Brnamuvupckas o6macts

Pemenns 3aganmii 2-ro 3tana Beepoccuiickoii 01MMNuMaabl NIKOJIbHUKOB
no xumuu 2019 — 20 yueoOnblii rojg

9 kaacce

3amaua 9.1 (Orumnuannsie 3axanus no xumuu/ Cocr.: I'mazkosa O.B., Jlazapesa O.I1.;
MO PM, MPHO.- Capanck, 2005)

Ha uamkax BecoB ypaBHOBELIEHbl XHMMHUYeckue crakanbl ¢ 0,1 T MeTajuMyeckoro
IIOMHUHMA B KaXk10M. Kak u3MEHNTCS paBHOBECUE BECOB, €CIIM B OJVH CTAKaH MPWINATD 5%-HbIN
pacTBOp CONSHOW KHUCIOTHI Maccoit 10 T, B apyroit — 5%-HbIil pacTBOp THAPOKCHIA HATPHS
Mmaccoit 10 r.

Pemenue:
Meramyeckuil aaOMMHMN Pearupyer C COJIIHOW KHUCIOTOW M THIPOKCHUIOM HaTpUs
COIIACHO YPaBHEHUSM:

2Al + 6 HCIl =2 AICI3 + 3 H; (1 6amn)

2Al + 2 NaOH + 6 H,0 = 2 Na[AI(OH)4] + 3 H, (1 6amn)

IIpu ogHOM M TOH e Macce NPOPearMpoBaBLIETO AIIOMHHHS B O0OUX Cilydasx
BBIJIETISIETCS] OJMHAKOBOE KOJIMYECTBO BOJOPOA. (1 6amn)

CrnenoBaTenbHO, €CIIM ATIOMHHHUI PacTBOPUTCS IOJTHOCTBIO, TO PAaBHOBECHE BECOB HE
U3MEHUTCA. B cilydae HEmoNHOro pacTBOPEHHUS ANTIOMUHHS ITEPEBECHT Ta Yalllka BECOB, T
MEHBIIIAsl 10JIs1 AIFOMUHUS BCTYIIUT B PEAKLHUIO. (1 6amn)

m (HCIl)=10x0,05=0,5tr m (NaOH)=10x0,05=0,5t (1 6amn)

M (AD)=27r/moms M(HCI)= 36,5 r/mons M(NaOH)= 40 r/monb

n (Al)=0,1r:27r/mMmonp=0,0037 Mob (1 6amm)
n(HC1)= 0,51:36,5r/mM015=0,0137 Mo1B (1 6am)

n(NaOH)= 0,5r:40r/mons=0,0125 momnb (1 6amm)
O6a BemectBa HCl 1 NaOH B34ThI B U30BITKE. (1 6amm)

[TosToMy B 000MX CTakaHax MPOU3OMJIET MOJHOE PACTBOPEHUE ATIOMHUHHS M PAaBHOBECHE
BECOB HE HAPYIIUTCA.
(1 6amm)
Bcero 10 6aa10B.

3anaua 9.2 (Becepoccuiickasi 0J1TMMNHAaAa MIKOJILHUKOB 1o xumuu 2018-2019 yu. r.
Myuunununanabhsbiii 3tan. 9 kaacc. I'. Mocksa)

Kakyro maccy ¢dochopHoro anrumpuga Hamo BHECTH B BOJY JUIsl MOJydeHUs 98 T
pactBopa oOpTO(hoCcHOpHON KHCIOTH, B KOTOPOM MAacCCOBBIE JIONM BEIIECTB paBHBI? B
MOJIyYEHHBIH pacTBOp A00aBWiIM 25 T Mena U Harpenu a0 kuneHus. OOpa3oBaHMs Ocallka He
HaOmronanocs. Haiiaute MaccoByro [0S0 pacTBOPEHHOTO BEIIECTBA I1OCIE 3aBEpIICHUS
peakuuu.

Pemenne
Bo3MokHBI Apyrue BApUaHTHI PelIeHHsl, He HCKAKAIOLIUE CMbICJIA
[Tpu BHeceHuu (ochopHOro aHTUIPHIA B BOAY 00pazyeTcst pacTBOp opToPochopHO KUCTOTHI,

KOTOPBII COCTOUT U3 BOJABI U KUCJIOTHI, MACCOBBIC JIOJHM KOTOPBHIX PaBHBI. 3HAUUT, B PacTBOpE
paBubl 1 Macchl BemecTB: m(H20) = m(H3PO4) =98 /2 =49 .

