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3anmaua 1.137. Cmech a3oTa 1 BOAOPOIa BBEJIH B alllapar AJIA CHHTe-
3a amMmuaka. [losyyeHHYIO Ha BBIXOJ/le CMeCh ra3oB oobemom 1,344 i
(H. y.) mpomycTuIu HaJ pacKkajleHHBIM okcugom meau(Il), mpu sTom mac-
ca Tpyoku ¢ oxkcuzom menu(Il) ymenbimunace Ha 0,96 r. 3aTrem ocras-
IIYIOCSA CMeCh I'a30B IPOIYCTUNIM HaZ (DOCHOPHBIM aHTUIAPUAOM, IIOJY-
yuB Ha BeIxoge 0,448 i rasa (u. y.). OnpenenuTte cocTaB ra3oBoii cmecu,
B3STOM AJIs1 CHHTe3a aMMuaKa (B MOJIb), ¥ BBIXOJ aMMHUaKa.

Pemenue
1. Hanumrem ypaBHEHUS PeaKIIUM:

N, + 3H, =252 oNp,; 1)
2NH, + 3Cu0 < 3Cu + 3H,0 + N, ; @)
H, + Cu0 £ Cu + H,0; ®3)

P,0, + 3H,0 = 2H,PO,. (4)

Peaknuu (2) u (3) mpoTekaioT B TpyOKe, a (4) — Ipu MPOMyCKAHUN
cMecH rasoB (a30T ¥ BOAAHOM nap) HaJ HochopHBIM aHTUAPULOM.

2. OmpefensieM KOJHYECTBO BeIlleCTBa a3oTa B HCXOAHOM cmecH,
YUYUTHIBas, UTO KOJIUUECTBO BEI[eCTBa a30Ta Ha BHIXO/le PABHO €T0 KOJIH-
YeCTBY B UCXOMHOM CMeCH, TaK KakK II0 ypaBHeHUIO (2) aMMuaK mpeBpa-
1mraeTcs B a30T:

0,448 n
n(N,)= ——"— _ =0,02 moJb.
(N2) 22,4 1/mMonb ’
3. YMeHbIlleHre MacChl TPYOKU CBSI3aHO C yAAJIEeHNeM KUCJI0poAa U3
OKCcHua:

n0)= -2 _ 0 06 moxs.
16 r/monb
4. Ilycts B peaxiuu (1) mpopearupoBaJjio X MOJb BOJZOPOZA, a OCTa-
JIOCh Y MOJIb BOZOPOZA, IIPU 3TOM 00pasoBaJioch 2/3x MOJIb aMMuaka. 13
ypaBHeHuii (2) u (3) BEIPpAa3uM KOJUUYECTBO BEIleCTBa ATOMOB KHCJIOPOAa
yepes KOJIMYECTBO BellleCTBA aMMMAaKa M BOJOPOZA M COCTABUM aJre6-
pauuecKoe ypaBHEHUe:

2/3x + 3/2+y=0,06 unu x +y = 0,06.

CrnenmoBaTenbHO, HCXOMHAA cMech comepskasia 0,06 moab Bogopoza.

5. OmpegensieM BBIXOJ aMMuaKa B peakmuu (1).

W3 x mosb azoTa obpasyercss 2xX MOJb aMMUAKa, U IPUA 9TOM Pacxo-
nyercs 3x MoJib Bogopoza. Ilocsie cuTe3a aMMuaKka B rasoBOI CMeCH CO-
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mepsxutcs (0,02 — x) moab asora, (0,06 — 3x) moss Bogopoaa. Beipasum
CyMMAapHBIH 06'beM Ira30BOi cMecHU IOCcJie CUHTe3a aMMHUaKa:

(0,02 — x + 0,06 — 3x + 2x) - 22,4 = 1,344.

Permras ypaBuenue, naxogum, uto x = 0,01 mosab. CiregoBarenbHo, B
peaknuu cuaTesa noaydero 0,02 mMousbp amMMUaKa, a TEOPETUUECKU U3
0,02 moapb azora MokHO moayunTh 0,04 MoIb aMMuaKa:

0,02 -
N(NH;y) = 0.04 - 100 % =50 %.
Orser: n(Ny) = 0,02 mons; n(H,) = 0,06 mons; n(NHg) = 50 %.

3amaua 1.143. 'uapasuH Ipu yMepeHHOM HarpeBaHUHU pasjiaraer-
cs, obpadyss aubO cMech HPOCTHIX BEIECTB, JMOO CMeCh IIPOJYKTOB
JUCIPOIOPIVOHUPOBaHUA a3oTa. HeKoTophle MeTaLIbl YCKOPAT OLHY
U3 9TUX Peaknuii, apyrme — obe yKasaHHble peakuuu. IIpu mosHOM
DPasIOKeHUM TUAPAasuHa B IPUCYTCTBUU METAJJINYECKOTO poaus odpa-
3yercs rasosas cMmech mioTHocThio 0,260 r/x (1 atm, 227 °C). B anaso-
TUYHBIX YCJIOBUSX B IPUCYTCTBUU MeIU 00pa3yeTcs CMech IJIOTHOCTHIO
0,418 r/n. Mcmonb3oBanue KobaabTa IPUBOIUT K 00pa30BaHUIO Ia30BOM
CMeCH C OTHOCUTEJIHHOI IIJIOTHOCTHIO 10 renuio 4,8. [IpuBenuTe ypaBHe-
HUS PEaKIUil PasIOKeHUs TUApasuHa. YCTAaHOBHUTE, KaKWe MeTaslJIbl
KaTaJIU3UPYIOT KAKAYI0 U3 YKas3aHHBIX peakinuii. OTBeT mOATBEpPAUTE
pacuetamu. Kakoit MmeTasn KaTaausupyet obe peakinuu? Kakosa B aToM
ciaydae MOJIsIpHAsI JOJsS THAPasWHa, paclagaiolerocs Ha IPOCThIE Be-
mecTBa? YcraHoBUTe 00BEMHBIH cocTaB (% ) rasoBBIX cMeceil, IpuBe-
JI€HHBIX B YCJIOBUU.

Pemenue
1. YpaBHeHU peaKInii:

N,H, £ N, + 2H,; 1)

3N,H, £ N, + 4NH,. @)

2. HaxomuMm MoOJspHBIE MacChl Ia3oBBIX cMeceii, 00pasyoIuXcs
IIPY KUCIOJb30BAHUU PA3HBIX METAJJIOB, UCXOIA U3 IIJIOTHOCTEM:

M = pV,, (upu 227 °C V,, = 41,08 j1/mM0u1B).

Karanusarop poxuii: M = 0,260 r/x - 41,03 s1/mous = 10,667 r/moub.
Karanusarop meas: M = 0,418 r/n + 41,03 1/monb = 17,15 r/mob.
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MounsapHyI Maccy cMecH, OJYyYEeHHOM B IPUCYTCTBUY K0obaibTa, Ha-
XOIVM I10 OTHOCUTEJIbHOM IIJIOTHOCTH:

M =4r/monb * 4,8 =19,2 r/moub.

3. OupezensieM CpefHIO MOJISIPHYIO MAcCy CMeCHU, [IOJYUYEHHOH 110
ypaBHeHUoO (1):

M= % = 10,667 (r/Mo1B).
CpaBHHUBas ¢ pe3yJIbTAaTOM 9KCIIEPUMEHTA, JeJlaeM BBIBOJ, UTO PeakK-
muio (1) xaTaausupyeT POAUIA.
4. AHAJIOrMYHO HAXOJUM MOJIAPHYIO Maccy CMeCH, IOJYYEeHHOH B
peaxmuu (2):

M=28:1+17:4 . 17:4 _ 19,2 (r/moup).

Karanusarop peaknuu (2) — KoGanbT.

5. MoasipHasi Macca CMeCH rasoB, IIOJIYUY€HHOM B IPUCYTCTBUM MeIH,
UMeeT IPOMEeXKYTOUHOe 3HaUeHUe, CIe0BATeIbHO, Meb MOKEeT KaTaJIu-
3UPOBATh 00€ PEaKI[VH.

6. OnpengesnM MOJIAPHYIO JNOJIIO TMApPAs3¥MHA, PacHafalonierocs Ha
IIPOCTHIE BEI[eCTBA IIPU UCIO0Jb30BaHNN MEJHOTO KaTajansaropa.

ITycts umeerca 1 moss rugpasuna. Eciu mo peakmuu (1) pacmagaet-
cd X MOJIb THAPAa3uHa, To Mo peakiuu (2) ero pacnagaercs (1—x) MoJib.

B pesysibraTe 00erx peakiuii o6pasyeTrcs 2x MOJIb BOJOPOAA, % (1-x) moab

1 4 5
amMMuaka, (x + 3 (1-x)) moxb azoTa. Becero (gx + g) MOJIb Ta30B.

CocraBuM ypaBHeEHUe JJIA pacueTa cpefHel MOJAPHOI Macchl cMecu
U PEeIInM ero:

2.2x+17-é(1—x)+28(x+1(1—x))
3 3
=17,15;

4.5
3 3
x=0,15, uau 15 %.

6. [lnsa HaXOKAeHUs 00bEMHOr0 COCTaBa Ta30BOM CMECH, IOJIyUeH-
HOH ¢ yuacTHeM POAus, IPUHUMAEM, UTO KOJUUYECTBO BEI[eCTBA TU/-

1
pasuHa paBHO 1 moub. Torma mo ypasrerwuio (1) @(N,) = 3= 0,333, a

o(H) = 2 = 0,667.
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AHanornyHo HaxXoAUM 00'bEMHBII COCTAB Ia30BbIX CMeCel, II0JIyYeH-
HBIX C yUYaCTHeM K00aJbTa U MeJIu.
KaranusaTop — K006auabT:

O(NH) = £-0,800;  (Ny) = £= 0,200.

Ecnn karanusaTop — Menb, YUUTHIBaeM 00e PeaKIUy, IPUYEeM II0
peaxuuu (1) pacagaercs 15 % rugpasusna, a mo peakuyu (2) — 85 % :

- 0,30 - .
(Hy) 0,15+0,30+ 0,283+ 1,133 0,161;

0,15+ 0,283
= 2 2 =0,232;
O(N>) 0,15+0,30+ 0,283+ 1,133 0,23

@(NH;) = 1,133 =0,607.
0,15+0,30+ 0,283+ 1,133

OrBerT: peaknuio (1) xkaranusupyer Rh, peaknuio (2) — Co, oGe
peaknuu — Cu; 15 %; ma Cu: ¢(H,) = 0,161, ¢(N,) = 0,232, ¢(NH;) =
= 0,607; ma Rh: ¢(N,) = 0,333, ¢(H,) = 0,667; ma Co: (NH;) = 0,800,
¢(N,) = 0,200.

3amaua 3.32. Oupegenure TemaoBoi 3 (HeKT peakuu CIKUTAHUA
50 r TepmuTa (cMech aMIOMUHNA U Kejle3Hol okanunsl Fe;0,), ecnu sH-

ransnun obpasoanua Fe;O, u Al,05 cocraBusaior —1117,0 xIl»x/Monb

u —1676,0 x/{°K/MOJIb COOTBETCTBEHHO (CMeCh B3ATa B CTEXHOMETPUUE-
CKOM COOTHOIIIEHUN).

Pemenue
1. Haouiiiem ypaBHeHUTEe PeaKIluN:

3Fe,0, + 8Al = 9Fe + 4A1,0,.

TepMUT UCHOJB3YIOT JJIsI CBAPOUHBIX PAabOT, TAK KAK IPHU ero IOJ-
JKWTAQHUU BBIJEJNSETCS OOJIbIIOe KOJUYECTBO TEIJIOTHI M Pa3BHUBAETCH
BBICOKAs TeMIlepaTypa.

8
2. ITycrs B cmecu (tepmurte) n(Fe;04) = x Moss, Torga n(Al) = 3%, 2
4
n(Al,03) = 3x.
3. CocraBisiem ajirebpanuyecKkoe ypaBHEHUE:
232x +27 - Sx =50,

orcioga x = 0,164 mMoib;
n(FezO04) = 0,164 mons, n(Al,03) = 0,219 mousb.



710 Perenne HEKOTOPBHIX YCJIOKHEHHBIX 337124

4. OmpegesnsieM TemJIOBOM a)heKT peaKIuu:

AH,=0,219 - (-1676) - 0,164 - (~1117) = 183,9 (x[I).
Orser: AH, =-183,9 x]lx.

3amaua 3.50. IIpu cropanuu 6 r srana Beigenunoch 312 xllxx. Ilpu
cropanuu 34,4 r cMecu ieHTaHa u renrtasa Beigenmiaochk 1680 k[xx. Kakoso
MOJISIDHOE COOTHOIIIEHWE IIeHTAaHA W TelTaHa B CMECH, eCJIU H3BECTHO,
YTO B TOMOJIOTMUYECKOM PAAY aJKAHOB SHTAJIBINSA CTOPAHUSA YBEJIUUNBA-
erca Ha 660 k][:x Ha KaxAbli Moas CH,y-rpynm?

Pemenue
1. OnpepesisieM SHTAIBIINIO CTOPAHUSA 3TAHA II0 TEPMOXUMUYECKOMY
YPaBHEHUIO:

C,H, (r.) + 202 (r.) = 2CO, (r.) + 3H,0 (x.) + Q.

IIpu cropauuu 6 r sTaua Beigenserca 312 kll2k, ciieqoBaTeabHO, IPU
cropaunuu 30 r sTana Beigeaurca 1560 xI[x.

2. PaccunTbiBaeM 3HTAJIbIINIO CropaHud IIEHTaHa U reriTaHa, y4mThbI-
Bad, uTo Ha 1 Mosb CH,-rpynn sHTaIBINSA CTOPAHUA YBEININBAETCA HA

660 x]:x.
AHZFop (C;H;,) = 1560 + 660 - 3 = 3540 (x[I>x/Mo0Jb);
AHZmp (C;H,¢) = 1560 + 660 + 5 = 4860 (xx/Mmo0ub).

3. HaiineM KoIuuecTBO BellleCTBA KasKJOTO ra3a B CMeCH.
IIyers n(CsH;,) = x mons, n(C;H;¢) = y MosB, TOTAA COCTABUM CHC-
TeMy YpaBHEHU!II:

72x + 100y = 34,4
{ 3540x + 4860y = 1680

Pemras cucremy ypaBHeHUH, HAXOLUM:
x = 0,2 moxs, y = 0,2 Mosb.
4. HaxonuM MOJISIDHOE COOTHOIIIEHYE r'a30B B CMECH:
n(C;H;,) : n(C;H;6)=0,2:0,2=1:1.
OrBert: n(CsH;y) : n(C;Hig)=1:1.
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3amaua 4.72. Ileuraxmopun docdopa maccoit 2,085 r ocToOpoKHO
BHecau B 200 r 15 % -HOTO pacTBOpa KapOOHaTa HATPUA, IPU ITOM a3 He
BBIZeJsAICSA. Hanuimure ypaBHeHNE PEaKIMU U PACCUYUTANTE MAaCCOBYIO
noxio ruapodochara HaTpUA B IOJIYYeHHOM pPacTBOpPeE.

Pemenue
1. Hanuiiem ypaBHEHVE DeaKIIUN:

2PCl, + 14Na,CO, + 8H,0 = 2Na,HPO, + 14NaHCO, + 10NaCl.

2. Paccunraem kosnnuecTso Bemecrsa PCly; u Na,CO4:

_ 2,085 _ .
n(PCly) 508.5 1/mons 0,01 moxb;

n(Na,CO,) = % = 0,28 Mos.
CnenosarensHo, Nay,COz B3AT B M36EITKe, pacueT Haxo Bectr 1o PCl;.
3. Haxoqum KoJIMuecTBO BelecTBa U Maccy rugpodocdara HATPUA:
n(Na,HPO,) = n(PCl;) =0,01 mous;
m(Na,HPO,) = 0,01 moxns * 142 r/mons = 1,42 1.

4. PaccyuThiBaeM MaccoBYIO H0J0 ruapodocdaTa HaTPpUA B pacTBOpe:

w(Na,HPO,) = ﬁ =0,007, mru 0,7 %.
r s T

Orset: w(Nay,HPOy) = 0,7 %.

3anaua 4.73. OmpegennTe Maccy HUTPUIa MArHUA, IIOBEPTIIIErocs
IOJITHOMY PAa3JI0XKEHHUI0 BOJOM, €CIU IJIA COJIe00pa30BaHUA C MIPOAYKTA-
MU rupposansa morpebosanaocsk 150 mi 4 % -HOM CONMTHON KUCIOTHI (P =
=1,02 r/mim).

Pemenue
1. CocTaBUM ypaBHEHUS PEAKITUI:

Mg;,N, + 6H,0 = 3Mg(OH), + 2NH; (1)
Mg(OH), + 2HCI = MgCl, + 2H,0; 2)
NH, + HCl = NH,CL. (3)

2. Ilpumem, uro n(MgsN,) = x mous, Torga n(Mg(OH),) = 3x mousb,
n(NHjy) = 2x Mois, ny(HCL) = 6x mons (ypaBreHue 2), ng(HCl) = 2x mosb
(ypaBHeHue 3).
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3. HaXO,E[I/IM KOJIMYECTBO BeIlleCTBa XJIOPOBOAOPOAA B COJITHOM KHC-
Jiore:

_ 150 mn-1,02r/Mma- 0,04 _
HCl) = =0,1 .
n(HCI) 36.5 1/mos 0,168 moan

4. Haxoqum KOJIMYECTBO BEIeCTBA U MACCy HUTPHU/ A MATHUA:
6x + 2x=0,168; x = 0,021 moun,
cirepoBarenbHo, n(MgsNy) = 0,021 moxs;
m(Mg3N,) = 0,021 moxns + 100 r/mons = 2,1 .

Orser: m(MgsN,)=2,1r.

3anaua 4.84. Cynashug meranna MeS (MeTala IPOABIAET B COEIU-
HEHUAX CTENeHU OKUCJIeHuA +2 u +3) Maccoii 4,4 T TOJBEPIIN O0KUTY
B 130BITKe Kuciopoza. TBepAbIil 0CTaTOK PACTBOPUIIN B TOUHO PACCUUTAH-
HOM oO0Bbeme 37,8 % -HO a30THOI KuCIOTHI. MaccoBas J0JId COIU B IO-
JIyueHHOM pacTtBope coctaBuia 41,7 % . [Ipu oxJaaKkgeHUU 3TOr0 PACTBO-

pa Beinasio 8,08 r KpucTaLIoruapaTa, a MaccoBas J0JIs COJIM B PaCTBODE
ymenbmIniack 5o 34,7 % . YcranoBute GopMyay KPUCTALIOTHPATA.

Pemenue
1. CocTaBUM ypaBHEHUS PEaKIIUii:

4MeS + 70, = 2Me,04 + 480,; (1)
Me,0, + 6HNO, = 2Me(NO,), + 3H,0. 2)

2. Ilycrs n(MeS) = x monb, a M(Me) = y r/mons. Beipazum maccet
BemiecTB 1o ypaBHeHusm (1) u (2):

m(Me,03) = 0,5x(2y + 48);
m(Me(NOy)3) = x(y + 186);
m(HNO;) = 189x;

1
mq(p-pa) = 08397; = 500x.

O6masa Macca IIOJIYUYeHHOI'O pacTBOpa Mmy(p-pa) CKJajblBaeTcA U3
Macchl OKCHZA 1 MacChl PaCTBOPa a30THOI KUCJIOTHL M, (p-pa).
3. [l HaXO0KAEHUA X U J COCTABJISEM U PelllaeM ypaBHEHUe:

m(Me(NOy),)

; 0,417 = x(y +186)
m,(p-pa)

500x + 0,5%(2y + 48)

0,417 = y = 56.
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CremoBaTesbHO, UCXOMHBIN cyabhun — FeS.
Haxonum x (n(FeS)):

m 44r
= ; F = L] =0, .
n n(FeS) 88 r/mons 0,05 mosb

4. B pactBope comepsxkutrca 12,1 r (242 - 0,05) Fe(NOy);, Haiinem
OTCIOJIa MAcCCy IOJIYUeHHOTO PACTBOpA:

12,1
my(p-pa) = 5 4’11; =29T.

IIpu oxynakaeHUn dTOTO pacTBopa Bhimao 8,08 r Kpucraaaoruapa-
Ta, ¥ Macca pacTBOpa U3MEHUJIACK:

mg(p-pa)=291r - 8,08 r=20,92r.
5. Haxozum maccy Fe(NO;); B ocraBiemes pacrsope m’(Fe(NOs)3) u
B Beinasinem ocagxe m”(Fe(NOj),):
m’(Fe(NO3)3) = 20,92 - 0,347 = 17,26 1;
m”(Fe(NO3)3) =12,1r— 7,26 r=4,84r.
6. Haxoqum maccy BOABI B KPUCTAJJIOTHApATE U ompenesaseM Ghop-
MYJIy KPUCTAJJIOTUIpATA:
m(H,0) =8,08-4,84r=3,24r;

n(Fe(NOy)3) : n(H,0) = % : % -1:09.

CiuenoBatensHO, hopmysta kpuctamaorngpara Fe(NOg); « 9H,0.
OrBerT: Fe(NO3); + 9H,0.

3anaua 4.85. B HaACHINMEHHBINT BOAHBIN pPacTBOP OpOMUIA KaJIbIIUI
maccoit 80 r nob6aBusu 20 r 6e3BoHOI cosn. [TosyueHHYIO cMech Harpe-
JIM IO TIOJTHOT'O PACTBOPEHUSI COJIH, a 3aT€M OXJIAAMJIN IO UCXOMHOM TeM-
nepaTtypsl. B pesysnbsrare oxyaxkgeHua Beinano 41,5 r ocagka KpucTai-
sgorugpata. KakoBa dopmysa KpUCTAIJIOTAAPATA, €CAU U3BECTHO, UTO
HACBIIIEeHHBIH pacTBop cogep:xut 58,7 % 6GesBogHOM conu?

Pemenue
1. Haiizem maccy 6poMua KaJdbIlusa B PACTBOPE IIOCJ€e A0OABJIEHUA
0e3BOSHOM COJIM:

m,(CaBr,)=80r - 0,587 +20r=67r.
2. Haiizem Maccy pacTBOpa IOcJe OXJIaKIeHnA:
m(p-pa)=80r+20r—41,5r=>58,5r.
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3. OupefenuM Maccy COJIM B PACTBOPE IIOCJIe OXJIAMKACHUA:
my(CaBry) = 58,51 + 0,587 = 34,3 .
Orcroza MOKeM HailTh Maccy OpoMuga KaJblusa B OCaJKe:
mgy(CaBry) =67r—34,3r=32,7r.

4. Onpe,uem{eM KOJIMYEeCTBO BeIlleCTBa 6pOMI/I,E[a KaJbud U BOABI B
Kpucrajjaorugpare:

ng(CaBr,) = % = 0,164 moub;

mgy(H,0)=41,5r-32,7r=8,8T;

_ 8,8 _
ng(H,0) 18 r/moms 0, 489 moub.

5. Ompegenum GopMysTy KPHCTALIOTHAPATA:
n3(CaBry) : ny(H,0)=0,164:0,489=1: 3.
OrBer: CaBr, - 3H,0.

3anmaua 4.105. Beruncaure maccy remrarugpara cysabdara HaTpud,
KOTOPHIH Hamo nobaButh K 200 r 15 % -HOro pacrsopa HuTpara 6apus I
nonyuenus 5 % -HOro pacTBopa cyJabdara HATPUA.

Pemenue
1. Haouiiem ypaBHEeHUEe PeaKIluu:

Na,S0, * TH,O + Ba(NOy), = BaSO,| + 2NaNO; + TH,0.

YT06BI HOJYUUTH PACTBOP CyJab(daTa HATPUA, HYKHO, YTOOBI KpHC-
TaJJIOTHAPAT OBLI B3AT 6 U30blMmie, TAK KAK OH PACXOJyeTcsa Ha 00paso-
BaHMe ocangKa u 5 %-Horo pacrsopa. Hurpar Gapus, ciefoBaTelbHO,
IIpopearupyeT IOJTHOCTHIO, II0 HEMY HaJo BECTH pacder.

2. Haxogum KonudecTso BemjecTBa Ba(NOs),:

200r-0,15 _
n(Ba(NOs),) = 261 t/moms 0,115 moub.
CilemoBaTesibHO, HAa €T0 IOJHOE OCaKJeHNe B Buje cyabbara 6apus
Tpebyercs 0,115 MoJIb KPUCTANLIOTUAPATA, IPU 9TOM B 0CaZ0OK BHIIAAET
26,8 (0,115 -+ 233) BaSO,.
3. [lnst Toro YTOGHI MONYUYUTh 5 % -HBII pacTBOp cyabdara HATPUd,
noTpebyeTcs elle X MOJb KPUCTAJIOTHAPATA, B KOTOPOM COZEPIKUTCSA
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142x r GesBogHOI cosu. Beipasum macey 5 % -HoOro pactBopa cyibdara
HATPUA:

200 + (0,115 + x) - 268 — 26,8 = 204 + 268x.

4. CocraBisgeM aaredpanuecKoe ypaBHeHUe:

_ 142x _
0,05 30112687 orciona x = 0,079 mous.

5. Haxogum Maccy KprcTaLioruapara:
m(Na,SO, - TH,0)=(0,115+0,079) - 268 = 52 (r).

OrBer: m(Na,SO, + TH,0)=52r.

3anmaua 4.209. Beruucaure pH 0,1 M pacTBopa cepHUCTO KUCIOTHI,
ecin K, =1,66 - 102, K, =6,31 - 10°8. C yueToM IpuBeJJEHHBIX KOHC-
TAHT AUCCONMAIUY PACCUMTANTE [Js IpOLiecca TUAPOJKU3a Cyab(ura

HATPWA II0 MePBOH CTYNeHN KOHCTAHTY I'UPOJIN3a, CTEIIeHDb I'UPOJIN-
3a u pH 0,01 M pacrtBopa aToit cosu.

Pemenue
1. Ceprucrasa xkuciaora H,SO; — KucioTa cpefHeil CUIBI, TUCCOIH-
UpyeT B BOJHBIX PACTBOPAX IPEUMYII[eCTBEHHO 10 IIEPBOU CTYIIeHN:
H,SO; = H* + HSO, .

2. Tlo 3akony pasBeseHus OcCTBaJbJja BBIYUCJIAEM KOHI[EHTPAIUIO
nouoB H' u pH pacrsopa:

c(H") = JKqc; c(H')= J0,0166-0,1 — 4,07 - 10°2;
pH = —lg c(H*); pH = -1g 4,07 - 1072 =1,39.

3. T'upponus cyabdura HATPUA IPOTEKAET 110 IIePBOIl CTYIIEHU B CO-
OTBETCTBUU C yPABHEHHUEM:

Na,S0, + HOH = NaHSO, + NaOH;

SO2” + HOH = HSO; + OH".
4. HaxoquMm KOHCTAHTY U CTEIIeHb 'MAPOJIN3a CYJIb(PUTa HATPUSA:

K,-Xw, g -_10M _q58.107
K, 6,31-10-%

h=/I§ = |L58.1077T _ g g7. 103,
c 10-2
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5. Onpenensem pOH u pH pactBopa couu:
¢(OH")=he;  ¢(OH7)= 3,97 - 1073 - 102= 3,97 - 1075;
pOH = -1g ¢(OH"); pOH = —1g 3,97 - 1075 =4,40;
pH =14 -4,40 = 9,60.
Orset: pH=1,39; K.=1,58 - 107%; h = 3,97 - 1073; pH = 9,60.

3amaua 5.82. K 200 r pacrBopa ¢ MaccoBoii foJseil cyabdara me-
nu(11) 16 % npuanau 200 r pacTBOpa ¢ MacCoBO# LoJe XJI0pUaa Kalus
29,8 % . Ilony4yeHHBIH PACTBOP MOABEPTJIN BJIEKTPOJU3Y C MWHEPTHBIMU
JIEKTPOaMHU. DJIEKTPOJIN3 3aKOHUYNIN, KOTLa MaccoBas oA Cyabdar-
WOHOB B PacTBOpe cTaja paBHOM 5,61 % . PaccuuraiiTe Mmaccy nmponyx-
TOB, BBIAEJIUBIINXCSA HA DJIEKTPOJAX.

Pemenue

1. Ilpu cauBaHUY PACTBOPOB XMMHUYECKOI'0 B3ANMOIEHACTBUSA He IIPO-
UCXOAUT. B pacTBOpe NPUCYTCTBYIOT U XJOPWUA Kajus, U Cyabdar me-
nu(Il). OGe conmu mogeepraroTcs saeKTpoaudy. Ha KaToge BoccTaHaBIn-
BAIOTCA CHAYAJIa MOHBI MEQU U TOJIBKO I10CJIe IIOJIHOT'0 BOCCTAHOBJIEHUS
MeAu HauMHAaeT BOCCTAHABIMBATHCA BOZA, a Ha aHO/E OKUCJISAIOTCS TOJIb-
KO XJIOPUJ-UOHBI:

Karox: Cu?t +2é¢ — Cu; 2H,0 +2e — H,! + 20H.

Anop: 2C1" — 2e — Cl,1.

CymmapHoe ypaBHeHue sjaekTposausa KCl:

2KCl + 2H,0 = H,! + Cl,! + 2KOH.

3. Haxogum kosmuecTBO BemmecTBa cyiabdata menu(Il) m xmopuzma
KaJus B ICXOLHOM PacTBODE, a TaKKe KOJUYECTBO BeIl[eCTBA BBIAEJIUB-
MINXCA XJIOpa ¥ MeJu:

_200r-0,16 _
n(CuS0O,) 160 1/mons 0,2 moub,

orciona n(Cu) = n(CuSO,) = 0,2 mMoub;

200r-0,298

n(KCl) = 74,5 r/Moub

= 0,8 mours,
orciona n(Cl,) = 0,4 Mosb (110 ypaBHEHUIO BIEKTPOIN3A).

4. TpeamonoxuM, 4T0 00€ COMU PABJIOKUINCH TOJHOCTHI0. IlepBo-
HAYaJIbHO IIPU BJIEKTPOJIN3e BOCCTAHOBJIEHMIO moasepraercs 0,2 mMoub
MOHOB MeJ¥, 9TOMY COOTBETCTBYeT OKucJeHre Ha aHozxe 0,4 MOJIb MOHOB
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xjopa. icxommoe KorruecTBO MOHOB XJopa — 0,8 moub, 3Hauut, 0,4 MOJIb
MOHOB XJIOpa OYAYT OKUCJIATHCA Jajiee IapaJiiebHO C BOCCTAHOBICHUEM
BOJBI HA KaTOJe, II0CJIe TOTO KaK BCA MeAb BeigeauTcsa. KoauuecTBo
BeII[eCTBa BOAOPOA, BEIAEJIUBIIErOCs IPHU 3JEKTPOJIN3e BOAbI, OyaeT
B 2 pasza MeHbIIIe, YeM MOHOB XJIopa (CM. CyMMapHOe ypaBHeHue), T. €.
0,2 MoJIb.

5. OmnpegensieM MacChl BBIAEIUBIINXCS XJI0Pa, MeIU U BOLOPOIA:

m(Cl,) = 0,4 moss *+ 71 r/moub = 28,4 T;
m(Cu) = 0,2 monp * 64 r/monb = 12,8 1
m(H,) = 0,2 moss * 2r/mMonb = 0,4T.
CymMapHasa Macca BBIJEJIUBIINXCS IPOSYKTOB:
m(upox.)=28,4r+12,8r+0,4r=41,6r.

6. OnpepgessieM Maccy pacTBopa IOCJe JEKTPOIN3a 0 KOJIUIECTBY
BetecTBa cyabdar-uoHoB (0,2 M0JIB):

0,2 mosib - 96 r/MoNB _ 342.2 1
0,0561 =

m(p-pa) =

W3meHeHMe Macchl pacTBoOpa:

Am(p-pa) = 400 r — 342,2 r = 57,8 1, UTO IPEBHIIIIAET MaCCy BBIZE-
nauBIIHXCS MpoayKToB (41,6 1), ciemoBaTebHO, SJIEKTPOJIN3Y MOABEPT-
JIach JIOTIOJTHUTEJIHHO BOJA:

DJIEKTPOJIN3

2H,0 Hyt + 0,1,

7. Haxoqum Maccy ¥ KOJIMYeCTBO BEIeCTBA BOJbI, KOTOPAsA MOABEPT-
JIach 3JIEKTPOJIU3Y:

m(H,0)=57,8r—41,6 r= 16,2 1;

16,21
H,0)= —>2=L_ -0, .
n(H,0) 18 7/ wors 0,9 mosn

8. Haxoqum KOJIMYeCcTBO BeIecTBa U MacCy KUCJIOPOAa U BOJOPOAA,
BBIJEJIUBIIUXCA IIPU 3JIEKTPOJIXN3€ BOABI:

n(0,) = 0,5n(H,0) = 0,45 mMonb;
m(0,) = 0,45 moub * 32 r/Moub = 14,4 1;
n/(H,) = n(H,0) = 0,9 mous; m’(H,) = 0,9 moss *+ 2 r/mMoab = 1,8T.
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BoiuncauM cyMMapHyYI0 Maccy BOLopoaa:
m,(H,)=0,4r+1,8r=2,2r.

Orser: m(Cu) = 12,8 r; m(Cl,) = 28,4 r; m(0,) = 14,4 r; m(H,) =
=2,2r.

3amaua 5.83. dnexrponusy moaseprau 5,1% -Hbll pacTBOp HUTpaTa
cepebpa maccoit 1000 r. ITpu saTrom Ha Katone Beigenauniaocsk 10,8 r Berre-
crBa. 3aTeM B aseKTposusep pobaBuau 500 r 13,5 % -HOro pacrsopa
xaopupga mexu(Il) u pacTBOp CHOBA MOABEPTJIN SJIEKTPOINIY IO BBIAEIIE-
HUS Ha aHoze 8,96 i (u. y.) rasa. KakoBbI MaccoBbIe O BEI[ECTB B
KOHEUHOM pacTBope?

Pemenue
1. CocraBuM ypaBHEHNE 3JI€KTPOJN3a PaCTBOpPA HUTPaTa cepedpa:

9JIEKTPOJIN3

4AgNO, + 2H,0 4Ag + 0,1 + 4HNO,.

2. Paccunraem kosnuectBo BemjectBa AgNO; B ICXOZHOM pacTBope

(ny), MO BEPTIIErocs 3JIEKTPOIU3Y (1) X OCTABIIErocs B PACTBODPE (1,):

1 . 1
no(AgNOy) = % = 0,3 MO,

n,(AgNO,) = n(Ag) = % = 0,1 mous;

ny(AgNO;) = 0,3 moas — 0,1 Mo = 0,2 MOJIB.

3. Ocrasmuiica AgNO; pearupyer ¢ f06aBJIeHHBIM XJOPHUIOM Me-
nu(II):
2AgNO; + CuCl, = 2AgCl| + Cu(NOg),.
4. Paccunraem KonudecTBo BemjecTBa CuCl,, KOTOPEIil GbLT f00aBIEH

K pactBopy AgNOj; (n,), npopearuposain ¢ AgNO; (n,), ocrancs B pac-
TBOpE IOCJe PeakIuu (1n,):

500 r-0,135

no(CuCly) = 135 r/monb

= 0,5 MmoJb;

n,(CuCl,) = 0,5n(AgNO;3) = 0,5 - 0,2 moub = 0,1 Mmoub;

ny(CuCly) = 0,5 mons — 0,1 Mmoub = 0,4 MOJIB.
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5. YpaBHeHue snexkTpoausa xaopuzna menu(Il):

9JIEKTPOJIN3

CuCl, Cu + Cl,1.

IIpeanoso:xum, UTO PU 3JIEKTPOIN3E PABIOKUICA BECh XJIOPU]] Me-
nu(Il), r.e. 0,4 moas. ITpu sTom o6pasyercs 0,4 mosb xaopa. Onpenenum
obbem rasa (. y.):

V(Cl,) = 0,4 mous * 22,4 n/monb = 8,96 .

9TO COOTBETCTBYET YCJIOBUIO 3aa4¥, 3HAUUT, APYTHE dIEKTPOJIUTH-
ugeckue nporeccsl (asexTponus Cu(NO,),, H,0) He mpoucxogumn.

6. Onpe,uem{eM KOJMYECTBO BeEIlleCTBa W MAacCCy BeIleCTB, HaXOo4d-
IIMXCA B pacTBOpPE IIOCJI€ BTOPOTI'O 3JIEKTPOJIM3a:

n(HNO;) = n;(AgNO;) = 0,1 moub;
m(HNOg) = 0,1 moap * 63 r/momns = 6,3 T3
n(Cu(NOjy),) = 0,5n,(AgNO;3) = 0,1 moub;
m(Cu(NOs),) = 188 r/mous + 0,1 mosns = 18,8 1.

7. PaccunThIBaeM Maccy pacTBOPa U MacCOBBIE [IOJIY BEIeCTB B HEM:
m(p-pa) = 1000 + 500 — m(Ag) — m(0,) — m(AgCl) — m(Cu) — m(Cl,);
m(p-pa) = 1500 - 10,8 — (0,025 - 32) — (0,2 - 143,5) — (0,4 - 64) —

-(0,4 - 71)=1405,7 (r);

w(HNO,) = % - 100 % = 0,45 %;

w(Cu(NOy)y) = o2 L+ 100 % = 1,34 %.

Orser: w(HNOZ)= 0,45 % ; w(Cu(NOs),) = 1,34 %.

3anaua 6.43. IlnacTMHKY 1“3 HEeWM3BeCTHOTO MeTaJsia maccoir 10T
OIIYCTUJIX B PACTBOP HUTpaTa cepebpa. Uepes HEKOTOpPOe BpeMs Macca
MeTaJINYeCKO# IJIaCTUHKM cTajia paBHa 26 r, a Macca HUTpaTa HEUs-
BeCcTHOTO MeTajia — 18 r. Oupesennre HEU3BECTHBINA METAJLI, €CJIU eT0
CTelleHb OKVCJIEHNS B HUTPaTe paBHa +2.

Pemenue
1. OGozHAUMM MOJIAPHYIO Maccy MeTajjia X T'/MOJIb M COCTABUM
ypaBHEHUE PeaKIuu:

Me + 2AgNO; = Me(NO,), + 2Ag.
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2. OnpejenuM M3MeHEHNE MACCHI IIJIACTUHKU.

ITo ycaoButo: Am =26r—10r= 16 r;

o ypaBHeHHIO: Am = (216 — x) r.

3. BeIpasuM KOJMUYECTBO BelecTBa 06Pa30BaBIIEroCsa HUTPATA HENS-
BECTHOT'0 MeTaJLjia:

18

Yr124 O

n(Me(NOs),) =

4. Haﬁ,qu KOJIMYEeCTBO BellleCTBa HEM3BECTHOI'O MeTaJljIa:

18

Y+124 VOB

n(Me) = n(Me(NOs),) =
5. CocTaBUM IPOTIOPIIUIO.
Ecaiu Am = (216 — x)r, To pearupyer 1 MoJib MeTajyia, a ecjau

Am = 16 r, To pearupyer mosb. OTcroga

18

x+124
(216-x) 18 _

x+124 16.

Pemras aTo ypaBHeHue, moaydaem, 4To X = 56 r/moib, metana — Fe.

OrBerT: Fe.

3amaua 6.49. B 6,027 M consauyoo Kucaory obowsemom 150 mu (p =
= 1,097 r/mn) no6aBunu cHauasna 10 r sxesnesHoit okanuses! Fe;0,, a 3a-

TeM — u306BITOK 2Kesie3a. OmpeennTe cocTaB o6pa3oBaBIleiica COIU U ee
MAaCCOBYIO JOJIO B PACTBOpE.

Pemenue
1. ITpu pacreoperuu Fe;O, B conanoit kuciore obpasytorca FeCl; u

FeCl,, a mpu nobaBieHun Kejesa IPOUCXOAUT BoccTaHoBaeHne Fe3t no
Fe?", ciepoBarenbHO, B pacTBope OyzeT HaxoauTbesa Toabko FeCly:
Fe;0, + 8HCI = 2FeCl; + FeCl,+ 4H,0; 1)
2FeCl; + Fe = 3FeCl,. 2)
2. Onpenenum konmdectso BemecTsa HCl u Fe;O4 u ycranoBuM, Ka-
KOe M3 HUX B3ATO B U30BITKE:
n(HCl) = 6,027 moab/x - 0,150 1 = 0,9 mob;

_ 10 _
n(Fe;0,) 332 1/woms 0,043 Mouns.
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OxajJirHa Mpopearupyer IOJHOCTBHIO, CJIEJ0BATEIbHO, OyIeT ImpoTe-
KaTh eIre OJHa PeaKIusd:

2HCI + Fe = FeCl, + H,1. (3)
3. Haiinem obmiee konmdecTBo BemecTsa FeCl, u ero maccy:
n,(FeCl,) = n(Fez0,) = 0,043 moub;
n(FeClg) = 2n(Fez0,) = 0,086 Mos;
ny(FeCl,) = 1,5n(FeCl3) = 0,129 mMous;
Mg (HICL) = 1,0y (FIC1) = 1,0, (HICI);
N,5(HCl) = 0,9 mons — 8 + 0,043 moxs = 0,556 mMob;
ng(FeCly) = 0,5n,,(HCl) = 0,278 moub;
noSm(FeCIZ) = 0,043 mous + 0,129 moap + 0,278 mons = 0,45 M0JIb;
M o6 (FeCly) = 0,45 mons - 127 r/mons = 57,15 .
4.0npegenum obliee KOJUYECTBO BEI[eCTBA JKejies3a:
Nosm(Fe) = ny(Fr) + ng(Fe);

ny(Fe) = % n(FeCly) = 0,43 Moms;  ny(Fe) = % M(HIC1) = 0, 278 MoB;

Nosm(Fe) = 0,043 mons + 0,278 mons = 0,321 mMob.
5. Onpegenum maccoByio goiio FeCl, B mosyueHHOM pacTBope:
osm(Fe) — m(Hy);
m(p-pa) =150 max + 1,097 r/ma + 10 r + 0,321 mosnp *+ 56 r/moab —
-0,278 mosip -+ 2=191,97r;

m(p-pa) = m, + m(Fe;O0) + m

w(FeCly) = 15911—1;’72 - 100% = 29,8%.

