10 xkixacc
Bce 3agaun o 20 6auios

3anaua 1. «Crapsblii peakTuB»
Bapmuant 1

Crynent HukuTa Hamien Ha MoJjike 2 CKISSHKM C HEM3BECTHBIMHU pacTBOpamMu 0e3 Kpblmku. OH
CIpocuIl y 1ab0opaHTa, 4To 3TO 33 PEAKTUBBI, @ TOT OTBETHII, YTO B TOUHOCTU HE IIOMHUT, IOMHUT
TOJIBKO, 4TO B 00enX OaHKax HaXOJSATCS PACTBOPHI OJJHOM M TOH K€ COJIM LISIOYHOTO METallia C
MaccoBoil monieii katroHa 42.1% wm onHa W3 OGAHOK CTOMT 37€Ch JOBOJIBHO JIaBHO, a JIpyras
HegaBHO. B pacropspbkennn Hukuthl okazanmuch Toibko pactBop menmoun (NaOH), a Taxke
M3BECTKOBasl BOJa W cojsiHas kucioTa. [Ipu noGaBneHHH K HEM3BECTHBIM PACTBOPAM IIEJIOUYU
BUJIUMBIX U3MEHEHHUI He nmpouzouuio. [Tpu qobGaBneHnn KUCIOTHI K TaBHO CTOSILIEMY PacTBOpY
BBbIIENWIICS ra3 0e3 1IBeTa U 3amaxa, a Ipyu J00aBJIEHUH K CBEKEMY pacTBOPY — I'a3 HE BBIIEIUICS.
Hukura oueHb ynuBUIICS U MPOBEN elle oAuH dkcriepumeHT. OH oToOpan no 100 M kaxaoro u3
pacTBOpOB U ynapui ux. Macca TBep10ro ocraTka B IEpBOM ciIydae okazanach 4.96 , a BO BTopoM
3.28 r. Tepasie octatku HukuTa cHOBa pacTBOpui U 00padoTasl pacTBOPhI U3BECTKOBOW BOJOH.
B pesynbrare B nepBom cirydae Bemaio 5,10 r ocagka, a Bo BropoM 3.10 r. Ocrtartku nocne
yIapuBaHUS UCXOJHBIX pacTBOpoB HukuTa mpokanui, B pe3yabTaTe Macca OJJHOrO yMEHbIINIIACh
Ha 0.18 T, a BTOpOoro He M3MeHmIach. Brimasime mociae 00paboTKH U3BECTKOBOM BOJIOM OCAIKH
Huxura Tak e mpokanwi, B pe3ylbTare Macca OJHOro ymeHemmiack Ha 0.88 r, a BToporo He
n3MeHunack. [lpeanoxxure BO3MOXKHBIN cocTaB coiu. OnpenenuTe MOISpHbIE KOHIEHTPALUU U
MaccOBbI€ JIOJM BELIECTB B HUCXOJHBIX PacTBOpax (IUIOTHOCTh PacTBOPOB IPUMHUTE paBHOH 1
/M),

Pemnenne

OtBet — docdat HaTpus. (5 6aJ110B)

Peaknun

NasPO4 + CO2 + H,O = NaoHPO4 + NaHCO3 — T0, 94TO MpOUCXOIUT C paCTBOPOM MPH CTOSTHUU.
HoBblii pacTBOp:

[Ipu ymapuBanuu octaercst YUCThIN GocdaT HaTpus, ero Macca 3,28 T

[Ipu 06paboTke M3BECTKOBOM BOIOH BhINagaeT (ocdar kanpius Maccoit 3,10 r. Takum oOpazom
B 100 M1 HOBOTO pactBopa 0.02 Moib docdara HaTpus.

C =0,2 monp/n, W = 3,28% (5 6ass10B)

Crapslii pacTBOp

VYnapuBanue — cMech rupodocdara, gpocdara u ruapokapboHaTa HaTpus, oOmas macca 4,96 r
O06paboTKa U3BECTKOBOM BOJOH:

NaHCOs + Ca(OH). = CaCOs + NaOH + H.0

2Na2HPO4 + 3Ca(OH)2 = Ca3(POs)2 + 2NaOH + 4H20

2NazPO4 + 3Ca(OH), = Cas(PO4).+ 6NaOH

5,1r — macc ocaakoB (ocdara u kKapOOHaATa KaIbIUs

[IpokanuBanue BeimapeHHoro pactsopa — uaet peakuus 2NazHPO4 = NayP.O7 + H20 (yneraer
Boma, ee macca 0,18 r to ects 0,01 ™momp, 3Haumt rtugpodocdara 0,02 Monb, 3HAUUT



ruipokapOoHaTa — u3 camoi mepBoit peakiuu — Toxe 0,02 Mok, [1o pa3HuIe Macc MOKHO HAUTH
docdar)

C (NaHCO3) = C (Na2HPO4) = 0,2 mouib/a1 (1o 2,5 6ania 3a Kasayl KOHIEHTPAIUI0)

w (NaHCO3) = 1,68% w(Na2HPO4) = 2,84% (mo 2,5 6aj1a 3a KaKIyH KOHIEHTPAIHIO)

