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Hucrpykuus st skopu

KupubiM wpu¢TOM BbIJIe/IeHBI IPABUIIbHBIE OTBETHI, 3a KOTOPbIE HAUHCISIIOTCS
Oannel, ¥ pazdannoBka.

Bo MHOrMX pacueTHBIX 3a7a4yaxX OLEHHBAIOTCS MPOMEKYTOUHbIe 1ard. [1IkonpHuK
MOJKET pellaTh 3aJladyy He TaK, KaK B aBTOPCKOM pELUEHWH, MPH 3TOM, €CIH OH
MOJIyYWJI BEPHBIH KOHEYHBI OTBET, pellieHHe NOHKHO ObITh OLEHEHO MOJHBIM
Oa/uIOM Kak 3a 5TOT OTBET, TaK M 3a BCE LIArH, BeAyLIHE K HEMY B aBTOPCKOM
pEeLICHHH.

B MHOTOCTYMeHYaTsIX pacyeTHBIX 3afavax 3a OJHY YHCTO apH(METHYECKYIO
OUIMOKY, NPUBEJIIYIO K YHCIEHHO HEBEPHOMY OTBETY, CyMMAapHbIi 0aii 3a Beck
pacyeT He JOJKEH CHUXKaATbCsl OoJsiee YeM HaroIOBHHY.

YpaBHeHHs peaKUHil ¢ HeBEPHBIMHU MJIM OTCYTCTBYIOIIUMH KO(Q(HLIMEHTAMH, KaK
[IpaBHJIO, OLEHHUBAIOTCS B MOJOBUHY OT MakCUMaJlbHOTO KoludecTBa 0alioB, a B
TeX Cly4dasx, Korjga ypaBHeHHUs 0e3 Kod(h(dHUIHEeHTOB MpUBEJAEHBI B CaMOM
ycioBUH, B 0 Gannos.

[IIKONIBHUKKH MOTYT HMCIOJIb30BaTh MPH PELIEHHH KaK OKPYIIEeHHbIe 10 LeJI0ro
4yucJia, Tak M ToYHble (1-3 3Haka nocne 3ansaToi) aTOMHbIE MacChl 3JIeMEHTOB. B
NOCJIEIHEM Cclydyae OTBET MOKET cozepxkaTk OoJiblle 3Havyawux UUdpp, uyem
MPUBEIEHO B IAHHOM PEILICHHH.

IIpu nposepke paboT ofHY M Ty jKe 3a7a4y y BCeX YYACTHHKOB JIOJIKEH MPOBEPSThH
OJIUH YeJIOBeK.

MakcumaneHbeli Gani 3a Kakayro 3afady pasadyeH M YKa3aH B KOHIIE pelueHMs .
MaxkcumanbHbli Oan 3a Bece 3anaun B 8 knacce 67 6amios, B 9 kiacce 77 6anios,
B 10 kyacce 69 6annog, B 11 knacce 72 6anna.



8 kaace
3apanue 1.

1. TlocnenosarenbHO paccunTaeM KOJIMUECTBO FpaH B | anTekapckoM yHTe:
N(ynuui) = 12

N(opaxm) =12-8 =96

N(ckpynyn) = 96-3 = 288

N(rpanos) = 288-20 = 5760 (1 6a.n.1)

2. Maccy | rpana MOKHO HAiTH 110 NMPOMOPLIUH:
m(rpana) = (1-358.3)/5760 = 0.062 r (1 6am.1)

3. PacueTt conep:kaHust 2)UPHOro Macsia B MOPOLIKE:

m(TpaBbl) = m(nopotka) o(Tpassl) = 20-0.4 = 8 rpan

m(3¢upHOro macna) = m(Tpassl) o(3pupHoro macia) = §-3- 107 =0.24 rpaH
m(uBeToB) = m(nopouika) m(usetoB) = 20-0.6 = 12 rpan

m(3¢upHOro macmia) = m(uBeToB) ®w(3¢pupHoro macua) = 12-5- 107 =10.6 rpaH
m(a¢upHoro Macna B nopoiuke) = 0.24 + 0.6 = 0.84 rpan = 0.052 r = 52 mr (2
0aJ/1a)

B nopuwnu coka:

m(coxa) = 2 yHUMH = 1/6 anTekapckoro ¢yHta = (1/6):358.3 = 59.72 r
m(3¢upHOro macia) = m(coka) w(3pupnoro macna) = 59.72- 107 =0.572r =572
mr (2 6ana)

B HanuBKe Ha OCHOBE TPaBbI:

m(apaxmel) = 1/96 antexkapckoro ¢ynra = 358.3/96 =3.732 r

m(3hupHoro macna) = m(tpassl) w(3¢pupHoro macna) = 3.732-3- 102=0.112r =
112 mr (2 6anaa)

B HanuBKe Ha OCHOBE LIBETOB:
m(3dgupHOro Macna) = m(1BeToB) w(d3dhupHoro macna) = 3.732-5: 107 = 0.187 =
187 mr (2 6anna)

Hanuska Ha | Hanugka Ha
[Topouiok Cok
OCHOBE TpaBbl OCHOBE [|BETOB
52 Mr 60 Mr : 112 mr 187 mr

4. Bplpa3zym OTHOILLIEHHE MacChl MEAH K MOJISPHOH Macce COeMHEHHS B ooLemM

BUJIE:
M (Cu) 65 —02

M(CuSO, -nH,0)  64+32+64+18n
Pelienre naHHoro ypasHenus aaér n = 5. @opmyaa seutectsa CuSOy SH,0 (2
oaJ/ii1a)

q

n




5. m(zonotrHuka) = 1/84 anrekapckoro ¢ynra = 358.3/84 =4.265 r

m(C,H2,0, B oxHOM rmopottike) = Y2 m(30n0THHKa)/4 = 4.265/8 = 0.533 r
n(CsH201) = m-Ny/M = 0.533-6:10%/342 = 9.4:10* (2 6anna)

m(CuSQO, 5H,0 B ogHoMm nopoiike) = 3/4 rpan = 3-0.062/4 = 0.047 r

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

m(Cu) = m(CuSOy4 5H->0) -©(Cu)=0.047-0.256 = 0.012 r

m(nopotuka) = m(C>,H,,0,) + m(CuSO, 5H,0) = 0.533 + 0.047 = 0.580 r

®(Cu B mopouke) = m(Cu)/m(nopouka) 100% = 0.047/0.58-100 = 8.1% (2
0aJja)

m(0) =m(O B CuSO, 5H,0) + m(O B C,H»,0))

®(O B CuSO;-5H,0) = N(O) M(O)/M(CuSO,4 5H-0) = (4-16 + 5-16)/250 = 0.576
o(O B C,H»,0,)) =N(O) -MO)M(CsH>-0O,;) =11-16/342=0.515

m(O B CuSOy,-5H-0) = m(CuSO,; 5H,O0) »(0) =0.047-0.576 = 0.027 r

m(O B ClanO]l) = I'H(C]:H3301|)‘(D(O) =0.533:0.515=0.274r
m(0)=0.027+0.274=0.301r

®(0)=0.301/0.58-100 = 51.9% (2 6anaa)

Bcero makceumym 18 6ann0s
3apanmue 2.

