10 xkimacc

Bcee 3amaun no 20 6amioB. B 3auet uayt 5 myumunx

3amaua 1

A. Kak BBIZICTUTh B YHMCTOM BHJIE KOMIIOHEHTHI M3 CJICIYIONMEH CMecH: (TOPOBOAOPOI, a30T,
okcua azota(lV), yrnekucnslii ras, Bogopoa? B ciydae MCHOIb30BaHUS XUMHUECKUX PEAKIIMM

IMPUBCANTC UX YPABHCHUS.

Pemenue: (01MH M3 BADUAHTOB)
MOo>kHO IPOMYCTUTH Ia30BYI0 CMECH YEPE3 PaCTBOP I'MAPOKCH/IA KaJIbIH:
Ca(OH); + 2HF = CaF.| + H,0
2Ca(OH), + 4NO- = Ca(NOs3), + Ca(NO2), + 2H,0
Ca(OH)2 + CO, = CaCOs] + H.0
PacTBOp moakucium, HarmpuMep, COJISTHON KUCIIOTOM:
Ca(NOs3). + Ca(NOy)2 + 4HCI = 2CaCl, + 4NO> + 2H,0
Ocanok oO6paboTaem cHaydaja COJISTHON KUCITOTOM:
CaCO3z + 2HCI = CaCl, + CO- + H20,
A 3aTeM — KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM
CaF; + H2SO4 = CaSO4 + 2HF?

A3oT m BOJOpPOJ JICTKO pPas3aciinTb (1)I/ISI/I‘IGCKI/IM IIyT€M, BOCIIOJIB30BABIIUCH PA3JIMYUCM B

TEMIICpaTypax KUIICHU.

IIo 4 0anua 3a KaXAblid BbIICJICHHbIH ¢ HANMCAHHBIMU YPABHCHUSIMH PeaKIHi,
MakcumyMm 20 0asioB. Eciin ra3 BoijiesieH, HO HeT/HeBEPHO HANMCAHO YPABHEHHE PeaKIUH

— 2 0aJuaa.

b. Kak BBIJICIINTE B YUCTOM BHUJIC KOMIIOHCHTEI M3 CJ'IG,Z[YIOH_ICI‘/JI CMCCH: yrapHLHZ ra3, BOOOpOX,
XJIOPOBOAOPOI, CepHI/ICTHﬁ ras, MmeTaH? B cJIydyac HCIIOJIb30BaHUA XUMHUUYCCKUX pCaKLII/Iﬁ

MPUBCANUTC UX YPABHCHUS.



B. Kak BbIETUTH B YHCTOM BHJEC KOMIIOHEHTBHI W3 CIEAyIomell cMecu: (TOPOBOIOPOI,
xJiopoBoiopoJ, okcun azora(lV), meran, Bojopon? B ciyuae MCmosib30BaHUS XUMUYECKHUX
peaxkuuii IpUBEANTE UX ypaBHEHUS.

I'. Kak BBIIECIIUTH B YHCTOM BHJIE KOMIIOHEHTBI U3 CIIEIYIOLIEH CMECU: YTapHBbIi a3, YIJIEKUCIIBINA
ra3, BOJI0pO/i, XJIOpOBOJI0poJI, MeTaH? B ciryyae ncrosnb30BaHusI XMMUYECKUX pEaKUil IPUBEAUTE

UX YPaBHEHUS.

3agaua 2

A. CMmech 1ByX OMHApHBIX COEAUHEHUN JIUTHS pacTBOPHIIN B Boje. [Ipu 3TOM BbIENINIACh CMECH
ra3o00pa3HbIX MPOJYKTOB C OTHOCUTENBHOHN MIIOTHOCTHIO NO aprony 0,35. Eciu ke ucxoHyo
cMech 00pabaThIBaTh CEPHON KHUCIOTOH, TO OTHOCUTENbHAS TUIOTHOCTD BBIJCTHMBIIErOCS Tra3a o
aprony coctasiseT 0,10. Onpenenute, Kakue BEIIECTBA U B KAKOM MacCOBOM COOTHOIIICHHH OBLITH
B3ATHI.