Orser: w(FeCly) =29,8 %.

3amaua 6.53. [[Be mIacTHHKYU OJUHAKOBOI MacChl, U3TOTOBJIEHHEIE
U3 MeTaJlja, CIOCOOHOr'0 IPOSBJIATH B CBOUX COEAMHEHUSIX BAaJIEHT-
HOCTb, PABHYIO ABYM, IIOIPY3UJIN B PACTBOPHI COJIell OQMHAKOBOUM KOH-
LEeHTPAIUN: OTHY — B PACTBOP COJIY CBUHIIA, APYT'YI0 — B PACTBOP COJIA
menu. Yepes HEKOTOpPOe BpeMs OKa3ajIoCh, UTO Macca IJIACTUHKMU, HaXO-
IUBIIECS B PacTBOpe COJM CBHUHIIA, yBeamumiaach Ha 19 %, a macca
IpYyro# IJIacTUHKYM yMeHbInwmiaach Ha 9,6 % . OupegenuTe, m3 Kaxkoro
MeTaJljIa U3TOTOBJIEHBI IIJIACTUHKH.
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Pemenue

1. Heo6x0quMo0 y4ecTh, UTO B PE3yJbTaTe PeaKIuii Heu3BEeCTHBIN
MeTaJlJI BLITECHAET CBUHEI[ U MeAb U3 pacTBopa ux coJeii. Tak Kak B
IIePBOM cJiyuae Macca INIACTUHKHU YBEJINUYNIACh, & BO BTOPOM YMEHBIIIH-
Jach, TO MOJSAPHAS MAacca HEM3BECTHOTO MeTaJlia 0OoJIbIe MOJISPHONI
MAacchl Meiy, HO MEeHbIIIe MOJISIPHON MacChl CBUHILA:

5 + Pb2+ = Pb + D2+ 1)
D + Cu2* = Cu + 92+, 2)

2. O603HaYNM MacChl ICXOLHBIX INIACTUHOK M, MOJAPHYIO Mac-
cy Meraiyna — M, a KOJIUUYECTBO BeIleCTBA IPOPEarupoBaBIIIero Me-
Tajgjga — X MOJb, TOTZA MOXKeM BBIPA3WUTh MACChI IJIACTHHOK IIOCJIE
peaxkIuii:

m;=my— Mx + 207x;
my=my— Mx + 64x.
3. VIsmeHeHUMEe Macchl IJIACTUHOK:
my; —my=207Tx — Mx;
my—my=Mx — 64x.

4. YuursiBas, 4TO B IIEPBOM CJy4yae Macca yBeauuusaach Ha 19 %, a
BO BTOPOM cJy4yae — yMeHbInujaach Ha 9,6 % , cocTaBuUM ypaBHEHU.

207 - Mx

B mepBoMm cayuae my = ———— .
p y 0= 70,19

Mx - 64

Bo BTOpOM Ccayuae my = ———— .
P y 0 70,096

Tak Kax HMCXOOHBbIE€ MacChl paBHBI, TO

207-Mx _ Mx—64
0,19 0,096

IIpu pemrerun ypaBHeHus oupeneiaum, d4ro M =112 r/moxs,
metann — Cd.

OrserT: Cd.

3anmaua 6.132. PactBop, comepskamuii rugpoKapboHaT 1 KapooHaT
HaTPHUsA, OCTOPOXKHO IPOKUIATWIN. BhigenuBIiuiica ras mpoIyCcTHIN
yepes TPYOKY ¢ pacKaJeHHBIM MarHUEM, IIOCJIe Yero Macca TPyOKHU yBe-
auyuiachk Ha 1,1 r. O6pasoBaBiIuiicsas pacTBOp o6paboTanu M3GBLITKOM
xJjopuga 6apusd, IPU 3TOM IOJYYUIN OCAZOK Maccoit 8,865 r. Ompene-
JINTE MacChI COJIell B ICXOZHOM PacTBODE.
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Pemenue

1. IIpy KuOsiUeHNM rUAPOKAPOOHAT HATPUS Pas3jaraeTcs C BblgeJie-
uuem CO,, KOTOPHI B3auMoeiicTByer ¢ Mg:

2NaHCO, £ Na,CO, + CO,| + H,0; 1)
2Mg + CO, < 2MgO + C; @)
Na,CO; + BaCl, = BaCOy) + 2NaCl. 3)

2. U3 ypaBueHusa (2) ciaemyer, 4To Macca TPYOKM yBeJIWUHJIACh 3a
cuer norJomenusa CO,:

_ 1,1r _
n(CO,) = 14 r/vons 0,025 moib.

3. Haiinem maccy NaHCOj;:
n(NaHCO3) = 2n(CO,) = 0,05 moub;
m(NaHCO3) = 0,05 moupb + 84 r/monb = 4,2 1.

4. Haiinem maccy Nay,COg:

n(BaCO,) = —2:885T _ _ 0 045 mous;
197 r/moub

oo (N2;CO3) = n(BaCOj) = 0,045 mous;
n1(Nay,CO3) = n(CO,) = 0,025 moub;

(Na,CO3) = n 4, (Nay,C03) — n(Na,COs);

nHCX

(Na,CO3) = 0,045 moxns — 0,025 monb = 0,02 mob;

(oJing

nﬂcx

My,ex(Nay;CO3) = 0,02 mons + 106 r/mons = 2,12 1.

Orser: m(NaHCO;) = 4,2 r; m(Na,y,CO3) = 2,12 1.

3amaua 6.133. Cmech mMaruus, oKcuJa MarHusa u KapboHaTa Mar-
HUSA, B3ATHIX B MOJIIPHOM COOTHOIIeHuu 1 : 3 : 4, IPOKAJIUIN HA BO3AY-
Xe o IoCcTOsIHHO# Macchl. [Ipu aTom Beiesmiocs 2,24 jrasa, 00beM KO-
Toporo usmepeH npu remueparype 0 °C u gaBnenuu 0,8 arm. Beruuciau-
Te MaccoBYIO 100 (% ) Maraus B UCXOHOM CMeCH.
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Pemenue
1. ITocKoOJIBKY IPOKAJMBAHNE IPOUCXOAUT HA BO3JyXe, TO IIPOTEKAa-
IOT PeaKI[Uu:

t
2Mg + O, = 2Mg0O; MgO

MgCO; £ MgO + CO,.

2. Paccuuraem konmdecTBO BemjectBa CO,, MCIONB3YyA ypaBHEHHUE
Kanatimepona — MeHzgemeeBa:

_pV. _0,8-101325-2,24-10"3 _
T n(CO,) 8.31.273 0,1 (moun).

3. OmpejeiuM Maccy CMeCH ¥ MacCOBYIO JOJII0 MarHus B Hei:
n(MgCOj3) = n(CO,) = 0,1 moub;

m(MgCO;) = 0,1 moxp * 84 r/mons = 8,4 1.

Tax xak n(Mg) : (MgO) : n(MgCO3) =1: 3 : 4, To n(Mg) = 0,025 mob;
n(MgO) = 0,075 moub;
m(Mg) = 0,025 monb - 24 r/moxas = 0,6 r;
m(MgO) = 0,075 mous + 40 r/moab = 3 1
m(cm.)=8,4r+0,6r+3r=12r;

w(Mg)=°1’T‘5rF - 100 % =5 %.

OrseT: w(Mg)=5%.

3amaua 6.135. dnmemenTsl A u B 06pasyioT BeliecTBO, cojpepsKaliee
34,06 % mo macce sinemenTa B. IIpu 06pabGoTke 5TOro BelecTBa BOLOI
obpasyeTcsa MaJOpacTBOPUMOE BEIIeCTBO U BHIJEJAETCA ras, COAepIKa-
it saemenT B u 8,82 % mo macce Bogopoga. Onpegesure hopmMyay Be-
IecTBa U HAIUIINUTE YPABHEHUA PeaKIuii.

Pemenue

1. Onpepenum siieMeHT B, 0003HaUMB €r0 BAJI€HTHOCTD Uepes X.

IIycrs m(H,B) = 100 r , Torga m(H) = 8,82 r, m(B) = 91,18 r;
n(H) = 8,82 mousb.

Ecaum x =1, To M(B) = 91,18 r/moJb.

OmHOBAJIEHTHOT'O JIEMEHTA C TAKON MOJIIPHOI MacCcoi HeT.
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Ecau x = 2, o n(B) = 4,41 moan, M(B) = 20,67 r/M0Jib — TaKOTO
9JIeMeHTa TaKiKe Her.

Ecau x =3, to n(B) = 2,94 mons, M(B) = 31,01 r/moub, ciemoBa-
TeJIbHO, 3T0 hocdop.

2. AHaAJIOTUYHO OIIPeLeINM U 3JIeMeHT A:

m(A,P,) = 100 r, m(P) = 34,06 r, m(A) = 65,94 r, n(P) = 1,1 moxs.

Ecau BasenTHOCTH dsemMeHTa paBHa 1, To n(A)= 3,3 moab, a
M(A)=19,98 r/mMosIb — 3JIeMEHTA C TAKOM MOJIAPHOI Maccoii HeT.

Ecau BanenTHOCTh dsiemeHTa paBHa 2, To n(A)=1,65 momas, a
M(A) =40 r/moap — 3TO0 Kajabliuii, cIef0BaTeJbHO, GOPMYJa COeAMHE-
Husa CagP,.

OTBer: CagP,.

3amaua 6.174. K pactsopy, comep:kaiiemy 2,67 r xjopuga Tpexsa-
JIGHTHOTO MeTaJijia, f06aBuiIu n30BITOK KOHIEHTPIPOBAHHOTO PACTBOPA
ammuaka. Ocafiok OTAeNUNIN, a B QUAbTPAT H06ABUAN U3OBITOK PACTBO-

pa HuUTpaTa cepebpa, IIpu d3TOM 00pasoBaJics ocagoK mMaccoii 8,61 r. Om-
peleJsinite MeTaJLI.

Pemenue
1. IIpu fo6aBIeHNY KOHIEHTPUPOBAHHOTO PACTBOPa aMMuaKa oopa-
3yercsa 0CaZioK, CJIeJ0BATEIbHO, 9TO TUAPOKCHUL JAHHOTO MeTaJjlia:

MeCl, + 3NH, - H,0 = Me(OH),| + 3NH,C;
NH,CI + AgNO, = AgCl| + NH,NO,.

2. PaccuuTaeM KOJHMYECTBO BellleCTBa XJOpUAa cepebpa U XJIOpUIA
HEen3BeCTHOT'O MeTaJsLia:

_ 8,61r _ .
n(AgCl) T43.5 r/wons 0,06 moub;

n(MeCl,) = é n(AgCl) = 0,02 Mo,
3. Haiimem MosipHyI0 Maccy MeTaJiia:

M(MeCly) = —2:87" _ _ 133 5 1/moms;

0,02 mosn
133,5 r/mous = x + 35,5 ¢ 3;
x = 27, ciemoBaTesbHO, 3T0 Al.
OrseT: Al
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3anaua 6.185. PacTBop HuTpaTa Kaausa oobemoM 60 MJI 1 KOHITEHT-
parueit 2 MoJIb/JI MPOKUISATUIN B CUJILHOIIEJIOUHOI cpefie ¢ 6,48 1 aio-
MUHNS. BegeaunBiniicsa ra3 nponyCcTUIN IPU HarpeBaHUU uyepes3 TPyo-
Ky ¢ okcugom meau(Il) maccoit 11,2 r. PaccuuTaiiTe MaccoByo GO0 Me-
IV B MIOJIyY€HHOM TBEPJOM OCTaTKe.

Pemenue

1. Hanuriiem ypaBHeHUS peaKkIluii:

3KNO; + 5KOH + 8Al + 18H,0 = 3NH; 1 + 8K[AI(OH),];

3Cu0 + 2NH, = N, + 3Cu + 3H,0.

2. Paccunraem konnuecTso Bemectsa KNOg, Al u mmo BemrecTBy, Ko-
TOpPOE IPOPEearupoBajio MOJHOCTHIO, OMPEAEINM KOJUUYECTBO BEIeCTBa
NH;:

n(KNO3) = 0,06 1 - 2 moas/a = 0,12 Moub;

n(Al) = _6.48r _ 0,24 MoJb — IIPpOpPEarupyeT MOJHOCTHIO;
27 r/monb

n(NH,) = % ; n(NH,) = %‘W"’“’ = 0,09 MouE.

3. Tak Kak II0 yCJIOBUIO 3aJa4l HEOOXOAMMO PACCUUTATH MACCOBYIO
IOJII0O MeIW B TBEPAOM OcTaTKe, ciiefoBaTenbHO, okcupa menu(Il) B us-
OBITKE:

(Cu0) = L2 — 0,14 moxs;

n
mex 80 r/mMorh

3n(NH,)

(Cu0) = ——;

n pear

Mpear(CUO) = W = 0,135 mous;

(CuO) = 0,005 monp; m,.,(CuO) = 0,005 mons *+ 80 r/momns =0,4 r.

nOCT

4. PaccunTaeM KOJHYECTBO BellleCTBa W Maccy oOpasoBasBiieiics
Mean:

n(Cu) = N, (CuO) = 0,135 mob;
m(Cu) = 0,135 moss + 64 r/moas = 8,64 r.



Pemenne HEKOTOPBIX YCJIOKHEHHBIX 32124 727

5. Haiimem Mmaccy cMecu 1 MacCOBYIO I0JII0 MeIu B He:
m(cM.) = m.,(CuO) + m(Cu); m(cm.) = 0,41+ 8,64r=9,04T;

w(Cu) = ggi; - 100 % = 95,58 %.

OrseT: w(Cu)=95,58%.

3anaua 6.197. Cmech KaJablud U aTIOMUHUA (MOJIAPHOE OTHOIIIEHTE
MeTaJIJIOB B cMecHu 2 : 3) IPOKAJUIN ¢ U30BITKOM yriepozna 0e3 ZocTyma
Bo3ayxa. I[loyueHHYIO cMeCch IPOAYKTOB oOpaboTaniu Bojoi. Brigeans-
mecsi rashl IPOIYCTUIN 4Yepe3 CKJIAHKY ¢ GpomMHOIN Bojoii. Macca
CKJISTHKHU yBeJuumiach Ha 2,6 r. OnpezennTe Maccy MCXOAHOM CMECH.

Pemenue

1. ITpu npoKaJMBaHUU C yryiepoJoM 6e3 JocTyna Bo3ayxa (0TcyTcT-
BHe KHCJI0POa) 06pas3yIoTcs TOJIbKO KapOuabl METAJJIOB, IIPU 00pabdoT-
Ke KOTOPBIX BOJOH IOJIyUaloTCsa MeTaH U aneruyeH. Ilpu nponycKkanuu
9THX ra30B uepe3 OPOMHYIO BOLY ¢ GPOMOM pearupyeT TOJIbKO aleTuIeH,
IIO3TOMY Macca CKJISHKY YBeJINYMUJIach Ha Maccy aueTuieHa. Hanumrem
YPaBHEHUSA PeaKIuii:

Ca+2C< CaCy;

4A1 + 3C L A1,Cy;
CaC, + 2H,0 = Ca(OH), 1 + C,H, 1;
Al,C, + 12H,0 = 4A1(OH); + 3CH, 1;
C,H, + 2Br, — C,H,Br,.

2. Haiizem Maccy KaJIbIlu:

2,6r
H)= ———_ =0,1 ;
n(C,H,) %6 1/monn 0,1 mons

n(Ca) = n(CaC,) = n(C,H,) = 0,1 moun;
m(Ca) = 0,1 mosap - 40 r/monn = 4 .

3. Haiizem maccy aqrOMUHUA.
IIo ycaosuto n(Ca) : n(Al) = 2 : 3, ciegosarensHo,

n(Al) = w ; n(Al) = M = 0,15 moub;

m(Al) = 0,15 mons + 27 r/moas = 4,05 r.
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4. BbluncauM Maccy CMeCH:
m(cm.) = m(Ca) + m(Al);
m(cm.)=41+ 4,057 =28,05T.
OrserT: m(cm.) =8,05r.
3anaua 6.242. Cmech XxpoMa 1 sKejiesa Maccoii 1,6 I moJHOCTHIO IIPO-
pearuposBaJia ¢ ra3oM, BelgeuBIIeMcs npu saekrpoause 30,4 r 20% -Ho-

ro pactBopa xJjopuga menu (II). Onpegennre MaccoBblie O METAJJIOB B
cMecH.

Pemenue
1. C xJ10poM B3aMMOZEMCTBYIOT U XPOM, U JKeJIe30 ¢ 00pasoBaHuEM
XJIOPUOB TPEXBAJEHTHBIX METAaJIJIOB:

BJIEKTPOJIN3

CuCl, Cu + Cl,; 1)
2Fe + 3Cl, = 2FeCly; (2)
2Cr +3Cl, = 2CrCl,. (3)

2. Onpe,uem/IM KOJIMYEeCTBO BellleCcTBa XJjopa, IIOJYUYEeHHOr'o IIpu
QJIEKTpPOJIHn3Ee:

m(CuCl,)=30,4r - 0,2=06,08T;

n(CuCl,) = —898T _ _ 0,045 moss;
135 r/moub

n(Cly) = n(CuCl,) = 0,045 moub.
3. BeIpasuM Macchl METAJIJIOB Uepes X.

IIycTs ny(Cly) = x moxs, Toraa ng(Cly) = (0,045 — x) Mo,

n(Fe) = 2n2;’012) :

m(Fe) — 2x - 56 ;
3
n(Cr) = %CIZ); m(Cr) = w .

4. CocTaBUM ypaBHEHUeE:

n(cm.) = m(Fe) + m(Cr);

1.6 — 2x3.56 N 2.(0,0424).52'

Pemas ypaBHeHue, moixyuaem, uro x = 0,015.
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5. Halizem MaccoBbIe JOJIM METAJJIOB B CMECH:

m(Fe) = 2-0,015 MOJ;b' 56 r/MOJB _ 0,56 r;

w(Fe) = 01’566; - 100 % =35 %;

w(Cr) =100 % — 35 % =65 %.
OrseT: w(Cr)=65%; wFe)=35%.

3amaua 6.243. IIpogyKThI peakiuu, 06pasoBaBIIKecs IPU CILJIABJIE-
HUU cMecH, comepskatieit okcun xpoma(lll), rugporcus Kaama u xJaopar
KaJIus B CTEXMOMETPUUYECKUX KOJMYECTBAX, PACTBOPUJIN B BOofe U Hnoda-
BUJIM U3GBITOK pacTBopa xJyopuja 6apusi. IIpu aTom o6pasoBasicsa 0CamoK
maccoit 50,6 r. Haiizure maccy okcupga xpoma(Ill) B cmecn.

Pemenue
1. ITpu cronasnernu CryOgc IMIeIOYHBIMY pacIllaBaMU OKHCIUTe el

npoucxonut oxkucaenue xpoma(Ill) 1 o6pasyroTcsa XxpomMaTsl:
Cr,05 + 4KOH + KC10;4 = 2K,CrO, + KCI +2H,0;
K,CrO, + BaCl, = BaCrO, | + 2KCI.

2. Haitnem xosnmuecTBo BemlecTBa u Maccy Cry,O5 B cmecn:

n(BaCrO,) = % = 0,2 Mo,

n(K,Cr0,) = n(BaCrO,) = 0,2 mos;
n(Cr,03) = 0,5n(K,CrO,) = 0,1 monn;
m(Cry,03) = 0,1 mons + 152 r/mons = 15,2 1.
Orser: m(CryO5) =15,2T.

3anmaua 6.245. Cmecs okcuzoB antomuans u xpoma(IIl) o6paboranu
U306BITKOM KOHI[EHTPUPOBAHHOI'O PacTBOpa Ifesouu. PacTBop orduabT-
poBanu. OcaJjoK OTHEININ, TPOMBLIN, BEICYIIUINA U IPOKAJIUIHN C TUJ-
POKCHUIOM HATPUs, IIPU 3TOM obpasoBaiachk cosib Maccoii 16,05 r. Yepes
GuabTPAT IPOMYCTUIN M3OBITOK YIJIEKUCJIOTO ra3da, B Pe3yJbTaTe Uero
obpasoBaJics ocaZoK Maccoi 3,9 r. OmpeesnuTe MacCoOBYIO OO OKCUA
xpoma(IIl) B cmecun.
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Pemenue

1. B KOHIIEHTPUPOBAHHOM PACTBODE LIEJIOYU PACTBOPSIETCS TOJHKO
OKCHJ] aJIIOMUHUA ¢ 00pa3oBaHUEM KOMILIEKCHOU conu. IIpu mpomycka-
HUU YTJIEKHUCJIOTO rasa uepes ee pacTBOD 3Ta COJb Pas3pylaerca u oopa-
syerca ruppokcup amomuauda. Oxcuzn xpoma(Ill), koTropslil He pacTBo-
puJIcA B PACTBODE WIEJOYH, IPYU CILIABJIEHUY C TUAPOKCUIOM HATPUA 00-
pasyeT XpOMUT HATPUA:

Al,0, + 2NaOH+ 3H,0 = 2Na[Al(OH),];
Na[Al(OH),] + CO, = Al(OH), | + NaHCO;.

CILJIaBJIEHH €

Cr,0, + 2NaOH 222228 9N Cr0, + H,0.

2. Ompegenum mMacey Al,O4 B cMecn:

n(AI(OH)y) = 22T — 0,05 mous;

78 r/monn
n(AL,0;) = 1 n(Na[Al(OH),]) = 1 n(AL(OH);) = 0,025 Mous;

m(Al,03) = 0,025 mons *+ 102 r/monb = 2,55 T.
3. Haitnem maccy Cry,O3 B cmecu:

16,051

n(NaCrOp) = 107 r/monsn

= 0,15 moun;

n(Cr,03) = % n(NaCrO,) = 0,075 mons;

m(Cry05) = 0,075 Moy * 152 r/monb = 11,4 1.
4. Haiinem maccoByio goiio Cr,O3 B cmecn:
m(cm.)=11,4r+ 2,55r=13,95;

w(Cry04) = 1131 v945fr - 100 % = 81,72 %.

OrBeT: w(Cry03)=81,72 %.

3amaua 6.258. Cmech xyopuzoB amomunus u xpoma(Ill) maccoit
317 r obpaboTanu cHavasia m30BITKOM pacTBOpa I'MAPOKCHAA Kalud, a
3aTeM — M30BITKOM XJIOPHOM BoAbl. K mosyueHHOMY pacTBOPY IPUIHIN
u36bITOK HUTpaTa O6apus, Mpu 3ToM obpasoBasiock 126,5 r ocagka »xeJ-
Toro 1BeTa. PaccuuTaiiTe MaccoByio noiio xaopuna xpoma(Ill) B ucxon-
HOI CMecH.
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Pemenue

1. B u30bITKe I1eJI0Yr 00pasyioTeA I'MIPOKCOKOMILIEKCHI M aIlOMU-
aus, u xpoma(Ill), HO ¢ XJIOPHOU BOIOI pearupyeT TOJbKO I'UAPOKCO-
rKoMmiekc xpoma(Ill):

AICI, + 4KOH = K[Al(OH),] + 3KCl;
CrCl, + 4KOH = K[Cr(OH),] + 3KC;
2K[Cr(OH),] + 3Cl, + 8KOH = 2K,Cr0, + 6KCI + 8H,0;
K,CrO, + Ba(NO,), = BaCr0,| + 2KNO.

2. Tlo xosnuuecTBy Xpomara 6apus (0CaJoOK KeJITOro I[BeTa) pacCcum-
TaeM KOJIMUECTBO BEIllecTBa, Maccy 1 MaccoByio gouaio CrCls:

n(BaCrO,) = % = 0,5 MoJIB;

n(CrCl,) = n(K[Cr(OH),]) = n(K,CrO,) = n(BaCrO,) = 0,5 Moub;
m(CrCly) = 0,5 moxs + 158,5 r/mons = 79,25 r;

w(CrCly) = 73?1275; - 100 % = 25,0 %.

OrBert: w(CrCly) =25,0%.

3amaua 6.259. IIpu rugposause cpenHei coau obpasoBanoch 20,4 T
BemecTBa H,X, MaccoBaa fossa Bojopoja B KoTopoM paBHa 5,88 %, u

41,2 r Bemecrsa M(OH);, maccoBaa gona M B koropom paBHa 50,49 %.
OmnpenenuTte GOPMYTy COJIN.

Pemenue

1. [lns1 onpeneneHus sjaeMeHTa X HAXOUM MacCy U KOJIUYECTBO Be-

II[ecTBa 9JE€MEHTOB Bomopoma u X, comepskarnuxca B 20,4 r BelecTBa
H,X, a Takske MOJIAPHYIO Maccy dJieMeHTa X:

m(H) = 2041 5.88% _ 4 o pH)= —L2T  _ 1 2 moms;
100 % 1 r/monn

m(X)=20,4r-1,2r=19,2r;

n(X) = % n(H) = 0,6 Mob;

MX) = 122°  _ 39 1 /o,

0,6 moub

caenoBaTeabHO, X — 3TO cepa.



732 Perenne HEKOTOPBHIX YCJIOKHEHHBIX 337124

2. OmpegensieM Mmaccy saemenTa M:
wM) = 2 . 100 %;
m(B-Ba)
m(M)=41,2r - 0,5049 = 20,8 r.

3. Tak Kak KOJIMUYeCTBO BelllecTBa sjieMeHTa M 1 KOJHNYECTBO Belle-
crea M(OH); paBHEBI, TO cOCTaBUM ypaBHeHUe U OIpefeIuM djaeMeHT M,
0003HAUKB €r0 MOJIAPHYIO Maccy uepes y:

20,8 _ 4,12
y y+51 ’

Pemasi ypaBHeHHe, HAXOAUM, UTO Yy = 52 I'/MOJb, CJIeJOBaTEJIbHO,
ajeMeHT M — 3T0 XpoM.

4. ITns oupepesneHusi GOPMYJIbI COJIU HEOOXOAUMO 3HATEH KOJIMUECTBO
BEII[ECTBA DJIEMEHTOB CePHI U XpoMa:

n(Cr) = _208r _ 0,4 MoJib;
52 r/moup

n(Cr):n(S)=0,4:0,6=2:3,
clenoBaTeIbHO, hopmyia conu CrySs.

OrBert: Cr,S;.

3amaua 6.260. I'az, oOpasoBaBIIniica IPU PA3I0KEHUU JUXPOMATA
aMMOHUA Maccoit 126 r, cMmeIranau ¢ ra3oM, BBIIeJIUBIIINMCA IPU PACTBO-
peunnu 42 r ruapuna sHatpus B 900 ma 2 M pacTBopa XJIOPOBOAOPOAA, U
POIYCTHUJIN IIPU COOTBETCTBYIOIINX YCIOBUAX HAJl HUKEJIEBBIM KaTaJIu-
3aTropom. IIpOAYKT peakuu pPacTBOPUJIM B U3OBITKE PACTBOPA a30THOM
KucJoThl. PaccunTaiitTe, HACKOJHKO YBEJMUUTCSA Macca pacTBoOpa asoT-
HOM KUCJIOTHI.

Pemenue

1. Macca a30THOU KUCJIOTHI yBEJIWUYUBAETCSA 34 CUET IIOTJIOIIEHUSA
aMMmuaKa, KOTOPHIi 00pa3yeTcsa IPYU COOTBETCTBYIOIINX YCIOBUAX U3 BO-
JopoJia 1 azora:

(NH,),Cr,0, < Cry03 + N1 + 4H,0; 1)
NaH + HCI = NaCl + H,1; 2)

t, p, Kar.
N, + 3H, =——— 2NHg; 3)

NH, + HNO, = NH,NO,,. (4)
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2. Haf/’meM KOJIMYEeCTBO BeIllecTBa a3oTa:

n((NH,),Cr,0,) = ;Zg L = 0,5 mous;

n(Ny) = n((NH,),Cr,0,) = 0,5 MoJb.

3. OmpejesuM KOJIUYEeCTBO BEIeCTBA BOJOPOA:

_ 42 1 _ .
n(NaH) 34 v mons 1,75 mouin;

n=cV; n(HCl) = 2wmoap/x + 0,91 = 1,8 Mmoib — U36GLITOK, 3HA-
YHUT, KOJIUIECTBO BEI[eCTBa Boxopoa onpezensem mo NaH:
n(H,) = n(NaH) = 1,75 mons.

4. CpaBHUM KojaudecTBO BemecTBa N, u H,.
ITo ypaBHEHUIO:

n(N,) : n(H,) = 1: 3= n(N,) = @ - Lo ox: _ 0,583 mou,

a umeem 0,5 MoJIb, CI€IOBATENIHLHO, a30T IIPOPEATUPYET IOJTHOCTHIO.
5. Berumesimm Mmaccy aMMuaKa:

n(NH;) = 2n(N,) = 1 Moxs;
m(NHg) =1 mons * 17 r/mosb = 17 1 — Ha CTOIBKO YBEIHUNUTCH
Macca pacTBOpPa a30THOM KHMCJIOTHI.
OrseT: Am(p-pa)=17r.
3amaua 6.305. K pacrBopy xjopuga xenesa, cogepsamemy 13,0 r

coJin, IpubaBuUIN U30LITOK I'UAPOKCHUAA Kanausd. I[Ipu aTom o6pasoBajicsa
ocamok maccoit 8,56 r. Ompezenre BaJI€HTHOCTD JKeJjie3a B XJOPUJE.

Pemenue
1. UsBecTubl HepacTBopMble ruapokcuasl sxeaesa(ll) u sxemesa(I1I).
0O603HAaUYMM BaJIEHTHOCTD JKeJjie3a B XJOPUe uepes X:

FeCl, + xKOH = Fe(OH), | + xKCI.

2. BBIpaSI/IM yepe3 X KOJIMUYEeCTBO BellleCTBa COJIXM U TUAPOKCHUAA Xe-
Jesa:

13,0 .
n(FeCl,) = 56535 55 MOES

8,56
n(Fe(OH),) = 5617, MOTb.
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3. CocTaBUM ypaBHEHUeE:
n(FeCl,) = n(Fe(OH),);

13,0 _ 8,56
56+35,5x H56+17x"

Pemas ypaBHeHUe, ITOJy4aeM, YTO BaJEeHTHOCTH jKeJjie3a B XJIOPUE
pasua III.

OrBerT: III

3amaua 6.327. Cmech MeTasia u cyabGuaa JaHHOTO METAJLIA ITOJIHO-
cThI0 pacTBopuiachk B 10 % -HOM CONSAHON KUCJIOTE, IIPU STOM BBIJEJIH-
nock 11,2 a1 (u. y.) rasa. [Ipu gobaBienuu K o6pasoBaBIIEeMyCs PacTBO-
Py pacTBopa KPacHO# KPOBAHOM! COJIM 00pasyercs: 0CaJoK CHHEro IBeTa.
IIpu mponyckauuy BBIAEJIUBIIErOCH ra3a yepes M30BITOK PacTBOPA HU-
TpaTa CBUHITa oOpasyerca 47,8 r ocagka uepmoro iBera. OmupernenuTe
MAacCCOBBI€ O KOMIIOHEHTOB CMECH.

Pemenue

1. UcxogHaa cMech MOJHOCTHIO PACTBOPUJIACH B COJITHOM KHUCJIOTE,
cJIe0oBaTeJIbHO, U METAJLI, ¥ CYJb(GUL JaHHOTO MeTaJljaa Ipopearupo-
BaJIu HaIeJ0. BaaumopmeicTBre ¢ KPaCHON KPOBSHOM COJIBIO ¢ 06pa3oBa-
HUEM OcaJKa CUHero 1pera (TypHOyJIeBOi CUHI) — KauyeCTBEHHAS Peak-
uusa Ha KatuoH Fe?', cie/oBaTesbHO, METAJLIT — JKeJe30, CyIbdus Me-
Tajgnia — FeS:

Fe + 2HCI = FeCl, + Hy1;
FeS + 2HCI1 = FeCl,, + H,S1;
FeCl, + K4[Fe(CN),] = KFe[Fe(CN)¢]| + 2KCl;
H,S + Pb(NO3), = PbS| + 2HNO;.
2. Haiigem maccy cyabhuga xxeesa:

11,2 xn

554 =05 ;
22,4 n/monb MOJIB

n(rasos) =
n(PbS) = _478r _ 0,2 MO0JIB;
239 r/monb
n(FeS) = n(H,S) = n(PbS) = 0,2 mMous;
m(FeS) = 0,2 mons *+ 88 r/moan = 17,6 r.
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3. Ompegenum Maccy sKeJesa:
n(H,) = n(rasos) — n(H,S); n(H,)= 0,5 moxs — 0,2 mons = 0,3 MoJIb;
n(Fe) = (H,) = 0,3 mos; m(Fe)= 0,3 moss * 56 r/mons = 16,8 r.
4. BeIuncauM MacCcoBBIe LOJYU KOMIOHEHTOB CMECH:
m(cm.)=16,81r+ 17,6 r=34,4T;

w(FeS) = ;Zj; 100 % = 51,16 %;

w(Fe) =100 % — 51,16 % = 48,84 %.
OrBerT: w(Fe)= 48,84 % ; w(FeS)=51,16 %.
3amaua 6.334. Cmech »Kesieda ¥ MarHud 00paboTaIn KOHIIEHTPUPO-
BaHHOM CepHO# KUCJI0TOH u cobpasu ras oobemom 1,68 i (H. y.). Hepa-
CTBOPUBIIUICSA OCTATOK OTAEIUIN 1 06paboTany pasdbaBIeHHON a30THOM
KHUCJIOTON, IIPU STOM OCTATOK IOJHOCTHIO pPacTBOpuJiCsH. IlosyueHHbIH
pPacTBOP OCTOPOYKHO BBIIAPUJIN, COJb MpOoKanuiau. Macca TBEPAOTO OcC-

TaTKa cocraBmyia 12 r. OHpel[eJII/ITe KOJIMYEeCTBEHHOE COOTHOIIIEHNE Me-
TaJIJIOB B CMECH.

Pemenue

1. Kene30 npu OOBIYHBIX YCIOBUAX C KOHIEHTPUPOBAHHOU CEPHOI
KHCJIOTO! He B3aMMOJEHCTBYET, HO PACTBOPSAETCS B pa3baBJIeHHON a30T-
HOI KucJoTe ¢ o0pasoBanueM Hutpara xeaesa(Ill):

4Mg + 5H,S0, = 4MgSO0, + H,S 1 + 4H,0;

KOHII.

Fe + 4HNO, = Fe(NOg); + NO | + 2H,0;
paso.

4Fe(NOy); £ 2Fe,0, + 12NO, 1 + 30, 1.

2. BbIunucauM KOJIUYIECTBO BelllecTBa MarHms:

_ 1,68 1 _ .
n(H,S) 5.4 1/moms 0,075 moub;

n(Mg) = 4n(H,S) = 0,3 moub.
3. BoIunciuM KOJIMUecTBO BelllecTBa »Kesesa:

12 r
160 r/monsn

n(Fe(NO3);3) = 2n(Fe,03) = 0,15 Mmoub;
n(Fe) = n(Fe(NO3);) = 0,15 monb.

n(Fe,03) = = 0,075 moun;
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4. OupefieIuM COOTHOIIIEHNE METAJIJIIOB B CMECH:
n(Fe) : n(Mg)=0,15:0,3=1: 2.
OrserT: n(Fe): n(Mg)=1: 2.

3amaua 6.383. HaBecky cMecu ITOPOIITKO0OPA3HBIX XpoMa 1 MapraH-
1ma obpaborasy xJ0poM 0e3 HarpeBaHMs, Macca HaBECKU IIPU 9TOM yBe-
nuumiachk Ha 2,13 r. ITonyuenHyio cmechk pacTBopuiu B Boze. Hepacrtro-
PUBIIHNHCA TBEPABIN OCTATOK OTAEJMJIN U 00paboTanu Mpu HarpeBaHUU
KOHIIEHTPUPOBAHHOHN CEPHOM KUCJOTOH. Brigenmpmmiica ras ObLI 1O-
riomiern 60 ma 0,2 M pacTBopa mepmMaHTraHaTa Kaaud. BeluucanTe Maccy
MCXOJHOUN HAaBECKMU.

Pemenue

1. C xjopom 0e3 HarpeBaHUA B3aMMOENCTBYeT TOJIBKO MapraHeir,
pu aToM o6pasyerca corb MnCl,, pacrBopumad B Boge. C KoHIIeHTpH-
POBaHHOU CEPHOM KWCJIOTOH IIPY HarpeBaHUU B3aMMOJEICTBYeT XpOM,
npudeM obpasyerca cyibdar xpoma(lll) u Beigensaerca SO,, KOTOPEIH 1

BBaI/IMO,I[efICTByeT C IIepMaHraHaTOM KaJud:
Mn + Cl, = MnCl,;
2Cr + 6H,S0, £ Cr,(S0,); + 350, + 6H,0;

KOHII.

2KMnO, + 580, + 2H,0 = K,S0, + 2MnSO0, + 2H,S0,.

2. Haiizem maccy Maprauma:

n(Cly) = 213 _ 0,03 moxs; n(Mn) = n(Cl,) = 0,03 MoB;

71 r/moun
m(Mn) = 0,03 moss * 55 r/moab = 1,65 1.
3. Haiizem maccy xpoma:
n(KMnO,) = 0,2 moss/n + 0,06 1= 0,012 moub;

(S0,) = W; n(S0,) = 30012 MO _ 0,03 yoss;
n(Cr) = M; n(Cr) = %m’ = 0,02 MoJIb;

m(Cr) = 0,02 moss * 52 r/mons = 1,04 r.
4. BbluncauM Maccy UCXOMHOI CMeCcHu:
m(cm.) = m(Cr) + m(Mn); m(cm.)=1,04r+1,651=2,69r.

OrBeT: m(cm.)= 2,69 r.



Pemenne HEKOTOPBIX YCJIOKHEHHBIX 32124 737

3anaua 6.398. IIpu mpoxkalnBaHUY CMECH, COepIKaleil paBHbIEe KO-
JINUeCTBa BeIeCTBa T'MAPOKCHUIA, KapOoHATA UM HUTPATA ABYXBaJIEHTHO-
TO MeTaJljia, Macca CMeCcH yMeHbIuaachk Ha 25,5 r. OupenennTe MeTari,
BXOJAIIUIM B COCTaB COEUHEHUHN, a TAKKe MacCcy CMeCH, eCJIi CMech He
COZIEPsKUT IIpUMeceil, a MaccoBas A0JIA MeTaJjlia B Hell pasHa 46,83 % .

Pemenue

1. O6o3HaYNM MOJIAPHYIO Maccy MeTaJjjia uepe3 X, a KOJUUYEeCTBO Be-
mecTBa KakJI0ro KOMIOHEHTa cMecH — uepes y. Tak Kak MeTaslI ABYX-
BAJICHTEH, a KOJMUYeCTBA BEI[eCTB B CMECH DPaBHBI, TO Macca MeTajia
paBHa 3xy (T).

Bripasum maccy MCXOILHOM cMecu:

m(ucx. cM.) = m(Me(OH),) + m(Me(NO3),) + m(MeCOs);
m(ucx. cM.) = y(x + 34) + y(x + 124) + y(x + 60);
m(ucx. cM.) = 3xy + 218y.