1. CTeneHu OKHCIIEHHMS KHCIOpOJaa U BOJAOPOAa paBHbl —2 v +1 COOTBETCTBEHHO.
Torna, 0D03HAYMB CTENEHb OKHCIEeHMs cepbl Kak x. a1 H>SOy MoxHO 3anucarh
ypaBHEHHE:

2+ +tx+4(-2)=0

x=24-2-1=+6

AHAMOMMYHO HAaXOIATCs CTEMNEeHW OKHMCICHHWA Ccepbl M XJopa B OCTaBLIUXCH
COeIMHEHHUSAX

H,SO, | H-SO; | H,S | HyS,05 | KCIO; | Ca(ClO), | NaClOy | AI(ClO,),

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

(kaskaasi creneHb okucjenus no 0.5 danua)

2. CtpykrypHas ¢hopmyiia THOcepHO# kucaoThl (1 6amn):
S

Il
HO*E—OH
O
B naHHOM COeIMHEHHH cepa NposBIseT BateHTHOCTH 2 1 6 (o 0.5 Hajia)

3.CtpykTypHble hopMynsl KHcaoT (nmo 1 6agy):

H}PO4 l’l_‘,P()_‘\ | H],P:O‘j
i 2 | o 9
P\ /P\ P /P\
~"\"0H A~y | OH
HO })H HO i OH | HO \OH -




4. Ceasp P—H cnabononsphas, nosromy oHa He OVIET OTWIEMIATHLCS [PH
JIMCCOUMAlMN M 3aMeIIaThCA Ha aTOMbl MeTaljoB. TakuM 00pa3zoM, OCHOBHOCTD
KHCJIOT — KotuvecTBO ¢Ba3elt O—H (no 1 6aany)

H3PO4 -3
H,PO, -2
H4P,0- -4

5. Jlng Kaxnoro BelrecTBa COCTAB/SIETCS YpaBHEHHE, aHATOMM4HOe 1.1, 3a X
0003Ha4YaeTCsl HEM3BECTHBIN HHIIEKC:

AL(S104)F,

22(H3)+F 1(+4) +4(-2) +x(-1)=0

x=6+4-8=2

CasV7\(Si0y);

3:(+2) + X (+#3) +3(1-(+4) + 4-(-2)) = 0

x=(-6-3(-4))/3=2

CajAlsMgs(S104)s(S1,07),(OH),

10(+2) +4-(F3) + 2-(+2) + 5 (1 (+4) + 4 (-2 + 22 (+H) + 1(-2)) T x-(-1) =0
x=20+12+4-54-26=4

[P™Mo 50,1

I (+5) + 12:(+6) +x(-2)=-3

x=(5+72+3)2=40

[Mo “55Mo "\ Oy5(H-O)ss(OH) |

285 +x(+6) +418-(-2) + 14:(-1) =-26

x=(—26-140+ 836+ 14)/6 =114

Al(SiOy)F, CasV 7 (SiO)); [P""Mo ",0,]"
2 2 40
Ca  ALMgo(Si0,)s(Si,0-)-(OH), [Mo 5sMo "\O,5(H-0)s5(OH) 4™
4 114

(no 1 danay)

Bcero makcumym 17 6annos

3anauue 3.

1. Maccy B BBIYMCIHM HCXOAS M3 3aKOHA COXPAHEHHs MACChL:
m(A) + m(B) =m(C) + m(D)
m(B)=1067 + 665.4 — 1000 = 732.4 kr (1 6aa).

[Tockoabky D u B — rasel, ux o0b&MBI OyayT COOTHOCHTBCS TaK e, Kak
cTexHoMmeTpuyeckue kodh(puLMenTsl, To ecTh 00bEM D Oyret coctapnsth 8/11 or
o6béma B, uin 513.4-8/11 = 373.4 m” (2 6a1a).




2. Jlna razoB B u D usBecTHBI 1 Macca, U 00bEM. [Tociennuii mo3BonsieT HalTH

KOJIMYECTBO BEIECTBA:

n(B) =513.4/22.4 = 22.92 kmonmb

n(D)=373.4/22.4 = 16.67 xMob

3HaHKe KOJIMYEeCTBa BEIeCTBA U MAacChl MO3BONISAET BLIUHCIUTD MOJISIPHBIE MACCHI:

M(B) =732.4/22.92 = 32 r/monb

M(D) =1067/16.67 = 64 r/monb

XOTsI CyIIECTBYET HECKOJIBKO ra3oB ¢ MOJSPHONH Maccoil 32 r/Mofib, HauGojee

pasyMHbIH BapuaHT s B ¢ yuérom konrexcra 3amaum — kuciopon O, (1 6amn).

Torna D — Bepostnee Bcero, okcua. Cpeay razo06pa3sHbIX OKCHIOB MOJISIDHOM

maccoit 64 obnanaer SO, (1 6aan). Peus uaét 06 ofkure cynbpHIHOTO MMHEpara.
4A + 110, =2C + 8S0O;

KonnuecTtso Bewectsa A Bapoe MeHblIe, yem D, To ecTh 8.34 KMOJIb.

M(A)=1000/8.34 = 120 r/mMouib

Onna ¢opmyibHas eaMHHLA A COAEPKUT 1Ba atoma cepbl (64 r/MOJb). 3a ux

BBIHETOM I10J1y4aeM OCTaTOK 56 I/MOJIb, COOTBETCTBYIOLINI Kenesy. Dopmyna A —

FeS; (2 6anna).

Torna C — oxcna enesa. Mexoas W3 MONSPHONH Macchl MMM BHIA ypaBHEHHUS
peakuu1u, MOXHO MOIYYHUTk, 4TO 3T0 Fe,O; (1 6aswn).

3. SO, MCNONB3YIOT [UIs MONyUYeHHs cepHo kucnotel E - H,SOy4 (2 6anua).
[IupokogoctynHoe sxuakoe Bewectso G — H,O (1 6aaa). Ha npomexyTodHoi
craauu odbpasyercst Tpuokcua cepol F — SOy (1 6a/1).

250, + O, =2S0; (1 6ana)

SO; + H,0 = H,S0, (1 6as11)

4. BmecTto wumcToro kucrmopoma rnpH  00KMre MOKHO HCMONb30BATh  €ro
€CTECTBEHHYIO cMech ¢ azotoM (H — N, (1 6ana)) — Boszayx (1 6aaua). OonémHoe
CoAcpKaHHe Kuciiopoaa B Bo3Ayxe coctasider 21 %, nostomy o0bEM Bo3ayxa
cocTaBuT 513.4/0.21 = 2445 m” (2 6aana).