Pemrenue.

CMmech IByX OMHApHBIX COEAMHEHUN JMTUS pacTBOPWIM B Boje. IIpu 3ToMm BhIAENHIACH CMECH
ra3000pa3HBIX MPOIYKTOB C OTHOCHUTEIHLHOM TIIOTHOCTHIO 10 apronHy 0,35. Ecnu e ucxomnyro
cMech 00pabaThIBaTh CEPHON KUCIOTOM, TO OTHOCUTENbHAS INIOTHOCTh BBLACTUBIIETOCS Tra3a Io
aprony coctasiseT 0,10. Onpenenute, Kakue BEIIeCTBa U B KAKOM MacCOBOM COOTHOIIICHUH OBLITH

B3sTHI.

W3 yciioBus 3a1auu ciielyeT, 4TO OJMH U3 ra30B B3aUMOJICHCTBYET C CEPHOUM KUCIOTOU. TO ecTh,
9TOT ra3 o0jiaJaeT OCHOBHBIMHU CBOMCTBaMHM. TakuMM ra3oM SBJSETCA aMMHUAaK, CIEI0BATEILHO,

OJHO U3 UCXOOHBIX COC,I[I/IHGHI/Iﬁ — HUTPUA JIMTUA:
LisN + 3H20 = 3LiOH + 3NH3 (3 6a.11a)
2LisN + 4H2S04 = 3Li2S04 + (NH4)2S04 (3 6asra)

BTOpOfI ra3 UMCCT OTHOCUTCIIbHYIO IIJIOTHOCTH 11O apTOHY 0, 10. CJ'IGI[OBEITCJ'ILHO, €ro

MOJIIpHad Macca COCTABJIACT:

M = 0,1*40 = 4 r/monb. Takum razom siBnsieTcst oudetimeputl, Dy (nevitepuii — uzoron
BOJIOPOJIA C MaccoBbIM uuciioM 2, 2H). CreoBaTebHO, BTOPOE BEIECTBO — JEHTepH L IUTHS,

LiD. (5 6amna)
OmnpeeuM MOJIBHOE COOTHOIIICHHE KOMITOHEHTOB B Fa30BOM CMECH:
17x + 4*(1-x) = 0,35*40

x =0.77 (4 6anna)



MonbHOE COOTHOIIEHHE aMMUaka W JOujedTepusi cocrabiser 77:23, ciienoBaTelbHO,
MOJIbHOE€ COOTHOILIIEHHE HUTpUAAa M jAeutepuna iutus 77:46. MaccoBas m0is HUTpUIA JTUTUS

cocraBisieT 87%, nedirepuna mutus — 13%. (5 6asna)

Bb. Cvmecp OMHapHBIX COEAMHEHHWH HATpHs pacTBOpWiIM B Boje. Ilpum sTOM BBIIENMIacCh CMeCh
ra3z000pa3HbIX MPOJAYKTOB C OTHOCHTEIBHOM IJIOTHOCTHIO 10 HeoHy 1,00. Ecnm ke ucxomnyro
cMmech 00pabatbiBaTh (HhocHOpHOI KUCIOTON, TO OTHOCHTEIBHAS IIOTHOCTH BBIJCIMBILErOCs ra3a
o HeoHy coctasisieT 1,30. Onpenenure, Kakue BEIIECTBA U B KAKOM MAacCCOBOM COOTHOIIEHUU

OBLIH B3ATHI.

OtBet: 77% nutpuna Hatpus u 23% aneTuieHu1a HaTpus

B. CMmecy OMHapHBIX COeIMHEHUM Kalusi pacTBOpuid B Boje. IIpu 3Tom Bblnenuiack cMech
ra3o00pa3HbIX MPOAYKTOB C OTHOCUTEIBHOW IUIOTHOCTHIO MO yriekuciomy razy 0,3. Ecmu xe
UCXOJHYI0O CMech 0O0OpabaTbiBaTh COJISIHOM KHCJIOTOH, TO OTHOCUTENbHAs IUIOTHOCTb
BBIJICJIMBIIETOCS ra3za Mo yriiekuciaomy rasy cocrapisiet 0,14. Onpenenure, Kakue BENIECTBA U B

KaKOM MacCOBOM COOTHOILEHUH OBIJIM B3STHI.

