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[11 (EF3 2023) Mpun HekoTopow Temnepatype B 1 1 Bogbl pactBopsaeTca 640 n ammumaka 1 40 n cepHUCTOro rasa.
CmeLlanu nx HacblLWEeHHble PacTBOPbI, MPY 3TOM BELLECTBA MPOpearnpoBanyv NONHOCTbIO C 06pa3oBaHeM
cpepHen conu. K nonyyeHHOMyY pacTBopy fo6aBumav HATPAT Kanbums. MNpu 3Tom ob6pasoBanoch 1 Kr pacteopa ¢
MacCOBOW ionen eAUHCTBEHHOrO PacTBOPEHHOro BelecTBa 16%. Bblumcnnte maccoByto oo HATpaTa Kanbuumsa
B J0HaBneHHOM pacTBope. BO3MOXHOCTbIO 06pa30oBaHNA KUCTbIX coneit npeHebpeyb. B oTBeTe 3anuwmnTe
YpPaBHeHUA peakLuii, KOTopble yKa3aHbl B YCIIOBUM 3afjauun, U NpuBemTe BCe HeoOXoaMMble BbIUNCIEHMS
(yKa3blBalnTe eguHULIbI U3MePeHNA N 0603HaUYeHNA UCKOMBIX GU3NYECKUX BENINYMH).

[2] (C6opHMK QUM 2025, B4) PacTBop HUTpaTa meau () o6bemom 2 n 374 mn ¢ nnoTHOCTbio 1,15 r/mnn
KOHUeHTpaumen Hutpata meawm (I1) 1,15 Monb/n, coaep»alnin B KauecTBe NpUMec HATpaT cepebpa, pas3nuim Ha
[Be Konbbl B cOoTHoLWeHMK 1 : 2. B nepyto Konby, cofieprkallyto MeHbLUYI0 YacTb PacTBOPA, ONYCTUAN MeAHYO
npoBonoky. [Nocne 3aBepLueHnA peakyumn NPoBOIOKY U3BNEKN U3 pacTBopa. [1pn 3Tom MaccoBas fona HATpaTa
meau (I1) B nepeoi konbe coctaBmna 20% (peakuven meam c HuTpatom meau () npeHebpeub). B pacTBop BO
BTOpOI Konbe BHEC/IM MOPOLLOK LIMHKA, B pe3yNibTaTe Nonyunnm 6ecLBeTHbIN pacTBop. Boluncnute maccosyto
[l0J110 CONY B KOHEYHOM PacTBOpe BO BTOPOW Konbe. B oTBeTe 3anuiumTe ypaBHEHNA peakLmii, KOTopble YKa3aHbl
B YC/IOBUM 33Jjauu, U NpuBefmTe BCE HeoOXoAMMble BblUMCNEHUs (YKa3blBalTe eANHWLbl U3MEPEHUS 1
00603HaYeHNs UCKOMbIX GUINYECKNX BENINYMH).

[31 (EM> 2017) Mpwn pactBopeHnn B Boge 114,8 r unHkoBoro Kynopoca (ZnSQO, - 7H,0) nonyunnu 10%-Hbliin
pactBop conu. K nonyyeHHomy pacteopy gobasunu 12 r marHus. MNocne 3aBepLueHns peakumm K noayyeHHoM
cmecu npubasunu 365 r 20%-Horo pacTBopa X10poBOAOPOAHON K1cnoThl. OnpeaenvTe MacCoByto JONO
KncnoTtbl B 06pa3oBaBLLemMca pacTBope. Mpoueccamu rugponusa npeHebpeyb. B oTBeTe 3anuimTe ypaBHeHNA
peakuuii, KOTopble YKa3aHbl B YC/I0B/M 3aAauu, 1 NpYBeauTe BCe HEOOXoAMMble BblUMCIIEHNA (YKa3blBaliTe
eMHULIbI U3MepPeHNa U 0603HaUYeHNA UCKOMBIX GU3NYECKUX BEFINUMH).

[4] (E> 2023, 2024) Cmewanu Bogy, aurngpodocdat HaTpua U rMAPOKCUA HaTPUA B MAaCCOBOM COOTHOLLIEHNN
4,5:0,9: 1 cooTBeTcTBEHHO. K 06pa3oBaBLueMycs pacTBOpY A00aBUIN pacTBOP HUTpaTa cepebpa. Mpu 3Tom
nonyuunu 442 r pacTBopa, CoAeprKalliero ToNbKO O4HO PacTBOPEHHOE BeLecTBO, MacCoBas [0 KOTOPOro
coctaBuna 25%. Onpepenvte MacCoBYHO OO HATPaTa cepebpa B fLobaBneHHOM pacTBope. B oTBeTe 3anuwmnTe
ypaBHEHNA peaKLu/||7|, KOTOpPbI€ YKa3aHbl B yUJ10BUW 3aaun,  npnBegnTe Bce HGO6XO}J,I/IMbIe BblUnCeHnA
(yka3blBalTe equHULIbI U3MePeHNA N 0603HaUeHNA UCKOMbIX GU3NYECKUX BESINUNH).
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[5] (E3 2020) Cmecb okcmaa 1 nepokcmnaa HaTpus, B KOTOPOI COOTHOLLEHMUE YMCa aTOMOB HaTpUA K Ynciy
ATOMOB KMCIIOpO/ia PaBHO 3 : 2, Harpenu B U3bbITKe yriekncnoro rasa. MpogyKT peakuumn pacTBOpWN B BoZe U
nonyuunu 600 r pactBopa. K aTomy pacteopy gobasunu 229,6 r pactsopa xnopuga xenesa (lll). NMocne
3aBepLUeHUn peakLmm Macca pacTBopa cocTtaBmna 795 r, a MaccoBas fons KapboHaTa HaTpuA B HEM — 4%.
Bbluncnute maccy okcmaa HaTpus B UICXOQHON cmecu. B oTBeTe 3anuwmTe ypaBHeHUA peakumin, KOTopble
YKa3aHbl B YC/I0B/M 3ajauu, 1 NpUBEAUTE BCe HEOOXOAMMbIE BblUMCIIEeHNA (YKa3blBaliTe e4MHULbI U3MEPEHNA 1
00603HaYeHNs UCKOMbIX GUINYECKNX BENNYMH).

