Penienus 3aganui
Omunmnuanel «JloMoHocoB» o xumuu (5-9 kiaacceobr). OTOOPOUHBIH TYP

Vkasanus k opopmnenuro peuteHust.

e Bo Bcex 3a1ayuax, TpeOYIOIIUX YHCICHHOTO OTBETA, JOJDKHBI OBITH IPUBEICHBI PACUETHI.

e Bce kauecTBEHHBIE BOIPOCH TPEOYIOT 000CHOBAHMS.

e «[ombrey oTBeTHI, 6€3 pacyeToB W/MiIK 000CHOBAHHI HE OLIEHUBAIOTCS.

e Ecmu B ycnoBuu TpeOyercst ypaBHEHHE DPEAKIMH, TO MOJHBIA Oayul CTaBHUTCS TOJIBKO 3a
ypaBHEHHE CO BCEMH KOA(PPHUIIMEHTAMH.

e OTBeT JOKEH TOYHO COOTBETCTBOBATH BONPOCY B YCIOBHH.

e Macchl, 00beMBl U ApYrHe pa3MepHbIC BEIWYHMHBI JOJDKHBI OBITH NPUBEICHBI B OTBETE C
yKa3aHHEM €IMHUI] U3MEPCHHUS.

3anaya 1 (8 6a1s10B)

1.1. I[J'ISI Ka4YC€CTBCHHOI'O aHaJim3a B34ATbl PaCTBOPLI 9 BCIICCTB. I[pyme PCAKTHUBLI
HCIIOIL30BaTh OBLIO HCJIB35, IIO3TOMY HNPHUIIIOCH BCC PACTBOPbBI CMCIIMBATL IIOIIAPHO, IMPUYCM
KaxXzaas rmapa ObL1a B35ITa POBHO OJIMH Pas3. B pPE3YyJIbTAaTC B 16 CJIydasx BbIllagaJin OCAAKHU, B 5 ombITax
BBLACIAJICA I'a3, B IBYX — U OCAa/I0K, U I'a3, a IBCT paCTBOPAa HEC MCHAJICA HU pPasy. B ckoapknx clrydasax
IIpu CMCIIMBAHHUH PACTBOPOB HE Ha6J'II-OI[aJ'IOCB BHUAWMBIX IIPU3HAKOB peaKLII/II/I?

Pewenue. 3 9 BemecTB MOKHO cocTaBUTh 9 - 8 / 2 = 36 map s cmemmBanus. M3 36 onbIToB
B 16 + 5 + 2 = 23 ciydasx HaONOAAIUCH IPU3HAKU peakluy, a B 36 — 23 = 13 ciyyasix BUAMMBIX
MIPU3HAKOB HE OBLIO.

Omeem: 13.

1.2. JIns KadecTBEHHOTO aHaiuM3a B3SATHI pacTBOpHl 9 BemiecTB. Jlpyrue peakTHBBHI
UCMOJb30BaTh OBLIO HENb3s, MO3TOMY MPHUIIOCH BCE PACTBOPHI CMEIIMBATH MONApHO, MpPUYEM
Kak/asi mapa Obuia B3sTa pOBHO OJUH pa3. B pesynbTare B 18 citydasx BbIIaaamu ocaiku, B 6 OnbITax
BBIIEIISUICS Ta3, B OJHOM — M OCaJOK, M ra3, a IBET pacTBOpa HE MEHSICSH HU pa3zy. B ckoybkux
Clly4asix IpU CMEIIMBaHUM PACTBOPOB HE HAOJII01a710Ch BUJUMBIX MPU3HAKOB pEaKIuu?

Pewenue. 3 9 BemecTB MOKHO cocTaBuTh 9 - 8 /2 = 36 map ansa cmemmuBanus. 13 36 ombIToB
B 18 + 6 + 1 = 25 ciydasx HaONOAATUCH IPU3HAKU peaklny, a B 36 — 25 = 11 ciyyasix BUAMMBIX
MIPU3HAKOB HE OBLIO.

Omeem: 11.

1.3. JIns KadecTBEHHOTO aHaiM3a B3SATHl pPAacTBOpPHl 8§ BemiecTB. Jlpyrue peaxTHBBI
UCMOJb30BaTh OBLIO HENb3s, MO3TOMY MPHUIIOCH BCE PACTBOPHI CMEIIMBATH MONApHO, MpPUYEM
Kak/as mapa Obuia B3sTa pOBHO OJUH pa3. B pesynbTare B 12 citydasx BbIIaAadu OCalKH, B 4 OMbITaxX
BBIJIETISUICS a3, B IBYX — U OCAJI0K, U ra3, a IIBET pacTBOpa HE MEHSJICS HU pa3y. B ckoiabkux ciaydasx
MIpY CMEUIMBAaHUH PACTBOPOB HE HAOJII01aJI0Ch BUTUMBIX MPU3HAKOB peakuu?

Pewenue. 13 8 BelecTB MOKHO COCTaBUTH & - 7 /2 =28 map ans cmemnBanus. 13 28 onbiTo
B 12 +4 + 2 = 18 ciyvasx HabmoAamMch NpU3HAKU peakiuy, a B 28 — 18 = 10 ciaydasx BUIMMBIX
MIPU3HAKOB HE OBLIO.

Omeem: 10.

1.4. JInst KauyecTBEHHOTO aHaiM3a B3ATHl pPacTBOpPHl 8§ BemlecTB. Jlpyrue peakTHBBI
HCIIOJIb30BaTh OBUIO HENb3sl, MO3TOMY HIPUIIUIOCH BCE PAcCTBOPBI CMEIIMBATh IOMApHO, MPHUYEM
KaXk/1as mapa Obljia B3siTa pOBHO OJIMH pa3. B pesynbraTe B 9 cityyasx BbIagaiu 0CaJku, B 4 onbITax
BBIJIETISUICS Ta3, B OJHOM — M OCaJlOK, U ra3, a LIBET pacTBOpa He MEHsUICA HHU pa3y. B ckonbkux
CllyyasiX pU CMELIMBaHUU PACTBOPOB HE HAOIIOIAIOCh BUJUMBIX IPU3HAKOB pPEaKIUu?
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Pewenue. V3 8 BemecTB MOKHO cOCTaBUTh 8-7 / 2 = 28 map minsa cmemmBanus. M3 28 onbIToB
B9+ 4+ 1 =14 cnyyasx HaOioanuCh NPU3HAKU peakiuy, a B 28 — 14 = 14 cioyyasx BUAUMBIX
MIPU3HAKOB HE OBLIO.

Omeem: 14.

Cucmema oyeHuaHuss — 0OUHAKOBAS B0 6CEX BAPUAHTNAX.
Ywucno nap — 4 6amna.

OO1ee 9nciIo peakiuii ¢ mpu3HakaMu — 2 6asmia.

Uwucno peaknuii 6e3 Mpu3HAKOB — 2 Oauia.