P,O5 + 3H,0 = 2H3PO,

n(H3PO4) =49 /98 = 0,5 Mo
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n(P20s) = n(H3PO4) /2= 0,5/ 2 = 0,25 mos; m(P20s) = 0,25 x 142 =355
ITocne HOGaBHeHI/IH M€Jla U IIPpU KUITAYCHUHN IIPOTEKACT pCaKIUA:

05 025 0,25 0,25
2H3PO, + CaCOj; = Ca(H,POy); + CO, + H,0

n(CaCO3z) = 25 / 100 = 0,25 Moib, B 3TOW pEaKIMU PEAreHTHI B3STHI B CTEXMOMETPUYCCKOM
KOJIMYECTBE.

n(Ca(HgPO4)2) = n(CaCO3) = 0,25 moJib
m(Ca(HzPO4)2) =0,25x234=585r

m(CO,) = 0,25 x 44 = 11 r m(p-pa) = mp-pa (H3PO,4) + m(CaCO3) — m(CO,) =98 + 25 — 11 =
1121

®(Ca(H,P04),) = 58,5/ 112 = 0,522 (52,2 %)

CucreMa onleHUBaAHUSA

VYpaBuenus peaknuii 2x 1,5 3 Oamta
Pacuér maccer okcuma pochopa(V) 3 Oamna
Pacuér maccoBoii nonu nuruapodocdara KaabIus 4 data
Pacuér 6e3 yuéra yneryuusiierocst CO; Munyc 2 Oamia

Bcero 10 6a10B.

3ananue 9.3 (100 6annoB no xumuu. [loaHbIii Kypc 1JIsl MOCTYNAKINUX B BY3bI : yueGHOE
nocodue / U.1O. benasun [u ap.| ; nox penakumeii B.B. Herpe6euxoro. — M.: JlaGopatopus
3HaHuii, 2018. — 480 c.)

Cwmech docdopa u cepsl Mmaccor 11,34 r oOpaboTanu M30BITKOM KOHIIEHTPUPOBAHHOM
A30THOM KHCIIOTHI NMpW HarpeBaHuu. Beyienunocs 44,35 n (H.y.) Oyporo raza. Ompenenute
MaccoBble 1011 Gocdopa U cepbl B UICXOTHOM CMECH.

Pemenne (E.A. ITonosa)

B03MO:KHBI APyTHe BAPHAHTHI PelIeHHs], He HCKAKAIOIIHE CMbICJIa

S + 6HNO; = 6 NO; + H,SO,4 + 2H,0 (1)

P+ 5HNO; =5 NO; + H3PO, + H,O (2)

[Tycte n (S) = X Mok, a N(P) =y Mo, Torma Ny (NOy) = (6X) Mosb — mo ypaBaeHwH:0 (1)
nz (NO2) = (5Y) Moib — 1o ypaBHeHUO (2)

Macca ucxonnoit cmecu 32x + 31y =11,34

O6imee kommuecTBO okcuza asora - N (NOy) = 44,35/22,4 = 1,98 mounb



{
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n (NOy) = 6x + 5y

6x +5y =198

[Tosryuaem cucremy 2-X ypaBHEHHUH ¢ 2-Ms HEU3BECTHBIMU

32x +31ly=11,34 x=0,18

6x + 5y =1,98 y=0,18

n (S) = 0,18 monb, M (S) =5,76 r, ® (S) = 5,76/11,34 = 0,508 nnm 50,8%
n (P) = 0,18 monb, m (P) = 5,58 r, ® (P) = 5,58/11,34 = 0, 492 wu 49,2%

Cucrema OICHUBaHUA

Onpenenenne Oyporo rasa 1 Gamn
YpaBHEHUs peakIuii 2 Gamna
BripaxkeHus: KoIMyecTBa U Macchl BEUIECTB UYepe3 X Uy — 4 Gamna
CocraBieHre U pelieHre CUCTEMbl ypaBHEHU 2 Gamna
Haxoxnenne coctaBa cMecH 1 Gamn

Bcero — 10 6a110B.

3agaya 9.4 (100 6a108 o xumuu. [oHBII KypC 1JIs1 MOCTYNAKMIMX B BY3bI : y4eOHOe mocodue /
N.10. benaBuHu [u ap.] ; nox penakuueii B.B. Herpedenkoro. — M.: JlabopaTopus 3uanuii, 2018. —
480 c.

) ITpu B3aumopeiictBun 31 r dochopa ¢ xymopom Beaenmioch 400 k/[x TemnaoTel u
oOpa3zoBaniack cMmech xiopunoB ¢ocdopa (1) u (V). Onpenenute 00beM TpopearupoBaBLIETO
xyopa (H.y.), ecnu TerioThl oOpasoBanus xiopuaa ¢dochopa (I11) u xmopuga dochopa (V)
paBubl 318 1 455 xJk/MOJIb COOTBETCTBEHHO.

