Ommvnuana «Jlomonocos» 11 kiacc. OT00pOYHBIH TYP

3agaya 1 (6 6a/10B)

1.1. [IpuBeaute mpumep razoo0pa3zHOro BEIIECTBA C IUIOTHOCTBIO MO TENIHUI0 /, KOTOPOE MOKET
MPOSIBJIATh CBOMCTBA KakK OKHUCIWTENS, TaK M BOCCTAHOBUTENS. 3alUIIATEe YpPaBHEHUS
COOTBETCTBYIOIIUX PEaKLUH.

1.2. IlpuBeaure npuMep ra3o00pa3HOro BEIIECTBA C IUIOTHOCTHIO Mo aprony 0.75, KoTopoe MOXeT
IPOSBJISITh  CBOMCTBA Kak OKHCIUTENS, TaK M BOCCTAHOBUTENSA. 3allUIINTE YypaBHEHHUs
COOTBETCTBYIOLIUX PEAKIIM.

1.3. [IpuBeaute mpumep ABYX Ta3000pa3HbIX BEUIECTB C IUIOTHOCTHIO MO HEOHY 1.6, omHO u3
KOTOPBIX IPOSBIISIET CBOMCTBA OKUCIUTENS, @ BTOPOE — BOCCTAHOBUTEIIbHBIE CBOMCTBA. 3aNUIIUTE
YPaBHEHHSI COOTBETCTBYIOIINX PEAKIIHIA.

1.4. IlpuBeaute npumep IByX ra3000pa3HbIX BEIIECTB € MJIOTHOCTHIO 10 renuio 11, 0JHO U3 KOTOPBIX
IIPOSABIIIET CBOMCTBA OKUCIIMUTENS, @ BTOPOE — BOCCTAHOBUTEJIBHBIE CBOMCTBA. 3AIIUIINTE YPaBHEHHUS
COOTBETCTBYIOLIUX PEAKIIMIA.

3anaya 2 (8 6a/10B)

2.1. IInoTHOCTh 3TWJIOBOIO CHUpPTAa MpU KOMHATHOM Temmeparype cocTaBiseT 789 kr/m>.
PaccuuTaiiTe ero MONSpHEI 00bEM B eAMHHIAX cM>/Monb. Kakylo NIOTHOCTh OyleT HMMETh
stuoBbld ciupt npu 100°C u nanenuun 1 atm?

2.2. [ImotHOCTH OEH30JIa MPU KOMHATHOW Temrmeparype coctaBisier 876 kr/m>. Paccumraiite ero
MOJISIDHBIA O0BEM B EAMHHIIAX cm®/Mob. Kakyro miotHocts Oyner umerh 6enszon mpu 90°C u
nasienuu 0.9 atm?

2.3. IInoTHOCTh TeKkcaHa NMpU KOMHATHOH Temmeparype coctaBisier 661 kr/m*. PaccuuTaiite ero
MOJISIPHBIH 00BeM B eIMHHUIAX cM>/Monb. Kakyio mioTHOcTh GynerT mmeTsh rexcan mpu 80°C u
nmasnenun 0.95 atm?

2.4. [Tnotaocte xmopodopma CHCIl3 mpu komuatHOW Temmeparype coctaBisier 1489 kr/m>.
PaccunTaiiTe ero MONSPHEI 06BEM B €AMHHIAX CcM>/Monb. Kakylo MIOTHOCTh OyJeT HMMETh
xsiopodopm nipu 70°C u naBienuu 1 atm?

3anaya 3 (10 6an10B)

3.1. HaceblueHHblit BOIHBIA pacTBOp nepMmaHraHara Hatpus npu 30°C conepxur 22% conu (1o
MoisiM), a ipu 0°C — 15% (1o mossim). Crombko kpuctamioruapata NaMnOs - 3H20 u ckostbko BOJTBI
(B rpaMMax) HY>KHO B35Th JJIsl MPUTOTOBJIEHUs HachlmeHHoro mpu 30°C pacTtBopa, 4ToOBl MpHU
oxnaxaernu ero 10 0°C momyuuts 0.4 Monb nepekpucraumzoBanaoro NaMnOy - 3H207?

3.2. HacolmieHHbIN BOJHBIN pacTBOp nepxiopata autus npu 50°C copepxut 21% conu (1o MoJisim),
a mpu 0°C — 14% (mo momsam). Ckoabpko kpuctamtoruapata LiClOs- 3H2O u ckombko BOIBI
(B rpamMMax) HY>KHO B3STh JJIsl MPUTOTOBJIECHUs HackimeHHoro mpu 50°C pactBopa, 4ToOBl MpHU
oxnaxaenuu ero 10 0°C noxyuuts 0.2 mois nepekpuctamiuzoBanHoro LIClO4 - 3H20?

3.3. HacpliieHHbIN BOIHBIN pacTBOp nepxiopata kaamus npu 95°C cogepxut 12% comu (110 Mosim),
a npu 0°C — 7% (mo momsam). Ckomnbko kpuctamutoruapata Cd(ClOs)2- 6H20 u ckombko BOJIBI
(B rpaMMax) HY>KHO B35Th JJIsl MPUTOTOBJIECHHUs HachleHHoro mpu 95°C pactBopa, 4ToObl MpHU
oxnaxaenuu ero g0 0°C noxyuuts 0.6 moss nepexpuctaminzoBanHoro Cd(ClO0s)z - 6H20?

3.4. HacplieHHBI BOAHBIN pacTBOp THocylbdarta HaTpus mnpu 45°C coxmepxut 15% comu (1o
MoJsiM), a ipu 5°C — 6% (1o mossim). Crombko kpuctautoruapara NaS;03 - 5SH20 u ckorbko BOJIBI
(B rpamMMax) HY>KHO B3STh JJIsl MPUTOTOBJIEHHUs HachlleHHOro mpu 45°C pacTtBopa, 4ToObl MpHU
oxynaxaeHuu ero 10 5°C nomyuuts 0.4 Mok nepekpuctaum3oBanHoro NaS,03 - 5H,0?
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3anaua 4 (12 6a/1710B)

4.1. Ilepuon monypacnajga B peakuuu neporo nopsiaka A — B npu omnpenenéHHoll Temneparype
paBen 30.0 muH. HavanpHas koHIIEHTpanus co peareHta A paBHa 1.20 moub/i. Uepe3 kakoe Bpems
moclie Hadana peakuuu e€ ckopocth OyaeT pasHa 0.010 mons/(71-MuH)?

4.2. Tlepuon moinypacmaga B peakiuu MepBoro nopsiaka X — Z mpu onpenesiéHHONW TeMIepaTrype
pasen 25.0 mun. HauanpHas koHueHTpanus co pearenta X pasHa 1.30 monn/i. Yepes kakoe BpeMms
rmocJie Havasa peakiuu e€ ckopoctb Oyaet paBHa 0.015 mons/(1-MuH)?

4.3. Tlepuon monypacmajga B peakiuuu rnepBoro nopsiaka B — C mpu onpenenénHoli Temreparype
paBen 28.0 muH. HauanpHas koHIEeHTpamus co pearenra B pasna 1.10 monb/n. Yepe3 kakoe Bpems
moclie Hadana peakuuu e€ ckopocth OyaeT paBHa 0.013 momns/(o1-MuH)?

4.4. Tlepuon moinypacrnaja B peakiiuy 1mepBoro nopsaka X — Y Ipu ONnpeneiéHHONW TeMIeparype
pasen 29.0 mun. HauanpHas KoHUEHTpanus co pearenta X paBHa 1.25 monb/i. Yepes kakoe BpeMs
rociie Havasa peakuuu e€ ckopoctb Oyaet paBHa 0.011 monw/(;1-MuH)?

3agauya 5 (12 6aJss10B)

5.1. Paccunraiite 00beM BOIBI, KOTOPYIO HEOOXOMUMO /100aBUTh K 150 M1 pacTBOpa MpOMMOHOBOM
KHUCJIOTBI, YTOOBI YBEIMUYUTh CTENEHb TUCCOLMALUU KUCIOTHI ¢ 1% 10 2%. Ha ckonbko npu 3TOM
u3MeHuTcs 3HadeHue pH?

5.2. PacTBOp XJIOPHOBAaTHCTOM KHUCIOTHI cO crenenbto auccounanuu 0.05% pasdaBuinu B 1Ba pasa.
PaccuuraiiTe creneHp MUCCOIMAIMK KUCIOTHI B MOJIy4YeHHOM pacTtBope. Ha CKOIbKO M3MEHMIOCH
3Hayenue pH pacTBopa B pesynbrare pa3doaBieHus?

5.3. Onpenenute, BO CKOJIBKO pa3 HEOOXOAUMO pa30aBUTh PaCTBOP MOJHOBATHCTON KHCIIOTHI, YTOOBI
JNOOWTBCS YBEIMUYCHHS CTCIICHU TUCCOIMAIMU B TpU paza. Ha ckoiibko m3meHutcsi 3Hadenue pH
pacTBopa B pe3ysbrare pa3oaBicHus?

5.4. K 150 mn pactBopa GpOMHOBATUCTON KHCIOTHI co creneHbto aucconuanuu 0.02% mobaBunu
175 M Bombl. PaccunTaiiTe cTeneHb QMCCOUMAIMU KUCIOTHI B MOJy4eHHOM pacTBope. Ha ckonbko
M3MEHUJI0Ch 3HaueHne pH pacTBopa B pesynbTrare pazdoaBieHus?

3angaya 6 (16 6as10B)

6.1. B pe3ynbpraTe peakiiu HUTPUAA KaJIbIHs C TSHKEIIOW BOI0I oOpa3oBaiock 3.85 r raza o0bemMom
4.892 11 (25°C, 1 at™). BeruncnuTe COOTHOLIEHNE YUClIa TPOTOHOB U HEUTPOHOB B MCIOIb30BAHHON
TsDKenoil Boje. Paccuuraiite maccy crnupra, KOTOpPbBI 00pasyercss Mpu BOCCTAHOBIEHWU 7.5 T
(dbopmanpaeruia razoM, BbIISISIOMUMCS IPU B3aUMOJICHCTBUM HATPHsL C TSXKEJIOM BOJON JTaHHOTO
cocrtaBa (Beixoa peakiuu 100%).

6.2. B pe3ynbraTe peakiuu kapOua alloOMUHUS € TSOKETIoN BoJIoi oOpa3oBasock 4.8 T raza 00beMoM
6.114 1 (25°C, 1 atm). BeruncanTe COOTHOLIEHHE YHCa TPOTOHOB U HEHTPOHOB B BBIAEIUBIIEMCS
raze. PaccunraiiTe Maccy cnupTa, KOTOpBI 00Opa3zyercs Mpu KaTaJIUTUYECKOH peakiuu TsHKEIou
BOJIBI TAaHHOTO cocTaBa ¢ 2.1 T atunena (Beixoxa peakmuu 100%).