IIpu orcyreTBHH NpaBUIBHBIX KOHIeHTpauui no 1 6amny 3a peakuuun

Bapuanr 2

Crynent HukuTa Hamien Ha MoJike 2 CKISSHKM ¢ HEM3BECTHBIMU pacTBOpamMu 0e3 KpbImku. OH
CHpoCuI y Jab0paHTa, YTo ITO 32 PEaKTUBBI, & TOT OTBETUJL, YTO B TOYHOCTH HE IOMHHUT, IOMHUT
TOJIBKO, YTO B 00€HX OaHKaX HaXOJSATCS pacTBOPHI OJTHOW M TOM e COJIM LIEJIOYHOT0 MeTaa ¢
MaccoBOM nosielt kaThoHa 55.2% W onHa W3 O0aHOK CTOMT 37E€Ch JOBOJIBHO JaBHO, a JIpyras
HegaBHO. B pacropspbkennn Hukuthl okasaimck Toiibko pactBop menoun (NaOH), a Taxke
OapuToBas BoJa M coJyigHasg kuciorta. [Ipm no0aBieHMM K HEM3BECTHBIM pPacTBOpPaM IIEIOYM
BUJIUMBIX U3MeHEHUI He mpou3ouwio. [Tpu qo0GaBineHnn KUCIOTHI K TaBHO CTOSIIIEMY PacTBOpY
BBIJIENUIICS ra3 Oe3 1IBeTa U 3amaxa, a Ipyu J00aBIECHUH K CBEKEMY PacTBOPY — a3 HE BBIIEIUIICS.
Hukura oueHp ynuBUIICS U MPOBEN ellle 0AuH dKkcnepuMenT. OH otobpan no 100 mi kaxxaoro u3
pacTBOpOB M ymapwi ux. Macca TBEpAOro ocrtarka B MEpPBOM cirydae okaszanack 21.84 r, a BO
BTOpOM 14.84 1. TBepabpie ocratku Hukurta cHOBa pacTBOPHII U 00pabOTal pacTBOPHI OAPUTOBOM
BoJIol. B pesynbraTe B mepBom ciaydae Beinano 35.00 r ocaaka, a Bo BTopoM 21.14 r. Ocratku
MocJie ynapuBaHHs HMCXOJHBIX pacTBOpoB Hukura mnpokanuin, B pe3yiabTare Macca OIHOTO
ymenbmuiaack Ha 0.63 r, a BToporo He U3MeHusIach. Brimasiime mociae 00paboTKH M3BECTKOBOM
BOJIOM ocaku HukuKTa Tak e MpoKaJIniI, B Pe3yJibTaTe Macca OJJHOTO YMEHbIMiIach Ha 1,54 r, a
BTOPOro HE H3MeHWIach. [IpeninokuTe BO3MOXKHBIM cOCTaB coiu. OmNpeneauTe MOJISIPHbIC
KOHLIEHTPAllMK U MAacCOBBIE JIOJIM BEIIECTB B MCXOJHBIX pacTBopax (IJIOTHOCTh PAacTBOPOB
MpUMHUTE paBHOU 1 T/MIT).

OT1BeT — Qocdat kamus. (5 6a110B)

Bapuant 3

Crynent Hukura Hamen Ha mojike 2 CKISHKM C HEM3BECTHBIMH pacTBOpamu 0e3 Kpbliku. OH
CHpocCu y Jab0paHTa, 4YTo ITO 3a PEAKTHUBBI, @ TOT OTBETUII, YTO B TOYHOCTU HE MMOMHHUT, TOMHUT
TOJIBKO, UTO B 00erUX OaHKaX HaXOJSATCS PaCTBOPHI OJTHOW M TOH e COJIM LIEJIOYHOTO MeTaa ¢
MaccoBoil noneil katuoHa 33.18% u omgHa U3 0aHOK CTOUT 3[€Ch JOBOJBHO IAaBHO, a Jpyras
HenmaBHO. B pacnopsbkenun Hukutbl okaszamuck Tosbko pactBop mienoun (NaOH), a taxke
OapuToBas BoJa W coyisHas kuciorta. [Ipm no0aBieHMHM K HEM3BECTHBIM PACTBOpPaM IIEIOYH
BUJIUMBIX U3MEHEHUI He mpouzonwuio. [Ipu noGaBieHnH KUCIOTHI K IaBHO CTOSIIEMY PacTBOPY
BBIZIENTUIICS Ta3 Oe3 1BeTa U 3amaxa, a mpu J00aBJICHUH K CBEKEMY PaCTBOPY — ra3 HE BBIICITUIICS.
Hukurta oveHp ynuBUICS U MPOBEN elle 0AuH dKcrepuMenTt. OH otobpan mo 100 M kaxxaoro u3
pacTBOpOB U ymapui ux. Macca TBepIOoro ocraTka B IEpPBOM ciydae okazanach 11.68 1, a Bo
BTOpoM 8.32 1. TBepabie octatku Hukuta cHOBa pacTBOpUI U 00paboTai pacTBOPhl OAPUTOBO it
BOJI0H. B pe3ynbrare B nepBom ciyyae Bbinano 35.52 r ocazka, a Bo BTopoM 27.60 r. Octatku
Mocje ynapuBaHUs HCXOJHBIX pacTBOpoB HukurTa mpokanui, B pe3yiabTaTe€ Macca OJHOTO
yMeHbIuiaach Ha 0.72 T, a BTOPOTO HE U3MEHWIAch. Brinmasmie mocie 00padoTKu N3BECTKOBOM
BOJIOM ocakn Hukurta Tak sxe mpoKaiui, B pe3yJibTaTe Macca OJIHOTO yMeHbIuiIach Ha 1,76 r, a
BTOpPOro HEe u3MeHWnach. lIpennoxkure BO3MOXHBIA cocTaB coiu. Onpenenure MOJSpPHbIE



KOHIIGHTpPAIlMU M MAacCOBBIC JIOJHM BEUIECTB B HMCXOJHBIX PACTBOpax (IUIOTHOCTh PacTBOPOB
IpUMHUTE paBHOH 1 T/MI).

OtBer — apceHaT HaTpusl.