3angaua 2 (14 6a/10B)

2.1. JIBa oTpUIIaTEIBHBIX HOHA COCTOSIT M3 OJTHUX M TEX )K€ SJICMCHTOB U UMEIOT OJIMHAKOBBII
3apsin. TONBKO OJWUH M3 JJIEMEHTOB MMEET B JITHX HMOHAX pa3HbIC CTCIICHH OKUCIICHUS, OHU
orauyarorcs Ha 2. Oquu u3 uoHoB pearupyer u ¢ H', u ¢ OH", a apyroii — toneko ¢ H'. O6mue
KOJIMYECTBA DJICKTPOHOB B AITHUX HMOHAX OTHOCATCS Kak 4:3. YcraHoBure ¢GOpMYJIBI HOHOB
(TTOATBEPIUTE MOJICYETOM) M 3aIUIINTE HOHHBIC YPABHEHUS YKa3aHHBIX PEAKITHIA.

Pewenue. Paznuune cTenieHel OKUCIIEHUs Ha 2 TOBOPUT O TOM, YTO B OJIHOM U3 HOHOB Ha OJMH
atoM O (T. e. Ha 8 371eKTPOHOB) OoJibIIe, 4YeM B ApyroM. I[lycTb B MOHE C MEHBIIUM YHCIOM aTOMOB
o610 N 371eKTpOHOB, TOrAa BO BTOpoM noHe — (N + 8) 31eKkTpoHOB:

N+8 _ 4

N 3
N = 24. O6a ¥oHa COOTBETCTBYIOT Ci1a0biM KuciaoraM (pearupyror ¢ HY), oquH U3 HUX — aHHOH

kucioit comu (pearupyer ¢ OH"). Tlo yuciay 31€KTPOHOB U XHMHUYCCKHM CBOWMCTBAM MOIXOJIST
HCOO™ u HCOs3", niepBeriit copepxut 24 snekrpona (1 + 6 + 2-8 + 1 = 24), Bropoii — 32 351eKTpoHa
(1+6+ 3-8+ 1=232). MoHHbBIC ypaBHEHMUS:
HCOO + H* — HCOOH,
HCO3z + H" — CO2 + H20,
HCO3 + OH — COs* + H,0.

Omeem: HCO3s u HCOO™.

2.2. JIBa OTpUIIATETLHBIX HOHA COCTOSIT U3 OJHUX U TEX XKE DJIEMEHTOB U UMEIOT OJMHAKOBBIN
3apan. TolbKO OAMH M3 DJIEMEHTOB MMEET B OTUX MOHAxX pas3Hble CTENEHU OKHUCIICHUS, OHHU
oTau4aroTcst Ha 2. OIMH U3 MOHOB — CUJIbHBIN OKHCIUTEND B KUCIION CpeJie, a APYTroil MOXKET ObITh U
OKHCIIUTENeM, U BoccTaHoBHUTeNeM. OOIIMe KOJIMYeCTBa JIEKTPOHOB B 3TUX MOHAX OTHOCATCS Kak
4:3. YcranoBute (opMyJbl HOHOB (IIOATBEPANUTE MOJCUYETOM) U IPUBEANUTE MPUMEPHI YKAa3aHHBIX
OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIX IIPEBPAILICHUI.

Pewenue. Paznuune cTeneHel OKUCIEHUs Ha 2 TOBOPUT O TOM, YTO B OJIHOM U3 HOHOB Ha OJMH
atoM O (T. e. Ha 8 271eKTPOHOB) OoJIbIlIe, 4YeM B ApyroM. IlycTh B MOHE ¢ MEHBIIUM YHCIIOM aTOMOB
obu10 N 371€KTpOHOB, TOrAa BO BTOpoM noHe — (N + 8) 371eKTpoHOB:

N+8 4

N 3
N = 24, O}II/IH U3 HMOHOB COOTBCTCTBYCT BEICIIIEHl CTENEHU OKMCIIEHWS W SBIISIETCS CHIBHBIM

OKHCIIUTENeM B KUCIION cpee. C yyeToM ymciia 3JeKTPOHOB, STUM YCIOBUSAM YJOBJIETBOPSET HOH
NOgz". Ipyroi#i mon — NO2~. YpaBHEHUS! OKUCIUTEIIbHO-BOCCTAHOBHTEIBHBIX PEaKITHil:
Ag + NO3 +2H" — Ag" + NO2 + H.0 NOs™ — OKHCITUTETH
2NO; +2I" +4H" — 1 +2NO + 2H,O0  NO2 — okucinurens
NO; + Br2 + HO — NOs™ + 2H" + 2Br  NO2™ — BoccTaHOBUTENb
Omeem: NO3z™ u NO;".



2.3. JIBa oTpUIIaTEIBHBIX HOHA COCTOSIT M3 OJTHUX M TEX )K€ 3JICMCHTOB U UMEIOT OJIMHAKOBBII
3apsig. TONBKO OOWUH M3 DJIEMEHTOB HMMEET B JITHX HOHAX pa3HbIC CTCIMICHH OKHUCIICHUS, OHHU
orimuarorces Ha 2. Oaun u3 noHoB pearupyer u ¢ H', u ¢ OH", a apyroii — Tonsko ¢ OH™. O0mue
KOJIMYECTBA 3JIEKTPOHOB B 3THUX MOHAaX OTHoOcATcs kKak 21:25. YcranoBure (opmMyiibl HOHOB
(TTOATBEPIUTE MOJCUCTOM) U 3aIUIIINTE HOHHBIC YPABHCHHS YKa3aHHBIX PEaKIni.

Pewenue. Paznuune cTenieHel OKUCIIEHUS Ha 2 TOBOPUT O TOM, YTO B OZIHOM U3 HOHOB Ha OJUH
atoM O (T. e. Ha 8 371eKTPOHOB) OoJIbIIIE, YeM B ApyroM. IlycTh B MOHE C MEHBIIUM YHCIOM aTOMOB
o610 N 351eKTpOHOB, TOTAa BO BTOpoM noHe — (N + 8) 371eKTpoHOB:

N 21

N+8 25’
N = 42. O6a noHa COOTBETCTBYIOT KHUCIBIM coiisiM (pearupyior ¢ OH™), HO OIUH M3 HUX — aHHOH
CHJIbHOM KucioThl (He pearupyet ¢ HY). ITo unciy 21eKTpOHOB M XUMHUYECKMM CBOMCTBAM IIOAXOIAT
HSO3™ u HSO4™, nepssiii cogepxut 42 snextpona (1 + 16 + 3-8 + 1 = 42), Bropoii — 50 smekTpoHoB
(1+16 + 4.8+ 1=250). MoHHbIE ypaBHCHHUS:
HSO3 + H" — SO, + H20,
HSOs; + OH™ — SO3% + H.0,
HSO4 + OH™ — SO4> + H0.
Omeem:. HSO3™ 1 HSO4.