6.3. B pe3ynbpTrare peakiiuu HUTpUIA JUTUS C TSDKENOM Booi oOpa3oBanock 8.46 T raza o0beMoM
11.006 1 (25°C, 1 aTt™m). Bpruucante COOTHOLIEHHE YHCIIa TPOTOHOB M HEUTPOHOB B MCTIOJIH30BAaHHOM
TsDKeNol Boje. PaccumTaiiTe Maccy cmupra, KOTOpbIM oOpasyercs Nmpu BocCTaHOBIEHUH 17.4 T
alleToHa ra3oM, BBIIESIONIMMCS TPU B3aUMOACHCTBUN HATPUS C TSDKEIOW BOJOM JAHHOTO cOCTaBa
(BIxox peakuuu 100%).

6.4. B pe3ynbTare peakiun KapOuaa KalbIus ¢ TsHKeIIol Booi oopa3oBaiiock 10.72 r raza o0beMoM
9.783 1 (25°C, 1 at™). Brluncante COOTHOIIEHHE YHCIIAa IPOTOHOB M HEMTPOHOB B YIIIEBOIOPOJIE.
Paccuuraiite maccy oprodochopHOi KHCIOTHI, KOTOpasi oOpaszyeTcsl MmpH J00aBICHUU TKEIOU
BOJIBI JIAaHHOTO cocTaBa K 35.5 r okcuna dochopa(V).
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3agaua 7 (18 6a,1510B)

7.1.1lpu oOpabotke 2-Opom-3-MeTHIOyTaHa STWIATOM HaTpusi TMPH  HArpEeBaHUU  WIU
mpem-0yTUIIaTOM KaJlusl IPU HarpeBaHWH MIPOMCXOUT 00pa30BaHHE CMECH H30MEPOB:

H3C\ C2H50Na, t
/CH—CIH—CH3—’ A + B

H,;C Br MHOIO Maljio
H3C\ t-BuOK,t

CH-CH-CHj A + B
H3C Br Malo MHOTO

Onpenenure CTpOCHUE COCIUHEHUA A W B, Hanmumure ypaBHEHHS BCEX pPEaKIUh, €CIU

HU3BCCTHO CJICAYIOLICEC:
KMnO,

A — C+D
H,S0, t
KMIIO4

B — E+F
H,S0,, t
H, Pt
H+
E + G — > U30IPONIIOBHIA 3UP H30MACIIHON KUCIOTHI

Omnpenenure crpoenue coenuHeHnii C — G 1 HaNMIIKUTE YpPaBHEHUS MPOTEKAIOLIUX PEaKIU.
OOBSICHUTE PErHOCEIIEKTUBHOCTh PEAKIUU DIUMUHUPOBAHUS MCXOJHOTO TaJIOTCHAJIKaHA TI0]

JNEHUCTBUEM Pa3IMYHBIX OCHOBAaHUM.

7.2.1Ipu oOpabotrke 2-OpoM-3-MeTwiOyTaHa OJTHJIATOM HATPHUS [PU HATPEBAHUM  HIIU
mpem-0yTHUIIaTOM KaJusl IPU HArpeBaHUH MTPOUCXOTUT 00pa30BaHNE CMECH H30MEPOB:

H3C\ C2H50Na, t
CH-CH-CH; —————= A + B

H3C Br MHOTO MaJio
H3C\ t-BuOK, t

CH-CH-CH; A + B
H3C 1|3r Malo MHOTO

Onpenenure cTpoeHUE coeluHEeHUH A W B, Hamummre ypaBHEHMs] BCEX pEakKLUW, €ciu

HU3BCCTHO CICAYIOLICEC:
KMHO4

A — C+D
H,S0, t
KMI’IO4

B —— E+F
H,S0, t
H,, Pt

H+
D + G — > WU30NPONMIOBKII 3PUP YKCYCHOH KHCIOTHI

Omnpenenure crpoenne coequHeHnii C — G ¥ HaNMMIIUTE ypaBHEHUS MPOTEKAIOINX PEaKLUH.
OOBsicHUTE PETUOCENEKTUBHOCTh pEaKlUU SIMMHHUPOBAHMSI HCXOAHOTO TaJloreHajKaHa Mo
JEMCTBUEM pa3IMYHbIX OCHOBAHUI.

7.3.1lpu o006pabGoTke 2-MeTui-3-MOANEHTAHA C OSTWIATOM HATpusi NpPU HArpeBaHUU WU
mpem-0yTHUIIaTOM KaJiusl IPH HarpeBaHUU IPOUCXOJUT 00pa30BaHHE CMECH HU30MEPOB:
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H3C CszoNa, t

\ A + B
CH-CH-CH,CH; —————
/ 0 MHOTO  MaJio
H;C I
H;C t-BuOK, t
H,C 1 Majgo  MHOIO

Onpenenure cTpoeHuEe coeluHEeHUNM A u B, Hanumure ypaBHEHMsI BCEX pEaKLUW, €CIu
U3BECTHO CIIEYIOLIEE:

KMHO4

A — C+D
H,S0, t
KMHO4

B — E+F
H,SO, t

H, Pt
H+
E + G — > U30IpONIIOBKIH 3¢up U30MaCIIHON KUCIOTHI
Onpenenure crpoenue coequHennii C — G ¥ HaNnMIIUTE ypaBHEHUS MPOTEKAIOIIUX PEaKLU.

OOBSICHUTE PETHMOCEIICKTUBHOCTh PEAKIMU SIUMUHUPOBAHUS MCXOJHOTO TaJOreHAJKaHa IO
JICHCTBUEM PA3JIMYHBIX OCHOBAHUU.

7.4.1Ipu 00paboTke 2-MeTHJ-3-MOANECHTaHA C OTHIATOM HATpUsi IIPU HArpeBaHUM WM
mpem-0yTHIIATOM Kallis IIPH HATPEBAHMHU MIPOUCXOIUT 0OPa30BAHUE CMECH H30MEPOB:
H3C CszoNa, t

\ A + B
CH-CH-CH,CH; ———
/ 0 MHOTO  Majo
H3C 1
H;C t-BuOK, t
H,C 1 Majo  MHOIO

Onpez[eJmTe CTPOCHHC CO€IUHEHHUI A n B, HAITUIIHUTEC YpPAaBHCHHA BCCX peaKHHﬁ, [S{e2)871
HU3BCCTHO CICAYIOLICEC:

KMHO4
A —— C+D
H,S0, t

KMHO4

B — E+F
H,S0, t
H, Pt
H+
D + G — > U30NPONWIOBEIH d)UP MPONMTHOHOBON KHCIOTHI
Omnpenenure crpoenne coequHennii C — G ¥ HaNMMIIUTE ypaBHEHUS MPOTEKAIOINX PEaKLUH.

OOmnsacHuTE PETUOCCIICKTUBHOCTE pPCAKOUU JSJIIMMUHHUPOBAHUA HCXOJHOTO TaJIOTCHAJIKaHa 110/
,Z[CI>'ICTBI/ICM Pa3JINIHBIX OCHOBaHUM.

3anauya 8 (18 6as10B)

8.1. O6pazen; coenuuenust AgsXS; maccoii 67.8 T, comepikamlero OJHOBAJCHTHBIH MeTamn X,
pPacTBOPWIIA B rOpsiY€ll KOHIEHTPUPOBAHHON a30THOM KHCJIOTE. |15l MOrIomeHus: BbIICIUBIIETOCS
oxcuaa azora(lV) morpedosanock 850 M pacTBOpa rHIPOKCH 1A Kallvsl ¢ KOHIIEHTpamuen 3.0 MoJib/I1.
Onpenenure metaiut X.

[Tpu okucnenun takoro ke oopasna AgsXS; B Toke kuciopona npu 600°C Beraenuics ras,
ITOJIHOCTBIO MIPOPEArMPOBABIINN € JBIMAIIEH a30THOW KUCIOTOM. [1oydeHHBIN TPOTyKT MOTJIOTHIIA



250 M1 pacTBOpa THUIPOKCHIA Kalus ¢ KoHIeHTpauued 3.0 Moab/a1 ¥ TuioTHOCTRIO 1.14 1/miL.
Ornpenenure MaccoBbIe 10U BellecTB (B %) B OJy4YEHHOM PacTBOPE.

8.2. O6pazen coenunennst CUXS, Maccoit 55.2 T, cofeprKaliero IByXBajieHTHbIC METAJIIIbI — MEJIb U
X, pactBopuiaM B TIOpsS4YEed KOHLIEHTPUPOBAaHHOM a30THOM Kuciore. JUId IOTIIOIIECHMS
BbIIeTUBIIErocs npu 3ToM okcuaa azota(lV) norpedoBanocs 1200 M pacTBOpa rUAPOKCUIA KATHS
¢ koHeHTpanuei 4.25 monb/1. Onpenenute metam X.

[Ipu okmcinennn Takoro ke oopasuna CuXS; B Toke kucimopoaa npu 600°C Beiaenuics ras,
IIOJIHOCTBIO IIPOPEArMPOBABIINMN € JBIMALICH a30THOM KUCIOTOH. 110/ydeHHBIN TPOLYKT ITOTJIOTUIIN
400 mi pacTBOpa THIPOKCHIA Kayusl C KOHIEHTpanuend 4.25 Moab/1 W MmiIoTHocThio 1.19 r/mon.
Ornpenenure MaccoBbIE 107U BelIecTB (B %) B MOJyUY€HHOM PacTBOpE.

8.3. O6pazen coequnenus CuX2S3 Maccoit 54.4 T, copeprKaIlero AByXBaJICHTHBIE METAILIIBI — ME/Ib U
X, pactBopuiaM B TIOpsS4YEed KOHILIEHTPUPOBAaHHOM a30THOM Kuciore. JUId  IOTIIOIIECHMS
BBbIIETIUBIIErocs 1pu 3ToM okcuja azota(lV) norpedoBanocs 800 M1 pacTBOpa THIPOKCH 1A KaJIHs C
KOHIIeHTpanuei 6.5 monp/n. Onpenenure meta X.

[Ipu okucnenuun Takoro ke obpasua CuXoS3 B Toke kucinopona npu 600°C Beiaenwiics ras,
MPOpPEarupoBaBIINil B IPUCYTCTBUHU KaTaIM3aToOpa ¢ U30BITKOM XJiopa. [lomydeHHbINH TPOIYKT ObLT
norjomeH 300 mu pacTBOpa THAPOKCHAA Kalus C KOHIEHTpauued 6.5 MOJb/I M IIIOTHOCTHIO
1.27 r/mn. Onpenenute MacCoBbIe IO BEeECTB (B %) B MOJIYICHHOM PacTBOPE.