Pemenue:

Bo3MO:KHBI APYIrue€ BapMaHThI PCHICHUS, HEC HCKAKAIOIIIUE CMbBICJIA
Pps + 1,5 Cly = PCls 0 + 318 kI (1)
PTB. + 2,5 C|2 = PC|5 (%) + 455 Kﬂ)K (2)

n (P) =1 moxnp

nycth N1 (P) = x monb — B (1) peakiuu, a y mosib — Ny (P) Bo (2) peakiuu, Toraa

X +y=1 monb

Bripazum konndecTBo TeToTh, BeinenuBiieecs B (1) u (2) peakmusx — 318x (1) u 455y (2)
318x + 455y = 400

[Monyuunu cuctemy 2-X ypaBHEHHH C 2-MsI HEU3BECTHBIMH

X +y=1 monb x =0,401

318x + 455y =400 y=0, 599

n (Cly) =1,5x + 2,5y = 2,1 moib

V (Cly) =47 n
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CucreMa oleHUBAHUSA

YpaBHEHUS] TEPMOXUMHUYECKUX PEAKIIHI 2 Gamna
Bripaxkenus: KoaudyecTBa U KOJIMYECTBA TEIUIOTHI Ue€pe3 X Uy — 4 Gamna
CocTaBieHUE U PEIICHUE CUCTEMbl YPaBHEHUI 2 Gamna
Haxoxnenue cocraBa cMecu 2 Gamna

Bcero 10 6am10B.
3amaua 9.5 (ommmnuana Cankr-Ilerepoypr)

B mectn nakeTukax HaXOAATCS CIEAYIOIIME CYXHE BEUIECTBA: OKCHJ KalbLIUA, XJIOPUM
KaJbIHs, KapOOHAT KaJIbIUs, CyabdaT Oapusi, XJIOpUJ HATPUS U CYIb(haT HATPUSL.

Hcnonb3yst TONBKO MCXOHBIC BEIIECTBA, BOJY U PACTBOP XJIOPOBOJOPOIHON KHUCIIOTHI,
OTpeIeNITe COoAepPKUMOe Kaxkaoro makera. CocraBpTe TaOMUIly HAONIOACHHA, OMUIIMTE XOJ
BBIIIOJIHEHUST paboThl M HaOmojnaemble sBieHus. (CocTaBbTe€ ypaBHEHHUs peakuuid B
MOJICKYJIAPHOM U HOHHOM BHUC.

Pemenmne:

Bo3Mo:xHBI APYru€ BapuaHThI PCIICHHS, HE HCKAKAIOIIIHE CMbBICJIA

CaO CaCl, CaCOs BaSO, NaCl NaySO4
H,O [Timoxo p H H p p
pacTBopuM
HCI p p p, ras H p p
CaCl, = S === H S IIOMYTHEHUE
NaCl ---- ---- ---- H e s
Na,SO4 ITomyrHenue | [TomyrHenue | I[lomyTHeHME | H ---- ----

YpaBHEHUS IPOBOJUMBIX PEaKLIUN
CaO + 2 HCI = CaCl, +H,0

CaO +2H" = Ca’* + H,0

CaCOg3 + 2HCI = CaCl, + CO; + H,0
CaCO; + 2H" = Ca*" + CO, + H,0
CaCl; + Na;SO,4 = 2 NaCl + CaSO4
Ca’* + SO4* = CaSO,

CucreMa OleHUBAHMA:

Tabnuia HaOIrOneHUH 4 banna
VYpaBHEeHUS peakuuii 3 bamna
HonHble ypaBHEHUS 3 Gamna

Bcero 10 6a710B.

Oo0ee konuecTBo 0axaoB — 50.
JlomycKaTcesl Ipyrue BAPUAHTHI PellleHus 3a/1a4, He NCKAKAKIIHe CMBICJL.
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IIpu ormpaBke naeTeld HA PETHOHAIBHBIA ATAall OJHUMIIMABI HE
3a0yJbTe MPO SKCIEPUMEHTAIBHBIN TYp, T/€ TPeOyeTCs 3allUIIAIOIIHi
oaexay XAJIAT!

PernonanbHblil 3Tam (TEOPETUUYECKUN Typ) COCTOUTCS IO aJIpecy:
ymuria Kamanwna, n. 18/38, B 1eHTpe mig OJapeHHBIX JeTel
«ITnardhopma 33»



