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RR'CH—C(0)—CH,R? + [0] —
— RR'—COOH + R*COOH

RR'R*C—C(0)—CH, + [0] —
— RR'R*C—COOH + CO, + H,0

5CH;—CH,—C(0)—CH, +
+ 8KMnO, + 12H,S0, —
—» 5CH;—CH,—COOH + 5CO, +
+ 8MnSO, + 4K,S0, + 17H,0

Peaknuu ¢ UCTIONB30BaHMEM NTEPOKCHA BO-
[0pOJa WIK TIEPOKCHUKUCIOT HA3BIBAIOT OKUCIIE-
HUEM KeTOHOB 1o Baitepy-Busurepy. Yuactue
B peaKluu MePOKCUKUCIOTHI IPUBOLUT K 06-
Pa30BaHMIO CIOXKHOTO ddupa:

R—C(0)—R — R—C(0)—O—R
(R—C(0)—0O0H)

[puBeséM npUMephl 3aJaHuil.

e [1peobpasyitTe NPUBEOEHHYIO HUXE CXemy
npeBpaLLeHni BELLLECTB, 3arucaB e€ C UCMOoNbL30-
BaHVWEM Ha3BaHWUii BELLECTB W COOTBETCTBYIOLLIMX
UM KacCOB OPraHn4eCcKUX CoelUHEHUI:

CgHy4Br — CgH,g — CgH1¢04 — CgH1,0,

e CoCTaBbTe YpaBHEHWSI XUMUYECKMX peak-
LMt Ha OCHOBE CEMYIOLLMX HUXKE CXeM NpeBpa-

LLEHWI BELL,ECTB, NMPU HanMCcaHun ypaBHeHWiA nc-
Nosb3yNTe CTPYKTYPHbIE POPMYJIbl OPraHUUECKmx
COefMHEHWIA:

a) C4H403 — C4H604 i C4H802 —
= C4H1103N — C4H7Ong =
—— C4H703Na = CsH1003

6) C4H,06K, «— CyH406Ky «— C4H,04 —
g C4H4O4B|’2 = C4H204 — C4O4K2 e
— CgH1004
) CgHyallp — A —v B v  —r0iC28T
— D — E— C4H;—COOH

r) CioH120, — X— C/Hg —Y —
= C7H5NO4 —Z7— C7H5N02K
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JleHuHrpaackui 061acTHOM MHCTUTYT pasBuTus obpasosaHus, CaHkT-MeTepbypr

YYAM PELLATb 3AOA4MU:
onpeaeneHue Tuna odpasyoLmxcs coneii

Blvxa'repnanax EI'D mpeasaraoTca 3azayyu  KasblBAaeT OIBIT, yYAL[HeCHd UCIBITEIBAIOT TPY/-

Ha ONpezeieHre cocraBa COJIelt C HCTOJIb-
30BaHUEM TOHATUA «KUCJIbIE COMu». Kak mo-
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HOCTH TIPH 3alTMCH YPaBHEHWH peakUuil MOIy-
YEHUA KUC/IBIX CONEHN U XapaKTePUBYIOUIUX UX

XMMHYECKHEe CBOWCTBA. JI/Is1 yCTPAHEHUS DTUX
3aTPyAHEHUH NpezyaraeM MareMaTHYecKui
criocob perieHys 3aay Ha pacTBopbl. OH 103-
BOJIIET OBICTPO ONIPEAE/IUTD TUTIBI CONEN U UX
KOJIMYECTBA.

Kak u3BecTHO, cpefiHue U KUCTbIe COMU MO-
TyT OBITB TIOTYYeHBI pa3HBIMU criocobamu. OfuH
M3 HUX — HeUTpanu3anus KUcjI0ThH OCHOBAHH-
emM. [Ipy 5TOM MOKHO BBIZIG/TUTH TPH BapuaHTa
BO3MOXXHBIX TIPOAYKTOB PEAKIIVN:

1) xucnas conmb + BOJA;

2) Kucsas costb + CPeAHsA COMb + BOAA;

3) cpezmHas conb + BOAA.