Beero makenmym 18 6aaios

3ananmue 4.
H,SO4 + Zn = ZnSO4 + H,1 (2 6a112a)

R=40/2=20cm

V=4/31-20" = 33510 cM’ = 33.5 1 (2 6a.ia)
n(H,)=33.5/22.4 = 1.5 monp
m(Zn)=1.5-65=97.5r (2 6an1a)

m(H,SO4) =1.598=147r

m(p-pa H,SO4) = 147/0.1 = 1470 r

V(p-pa H,SOy4) = 1470/1.066 = 1379 mu (2 6a/1.12)



Ha mapuk neficTByeT BbITanKuBaroiias cujia, paBHas pgV, e p — IUIOTHOCTH
cpenbl (Bo3myxa), paBHas 29/22.4 = 1.29 r/n = 1.29 kr/M’. Benuuuna cupi paBHa:
F = 1.29-0.0335-9.8 = 0.424 H. Dra cuna no/KHA KOMMIEHCHPOBATHCS CHIION
TsoKecTd F = mg, rie m — nonuast macca mapuka ¢ rpy3om, otkyaa m = 0.424/9.8 =
0.043 xr =43 r. 3a BeruetoM 3 r H, 1 3 1 060s104uKH Ha Tpy3 octaneTcs m = 37 r (4
0anna).

HapneHue O0/KHO u3MeHUThbest Ha (0.3 — 0.03) = 0.27 arm = 205.2 MM pT. CT.
Taxoe u3smeHeHue coorBeTcTBYET BhicoTe 205.2-11 = 2257 m (2 Ga.na)

Bcecero makenmym 14 6aa108



9 kJ1ace
3aaanue 1.

I. Ulnpokas pacnpocTpaHEHHOCTH MMHEpPAoOB, a TaKkKe BbBIMAICHHE OCANKA B
PeaKkLH1u ¢ MFOHaMH cepedpa cBHeTeNbeTBYeT 0 Xopuaax. X — NaCl (raaur), Y —
KCI (cnabBun), Z - KCI'NaCl (cuasBuuut) (no 1 6aaay 3a dhopmyay u no 1
0aJisly 32 Ha3BaHHE KA’K10T0 BelllecTBa)

2. B ynctom NaCl maccoBble 1onu MeTasia 1 XJ1opuaa paBHbl 39 % u 61 %, B KCl
— 52 % un 48 %. Ilpu ux cMewenun Maccopas 1075 METalI0B GVICT CHUKATHCS,
MaccoBas 101 XJ10pa — MEHAThCS B MHTEpBasle OT OJIHOTO KpalHero 3HadeHus (61
%) K apyromy (48 %). [ToaTomy MaccoBas 101 50 % BO3MOKHA Ul Kaaus WIIH

XJ1opa.
PacemoTpum ciyyvaii ¢ kamuem. CocTas coeMHEHHMs C MOIBHOIN 107ei Xjopuaa
HaTpUA a MOKHO 3arnmcars popmynoit (NaCl),(KCl),.,, ero MonsipHasi macca paBHa

58.5a + 74.5(1-a), a macca kanust 39(1-a). [pupasuubas 39(1-a)/(58.5a + 74.5(1-
a)) k 0.5, monyuum a = 0.056, coctas (NaCl)ose(KCl)goss (2 asr1a).

B ciyvae xsopa k 0.5 HeoOXoauMo MpHpasHATh Apodb 35.5/(58.5a + 74.5(1-a)),
uto 1a€t a = 0.219, cocraB (NaCl)y,19(KCl)g7s; (2 6amna) (pe3vibTaT MOKeT
HE3HAaYUTEJIbHO OTIMYATBCA IPH HCHOJAL30BaHMM 00Jee TOYHBIX 3HAYECHHH
aTOMHBIX Macc).

3. Ilpu nobasnenun HHUTparta cepeOpa K pacTBOpPY CMECH XJOPHUIOB HATpHUs H
KaJlusl BbINaLaeT ocaaok xiopuaa cepebpa: Ag’ + ClI'= AgCl] (1 6aun)
KonnyectBo xnopuaa cocrasasier 1.00/143.5 = 0.00697 monb. Ob111ee KoIU4ecTBO
BEIIECTBA XJIOPHAOB HATpus U Kaius Toxke 0.00697 monb, a cpennss mounspHas
macca — 0.5/0.00697 = 71.7 r/mons. IlpupaBuuBas »to K 58.5a + 74.5(1-a),
nony4uM a = 0.175, coctas (NaCl)y 75(KCl)g.825 (2 6ana).

4. 82 T pacTBOpa IUIOTHOCTBIO | I/MJ OTZQNM KOJIMYECTBO TEIia, paBHOE
82-1.372-4.2 = 472.5 ]JI)x. YnenbHasi Teruiora pacTBOPEHHs cocTaBut -472.5/2 = -
236 Ix/r (1 6an.1); MonbHas BeIMUHHA OyeT paBHa -2360-74.5 = -17600 dx/moub
(1 6amnn)

5. B cnyuae 2 r NaCl xonuuectBo Bemectsa coctaBuT 2/58.5 = 0.0342 monb, a
KOJTMYECTBO OTHaHHOH pacTBopoMm Termiothl — 0.0342-5100 = 174.4 JIx. PactBop

oxnaauted Ha AT = 174.4/(82-4.2) = 0.506 °C (1 6a.1)

6. PacTBop nortepsan konuyecTBo TeruoTel, paBHoe 93.5-1.000-4.2 = 392.7 Jlxk.
Ilycts pactBopunocs x monb NaCl u y mons KCI. Torna:

5100x + 17600y = 392.7

58.5x+74.5y=3.5

Otkyna x = 0.0498 u y = 0.0079. Ilpu TakOM COOTHOLUEHMM KOMIOHEHTOB COCTaB
MOXeT ObITb BblpaskeH opmynoi (NaCl)gges (KCl)g 37 (3 Danna).



Bcero makenmym 19 6as1oB

Jaxanue 2.

[lo omucanuro osneMenTta (yka3aHHE Ha IMPOHCXOKACHHE Ha3BaHWe, OJM30CTh
CBOMCTB K CBOHCTBaM aJFOMHHHS) MOMKHO YCTaHOBHTb, 4To X — Ga. Oxnako
MOXHO pacCUUTaTh MOJISIpHYIO maccy X depe3 coenmHeHHe Xg. [lockonbky Xg
OTHOCHTCS K KBacuam M oOpazyercsi npu nodasieHUH Kk X, cyibdara aMMOHUs,
MOKHO TIPEAMOJOKUTh, 4TO Xg uMmeeT dopmyay (NHy)X(SO,), 12H,0. 3Has
MaccoBylo 10110 X B KBacllaxX, MOKHO COCTABUTh Cle/ytollee ypaBHeHHeE:

M(X)

w(X)=0.1411 =

MX)+14+4+96-2+12-18

.
Pewenne nanHoro ypaBHeHus naet HaM M (X) = 70 ——, uto coorBeTcTBYeT Ga
MOJ1b

(1 6ana).
Dopmy.ibl BewecTs (1o 1 6aauy 3a popmyay):
X, X, X; | X4 Xs
GaCl3'6H20 G3C13 GazH(,* [ NcllGﬂ(OH)d GH(OH)3
X X5 Xs Xo
Ga,0; | Gay(S0y); (NHy)Ga(S80y),"12H,0 Ga,O

* 3a popmyny GaHs - 0.5 Ganna

YpaBHeHHsI peaKUHii:
1) 2Ga + 6HCI + 12H,0 = 2GaC(Cl;-6H,0 + 3H,

2) GaCly-6H,0 + 6SOCI, = GaCl; + 6S0, + 12HCI

3) 2Ga + 3Cl, =2GaCl;

4) 4GaCl; + 3LiAIH,; = 2Ga;Hs + 3LiCl + 3AICl; (BapuanTt ¢ 4GaH;

OLleHHBAeTCs MOJIHbIM 0A/1JI0M)

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

6) Na[Ga(OH),] + CO, = NaHCO, + Ga(OH),
7) 2Ga(OH)3 = G3203 + 3H7_O

8) 4Ga + 30, = 2Ga,0,

9) Ga,0; + 3H,SO, = Ga,(SO,); + 3H,0

10) GﬂzOg, + 4Ga = 3Gd20

11) (NH4)2804 it Gaz(SO4)3 + 24“20 = 2(NH4)G3(SO4)212H20

(mo 1 6an1a1y 3a ypaBHeHHe)

Bcero makcumym 21 6ana




3ananue 3.