Bapuanr 4

Crynent HukuTa Hamien Ha MoJike 2 CKISSHKM C HEM3BECTHBIMHU pacTBOpamMu 0e3 Kpblmku. OH
CIpocuil y 1ab0opaHTa, YTo 3TO 32 PEAKTUBBI, @ TOT OTBETUII, YTO B TOUHOCTU HE IIOMHUT, IOMHUT
TOJIBKO, YTO B 00€HX OaHKaX HaXOJATCS PaCTBOPbI OJHOM M TOU K€ COJIM LIEJI0YHOI0 MEeTaa ¢
MaccoBoi noneil katuoHa 45.78% u ogHa M3 0AHOK CTOMT 3/€Ch JOBOJBHO JAaBHO, a Jpyras
HemaBHO. B pacnopspkennn Hukutbl oxazammce tosbko pactBop menoun (NaOH), a taxxe
M3BECTKOBasl BoJa W cojsiHas kuciorta. Ilpu noGaBieHMM K HEM3BECTHBIM PAcTBOpaM IIEJIOYU
BUJIUMBIX U3MEHEHHUH He nmpouzouuio. [Tpu nqobGaBineHnn KUCIOTHI K JaBHO CTOSILIEMY PacTBOPY
BBIIENWIICS ra3 0e3 1IBeTa U 3amaxa, a Ipyu J00aBJIEHUH K CBEXKEMY PacTBOPY — r'a3 HE BBIIEIUICS.
Hukurta oueHp ynuBHIICS U MPOBEN ellie 0AUH dKkcrepuMeHT. OH oToOpain mo 100 M kaxaoro us3
pacTBOpOB M ymapwi ux. Macca TBEpAOro ocratka B MEpPBOM cirydae okaszanack 10.68 r, a BO
BTOpOoM 7.68 1. TBepabie ocratku Hukuta cHOBa pacTBOpHII M 00paboTa pacTBOPhI U3BECTKOBOM
BOoJIoM. B pe3ynbraTe B mepBoM ciaydae Beinano 14.94 r ocagka, a Bo BtopoM 11.94 r. Ocratku
MocJie ynapuBaHHs MCXOJHBIX pacTBopoB Hukurta mnpokanuin, B pe3yiabTaTe Macca OIJHOTO
ymeHnbmunack Ha 0.54 r, a BToporo He u3MeHuIach. Brimapmme nocie 00paboTKu W3BECTKOBOM
BOJIOM ocanku HukuTa Tak ke mpoKaJini, B pe3yJibTaTe Macca OJHOr0 yMeHbInuiach Ha 1,32 T, a
BTOPOro HE H3MeHWIach. [IpeninokuTe BO3MOXKHBIM cOCTaB coiu. OmNpeneauTe MOJISIPHbIC
KOHLIEHTPALlMK U MAacCOBBIE JIOJIM BELIECTB B MCXOJHBIX pacTBOpax (IUVIOTHOCTh PacTBOPOB
MpUMHUTE paBHOU 1 T/MIT).

OTBeT — apceHar Kajus.

3agaua 2. «XMMHYECKHEe HCTOYHUKH TOKA»

Bapmanr 1.

Ha pgaHHbIii MOMEHT B pa3fiUYHBIX JIEKTPOHHBIX YCTPOHUCTBAX B KAUECTBE 3JEMEHTOB MUTAHUS
HCIOJIB3YIOTCS XMMHUYECKHE UCTOYHHKHU TOKa (0aTapen U aKKyMYJSITOPBI), B KOTOPBIX SHEPTuUs
XUMHUYECKUX PEaKIUil MpeBpamaeTcss B JIEKTpUUecKylo sHepruu. IlpuHuum paboThl Takux
HMCTOYHUKOB Tora ocHoBaH Ha OBP, nporekaromux BHyTpu 6atapeu (aKKymyJnsiTopa), IpH 3TOM
AJIEKTPOHBI OT BOCCTAHOBUTENS K OKHCIUTENIO MEPEHOCATCS Yepe3 BHEIIHIOK SIEKTPUUYECKYIO
LEIb.

HOus1it unxkenep bops coznain sneKTpOHHOE YCTPONUCTBO, KOTOPOE IIaAUT KOT B OTCYTCTBHE bopH.
Jlyig co3gaHus XMMHYECKOTO UCTOYHHMKA TOKa bopsi MCHOIB30Ball T€ peaKTUBbI, KOTOPHIE CyMe
HaWTH.

B xox Obuto mymieHo 6enoe KpHUCTallIMYecKoe BEIeCTBO, MOAMMCaHHOe Kak AB, mpu 3ToMm Ha
ATUKETKE JIOMOJHUTENBHO OBLTO yKazaHo «w(A) = 52,35 %; w(B) = 47,65 %».

Bbops nposen snekrponus 82,41 r 20 %-ro BoaHoro pactopa BeuiectBa Ab (¢ muotHocThIO 1,13
r/cM®) B pasfeNeHHON JNEeKTPOJIUTHUECKO sueiike. Bops OTMETHJ, YTO HAa aHOJE M KaTOJe
HaOII0JANIOCH BBIJICTICHHE T'a30B, a /Ui aHAJIM3a MOJIy4eHHOTO pacTBopa bops obpaTuiics k apyry
XUMHKY. TOT CMOT cKa3aTh JIMIIb, YTO IMOJYYEHHBIH PAacTBOP SIBISIETCS PACTBOPOM CHIIHHOTO
OCHOBaHMSI, C MACCOBOM JI0Jie BellecTBa B pactBope 16,67 %.



I"a3, oOpazoBaBIIHMiics B X0JIe aHOHOTO TIporiecca, bopst mpomycTwiI uepe3 NoMydeHHBIH pacTBOD,

NoBeNeHHbIN 10 kureHus. [locne oxnmaxkaeHus: pactBopa bops coOpan obpazoBaBmuiics Oemnbiit

KPUCTAJNTHYECKUH 0CaZ0K U B TAJIbHEHIIIEM HCIIONIB30Ball €ro B paboTe OaTapew.