[6] (EI> 2023) Cmecb xene3a n okcvaa xenesa(ll) obweit maccoi 70,4  Nnpu HarpeBaHMK NOMIHOCTLIO PACTBOPUIM
B 600 I KOHLIEHTPVPOBAHHOWN a30THOW KNUCNOTbI, B3STOW B U30bITKE. VI3BECTHO, UTO NPU 3TOM aTOMbI »Kene3a B
okcunge xenesa () otganu B o6Lelt CNoXXHOCTM B 3 pa3a 60osiblue 311eKTPOHOB, YeM aTOMbl METa/INYECKOro
»kenesa. Onpegenvte MacCOBYIO AOJHO CONM B NMOSTyYEHHOM pacTBope. B oTBeTe 3anuwumTe ypaBHEeHUA peakuni,
KOTOpble yKa3aHbl B YCIIOBUM 3afjauu, U NpuBemTe BCe HeoOXoaMMble BblUMCNEHUs (YKa3blBaliTe eqUHNLbI
n3MepeHna N 0603HaUYeHNA NCKOMBIX PU3NYECKUX BEMNYMH).

[7] (C60pHMK QUM 2025, B1) K 625 Mmn pacTBopa CEpHOI KUCNOTbI C KOHLEeHTpaumen 0,8 Monb/n (MNOTHOCTb
pactBopa 1,04 r/mn) no6asunu HebonbLwnmy nopunamm 37,4 r oneyma. K nonyueHHomy pactBopy gobasunu
n36bITOK pacTBOpa rmppokcuaa 6apusa, B pesynbtate ob6pa3osanca ocafok maccon 209,7 r. PaccuutanTte
MacCOBYIO JONIIO COMM B PacTBOPE, KOTOPbIV 06pa3yeTcs, eC/iv TaKyto e NOPLMIO 0fleyMa OCTOPOXKHO A06aBUTb
K 400 r n36bITKa pacTBopa rmapoKcraa HaTpus. B oTBeTe 3anuwmnTe ypaBHeHNA peakLmiA, KOTopble yKa3aHbl B
yCIIOBUW 33fiauu, U NpuBeamTe BCe HeoOXxoaMMble BblUMCNEHUs (YKa3blBaliTe eAUHNLbI U3MEPEHMSA U
00603HaYeHNs UCKOMbIX GUINYECKNX BENINYMH).

[8] (EI> 2021) Mpwu HarpeBaHKK obpa3Lia KapboHaTa KanbLms YacTb BELLEeCTBA pa3noxunach. Mpu 3Tom macca
KapboHaTa KanbLus B 06pa3oBaBLUeMca TBEPAOM OCTaTKe OKa3anach B 1,4 pa3a 6osblue MacCbl OKCUAA KanbLus.
OctaToK fo6aBunu K 640 r 25%-HOW CONAHON KACNOTbI. B pe3ynbTaTe MaccoBas oA KACIOTbI B pacTBope
yMeHbLUMnach BABoe. Bbluncninte 06bEM rasa (B nepecyére Ha H.y.), BblAeNMBLUErocs B pesynbTaTe YacTUYHOro
pasnokeHus KapboHaTa Kanbuusa. B oTBeTe 3anuwmTe ypaBHeHNA peakLnii, KOTopble YKa3aHbl B YCJI0BUM
3afjauu, 1 NpUBeAnUTE BCe HEOOXOAMMbIE BblUMCIIEHNA (YKa3blBaliTe e4MHULbI U3MePEeHUa N 0603HauYeHNA
NCKOMbIX GU3NYECKMX BENINUNH).