2.4. JIBa OTpUIIATEIILHBIX HOHA COCTOSIT U3 OJIHUX U TEX KE FJIEMEHTOB U UMCIOT OJIMHAKOBBIN
3apsin. TONBKO OOWUH M3 JJIEMEHTOB MMEET B JITHX HMOHAX pa3HbIC CTCIICHH OKUCIICHUS, OHU
otnuy4aoTcs Ha 4. O0a MOHA — CUIIbHBIE OKUCIIMTEIN B KUCIION Cpele, HO TOJIbKO OJUH M3 MOHOB
pearupyet ¢ H". O0mue Koan4ecTBa 3JIEKTPOHOB B 9THX HOHAX oTHOCcATCA Kak 13 : 21. Vcranosute
dbopMyabl  HMOHOB  (TMOATBEPIUTE  IOACYETOM), 3alUIIMTE 1O  OJHOH  OKHCIHMTEIBHO-
BOCCTAHOBHMTEILHOM PEAKIMK I KaXKJ0r0 HOHA U HOHHOE ypaBHeHue peakuuu ¢ H'.

Pewenue. Paznmuuune creneHeil OKucaeHUs Ha 4 TOBOPHUT O TOM, YTO B OJJHOM M3 HOHOB Ha JIBa
aroma O (T.e. Ha 16 >1IeKTPOHOB) OOJIBIIE, YeM B APYroM. [1yCTh B HOHE ¢ MEHBIIIMM YHCIOM aTOMOB

ob110 N 251eKTpOHOB, TOrAa Bo BTopoM noHe — (N + 16) anexTpoHOoB.
N 13

N+16 21
N = 26. OxuH U3 MOHOB COOTBETCTBYET clIaboil kucinore (pearupyer ¢ HY), mpyroii — cumbHOlM

kuciore (He pearupyer ¢ HY). ITo umciy 21eKTpOHOB M XUMHYECKUM cBoicTBaM noaxoasr ClO™ u
ClOs", mepBsiii cogepkut 26 snektpoHoB (17 + 8 + 1 = 26), Bropoit — 42 snektpon (17 +3 -8+ 1=
= 42). YpaBHEHUS peaKInii:
ClO +2I" +2H" — 12 + 2CI" + H,0 ClO™ — okucnutens
ClOs +5CI + 6H" — Cl2 + 3 H20 ClO3™ — okucnurens
ClIO +H" — HCIO

Omeem. CIO™ u ClOs3™.

Cucmema oyenusanus — oowas 60 8cex 8apUAHMAaXx.

Unest 06 otimmumu Ha o atom O — 2 daiia.

UwrcIto 37eKTPOHOB B KaXKIOM HOHE — 2-1 = 2 Garna.

dopmyItbl HOHOB € pacueToM — 2-2 = 4 Gata (6e3 pacuera — 0 GaisioB).
VYpaBuenus peaxiuii 3-2 = 6 GayoB.

3anaya 3 (12 6a10B)

3.1. Kak u3 ogHOr0 MOJIS BOJABI TOJYYUTh B OJAHOW PEAKIMH MPH HOPMAIBHBIX YCIOBHUSX:
a) 5.6 1, 6) 22.4 n, B) 33.6 m; 1) Oonbire, yem 33.6 1 raza? Hamuimmre ypaBHEHUS BCEX PEaKIIUil.
OTBeT NOATBEPIUTE PACUETOM.

Pewenue. a) Al4Csz + 12H20 — 4AI(OH)3 + 3CH4 T
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V(CH4) = v(H20) / 4 = 0.25 mous,
V(CH4) =0.25-22.4=5.6 1.
6) CaH2 + 2H,0 — Ca(OH), + 2H,T
v(H2) = v(H20) = 1 mous,
V(H2) =1-22.4=224 1.
8) 2H,0 — 2H,T + 0,1
v(H2) + v(02) =3v(H20) /2= 1.5 momns,
V(H2) +V(0O2) =1.5-22.4=33.6 1.
r) SOCl; + H,0 — SO,T + 2HCIT
v(SO2) + v(HCI) = 3v(H20) = 3 mou1b,
V(SOz) + V(HCI) =3-22.4=67.2 1.

3.2. Kak u3 coJsiHOM KHCIIOTHI, coepiKaiieii 1 MoJib XJOpOBOAOPO/IA, MOJIYYUTh B OJIHOM
peakuuu: a) 5.6 1, 6) 4.8 11, B) 7.0 11; 1) 22.4 1 raza? OO0beMBbI Ta30B IaHBI B IEpECUYETE HA HOPMAJILHBIC
ycnoBusi. Hanuimure ypaBHeHHs BceX peakiuif. OTBET MOATBEPIUTE PACUETOM.

Pewenue. a) AlsC3 + 12HCI — 4AICI3 + 3CH, T

v(CH4) = v(HCI) / 4 = 0.25 mob,
V(CH4) =0.25-22.4=5.6 1.
6) K2Cr207 + 14HCI — 3CI,T + 2KClI + 2CrCl3 + 7H20
v(Cl2) = v(HCI) - 3/14 = 0.214 monb,
V(Cl;) =0.214 - 22.4 = 4.8 1.
8) 2KMnOy + 16HCI — 5CI;T + 2KCI + 2MnCl, + 8H,0
v(Cl2) = v(HCI) - 5/ 16 = 0.313 mo115,
V(Cl;) =0.313-22.4=7.0 1.
r) NaH + HCl — NaCIT + H,T
v(H2) = v(HCI) = 1 mous,
VHCI)=1.224=224 1.

3.3. Kak u3 ogHOTO MOJIS a30THOM KHUCIOTHI MOJYYUTh B OAHON peakuuu: a) 5.6 i1, 6) 11.2 7,
B) 22.4 ;; 1) 28.0 1 raza? OO6beMbl Ta30B JaHBI B TIepecueTe Ha HOpMajbHbIE yciaoBus. Hanmummre
ypaBHEHUs Bcex peakuuid. OTBET MOATBEPIUTE PACUCTOM.
Pewenue. a) Ag + 4HNO3(pa36) — 3AgNO3z + NOT + 2H,0
v(NO) = v(HNO3) / 4 = 0.25 mob,
V(NO) =0.25-22.4=5.6 1.
6) Ag + 2HNO3(kont) — AgNO3 + NO,T + H20
v(NO2) = v(HNO3) / 2 = 0.5 mous,
V(NO2) =05-224=11.2 n.
B) P + 5HNO3(kom11) — H3PO4 + 5NO,T + H20
Vv(NO2) = v(HNO3) = 1 mosb,
V(NO2) =1-224=224 1.
r) C + 4HNO3(konm) — CO2T + 4NO,T + 2H,0
v(CO2) + v(NO2) = v(H20) - 5/ 4 = 1.25 Mo,
V(CO2) + V(SO2) =1.25-22.4=28.0 n.

3.4. Kak u3 momyropa Mojel THIPOKCHAA Kalus IMOJyYyduTh B OAHOM peakuuu: a) 8.4 i,

0) 11.2 m, B) 16.8 1; r) 33.6 1 raza? OOBEMBI Ta30B JAaHHI B IepecyeTe Ha HOPMAIGHBIEC yCIOBHSI.
Hanummmre ypaBHeHus Beex peakimii. OTBET NOATBEPIUTE PACUETOM.