OzHaKO KOHKPETHBIN COCTaB U KOMHUYECTBO
9THX TIPOAYKTOB 3aBUCUT OT OCHOBHOCTH KUC-
JIOTHI ¥ KMCJIOTHOCTH OCHOBaHuA. PaceMoTpum
9TO IONOXKEHHWE HA NPUMEPE B3aUMOAEHCTBUM
OZHOKUCJOTHBIX OCHOBAHUM C ABYX- U TPEX-
OCHOBHBIMM KUCJIOTaMHU, KOTOpble Haubosee
YacTo BCTpeYaroTes B 3agaHusax EI'D,

HeiTpanusauus 0BYXOCHOBHOW KMCOTbI
O HOKUCNOTHLIM OCHOBaHUEM

YTo6bI ONpeAenuTh, KAKOW U3 yKa3aHHBIX
BBIIIE BAPUAHTOB PEaNU3yeTcad B KOHKPETHOM
cJiyyae, OIUCAHHOM B 3a7iaye, HYXKHO BBIYHC-
JIUTH OTHOIIEHWE KOJNMYECTB BELIECTB peareH-
TOB — IEN0YM U KUCIOTHL (CM. Tabmuiry).

CrnezyeT NOAYEPKHYTD, YTO B MPUBEEHHBIX
B Tabsuile IpUMepax CiefaTh BIBOJ, O KOIUYe-
cTBE 00pasyIoIUXces conelt (KUC/BIX, CPeAHUX)
MOYKHO TOJIBKO Ha OCHOBE YPaBHEHHH XUMUYe-
CKUX peakuui. [IpeaiaraeMelil ke MareMaTu-
YeCcKUH crrocob penreHusa Mo3BOJISET cAenaTh

Mpoaykrel HEWTPanu3auumu 4BYXOCHOBHOR
KUCNOTbl OHOKMUCNOTHbIM OCHOBaHWEM

Mpoaykrbl Ct:(t;;l-;'oqu;::: ¢ Npunepobl
HelTpanuaaumn BewlecTs
Kucnasi conb + | n(OH") <1 n(NaOH) = 1 monb
+ BOM@ n(H") n(H,S0,) = 1 Mmonb
NaOH + H,S0, =
1 monb 1 Monk
=NaHS0, + H,0
1 MOk
Kucnas conk + 1 <M< 2 n(NaOH) = 1,4 monb
+ cpefHsis conb + n(H") n(H,50,4) = 1 Monb
+BoAR 1) NaOH + HQSO4 =

1mMonb 1 monb
=NaHSO, + H,0

1 mMonb

2) NaHSO, + NaOH =

1 Monib 0,4 monb
=Na,S0, + H,0
0,4 monb
n(NaOH) = 2 mone
n(H,S0,) = 1 monb
2NaOH + H,S0, =
2 monb 1 mons
= Na,S0, + 2H,0

1 monb

CpepHsisi conb + | n(OHY)
+ BOjA n(H*)

>2

3T0 U 6e3 ux cocraBneHud. [ 9TOro MOXHO
BOCIIO/Ib30BATHCA pHUC. 1.

HosicauMm ero.

TTpeAonoKuM, YTO K pacTBOPY CEPHO Kuc-
JIOTBI TIOCTETIEHHO 00aB/ISI0T PACTBOP LIENOYH.
Torza «aBDKeHUE» MO cxeMe Ha puc. 1 6yzer
OCYIIECTBIATHCA CJIeBa Hanpaso (puc. 2).

B nepBrIit MOMEHT cepHas KUCIOTa B U30BIT-
Ke, U, CJIeIoBaTeIbHO, cCHaYasia 06pasyercs Kuc-
Jiast comb NaHSO,, 11 ocTaérest U36BITOK KMCIOTHIL.
3areM B pacTBope OyZeT HAXOAUTHCA TONBKO
NaHSO, (xorza y = 1). Ilpu gansHeiimemM npu-
JIMBaHWUM WIENOYN KOJUYECTBO KUCI0HM CoNu

n(OH™) :n(H) =y A
~ \%‘\. kucnas + cpeaHss ad Wﬁm\,\
ff ' Kucnasi cosb "% conu / CPepHaAs conb ‘éé
y< 1<y<2 y22
0 i 2 3
NaHSO, + n3bbITok KUCNOTLI NaHSO, + Na,S0, ” Na,SO, + u3bbIToK LEN0HM
y=1= NaHSO, y =2 = Na,S0,

Puc. 1
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NaHSO, + n3bbIToK KUCHOTHI

y=1= NaHSO,
Puc. 2

HAyHET yMeHbIIaThCA U 6yZieT 06pa30BHIBATHCS
cpeanasn conb Na,SO,. Jlanee HaCTyIUT MOMEHT,
KOTZA B pacTBOpE HAXOAUTCS TONBKO CPEAHSA
conb Na,SO, (mpu y = 2). Eciu npofo/mkuTh
fobaBieHye WENOYH K KUCIOTE, TO B PACTBOpPE
KpoMe cpeiHel cou GyAeT HaKalIuBaThCs 13-
OBITOK IIEIOYH.