[9] (C6opHUMK OUMWN 2025, B21) B pactBop cynbdata xenesa (lll) nomectuny NnopoLLok meau 1 BbigepxKanu
HeKkoTopoe Bpems. MNocne 3aBepLueHnA peakLnm 0CTaToK NopoLlKa oTUIbTPOBaNN, U B pacTBOP NOMECTUNN
Xene3Hyo NnacTuHKy. Koraa nnacTyHKY BbIHENM U3 pacTBOPA, OKa3anoch, UTO ee Macca yBenuuyunacb Ha 0,16, a
Macca 06pa3oBaBLUerocs pacTteopa coctasuna 52,4 r. Mpu gobasneHnm K 3SToMy pacTBOpY 136bITKa pacTBOpa
rmapoKcraa HaTpma obpasoBancs 0CafokK, CoaepKallnin ABa BewecTBa, obwas Mmacca KoTopbix 10,96 T.
PaccuuTanite maccoByto fonto cynbdata xenesa (Ill) B ncxogHom pacteope. B otBeTe 3anuwinTe ypaBHeHUs
peaKkuuii, KOTopble YKa3aHbl B YC/I0BMM 3aAauu, 1 NpUBeAUTe BCe HEOOXoAMMble BblUMCIIEHNA (YKa3blBaliTe
eVHVLbl U3MepeHNA 1 0603HAUEHUSA NCKOMBIX GU3NYECKUX BENINYMH).

[10] (E> 2018, 2020) na npoBefeHMA aneKTponm3a (Ha MHEPTHbIX dneKTpoaax) B3anu 372,5 r 20%-Horo
pacTBopa xsnopuga Kanus. [locne Toro Kak macca pacTBopa yMmeHbLmnach Ha 29,2 r, npouecc octaHoBunu. K
obpa3zoBasLLemMyca pacTBopy gobasunu 152 r 20%-Horo pacteopa cynbdara xene3sa (Il). Onpenenute maccosyto
Jonio xiopra Kanus B noslyyeHHOM pacTBope. B oTBeTe 3anmwmnte ypaBHeHMA peakuui, KOTOpble YKa3aHbl B
YCIIOBUW 33fiauu, U NpuBeamTe BCe HeoOXoaMMble BblUMCNEHUS (YKa3blBaliTe eAUHNLbI U3MEPEHMSA U
00603HaYeHNs UCKOMbIX GUINYECKUX BENINYMH).

[11] (EF'> 2020) Yepes 480 r 20%-Horo pacTBopa cynbdaTa meau (1) nponyckanu sneKTpruUecKuin Tok fo Tex nop,
MoKa Macca pacTBopa He yMeHblumnach Ha 52 r. K obpasoBasLiemyca pactsopy fobasunu 520 r 32%-Horo
pacTBopa xnopuga 6apusa. Onpesenmte MacCoBYIO A0S0 BOAbI B MOyYEHHOM pacTBOPe U Maccy rasa,
BblAENMBLUEroca Ha aHoAe. B oTBeTe 3anuwinTe ypaBHEHUs peakLuii, KOTopble yKa3aHbl B yCIOBUM 3aauu, 1
npuBeauTe BCce HeobXoArMble BbIUNCIIEHUA (YKa3blBaliTe eVHULbI M3MePeHUs 1 0603HAYEHUS NCKOMbIX
bu3nyecknx BenmymH).
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[12] (EF> 2022, 2024) Tnapua kanna maccou 56 r pactsopunu B 200 mn Bodbl. B nonyyeHHbIn pactBop BHecnn 71
r okcuga dpocdopa (V) npu HarpesaHuu. Boluncnute maccosyto gonio rugpodocdata Kanus B KOHEYHOM
pacTBope. B ycnoBusax, B KOTOpbIX 6b11M NPoBefeHbl peaKkLmu, pacTBopumocTb docdata kanua coctaBnseT 106 ©
Ha 100 r BoAbl, pacTBOpPMMOCTb rnagpodocdaTa Kanma — 168 r Ha 100 r BoAbl, PacTBOPUMOCTb anrnapodocdarta
Kanua — 25 r Ha 100 r Bogbl. MNpoLeccamu rugponusa npeHedbpeyb. B oTBeTe 3anuinTe ypaBHEHUA peakLunii,
KOTOpble yKa3aHbl B YC/IOBUM 3afjauu, U NpuBemTe BCe HeoOXoaMMble BbluMCNeHUs (YKa3blBaliTe eqUHNLbI
n3MepeHns 1 0603HaUYEHNA UCKOMbIX GU3NUYECKMX BEMNYMH).
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PeweHuns 3apay n3 pabouen TeTpagm gnsa camonpoBepKm

[1]1 1. 3annwem ypaBHeHNA peakuuni

(1) 2NHs + SO, + H,0 = (NH,),S0;

(2) (NH,),50s + Ca(NOs), = CaS0s| + 2NH,NO;

2. BbluncnMm KonnMyecTBo UCXOAHbIX BeLecTB

M(NH4NO3) = Mppa - w=1000-0,16 =160 T

N(NHsNO3) =m:M=160:80 =2 monb

n((NH.),SO;) = n(Ca(NOs),) = (CaS0s) = n(NH4NO5) : 2=2:2 =1 monb
n(NHs) = n((NH,),S05) - 2=1-2 =2 monb

n(SO;) = n((NH,),SO;) = 1 monb

VINH;) =Vu-n=22,4.-2=448n

V(SO))=Vw-n=224-1=224n

m(H,0) =1000-1=1000r

640:1000 =448 : x

x=70r

Mppa(NH;) =70+ 17-2=104r1

40:1000=224:y

y=560r

Mppa(SO2) =560+ 64 -1 =624r1

3. Bblumcnmm maccy pacTBopa HUTpaTa Kanbuus

m(KoHeY. P-pa) = Mp-pa(NH3) + Mp-pa(SO,) + Mppa(Ca(NOs),) — m(CaSO5) = 1000 1
m(KoHeu. p-pa) = 624 + 104 + Mypa(Ca(NOs);) —120-1=1000 T
Mppa(Ca(NOs);) = 1000 + 120 — 624 — 104 =392