8.4. O6pazen coenunenus XsFeSs maccoii 50.4 r, coumepKaliero OJHOBAJICHTHBIM MeTal X H
TPEXBAJICHTHOE JKEJIE€30, PACTBOPUIM B TopsAdYel KOHIIEHTPUPOBAHHOM a30THOW kuciore. [l
MIOTJIOLIEHUST BBIJENUBIIETOcs Mpu 3ToM okcuaa aszota(lV) morpeboBanocs 925 mu pactBopa
THIIPOKCUAA Kaius ¢ KoHueHTpanuen 4.0 moins/n. Onpenenure metamt X.

[Ipu okucinennn Takoro ke ooOpasma XsFeSs B Toke kuciaopoma mpu 600°C Beiaenuics ras,
MPOpearupoBaBIIMil B MPUCYTCTBUM Karaiau3zaropa ¢ H30bITKOM xjopa. [lomydeHHBI MpPOAyKT
norJoTHiM 325 MII pacTBOpa THIAPOKCHIA Kaiaus ¢ KoHeHTpanued 4.0 MOJb/I1 M IUIOTHOCTBIO
1.18 r/mn. Onpenenute MacCoBBIC JOJIH BEIIECTB (B %) B IMMOJIYYCHHOM PacTBOPE.



Pemenusi 3apanmnii onmumnuansl «Jlomonocosy, 11 kiacc, 0T00pOUHBIN TYP

3anava 1 (6 0a/10B)

1.1. [I70THOCTH 1O TEIHI0
Dhe(X) = M(X) / M(He) =7,
M(X) =7 -4 =28 r/moib.
I"azoo0pasnoe BemectBo X — Bo3MoXkHO N2, CO mnmu CoHa. Hammpumep, most Na:
N2 + O2 — 2NO (a30T — BOCCTaHOBHTED),
N2 + 3H2 = 2NHz3 (a30T — okucnurens).
Omeem: Na.
1.2. [I70THOCTH 110 aproHy
Dar(X) = M(X) / M(Ar) =0.75,
M(X) =0.75 - 40 = 30 r/mou1b.
I"azoo6pasnoe BemectBo X — Bo3MoxkHo NO, C2Hs, CH20. Hanpumep, s NO:
2NO + O2 — 2NO2 (NO — BoccTaHOBHTEIB),
2NO + 2H3S — 2S + Nz + 2H20 (NO — okucauTes).
Omeem: NO.
1.3. [I10THOCTH 110 HEOHY
Dne(X) = M(X) / M(Ne) = 1.6,
M(X) =1.6 - 20 = 32 r/MOJIb.
I'a3000pa3ubie BemecTBa X — kucnopon Oz u cuna SiHa.
SiHs + 202 — SiO2 + 2H20 (SiH4 — BoccTaHOBHUTEID),
C + 02 — CO2 (KHCTOPOT — OKHCITUTEITH ).
Omeem: O u SiHa.
1.4. TI10THOCTH 1O TEJHIO
Dhe(X) = M(X) / M(He) =11,
M(X)=11 - 4 =44 r/momnb.
I"a3000pasnbie BemecTBa X — yrinekucisiii ra3 CO2, okena azora(l) N2O, CsHs.
C3zHg + 502 — 3CO2 + 4H20 (mporman — BOCCTAaHOBHUTEIb),
CO2 + 2Mg — 2MgO + C (CO2 — OKHCIHUTEID).
Omeem: CO2u C3Hs.

3anauya 2 (8 0a/10B)

2.1. Ilpu KOMHaTHOU TeMIIepaType 3TaHOI — KUAKOCTb.
p(C2Hs0H) = 789 xr/m® = 0.789 r/cm®.
Vm=M/p=46/0.789 = 58.3 cm®/Monb.

ITpu 100°C u naBneHuu 1 aT™ 3TaHOJI HAXOAUTCS B ra3000pa3HOM COCTOSIHMM. Ero MIIOTHOCTS:
_ Mp _ 461013

p=—=———=1.50r1/n.

RT 8314373
Omesem: 58.3 cm3/monsb; 1.50 r/m.



2.2. Ilpu xoMHaTHOH TeMIiepatype O€H301 — KHUIKOCTb.
p(CeHg) = 876 kr/m® = 0.876 r/em>.
Vm=M/p=78/0.876=89.0 cM®/moB.
[Tpu 90°C u naBnenun 0.9 atm 6eH301 HAXOAUTCA B Ta3000pa3HOM COCTOSHUU. ET0 TNIOTHOCTD:
o= Mp _ 78091013 _ 530

R'T 8.314-363
Omeem: 89.0 cm®/monb; 2.36 /1.

2.3. Ilpy KOMHaTHOHN TeMIIepaType reKCaH — KUAKOCTb.
p(CeH14) = 661 xr/m® = 0.661 r/cm®.
Vin=M/p=86/0.661 =130.1 cMm*/mob.

[Tpu 80°C u naBnenun 0.95 aT™m rekcaH HaXOAUTCS B Ta3000pa3HOM COCTOSTHUH. Ero mioTHOCTS:
M- 86-0.95-101.3
p=—L=""""" =) 82 1/
RT 8314353

Omeem: 130.1 cm/monb; 2.82 /1.
2.4. Ilpu KOMHATHOU TeMIIepaType XI0pophopM — KUIKOCTb.
p(CHCl3) = 1489 xr/m® = 1.489 r/cv®.
Vm=M/p=119.5/1.489 = 80.3 cm®/momb.

[Tpu 70°C u naBnenun 1 atm X10pohopM HAXOAUTCS B Ta3000pa3HOM COCTOSTHUHU. ET0 TNIOTHOCTD:
_ Mp _ 11951013 _

RT 8314343
Omeem: 80.3 cm®/monb; 4.24 /1.

3agaya 3 (10 6as10B)

3.1. Ilycts HeoOxoaumo B3aTh x Mok NaMnOs - 3H20 u y mMonb BoApl. YuTem, 4TO B X MOIb
NaMnOys - 3H20 conepxkurcs x moab coart NaMnOgs u 3x mons H20.
ITpu 30°C no ycinoBUIO MOJIbHAS A0S COJIM COCTABIISAET
0.22=x/(x+y+3x)=x/(4x +Y).
Hawm neo6xoaumo nomyunts ripu 0°C 0.4 monas ocanka NaMnOg - 3H20. MonbHas 1015 coiu
B HACBIIIIEHHOM PacTBOPE HaJl OCaIKOM COCTaBUT
0.15=(x-04)/(4x+y—-04-3-04)=(x—-0.4)/(4x +y—1.6).
Pemenue cuctemsl 1Byx ypaBHeHuit: X = 0.503, y = 0.274 (moub).
m(NaMnOgs - 3H20) = 0.503 - 196 =98.6 T,
m(H20)=0.274 - 18 =4.93 r.
Omeem: 98.6 T, 4.93 1.

3.2. Ilycte HeoOxoaumo B3aTh x Moyib LICIO4 - 3H2O u y monb Boabl. YuTem, 4TO B X MOJIb
LiClO4 - 3H20 conepsxutcs x moab LICIO4 u 3x mons H20.

ITpu 50°C 1o ycin0BUIO MOJIbHAS A0S COJTU COCTABIISET

0.21=x/(x+y+3x)=x/(4x +Yy).

Hawm Heob6xoaumo moyunts nipu 0°C 0.2 Mo ocaaka LICIO4 - 3H20. MonbHas mosist conu B

HACBIIIIEHHOM PacTBOPE HAJ OCAIKOM COCTaBUT
0.14=(x-02)/(4x+y-02-3-02)=(x-0.2)/ (4x +y—0.8).
Pemenue cuctemsl 1Byx ypaBHeHui: X = 0.264,y =0.201 (moub).
7



m(LiClOs- 3H20)=0.264 - 160.5=42.4r,
m(H20)=0.201 - 18 =3.6 .
Omeem:. 4241, 3.6T.

3.3. Ilyctp HeoOxomumo B3saTh x MoJib CA(ClO4)2 - 6H20 u y Mosib BoJpl. YdTem, 4TO B X MOJIb
Cd(CIO4)2 - 6H20 conepxutcs x mosb Cd(ClO4)2 u 6x MOIBL BOIBI.

ITpu 95°C no ycinoBuI0 MOJIbHAS A0S COJIM COCTABIISAET

0.12=x/(x+y+6x)=x/(7Tx+Y).

Ham neo6xoaumo noayuuts pu 0°C 0.6 moib ocagka Cd(ClO4)2 - 6H20. MosbHas goss comu

B HACBIIIIEHHOM PacTBOPE HAJ OCAJKOM COCTABHT
0.07=(x-06)/(7x+y—-06-6-0.6)=(x—-0.6)/ (4x +y—4.2).
Pemenue cucremsl n1Byx ypasaenuii: X = 0.734,y = 0.979 (mounb).
m(Cd(ClOa)2 - 6H2.0) = 0.734 - 419 =307.5r,
m(H20)=0.979 - 18 =17.6 .
Omeem: 307.5r,17.6T.

3.4. Ilyctp HeoOxomumo B3sATh X Moib NaxS;035H20 m y momp H20. Yurem, 4ro x moib
Na2S203-5H20 conepxut x Mmostb NaxS203 u 5x mose H20.

[Tpu 45°C no ycinoBUIO MOJIbHAS A0S COJIM COCTABIISAET

0.15=x/(x+y+5x) =x/(6x+Y).

Hawm neo6xoaumo momyunts npu 5°C 0.4 mois ocaaka Na2S203 - 5H20. Monsnas nonst conu

B HACBIIICHHOM PacTBOPE HAJl OCAJIKOM COCTABHUT
0.06=(x-04)/(6x+y—-04-5-04)=(xx-0.4) /(6x+y—2.4).
Pemenue cucremsl 1Byx ypaBHenuit: X = 0.427,y = 0.285 (mounb).
m(Naz2S203 - 5H20) = 0.427 - 248 = 1059,
m(H20)=0.285- 18 =5.1T.
Omeem:. 1059 T1,5.1T.

3anaya 4 (12 6a110B)

4.1. Koncranra ckopoct K m mepwon moiypacnana Ti2 B peakIMHM MEPBOTO ITOPSIKA CBSI3aHbI

COOTHOIICHHUEM
In2
k=—.
T1/2

CrnenoBarenbHO, KOHCTaHTa CKOPOCTH PEAKLIUU paBHA

k = nz _ l;l—oz =0.0231 mun L.