Jlnst mosyueHusi BTOpOro KOMIIOHeHTa OaTapen bops Mcrosib30Bail 3aBaJISIBIIMECS B KIIAJ0BKE

IBO3/M, NMPHYEM OH 3aMETWJI, YTO OHHM XOPOIIO MPHUTATHBAIOTCSA JIEKAIIUM I0 COCEICTBY

MarHuToM. JTH rBo37 bopst momMecTus B pacTBOP XJIOPHOTO JKejie3a, KOTOPOE IMO3aMMCTBOBAIT Y

otua-paaunomoourens. [lomydeHHsIii pacTBop ObUT OTOUIBTPOBAH OH HEPACTBOPUMBIX IPUMECEi

Y UCIIOJIB30BaH B paboTe OaTapeu.

Omnpenenure cocras BeuiectBa Ab. OTBET MoATBEPANUTE PACUETAMHM.

3anummuTe ypaBHEHUS BCEX OMUCAHHBIX PEaKIii.

3anuunTe MOJIEKYJISIpPHOE YpaBHEHHE PEaKIMH, Jiexkallel B OCHOBE paboThl OaTapen. 3anuiimre

MOHHO-2JICKTPOHHBIC YPaBHEHHsI MTPOIECCOB OKUCIICHHS U BOCCTAHOBIJICHUS, JIEXKAITUX B OCHOBE

peakiuu, MpoTeKaroIIei B 6arapee.

Ha kakoe Bpems paGoTHI yCTpOICTBA XBATUT MOJTydeHHOTO U3 Ab BemecTBa, eciiy u3BECTHO, YTO

CcpejiHAs cuiIa ToKa B HeM cocrtapiser 0,25A? (3apsan anekTpona q,- = —1,6 - 10719Kn).
Cuuraiite, 94TO BBIXO/IBI BCEX MPECTaBICHHBIX peakiuii paBHbI 100%.

OTtBet —

Hcxoanoe BerectBo KClI

2KCI + 2H20 = 2KOH + Hy + Cl;

3Cl> + 6KOH = KCIO3 + 5KCI + 3H20

Fe +2FeCl; = 3FeCl»

KCIO3 +6FeCl, + 3H20 = 6FeOHCI, + KCI

Bpewmst padoTsr 23,8 gaca.

Bapmuanr 2.

Ha naHHBII MOMEHT B pa3iIMYHBIX MIEKTPOHHBIX YCTPOMCTBAaX B KA4ECTBE DJIEMEHTOB IHUTAHUS
UCIOJb3YIOTCS XUMUYECKHE UCTOYHHMKHM TOKa (OaTaped M aKKyMyJsATOpHI), B KOTOPBIX SHEPIUs
XUMUYECKUX DPEaKLUUi IpeBpallaeTcss B UEKTpUUYECKyto 3Hepruu. IlpuHiuum paboTbl Takux
HCTOYHHUKOB ToKa ocHOBaH Ha OBP, nmpoTtekaroniux BHyTpH O6arapen (aKKyMynsaTopa), Ipyu 3TOM
IEKTPOHBI OT BOCCTAHOBUTEISA K OKUCIIUTENIO MEPEHOCATCS Yepe3 BHEUIHIOK JJICKTPUUYECKYIO
LeIb.

IOub1 nHxeHep Jlema co3gan 2JIEKTPOHHOE YCTPOMCTBO, KOTOPOE MOMOIaeT XOMSKY KPYTHTb
KoJjeco. [l co3aHus XMMUYECKOI0 MCTOYHUKA ToKa Jlela ueronb30Ball T€ pEakKTUBBL, KOTOPbIE
CyMel HauTH.

B xon 6buto mymieHo 6enoe KpUCTaNIM4ecKoe BELIecTBO, MOoANUcaHHOe Kak Ab, mpu 3ToMm Ha
ATUKETKE JIOMOJHUTENBHO OBLTO yKazaHo «w(A) = 15,33 %; w(B) = 84,67 %».

Jlema mpoBen anexTpoiau3 15,89 r 20 %-ro BoaHoro pactBopa BemectBa Ab (¢ motHocTsio 1,18
r/cM®) B paszielieHHOM 31eKTPOTUTUYECKOH siuelike. Jlema oTMeTnI, 9To Ha KaTo/ie HabIioaanoch
BbIJICJIEHHUE Ta3a, a Ha aHoJie oOpa3zoBaHMe ocajka. Macca BeriecTBa, 00pa3yromerocss Ha aHoJe,
[0 OKOHYaHMHM Ipoliecca, okazanach paBHoW 3,175 r. Ilocne Jlema oObeaMHUI COAEPKUMOE
aHOJJHOTO M KaTOJHOTO IMPOCTPAHCTBA, MOJTYyYEHHBIH pacTBOp ObLI HArpeT, IpU 3TOM PacTBOP
notepsut Oypelii okpac. Ilocne oxnaxknaenus pactBopa Jlema coOpan oOpa3oBaBiIMiics Oembiit
KPUCTaJNIMYECKUH 0CaZ0K U B JJAJIbHEHIIIEM HCIIOIb30Ball €ro B paboTe OaTapeH.

Jlnis mosydeHuss BTOPOro KOMIIOHeHTa Oatapen Jlema B3su1 y OTHAa MUPOTEXHHKa OaHKY,
noanucannyo «BaOz». HaBecky BemiecTBa, B3SITOr0 U3 3TOW OaHKM OH 00paboTasl M30BITKOM
pacTBOpa CepHOM KHCIOTHI, MOCIE Yero OTPHIBTPOBAI OCAIOK, a (PMIBTPAT UCHOIB30BAI JUIS
paboTbl OaTapew.

Omnpenenure cocras BemectBa Ab. OTBET noATBEpAUTE pacueTamMu.



3anuiunTe ypaBHEHMs BCEX ONMCAHHBIX PEAKLIMM.