2. Onpefenum MeTasI:
—_mMe) . - __3xy
w(Me) m(ucx. cm.)’ 0,4683 3xy+218y "

Perias aT0 ypaBHeHUe, moaydaeM x = 64, ciegoBaTeIbHO, METAJLIT —
MeAb.
3. Hamumiem ypaBHEeHUA peaKIuii:

Cu(OH), £ Cu0 + H,0; (1)
2Cu(NOj), < 2Cu0 + 4NO, + Oy; 2)
CuC0, £ CuO + CO,. 3)

4. Haiigem mMaccy UCXOIHOM CMECH.
Tak Kak mMacca CMeCH YMEHbBIINUJIACh 3a cueT 06pasoBaHUsA raso00-
Pa3HBIX MPOAYKTOB PEAaKIUU, TO:
m(ucx. cm.) = m(KoH. cm.) + 25,5;
m(ucx.cm.)=y *+ 98 +y - 188 +y - 124; m(ucx. cm.) =410y;
m(xoH. cM.) = m;(CuO) + my(CuO) + m4(CuO);
m(koH.cM.)=y * 80+y - 80+y - 80; m(xoH.cm.)= 240y;
410y = 240y + 25,5; y=0,15.
CraenmoBaTenbHO, B cmecu 66110 110 0,15 Mouis BemiecTB. Hatinem ee
maccy:
m(ucx. cm.) = 0,15 - 410 = 61,5 ().
OrserT: Cu; m(ucx. cm.) = 61,5 r.
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3anaua 6.404. HutpaT Her3BeCTHOTO MeTaJLJia PACTBOPUJIN B BOJe 1
MOJIyYEeHHBIN PACTBOP pasjiesinjiu Ha ABe paBHBIe yacTu. K omgHOI uacTu
mobaBuUJIM MAarHU, K IPYTroil — Takyio ske Maccy maprafma. Ilo okoxua-
HUY PeaKIIM Macca ocaZKa BO BTOPOI UacTu OoKasajach Ha 3,1 I MeHb-
me, yeM B mepBoii. Ilocie mo6aBiaeHUsT M3OBITKA COJIAHON KHCJIOTHI K
000uM ocaZKaM OHUM YaCTHUYHO PACTBOPUJINCH, ¥ MX MAaCChl OKa3ajINCh
paBHBIMHE 1 cocTaBuau 21,6 r. Onpeznesnnre HEU3BECTHBIN METAJLI.

Pemenue

1. Hazmo y4uecTb, 4TO OCaJKM — 9TO HEM3BECTHBIM MeTAaJIJI, BLITECHEH-
HBIH M3 COJIM MarHueM U MapraHIileM, KOTOPbBIH, B OTJIUYNE OT MarHus u
MapraHiia, He paCTBOPAETCS B COJIAHON KUCJIOTE:

Me(NO,), + g Mg = ’—2€Mg(N03)2 + Me;
Me(NO,), + gMn = %‘ Mn(NOy), + Me.

2. Tak KakK Macchl OCaJIKOB PABHBI, TO OANHAKOBO U KOJUYECTBO Be-
miecTBa MeTaJljia, a, CJIeJ0BaTeJIbHO, PABHBI M KOJMYECTBA BeIll[eCTBa
BCTYIUBIIUX B PEAKIINI0O MATHUS U MapraHia.

Ecnn mpopearupyer 1 mosip MarHus # 1 MOJIb Maprasia, TO pas-
HOCTh Macc 0cagKoB 6yzeT paBHa Am = 55 1 — 24 r = 31 r. Tak Kak pas-
HOCTB MAacC OCaJKOB paBHa 3,1 r, cjeJ0BaTeJIbHO, B PEAKI[UIO BCTYIINJIO
0,1 mons Mg u 0,1 moas Mn. CorsiacHo ypaBHEHUAM peaKIHii 00pasoBa-
Jsock o 0,2 MOJIb HEeM3BECTHOrO MeTaJjia. HaiijeM ero MOJIAPDHYIO Maccy:

MMe) = —2L8T _ _ 108 r/mons, Meramt — cepe6po.
0,2 r/monb

OTBeT: Ag.
3amaua 7.22. Uto 00111er0 ¥ PasaINYHOIO0 B XMMUYECKUX CBOMCTBAX

mepokcuaa Bojgopoga u 6pomosomopona? IlpueenuTe ypaBHEeHUA peak-
Ui, TOATBEPKAAIOIINE OTBET.

Pemenue
OKHCINTETbHO-BOCCTAHOBUTEJLHBIE CBOMCTBA BEII[ECTB XapaKTepu-
3yeT BeJIMUYMHA CTAHIAPTHOI'O BOCCTAHOBUTEIHHOI'O IOTEHI[HAJIA:

¢°(Bry, 2Br) = +1,08 B;
¢°(0,, H*, H,0,) = +0,68 B;
¢°(H,0,, H*, 2H,0) = +1,77 B;
¢°(I,, 21°) = +0,54 B,
¢°(MnO, , H*, Mn2*) = +1,51 B.
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Amnanus sTux JAaHHBIX IIOKAa3bIBAET, UTO 6p0MOB0,ZLOpO,E[ — BOCCTaHO-
BHUTEJIb, a y IIEPOKCHUAa BOOOPOLAa OKNUCIUTEJIbHbIE CcBOMCTBa npeoGJIa,qa—
0T HaJ BOCCTAHOBUTEJIbHBIMMU

10HBr + 2KMnO, + 3H,S0, = 5Br, + 2MnS0, + K,S0, + 8H,0;

BOCCTaHO-
BUTEJIb

5H,0, + 2KMnO, + 3H,S0, = 2MnSO0, + K,SO, + 8H,0 + 50,1;
BOCCTaHO-
BUTEJIb

HBr + KI ;
H,0, +2KI=I,+ 2KOH.

OKHMCJIH-
TeJIb
BoccranoBuTesbHBIE CBOMCTBA GPOMOBOZOPOA BEIPAXKEHBI CUJIbHEE,
yeM y IepOKCUIa BOAOPOAA:
H,0, + 2HBr =Br,+ 2H,0.

OKMCJIN- BOCCTaHO-
TeJIb BUTEJIb

B KuCIOTHO-OCHOBHBIX BBAUMOEHCTBUAX PACTBOPHI 000UX COeAMHe-
HUY IPOABJAIOT KUCIOTHBIE CBOMCTBA, HAIPUMEP BCTYIIAIOT B PEaKIIVIO
HeHTpanus3amun:

2HBr + Ba(OH), = BaBr, + 2H,0;
H,0, + Ba(OH), = BaO, + 2H,0.
Ho HBr — cunpnasa kuciaora, a Hy0, — cirabas:
BaO, + 2HBr = BaBr, + H,0,.
O06a BeIrecTBa CIIOCOGHBI Pa3araTbCs:
2HBr = H, + Bry;  2H,0, = 2H,0 + O,1.
Ho peaknusa pasmoxeHnmsa 6poMoBOJOpOAa o0paTmMa M IPOTEKaeT
TOJIBKO IIPY HATPEBAHWH; IIEPOKCH/J] BOJOPO/a MOXKET PasIaraTbCa caMo-

IPOUBBOJILHO O[] JefCTBYEM CBeTa WU B IIPUCYTCTBUU KaTajausaropa.
IIporecc HeoGpaTuM.

3amaua 7.57. IIpocToe BemecTBO Maccoii 4 r, 06pasoBaHHOE 9JIeMEeH-
ToM A, coKryiu B armocdepe Kucaopoza. [losyueHHoe BelecTBO pacTBo-
puau B 60 r 20% -HOTO pacTBOpa ruApokcuaa Hatpus. Oupengenure sJe-
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MeHT A, eCJii U3BECTHO, YTO IIPX PACTBOPEHUH MOJYy4YUI0Ch 96 T pacTBo-
pa, a MaccoBas JOJIA I[eJOYM yMeHbInumiaach 10 12,5%.

Pemenue
1. Haiizem MaccslI 111eJI041 B MCXOJHOM PACTBOPE U PacTBOPE, IMOJIY-
YEHHOM II0CJIe PACTBOPEHUS OKCHUJA 9JIeMeHTa A B NICXOJAHOM PAaCTBOPE:

m;(NaOH)=60r - 0,2=12T;
my(NaOH)=96T1 - 0,125 =12r.

CieoBaTeIbHO, OKCHU/[] 9JIEMEHTA A CO IIeJI0YbIO HE Pearupyer.
2. Haiizem mMaccy aTOTO OKCHAA:

m(okc.)=96r—60r=36T.
3. OmpegesmM MacCOBbBIE OJU KUCJIOPOA U jieMeHTa A B OKcuje:
m(0)=36r—4r=32r;

w(0) = gg; - 100 % = 88,89 %;

w(A) =100% — 88,89 % =11,11 %.
4. O603HaYNM YKCJIO ATOMOB dJIeMeHTa A U KHCJIOPOAa B OKCHJIE Ue-
pes X U iy COOTBETCTBEHHO: AxOy.

5. Bocmosb3oBaBIINCH BHIpAKEHUEM AJISA pacueTa MacCOBOH [JOJIU
3JIEMEHTAa, COCTaBUM PaBEHCTBO:

A(A)-x _ 16y

=M
0,1111 0,8889

A(A) - x=2y.

PaBeHCTBO MMeeT CMBICH, ecau X = 2; y = 1; ciefoBaTenbHO, HEUS-
BeCcTHBIH aeMeHT A — Bojgopoa. A (A) =1, popmyna oxcuga — H,0.

OTrBeT: H.

3anaua 7.58. IIpu pactBopenunu B Boje 2,0 r cMecu TUAPUIOB JBYX
IIeJIOYHBIX METAJIJIOB BBIAEINIOCH 3,36 11 Bogopoza (H. y.). Onpenenute,
TUAPUABI KAKUX METAJLIOB ObLIN B CMECH, €CJI1 U3BECTHO, UTO KOJUYECT-
Ba BelllecTBa 00pa3oBaBIIINXCA ITeJI0Uell OTHOCATCA, Kak 5 : 1.

Pemenue
1. Hanwuirem ypaBHeHUEe peaKIuu B O0IeM BUJE:

MeH + H,0 = MeOH + H, 1.
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2. Haiizem o61mee KOJIMUYECTBO BeII[eCTBA BOAOPOIA:

3,36 11
n- (H)= —229071
"sm‘( 2) 22,4 1/mMonn

3. Tak kax n(MeOH) : n(Hy) =1:1, to n;(H,) : ny(Hy)=1:5.
Beenem ob6osnauenusa: n;(H,) = x moxs, Torga ny(H,) = 5x Moxs;

=0,15 Moab.

x + 5x=0,15, orcroga x = 0,025 mMoub.
4. ITo ypaBuenuio peaknuu n(MeH) = n(H,), mostomy
n,(MeH) = 0,025 moub; ny(MeH) =5 - 0,025 =0,125 moub.
5. Onpenenum Metasnibl. O003HAYUNM OTHOCUTEIBHYIO aTOMHYIO Mac-
cy IIepBOT0 MeTaJljIa Yepe3 @, BTOPOTo MeTaJljla — uepes b, Toraa
M,MH)=a+1; m;MeH)=(a+1)-0,025;
M,MH)=0b+1; my(MeH)= (b +1) - 0,125.
Tak xak m,(MeH) + my(MeH) = 2, cocraBumM ypaBHeHHe:
(@a+1) 0,025+ +1) - 0,125=2.
Pemras ero, mosy4um BeIpasKeHHE:
a+5b="T4.

ITOMY YCIOBUIO YAOBIETBODSAET OfHA ITaPa 3HAUYEHUI OTHOCUTEIBbHBIX
aTOMHBIX MAacC I[eJIOYHBIX MeTAJJIOB: a = 7 (nuTtuit) u b = 39 (xanuii).

OrBeT: LiH, KH.

3amaua 7.59. Bogopo/ mosyyaior, IpornycKas BOASHON map HaJ pac-
KaJIeHHBIMY JKeJIeSHBIMH CTPysKKaMu. OmpesesnTre cTeneHb mpespaiie-
HHUA BOABI B BOAOPOL (T. €. OTHOIIIeHnue MacChl BOAHI, HpeBpaTHBHIefIC&I B
BOZOPOX, K MCXOJHON Macce BOABI), €CJIV IIPU IPONYCKAHUU HAJ KeJje-
3om 100 1 Boganoro napa npu 300 °C u HOpMaJIbLHOM JaBJIEHUH €0 Mac-
ca ymenbInuaach Ha 13,6 r.

Pemenue
1. Hanuiem ypaBHEHVE DeaKIIUN:

3Fe + 4H,0 = Fe,0, + 4H,1.

WUcxons us ypaBHeHus Kiaiimepona — MemgesieeBa paccuuTaeM
HCXOJHYIO Maccy BOIBI:

_ v, H.0)— 101325-100-10% _ 5 10 _
n=gp MH0) 8,31.573 128 (mom);

m(H,0) = 2,128 mons * 18 r/mous = 38,30 1.
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2. IIpespaiesue 1 MOJb BOJABI B BOZOPOJ COIIPOBOXKAAETCS YMEHB-
IIeHreM MacChl Iap0-ra30BOi CMeCH 3a CUET KUCJIOPOAa, II0ITOMY

13,6 r
16 r/monb

n(0) = = 0,85 moub.

3. Haiizem Maccy BOAbI, TPOPearupoBaBIIeil ¢ JKeIe30M:
n(H,0) = n(0) = 0,85 moub;
m(H,0) = 0,85 mons + 18 r/mons = 15,3 1.
4. BoIuncauM CTeeHb IPeBPAIe A BOAbI B BOJOPOL:

15,31 _ 0
38,307 0,4 (40 %).

OrseT: 40 %.

3amaua 7.137. OnpegenuTe, KaKue BellleCcTBa BCTYIIUJIN B PEAKIIUIO
¥ IpU KaKWUX YCJIOBUAX, €CIU 00pa30BAIUCh CIEAYIOUINE NPOAYKTHI
(vyrasaubl (hOPMYJIBI BCeX BeIecTB 0e3 K0a(h(GUIIMEeHTOB):

a) KC1 + KCIO, + H,0;  e) HCI + KNOy;

6) Cul + I, + NaCl; &) CgH,Br,NHs;

B) C4;H,, + NaBr; 3) H,8i0; + HCI;

r) KCl + KClOy; u) C,H;OH + NaCl;
n) HIO; + HCI; x) I, +S + H,0.

Pemenune

a) B mpaBoi#i yactu ypaBHeHUS (POPMYJIBI BEI[ECTB, COAEPIKAIIUX
aTOMBI XJIOPA B PA3HBIX CTEIIEHAX OKUCJIEHUA; OUEBUIHO, IIPOUCXOIUT
PeakIusa QUCITPONOPIMOHUPOBAHUA:

3Cl, + 6KOH < 5KCl + KCIO, + 3H,0.

6) B mpoaykTax peakIimy IPUCYTCTBYET CBOOOTHBIN MO, ITOITOMY
MOJKHO IIPeAIosoKuTh nporekanue OBP, B Koropoit moguz 6yger Boc-
CTaHOBUTEJEM (B IPOAYKTAX PEAKIMU HET aTOMOB KHUCJIOPOJa), a POJb
OKMCJIUTENs OYAEeT BBHIMOJHATH MEIhb B CTEIIEHN OKUCAeHU +2:

2CuCl, + 4Nal = 2Cul + I, + 4NaCl.
B) B nmpaBoii yacTy ypaBHeHNA IIpeiCTaBIeHbI (POPMYJIBI IPEJETHHO-

ro yrjieBofopoja U OpoMHa HATPUS, YTO BOSMOYKHO IIPU MPOTEKAHUU
peaxnuu Biopma:

2C,H,Br + 2Na — C,H,, + 2NaBr.
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T) PaccykaeHusa aHaJIOTUYHEI II. a:
4KClO4 = KCl + 3KClO,.

) B mpoaykre peakiuu XJIop HAXOAUTCSA B HUSIIEH CTEIIEHN OKUCJIIe-
HuA —1, a o[ — B JOCTATOYHO BHICOKOM — +5, M03TOMY B JaHHO! peak-
AU XJIOP ABJISETCA OKUCJIUTEIEM, & O] — BOCCTAHOBUTEJIEM:

I, + 5Cl, + 6H,0 = 2HIO, + 10HCL.

e) PaccykmeHnsa aHAJIOTUYHBI II. [
KNO, + Cl, + H,0 = 2HC] + KNO;.
k) JaHHAA COJb MOXKET OBITH IOJIyUYeHA IIPY B3AMMOJAEICTBUY aHU-
JauHa ¢ 6GpoMoMm:
C¢H;NH, + 3Br, — CcH,Br;NH, + 3HBr.
BpomoBogopoa pearupyeT ¢ JPYIUM IPOAYKTOM pPEaKIWU II0 aMU-
Horpymie ¢ obpaszosarueM [C¢H,BrsNH;]Br nmau C¢H,Br,NH,.

3) B mpaBoii yacT ypaBHEHUS MpPeACTaBJIeHbl (DOPMYJIBI IBYX KUC-
JIOT, YTO BO3MOXKHO IIpU rujgposinsde xjaopuna kpemaus(IV):

SiCl, + 8H,0 = H,Si0, | + 4HC.
I/I) Il];e]lO'—IHOﬁ TUAPOJINS3 I'aJIOT€HOIIPON3BOAHBIX AIKAHOB:
C,H,Cl + NaOH — C,H,0H + NaCl.

k) Paccy:xneHus aHaJIOrUYHEI 1. X

6HI + H,SO, = 31, + S + 4H,0.

KOHII.

3amaua 7.157. BeluncauTe Maccy 1Mofa, KOTOPBHIA BBIAENIUTCS IIPU
nponyckauuu 3,36 s xsopa (H. y.) yepes pacTBoOp, cojepskamuii 15 r
MOAMIA HATPUS.

Pemenue
1. Hanuiem ypaBHEeHVE DeaKIIUN:

Cl, + 2Nal = 2NaCl + I, (1)

2. OHpe,I[eJII/IM, KaKoe U3 UCXOAHBIX BEIIECTB B3ATO B u36bITKE:

_ 3,36 1 _ .
n(Cly) 5.4 5 /moms 0,15 moub;

151

n(Nal) = 150 r/monsn

= 0,1 MmoJb.
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Tak kak o ypaBHeHuio peaxnuu n(Cly) : n(Nal)=1:2, o Cl, — B
us6bITKe, Nal mpopearupyeT moJIHOCTHIO.

3. lamee cimenyeT y4ecTb BOSMOYKHOCThH OKUCJIEHU 00pa3oBaBIIero-
cA mofa u30BITKOM XJIopa:

5Cl, + I, + 6H,0 = 10HCI + 2HIO,. @)

4. PaccumraemM KOJIMUECTBO BeI[eCTBA MO[a, OOpPa3yIOIIerocs II0
ypaBHeHUO (1), KOJMYECTBO BEI[eCTBA XJIOPA, BCTYIIMBIIIETO B PEaKIUIO,
¥ n30BITOYHOE KOJIMUECTBO BEI[eCTBA XJIOpa:

ny(1) = é n(Nal) = 0,05 mous;

n,(Cly) = é n(Nal) = 0,05 mMous;

n,.5(Cly) = 0,15 moab — 0,05 moxs = 0,1 MouIb.
5. PaccunTaemM KOJMUYECTBO BEI[ECTBA MOMA, IPOPEArMpPOBABIIETO C
u30BITKOM XJIOpA II0 ypaBHeHwuIo (2):

ny(ly) = %nm(mz); ny(ly) = % - 0,1 Moss = 0,02 Mo

6. Berurcamm Maccy OCTaBIIIEroCcs MOAA:
nger(I) = 0,05 mous — 0,02 mons = 0,03 Moub;

M. (Iy) = 0,03 mons - 254 r/mosb = 7,62 1.

Orser: m,,(I,) =7,62T.

3anaua 7.163. B cocyn BMeCTUMOCTBIO 2 JI TOMECTHUIN 8 T BOJOpOoa,
48 r xucsopona u 3,5 r xyopa. CMech MOJOKIJIN 3JIEKTPUUECKUM Pas3psi-
oM, a 3aTeM cocyx oxyanuau go 0 °C. Beraucanre npuMepHOe JaBIeHTE
B COCy/le M MacCOBbIE JOJIU BeIlleCTB B 00pas3oBaBIIeHCcsA MOCIe PeaKuu
cMecH.

Pemenue
1. Hanumem ypaBHEeHUA peakI(iil, IPOTEKAIOIIUX IPU IOAKUTaHUT
HUCXOJHOM CMeCH ra3oB:

H, + Cl, = 2HCJ; 1)
2H, + 0, = 2H,0. 2)
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2. PaccuuraeM KOJIMYECTBO BEIlECTBA BOJOPOIa, KUCIOPOA U XJIopa
B UCXOJHOI cMecu:

_ 8r _ .
n(H,) T /mons 4 MOJIBb:
n(0,) = 48T  _ 1 5 moms;
32 r/monb

n(Cly) = —33T__ — 0,05 mob.
71 r/moab

3. Haiimem mMacchl 00pa3oBaBIINXCA BEIECTB:
n(HCI) = 2n(Cl,) = 0,1 moub;
m(HCl) = 0,1 moxas - 36,5 r/mons = 3,65 r;
n(H,0) = 2n(0,) = 3 mob;
m(H,0) = 3 mons * 18 r/mons = 54 1.

4. O6pas3oBaBIIUiCA XJIOPOBOIOPO PACTBOPUTCS B BOJe 1 00pasyer-
cs1 pacTBOD:

m(p-pa) = 3,651+ 54 r=57,65r;

w(HCl) = ;Lﬁ?;r =0,0633 (6,33 %).

5. Hailijem KOJIM4ecTBO BeIeCTBA BOZOPOJA, BCTYIUBIIErO0 B PeaK-
NN

n,(H,) = n(Cly) = 0,05 moub;
ny(Hy) = 2n(0,) = 3 Moub;
Mg (Hy) = 3 Mob + 0,05 mosb = 3,05 Moub.
6. Omrpegesm 00'bEM OCTABIIIETOCS BOJOPOLA IPHU H. V.:
Noer(Hy) = 4 Moss — 3,05 Mo = 0,95 MoB;
V(H,) = 0,95 moxns - 22,4 n/monb = 21,28 5.

7. IlnoTHOCTh pasbasiaenuoro pacrsopa HCI 6iim3Ka K IJIOTHOCTH BO-
IbI, TIO9TOMY COJIsTHAsI KHCJOTa 3aiimeT obobeM 57,65 mia. Oupemenum
00BeM, B KOTOPOM OyeT HaXOAUTHCSA OCTABIINICA BOLOPOS;:

Voen(H,) = 2 1~ 0,05765 1 = 1,942 11.
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8. [TaBieHUe B cocyje MOXKHO PAacCUNTATh IO 3aKOoHY Boiina — Ma-
puorTa:

pV =p;V; P = %& = 10,96 (arm) (pu 0 °C).

OrBeT: p=10,96 arm; w (HCI) = 6,33 %.

3anaua 7.181. B pesyabTaTe BHIIepP;KUBAHUA CMECH BOLOPOAA U IIa-
poB GpoMa Ipu HEKOTOPO# TeMIlepaType B 3aMKHYTOHN CUCTEMeE C II0CTO-
AHHBIM 00'EMOM CcOJepiKaHre 6poMa YMEHbBIINIOCh B 4 pasda, a 06beM-
Hasi [0Jsi GPOMOBOZOPOZA B MOJYYEHHOH cmecu cocraBuia 60 % . Bei-
YuCcanuTe 00BbeMHBIE L0 OPOoMa ¥ BOZOPOAA B UCXOJHOI CMECH.

Pemernue
1. Hanumiem ypaBHeHUE PeaKIIUN:

H, + Br, = 2HBr.

2. IIycTh KOJIMYECTBO BeIeCTBa MCXOAHOM cMecw paBHO 1 MOJb U
n(Br,) = x Mosb, TOrfa mocie peaknuu ocranerca 0,25x moxas Bry, a B
peaknuio Berynut 0,75x monb Bry,. I3 ypaBHeHHA peaknuu cienyer,
uaro n(HBr) = 2n(Br,) = 1,5x Moub.

3. Tak Kak B X0/ie peaKI[U¥ He IIPOUCXOUT U3MEeHEeHUs CYyMMAapHOTO
KOJIMYEeCTBa BellecTBa (CM. YypaBHEHUE PEAaKIMU), TO U IIOCJe PeaKIuu
ocraHercs 1 MOJb Iapo-rasoBoil cMecu, GPOMOBOLOPOJA B 9TOM CMeCH
o6ynet 0,6 mons. CocTaBUM ypaBHEHUE:

1,5x =0,6; x = 0,4 (unu 40 %).
O0BeMHAA 10 BOAOPOAA B MCXOAHOH cMecu cocTaBut 60 % .
OrBerT: O(Bry) =40 %; ¢(H,) =60 %.

3amaua 7.218. [IBa IOHBIX XMMHUKAa HCCJEAOBAIN B3aMMOJeiiCTBUE
pacTBOPOB cyabdhuma Kaaua U fuxpomara Kanusa. OIuH u3 HUX TOTYIUI
0CaJIoK, HEPACTBOPUMEII B pa30aBIeHHOU CEPHOM KUCJIOTE, HO PACTBO-
pAomuiica B KOHIEHTPUPOBAHHOI a30THOM KUCJIOTE IIPU HarpeBaHUU,
BTOPOM — 0CAI0K, YaCTUYHO PACTBOPUMBIM B pa30aBI€HHON CepHOM
kucsore. O0bACHUTE, TOUEMY IOJYUNJINCH Pa3Hble Pe3yJIbTaThl UCCJIe-
noBaHuA. HanuiuTe ypaBHEHUA PeaKIIU.

Pemenue

O0BbACHUTH pa3HBIE pPe3YJbTaThl HCCJIELOBAHUA MOYKHO, €CJIHN
y4ecTb, UTO IPOAYKTHI PEaKIIUU 3aBUCAT OT CPEbI U II0CJIE0BaTEIbHO-
cTy npubaBJIeHNs peareHToB (B 9TOM cJIyuyae OJUH U3 PeareHTOB OyaeT B
n3bbITKe). Tak, ecnu mpunuBaTtk pactBop K,Cr,0; x pacrsopy K,S,
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UMEIIEeMY IeJOYHYIO CPeny, TO CyabDua Kanusa OygeT B u30bITKe U
obpasywomuiica ruaporcus xpoma(lll) pacrBopurcs B mpucyTCTBUH IIfe-
JIouu:

K,Cr,0; + 3K,S + TH,0 = 2K;3[Cr(OH)g] + 3S | + 2KOH.
B ocagke 6ymeT TOIbKO cepa, HeEpacTBOpuMas B pasbaBieHHOII cep-

HOU KHCJIOTE, HO PACTBOPAIOINAACS B KOHI[EHTPUPOBAHHOI a30THOM KUC-
Jore:

S+ 6HNO; = 6NO, 1 + H,SO, + 2H,0.
KOHIT .
Pacrsop K,Cr,0; nMeeT KHUCIOTHYIO CpeNy BCJIeJCTBE PABHOBECHA:
Cr,05 +H,0= 2Cr0> + 2H".

Ecnu npunusats pactsop K,S k pactBopy K,Cr,0,, To mpu u36beITKe

IUXpoMarTa KaJius B3aMMOJeNCTBUE MEXKAY WCXOTHBIMU BeIll[eCTBaMU
OyZeT MpoTeKaTh 110 yPaBHEHUIO:

5K,Cr,0, + 3K,S + 3H,0 = 2Cr(OH),| + 3S| + 8K,Cr0,.

Bwmecrte ¢ cepoii B 9TOM caiyuae BbIafaeT B 0CAJ0K U TUAPOKCH] XPO-
ma(IIT), merko pacrBopsoIuiicsa B pa3daBIeHHOI CepHOil KucaoTe (B OT-
JINYHE OT CepPhI):

2Cr(OH); + 3H,S0, = Cry(S0,)5 + 6H,0.
3amaua 7.237. IIpu pasnoskenunu 40 r nepmaHraHara Kauius, COIep-

sxarrero 21% MuHepanIbHBIX IpuUMeceii, o6pasoBaiocsk 37,44 r TBEPZOTO
ocrarka. Ompegesnnre ero COCTaB.

Pemenue
1. TepMuueckoe pasioKeHue IepMaHraHaTa KajJusa IPOUCXOMUT I10
YPaBHEHUIO:

2KMnO, £ K,MnO, + MnO, + O,1.

2. YMeHbIlleHTIE MCXOMHON MacChl ImepMaHranaTa KaJud IIPOUCXO0-
JAUT 3a CUET BBIAEJIUBILIErOCA KUCJopoaa:

m(0,)=40r—-37,44r = 2,561

_ _2,66r _
n(0,) 35 1/mons 0,08 moJb.

3. U3 ypaBHeHUA PeaKI UM CIELYeT:
n(K,MnO,) = n(MnO,) = n(0,) = 0,08 mob.
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4. OupenesuM cOCTaB TBEPAOIO OCTATKA IIOCJIE IPOKATNBAHNA:

m(upum.)=40r - 0,21 =8,41;
m(K,MnO,) = 0,08 mons * 197 r/mons = 15,76 r;
m(MnO,) = 0,08 moxns * 87 r/mons = 6,96 T.
Omnpegenum Maccy Hepasnosxusineroca KMnO,:
m(KMnO,) = 37,44r—-8,4r—15,76r— 6,96 r = 6,32 .
Orser: m(mpum.) = 8,4 T; m(KMnO,) = 6,32 r; m(K,MnO,) = 15,76 r;
m(MnO,) = 6,96 r.

3anaua 7.263. B xosbe marpesu 0,18 r mpocToro BeriectBa A ¢ 13-
OBITKOM KOHI[EHTPUPOBAHHON CEPHOM KUCJIOTHI. 'a3000pasHble MPOAYK-
THI PEaKI[UW IPOMYCTUJIU B M30BITOK PACTBOPA M'MAPOKCHUAA KAaJbI[UI,
mpu 3ToM BhInaiio 5,1 r ocaaka. OnpepennTe NCXOLHOE BEI[eCTBO A.

Pemenue

1. C u3BeCTKOBOI1 BOZLOI 0CaJoK MOKeT o0pasoBaTh okcu/f cepbi(IV)
wiu okcuyg yraepoga(IVv):

Ca(OH), + SO, = CaSO4| + H,0;
Ca(OH), + CO, = CaCOg4| + H,O0.

IIpocTsIM BeecTBOM A, pearupyoIiuM ¢ KOHIEHTPUPOBAHHOI cep-
HOI KUCJIOTO¥ ¢ 00pa3oBaHMEM OIHOTO M3 STUX JBYX OKCHUJOB, MOXKET
OBITH MaJIOAKTUBHBIN MeTasy (IPU B3aUMOJENCTBUU C aKTUBHBIM Me-
TaJJI0M 00pa3yeTcsa CepOBOLOPOJ, a CYJIb(MUL KATbIUI PACTBOPUM B BO-
Iie), cepa miu yriepon. PaccMoTpum Bce Tpu ciydas.

2. Hanumrem ypaBHeHUE PeaKIINHU KOHIIEHTPUPOBAHHOM CEePHOM KUC-
JIOTBI C OZHOBAJIEHTHBIM METAJIJIOM B 00II[eM BHAe:

2A + 2H,S0, = A,SO, + SO, + 2H,0.

PaccumraeM KoJIm4ecTBO BEIIeCTBA OCaKa U BeIlecTBa A:

n(CaS0g) = — LT —0,0425 mons;
120 r/moun

n(A) = 2n(S0,) = 2n(CaS03) = 2 - 0,0425 mons = 0,085 mMoub.

Monsipuas macca BerecTsa A:

0,18 r
MA)= —=—"— =2,12 .
(A) 0,085 moun r/moms
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Meranna ¢ Takoii MOJAPHOI Maccoil HeT. AHaJOTUUYHBIE PACUEThI
IUIA ABYX-, TPEX- U UYETHIPEXBAJEHTHBIX METAJJIOB IO3BOJAIOT CAE/IATh
BBIBOJI, UTO BEIIIECTBO A — HeMeTaJll.

3. MonyctuMm, 4TO BeliecTBO A — cepa:

S + 2H,80, = 380, + 2H,0.

PaCC‘II/ITaeM Maccy cepnl:
n(s) = % n(80,) = é - 0,0425 moms = 0,0142 mous;

m(S) = 0,0142 mons * 32 r/moab = 0,451,
uTO GoJIbile, ueM 1o ycaoeuio 3agauu (0,18 r).
4. ITycTs BemiecTBO A — yriepon:
C + 2H,S0, = 2S0,1 + CO41 + 2H,0.

Ocanok B aToM caydae 6yzer coctoaTs us CaCOz u CaSO;. Paccuura-
€M KOJIMYEeCTBO BeIlleCTBa yIIepoja:

_ _0,18r _
n(C) 12 1/moms 0,015 moab.

Haiinem maccy ocagka:
n(CaCOg) = n(CO,) = n(C) = 0,015 mous;
m(CaCO3) = 0,015 mons + 100 r/mons = 1,5 13
n(CaS03) = n(SO,) = 2n(C) =2 - 0,015 moxs = 0,03 MonBb;
m(CaS03) = 0,03 moss + 120 r/moab = 3,6 T.
Oo6mas macca ocagKa:
m(ocagka)=1,5r+ 3,6 r=5,1r.
ITO COOTBETCTBYET ycyioBuiO 3agaun. Takum 06pasom, BeIecTso A —
yTJIePOA.
OrBerT: C.

3amaua 7.271. IIpu amanmse ABYX COJIeHl HATPUA, COCTOSIIUX U3
Tpex 5JIEMEHTOB, ObLIMW HaWJeHbl MACCOBBLIE JOJIU 3JIEMEHTOB: B IIEPBOM
32,4 % wnarpua u 45,1 % EKuciaopomga; Bo BrOpoi 29,1 % HaTpuA u
30,4 % xwucaopopa. OnpenennTe, KaKue COMY ObLIY B3SATHI JJIA aHAIK3A.

Pemenue
1. OGosHaumM HEeM3BeCTHLIN s1eMeHT ueped R, KoauuecTBa BelecT-
Ba aTOMOB HATPHUs, HEM3BECTHOTO 3JIEMEHTa U KUCJIOPO/a Uepes X, Y U 2
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cooTBeTcTBeHHO. Torga mpocTeinyo GopMyy Cojeil MOMKHO 3alllcaTh
kak Na, R O

xvyYze
2. ITyctp macca Kaxgoi coau 100 r, Torga AJisa mepBoit Comm:

m(Na)=32,4r; m(0)=45,1r; m(R)=22,5r.
Paccunraem KoJIM4YeCTBO BeIlecTBa:

n(Na) = _3824r _ 1,409 moub;
23 r/monb

n(0)= 2217 _ 9819 moxs.
16 r/moab
Haiizem oTHOIIIEHNE KOJIUYECTB BEI[eCTBA aTOMOB HATPUSA U KHCJIO-
pojZia JJis IePBOM COJIU:

x:z=n(Na):n(0)=1,409:2,819=1:2.

IIpocreiimmas ¢opmyia mepBOH COMTU — NaRyOZ.
3. 3anuieM BBIpaKeHUe [JIs PacueTa OTHOCUTEJIbHOH MOJIEKYJIsp-
HO¥ Macchl coiu U3 (POPMyJIbl MACCOBOM AOJU dJIEMEHTA:

A, (R)-n(R)

M (conu) = o (®)

HO,Z[CTaBI/IM B 9TO BBIDpaAKE€HUWE NaHHbIE IJId KHCJIOPOIa M HEM3BECT-
HOT'O 9JIeMeHTa:

16-2 _ A (R)-n(R)
0,451 0,225

Orcrozna Haiinem: A (R) = 16, Ho KucI0pOZ B (hOpPMYJIe yoKe 3aIlllCaH.
CuiemoBaTeIbHO, HAJZIO YABOUTH UHAEKCHI, IOKA3bIBAIOIIIVIE YHCJIO ATOMOB
Harpua u Kucaoposa: Nay,R O, Torma A(R) = 32, HenssecTHBIH aue-
MeHT — cepa, a (opmyJia nepsoii conu — Na,SO,. AHAIOIMYHO BHIBO-
nutcs hopMyJia BTOPOi COJIH.

Orser: Na,SO,, Na,S,03.

3anaua 7.303. O6bAcCHUTE, TOUEMY PeaKIUs XJIOPHUPOBAHUSA MeTa-
Ha, UAYIIasa Ha CBeTy, Pe3KO0 3aMe/JIIeTCA B IPUCYTCTBUY HE3HAUNTEIIb-
HBIX KoJudecTB okcuzga asora(Il).

Pemenue
XopupoBaHUe MeTaHa Ha CBETY IPOTEKAaeT II0 CBOGOTHOPAINKAIb-
HOMY MEeXaHU3MY.
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1. NaunuupoBaHUe IeImu:
Cl, — CI' + -Cl.

2. PocT menu:

CH, + Cl — CHy + HCI,;

CHj + Cl, — CH4Cl + Cl-.
3. OOpHIB Henu:

CHj + -C1 — CH,4Cl;
CH; + ‘CH; — CH;—CHj.

Mouserkysna NO nmeer oinH HeCIIapeHHBIHN dJIEKTPOH, T. €. SBJISAETCA
panzukamoMm. BaaumogeiicTBrue aTroMmapHOro xJjopa u NO IpuBOIUT K 00-
PBIBY LieIu:

Cl' +‘NO = NOCI.

IlosTomMy mnpucyTcTBHE HE3HAUMUTEJbHBIX KoaumdecTB NO pesko
YMEHBIIIAET CKOPOCTH IEITHOI PeaKuy, IPOTEKAIOIIeH 10 paJuKaIbHO-
My mexaHusmy. Okcup aszora(ll) aBigerca MHrIOUTOPOM PEaKIIMH XJIO-
PUPOBaHUA METaHA.

3amaua 7.327. O6paser; Maraus COKIJIN B BO3AYXe U 30JIy PACTBOPH-
au B 60 M 1 M consiHO# KucaoThl. Ha HefiTpaiusamuio 9Toro pacTsopa
sarpatuau 12 ma 1 M pacTtBopa rugpokcuga Hatpusd. [lociie 1o6aBieHnsA
u30BITKA IIIeJIOYM PACTBOD IPOKUIATUIN, & BBIJEJUBIINHACA IPU 9TOM
ra3 opomycTuu B Kooy ¢ 12 mu 1 M consaHo# Kucaorel. Ha HeliTpasiu-
3aIui0 pacTBopa B KoJibe 3arpatuau 6 ma 1 M pacTBOpa rmapokcuia
Harpusa. OnpegennTe Maccy o6pasia MarHus U COCTaB 30JIbI.

Pemenue
Hanwuiiem ypaBHEeHUS peaKIlnil, IPOTEKAIONUX IPU CXKUTAHUY Mar-
HUS HA BO3AyXe:

2Mg + 0, £ 2MgO; 1)
3Mg + N, £ Mg,N,. @)

CiiemoBaTesIbHO, 30Jia COCTOUT M3 OKCHAA M HUTpuUAa maruusa. [Ipu
moceAyoIeil 00paboTKe 30JIbI COJIAHON KUCJOTOH MIPOTEKAalT peak-
NN

MgO + 2HCI = MgCl, + H,0; (3)
Mg;N, + 8HCI = 3MgCl, + 2NH,Cl. 4)
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W3 ycaoBusA 3agauu cjaenyeT, uTo COJsTHAsI KHUCJIOTa B3ATA B U30OBIT-
ke, mostromy obpasyerca NH,Cl, a ue NH;. IlonyueHHBIiT pacTBOD Heli-
TPaAIUBYIOT I[EJ0YbIO:

HCIl + NaOH = NaC(Cl + H,0. (5)
HMobGaBienre n30bITKA I[EJIOYUM:
NH,Cl + NaOH = NaCl + NH,1 + H,0. (6)
BripesuBminiics ra3 mpopearupyeT ¢ COJAHON KUCIOTOM:
NH,; + HCl = NH,CI. 7)

2. ITycts mo ypaBHeHuio (1) n,;(Mg) = x Monp; mo ypaBHeHUIo (2)
ny(Mg) = y mons. Haiinem xosmnuectso Bemmecrsa HCl, momeniero va
pacTBOpeHUe 30JIbL:

ny(HCl) = 2n(MgO) = 2n,(Mg) = 2x MoJb;
n,(HC) = 8n(MgsN,) = gnz(Mg) = %-‘/ MOJTB.
Oo1ee konmuuecTBo Bemectsa HCI mo ypasuerausam (3) u (4):
n(HCl) = 2x + %-‘/.

Haiingem konmuecTso Bemectsa HCI B costAHOM KucmoTe:
(HCl) = 0,06 1 - 1 mous/x = 0,06 MoJb.

nncx

ITocae pacTBOpPEeHUA 30JIbI HA HeﬁTpaJIH:SaHHIO n30bITKA KHUCJIOTHI 3a-
TPaTHUJU I1eJI0Ub:

n(NaOH) = 0,012 1 - 1 moas/a = 0,012 mousb.

Haiigem, o6mee KonuuecTso Bemectsa HCI, morreaiero Ha pactso-
peHue 30JbI 10 ypaBHeHUAM (3) u (4):

np(HCl) = 0,06 moap — 0,012 mous = 0,048 moJIb.
MosxHO coCTaBUTH alredpandyecKkoe ypaBHeHUE:

2x + %y = 0,048.