Taxkum o6pazom, UCIONB3YS puc. 1, MOX-
HO OIIPEZe/UTh TUIIE 00pa3yIoI[UXCsa CONel,
He TIpuberasi K COCTABIEHUIO YPaBHEHUHN XUMMU-
YEeCKUX Peakliil: JOCTATOYHO JIMUIb BEIYMCIUTD
Kosm4yecTBa 06pasyionuxcs BeIecTB.

Ha puc. 1 xaxzplii u3 uHTEpBaoB (OTpE3-
koB) [0-1, 1-2, 2-3] MOXHO paccMaTpuUBaTh
KaK eJIMHUYHBIM OTpe30K, Hecyluil uubop-
Maluio 0 COOTHOLIEHWY KOJIMYECTB BELIECTB
TIPOAYKTOB peakuuu. Tak, eciu y CTpeMUTCA
K 1, Ho MeHblie 1, TO KpOMe KUCJIOi COU B pac-
TBOPE HAXOAUTCA U U3OBITOK KHCIOTHL.

Ipumep 1. Jomycrum, n(H,S0,) = 2,00 monb
u n(NaOH) = 1,62 monb.
Torga y = n(OH) : n(H") =
= 1,62 moss : 2,00 mosp = 0,81.
CreoBaTeNbHO, B PACTBOPE:
e obpasyetca kucnasi conb NaHSO, u e€ poss
(B.) pasa 0,81;
o ocTaérca M36BITOK KUCIOTEL, 0/ KOTopoi ()
pasHa 0,19 (1 - 0,81 = 0,19) (puc. 3).

NaHSO, + Na,SO,

Na,SO, + na3bbiTok WENo4M

y =2 = Na,S0,

B urore B pacTBOpe IMPUCYTCTBYIOT KUCIAs COMb
U KHCIoTa B cootHomeHuu 0,81 : 0,19. 3amerum, 4To
geM 6ke YK 1, Tem Gosblire KUCIOH COMU U MEHb-
1re U36BITKA KUCIOTEL B PACTBOPE.

Janee, 4ToBbI OTIpeAeIUTD KOMHYECTBA BEIIECTB
obpasoBaBIIeiics KUCIOH CONMU U OCTABIIErOCs W3-
OBITKA KUCIIOTHI, HEOOXOAUMO UCXOOHOE KOMUUECTN80
8euecmea KUC0msl yMHOXKUTD Ha ZJ0JIF0 3TOTO Be-
mecTBa:

n(NaHSO,) = n(H") - B; =
= 2,00 mosp - 0,81 = 1,62 moIB;

N(H804) 6 = n(H") - By =
=2,00 mons * 0,19 = 0,38 Mok,

Ecmu 1 < y < 2, To B pacTBOpe 06pasyrorcs
KUCTAsA Y CPESHSAS COJH.

Ipumep 2. Jano: n(H,SO,) = 7,5 moib, n(NaOH) =
= 9,5 MOJb.

Torga y = n(OH) : n(H') = 1,267.

CrnezoBare/bHO, B pacTBOpe 06pa3yloTes Kucias
conb NaHSO, u cpegusia conb Na,SOy (puc. 4).

Ilpu arom foins cpegueit conu B, = 0,267. 10T
pesynsTaT MBI ITOJyYaeM BBIYMTAHHMEM €AWHULIBI K3
paccuuMTaHHOro 3Hauenus y (1,267), Tak xax Aois
BeILeCTBa He MOXeT ObITh 6obiie 1 1 oTpesok [1-2]
HaJi0 paccMaTpUBaTh Kak eguHuYHbN [0-1]. Torza
pons xkucioi conn NaHSO, B; = 1 - B, = 0,733.
B urore B pacTBope 06pa3yroTCA KUCAAS U CPeHs
cosu B cootHomenun 0,733 : 0,267.

