3aksrounTenbHbIi Tan OnmuMnuaasl IKOIHHUKOB «Illar B Oymyrmiee»
1o o0011e00pa3oBaTeIbHOMY MpeAMETy XUMHUS
10, 11 kaaccwl

Bapuanr 2
1. TlmatuHa WIMPOKO TPUMEHSETCS B yCTpoicTBax Karamutudeckoro okuciaeHuss CO go COz B
BBIXJIONHBIX ra3ax aBToMoOuiieil. Oco6eHHO >(()EeKTHBHO KaTaJUTHYECKHE CBOWCTBA IPOSBIISET
IUIaTHHA, Haxosuascs B Buae HaHodacTull. CKOJIbKO HAaHOUYACTHI] cocTaBa Ptz MOXKHO MONY4UTh U3
5,5 cm® metayuia? ThnoTHOCTB TIaTHHEL cocTaBisteT 21,45 r/em>?

2. Kax ¢ moMoIb0 OHOTO PEaKTHBA PACHO3HATH CIIEAYIOIINE BEIIECTBA: XJIOPUA aMMOHHUS; KapOOHAT
KaJbIUS; TUAPOCYNb(dAT Kanus; kapOoHaT Kanus?

3. NmeeTca cmech KHUCJIOpOoJa M BOAOpPOJaA. IInoTHOCTE 3TOH CMecH paBHAa IIIOTHOCTHU BO3JyXa.
OHpeI[CJ'II/ITC, B KaKOM 00BbEMHOM COOTHOIIEHUHU HaxXoIATCs KUCIIOPOA U BOAOPOJ B CMECH.

4. 3anumure OKOHYaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHON  pPEAKIUMU, NPHUBEAUTE CXEMY
AJIEKTPOHHOIO OajlaHCa U HAIIMIIUTE [TOJIHOE MOJIEKYJISIPHOE YpaBHEHUE:

O
t° 4
C,Hs;OH + K,Cr,0, + H,SO, — CH3—C\ + o+t
H

5. B xonbe HaXxoauTCs HEKOTOPOE KOJIMYECTBO pacTBOpa (peHona B ATaHOJE. YCTAHOBIECHO, YTO IS
HelTpanu3anuu 3Tod cMecu norpedoBanock 48,5 min 15%-ro pacTBopa TUApOKCHIA HATpUsi C
wI0THOCTEIO p = 1,1 r/mut. [Ipu 0OpaboTKe ITOM ke cMecH H30BITKOM HATPHs BBIACIUIOCH 5,6 1 (H.Y.)
raza. Onpezgenure MaccoBbie 107U (%) KOMITIOHEHTOB UCXOTHOM CMECH.

6. O6paszer unHkoBoro mmarta (ZNnCO3) maccoit 110 1, coneprxanruii 20% MycToi MOPO/IbI, MOIBEPIIIN
o0xury. ["a3, BbIEAMBIIUICS TPU 00KHUre 3TOro 00pasla, MPOMyCTHIIN Yepe3 pacTBOp, MOJTy4EHHBIN
npu pactBopeHuu 16,1 r merammyeckoro Hatpus B 200 mMa Boxbl. OnpenenuTe cocTaB U MaCCOBYIO
noiro (%) obpa3zoBaBILeiics COJIM B pacTBOPE.