Ecau cyuTarh pasnokeHHe MOJHBIM, TO Macca MpPOJAYKTOB pazioxeHus X paBHa
Macce MCXOAHOM COlU, TO ecThb | I, a 00béM — 00bEMY cocyaa. Toraa MiIoTHOCTH
BelllecTBa B cocyne coctaBuT 1 r/ 1 1 =1 r/n (2 6anna). KoauyecTBo BelllecTsa
paccudTaeM no ypaBHeHuto Menaeieesa-Kianeipona:
n=pV/RT=(1162/750-100)-1/(8.314-423.15) = 0.044 mo.b (2 6a.111a)

CpenHIO MOJIIPHYIO Maccy MOXKHO PACCYMTATH KaK OTHOLIEHHE MacChl [a3oB K UX
KOJIMYECTBY:

M, = 1/0.044 = 22.73 r/moas (2 6a1a)

Paznoxenue 0e3 o6pazoBaHus TBEP10ro octarka W HeGONbILIAsA CPeaHssA MOJIspHasT
Macca ra3oB YKa3blBalOT Ha OTCYTCTBHE MeTaljla B COCTaBe COJIH, [0OITOMY
Haubosiee BEPOSTHLIM BapUaHT — CONMM aMMOHHA. Eciau NpeanoiokuTh, YTO
paznoxeHue npoxoauT no cxeme X — nNH; + Z, rie Z — ras, oOpasyroLuiics npu
pa3/loxKeHWH aHUOHA, TO CpeJlHssl MOJIIpHAas Macca MpOAYKTOB pas3jOoKeHHUs Oyaer
3a/1aBaThCsl BIPAXKEHUEM:

1Tn+ M(Z)

- n+1

n = 1 maér M(Z) = 28.5 r/monb, nogodpark ras ¢ Takol MOJISIPHOH Maccoi
3aTpyAHUTENBHO. 1 = 2 1aéT M(Z) = 34 r/Mollb, YTO MOKET COOTBeTCTBOBaThH H,S.
Torna X — (NHy),S (2 6anaa).

! cp

(NH,),S = 2NH; + H,S (2 6anna)

HenonHoe paznoxkenne X MoxeT aarh ruapocyibdua ammonns NHHS — Y (2
oaana).

KonuuectBo BemectBa B | r NH4HS cocrasaser n = 1/51 = 0.0196 moie.
KonuyecTBo npoayktos pasnoxenus — NH; n H,S — Basoe Oosblie, TO €CTh
0.0392 Mosb. DTH ra3bl J0KHBI co3narh aasneHde 1162/750-100 = 154.9 «lla.
Hcnonws3ys ypaBHeHue MeHaeneeBa-KnanelipoHa, BbIpa3MM TEMIIEpaTypy:
T=pV/Rn=154.9-1/(8.314-0.0392) = 475 K => 202 °C (6 6a.1.10B)

Bcero makcumym 18 dannos

3ananue 4.

1. Qy(a) = Quop(CsH) - Qoap(C3Hg) = 105 — (-53) = 158 1/lac/mouth (2 Gasna).
Q,(6) = 8Ecn + 2Ec.c — Enn— 3Ec.c — 6Ecn = 2Eci— Enon — Ec.c = 410-2 - 350 -
436 = 34 k/I:x/monb (3 6auia)

2. O603HAYUM FHEPrHIO UCKAKEHHOH CBS3H Ecx .+, MOTYUUM:
Q=8Ec + 2Ec.c — Eyy — 3Ecrcr — 6Ecy = 2Ecn + 2Ec.c — Enn — 3Ecec- = 158
kJ[>x/MOnb



EC‘*-C* = (ZEC-H + ZE('_C = EH-H - 158)/3 = (4102 + 350-2 — 436 - 158)/3 = 309
k/1:x/Moab (3 Ganna)

3' Qp(a) = QCl‘op(CﬁH(w) Ed 3Qcmp(H2) - QCI"()[)(C()le) = 3300 + 2863 - 4200 = -42
k/lx/moab (2 6anaa)

Qp(6) = 12Ecy + 6Ecc - 3Ec.c - 3Ec-c — 3Ep41 - 6Ec.y =6Ecy + 3Ecc - 3Ec¢ —
3Ehn =410:6 +350:3-610-3 -436:3 = 372 kdx/moub (2 6a11a)

4. AE =372 —(-42) = 414 kI:x/moab (1 6amn)

5. 3anuwem peakuuro 2CsHy = CoH,»

TernoTy 3TOH peaklIMU OLEHHM 1O IHEPTUSAM CBA3H:

Qp = 6Ec.c - 6Ec+.cx = (350 — 309)-6 = 246 kJx/MOJb

C Apyroil CTOPOHBI, 3Ty TEIUIOTY MOYHO BBIPA3MUTh Yepe3 TenaoThl 00pa3oBaHHs
HJIH TEIJIOThI CTOPAHKUA PeareHTOB U MPOAYKTOB:

Qp = Qoﬁp(Clez) - 2Q06p(C3H6)

Qoop(C3He) = -53 xLx/monb, oTkyaa Qysp(CeHyz) = 140 k/k/Moanb (3 6aana)

Qp = 2chop(C3H6) - Qc; L)p(Cﬁle)
Qerop(CsHi2) = 4200 x/Ix/Momb, otkyna Qerop(CiHg) = 2223 k/Ix/moub (3 6amna)

Beero makcumym 19 6anaos



10 knace

3ananmue 1.

[. LlBera coenuHeHuil, SpKO BBIP@WKEHHBIE OKHCIMTEIbHbIE CBONCTBA psizia
BELICCTB M CBS3b HA3BAHMA 37I€MEHTA C LBETOM [03BOJISIET MPEANONIOKHTh, YTO
pedb ua€T o xpome: X — Cr (2 6anaa).