T1/2

CKOpOCTB V peakIiuy MepBoro MopsiKa CBs3aHa ¢ KOHIICHTPAIMEH ¢ peareHTa COOTHOIICHHEM

v=k-c
TOTJ1a KOHIIEHTpAIsl peareHTa, Npu KoTopoil ckopocTh peakuuu pasHa 0.01 monb/(;1:MuH), paBHa
v 0.01
c=-= = 0.433 Moub/1.
k  0.0231

JI1st peakLuu NepBOro MOpsKa CIIPaBeInBO COOTHOLIECHHE:
C
m=2=k-t.
C



Tor):[a HCKOMOC BpCMs COCTAaBUT

<2 n—2
t = —5% =245 =44 mun.
k 00231

Omeem: 44.1 MuH.
4.2. Koncranta ckopoctd K W mepuon mojypacrajza Ti2 B PEaKIMH TEPBOrO MOPsAIKA CBS3aHBI

COOTHOUIICHUECM
In2
k=—.
T1/2

CJ'IG,I[OB&TCJIBHO, KOHCTaHTa CKOPOCTHU pC€aKIM1 paBHA

n2 n2 _
k=—%=—=0.0277 mun *.
T1/2 25
CKOpOCTB V peakIiuy MepBOro MopsiJiKa CBsA3aHa ¢ KOHIICHTPAIMEH ¢ peareHTa COOTHOIICHHEM
v=k-c
TOT'/Ia KOHIICHTPAIIUSI pearcHTa, Mpu KOTOpoi ckopocTh peaknuu paBHa 0.015 moub/(71-MuH), paBHA
v 0.015
=—-= = 0.542 monb/m1.
kK 0.0277
JIJis peakiuu mepBoro MOpsAKa CIPaBEIMBO COOTHOIIICHUE:
C
n2=k-t.
c
Torna uckomoe BpeMsi COCTaBUT
lnEg In 13
t = —& = 8542 — 31 B8 iy,
k 0.0277

Omeem: 31.58 muH.
4.3. Koncranra CKoOpocTd K W mepuon mosypacnaia Ti2 B PEaKIMyd MEPBOrO MOPSIKA CBSI3AHBI

COOTHOLLICHUEM
In2
k=—

T1/2

CrnenoBaTtelbHO, KOHCTAHTA CKOPOCTH PEAKIIUU paBHA
k=22 =2 — 00248 mun ™,
T1/2 28
CKOpOCTh V peaKIiy MePBOro MOPsIKa CBS3aHa ¢ KOHIIEHTPAIIUEH ¢ peareHTa COOTHOIIEHUEM
v=k-c
TOTJIa KOHIICHTPAIIUS peareHTa, mpu KOTOPOoi CKOpocTh peakiuu paBHa 0.013 Mob/(71-MuH), paBHA

c=2= 0013 _ 0.524 monw/mn.

k~ 0.0248
JInst peakiinu epBoro MOpsiIKa CIPaBEIIHBO COOTHOIICHHE:
C
n2=k-t.
c

Torz[a HCKOMOC BpEMs COCTAaBUT
Co 1.1

In
t = —& = 28522 — 99 90 MmuH.
k 0.0248

Omeem: 29.90 muH.
4.4. Koncranra ckopoctd K W mepuon mojypacraia Ti2 B PEaKIUH TEPBOrO MOPSAAKA CBSI3aHBI

COOTHOIIECHHUEM
_In2

k=22

T1/2

CJ‘IeJIOBaTeJ'ILHO, KOHCTaHTa CKOPOCTH pCaKIIM1 paBHA
In2 n2

k =—%=—=0.0239 mun *.
29

T1/2

9



CKOpOCTb V p€aKIyu IEepBOro MopsaKa CBsA3aHa C KOHHQHTpaHHeﬁ ¢ pearcHra COOTHOIICHUCM

v=k-c,
TOT/1a KOHIIEHTPAIUs peareHTa, Ipu KOTOpoil ckopocTh peakuuu paBHa 0.011 mons/(1-MuH), paBHa
v _ 0011
c==-= = 0.460 momnb/m.
k  0.0239
Jlj1g peakuy nepBoro NopsiKa ClpaBeUIMBO COOTHOLLIEHUE:
c
In==k-t.
c
Torna nckomoe BpeMsi COCTaBUT
ln& n=2
t = —% = —04¢ = 4] .83 muH.
K 0.0239

Omeem: 41.83 MuH.

3amaua 5 (12 6ay710B)

5.1. 3akoH Ppa3sBCACHUA OCTB&J’ILI{& CBA3BIBACT CTCIICHb AU CCONMALIMH KHMCJIOTHEI C €€ KOHHeHTpaHHeﬁ

U KOHCTAHTOU JOUCCOLUAIINN .
2
aC
Kduc == OLZC '
l-a

[TycTh KOJIMYECTBO MPOIMOHOBOM KHCIOTHI B pacTBOpE ObLI0 vV MOJIb. O003HAUMM 32 X 00BEM
(B nuTpax) mobaBieHHOW BOAbL. Torma MOJSpHBIE KOHIIEHTPAIMM HCXOTHOTO M pa30aBIIEHHOTO

PacTBOPOB COCTaBJISIOT:
v

=— MOJIB/JL.
0.15

c1 c2 =

T 0.15+x
HOCKOHBKy 3HAYCHUC KOHCTAHTHBI AUCCOIIHAIIMM KHCIJIIOTBI HE€ 3aBUCUT OT KOHHCHTpaHI/H/I

pactBopa, BeIpazuM Kouc JUIsl ABYX pacCTBOPOB U IPUPABHIEM ITH BEJIMYUHBI:
0.012.v 0.022.y
_— K, =a%-C,= .
0.15 ouc 2 ™27 g15+x
0.012-v _ 0.02%.v,
015  0.15+x’

pewmuB ypaBHeHue, noayuum x = 0.45 1 mnum 450 ma. CymMapHbIil 00beM pa30aBIeHHOTO pacTBOpa

— 2 —
K()uc =ag- Cl -

coctaBut 600 mi.
[Tockonbky pH = — Ig[H*], a koHLEHTpaIUs KFOHOB BOJOPO/IA B PACTBOPE KUCIOTHI MOKET OBbITH
BBIPpAKCHA YCPC3 KOHUOCHTPALIUIO U CTCIICHD JUCCOLIMAINU CICAYIOIIUM o6pa30M:
[H]=a-c,
IoJry4acM 3HaUCHUC pH HCXOAHOT'O paCcTBOpa
pH1 = —Ig(auc1) = - 19(0.01-——) =-Ig0.067 — Igv = 1.18 - Igv.

B pactBope nocne pazbaBneHus:
pHz = —Ig(o2c2) = — |g(o.02.%) =—1g0.033 — Igv = 1.48 — Igv.

Takum oOpazom, mpu paz0aBlIeHUH PacTBOpa MPOMHOHOBOW KHUCIOTHI pH yBenwmuuTcs Ha

BEITUYHHY
pH2 — pH1=1.48 —Igv —(1.18 — Igv) = 0.3.

Omeem: 450 mu; pH yBennuutcs Ha 0.3.
5.2. 3akoH pa3Benenns OCTBaIb/Ia CBSA3BIBACT CTETIICHD TUCCOIMANNN KUCIIOTHI ¢ €¢ KOHIICHTpaIuei
M KOHCTAHTOU JUCCOIHAIIH:

a’C

Kduc:_ ~ (XZC '
l1-a
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ITycTh KOIMYECTBO XJIOPHOBATUCTOM KUCIIOTHI B pacTBOpEe OBLIO V MOJIb, @ 00BEM UCXOIHOTO
pactBopa coctasiisul V nuTpoB. Torna MonspHble KOHIEHTPAIMKA UCXOTHOTO M pa30aBIeHHOTO B JBa

pasa pacTBOPOB COCTABIISOT:
A%

cl: s —
2:V

0 ¢ = 0.5¢1 (MoaB/n).

v
\

[Tockonpky 3HayeHHME KOHCTAHTHI JMCCOLUMALMUU KHUCIOTHl HE 3aBUCUT OT KOHLECHTPALMHU
pacTBopa, BeIpazuM Koyuc A1 IBYX pacTBOPOB M MPUPABHSIEM 3TU BEJINYUHBI:

Kpue =02 -Cy = 0.0005% - ¢1; K, =0 -C,= a2® - 0.5¢1,
0.00052 - ¢1 = az? - 0.5¢1:

orcroma o2 = 0.00071 mm 0.071%.

[Tockonbky pH = — Ig[H™], a koHIIEHTpaLUs KFOHOB BOJOPO/IA B PACTBOPE KUCIOTHI MOKET OBITH
BBIp@)KEHA Yepe3 €€ KOHILIEHTPALIUIO U CTENEHb IMCCOLUALIUU CIEeAYIOIIUM 00pa3oMm:

[H]l=0a-c,
noiyyaeMm 3HaueHue pH ucxoaHoro pactsopa
pH1 = —|g(0tlc’1) = — |g(0.0005-01) = —Ig0.0005 - Igcl =3.30 - Igcl.
B pactBope nocne pazbaBieHus:
pH2 = -lg(a2c2) =—1g(0.00071 - 0.5 - ¢1) =—1g0.000355 — Igv = 3.45 — Igc:.

Takum 00pa3zoM, npu pazbaBiIeHUH PACcTBOPA XJIOPHOBATUCTON KUCIOTHI BABOE 3HaueHue pH

YBEJIUYMTCS HAa BEJIMUUHY
pH2 — pH1 = 3.45 — Igc1— (3.3 — Ige1) = 0.15.

Omeem: 0.071%; pH yBennuurcs Ha 0.15.
5.3. 3akoH pa3BeneHus OcTBalib/ia CBSI3bIBAET CTEMEHb TUCCOIMAIIMN KUCIIOTHI C €€ KOHIIEHTpaluuen
Y KOHCTAHTOM JAMCCOLUALINHN:

Koue = % ~a’C .

[TycTh KOTMYECTBO MOJHOBATUCTON KUCIOTHI B PAacTBOpPE OBLIO V MOJb, @ 00BEM HUCXOJIHOTO
pactBopa coctaisin V nuTpoB. Torna MosisipHbIE KOHIIEHTPAIIMH UCXOAHOTO U pa30aBIE€HHOTO B X
pa3 pacTBOPOB COCTABJISAIOT:

A% v

c1= — " c2=—=ci/x (Monp/m).