0,81
0 I 1 2 3
NaHSO, + n36bIToK KUCNOTEI NaHSO, + Na,S0, Na,SO, + 13beITok Wwenoum
(B1) (Bo)

y=1= NaHSO,
Puc. 3
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Y =2 = Na,S0,

1,267

NaHSO, + n3bbITOK KUCNOTHI

(B1)

y=1= NaHSO,
Puc. 4

PacuéT KOoMM4ecTB BEIIECTB:
n(NaHSO,) = n(H") - B, =
= 7,5 monb + 0,733 = 5,5 Mo7b;
n(Na,S0,) = n(H") - B,=
= 7,5 monb - 0,267 = 2 MOJb.

Y6eaumMcsa B MPaBUIbHOCTH BBIYHCIECHUH,
Haﬁ,ﬂﬂ KOJIM49eCcTBa BEUIECTB 10 YyPaBHEHUAM
XUMUYECKUX PeaKiuii.

7,5 Monb 9,5 monb X

1 monb 1 mons 1 mons

x = n(NaHSO,) = 7,5 mous;

Noer(NaOH) = 2 moutb.

7,5 Monb 2 monb y
NaHSO, + NaOH = Na,S0, + H,0
1 momb 1 Mo 1 mone

y = n(Na,SO,) = 2 mMonp;
Noe(NaHSO,) = 5,5 moib.

Taxum 06paszom, NpY ABIKEHUU CJI€BA Ha-
paBo Ha nepBoMm orpeske [0-1] HayuHaer 06-
pasoseIBaThes kucaad conb NaHSO,. ITpu atom
eé mons usmensercs ot 0 70 1. Clief0BaTeNbHO,
Y Ha 3TOM HMHTEpBaJe BCEIZia MOKa3bIBAET JOJI0
kucnoi conu NaHSO, cpeau nposyKTOB peak-
LMY B pPacTBOpE.

Ipu gBMOXKEHUU C/IEBA HAIIPAaBO Ha BTOPOM
orpeske [1-2] HaunHaeT 06pa3OBEIBATLCSA CPES-
HsA conb Na,SO,. [1pu aTOM €€ 1051 u3MeHAaeTes
ot 0 7o 1, T. e. Y Ha 3TOM UHTEpBaJe BCerja mo-
KaseIBaeT 3HaYeHue Loy cpegHeit conu Na,SO,
6e3 1enoii gacTu yncna: B, = y- 1.

I[Tpu ABVOKEHUHM CleBa HATIPABO Ha TPETHEM
oTpeske [2-3] HauWHAeT HAKAIUIMBATLCA B U3-
6biTKe wénous NaOH. E€ gons (B;) usmensercs
or 0 1o 1, T. e. Y HA 3TOM MHTEpBaJje BCEIZAA
TIOKA3bIBAET 3HAUEHYE JOTU WEnouu 6e3 uenoH
gacTy yucia: B3 = Y- 2. B aTOM ciyvae gosst

NaHSO, + Na,S0,

Na,SO, + n3bbITok Weno4u
(B2)
Y =2 = NayS0,

cpeaueii comu Na,SO, Beerga pasHa 1 (B, = 1),
TaK Kak Npu Y = 2 obpasyercs MaKCUMAIbHO
BO3MOXKHOE KOJIMYeCTBO CPeAHEeN COJH.
PaccMOTpUM pelleHue 3a4ay Ha OCHOBE
IpeJJIOXKEHHOT0 MaTeMaTH4ecKoro crocoba.

3apava 1. K 25%-HoMy pacTBopy CepHoii
kucnoTel Macco 196 r npunmnn 30%-Hbli pac-
TBOp efkoro Hatpa maccoi 120 r. Onpegenute
MaccoBble [0/M BELWECTB B 06pasoBaBluemcs
pacTBoOpe.

Pemenue
1. OnpezenaeM IPOAYKTHL PEaKUUM U UX
JIOJTH:
n(NaOH) =
=1201-0,3 /40 r/Monb = 0,9 MOJIB;
n(stO4) =
=196r- 0,25 / 98 r/monp = 0,5 MOJB;
y=n(OH) : n(H") =
= 0,9 monm : 0,5 mosp = 1,8,

CnezsoBaTenpHO, 06pas3yloTcsa U Kucjaas
NaHSO, u cpegnasa Na,SO, conu. Haiigém ux
ZoMu:

Pi=2-y=2-18=0,2

By=y-1=18-1=0,8.