3anummTe MOJIEKYIIpHOE YpaBHEHUE PEaKIINH, Jexalleil B OCHOBE paboThI OaTapeu.

3anuunTe HOHHO-3JIEKTPOHHBIE YPaBHEHUS IIPOLIECCOB OKUCIIEHUS U BOCCTAHOBIICHHUS, JIEXKAIINX
B OCHOBE peaKIIny, IPOTEeKarollei B barapee.

Ha xakoe Bpems paboThl yCTpOHCTBA XBaTUT OJIyueHHOro U3 Ab BelecTBa, €ciau U3BECTHO, YTO
cpeziHss cuiIa Toka B HeM cocrtasiser 0,3A? (3apsan snekrpona g,- = 1,6 - 10719Kn).

Cumraiite, 4TO BBIXO/IbI BCEX NPEACTABIECHHBIX peakiuii paBHbl 100%.

Pemienue.

Hcxons u3 onucanus mpoiiecca 3IeKTpoan3a Benectsa Ab, TaHHOTO B yCIIOBUH, J€TAEM BBIBO/I,
YTO JAaHHOC BCIICCTBO ABIISICTCA ﬁOHHHOM. I/IBBGCTHI)I MacCCOBBIC€ JOJIM DJIEMEHTOB B COCIMHCHHNH,
torga: M(b)=12784,67-100—127=23 r/moib

Taxum o6pas3om, BemiectBo Ab — noaua Hatpus. (2 6a/110B)

DIIEKTPOJIN3 UOUA HATPHUS B PA3JAEIbHOM IEKTPOXUMUYECKOUN STYEHKE MOKHO OIKCATh €
MOMOIIBbIO YPABHEHUS:

Nal+H>0—H21+ NaOH+I>| (2 6aa)

Crnenyromuii mporiecc MpeACcTaBisIeT CO00M TUCTIPOTIOPITMOHUPOBAHKE MO B IICIIOYHOM
pactBope:

3[+6NaOH—5Nal+Nal03+3H20 (2 6anna)

B3anmoelicTBre nepokcuaa 6apus ¢ CEpHOM KUCIOTON MPOTEKAET B COOTBETCTBHUH C
ypaBHEHUEM:

Ba0>+H2S04—H20,+BaS04|(2 6ania)

Torna, B ocHOBe paboThI OaTapee JICKUT MPOLECC, ONMCHIBAIOLIUICS ypaBHEHUEM:
NalO3+3H202,—Nal+3021+3H20(2 6anna)

HoHHO-3/IEeKTPOHHBIC YPABHEHUS TIPOIIECCOB:
Boccranosnenue: 103 + 6H' + 6e — [ +3H20(2 6a1a)
Oxucnenue: H202—2e —02+2H"(2 6amna)

Paccuntaem BpeMst paboThI, A/ Havaia, Haiiem KosmdecTBo Wona: n(l2)=3,175127-2=0,0125
MOJIb(2 0ania)

Konuuectso ionara Hatpus: n(Nal03) =0,0042 moinb
Uucno 37eKTPOHOB, MEPEHOCUMBIX B X0Jie paboThl Oatapen: N (e_):0,0042-6-6,02~1023:1,5~1020
Torna nepenocumslit 3aps: q=1,5-102°-1,6-10"1=2407,8 Kn(2 6aana)

U, nakonerr, BpeMs pabotsl: t=2,234 (2 6asa)



3agaua 3.

Bapuanr 1.

[Tpu MOHOXJIOpUPOBAHHH MIPOIIAHA HAa CBETY 00pa3yeTcsi cMech MPOU3BOAHBIX. MI3BeCcTHO, UTO iU
CTaHJAPTHBIX YCIOBUSAX COOTHOIIEHHE OTHOCHUTENBHBIX CKOPOCTEW 3aMEUICHHs Yy MEPBHYHOTO,
BTOPUYHOT'O ¥ TPETUYHOIO aTOMOB yriepoja coctasiseT 1:3,3:5,5. Onpenenure MOJIbHBIE 10U
KOMIIOHEHTOB B Ta30oBOW M kuakoi ¢azax mpu 25 m 700 °C, ecnm M3BECTHO, YTO HCXOIHBIC
BEIIECTBA IMPOPEArupOBaIM IOJHOCTHIO, CTaHIAPTHBIE TEIUIOTHI CTOpPaHHs Ta3000pa3HBIX H-
MPONMUIXJIOpUAa W u3ompommixiopuaa coctaBssror 1896 m 1880 k/[x/Monb, SHTANBIHAH
UCTIAPCHUS — & CTAHAAPTHBIC SHTPOIMH STHX BEIIeCTB S° MPAKTHUCCKU OTMHAKOBBI.
HcnapeHneM OpraHMYecKUX JKUAKOCTEH W pPacTBOPHUMOCTBIO XJIOPOBOJOPOJa B HHUX NpHU
CTaHJAPTHBIX YCIOBHAX MPEHEOPEUb.

Jna  cnpaséxku: KOHCTaHTa pPAaBHOBECHS pEAaKIMHM CBs3aHA C €€ TePMOJAWHAMUYECKUMHU
XapaKTePUCTUKAMU TI0 YPAaBHEHUEM:

InK = -AHRT + AS%R.