V xV

[ToCKOJIbKY 3HauYeHHE KOHCTAHTBHI MCCOIMAIIMK KHCIOTHI HE 3aBMCUT OT KOHIIEHTPAIMH

pacTBopa, BeIpasuM Koyue 17Is IBYX PacTBOPOB U NPUPABHAEM 3TH BEJIUYHHBI:
— 2 _ 2.V — 2 _ 2,V
K()uc =ag- Cl =aq ;’ K()uc =a; - CZ - (36{1) E’

at - %: (3a;)? %
pemuB ypaBHeHHe, noixydnM x = 9. PactBop Hamo pazbaBuTh B 9 pa3, o0beM pacTBopa Tocie
pa3baBieHus coctaBut 9V.
[Mockonbky pH = — Ig[H™], a KoHIIEHTpalKs KFOHOB BOJOPO/IA B PACTBOPE KUCIIOTHI MOKET OBITH
BBIpa)KEHA Yepe3 KOHIIEHTPAIUIO U CTENEHb AUCCOIHAINH CIeAYIOUIIM 00pa3oM:
[Hl=a-c,
noyiydyaeM 3HadeHue pH mcxomHoro pactsopa

pH1 = —lg(o1c1) = — Igos — lgca.
11



B pacrtBope nocie paz6aBieHust:
pHz = -Ig(azc2) = - 1g(3a1 3) = Ig(as2) = - Igos — Iges — 190.333.
Takum o6pazom, ipu paz0aBICHUH PACTBOPA MPOIMMOHOBON KUCIOTHI B 9 pa3 pH yBenmuuutcs
Ha BEJIMYUHY
pH2 — pH1 = — Igas — Igc1—19g0.333 + Igas + Igc: =—1g0.333 = 0.48.
Omeem: B 9 pa3; pH yBenuunrcs Ha 0.48.
5.4. 3axoH pa3BeneHus OcTBalib/ia CBSI3bIBAET CTENEHb JIMCCOIMAIIMN KUCIIOTHI C €€ KOHIICHTpaluen

U KOHCTAHTOU JUCCOIIUALINU:
aC
K()uc == (XZC '
1-a
[TycTp KONMM4YECTBO OPOMHOBATHUCTON KHCJIOTHI B pacTBOpPE ObUIO V MOJb, TOT/Ia MOJISIPHBIC

KOHOCHTpAaUU HCXOOAHOI'O U pa36aBJICHHOFO pacTBOPOB COCTABJIAKOT:
v

c1= 2= —— (Moib/n)
1= 01s 2~ 0325 '

HOCKOHBKy 3HAUCHHUC KOHCTAHTBbI JHCCOIHAIIMN KHCJIOTbBI HE 3aBUCHUT OT KOHUCHTpaLUKU

pacTBOpa, BhIpasuM Kauc IJI1 IBYX PACTBOPOB U IPHUPABHACM 3TU BEJIIMYUHBI:
2 v . — 2 v
Koo =0 -Cy = 0.00022 - == K, =03 -Cp= 02 - ——

1t 0.325
0.0002% . — = (122 - —
0.15 0.325

orcioga oz = 0.00029 umm 0.029%.
[Tockonsky pH = — Ig[H"], a KoHIIEHTpaLus HOHOB BOAOPOA B PACTBOPE KMCIOTHI MOXKET OBITh
BBIp@)XEHA Yepe3 €€ KOHIICHTPAIIMIO U CTETICHb JUCCOIUALNY CIEAYIOIIIM 00pa3oM:
[H]l=a-c,
noryyaem 3HaueHue pH ucxomHoro pactsopa
pH1 = —Ig(ouc) = — 19(0.0002 - ﬁ) = 2.88 — Igv.

B pactBope mocie pa36aBieHus:
pH2 = —lg(a2c2) = —1g(0.00029 -

v
0.325

) =3.05 - Igv.
Takum obOpa3zom, mpu pa3z0aBiIeHHUM pPacTBOpa XJIOPHOBAaTHCTOW KHCIOTHl 3HaueHue pH
YBEJUYUTCS Ha BEIMUUHY
H2 — pH1 = 3.05 - Igv— (2.88 — Igv) = 0.17.
Omeem: 0.029%; pH yBenuuntcst Ha 0.17.

3angaya 6 (16 6as10B)

6.1. Peakius HUTpUAA KalbIKs ¢ OOBIKHOBEHHOM BOJIOM:
CasNz + 6H20 — 3Ca(OH), + 2NHa1.

B tspxenoit Bome HeKoTopast yacTh aroMoB H 3amerniena neiitepuem D, mosTomy razooOpaznas
cMech MPOAyKTOB BMecTe ¢ ammuakoM NH3 Oyzaer BkItouaTh €ro pa3iuyHble JeHTEepHpOBaHHBIC
anasoru BILIOTh 10 NDas.

KonunuecTBo BemecTBa ra3oBoil cmecu:

v=pV/RT=101.3-4.892/(8.314 - 298) = 0.2 mMo0J1b.
Torma cpenHsis MonssipHasi Macca CMeCH
Mep=3.85/0.2=19.25 r/mob.
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Moib cMecH coiepKUT 1 Mob aTOMOB a30Ta U cyMMapHo 3 Mok atoMoB H u D. O603naunm
KOJIMYECTBO JIeUTepus 3a x, a KonudectBo H —3a y mous. Torna

x+y=3.

CpenHI010 MOJISIPHYIO MacCy CMECH MOYKHO BBIPA3UTh Kak

Mp=1-14+x-2+y-1=19.25.

Pemenne monmydeHHOW CHCTEMBI ABYX ypaBHeHH maeT x = 2.25, y = 0.75 (Mmonb). 3HauwT,
MOJIBHOE COOTHOUIEHHE MEXAY HM30TOIaMH BOJOPOJA U B aMMHUAKEe, U B UCXOIHON TSKENON BoJe
paBHO

D:H=x:y=225:0.75=3:1,
TO ecTh Ha 3 atoma D npuxoautcs 1 arom H. MosnbHbIE 1071 U30TONOB B KX CMECU COCTABJISIOT
x(D) =0.75, x(H) =0.25.

Paccmotpum 1 monb Tsxkenoit Boabl. B ee coctaBe 1 Moab aTOMOB KHCIIOpoAa (KaXKIAblid aTOM
O conepkuT 8 MPOTOHOB U 8§ HEUTPOHOB) K CYMMApHO 2 MOJIb aTOMOB M30TOIOB BOAOPO/IA:

v(D)=2-0.75=15, v(H)=2"-0.25=0.5 (Mo1b).

OO111ee KOJIMYECTBO IPOTOHOB B BOJIE PABHO

v(p) =8+ 1.5+0.5 =10 moup,
a KOJIMYECTBO HEUTPOHOB
v(n) =8 + 1.5 =9.5 moub.
CooTHollIeHHEe Yuciia MPOTOHOB U HEUTPOHOB cocTasisieT 10 : 9.5.
Peakuus Hatpus ¢ Boaoii:
2Na + 2H,O — 2NaOH + H»1

Peakuus popmanbaernia u Bogoposa:

CH20 + Hp — CH3OH,

KonuuectBo dpopmanbaerunaa:

v(CH20)=7.5/30=0.25 moub.

B pesynbTare peakuuu BocctanosieHus 0.25 monb popmanbaeruaa npucoeauHuin 0.5 Moiab
CMECH aTOMOB BOJIOPOJa, B KOTOPOM M30TOITHBIM COCTaB TaKOW ke, Kak U B TsDKEJIon Bozae. Macca
MIOJIy4E€HHOTO CIIHUpPTa:

m(CH3OH) = m(CH20) + m(cmecu DuH)=7.5+0.5-2-0.75+0.5-1-0.25= 8375r.
Omeem: p:n=10:9.5;8.38r.
6.2. Peakrus kapOua amOMUHUS ¢ OOBIKHOBEHHOH BOJTOM:
AlsCz + 12H20 — 4AI(OH)3 + 3CHat.

B tspxenoit Bose HekoTopast yacth aromoB H 3amenena neiitepuem D, mosTomy razoo0pazHas
cMech MPOAYKTOB BMecTe ¢ MmetaHOM CH4 OyneT BKiIrOYaTh €ro IeUTeprupoBaHHBIC AHAJIOTH BILJIOTH
10 CDa.

KonnuecTBo BelecTBa ra3oBoii cMecH:

v=pV/RT=101.3-6.114/(8.314 - 298) = 0.25 moJb.
Torpma cpenHss MosiipHasi Macca CMecu
Mep=4.8/0.25=19.2 r/™moub.
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Mounb cmecu conepxuT 1 mMonb aromoB yriaepoaa U cymmapHo 4 monb aromoB H u D.
O0603Ha4YMM KOJTMYECTBO AeWTepus 3a x, a konuuectBo H — 3a y mone. Torma

x+y=4.

CpenHioro MOJIIPHYIO MacCy CMECH MOKHO BBIPa3UTh Kak

Mep=1-12+x-2+y-1=19.2.

Pemenne momyueHHOW cHUCTeMBI IBYX ypaBHeHW# maer x = 3.2, y = 0.8 (monb). 3Haywr,
MOJIbHOE COOTHOIIICHHE MEX/ITy U30TOIIaMH BOIOPO/Ia U B METAHE, U B UCXOIHOM TSKEIION BOJIE PAaBHO
D:H=x:y=32:08=4:1,

TO ecTh Ha 4 atoMa D npuxoautcs 1 atom H. MosbHbIE 1011 H30TONOB B UX CMECU COCTaBIISIOT
(D) =2 =08, x(H) = - =02

Paccmorpum 1 monp BbgenuBuierocss meraHa. B ero cocraBe 1 mosib aroMoB yriepojaa
(xaxnprii atoM C comep:kut 6 MPOTOHOB U 6 HEUTPOHOB) U CyMMapHO 4 MOJIb aTOMOB HM30TOIOB
BOJOpOAA:

v(D)=4-08=3.2, v(H)=4-0.2=0.8 (mo1b).
OO111ee KOIMYECTBO MPOTOHOB B METaHE PaBHO
v(p)=6+3.2+0.8 =10 moub,
a KOJIMYE€CTBO HEUTPOHOB
v(n) =6+ 3.2 =9.2 mob.

CooTHolIeHrE YKcTa MPOTOHOB M HEUTPOHOB cocTasisieT 10 : 9.2.

Peaknus sTuiena ¢ Bogou:

C2Hs + H,O — C2HsOH.

KonuuecTBo 3THNIEHA:

v(C2H4) =2.1/28 = 0.075 momb.

B pesynbrare peakuuu 0.075 mons striieHa npucoeauHunn 0.075 mMonb BOIBI, B COCTaBe
kotopoi 0.15 Monp cMecu aTroMOB BOJOPOJIAa, B KOTOPOM M30TOIHBIN COCTaB TaKOM ke, KaK U B
TSDKENOM Bosie. Macca moJly4eHHOro CIupTa:

m(C2HsOH) = m(C2H4) + m(O) + m(cmecu D u H)=2.1 +0.075 - 16 +0.15 -2 - 0.8 +
+0.15-1-02=3.57r.

Omeem: p:n=10:9.2;3.57r.

6.3. Peakius HuTpuaa auTHs ¢ 0OBIKHOBEHHOW BOJIOMH:
LisN + 3H20 — 3LiOH + NHs1.

B tspxenoit Bome HeKoTopast yacTh aroMoB H 3amerniena neiitepueM D, mosTomy razoobpaznas
cMech MPOAyKTOB BMecTe ¢ ammuakoM NH3 Oyzer BkItouaTh €ro pa3iuyHble JeHTEepHUpOBaHHBIC
anasoru BILIOTE 10 NDas.

KonnuecTBo BelecTBa ra3oBoi CMECH:

v=pV/RT=101.3-11.006/(8.314 - 298) = 0.45 mob.
Torna cpennsst MoasipHas Macca cCMecu
Mep =8.46/0.45 = 18.8 r/mMob.
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Moib cMecH coiepKUT 1 Mob aTOMOB a30Ta U cyMMapHo 3 Mok atoMoB H u D. O603naunm
KOJIMYECTBO JIeUTepus 3a x, a KonudectBo H —3a y mous. Torna

x+y=3.