2. CocTaB/eM ypaBHEHMA peakuuil (Xors
IJISl pelieHus 3a/1aui JaHHBIM CIIocofoM OHU
He TpebyioTcs):

NaHSO, + NaOH = Na,SO, + H,0

3. PaccuuThiBaeM KOJHWYECTBA BEUIECTB
1 MacCChI IPOAYKTOB PeaKiyii:

n(NaHSO,) = n(H") - By;

n(NaHSO,) = 0,5 mons - 0,2 = 0,1 moJiB;

a7
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m(NaHSO,) =
= 0,1 mons - 120 r/mob = 121
n(Na,S0O,) = n(H") - B
n(Na,SO,) = 0,5 monb - 0,8 = 0,4 Monb;
m(Na,SO,) =
= 0,4 moab - 142 r/monp = 56,8 1.

4. OnpegesisieM Maccy pacTBopa 1 MacCOBBIE
[0/ BELECTB B 3TOM pacTBOpE:

m(p-pa) = 1201t + 1961 = 316 T;
w(NaHSO,) = 12/ 316 r = 0,038 (3,8%);

w(Na,S0,) =
=56,8r /3161 = 0,179 (17,9%).

3apaua 2. Npu Harpesaxny 200 r 5,6%-Horo
pacTBopa rmapoKcuaa Kasusi 3 Hero Bbinapunm
60 mn Boabl. Mocne aToro ero NpuMAK K pac-
TBOPY CEPHOW KMCMOTEI, NOAy4eHHOMY pa3baBs-
nenmnem 100 r 49%-Horo pacTeopa 50 M Bofp.
Onpepennte MaccoBble 00/ BELLECTB B 0Opa-
30BaBLUEMCS PaCTBOpE.

PemeHnue
1. OnpezenaeM NPOAYKTH peakIUuUd U UX
Aony (BelapyBaHue U pazbaBieHue PacTBOPOB
[IOKa He yYMTHIBAEM, TaK KaK Macchl pacTBO-
PEHHBIX BEILECTB B PE3Y/IBTATE STUX MPOLECCOB
HE MEHSIOTCSA):

n(KOH) =
= 2001 - 0,056 / 56 r/monb = 0,2 MOJIb;
n(H2804) =
=100r- 0,49 / 98 r/monb = 0,5 Mo,
y=n(OH) :n(H") =
= 0,2 mons : 0,5 mosb = 0,4.

CnepoBarenbHO, 06pasyercs Kucaas Ccojb
NaHSO, u ocraéresa B us3bnitTke kuciora H,SO,.
VX ;0¥ COOTBETCTBEHHO PABHBL:

B;=04;B,=1-0,4 =0,6.

2. CocraByisieM ypaBHEHHE PEAKIIIN:

H,S0, + KOH = KHSO, + H,0

3. PaccuuThiBaeM KOJIHYECTBA BEIIECTB
Y Macchl IPOAYKTOB PeaKiuu:

n(KHSO,) = n(H") - By;

n(KHSO,) = 0,5 mons - 0,4 = 0,2 MOJIB;

m(KHSO,) = 0,2 moss - 120 r/Moib = 24 1

n(H,S0,) = n(H") - By;

n(H,S0,) = 0,5 mosb - 0,6 = 0,3 MOB;

m(H,S0,) = 0,3 Mo - 98 r/Monb = 29,4 T.

4. YuuTbiBas BeIIapUBaHueE U pa3basjieHue,
oIipeZiesiieM Maccy PacTBOPa M MacCOBBIE ZOJIH
BEIeCTB B 00pa3oBaBIeMCcs pacTBOPE:

m(p-pa) =

=200r-60r+ 100r +50r =290r;
w(KHSO,) = 241 /2901 = 0,083 (8,3%);
w(H,S0,) = 29,41 /290 = 0,179 (17,9%).

Teneps npuMeHuM puc. 1 k mpoueccy Hei-
Tpaau3aluM Weénouu Kucaoroi. K pactsopy
E10YX TIPUIMBAEM PACTBOP KUCIOTHL Torzga
«IBIDKEHME» II0 CXeMe OCYIIIeCTBISIETCS CIipaBa
Haneso (puc. 5).

