Pemienue BapuanTa 1

1.6. IlpuBenuTe MpUMep AHUOHA, KOTOPBIHA UMEET HIEKTPOHHYIO KOH(pUrypamuio katuona Al%*,
Omeem: nousl F-, 0% nmMerot koHduryparmro 1522s°2p°.
2.4. Kakoe mpocToe BEmecTBO UMeeT MIOTHOCTh 19.32 r/em® (1.y.) n MomsapHBIi 06beM 10.2
cM®/MoiB?

M=p-V=19.32-10.2 = 197 r/monb.
[Ipoctoe BemecTBO — 30510TO AU.
3.5. Hapucyiite ctpykTypHBI€ (DOPMYIIBI TPEX MOHOXJIOPIIPOU3BOIHBIX TEKCAHA.

CICH,—CH>-CH>—CH>—CH>—CHs CH3—CHCI-CH>—CH>—CH>—CH3
CH3—CH>-CHCI-CH>—CH>—CHj3

4.5. IIpu obpazoBaHuu 35 11 yriaekuciaoro raza u3 rpadura u kucnopoaa (nmpu 25°C u HopMaTbLHOM
JaBJieHUH) BeIAEIUIOCh 563 k/x Temnotel. Mcnapenue ogHoro mois rpadurta TpeOyer 3aTparhbl
sneprun 705 xJ[x/monb. Cpennsis sHeprus cBsizu C=0 B MoJieKyse yrieKHcJIoro raza paBHa 798
kJ[x/mMonb. Paccuutaiite snepruto cs3u O=0 B monekyie kuciaoposa (B kJ>k/MOJb).

Pewenue. Ilepecuntaem TemaoBoi 3¢ ekt peakuu Ha | MOJIb YTIEKUCIIOro rasa:

v(CO») = PV = 35-101.3 = 1.43 moJb,
RT 8.314-298
Q= % = 394 xJI>x/MOIIb.

TemutoBoit 3 PekT peakuy BOZHUKAET U3-32 TOTO, YTO MIPH 00pa30BaHNN XUMHUYCCKUX CBSI3CH
SHEpPrusl BBIIEISIETCA, a Ha pa3pblB CBA3CH M HaA HCIAapeHHEe TBEPAOrO BEIIECTBA HSHEPTUS

3aTpavynBacTCsl.
C(rpagur, ) + O=0 — O=C=0

Q =2 - Ec(C=0) — Ecx(0O=0) — Qucn
Ecs(O=0) =x
394=2-798 —x—705=891 —x
x = 497 x]I>x/M0Ib.
Omeem: Ecx(0=0) = 497 xJI/MO0b.

5.3. Tepaplit ruapokens kamust Maccort 30.0 T octaBuiIM Ha Bo3ayxe. Uepe3 HEKOTOpOe BpeMsi OH
MPEBPATHIICS BO BIIAYXKHOE BeliecTBO Maccor 34.4 r. Ero pacTBOpuiIn B BOJIE U TOJICTUIN PACTBOP
Ha /1Be paBHble yacTH. [Ipu no0OaBieHHN M30BITKA XJIOpUAA KaJbIHs K NEPBOMY PACTBOPY BbIIAI
ocajok Maccoil 1.75 r. Onpeznenute cocTaB BIaKHOTO BeleCTBa (B MacCOBBIX MpolieHTax). Kak u3
BTOPOT'O pacTBOPA MOJYYUTh PACTBOP YUCTOIO TMIPOKCHIA KaIus?
Pewenue. KOH normomaer u3 Bo3ayxa H20 u COz:
2KOH + CO2 — K2COs3 + H20.
TakuMm oOpa3om, Biaxkaoe BemiecTBo — 3To cMech KOH, K2CO3s 1 BojbL.
HmeHHO kapOOHAT KaJlusl JaeT 0CAJ0K C XJIOPHIOM KaJIbIHs
K2COs + CaCl, — CaCOsl + 2KCl.
W3 1010BUHBI HCXOJHOW CMECH NTOJIY4EHO
v(CaCOs3) =1.75/100 = 0.0175 moib.
CocTaB BJIQ)KHOTI'O BEIIECTBA:
1) KapGonar kanusi:
v(K2CO3) =2 - 0.0175 = 0.035 mos1s,
m(K2COz) =0.035 - 138 =4.83r,
®(K2CO3) = 4.83/34.4 = 0.140 (14.0%).



2) I'mapoxkcua kamust. B peakiuto ¢ 0.035 mons CO2 Berynuio 0.07 mons KOH. B cmecu ocranock:
m(KOH) =30.0 - 0.07-56 = 26.08 r,
®(KOH) = 26.08/34.4 = 0.758 (75.8%).
3) Jloi10 BOIBI HAIEM 110 PA3HOCTH:
®(H20) =100 — 14.0 — 75.8 = 10.2%.
UYtoObl n30aBUTHCSA OT KapOOHATa KaJIMsl, K pacCTBOPY HAJI0 100aBUTh THAPOKCH]T Oapwus:
K2COs + Ba(OH), — BaCOgl + 2KOH.
Omeem: 75.8% KOH, 14.0% K,CO3, 10.2% H0.