3. Haiimem KoIu4ecTBO BeIleCTBA aMMUaKa, UCXOMA U3 YpaBHeHu’ (2),

4), (6):
n(NH,) = n(NH,CI) = 2n(Mg;N,) = g ny(Mg) = %y MOJTB.
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Ha BS&HMOﬂeﬁCTBHe C 3TUM KOJIMYECTBOM aMMMaKa n3pacxomoBaau
HCI:

n/(HCl) = 0,012 x - 1 mous/x — 0,006 i - 1 moas/n = 0,006 mouib.
MooxHO cOCTaBUTH BTOPOE airedpanieckoe ypaBHeHUe:

2y _

B 0,006.

Pemum cucreMmy ypaBHeHUH:

2x + %y =0,048

2?y = 0,006 moanb

Haiinem sHauenus x u y: x = 0,012 mous; y = 0,009 mous.
4. Paccuuraem maccy o0pasiia MarHms:

m(Mg) = (0,012 mous + 0,009 moas) - 24 r/moab = 0,504 r.
5. OmpemesnuM COCTaB 30JIbI:

m(MgO) = 0,012 mons * 40 r/mousb = 0,48 1, uTo cocrasnser 61,54 % ;
m(Mg3N,) = 0,003 mosp + 100 r/mone = 0,3 1, T. €. 38,46 %.

OrBer: m(Mg) = 0,504 r; w(MgO) = 61,54 %; w(MgsN,) =
= 38,46 %.

3amaua 7.352. B pesyabrare ssnexrposusa 130 ma pacTBopa HuUTpa-
Ta mexu(Il) (maccoras noxas conu 25,6 % , mroruocTs 1,25 r/mir), mpose-
JEHHOTO C MCII0JIb30BaHMEM YIOJBHBIX 9JIEKTPOAOB, Ha aHOE BBIJEJIH-
noch 3,36 i raza (#. y.). ITo oOKOHUAHWY 3JIEKTPOJIN3A BIEKTPOAbI OBIIN
OCTaBJIEHBI B 00pa30BaBIIEeMCS PACTBOPE [0 IPEKPAIeHUs U3MEeHEHUI
UX Macchbl. BbIUMCINTE MaccoBbIe HOJU BEIIeCTB, COLEPIKAIINXCA B 00-
pasoBaBIlIeMCs pacTBOpe.

Pemenue
1. Hanuiiem cymMMapHOe ypaBHEHUE 9JIEKTPOIN3a PACTBOpA HUTDA-
ta mexu(1l):

2Cu(NO,), + 2H,0 = 2Cu + 4HNO, + 0, 1.

Kucnopo BeiensieTcst Ha aHOAE, MeIb — Ha KaToJe.
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2. PaccumraemM Maccy HMCXOJHOTO PACTBOPAa WM Maccy HHUTpaTa Me-
nu(Il) B Hem:
m(p-pa) = 130 max + 1,25 r/mun = 162,51
m(Cu(NOs),) =162,5r - 0,256 =41,6 r.
3. Haiiem KoJIM4eCcTBO BellleCcTBa KUCJI0POIa:
n(0,) = —3361 __ — 0,15 mons.
22,4 n/Mmonb

4. ITo ypaBHEHUIO PEAKI[UY OIPEeIUM KOJIUUECTBO BEII[eCTBA BBIE-
JuBIIeHiCca Ha KaTOJe MeJN U KOJMYECTBO BellecTBa 00pasoBaBiueiica B
pacTBOpe a30THON KUCJIOTHI:

n(Cu) = 2n(0,) = 0,3 mon;
n(HNO;) = 4n(0,) = 0,6 mob.
5. Tak Kak mocje IpeKpaIfeHnsa 9JIeKTPOIN3a dIeKTPOAbI ObLIN OC-

TaBJIeHBl B 00pA30BaBIIEMCS PACTBODE, TO BBLAENUBIIASCST HA KaTone
MeZb PacTBOPSIACH B Pa30aBI€HHOM PACTBOPE A30THOM KUCJIOTHI:

3Cu + 8HNO, = 3Cu(NOy), + 2NO | + 4H,0.

6. Haiimem KoauuecTBO BeIlleCTBA pPacTBOPHUBIIelica Meou W Menu,
ocrasIIeiica Ha KaToze:

n,(Cu) = g n(HNO;);  n,(Cu) = g - 0,6 Moxb = 0,225 MOTTB;

n,(Cu) = 0,3 moxs — 0,225 moss = 0,075 moub;
my(Cu) = 0,075 moxp * 64 r/mMonb =4,8T.
7. CiemoBaTesbHO, KOJIMUECTBO BelecTBa HuTpata menu(Il) B pac-

TBope ymeHbInuTcesa Ha 0,075 moab. Hatinem maccy cosim, KOTopas ocTa-
HETCA B pacTBOpe:
m(Cu(NO3),) =41,6 r— 0,075 mons - 188 r/mous = 27,5 1.
8. Haiimem maccy pacTBopa II0CJie BCeX PeaKIiuii:
m(p-pa) = 162,5 r — m (Cu) — m(0,) — m(NO);
m(p-pa) =162,5r-4,8r - 0,15 moapb * 32 r/mMoab —
2

ot + 0,6 mousis *+ 30 r/mous = 148,4 r.

9. Beruucaum maccoByio gosio HuTpara menu(Il) B pacrsope:

w(Cu(NOy),) = 12478’54PF = 0,1853 (wm 18,53 %).

OrBer: w(Cu(NO;),) = 18,53 %.
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3anaua 7.354. HaBecKky Hem3BecTHOTO MeTaia maccoit 13,0 r o6pa-
6oTasu M30BITKOM pasbaBIEHHON a30THON KUCIOTHI. K moayueHHOMY
pacTBOpY mpubaBUIM N30BITOK PacTBOPa 'MAPOKCHULA HATPHUS U PACTBOD
Harpeju, B pedyJabraTe uero moayumau 1,12 i rasa (1. y.). Kakoit me-
TaJlJI ObLT PACTBOPEH B a30THOM Kucjaore? OTBET MOATBEPAUTE PACUETOM
¥ COCTaBbTE COOTBETCTBYIOIIVE YPABHEHUS PEAKIIUH.

Pemenue

1. IIpu B3auMoeiicTBUY PACTBOPA COJIM C PACTBOPOM IIEJIOUHM o0pa-
8yeTcsd ras, 9T0 MOXKeT ObITh TOIbKO aMMuak NHg, 3HAUUT, O4UH U3 IPO-
IYKTOB PAaCTBOPEHUS MeTaJljia B pa3baBIeHHON a30THOM KUCJIOTe — HU-
tpar ammorHusa NH,NO;. CocraBuM ypaBHeHHA DeaKIuil, 0003HAUYNB
CTeIleHb OKMCJIEHNA HEU3BECTHOTO METaJLIa Yepes X:

8Me + 10xHNO; = 8Me(NOj;), + *xNH,NO; + 3xH,0; 1)
NH,NO; + NaOH = NaNO; + NH; 1 + H,0. (2)
2. PaccunTaeM KOJIMYECTBO BeI[eCTBA HUTPATA AaMMOHMU:
_ _ 1,12 1 _
n(NH,NO;) = n(NH;) 354 5 /si0mE 0,05 moJb.

3. Haiigem KoimuecTBO BeliecTBa MeTaJjlja o ypaBHeHUIO (1) u mMo-
JIIPHYIO Maccy MeTaJjja:

n(Me) = gn(NH4N03) = % MOJTB;

M(Me) = % = 32,5x (r/MoJB).

ITpu x = 1 M(Me) = 32,5 r/monb; Takoro merasuaa HetT. [Ipu x = 2
M(Me) = 65 r/moub, c1e[0BaTeIbHO, HEU3BECTHBIN MeTaJJI — IUHK.

OTBeT: Zn.

3anaua 7.401. T'azoByio cMech, COCTOAIIYIO U3 okcuma yraepoaa(Il)
U KUCJIOPOJa, UMEIOIIYI0 OTHOCUTEJIbHYIO ILIOTHOCTH IO Bojopoxny 15,

COMXIJIH. OHpel[eJII/ITe CPeJHIOI MOJIAPDHYIO MacCy CMeCH ra3oB IIOCJIe
pearxuu.

Pemenue
1. PaccunraemM MOJISIDHYIO Maccy MCXOLHOI cMecH rasoB:

M(cm.) = M(H,) - DHZ ;5 M(em.)=2r/moap *+ 15 = 30 r/mMoJb.
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2. IlycTh KoImuecTBO BelllecTBa cMecHu paBHO 1 Mok, n(CO) = x MoJIb;
n(0,) = (1 — x) mosb.
3anuineM BEIpayKeHNe AJIA BBIUUCIEHN S MOJISIPHOM MacChl CMECH ra3oB:
ny-M;{+ny,-M
M(ecm.)=-1"1""2 2. 30=28x+ 32(1 — x).

ny+n,

Orcroma x = 0,5, T. e. “CX0OJHAA cMeCh Ta3oB comeP:kuT 1mo 0,5 Moab
CO u O,.
3. CocTaBuM ypaBHEHUE PeaKIMU IOPEHNs UCXOMAHOM CMeCH Ira30B:

2C0 + 0, = 2CO0,,.

4. Oupegennm, KaKoe BeI[eCTBO B3ATO B M30BITKE:

ITo ypasrenuto n(CO) : n(O,) = 2 : 1, cnegosarensHo, O, B n30BITKE,
a CO mpopearupyert moJiHOCTbI0. TaKuM 06pa3oM, IIOCJIe peaKIiu CMeCh
cocrout us 0,5 mosus CO, u 0,25 mons O,.

5. HaiiieM MOJIAPHYIO MacCy 9TOH CMecH ra3os:

M(cm.) = 0,5 moss - 44 r/moab + 0,25 moub - 32 r/Moab

-4 )
0,75 Mons 0 v/moms

OTrBeT: M(c™m.) =40 r/™Moub.

3anmaua 7.408. BecueTHkbIi ras 06beMoM 5,6 J1 (H. ¥.) ¢ OTHOCUTEJIb-
HOM MOJIEKYJISpPHON Maccoit Ha 3,4 % MeHbIle, YeM CPeIHssS OTHOCH-
TeJbHAS MOJIEKYJIAPHASA Macca BO3AyXa, COKIJIN B M3OBITKE KUCIOPOAA.
IIpoaykTel cropanusa npomyctuiau uepes 10 % -HBI pacTBOpP TMAPOKCH-
na HaTpus WIOTHOCTHIO 1,1 r/mu. Ompejennrte MUHUMAJLHBIA 00beM
pacTBopa IIeJI0UU, eCJIU U3BECTHO, UTO IPOAYKTHI CIOPAHUS MCXOLHOTO
rasa He COJepIKaT BOLY.

Pemenue
1. PaccunTaeM OTHOCUTENHHYIO MOJEKYISIPHYIO MAacCy HeU3BECTHO-
TO rasa:

M (rasa) =29 — 0,034 - 29 = 28.

Takoe 3HaueHNE OTHOCUTEIBHON MOJIEKYJIAPHOU MacChl MMeIOT TPHU
rasa: azoT N,, Ho oH He ropur; atunexr C,H,, Ho on o6pasyeT Bojy IIpu

ropeunun; okcun yriaepona(ll), yaoBIeTBOPAOIINY YCIOBUIO 3a4aUM:
2CO + O, = 2COy; 1)
CO, + NaOH = NaHCOs;. 2)
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2. Hafl,[[eM KOJIMYEeCTBO BeIlleCTBa MOHOOKCH A yrijepoja:

_ 5,6 11 _
n(CO) = 354 n/woms 0,25 mob.

3. BBIUKCINM KOJHMYECTBO BeIleCTBA IeJOYM II0 YPABHEHUIO Peak-
muu (2):
n(NaOH) = n(CO,) = n(CO) = 0,25 moxb.
4. Haiizem 00'beM pacTBOpA IEI0UM:
m(NaOH) = 0,25 moap + 40 r/moas = 10 1;

m(p-pa) = 1001P =100T;

V(p-pa) = IRE 1101?/;M =90,9 M.

OrBeT: V(p-pa) = 90,9 M.

3amaua 7.413. K pacrsopy, cogepsxainemy 19,44 r rugpoxapbonara
Kanbius, npubasuau 20,52 r cyabpara aniomuauA. OmpegeanTe cCOCTaB
06pas30BaBIIIErocs OcagKa M MacChl OCTABIINXCA B pacTBope coseii. Cum-
TalTe, YTO CyAb(MAT KATBIIUA OCAKAAETCA IIOTHOCTHIO.

Pemenue

1. Ilpu s3anucu ypaBHEHUSA PeaKIUU CJIEAyeT yYeCThb, YTO B3AWMO-
IefCTBYIOT PACTBOPHI ABYX COJIEH, KasKJad U3 KOTOPBIX IIOABEPraeTcs
TUAPOJIN3Y, IPUYEM THAPOKAPOOHAT KaJbIUSA 'HAPOJU3YETCS 110 aHU-
OHY, a CyJab(aT AJIIOMUHNAS — [10 KATHOHY, II09TOMY OyJeT IPOTEeKaTh He
peaxmus MOHHOTO oOMeHa, a peaKkIus COBMECTHOI'0 THAPOJIN3a ABYX
coureii:

3Ca(HCO,), + Al,(SO,); = 3CaS0,| + 2AI(OH);| + 6CO,1.

2. PaccunTaemM KOJIUUIECTBO BellecTBa UCXOAHBIX coJieii:

19,44 r

n(Ca(HCO3),) = 162 r/moub

= 0,12 mouin;
P(A1,(SO,);) = ZZRTE = 0,06 Mo,

3. ITo ypaBuenuto peaknuu n(Ca(HCOs;),) : n(Aly(SOy); = 3 : 1,
noatomy Aly(SO,); — B msbeiTke, a Ca(HCOZ), mpopearupyer moJ-
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HOCTBIO. Oca,uox COCTOUT U3 cyab(dara KaJbIllud U T'HJPOKCUIA aTI0-
MHUHUA:

n(CaSO,) = n(Ca(HCOj;),) = 0,12 moub;
m(CaSO,) = 0,12 mous - 136 r/mons = 16,32 13

n(Al(OH)) = g n(Ca(HCOg),) = 0,08 moub;

m(Al(OH);) = 0,08 moxs * 78 r/mons = 6,24 1.

4. Haiigem maccy cyJsbdara aJlOMAHUA B pacTBOpe:
m(Al,(SOy,)s) = (0,06 — 0,12 - é ) -+ 342 r/moun = 6,84 .

Orser: m(CaSO,) = 16,32 r; m(Al(OH);) = 6,24 r; m(Aly(SO,);) =
=6,84r.

3anmaua 7.429. I'as, o0pasoBaBIINiica IpU CIIJIaBJIeHUH 12 I KpeMHe-
3eMa C SKBUMOJIADHBIM KOJMUYECTBOM KapGoHaTa Kajus, MPOIYCTUIN
yepes 100 M pacTBOpa I'MAPOKCHAA HATPHUS C MAaCcCOBOM M0Jiei pacTBoO-
peunoro Bemtectsa 10 % (p = 1,11 r/mu). PaccuuraiiTe maccy TBepZoro
poAyKTa mocJe cijasiaenusi. Kakue BelecTBa IPUCYTCTBYIOT B PACTBO-
pe, yepes KOTOPHIi mponycTuau rad? Beruuciaure KoJmuecTBa BeIeCcTB B
pactBope. OmpeznennTe Maccy TBEPJOTO OCTATKA, KOTOPBII MOYKHO IIOJIY-
YUTbh, €CJIU YIOMAHYTHIA PACTBOD CHauasia MPOKUIATUTH, a IIOTOM OCTO-
POKHO yIIapUTh JOCyXa.

Pemenue
1. Hamurrem ypaBHeHNe PeaKIINM CILIaBJIeHUSI KpeMHe3eMa ¢ Kap6o-
HATOM KaJIud:

Si0, + K,C0, = CO,1 + K,SiO,.

PaccunTaeM KOJMUECTBO BeIllleCTBA KPeMHe3eMa, YIJIEeKUCJIOro rasa
¥ Maccy TBEPAOTO NIPOAYKTA PeaKI[Uu:

n(Si0,) = _12r _ 0,2 Mo0JIb;
60 r/mMob

n(CO,) = n(Si0,) = 0,2 moub;
n(K,Si03) = n(SiO,) = 0,2 moun;
m(K,SiO3) = 0,2 mous + 154 r/mons = 30,8 1.
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2. PaccuuTaeM KOJMYECTBO BEI[€CTBA TMAPOKCHUA HATPUA:
m(p-pa) =100 mx - 1,11 r/mu =111y
m(NaOH)=111r - 0,1 =11,1r1;

n(NaOH) = —1L1T 0 2775 mons.

40 r/monb

3. IIpu npomycKaHuM YIJIEKKUCJIOTO ra3da uepes pacTBOP IeJ0YN MO-
JKeT 06pas3oBaThCA KaK KUCJIasd, TaK U CPENHSISA COJIb:

NaOH + CO, = NaHCOg; 1)
2NaOH + CO, = Na,CO3 + H,0. 2)

4. ITo ypaBrernuio (1) n(NaOH) : n(CO,) = 1 : 1; ciexoBareyabHO,
NaOH B us6bITKe:

n,s(NaOH) = 0,2775 moxs — 0,2 moss = 0,0775 Mosb.
5. HalizeMm KOJIMUeCTBO BellleCTBa 00pa3yoIeicss CoMm:
n(NaHCO3) = n(CO,) = 0,2 moxs.

Tak Kak IeJI0ub B U30BITKE, TO YACTh KMCJION COJIU IIPOPEearupyer ¢
U30BITOYHBIM KOJMYECTBOM I'MAPOKCHAA HATPUA ¢ 06pa3oBaHMEM Cpej-
Hell coau:

NaHCO, + NaOH = Na,CO, +H,0. 3)

6. Haiigem KoaunuecTBO BelllecTBa o0pasyiollieiicsa CpemHei coau u
OCTaBIIIeNCs KHUCJION COn:

n(Na,COz) = n4(NaOH) = 0,0775 moub;
n(NaHCO,) = 0,2 moss — 0,0775 mons = 0,1225 mons.

7. Ilpu KUIAYEHNM PACTBOPA M'UAPOKApPOOHAT HATPUA MPEBPAIlaeT-
ca B KapboHAaT:

2NaHCO, = Na,CO;, + CO, + H,0.

8. Brrumciaum o0Ijee KOJMUYECTBO BeIeCTBA KapOoHAaTa HATPUA B
pacTBope mocjie KAIAYEeHUA:

N6 (Na,CO3) = 0,0775 Mo + % moxb = 0,13875 Mous.
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9. IIpu OCTOPOKHOM yIapHMBAaHHU pacTBOpa Jocyxa oGpasyercs
kpuctamrorugpar Na,CO; + 10H,0:

n(Na,CO; + 10H,0) = 0,13875 mons;
m(Na,CO;z + 10H,0) = 286 r/moxns + 0,13875 moub = 39,68 r.

Oreer: m(K,Si0;) = 30,8 r; n(Na,CO3) = 0,0775 wmoub;
n(NaHCO3) = 0,1225 moaw; m(Na,CO3 + 10H,0) = 39,68 r.

3amaua 8.39. BeiiecTBo A COAEPIKUT yIaepos U BOAOPOM, UX MACCO-
BbI€ JIOJIM PaBHBI cooTBeTcTBeHHO 57,70 u 3,84 % . IIpu onpenenennu
comepsxanus cepsl u3 0,2664 r coequuenusa A 6b1y10 mosxyuyerno 0,2985 r
cyabdara 6apusd. IlmoTHOCTS mIapoB BermrecTBa A mo reauio 52. Omnpeme-
JINTE ero MOJIEKYJIAPHYI0 (hopMyry.

Pemenue

1. U3 ycioBusA 3afaun CIeAyeT, YTO B COCTAB BeIlleCTBA BXOISAT aTo-
MBI yTJIepojia, BOAOPOJA, a TaKKe Cephbl U, BOBMOXKHO, Kucjaopozaa. O6-
mas Gpopmysa npeanonaraemoro uccaeayemoro semecrsa C,H 0,S,.

2. HaiinemM MONAPHYIO Maccy BeIeCTBa M KOJUYECTBO BEIleCTBAa:

M/(C,H,0,8,) =52 - 4 =208;

x Ty 2

n(C,H,0,8,) = ~22664r_ _ 0 00128 moxs.
vy 208 r/mouab

3. OHpe,E[eJII/IM MAacCCOBYIO IOJIIO CEPBI B BEIIlECTBE:

_ 0,2985r _ .
n(BaSO,) 533 /w0 0,00128 mouin;

n(S) = n(BaSO,) = 0,00128 mous;

n(C,H,0,8,) : n(S) = 1:1;  w(S) = 23—028 =0,1538, wm 15,38 %.

Xy 2
4. Cymma maccossix poJieii C, H, S mensmre 100 %, ciemoBaTenbHO,
B COCTaB HCCJIEYEMOTO BEI[eCTBA BXOJUT KUCJIOPOJA;:
w(0) =100 % — w(C) — w(H) — w(S) ;
w(0) =100 % - 57,70 % — 3,84 % — 15,38 % = 23,08 %.
5. OnpenesnM MOJIEKYJISAPHYIO (GOPMYJIy BelllecTBa:
n(C) : n(H) : n(0) : n(S) =
_0,5770 - 208: 0,0384 - 208 . 0,2308 - 208 . 0,1538- 208 _
12 1 16 32
=10:8:3:1.

OrBerT: C;HgO3S.
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3amaua 8.58. YrieBomopo nMeeT CIAeAYIONIYIO CTPYKTYPHYIO (Gop-
MyaIy: 5 4 3 2 1
CH; -CH=C-C=CH,
71 e
CH,;CH,4
VkaskuTe: a) KaKue TUIILI ATOMOB yIJIepO/ia UMEIOTCS B 3TOM YTJIEBO-
mopoje (mepBUYHBIE, BTOPUYHBIE U T. I.); 0) XUMHUUYEeCKHUe CBA3uU (ecau
TaKue UMEeIOTCA), BOKPYT KOTOPHIX BO3SMOYKHO OTHOCHUTEJIBHO CBOOOIHOE
BpalieHre aToMoB yriepozga. Eciu y yrieBomopoja ecTh reoMeTpuye-
CKUe M30Mepbl, N306pasuTe UX CTPOEHUeE.

Pemenue

a) IlepBuuHBIME aTOMaMM, B COOTBETCTBUHU C YKa3aHHOI HyMeparue,
ABasiored 1, 5, 6 u 7, BTOpuuHBIN aTOM — 4; TPEeTUYHBIE ATOMEI — 2 1 3;
YeTBEPTUYHBIX ATOMOB B MOJIEKYJIe HeT.

6) BosMo)KHO cBOOOAHOE BpallleHNe BOKPYT G-CBA3EH MeXAy aToMa-
mu C,—Cq, C3—C; u C,—C;. Bpamenue Bokpyr cBasu C,—Cg (PopManbHO
ONUHAPHOI) HECKOJIBKO 3aTPY/JHEHO BCJIEICTBUE 00pasoBaHMUs O0IIEero
T-3JIEKTPOHHOTO 00JIaKa CONPAMKeHHOH cucTeMbl cBazeit C;—C,.

CocTaBuM (OPMYJIBI FEOMETPUUECKUX U30MEPOB:

CH, CH, CH,
7/
c=-c¢ CH, C=CH,
7/ N AN /
H c=cH, c=c
CH, H CH,

3amaua 9.20. YcTaHOBUTE IPOCTEHIITYIO U MOJIEKYIAPHYIO (DOPMYJIBI
YIJIeBOJ0PO/a, B KOTOPOM CTATHCTHUUYECKOE OTHOIIEHNE KOJMYeCTBa Be-
I[eCTBAa ATOMAPHOTO yIJjepojfa K KOJUYECTBY BeIeCTBA ATOMapHOrO BO-
mopoga cocrasiser 1 : 2,285, a 0,25 moab ero umeior maccy 25 r. Ilpu-
BeJUTE CTPYKTYPHYIO (DOpMYJIy U maiiTe HasBauue. MoJjieKyJja uccienye-
MO0 COeNWHEHUSA COAEPyKUT TPU MeTUJIbHBIE TPYINbBl # 00Jamaer
ONTUYECKON aKTUBHOCTHIO.

Pemenue

W3 ycnosusa sanauum caepyer craructudeckas popmymna CHy o595 (9T0
He mpocTeiinmasn (GopMysia, OHA IOKa3bIBaeT HAaNMeHbIIIee COOTHOIIEHNe
YHCJIa aTOMOB B MOJIEKYJIE), €10 MOYKHO BOCIIOJIb30BATHCSA IJIA HAXOMXK/e-
HUA MoJleKyJIApHOI dhopmynsl (CH, og5).:

- MECH) 251
M (CH; 9g5) ’ 0,25 moxs - 14,285 r/moxb

CrnenoBaTenbHO, MOJNeKyIdApHaa (opmyna yriaesomopozna (CH, og5);

nmm C,Hyg.
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Iy anKaHOB C HEUETHBIM YKCJIOM aTOMOB yrJiepofa Ipocreiiinas
(opmysa Bcerga cOBIagaeT ¢ MOJEKYISPHOM.
CocTaBuM CTPYKTYPHYIO GOPMYJIY YIJIEBOAOPOLA COTVIACHO YCIOBUIO:

%
CH3;—CH,-CH-CH,-CH,—CHj,
|
CH,
3-MeTHITeKCcaH
OrBer: C;H,4, 3-MeTuNTEKCAH.

3amaua 9.27. PacrBop maccoit 224 r, comepsxamuit 10 % xanuepoit
COJIH TIPeIeJIbHOM OTHOOCHOBHOI KapOOHOBOM KUCJIOTHI, ITOBEPTJIN II0JI-
HOMY 3JIEKTDPOJIN3y B AuadparMeHHOM 3JIEKTPOJu3epe Ha HHEPTHBIX
asieKTpoiax. 'asbl, MOJyUYeHHBbIEe HA aHOJE, IIPOIYCTUIN Yepe3 PacTBOD
ruapoKcuna 6apusa u moayumiau 39,4 r ocagka. ¥Ycranosute GopMyJIy uc-
XOIHO! coiu U 06beMbl 00PA30BABIIUXCA HA aHOAe rasoB. Hamuimure
CXeMBbI IIPOI[eCCOB, IPOTEKAIOINX HA KaToAe U aHOZe.

Pemenue

1. DJIeKTPOaU3 MPOTEKAaeT II0 CXeMe:

Karox (—-): 2H,0 + 22 — H,! + 20H".

Asnog (+): 2C,H,, , ;CO0™ — 22 — (C, H,, , ;)31 +2CO,1.

2C,H,, . ;COOK + 2H,0 2T, (¢ H, . )1+
+2C0,1 + 2KOH + Hyt. (1)

IIpu npoBeZieHNH 9TOrO MpoIllecca HeOOGXOAMMO UCKJIOUUTH COIPHU-
KOCHOBeHUe BhIAeNAIommeroca Ha aHofe CO, ¢ HaKaIIMBAIOIUMCA Y Ka-
Toma pactBopom KOH, Tak KakK aTH BellleCTBa PearupyIOT MeX Iy cO00ii.
ITo sToit mpuUMHE aHOLHOE IIPOCTPAHCTBO 00SI3aTEJIHLHO OTIAEJIAIOT OT Ka-
TOZHOTO MOJYIPOHUIIAeMOM auadparmMoii, KOTopas MPensiTCTBYEeT MIPO-
HUKHOBeHUI0 MoJeKkyJs CO, B KaTOJHOE IPOCTPAHCTBO.

Takxum o6pasoM, Ha aHofe Belfensatorca ankaH u CO,; ¢ rUAPOKCHU-
nom 6apusa pearupyet Toabko CO,:

Ba(OH), + CO, = BaCO3| + H,0. 2)
2. Haiinem maccy coiu B pacTBope U KoJumdecTBo BelrfectBa CO,,

BCTYMUBIITETO B peakIiuio (2):
m(C,H,, , ;COOK)=224r - 0,1 =22,4r;

39,41
B =2 =0,2 ;
n(BaCOjy) 107 r/anoms 0,2 mosb

n(CO,) = n(BaCO3) = 0,2 mMob.
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3. YcranoBuMm popmyay coau. 113 ypaBuernus (1):
n(C,H,, , ;COOK) = n(CO,) = 0,2 mous;

M(C,H,, , ;COOK) = 224" _ 119 r/moms;

0,2 moJsb
14n + 84 =112; n=2; ¢dopmyna comu — C,H,COOK.

Cocras yraesogopona — (C,Hy, , 1)y, T. €.C,Hy,.
4. Onpegenum 06'€MbBI Ta30B:

n(C,H;COOK)
2

V(CH,y) = 22,4 n/mons * 0,1 monb = 2,24 73
V(CO,) = 22,4 n/moxnb + 0,2 mosb = 4,48 .
Orser: C,H,COOK; V(C,H,,) = 2,24 1; V(CO,) = 4,48 5.

n(C,H,y) = = 0,1 moun;

3amaua 9.31. B mpoaykTax GOTOXUMHUUECKOTO OPOMUPOBAHUA U3-
OBITKA 2-MeTHJI0yTaHa COOTHOIIeHue 2-0poM-2-meTunbyTana u 3-6pom-
2-metusoytrana paBuo 20 : 1. PaccuunTraiiTe COOTHOIIIeHNE PeaKITMOHHBIX
crocoGHOCTeH aTOMOB BOJOPOAA IMPU TPETUYHOM ¥ BTOPUYHOM aTOMaxX
yraepoza B 2-MeTUJI0yTaHe B YCJIOBUSIX OIBITA.

Pemenue
1. CocTaBUM ypaBHEHUE PEaKIUU:

CH,
h |
CH;-CH-CH,~CH, + Br, — CH;~C—CH,~CH, +
| |
CH, Br

+ CH,~CH-CH-CHj, + HBr.
| |

CH; Br
2. O603HaYNM PEaKIIMOHHYIO CIIOCOOHOCTEH aTOMa BOJAOPOa IIPU Tpe-
THYHOM aToMe yrieposia Kak X, a IPU BTOPUYHOM aToMe yIjiepoja — Y.
CocraBnsieM ypaBHeHUE (C y4eTOM COOTHOIIIEHUS IPOAYKTOB Peak-
YU ¥ PeaKIIMOHHOI CIIOCOOHOCTH 00IIIero YmcIa YKasaHHbIX aTOMOB BO-

nopoja): 10

20 _ x x _ 40

1 2y’ y 1

CooTHOIIIEHNE PEeaKIMOHHBLIX CIIOCOOHOCTEH aTOMOB BOJOPOJAA IPHU
TPETUYHOM W BTOPUUYHOM aToMax yriiepoxa pasuo 40 : 1.

OrserT: 40:1.
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3amaua 9.59. B mpoaykrax (poTOXMMHUYECKOTO OPOMHUPOBaAHUA
u30bITKA 2-(heHUITIPOIaHa COOTHOIIIeHNE 2-0poM-2-(heHUITIPOIaHa U
1-6pom-2-herunnnponana paBuo 100 : 1. PaccuuraiiTe cOOTHOIIEHME pe-
aKIMOHHBIX CIIOCOOHOCTEH aTOMOB BOZOPO/A IIPU TPETUUHOM U IIePBUU-
HOM aToMax yrJiepoza B 2-)eHUJINIPONaHe B YCIOBUAX OIIBITA.

Pemenue

3amaua anajgornuna 3agaue 9.31. IIpu cocraBieHnu paBeHCTBA HY K-
HO yuecTh 00Ilee YMCJIO aTOMOB BOAOPOJA B 2-(QeHUIIpoNnaHe Ipu yKa-
BaHHBIX aToMax yrjepona (6 aToM0OB BOZOPOJA IPU IEPBUYHBIX aTOMAaX
yrieposia), Oo3TOMY ypaBHEHUE MMeeT BUL:

100 _ x . x _ 600
1 6y’ y 1’

OrseT: 600: 1.

3anaua 9.70. IIpu xJI0pupoOBaHUY IPOIaHa ObLIY BBIIEJIEHBI YeThIPe
npogykra — A, B, B, I' — cocraBa C3HCl,. Hanumure ux cTpyKTyp-
HbIe (DOPMYJIBI, €CJIU U3BECTHO YHCJIO TPUXJIOMPOUSBOAHBIX, 00Pa30BaB-
MIUXCsA IPU JaTbHEHNIeM XJIOPUPOBAHUYU KajKIOro M3 M30MepOoB: u3 A
00pas3oBaJIoch OJHO TPUXJOPIPOU3BOAHOE, 13 B — aBa, usa B u I' — mo
Tpu. Coenmuenue B comepKuT acuMmMeTpuuecKkuit atom yriepozna. Kaxo-
Bo cTpoenue BerlecTB B u I'? [Ipu X10pUpoOBaHUY ONITUYECKU AaKTUBHOTO
coequHeHuA B oxuH u3 Tpuxsopnponanos ([I) okasanica ONTUYECKU aK-
TUBHBIM, a ABa Apyrux — E u K — seaxktuBHbiMu. KaxkoBo cTpoenue []
¥ IBYX OPYTUX COETUHEHUMN?

Pemenue

1. IIpu cocraBe C3HCl, onrtrueckn axtwBHBIM (B) MoxeT 6GBHITH
TOJABKO 1,2-muxjopnponaH (B HEM IPHUCYTCTBYET aCUMMETPUUYECKUH
aToOM yIJIepoJa, CBASAHHBIN C YeTHIPHMSA PA3JINYHBIMY 3aMECTUTEIAMHU ).

2. Ilpu ganpHeNIIEM eT0 XJIOPUPOBAHUY OBLIO ITOJIYUYeHO TPHU 130Me-
pa cocraBa CsH,Cl;, ogur us Hux ([I) — onTHYecKM aKTHUBHBIH, 5TO
1,1,2-TpuxjopmnponaH; gBa — OUTHYecKu HeaKTuBHBIE (1,2,2-Tpu-
xJjopupomnas u 1,2,3-TpuxJI0pupomnaH).

3. BeiBoj 0 cTpoenuu BeriecTB A, B, I' MoxkeT OBITH ciesiaH, MCXOM s
U3 aHa/IW3a UYNCJIA TPUXJIONPOIAHOB, IOJYUYEHHBIX IPHU JaJbHeIIeM
xjopupoBanuu A, B, uT.

OrBeT: A — 2,2-puxjopuponan; B — 1,3-guxjopnponan; B —
1,2-guxnopnponan; I' — 1,1-guxnopnpoman; I — 1,1,2-Tpuxsiopnpo-
nad; Eu K — 1,2,2-rpuxnopnponasn u 1,2,3- TpUXJIOPIpPOIaH.
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3amaua 9.71. IIpu marpeBauuu cmecu 1,8 MoIb 6poMa ¢ UBOBITKOM OY-
TaHa 06pa30BaINCh JBA MOHOOPOMIIPDOM3BOAHEIX U morioruioch 19,0 kIx.
ITpu HarpeBaHUU TAKOTO K€ KOJIUYECTBA CMecU H0 6ojiee BHICOKOI TeM-
nepaTypsl noryiotunock 19,4 xll»x. B o6oux ciaydasx 6poM mpopearupo-
BaJ IIOJHOCTHIO. V3BecTHO, uTO npm obpasoBanum l1-6pomOyranHa us
IIPOCTHIX BellecTB Bbigenserca Ha 4,0 kI[3x/Moab MeHbIIle, UeM IIPU 00-
pasoBaHumu 2-6pomOyrana. Haiigure TemsoBbie d3h(eKTHI 00enx peax-
mui 1 BeIXOoZ 1-6pomOyTaHa BO BTOPO#l peaKIuiu, €CJIU B IIEPBOH OH CO-
craBuia 38,9 % . TensoBsie 3(peKTHI peaKkI Uil MOXKHO CUUTATh HE 3aBU-
CAIIUMY OT TeMIIePaTyPHI.

Pemenue
1. YpaBHeHUs peaKIiuii:

h

C,H,, + Bry —> CH;—CH,~CH,~CH,Br + HBr; (1)
h

C,H,, + Br, —> CH,~CH,~CHBr-CH, + HBr. 2)

2. ITo ypaBuenuio peakiiuu (1):
n(1-6pomb6yrana) = 1,8 mosas - 0,389 = 0,7 moub;
n(2-6pombyraua) = 1,8 mosab — 0,7 mossb = 1,1 MoJIb.

3. Ilycre TemnoBble ad@derThl peaknuii (1) u (2) paBHBI COOTBET-
CTBEHHO Q) U Q,, Torga

-19=0,7Q, + 1,1Q,. (3)

4. CorsacHo 3axkoHy I'ecca, pasHOCTB TeIJIOBHIX 9Q(DEKTOB peaKknumit
(1) u (2) paBHA pa3HOCTHU TEIJIOBBIX 3(PEKTOB 06paszoBaHus 1-6pom-
6yrana u 2-6pomOyTaHa:

Q1 — Q@ =Q,5,(1-6pombyTana) — @ 5,(2-6pombyrana) = —4,0.  (4)
IToacraBisa Beipaskenue (4) B ypaBHeHUe (3), HaX0AUM:
Q, =—13,0 [I:x/monb; Qo= —9,0 kll/MOTE.

5. IIycTh BO BTOPOM OmIbITEe 00pa3oBaoch X MoJb 1-OpombGyrana u
(1,8 — x) moab 2-6pombyTaHa, Torga

-19,4 =xQ, + (1,8 — x)Q,; x=0,8 mous.

6. Haiigem Boixon 1-6pomOyTaHa:

n———0444 unu 44,4 %.

OrBer: @ =— 13,0 k[l>x/Moub; @y =— 9,0 x]Jlox/Moub; N = 44,4 %.
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3amaua 9.72. Yepes pacTBOD COJM OPraHUUYECKOI KMCJIOTHI B TeUe-
HUe 2 Y IPOIIyCKAaIu 9jIeKTpuuecKuii Tok. Cuya Toka B nenu 6611a 0,5 A.
B pesysbraTe sJeKTpoJiM3a Ha KaToAe 00pasoBaJiCs MeTasJ MaccCoi
3,865 1, a Ha aHOme — 9TaH u okcupn yraepoga(lV). YeranosuTe, Kakasa
COJIb TIOJBEPrJIach 3JIEKTPOJN3y, W HANUIINUTE YPABHEHUS DpeaKI[uii,
MPOUCXOAIINX HA BJIEKTPOJaX. YKaKUTe, KaKOW U3 dTUX IIPOILECCOB
OTHOCHUTCS K OKUCJIUTEIbHBIM, & KAKOM — K BOCCTAHOBUTEJIbHBIM.

Pemenue

1. ITo sakony Papajes, Ha BbIfeseHre 1 MOJIb SKBUBAaJIEHTOB Bellle-
CTBAa B IIpoIiecce aJaeKTpoau3sa pacxoayerca 96 500 Ki.

HaiigeMm MOJIAPHYIO MacCcy SKBUBAJIEHTA MeTaJLIa:

m=M(3)~I't;
F
_mF,

ME)= 2L

_ 3,865 96 500 _
M(@®3) 0.5 23600 103,6 (r/mous).

2. OmpegenM MeTaJLaI.

Ecau merann ogaoBasmenTed, To M(Me) = M(3) = 103,6 r/moap —
TaKOI'0 MeTaJljia HeT.

Ecau merann asyxBanenred, To M(Me) = 207,2 r/moas — ato Pb.

3HauuT, 9JeKTPOJIN3y Oblja IOJBEPrHYTAa CBUHI[OBAA COJb HEKOTO-
PO KUCJIOTHI.

3. Ha anopne Boigenuiauck stal u CO,, 00pasoBaBIInecs IPU aHOA-
HOM OKVCJIEHHUU aHWOHA OPTaHUYECKON KUCJIOThI. OTO CBUJETEIbCTBYET
o ToM, uTo ObL1a B3ATa coib Pb(CH3COO0),, 1. e. ameTaT cBUHIA.

4. CocTaBUM ypaBHEHUSA PeaKI[Uii:

Karox (—): Pb2t + 2¢ — Pb (BoccTanoBieHHE).

Asnop (+): 2CH;CO0™ — 2e — C,Hg + 2CO, (oxucnenue).

Oreer: Pb(CH3CO0),; okncaerne CH;COO™ no C,Hg um CO,; Boc-
cranosienue Pb2* no Pb.

3amaua 9.89. Onpenenure 00beM (H. y.) SJIEKTPOJUTHUECKOIO XJIOpA
(o6 bemuasA moast xJyopa 98 %) u MOJILHOE COOTHOIIEHME MPOMUIeHa U
XJIOpa, HeOOXOAMMEIX [JIA HoIydeHns 527,85 kr 3-xjopnponena us 966 m3
TexHHYecKoro nponuiena (o6wemuasa gonsa C;sHg 96 %), ecou BeIxOx
3-xsmopupomena cocrasiasier 80 % (o xJsopy).
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Pemenue
1. Hanumiem ypaBHeHHE PeaKI[UM U HaiiieM KOJINUYeCTBO BEIeCTBa
3-XJIOpIpOIeHa — IPAaKTHYECKOe U TeOpPeTUUeCcKoe:

500 °C
CH,~CH=CH, + Cl,—— CH,Cl-CH=CH, + HCl;

_ 527,85 Kr _ .
Nup(CsH5Cl) = 76.5 rr/maons 6,9 KMOJIB;

n,(CsH,Cl) = %ﬁ"”b — 8,625 KMOT.