TIprmep 3. K pacTBOpy I'HZAPOKCHA HATPUA KO-
JIMYECTBOM BeljecTBa 6 MoJIb MIPUIMBAIOT PACTBOP
CepHOH KUCTOTH KOJIUYECTBOM BENIECTBA 4 MOJIb,

Torga y = n(OH) : n (H") =

= 6 MoJIb : 4 Monb = 1,5.

Y N\

NaOH + H2804 B 5

s e B
0 1 2 3
NaHSO, + n3bbIToK KACOTbI NaHSO, + Na,S0, Na,SO, + n3bbITok Weno4m
(81) (Bo) (B) I (B2)
¥=1 1=2
NaHSO, Na,S0,
Puc. 5
48

CrezoBarenpHo, B pacTBOpe OyayT HAXOAUTHCS
ozuHaKOBbIE KommuecTBa Bemects NaHSO, 1 Na,SO,,
TaK KaK UX ZI0JI1 PABHHL:

B;=2-15=0,5 B, =15-1=0,5.

OmpegenseM KOMHYECTBA BeleCTB IIPOAYKTOB
peaxiu:

n(NaHSO4) = n(H") - B, =

= 4 mons + 0,5 = 2 mosp;
n(NayS0,) = n(H") * B, = 4 monb - 0,5 = 2 MoJIB.

Heiitpanusauua TpEXOCHOBHON KUCNOTHI
OAHOKUCOTHBLIM OCHOBaHUEM

B aToMm Cay4dae ImosiydyaeM Ha CXeMe TPU Bak-
Heyue TOYKY, UCITOJb3YA CIEAYIOIIYE YPaBHE-
HUSA peaxiuii:

H,PO, + NaOH = NaH,PO, + H,0

1 monb 1 mosnb 1 mone

n(OH) :a(H) =1:1=1

H,PO, + 2NaOH = Na,HPO, + 2H,0

1 monp 2 Mo 1 moms

n(OH) :n(HH =2:1=2

H,PO, + 3NaOH = Na,;PO, + 3H,0

1 mose 3 MOIb 1 monb

Kicnasi +

n(OH) :n(HH =3:1=3

CrnenoBaTenbHO, IS ONIpeJesieHNsl COCTaBa
COJIM HaZI0 3HATh COOTHOUIEHUE KOJIMIECTB Be-
mecTB 1iénoun (OZHOKUCIOTHOMN) M KUCIOTHL
(TpéxocHoBHOM): ¥ = n(OH") : n(H") (puc. 6).

IIpu fo6aBneHUH K PaCTBOPY KUCJIOTHI pac-
TBOpPa WENOYH «JBIKEHKE» [T0 CXEMeE Ha puc. 6
OyZieT TIPOUCXOAUTD CIeBa HAnpago (puc. 7).

IpuBeném npuMepsl peleHus 3a4a4.

3apaya 3. Kanuit maccoi 7,8 r npopearu-
posan ¢ Bofoi maccoi 36 r. O6pasosaBLuniics
pacTtBop npununu Kk 5%-Homy pacteopy ¢oc-
dopHoin knucnotel maccon 313,6 r. Onpenenute
MaccoBble A0/ 06pa30BaBLLNXCA B PacTBOPE
BELLECTB.

Pemenue
1. CocrapisgeM ypaBHEHUE PeaKIUH:
2K + 2H,0 = 2KOH + H,T
2. OnpegiensieM KOJIMYECTBA BELIECTB KaTUA
U BOZBL:
n(K) = 7,8 r / 39 r/mons = 0,2 MOJIb;

P o "y ) R A 1M,,.’km! ‘QW% cpenHsisi +
rd Y &~ w pen "“a
f + 130bITOK if N n\%ﬁ / f:w SISE & SO % / + 130hITOK ‘fi
kucnotsl (By) fncnas = knenas R F EpeR wénoum (B,)
0 1 2 4
NaH,PO, ” NaH,PO, + Na,HPO, ” Na,HPO, + NazPO, “ Na;zPO,
(By) (By) (B2) (B2) (Ba) (Ba)
n(OH™) : n(H") = 1 = NaH,PO,
n(OH") : n(H') = 2 = Na,HPO,
n(OH™) : n(H") = 3 = NagPO,
Puc. 6
V"
NaOH + HzPO, =
1 2 3
NaH,PO, ” NaH,PO, + Na,HPO, ” Na,HPO, + NazPO, “ NasPO,
n(OH™) : n(H") = 1 = NaH,PO,
n(OH") : n(H) = 2 = Na,HPO,
n(OH") : n(H") = 3 = NazPO,
Puc. 7
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image5.jpg
n(H,0) = 361 / 18 r/™Mosb =
= 2 Monb (H,0 B u36BITKE).