4. BbluMCNIUM MaccoBYO AONIO0 HATPaTa KanbLua B Jo6aBlIeHHOM pacTBope
m(Ca(NOs);) =n-M=1-164=164r

w(Ca(NOs),) =164:392-100 % = 41,84 %

[2] 1. 3annwem ypaBHeHuA peakuunii:
(1) Cu + 2AgNO; = 2Ag| + Cu(NO:s),
(2) Zn + Cu(NOs); = Cu| + Zn(NOs),
(3) Zn + 2AgNO; = 2Ag| + Zn(NOs),

2. Halpgem KonnuyecTBo BeLlecTBa MCXOAHbIX PeareHToB:
Mycx. p-pa (CUNO3),) =V - p=2374-1,15=2730r
Nyex. (CU(N03)2) =V.C= 2,374 . 1,1 5= 2,73 MOJ1b

3. BbINONHMM pacyeTbl N0 YpaBHEHNAM peaKkuunii:

Hanpem maccy pactsopa B 1-oi1 Konbe No COOTHOLLIEHMO Macc Mo YC0BUIO 3afaun
Mycx p-pa (B 1-01 KONGE) =2730-1:(1+2)=2730:3=910r1

N 1-0i konge (CU(NO3)2) =2,73:3=0,91 monb

Mg 1-0ii kon6e (CU(NO3)2) =n-M= 0,91 -188 =1 71,08 r

MycTb B pacTBOpe B 1-011 Konbe 6b110 X Monb AgNO;, Toraa

Nnpopear. (CU) = n(AgNO3) 12=x:2= 0,5X MOJb

Mpapopear. (CU) =N - M =0,5x-64 =32xr1

Nogp. (CU(NO3)2) = Nnpopear. (CU) = 0,5x monb

Mosp. (CU(NOs),) =n-M=0,5x-188 =94xT

n(Ag) = n(AgNOs) = x monb

m(Ag)=n-M=108xr

Moey,, (CU(NO3)2) = Mg 1-0i1 konbe (CU(NO3)2) + Mogp. (CU(NO3)2) =171 ,08 +94xr
m(p-pa B 1-01 KON6E) = Mycx. p-pa (B 1 KONOE) + Mupopear. (CU) — M(AQ)
m(p-pa B 1-oi1 Konbe) =910 + 32x - 108x =910 — 76x
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w(Cu(NOs),) =(171,08 + 94x) : (910 - 76x) = 0,2
Ortcrona x =0,1 monb

4. Halinem MacCcoByto JOI0 HUTPATa LiMHKa B KOHEYHOM PacTBOpe BO 2-01 Kosbe:
Mppa (BO 2-011 KONGE) =910-2=1820Tr

Ng 2-0i1 konbe (CU(NOS)Z) b 0,91 -2= 1,82 MOJb

Ng 2-0i1 konbe (A9N03) = 011 ‘2= 0,2 MOJ1b

n(Zn) = Ng 2-0i1 konbe (CU(NO3)2) + Ng 2-0ii kon6e (AgNOS) 12

n(Zn) = n(Zn(NOs),) = 1,82+ 0,2:2 =1,92 monb
mZn)=n-M=1,92-65=124,8r

m(Zn(NOs);) =n-M=1,92-189=362,881

n(cu) = Ng 2-0i1 konbe (CU(NO3)2) = 1,82 MOJ1b

n(Ag) = Ng 2-0i1 kon6e (Ag NOS) = 012 MOnb

mCu)=n-M=182-64=11648T

m(Ag)=n-M=0,2-108=21,6T

m(fin p-pa Bo 2-oi1 Konbe) = My, (BO 2-011 kKoNbe) + m(Zn) — m(Cu) - m(Ag)
m(fin p-pa Bo 2-oi1 Konbe) = 1820 + 124,8 - 116,48 - 21,6 = 1806,72 1
w(ZNn(NOs),) =362,88:1806,72 - 100% = 20,1%

[3] 1. 3anuncaHbl ypaBHeHNA peaKkuuii:

(1) Mg + ZnSO4 = Zn | + MgSO,

(2) Zn+2HCI=ZnClL + H, 1

(3) Mg + 2HCl =MgCl, + H, t

2. PaccumnTaem, BeCb N1 MarHuin pacTBOPUTCA B Xo[e NepBoO peakumin:
n(ZnSO4 + 7H,0) = 114,8 / 287 = 0,4 monb

n(ZnSO,) = n(ZnSO4 « 7H,0) = 0,4 monb; M(ZnSO,) =0,4+ 161 =64,41

m(p-pa) wex =64,4/0,1 =644

n(Mg) =12 /24 = 0,5 monb — MarHui B n3bbiTke

3. Bbluncnnm maccy BbiAenmMBLLErOCA rasa B Xofe BTOPOM U TpeTbelr peakunin:
n(HCl) =365-0,2/36,5 =2 monb

N(HC) (mpopear = 2n(ZN) + 2n(MQ) (ocry = 2n(Mg) = 0,5+ 2 = 1 Mmonb

NHCI) oen=2-1=1monb

MHC) ey =36,5T

n(H,) = 0,5n(HCI) (npopeary = 0,5 MONb

m(H,)=05-2=1r

4. Haingem maccosyto ponto HCl B o6pa3oBaBLiemca pacTBope:

m(p-pa) =644 +365+12—-1=1020r

w(HCl) =36,5/1020 = 0,036, nnun 3,6%

[4] 1. 3annwem ypaBHeHNA peakuuni

(1) NaH,PO, + 2NaOH = NasPO, + 2H,0

(2) NasPO,4 + 3AgNO; = AgsPO. + 3NaNOs

(3) 2AgNOs + 2NaOH = Ag.0 + 2NaNO; + H,0O

2. PaccumTtaem maccbl 1 KonmuyecTsa BeLLECTB B UCXOA4HOW cMecih

Magcero(NaNO3) = Mp_pa - w =442-0,25=110,5T = Ngcero(NaNO3) =m : M =110,5:85 = 1,3 monb
Necero(AgGNO3) = Necero(NaNO3) = 1,3 MONb = Mygcero(AgNO3) =n-M=1,3 - 170=221r
MycTb X r — Macca OAHON YacTy BeLecTBa.

Torpa n(NaH,PO,4) = 0,9x : 120 monb; n(NaOH) = x : 40 monb
09x:120+x:40=1,3Monb=>x=40r

Ngcero(NaOH) = 1 monb
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ni(NaH,PO,) =0,9-40:120 = 0,3 monb

m;(NaH,PO,) =0,9-40=36T

m(H,0)=4,5-40=180r

Miepsorop-pa =40 + 180 + 36 =256 1

3. Paccuutaem Maccbl 06pa3oBaHHbIX 0CAAKOB Mocse fobaBneHns HUTpaTa cepebpa
n,(AgsPO.) = ny(NaH,PO,) = 0,3 monb = my(AgsPOs) =n-M= 0,3:419=1257r

ni1(NaOH) = 0,3 - 2 = 0,6 MOnb = Nor(NaOH) = Ngcero(NaOH) — n(NaOH) = 1 — 0,6 = 0,4 monb
n3(Ag,0) = 0,5 - Nor.(NaOH) = 0,5 0,4 = 0,2 monb = m;3(Ag,0) =n-M= 0,2-232=46,41

4. PaccunTaem mMaccy fobaBneHHOro pacTBopa M MacCCOBYIO JONO HATpaTa cepebpa B Hem
My pa(AGNOs) = 442 — 256 + 125,7 + 46,4 = 358,11

w(AgNO;) =221:358,1-100=61,7%

[5] 1. 3anunwem ypaBHeHNA peakuumi

(1) Na;O + CO, = Na,CO:s

(2) 2Na,0, + 2CO, = 2Na,CO; + O,

(3) 3Na,COs + 2FeCl; + 3H,0 = 6NaCl + 2Fe(OH); | + 3CO, 1
2. PaccumutaHbl KONMYECTBO BellecTBa KapboHaTa HaTpusA, 06pa3oBaBLLEroCs B NePBON 1 BTOPOI peakuuu:
Am(p-pa) =600 +229,6 —795=34,6T

N(Na>COs) mpopear) = X MOJIb

34,6 =2/ 3x -+« M(Fe(OH);) + M(CO,) » x

n(NazCOs) mpopear) = 0,3 MONb

m(Na;COs) oy =795-0,04=31,8r

n(Na,COs) ey = 31,8/ 106 = 0,3 monb

n(Na,COs) ©ewy =0,3 + 0,3 =0,6 monb

3. Wcnonb3yem COOTHOLLEHVE aTOMOB ANA HaXOXKAEHMA KONMYeCTBa BellecTBa OKC1aa U nepokcuaa Hatpus
n(CO3) 6wy = N(Na2CO3) osuy = 0,3 + 0,3 = 0,6 MONb

n(Naz0,) + n(Na,0) = n(CO,) 6w = 0,6 MONb

Myctb B ncxogHom cmecn n(Na,O,) = x monb

Torga n(Na;O) = 0,6 — x monb.

n(atomos Na B cmecn) = 0,6 + 2 = 1,2 mosib

n(atomoB O B cmecm) = 2x + 0,6 — x = x + 0,6 monb
(x+06)/1,2=2/3=x=0,2mo0nb

4. PaccumTaem maccy okcuaa HaTpus B UICXO4HOMN CMecn
n(Na;O) =0,6 — 0,2 = 0,4 monb.

m(Na;0)=0,4-62=2438r
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[6] 1. 3anunwem ypaBHeHNA peakuuii

(1) Fe + 6HNO; = Fe(NOs); + 3NO, + 3H,0

(2) FeO + 4HNO; = Fe(NOs); + NO, + 2H,0

2. BbluncnMm KonMYecTBo UCXOAHbIX BEeLecTB

Fe® — 36 =Fe* B peakuum [1]