2. OmpegenuM 00'b€M BJIEKTPOJUTUUECKOTO XJI0Pa.
Tak Kak BBIXO[ AaH 11O XJIOPY, TO:
n(Cl,) = n,(C3H;Cl) = 8,625 xmoub;

V(Cl,) = 8,625 KMOJILO- 22,4 M3 /KMOJb _ 197,14 v3.

3. OHpe,ﬂeJII/IM KOJIMUYECTBO BeIleCTBa IIPOIIeHa:
V(C4Hyg) = 966 3 + 0,96 = 927,36 M3;

3
n(CgHg) = 22036 M7 _ 41 4 xmoss.
22,4 m3/KMoNb

4. Haiizem MoJIbHOE COOTHOIIIEHE IIPOIUIeHa U XJI0opa:
n(CsHg) : n(Cly) = 41,4 :8,625=4,8: 1.

Cilenyer 3aMeTUTD, YTO IIPU MOJYIEHNN MOHOXJIOPIPOM3BOAHBIX 3a-
MeCTUTeJIbHOE XJIOPUPOBAHUE BEAYT B 5—7-KPaTHOM M30BITKE yIIeBOLO-
poJia, YTOOBI YMEHBIITUTE BBIXOJ IPOAYKTOB AU- U TPUXJIOPUPOBAHUS.

Orser: V(Cl,) = 197,14 M3; n(CsHg) : n(Cly) = 4,8 : 1.

3anaua 9.103. Onpenenure Maccy MOHOOPOMIIPOU3BOAHOTO YIJI€BO-
I0POia, BCTYIIAIOIIEr0 B PEAKI[UIO ¢ N30BITKOM HACKIII[@HHOTO CIIUPTOBO-
TO pacTBOpa TMAPOKCHUIA HATPUS, €CJIU B Pe3yJabTaTe BHIJEIAETCA ras ¢
IJIOTHOCTRIO 1O oKcuay yriepoxa(ll) 1,5, KOTOPBIH IpY TPOIYCKAHUU
yepes 100 ma 0,5 M pacTBopa mepMaHTaHaTa Kajaus yYMEHBIITaeT Maccy
9TOIi coix B pacTBope 10 4,74 1.

Pemenue
1. CocTaBuM ypaBHEHNeE IIEPBOI PeaKIIUy 1 OIpeneanuM (PopMyJIy rasa:

C,H,,Br+ NaOH — C,H,,t+ NaBr + H,0. (1)
CIUPT. P-P
M(C,H,,)=1,5+ 28 r/mons = 42 r/moJb;

14n=42; n=3; C3Hg.
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2. 3amuiieM ypaBHeHUE BTOPOI peaKkIlnuu:
3C3Hg + 2KMnO, + 4H,0 — 3C3H4(OH), + 2MnO, + 2KOH. (2)

3. Onpenenum konudecTBo BemecTBa KMnO,, BCTynuBIIIero B peak-
IUI0:
(KMnO,) =0,1 1 - 0,5 moxn/x = 0,05 Mmosb;

nl(ICX

_ 4,741 _ .
(KMnO,) 158 1/moms 0,03 moub;

(KMnO,) = 0,05 moas — 0,03 mous = 0,02 moub.

4. Haiinem Konudectso Bemectsa CsHg u3 ypaBuenus (2):

nKoH

n pear

npear(KMnO4) -3

n(CsHg) = = 0,03 mob.

5. Berumeaum Maccy MOHOGPOMITPOM3BOIHOTO.
3 ypasuenns (1) n(C,H,, , ;Br) = n(C3Hg) = 0,03 moub;

m(C,H,, , {Br) =123 r/moxs - 0,03 moas = 3,69 r.
Orser: m(C,H,, Br)=3,69r.

3amaua 9.105. [luokcuz yriaeposa, DOJIyUeHHBIN IPU CXKUTaHUM 5,6 71
(u. y.) aTunena, morjomied 6 % -HbBIM pPacTBOPOM T'HAPOKCHUAA HATPUS
ob6wemom 472 mu (p = 1,06 r/mia). OnpesenntTe MacCoBbIE JOJIU BEI[€CTB
B IIOJIyUEHHOM PacTBODE.

Pemenue
1. YpaBHeHUS peaKIiuii:

C,H, + 30, — 2CO, + 2H,0;

CO, + NaOH = NaHCOs; 1)
CO, + 2NaOH = Na,CO; + H,0. 2)
2. Haitnem xosnmuectBo Bemfectsa CO, u NaOH:
_ 5,6 1 _ .
n(C,H,) = 3541/ mons FY 0,25 Moab;

n(CO,) = 2n(C,H,) = 0,5 moub;
m(CO,) = 0,5 mosp * 44 r/Mons = 22 1
m(p-pa) =472 ma + 1,06 r/ma = 500,32 r;
m(NaOH) = 500,32 - 0,06 =30T;

n(NaOH) = —30T

m = 0,75 MOJIB.
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3. Ompegenaum, KaKue COJIM 00Pas3yoTCs:

n(CO,) 0,5 1’

cJie[oBaTeJbHO, 00Pa3yITCA JBe COJIU.
4. Haiizem maccel coseii.
IIycrs n,(CO,) = x moab, Torga n4(CO,) = (0,5 — x) MosB;

n,(NaOH) = x moxs, ny(NaOH) = 2(0,5 — x) MoxB;
oo (NaOH) = n,(NaOH) + ny(NaOH);
0,75 = x + 2(0,5 — x);
x=0,25; n4(COy) = 0,25 moun;
n(NaHCOg) = n4(CO,) = 0,25 moub;
n(Na,CO3) = ny(CO,) = 0,5 mons — 0,25 mons = 0,25 Moub;
m(NaHCO;) = 84 r/mons * 0,25 monb = 21 1;
m(Na,CO3) =106 r/mous + 0,25 mons = 26,5 1.
5. Belumcimm MaccoBbIe 0JIU COJIEH B PACTBOPE:
m/(p-pa) = m(p-pa) + m(CO,);
m/(p-pa) = 500,32 r + 22 r = 522,32 r;

w(Na,COy) = 5§gngr - 100 % = 5,07 %;

w(NaHCOy) = 52221;2 -+ 100 % = 4,02 %.

OrBert: w(Nay,CO3) =5,07 % ; w(NaHCO3) = 4,02 %.

3amaua 9.106. Borumciute 06beM O30HMPOBAHHOTO KMCJIOPOIA C
06eMHOI noseit 03oHa 10 % , KOTOPBIH TOTPEGYEeTCA AJIA IOJHOTO COKM-

raausa 24 J 5TUIeHA.

Pemenue
1. YpaBHeHUs peaKIinii:

C,H, + 30, — 2CO, + 2H,0;
C,H, + 20, — 2CO, + 2H,0.

1)
)
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2. Beruncaum 06beM 030HUPOBAHHOTO KHCJIOPOIa.
IIyers V(O, + Og) = x 1, Torga V(03) = 0,1x,a V(0Oy) = x — 0,1x = 0,9x;

V(O
Vi(C.Hy) = —(3 2

0,3x;

VZ(C2H4) =

70 _ 0,054;
2 ’ ’

0,3x + 0,05x = 24; x=68,57.
OrBert: V(04 + O3) = 68,57 1.

3amaua 9.107. Yraesomopon, cogepaxaimuii 14,28 % Bogopoaa, nume-
eT MJIOTHOCTH 2,11 r/1 upu temuepatype 27 °C u naBnenuu 940 mbap.
OmnpepennTe ero MOJEKYIAPHYIO (GopMyJy, HAIUIIIUTE BCE BOZMOKHBIE
CTPYKTYpPHBIE (DOPMYJIBI N30MEPOB, HA30BUTE BelljecTBa. K KaKuM KJac-
caM OpraHNYeCKUX COeAWHEHUN OHU OTHOCATCA?

Pemenue
1. Haiilem MOJIAPHYIO MacCy yIJIeBOJOPOAA:

1 Mm6ap = 100 ITa, 1 1= 0,001 m3;

>

mRT 2,11-8,31- 300
= M= 222202 o= =56 0JIB).
v 940100 - 0,001 (r/mome)

CoruracHO pesyJIbTaTaM aHaIsa nIpocTeiias hopMysia CoeTuHEeHUT —
CH,. C yueToM 3HaUeHHUA MOJIAPHOH MacChl moyydaeM (popMyIy yIiIeBo-
nopozpa C, Hg.

Taxkoii coctaB umeroT 6yTeH-1, yuc-u mparc-6yTeH-2, METUINPOIIEH,
LUKJI00YTaH, MEeTUJIIUKJIOIPOIIAH.

OrBert: CyHg; alKeHBI, IUKJIOATKAHEL.

3amaua 9.113. IIpu B3auMOAEeHCTBUU AJTKEHOB C IIOJKHCIEHHBIM
pacTBOpPOM IepMaHraHaTa KaJusd MIPU HarpeBaHUU IPOUCXOIUT PACIIell-
JIeHWe JBOWHO! CBsBM. ¥YCTAHOBHUTE KOJMUYECTBEHHYIO 3aBUCUMOCTH
MOJIbHOT'O COOTHOIIIEHUS IepMaHraHara u ojeduHa OT CTPOeHUS yrJjie-
Bogmopoza. IIpoBeguTe 001Kl aHAJINE U IPOUJIJIIIOCTPUPYITE IIOJyUeH-
HBI pes3yjbTaT Ha IpPHUMepe OKUCJIeHWsS M30MEePHBIX aJKeHOB COCTaBa
C;Hy.
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Pemenue

B zaBucuMOCTH OT YMCJia aTOMOB BOJOPOJA U AJKWJIBHBIX PYII Y
IBOMHOUM CBA3W BO3MOXKHBI IIIECTh TUIIOB IIPOTEKAaHUA peakmuu (6oJiee
TJTyOOKUM OKMCJI€HUEM KeTOHOB IpeHebperaem):

R,C=CR, 1 2R,CO;

R,C=CHR 1%L R,CO + RCOOH;

R,C=CH, 1%L R,CO + CO,;

RCH=CHR Toj, 2RCOOH;

RCH=CH, 12 RCOOH + CO,;

CH,~CH, % 2co0,.

MousibHOE COOTHOIIIEHVWE IIepMaHTaHaTa W oJie)mHA OIPEesIsaeTCa
CTPOEHHEM aJIKEeHa M MOJKET OBITH YCTAHOBJIEHO C IIOMOIIBIO MeToza
9JIEKTPOHHO-MOHHOT0 DasiaHca.

Boccranosienne:

MnO, +8H" + 5¢ — Mn?" + 4H,0.
Oxucnenue:
R,C=CR, + 2H,0 — 42 — 2R,CO + 4H";
R,C=CHR + 3H,0 — 6 —~ R,CO + RCOOH + 6H";
R,C=CH, + 3H,0 — 82 — R,CO + CO, + 8H";
RCH=CHR + 4H,0 - 8¢ — 2RCOOH + 8H";
RCH=CH, + 4H,0 — 10e — RCOOH + CO, + 10H";
CH,=CH, + 4H,0 — 12 — 2CO, + 12H".

Msomepnsble onepunsl C;H,, 6yAyT pearupoBaTh ¢ pPasjIMYHBIM KO-
audectBom KMnO,:

usomepsr C;H;, n (KMnO,)/n (u3omepa)
CH,;CH,CH,CH=CH, 2/1
(CH,),CHCH=CH,, 2/1
CH3;CH,C(CH3)=CH, 8/5
CH;CH,CH=CHCH,4 8/5

(CH,),C=CHCH, 6/5



772 Perenne HEKOTOPBHIX YCJIOKHEHHBIX 337124

3anaua 9.157. OnpenenuTte Macchl XJIOPOBOAOPOA U alleTUIeHA, 13-
pacxofoBaHHBIX Ha moaydeHue 1800 KI BUHUIXJIOPHUA, €CJIU MACCOBBIE
JIOJI KOMIIOHEHTOB B CMECH IT0CJIe PeaKI[UU COCTABUIN: BUHMJIXJIOPUIA —
94,8 % , xnoposogopona — 4,4 % , puxjaoparana — 0,8 %.

Pemenue
1. YpaBHeHUs peaKIuii:

CH=CH + HC] — CH,=CHC; (1)
CH,=CHCI + HCl — CH,~CHCI,. 2)

2. Haiimem KoJIMuecTBO BeIlleCTBa BUHUJIXJIOPHUIA:

_ 1800 xr _
n,(C,H;Cl) 625 sr/sos 28,8 kMouIb.

3. 3HasA MacCCOBYIO OO BUHUJIXJIOPHUAA B IIOJYUEHHOI cMecH, ompe-
JeauM Macchl cmecu u ocrasiierocsa HCIL:

m(cm.) = % - 1898,73 &1}

Moo (HCl) = 1898,73 kr - 0,044 = 83,54 xr.

4. HaiifeM KOJIIMYeCTBO BeI[eCTBA JUXJIOPITAHA, a TAKIKE KOJIHNIECTBO
BellleCTBA BUHWJIXJIOPUJA U XJIOPOBOAOPOAA, U3PACKXONOBAHHBIX B PeakK-
muu (2):

n(C,H,Cl,) = 1898,78 kr- 0,008 _ ¢ 153 1o,

99 Kr/KMOJIb
ny(C,H;Cl) = n(C,H,Cl,) = 0,153 xmou1B;
ny(HCl) = n(C,H,Cl,) = 0,153 xMOmB.

5. Haiinem Maccy aneTuieHa:

N5 (C2H3Cl) = n4(CoH3Cl) + ny(CoH5Cl);
N5 (C2H3Cl) = 28,8 xmons + 0,153 xmons = 28,953 KMob;
n(CoHy) = 145, (CoH3Cl) = 28,953 xmous;
m(C,H,) = 28,953 xmonb * 26 xr/mons = 752,78 Kr.
6. Onpengenum cymmapuyio maccy HCl:

n1(HC) = 1,46, (CyH;Cl) = 28,953 xmomns;
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M o5, (HC1) = m;(HCI) + my(HCI) + m (HCD);
M o6 (HC1) = 36,5 xr/Kmous - (28,953 kmoub + 0,153 xmous) +
+ 83,54 kr = 1145,91 xr.

OrBer: m(HCl) =1145,91 kr; m(C,H,) = 752,78 kr.

3anaua 9.169. Ha npoMBbIIIIIeHHOM IPEANPUATHY IPOUSOIILIa YTeU-
Ka ameruyieHa. [y ompejgesieHUs B3PHIBOOIACHOCTU IOJYUYWBIIEHCA
areTuJIeHO0-BO3AYIIHOHN cMecu 20 J (H. y.) ee IPOIIYCTHIN Yepe3 IOAKIC-
JIHHBI# CepHOIl KUCJIOTOM pacTBOp TepMaHTraHaTa Kaausd. B pesyiabrare
11,3 r nepmanranara BoccTaHOBUJIOCh. OmacHa JI IOJIydeHHAsA CMeCh
aleTuIeHa ¢ BO3LYXOM, €CJIU TaKUe CMeCHU B3PBIBAIOTCS IIPHU COJLEPIKa-
Huu anermieda ot 2,0 1o 81 % (o o6vemy)?

Pemenue
1. YpaBHeHUe peaKIlun:

2KMnO, + C,H, + 3H,SO, — 2MnSO, + K,SO, + 2CO, + 4H,0.
2. Haiizem 006'beM arieTuieHa B CMECH:

KMnO
n(CaHy) = 2E00 n(CyHy) = ALY 0,0358 o

V(C,H,) = 0,0358 moup * 22,4 n1/moxnb = 0,8 .

3. Haiizem 06 beMHYIO JOJIIO AlleTUJIEHA B CMECH:

0,81 _
¢(C,H,) = 30 JJII =0,04, win 4 %.

Orser: ¢(CyH,) =4 % ; cMech B3phIBOOIIACHA.

3amaua 9.170. IIpu BzamMogeiicTBUM C BOAOM OJHOTO M3 KapOuUIoB
MarHus KOJIMUeCTBOM BelecTBa 1 MoJib 06pas3yloTcs CMeCh ABYX H30-
MEePHBIX Ia3000Pa3HbIX YIJIEBOAOPOAOB 00bemoM 22,4 J (H. y.) ¥ THAPO-
Keun marausa. O6a rasoo6pasHbIX BeIeCTBa IPUCOEAUHAIOT BOAY B IPH-
CYTCTBUHU COOTBETCTBYIOIINX KAaTAJIN3aTOPOB 6e3 pasphiBa LieIX aTOMOB
yriieposa, o0pasys aneToH. ¥ craHoBuTe (hopmysy Kapouga maraus. Ha-
MUIINTE YPAaBHEHUSA PeaKI[Uii.

Pemenue

1. ®opmyJiBI ABYX M30MEPHBIX YIJIEBOLOPOJOB:

CH;C=CH u  CH,=C=CH,.

IIPOIINH aJlieH
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VYpaBHeHNs peakIuii yriieBogOPOI0B C BOIOM:
CH;—C=CH + H-OH — CH3;—C-CHjy;
I

(0}
CH,=C=CH, + H-OH — CH3;-C-CH;.
Il
(6]
2. YcTaHOBUM COCTaB KapOujga MarHus:
n(CgHy) = 2241 _ 4 vons.

22,4 n/mons
Tax rak n(Mg,C,) = n(CsH,) = 1 moxb, sanumem ypasHeHUE peak-
IIUU U paccTaBUM KO03(OUIVIEHTHI:
Mg,C, + 4H,0 — 2Mg(OH), + C3H,;
x=2,y=3.
Cocras kap6uzna Mg,Cs.
OrBeT: Mg,Cs.

3amaua 9.171. IIpeacraBbTe cebe, UTO BHI MMeeTe BCE BO3MOXKHBIE
nsomepbl cocraBa C,Hg. Kaskawlii U3 m30MepOB IOCJIELOBATEIbHO
00paboTaH BOZOPOZOM B IPHUCYTCTBUM KaTajau3aropa (MOJBHOE COOTHOIIIE-
HUe YIJIeBOJI0POoZa U Bogopona pasHo 1 : 1), sarem 6poMOBOLOPOOM U, Ha-
KOHeI[, n30BITKOM BOJHOTO pacTBopa mjejoun. CKOJIbKO XUMUYECKUX
COeAMHEHUI MOXKeT ObITh IIOJIyU€HO B Pe3yJbTaTe dTUX IPeBpaIleHuil,
ecJIu IPEeJIOJOKUTE, UTO BCe PEAKI[UU IIPOTEKAIOT KOJINYECTBEHHO?

Pemenne
®opwmysl n3omepos cocraBa C Hg:

1) CH=C-CH,—CH_; 2) CH;—-C=C—CH,;  3) CH,=CH-CH=CH,;
CH, CHg
| |
CH C
/N 7 \
4) CH,=C=CH-CHj; 5) HC = CH; 6) HC — CH,;
CH H,C — CH HC — CH,
N Ll BN
7) CH,— C= CH,; 8)H,C — CH 9) H,C — CH .

IIpu rugpupoBanuu uzomepa I monydaerca 6yTeH-1, Ipu rugpu-
poBauuu usoMepoB 2 u 4 — OyTeH-2, IpU r'UAPUPOBAHUY HU30Mepa 3 —
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6yTtaH (u ocranercsa 0,5 moab maomepa 3), IPU TUAPUPOBAHUU U30-
MepoB 5, 6 U 7 — MEeTHUJIIUKJIONPONaH, u3oMepsl 8 1 9 Ja0T IUKJIIO-
OyTaH.

B panbHeliem peakuu rugpoopoMUpPoBaHns OPOMOBOAOPOLOM OY-
TeHa-1 u OyTeHa-2 3aBepinarTcia obpasoBaHueM 2-0poMOyTaHa, OCTaB-
muiica OGyragueH-1,3 mpuBemeT K 00pasoBaHUI0O B CMeCH HN30MEpPOB
1-6pombOyTeHna-2 u 3-6pombyTena-1.

MeTuIIuKIONpoal He pearupyer ¢ CyXuM GPOMOBOZOPOLOM, TaK
JKe KaK U IMUKJIO0yTaH.

ITpu o6paboTKe MPOAYKTOB TUAPOOPOMUPOBAHUS BOAHBIM pac-
TBOPOM II[€JI0YY IIOJYYaIOT COOTBETCTBYIOIME CIIUPTHI: OyTaHoI-2, Oy-
TeH-2-071-1, OyTeH-3-01-2. Takum 06pasom, IMOJy4eHO 3 CIUpPTa U 3 yrie-
BOZOpOAA (METUJIIIMKJIONPOIIaH, OyTaH U IIUKJI00yTaH).

OTBeT: mIecTb BelecTBa.

3amaua 9.172. BunapHoe HeopraHmdeckoe coesnHenue X ¢ Mac-
coBo# moiei kanpnua 62,5 % pearupyeT ¢ :KHAKOCTBIO X;, 00pasys
ra3 X,. 9TOT ra3 Ipu HarpeBaHUU IOJ JaBJIeHUEM B IPUCYTCTBUU KaTa-
Janr3aTropa 00pasyer KUAKOCTb X3, OTHOCUTEIbHAA IIJIOTHOCTD IIAPOB KO-
TOpOi o Bogopoxny paBHa 42. Ilpu ANUTETFHOM KUIAYEHUU KUJKOCTH
C pacTBOpPOM CepHOII KucJoThl (MaccoBad moasa 0,5) obpasyerca »Kum-
KocTh X,, OTHOCHTeJIbHAA IJIOTHOCTH KOTOPOH II0 BOZOPOAY paBHa 39.

OmnpenenuTre, 0 KAKUX BelleCTBaxX uneT peub. IIpuBequTe ypaBHeHUA
peaxmuii.

Pemenue
1. Onpenenum coefuHeHre X — Cax3y.

ITycts n(Ca) = 1 moab, TOTAA Mr(CaxBy) = 3“%715 = 64;

A Q) y=64-40=24,opuy=1 A, (9)= 24 (maruuii). Coegune-
aue CaMg He cyIllecTBYer.

IIpuy=2 A, (9)= % =12 (yraepon), Torza BemectBo X — CaC,.
2. Onpegenum BemecTBa X;—X,:
M(X,)=39 - 2=178; X, — 6ensox C4Hg;

M (X3) =42 - 2=284; Xj;— neiirepobenzon C4Dg, Torga X; — D,0
(Taxenad Boga), X, — C,D, (mefiTepoaneruien).
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3. YpaBHEeHUA peaKIuii:
CaC, + 2D,0 — Ca(OD), + C,D,;

t, p, Kar.
_—

3C,D, CeDg;

C¢Dg + 3H,0 CeHg + 3D,0.
OrBer: X — CaCy; X; — D,0; X, — CyDy; X3 — CgDgs Xy — CeHg.

3amaua 9.178. Hanuure ypaBHEeHUSA [IOCJIEL0BATEIbHBIX PEAKIIN,
KOTOpPBIE BKJIOUYAIOT IPUCOEAUHEHNE XJIOPA U OTIIeIJIeHNe XJIOPOBOIO-
poa, YKasKuTe yCIOBUA IPOBEIEHU PEAKIUil U YCTAHOBUTE CTPOEHUE
BelecTB X;—Xg:

CH,=CH, — X, — X, — X; — X, — X, — X — X, — Xg — CCl;—CCl,.

Pemenue

CH,=CH, ~ % CH,Cl-CH,Cl —~— CH,=CHCl ——

“HC HCl
Xy Xy

7 + 1 mouxs Cly
— cu=cH 2%, chci=cacl “22 cHCL,-CHOL, —— e

X3 Xy Xs

+Cly +CL

—CCl,=CHCl —2 CCly~CHCl, —zer> CCl,=CCl, —2 CCl;~CCl,.

Xe X, Xg

3amaua 9.200. Kakue BerecTBa 06pasyoTcs IPU B3aUMOAEHCTBUN
10,2 r usonpena c 4,48 a1 (H. y.) xaopa? OmnpegennTe MaccoBbIe TOJIU
MIPOJYKTOB PEAKIINU B CMECH.

Pemenue
1. YpaBHeHUs peaKIjuii:

C,Hg + Cl, — C,HyCly; 1)
C,H,Cl, + Cl, — C;H,Cl,. 2)
2. Onpe,uem/IM KOJIMYEeCTBO BeIlleCTBa M30IIpeHa 1 XJjopa:

10,2 r

= =0,1 ;
68 r/mMonb 0,15 moss

n(C;Hg) =

4,48 n
n(Cly) = —>——— = 0,2 moJb.
( 2) 22,4 n/mMonp MOH
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3. B mepBoil peaxnuu XJop B um30bITKe. HaiieM KOJIMUeCcTBO Be-
IIecTBa KaK/J0r0 YYaCTHUKA PEaKI[Uu:

n,(C;H4Cly) = n(C;Hg) = 0,15 mouns;
n,(Cly) = n(C;Hg) = 0,15 mours;
Noer(Cly) = 0,2 moab — 0,15 Mo = 0,05 MoTB.

4. Bo Bropoii peaknuu B usosiTke C;HgCl,, Xx10p mpopearupyer moJi-
HOCTBIO:
n(C;HgCl,) = ny(Cly) = n,.,(Cl,) = 0,05 mon;
n,(C;HgCly) = ny(Cl,) = 0,05 mous;

(C5HgCly) = 0,15 moxs — 0,05 mos = 0,1 MoIE.

nocT

5. Haiizem maccoBble 011 IPOAYKTOB B CMECH:
m(Cs;HgCl,) = 210 r/mous + 0,05 moss = 10,5 r;
M. (CsHgCly) = 0,1 moms - 139 r/mons = 13,9 13

m(cm.)=13,9r+ 10,5 r=24,4T;
_139r _ o/ . — 0
w(C;HgCLy) = ==>=— =57 %; w(C;HgCl) =43 %.
24,41
Orser: w(C;HgCly) =57 %; w(CsHgCly) =43 %.

Samaua 9.227. Hanumure CTPYKTYPHYIO (POPMYJIYy ONTHUUECKU
aKTHBHOrO yrieBogopoga cocraBa C,oH;,, KOTOpBI IpDKM OKHCIEHHH
mepMaHraHATOM Kalus B KHCJIOTHOI cpefie JaeT B KauecTBe OTHOTO
13 IPOAYKTOB peaknuu 6eH3oiHyoo kuciaory. HanumuTe ypaBHeHUE
peaknuu. YemMy paBHO MOJBHOE COOTHOIIEHHE OKHCIUTENA ¥ BOCCTAHO-
BUTeEJIA.

Pemenne
HUcxona us yenosusa sagaun, C;,H;, — MoHO3aMeIieHHOE IPOU3BOJ-

HOe 0eH30J1a, TAK KaK IPU OKUCJIEHUM 00padyeTcsa OeH30MHAasd KHUCI0TAa.
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VuyuTbiBasi ONTUYECKYI0 AKTUBHOCTH YIJIEBOJOPOAA, HAIWIIEM €ro
CTPYKTYPHYIO DOpMYIy:

CgH,~CH-CH,~CH,
CH,

VpaBHeHUE peaKIun OKUCICHUA:
5C4H,CH(CH,)CH,CH, + 16KMnO, + 24H,S0, — 5C4H.COOH +
+ 5CH,COOH + 8K,S0, + 16MnSO0, + 5CO, + 34H,0;
n(KMnO,) : n(C4H, CH(CH;)CH,CH,) =16 : 5=3,2: 1.

Orser: CgH,CH(CH,)CH,CH,; 3,2 : 1.

3amaua 9.230. Kakoii 13 n30MepPHBIX KCUJIOJIOB Jierdye 6poMuUpyeT-
ca? [Maiite oobAcHeHUe. HanuminTe cOOTBETCTBYIOIEE YPABHEHNE PeaK-
nuy 6POMUPOBAHUS B apDOMaTHUECKOE KOJIBI[0. B KaKUX YCIOBUAX IIPO-
TeKaeT peaKkIua U 110 KAKOMY MeXaHU3MYy?

Pemenue

WsBecTHBI TpU M30MEPHBIX Kcuuoja: opmo- (1,2-mumerusnben-
30i); mema- (1,3-gumerunbenson) u napa- (1,4-mumMeTuIOEeH30I).
MeTunpHBIe TPYNOBI — OPUEHTAHTHI IIePBOro poxa. B 1,2-numeTu-
0eH30Jie METUJIBHBIN PaJuKa IPU IePBOM aToMe yrjepoja aKTUBU-
pyeTr 0eH30JIbHOE KOJbII0, 00jierdasi aTaky 9JeKTPpOdUIaMu B II0JIOKeE-
HUA 4, 6; MEeTUJIBHBIN paguKaJl IIPU BTOPOM aToMe yrjepoja objerdaer
aTaky sJIeKTpo(uiIaMu B IMOJOKeHUs 3, 5 (HecorjiacoBaHHasl OPUEH-
TanuA).

B 1,3-numeTnn6eH30jie MeTUIbHBIE PAAUKAJIBI IPUA IIEPBOM U TPETh-
eM aToMax yriiepojia TaKyKe aKTHBUPYIOT OEH30JbHOE KOJIBI0, 00Ierdyas
aTaKky dJeKTpodujaMu B ImOJoKeHUA 2, 4, 6 (cormacoBanHasA OpUEH-
Tanusa).

B 1,4-qumeTni0eH301€ METUIbHBIE PAJUKAJBI IPU IIEPBOM U YeT-
BEPTOM aToMaXxX yrJiepofia aKTUBUPYIOT 0eH30JbHOE KOJIBIIO0, 00Jerdas
aTaky sJeKTpohuIamMu B IOJ0KEHUSA COOTBETCTBEHHO 2, 6 u 3, 5 (Hecor-
JIaCOBaHHAS OPUEHTAINA).
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HawubGosee serxo 6pomMmupyercsa m-Kcuioa. HakomieHue alKUJIbHBIX
rpynn B GEH30JILHOM sA[pe, 0OCOOEHHO C COTJIACOBAHHON OpHMEeHTaIueil,
MPUBOJUT K CHJILHON aKTHBAIMU OEH30JILHOrO siapa. Peakiius nporekaer

o cxXeMe:
CH,4 CH;4
H H Br Br
+ 3Br, — + 3HBr.
CH CH
H Br °

Peaknusa npoTeKkaeT mpu KOMHATHOM Temeparype, 6e3 KaTajausaTopa
110 MEXaHU3MY 3JIeKTPOMUIBHOTO 3aMEeIIeHUA.

OTBeT: M-KCHAJOJI.

3amaua 9.240. Ompepenure (akTOpPbHl HAPIUATIBHBIX CKOPOCTEH
(cxopocTeii 3aMelleHUA B 0-, M-, N-TION0XKeHUA), f,, f,, f, peaknuu HU-
TPOBAHUS TOJIYOJIA, €CJIU BHIXOJbI M30MEPHBIX 0-, M-, N-MOHOHUTPOIIPO-
M3BOAHBIX COCTaBJIAIOT COOTBETCTBeHHO 58,4; 4,4; 37,2 %, a oTHOCH-
TeJbHAs CKOPOCTh HUTPOBAHUA Toayojaa 24,5 (T. e. TOJIYOJ B peaKIiuu
HUTpoBaHUA B 24,5 pasa akTuBHee 0eH30J1a).

Pemenue

DakTOPH HapIUATbHBIX CKOPOCTEH IPEeNCTaBIAAT CO00il OTHO-
IIeHUA CKOPOCTEH 3aMeIlleHUs B 0-, M-, N-IOJOXKeHU (C IIOIPaBKOi Ha
CTATUCTUYECKUH (PAKTOP) K CKOPOCTHU 3aMeIl[eHUsI B OJHO U3 IIEeCTH
MOJIO}KEeHUM He3aMeI[eHHOro 0eH30Ja, KOTopasi IPUHUMAETCS 3a eAu-
HUILY.

ITU BeJIMUYUHBI HO3BOJAIT KOJUUYECTBEHHO OLEHUTH OPUEHTHUPYIO-
Iee BINAHNE JaHHOTO 3aMecTuTeNd. JIna nagHoro ankunbensona f,, f,,
f, BBIYHCIAIOT, YMHOXAA OOIIYI0 OTHOCUTEJbHYIO CKOPOCTH Ha BBIXOJ
MPOAYKTOB, IIOJIy4aeMBIX B PEe3YJIbTATE COOTBETCTBEHHO 0-, M- U N-3aMe-
mienusA. IIpu 3TOM BBOZAT IMOMPABKY HA CTATUCTUYECKUN (PAKTOD, 3aBU-
CAIUHA OT YMCJIA PABHOLEHHBIX ITOJIOMKEHUM, NOCTYIIHBIX AJISI 3aMelle-
Hus (B 6eH30JILHOM KOJIbIle X 6; B MOHO3aMeIlleHHBIX 0eH30JIaX IO JABa
UL O- I M- I OGUH — JIJIsi N-U30MePOB).
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Ilycrs k,, k,, k, — cKOpOCTH 3aMellleHUA B OJHOM U3 IIOJOKeHHUH;
k¢ gy — CKODOCTH 3aMeIlleHHA B OZHOM M3 IOJOKeHUH OeH30JIbHOTO
6416

koJbiia. Torma

f = k, . 2k, =T‘|0'U*. f=6'nu'v*.
® ke, 6kc,m, 1 ° 2
fo= 2k, =TlM'U*. f =6'TIM'U*.
" Bke,m, 1 2
£ = B, _m,v", f=6nnv*
" Bk, T 1

roe U* — OTHOCHTEJIbHAaA CKOPOCTh HUTPOBAaHUA TOJIyOJIa.
PaccunTeiBaeM (haKTOPLI HAaPIUATLHBIX CKOPOCTeii:
f,= S 0584245 _ 43,95;

=6 0,0424 24,5 _ 3 93,
;= 6~0,3712 245 _ 54 68

Orser: f,=42,92; f,=3,23; f, = 54,68.

3anmaua 9.243. I3BecTHO, UTO B YKCYCHOI KHCJIOTE TOJYOJ XJIOPUPY-
ercsi B 350 pas GeicTpee 6ensosna. Comeprkanue M-, 0- U N-XJIOPTOJIYOJia B
TIOJIyYeHHOU IPY 9TOM PEaKIVOHHOM CMECH COCTABILAET COOTBETCTBEHHO
0,5; 59,8 u 39,7 % . Berunciure GakToOphl IapIUATBHBIX CKOPOCTEH f,,

f,» [, AJIA 9TOTO CIIyUas.

Pemenune
Pemnrenne ananoruuso perenuio 3agauu 9.240.

DaKTOPHI HAPIUATBHBIX CKOPOCTEH:
P 6-0,52&350 _ 627.9;

o

- 6~0,0(;5 1850 _ g o5,
=6 0,35;7-350 8337,

OrBer: f,=627,9; f,=5,25; f, = 833,7.
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3amaua 9.246. Onpegenaure Mmaccy 6eH30/1a, HEOOXOTUMOTO AJIA II0-
ayuenusi 3600 Kr xsopOeH30/1a-ChIPIia, B KOTOPOM MACCOBAaSA JOJIS XJIOP-
6ensouia cocrasuset 31 % , nuxsuopbensona — 3 % , TpuxaopbeH30TA —
0,5 %, a ocranbHOEe — 0EH30JI. YUTHUTE, UTO IPU MOJyYeHUu 1 T XJIOp-
6ensosia ucnapsaerca 1,8 T 6ersosa. OupenennTe Maccy mMpopearupoBaB-
urero 6eH30J14.

Pemenue
1. YpaBHeHUA peaKIuii:

CeHg + Cl, — CgH,Cl + HCI; (1)
CeH, + 2Cl, — CgH,Cl, + 2HC; )
CeHg + 3Cl, — C4H,Cl, + 3HCL 3)

2. Haiizem maccy KasKJOro KOMIIOHEHTA XJOPOEeH30Ja-ChIPIla U KO-
JINUECTBO BelecTBa 0eH30J1a, He0OXOAMMOro IJIs €T0 MOJTYUCHU:

m(C¢H;Cl) = 3600 kr - 0,31 = 1116 xr;

n,(CgHyg) = n(CgH,Cl) = ﬁm = 9,92 KkMoB;
m(CgH,Cl,) = 8600 xr + 0,038 = 108 xr;
108 xr

147 Kr/KMOJb

m(CgH3Clg) = 3600 xr - 0,005 = 18 kr;

ny(C¢Hg) = n(CH,CLy) = = 0,73 xMoOIB;

n5(CgHg) = n(CgH,Cly) = ﬁfﬁwm = 0,1 KMo

3. Haiimem cymMMapHOe KOJIMYECTBO BEI[eCTBA IIPOPEArUpPOBABIIIETO
GeH30JIa U €eT0 MAacCy:

(CeHyg) = 9,92 + 0,73 + 0,1 = 10,75 (xM07B);

npear

M pear(CeHg) = 78 Kr/KMOIB - 10,75 KMOIH = 838,5 KT.

4. BeluncauM Maccy UCIapuBIIerocsa 6eH3oJia:
Mue(CeHg) = 1,8 + 1116 xr = 2009 r.
5. Hatizem maccy OeH30J1a, OCTABIIIETOCSA B CMECH:

Moon(CoHg) = 3600 — 1116 — 108 — 18 = 2358 (k).
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6. Ompege M MCXOMHYIO Maccy OeH30Ja:
My (CeHg) = 838,5 xr + 2009 xr + 2358 xkr = 5205,5 Kr.

Orser: m,, (CcHg) =5205,5 kr; m . (C¢Hg) = 838,5 xr.

ucx pear

3amaua 10.158. [Ina cuHTE3a CIUPTOB OBLJI B3AT OPOMUJZ 9TUIMAr-
Hus. Kakoil BTopoil KOMIIOHEHT He0OXO0UM [IJIs IO YUECHUS CIeLYIOIIUX
CIIUPTOB: a) mpomaxoJsa-1; 6) Oyranosna-2; B) 2-meTundyranosna-2; r) 3-me-
Tuarenranosa-3? Hanumure ypaBHEeHUS peaKI[Uid.

Pemenue

a) [Iponanon-1 — nepBuuHBIH cnupT. A HOTyYeHUA NEPBUUHBIX
CIIUPTOB C MOMOIII0 peaKTuBa I'pUHBSApPA B KayecTBe KapOOHUJIBHOTO
KOMIIOHEHTA MCIIOJb3YIOT MYPABbUHBIH aJlbAeTUL:

HOH, H*
H,C=0 + CH,~CH,~MgBr — CHy~CH,~CH,~0-MgBr ——

— CH,;~CH,~CH,~OH + MgOHBr.

6) ByTaHos-2 — BTOPWYHBIN CIIUPT, €r0 MOJYYaIOT aHAJOTUYHO, HO
WCIOJB3YIOT B KayecTBe HCXOAHBIX COEANMHEHHUM J00ble ajbAeTruab,
KpPOMe MypPaBbUHOTO:

CH,~CH=0 + CH,~CH,-MgBr —
OMgBr OH
| HOH, H* |
— CH;~CH-CH,~CH, CH,~CH-CH,~CH, + MgOHBr.

B, T') 2-MeTua0yTanos-2 u 3-MEeTUITeIITAHOJI-3 — TPEeTUUYHBIE CIIUP-
TeI. I[ToJIyuatoT UX, UCIONB3YSA B KAUeCTBE UCXOJHBIX COOTBETCTBYIOII[E
KEeTOHBI:

CH,~C—CH, + CH,~CH,~MgBr —
Il

OMgBr OH
| HOH, H* \
— CH;-C-CH,-CH; — CH‘Q;‘CchfCH3 + MgOHBr.
I
CHj CH,
3-MeTuarenTanosi-3 MOJIyYalOT aHAJIOTUYHO U3 TeKCAHOHA-2 U peak-
TuBa ['puHbApA.

OTBeT: a) MypaBbUHBIN anbaeru; 0) YKCYCHBIN aJbJerui; B) ame-
TOH; I') T€KCAaHOH-2.
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3amaua 10.164. IIpu cropauuu 1 r IeTrKOKUIAIIEr0 yrJIeBOLOPO-
na o6pasyerca 1,06 r Boxbl, a Ipu ero TUAPATAIMN B IPUCYTCTBUU
coJiel [ABYXBAJIEHTHON PTYTH MOJydaeTCsa KUCJIOPOLCOAepIKaIiee
coeimHeHVe. B peayibTaTe OKHCJIEHHUS YIJIeBOAOPOJa AUXPOMATOM
Kaaus B pas3baBJIeHHOM PACTBOPE CEPHOM KUCJIOTHI IHOJYyUAIOTCA Ma-
csHAad KUCJI0TA U yrJIeKucabli ras. [IJI0THOCTS IapOB yriieBoLopoaa
o Bomopoxay 34. Uto coboii mpeacTaBIAeT UCXONHBIN yriaeBogopon? Ha-
MUIINUTE ero CTPYKTYPHYI0 (DOPMYJIY M YPAaBHEHUS BCeX YIIOMSHYTHIX pe-
aKIui.