Pemrenne

[Ipy KOMHaTHOW TeMmmeparype H30MEpHBIE XJIOPIPOIAHBI  SIBIAKOTCS  KUIKOCTSIMHU.
CrnenoBatenbHoO, TazoBas (aza — 100% xmopoBogopoa

CooTHomienune 1-xjmoprnpomnaHa W 2-XJOpmpomnaHa B JKHAKOW (a3e OyaeT ompenensiThes
OTHOCHUTEJIbHBIMH CKOPOCTSIMH XJIOpUpOBaHUs. B Mounekyne mpomaHa 6 aToMOB BOJOpOJia MpHU
MEPBUYHBIX aTOMaX YIrJepoja U 2 — Mpu BTOPUYHOM. Torga cooTHoIIeHue |-xjmopnponaHa u 2-
xyopnporana oynet (6*1) : (2*3.3) = 6:6,6 = 1:1.1

B xuaxoit gaze Oyner 47.6% 1-xmopnponana u 52.4% 2-xmopnpomnana

[Tpu 700 °C Bce BemecTBa OyayT B Ta3oBoii (aze. Jloms XJIopoBo1opoia B Heit cocTaBUT SO MOJIBH.
%. CootHouienue 1- u 2-xyoprpornana OyaeT OonpeaensThCs KOHCTAaHTONW paBHOBECHS PEaKIUU
n30MepH3aun: 1-XjJoprpormnas = 2-xXJIopIpornaH

ITOCKOJBKY SHTPOITUH 3TUX BEIIECTB nMpakThuuecku pasusl, INK = -AHY/RT

W3MmeHeHne SHTANBIUU B XOJE pEaKUUU PAaBHO PA3HOCTH HHTANBIUN CrOpaHUs HCXOJHBIX
BellecTB U nMpoaykToB. [iis ykasannoit peakuuu AH® = -16 xJIx/Moiib

K=0.14

B razoBoii daze 50 monbH. % xmopoBogoposa, 6.15% 2-xmnoprponana u 43.85% 1-xmoprponana

Bapuanr 2.

[Tpu MoHOXJIOpMPOBAaHUH M300yTaHa Ha CBETY 00pa3yeTcsi CMeCh MPOU3BOAHBIX. M3BecTHO, 4TO
OpU  CTaHAAPTHBIX YCJIOBUSX COOTHOIIGHHE OTHOCUTEIBHBIX CKOPOCTEH 3aMelIeHUs Yy
MEPBUYHOTO, BTOPUYHOTO U TPETUYHOIO aToMOB yriepoja coctasiser 1:3,3:5,5. Ompenenute
MOJIbHBIE JIOJIM KOMIIOHEHTOB B T'a30BOM M >xujkoi ¢azax npu 25 u 500 °C, ecau u3BeCTHO, 4TO
UCXOJIHBIE BEIIECTBA IPOPEarupoBalid  IOJHOCTBIO, CTaHAAPTHbIE TEIUIOTHl  CrOpaHUs
ra3oo0pasHbIX 1-XJI0p-2-MeTHINpONaHa U 2-XJI0p-2-MeTWIIponaHa coctaBisitor 2503 u 2479
kJ[>K/MOJTb, SHTAJBIIUK MCHAPCHHUS — & CTAHAAPTHBIC DHTPOMHUH ITHX BelecTB S° MpaKkTHYESCKH
OJIMHAKOBBI.

VcnapeHneM OpraHW4ecKUx >KUAKOCTEHM U pPacTBOPHUMOCTHIO XJIOPOBOJOPOJa B HHUX NpHU
CTaHJAPTHBIX YCIOBUAX NMPEHEOPEUb.

Jlna  cnpaéxku: KOHCTaHTa pPABHOBECHS pEaKkIMMU CBs3aHa C €€ TepPMOJANHAMHYECKHUMHU
XapaKTepUCTUKAMU IO YPAaBHEHUEM:



InK = -A/HYRT + A/SYR.
Pemrenne

[Tpu KOMHATHOH TemIiepaType H30MepHbIE XJIOPOYTaHbI SABISIOTCS KUAKOCTAMH. Clle0BaTENBHO,
ra3oBas ¢aza — 100% xmopoBogopoa

CootHomenne 1-xmop-2-metwimponana U 2-xJI0p-2-METHINpOINaHa B JKUAKOW (asze Oynmer
OTIPENIENATHCS OTHOCUTEIBHBIME CKOPOCTSIMHU XJIOpHpoBaHus. B Mosnekyrne n3o0yrana 9 aToMoB
BOJIOPO/Ia TIPH IEPBUYHBIX aTOMax yriiepoaa u 1 — npu tpetuyHoM. Toraa cooTHomeHue 1-ximop-
2-MeTWJINpoTIana u 2-xyop-2-mMetuimnpornana oynet (9*1) : (1*5.5) =9:5,5

B xuakoit paze Oymer 62% 1-xmop-2-metunmponana u 38% 2-X10p-2-MeTHIIITPOIIaHa

[Tpu 500 °C Bce BemecTBa OyayT B Ta3oBoii (aze. Jloms XJI0poBo1opo/ia B Helt cocTaBUT S0 MOJIBH.
%. CooTHOIICHHE |-XITOp-2-METWINPOIIaHa U 2-XJIOP-2-METHIIIPONIaHa OyIeT OMpeAesaThCs
KOHCTAaHTOW PaBHOBECHS PEAKIINU H30MEPU3ALINH:

1-xn0p-2-MeTmiponan = 2-XJ10p-2-METHUIIIPOTIaH

[TockoJIbKy SHTPOTIMHM 3THX BelecTB npakTudecku pasusbl, INK = -AHY/RT

V3MeHeHre SHTANBIIMU B XOJ€ PEAKIMH PaBHO PA3HOCTH DHTANBIIUN CrOpPaHUS HCXOIHBIX
BEIIECTB U MPoAyKTOB. [Iiist ykazannoit peakipu AH® = -24 kJIx/MoJIb

K=0.024

B razoBoii daze 50 mossH. % xmopoBogoposa, 1,17% 2-xmop-2-metummponana u 48.83% 1-xop-
2-MeTIIIpoTaHa

Bapuanr 3.