CpenHI010 MOJISIPHYIO MacCy CMECH MOYKHO BBIPA3UTh Kak

Mp=1-14+x-2+y-1=188.

Pemenne momyueHHOW cHUCTEMBI IBYX ypaBHeHW# maer x = 1.8, y = 1.2 (monb). 3Haywr,
MOJIBHOE COOTHOUIEHHE MEXAY HM30TOIaMH BOJOPOJA U B aMMHUAKEe, U B UCXOIHON TSKENON BoJe
paBHO

D:H=x:y=18:12=3:2,
TO ecTh Ha 3 atoMa D npuxoautcs 2 atoma H. MonbHbI€ 1011 H30TONOB B UX CMECU COCTABJISIOT
x(D) = 0.6, x(H) =0.4.

Paccmotpum 1 monb Tsxkenoit Boabl. B ee coctaBe 1 Moab aTOMOB KHCIIOpoAa (KaXKIAblid aTOM
O conepkuT 8 MPOTOHOB U 8§ HEUTPOHOB) K CYMMApHO 2 MOJIb aTOMOB M30TOIOB BOAOPO/IA:

v(D)=2-0.6 =12, v(H)=2"-0.4=0.8 (Mob).

OO111ee KOJIMYECTBO IPOTOHOB B BOJIE PABHO

v(p) =8+ 1.2+ 0.8 =10 mob,
a KOJIMYECTBO HEUTPOHOB
v(n)=8 + 1.2 =9.2 mob.
CooTHolleHrE Yncia IPOTOHOB U HEUTPOHOB cocTasisieT 10 : 9.2.
Peakuus Hatpus ¢ Boaoii:
2Na + 2H,O — 2NaOH + H»1

BoccTranosnenue aieroHa BOJOpPOJIOM:

CH3-CO-CHs + Hz — CHs—CH(OH)—CHs,

KomnuecTBo anerona:

Vv(C3HeO) =17.4 / 58 = 0.3 mMob.

B pesynbrare peakuuu BocctaHoBiaeHus 0.3 Moisp aneroHa npucoenuHwin 0.6 Moiab cMecu
aTOMOB BOJOpPOJla, B KOTOPOM H3O0TOIIHBIM COCTaB TaKOM K€, KaK M B TsOKeNodW Boje. Macca
MIOJIy4E€HHOTO CIIHUpPTa:

m(C3H70H) = m(C3HeO) + m(cmecu DuH)=17.4+0.6-2-0.6+0.6-1-04= 18.36T.
Omeem: p:n=10:9.2; 18.36.
6.4. Peakrus kapOua KaJbIus ¢ OOBIKHOBEHHOH BOJIOM:
CaC> + 2H,0 — Ca(OH). + CoHa1.

B tspxenoit Bose HekoTopast yacth aromoB H 3amenena neiitepuem D, mosTomy razoo0pazHas
cMech MPOJYKTOB BMecTe ¢ aneruieHoM CzH2 OyneT BKiIIOYaTh €ro pa3jinyHble AeUTepHpOBaHHbIE
aHAaJIOT .

KonnuecTBo BelecTBa ra3oBoii cMecH:

v=pV/RT=101.3-9.783 /(8.314 - 298) = 0.4 mob.
Torpma cpenHss MosiipHasi Macca CMecu
M =10.72 /0.4 = 26.8 r/mMoOB.
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Moinb cMmecH COIEpKUT 2 MOJb aTOMOB yriepoaa M cymmapHo 2 moib aromoB H u D.
O0603Ha4YMM KOJTMYECTBO AeWTepus 3a x, a konuuectBo H — 3a y mone. Torma

x+y=2.

CpenHI010 MOJISIPHYIO MacCy CMECH MOYKHO BBIPA3UTh Kak

Mp=2-12+x-2+y-1=26.8.

Pemenne momy4eHHOM cucTeMbl ABYX ypaBHeHuil maer x = 0.8, y = 1.2 (moinp). 3Hauwur,
MOJIBHOE COOTHOILIEHUE MEX/ly N30TOIAMU BOJOPO/A U B ALIETUIIEHE, U B UCXOJHOW TSKEION BOJIE
paBHO

D:H=x:y=08:12=2:3,
TO ecTh Ha 2 atoMa D npuxoautcs 3 atoma H. MonbHbI€ 1011 H30TONOB B UX CMECU COCTaBJISIOT
x(D) = 0.4, x(H) =0.6.

Paccmorpum 1 Monb anerunena. B ero cocraBe 2 mMoap aTOMOB yriepoja (Kaxblii aTom
COJIEPKUT 6 MPOTOHOB U 6 HEUTPOHOB) M CYMMApPHO 2 MOJIb H30TOIIOB BOJIOPO/IA:

v(D)=2-0.4=0.8, v(H)=2"-0.6=1.2 (Mo1p).

OO111ee KOJIMYECTBO IPOTOHOB B AIIETHJIEHE PAaBHO

v(p) =12+ 0.8 + 1.2 = 14 Mo,
a KOJIMYECTBO HEUTPOHOB
v(n) =12 + 0.8 = 12.8 mob.

CooTHollIeHHEe YuCiia MPOTOHOB U HEUTPOHOB cocTasisieT 14 : 12.8.

Peakumst okcuna dpocdopa ¢ Bojok:

P205 + 3H20 — 2H3POa.

KonuuecTBo BemecTBa okcuaa gpocdopa:

v(P20s) = 35.5/ 142 = (.25 moub.

B pesynbrare peakiuu 0.25 monb okcuna hochopa npucoeauHmwm 0.75 MOJIb TSHKETOM BOJIBI,
B cOCTaBe KOTOpoil Haxoausaochk 0.75 MOIb aTOMOB KHCIIOPOAA U CyMMapHO 1.5 MoJib cMecu aTOMOB
D u H. Macca nony4uennoit ¢ochopHON KUCIOTHI:

m(H3PO4) = m(P20s) + m(O) + m(cmecu D u H) =
=355+075-16+15-2-04+15-1-0.6=49.6T.

Omeem:p:n=14:12.8;49.6T.

3agaya 7 (18 6assioB)

7.1. ITpu 0OpaboTKe MCXOMHOTO TaJIOTEHHUJIA CUJILHBIM OCHOBAHUEM IPH HArpEeBaHUM MPOUCXOIUT
o0pa3oBaHMe JABYX M30MEPHBIX AIKEHOB, IPUYEM B Clyyae HTHJIaTa HaTpHs MpeodiaasaeT mpoayKT
JIMMUHHUPOBAHHUS MO TMpaBWwily 3aiilieBa, a B ciiyuyae mpem-OyTuiarta Kajaus MpeoOialaronium

IMPOAYKTOM PCAKIIUU ABJIACTCA TCpMHHaHLHLIﬁ AJIKCH:

H;C CH;0H,t  H3C
CH=CH-CH; + C,H;ONa ————> C=—=CH-CH; + NaBr + C,H;OH
H;C Br HC
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H;C C,H, 0H,t H3C
CH CH=CH; + t-CHgOK ————>= CH-CH=CH, + KBr + C4H,OH
H3C Br HC o g

OTiersieHre TajJoreHOBOAOPOAA OT rajoreHalikaHa JOJDKHO HpOTeKaTh ¢ 00pazoBaHUEM
HauboJee 3aMeIIEHHOrO ajlkeHa B COOTBETCTBUU C MPAaBHIIOM 3aiilieBa (¢ oOpa3oBaHHEM ajikeHa A).
OnHako eciu OCHOBaHHE IPOCTPAHCTBEHHO HATPYXKEHO, Kak mpem-OyTHIIAT, TO €My CJIOXHO
aTakoBaTh [IPOTOH MU HauboJee 3aMEeIIEHHOM aToMe yriiepoaa (HauMeHee TUAPOreHU3UPOBAHHOM).
B paHHOM ciydae MOpOTOH MPEUMMYIIECTBEHHO OTILEIUISIETCS OT Haubojiee MPOCTPAHCTBEHHO
JOCTYITHOTO aToMa yIliepoa, 4YTo MPUBOAUT K 00pa3oBaHMIO ajikeHa B.

[Ipu oxucnennu A obpasyeTcst cMech alleTOHA M YKCYCHOM KHMCIIOTBI, a IpU OKUCiIeHuu B —

CMECh N30MAacCIISTHON KHCIIOTHI U YTUJIEKHUCIIOrO ra3a:

H,C 0
5 :C:CH—CH3 + 6KMnO, + 9H,S0, —> SCH3ECH3 + 5CH;COOH + 6MnSO, + 3K,SO, + 9H,O
H,C
H;C H3C
CH-CH=CH, + 2KMnO, + 3H,S0, —=  CH-COOH + CO, + 2MnSO, + K,SO, + 4H,0
H;C H,C
[Tpu BoccTaHOBIIEHUH alleTOHA 00pa3yeTcs MPONaHo-2:
i Pt oH
CH;CCH; + H, —> CH;CHCH;,
B pesynbrare peakiuu HM30MACISHOW KHUCIOTHI C MPOMAHOJIOM-2 0o0pasyercs TpeOyemblil
CJIOXKHBIHN 2¢up:

H,C OH . HC
3 I H \ _CH;4
CH-COOH + CH;CHCH; —=  CH=COOCH{_ '’ + H,0
H,C H,C 3

7.2. IIpu 00pabOTKE MCXOMHOTO TATOTEHH/IA CHILHBIM OCHOBAHUEM IPH HArPEBAHUH TPOUCXOIHUT
o0Opa3oBaHMEe JBYX M30MEPHBIX aJIKEHOB, IPUYEM B Cllydae 3THJIaTa HATpHs MPeoOIaaeT MPOIyKT
JIMMUHUPOBAHUS MO TMpaBwily 3aiilieBa, a B ciiyyae mpem-OyTuiarta Kajaus HpeoOialaroinium
IIPOJYKTOM PEAKLMHU SIBJIAECTCS TEPMUHAIBHBIN AJIKEH:

H;C C,Hs0H,t H3C

CH CH-CH; + C,H;ONa ———————>= C=—CH-CH; + NaBr + C,H;0H
H3C Br HC
H,C C,H,0H,t  H3C

CH CH=CHj; + t-C;HyOK —————> CH-CH=CH, + KBr + C4H,OH
HC By H;C

B

OTmienyieHre TajaoreHoBOIOpoJa OT rajioreHajkaHa JOJDKHO NpOTeKaTh ¢ 00pa3oBaHHEM
HaunOosee 3aMeIEHHOTO aJIKeHa B COOTBETCTBUU C TPaBMIIOM 3aiflieBa (c 00pa3oBaHUEM ajkeHa A).
OnHako eciu OCHOBaHHE MHPOCTPAHCTBEHHO HArpyXeHO, Kak mpem-OyTHIAT, TO €My CIIOKHO
aTakoBaTh MPOTOH MPH HauboJee 3aMeIEHHOM aToMe yIiiepoaa (HauMeHee IHIpOreHU3UPOBAaHHOM).
B naHHOM cilydyae TpPOTOH NPEMMYIIECTBEHHO OTLICIUISETCS OT Haubojee NpPOCTPaHCTBEHHO
JOCTYITHOTO aToMa YIJIepo/a, YTO MPUBOJUT K 00pa3oBaHUIO ajikeHa B.