Pemenue
1. YcTaHOBUM IIPOCTEHUIITYIO (hOPMYJIY YIIeBOAOPOIA:

n(H) = 2n(H,0); n(H) = fﬁ%ﬁ = 0,118 mos;

m(C)=1r-0,118r=0,882r;

n(C) = 28821 _ 0735 moss;
12 r/moub
n(C): n(H)=0,0735:0,118 =5 : 8; npocreiimas ¢popmyna — C;Hg.
2. YeTaHOBUM UCTUHHYIO (DOPMYJIY YIJIEBOAOPOLA:

M,(C;Hy) = 68; M,(C,H,) = 68.

CiemoBaTenbHO, UCTUHHAS (OPMyJia COBIAAAET C IPOCTEMIIE.
VrieBogopos MOKeT ObITH JUEHOM, AJIKWUHOM, I[UKJIOAJKEHOM U AP.
OpHAaKO YCJIOBUIO 3aJadyM YAOBJETBOPSET TOJHKO ONVH U3 HUX — II€H-
TuH-1.

OTBeT: MeHTUH-1.

3agaua 10.187. YcranoBute cTpoeHue anbaeruza cocrasa C;,Hy60,
€cJI U3BECTHO, YTO OH COJEPKUT ABEe NBOHHBIE CBA3H, OCHOBHAA IIEIh
cocrouT u3 10 aTroMoOB yriepoga. ITO BeIeCTBO CYIIECTBYET B BUE
yuc- ¥ mpaHc-u30MepoB, IIPU OKHCJIEHUU IePMaHTaHATOM Kajlusd B
NPUCYTCTBUU CEPHON KHUCJOTH 00pasyeT aieToH, 4-0KCOIeHTaHOBYIO
KHUCJOTY U 2,2-TuMeTUuJI0y TaHANOBYIO KucaoTy. TpuBraabHOe Ha3Ba-
HUe — DdiKeHasb. JTOT aJIbJeru]] UMeeT WHTeHCUBHBIH 3alax IBETOB U
CBeXXell 3eJIleHM, ero NMPUMEeHAT IIPU COCTAaBJIeHHUM HapdIOMepHBIX
rommosunuii. IIpm HanmcaHWM CTPYKTYPHOH (OPMYJBI ajabjeruja
YUTHUTE, YTO U3 4-X YrJIeBOJZOPOAHBIX PAAUKAJIOB 3 3aHUMAIOT II0JO-
sxeHua 2 u 5. HagoBuTe 9TOT anbJeruf o 3aMeCTUTeIbHOM HOMeHKJIa-
Type NIOITAK.
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Pemenue

IIpu oxkmcnenun C;,HycO mepmaHraHaToM Kaiaud B IPUCYTCTBHUH
CEePHOM KHCJIOTHI ITOJIYYeHbI:
CH
0 o 1° 0
7 D) 7
CH3;—C-CHjy; CH37070H270H270\ H /CfoCHsz\
{ Il ‘
OH HO CH, OH
OTH BeIlecTBAa MOIVIM 00pa30BATHCA M3 HEIPeAeJbHOTO alabJerufa
VMEIOIIero CIeyIomIue hparMeHThl:

1) CHy—C— ;
|
CH,
0
2) =C-CH,~CH,~CH= mmu 3) =C-CH,~CH,~C_  ;
| |
CH, CH, H
CH CH
| 3 //O O\\ | 3
4) =CH-C-CH,—C umm 5)  C-C-CH,~CH=
\ N I
CH, H H  cq,

ITockoNBKY B HEeIlpeAeJIbHOM ajbjeruie 3 pagukaia us 4-x saHuMa-
10T TOJIOKeHUS 2 U 5, B cocTaB ero Bxoauau ¢pparmesTs 1, 2, 5. Ero
CTPYKTypHada popmyaa:

o CHj
|
N
~C~C~CH,~CH= C~CH,~CH,~CH= C—~CHj
| | |
H gy, CH, CH,

OrseT: 2,2,5,9-Terpamernigexkaanen-4,8-aisb.

3amaua 10.188. Coegunenne A (popmyna C,HgO,) mroxo pacrops-
eTcsi B BOJIe, PearupyeT ¢ BOAHBIM PACTBOPOM T'MAPOKCHIA HATPUSA C 00-
pasoBaHueM coau B (popmyna C;H5;O,Na). B pesynsrare B3aumozeiicT-
BUs coyin B ¢ 6poMHOIT Bo0# OBLIO BBIEIEHO coeuHeHre B, B KoTopoM
MaccoBas goJia 6poma cocrasiasieT 64 % . Boccranosienuem 6,1 r coequ-
HeHusA A BOZOPOZOM Ha IIaTUHOBOM Kartajusarope npu 20 °C mosryyeno
5,4 r coegunaenus I'. Yeranosure crpoenune BemectB A—T'. Perrernue 060-
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cuyiite. Oupemenute BeIXon BemiecTBa I'. Hamuinure ypaBHeHHus Bcex
BBIIIIEIIEPEUNCICHHBIX PeaKIIuii.

Pemenue

1. YcTaHOBUM CTpOEHNE BelecTBa A.

IIpakTrUyecKn OAMHAKOBOE YWMCJO aTOMOB yIJepoja M BOZOpOLa B
MOJIEKYJIe U IIJI0Xas PACTBOPUMOCTD BellfecTBa A B BOJe TOBOPAT O TOM,
yTo A — apomaTruuecKoe coenuHeHue. JIro6ble HeapoMaTUYeCKuUe Belre-
cTBa (IIUKJIWYECKHWe U HEeIUKJIWYeCcKUe) CIeAyeT UCKJIIOUNTh, TaK Kak
comepikaHMe OpoMa B IPOAYKTAX MX peaKIluu ¢ OPOMHOM BOmoii GymeT
3HAUYUTEJIHHO GOJIBIIIE.

ITo ycsoBuio 3amaum BelecTBO A pearupyer ¢ BOAHBIM PacTBOPOM
TUAPOKCHULA HATPUA, 3HAYUT, B MOJIEKYJie MMeeTCs KapOOKCHJIbHASA
rpynna uiu GeHoJIbHBIN rHAPOKCUI. B pesyabrare 3TOro B3anMoaeicT-
BusA o6pasyercsa cob B, Ipy 5TOM TOJIBKO OJWH aTOM BOZOPO/JA 3aMelra-
eTcs Ha aTOM HATPUA:

C,Hg0, — C,H,0,Na.

W3 apomMaTueCcKUX COeTUHEHUHN ¢ 6POMHOM BOMOM IPU OOBIYHBIX yC-
JIOBUSIX PEarupyioT TOAbKO (heHOJI, AHWJINH UJIHU UX COJIU. S3HAUUT, Bellle-
crBo B — mHarpumeBas conb 3amerneHHoro (enosa. Vicxonsa us GpyTTO-
bopmynsl A, MOYKHO CeJaTh BBIBOJ, UTO 3aMECTHUTEJIEM SBJISETCA aJIb-
IerugHas rpymmna.

CrnegnoBaTennsHO, BemiecTBo A nmeet popmyny HO-C;H,—CHO.

2. B pesysbrare peakiuu BelecTsa A CO I[eJI0YBI0 MOJYUaeTCs Be-
mrectBo B u Boza:

HO-C4H,~CHO + NaOH — NaO-C;H,~CHO + H,0.
3. YpaBHenue peaknuu B ¢ 6GpoMHOI BOLOI:

NaO-CgH,~CHO + (n + 1)Br, + H,0 —
— HO-C4H, _ ,Br,COOH + (n + 1)HBr + NaBr.

M(HOC-H,_,Br,COOH) = 138 + 79n;

_80n__ _064; n=3.
138+ 79n

3Hauurt, Bemlectso B umeer popmynry HOC;HBr;COOH:

NaO-CgH,~CHO + 4Br, + H,0 — HO-CgHBr,~COOH + 4HBr + NaBr.
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4. Peaxknua A ¢ BOJZOPOJOM — 3TO BOCCTAHOBJIEHWE albIeTrHia IO
crnupra (BemgecTtso I'):

HO-C¢H,—CHO + H, — HO—C4H,—CH,0H;
MHO-CzH,—CHO) = 122 r/moub;
MHO-C4H,—CH,HO) = 124 r/mounb;

— - = - - —_61r _
n (HO-C4H,—CH,0H) = n(HO-C4H,—CHO) 125 »/oms 0,05 moub.
Haiinem BeIxOon BerrecTBa I':

5,41 -0,871
uiau 87,1 %.
n= 0,05 moxb - 124 T/MOMB ’ ’ ’

5. B BemecTBe A rpynmnbl pacmoiaraloTcsa B Mema-mnoJ0KeHN OTHO-
CHTENBHO APYT APYTra, T. €. A — M-ruapokcubensanbaerus. ToabKo B
9TOM ciy4ae B 6€H30JIbHOM KOJIbI[€ MOI'yT 3aMECTUThLCA TPU aTOMAa BOJO-
pona Ha Tpn aToma 6p0Ma CTpPYKTypHBIE qupMyJILI BeIlleCTB:

O @ @Bf Ao

A
OrseT: N=87,1%.

3amaua 10.212. Hanumure ypaBHeHUA PeaKIUii B COOTBETCTBUH CO
CXeMOM IIpeBpallleHnil, Ha30BUTE IPOAYKTHI PeaKI[Uii:

a) BEIIApUBAHNE

CH,—~CH,-COOH T x 90l % . co,

BIIEKTPOJIU3

X2 +0, X3

Pemenue
C,H,COOH + NaOH — C,H,COONa + H,0;
C,H,COONa + NaOH * C,H, + Na,COy;
2C,H, + 70, - 4C0, + 6H,0;
2C,H,COONa + 2H,0 ZF P22, ¢ H, , + 2C0, + 2NaOH + H,;

2C,H,, + 50, “*. 4CH,COOH + 2H,0;
//O HCl
CO, + CH;MgBr — CH,—C —~- CH4COOH + MgClBr.
N

OMgBr
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3anmaua 10.233. B pesyabrare peakuu MeKIy YKCYCHOIM KHCIOTOM
¥ 9TUJIOBBIM CIIMPTOM IIOJIyY€HA cMech, comepskarnas 0,34 Mmosib yKcyc-
HOI Kucaorsl, 0,34 mous sTanosa, 0,66 moss sTunanerara u 0,66 moun
BOJbI. BbIunc/INTEe KOHCTAHTY PABHOBECUS PEAKI[NU dTePUPDUKAIIH.

Pemenue

B peaknuu Mex/Ay YKCYCHOM KHCJIOTON M 9TUJIOBBIM CIIIPTOM 00IIee
KOJIMYECTBO BEI[eCTBA He UBMEHSETCS, CIeJ0BATeIbHO, KOHCTAHTY MOJXK-
HO BBIYUCJIUTH, UCXOAA N3 PABHOBECHBIX KOJINYECTB BEII[ECTB:

_ n(CH3CO0C,H;) - n(H,0) |
n(CH;COOH) - n(C,H,0H)’

K — 0:66:0,66 _g o
0,34-0,34

OrseT: K = 3,8.

3amava 11.35. O6bsAcHUTE, TOUYEMY NIPU GPOMUPOBAHUYU AHUJINHA
nosydaerca 2,4,6-TprnOPOMaHMINH, B TO BpeMA KaK HUTPOBAaHVE aHWJINHA
CMeChIO0 a30THOM M CePHOM KHUCJIOT MIPUBOAUT K 00Pa30BAHUIO M-HUTPO-
aHWINHA.

Pemenue

B Mosiekysie aHMJIMHA TPUCYTCTBYET OPMEHTAHT IIEPBOTO pojga —
aMUHOTDYIIIA, KOTOPasd aKTUBUPYET 6eH30JbHOE KOJIBIO U CIIOCOOCTBY-
eT BJIEKTPOGUIBLHOMY 3aMEIeHNI0 IPeNMYIIeCTBeHHO B MOJIOKeHU 2,
4, 6.

IIpu HUTPUPOBAHMY AaHUJIWHA CMEChI0 KOHI[EHTPUPOBAHHBLIX a30T-
HOM ¥ CEPHOII KMCJIOT B 3HAUNTEJIHHON CTEIIeH! ITPOUCXOIUT IIPOTOHUPO-

+
BaHMe MOJEeKYJsl, rpynna NH; ne3akTHBHpPYeT KOJBIIO IO OTHOIIEHUIO
K 9JIEKTPOUILHOMY peareHTy, II09TOMY HUTPOBAHYE IPOMCXOIUT B Me-
Hee Ie3aKTUBUPOBAHHOE MeMa-IOJIO0XKeHTe.

3amaua 11.41. Ilpeoskure cxemMy CUHTE3a STUJI-N-aMUHOOEH30aTa
(amecredmnHa) u3 Tosyosa. CKOJIBKO CTagUil BKJIIOUAET OINTHUMAJBHBIN
IyTh IOJYUYeHUS ITOIO COeJUHEHU?

Pemenue
CH, CHjg

1. +HNO, — +H,0.

NO,



788 Pelienne HEKOTOPBIX YCIOKHEHHbIX 32124

CH, COOH

2. @ + 3[0] 222, @ +H,0.
NO, NO,
COOH COOC,H,

3. +C,H,0H 21 + H,0.
NO, NO,
COOC,H, COOC,H,

4. + 3H, 2 + 2H,0.
NO, NH,

3anmaua 11.44. IIpegmosxure cxemy cuaTesa 1-peHUINponaHaMuHa-2
(JlexkapcTBeHHOro Ipernapara GeH3eIpHHA, CHUMAIOIIErO0 COHJIUBOCTD,
yCTaNoCTh) U3 TOJYOJa, alleTUIeHa U HeoOXOAVMBIX HeOPraHUYeCKUX
BEIL[eCTB.

Pemenue
h
1. CgH,CH, + Cl, — C4H,CH,CI + HCL.

— NH, —
2. 2CH=CH + 2Na — 2CH=C-Na + H,.

3. C4H,~CH,Cl + Na—C=CH — C4H,~CH,~C=CH + NaCl.

H. 2+, H+, t
4. CgH,~CH,~C=CH + H,0 ———" C,H,~CH,~C~CH,.
Il
0
t, KarT.

5. C4H,~CH,~C—CH, + H, C4H,~CH,~CH-CH, .
o OH

6. C4H,—CH,CH—CH, + NH, 2% ¢ 5 _CH,CH-CH, + H,0.
oH NH,
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3amaua 11.56. IIpeasoxkure cxeMy CHUHTEe3a MPOAUMUHA (IIPOTHUBO-
OIIyXOJIEBOTO IIperapara) 3 aKpPUJIOBON KUCJIOTHI U dTaHAnamMuHa-1,2.
ITpogumun umeer popmyJry:

Br—CHz—CHz—C—NH—CHZ—CHZ—NH—E)B—CHZ—CHZBI' .

Pemenue
1. CH,=CH-COOH + HBr — BrCH,—CH,-COOH.

0
2. BrCH,~CH,~COOH + CH,0H — Br—CHz—CHz—C:/ +H,0.
OCH,
,0
3. 2Br~CH,~CH,~C_ + NH,CH,~CH,NH, —
OCH,
0 o)

Il I
— Br-CH,~CH,~C-NH-CH,~CH,-NH-C-CH,~CH,Br + 2CH,0H.

3amaua 11.60. Ycranosure crpoenue BemecTsa cocraBa C;H; 3N, ko-
TOpOEe IIPU B3aUMOJEICTBUU C COJITHOM KHMCJIOTOM 06pasyer coub A, a ¢
a30THCTOM KUCJIOTOH pearupyer c BbIJeJIeHUEM a30Ta U 06pasoBaHUEM
BemectBa B C;H,,0. BemectBo B npu okucnenuu gaer KeToH, a B 6osee
SKECTKHUX YCJIOBHUAX — CMeCh YKCYCHOH ¥ IPOIIMOHOBOM KHUCJIOT.

Pemenue

Bemecrso cocraBa C;H, 3N — mepBuuHEbI aMWH, TAK KaK pearupyer
C a30THCTOM KHCJOTOH C BBIJEJIeHNeM as30oTa, IIPU 9TOM 00pasyeTcs
cuuprt (B). IlocKkoabKY IIpU OKMCJIEHUN BeIecTBO B maeT KeToH, ciemo-
BaTEJBHO, 3TO BTOPUYHBIHA cnupT. [IpOAYKTHI OKMCIEHUA KETOHA CBU/Ie-
TEJILCTBYIOT O TOM, UTO 3TO IMEHTAHOH-3. 3HAYUT, IEPBUYHBIA aMUH —
HmeHTaHAMUH-3.

OTBeT: MIEeHTAaHAMUH-3.



OTBETbl HA 3AAAYA
AN CAMOCTOATEABHOIO PELUEHUA

PA3SJEI 1

I'nasa 1

1.2.1,18 - 1022r; 1,86 - 1022r; 1,40 - 10722r.1.8.9,52 - 1021 r,
1.4. 894 r/moasb. 1.5. 48 r/mons. 1.6. 4. 1.7. 2 r. 1.8. B 1,5 pasa.
1.9. a) 21,3 moxs, 1,28 - 1025 moneky; 6) 0,2 moas, 1,204 - 1023 monexy;
B) 0,3 Mmosb, 1,806 - 1023 monerys. 1.10.a) 138 ;6) 96 r. 1.11. a) 0,75 Moub;
6) 0,5 moub; B) 2,0 mouib; 1) 0,5 Mouab; 1) 32,5 moas. 1.12. 2,408 - 1024;
1,204 - 1024, 1.13. 0,5 moxns. 1.14. 4,5 moas. 1.15. 6,69 - 1024,
1.16. a) 6,02 - 10%4; 6) 1,806 - 1023.1.17.a)47,41;6) 2,37r; B) 2,37 .
1.18. 1,85- - 107 moun; 1,07 - 1078 mosn; 7,8 - 1076 mons; 2,35 - 1076 mous.
1.19. 103 r. 1.20. 3,85 %. 1.21. 20,5 r. 1.22, 7,04 r. 1.23. 25 mr.
1.24. 17,6 mr. 1.25. 3,23 - 1022, 1.26. Bogopozga. 1.27. 0,77 moib;
1,08 mosn; 7,39 moas. 1.28.1,38 - 1022; 8,17 - 1020, 1.29. 52. 1.30. Fe.
1.31. B 0,3 moxs. 1.32. 0,0625 r; BeO. 1.33. 62,4 r. 1.34. CaF,; 39 .
1.35.a) 8,31 - 1019;6) 1,19 - 1020, 1.36. CornacyioTcs 1 COOTBETCTBYIOT.
1.37. Cepa B u30bITKe, 3K€JI€30 IIPOPEATUPOBaIO HoaHOCTEI0. 1.38. 57,4 % .
1.39. 85,7 % . 1.40. Fe(NO,), - 9H,0. 1.41. FeSO, * TH,,0. 1.42. CaCl, - 6H,0.
143.8,9 %. 1.44.63,44 %. 1.45.56,34 %; P. 1.46. Si. 1.47. CH,C],
5,056 r; 2,24 1. 1.48. C,H,Cl,. 1.49. CH;COONa. 1.50. CHCI;.
1.51. MgSO, - 7TH,0. 1.52. C,HF;CIBr. 1.53. NH,NO, — HUTpPUT amMMoO-
mna; NH,NO;. 1.54. C,;H;0,. 1.55. Na,SO;, cynpdur HaTpUd, COJIb.
1.56. C,H.NO,. 1.57. CO(NH,),. 1.58. KNaC,H,0,. 1.59. C,H,COOK.
1.60. C;HZO. 1.61. C,H,0,; 47,6 x. 1.62. Zn(NO3), + 6H,0. 1.63. Al
1.64. PCl;. 1.65. FeSO, - 7H,0. 1.66. 1613 xr. 1.67. 204,7 kr. 1.68. 95 %.
1.69. 645 r. 1.70. 694,4 m3. 1.71. 80 %. 1.72. 92,2 %. 1.73. 67,4 %.
1.74. 5,05 r. 1.75. 92,6 %. 1.76. 20 %. 1.77. 67,32 %. 1.78. 26,64 r.
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1.79.1: 2. 1.80. Zn. 1.81. K,S04; 9,48 r. 1.82. 27,8 mu. 1.83. 64 % Mg,
36 % Al. 1.84. HCOOCH; — merunpopmuar. 1.85. 18,8 % . 1.86. 13,3 r.
1.87. 4,87 % HCI, 16,8 % HNO,. 1.88. NH,HS, CuCl,. 1.89. 54 r; 7 mois;
12 moun; 4,2 - 1024 atomoB; 7,2 - 1024 aromos. 1.90. 1,38 - 1018,
1.91. 13,08 r Zn; 31,75 r Cu. 1.92. 27 r. 1.93. 0,084 r. 1.94. 112 x;
112 1; 90 M. 1.95. 56 1. 1.96. 0,667 ;1. 1.97. 3,75 /15 0,76 /1. 1.98. Cl,.
1.99. 20,9 r/x. 1.100. B 3 pasa. 1.101. 643 r; 207,8 x. 1.102. 625 1.
1.103. 6,03 r. 1.104. 78,46 % ; 21,54 % . 1.105. YmensinuTca B 1,11 paza.
1.106. 0,15 mons Oy; 0,1 moss Og. 1.107. 0,2 moxs CO; 0,3 mons CO,.
1.108. 80 % CO; 20 % CH,. 1.109.10,5. 1.110. Ymensmmmiocs B 1,06 pasa.
1.111. 85,5 %. 1.112. 66,7 % . 1.113. 765 1. 1.114. 32 r/MoJb; 110 06'bE-
my 28,6 % Ny, 42,8 % 0,, 14,3 % CO,, 14,3 % CO; mo macce 25,0 % N,,
42,9 % 04, 19,6 % CO,, 12,5 % CO. 1.115. 50 1. 1.116. 40 r/Moxs.
1.117. 38 1. 1.118. 30 % CO; 20 % NO,; 48 % Ny; 2 % 0,. 1.119. 46,7 %
NH,, 53,3 % CO. 1.120. 2,69 - 1022. 1.121. 1,62 r. 1.122. 4,62 1 NHg;
7,38 1 CO,. 1.123. 38 %. 1.124. 23,67 r/moas. 1.125. 2,41 - 1022,
1.126. 3,6 r. 1.127. O,. 1.128. 1:2; ner. 1.129. 15 %. 1.130. 46,9 m3.

1.131. 7 %. 1.132. 18,93 r. 1.133. 44 r/moxb. 1.134. 40,5 % Al; 59,5 %
Sn. 1.135. 60 % H,; 40 % O,. 1.136. 22,4 % CO,; 67,3 % CO; 10,3 % N,.
1.137. 0,02 moxb Ny; 0,06 moss Hy; 50 % . 1.138. 9,68. 1.139. 28,43.
1.140. 29,25 . 1.141. 1,95 % ; 30,45 r. 1.142. 9,45 % . 1.143. Peaxnuro (1)
raranusupyer Rh, peaknuio (2) — Co, o6e peakniuu — Cu; 15 %; Ha
Cu: H, — 0,161; N, — 0,232; NH; — 0,607; ma Rh: N, — 0,333, H, —
0,667; ma Co: NH; — 0,800, N, — 0,200. 1.144. 219,4 xITa. 1.145. 2 1 N,;
1,125 1 pactBopa HNO3 1.146. 32 r/mous. 1.147. w(0,) = 82,35 %,
®(0,) = x(0,) = 87,5 % . 1.148. 0,506 r/x. 1.149. H,S; 0,233 r ra 100 r
Bozbl. 1.150. 0,3 moss Oy; 0,2 moss CO,,

I'nasa 2

2.1. 19e, 19p, 20n; 12e, 12p, 12n; 26e, 26p, 30n; 30e, 30p, 35n; 18e,
18p, 22n.2.2. 15.2.3. Se, +34.2.4.1, 127. 2.5. 77,5 % 35Clu 22,5 % 37Cl.
2.6. 24,3. 2.7. a) 19 r/moxnsb; 6) 20 r/moxnsb. 2.9. 6. 2.10. 17p, 20n, 17 e.
2.11. 1, 2,0; 29, 35,27; 1,0, 1;1,0, 0; 17, 20, 18; 34, 36, 34.2.12. 48,
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48, 50; 31, 31, 32; 11, 8,10; 11, 7, 10. 2.13. a) F; 6) Na; B) Ne; r) Na*.
2.14. Ne. 2.15. 10; 6,02 - 1024, 3,34 - 1023, 2.16. 10e, 10p. 2.17. Cl,
K, Cr, Cu. 2.18. 3p. 2.19. 4, 0, 0, £1/2. 2.20. DHeprueii, pasMepamMu.
2.21.0,1, 2, 3.2.22. 4, 1. 2.23. 5. 2.24. 3d; bs; 3p; 4d. 2.25. 1p, 2d, 3f.
226.3s:n=3,l=0,m=0,s=%1/2;3d:n=3,l=2,m=-2,-1,0, +1,
+2,s=41/2.2.27.Ni;n=38,l=2,m=0,5s=-1/2.228. n=4,1=0,
m=0,s=+1/2. 2.29. Se. 2.30. F; Ne. 2.31. 7, 2, 8, 8. 2.32. 5.
2.33. a) yBenuunBaeTcs; 0) He U3MeHsAeTCA; B) yMeHbIIaeTcs. 2.34. n2; 2n2.
2.35.1;2;2;3;3.236.n=3;l=1;m=-1,0,+1,s=+1/2. 2.37. a) +33;
0) 3; B) +5; r) I1I. 2.38. Fe3*. 2.39. a) F; 6) S; ) Sc. 2.40. S2-; Cl—; K+; Ca2*.
2.41. Cu, Ag, Au. 2.43. Ca, Zn, Kr; Kr. 2.44. a) V, Co; 6) Sb. 2.47. F;
KOH(MUrypalus BHEITHEro yPOBHA — JiniiHee yciaosue. 2.48. 6. 2.50. Sr;
S; Cr. 2.51. 6. 2.52. S, Se, Te; ns2 npt. 2.53. Oxucauteau: N, Cl.
2.54. Li*, Sr2+, Al3*, Ti**, At~ 2.56. 3. 2.57. II, IV, VI. 2.62. H,S0,.
2.64. ATBBB. 2.67. CH,. 2.68. (K. 2.69. Tonops:: Na (1e), Al (3e),
Mg (2e); axmenTopsl: O (2¢), F (1e). 2.71. ;N. 2.78. 14. 2.82. I'naBHas nox-

rpynmna V rpynnosl. 2.83. 5. 2.84. NaOH, 40. 2.85. S. 2.86. 0. 2.87. Ca.
2.88. Na,COgunu (NH,),CO;. 2.91. a) S; 6) As. 2.95. a) yBenuuuBaeTcs;
0) ymensbinaercsa. 2.96. Ymenbmiaerca. 2.97. a) yBeauuunBaercs; 0) yMeHb-
maercd; B) yMmMeHbmaerca. 2.99. 6, B, . 2.101. Br,, CH;Cl, N,, HF.
2.106. Ymensbmmaerca. 2.107. Jluneiinasa. 2.108. B. 2.109. sp3-Tubpunusa-

mus. 2.110. 6. 2.111. sp3, sp, sp, sp3, sp?, sp?. 2.112. 6. 2.113. 5. 2.114. (l,n .

2.115. 23No . 2.116. 2iCr. 2.117. S0y . 2.118. '%Tc; Prc . 2.119. 7/8,

wiau 0,875. 2.120. 3 a-uactuns! u 2 f-uactuisl. 2.121. a) IL;N ; 0) 2§§Ra;
222

210 210 0 210 206.
Rn. 2.122.

g3Bi — g Po + _je; g Po — “g,Pb + gHe.

239 239 0

e e 92U — "gsNp + _je. 2.124. Yepes

2.123. U + D — U + 1p;
65,5 mer. 2.125. Yepez 690 gueii. 2.126. lzC.

I'nasa 3

3.2. 393,5 glx. 3.3. 58 032 k[x. 3.4. —226,4 kX /Mo0Jb.
3.5. —46,2 x]lsx/mMoub. 3.7. —160 &I /Moas. 3.8. a) 3,28 - 107 gIIx;
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6) 10,36 a; B) 0,0448 ™m3. 3.9. 20,63 x[x. 3.10. —87,5 K][3&/MOJb.
3.11. —49 x[x/monb. 3.12. 3300 kkaxn. 3.13. 126,6 xkadm.
3.14. -572 xx. 3.15. —395 r[»x/moas. 3.16. —75 x][»x/MOJb.
3.17. -38,0 xxx/mounb. 3.18. —142 x]3x/moub. 3.19. —18,4 k][ /MOJb.
3.20. 2227,5 glx. 3.21. 102,0 xMx. 3.22. 1411 x][»x/MOJb.
3.23. —46,2 k[I»x/monb. 3.24. —822,2 x]I»x/monb. 3.25. 331,08 xx;
170,76 xIx. 3.26. 60 %. 3.27. 36 % CHZ;COOH, 64 % O,.
3.28. 530,59 kxasn/moub; 11,05 r. 3.29. a) —137 x:x; 6) —101 g [x.
3.30. —393,5 kIx/moas. 3.31. 65,0 xllx. 3.32. —183,9 rl:x.
3.33. 2,3 r. 3.34. 4,25 x[I:x. 3.35. -1371 x>k /™monb. 3.36. —18,3 xl[x.
3.37. -1654,2 g [Ix. 3.38. —493 g/»x. 3.39. 86 xll:x. 3.41. 109,5 x[x;
20,46 1. 3.42. -110,5 xI:x/moub. 3.43. IIpu cropauuu 6opa, B 2,38 pasa.
3.44. 429 xllmx. 3.45. 191 gll>x. 3.46. 115r. 3.47. 4,93 m3.
3.48. 7,83 monp; 1699 r. 3.49. —-110,5 g/l:x/monb. 3.50. 1:1.
3.51. 1,4 II)x/K. 3.52. 2871,4 x][[»k; peakmusi UJeT ¢ 3aTPaTOi dHEP-
ruu. 3.53. a) 120 x[x; 6) 978 K. 3.54. —11,5 xllx. 3.55. 312 x]:x.
3.56. 11 438 x[lx. 3.57.61,2r. 3.58. 478,8 xllx; 114,5 xkau.
3.59. Veenuunurcsa B 8 pas. 3.60. 0,001 mous/(x1 - ¢). 3.61. YBeauuurcs
B 2 pasa. 3.62. Ymenpmurcsa B 16 pas. 3.63. Boapacter B 3,4 pasa.
3.64. 1,84 moxab/(x - ¢); 1,23 moan/(a1 * ¢). 3.65. 0,036 monn/(J1 * MUH);
0,0144 moius/(n + mun). 3.66. 8,4 - 10~* moun/(x - ¢). 3.67. v, 8 10 pas
menbIie. 3.68. 7 u 6 mun 11 c. 3.69. Ymensiurca B 128 pas. 3.70. 32.
3.71. Ha 30 °C. 3.72. 37,5 c. 3.73. 2,2 - 1073 ¢, 3.74. B 4 pasa.
3.75. YBeauuurca B 125 pas. 3.76. B 10 pas. 3.77. YMeHbIIUTCA B
64 pasa. 3.78. YBenuuuts B 4 pasa. 3.79. a) yBeauuutca B 27 pas; yMeHb-
muTeA B 8 pas; yBeauuutca B 27 pas; 6) yBeauuuTcs B 81 pas; yMeHBIITUT-
ca B 16 pas; yBeamuwutca B 27 pas. 3.80. 50 °C. 3.81. B 64 pasa.
3.82. 25,3 : 1. 3.83. 2. 3.84. Ha 30 °C. 3.85. Yeeauuurcs B 27 pas.
3.86. 30 c. 3.87. YBeauuurcsa B 1,08 paza. 3.88. Ilepras. 3.89. B 81 pas.
3.90. 30 c. 3.91. 3 moub/(11 * ¢). 3.92. 50°C. 3.93. B 2,6 pasa. 3.94. 1,87.
3.95. 3 monp/n. 3.96. 3 moan/a. 3.97. 5,0. 3.98. 0,04 moxan/xu;
0,02 mons/n. 3.99. 3 moas. 3.100. 62,5 %. 3.101. 3,16.
3.102. 0,7 monn/a. 3.103. 3,3 + 1075 moasn/(;n * ¢). 3.107. 5916;
0,2 moas/m; 0,179 mons/mn. 3.109. B, r. 3.110 10,3 % NO,; 26,4 % O,;
63,3 % NO. 3.111. 0,03 moxns/n SO,; 0,025 mons/n O,. 3.112. 9.
3.113. 10 r. 3.114. VYBeauuurca B 2,25 pasa. 3.115. 64 r.
3.116. 1,59 mons/i; 1,50 moun/ .
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I'nasa 4

4.1.31r/100 r H,0. 4.2. 975 r; 500 r H,0, 475 r KBr. 4.3. 31,25 .
4.4. 20,8 r NaOH; 19,2 r H,0. 4.5. 140 r. 4.6. 16,8 r. 4.7. 33,9 r.
4.8.1192,5 . 4.9. 12,38 r; 6,19 %. 4.10. 1,914 r. 4.11. 11,48 %.
4.12.1,7%.4.13.6,8 % .4.14. 0,754 r; 75 mun. 4.15. 0,99 1. 4.16. 0,11 r.
4.17. 0,068 moxasb. 4.18. 22,08 % . 4.19. 1,67 - 102L; 0,028 mouan/ 1.
4.20. 4,06 %. 4.21. 1,5 % NaOH; 4,2 % NaNO,. 4.22. 200 r; 483 r.
4.23. 3,75 % . 4.24. 2,16 %. 4.25. 131,8 r NaHCO;3. 4.26. 7320 065-
emoB. 4.27. 74 % . 4.28. 75 % . 4.29. 20,2 % CH3;COOH. 4.30. 27,0 %
NaHSO0;3; 1,6 % C¢H;OH. 4.31. 2,06 r. 4.32. Her, 065em pacTBopa 330 MI.
4.33. 7,2 %. 4.34. 5,42 % ; 90,1 mxn. 4.35. 39,7 % . 4.36. 148,5 r.
4.37.12 %. 4.38. 0,25 moxab. 4.39. 400 r. 4.40. 6,48 1. 4.41. 49 r.
4.42, 720 mu; 225 1. 4.43. 774 M. 4.44. 200 1. 4.45. 7,04 r. 4.46. 45 wu;
1,7%.4.47.1,61:1.4.48.1,31:1.4.49. 12,4 % . 4.50. 91 mu1. 4.51. 200 mur.
4.52. 9,9 % KCl; 7,4 % CaCl,. 4.53. 4,96 %. 4.54. B 4,6 pasa.
4.55. 68,4 mu1. 4.56. 345 1. 4.57. 148 r Na,CO4 - 10H,0; 252 r pacrBopa.
4.58. Na,COz + 10H,0. 4.59. 440 r. 4.60. 200 mx. 4.61. 0,045 mMoxb.
4.62. 217 ma. 4.63. Illemounywo. 4.64. Kwucmormas; 0,051 moxsb.
4.65. 6,49 moun. 4.66. 18,4 % . 4.67. 0,332 % ; 44,8 mu. 4.68. 1,98 %.
4.69. 0,2 moxs NH/HSO3. 4.70. 965,5 mu. 4.71. 9 1. 4.72. 0,7 %.
4.73. 2,11.4.74. 8,07 % HCI; 16,2 % AICl;. 4.75. 18,9 1. 4.76. 0,05 Mosb /1.
4.77. 0,432 M. 4.78. 2,32 M. 4.79. 32,9 mxn. 4.80. 6 r CaCl, - 6H,0;
96,3 r H,0; 0,276 M CaCl,,. 4.81. 0,036 moas/1 AI(NOs)s; 0,056 Mons/
Na,S. 4.82. 62,7 r. 4.83. FeSO, + TH,0. 4.84. Fe(NOj3); - 9H,0.
4.85. CaBr, - 3H,0. 4.86. BaCl,: 7,6 %; 0,375 M; NaCl: 0,92 %; 0,16 M.
4.87. 5,96 moss/Kr. 4.88. 0,100 mosas/kr. 4.89. 0,3 mous/i; 0,31 Mosb/Kr.
4.90. 2,99 moun/i; 3,29 mons/kr. 4.91. 9,4 M; 19,3 moun/kr. 4.92. 4 %
CuSOg4; 2,3 % H,0. 4.93. 27,4 mxn. 4.94. B 10,68 pasa. 4.95. 2,13 ix.
4.96. 1,36 moun/ua. 4.97. 0,8 1. 4.98. 34,9 1. 4.99. 1,5 M. 4.100. 0,42 1
u 1,58 1. 4.101. 32,5 % . 4.102. 1,84 mousn/x. 4.103. 25 % . 4.104. 8,5 %.
4.105. 52 r. 4.106. 24,48 r; 1,27 % NaNOs, 2,99 % KNO,. 4.107. Li.
4.108. 16 r. 4.109. 100: 978. 4.110. 256,1 r. 4.111. 5,95 % K,HPO,;
3,60 % Kz;PO,. 4.112. 11,49 % NaOH; 10,15 % Na,CO;. 4.113. 6,49 r
NaNOs; 8,54 r NaCl. 4.114. 35,2 % Na,COz. 4.115. 70,8 mu.
4.116. 47,9 % K,COg; 52,1 % KHCO,. 4.117. 9,34 mu. 4.118. 3 moxns
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Na*; 5 mozs Cl; 1 moxs Ba?t; mo 2 moss NO;~ m K. 4.119. 265 ru 222 1.
4.120. 15,6 monb. 4.121. 94,2%. 4.122. 3,6 %. 4.123. CH;COOH;
CH;COONa - 2H,0. 4.124. 24,99 r. 4.125. 75 mu. 4.126. 0,02.
4.128. 1,6 -+ 1072 monn/n. 4.129. 4,68 + 1076 monn/xn. 4.130. 6,5 X
X 1073 monb/nu 1,3 - 1072 mons/n. 4.131. 1,2 - 10710, 4,132, 1,8 - 1079,
4.133. 4,7 - 1073 monn/n. 4.134. 1,424 - 1077 mosn/n1. 4.135. He BuIma-
ner. 4.136. 20,55 r; 18,6 r. 4.137. 66,7 %. 4.138. 6,14 - 1022,
4.139. 0,2 %. 4.140. 3,01 - 101°, 4.141. 57,6 r. 4.142. 6,4 - 1078 r.
4.143. 0,004 monn. 4.144. 6,2 % . 4.145. 6,038 - 1021, 4.146. 1,3 - 1073;
1,11 - 107%; 81,8. 4.147. 0,201 moxas/x Ca2*; 0,402 moxawn/x Cl-.
4.148. 9,26 - 103 monasn. 4.149. 0,055. 4.150. 178 r. 4.151. 1 moxan/m.
4.152. 3 - 1077, 4.158. 0,5 moss CuSO,; 1 Mo AlCl; 0,5 mosb Zn(NOs),;
1 mons NaCl. 4.159. 8,4 r. 4.161. 0,72 moas AgNOg; 0,24 moas NagPO,.
4.162. 16 r. 4.163. 23,3 r BaSO,; 5,8 r Mg(OH),. 4.173. Na,CO; uiu
NaHCOg; Na,SO; unu NaHSO;. 4.189. a. 4.190. 1,32 - 1073 mounb/u.
4.191. 11,62.4.192. 10,43.4.193. 1,9 - 10! monn/11.4.194. 0,025 Mous/1;
1,6. 4.195. Her. 4.199. BABBE. 4.200. BBEA. 4.201. a) 0,26 moub;
6) 0,058 moub; B) 0,145 moab; 1) 0,056 monb. 4.205. Illemounas.
4.206. Illenounas; 4,51 % . 4.207. 0,04 moas. 4.209. 1,39; 1,58 - 1077;
3,97 - 1073; 9,60. 4.210. 11,67; 2,14 - 107%; 4,62 - 1072,

I'nasa 5

5.16. a) 5; 6) 10; B) 31. 5.17. 5. 5.18. a) 3; 6) 5. 5.31. a) cupasa
HaJeBO; 0) cupasa Haxeso. 5.32. KMnO,, H,0,, Cl,. 5.33. F~, Cl".
5.34. NO; B KucioTHOM cpeze. 5.35. 6, r. 5.36. Oxucienue cyabOuT-
uoua. 5.37. MosxHo; a) 0,46 B; 6) 0,42 B. 5.38. Nousbl I~ oKucaamoTcA
030HOM, HO He OKHUCJIAITCA Kucaoponom. 5.39. 4,2 i; 6 r. 5.40. 121,7 1;
44,4 r. 5.41. 224 mn. 5.42. 63 %. 5.43. 3,8 % . 5.44. 8,7 r; 54,3 M.
5.45. 5,6 r Fe; 4,8 r Mg. 5.46. 4,5 % . 5.47. 69,2 % Al; 30,8 % Al,O4.
5.48. Ag, Hy, Mn. 5.49. Cu, H,, Zn. 5.50. Karox: H,, Co, Cd. 5.51. Cu,
Ni, Fe. 5.52. 1,42 r. 5.53. 13,3 %. 5.55. Her. 5.56. 0,2 moun; 340 r.
5.57. 0,576 r. 5.58. CrCl;. 5.59. 10 %. 5.60. 12,8 r Cu; 3,2 r O,.
5.61. NasPO,; 32,8r. 5.62. 12,5 %; 0,56 x1. 5.63. 8 % . 5.64. 1,2 B.
5.68. 6, B. 5.70. 27 r CuCl,; 25,41 FeCl,. 5.71. 12,8 r ; Her. 5.72. 19,6 T.
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5.73. 14,6 15 16,3 %. 5.74. 0,5 M. 5.75. 9,52 %. 5.76. 2,95 + 1022 atomos;
7,77 %. 5.77. 2540 1. 5.78. 10,2 %. 5.79. LiH. 5.80. 2,72 %; 7,52 %.
5.81. 2,97 r KCl; 0,894 1 HCI. 5.82. 12,8 T Cu; 28,4 r Cly; 2,2 1 H,;
14,4 1 0,. 5.83. 1,34 % Cu(NOy),; 0,45 % HNO,. 5.84. 297,6 mu.
5.85. 460,0 M. 5.86. 7,78 1; 12,5 . 5.87. 9,9 1. 5.88. 1,1 A. 5.89. LiH.
5.90. 0,4 r. 5.91. 184,5 1. 5.92. 32,2 r; 1,67 1. 5.93. 0,96 r.
5.95. 0,34 r CuCl,. 5.96. 17,1 A; 8,96 1. 5.97. 62,5 1; 2,8 1. 5.98. 17,9 %
Cu(NOy),. 5.99. 4,47 1. 5.100. 4 % KOH. 5.101. 962,5 M.