7. CutyauuoHHas 3aaava. B onun u3 aueit 1845 r. mpodeccop xumun Xpuctuan @puapux L1Enoeiin,
y’K€ OTKPBIBILIUI K TOMY BPEMEHU HEOOBIYHBIH I'a3 030H, padoTall B CBOEH J1abopaTOpHH B LIBEHIIapCKOM
ropojie bazens. HeuassHHO nmposuB Ha MO cMeCh CEPHOM M a30THOM KHMCIOT, OH MallMHAIBHO BBITEP
YKy XJIOMYaTOOyMakKHbIM (apTykoMm cBOeH keHbl. «KHCIOTBI MOTYT MpoXKeub (apTyK»— MoAyMai
X.®. IIén6eiin, mpormosockan GapTyk B BOJIe U TOBECHJ €T0 CYIUThCS HaJl Teukoi. K mpuxoy KeHbl
HUYTO HE JIOJDKHO OBUIO HamoMHHATh 00 ydacTHM (apTyka B XMMHYECKMX omblTax. Korma TkaHb
MOJICOXJIA, pa3Jalicsi He OYeHb I'POMKHH B3pbIB H.... (hapTyka He crayno. KoHEeYHO, y4eHbI MOHsI
OPUYMHY 3TUX COOBITMHA. XiomuaToOyMakHash TKaHb NpeBpaTWiack B TPUHUTPOLEIUIIONO3Y —
B3pBIBYATOE BEIIECTBO «Oe3IbIMHBIA mMmopox». OdunmansHo 006 3ToM BemiectBe mpodeccop K.O.
[[Iénbeiin coobmmn obmecTBeHHOCTH B MapTe 1846 r. Ha 3aceganuu baszenbckoro oOmiecTBa, Ha3BaB
3TO BELIECTBO MUPOKCUINHOM.

[IpuBenute ypaBHeHHE peakIMH OOpa3oBaHHUs MUPOKCUIMHA U3 IeJUTroso3bl. OmnpeaenuTe
0o0BeM (MJT) pa3IUTON Ha MOJI HUTPYIOLIEH cMecH, KoTopasi Moria ObITh coOpaHa dapTykom maccoit 90
r. Tkanb gapryka Ha 85% (110 Macce) cocTosa U3 XJI0MIaTOOYMakKHBIX BOJIOKOH, coiepskamux 10 90%
(1o Macce) HEeIUTION03BI.

HuTtpyromas cmech mpeacrasisiia cOO0OH cMech U3 KOHIEHTPUPOBAHHBIX cepHOM (W = 98% (1o
Macce) u a30THoM kucioT (W = 60% (1o macce) B cooTHouieHuu 1:1 (1o Macce); IOTHOCTh HUTPYIOIEH
cMmecu 1,67 r/mi.
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Kputepuu onenuBanus 3aganus 1

Pewenue cooeprcum cnedyroujue snemenmaol

Maxcumanvhutii 6ann
3a 371eMeHm peuweHus
(bannvl 3a KAXsCOGIU BEPHBILL

(anemenm peuwieHus cOenan 6epHo U NOJIHO) 91eMeHm peleHus
CYMMUPYIOMCS)
1 | PaccunTtana Macca ¥ KOJTMYECTBO TIATHHBI 5
2 | PaccunTaHo 4KCii0 HAHOYACTUI] TUIATUHBI 5
Kputepuu oneHuBanus 3a1anus 2
Maxcumanvholii 6a11
Pewenue cooeprcum cnedyoujue nemenmol
3a J1emMenm peuieHus
(6annvl 3a KaxMCOvlLL GEPHLII
(a1emenm peuienus coenlan 6epHO U NOIHO) 9NeMeHm peleHus
CYMMUpPYOmcsi)
1 | Cnenan BbIOOp peakTHBA I UICHTU(PUKAIIUY BEIIECTB 2
2 | Hanucano ypaBHeHHE MEPBOM pEakIuu ¢ 0ObSICHEHUEM 2
3 | Hanncano ypaBHeHHE BTOPOH peakiiu ¢ 00bICHEHUEM 2
4 | HanmcaHo ypaBHEHHUE TPEThECH PEaKIuu ¢ OObSICHEHUEM 2
5 | Hamucano ypaBHeHHE Y€TBEPTOM peakiluu ¢ 0ObICHEHHEM 2
Kputepun oneHuBanus 3aganus 3
Maxkcumanovnsiit 6ain
Pewienue cooeprcum caeoyouwjue 31emMeHmbl
3a 371emMenm peuienus
(6annvl 3a KaxsCObLLL EPHYIL
(anemenm pewieHus coenan 6epHo U NOJIHO) 91eMeHm pelteHus
CYMMUPYIOMCsi)
1 | BelpaxkeHus MIOTHOCTHU Ta30B B 001IEM BUJIE 2
2 | BelpaxxeHne MOJIIPHOM MacChl CMECH T'a30B 3
3 | CocraBnieHO U pelIeHO YpaBHEHUE, CBSA3BIBAIONICE 3
IUIOTHOCTH BO3TyXa M CMECH T'a30B
3 | PaccunTano cootHomeHne 00HEMOB Ta30B B CMECH 2
Kputepuu oneHuBanus 3aganus 4
Maxkcumanvnulit 6ann
Pewienue cooeprcum caeoyoujue 31emeHmbl
3a J71emMenm peulenus
(6annvl 3a KaxsCOBIU BEPHBIL
(anemenm peuwienus cOenan 6epHo U NOJIHO) 91eMeHm peuleHus
CYMMUPYIOMC)
1 | [IpuBeaena cxema XUMHUYECKON pEaKIIHH 5
2 | [IpuBeneH AJIEKTPOHHBIN OallaHC PEaKIUK 5
3 | PaccraBnensl K03 GHUITMEHTHI B YpaBHEHUN PEAKIIUH 5