Dopmynbl coeuHennii (no 1 Day):

A [ b B | r }
Cr W K,CrO, K,Cr,0;, Cry(SOy); |
| E K | 3 |
K;[Cr(OH)| CrO; [ Cr0,Cl, | CrO(0,),"CsH:N |

CocraB coexuHenus 3 MOKHO YCTAaHOBHTH pacuéTom. B MPeanoI0KeHHH, YTO
BELLECTBO COACPKUT | aTOM Xpoma, UMeeM:

M(3)=52/0.2464 =211 /Mo

3a BBIYETOM MAcChl CAMOro XpoMa M Macchl Kak MHHHUMYM OJHOH MONEKyIbl
nmupuanHa (M = 79 r/mone) nomyyaem octatok 80 r/MONb. ITOT OCTATOK MOKET
OBITb MOJIyYEH CIEIYIOLIUMH KOMOHMHALIMAMH: CsHsN + H, S + 30, 2S + O unu
50. BepHbIM sABISeTCS MOCHEIHMI BapHaHT: COeIHHEHHE OOOralleHO aToMaMMH
KHCI0poza 3a CUET PeaKlHi ¢ NepOKCHIOM BOAOPOJA M COLEPKHMT B CTPYKTYpe
nepokcuaHble Gpparmentsl O-0.

2. Ha3BaHue a/1eMeHTa NPOHCXOAUT OT IPeyeckoro ¢/10Ba «uBeTs (1 oaJn)

3. ¥YpaBHeHHS peaKkluii:

1 Cr +2KOH + KCIO; — K,CrO, + KCl + H,O

2 2K2CI‘O4 + HzSO4 = KgCl’zO'f P KQSO4 o Hzo

3. K;}_Cl'z()',' + 3802 o H2804 = CF;(S0.0} +F KzSO4 ¥ HQO

4 4K,CrO, + 3N,H,; + 4KOH + 4H,0 — 4K;[Cr(OH)g| + 3N,

5 nK,;Cr,0; + 2nH,SO; — 2(Cr0;), + 2nKHSO, + nH,O (1onmycTumMo
Hanucauue CrO;, sapnant ¢ K,SO4 ouenupaercs B 0.5 6a.1a)

6. chrgo';r T 6H2804 + 4KCl — ZCI‘OZCIZ og 6KHSO4 % 3“20 (BapHaHT C
K,SOy4 ouenupaercs B 0.5 6as1a)

T K2Cr2()7 3 HzSO4 + 4H202 + ZC;H-:.N =P ZCFO(Oz)z(:quN + KzSO4 -+
5H,0

(kaxaoe ypaBHeHue — 1 6au)

4. XpoMIHK HJIH XpomoBasi cMech (J11060e H3 HazBauui — 1 6awn)

5.B YCJIOBHUAX, YKa3aHHLIX B 3aaye, AUXPOMAT IMOJITUMMEPHU3YETCs C O6pa3OBaHI/IeM

(CI‘O3 )n



(1 6a1 3a eTpykTYpHYI0 hopMy.TY)
Beero makcumym 20 6amnios
3aganue 2.

PaccunTaeM cpennne MonspHble Macchl rasoBbiX cMeceil YMHOKEHHEM HX
[VIOTHOCTEH NPH H.y. Ha MOTAPHBIA 00BEM NPH H.Y.:

Crsa, ’ IlnoTHOCTE cMecH M., . OcnoBuoii | MMoBouHbIii f
' (H.y.), /01 r/MoJIb NPOAVKT NMPOAYKT J
A+B 0.380 8.5 & | - |
A+D 0.476 10.66 | M - (npumecu 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

HeOonbirme Besimunubl cpeHell MospHOI Macchl B Cllydae MepBbIX IBYX cMecei
MO3BOJISIIOT MPEAMNOIOKUTL, YTO TaM COAEpKHTCsS Bogopoa. [lpeanosoxum, urto
3T0 A — 0OlIME 174 1ABYX cMecel KomnoHeHT. IIpu atom octatok 0.66 B cpenHeu
MOJIAPHOH Macce BTOPOH CMeCH MO3BOJSET cAeNaTh JOMVIIEHHE, 4TO ed
KOMITOHEHTBI CMellIaHbl B cOoTHOWEHUH 1 : 2 unu 2 : 1. Torna:

My(A + D) =10.66 =1/3- 2 + 2/3-M(D) unu 2/3- 2 + 1/3-M(D), uto naér s
M(D) sapuantel 15 wumu 28 r/monb. [lns mepporo ciyuas 3aTPYAHUTENIBHO
nonodpark ras, a BTOPOH MOJSIPHOH Macce MOIYT COOTBETCTBOBATH a30T N,
yrapueii raz CO, stunen CoHy mnu quGopan BoHg (¢ rpyGuiMH OKpyDIeHHAMH).
OcHOBHOH NpomykT M — KHAKHMii, MO3ITOMY @30T MOXKHO HCKIIOYHTE. JTHIEH
TaKKe He Ja€T C BOAOPOJOM SKUAKMH NpOIYKT, AHOOpaH ¢ BOJOPOIOM He
pearupyeT. Octaércs CO. VuureiBas coortowenne CO + 2H, u orcyrcrBHe
MOOOYHBEIX MPOMYKTOB, MOXKHO mponucarh Bewectsy M dopmyry CH,O. Dro
MEeTaHO.

Bepnémcst K nepBoii cMec M 00paTHM BHHMaHHE, Y4TO razo00pa3Hbli NPOIYKT ed
B3aMMOJCHCTBHS MCINONB3YeTCsl B APYIHX CMecAX. YUHTBIBas HalHYMe B CMECH
BOZIOPOZA, PasyMHO MpPEeANONIOXHTh, 4TO 5T0 amMuak. CpeaHsas MojsipHas macca
cmecu Ny v 3H; paBna 8.5 r/Monb, 4To moaTBepKAAET ITY runoresy. Mrak, B — N,,
C — NH;.

Yersépras cmeck conepxut NH; u ras E. locaennuii, yuuThiBas yClI0BHs ero
NOJYyYEeHHUs, MOXKET COJIep’KaTh YIJEepOod, BOAOPOA M KHCJIOPOIA. YUMUTbIBas, 4TO



MOJIApHas Macca CMecH paBHa 16.5, E nomKeH MMeTh MOISIPHYIO Maccy MeHbliie
otoii BennyuHbl. [loaxonur tonsko meran CH,. Cmecs NH; u CH, pearupyer c
obpasoBaHuem P u BblgerseHHeM Bonopona. Ilponykr aToit peakumu gomken
COACpxkaTh YIIEPOA, BOJOPOA M a30T M, Kak Clie[lyeT W3 BOmpoca 3, HMeTh
[JIOTHOCTb MapoB MEHbLIE MJIOTHOCTH Bo3ayxa. (JieoBarelibHO, ero MomspHast
Macca Menbiie 29 r/mMonb. EamHcTBeHHBIH noaxoaswwii Bapwant — HCN.
Obpatum BHHUMaHMe, yTo P Taxie nonywator u3 emeck NH; u CO, coaepxaluen
KHCJIOPOA B 3JIEMEHTHOM cocTaBe. PazymHo mpeanonoxuts, yto W — H,O.

B nsATOl cmecH B kauecTBe noGouHOrO NpoaykTa o6pasyercs Boja, nostomy F —
Kucjoponcoaepxkamui ras. Ilpeanonoxenune o cocrase cmecu 1:1 naér ans F
HEPEATUCTHYHYIO MOJIIPHYIO Maccy 35 r/mMoib, NpeanonokeHie o coctasax 1:2
i 2:1 = 30.5 unn 44 r/mons. Tlocaenuss cootBerctByer N,O unn CO5. s
CHHTE3a LEHHOIO MPOMBILITEHHOIO MPOAYKTA MCHOJNb3yeTcs MOCIedHHI: CMech
2NH; 1 CO; naér mouesuny (NH,),CO.