Fet? — 1é=Fe*® B peakuun [2]

né:n,é=1:3,3Haunt n(Fe) : n(FeO0) =1:9

Myctb n(Fe) = x monb, Torga n(Fes04) = 9x monb, oTCloaa
56x+72-9%x=70,4

x=0,1

n(Fe) = 0,1 monb, n(FeO) = 0,9 monb

3. Bblumcnum maccy HuTpaTa xenesa (Ill) B pacteope
n(Fe(NOs)s) = n(Fe) = 0,1 monb

ny(Fe(NOs)s) = n(FeO) = 0,9 monb

M6 (FE(NOs)3) =M-n=242-(0,1+09)=242r

4. Bbluncnum MmaccoByto oo HUTpata *kenesa (Il
ni(NO,) =3 -n(Fe)=3:0,1=0,3 monb

n,(NO,) =n(FeO) = 0,9 monb

Meow)(NO2) = Niswy* M=1(0,3+0,9)-46=552T
m(KoHeu. p-pa) = Mp-pa)(HNOs) + m(Fe) + m(FeO) — myo6u)(NO5)
m(KoHeu. p-pa) =600 + 70,4 — 55,2 =615,2r
w(Fe(NOs)s) =242:615,2-100 % =39,3 %

[7] 1. 3annwem ypaBHeHuA peakuunii:
(1) SO3 + H,O = H,SO4

(2) H.SO, + Ba(OH), = BaSO4| + 2H,0
(3) SO; + 2NaOH = Na,SO, + H,O

(4) H,SO4 + 2NaOH = Na,SO, + 2H,0

2. Hapgem KonnuyecTBo BeLlecTBa MCXOAHbIX PeareHToB:
Mycx p-pa (H2SO4) =V - p=625-1,04=650T

Nuex. (H2SO4) =V - C=0,625-0,8=0,5 monb

n(BaSO,) =m :M=209,7 : 233 = 0,9 monb

3. BbINONHMM pacyeTbl N0 YpaBHEHNAM peaKkuunii:

Myctb B cocTaBe oneyma x monb SO, Torga m(SOs) =n-M=80xr
Mg oneyme (H2504) = 37,4 - m(SO;) =37,4-80xr

Ng oneyme (H2504) = m : M = (37,4 - 80x) : 98 monb

N1 no p-uum (HZSO4) = n(SOS) = X MOJ1b

no6u.(. (HZSO4) = Nyex. (H2SO4) + Ne oneyme (HZSO4) +Nino p-unu (HZSO4)
Nogw, (H2SO4) =0,5 + (37,4 — 80x) : 98 + x

Nosu, (H2504) = n(BaSO4)= 0,9 monb

0,5+ (37,4-80x):98+x=0,9

Otctoga x = 0,1 monb SO;

4. Halipem MaccoByto fonto cynbdarta HaTpus B KOHEYHOM pacTBOpPE:
Mg oneyme (H2504) =37,4-80-0,1=29,41

Ng oneyme (H2504) =m: M =29,4:98 = 0,3 monb

N(NaxSO4) = Ng oneyme (H2504) + N(SO3) = 0,3 + 0,1 = 0,4 monb
m(Na;SO,) =n-M=0,4-142=56,8Tr

m(fin p-pa) = Mp.pa (NaOH) + m(oneyma) = 400 + 37,4 =437,41

w (Na,SO4) =56,8:437,4-100% = 13%
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[8] 1. 3anunwem ypaBHeHNA peakuunii:
(1) CaCO; = Ca0 + CO2t

(2) CaCO; + 2HCI = CaCl, + CO,T + H,0
(3) Ca0 + 2HCI = CaCl, + H,O

2. Paccuntaem maccy KOHEYHOro pacTBopa

MycTb B pe3ynbTtaTe peakumu (1) obpasosanock ni(Ca0) = x Mosb, a No(CaCOs) = y Mmonb
Torpa no ycnosuio m(Ca0) - 1,4 = My (CaCOs)

56x-1,4=100y = y=0,784x

m,(CaCO0s) = Mo (CaCO;3)=n-M=y-100=0,784x - 100 =78,4x T

m3(Ca0) =mq(Ca0)=n-M=56xr

n,(CO,) = ny(CaCO;) = 0,784x monb

my(CO,)=n-M=0,784x-44 = 34,496x T

Myoneu. p-pa = mp-pa(HCI) + mZ(CaCO3) + m3(cao) - mZ(COZ)

Myoreu. p-pa = 640 + 78,4x + 56x — 34,496x = 640 + 99,904x r

3. Hanpgem konnuyecTBo BellecTBa 06pa3oBaBLIEroca okcuaa Kanbums B Xxode NepBol peakuum
Muau(HCD) = My, p-pa* W= 640-0,25=160r

ny(HCI) = 2 - ny(CaCOs) = 2 - 0,784x = 1,568x mornb

my(HCl)=n-M=1,568x-36,5=57,232xr

ns3(HCI) = 2 - n3(Ca0) = 2x monb

msHCl)=n-M=2x-36,5=73xr

Mocr (HCI) = Myau (HCI) = my(HCI) — m3(HCI) = 160 — 57,232x — 73x 1

W koneu. p-pe (HCI) = Moer. (HCI) : Myoneu. ppa = 0,125 (B ABa pa3a MeHblLE, YeM B HaUYasibHOM PacTBOpE)
(160 — 57,232x — 73x) : (640 + 99,904x) = 0,125 = x = 0,56 monb