3aksrounTenbHbIi Tan OnmuMnuaasl IKOIHHUKOB «Illar B Oymyrmiee»
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Kpurtepuu oneHnBanus 3aganus S

Pewienue cooeprcum cnedyroujue snemenmaol

Makcumanouwtii 6ann
3a 3J1eMeHm peueHus
(bannvl 3a KAXNCOBIU BEPHBLL

(anemenm peuwieHus cOenan 6epHo U NOJIHO) 91eMeHm peleHus
CYMMUPYIOMC)
1 | PaccunTaHo KOJMYECTBO M Macca eHOoJIa B CMECH 5
2 | PaccunTaHo KOJIMYECTBO U Macca 3TaHOJIA B CMECH 5
3 | PaccunTansl MaccoBble 10IH KOMIIOHEHTOB CMECH 5}
Kputepun oneHuBanus 3agaHus 6
Makcumanouwtit 6ann
Pewenue cooeprcum cnedyroujue 3jnemeHnol
3a 371eMenm peuienus
(6annvl 3a KaxsCOwlLl 6ePHLIL
(anemenm pewieHus coenan 6epHoO U NOIHO) 91eMeHm peeHus
CYMMUPYIOMC)
1 | Pacuér macchl U KOJIMYECTBA YUCTOTO BEIIECTBA 3
2 | Pacuér xonuyecTBa U Macchl BBICTUBIIETOCS OKCHJIA 3
yraepoaa (IV) mpu o6xure
3 | Onpenenenne M30BITKA BEUIECTBA B PEAKIIMHM METajlia C 3
BOJIOM
4 | BeIUKCIICHHE KOJTMYECTBA U MACCHI BEIIECTB M0 PEaKInu 3
MeTajlla ¢ BOJIOU
5 | Onpenenenue U30BITKA U COCTaBa MPOAYKTA PEAKIIUU 4
OKCHJIa yriepo/ia co MEN0YbI0
6 Pacuet maccoBoi 1011 TPOAYyKTa peaki OKCHIA 4
yriepoja co EeN0Ybio
Kpurepun oneHuBanus 3ajanus 7
Maxkcumanvholii 6ann
Pewenue cooeprrcum cnedyroujue snemenmaol
3a 1emenm peuienus
(6annvl 3a KaxsCOBIN BEPHBLLL
(anemenm peuieHus cOenan 6epHo U NOJIHO) 91eMeHm pelerus
CYMMUPYIOMCS)
1 [IpuBeneHO ypaBHEHHE XUMHUYECKON PEAKIINH 5
2 | PaccumTana macca IeJUTIONI03BI 5
3 | Pacuer xonn4ecTB pearupyoIux BEMecTB 5
4 | Onpenenenre o0beMa HUTPYIOIIEH cMecH 5
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1o o0011e00pa3oBaTeIbHOMY MpeAMETy XUMHUS
Pemenune Bapuanra 2

1. m(Pt) =pv=21,4555=117,975r;

v(Pt) =m/M = 117,975/195 = 0,605 moub; M(Pt) = 195 2/monw
v(Ptso) = v(Pt)/30 = 0,605/30 ~ 2,017 - 10 2 moub;

N(Ptso) = v(Ptso) - Na=2,017 - 10 2- 6,02 - 102 ~ 1,21 - 10%.

