Pemienue BapuanTa 2

1.3. TlpuBeauTe npuMep KaTHOHA, KOTOPBIH UMEET 3JIeKTPOHHYI0 KOH(puUrypamuio anuona 0%,
Otser: nousl Na+, Mg?" umetor konpurypanmo 1522s22pb.
2.6. Kakoe mpocToe BemecTBO MMeeT mioTHocTh 2.33 r/cm® (H.y.) M MomspHbIi o6bem 12.1
cM®/MoiB?
M=p- -V=233"-12.1 =28 r/mMob.
ITpocroe BemecTBO — KpeMHHU Si.
3.1. Hapucyiite cTpyKTypHBIE (OPMYIIBI TPEX MOHOXJIOPIPOU3BOAHBIX 2,4-TMMETHUIINIEHTAHA.
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Pewenue:
CH2C|*C‘3H*CH2*(‘3H*CH3 c:H3ﬂEc|—c:H2—c‘:HfCH3
CH3 CH3 CHjs CHs

CH3*?H*CHCI*C‘:H*CH3
CH3 CH3
4.6. [Tpu oOpazoBanuu 45 11 yriieKHCIOro ra3a u3 rpaduta u kucinopona (mpu 25°C u HOpMaITbHOM
JaBJIeHUH) BbLACTHIIOCH 725 kX Temorel. Mcnapenue omHoro monst rpadura Tpedyer 3aTpaThl
sHeprun 705 x/[x/monb. Dueprus ceszu O=0 B monekyne kuciopona paBHa 497 kJ/MoOIb.
Paccuwmraiite cpenntoto sHepruto cBs3u C=0 B MoJieKyIe yriaeKuciaoro ra3a (B kJ»x/Moib).

Pewenue. Ilepecuntaem TeraoBoi 3¢ ekt peakiuu Ha | MOJIb YTIEKUCIIOro rasa:

v(COy) = v = 45-101.3 = 1.84 mob,
RT 8.314-298
Q= % = 394 kJI>x/MOJIb.

TemnoBoit 3 PexT peakiiiu BOZHUKAET U3-3a TOTO, YTO MIPH 0Opa30BaHUU XUMHUYECKUX CBSI3EH
SHEPTUsl BBIJIETSETCSA, a Ha pPa3pblB CBS3€M M HAa HCMApEHHE TBEPIOrO BEIIECTBA JIHEPTHUS

3aTpavynBaeTCs.
C(rpagurt, r) + O=0 — 0=C=0

Q =2 Eu(C=0) — Ecx(0O=0) — Qucn
Ecs(C=0)=x
394=2-x-497-705= x—1202
x= 0.5-1596 =798 kJx/mMoIb.
Omeem: Ecx(C=0) = 798 xJ{»/M0IIb.

5.2. TBepabIii THIPOKCHT KATHsI Maccoi 22.4 T OCTaBWIIM Ha Bo3ayxe. Uepe3 HEKOTOpoe BpeMsl OH
IpeBpaTUiICs BO BIIaXKHOE BellecTBO Maccoi 26.0 1. Ero pacTBopuin B BoJe U MOJEIUINA PACTBOP
Ha JiBe paBHbIe yacTu. [Ipu noOaBneHnn U30bITKA XJIOpUa KAJIbLIKS K IEPBOMY PAaCTBOPY BBINAJ
ocasiok Maccoi 1.5 r. OnpenenuTe cocTaB BIAKHOTO BEILIECTBA (B MACCOBBIX MpoleHTax ). Kak u3
BTOPOT'O pacTBOPa MOJYYUTh PACTBOP YUCTOIO TMIPOKCH 1A KaIus?
Pewenue. KOH nornomaer u3 Bo3ayxa H20 u COz:
2KOH + CO2 — K2COs3 + H20.
Taxum o6paszom, BiaxHoe BeniecTBo — 310 cMech KOH, K2COs3 1 Bozpb!.
HmenHO kapOOHAT Kajaus 1aeT 0CaZ0K C XJIOPUJIOM KaJlbLIUs
K2COs + CaCl, — CaCOsl + 2KCl.