Pewenue. a) 4KOH — 4K + 2H20 + O,T (s:exrponu3 pacrnasa)
v(02) = v(KOH) / 4 = 0.375 moub,
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V(02) =0.375-22.4=8.4 1.
6) 4P + 3KOH + 3H,0 — 3KH2PO; + PH3T
v(PH3) = v(KOH) / 3 = 0.5 mous,
V(PH3) =0.5-22.4=11.2 1.
B) Zn + 2KOH + H20 — K2[Zn(OH)4] + HaT
v(H2) = v(KOH) / 2 = 0.75 mous,
V(H2) =0.75 - 22.4=16.8 1.
r) Si + 2KOH + H20 — K;SiO3 + 2H,T
v(H2) = v(KOH) = 1.5 mous,
V(H2) =1.5-22.4=33.6 1.

Cucmema oyenusanus — obuas 80 6cex APUAHMAX.

Kaxnoe npaBuibHOE ypaBHEeHUE — 2 6ajuia, Bcero —4 - 2 = 8 6aios.
Pacuer oO6bema B kaxxaoM ypaBHeHuu — 1 Oami, Bcero — 4 - 1 =4 Gamna.
Pacyer 1o HEBEepHBIM YPaBHCHHSIM HE OIICHHBACTCS.

3agaua 4 (16 6a/u10B)

4.1. Tlpu B3aumozencTBrM a J1 Bogopoa ¢ b i1 kuciaopona Beiaenuiock Q K/ TEIIOTHI, a Mpu
B3auMoieiictBun b 11 Bogoposaa ¢ a i1 kucinopoaa Beiaeamwioch 1.4Q k/Ix termnorel. O0beMbI Ta30B
M3MEpEHBI IIPU OJTHUX U TeX K€ TeMIeparype U JaBieHuu. Haiiaute obiiee COOTHOLIEHHE MEXIY a
u b. Eciiu He cMmornu HaiTH 0O0Ilee COOTHOIICHHE, MPUBEANTE KOHKPETHBIC 3HAUCHHUS a u b,
yIOBJIETBOPSIONINE YCIOBUIO 3a1a4il. OTBET 0053aT€IBHO MOATBEPAUTE PACUETOM.

Pewenue. Pemenne 3a1a4n OCHOBaHO HA TOM, YTO B TEPMOXUMHUYECKHX YPABHCHHUSX, KaK U B
OOBIYHBIX YpPAaBHEHHSX PpEaKIUii, pacyeT MPOBOAAT MO TOMY BEIIECTBY, KOTOPOE HAXOAUTCS B
HejpocTatke. [l onpenenenus HeJocTaTka HET HEOOXOAMMOCTH HAaXOJUTh KOJIMYECTBA BELIECTBA,
MO>KHO, OCHOBBIBASICh Ha 3aKOHE ABOTa/IPO, MCIIOJIb30BaTh 0OHEMBI.

2H> + O, — 2H20.

Ecmu V(H2) < 2V(02), To B HenocTatke HaxoauTes Hz, B mpoTuBHOM ciiydae — O2. Bo BTOpOM
CIIyYae TeIUIOThI BhLAETMIOCH B 1.4 pasa Oomnbiie. Eciu npunste b = 1.4a, To B 00eux peakuusx Hz
B HEJIOCTaTKe:

a lda 2a
2H; + O — 2H,0 H. B megocrarke, v(H20) = v(H>)

l4a a 2.8a
2H2 + O2 — 2H20 H> B menocrarke, v(H20) = v(H2)

Bo BTopom ciyuae obpa3syercs B 1.4 paza 6osbme H2O, ciietoBaTennsHO, ¥ TETUIOTHI BBIICITATCS
B 1.4 pa3a Gombiie, T.e. Q2 = 1.4Q. CooTHomienue a : b =5 : 7 y0BI€TBOPSET YCIOBUIO 3a/1a4H.
Omeem:.a.b=5:7.

4.2. Tlpu B3aumoieiicTBUY a J1 Bojopoa ¢ b i kucnopona Beigenunock Q kJx TemaoThl, a mpu
B3auMoAeHCTBHU D 11 Bojopoaa ¢ a 1 kuciopozaa Beiaenuiaoch 0.8Q x/x Termnorel. OObeMbI Ta30B
M3MEpEHBI NPU OJTHUX U TeX K€ TeMIeparype u naBieHud. HaliquTe obliee COOTHOLIEHHE MEXTY a
u b. Eciu He cMorim Haiitm oOliee COOTHOIICHHE, NMPUBEIUTEC KOHKPETHBIC 3HAYeHHs a u b,
YAOBJIETBOPSIOLINE YCIOBUIO 331a4u. OTBET 00s13aTENbHO MOATBEPIUTE PACUETOM.

Pewenue. Pemienue 3ajaun OCHOBaHO Ha TOM, YTO B TEPMOXHUMHUYECKHUX YPAaBHEHUSX, KaKk U B
OOBIYHBIX YPAaBHEHMSX peaKkIuil, pacyeT MPOBOAAT MO TOMY BELIECTBY, KOTOPOE HAXOJUTCS B



HeymocTatke. [is onpeneneHuss HeqocTaTka HET HE0OXO0AUMOCTH HAaXOUTh KOJIMYECTBA BEIIECTBA,
MO>KHO, OCHOBBIBAsICh Ha 3aKOHE ABOTaJpO, UCIIOJIB30BATh OOHEMBI.
2H; + O2 — 2H20.
Ecmu V(H2) < 2V(0Oz2), To B HemoctaTke Haxoautes Hz, B mpotuBHOM ciydae — O2. B mepBom
Cllydae TEIUIOTHI BRIAECTMIOCH B 1.25 pasa 6osbiie. Eciu npunsats a = 1.25b, To B 00enx peakmusx
H2 B HepocTaTke:

1.25b b 1.25b

2H> + O — 2H,0 H2 B menocrarke, v(H20) = v(H2)
b 1250 b
2H, + O2 — 2H20 H B menocrarke, v(H20) = v(H>)

Bo BropoM cmyuae oOpasyercs B 1.25 pasza mensme H.O, cregoBarenbHO, M TEIUIOTHI
BoIIeUTCs B 1.25 pasza menbiie, T.e. Q2 = 0.8Q. CoortHorenue a : b =5 : 4 y1oBIeTBOPSAET YCIOBHIO
3a7a4H.

Omeem:a:b=5:4,

4.3. Tlpu B3aumoeicTBUH a J1 Bojopoa ¢ b i1 kucinopoaa Beiaenunoch Q kJk TEMIoThI, a Mpu
B3auMoOJIeiCTBHH D J1 Bojopoaa ¢ a J1 kuciaoposa Beiaeamwioch 2Q k/x termiorel. O0beMbl Ta30B
M3MEpEHBI IIPU OJTHUX U TeX K€ TeMIeparype U JaBieHuu. HaliauTe obliee COOTHOLIEHUE MEXKTY a
u b. Eciin He cMmornu HaiTH 0O0Ilee COOTHOIICHHE, MPUBEANTE KOHKPETHBIC 3HAUCHHUS a u b,
yIOBJIETBOPSIOUINE YCIOBHUIO 3a1a4i. OTBET 0053aTeIbHO MOATBEPAUTE PACUETOM.