Paznexn 11

I'naBa 6

6.11. a) ymensbIiniuTcs; 6) ymenbmiureda. 6.12. a) 1; 6) opu Harpesa-
HUU Bce, 0e3 HarpeBaHusA — HYU ofuH. 6.16. 6. 6.18. YBesuuuTcsa B o6oux
cayuaax. 6.20. Her. 6.22. a. 6.23. a. 6.25. 6. 6.26. 5,39 r; 6,16 r.
6.27. 10%. 6.28. 14,64 r. 6.29. 6,48 % Zn(NOj),; 10,14 % Mg(NO3),.
6.30. 64,3 % Al; 35,7 % Cu. 6.31. 54,5 % Zn; 45,5 % Cu. 6.32. 218 r.
6.33. CuzZn,; 150 xr Cu; 100 xr Zn. 6.34. Fe. 6.35. 937,5 1. 6.36. 4 % Al;
84,56 % Fe; 11,44 % Cr. 6.37. 7 %. 6.38. II. 6.39. KCr(SO,); + 12H,0.
6.40. 64,8 % . 6.41. 15,4 1. 6.42. Sn. 6.43. Fe. 6.44. 3ZnS - 2ZnCO; - SiO,.
6.45. 36,8 % Fe; 63,2 % Cu. 6.46. 37,6 r; 34,0 r; 37,8 r. 6.47. 109,8 r.
6.48. 18,8 %. 6.49. 29,8 % FeCl,. 6.50. 15,8 % Al; 84,2 % Cu.
6.51. 45,46 % Cu; 54,54 % Zn. 6.52. 24 %. 6.53. Cd. 6.54. Zn.
6.71. 1,189 m3. 6.72. K. 6.73. Li. 6.74. 44,83 %. 6.75. 150,15 mu.
6.76.4,721.6.77.1,65 % NaHCOs; 6,25 % Na,CO;. 6.78.8,8 r; 5,06 r.
6.79. 2. 6.80. 120,96 x. 6.81. 88,74 % . 6.82. 300 mu. 6.83. 525 kr.
6.84. KCl - MgCl, - 6H,0.6.85.10 % . 6.86. 23 % . 6.87. Ca; He nmeroT.
6.88. 14,9 % . 6.89. Li; 0,24. 6.90. 96,6 r; 386,41.6.91.10r; 16 r; 4 r.
6.92. BaCl,. 6.93. 55,88 r. 6.94. 12,25 %. 6.95. NaH; Heun3a.
6.96. 49,77 %. 6.97. 5,42 %; 90,1 mu. 6.98. 16,7 %; 2,8 x; 20,2 %.
6.99. 27,4 %. 6.100. 30,0 % ; 50,49 r. 6.101. 5,85 % . 6.102. 2,35 %.
6.103. K. 6.104. 5,6 1. 6.105. 140 n. 6.106. 51,11 %. 6.107. 34,3 r.
6.108. Mg. 6.109. 61,31 % ; 38,69 %; 1,68 1. 6.110. 52,96 % ; 47,04 %;
5,36 mu. 6.111. 87,56 %; 12,44 %; 23,97 %. 6.112. 0,32. 6.113. 9,8 1.
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6.114. 153,15 M. 6.115. 1,91 %. 6.116. 16,0 % ; 84,0 %; 30r. 6.117.2: 1.
6.118.1,95r.6.119.1,19r.6.120. 1,07 r. 6.121. 5 : 14. 6.122. 20,95 %.
6.123. 29,55 r; Sr(HCO,),. 6.124. 6 : 10. 6.125. 66,67 % H,; 33,33 %
C,H,. 6.126. 3,7r; 7,51; 5,6 1. 6.127. 52,45 % KHCOg; 47,55 %
KHSO,; 34,2r. 6.128. 62,1 xr. 6.129. 93,99 r; 0,2 1. 6.130. 66,43 %;
33,57 %. 6.131. 7,88 % Na,COs; 1,99 % K,CO;. 6.132. 4,2 1; 2,12T.
6.133.5 %.6.134.0,203; 0,797. 6.135. CagP,. 6.136.40 % . 6.137.12 %.
6.138. 22,2 %. 6.139. 40,4 r. 6.151. a) AI(OH)3; Al,05; NaAlO,;
6) Al(OH);; KAlO,; K[AI(OH),]; Al,O4. 6.152. NaAlO,; AI(NO,)5; N,O.
6.162. 457 kr. 6.163. 75 %; 58,2 % Al(NO,)3; 41,8 % Al,05.6.164. 108 r.
6.165. 5,5 %. 6.166. NaAlO,. 6.167. 4 kr. 6.168. 0,8. 6.169. 47,37 %;
52,63 %. 6.170. 10,14 %. 6.171. 90,03 %; 320 r. 6.172. 48,6 mu.
6.173. 38,85 %.6.174. Al.6.175. 27 r. 6.176. 1,08 r. 6.177. 36 % ; 48 %;
16 %.6.178. 3,5 1.6.179.5,7 %; 3,3 % . 6.180. 49,7 M. 6.181. 17,86 %
33,75 %; 48,39 %. 6.182. 1,08 r. 6.183. Al,(SO,);. 6.184. 7,8 .
6.185. 95,58 %. 6.186. 8,1r. 6.187. 6,05 1. 6.188. 3,02 mu.
6.189. 38,03 %; 61,97 %. 6.190. Al. 6.191. 4,67 r. 6.192. 0,06 M;
0,09 M. 6.193. 1,5r. 6.194. 69,23 %; 30,77 %. 6.195. 8,2r.
6.196. 16,81 %. 6.197. 8,05 r. 6.198. Al u Cu. 6.199. Al,(SO,)s.
6.200. Al. 6.201. 16,7 %; 8,3 %; 75,0 %. 6.202. 8. 6.203. 14,275 1;
80 %. 6.204. AI(OH)z;, CaCOj; 15,3 r. 6.205. Al. 6.206. 27,03 %;
72,97 % . 6.207. 1,85 moxnn/xn. 6.208. Al, Cu. 6.211. ABEB. 6.212. AABB.
6.214. BATB. 6.215. CrO;. 6.216. BI'EB. 6.227. Cr(OH);.
6.232. KCr(SO,), - 12H,0. 6.235. 20,8 r. 6.236. 35,14 % . 6.237. 15,2 r.
6.238. 5,2r. 6.239. 20,6 r. 6.240. 2,24 x; 6,99 mun. 6.241. 5,2 .
6.242. 65 %; 35 %. 6.243. 15,2 1. 6.244. 14,7 %. 6.245.81,72 %.
6.246. Na,Cry0,; 11,19 mu1. 6.247. 34 1. 6.248. 59,38 % . 6.249. 14,66 % .
6.250. 49,06 %; 50,94 % . 6.251. 40,63 % . 6.252. Na,CrO,; 2,08 r.
6.253. Cr(NO;); + 7,5H,0. 6.254. Cr(NO3); + 9H,0. 6.255. 9,78 mur.
6.256. 3,45 . 6.257. +2. 6.258. 25,0 %. 6.259. Cr,S;. 6.260. 17 r.
6.261. 61,54 %. 6.262. 2,14 r. 6.263. 15,2. 6.264. 17,64 %.
6.265. 44,83 % . 6.281. a) FeCl,; Fe(OH),; Fe(OH);; FeCls; 6) Fe;
FeCl;; K,FeO,. 6.283. TIAE. 6.301. 1,89 kr. 6.302. Fe;0,. 6.303. 50,7 % .
6.304. 9,2 r. 6.305. I11. 6.306. 888,89 kr. 6.307. 53,9 m3. 6.308. 63,64 %.
6.309. 10,11 %; 89,89 %. 6.310. 3,6 r FeO; 1,6 r Fe,0,. 6.311. 1,68 ;
0,48 r. 6.312. 50 % ; 4,8 r Fe,05; 10,8 r Fe(NOsg),. 6.313. +2. 6.314. Fe.
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6.315. 96,2 %. 6.316. 27 r. 6.317. 88,2 % Fe,05; 11,8 % Fe(OH),.
6.318. 93,02 % ; 49,8 ma. 6.319. 9,96 r. 6.320. 67,47 % . 6.321. 1,68 .
6.322. 3,83 r. 6.323. 24,24 %. 6.324. 11,66 % . 6.325. 11,2 r.
6.326. 23,86 % ; 45,35 % . 6.327. 48,84 % Fe; 51,16 % FeS. 6.328. Fe.
6.329. 14,07 %. 6.330. 11,1 r. 6.331. 12,96 r. 6.332. Fe. 6.333. Fe.
6.334. 1 : 2. 6.335. 11,97 %. 6.336. FeSO, - 7TH,0; 111,2 r.
6.337. 32,65 %; 39,36 %; 27,99 %. 6.338. 0,224 x1. 6.339. 3,25 %
FeCl;; 12,69 % FeCly; 3,65 % HCI. 6.340. 22,3 %; 77,7 %; 0,896 .
6.356. BBAT'. 6.357. EBBATI'. 6.367. a) KMnO,; MnSO,; Mn(OH),;
Mn(OH),; 6) MnO,; MnO; MnCl,; Mn(OH),. 6.369. a) Cu,0; CuCl; CuCl,;
Cu(NOj)y; 6) CuyO0; CuSO,; (CuOH),COg4; Cu. 6.371. a) Ag,0; Ag;
AgNO,; Ag,S; 6) Ag,0; [Ag(NH;),]JOH; Ag,S; AgNO4; Ag. 6.372. 4 1.
6.373. 14,5 1. 6.374. 162,17 xr. 6.375. 1,305 r. 6.376. 93,33 %.
6.377. 525 ma. 6.378. 0,075 mone MnO,; 0,05 mone KMnO,; 0,075 mosb
K,MnO,; 7,84 1. 6.379. n(K,S0,) : n(MnSO,) : n(Fe,(SO,);) =1:2:5.
6.380. 17,14 % KCIl; 5,64 % KClOg; 5,37r. 6.381. 11r; 7,1r.
6.382. 18,96 r; 35,46 r. 6.383. 2,69 r. 6.384. 69,13 r. 6.385. 20 %.
6.386.4,8 r. 6.387.10 % . 6.388. 20,05 M. 6.389. +1. 6.390. 47,664 r.
6.391. 3,78 %. 6.392. Cu; 70 %. 6.393. Cu. 6.394. 80 1. 6.395. Cu;
57,14 %. 6.396. 0,51 r; 1,09r. 6.397. 4,5. 6.398. Cu; 61,5.
6.399. 128,1 r. 6.400. 20,63 % . 6.401. Zn. 6.402. 22,86 % ; 77,14 %.
6.404. Ag. 6.405. 30,1 % ; 69,9 % . 6.406. 0,85 r.

I'naBa 7

7.2. B CD, B 2 pasa GoxsIne; okcug mporus. 7.3. 3,32 - 10724 r,
7.7. Ilpu KouBepcuu merana. 7.16. 29,6 % . 7.20. X — rugpuz 1eJI04HOTO
WY IIeJIOYHO-3eMeJIbHOro Metayia; Y — Boga. 7.32. 3,83. 7.33. CaH,.
7.34. 777,4 r; 2604,6 r. 7.35. 5,04 1. 7.36. Cr,05. 7.37. FeO. 7.38. W.

7.39. K; 1,42 %. 7.40. LiH. 7.41. 14,6 %. 7.42. 1,87 m3. 7.43. 17,14 r.
7.44. 45,33 r. 7.45. 188 k]l /mons. 7.46. 56,08 1 O,; 490 x]x.

7.47.40 %; 60 %.7.48. 5,1 m3.7.49. 1,688 : 1.7.50. 3,1 %.7.51. 30,6 %.
7.52. 68,29 % ;31,71 %.7.53. 60 %; 40 % .7.54. 16,27 r.7.55. 42,1 %.
7.56. 210,97 kIla. 7.57. H. 7.58. LiH; KH. 7.59. 40 % . 7.60. 52 % Na;
48 % Ca. 7.61. 0,0996 moxns/1; 0,737 % ; 28,6 kIx; 4. 7.62. 47,37 %
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52,63 %.7.63.61;1,21.7.64. 67,5 %; 32,5 %.7.65. 52 % ; 18 %; 30 %.
7.66.0,541;0,721; 3,91; 2,24 1. 7.67. 44,44 % CO; 44,44 % H,; 5,56 %
CO,; 5,56 % CH,. 7.68. B 1,68 pasa. 7.69. 2,84 r. 7.70. 8,625 r.
7.71. 6,54 %. 7.72. 13,16 %; 1,12 n. 7.73. 22,56 r; 6,24 r Al(OH)s;
16,32 r CaSO,; 5,73 % Aly(SO,). 7.74. 40,8 %; 11,2 1; 26,72 1. 7.75. Mg.
7.76. 0,36 r. 7.77. 35 %; 33,75 %; 31,25 %. 7.78. 3,51 r. 7.79. 11,9 1;
20,7 r. 7.80. Ca. 7.81. 7,93. 7.82. 48,25 n; 24,12 x. 7.83. 15,807 %.
7.84. 62,93 %; 37,07 % . 7.85. 46,28 % . 7.86. 162 r. 7.87. 56,84 %,
43,66 %.7.88.a)1:1;6)1:1.7.89. 67,57 %; 28,09 %; 4,34 %.
7.90. 81,97 ma. 7.91. 78,96 %; 11,38 %; 9,66 %. 7.120. x, x.
7.130. KClOg; HCI; Cl,; H,. 7.131. H,SO,; NaCl; HCI. 7.132. H; O; Cl;
K; Mn. 7.138. IIo 11,2 x. 7.139. 0,25 mons/x H*; 0,5 moas/n Nat;
0,75 moxas/a Cl-. 7.140. 80 % HCI; 20 % H,; 14,6 %. 7.141. 21,35 %;
15,9 %; 62,75 % . 7.142. 500 r. 7.143. Cd. 7.144. 44,8 % . 7.145. Cu;
43,5 ; 168 M. 7.146. 11,2 m3. 7.147. 2,95 - 1019, 7.148. 55 % HF;
45 % H,F,. 7.149. C1,0. 7.150. NaF. 7.151. 0,019 1. 7.152. 70 xr.
7.153. 6,75 r. 7.154. 77,5 mx. 7.155. Fy; 0,2 moxb. 7.156. 115,1 r.
7.157. 7,62r. 7.158. 5,43 - 1078 mons. 7.159. 2,26 1. 7.160. Her.
7.161. 28,85 % HCI; 71,15 % H,0. 7.162. 28,85 % -ub1it pacrsop HCI.
7.163. 10,96 at™; 6,33 % HCI; 93,67 % H,0. 7.164. 68 %; 30 %; 2 %;
12 % HCI; 88 % H,0. 7.165. 8,7 r; 35,35 mu. 7.166. 67,2 1; 480 r Br,,.
7.167. 6,4 r. 7.168. 65,16 M. 7.169. CH,. 7.170. 55,83 %; 44,17 %.
7.171. 98,56 %.7.172. 13,1 %.7.173. 11,2 % . 7.174. 204,13 1; 1 : 205.
7.175.5,881; 2,34 r NaCl; 8,52 r Na,S0,. 7.176. 1,5 - 1023, 7.177. Her.
7.178.0,064 r.7.179. 40,6 % ; 59,4 % ; 0,896 1. 7.180. 25 % Hyu 75 % Cl,
o o6vemy; 0,93 % H, n 99,07 % Cl, mo macce. 7.181. 40 %; 60 %.
7.182. 4 :11:2: 2. 7.183. 0,137 monn. 7.184. 22,43 % ; 11e104HYIO
cpeny. 7.185. 20,1 %. 7.186. 2,67 r. 7.187. 3,02 % HNOg; 3,77 % HCI.
7.188.3,2 % .7.189.70,3 %.7.190.98 % ; 2 % .7.191.29,6 % ; 48,6 %
21,8 % . 7.192. Nal. 7.193. 71,16 mu. 7.194. 54,9 %; 45,1 %. 7.195. 2,22.
7.196. 0,2 M; 0,1 M. 7.197. 2,98 r KCI; 9,52 r KBr; 5,74 r AgCl;
15,04 r AgBr. 7.198.1,52 %; 16 %.7.199. 1,87 % . 7.200. 16,1 %; 8,9 %
75 % . 7.208. H,S. 7.209. Ta: a) S u HCI; 6) H,SO, u HCI. 7.228. 0,; S;
S0,. 7.229. HCOOH; H,S0O,; CO; CO,; (HCOO),Ba. 7.235. 2,7 - 105,
7.236. Her. 7.237. 8,4 r nmpumeceii; 6,32 r KMnOy; 15,76 r K,MnO,;
6,96 r MnO,. 7.238. 28,5 % 0,; 71,43 % H,; 119,1 kIla. 7.239. 3,5 x.
7.240. 23,28 1. 7.241. 40 % O,; 60 % Og. 7.242. 80 r; 56 1. 7.243. S,F,.
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7.244. Her, Ttak Kak S B us0wbiTKe. 7.245. 0,015 %; 0,0045 monb/i.
7.246. 20 %; 80 %; 2 % H,S05. 7.247. Al,S;. 7.248. 4,8 r CuS; 4,05 ¢
CuCl,. 7.249. 4,02 % H,S0,; 3,7 % CuSO,. 7.250. 16,92 % Na,S.
7.251. ZnS. 7.252. ZnS. 7.253. 1,49 r. 7.254. 19,75 %; 80,25 %.
7.255.177,3 ma. 7.256. 9,6 r. 7.257. 26,5 % ; 25 % ; 48,5 % .7.258. 4,48 1.
7.259. 33 %. 7.260. 4,5 n. 7.261. 40,4 mn. 7.262. 297 r. 7.263. C.
7.264. 32,9 r. 7.265. 20,6 %; 79,4 % . 7.266. 66,4 % ; 33,6 %; 0,784 .
7.267. 340,8 r; 139,2 r. 7.268. 29 % . 7.269. 29,54 % . 7.270. H,SeO,.

7.271. Na,SO,; Na,yS,0,. 7.272. 237,9 1; 21,3 1. 7.273. CaSO,. 7.274. 30.
7.275.1311,16T.7.276. 81,3 % Ny; 3,4 % SOy; 15,3 % 0,.7.277.10,52 %
S03; 13,68 % 0y 75,8 % N,. 7.278. 25 %; 612,5 xr. 7.279. 38,22 %;
61,78 %. 7.280. 50 % FeS,; 50 % Fe,05. 7.319. +3. 7.320. CagN,.
7.321. PCl;. 7.322. 4. 7.323. Ilo o6semy 69,8 % N,; 30,2 % H,; mo macce
96,7 % N,; 3,3 % H,. 7.324. 385,6 xr. 7.325. 4P + 50, = 2P,04 +
+ 3010 x[x. 7.326. p,/p, = 0,9. 7.327. 0,504 r Mg; 61,54 % MgO;
38,46 % Mg;N,. 7.328. 6,4 m3. 7.329. 5,26 % NHy; 23,68 % Ny; 71,06 %
H,. 7.330. 6 mousn/ux; 5 mous/ax. 7.331. 22,85 % . 7.332. 142,1 r.
7.333.92,73 %; 7,27 % .7.334.25 % ; 75 % . 7.335. 183 1. 7.336. 224 1.
7.337.94,5 % . 7.338. 9,3 %; 65,8 r. 7.339. 4,41 %. 7.340. 0,4 Mmonn/n
NaOH; 1,4 moss/1 NaNO,y; 0,2 moab/s1 NaNO;. 7.341. McxonHasa cMech:
25 % NO; 75 % N,. ITonyuernnasa cmech: 10 % NO,; 82 % Ny; 8 % O,.
7.342. 55,2 % ; 44,8 % . 7.343.25 % .7.344. 14,45 1. 7.345. 71 r; 419 .
7.346. 521,2 r. 7.347. 6,8 r CaHPO,. 7.348. P; P,0,; H;PO,; 28,4 r
P,05; 10,1 % Cag(PO,),. 7.349. 2169 xr. 7.350. MeHrb111e Macca pasbas-
nensoro pacrsopa HNO;; 22,4 i; 7,46 1. 7.351. 35 mur; 8 1. 7.352. 18,53 %
Cu(NOg),. 7.353. 17,9 1; 25,8 % KNOg; 21,7 % KNO,; 2 % KOH; KCl,
KCI1O nian KClO3. 7.354. Zn. 7.355. NaH,PO,. 7.356. 75 %; 4,8 r CuO;
3,76 r Cu(NOs),. 7.357. Na. 7.358. 19 %; 61 %; 20 %. 7.359. AgNO,,
KNO,. 7.360. 47,1 %; 52,9 %. 7.361. 36 %. 7.388. NaHCO; nnu
(NH,),CO3; Na,CO4; CaCOg. 7.398. C; Si; CO,; SiOy; Na,SiOg; H,Si04;
Na,COg; SiC. 7.399. +4. 7.400. SizHg. 7.401. 40 r/mons. 7.402. 40 % ;
60 % .7.403.60 % .7.404.30 % ; 10 % ; 60 % . 7.405. Al,C;. 7.406. 400 r;
11,2 n; 28 r/monb. 7.407. 1 kr NaHCOj;. 7.408. 90,9 M. 7.409. 75 %.
7.410. 22,5 r; 33,6 r. 7.411. 220,6 r. 7.412. 2,12 r Na,COg; 15,12 1
NaHCO;. 7.413. 16,32 r CaSO,; 6,24 r Al(OH),; 6,84 r Al,(SOy),.
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7.414.70 % ;20 %.7.415.270,85 1. 7.416. 56 %; 44 % . 7.417.3,71; 8 1.
7.418.52,8 % Cu; 47,2 % (CuOH),CO4; 100 % Cu. 7.419. 6 v CaCOy.
7.420. 68,85 %; 31,15 %. 7.421. 20,7 % ; 40,4 %; 38,9 % . 7.422. 24 M.
7.423.61,2 %; 38,8 %. 7.424. 30 %; 70 %; 11,2 1. 7.425. 2,8 1; 5,4 13
5,6 r. 7.426. 69,3 %; 30,7 %. 7.427. 85,4 % CaSiO,; 14,6 % SiO,.
7.428. 98,4 % . 7.429. 30,8 r K,Si0;; 0,0775 moms Na,CO; 1 0,1225 Mo
NaHCO,; 39,68 r Na,CO, - 10H,0. 7.430. 27,5 % Ba(HCO,),.

Pa3znen 111
I'nasa 8

8.1.6, 1, e, %, 3. 8.2.6, 1, 1, %, u. 8.3. CH,0; 4 aroma. 8.4. Omubxu
a—B; a) 9TaH, dTUJIeH; 0) MeTaHOJI, MeTaHAJb; B) XJIOPATaH, BUHUJIXJIO-
pun; r) HeT; 1) HeT. 8.5. a) aIKUHBI, AUEHBI, IUKJI0AJIKEHbI; 0) rajoreH-
aJIKeHBI, TAJIOTEHI[MKJIOAJIKAHBI; B) albJerubl, KETOHBI, dIIOKCUBI;
T) MepBUYHBIE, BTOPUYHBIE, TPETUUHBIe aMUHBL. 8.6. 14 arkaHOB,
aJIKUHOB, AueHoB. 8.7. AJIKaHOB, aJKWHOB, AWEHOB C HEUYETHBIM
yncaom aromos yriaepoxga. CH,, C;Hg; CsH,, C;Hg. 8.8. Anxanos c
YeTHBIM YMCJIOM aTOMOB yriepoza. 8.9. a) 5-IUKJIOIPONUITEKCUH-2;
6) 3-mermi-3-sTHArEnTeH-5-NH-1; B) 6-MeTmi-6-denunoxkres-2; r) 1-mso-
IpOoNWINUKJIOreKcaauen-1,4; 1) 3-merundbyranoBas Kucaora. Vi3omMepsl
a, r.8.10. 6, 1. 8.11. Beero 10 uzomepos. 8.12. 5 romosoros. 8.13. a) nBa uso-
mepa; 6) 2-metuiarented-1. 8.14. a) 4-sTuirentaHab; 60) ITUKJIOTEKCAHOH;
B) 5-M30mpPONUIOKTaAHOH-4; T') 3-MeTuiarekcen-1. 8.15. a) rekcun-2-gu-
o01-1,4; 6) 2-aMuHO-3-MeTUJIOYTAHOBAS KMUCJIOTA; B) 5-METUJITeKCeH-3-0H-2;
Tr) 2-6poM-3-MeTua0yTaHOBAA KHCJIOTa; 1) 3,3-IUMETUJIO0yTaHAJID.
8.16. a) 3-meTunOyTaHOH-2; 6) 4-METUITreKCUH-2; B) 3-MeTUJI0yTaHAab;
T) 4-0KCOIIEHTAHOBAaA KUCJIO0TA; 1) OyTeH-2-0y1-1; e) 3-MeTu-5-3TUareIn-
TagueH-1,5. Usomeps! a u B. 8.17. B, 1. 8.19. 7 uzomepos. 8.20. 0,167 moib;
1,00-1023; 60 % ; mponano-1, meToxkcuaras. 8.21. 5,2 - 1020; 0,014 : 1.
8.22. C,HF;ClBr; na. 8.23. 'eomeTpuyecKkas U30Mepus; MOJIEKYIa YUC-
1,2-guxynoparena. 8.24. 7,96 - 1078 monn; 4,79 - 1016, 8.25. a) 4-me-
THJI-5-peHnInenTaguen-2,4-anb; 6) 1-6pom-4,4-1uMeTnI-3-9TUITeHTUH-1;
B) 4-TuapoKcu-3-MeTUIAreKcaHoH-2; r) 3,5,5-TpuMeTuarexkceH-2.
8.26. a, r — mOTEPSIIOT CIIOCOOHOCTE K IIPOCTPAHCTBEHHON nsomepuu, 6 —
coxpauur, B — npuobperer. 8.28. -M (COOH) u +M (OH). 8.29. B, 1,
0, a. 8.30.6, r, B, 1, a. 8.31.1) 6, B, 1, e; 2) a, , . 8.32. B, T, Q, 1, 6.
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8.33. a) CH3NH,; 6) u- nenran; B) C,H,Cl; r) C,H,OH. 8.34. a, 6, r.
8.35. a. 8.36. 0,1534 =um; 0,1509 mM; 0,1439 mm. 8.38. C,HOCI;.
8.39. C,,HgSO;. 8.40. C;HN; nponuiaMuH, H30IPONUIaAMUH, MEeTHU-
JgaTugaMuH, rpumerunavmus. 8.41. 65,43 % C; 6,69 % H; 27,88 % O.
8.42. C;;H,(0, (Buramun K,). 8.43. 62,0 % C; 10,3 % H; 27,7 % O.
8.44.2a) 40,0 % C; 6,7 % H; 53,3 % 0; 6) 54,75 % C; 6,08 % H; 12,17 %
0; 27,00 % Cl. 8.45. 6 usomepos. 8.46. 7 msomepos. 8.47. 6. 8.48. CH,,
Ne, NH;. 8.50. a) 2; 6) 3; B) 2; 1) 2. 8.53. a, B, 1, x&. 8.54. 2. 8.55. 3.
8.56. 4 usomepa; 2,2-numernabyraH, 2,3-ITUMETUIOYTAH, 2-METUJIIEHTAH,
3-meruianenrad. 8.57. 6, B, a. 8.58. I[lepsuunsie aromsr: 1, 5, 6, 7; BTO-
pUYHEIH aToM — 4; TpeTudYHBIe aTOMEI — 2, 3. 8.59. PagninuHbie MexaHu3-
MBI peaKIuii: 9JeKTPoUIbHBIH U paguKkaabHbiii. 8.60. 1) B, 1, e; 2) 6, K.

I'nasa 9

9.3. Uzomepsr: a, T, 1. 9.4. 1) a, r; 2) 1; 3) e; 4) 6; 5) e. 9.6. Omubxu a,
B, I. 9.8. a) tumeTunpomnan; 0) meHTax; B) metuabyran. 9.9. a) 2,2-1u-
metunbyraH; 0) 2,3-AuMeTuJ0yTaH; B) 2-METUIIEHTAaH; T) 3-METHJI-
nenrad; n) rexcau. 9.10.r, B, 1, a, 6. 9.11. 2,2, 4-Tpumerui-3-sTUiI-
nmenras. 9.15. BBl'A. 9.16. 1, 3 u 4. 9.17. C;Hg. 9.18. C,H, . 9.19. C,;Hg,;
npocreiimaa (opmyJsa COBIajaeT C MOJEKYJAPHOH; TrenTajeKaH.
9.20. C;H,4; 3-metunrexcas. 9.21. C¢H, 4; 2,3-numerunbyran. 9.22. C;Hy,.
9.23. C;Hg. 9.24. 2,3-IlumernnnenTer-1; 2,3-numernianesTes-2; 3,4-1u-
MeTHJANEeHTeH-1; 3,4-numerunnenres-2. 9.25. 2,3-Mumerunoyren-1;
2,3-pumerunbyren-2; 2,3-gumerundyras. 9.26. ITo o6semy: C,Hg — 0,2;
C;Hg — 0,3; mo macce: C,Hg — 12,45 % ; C3Hg — 27,39 %; CH;, —
60,16 %. 9.27. CbH,COOK; 2,24 x C4H,,; 4,48 1 CO,. 9.28. 4,42 %.
9.29. 3r C,Hy; 6,6 r CgHg; 14,5 7 C,H,,; 38,5 1. 9.30. (CH3)3C.
9.31. 40 : 1. 9.33. 1,3-IubpombyTan, 1,4-gu6pom-2,3-1uMeTUI0yTaH.
9.36. 113 3-x BOBMOIKHBIX N30MEPOB Ha MPAaKTUKe 00pasyeTcs TOJHKO
2-nonbyran. 9.38. B o- u f-kapoTuHe 2 MUKIa; B Y-KapoTuHe — 1 IIUKJ;
JIMKOINH He cofilepkuT nukaos. 9.39. C,;H,,. 9.40. 45,87 1. 9.41. CcH, 4;
5 usomepos. 9.42. 2316 kr/u merana; 3514,5 kr/u4 xyopa. 9.43. 36 %
Na,CO;. 9.44. C/H,); m3obyran. 9.45. 5112 1. 9.46. 18 809 x1. 9.47. 5895 r
C;1105rH. 9.48. 53,6 r; 160 r. 9.49. C;H,,; metunbyran. 9.50. 1069 r;

1306 r. 9.51. 536 r; 1000 x. 9.52. 269 mu. 9.53. 84,92 m3; 404,38 m3.
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9.54. 103 xIox; 412 xllx. 9.55. 206 xIx; 309 k. 9.56. 178,5 kr;
22 r/monb. 9.57. 240,68 kr. 9.58. 11,2 m3. 9.59. 600 : 1. 9.60. 4,8 : 1.
9.61. 775 kr; 482 m3. 9.62. 496,2 kr; 749,2 kr. 9.63. 2000 m3; 17 400 m3.
9.64. C;Hg; 0,6 xn; 2-6pommpoman. 9.65. 2,2-ITmmermiabyTaH.
9.66. 1264 xr/q4; 1573 m3/4. 9.67. 27,32 Kr 2-HuTpobyTana; 14,96 Kr
1-autpobyrana; 2,83 Kr l-muTpompomana; 14,22 Kr HUTpOSTaHa;
3,88 kr uurpomerana. 9.68. 50 % 2-meruirenrana; gpyrux — 1o 25 %.
9.69. 3-Bpomrexcas. 9.70. CH,;CCl,CH;;  CICH,CH,CH,CI;
CH3;CHCICH,Cl; CH3;CH,CHCl,; CH3;CHCICHCI,; CH3CCl,CH,Cl n
CICH,CHCICH,Cl. 9.71. -13,0 xMx; -9,0 x/x; 44,4 %.
9.72. Pb(CH3COO0),. 9.73. 12 uzomepos. 9.74. 4 nuzomepa; yuc-(mparc)-
4-meruanenren-2. 9.75. a, r. 9.77. 9 usomepos. 9.78. 6, r, K, 3, u, Ja.
9.79. C;Hg. 9.80. 10. 9.81. C;H. 9.82. C,H,; C,Hg; na. 9.83. C;Hg.
9.84. C;H,,. 9.85. 1,204 - 1024. 9.86. 25 % C3Hg; 75 % CyHg. 9.87. C;Hy;
6,97-10728 r. 9.88. Byren-1, Gyren-2, merummnpomes. 9.89. 197,14 m3;
4,8:1. 9.90. 286 kr; 430 kr. 9.91. 146,3 m3; 150 m3. 9.92. 70,07 m3.
9.93. 8. 9.94. B. 9.95. 196 x][[x. 9.96. 141 [[;x. 9.97. 141,46 wm3.
9.98. 4,5 %. 9.99. 4251,7 kr. 9.100. 1000 xr. 9.101. e. 9.102. CcH,,;
rexcer-3. 9.103. 3,69 r. 9.104. C,Hg. 9.105. 5,07 % Na,COg; 4,02 %
NaHCO;. 9.106. 68,57 n. 9.107. C,;Hg; ankeHBI, IMKJIOAJKAHEI.
9.108. C;Hg, menraguen-1,3. 9.110. r. 9.111. 80 %; 20 %; 3,52 r.
9.112. 40 % CgHg; 60 % CgHg. 9.114. Byren-1, 6yramaumosn-1,2.
9.115. 35 % CzHg. 9.116. I'ekcan; 2,3-gumerunbyras. 9.117. 3-Me-
TUJANEHTeH-2; 3-MeTuanedTanon-3; 1 :1,2. 9.118. Ilearanon-2, nexH-
TaHoa-3; nmeHreH-2. 9.119. 89,3 %; 10,7 %. 9.120. 1,2-[Tuxtopupo-
maH; mpomex; 2,03 r. 9.121. 36,5 r/moab; 71 r/MoOnb; 9THUJEH.
9.122. 37,3 %; 40 %; 22,7 %; 39,92 r/mons. 9.128. Na. 9.129. 2-Me-
TunnenTes-2. 9.130. 13; 3. 9.131. a) akpusonurpui; 6) 1,1-guxio-
poareH; B) Terpadroparen. 9.132. (CH;),C=CHCH; — ocHOBHOI1 mpo-
aykr; CH,=C(CH3)—-CH,CHj;. 9.134. IJuc-reKkceH-2; mpaHc-TeKCeH-2.
9.135. O6pasoBanme BTOPOTO IIPOAYKTA CBA3AHO C IIePErPYyIIUPOBKOI
mepBOHAYAJbHO 00pAas3yIoIerocsi BTOPUYHOIO KapOKaTmoHa B GoJee
9HEPreTUUYEeCKU BBITOAHBIN TPeTUUYHBIN KapOkatuon. 9.138. 6) u B) 1a;
aJKaHbl, aJKeHbI, fueHbl. 9.139. Omubku 6, r. 9.141. I[JukroneHTeH.
9.143. C,H,. 9.144. 134,4 i; 7,224 - 10%4. 9.145. 3,36 1. 9.146. 521,9 xr;
262 kr. 9.147. 1943 r; 15 544 xr. 9.148. 77,8 % . 9.149. 10 780 m3/u.
9.150. 2051 m3; 1077 m3. 9.151. 25 % C,H,; 75 % H,. 9.153. a) xa; 6) Her.
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9.154. 846,3 kr Cl,; 953,6 xr C,H,Cl,. 9.155. 4545 xr HCI; 2988 kr
C,H,. 9.156. 1039 xr; 1086 xr. 9.157. 1145,91 xr; 752,78 xr.
9.158. 731,36 m3; 829,38 m3. 9.159. 3458,33 x]llx. 9.160. 3131 kr.
9.161. 260 xr; 323 kr. 9.162. 1650 xr; 1293 kr. 9.163. C;Hy; 6yTuH-1.
9.165. Bpomoran; 6yTuH-1; rekcun-3. 9.167. 1489,14 m3. 9.169. 4 %;
cMech B3peIBoomacHa. 9.170. Mg,Cs. 9.171. 6 Bemects. 9.172. CaC,;
D,0; CyDy; C4Dg; CeHg. 9.173. 36 % CyHg; 64 % C;Hy. 9.174. 1,68 i
1,12 15 3,4 %. 9.175.57,14 %; 14,29 %; 28,57 %. 9.176. 18 r
C;H,Br,; 20,2 r C3HgBry; 0,7 %. 9.177. 3,2 mu; 2,7 % . 9.180. IIpo-
naH; okTuH-3. 9.181. Ilertnr-2. 9.183. H,0; CH=CH; NH,. 9.184. 80 %}
10 %310 %. 9.185. 7 conpsasxennbIx gueHoB. 9.187. C;Hg; 2-merunbyra-
nuen-1,3. 9.188. C,H,. 9.190. 30 x; 80,26 mur; 11,2 1. 9.191. 568,96 m3.
9.192. 1167 kr. 9.193. 2766 xr. 9.194. 1029 kr. 9.198. 33,3 % C,H,;
66,7 % CH,0; 27,75 r. 9.199. 33,3 % C,Hg; 66,7 % C,H;,. 9.200. 57 %
C;HCly; 43 % C;HgCl,. 9.201. 12,1 r CgH,(Bry; 40,2 r C4H,(Br,.
9.202. 2-MeTtunbyren-1; 2-meTunbyren-2; 3-metuabyren-1; 2-meTu-
6yTan. 9.204. 42,15 %. 9.205. 88,23 % ; mer. 9.206. 16,87 % muBuHU-
na; 33,75 % Oyruna; 49,38 % 6Geuzomna. 9.207. 800r. 9.211. 4251,7 Kr/u4.

9.213. 320. 9.214. 12,12 %. 9.215. KanpoH; moiuaMugHOe BOJIOKHO.
9.216.C, H,, 5. 9.217. C . H,, ;,.9.218. MoHO3aMeI[eHHBIX N30MEPOB —
4, musamereHabx — 9. 9.219. 10 uzomepos. 9.221. 3. 9.223. o-Kcwnom —
2 msomepa, M-KCHUJI0J — 3 m3omepa, n-Kcuiaoa — 1 BemecTBo. 9.224. 3.
9.225. 40 % 1-denuma-l-xmoparana; 60 % 1-derwmn-2-xgoparana.
9.227. CqH,CH(CH;)C,H;; 3,2 : 1. 9.229. n-C,H,—C4H,—C=CH;
n-CH3—C¢H,—CH,—C=CH; 11. 9.230. u-Kcunou. 9.231. 13 o-Kcunomna.
9.232. CoorHomrenue 7 : 5 OTHOCUTCA K peaKkIuy HUTPOBaHusA, 4 : 7 —
cyabdupoBanus. KonuuecTBo 0-130MepoOB 3aBUCUT OT 00'beMa peareHTa.
9.233. 6, a, T, B; BO3pacTaeT sKpaHUpYyIOIee JeiicTBue pagrKaJia Ha 0-II0-
JIO’KeHVe — BJINAHUE IPOCTPaHCTBEeHHOTO (pakTopa. 9.234. a, B, 6, T.
9.235. a) nsomepos HeT; 6) 3 m3omepa; B) 10 uzomepos. 9.240. f, =42,92;
f,=3,23;f,=54,68.9.241. 1 cragusa — 6; 2 cragua — B; 3 cTagud — a.
9.242. r. 9.243. f, = 627,9; f, = 5,25; f, = 833,7. 9.246. 5205,5 xr;
838,5 kr. 9.247. 1063 xr/u; 687 kr/4. 9.248. 6. 9.250. Br,. 9.254. 1-Bu-
HuI-4-MmeTuabenson. 9.255. 108. 9.257. C;Hgy — Tosyos; MOTYT; TO-
mosoru Hadranmuaa. 9.258. 50,4 % H,S0,; 40 % HNO;; 9,6 % H,0.
9.259. 30,4 r. 9.260. 55,2 %; 23,4 % ; 21,4 %; 29,28 r. 9.261. 226 xr.
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9.262. 31,4 r; 65,6 % CgH,CH,Cl; 34,4 % CH;CsH,CH,CIL
9.263. 20,8 m3/u. 9.264. 65,5 %; 34,5 %. 9.265. 14 528 wm3/u.
9.266. 146 r/mouab; 2-merun-l-penundbyren-1. 9.267. 7,144 .
9.268. 36,44 %.