6.5. Yepe3 200 mu pactBopa ¢dopmuara cepebpa MPOMYCTHIM H30OBITOK BOJOPOJA IO IOJHOTO
BhINajieHus ocanaka. [locne ornenenus ocaaka pH pactBopa cran paBeH 2. Onpenenure MOJISPHYIO
KOHIICHTPALIMIO COJIM B UCXOIHOM pacTBope. KoHcTaHTa qucconuanui MypaBbUHOM KHCIOThI pPaBHA
1.82-10*
Pewenue. YpaBHeHHE peakuu:
2HCOOA(g + H2 — 2HCOOH + 2Ag|.
ITo ycnosuio, pH = 2, orcroa paBHOBECHAst KOHIEHTpanus noHoB H™ cocrasisier
[H*] = 10" = 1072 monb/n.
O0603HaYMM MOJISIPHYIO KOHIICHTPALNIO 00pa30BaBIICHCs] KUCIIOTHI 32 ¢
_[H][HCOO ] [H'T
" [HCOOH]  c-[H']’

-4
1.82:104= 0 -
c-10
Otcroga
-4
c—1072= L4 = 0.549,
1.82-10°

¢ =0.549 + 0.01 = 0.559 moup/m1.
Omeem: 0.559 momab/i1.

7.5.
1. 3Cl, + 6BKOH —Y 3 5KCI + KCIO3 + 3H,0:
2. 4KCIO; —Y s KCIO4 + KCI;
3. Cly + PCls —“— PCls;
4. PCls + 8KOH — K3POu + 5KCI + 4H.0:

5. 2Cl; + Ca(OH), —2%* 5 2Ca0Cl; + 2H20
6. CaOCl; + 2HCI —CaCl; + Cl,1 + H.0

8.2.
1. 5CH3—-CH=CH-CH3 + 8KMnO4 + 12H2S0O4 — 10CH3COOH + 4K>S04 +8MnS0O4 +12H20;
2. CH3COOH + Cl, — 22«5 CICH,COOH + HCI
X
3. CICH2COOH + 2NH3 — HoNCH,COOH + NH.CI:
4. CH3COOH + NaOH — CH3COONa + H,0;
Y

5. 2CH3COONa + 2H,0 —2X&os 5 _, (CH3CHs + 2C07 + Hy + 2NaOH
6. CH3CHs3 + HNO3 —Y— CH3CH>NO> + H,0



9.1. Cmech ByX OMHApHBIX COCIMHEHHUH (T.€. COCTOALIMX M3 aTOMOB JBYX 3JIEMEHTOB) Maccoi
36.775 t comepxxut atoMbl (hochopa, XJ0opa U KUCIOPoia. DTa CMECh MOXKET HelTpanu3oBath S60 r
10.0%-noro xomomnoro pactBopa NaOH. Ilpu B3aumoneiicTBUM Takoil k€ HAaBECKH CMECH C
M30BITKOM KOHIIEHTPUPOBAHHOW CEPHOM KHCJIOTHI BBIJACISICTCS CEPHUCTHINM raz oObemoMm 2.48 11
(m3mepeno npu 25°C u 99.9 «lla). Omnpegenure KadyeCTBEHHBIM COCTaB W MOJIBHBIE J0JIU
KOMITOHEHTOB B UCXO/JHOI CMECH.

Pewenue. Crauana paccuMTaeM KOJMYECTBA CEpHUCTOro rasa u menoud. KomumdectBo
BbiienuBiierocst SOz cocTaBUT

W(50g) = PV _ 99.9-248

= = 0.1 moJb.
RT 8.31-298

KomunuectBo IICJI04Yn:
m(p-pa)-o 560-0.1
M 40

v(NaOH) = =1.4 mob.

Bo3MOXHBI TpY BapuaHTa CMECEH:

a) P203 u PCl3;

6) P20s u PCl3;

B) P20z u PCls.

Bapuant P20s u PCls HeBO3MOKEH, T.K. HM OJHO U3 3THX COCAMHECHHUI He OyaeT pearupoBaTh
C KOHLEHTPUPOBAHHON CEPHOU KUCIOTOM.

B ciiydae a) KOHIIEHTpUpOBaHHAs cepHasi KHUCIOTa OKHUCIIAET 00a KOMIIOHEHTa cMecH (X MOIb
P203 u y mosb PCl3):

P203 + 2H2S0O4 + H2O — 2H3PO4 + 2S0:71;

X 2X
PCl3 + H2SO4 + 2H20 — H3PO4 + SO21 + 3HCL
y y

Macca cmecu paBHa 110x + 137.5y = 36.775 1.
CocTaBUM H pPEIIUM CUCTEMY ypaBHEHUH:

110x +137.5y =36.775;
2x+y=0.1.

Pemenue cucremsl naer x < 0, cnegoBaTebHO, ’TOT BAPUAHT HEBO3MOKEH.
PaccmoTtpum Bapuant 0).