Pewenue. Pemienre 3a1a4u OCHOBaHO Ha TOM, YTO B TEPMOXMMHUYECKUX YPABHECHUSX, KaK U B
OOBIYHBIX YpPAaBHEHHSX PpEaKIUii, pacyeT MPOBOAAT MO TOMY BEIIECTBY, KOTOPOE HAXOAUTCS B
Heypoctatke. [iis onpeneneHuss HeqocTaTka HeT He0OX0AUMOCTH HAaXOUTh KOJIMYECTBA BEUICCTBA,
MO>KHO, OCHOBBIBASICh Ha 3aKOHE ABOTa/IPO, MCIIOJIb30BaTh OOBEMBI.

2H> + O, — 2H20.

Ecmu V(H2) < 2V(Oz2), To B HenocTatke Haxoautcst Hz, B mpoTuBHOM cityyae — O2. Bo BTOpoM
cllyyae TEeIUIOTHl BBIIENWIOCH B 2 pa3a Ooinblle. B mepBoM cilydae MOXHO B3ATh 3aBEIOMBIH
HEJI0CTAaTOK BOJ0poa, a < b/2, Torma Bo Bropom cityuae oH OyeT B H30bITKE:

a b a

2H2 + O — 2H20 H> B menocrarke, v(H20) = v(H2)
b a 2a
2H> + O2 — 2H,0 O2 B Henocratke, v(H20) = 2v(02)

Bo BTOpOoM ciyuae ob6pasyercs B 2 pa3a 6onbie H20, cienoBaTenbHO, U TEIUIOTHI BELACTUTCS
B 1.4 pa3a Gomsiire, T.e. Q2 = 2Q. HepaBenctso a < b/2 yoBineTBOpsieT YCIOBHIO 3a1a4H.
Omeem: a < bl2.

4.4. Tpu B3auMoieiCcTBUY & J1 Bojopoa ¢ b i kucnopona Beraenmnock Q k[ TemioTsl, a mpu
B3aumozeicTBuu b 1 Bomopoaa ¢ a i kuciaopoaa Beiaenuwioch Q/2 k/x Termnorel. O0beMbI ra30B
M3MEpPEHBI NP OJHUX U TEX XKe TeMIepaType u JaBieHuu. Haliaure oOriee COOTHOIIEHHE MEXTy a
u b. Eciu He cMorin HailTh o0lee COOTHOINCHHWE, NMPUBEIUTE KOHKPETHBbIC 3HAueHHWs a u b,
yJIOBJIETBOPSIOIINE YCIOBUIO 3a7a4. OTBET 0053aTeIbHO MOATBEPIUTE PACUETOM.

Pewenue. Pemmienne 3ala4vi OCHOBAHO Ha TOM, YTO B TCPMOXUMHNYCCKUX YPABHCHUAX, KaK U B
OOBIYHEIX YPaBHCHUAX peaKHHﬁ, pacueT MOpoOBOJAAT IO TOMY BEIICCTBY, KOTOPOC HAXOIUTCA B
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Hemoctatke. [l onpeienieHusi HelocTaTka HeT HeOOXOMMOCTH HaXOJUTh KOJIUYECTBA BEIIECTRA,
MOJKHO, OCHOBBIBASICh Ha 3aKOHE ABOTa/IpO, UCIIOJIb30BaTh 00BEMBI.
2H; + O2 — 2H20.
Ecmu V(H2) < 2V(0Oz2), To B HenoctaTke HaxoauTes Hz, B mpoTuBHOM ciaydae — Oo.
Bo BTOpOM cilydae TEmIOTHI BBIISIWIOCH B 2 pa3a MeHbIle. B mepBoM cityuae MOXHO B3STh
3aBeJIOMbII U30BITOK BOAOPO/a, & > 2D, Tora Bo BTopoM cityuae OH OyJIeT B HEJOCTAaTKE:

a b 2b

2H> + O — 2H,0 O2 B Hemocratke, v(H20) = 2v(0»)
b a b

2H, + O2 — 2H20 H> B menocrarke, v(H20) = v(H2)

Bo BTOpOM ciyuae oOpasyercs B 2 pa3a meHbIe H2O, cregoBarenbHO, ¥ TEIIOTHI BBIICIUTCS
B 2 pa3a MeHblie, T.e. Q2 = Q/2. HepaBencTBo a > 2b y10BIeTBOPSIET YCIOBHUIO 33/1a4H.
Omeem: a > 2b.

Cucmema oyenuganusi — 0bwas 60 6cex 8APUAHMAX.

YpaBHeHHE peakuu — 4 Oaya.

Wnes 00 u3dOwITKE HegocTraTke — 4 Oasia.

[IpaBUIIBHBIN OTBET € pacueToM — § GaJIoB

(KOHKpETHBIC 3HaYCHUSI 00BEMOB, YIOBJICTBOPSIONINE YCIOBHIO — 4 Oasia u3 §)
Otget 0e3 pacuera — 0 6awIoB.

3apava 5 (16 6anj10B)

5.1. Taubl mOpTPETHI YE€THIPEX YUCHBIX (M3 Pa3HBIX CTPaH), KOTOPBIE BHECTH OOJIBIIOI BKIaI B
pazBuTHe XuMuH. ONpeneNnTe TUX YUYSHBIX U IS KaXKI0TO U3 HUX HAITUIIINTE KOPOTKOE COOOIIeHHE
0 CaMOM YY€HOM U O €ro CaMOM BBIJAIOIEMCs, Ha Ball B3I, OTKPBITHH. COOOIIEHHE J0IKHO
conepxath He MeHee 3 u He 6onee 7 npemnoxenuit u JOJDKHO BbITh HAITMCAHO OT PYKMU.
ITocrapaiitech nucath 0e3 ommbok B opdorpaduu. TekcTel, HaOpaHHblE Ha KOMIbIOTEpE, HE
OLIEHUBAIOTCS.

Pewenue.

1) Auryan Jlopan JlaByasbe — BbLiaromumiicss ¢paHimy3ckuii  xumuk. OguH W3
OCHOBOIIOJIO)KHUKOB XUMHUU. [Ipeyioxul KUCIOpOIHYIO TEOPHIO TOPEHUSI.



2) I'embpu [IpBU — OpuUTAaHCKHI XWUMHK, OJMH W3 OCHOBOIIOJOKHHKOB 3JEKTpOXUMHH. C
MOMOIIBIO 3JIEKTPOJIM3a OTKPBLI HECKOJBKO XHMHUYECKHX 3JIeMEHTOB. OJIMH M3 €ro YYE€HUKOB —
Maiikn @apajnei.

3) Ameneo ABoraapo — UTAJIbIHCKUM XUMUK. [1epBOOTKpbIBaTENb Ba)KHOTO Ia30BOT0 3aKOHA.
C noMo1bI0 HOBOTO 3aKOHA YCTaHOBMII ()OPMYJIbl HEKOTOPBIX ra3000pa3HBIX BELECTB.