A B C D | E B
H, N, NH; CO | CH,

F M W P | U |
CO, | CHOH @ H0 HCN | (NH,),CO

ITo 1 6any 3a popmyay

YpaBHeHHHA peaKuUHii:

N, + 3H, =2NH;

CO + 2H, = CH;0H

CH, + NH; = HCN + 3H,

CO + NH; =HCN + H,0

COZ + 2NH3 = (NHz)zco + Hzo
Ilo 1 6anay 3a ypaBHeHue

Monspuas wmacca HCN pasHa 27 r/mMoab. PaccyutaeM MJI0THOCTH 11O

npeodpa3oBaHHOMY YpaBHeHHI0 Menneneesa-Knaneiipona: p = pM/(R-T) =
98.67-27/(8.314-320) = 1.00 r/a (2 6ana)
(98.67 — naBnenue B Klla, nonyvyenHoe nepeBoaoM U3 740 MM PT.CT.)

Bcero makeumym 17 6annos.

3aganue 3.

1. TlepBoe mnpespaienue, peaknus (epMeHTALHH, €CTh CIUPTOBOE OpoxkeHue
[MTIOKO3bl, B pe3ylbTaTe KOTOPOro odpazyetcs yrnekuc/bli raz, CO, (B) u stanon,
C,HsOH (A). Janee nmoa necTBHEM OKCHIAOB METAUIOB [TPOUCXOAUT OKUCIIEHHE U
COWJICHEHHE JBYX MOJIEKYJ] 3THIOBOTO CHHPTa C BbIAEICHHEM OPraHH4YECKOro
npoaykra B Buae OyraaueHna-1,3 (C). Takum oGpazom:



A--"S0y B-CO, C- _A~F

Kaxnan Bepnasi ctpykrypa Bewectsa no 1 6aay

bytanuen-1,3 MOXKHO MOTYyUUTE APYTHMH METOZAMH, HATIPUMED:

H,O/H*
NN —E— = oy

OH-
il =l ~"OH
H,O/H"
= = N
OH
H,
AO cat /\OH
H,O/H™
<" 0ONa = ~OH

NaNO-/
/\NH2 INO5/HCI /\OH

3 BO3MO:KHBIX cnoco6a - no 1 6amny

2. Peakuusn JleGeneBa. YpaBHeHHe:

2C,HsOH = C;Hg + 2H,0 + H; (kaT. ZnO/AlLOy3)
3a ykazanue Ha3BaHHsA peakuuu 1 6an

3a ypaBHeHHe peakuuu 1 6aa

3. Pettnm Bmecte 3 u 4 nyHkThl. [1pu neruaparaunu uzomepor D u D’ oOpazyercs
COIIPsIKEHHBIH aueH 0e3 MoOOYHBIX MPOJAYKTOB peakuud. B sTom ciydae aTtomel
OpoMa He MOTYT HaXOIMTBCS Ha OJHOM HJIM COCEIHMX aToMax yriepojaa, MOTOMY
YTO HMHa4Ye CTOMT OXKuaaTeb oOpaszoBaHWe ajlkuHa. B ciayyae D7 obpazoBanue
aJKWHa, HAMPOTHUB, ABJIACTCS JTOMHHUPYIOUIUM MTPOLECCOM, [TOITOMY aToMbl OpoMa
pacrojioKeHbl Ha COCEOHMX aToMmax yriepoaa. YKazaHHe Ha HaJlHu4He IJIOCKOCTH
CHMMETPHH IO3BOJISIET BbIOpATh 2,3-1nOpoMOyTaH.

B
Br\/Y B Aty BE /\(
I
Br Br
/D' D'/D D"
Br
/K[/ + 2NaOH REH — + 2NaBr + 2H,0

Br
CTpykTypbl Bewrects no 1 daany
3a cTpYKTYpy npoaykra peakuuu (0yrunHa-2) 1 6aaa

5. l'omonoramu sTaHosa SBASIOTCS METaHOJ, MPONaHol U U3onponaHoi. Tak Kak B
XoZe BCeH LENMOYKH peakUHil KOJIMYEeCcTBO aTOMOB yIVIepoda He yBeJIHYHBaeTCs, a



MCXOMIHBIE Ia3pl JIer4e BO3AyXa M MX MOJIApHas Macca He mpesbimaer 29 r/Mob,
BelecTBOM E saBndercs MeTHI0BLIA cniupt wnu Metanon. JleiicTBHTeNbHO. CH;OH
ABIACTCA 5110M, NPHEM KOTOPOIO BbI3bIBAET CHJIBHOE OTpPaBlEHHE BIJIOTh J10
NICTANIBHOTO HMCXOJa. B MpOMBILIEHHOCTH MeTaHOoNI MONyyaroT M3 JIBYX Ta30B:
BOZOPO/1a U YrapHOIo rasa.

F/G - H;, G/F- CO, E - CH;0H, H - CH,0, I - HCOOH

ITo 1 6anay 3a kaxk10e BemecTBoO

Bcero makcumym 17 6aasios

3ananue 4.

n/Ama = 0.9. Petuaem ypaBHenue Buja:

5.10~.
o_gz;u
1+5-10° - p

Ortkyna p = 1800 I1a (2 6aaa).

Brss ABE€ IIPOHU3BOJIELHbIE TOYKH, COCTABHUM U pewnM CUCTEMY ypaBHeHHﬁ BHaa:

n_131-10““n K _ - _K-5000
' 28 "1+ Kep, ™ 1+ K-5000
; _224-10‘3_n Kop _ K -12000
: 28 "1+ Kop, ™ 14+ K-12000

Yro naét K =8.1:10° Ma™ (2 6anaa), .y = 1.62:107 moas (2 0asa).

Hasnenne 8000 ITa OyaeT cooTBETCTBOBATh KOJIMYECTBY BelllECTRa:

n=162.10-2._5:1:10" 8000 =6.36-10" MoIb

1+8.1-107 8000
m=6.36-10"-28-10" = 178 mr (2 6a.na)

Jlns HaxosKeHHs JaBiaeHus, coorsBeTcTBYlOLIEro macce 300 Mr, perraem
YpaBHEHHE BUA:

2350107 L 8110 P
28 1+8.1-107 . p

Otkyna p = 24200 Ila (2 6anaa).



B cilyyae npeneirsHoON aJIcopOLInu Marepual ancopoupyer

N =t Na = 1.62:107:6.022-10% = 9.76-10*' MOJIEKYJI. YUUTBIBAs, YTO IJIOLIA/Ib
ONHOI MoJeKy bl paBHa 16 A’ = 16-107" M°, oburas niomas Marepuasa COCTaBUT
9.76:10°"16:107° = 1562 M, a yaelIbHas IJIOMaab MOBepXHOCTH 1562/0.434 =

3600 m*/r (3 Gaua).