4. Boluncnnm o6bem rasa, BblaenmBLIErocsi B XOA4e HEMOSTHOIO pPa3sfioXKeHUs KapboHaTa Kanbuums
m(CO,) = ny(Ca0) =x=0,56 monb
Vi(CO)=n-Vn=0,56-22,4=12,544 n

[9] 1. 3annwem ypaBHeHuA peakuunii:
(1) Fea(SO4); + Cu = CuSO4 + 2FeSO,

(2) CuSO,4 + Fe =FeSO4+ Cu |1

(3) CuSO4 + 2NaOH = Cu(OH), + Na,SO4
(4) FeSO4 + 2NaOH = Fe(OH), + Na,SO4

2. Mo n3MeHeH o MaccCbl >Kene3HoM MAACTUHKN MOXHO HalTV MacCy pacTBOPUBLLErOCSA Xene3a,
06pa3oBaBLLeNCA Ha MNACTUHKe Meau, n3pacxofoBaHHOro cynbdata meau(ll) n obpasosaslueroca cynbdata
»kene3a(ll) (cm. ypaBHeHMe peakuuu 2):

n(Cuy) = N(CuSO4p) = n(Fep) = N(FeSO4) = 0,16 : (64 — 56) = 0,02 Monb.

3. Paccumtaem maccy ncxopHoro pactsopa u maccy cynbdata xenesa (lll) B Hem:
MycTb X MONb — KonmyecTBo BellecTBa Fe,(SO.); B ucxogHom pacteope.
n(Cu(OH),) = n(CuSO4;) = x — 0,02 monb

n(Fe(OH),) = n(FeSOu) = 2x + 0,02 monb

m(Cu(OH))=n-M=(x—-0,02)-98r

m(Fe(OH),) =n-M=(2x+0,02)-90r

Torpa cymma macc ocagkos (x —0,02) - 98 + (2x + 0,02) - 90 = 10,96 = x = 0,04 monb
m(Fey(SO4);) =n-M=0,04-400=16T

Myp-pa (FE2(SO4)3) + M(Cu) — AMnpacr. = 52,4 1

Mp-pa (F€2(SO4)3) = 52,4 + AMnacr. —m(Cu) = 52,4+ 0,16 —64-0,04=50Tr

4. PaccunTaem maccoByto fonto cynbdarta xenesa (lll) B ucxogHom pactsope:
w(Fex(S04)3) = 16:50- 100 = 32%
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[10] 1. 3annwem ypaBHeHuA peakuunii:

(1) 2KCl + 2H,0 = H,1 + 2KOH + Cl>1

(2) 2KOH + FeSO, = Fe(OH),| + K;SO,

2. Onpefenum ocTancsa nu B PacTBOPE Nocsie OKOHYAHWA SNEKTPONM3a XJI0pUA Kanusa:
m(KCl) = Mppa- w=372,5-0,2=74,5r

Nuau(KCl)=m:M=74,5:74,5=1 monb

MycTb Nnpop(KCl) = x monb, Torga n(H,) = n(Cly) = 0,5x monb

mH)=n-M=05x-2=xr

m(Cly))=n-M=0,5x-71=35,5xr

Amppa = m(Hy) + m(Cly) =x+355x=29,21

36,5x = 29,2 = x = 0,8 monb (xnopung Kanus ocTanca B KOHEYHOM PacTBOpPE)

3. Paccumtaem maccy o6pa3oBaBLLEroCA OCafka B XO4e BTOPOW peakuuu:

Nnpop(KCl) = x = 0,8 Mmonb

Nocr(KCI) = Nypae (KCI) = Nppop (KCl) =1 - 0,8 = 0,2 monb
Moer(KCl)=n-M=0,2-745=149T1

Myoneu. p-pa = Mp-pa (KCI) — AmM + My, (FESO4) — m(Fe(OH),|)

m(FeSO4) = Mppa-w=152-0,2=30,4r

n(FeSO4) =m :M=30,4:152 = 0,2 Monb — HepocTaTok, a N(KOH) = 0,8 monb — n36bITOK
n(Fe(OH);) =n-M=0,2-90=18r

4. PaccumTaem Maccy KOHEYHOro pacTBOpa U MaCCOBYIO JONIO XJIOPMAA Kannsa B HEM:
Myoneu. ppa = 372,5—-29,2+ 152 -18=4773r

W koneu. p-pe (KCI) = 14,9:477,3 - 100% = 3,12%

[11] 1. 3annwem ypaBHeHuA peakuunii:

(1) 2CuSO4 + 2H,0 = 2Cu| + 0,1 + 2H,S04

(2) 2H,0 =2H,1 + O>1

(3) BaCl, + H,SO, = BaSO4| + 2HCI

2. Onpegenum, ocTaHeTCA v NOC/Ie 3aBepLUEHMs dneKTponusa cynbdaT meau (Il) B pacteope:
My, (CuSOL) =Mppa-w=480-02=96T

Nyau, (CUSO4) =m : M =96:160 = 0,6 monb

Ecnun B nepByto peakumio cynbdat meau (Il) BCTynut nonHocTblo, To 06pasyeTcs:
n1(Cu) = Nyay. (CuSO4) = 0,6 Monb = M (Cu)=n-M=0,6-64=38,4r

N1(0;) = Nuau. (CuSO4) :12=0,6:2=0,3monb=>m(0) =n-M=03-32=9,6T

Torpa Amp.pa = m(Cu) + mi(0;) =384 +9,6 =48T

3TO MeHblLE, YeM MO YCNOBUIO, 3HAUMT eLle UAET SNEeKTPOnN3 BOAbl:

my(H.0) =52 -Am,pa=52-48=4r

n(H0)=m:M=4:18=0,22 monb

ny(0;) =ny(H;0):2=0,22:2=0,11 Monb = my(02) =n-M=0,11-32=3,52r1

Megcero (02) = mM1(02) + my(0,) = 9,6 + 3,52 = 13,12 r (NnepBas yacTb OTBETA Ha 3agauy)
3. Paccuutaem maccy ocagka, 06pa3oBaBLLErOCs B XOfe TPeTbel peakuuu:
n1(H2S04) = Nyay. (CuSOs) = 0,6 Monb

Mecero (BaCly) = Mppa - w=520-0,32=166,4T

Ngcero (BaCly) =m : M =166,4 : 208 = 0,8 MOsb — B 130bITKE, @ CEPHas KUC/I0Ta B HeaoCTaTke
n3(BaS0Os) = n1(H.S04) = 0,6 monb

m;(BaS04) =n-M=0,6-233=139,81
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4. PaccunTaem Maccy Bofbl B KOHEYHOM PacTBOPE 1 ee MacCOBYIO AONIO:

Mo, (BaCly) = Mecero (BaCly) — Mipopear. (BaCly) = 166,4 - 0,6 - 208 =41,6 1

n3(HCl) = n4(H,S04) - 2=0,6 -2 =1,2 Monb

msHCl)=n-M=1,2-36,5=43,8r

Myoneu. p-pa = Mp-pa (CUSO4) — AM + Mypa (BaCly) — m(BaSO,) =480 - 52 + 520-139,8 =808,2 1
Me koneu. p-pe (H20) = 808,2 — Mocr. (BaCly) — m3(HCI) =808,2 - 41,6 - 43,8 =722,81

W koneu. p-pe (H20) =722,8:808,2 - 100% = 89,4%

[12] 1. 3anunwem ypaBHeHNA peakuunii
(1) KH + H,O = KOH + H,
(2) P,Os + 2KOH + H,0 = 2KH,PO,

(3) KH.PO4 + KOH = K,HPO, + H.O
Mpumeyarue: ponyctma noban NnocnefoBaTenbHOCTb peakumn mexay P,Os u KOH, koTopas npruBoguT K
06pa30oBaHNI0 CMEeCU KUCTbIX COeil B KOHEYHOM PacTBOpE.

2. Onpefenum KONMYeCTBO BeLLECTBa UCXOLHbIX peareHToB

n(KH)=m: M= 56:40=1,4 monb

n(KOH) = n(KH) = 1,4 monb

n(P,0s)=m:M=71:142=0,5monb

3. Onpepgenum maccy ocagka agurugpodocdata Kanms B yCroBUAX peakumm
n(P,0s) : n(KOH) =0,5: 1,4 > 1 : 2 = 0bpa3syeTca CMeCb KACIbIX CONeln
n,(KOH) =n(P,05)-2=0,5-2=1 monb

Noer(KOH) = 1,4 -1 =0,4 monb

n(KH,PO,) = n, (KOH) = 1 monb

Nnpopear.(KH2PO4) = Nocr. (KOH) = 0,4 monb

Nocr(KH2PO4) = 1 — 0,4 = 0,6 Mmonb

Mosw,(H20) = m(H20) — m:(H,0) — my(H,0) + ms(H,0)
m(H,0)=200-1-(1,4+0,5)-18+04-18=173r

m(KH,PO,) =n+-M=0,6-136=81,6T

n(K;HPO,) = neer. (KOH) = 0,4 monb

m(K;HPO,) =n-M=0,4-174=69,6 1

Yutem pactBopumocTb gurngpodocdata kanus un rugpodocdata kanua
(25:100)=x:173

x = 43,25 r KH,PO, moxeT HaxoguTcA B pacTBope

m|(KH,PO,) =81,6-43,25=3835r

(168:100)=y:173

y=290,64r > 69,6 r= Becb KHPO, HaxoauTcAa B pacTBOpe

4. Onpegenvm MacCoBYIO [0SO MTMAPOKCUAA NUTUA B KOHEYHOM pacTBope
Myon. p-pa = M(H,0) + m(KH) + m(P.0s) — m(H,) — m|( KH,PO.)
Myon.p-pa=200-1+56+71-1,4-2-3835=28585r

wW(K:HPO,) = m(K;HPO.) : Myon. p-pa - 100 = 69,6 : 285,85 - 100 = 24,35%
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