4) Amutpuii IBanoBu4 MeHiesieeB — BCEMUPHO U3BECTHBIN POCCUHCKUI XUMUK U
ecrectBoucnbITaTeNb. [lepBooTkpsiBaTens [leproanueckoro 3akona. Ha ero ocHoBe npeackazain 17
HOBBIX DJIEMEHTOB, 5 U3 3THUX IIPEACKA3aHUM ONPaBIAINCh.

5.2. JlaHbl IOPTPETHI YETHIPEX YUEHBIX (M3 Pa3HBIX CTPaH), KOTOPbIC BHECIU OOJIBIION BKIIA B
Pa3BUTHUEC XUMHHU. Onpe;leJmTe OTUX YUCHBIX U JJIA KAXXJ0T'0 U3 HUX HAITMIIUTE KOPOTKOEC COO6HI€HI/IG
0 CaMOM y4Y€HOM M O €r0 CaMOM BBIJAIOIIEMCs], Ha Balll B3I, OTKpbITHH. CoOOIIeHNe AOIKHO
conepxath He MeHee 3 u He O6onee 7 mpemnoxenuit u JJOJDKHO BbIThb HAITMCAHO OT PYKMU.



[Tocrapaiitecr mucate 6e3 ommbok B opdorpadun. TexcTsl, HaAOpaHHBIE HAa KOMIIBIOTEpPE, HE
OLIEHUBAIOTCS.

Pewenue.

1) xon J1anbTOH — BBIIAIOLIHIICS aHTIIMACKUN XUMUK U (pr3uk. OIMH U3 OCHOBOIIOJIOKHHUKOB
aTOMHO-MOJIEKYJIIDHON Teopuu. PaccunTan aToMHbIe BECa MHOTHX 3JIEMEHTOB M COCTAaBUII IIEPBYIO
TaOJUIy aTOMHBIX Macc.

2) Muxawnn BacunneBuyg JIoMmoHOCOB — POCCHUICKHI YYEHBIN-PHIUKIOTEIUCT.
[lepBoOTKpHBIBaTENb 3aKOHA COXpaHEHUsI Macchl. OCHOBaTelb MOCKOBCKOTO YHUBEPCUTETA.

3) Aupu Myaccan — ¢paniy3ckuii xumuk. [lepBbiM momyumn ra3oo0pasHbiii ¢Top. beur
koHkypeHtoM .M. MenaeneeBa B HomuHanusx Ha HoOeneBckyto npeMuio Mo XUMHUH U TIOTy4YnIT ee
B 1906 1.



4) Jlarinyc IlomuHr — BBIAAIONIUNCS aMEPUKAHCKUN XUMHUK-TeopeTHK. OuH U3 OCHOBaTelen
KBaHTOBOM XHMHH, TJIyOOKO HCCICIOBAT TIPUPOLY XHUMHUYECKOW CBs3u. JIBaknmbl Jaypear
HobGeneBckoit mpemMun o XuMUH.

5.3. JlaHbl HOPTPETHI YETHIPEX YUCHBIX (M3 pa3HbIX CTPaH), KOTOPBIC BHECIIU OOJIBIION BKJIAI B
pasBuTre XUuMUHU. ONIPEICTUTE 3TUX YUCHBIX U JIJIS KAKJIOT0 U3 HUX HAITUIIIATE KOPOTKOE COOOIICHIE
0 CaMOM y4Y€HOM M O €r0 CaMOM BBIJAIONIEMCSI, Ha Balll B3I, OTKpbITHH. CoOOIIeHUE AOIKHO
conepxath He MeHee 3 u He 6onee 7 npemnoxenuit u JOJDKHO BbIThb HAITMCAHO OT PYKMU.
[Tocrapaiitech mucath 6e3 ommbOok B opdorpaduu. TekcTbl, HAOpaHHBIE HA KOMIIBIOTEPE, HE
OLIEHUBAIOTCS.

Pewenue.

1) Binagumup HuxonaeBuu MnartbeB — BBIJAIOUIMIICS POCCUICKUIT XMMUK, T€HEpall PyCCKOM
apmMuu U akajgeMuk. OJUH U3 OCHOBaTenell HepTeXHMMHH, OCHOBOIOJOKHUK XHMHHU BBICOKHX
naBieHui. I1epBpIM yCTaHOBHII CTPOECHHE U30IIPEHA.

2) Aupu Jlyu Jle Illatensé — dhpaniy3ckuit pusxumuk. [TepBbiM chOpMyTUPOBAIT TPUHIIHIT
JUHAMHYECKOTI0 PaBHOBECHUS, Ha3BaHHBIN ero nMeHeM. Ha ocHOBe 3TOro mpyHIMIIA TPEII0KHUIT
YCIIOBHSI CHHTE3a aMMHaKa.
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3) JIxozed Ilpuctiam — BBITAIOIMUNICS OPUTAHCKWN, BIOCICACTBUM aMEPUKAHCKUN XHUMUK.
OTkpbut porocuntes. [lepBbiM 3asBUII 00 OTKPBHITHH ra3000pa3HOro KUCIOPOIa.

4) SfIko6 Bant-I'opd — Beigarommiics romwaHackuid XuMuk. OIUH W3 OCHOBaTeled
CTEPEOXMMUU U OIUH U3 OCHOBOIOJIOXKHHUKOB (PU3NUECKOM XUMUH. OTKPBLI ONTHYECKYIO H30MEPHUIO,
000CHOBAJI 3aBUCHMOCTb KOHCTaHT CKOPOCTH M KOHCTaHT PABHOBECHS OT TEMIIEPATYPHI.

5.4. JlaHbl HOPTPETHI YETHIPEX YUCHBIX (M3 pa3HbIX CTPaH), KOTOPBIC BHECIIN OOJIBIION BKJIA B
pa3BuTHE XUuMHUH. OTIpesieNInTe TUX YUYSHBIX U IS KaXKI0T0 U3 HUX HAITUIINTE KOPOTKOE COOOIIeHHE
O CaMOM YYEHOM U O €r0 CaMOM BBIJAIOLIEMCs, Ha Ball B3I, OTKpbITUU. COOOLIEHHE JOKHO
cozepkath He MeHee 3 u He 6onee 7 npeanoxenuit u JJOJDKHO BbITh HATIMCAHO OT PYKM.
[Tocrapaiitec mucarb 0e3 omubok B opdorpaduu. TekcTel, HaOpaHHbIE Ha KOMIIBIOTEPE, HE
OLICHUBAIOTCH.

Pewenue.

1) 'epman MBanosuu ['ecc — poccuiickuit Xumuk 1 MuHepaior. OJuH U3 OCHOBOIIOJIOXHUKOB
TEPMOXUMUH, CHOPMYITUPOBAII 3aKOH O HE3ABUCUMOCTH TEIIJIOTHI PEAKIMH OT €€ MMyTH. ABTOP OJTHOTO
13 MEPBBIX PYCCKUX YUYEOHUKOB XUMHH.
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2) Mapus Kiopu — Bbyialonuiics MONbCKMA M (QPaHIy3CKMA XUMHK U (DU3HK.
[TepBooTKpBIBaTENb pagus u mosioHus. JBax el taypeatr HoOeneBckoii mpeMun.