[Tpu MOHOOPOMHPOBAHNY TIPOTIAHA HA CBETY 00pa3yeTcsi CMECh POU3BOIHBIX. MI3BECTHO, UTO MpH
CTaHJAPTHBIX YCIOBUSAX COOTHOIIEHHE OTHOCHUTEIBHBIX CKOPOCTEW 3aMEUICHHS Y MEPBHYHOTO,
BTOPUYHOTO M TpeTuyHOTo atomoB yriepoaa cocrasiser 1:80,0:1000,0. Onpenenure MoJIbHBIE
JI0JIU KOMIIOHEHTOB B Ta30BO# U sxuaKou (dazax mpu 25 u 250 °C, eciau u3BECTHO, YTO UCXOIHBIC
BEIIECTBA IMPOPEArHpOBaIM IOJHOCTHIO, CTaHIAPTHBIC TEIUIOTHI CTOpPaHHs Ta3000pa3HBIX H-
npomwixopomMua U u3onporuiadopomuna coctaBisitor 1939 u 1930 x/Dx/mMousb, sHTaNBIUH
UCIapeHUsi — a CTAaHJAPTHBIC SHTPOIIHHU ITHX BEHIECTB S° MPAKTHUYSCKH OJMHAKOBHI.
HcnapenneM OpraHuvecKuX >KHIKOCTEH M PAacTBOPHUMOCTBIO OpOMOBOJIOpOJIa B HUX IIpHU
CTaHJAPTHBIX YCIOBHSAX, a TAKKE TEPMHUUECKUM pa3iokeHneM OpOMOBOIOPOIa IpeHeOpeub

/i cnpaeéxku: KOHCTaHTa PABHOBECHS pEAaKIMM CBs3aHA C €€ TEPMOJAWHAMHYCCKHUMH

XapaKTepPUCTUKAMU 110 YPABHCHUEM:
InK = -AH%/RT + AS%R.

Pemrenne

IIpy koMHaTHOM Temmeparype H30MEpHble OpOMIpPONAaHbl  SBJISIOTCA  JKUAKOCTSIMH.
CrnenoBarenbHo, ra3oBas (aza — 100% OGpomoBo10poa

CootHomenue 1-Opommpornana u 2-OpoMmpomnaHa B JKUAKOM ¢a3e OyneT omnpenessThes
OTHOCHUTEJIbHBIMU CKOPOCTSIMU XJIOpUpPOBaHMs. B Mojekyne mpomaHa 6 aToMOB BOJOpOAa MpHU
NEPBUYHBIX aTOMax yrjiepojia U 2 — Npu BTOPUYHOM. Toraa cooTHouleHue 1-xiopnpomnasa u 2-
xjopnpornana oynet (6*1) : (2*¥80) = 6:160 = 3:80

B xunkoit paze 6yzner 3.6% 1-6pommponana u 96.4% 2-6pommnponana



ITpu 250 °C Bce BemectBa OyayT B ra3oBoil ¢ase. Hons 6poMoBogopoaa B Hel coctaBuT S50
MouibH. %. CooTHomenue 1- u 2-Opommpornana OyneT ompeAeisTbCs KOHCTAHTON PaBHOBECHS
peaknuu nzomepusanuu: 1-6pommpomnan = 2-6poMnponan

[TOCKOJIBbKY SHTPOIUK 3TUX BEIIECTB MpakTuuecku paBusl, INK = -AH%/RT

V3MeHeHre SHTANBIIMU B XOJ€ PEaKIUH PAaBHO PA3HOCTH JHTANBINN CrOpPaHUS HMCXOIHBIX
BeIecTB U MpoaykToB. J{ist ykazanuoit peakuuu ArH® = -9 kJIx/mMoib

K=0.126

B razoBoii daze 50 moapH. % 6GpoMoBogOpoaa, 5.6 % 2-xmopnponana u 44.4% 1-xmopmnpomnana

Bapuant 4.

[Ipn MoHOGpOMUpPOBAaHNHU M300yTaHA HA CBETY 00pa3zyeTcsi CMech MIPOU3BOAHBIX. M3BECTHO, UTO
NpU  CTaHAAPTHBIX YCIOBUSX COOTHOIICHHE OTHOCHUTEIBHBIX CKOPOCTEH 3aMElICHUs Y
MEPBUYHOTO, BTOPHYHOTO W TPETHYHOTO atoMoB yriepoxaa cocrasiser 1:80,0:1000,0.
Omnpenennre MOJIBHBIC JTOJIM KOMIIOHEHTOB B Ta30BOH u kuakou ¢aszax mpu 25 u 300 °C, ecim
W3BECTHO, YTO HCXOJHBIC BEIECTBA IPOPEArdPOBAIM TOJHOCTHIO, CTAaHIAPTHBIC TEIUIOTHI
CTOpaHUs Ta3000pa3HbIX 1-OpoM-2-MeTHimpornana u 2-6poM-2-MeTHIIPOIIaHa COCTABISIOT 2560
u 2528 kJIx/MONb, DHTAIBIMU HCHAPEHHS — a CTaHIAPTHBIC SHTPOIHMH AITUX BelecTB S°
MPaKTHYECKH OJTUHAKOBHI.

HcnapenreM OpraHMYecKuX JKUAKOCTEH W PacTBOPUMOCTHIO OpOMOBOJOpPOJA B HHX MpPHU
CTaH/IAPTHBIX YCIOBHSIX, & TAKKE TEPMHUCCKUM Pa3IoKeHHEM OpOMOBOIOPO/ia MPeHEOpeYb

Mna  cnpaséku: KOHCTaHTa pABHOBECHS pEAKIMU CBS3aHA C €€ TEPMOJMHAMHYECKUMHU
XapaKTEePUCTUKAMH 110 YPaBHEHHEM:

InK = -AH%/RT + A:S%R.

