MacTtep-Knacc negaroros obecneymBaroLLMX BbICOKUE
pe3ynbTaTthl E['D Nno npeamety

METOONKA PEWEHNA 3AOAHUN
HA MACCOBbLIE OOJIN BELLECTBA
B PACTBOPAX N COCTABJIIEHAA
ANNEKTPOHHOIO BAJNTAHCA B OBP

O6pockoBa Mapuna AnekcaHapoBHa, YYUTEIb XUMUHU U OMOJIOTUH,
pykoBoautensb LlenTpa obpazoBanust «Touka poctay MAQOY «OOILI Ne 25



MeToauKa pelleHmna 3aaaHma Ne 26
(PacueTbl maccoBOW 40NN N MONAPHOW
KOHLEHTpaLunM BeLlecTBa B pacTBope)
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Hemonctpaunonnsiii gapuant EID 2024 r. XHUMHA, 11 knace. 17/ 27

Omeemom K 3adanuam 26-28 aenaemca wucio. 3anumwinme moe 4Yucio 6 noie
omeema 6 mexkcme padomsl, COOAWOAA NPU IMOM YVKAZAHHYIO CHIENEHb
moynocmu. 3amem nepenecume 3mo yucio ¢ BJIAHK OTBETOB Ne 1 cnpasa
Om HOMEPA COOMEEMCMEYIuiez0 3a0aHUA, HAYUHAA ¢ NEPeoll KIemouKil.
Kaxcostit cumeon numiume € o0moenbHOU KI1emodyke & Ccoomeemcmeun
¢ npueedénnbiMu ¢ oaanke oopasyamu. Eounuysl uzmepenua Puinyecxkux
geTUYUH 6 DNIAHKE OMEEema YKa3vléamo He HYHCHO.

Ilpu npoeedenuu pacuémoe 014 ecex 1eMeHmMO8, Kpome Xaopa, UCnoab3yiime
IHAYEHUA OMHOCUMETbHBIX AMOMHBIX MACC, GbIPANCEHHDbIE WEAbIMU YUCTAMU

(A(Cl) = 35,5).

26

Brrunciure Maccy HuTpata Kanus (B rpamMmax), KOTOPYIO cCle[yeT pacTBOPHTh
B 150 r pactBopa ¢ maccoBoil foneii atoi conu 10% nns momydeHus pactBopa
¢ MaccoBoi gonei 12%. (3anumuTe YMCI0 C TOYHOCTBIO JI0 JECATHIX. )

OTeeT: r.




MeToanKa peLlleHna ¢ MOMOLLBIO COCTaBAEHUA
TabAMLbl ANA COCTaBAEHUA TMHENHOTO YpaBHEHMA

* BbluncnmnTte maccy HUTpaTa Kanusa (B rpammax), KOTopyto cneayet
pactBopuTb B 150 r pacTBopa ¢ maccoBoun aonen ston conn 10% ana
NoJly4eHusa pacTBopa ¢ maccoson aonen 12%. (3anuwmnte 4nmcao c
TOYHOCTbIO 0 AECATbIX.)

PacrTBop 1

PacTBoOp 2

HUTorosnin
pacTBop

m (pacTBOpa)

® (BEIECTBA)




MeToanKa peLlleHna ¢ MOMOLLBIO COCTaBAEHUA
TabAMLbl ANA COCTaBAEHUA TMHENHOTO YpaBHEHMA

* BbluncnmnTte maccy HUTpaTa Kanusa (B rpammax), KOTopyto cneayet
pactBopuTb B 150 r pacTBopa ¢ maccoBoun aonen ston conn 10% ana
NoJly4eHusa pacTBopa ¢ maccoson aonen 12%. (3anuwmnte 4nmcao c
TOYHOCTbIO 0 AECATbIX.)

PacTBOp 1 PacTBOp 2 HUTorosnin
pacTBop
m (pacTBOpAa) 1501
® (BEIIECTBA) 0,1 0,12




MeToanKa peLlleHna ¢ MOMOLLBIO COCTaBAEHUA
TabAMLbl ANA COCTaBAEHUA TMHENHOTO YpaBHEHMA

* BbluncnmnTte maccy HUTpaTa Kanusa (B rpammax), KOTopyto cneayet
pactBopuTb B 150 r pacTBopa ¢ maccoBoun aonen ston conn 10% ana
NoJly4eHusa pacTBopa ¢ maccoson aonen 12%. (3anuwmnte 4nmcao c
TOYHOCTbIO 0 AECATbIX.)

PacTBop 1 PacTBop 2 HUrorosnin
pacTBop
m (pacTBOpa) 150 + X = (150 + x)
® (BeEIIEeCTBA) 0,1 1 0,12




MeToanKa peLlleHna ¢ MOMOLLBIO COCTaBAEHUA
TabAMLbl ANA COCTaBAEHUA TMHENHOTO YpaBHEHMA

PacTBOp 1 PacTBOp 2 HUrorosnin
pacTBop
m (pacTBopa) 150 + X = (150 + x)
® (BEIIeCTBA) 0,1 1 0,12

150*0,1 + x*1 = (150 + x)*0,12

15+x=18+0,12x
0.88x =3
x=3409~34




BapuaHTbl 3agaHna No 26

* Kakyto Maccy BoOJibl HaZ10 BbIapuTh U3 1 Kr 3%-HOro pacreopa
cylbdara HaTpus Aj1s 1ojaydeHus 5%-Horo pactBopa’?