OtBet: 75% HuTpuaa kanus u 25% tputhaa Kamus

I'. Cmech OuHapHBIX cOeqUHEHUN pyOuaus pacTBopuiu B Boze. [Ipu 3ToM BblAeMIIach cMeCh
ra3zo00pa3HbIX MPOJAYKTOB C OTHOCHUTEIBHOM IUIOTHOCTHIO 1O yrapHomy rasy 0,50. Ecmu xe
UCXOJHYI0 cMech 00pabaThiBaTh OPOMOBOJOPOTHON KHCIOTOM, TO OTHOCHTENbHAS IUIOTHOCTH
BBIJICIMBLIETOCs ra3a nmo yrapHomy rasy coctasisier 0,14. Onpenenure, Kakue BeUIECTBAa U B

KaKOM MacCOBOM COOTHOIIEHUHN OBLIN B3STHI.

OtBet: 84% nutpuna pyouaus u 16% neritepuna pyouaus

3amaua 3

A. Yepe3 BOJHBIN pacTBOpP XJIOpPOBOJOpoJa o0bemMoM 250 mi (MaccoBasi A0JsI paCTBOPEHHOTO
BemectBa 10%, mnotHocTh 1,05 r/mMn) mpomyctunu 5 000 K snextpuuectBa. ['azoo0pa3Hbie
HOPOAYKTHl 3JeKTposn3a npomyctuian depe3 300 r OapuToBoi BOJBI C MAaccoBOM monei

PacCTBOPUTCIIA 95%. KaKyIO MAaKCUMAJIbHYIO MaACCy oOcCaJlka MOXHO IIOJIyYUTb, BBIITIApUB



MIPUTOTOBJICHHBIN TakuM 00pa3oM pacTBOp? BO3MOKHOCTHIO 00pa30BaHMs KPUCTAJUIOTHAPATOB

npeHedpeys.

Bb. Yepes Boanbiii pactBOp O6poMoBO0poaa obbeMoM 200 mi (MaccoBasi 0Jsl PaCTBOPEHHOTO
BemiectBa 15%, mnotHoets 1,15 /M) mponyctunmu 7 000 Kir snekrpuuectBa. ['azoo0pasHbie
IIPOJIYKTHI AIEKTPOIM3a MpomycTuian yepe3 200 T BOJAHOro pacTBopa noramia ¢ MacCoBOU J10Jiei
pactBoputenst 92%, mocie uyero pactBop Bhimapuiu. Kakyio MakCUMallbHYIO Maccy OcCajka

MO>KHO TIOJIy4YHTb, BHIIIAPUB IPUTOTOBJIEHHBIH TaKUM 00pa3oM pacTBop?

3amaua 4.

Bapmuant 1

PeakunonHas cOCOOHOCTH aJKEHOB B PEAKUUAX 3JIEKTPO(UIBLHOTO MPHCOEIUHEHUS
OYE€Hb CHUJIBHO 3aBUCUT OT MPUPOJbI U YUCIIA 3AMECTUTENEH TIPU ABOWHOMN YIJIepOI-yriaepoaHON
cBsi3u. Ykaxure HazBanue no HomeHknarype IUPAC mponykra B B mpencraBieHHON HWUKe
uenouke. BemectBo B coneput B cBoeM cocTaBe TOJIBKO YIIIEpO U BOJOPO/I.