AzicopOuust U3 ra3oBoit (asel NPOMCXOAUT 3a CUET 0OPA30BAHMS HOBBIX CBS3Eil
MEXAY TIOBEPXHOCTbIO M MoJekylamu copbara. OOpasoBaHue cBszeil —
SK30TEPMHYECKHH  Mpouece,  KOTOPOMY — COOTBETCTBYET  OTpPHUATE/LHAS
IHTANLNHS aacopdounu (1 6aaa 3a orer u 1 Gann 3a oGbscHeHHe).

Beero makenmym 15 6asiios



11 knace
3ananue 1.

PopmyJIbl BEIIECTB:

X A B | C D
Bop (B) BF, __ H[BF] ThB, j B,0;
E F G H ‘ |
H3B03 H2B407 BC13 Na[BH4] N3802

(mo 1 6any 3a popmy.y)

YpaBHEHHS peakiuii:

1) 2B + 3F, — 2BF;

2) BF;+3H,0 — H3BO; + 3HF

3) HF + BF; — H[BF,]

4) Th + 6B — ThB;

5) 4B + 302 — 28203

6) 2H3BO3 - B203 gs 3H20

7) 4H3803 B H2B407+ SHZO

8) B203+ 3C + 3C12 - 2BCI3 - 3CO
9) BCl;+ 4NaH — Na[BH4| + 3NaCl
10) Na[BH,] + 2H,O — NaBO, + 4H,
(mo 1 danay 3a ypaBHeHHe)

Bcero makenmym 20 6an108
3apanue 2.

1. I'a3 b Bblaensierca u3 wénouu, cienoparenbHo, b — NH; (1 6aan), araz I
BBIJIEJIAETCS U3 KMCIJIOTBI, cKopee Beero, 31o CO, uinm SO..

Bripasum mMousipHyro Maccy A depes MacCOBYIO JIOTFO U KOJIMYECTBO aTOMOB a30Ta
B HEM:

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

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

X — KOJIMYECTBO aTOMOB a30Ta B COEIMHEHHH.

M(A) = 60 r/moab (1 6aaa) (mpu X = 2). DTa MOIsSpHAs Macca COOTBETCTBYET
MosipHOM Macce kapbamuaa — A — (NH,),CO (1 daaa). Ilpu ero uenounom
I'MAPOJIM3€ BBIAEISAETCS aMMHaK, a Mpu KUCIoTHOM — yriekuciabiid raz I' — CO; (1
0ann).

X CcyuwecTByeT B pacTBope B (opMe LBHTTEP-MOHA, HE COJEPKUT yIiepoaa H
obpasyercst B xone peakuuu (NH,),CO ¢ 6e3onnoit H,SOy4, ucxons u3 srtoro,
JIOTHYHO MIPeAnonoxuTh, 4to X — (H3aN) (SO;) (2 6aaaa).




Peakunel OMHapHBIX HEOpraHH4ecKHX BelecTB b u B MOkKHO mnonyuute
(H3N) (SOs)". 3nas, uto b — 3710 NHj;, ycranaBnusaem, uto B — SOj; (1 6amn).

CrpyktypHas ¢opmyna 1surtep-uoHa X (1 6aan):

H
H\IL/H

|
“ ﬁ o
O

2. YpaBHenus peakuuii (no 1 d6anay)
Peakuns 1: (H,N),CO + 2H,S0, = CO, + (H3:N) (SO;3) + NH,HSO,
Peaxkuus 2: NH; + SO; = (H3N) (SO3)

3. 7K onuchIBaeTCs KaK FOPrOYMH ras, HMELIMH TeTpadApHYeCKYI0 FeOMETPHIO,
HanOonee MpocThIM npeanonoxkenuem sapisercs, yto K — CHy (1 6aau). Peakuus
aMMHaKa ¢ MeTaHoM, npotekarowas npu 1200 -1300 °C, wmcnoaesyerca ans
MOJy4eHHs LIMaHOBO0poaa B pomblurieHHOCTH, 3 — HCN (1 6a/n):

CH,; + NH; = HCN + 3H,

B3aumopeiictreue HCN ¢ KOH — 910 peakuus HeHTpaaH3alHH, IIPOAYKTOM
KOTOPOH SIBISIETCS KalueBas COJMb CHHHIbHOH KHcioThl, 3HaduT, U — KCN (1
0aa/1), a peakius UHAHUI0B ¢ KUCIIOPOJOM MPUBOAUT K 00pa30BaHUIO LHAHATOB —
E — KOCN (1 6aa).

HCN + KOH = KCN + H,O

2KCN + O, =2KOCN

Conb J] uMeeT B cBOEM cocTaBe uaHar-aHHoH (Kak 1 cojib KOCN o yciioBuio) u
6b1a nonydena w3 (H,N),CO, 3nauut, karnoHoM conu I ABAAETCA aMMOHMH.
CnenosarensHo, A — (NH4)OCN (1 6aan).

4. Tlpu wnarpeBanuu nmanatr amvonus (NH,OCN) npespauaercs B KapOaMui
((NH,),CO). Brnepsble 3TOT cuHTe3 Obl1 ocyluecTBnén Opuapuxom Bémepom (1
0aan) B 1828 rony.

Bcero makcumym 16 6an108
3ananue 3.
Pemenue 3anauu cieayer Hadath ¢ yctaHosieHus Gopmyiasl D. Maccosast gons

yriepona B HEM paBHa 37.5 %. Cyns no ganbHEHUIMM peaKUMsM HapallHBaHHs
YIVIEPOJHOTO CKEJIETA, MOMKHO C/eNaTh Npedrnonoxenue, 4to B D cogepxurest ot 2



J0 5 aroMOB ymiepoaa. Torna MOHO BOCIOJIB30BaThCA MEPEOOPOM H COCTABHUTH
Tabnuiy no popmyne:

M (D) = 12n
" 0.375
Yucno atomoB yriepona, Mounsipaast macca D, | M, (D) - 12n

n | r/MOJIb |
2 64 64 - 12:2 =40 (Ca™)
3 96 96 -12-:3=60(?)
4 128 128 —12:4 =80 (?)
5 160 o 160—-12-5=100(?)

Takum oOpaszom BewectBom D sBasiercst kapoun kanbuus CaC,. Cxema
npeBpameHHﬁ, NpeacTaBJICHHAA B 3a1a4e:

oD

Cal >

HC
H-O

) | wa Bl / LQ N, 1. KOH,, w2 AW L o
& SO 7= S KN 7 T 2w CHO PaC -
I H E 300 I G
LiNHCH. )N -
NHA(CH 1) NH, Py HC)
K A B

o
|
H () . Sia>,BH =
’9/\ TR, w.!/\\\ 2]]:(..): 1 T\J FNTNF

Bewectso C comepxut 62.07% yrmnepoaa, TakkKe H3BECTHO, YTO OHO MOJYYEHO
Mpu o30HONU3e coenuHenus X, cienoareibHo C ABasercs Takke kak A n B
KeTOHOM M/unu anbaerugom. Cnocod pacuéra aHaTOrH4eH crocody yCTaHOBICHH

cocTasa Bewectsa D.

