Penienus 3aganuii oTuMnuaabl Mo XuMuu «JIOMOHOCOB»

1. Ogua Monp J0OOTO BEIIECTBA COACPKHUT OJUHAKOBOE 4YWCIO Moiekyrn. Moinekyna HpO
COCTOUT U3 Tpex aToMoB, a Moiekyna CO — u3 aByx. IlosTomy umciao aTOMOB B MOJ€ BObI
OyneT O60JbIIIe YKciia aTOMOB B MOJIE YrapHOTo Traza. (2 6aJuia)

2. Kmou K pemieHui0o — paBEHCTBO MOJISIPHBIX MacC MPOAYKTOB M peareHToB. l3BecTHO
HECKOJIBKO Ta30B ¢ MOJsipHOM Maccoit 28 1/monb, 310 CO, CyHi Nj, BoHs. [pyras
pacmpocTpaHeHHass MoJsipHas macca — 44 1/monb, el otBewaror CO,, N,O, CsHs, CH3;CHO.
UYucna 44 u 28 otnuyarores Ha 16 — 310 aToMHasi Macca kuciopoza. [loaromy peakius mexay A
u B MOXeT CBOAMTHCS K TIEPEX0/ Iy KUCIOpOAa OT OJJHOTO BEIEeCTBA K ApyroMy. Takue BemecTBa
cpenM TMepedyuciIeHHbIX BbIme ecTb: 3T0 — N»O (okmcnurens) m CO (BoccTaHOBUTEIND).
YpaBHEHHE peaklMu:
N,O + CO — N, + CO..
A —N;O, b -CO, B—CO,, I' — Ny. (2 6ann1a)

3. MOXHO IPUBECTH AOCTATOYHO MHOTO YPaBHEHUH peaklui, B pe3ysbTaTe KOTOPHIX U3 OJTHOU
c11aboi KUCIIOTHI 00pa3yroTcs ABe 00JIee CHIIbHBIE KUCIIOTHI, HAlTPUMEp:

1) CH3COOH + Cl, —— CICH,COOH + HCI
VYKcycHas KMcioTa — ciiadast, XJIOpyKCYCHasi KUCIIOTa CUIIbHEE YKCYCHOM, a COJIsiHask KUCJIOTa —
0JIHA U3 CaMbIX CHJIbHBIX. JlaHHAs peakiys sIBISIETCS PeaKkUeil 3aMellieHus], B Hel y4acTBYIOT
OpPraHMYECKHUE U HEOPTaHUYECKHUE BELLIECTBA.

2) H,SO3 + Br, — H,SO,4 + HBr
CepHucras kucnora — cyiabdas, o0pazoBaBIInecs cepHas U OPOMOBOJOPOHASL KUCIOTHI —
CHJIbHBIE. DTO OKUCIIUTEIbHO-BOCCTAHOBUTEINIbHASL PEAKIIHS, B KOTOPOI Y4acTBYIOT TOJIBKO
HEOpraHuyeckue coeuHeHus. (4 0ana)

4. Vickomoe coemaenne — SikHy , B KoTopom
X 1y =v(Si): v(H).
v(siy= 1 = 9962 _ 4 1165 womm;
M 28

v(Hy) = pVv _ 101.3-0.5378 _ 0.022 MoJts:
RT 8.31-298
v(H) = v(Hy) - 2 =0.044 mob.
X:y=0.0165:0.044=1:2.66=3:8.
Hrak, nckomoe coeaunenne — SisHg, Tpucunan, ero crpykrypHas Gopmyna:
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(4 6anna)

5. a) CoenuHeHus1, CoJepPIKAIINE THIPOKCHIbHbBIC TPYIIIbBI (HAPUMED, CITUPTHI), CIIOCOOHBI
00pa30BbIBATh MEKMOJIEKYIISIPHbIE BOJOPOIHBIE CBS3H:

OH
CH,=CH-CH,-OH
0) CoenuHeHHMs, COJCPIKAIINE TOJSAPHYIO CBSI3b YIIIEPOI-KUCIOPOI, HAPUMEP, TPOCThIC S(DUPbI
WJIM KapOOHUJIBHBIE COSTMHEHHS, & TAK)KE CITUPTHI, CIIOCOOHBI 00Pa30BBIBATH BOJIOPOIHBIC CBI3U
C BOJIOI:
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[uxnueckuii 3¢pup 2-METUIIOKCUPaH CYIIECTBYET B BUE ABYX ONTHYECKHX H30MEPOB.
(5 6an710B)
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6. OHO U3 BO3MOXKHBIX pemeHuit — cyabhuT ammonus (NH4)2SOs:

(NH4)2803 + 2HCI — 2NH,CI + SOZT + H,O

(NH,);S0; + Ba(NO3), — BaSOsd + 2NH4NO3

(NH,);S03 + 2NaOH — Na,SO; + 2NH;3T + 2H,0

3(NH4)2803 + ZKMnO4(BO,Z[H.p-p) — 2(NH4)2504 + KySO4 + 2Mn02¢ + 2NH; + H,0.
(4 6amra)

7. Macca cynbdara xeneza FeSOy4, BCTYNUBIIETO B PEAKIINIO, COCTABIISIET
m(FeSO4)=c-V-M=0.1-01-152=1.52r.

Macchl cynbgarta xene3a U COJH, BbINABIICH B 0CalloK, paBHbI. COJIb B OCAIKE COJIEPIKUT
60O KATHOH KeNe3a U aHHOH, Macca KOTOPOro paBHa Macce cylb(ar-HoHa, 1160 annod SOs° 1
KaTHOH MeTaJula, Macca KOTOPOTO paBHa Macce jkene3a. Takol coiblo siBisiercs ruapodocdar
xkenesa FeHPOy,:

FeSO4 + Na,HPO, — FeHPO4l + Na,SO,.
(5 6a1s10B)

8. DTa 3a7aua HMEET MHOKECTBO MPABMIILHBIX perieHuit. [IpuBeeM HEKOTOpbIE U3 HUX:
SiO, + 2NaOH —— Na,SiO; + H,0;
NaNO, + NH4;Cl —— N, + NaCl + 2H,0;
C17H35COOH + NaOH —t C17H35COONa + H,0:;
Al,0; + 2KOH —— 2KAIO, + H,0.
(4 6anna)

9. YpaBHeHUe peakiny paAHoaKTUBHOTO pacaja;
2950 —> 2P+ He

3a 138 gneit (T1/2 mononus-210) pacnanaoch MOJOBUHA paIuoHYKIHAA. 3a caeayromue 138
JTHEH OT OCTaBIIEHCS TOJOBHHBI PATUOHYKJIHMAA paclajoch TakKe MOJOBHHA, T.€. B CyMMe
pacnajiocb TpH YETBEPTH MCXOJAHOTO KOJMYECTBA TOJOHUS, WIN 0.75v(21°P0). Haitnem
HAYaJbHOE KOJTMYECTBO MOJIOHUS:
105-10°°

210

KonundecTta cBUHIIA U renus, 00pa30BaBIIMXCS B pe3yibTaTe paclaga, COCTABISIOT

v(He) = v(**Pb) = 0.75 - v(**°P0) = 0.75 - 0.5:107° = 0.375-10™° moub.
Torna oObeM raza (renus) paBeH

V(He) =0.375-10° - 22.4=8.4-10° 1 = 8.4 mxu1.
Macca o0pa3zoBaBIIerocsi CBUHIIA:

m(**°Pb) = 0.375-107°-206 = 77.25-10 % = 77.25 Mxr. (8 6a;1;10B)

v(210P0) = =0.5-107° moub.



10. B ucxoauoii cmecu obo3uaunm v(CH,4) = x, v(H20) =y.
Torna xomuuectBa atomoB V(C) = X, v(H) = 4x + 2y. ITo ycnoButo,

X =4x + 2y

y = 1.5x.
Cocras ucxoanoi cmecu: 40% CHy, 60% H,0.