/\)\)\ i’ A - BN B + Hzo + AgBr+ Et3N

2. Ag,0, 15o°c
CgH17Br

OtBer: 2,4-mumerurenra-1,6-nues — 20 0ajj10B

[Ipu npaBunbHOM Ha3BaHUU A U HEBEpHOM Ha3BaHuu B — 10 6aJioB

Bapuanr 2

PeaknmoHHas CHOCOOHOCTh AJKEHOB B PEAKIUAX JICKTPO(UIBHOTO IMPHCOCIMHCHHUS
OUYEHb CHJIBHO 3aBUCHUT OT TPHUPOJIBI U YKCIIAa 3aMECTUTENICH MPU TBOWHOW YIIIEPO/I-YTIePOHOM
CBs3M. YKaxute Ha3Banue no Homenkiarype |IUPAC mpoaykra B B mpeacraBieHHON HIDKe
nernouke. BemiectBo B comepixuT B cBoOEM coCTaBe TOJIBKO YIIIEPOJI U BOJOPO/I.

/\)\)\—» A1Et3 B + H,0 + Agl + EtN

2. Ag,0, 150°C

CoHy7l

OrtBer: 2,4-mumeturenta-1,6-quen

3agaua 5.
A. Kak U3BECTHO, peaKI[uu TOPEHUs aJIKAHOB AKTUBHO MCIOJIb3YIOTCS JUISl MOJyUYE€HUSI SHEPTHH.

TaK, TCIUIOTA IMOJIHOTO CropaHuvsd npormaHa, KOTOPbIM 3aIllOJIHAIOT I'a30BbIC 6aJ'IJ'IOHBI, COCTaBJIACT



2011 x/x/monb. Ilpu cropanuu MOTYT OOpa30BBIBATHCS DPA3HBIC MPOJIYKTHI: yrapHBIA ras,
YIJIEKUCIBIN Ta3, mapbl BojAbl. TemnoTel o0pa3oBaHMs 3THX BemecTB paBHbl 111, 390 u 242
k/[>x/Monb, cooTBeTcTBeHHO. OlpenenuTe IIOTHOCTh ra30BOM CMECH NpOTaHa W BO3JyXa MpH
H.y., €CIU TIpu cropanuu 1 11 takoil cmecu Boiaensiercs 3,3 k/x teria. B mpoaykrax ropenus

KHCIIOpO/1a OOHAPYKEHO He OBLIO.

Pemenne.

OrnpenenuM KOJIMYECTBO Ta30BOM CMECH: Veveen = 1/22,4 = 0,045 moub (1 6asw1)

[TockonbKy B POJYKTax CropaHus KUCIOPOJia He 0OHApyXEHO, ClIeJ0BATEIbHO, OH
MIpOpearupoBall MOTHOCTHIO. [Tpenoiokum, 9To B pe3ysibTaTe TOPSHHS 00pa30BaINCh TOJIBKO
YIJIEKUCIIBIN Ta3 U BOJAA:

C3Hg + 502 =3CO2 + 4H70 + 2011 /I (cormacHo ycimoButo 3anaun) (peakmus 1) (1 6an)
[To TepMOXUMHUYECKOMY YPaBHEHHIO OIPEICTHUM KOJINISCTBO CO¥OKCHHOTO TIpOTaHa:

1 mons C3Hg — 2011 xIx

X MOJTb - 3,3 xkJIx

x = 0,00164 momb (1 6ajwL1)

TOrJ]a Ha TOPEHHUE ATOro Kojaunyectna nponana nonuio 0,00164-5=0,082 Moiab ynucToro
kucnopoa. Tak Kak B TOpEHUH HCTIONIB30BAJICs BO3AYX (comep:kut nmpumepHo 21% kucnopoaa
1o 00beMy), TO KOJIMYECTBO MOMIEINIEr0 Ha TOPEHUE BO3/IyXa COCTABUT
Vaosnyxa=0,082/0,21=0,039 moub. (1 6as1)

Torma cyMmmapHOe KOJTUYECTBO ra3oBoi cMecu Oynet paBHO 0,4064 MOJIb, YTO MEHBIIIE
KOJIMYECTBA, IPUBEICHHOTO B YCIOBUU 3aAauu. Kuciopos He MOT ocTaTtbes B U30BITKE,
ClIeIOBaTeNIbHO, B TOM CiIy4ae B U30bITKe ocTaeTcs nponad. Ho npu u3bbiTke mponaHa
(HEemocTaTke KUCaopoaa), OyaeT oOpazoBeiBaThes yrapubiid raz CO (HEMOJTHOE TOPEHHE):