Torma Ha Tpu artoma ymiepoaa nojydaem ¢opmyiny C;HqO, 4ro coorsercTByer
nponaHagio M mponaHoHy. [lojackaskoit B BbIOOpE CIYKMT YIOMHHAHHE O
KyMOJIBHOM CHMHTE3e, B XOJ€ KOTOPOro B MPOMBILIIIEHHOCTH MOIY4aloT (eHOT H
alleToH, 3Ha4uT BeulecTBO C — 3TO NPOMAHOH KK alleTOH.

C
N

3a cTpYKTYpHY10 opMyy Kazaoro semecTsa no 1.5 6an1a



Tax xak B Xxome BOCCTAHOBHTENBLHOrO 030HOIM3A JBOMHEBIE CBSI3M PBYTCA ¢
oOpazoBaHHeM  KapOOHHIIBHBIX COEJMHEHHMH, najee B pelleHHH  OyayT
YHOMHHATLCA CTPYKTYpHble aneMeHTol A’, B’, C°, o6pasosannbie ot A, B, C. or
KOTOPBIX «OTLLEMHIIH aTOM KHCIIOPOIa.

r B C o
N
TO?OHO_-’]H%
Al T B ¢ o
N

A
4

Mortekynbl aleToHa MorM 00pa3oBaThes InpH ycloBHH, 410 2 (parmenrta C’
ABIAIOTCS  KOHUEBOH 4acThio cTpykTypbl X. [lockonbky X CHMMETPUYHO,
¢parmenT B’ coenmten ¢ aByx cBOGOAHBIX KOHIOB ¢ nByms gparmeHtamu A’. Tak
Kak 2 4acTh GparmenTta A’ MAyT APYT 3a APYroM, /15l HUX BO3MOKHO 4 pa3IMYHBIX
PacloNOXKEHUs B CTPYKTYypPe, M3 KOTOPBIX JMIIb OJHO YIAOBIETBOPSET YCIOBHIO,
4TO NPHU KaXKAOH ABOMHOMN CBSA3M COAEPIKUTCH METHIIbHBII 3aMeCTHTEb:

CTpoeHHE coeAnHeH s X

KomiyecTBo 1BOIiHBIX cBsizeit B X paBHO miecTH (1 dasn).
3a cTpoenue BemecTpa X 2 Gasnia.

Hrtoro makcumym 18 6a.108
3ananmue 4,

I. st pacuéra xonuenTpaunu [H'] nenosb3yeM KOHCTAHTY paBHOBECHS:
K, :-%:1.26-103
Y 0.01-[H]
Otkyna [H'] = 6.57:10° M, a pH = 2.18 (2 6anaa). Vcnonb3oBaHue B JaHHOM
pacu€Te ynpolEHHON GopMyNIbl BeAET K HEKOPPEKTHOMY Pe3yJIbTATY.



2. Bemnunna [H'] nna sroporo pacteopa pasra 107 M, a pennunna [OH-] =

KW/[H] = 10'10° = 10° M. [llenounas cpena oGyclOBIEHA I'MAPOJIH3IOM [10
AHUOHY; PACCYUTAEM CTIepPBa KOHCTAHTY PaBHOBECHS DTOTO Mpoliecca:
K e B o) 13178
0.0085-[OH |

Torna Ky = K/Kyy = 107/(1.18-107) = 8.49-1077 (2 6asn1a)

3. Ilpu pH = 7.00 moxHO npeHedpeur coxepskanueM popmel H,X B pacTBope.
Pactsop, comepwaumii tonsko HX u X7 Oyner OydepHbIM; COOTHOLIEHHE
KOHLEHTPaLHH (hOPM MOKHO BBIPa3HTh uepe3s BeanunHy Ko:

_H]IX7] _107[X7]

. =8.49.10"
[HX] [HX"]

Otkyna [X*] = 8.5[HX]. Tlpouecc cmewenus npencraBim clenyroueit opyTro-
pEeaKLMHH:

HoX + 18X%= 17X + 2HX
Orkyna cnemyer, urto H,X wu Na,X Heobxonumo cmewath B MOJIBHOM
coorHomieHnH 1 K 18. C y4éTOM pasHHUbI B KOHLEHTPALHAX HMeeM: n./n; =
(C2V2)(C1V1) = (8.50-107°V2)A(107V ) = 18, otkysia Vo/V, = 21.2 (3 6aa).

C HCIIOJIB30BAHUEM KOHCTAHT PaBHOBECHSI, BEJIUYHHBLI pH H MaTepuaanoro
OanaHca TMOJTYyYHM:

[H:Y] =107 [HY"]/(9.33-10") = 0.339[HY"]

[Y*]=3.63-10" [HY /(10°%) = 0.1 1S[HY]

[HaY]+ [HY] + [Y*] =0.05 = 0.339[HY ] + [HY] + 0.115[HY"]

Otkyna [HY'] = 0.0343 M, [H,Y] = 0.0117 M, [Y*] = 0.0040 M (110 2 6a11a 3a
KOHUCHTPAUHIO KAKI0H 4aCTHUbI)

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

n(H) = 2n(H,0) = 2:0.36-1/18 = 0.04 moub

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

Ilpocrefias dopmyna pemecrsa CHO, Ho JMKapOOHOBass KHCJIOTa J0JKHA

COACPMATL KaK MUHMMyM 4 atoMa KHCIOpOIa, NOJITOMY Haubonee BeposTHbIL

Bapuant — C4H404 (2 6anna). Boienss KapOOKCHIIBHBIH TPYMIEI, HOTyyaem

popmyny panukana C,H,. ns Takoii MOJIEKYJIbI MOKHO H300pa3uTh TPH H30Mepa:
COOH COOH

HOOC HOOC COOH COOH

1 2 E;
3a cuéT O0JNYYEeHUS MOKHO MpeBpPaTUTL APYr B Jpyra LHC- M TPaHC-H30MeEphI,
MOSTOMY MCKItOHaeM BapuaHT 3. UtoOwel cooTHecTw kucaotsl H>X u H,Y co
CTPYKTYPaMH, 00paTHUMCS K BENIMUYHMHAM KOHCTAHT KUCJIOTHOCTH. Bunno, yro mis
H>X KOHCTaHTBI KHCIIOTHOCTH Pa3M4aloTCs Ha 5 NMOpAAKOB; NMpH 3ToM K, Belle,
€M COOTBETCTBYtOIIAs BelHuuHa y H,Y, a K, HaoGopor, MeHbuie. 1o



XapakTePHO Ul CTPYKTYPBI MOJ HOMEPOM 2 — MajleMHOBOH KUCIOTHI, TOCKOJIBKY
AMCCOLHalMs NepBOH KapOOKCHIILHOMN IPYIINbI 06Jerdaercs 3a cuéT o0pa3oBaHus
BHYTPHMOIICKYJIIPHOW BOJTIOPOIHOM CBSI3H:

1\

1/

B tpanc-usomepe (1 coorsercTByeT H,Y) Takne KOHTaKThl HEBO3MOKHBI, MO3TOMY
AUCCOLHALHA NBYX KapOOKCHIBHBIX TIPYNI MPOMCXOAMT MOUTH HE3aBHCHMO, W
KOHCTAHTBI IMCCOLMALMH OT/IMYAIOTCs He TaK CHIIbHO. BepHble cTpykTypHbIe
dopmy.abl — no 1.5 6ana.

Beero makceumym 18 6amnnos