[Tyctb cMech coctouT U3 x Motk P2Os 1 y Mois PCls, Torma Macca cMecu cocTaBiisieT
144x + 137.5y = 36.775.

C KOHIIGHTPUPOBAHHON CepHO# KucIoTOW B3ammogeicTByer Toiabko PCls, mpu stom
BBIJIETISIETCS] Y MOJIb CEPHMCTOTO Tasa, ciaepoBarenbHo, y = 0.1. U3 npeabiaymiero ypaBHeHUs AJis
Maccbl cMmecu monydaeM x = 0.16 Monb. OKOHYATENbHYIO MPOBEPKY MPOBEAEM IO KOJIUYECTBY
3aTpa4yeHHON Ha HEUTPAIU3ALUIO IIET0YH:

P20Os + 6NaOH — 2NasPO4 + 3H20;

X 6X
PCl; + 5NaOH — Na;HPOj3 + 3NaCl + 2H,0.
y oy

Ha nefitpanmu3anuto Heooxomumo 6X + 5y = 6 - 0.16 + 5 - 0.1 = 1.46 MoIb, HO 1O YCIIOBHIO
3aJjauy 1esoun TpaTures 1.4 Mok, caeloBaTenbHO, BAPHAHT 0) UCKIIIOYAeTCs.

OcraeTcst MpoaHaTM3UPOBATh BAPHAHT B): CMECh COAEPKUT X MOJb P2Os 1 Y moss PCls.

Macca cmecu: 10x + 208.5y = 36.775.

C KOHIICHTPUPOBAHHON CEPHON KHUCIOTOW B3aMMOJIEUCTBYET TOJBbKO Tpuxyopua (ochopa
(YpaBHEHHE peakIu CM. BbIe), nosyyaercs, 4to x = 0.05 monb. [loacraBisem 3To 3Ha4YeHHE B
ypaBHEHHUE U1l Macchl cMecu U noiydaeM Y = 0.15 mons. [IpoBeprM mo KoJM4yecTBy MIENIOYM Ha
HEUTpaIU3aLHUIo:

P203 + 4NaOH — 2Na;HPO3 + H20;



X 4x
PCls + 8NaOH — NasPO4 + 5NaCl + 4H:0.

y 8y
Konngecto menoun 4x + 8y =4 - 0.05 + 8 - 0.15 = 1.4 M01b, YTO MOITHOCTHIO COOTBETCTBYET
YCIIOBHIO.
ModnbHbIE 101 KOMITOHEHTOB:
0.05
x(P203) = ———————=0.25 wu 25%,
0.05+0.15

x(PCls) = 0.75 nnu 75%.
Omeem: 25% P203 u 75% PCls no momnsm.

10.1.

B ycioBum 3amaun cka3aHO, YTO THAPOJIM3YETCS TETPANCHTHI;, HAa THAPOIM3 MOJS TETpamenTuaa
Tpebyercs 3 MOJIb BOJIbI M 00Pa3yIOTCs YEThIPE AMUHOKUCIIOTHI:
TerpanenTtun + 3H.0 — AKI1 + AK2 + AK3 + AK4,
v(H20) =0.81 /18 = 0.045 Moi1b.
Crnenosarenbro, v(entuaa) = 0.045/ 3 = 0.015 monb, v amuaOKUCIOT = 0.06 MOJIb.
M amunoxucior = M nenruma T M H20 = 639r+081r=72r.

B pesynbraTe peakiuu aMHHOKHCIOTHI C Q30TUCTOM KUCIOTON 00pa3yercsi THAPOKCUKUCIIOTA

1 BBIJIEJISIETCS @30T B COOTBETCTBHHU C YPaBHEHHEM:
H2NCHRCOOH + HNO2 — HOCHRCOOH + N2 + H20.
v(N2) = 1.008 /22.4 = 0.045 mob,
v(opr. B-Ba) = 0.045 Mo,
M =m/v=4.77 /0.045 = 106 r/m0Jb.
M(R) = 106 — 75 = 31 r/mM01b. AMHHOKHCIIOTA — CEpHH Ser.
H2NCH(CH.OH)COOH.
m(Ser) =105 - 0045=4.725r.

ITockoNIbKY CepWHA MpPW THAPOJHM3E TOJYYWIOCH B TPU pa3a OOJbIIE, YeM HCXOIHOTO
TeTparnenTHaa, MOKHO 3aKJIFOYNUTh, YTO B COCTAB IMOCIIEAHETO0 BXOAMINA TPU OCTATKA CEPUHA M CIIC
OJINH — HEU3BECTHOW aMHUHOKHUCIIOTHI, KOJIMYECTBO KOTOpo# paBHO 0.015 morb.

m(amMuHOKHCITOTHI) = 7.2 —4.725 =2.475 1.
M(amunokucnotsr) = 2.475/0.015 = 165 r/moib.
910 — pennnananua HoNCH(CH2CeHs)COOH.
OjiHa U3 BO3MOXKHBIX CTPYKTYp TETpAINenTH/Ia: CEPUII-CepriI-(heHUTaTaHII-CEPUH
Ser—Ser—Phe—Ser