3) Cranucnao KanHUIIIApO — UTAIBSIHCKUNA XUMUK, OAWH M3 OCHOBOIIOJIO)KHUKOB aTOMHO-
MoJIeKyJIsipHOH Teopuu. IlepBbIM TOYHO choOpMynHpOBaNT TMOHATUS «aTOM» U  «MOJIEKYJay,
MPEAJIOKIIT CUCTEMY aTOMHBIX BECOB. BHec BKJIall B pa3BUTHE OPraHUYECKOW XHUMHUHU, OTKPBLI
pEeaKLHIo, Ha3BaHHYIO €r0 UMEHEM.

4) Uénc ko0 bepuennyc — mBEACKUH XMMHUK U MUHepaior. [Ipeanmoxun oOImenpuHsITyIo
HBbIHE cucTeMy 0003HaYeHHsI 371eMeHTOB. OTKPBLI TPH HOBBIX JIEMEHTA — LIEPHil, CEJeH U TOPHUHl.

Cucmema oyenuganusi — obwas 60 6cex 8apUAHMAX.

[IpaBunbHas nHGOpPMALIKS O KAXKIOM YICHOM, HalMCaHHAs OT PyKH, — 4 Oaia.

(Texct, HaOpaHHBIN HA KOMITbIOTEPE, - 0 6auToB). 3a Kax Iyt opdorpaduuecKkyro ommuoKy — MUHYC
1 Gam.
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3agauya 6 (14 6as10B)

6.1. Hanummre ypaBHEHUS peakiyil COracHO CXeMe MpeBpaleHHI:
1
Ba(NO3), — BaO

) X
Y

BaCO3 =——— BaO»

X

BemectBo X conepsxur 58.8% Oapust mo macce.

Pewenue. X — BaS04 (o(Ba) = 137 / 233 = 0.588 coOTBETCTBYET YCIOBHIO).
1) 2Ba(NO3); ——> 2Ba0 + 4NO; + O;

2) 2Ba0 + 0, —— 2Ba0;

3) 2Ba0> + 2CO2 — 2BaCOs + O2

4) BaCO3z + 2HNO3 — Ba(NOs)2 + CO2 + H.O
5) BaO + H2SO4 — BaSO4 + H.0O

6) BaO2 + H2SO4 — BaSO4 + H20:

6.2. HanummTe ypaBHEHUS peakIyil COracHO CXeMe MpeBpaleHHi:

1
S —— KyS0O4

[

6

X

3
(NHg)2S —> K,S
BemectBo X conepxut 23.5% kanus mo macce.

Pewenue. X — Kl (o(K) =39 /166 = 0.235 cOOTBETCTBYET yCIOBHIO).
1) S + 2KO2 — K2S04

2) KzSOu + 4C — s KyS + 4CO

3) (NHa)2S + 2KOH —s K»S + 2NHz + 2H,0
4) (NHa)sS + Brz — S + 2NH.Br

5) K2SO4 + Bal, — BaSOad + 2K

6) K2S + 2HI — 2KI + HzS

6.3. Harmmure YpaBHCHUA peaKuHﬁ COI'JIaCHO CXEMCE npeBpameHHﬁ:
1
CaO —> CaC»

-

3
CaC04 —>CaCO3
BemectBo X conepxkut 20% KanmbIus 1Mo Macce.

X

Pewenue. X — CaBrz. (o(Ca) =40/ 200 = 0.20 coOTBETCTBYET yCIOBHIO)
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1) Ca0 +3C —» CaC; + 2CO
2) CaC; + CO2 + H,O — CaCOs + CoH>

3) CaC204 —t) CaCOs + CO

4) CaC30s —» Ca0 +CO; + CO
5) CaC; + 2HBr — CaBr; + C2H>
6) CaCOs + 2HBr — CaBrz + CO; + H,0

6.4. Hanummre ypaBHEHUS peakiyil COrIacHO CXeMe MpeBpaIeHUI:

1
KF —— HF

Y

X

BemectBo X conepxut 86.4% ¢ropa mo macce.

Pewenue. X — CFs. (o(F) = 76 / 88 = 0.864)

1) KF + HzSOu(korw) ——» HFT + KHSO.
2) 2HF — HyT + F2T (anextpomus xuaxoro HF B npucyterBun KF cOOTBETCTBYET YCIOBHIO)

3) Fr + Xe — Y5 XeFs

4) 2XeF; + 4KOH — 2XeT + 4KF + 0,1 + 2H.0
5) CF.Cl; + 2HF — CF4 + 2HCI
6) C + 2F2 — CF4

Cucmema oyenusanus — obwyas 80 6cex 8aAPUAHMAX.
BemecTtBo X — 2 Oamna
Kaxnoe BepHoe ypaBHeHuUe — 2 6aia (eciiu He ypaBHeHO — 1 Gain).

3apava 7 (20 6anj10B)

7.1. Dnextponms pactBopa, cogepxkamiero 0.1 M CuSOs u 0.5 M H2SO4, mpoBo1min B TEUSHHE
105 mMuH npu cuie Toka 7.5 A ¢ MeIHBIM aHOAOM. B Xoze Bcero mporecca Ha KaTo/e BBIICTHIOCH
1.96 iraza (25 °C, 1 at™m), a Ha aHO/I€ Ta3bl HE BBIICISUIACH. 3aMTUIITNTE YPAaBHEHUS BCEX MPOIIECCOB,
NPOTEKAIOMINX Ha Karoje W Ha aHojae. Kak M Ha CKOJBKO M3MEHWJIaCh Macca Karojaa M aHoaa?
[Mocrostauas ®apazes: F = 96500 Kn/mois.

Pewenue. Ha kaTozie mapaJyieIbHO BOCCTAHABIIMBAIOTCS HOHBI MEJW U BOJIOPOJIA:

Cu**+2e > Cu

2H* + 2e —» H,T
Ha anone rassl He BBIACISUIUCH, CIEA0BATEIBHO, TPOUCXOIMIIO OKHCICHUE METHOTO aHO/1A,

MeJlb Nepexouia B pacTBoOp:

Cu—2e —» Cu?

Monu 371eKTpOHOB:
v(e)=It/F=7.5- (105 - 60) /96500 = 0.49 mob.
VYMeHbIIeHHe MacChl aHOIA:
m(Cu)=0.49/2-64=15.68r.
KonnuectBo Bogopoaa Ha KaToie:
v(H2) =101.3 - 1.96 / (8.314 - 298) = 0.08 mou1b.
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Ha Bogopon u3pacxomgoano 0.08 - 2 = 0.16 Mok 35ekTpoHOB, ocTtanbHbie 0.49 —0.16 = 0.33
MOJIb JIEKTPOHOB M3PACXOJI0BAHBI HA BOCCTAHOBIICHUE HOHOB MEJIM Ha KaTO/IE.
VBennueHne Macchl KaToa:

m(Cu)=0.33/2-64=10.56r.
Omeem: mMacca aHoJja yMeHbLIMTCS Ha 15.68 T, Macca karoga yBeianuutcs Ha 10.56 .