Bosemem 1 moas CHy 1 1.5 mons H,0O. Oxcnnpl B koHeunoit cmecu — 310 CO u CO,, a
npoctoe BemecTBo — Hy. BBenem o0o3HaveHus:
v(CO) =a, v(COy) =b, v(Hy) =¢

Bocnonbs3yemcs 3akOHOM COXpaHSHHS MacChI:

vC)=a+b=1;
v(O)=a+2b=15;
v(H)=2c=7.

[Tonyuaem a =b =0.5,¢c=3.5.
Ortcroa coctaB koneunoit cmecu: 1/9 (11.1%) CO, 1/9 (11.1%) COy, 7/9 (77.8%) H,.
Bo3MoXHBIE ypaBHEHHS PEaKIUM:

CH4;+ H,O - CO + 3H»

CO+H,O—-CO,+H,

501040
CH4 + 2H,0 — CO, + 4H,
CH4+ CO, —» 2CO + 2H,
(8 6ayLI0B)

11. Iporieccel, MPOUCXOAIINE HA HUKEIIEBBIX (aKTUBHBIX) AJIEKTPOIax:
Karon (-): 2H,0 + 2e — H, + 20H"
Ni%* + 2e — Ni® (uzer oHOBpEMEHHOE BBIIEICHHE BOIOPO/IA H OCAKICHHE HHKEIIS);
Anox (+): Ni° - 2e — Ni?* (uzer pacTBopeHue MaTeprana aHOIA — HUKEIs).
YpaBHEHHE peakluy AIEKTPOSIN3a B MOJIEKYISIPHOH (opme:
Ni + 2H,0 — NI(OH)zl + Hy1
Wnympe napauieIbHO TPOLECCHl PACTBOPEHUS M BBIICICHHS HHUKEIS MOXXHO HeE
YYUTHIBATh B pacyueTax, MOCKOJIbKY B pe3yJbTaTe HE MPOUCXOJUT W3MEHEHHS MacChl pacTBOpa,
KOTOpasi yMEHbBILIAETCS TOJBKO Ha Maccy MpopearupoBaBIIel BOIBIL.
[TycTh BRIIENIMIIOCH X MOJIb BOAOPOAA. Macca nmpopearupoBaBIleii BOAbI paBHA
m(H,0) = 4.68 = 2x - 18,
x = 0.13 momb.
Peakuus ¢ okcuom Meau:
CuO + Hz — Cu + H,0.
Macca okcua MeIu:
m(CuO) =0.13 - 80=104r.
(8 6as10B)

12. Ecnu mpeArnonokuTh, 4YTO MPOJYKT CTOpaHUs MarHus — 3To ero okcun, to u3 18 r (0.45
MOJIb) OKCHJA MarHus IoJKHO oOpaszoBarbest 26.1 r (0.45 Monb) ruIpoKcHIa MarHusi, 4To He
COOTBETCTBYET YCJIOBHUIO 337a4uM. Tak Kak BO3AyX COJEPXHUT B CBOEM COCTaBe a30T, TO MarHui
MOXET pearupoBaTh HE TOJIBKO C KHCIOPOIOM, HO U C a30TOM:

2Mg + O, — 2MgO,

3Mg + N>, > Mg3N2 .

ITycts mpu cxuranuyu o0pa3oBajoCh X MOJIb OKCHJIa MarHus W Y MOJb HUTPH/Aa MarHus.
3anuiueM UX peaku ¢ COJMSTHON KUCIIOTOM:
MgO + 2HCI — MQgCl; + H,0,
X 2X X



MgsN, + 8HCI —» 3MgC|2 + 2NH,CI.
y 8y 3y 2y

Peaknus co mienoupio:
MgCl, + 2NaOH — Mg(OH),| + 2NaCl,

X+3y X+3y
NH4Cl + NaOH — NaCl + NHs1.
2y 2y

Ortcroa Macca TBepJ0ro MPOAyKTa (OKCHAA U HUTPUJIA MArHUs):
40x + 100y = 18,
0CaJI0K — F'MIPOKCHUJI MarHus, €ro Macca:
58(x + 3y) = 29.
Pemiennem cucreMsl ypaBHEHUN:

{4OX +100y =18,

58x +174y =29

apnsercs x = 0.2, y = 0.1. Orcroga 0o0beM BBIACIUBILIETOCs Ta3a (3T0O aMMHUaK) PaBeH
V(NH3) =0.2 - 22.4 =4.48 1.