M3 m010BUHBI UCXOAHOM CMECH TTOTYYEHO

v(CaCO3) =1.5/100=0.015 moJb.
B cocTaB Bi1a;kHOr0 BElIECTBA BXOIAT:
1) KapGonat xamus:
v(K2CO3z) =2 - 0.015 = 0.03 mou1b.
m(K2C0O3) =0.03 - 138 =4.14 .
®(K2CO3) =4.14/26.0 = 0.159 (15.9%).

2) I'mapoxcun kamus. B peakiuto ¢ 0.03 mons CO2 Berynuino 0.06 mosie KOH. B cmecu octanocs:
m(KOH) =22.4-0.06 - 56 = 19.04 r.
®(KOH) =19.04 / 26.0 = 0.732 (73.2%).

3) Bona
®(H20) =100 - 15.9 - 73.2 = 10.9%.

Jlyist Toro, 4TOOBI M30aBUTHCS OT KapOOHATA KaJHs, K paCTBOPY HAI0 JOOABUTH THIPOKCH]T
Oapwust:
K2COj3 + Ba(OH), — BaCOgl + 2KOH.

Omeem: 13.2% KOH, 15.9% K2COgs, 10.9% H20.

6.1. Yepe3z 500 mn pactBOopa amerara cepedpa MPOMYCTHIIM HM30BITOK BOJOpOJA JI0 IMOJHOTO
BhITIaZIeHUs ocajka. [locie otnenenus ocagka pH pactBopa ctan paBen 4. Onpenenute MOJSIPHYIO
KOHHeHTpaHI/IIO COJIM B UCXOOIHOM paCTBOpe. KOHCTaHTa Auccoualnnu YKCYCHOﬁ KUCJIIOTHI paBHa
1.74-10°°,

Pewenue. YpaBHeHHE peakuyu:
2CH3COOAg + H, — 2CH3COOH + 2Ag| .
ITo ycnosuio, pH = 4, orcroga paBHOBeCHas KOHIEHTpanus noHoB H™ cocrasiser
[H*] = 10"" = 10* momb/n.
O0603HaYMM MOJIIPHYIO KOHIIEHTPAIIUIO 00pa30BaBIIEHCs KUCIOTHI 3a ¢
[H*][CH,COO0"] [H'F

R)JI/IC = ]
[CH,COOH] c—[H']
-8
174105 = 10 .
c-10"
Orcrona
-8
c-104= 2 __575.90¢
1.74.10

¢=57510%+1-10%=6.75-10" moub/u.
Omeem: 6.75-10~* Monb/m.
7.4,

1. Na2SO3 + H202 — NaxSO4 + H20

2. NaxSO4 +4C —  NagS +4CO1

3. Na;SO3 + 2HCI — 2NaCl + SO21 + H20

4. Na[Cr(OH)4] + SO2 — Cr(OH)3| + NaHSO3

5. 5Na:S0z + 2KMnO4 + 3H2S04 — 5Na,S04 + 2MnSO4 + K2SO4 + 3H20
6. BaCl> + MnSO4 — BaSO4| + MnCl;



8.3.