T'nasa 10

10.3. 7 uszomepon. 10.4. 3-Merunnenranon-2. 10.9. IT'BAB.
10.10. ATOBB. 10.11. TBABA. 10.12. 6 usomepos; 6yranauon-2,3; 2-me-
Tunnponauauon-1,2. 10.13. 3 napsr: a, 3; B, ’K; I, K. 10.15. BTABJIE.
10.29. r, B, a, 0, 1, e. 10.30. 1. a, B, 6; 2. £, T, 0, B, a. 10.31. BI'IBA.
10.32.r, z1, 6, a, B, e. 10.33. 1. 6, B, a; 2. 6, B, a. 10.34. 0-CH;—C4H,—CH,0H;
15. 10.35. n-Kpeson. 10.39. Ilenren-3-os-1; meHTeH-2-0i-1; meuTeH-1-
0s-3; meuTen-4-0a-2. 10.40. 2-Bpom-3-meTundbyrau. 10.41. 1076,5 1
CO; 2153 n H,; 1,266 1 CH;0H. 10.42. Byranon-1. 10.43. C;H,OH.
10.44. C;H,OH. 10.45. C;H,;0H; 4. 10.47. C;H,OH; 65,22 %.
10.48. 24,5 r; 18,92 %. 10.49. 5,9 x1. 10.51. Byreu-1 wiau 6Gyren-2;
meruianpomnern. 10.52. Ilearanon-2; nenranon-3; 3-meTua0yTaHOg-2.
10.53. 10,08 m3. 10.54. I'mumepus. 10.55. CH,0. 10.56. C;HZO.
10.58.32r. 10.59. 33,8 r. 10.60. 32,6 m3; 8,84 1. 10.63. 24,1 % ; 24,1 % ;
51,8 %. 10.64. 15,04 r; 11 r; 36,8 r. 10.65. 31,64 % . 10.66. 5,55 %.
10.67. 34,92 r. 10.68. 26,4 %. 10.69. C;H,,0, — 2-merun6yrannuo-
1,4.10.70. CgH,,O,; 15 nzomepos. 10.71. 13 1; 44,67 % . 10.72. 38,54 1;
1:3. 10.73. 28,5 r C.HZO; 51,74 r Cry(SO,);; 18,74 r Na,SO,.
10.75. a. 10.83. TABBT'. 10.84. 3. 10.85. 3,07 - 1023; 5,376 1; 1 : 24.
10.87.a) 13,5 %;6) 47,37 %; B) 52,17 % . 10.88. a) 2,07; 6) 30; B) 1,5.
10.89. a) 18 r; 562,5 mua; 6) 32 r; 1000 ma. 10.90. 4 %, 7,4 %.
10.91.0,7 : 1. 10.92.4,3 %. 10.93. 94,6 %. 10.94. 14,9 %.
10.96. CH;—O-CH; — paumeTunoBblfi 5(uUp, HMJIM MeTOKCHMETaH.
10.99. 86,3 %. 10.100. 5 %. 10.101. 10 061 m3/4; 3565 Kr/u4.
10.102. 98,2 % . 10.104. Srunenraukons. 10.105. C;H,;,0; 6 mpo-
cTeIx 3¢upoB u 8 cnupros. 10.106. I'nunepus. 10.107. CH;—CH=CH,;
CH,CICH=CH,; CH,0H-CH=CH,; CH,0H-CHCI-CH,Cl;
CH,0H-CHOH-CH,0OH; CH,=CHCHO; CH,0NO,~CHONO,-CH,0NO,;
387 m3. 10.109. 24,8 kr. 10.111. 33,6 1. 10.114. 240 r; 188 r (peHOIA.
10.115. 789,2 mx. 10.116. 239,6 kr. 10.117. 70,4 %. 10.118. 103,6 r;
93,87 mu. 10.119. 91,8 r; 19,6 ;1. 10.120. 165,6 r; 122,4 1. 10.121. 2,43 1;
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742,5 v, 10.122. 23 373 m3; 3339 ra. 10.123. A — ciupTt; B — KucaorTa.
10.132. ITuxnonentanon. 10.133. 3-PenunnponeHassb (KOPUIHBIN aJb-
merun). 10.134. n-MerunGensanbaerus (n-TOJSYUJIOBBIM aJIbOETUT).
10.138. n, B, 6, a, r. 10.139. 10 aromos H; 5 aromos C.
10.140. 4,515 - 1023; 1,806 - 1024, 10.143. IIponus; 6yTHH-2; GyTaHOH.
10.144. 24 r; 17,6 r; 18,4 r. 10.146. 35,24 1. 10.147. C,H,O.
10.149. 298,4 n. 10.150. 355,6 x. 10.152. 21,78 mu. 10.153. 72,72 r.
10.155. 3 usomepa. 10.156. 12,87 kr Banmauna; 1287 Kr caxapa.
10.157. 14 r. 10.158. a) mypaBbUHBIH anbaeru; 6) YKCYyCHBIN aabIeru;
B) a1ieToH; ') rekcanoH-2. 10.160. 15,78 % . 10.162. 5 craguii. 10.164. IleH-
tur-1. 10.165. 1837 ™3 /u. 10.166. 19,3 m3. 10.167. 7,4 T/cyTKn.
10.169. 1,1-[uxsiopsTaH; aneTadbAeru]; BUHUJIXJIODU[, AaleTUJIEH.
10.170. C,Hg0; 2 cnupra; Gyranans; meruimponanans. 10.171. 3,6 r.
10.172. 3,47 m; 1,16 r. 10.173. ITo macce: 63,75 % C;Hg; 36,25 % C3HGO;
1o obbemy: 67,12 % Cy;Hg; 32,88 % C3HgO. 10.174. 34,78 % meranoua;
65,22 % npomnanosa-1. 10.175. C;H4O. 10.176. C,H,0. 10.178. 324 r.
10.179. 41,82 %; 4,4 r. 10.180. 11,38 %; 22,77 %; 65,85 %.
10.181. C,;H4O. 10.182. Byranon. 10.183. ITenranon-3. 10.184. 4-Me-
Tunnentanon-2. 10.187. 2,2,5,9-Terpamerunmexanuen-4,8-aib.
10.188. 87,1 % . 10.189. 8 usomepos. 10.194. 5 usomepos. 10.197. 169 r;
150 r. 10.210. 3, 7-TumerniokTagues-2,6-axs. 10.211. 3. 10.213. C;H, ,0,.
10.214. C3H,0, — nponmaoBas xkucaora. 10.215. C,HgO, — nsomacnanas
(metunnponanoBas) kuciaora. 10.216. ITponanosyio Kucaory; 48,65 % .
10.217. B, a, r, 6. 10.218. IlenrarmoBaa. 10.219. CH;CH,COOH.
10.220. 4 gBoitasle casu, C,H,, ¢0,. 10.221. C,H;,COOH. 10.222. C,H0,.
10.223. CyH,(0,. 10.224. 42,92 r. 10.225. n-Merunbensoiinaa Kuc-
gorta. 10.226. 59 200 m3/4. 10.227. 0,23; 0,1. 10.229. Byranguosas
(AHTapHAs) MIM METHJINPOIAHANOBAas (METHUIMAJIOHOBAA) KUCIOTA; 23.
10.230. ITukaorekces. 10.231. 3 nzomepa. 10.233. 3,8. 10.234. 2-Me-
tuabyranosada kucuaora. 10.235. C,H,OH; 7,5 r. 10.236. CH;COOH;
40 %. 10.238. HCOOH. 10.239. C,;H;0,. 10.243. 54,66 %; 2,72 r.
10.244. 489,6 xr. 10.245. 86,4 1; C,H,. 10.246. 71,4 % CHZ;COOH; 26,8 %
CH,=CH-COOH. 10.247. 57,4 %; 33,8 %; 8,8 %. 10.248. 20,6 r.
10.249. 15 r CH3;COOH,; 15 r p-pa CH,0; 0,546 moas. 10.250. 6,9 1; 3,7 T3
17,6 r. 10.252. 3,13 %; 2 %. 10.253. 25,4 r; 80 % . 10.254. Pasusie;
MeHnbpmie ¢ HarpueM. 10.255. Ogumaxosnie. 10.257. 1,806 - 1024,
10.258. C;HgO,. 10.259. 35,3 % 2,2-gudropnponanoara Kaabuusd; 51 %
nponaHoaTa Kaabnus; 13,7 % kapboxara kanpnua. 10.261. CH;COOH.
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10.262. 11,7 r. 10.263. 3,06 r; 0,13 moxab. 10.264. 61,86 % ; 38,14 %;
11,2 r. 10.265. 7,5 x; 6,21 %; 59,38 %; 34,41 %. 10.266. 1,5 1 H,;
3 1 CO,; 1,5 C,Hg. 10.267. 87,18 % HCOONa; 12,82 % NaOH.
10.268. C,3H350,, CH3(CH,),,COOH. 10.269. C;3H;,0,; 3 1BOiiHEIE CBSA-
su. 10.278. 4,92 % . 10.281. Kanponosas kucmora. 10.282. 100 r.
10.283. 32 % . 10.284. 297,84 r. 10.285. 88; meTuImponaHoBasa KHUCJIOTA.
10.286. C3H,0,; 2,24 n; 3-6pomnponanoBas Kuciora. 10.287. 4,96 % ;
64,05 %; 30,99 % . 10.288. 3-Penunnnponenoas (KOPUUHASI) KHUCIOTA.
10.289. n-CHO—CH,—C¢H,—CH,—CHO. 10.290. ®eno; 0-Kpe3o; n-Kpe-
30J1; TOJIyOJI; 6eH3uaxIopus (peHuaxaopmeTan); 6€eH3UIOBBIN CIIUPT.
10.300. 194,4 1. 10.301. 56,32 r. 10.302. 444 r C,H,OH; 120 r CH;COOH.
10.306. 33,43 n. 10.307. 21,42 r; 8,28 %; NaHSO,; 3,09 % H,SO,.
10.308. 153 r; 41 r. 10.309. 47,14 %; 52,86 %. 10.312. 35,38 %;
64,62 % . 10.313. 4 peaxnuu. 10.324. C,;H3;,0H; C;;H;,COOC,4Hgs.
10.325.C;H,;,0, 10.327. 86 r. 10.331. Strunnponanoar. 10.343. C,H30,.

10.345. Metunrenranoat; rentuadopmuar. 10.347. MetuanpomaHoar.
10.348. 5,6 1 C,H,. 10.349. 0,2 moxs; 0,3 moub; 6 % . 10.350. 33,8 % ;

66,2 %. 10.351. 312 r; 11 670 xdx. 10.352. [JlununoseocTeapuH (OLUH
us BapuanToB); 309,36 r. 10.353. 44,1 r. 10.354. 85,5 r. 10.355. 87 789 kr.
10.356. C,H,COOC,H;. 10.357. 130 r a¢pupa; 171 r coupra; 16,65 r
Kucaorsl. 10.366. 25,4 i. 10.370. 49 r. 10.374. 273 r. 10.375. a) II-1V;
6) II; B) IV; r) II; x) III, IV; e) IV. 10.376. Ilpu Kouuenrparuu CO
8,6 - 1073 1/ MOKeT HACTYIUTh OCTPOe OTPaBJeHHe.

T'nasa 11

11.9. HurpocoeguHeHusA, AaJKUJIHUTPUTHI, AaAMUHOKHUCJIOTHI.
11.11. KeroamuuoCupTsl, ansaerngoamuaocuuprel. 11.12. 681,7 kr/u;
8069,2 m%/u. 11.18. CgH,N,0,; o-ZuHUTPOGEH301 (HecoriacoBaH-
Hasd opueHTanuA); M-TuHUTPoOens3ox. 11.19. 549,1 kr/qu; 406,9 Kr/u.
11.21. u-Kcunon; cornacosanuas opueraranusa. 11.23. 76,8 %; 57,3 %.
11.24. 88,4 xr. 11.25. 757 xr; 1047 m3. 11.26. 50,6 % ; 3291 r/u;
3090 kr/4. 11.27.3. 11.28. 2. 11.32. 2 peaknuu. 11.36. CgH(N.
11.37.8, 1, a, 6. 11.41. 4 craguu. 11.42. l'exkcanamuu-3. 11.43. 8 u3omepos;
4 nzomepa. 11.45. C;gH,CH,NH, — Gensunamus. 11.46.1:19,1. 11.48.1;
e. 11.49. Oren unu xyaoparas; sTunamuH. 11.50. a) CH;CH,CH,NH, unu



808 OTBeThI HA 33/1a4H4 VISl CAMOCTOSITEJILHOTO PEIIeHust

CH,;—-CH(NH,)-CHj; 6) CH;NHC,H;; B) (CH;)sN. 11.53. 63 kr. 11.55. IIpo-
NUOHAT aMMOHMA; IponumoHmiamuj; npommaamud. 11.57. CHZNH,.
11.58. 2,3-Iumerunbyren-2; 3-6pom-2,3-guMernyOyTaHom-2; 3-amMu-
HO-2,3-mTuMeTua0yTanoa-2; 2,3-gtumeruibyranamon-2,3.11.59. a, B, 1, 0,
T, e. 11.60. ITerranamusu-3. 11.61. Byranamuu-2. 11.62. u-MeTui6eHsni-
amuH. 11.63. n-Metunbensunamua. 11.72. 4-AvunHo0-3,5-16pOM-2-
ruapoxcubensoiinyo kucaory. 11.74. 19,45 %; 3 mons. 11.75. 27,84 r;
6,72 1. 11.76. 'BAB. 11.77. IlepBuunslii aTom asora; 4 mosib. 11.79. 4;
11,67 %. 11.80 a, onTuuecKkas uaomMepus; 3-aMUHOIIPOIIaHOBAS KICJIO-
Ta; 2,4-guruapoxrcu-3,3-qumeruadyranosas kucaora. 11.81. 17,43 %.
11.83. Banunu. 11.85. 6. 11.86. 28,1 % ; umugasona. 11.87. 4 semecr-
Ba; acmaparuHoBas Kucaora. 11.92. 18,34 %.



MPUAOXEHUE

Ta6aruya 1

OcHoBHbIe equHNIBI MexayHapoaHoii cucrems! equaul (CH)
JIST HEKOTOPBIX (hM3UUYECKUX BEIUYUH

Equnnna
BeauunHa
HaumeHoBaHmne O6o3HauyeHue
OCHOBHBIE BeJIUYUHBL

Hnuaa MeTp M

Bpemsa CeKyHIa c

Macca KHUJIOTPaMM KI

Cura 9JIeKTPUYECKOr'0 TOKa aMmIep A
TepMonMHAMUUYECKAS TEMIIEpaTypa KeJIbBUH K

KousnuecTBo BemecTsa MOJIB MOJIBb

HpOHSBOI(HLIe BEJIMYMHBI IPOCTPAHCTBA U BPEeMEHHU

Ilnomans KBaJpaTHBINA METp M2
0O6Bem KyOu4YecKuil MeTp M3
CxropocTh METDP B CEKYHAY M/c

HpOHSBOJIHbIe MeXaHUYeCKHe M TeIlJIOBble BeJIHYUHBI

IInornocts KHUJIOTPaMM Kr/m3
Ha KyOUYeCKUil MeTp
Cuia, Bec HBIOTOH H
IaBieHUe macKayib IIa
JHeprus, pabora, KOJUUECTBO TEILIO- J2KOYJIb Tox

THI, TEPMOJUHAMUYECKUH TIOTEHI[AAT
DHTpONUA JIKOYJIb ok /K
Ha KeJIbBUH

IIpou3BOAHBIE YIEKTPUYECKUE M MATHUTHBIE BeJINYNHBI
KosnuecTBO 31€KTPUUECTBA, BIEKTPH- KYJIOH Kn
YecKUH 3apan

DJIeKTPUUECKOe HALIPSAKEeHUe, BOJIBT B
2JIEKTPUYECKUH TIOTEHIIHA,
SJIEKTPOABIKYINASL CUIA

DJIeK TPUYECKOE CONPOTUBIICHIE oM Om
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IIpunoxenue

Ilepexox oT BHecuCcTeMHbIX equHuIl K equHuiam CH:

15pr=1077 IIx;
1 mm pr.cT. = 133,3 Ila;

1arm=1,01325 - 10° I1a.

Ta6ruya 2
MHoO:KHUTEIN ¥ MPUCTABKHU IJI9 00pa30BaHUI
MECATUYHBIX KPATHBIX U [OJbHBIX eIMHUIL
Muoxurens, | Hammeno- | O6o3naue- || Muoxurens, | Haumeno- 0Oo0o03Ha-
Ha KOTOPBIi BaHHE HUe Ha KOTOPBIi BaHHE yeHHEe
YMHOKAETCA YMHOKaeTcs
OCHOBHasA OCHOBHas
eIUHUIA eUHUIIA
1012 Tepa T 0,1 menu I
109 rura T 102 CaHTH c
106 Mera M 1073 MUJLTA M
103 KWJIO K 106 MUKDO MK
102 TeKTO r 1079 HAaHO H
10 nexa na 1012 KO bid
Tabruya 3

OcHOBHBIE (bnau!{ecrme u (l)yH,E[aMeHTaJILHLIe IIOCTOsTHHBIE

HazBanue

O0Go3HaueHNe U 3HAYEHHE

ITocrosinnast ABoragpo

yHI/IBepCaJILHaﬂ rasoBas IIOCTOAHHAA

ITocrosnHas Boabimana
MounsipabIil 00bEM ras3a Ipu H. y.
ITocrosinnas Ilnanka

3apaz sJeKTpoHA

ITocrosinnas Papages

HopwmanbsHoe aTMochepHOe JaBIeHne

N, =6,02 - 1023 momp~!

R = 8,31 »x/(moub - K) nin
klla-a-K1-momp!

k=R/N,=1,38 - 10723 [li/K
Vi = 22,4 1/Monb

h=6,63 103 % - ¢
e=-1,60 - 1009Kx

F=9,65 - 10* Ka/monnb

P, =101 325 ITa (760 mm prt. cr.)
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Ta6ruya 4
OTHOCUTEIbHAA YIEKTPOOTPHIATEIFHOCTD 3JIEMEHTOB X
(o ITonuury)

H
2,1
Li | Be B|C|N|O|F
1,0(1,5 2,0(2,5(3,0|3,5|4,0
Na | Mg Al|Si| P | S |C]
0,9|1,2 1,5(1,8(2,1|2,5(3,0
K|Ca|[Sc |Ti| V |Cr|[Mn|Fe|[Co|Ni|[Cu|Zn|Ga|Ge|As| Se | Br
o8(f1,0(1,3|1,5(1,6(1,6(1,5(1,8{1,8/1,8(1,9(1,6|1,6|1,8|2,0(2,4(2,8
Rb|Sr| Y |Zr [Nb|Mo|Tc |Ru|Rh|[Pd [Ag|Cd |In |[Sn |[Sb|Te| I
0,8(1,0(1,2|1,4(1,6(1,8(1,9|2,2|2,2|2,2(1,9(1,7|1,7|1,8|1,9(2,1{2,5
Cs | Ba |La— | Hf | Ta Re|[Os | Ir | Pt |Au|Hg | Tl | Pb | Bi | Po | At
0,7/0,9| Lu |1,3|1,5(1,7|1,9|2,2|2,2|2,2(2,4(1,9|1,8|1,8(1,9(2,0(|2,2

1,1-

1,2

1,3
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Tabnuya 5

TepMoanHaMHUYeCKHE CBOMCTBA HEKOTOPHIX BEIIECTB

il .
AH o6p — CTAHJAPTHAS SHTAIBIINA 00pas3oBaHUA BEIECTBA, KJ[2K/MOJIb;
AGyg, — cTanAapTHOE N3MeHeHNe sHepruu 'nb6ca npu 06pasoBaHun
CJIO}KHOTO BelllecTBa U3 IPOCTHIX BelllecTB, K[k /MoJIb;
o . .
S99 — CTaHAAPTHAA SHTPOIHUA BemecTsa, [»x/(Moras * K);
K. — KPUCTAJINYECKOE COCTOSHUE; K. — JKUJKOE COCTOSHIE; I'. —
razoo6pasHoe COCTOSTHUE; P-P — BeIecTBO (MOH) B BOAZHOM PacTBODeE.

BemrecTBo MM MOH Cocrosanmne AH?S,, AGYs, S%9s
AgCl K. -127 -109,7 96,1
AgNO4 K. -123 -32,2 141
Ag,0 K. -30,6 -10,8 122
Al K. 0 0 28,3
Al,O3 KOpyHZ K. -1676 -1582 51
Al,O5 + 3H,0 K. —2568 —2292 140
B,03 K. -1270 -1191 54
H;BO, K. -1089 -963 89,6
H;BO; p-p -1068 -963 160
BaCl, K. -860 -811 126
BaCl, - 2H,0 K. —-1462 -1296 208
BaSO, K. —1465 -1353 132
Br, K. 0 0 152
Br, r. 30,7 3,1 245
C rpadur K. 0 0 5,7
C anmas K. 1,9 2,9 2,4
Cco r. -110,5 -1387 198
CO, r. —-393,5 -394,4 214
CO, p-p -413 -386 121
H,CO, p-p =700 -623 187
CaO K. -635 -603 38
Ca(OH), K. -987 -897 76
CaSO, K. —-1432 —1320 107
CaSO, + 2H,0 K. -1762 -1565 194
CaCl, K. -795 =750 114
CaCl, p-p —-878 -815 55
CaCl, - 6H,0 K. -2607 - -
CaCOgy K. -1207 -1128 92
Cl, r. 0 0 223
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ITpodonsxcernue maban. 5

BemecTBO MM MOH Cocroanne AH?Gs, AGSs, S39s
CL,0 r. 76 94 266
HC1 r. -92,3 -95,3 186,8
HCI p-p -167 -131 55
COCl, r. -219,5 —205,31 283,64
CuCl K. -136 -118 84,5
CuCl, K. —-206 - -
CuSO, K. =770 -662 113
CuSO, - 5H,0 K. —-2278 -1880 305
HF r. —269 -271 174
Fe K. 0 0 27,2
Fe,0, K. -822,2 —-740,3 87,5
Fe 0, K. -1117 -1014 146
FesS, K. -177,4 -166 53
Fe(OH); K. -824 - -
FeCO4 K. 753 -680 96
FeClg K. —405 - -
FeCl; - 6H,0 K. -2226 - -
FeSO, K. -923 -820 108
FeSO, - TH,0 K. -3007 - -
H, r. 0 0 131
H,0 K. —-286 -237 70
H,0 r. -242 -229 189
H,0, K. -188 -120,5 109,6
H,0, r. -191 -107,74 234,4
Hg K. 0 0 7
Hg r. 61 32 175
HgCl, K. -230 =177 140
Hg,Cl, K. -265 -211 196
HgO K. -90 -58,4 73
KOH p-p -477 -441 92
KAI(SO,), - 12H,0 K. -6057 —5137 687
KBr K. -392 -379 96
KBr p-p -372 -385 183
KCl K. —-436 —408 83
KCl r. -216 -235 239,5
KCl p-p -419 —413 158
KClO4 K. -391 -290 143
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ITpodonsxcernue maban. 5

BemecTBO MM MOH Cocroanne AH?Gs, AGSs, S39s
KI K. -328 -322 104
KI pp -307 -334 212
KNO, K. —493 -393 133
KNO, p-p -458 -393 291
KMnO, K. -813 -714 172
K,S0, K. -1438 -1320 176
LiOH K. —487 -444 50
Li,CO4 K. -1215 -1130 90
MgCOq K. -1113 -1029 66
MgCl, K. -642 -592 89,5
MgCl, - 6H,0 K. -2500 -1279 366
MgO K. -602 =570 27
Mg(OH), K. -925 -834 63
MgSO, K. -1278 -1174 91,6
MgS0, - TH,0 K. -3384 - -
MnSO, K. -1064 -956 112
N, r. 0 0 191,5
NH, T. —46,2 -16,6 192,5
NH, p-p -80,8 -26,6 110
NH, p-p -133 -79,5 113
NH,CI K. -315 -204 94,6
(NH,),S0, K. -1179 -900 220
N,0 r. 81,5 103,6 220
NO r. 91,3 87,6 210,6
NO, T. 34,0 52,3 240,0
N,0, r. 9,7 98,3 304,3
HNO, p-p -119 -56 153
HNO4 K. -173 -80 155
Na K. 0 0 51
Na,CO3 K. -1131 -1048 136
Na,CO; + 10H,0 K. —4082 —3906 -
NaHCOg4 K. -948 -852 102
NaF K. —569 —541 59
NaCl K. —411 -384 72
NaNO, K. -359 - -
NaNOg K. —425 -366 116
NaOH K. —427 -380 60
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ITpodonsxcernue maban. 5

BemiecTBo MM HOH CocrossHuE AH,, AGYs, S%9s
Na,S0q K. -1117 -1043 146
Na,S0, K. -1384 -1267 149
Na,SO4 - 10H,0 K. -4324 -3644 593
0, r. 0 0 205
0y r. 142 163 238
P, 6enbrit K. 0 0 44,4
P kpacHbIi K. -18,4 - -
P,04 K. -1507 -1372 140
PCl, r. -306 —286 312
PCl; T. -399 -325 353
PbO K. -218 -188 69
PbO, K. =277 -219 (&d
S pombuyeckasa K. 0 0 32
S MOHOKJIMHHAA K. 0,3 0,1 32,6
SO, T. -297 -300 249
SO, r. -395 =370 256
H,S r. -20 -33 206
H,S0, p-p -907 —742 17
SiO, kBapI K. -859 -805 42
ZnO K. -348 -318 44
ZnCl, K. -416 -369 108
ZnSO, K. -979 -872 125
ZnSO, + TH,0 K. -3076 -2560 387

Opranunyeckue BelecTBa
CH, r. -75 =51 186
C,H, r. 227 209 201
C,H, r. 52 68 219
C,Hg T. -85 -33 229
CeHg K. 49 125 173
CH,4C1 r. -82 -59 234
CH,Cl, T. —88 -59 271
CHCl, T. -100 -67 296
CCl, r. -107 -64 309
CH4Br r. -35,6 -26 246
CH,Br, r. —4,2 -5,9 294
CHBr, r. 25 16 331
CBr, r. 50 36 358
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BemecTBo MM HOH Cocroanne AH,, AGYs, S%9s
CH;0H K. -239 -166 127
C,H,0H K. =277 =175 161
C,H;0C,H; K. -279,5 -123,05 253,13
C,H;0C,Hy T. -252,2 -122,39 342,67
T'nunepun K. -671 -477 205
Dopmanbaerus T. -116 -110 219
Aueransnerun T. -166 -134 265
Aneron K. —-247 -154 199
HCOOH K. -410 -346 129
CH;COOH K. -484 -389 160
C,;H,COOH K. -535 -376 226
Hurpo6enson K. 16 146 224
Anunuu K. 31 149 191
MoueBuHa K. -333,2 -197,2 104,6
Tnunus K. -537 -378 103,5
Tnunua p-p -523 -380 159
ITucrenn K. -532,6 -342,7 169,9
L-nefinuna p-p -643,4 -352,3 207,5
D,L-nefinuiaraniiue p-p - —-464 -
Tnumuaraunue pP-P -734,3 492,1 231,4
L-MoI0uHasA KUCIOTA p-p -686 -539 222
Caxaposa K. —2222 —1545 360
D-rirokosa p-p -1263,0 -917,0 269,5
D-riroxosa K. -1274,0 -910,6 212,1
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Ta6ruya 6

o

OHTANBNUS CTOPAHUA HEKOTOPBIX BemecTs (AH?

> EJL#/MoIb)

Bemecrso Cocroanue AH?,,, Bemecrso | Cocroanue AH?,,,
H, r. —286 C,H, r. -1300
CO r. -283 IIpomaron-2 K. -1986
CH, r. -890,3 C,H,OH XK. -1371

CH;Br r. =770 C,H,0C,H; XK. —2727
CH,ClI r. —687 NH,CH,COOH K. -981
CH;I XK. -815 CO(CHjy), XK. -1786
CH3;NH, K. -1071 Tnunepun K. -1661
CH3;0H K. =715 CeHyg XK. —3268
CH,0 r. —561 CeHy, K. -3920
HCOOH . —263 Ce¢H;NH, . —3396
CO(NH,), K. —634 Ce¢H;NO, . —3093
CHCl, . -373 Ce¢H;OH . —3064
CHI, K. -677 Troxoza K. —2803
C,Hg r. -1560 ®pyKToza K. —2827
C,H, r. —1411 CH;COOH . —876
Ta6ruya 7
Cpennasa ygeJbHAs TEIIOTA IOJTHOTO OKHCIEHHUS
OCHOBHBIX KOMIIOHEHTOB IUIIEBBIX NMPOTYKTOB
Bemectso Q, x/l:x/T @, KKaJx/T
Benxku 17 4,1
Kupsr 39 9,3
VYraeBombr 17 4,1
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Ta6ruya 8

KoHCTaHTHI PACTBOPUMOCTH HEKOTOPHIX MAJIOPACTBOPHUMBIX
coseit 1 rugpoxcunos (25 °C)

Bemrectso K, Bemectso K,
AgBr 5,3 - 10713 FeC,0, 2,0 - 1077
AgCl 1,78 - 1010 Fe(OH), 1,0 - 10715
Agl 8,3 - 10717 Fe(OH), 3,2 - 10738
Ag,CO4 1,2 - 10712 FePO, 1,3 - 1022
Ag,C,0, 3,56 - 10711 FeS 5,0 - 10718
Ag,CrO, 1,1 - 10712 Hg,Cl, 1,3 - 10718
Ag,Cr,0, 1,0 - 10710 HgS 4,0 - 10753
AgCN 1,4 - 10716 Hg,S0, 6,8 - 1077
AgSCN 1,1 - 10712 Li,CO4 3,98 - 1073
AgNO, 1,6 - 104 LiF 3,8 - 1073
Ag;PO, 1,3 - 10720 LizPO, 3,2 - 107
Ag,S 6,3 - 10750 MgCOy4 4,0 - 1075
Ag,S0, 1,5 - 10714 MgC,0, 8,6 - 105
Ag,S0, 1,6 - 10°° Mg(OH), 6,0 - 10710
Al(OH), 1,0 - 10732 Mg3(POy), 1,0 - 10713
AlIPO, 5,7 - 10719 MnCO,4 1,8 - 10711
AuBr 5,0 - 1017 Mn(OH), 4,5 - 10713
AuCl 2,0 - 10713 MnS 2,5 - 10710
Aul 1,6 - 1023 PbBr, 9,1 - 106
BaCOy 4,0 - 10710 PbCl, 1,6 - 105
BaC,0, 1,1 - 1077 Pbl, 1,1 - 10°
BaCrO, 1,2 - 10710 PbCO; 7,5 - 10714
BaF, 1,1 - 106 PbC,0, 4,8 - 10710
Ba(OH), 5,0 - 1073 PbCrO, 1,8 - 10714
Bay(PO,), 6,0 - 10739 Pb(OH), 1,1 - 10720
BaSO, 8,0 - 107 Pby(PO,), 7,9 - 10743
BaSO, 1,1 - 10710 Pbs 2,5 - 10727
CaCOg4 3,8 - 1079 PbSO, 1,6 - 1078
CaC,0, 2,3 - 1079 Sr(OH), 3,2 - 10
CaF, 4,0 - 10711 SrC,0, 1,6 - 1077
Ca(OH), 5,5 + 1076 Srg(PO,), 1,0 - 10731
Ca(H,PO,), 1,0 - 1073 SrS0, 4,0 - 108
CaHPO, 2,7 - 1077 SrSO, 3,2 - 1077
Cag(POy), 2,0 - 10729 Zn(OH), 7,1 - 10718
Cu,S 2,5 - 10748 ZnS 1,6 - 10724
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Ta6ruya 9

CraHgapTHble BOCCTAHOBUTENbHBIE (penokc) moreHmuaasl (25 °C)

ITonypeaxuusa 0%, B Iloxypeaknus 0%, B

Br, + 2¢ < 2Br- +1,07 NO; +H,0+e =
HBrO + H* + 2¢ = Br + H,0 | +1,34 = NOj +20H- | +0,01
BrO; +5H" +4e = NO; +8H" + 2¢ =

= HBrO + 2H,0 | +1,45 = HNO, + H,0 | +0,94
Cl, + 22 = 2CI- +1,36 |[|NOz +2H'+e =
Co®* + & = Co?* +1,81 =NO, + H,0 | +0,80
Co?* + 2¢ = Co 0,29 ||NOs +H0+e=
Crd+ + & = Cr2+ -0,41 = NO, +20H" | 0,86
Cr,0%" +14H* + 62 = NOy +4H" +3¢ =

= 20r3* + TH,0 | +1,33 ) =NO +2H,0 | +0,96
Cut +e=Cul +0,53 NOg +2H,0+3¢ =
Cutt + 222 Cul 10,34 =NO + 40H- | -0,14
Cutt e = Cur 015 02+4H++4j;{ O (pH = 1) | +0,82
Cd®* + 22 = Cd) 0408 0, + 2H,0 + 42 - 40H" +0,40
Fp+2e=2F +2,77 0,+H,0+2¢=HO, +OH" | 0,08
Fe?" +e = Fext 0T g0, + 2l + 22 = 2H,0 | +1,77
2T+ 2e=H, 0,00 \lo, + 2H* + 2¢ = H,0, +0,68
L+ 2e=20 10,54 110+ H,0+2¢=0,+20H" |+1,24
105 +5H" +4de = S+ 2H* + 2¢ = H,S +0,17

=HIO+2H,0 | +114 (502" 4 45+ 4 26 =

HIO+H*+2 =1 +H,0 | +0,99 =50, + 2H,0 | +0,17
MnO, +4H" +2¢ = soi‘ +9H*+2¢ =

= Mn?* + 2H,0 | +1,23 = SOg_ +H,0 | +0,22
MnO, +8H* + 5¢ = Sn2+ + 2¢ = Sn| -0,14

= Mn?* +4H,0 | +1,51  ||Sn+ + 26 = Sn2+ +0,15
MnO, +2H,0 + 3¢ = TI*+e=TIl| -0,36

= MnO, + 40H- | +0,60 || TI3* + 22 = TI* +1,25
MnO; + &= MnO; +0,56  ||Zn2*+2e=7Zn| -0,76
N, + 8H* + 6¢ = 2NH,, +0,26 ||Hg?" +2¢ = Hg| +0,85
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NMPABUAA ODPOPMAEHNS PE3YABTATOB
B XMUMUN (BA3OBbIE CBEAEHNS
N3 MATEMATUKWN)

PesynpraTel pacueToB, 9KCIIePUMEHTAIbHbIE NAaHHBIE IPUHATO BHI-
pasKaTh TOJIBKO 3HAUAIUMU Ou(ppaMu.

Crenenb TOUHOCTH Pe3yJbTaTa pacyera OIpeessAeTCs UNCJIOM 3Ha-
yamux nudp, KOTOPEIMYU ABIATCA nudps ot 1 10 9.

Hynp MokeT ObITH 3HAUMM U HedHauumM. Hyisu, crodlue B Havaje
Ymciia, BCeTia He3HAUMMBI U CIYIKAT TOJBKO AJIs YKa3aHUA MeCcTa 3als-
TOH B JecATUYHOM qpodu. Hynu, crosiiue me:xay udpamu, Bcerga sHa-
yumsbl. Hynu, cTosiue B KOHIIE YMCJIa, MOTYT OBITH 3HAUMMEBI 1 He3HA-
uyumbl. Hyau, crosmiue mocje 3anATON B JeCATUIHON APOOU, CUNTAIOTCS
sHauuMbIMu. Hynm ke, cTOoAIME B KOHIE I[EJOT0 YKMCJa, MOTYT O3HA-
yaTh 3HAYAIYI0 MUPPY, & MOT'YT YKa3bIBATh TOJIbKO HOPAJOK YKCJIIA.

Hanpumep: 200,0 — ueTsIpe 3HAUAIUX MU(PPHI (M3MepeHe BbIIOJI-
HeHO ¢ TouHocThIO 710 0,1); 0,0987 — Tpu; 0,0029 — nBe; 0,7087 — uye-
ThIpe 3HAUAINuX nudpsl; B uncae 300 sHavamux mudp MoKeT OBITH Of-
Ha (mudpa 3), ase (mudpsl 3 u 0), rpu (udpsr 3, 0 u 0). YTodsr usbe-
JKaTh HeompenmedeHHOCTH, uYucjio 300 HeoOX0aUMO NpPEACTAaBUTH B
CTaHZAPTHOM BUJEe — KaK IPOM3BEJEeHUE UNCJa, COAEPIKAIIEr0 TOJIHKO
suauamue udpsl, u 10”. Ecau B uncae 300 ogua sHauamasa nudpa, To
ciaenyet s3anucaTth 3 + 102, ecau gBe 3Hauamue nudpsr — 3,00 - 102,

OKkpyriaeHre KOHEUHOTO Pe3yJibTaTa HYKHO IIPOBOAUTH IIOCJE BHI-
TIOJTHeHU A BCeX apu(pMeTHYeCKuX AeHCTBUH.

Ecnu 3a nmepBoit HemocToBepHOI MudpOi ciaexyer nudpa 5, TO OK-
pyrasooT mo Oamskaiimero derHoro umcia. Hampumep, uumcio 17,465
caenyeTr OKpyryauTh o 17,46, ecau mudpa 6 HemocToBepHa.

ITepen cnoskeHMEM WU BBIYUTAHWEM HEOOXOJUMO OKDYIJIUTH BCE
Ym;csia TaK, 4TOOBI KarK0e U3 HUX CIIPaBa OT 3aIATON MMEJIO TaKoe KO-
JINYECTBO 3HAKOB, KAK y UYMCJIA C MAHUMAJIbLHBIM KOJMYECTBOM 3HAKOB
mociye 3amAroi. Hampumep: 143,3 + 205,14 + 50,333. Yucao 143,3
uMeeT MUHUMAJIbHOE YKCJIO 3HAKOB II0CJIe 3aIATOM (OJUH), TOATOMY HAZO
OKPYIJINTH cJaraemMble U cymmupoBath ux: 143,3 +205,1 + 50,3 = 398, 7.

ITomnume:

1) ecau crodAImad ciaefoM 3a OKpyriseMoi mudpa Ooabiie 5, TO
okpyriagemas nudpa yseauuuBaercda Ha eguHuiy (1,76 okpyriasem
no 1,8);

2) eciu crosAlIas CJIEAOM 3a OKPYrJsgeMoil mudpa MeHbIIe 5, TO
OKpyrisieMad nudpa He uamensercd (272,334 okpyrasierca go 272,3);
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3) ecau cTosAIasg CJIEJOM 3a OKpPyriademoi muppa paBHa 5, TO
HEUYETHYIO OKPYIJIAeMYI0 IU(PY MOBHIIMIAIOT Ha equHuIy (3,75 OKpyris-
10T 710 3,8), a YeTHYIO OCTABISIOT 6e3 nsmMmenenusd (6,45 okpyriasaior 10 6,4).

Yucia, cofeprkalye CTeIeH!, IpeodpasyioT, IPUBOAA IOKa3aTeJln
cTelleHel ciaaraeMblx K Haubosnbiremy. Hanpumep, Ipu ciaoxeHNH 4u-
cex 4-107%, 3,00:1072 u 1,5-107% ux caexgyer sanucars: 0,004 -1072,
3,00-1021 0,015 1072, Cymma aTux uncesa pasHa 3,019 - 1072, Ee za-
muceBaloT 3,02 - 1072, MOCKOJBKY 3HAUMMOCTH CYMMBI OIpPeAeIsAeTCs
3HAUMMOCTBIO unciaa 3,02 1072, umelomero HauMeHblllee YHUCJIO Jecs-
TUYHBIX 3HAKOB.

IIpu yMHOKeHUU U [eJIeHUU 3HAUMMOCTD IPOU3BEAEHUS NN JacCT-
HOTO OIIpeessieT COMHOMKUTENh C HAWMEHBIIUM YMCJIOM 3HAYAIUX
nudp. Hanpumep, npu nepemHokenun uuces 1,5 u 2,35 mpoussegenue
IOJIXKHO COIepikaTh ABe 3Hauainmux mudpsl: 3,5, a He 3,525, KaK moay-
YaeTcs IPY IePEeMHOKEeHUN .

IIpu Bo3BemeHUM YKCJIA B CTEII€Hb OTHOCUTEIbHASA HeJOCTOBEPHOCTH
pesyJbTaTa yBeJIMUYNBAETCA B YKUCJIO Pa3, paBHOe creneHnu. [Ipu Bo3Bee-
HUY B KBaJApaT OHA yABaUBAETCAH.
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