CsHg + 3,502 = 3CO + 4H20 (peakuust 2) (2 6aa1a) uiam S 6a/710B 3a pelieHre ¢ HeMOJIHbIM
ropeHueM MpH OTCYTCTBUM apryMeHTAluH

Jlnia onpenenenus TeroBoro 3pdexra peakuuu 2 He0OX0IMMO 3HATh TEIJIOThI 00pa30BaHuUs
MpoIiaHa, yrapHOTO ras3a v Bojbl. /[Be U3 HUX JaHbl B YCIOBHH 33/1a4H, TEIJIOTY 00pa3oBaHus
MpOIaHa MOYKHO BBIYMCIUTh U3 peakiuu 1:

QpaeKHHH 1= 3Q06p(COZ) + 4Q06p(H20) - Q06p(C3H8) - 5Q06p(02)

Qoop(02)=0 xIx/M011b (TaK KaK MOJEKYJISIPHBINA KHCIOPOJ — MPOCTOE BEIIECTBO)

Qosp(C3Hg) = 3Qosp(CO2) + 4Qosp(H20) — Qpacianu 1 = 3-398 +4-242 — 2011 = 151 x]Ix/moinb (3
0aJ1a)

Torna Tennora cropanus npomnaxa (TemioBoi 3¢dext peakuuu 2) Oyaer paBHa:



Qpaciumn 2 = 3Qo6p(CO) + 4Qo6p(H20) — Qoop(C3Hs) — 3,5Qou5p(02) = 3-111 +4-242 - 151 -0 =
1150 x/Ix (2 6amwa)

[Tpenmonaoxum, 4To X MOJIb IPOTIaHA CTOPeNo ¢ 00pa30BaHUEM YITIEKHCIIOTO T'a3a, a Y MOJb
IIpoIiaHa Cropesio ¢ oOpasoBaHUe yrapHOIo rasa.

Torna o01ee KOIMYECTBO BBIICIUBIICHCS TEIUIOTHI (COTIACHO TEPMOXUMHUYECKUM YPAaBHEHUSIM )
Oyzer paBHO:

x-2011 +y-1150 = 3,3 (a)

[To ypaBHeHMsIM peakuuii 1 1 2 MOKHO ONpeAeTUTh 00111ee KOJIUYECTBO KHCIOPOa,
BCTYITUBIIETO B PEAKIINU:

v(O2) = 5x + 3,5y

Torna oO1ree KOJIMYECTBO BO3AyXa, MOTPEOOBABIIEECS HA TOPCHUE

v(02) =v(02)/0,21 = (5x + 3,5y)/0,21 =23,81x + 16,67y

W ob1iee KoaM4ecTBO ra30Boi CMecH IMpoIiaHa M BO3AyXa, KOTOPOE MO YCIOBHUIO 33/Jauld PaBHO
0,045 momm, cOCTaBUT

x+y+23,81x+ 16,67y = 0,045 (6)

B pe3ynbpTaTe MbI IMeeM cucTeMy U3 ABYX ypaBHeHHH (a) U (0):

x2011 +y-1150 = 3,3

24.81x + 17,67y = 0,045 (2 6anaa)

Pemas kotopyro, HaxoauM

x =0,00094 moisb, y = 0,00123 mosb

To ecth o01I€€ KOIMYECTBO MPOIIaHa U BO3AyXa B CMECH

v(CzHg) = 0,00094 + 0,00123 = 0,00217 mosb (1 6as)

v(Bo3ayxa) = 0,045 — 0,00217 = 0,04283 mous (1 6am1)