1. CH3CH,COOH + Cl, —22¢_5  CH3CHCICOOH + HCI
2. CH3CHCICOOH + 2NH3 — CH3CH(NH2)COOH + NH4CI
X

3. CH3CH(NH,)COOH + CHsOH —"5 CH3CH(NH2)COOCHs + H,0
4. CH3CHCICOOH + 2KOH —" 5 CH,=CHCOOK + KCI + H20

Y
5. 2CH2=CH-COOK + H2SO4 — 2CH2=CH-COOH + K2SO4

6. CH,=CH-COOH + H,0 —* s HOCH,CH,COOH

9.5. Cmech ByX OMHApHBIX COCAMHEHHUH (T.€. COCTOALIMX M3 aTOMOB JBYX 3JIEMEHTOB) Maccoi
69.15 T comepxut aromel hochopa, Xaopa U Kucaopoaa. ITa CMECh MOKET HEHUTpain3oBaTh 352 T
30.0%-noro xomomguoro pactBopa NaOH. Ilpu B3auMonmeHCTBHM TaKOH e HABECKH CMECH C
M30BITKOM pa30aBIICHHON a30THOM KHUCIOTHI BhiAensercs 1.96 n okcuna azora (Il) (u3mepeno npu
21°C u 99.7 klla). Onpenenute KaueCTBEHHBINH COCTaB U MOJIbHBIE JOJIM KOMIOHEHTOB B HCXOHOM
CMECH.

Pewenue. CnHauana paccuuTaeM KOJMYECTBA OKCHIAA a3oTa W mienouyd. KommuecTBo
BoienuBiierocst NO coctaBut

J(Noy = Y. _ 997196

RT 8.31-294

= 0.08 mo1b.

KonuuecTso menouu:
m(p-pa)-o 352-0.3
M 40

= 2.64 monb.

v(NaOH) =

Bo3MOHBI TpY BapraHTa CMECEM:

a) P203 u PCl3;

6) P20s u PCl3;

B) P203 u PCls.

Bapuant P20s u PCls HeBO3MOXKEH, T.K. HA OJIHO M3 3TUX COCAMHEHHUI He OyJeT pearupoBaTh
C KOHILIEHTPUPOBAHHOW CEPHOW KUCIIOTOM.

B ciryuae a) pa3baBieHHast a30THasi KHCIOTa OKHCISAET 00a KoMIoHeHTa cMecH (x Moib P203
u 'y moinb PCl3):

3P203 + 4HNO3 + 7H,0O — 6H3PO4 + 4NOT;

X 4/3x
3PClI3 + 2HNO3 + 8H20 — 3H3PO4 + 2NO21 + 9HCI.
y 2/3y

Macca cmecu paBHa 110x + 137.5y = 69.15 .
CocTaBuUM M peluM CUCTEMY YpaBHEHUIL:

110x +137.5y = 69.15;
1.33x+0.66/y = 0.08.

Pemenue cuctemsl naet x < 0, ciae10BaTeNbHO, ITOT BAPHAHT HEBO3MOXKEH.
PaccmoTrpum Bapuant 0).

[Tyctb cmeck coctout u3 x Mok P20s u Yy mons PCls, Torma macca cmecu cocraBiser
144x + 137.5y = 69.15.

C KOHIIEHTPHUPOBAHHON CEpHOH KHCIOTOM B3ammojeiictByer Tonbko PCls, mpu stom
Boitensgercs 1.33y monbs NO, crenosarensho, y = 0.12. M3 npeapiaymiero ypaBHeHUs Ui Macchl
cmecn monmydaeM x = 0.366 Momb. OKOHYATENBHYIO TPOBEPKY IPOBENEM IO KOJIHYECTBY
3aTpayeHHOM Ha HEUTpaIU3alMIO IeOYH:

P,Os + 6NaOH — 2NasPO4 + 3H20;
X 6X
PClz + 5NaOH — NaHPOs + 3NaCl + 2H:0.



y oy

Ha neiitpanuzanuio Heodxoaumo 6X + 5y = 6 - 0.366 + 5 - 0.12 = 2.8 Mo, HO 1O YCIOBUIO
3aJ]auu IeJI0Yr TpaTUTCs 2.64 MOJIb, CIIeI0BAaTEIIEHO, BAPUAHT 0) HCKITFOYAeTCsl.

Ocraetcst MpoaHAIM3UPOBATh BAPHAHT B): CMECh COACPIKUT X MOJib P2Os 1 Y Mosb PCls.

Macca cmecu: 10x + 208.5y = 69.15.