3. PaccyuTriBaEM KOJMYECTBA BEIIECTB TU/-
POKCHZA Kaus U BOAOPOZaA, a Takke maccey (1mo-
TpebyeTcs A8 ONpeaeneHrs MacChl pacTBOpa)
BOZOpOZA:

n(KOH) = 0,2 monb;

n(H,) = 0,1 mons; m(H,) = 0,2,

4. OmnpezerngeM KOIMYECTBO BemiecTsa dpoc-
dopHO#t KMCIOTHL:

n(H;PO,) =

= 313,6 - 0,05 / 98 r/monp = 0,16 MoOJb.

5. OnpegensaeM NPOZYKTHL peakiuy H UX
ZOMH:

vy = n(KOH) : n(H;PO,) =

= 0,2 mosb : 0,16 monp = 1,25.

O6pasyroTcs fBe KUCTBIE COMM: THAPodOC-
dat kamua K,HPO, u guruzpodocdar xajws
KH,PO,. VX 5011 COOTBETCTBEHHO PABHEL:

B, = 1,25-1=0,25; B, = 2- 1,25 = 0,75.

6. CocraBnisieM ypaBHeHUsA peakuuii o6paso-
BaHUWA KUCJIBIX COTEH:
KOH + H,4PO, = KH,PO, + H,0
KH,PO, + KOH = K,HPO, + H,0
7. PaccuvThIBaeM KOMMYECTBA BEMIECTB U Mac-
Chl IPOZYKTOB PEaKIHHU:
n(KH,PO,) = n(H") - B;;
n(KH,PO,) = 0,16 mons + 0,75 = 0,12 moJib;
m(KH,PO,) =
= 0,12 Morb - 136 r/Monb = 16,32 T
n(K,HPO,) = n(H") - By;
n(K,HPO,) = 0,16 mons * 0,25 = 0,04 Mois;
m(K,HPO,) =
= 0,04 monb - 174 r/Monb = 6,96 1.
8. OnpegenAeM Maccy pacTBOpa ¥ MacCOBEIE
Lo 06pa3oBaBUIMXCS COEN B pacTBOPE:
m(p-pa) =
=78r+ 361+ 313,6r~0,21r = 357,21
w(KH,PO,) =
= 16,321 /357,21 = 0,0457 (4,57%);
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w(K,HPO,) =
= 6,961 /357,21 = 0,0195 (1,95%).

3apaya 4. Docdop maccoii 31, cofepxa-
i 10% npumeceit, CoXrnm B n3bbiTke BO3ayxa
1 NPOAYKT peakLymn pacteopunu B 48,25 M Bofpl.
K nony4enHomy pacrtsopy npununu 258,75 mn
25%-Horo pacTeopa rMapokcuaa HaTpus nnot-
HocTbio 1,28 r/mn. Onpenenute MaccoBble Jonm
BELLECTB B PacTBOpE.

Pemenue

1. 4P + 50, = 2P,0;
n(P) =31r-0,9 /31 r/mMonb = 0,9 MoJIE;
n(P,05) = 0,45 moib;
m(P,0s) =

= 0,45 mons - 142 r/Mone = 63,9 1.
2. P,05 + 3H,0 = 2H,PO,
n(H;PO,) = 0,9 moJib.
3. n(NaOH) =

= (258,75 mi - 1,28 r/™mia - 0,25) :
: 40 r/monb = 2,07 MOJb;

y = n(NaOH) : n(H;PO,) =
= 2,07 mons : 0,9 monp = 2,3.
Ob6pasyroTcd ABe COMHM: KUCAas — TUADPO-
docdar narpusa Na,HPO, u cpegussa — docdart
Hartpus NayPO,. Haiiném ux gonm:
B,=3-23=0,7;
Bs=2,3-2=0,3.
4. YpaBHeHUA peakuuii 06pasoBaHusa CO-
Jei:
H3PO, + 2NaOH = Na,HPO, + 2H,0
NazHPO4 = NaOH = N33PO4 + Hzo
5.n(Na,HPO,) =
= 0,9 mosnsb + 0,7 = 0,63 Mob;