ITpu oxucnennn A obpasyercss CMeCh alleTOHAa M YKCYCHOM KHCJIOTHI, a IPU OKHCIeHuu B —

CMECh M30MAaCIISIHOM KUCIIOTHI U YTJICKUCIIOTO Ir'a3a:
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H,C
\ 1

5 C==CH-CH; + 6KMnO, + 9H,80, —= 5CH;CCH, + 5CH;COOH + 6MnSO, + 3K,SO, + 9H,0

H,C

H,C H,C
\
:CH—CH=CH2 + 2KMnOy + 3H,80, —>  CH-COOH + CO, + 2MnSO, + K,80, + 4H,0
H;C H,C
[Tpu BoccTaHOBIIEHUU alleTOHA 00pa3yeTcst MPOonaHou-2:
OH
I Pt I
CH3CCH3 + H2 —— CH3CHCH3
B pesynbraTe peakiiuu yKCyCHOU KUCIIOTHI C TPOIIAHOJIOM-2 00pa3yeTcst TpeOyeMbIi CIT0KHBIH
a¢up:
OH H' _CH,
CHy"COOH + CH;CHCH; —=  CHyCOOCH{_ " + H,0
3
7.3. IIpu 06pabOTKE UCXOMHOTO TAIOTEHHU]IA CHILHBIM OCHOBAHUEM IPH HAIPEBAHUH MPOUCXOIHUT
o0pa3oBaHKE JABYX M30MEPHBIX AIKCHOB, MPUYEM B Cllydae ITHIIATa HATPHs MPeo0aiacT IpoayKT
JIMMUHUPOBAHUS IO TpaBWily 3aiilicBa, a B cliydyac mpem-OyTHiaaTa Kajius peo0siaJaroiium

IIPOYKTOM PEAKLIUHU ABJISIETCS IPYTOM AJIKEH:

H3C C,H;0H,t  H3C

CH=CH=CH,CH; + C,H;ONa ————> C=—=CH-CH,CH; + Nal + C,H;OH
H3C 1 H3C A
H3C C,HyOH,t  H3C

CH=CH=CH,CH; + t-C;HyOK ——————> CH-CH=CHCH; + KI + C4HoOH
H3C 1 H3C B

OTmiernyieHre TajJoreHoBOIOpoJa OT TalloTeHalkaHa JOJDKHO TPOTEKaTh ¢ O0pa3OBaHHEM
HauboJee 3aMeIIEHHOrO aJIkeHa B COOTBETCTBUU € MIPAaBUJIOM 3aiilieBa (C oOpa3oBaHHEM ajikeHa A).
OnmHako eciii OCHOBaHME MPOCTPAHCTBEHHO HArpy)Xe€HO, KakK mpem-OyTHIAT, TO €My CIIOKHO
aTaKkoBaTh MPOTOH IPH HauboJIee 3aMEIIEHHOM aToMe yriiepoaa (HanMeHee THIPOTeHU3NPOBAHHOM).
B nmaHHOM cilydae TPOTOH TNPEMMYIIECTBEHHO OTHICIUISIETCS OT HamOojee MPOCTPAHCTBEHHO
JOCTYITHOTO aToMa YIJIepo/ia, YTO MPUBOIUT K 00pa3oBaHUIO alkeHa B.

[Ipu oxucnenun A ob6pa3yeTcsi CMECh alleTOHA U MPOTTMOHOBOM KUCIIOTHI, a MpU OKKUcIieHnu B
— CMECh U30MACIISTHOM M YKCYCHOM KHCJIOT:

H;C 0

\ 1]
5 C==CH-C,H; + 6KMnO, + 9H,SO, —> 5CH;CCH; + 5C,HsCOOH + 6MnSO, + 3K,80, + 9H,0
H,C

H,C H,C
\

5 :CH—CHZCHCH3 + 8KMnO, + 12H,80,— 5 CH-COOH + SCH;COOH +
H,C H,C

+ 8MnSO, + 4K,SO, + 12H,0

Kap6oHoBBIE KMCITOTHI HE BOCCTaHABJIMBAIOTCS BOJOPOJIOM, a IPU BOCCTAHOBJICHUM alleTOHA
oOpa3syercs pOIaHoII-2:
(0] OH
I Pt I
CH;CCH; + H, ——> CH;CHCH;
B pesynbrare peakiuu H30MAcIASHOM KHUCIOTHI C MPOMaHOJIOM-2 o0pasyercs TpeOyemblit
CIIOKHBIN 2PUp:
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H,C OH . HC
SANN i H \ _CH,
CH-COOH + CH;CHCH; —=  CH=COOCHI_ ° + H,0
H,C H;C 3

7.4. ITpu 0OpabOTKE MCXOMHOTO TAIOTEHHU/IA CUJILHBIM OCHOBAHUEM IPH HArPEBAaHUH MPOUCXOIUT
o0pa3oBaHHe ABYX M30MEPHBIX AIKEHOB, IPUYEM B Clydae ATHJIaTa HaTpHs MpeoliaagaeT mpoayKT
JIMMMHUPOBAHUS 10 NpaBWiIy 3aiilieBa, a B cCilyyae mpem-OyTuiara Kajaus IpeoOiIaJarolum

IIPOJYKTOM PEAKLUH SIBIISETCS APYTOM alIKeH:

H3C C,Hs0H,t  H3C

CH=CH-CH,CH; + C,H;ONa ————> C==CH-CH,CH; + Nal + C,H;OH
H3C 1 H3C A
H3C C,HOH,t  H3C

CH=CH=CH,CHj + t-C4HyOK ———> CH-CH=CHCH; + KI + C,H;0H
H3C 1 H3C B

OTmieryieHre TajloreHoBOIOpoJa OT TalloTeHalkaHa JOJDKHO TPOTEKaTh C O0pa3oBaHHEM
HanboJee 3aMEeIEHHOTO aJIKeHa B COOTBETCTBUU C TIPABWIIOM 3aifiieBa (Cc 00pa3oBaHHEM ajkeHa A).
OnHako eciii OCHOBaHME NPOCTPAHCTBEHHO HArpy)Xe€HO, Kak mpem-OyTHIAT, TO €My CIIOKHO
aTakoBaTh IPOTOH MPH HanboJIee 3aMEeIIEHHOM aToMe yIiiepoaa (HauMeHee THIPOreHU3NPOBAHHOM).
B nmaHHOM cilydae TpPOTOH NPEMMYIIECTBEHHO OTLICIUISETCS OT HamOojee NPOCTPAHCTBEHHO
JOCTYITHOTO aToMa YIJIepo/Ia, YTO MPUBOIUT K 00pa3oBaHUIO ainkeHa B.

[Ipu oxucnenun A oO6pa3yeTcsi CMECh alleTOHA U MPOTTMOHOBOM KUCIIOTHI, a MPpU OKKUcIieHnu B
— CMECh U30MACIISTHOM U YKCYCHOM KHUCJIOT:

H;C 0

\ 1
5 C==CH-C,H; + 6KMnO, + 9H,SO, —> 5CH;CCH; + 5C,HsCOOH + 6MnSO, + 3K,80, + 9H,0
H,C

H;C H;C,
\

s CH-CH=CHCHj, + 8KMnO, + 12H,SO,—5 CH-COOH + 5CH;COOH +
H,C H,C

+ 8MnSO, + 4K,SO, + 12H,0

Kap6OHOBI>Ie KHCJIOTBI HC BOCCTAHABJIMBAOTCA BOAOPOAOM, a IMPHU BOCCTAHOBJICHUHN all€TOHA

oOpa3yercs IMpoIaHoI-2:
o OH

I Pt I
CH3CCH3 + Hz —_—> CH3CHCH3
B pesynbrare peakiuy M30MACISHOM KHCIOTBHI C MPOMAHOJIOM-2 o0pasyercs TpeOyemblit
CIIOKHBIN 2PUp:

OH ot CH,

I -
CH;CH,COOH + CH3CHCH; —=  CH;CH,COOCH., = + H0

3

3anauya 8 (18 6as10B)
8.1. Paccunrtaem konmdectBo okcuaa azota(lV), KoTopslil BEIAETUIICS TPU PACTBOPEHUH 00Opasia
cynb(huaa B a30THOM KUCIIOTE:

2NO2 + 2KOH — KNO3 + KNO2 + H20,
v(NO2) = v(KOH) =3 - 0.85 = 2.55 mob.
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Ecnu npeamnonokuTs, 4To CTENEHb OKUCICHNUS X B PEAKLIUU C A30THOU KUCIIOTON HE MEHSETCH,
B3aUMOJEUCTBHE CyIb(HIA C KHCIOTOH MOXKHO IPEAICTABUTH CIEAYIOIINUM 00pa3oM:
t
AgsXS; + 20HNO3 — XNOs + 3AgNO; + 2H,SO4 + 16NO,T + 8H,0

X MOJIb 16x
16x = 2.55,
x =0.16 MmoI1B,
M(AQ3XS2) =67.8/0.16 = 424 r/monb,

M(X) = 36 r/monb. Takoro Merasuia HeT.
Torma npeanonoxkum, 4YTo TpH 00pabOTKE a30THOW KHUCIOTOW CTENEeHb OKHUCICHUS X
MOBBICKIIACH J10 +2:

t
AgsXS: + 22HNO3 - 3AgNO; + X(NOs)2 + 2H2504 + 17NO,T + 9H20
X 17x
17x = 2.55,

x=0.15 MoIB,
M{(AQ:XS2) =67.8/0.15 =452 r/moisb,

M(X) = 64 r/mMoI1b, 3TO ME/Ib.
Coemunenne — AQaCuSy. Ipu oxucinennn AgzCuS2 B TOKE KUCIIOPOAA BBICTSETCS CEPHUCTHIN
ra3 SOz:

800°C
AgsCUS; + 2.50; — 3Ag + CuO + 25021
0.15 0.3

CepHHUCTBIN Ta3 pearupyeT C IbIMSAIICH a30THOM KHUCIOTOM ¢ OOpa3oBaHHUEM OECIIBETHBIX

KpucTamuioB — ruapocyiibparta HuTpo3mwia NOHSO4 (HuTpo3niIcepHoit KUCIOTHI):

SO7 + HNO3 — NOHSOq4
0.3 0.3

B no6asnennom k NOHSO4 pacTBOpe mienoun comaepxuTest
v(KOH) =c - V=23.0-0.250= 0.75 MoJb.
[IporekaroT peakuuu:

NOHSO4 + 3KOH — K2S04 + KNO2 + 2H20,
y 3y y y

NOHSO,4 + 2KOH — KHSO4 + KNO7 + H-0.
0.3-y 2(0.3-y) 0.3y 0.3—y

v(KOH) =3y + 2(0.3-y) = 0.75,
y = 0.15 moub.
Macca 00pa3oBaBIIIerocst pacTBOpa:
m(pactBopa) = M(NOHSO4) + m(KOH p-p) =0.3 - 127 + 250 - 1.14 =323.1 .