C pa30aBneHHON a30THOM KHCIOTOH B3aMMOJCHCTBYET TOJIbKO Tpuxiopus ¢docdopa
(YypaBHEHHE pEaKIMU CM. BhIIIE), morydaeTcs, yTo x = 0.06 mounb. IloxcraBisem 3TO 3HaYEHUE B
ypaBHEHHE JJisi Macchl cMecu U monydaem Y = 0.3 monb. [IpoBepuM Mo KONMHYECTBY IMIETOYU HA

HEUTpaIU3aLIHIO:
P203 + 4NaOH — 2Na,HPO3 + H:0;
X 4x
PCls + 8NaOH — NasPOs + 5NaCl + 4H,0.
y 8y
KonmuectBo menoun 4x + 8y =4 - 0.06 + 8 - 0.3 = 2.64 M0J1b, YTO MOITHOCTHIO COOTBETCTBYET
YCIIOBHIO.
MosbHBI€ 10JT1 KOMIIOHEHTOB:
0.06
x(P203) = ——————=0.167 wu 16.7%,
0.06 +0.3

x(PCls) = 0.833 nmm 83.3%.

Omeem: 16.7% P203 u 83.3% PCls mo Mossam.

10.2. JIna momuoro ruaponusa 2.13 r terpanentuaa mnorpedoBagoch 0.27 M BOJBI, MPH 3TOM
00pa3oBaNIOCh JIBE AMHUHOKHUCIIOTHI, KOTOPBIE KOJMYECTBEHHO pa3aeniiu. [Ipu noGaBieHun K OQHOM
U3 aMUHOKHUCIIOT M30BITKA a30TUCTOM KHCIOTHI Bblaenwioch 112 mu (H.y.) raza u ob6pazoBaioch
0.83 r oprannyeckoro BemecTa. ¥ CTaHOBUTE BO3MOXKHOE CTPOSHUE TeTpanenTuia.

Pewenue. B ycnoBum 3ajaud CKa3aHO, YTO TUAPOJIU3YETCS TETpAIENTU]; HAa THUAPOJIU3 MOJS
TeTparnentuaa TpedyeTcst 3 MOJIb BOJIBI M 00Pa3yIOTCS YeThIPE aMUHOKHUCIIOTHI:
Terpanentun + 3H,O — AK1 + AK2 + AK3 + AK4,
v(H20) = 0.27 /18 = 0.015 moub.
CnenoBaTenbHO V nenmpa = 0.005 MOAB, V amunoxucaor = 0.02 MOJIB.
M amumokucnor = M nenmuza + M H20 = 213 +0.27 =2.4r.

B pesynbTare peakuuu aMUHOKHUCIOTBHI € a30THCTON KHCIOTOW 00pa3yercsi TMIPOKCUKUCIOTA U
BBIJIEIISIETCS a30T B COOTBETCTBUU C YPABHEHHUEM:

HNCHRCOOH + HNO2 — HOCHRCOOH + N2+ H20

v(N2) =0.112 /22.4 = 0.005 mob, v HocHR-cooH = 0.005 MoJ1b.
m  0.83

= —=——— =166 r/M0b.

v 0.005
avmmoxucorss = 165 T/M0oJb. AMuHOKucoTa — permnananua HoNCH(CH2CsHs)COOH.
M genmmanamma = 165 T/M0oab-0005 Monb = 0.825 1.
V pemnananma — 0005 MOIIB, TOr1A V Bropoii ammoxnerorst = 0.015 MOIIB.
M avumoxucnorss = 2.4 T —0.825 1 =1.575 .
M avmoxucnorss = 1.575 1/0.015 moas = 105 r/mMonb.
D10 — cepuH H2NCH(CH.OH)COOH.
OpHa 13 BO3MOXKHBIX CTPYKTYp T€TpamnenTuia: CepuH-cepuH-(heHnIalaHuH-CEPUH.
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