Pemnenne

I[Ipy koMHATHOW  Temieparype HU30MEpHbIE OpOMOyTaHbBl  SBIAIOTCS  KUIAKOCTSMU.
CrnenoBatenbHO, razoBas ¢aza — 100% 6poMoBog0pOI

CooTHomieHne 1-Opom-2-MeTuimnpornana U 2-6pom-2-MeTHINPOIIaHa B KUAKOW ¢asze Oyner
OTIPEENATHCS OTHOCUTEIBLHBIMU CKOPOCTSMH XJIOpUpOBaHusA. B mMonekyne nu3olOyrana 9 atomoB
BOJIOPO/Ia MPH MEPBUYHBIX aTOMax yriepojaa u 1 —npu tpetuuHoM. Torga cootHouienue 1-6pom-
2-MeTwinponana u 2-6pomM-2-metmimponana oyzaet (9*1) : (1*1000) = 9:1000

B xxuaxoit gaze Oynet 0.9% 1-6pom-2-metunmnponana u 99.1% 2-6pom-2-MeTuinponana

ITpu 300 °C Bce BemecTBa OynyT B rasoBoii ¢aze. [lons 6pomoBogopona B Heit coctaBut 50
MoJibH. %. CooTHomeHnue 1- u 2-Opom-2-meTwinponaHa OyneT ONpeAesaTbcs KOHCTaHTOM
paBHOBECHUS peakLK n3omepu3anuu: 1-0pom-2-metmiiponat = 2-0pomM-2-MeTUIIIIPONIaH
[ToCKOJIBKY SHTPOMUH TUX BELIECTB MpakTudecku paBuel, INK = -AH%/RT
V3MeHeHHe SHTaNbIIMM B XOJ€ PpEeaKkIUH PAaBHO PA3HOCTH SHTANBIUN CrOpaHUsS MCXOIHBIX
BeIeCTB U MPoaAyKToB. J{ist ykazanHoit peakunu ArH® = -32 xJ[x/mMonb
K=10.0012
B razooii ¢aze 50 mosbH. % OGpomoBogopona, 0.06% 2-6pom-2-metunnponana u 49.94% 1-
OpOM-2-MeTHIIpOIIaHa
3angaua 4.

Jlisi KauyecTBEHHOTO aHallu3a CcoJeprKalleil HEKOTOpoe KOJUYECTBO Kpe3ojia CMecH
cloXHBIX 3¢upoB X u Y, 00pa30BaHHBIX OJHUM CIIUPTOM U IBYMS PAa3HBIMH OJHOOCHOBHBIMH
KapOOHOBBIMM KHCIIOTaMH, MIPOBEJH CIEAYIONIUE IKCIIepUMEHTHI. [lopiuio Takoil cMecu Maccoi



33.2 r oO6paboranu 16% pacTBOpPOM THIPOKCHIA HATPHS, HA KOJUICCTBEHHOE B3aUMOJICHCTBUE
nonuio 100 r pacTtBopa menoun. Takyro e MOPIMI0 UCXOTHON CMECH pa3JeIiId Ha JIBE PaBHBIC
9acTH, NepBYI0 00paboTanu u30bITKOM OpOMHON BOJBI M mosydwiu 34,5 T ocajaka, a BTOPYIO
oOpaboTtanu n30bITKOM peakTHBa ToJIeHca, BHINABIIUN 0CATOK OT(HHIBTPOBAIN U BBHICYIIHIIH,
ero macca cocrasuia 20,35 r. O6paboTka 3TOro ocaaka U30bITKOM COISTHON KUCIOThl yMEHBIIAET
ero maccy Ha 11,67%. YcranoBure CTpyKTypbl 3pupoB X 1 Y 1 HAMUIIUTE YpaBHEHUS OMMCAHHBIX
peaKuum.
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Bapuanr 1

3agaua: Pacuudpyiite nenouky mnpeBpalleHuil, eciu H3BECTHO, 4To 5,4 r coeauHenus B
CIoco0OHO MpopearupoBarh ¢ 7,3 T XJIOPOBOJOpOAa ¢ oOpazoBaHueM muxiopuna. [Ipemioxure
MexaHu3M oOpa3oBanus E u3 D.
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Bapuanr 2

3apaua: Pacmudpyiite 1menouky mpeBpaiieHuid, eciau W3BeCTHO, uTto 5,4 T. coenuHeHus B

crocoOHO TpopearupoBath ¢ 16,2 r 6poMoBoI0poaAa ¢ 0Opa3oBanueM nudpommuaa. [Ipemmoxure
MexaHu3M oOpazoBanus E u3 D.

1. BuLi (2 eq.) H,, Pd/C C

2. CHyl (2 eq.) b(OAC),

0 MCPBA
OH
MCPBA = ©)LO
cl
«CHj E PPh, D
CHj

1. BuLi (2 eq.) H,, Pd/C HsC~ CHs
HC=CH > HyC—C=C-CH;, - =

2. CHsl (2 eq.) Pb(OAC), MCPBA

Na, NH3

A
o

= HsC.  CHs
@:CHs e HsC PPhj N7/

CH3 CH3

Bapuanr 3



3agaua: PacmudpyiiTe menodky mnpeBpaimieHuid, ecium M3BEeCTHO, 4Tto 5,4 T coenuHeHus B

Croco0OHO MpopearnpoBath ¢ 7,3 T XJIOPOBOJOpOAa ¢ obpa3oBanueM auxiopuna. [Ipemioxure
MexaHu3M oOpazoBanus E u3 D.
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Bapuanr 4

3apava: PacmmdpyiiTe menouky npeBpaiieHuid, €clii M3BEeCTHO, 4To 5,4 T coenuHeHus B

croco0OHO mpopearupoBath ¢ 16,2 r 6pomMoBoIopoaa ¢ oOpazoBanreM nuopomua. [Ipemioxure
MexaHu3M obpa3oBanus E u3 D.
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