m(Na,HPO,) =
= 0,63 monb * 142 /Mo = 89,46 1;

n(Na;P0O,) = 0,9 moms - 0,3 = 0,27 MoJIb;
m(Na;PO,) =
= 0,27 monb - 164 r/monb = 44,28 .
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o N Kucnas + cpesiHas e o
P 4 3 P
4 KMUCnas conb %%% conu !; CpeHsn cosb \
f y<i1 3 1<y<2 s y22
0 1 2 3
NH,HSO, (B;) + NHHSO, + (NH4),S04 (NH4)2S0, (B,) +
+ uabbitok kucnotsl (Bg) || (By) (B) || +uabbirok weénoun (B)
y= 1= NH4HSO4 s 2=y (NH4)ZSO4
Puc. 8
6. m(p-pa) = PemeHue
=63,9r1r+ 48,251 + 258,75 Mn - 1,28 r/mn = 1. Li;N + 3H,0 = 3LiOH + NHgT
= 443,35, n(LisN) = 21 r / 35 r/mons = 0,6 Monb;
w(Na,HPO,) = _ .
n(NH,) = 0,6 moip;
=89,46r / 443,35 = 0,2018 (20,18 %); (NH,)
m(NH3) = 0,6 mosb + 17 r/ mosp = 10,2 1
w(NasPO,) =

= 44,281 / 443,35 = 0,0999 (9,99 %).

BaaumopeiicTBue ammuaka
€ [BYXOCHOBHOW KMCMOTOM

MHTepecHo paccMoTpeTh 00pa3oBaHue KHc-
JIBIX Y CPeAHUX cojied TIpU B3auMoOZeHCcTBUN
aMMHaKa ¢ MHOTOOCHOBHBIMU KHCIOTAMMU:

NH; + H,SO, = NH,HSO,

1 mom 1 monb 1 mons

2NH; + H,S0, = (NH,),S0,

2 Monme 1 mons 1 monp

CneoBaTeNnbHO, A/ ONpeAeNeHHs coCTa-
Ba COJIY HAZIO 3HATh COOTHOIIEHUE KOJUYECTB
BElIeCTB aMMUaKa ¥ MHOTOOCHOBHOM KUCJIO-
toi: ¥ = n(NH;) : n(H"). Yuutesas aTo, no-
JIy4aeM CXeMy [ pelieHus nogoOHbIX 3aay
(puc. 8).

PacemoTrpum 3azady u3 Matepuanos EI'D o
xumum 2012 1.

3apada 5. a3, BbIASMBLUNICA MPW TUAPO-
nuze 21 r HUTPUEA NUTUA, nornotunu 545 mn
10%-Horo pacTeopa CepHOM KUCNOTHI (MNOTHOCTh
1,08 r/mn). Onpenenute MaccoByio AOMIO COMM
B MOJIY4EHHOM PacTBOpeE.

(morpebyeTca TP BEIYUCIEHUH Macchl pac-
TBOpA).
2. H;80, + NH; —?
n(NH;) = 0,6 mosb;
n(H,S0,) =
= (545 mn - 1,08 r/mn - 0,1) / 98 r/monb =
= 0,6 mosb;
n(NH,) : n(H") = 0,6 monb : 0,6 Monb = 1
= o6pasyeTcs TOMbKO Kucsasa conb NH,HSO,.
Eé pona: B; = 1.
3. H,S0, + NH; = NH,HSO,
n(NH,HSO,) = 0,6 mons - 1 = 0,6 Mob;
= 0,6 mosb + 115 r/moib = 69 1.
4. m(p-pa HySO,) =
= 545 M - 1,08 r/Mmn = 588,61
m(p-pa) = 588,6r + 10,21 = 598,81}

=69r/598,8r = 0,1152 (11,52%).

Takum 06pasoM, IpejIaraeMblii MaTeMaTH-
4ecKuli crocob pereHus 3324, TpeycMaTpyBa-
I0LIMX OMpeAe/eH e TUIIOB COJEH, YHUBEPCATiEH
Y 3HAYUTENIBHO obyervyaer myrs peureHusd.

Knio4eBble CnoBa: KuCAbIE U CPELHME CONK, METOLMKA PELUEHNS 33134, MaTeMaTuieckuii Cnocob peLleHus.
Key words: acid and average, methods of solving problems, a mathematical method to solve tasks.
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