuuna [OH-] =
Kw/[H'] = 10%410° = 10° M. Illenounas cpema oOyCIOBIEHA THAPOIU3OM IO
aHMOHY; PACCYMTAEM CIIEPBA KOHCTAHTY PABHOBECHS 3TOTO IIPOLECCA:
2
Khl = L]_ 21.18'1078
0.0085-[OH ]

Torna Ka = Kyw/Knt = 1074/(1.18-10°) = 8.49-107 (2 6as11a)

3. Ilpu pH = 7.00 MoxHo mpeHeOpeub cojnepxkanuem dopmbl HaX B pactBope.
PactBop, comepxammii Toneko HX u X%, Gymer Oy(pepHBIM; COOTHOLIECHHE
KOHIIEHTpaIuii opM MOXKHO BBIPA3UTh uepe3 BeananHy Ka:

_[HTIX"] _107[X*]

K, = _ * 1-8.49.107
[HX] ~ [HX]

Otkyna [X?#] = 8.5[HX]. IIponecc cMelenus NpecTaBUM Cleayromeil 6pyTro-
peaKuunii:

HoX + 18X?%=17X% + 2HX"
Otkyna cnenyer, uro H>X u NaX HeoOXoaumo cmemarb B MOJBHOM
cootHomeHur 1 k 18. C y4€TomM pasHHUIBI B KOHIICHTpPAIUSIX UMeeM: Np/np =
(CoV2)/(C1V1) = (8.50-103V,)/(102Vy) = 18, otkyna V2/V1 = 21.2 (3 6a1a).

C wucnosb30BaHUEM KOHCTAaHT paBHOBECHs, BeIWuMHbl PH U MarepuanbHOTO
OayraHca ToJIyIuM:

[HoY] = 103°-[HY]/(9.33-10%) = 0.339[HY]

[Y#]=3.63-10°[HY]/(10°3°) = 0.115[HY]

[HoY] + [HY]+[Y?]=0.05=0.339[HY] + [HY] + 0.115[HY"]

Otkyna [HY] = 0.0343 M, [H2Y] = 0.0117 M, [Y%] = 0.0040 M (110 2 6a1a 3a
KOHIEHTPALUUIO KAXKI0H YACTUILIbI)

n(C) =n(CO,) = 0.896/22.4 = 0.04 monb

n(H) = 2n(H20) =2-0.36-1/18 = 0.04 mob

n(0) =(1.16 — 0.04-12 — 0.04-1)/16 = 0.04 moJ1b

[Ipocreiimas ¢opmyna BemectBa CHO, HO nukapOoHOBas KHCIOTa JOJDKHA
collepKaTh KaKk MUHUMYM 4 aToMa KHCIIOpOJa, MOATOMY Haubojee BEepOSTHBIM
BapuanT — C4HiO4 (2 0anga). Beigenss kapOOKCUIIBHBIA TPYMIBI, MOTy4aeM
dbopmyny paaukana CyHy. [{1s Takoit MosleKysIbl MOKHO U300pa3uTh TPU U30MEpa:

COOH COOH
HOOC HOOC COOH COOH
1 2 3

3a cy€T 00JydeHHs] MOXKHO MPEBPATUTH APYT B JIpyra LKC- U TPAHC-U30MEPHI,
N03TOMY HCKItoyaeM BapuanT 3. UtoOwl cootHectn kuciaotel HoX u HyY co
CTPYKTypamu, 00OpaTuMcsl K BEJIMYMHAM KOHCTAHT KUCIOTHOCTH. BumHo, uTo s
H2X KOHCTaHTBI KMCIIOTHOCTH Pa3jM4aroTcs Ha 5 MOPSAIKOB; MPU 3TOM K1 BBILIE,
YeM COOTBETCTByromias BenuuuHa y HY, a Ky, HaoOopor, MeHblIe. OTO



XapakTepHO ISl CTPYKTYPHI MOJ HOMEPOM 2 — MaJIEMHOBOW KUCIIOTBI, TOCKOJIbKY
JUCCOIIMAIINS TIEPBOM KapOOKCUIILHOM IpyIIbl 00JeryaeTcs 3a c4ET 00pa3oBaHus

BHYTPHUMOJIEKYJISIPHONU BOJOPOAHON CBSI3U:
0

O._.O
an) o

0
B tpanc-uzomepe (1 coorBercTByeT H2Y) Takue KOHTaKThl HEBO3MOXKHBI, TTIO3TOMY
JIMCCOIUAIMS JBYX KapOOKCHJIBHBIX TPYIN IPOUCXOIUT IOYTH HE3aBUCHMO, W
KOHCTAHTBI JUCCOIMALIMKM OTJIMYAIOTCS HE TaK CHJIbHO. BepHble CTPYKTypHbIE
¢opmyanl — mo 1.5 dasia.

Bcero makcumym 18 6asioB