MaccoBble JIOJIH BEIIECTB B PacTBOPE:
o(K2S04) = 0.15 - 174 / 323.1 = 0.081 (8.1%),
®(KHSO4) = 0.15 - 136 / 323.1 = 0.063 (6.3%),
®(KNOy) = 0.3 - 85/323.1 = 0.079 (7.9%).

Omeem: Cu; 8.5 % K2S04, 6.6% KHSO4, 14.5% KNO-.
8.2. Paccunrtaem konmdecTBo okcuaa azota(lV), KoTopslil BEIAETUIICS TP PACTBOPEHUH 00Opasiia
cynb(huaa B a30THOM KUCIIOTE:
2NO; + 2KOH — KNO3 + KNO2 + H>0O
v(NO2) =v(KOH)=c - V=4.25-1.2 = 5.1 mob.
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Ecnu npeamnonokuTs, 4To CTENEHb OKUCICHNUS X B PEAKLIUU C A30THOU KUCIIOTON HE MEHSETCH,
B3aUMOJEUCTBHE CyIb(HIA C KHCIOTOH MOXKHO IPEAICTABUTH CIEAYIOIINUM 00pa3oM:
t
CuXS; + 20HNO3 - Cu(NOs)2 + X(NO3)z + 2H2S04 + 16NO,T + 8H,0

X 16x

16x =5.1,
x =0.32 moI1B,
M(CuXS») =55.2/0.32 =172.5 r/monb,
M(X) = 44.5. Takoro Merajia HeT.

Torma npenmonokum, 4yTo HpU 00pabOTKE a30THOM KHUCIOTOW CTENEeHb OKHUCIeHUs X

MMOBBICHJIACE JI0 +3:

CuXS; + 22HNO3 5 Cu(NO3)2 + X(NO3)3 + 2H2S04 + 17NO,T + 9H,0

X 17x

17x=5.1,
x=0.3 MoJp,
M(CuXS;) =55.2/0.3 = 184 r/moib,
M(X) = 56. D10 x*ene30.

Coemunenue — CuFeS;. ITpu okucnenun CuFeS; Beiaensercs cepHucTbiid ra3z SO»:

[}

500°C
2CUFeS; + 6,502 ——5 2CUO + Fez0s + 45021,
0.3 0.6

CepHHUCTBIN ra3 pearupyer ¢ IbIMsIIeld a30THON KHUCIOTOW ¢ oOpa3oBaHMEM OECIIBETHBIX

KpuctaioB — rugapocyibdara HuTpo3uina NOHSO4 (HuTpo3uIcepHoil KUCIOTHI):

SOz + HNO3 — NOHSO4
0.6 0.6

B no6asnennom k NOHSO4 pacTBOpe 11e51041 COAEPKUTCS
v(KOH) =c -V =4.25-0.4 = 1.7 moJb.

[Iporekaror peakuuu:
NOHSO4 + 3KOH — K3S04 + KNO2 + 2H0
y 3y y y
NOHSO4 + 2KOH — KHSO4 + KNO2 + H20
0.6-y 2(0.6-y) 0.6~y 0.6~y

v(KOH) =3y +2(0.6 —-y)=1.7,
y = 0.5 mob.

Macca 00pa3oBaBIIIerocs pacTBopa:
m(pactBopa) = M(NOHSO4) + m(KOH p-p) =0.6 - 127 + 400 - 1.19=552.2 1.

MaccoBble 10J11 BEIIECTB B pacTBOpE:
®(K2S04) =0.5- 174/ 552.2 = 0.158 (15.8%),
©(KHSO4) = 0.1 - 136/ 552.2 = 0.025 (2.5%),
®(KNO2) = 0.6 - 85/552.2 = 0.092 (9.2%).
Omeem: Fe; 15.8 % K2SO4, 2.5% KHSO4, 9.2% KNO:.
8.3. Paccunraem konnuectBo okcuaa azota(lV), KOTOpbIil BbIIEIMIICS TPU paCTBOPEHUH Cylibduaa B
a30THOU KHCJIOTE:

2NO2 + 2KOH — KNO3 + KNO2 + H20,
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v(NO2) =v(KOH) =c - V=6.5-0.8 = 5.2 mo7b.
Ecnu npeanonoxkurh, 4TO CTENEHb OKUCICHHS X B pEaKLUH C a30THOW KUCIOTOW HE MEHSIETCA,
B3aMMOJICHCTBHE CYJIb(PHIA C KUCIOTOW MOKHO TIPECTABUTH CIEAYIONUM 00pa3oM:
CUX5S3 + 30HNOz - Cu(NO3)s + 2X(NO3)2 + 3H2S04 + 24NO;T + 12H,0.

X MOJIb 24x
24x =5.2,
x =0.22 MoI1B,
M(CuX2S3) = 54.4 /0.22 =247 r/moib,
M(X) = 44. Takoro meraia HET.
Torma mnpennonoxuMm, 4YTo MpU 0OpabOTKE A30THOW KHCJIOTOW CTEMEeHb OKHCICHUS X
MOBBICHIIACH 110 +3:

CUX2Ss + 34HNO; — CU(NO3)2 + 2X(NOg)s + 3H2504 + 26NO,™ + 14H,0.
X 26x

26x =5.2,
x=0.2 MOJB,
M(CuX>S3) =54.4/0.2 =272 r/moib,
M(X) = 56. D10 x*ene30.

Coemunenune — CuFe;Ss. Ilpu okucinennn CuFe Sz Beimensercs cepHucTsiii raz SO2:

°C
CUFesSs + 502 ——s CuO + Fe;03 + 35051,
0.2 0.6

CepHUCTBII Ta3 pearupyer C XJIOpOM B MPUCYTCTBHM Karalu3aTopa ¢ 0Opa3oBaHHEM
OeCLBETHOM JKUIKOCTH — XJIOpHCTOro cynbhypuia SO2CIy:

kamdopa

SO, + Cl; —— SO.Cl;
0.6 0.6

B no6asnenrom k SO2Cl, pactBope mienoun coaepKutTcst
v(KOH) =c -V =6.5-0.3 =1.95 moJb.
[IporekaroT peakuuu:

SO2Cly + 4AKOH — K3S04 + 2KCI + 2H20,
y dy y 2y

SO,Cl, + 3KOH — KHSO4 + 2KCI + H20.
0.6-y 3(0.6-y) 0.6y 2(0.6-y)

v(KOH) =4y + 3(0.6 —y) = 1.95,
y = 0.15 morb.
Macca 06pa3oBaBIIerocsi pacTBopa:
m(pactBopa) = m(SO2Cl,) + m(KOH p-p) =0.6 - 135+ 300 - 1.27 =462 .
MaccoBblIe JI0JTU BEIIECTB B PacTBOPE:
®(K2S04) =0.15 - 174 / 462 = 0.056 (5.6%)
o(KHSO:) =0.45 - 136/ 462 = 0.133 (13.3%)
o(KCl)=1.2-74.5/462 =0.194 (19.4%)
Omeem: Fe; 5.6 % K2SOs, 13.3% KHSO4, 19.4% KCI.
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8.4. Paccunraem konmdecTBo okcuaa azota(lV), KoTopslil BRIACTHIICS TPU PACTBOPEHUH 00Opasia
cynb(huaa B a30THON KUCIIOTE:
2NO2 + 2KOH — KNO3 + KNO2 + H-20,
v(NO2) =v(KOH) =c - V=4.0-0.925 = 3.7 mou1b.
Ecnu npeanonoxkurh, 4TO CTENEHb OKUCICHHS X B pEaKLUH C a30THOM KUCIOTOW HE MEHSIETCS,
B3aMMOJICHCTBHUE CYJIb(PHIA C KUCIOTOW MOKHO TIPEICTABUTH CIEAYIONUM 00pa3oM:
XsFeSs + 40HNOs — 5XNO3 + Fe(NO3)s + 4H>S04 + 32N0,T + 16H,0.

X MOJIb 32x
32x = 3.7,
x =0.12 mo71B,
M((XsFeSs) =50.4 /0.12 = 420 r/moib,

M(X) =47.
Takoro Merasta HeT (OJIM3KHI IO Macce TUTAH HE MOXKET UMETh CTCTICHb OKUCIICHUS +1).
Torma mnpeanonoXuM, 4YTo NHpH OOpabOTKE a30THOM KHCJIOTOH CTENEHb OKHUCICHHS X

IMOBBICUJIACH 0 +2:

XsFeSs + 50HNO3 — 5X(NO3)2 + Fe(NO3)s + 4H2S04 + 37NO,™ + 21H0.
X 37x

37x =37,
x=0.1 moup,
M(Cu"X2"S3) =50.4 /0.1 = 504 r/momb,
M(X) = 64. D10 Me/Ib.
Coenunenne — CusFeSs. ITpu okucnenun CusFeSs Beinensercs cepauctslii ra3 SO2:

°C
2CUsFeSs + 29/202 =5 10CUO + Fe;03 + 8S0;1
0.1 0.4

CepHucTBIf Ta3 pearupyer ¢ XJIOpPOM B TNPUCYTCTBUM Karaiuzaropa ¢ 0oOpa3oBaHHEM
OeCLBETHOM JKUIKOCTH — XJIOpHCTOro cyibhypuia SO2CIy:

kamdopa

SO, + Cl; —— SO.Cl2
0.4 0.4

B no6asnenrom k SO2Cl, pactBope mienoun coaepKutTcst
v(KOH) =c -V =4.0-0.325 = 1.3 moub.
[IporekaroT peakuuu:

SO,Cly + 4AKOH — K3S04 + 2KCI + 2H20,
y dy y 2y

SO2Cl2 + 3KOH — KHSO4 + 2KCI + H20.
0.4—y 3(0.4-y) 0.4-y 2(0.4—y)

v(KOH) =4y + 3(0.4-y) = 1.3,
y = 0.1 mob.
Macca 06pa3oBaBIIeTOCs pacTBOpa:
m(pactopa) = m(SO2Cl;) + m(KOH p-p) =0.4-135+325-1.18 =437.5 1.
MaccoBblie JI0JTU BEIIECTB B PacTBOpE:
®(K2S04) =0.1- 174/ 437.5 = 0.040 (4.0%),
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o(KHSO4) =0.3-136/437.5=0.093 (9.3%),
o(KCIl)=0.8-74.5/437.5=0.136 (13.6%).
Omeem: CU; 4.0 % K2S04, 9.3% KHSOq4, 13.6% KCI.
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