[InoTHOCTB razoBoi cMecu

__ m(cmecn) m(nponana) + m(Bo3zyxa)
P= V(cmecn) 1
(1 6amn)

= 0,00217-44 + 0,04283-29 =1,34r/n

b. Kak u3BecTHO, peaky rOpeHus aJIKaHOB aKTUBHO UCIOJIb3YIOTCS [UIS ITOTY4YEHHs SHEPTUN.
Tak, TeruioTa NOJIHOTO CropaHus MeTaHa (OCHOBHOI'O KOMIIOHEHTa ObITOBOTO Ia3a), COCTaBIIsAET
798 k/Ix/mounb. Ilpu cropannu MOryT 00pa3oBBIBaThCS pa3Hble MPOIYKTHI: YrapHbIH ras,
YTJIEKUCIBIN ra3, napsl Bojbl. TenaoTel 00pa3oBaHus 3TUX BemiecTB paBHbl 111, 390 u 242
k/[>x/Mob, cOOTBETCTBEHHO. ONpeieNuTe MIOTHOCTh Ia30BOi cMECH MeTaHa U BO3lyXa IpH
H.y., €CJIM IIPU CropaHuH 1 11 Takoil cMecu Beliensiercs 3 K/ Teruia. B mpoaykrax ropeHus

KHCJIOpoa oOHapy>KeHO He OBLIO.



Pemienne

Qosp(MeTana)=84 kJ{x/MoIb

CH4 + 1,502 = CO2 + 2H,0 + 511 kJ
n(merana)=0,00378 moab
n(o3ayxa)=0,04122 momnb

IIOTHOCTE = 1,26 /1

3anaua 6.
A. K 150 M 10% BosHOTO pactBopa (ochoproit kuciotsl (p = 1.2 v/mi) npummmum 90 mu 20%
BOJIHOTO pacTBopa eakoro Hatpa (p = 1.22 r/mi). Kakyro peakmuio cpeapl Oy/1eT UMETh

oy4eHHsbI pactBop? [Ipu npoBeneHnN pacueToB OTBETHI OKPYTIISIUTE O COTHIX.

Pemenne
1. OnpenenuM KoJIMYECTBO KaXKJI0TO U3 BEIIECTB:
n(HzPO4) = V*p *w/M = 150*1,2*0,1/98 = 0,18 mou1b (5 6a110B)
n(NaOH) = 90*1,22*0,2/40 = 0,55 moub (5 6asii0B)

OLIGBI/II[HO, 4TO IICJI0Yb B34Ta B TPOCKPATHOM I/136BITK6, CJIICA0BATCIIBHO, HpOHBOfII[GT

noHas HeuTpanusarus kuciaoTel: 3NaOH + H3PO4 = NasPO4 + 3H20 (5 6am10B)

Cpena OyzeT meno4yHas BCISACTBUE TUipon3a Gocdar-uona. (5 6as10B)

Bb. K 100 M 20% Boanoro pactBopa ammuaka (p = 0.92 r/mmn) npununu 180 M 20% constHOM
kucnothl (p = 1.10 r/mi). Kakyro peakuuto cpenbl Oyaer uMeTh Noay4eHHbIN pacTBop? [Ipu

IIPOBCACHUU PACYCTOB OTBCThLI OKPYFHHﬁTe J0 COTHBIX.

OTtBer: Kucmas (I"I/I,Z[pOJ'II/B HOHAa aMMOHU:, KOHEYHBIN PacTBOP COACPIKUT TOJIBKO XJIOPUJ

aMMOHHS)

B. K 200 M 10% pactBopa ¢propoBogopoHoit kuciaotsl (p = 1.04 r/mun) npummnm 35 ma 15%
pactBopa eakoro kaiu (p = 1.11 r/mu). Kakyto peakuuto cpeabl OyaeT UMeTh MOTy4eHHbIH

paCTBOp? HpI/I MMPOBCACHHUU pACYCTOB OTBCTHI OprTJ'IHfITC A0 COThIX.



OrtBeT: cpena menoyHas (Tuaposin3 GropuI-uoHa, KOHEUHBIA PACTBOP COACPKHUT TOIBKO

bTopux Kanus)