1 6amn

OtBer. 1,21 - 10?2 nanowacTuil coctaBa Ptsg

2. Ko BceM BemecTBaM HYXHO J00aBUTH BOITY.

I) CaCO3+ H20 — B Bojie HE pacTBOpPSIETCS, 3TO KapOOHAT KaJbIIUS;

2) CaCOs; + KHSOs — CaSOs+ KzSOs + H20 + CO,T — pacrBop BemiecTBa, KOTOPBIA MpH
B3aumoeiicteuu ¢ CaCOs gaet obpaszoBanue rasa — ruapocyiabdar kanus (KHSOs);

3) K2CO3 + KHSO4 — K2SO4 + H20 + CO,T— pactBop BemecTBa, KOTOPBIiA IPU B3aHMOICHCTBHE C
pacTBopoM THIpocyibdara kamums gaer oOpasoBanme Tra3a — kapOonar kamms (KoCOsz); B 3Tom
ucneitannu kapoonat kaneius (CaCO3) He yuacTByeT, T.K. OBUT ONIpe/IeNieH paHee 11. 1).

4) BelecTBO, pacTBOP KOTOPOrO HE pearupyeT ¢ pacTBOpPaMH APYTUX BEIIECTB — XJIOPUA aMMOHHUS
(NH4CI).

3. Ilo ycnoBuio, cMech Ta30B HAXOIUTCS B PEATBHBIX YCIOBUAX (OTIIMYHBIX OT HOPMAJbHBIX). B Takux
YCIOBUSX BEJIMYMHA MOJIIPHOTO 00beMa ra3oB Hens3BecTHA. [103ToMy BbIpa)keHUs /1715 INIOTHOCTH

BO3J1yXa U CMCCH I'a30B MOI'yT OBITh 3aIIMCaHbI TOJILKO B O6IlI€M BUIC:

_ M(Bo3n.) _ 29
IJIOTHOCTh BO3AYyXa paBHA Psozn. — -

M(s030.) ~ 29 e/monw

Vm VM
TUIOTHOCTB CMECH Ta30B Pev. = M‘§CM') M(H2) = 2 2/mone
M
Monsipras Macca cMecH razoB M(cm.) = M(OZ)'EZZ;:I\:(Z{Z))'V(HZ) M(O2) = 32 2/monw
2 2

I[Tycth o0Iiee KOIM4eCTBO ra3oB B cMecH paBHo 1 moab = v(O2) + v(H2) =1mouns,
torna umeeM v(02) = x (moib); v(H2) = (1-x) moms = M(cm.) = 32x + 2(1-x);
_M(cm.) _ 32x+ 2(1-x)
B VM B VM

CM.
[To yci10BUIO IIIIOTHOCTH CMECH PAaBHA INIOTHOCTU BO3JYXa Psosx = Pom.
29 _ 32x+2(1-%)
Vm Vm
CokpaTiMm JIeByIO U MPaBYyIO YacTU ypaBHEHUsS Ha Vm

29 =32x +2(1-x) = x = 0,9 monb; y = 0,1 monb wmu v(O2) = 0,9 moip; v(H2) = 0,1
V(02) = v(02) - Vm; V(H2) = v(H2) - Vm

Torna umeem V(02)/V(H2) = v(0O2)/v(H2) =0,9: 0,1 =9:1

Orter. V(02)/V(H2) =9:1

0]
4. 0 4
3 C2H50H + chr207 +4 HzSO4 — 3 CH3—C\+ KzSO4 + CI‘2(SO4)3 +7 H20
H

CoHeO -2 > CoHO+2H* 3
Cro072+14H" +68—>2Cr*+7H,01 1
3CHeO + Cr,072+348H" —» 3CoH4sO+6H"+2Cr?+7H,0
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1o o0011e00pa3oBaTeIbHOMY MpeAMETy XUMHUS
5. YpaBHEHHsI peaKlliy B3aUMOACHCTBHSI KOMIIOHEHTOB CMECH C THAPOKCHIOM HATpHs