PaccuntaeM 00beM pacTBOpa COISTHOM KHCIOTHI:
v(HCI) = 1.2 mous,

V(HCl) = & M _12-365 _ 1714w
Cp 01.1.05

(10 6ans0B)

13. IIpu geruaparanuu U30MepHbIX cnupToB A U B o6pasyercs yrneBogopon C cocraBa CgoHs,
KOTOPBIA TIPH THIPHUPOBAHKH AaeT yriieBogopoa D cocraBa CoHjo. Tak xak nmpu HUTpOoBaHMHM D
oOpa3yercs TOJBKO JBa MOHOHHTPONPOHM3BOAHBIX, a YCIOBUS pEaKUUU — ITO YCIOBUS
HUTPOBaHUS B OCH30JIBHOE SAPO, MOXKHO CJENIaTh BBIBOJ, YTO coenuHeHune D comepkut nBa
OJIMHAKOBBIX 3aMECTUTENsI B OpmoO-TIOJNIOKEHUU. Y CIOBUIO 3aJa4d yIOBJIETBOPSIET TOJBKO

ciaeayromasn cxema.
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(10 6am10B)

14. JluxsopykcycHast KucioTa 0oJjiee, 4eM B ThICAUY pa3 CUIIbHEE YKCYCHOM, M OHA MPaKTUYECKH
MOJIABJISET AMCCOLUALMI0 YKCYCHOM KHCIOTHI (TOJBKO OYEHb Majlo€ KOJUYECTBO YKCYCHOM
KUCJIOTBI JIMCCOLIMUPYeT Ha HOHbI). KOHIEHTpanusi HMOHOB BOJOpPOAa B pacTBope Oyner
OIPEIENIATHCA JUCCOLUALUEN JUXIIOPYKCYCHON KUCIIOTBI:

CHCI,COOH = H* + CHCL,COO"
_ [H*][CHCI,CO0]

szccl - =55. 10_2 .
[CHCI,COOH]




0O0603HaUYMM PaBHOBECHBIE KOHIIEHTPALIUN
[H+] = [CHCICOO] =x,
[CHCI,COOH] =1 —x.

Toraa monydnM KBajpaTHOE ypaBHEHUE

X2

~ =55.107,

1-x
MOJIOKHUTENBHBIM KOPEHb KOTOpOTo paBeH X = 0.21 moinb/i1. 3HaYMT, paBHOBECHAS] KOHIICHTPAIUS
I[I/IXJIOpaI_IeTaT-I/IOHa COCTaBJIACT

[CHCI,COO] = 0.21 moms/m.

3anuineM BhIPaKCHUE [T KOHCTAHTBI IMCCOIMAIIMU YKCYCHON KHCIIOTHI:
_ [H"][CH,COO0]

K()ucc2 - =1.8" 10_5.
[CH,COOH]
0O003HaYNM KOHILICHTpAallMIO alleTaT-noOHOB 3a Y. Torz[a
021y _1g.10°.
1-y

Orcrona y = 8.6- 10°°.
3HAYNT, KOHIICHTPALIMS ALCTAT-HOHA B JAHHOM pacTBope cocrasisier 8.6-10° moms/i. .(12
0aJLJ10B)

15. VYwuacTtHUKHU OoJIuMIIMaAbl NPCATIOKUIN MHOXCCTBO OYCHb HHTCPCCHLIX M IIPABUJIbHBIX
BApPHUAHTOB PCUICHUWA 3TOr'0 3aJaHUs. OI[I/IH M3 BO3MOXHBIX BAPUAHTOB MMPCACTABJIICH HAMH HUKC.

OOparraem Baile BHUMaHUE Ha TO, YTO B YCJIOBUSAX JaHHOM 3amauu chOpMyIHMpoBaHa Mpockda
MPEJCTaBUTh UMEHHO YPAaBHEHHS BCEX peakiuil (He cxemy!).
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(14 6anioB, T.c. 1o 1 OGamTy 3a KaXKAYIO MPABUIBHYIO PEAKITHIO).