7.2. Dnextponus pactBopa, cogepxamiero 0.1 M CuSO4 u 0.5 M H2SO4, mpoBoamin B TeUeHHE
105 mun npu cwie Toka 7.5 A ¢ IUIaTUHOBBIM aHOJOM. B Xoje Bcero mporecca Ha KaTojae
Betemiock 1.96 1 raza (25 °C, 1 atm). 3anummTe ypaBHEHUS BCEX MPOIECCOB, MPOTEKAOIINX Ha
Karoje U Ha aHojie. Kak 1 Ha ckoJbKo u3MeHusach macca karoaa? CKoJIbKO JUTPOB rasa (1 Kakoro?)
BeIenIochk Ha anoxe? [locrosinnas @apanes: F = 96500 Kn/mors.

Pewenue. Ha xatone napajiieibHO BOCCTaHABIMBAIOTCS HOHBI MEIM U BOJIOpOA:
Cu**+2e —>Cu
2H* + 2e - HpT
[maTMHOBBIN aHOJ — HHEPTHBIN, HA HEM OKHCJISUIACh BOJA U BBIJEISIICA KUCIOPOI:
2H,0 — 4e — O, T + 4H*
Monu 371eKTpOHOB:
v(e)=1t/F=75- (105 - 60) /96500 = 0.49 mob.
OObeM rasza Ha aHoJe€:
V(02) =0.49/4-224=2.74 n.
KonnyecTBo BoIOpOIa HA KaToA€:
v(H2) =101.3 - 1.96 / (8.314 - 298) = 0.08 mo11b.
Ha Bogopox n3pacxomosano 0.08 - 2 = 0.16 monb anekTpoHoB, octanbhbie 0.49 — 0.16 = 0.33
MOJTb 3JIEKTPOHOB U3PACX0/I0BaHbI HA BOCCTAHOBIICHHE MEJIU Ha KaToJIe.
VBenuueHue Macchl KaToaa:
m(Cu) =0.33/2-64=10.56T.
Omeem: macca katona ysenuautcst Ha 10.56 r; 2.74 n O, Ha aHO[IE.

7.3. Dnextponus pactBopa, coaepxariero 0.1 M CuSO4 u 0.5 M H2SO4, mpoBoauin B TeUeHHE
105 muH mipu cusie Toka 6.6 A ¢ MenHBIM aHOJIOM. B XoJ1e Bcero mporiecca Ha KaToje BBIIEIHIOCH
1.47 nraza (25 °C, 1 atm), a Ha aHO/I€ Ta3bl HE BBIICISUIUCH. 3alUIINTE ypaBHEHUS BCEX MPOLIECCOB,
MIPOTEKAIOIIMX Ha KaToJe M Ha aHojae. Kak M Ha CKOJIbKO M3MEHWJIAch Macca Karoja W aHoja?
ITocrosinnas @apanes: F = 96500 Kn/monb.

Pewenue. Ha xatosie napasielbHO BOCCTAHABIMBAIOTCS HOHBI MEJIU M BOAOPO/IA:
Cu**+2e—>Cu
2H* + 2e > HoT
Ha aHoze ra3bl He BBIICISUINCH, CIIEI0BATEIBHO, IPOUCXOIUIIO OKHCICHUE METHOTO aHO/Ia,
MeJIb IIepeXoIuiia B pacTBOP:
Cu-—2e —» Cu?*
Monu 371eKTpOHOB:
v(e) =1t/F=6.6 - (105 - 60) / 96500 = 0.43 mou1b.
VYMeHBIIIEHHE MACChl aHOA:
m(Cu) =0.43/2-64=13.76T.
KonuyecTBo Bogopoia Ha KaToe:
v(H2) =101.3-1.47/(8.314 - 298) = 0.06 moJb.
Ha Bonmopox m3pacxonoano 0.06 - 2 = 0.12 Mok 3ekTpoHoB, octanbHbie 0.43 —0.12 = 0.31
MOJIb 3JICKTPOHOB U3PAaCX0J0BaHbl HA BOCCTAHOBJICHHE HOHOB MEIU HA KaTO/IC.
VBenn4yeHne Macchl KaToaa:
m(Cu)=0.31/2-64=9.92r.
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Omeem: Macca aHoia yMeHbIuTes Ha 13.76 1, Macca karoga yBenuuurces Ha 9.92 r.

7.4. Dnextponus pactBopa, coaepxariero 0.1 M CuSO4 u 0.5 M H2SO4, mpoBoamin B TeUSHHE
105 mun npu cuie Toka 6.6 A ¢ IUIaTUHOBBIM aHOJOM. B Xoae Bcero mporecca Ha KaTojae
Boiiemmiiocs 1.47 i raza (25 °C, 1 arM). 3anuiuTte ypaBHEHUS BCEX MPOLECCOB, MPOTEKAIOIMIMX Ha
Karoze U Ha aHojie. Kak 1 Ha CkoJbKo n3MeHusach Macca karoaa? CKoJIbKO JUTPOB rasa (1 Kakoro?)
BeIenIochk Ha anoxe? [locrosinnas @apanes: F = 96500 Kn/mois.

Pewenue. Ha katone napajiieibHO BOCCTaHABJIMBAIOTCS HOHBI MEIM U BOJIOpOA:
Cu**+2e —>Cu
2H* + 2e » HpT
[maTuHOBBIN aHOJ — MHEPTHBIN, HA HEM OKHMCJISUIACh BOJA U BBIJIEISIICA KUCIOPOI:
2 H.0 — 4e — O, T + 4H*
Monu 371eKTpOHOB:
v(e) =1t/F=6.6 - (105 - 60) / 96500 = 0.43 mou1b.
OObeM rasza Ha a”Hoze:
V(02) =0.43/4-224=2.41n.
KonnuectBo Bogopoa Ha KaTojie:
v(H2) =101.3 - 1.47/ (8.314 - 298) = 0.06 mou1b.
Ha Bonmopox u3pacxonoano 0.06 - 2 = 0.12 monb 3nekTpoHoB, octanbHbie 0.43 —0.12 = 0.31
MOJIb 3JIEKTPOHOB M3PACX00BaHbl HA BOCCTAHOBJICHWE HOHOB MEAM Ha KaToJIE.
VBenuueHue Macchl KaToaa:
m(Cu)=0.31/2-64=9.92r.
Omeem: mMacca katona yBenuuutcst Ha 9.92 r; 2.41 1 Oz Ha aHOI€E.

Cucmema oyenusanus — obuasn 60 6cex 6apUAHMAX.

VYpaBHeHus noaypeakiuii — 3 mo 2 6aa, Bcero 6 6aios.

Monu 31eKTpoHOB — 4 Oaria.

Monu Bostopoaa — 2 6ania.

O0Bem (Macca) BEIIEeCTB Ha aHOJIe M KaToje — o 4 Oaiia, Bcero — 8 0ajuioB.
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