C2HsOH + NaOH — ner peakiuu

CeHsOH + NaOH — CsHsONa + H20

1 mosp — 1 Monb

0,2 mons — 0,2 Mosb

Pacuet maccel eHosa, copepxanieics B cMecu M(CsHsOH) = 94 2/monw
m(NaOH),., = V(NaOH),, - p=48,5-1,1 53,35 r M(NaOH) = 40 2/monw

m(NaOH) = ”'m(’lv(fo‘fy”)p‘p = 15534 <817 v(NaOH) = 8:40 = 0,2 moms

v(CsHsOH) = 0,2 Mo = m(CgHsOH) = 0,2 - 94 = 18,8 .
OO01iee KOMMYeCTBO BhiACTUBIErocs Bogopoaa v(H2):
v(H2) =V(H2): Vm=5,6/22,4 = 0,25 moib
[Tpu B3aumoeiicTBun (heHosa ¢ HaTpreM Boiaesercs Bogopoa vi(H2) = 0,1 monb
2 CgHsOH + 2 Na — 2 CsHsONa + H,T
2 MoJib — 1 monb

0,2 MoJb —_ 0,1 moJp
CrnenmoBaresnbHO, ocTaabHON Boopo v2(H2) oOpa3oBascst OT B3auMOACHCTBHUS HATPUS C 3TAHOIOM
v2(H2) = v(H2) — vi(H2) = 0,25 - 0,1 = 0,15 moib

2 CoHsOH + 2 Na — 2 CoHsONa + Ho T M(C2HsOH) = 46 2/monw
2 MOJb —_— 1 Mob
0,3 Moab — 0,15 monn

KonmuecTBO 1 Macca 3TaHoMa, COEPIKAIIETOCS B CMECH:

v(C2Hs0OH) = 0,3 moip = m(C2HsOH) = 0,3 - 46 = 13,8 1.

Oo6rras macca cmecu m(cmecu) = M(CgHsOH) + m(C2Hs0H) = 18,8 + 13,8 =32,6 1.
MaccoBble T0JTH KOMITIOHEHTOB CMECH:

®(CeHsOH) = “ff+5°;‘) 1100 % =222 100 = 57,67 %
— m(C2H50H) _138 _
0(CoHsOH) = = 2500 100 % = 2% -100 = 42,33 %

OtBer. ®(CsHsOH) =57,67; »(C2Hs0H) = 42,33 %.

6. OnpenerneHre Macchl U KOJIMYECTBA KapOOHATa Maruus, cojaepskamieecst B 110 T HKOBOTO IImIaTa
w(ZnCO3) = 100-20 = 80%;

m(ZnC03)-100% w(ZnC03) Myarpesnra  80-110

w(ZnCOgz) = — m(ZnCO3) = L00% = Too - 88r.
Pacuér xonmudecTBa U Macchl BbIEHBIIEroCs okcuaa yriepoaa (1V) npu ooxure
v(ZnCO3) =88 : 125 =0,704 ~ 0,7 Mo M(ZnCQgz) = 125 2/monw
ZnCOs3 — ZnO + CO2T

1 MoB 1 MoB M(CO3) = 44 2/monb

v(CO3) = v(ZNCOs) = 0,7 Moms M(CO2) =44 - 0,7 =30,8 T

Omnpenenenre U30bITKA BEMIECTBA B PEAKI[MH HATPHS C BOIOM

2Na + 2H20 — 2NaOH + H, T

v(Na) = 16,1/23 = 0,7 moub M(Na) = 23 2/monw
v(H20) = 200/18 ~ 11,11 moib M(H20) = 18 o/monw
v(Na) = 0,7 momp < v( H20) =~ 11,11 monp = Boja B u30bITKE.

BelunciieHHe KOJMMYECTBA THAPOKCHIA HATPUA M MAacChl BBUICIHUBIIETOCS BOIOpOJA IPH
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B3aMMOJICVICTBUH HATPUS C BOLOMN

2Na + 2H,0 — 2NaOH + Ha T

2 MOJib 2 moiab — 1 Mouib

v(NaOH) = v(Na) = 0,7 moJ5 M(H2) = 2 2/monw

v(H2) = 1/2 v(Na) = 0,35 moas; m(H2)= 0,4-2=0,7r.

OnpenenuM cocTaB U KOJIMYECTBO MPOAYKTa B3auMoJeicTBUS okcuaa yriepona (1V) um ruapoxcuna

narpus. Ilo ycmosuro, koauuectBo V(NaOH) = 0,7 mouns, T.e. v(NaOH) = v(COy). CrnenoBarensHo,
o0pa3zyercst THAPOKapOOHAT HATPHUS 110 YPABHEHUIO PEaKIIUU

NaOH + CO2 — NaHCOs3

1 mosib — 1 mosb — 1 MoNB

0,7 monb — 0,7 mons — 0,7 Monb

v(CO2) =v(NaOH) = v(NaHCO3) = 0,7 moib M(NaHCO3) = 84 2/monw
m(NaHCO3) = 0,7 - 84 = 58,8r

OmnpeneuM Maccy U MacCOBYIO JI0JIF0 KapOOHAaTa HaTpUs B pacTBOPE

m pp(NaOH) = m(Na) + m(H,0) — m(H,) = 16,1 + 200 — 0,7 = 2154 r

Mp-p = M pp(NaOH) + M(CO2) = 2154 + 30,8 = 2462

w(NaHCO3) = % 11009 = 22210 < 23,90

Oteer. W(NaHCO3) = 23,9%

7. YpaBHEHHE PEeaKIIM1 HUTPOBAHHUS LIEJUTIOI03bI

OH 0-NO,
/ f, H,SO (xomiL) /
(CH,0)~OH | + 3:HONO, —— | (C,H,0,)-0-NO, | + 3nH,0
\ aoTHag \
OH ., KHChoTa O—N O2 )
LeATON03a TPHHHTPOIIC/LTION03A
1 moB — 3 monb

0,425 monme —  v(HNO3)
B 90 r Tkanu daptyka comepxanock 76,5 T XJI0m4aToOyMakKHbIX BOJIOKOH, Macca LEeJUTI0NI03bI B
KOTOPBIX cocTaBiisia 68,85 r:

m((x/6 M(papryka) w(x /g 90 -85
W(x/6 Bonoxom) = —((Bro1001). 100 % = 85 % = Mx/6 Bonoxon) = ((:/ P = Pyl 76,5 T.
M(papryxa) 100 % 100 %
_  M((uenmonosnr) _ _ M((x/6 BonoKOH) - W((ueamonoss) _ 76,5790
W, = ———=100%=90% = m = = = 68,385 T.
(IEeTI0I0361) (/6 nonoKon) (LEILTIOITIO3BT) 100 % 100% R
ModnsipHast Macca 3JeMEHTapHOT0 3BeHa IIeJUTI0NI03b M(CeH100s) = 162 2/mons

KoauuecTtBo BCIICCTBA 3JICMCHTAPHBIX 3BCHLBCB LCJIITHOJIO3bI

_ M((uennonozer) _ 68,85
Visemmoron) = — S = S8 — 0,425 Mo,
6110V5

ITo ypaBHeHuto peakuuu ¢ 0,425 MOJb LEIITIOI03bI MOKET ITPOPEArupoBaTh C
v(HNO3) = 3- 0,425= 1,275 momb, Torma

MHNOg) = V(HNO3) - M(HNOg) = 1,275 - 63 = 80,325 1. M(HNO3) = 63 2/monw

Taxas Macca a30THOH KUCIIOTBI COAEPHKUTCS B PACTBOPE MACCOM Mp-p(HNO,)

W(HNO3) - _MHNO3) | 100 % = 60 % — mp-p(HNOB) — M(HNO03)-100 % — 80,325-100 _ 133,875 r
Mp—p(HNO3) W(HNO3) 60

Macca HuTpyromen cMecH M(emeen) = Mp-p(HNOz) + Mp-p(H,S0,) =2 * Mp-p(HNOg) = 267,75 T, T.K. COOTHOILIEHHE

KuCIo0T B cMecHu 1:1(1mo macce).
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YuuTeIBas MJIOTHOCTb HUTPYIOIIEH CMECH, PACCUUTAEM €€ V(cmecn)

~ 160,3 M.

Mp—p N0 Mp—pHno 267,75
= # - 1,67 F/MJ'I j— V(CMeCl/l) = ¢ 3) =
V(cmecn) ol 1,67

OT1BeT. V(cmeen) = 160,3 MiL