* K 130 r pactBOpa ¢ maccoBou goneu comu 20 % nodasuim 14 r sTon
ke coi 1 16 mut Boabl. KakoBa MmaccoBas 1015 COJIU B
o0pa3zoBaBIIEMCS pacTBOpeE?

* Kakyro Maccy HUTpara Harpus He0OX0aUMO pacTBOPUTH B 200 I BOABI
IUTSL IOJIYYEHHUS pacTBopa ¢ MaccoBou poneu 20%”?

* CKOJIbKO rpaMMOB (POC(POPHOIN KUCIIOTHI CleayeT pacTBOpUTH B 800 T
2%-HOTrO0 pacTBOpa €€, YTOOBI MacCCOBas J0JISI KUCIIOThI CTajia PABHOU
6%? (3anMUIIMTE YHUCI0 C TOYHOCTHIO O LICIIbIX.)



MeToanKa peLlleHna ¢ MOMOLLBIO COCTaBAEHUA
TabAMLbl ANA COCTaBAEHUA TMHENHOTO YpaBHEHMA

* KaKylo maccy Boabl Hago BbinapuTb U3 1 Kr 3%-Horo pacTteBopa
cynbdaTta HaTpua ana nonyyvyeHma 5%-Horo pacrtesopa?

PactBOp 1 PacTBOp 2 HUTorossin
pacTBop

m (pacTBOpAa) 1000

® (BEMIeCTBA) 0,03 0,05




MeToanKa peLlleHna ¢ MOMOLLBIO COCTaBAEHUA
TabAMLbl ANA COCTaBAEHUA TMHENHOTO YpaBHEHMA

* KaKylo maccy Boabl Hago BbinapuTb U3 1 Kr 3%-Horo pacTteBopa
cynbdaTta HaTpua ana nonyyvyeHma 5%-Horo pactesopa?

PacrTBop 1 PacTBOp 2 HUrorosnin
pacTBop
m (pacTBOpa) 1000 - X (1000 —x)

® (BEIIeCTBA) 0,03 0 0,05




MeToanKa peLlleHna ¢ MOMOLLBIO COCTaBAEHUA
TabAMLbl ANA COCTaBAEHUA TMHENHOTO YpaBHEHMA

PacTBOop 1 PacTBOp 2 HUrorosnin
pacTBop
m (pacTBopa) 1000 - X (1000 —x)
® (BEIeCTBA) 0,03 0 0,05
1000%*0,03 — x*0 = 1000 x)*0,05

30 =50—-0,05x

0,05x =20
X =400



MeTO,ﬂ,MKa peweHnAa C NMOMOLWbHO COCTaBJIEHUNA
Ta6J'II/ILLbI ANA COCTaBJ/1IeHUNA JIMHENHOTO VPaBHEHWNA
* K 130 r pactBOpa ¢ maccoBoi gojeun conu 20 % nodaBunu 14 r ston

ke conu 1 16 mut Boabl. KakoBa MaccoBas noJid COJIU B
o0pa3oBaBIIEeMCS pacTBoOpe?

Pacreop 1l | PacrBop 2 | PacrBop 3 HUTorosuiu
pacTBop
m (pacTBopa) 130T + 14 + 16 (130 + 14 + 16)

® (BeIIeCTBA) 0,2 1 0 X




MeToanKa peLlleHna ¢ MOMOLLBIO COCTaBAEHUA
TabAMLbl ANA COCTaBAEHUA TMHENHOTO YpaBHEHMA

Pacreop 1l | PacrBop 2 | PacrBop 3 HUTorosuiu
pacTBop
m (pacTBopa) 130T + 14 + 16 (130 + 14 + 16)
® (BeIIeCTBA) 0,2 1 0 X

130*%0,2 + 14*1 + 16*0= (130 + 14 + 16)*x

26 + 14 = 160x

40 = 160x

Xx=0,25=25%



MeToanKa peLlleHna ¢ MOMOLLBIO COCTaBAEHUA
TabAMLbl ANA COCTaBAEHUA TMHENHOTO YpaBHEHMA

* Kakyto Maccy HuTpara Harpust HeoOxoagumMo pacTBOpUTh B 200 T BOAEI
IUTSL TIOJTYYE€HUS pacTBOpa ¢ MaccoBou noieun 20%?

PacTBOp 1 PacTBOp 2 HUTorosnin
pacTBop
m (pacTBOpa) 200 + X (200 +x)

® (BEIIEeCTBA) 0 | 0,2




MeToanKa peLlleHna ¢ MOMOLLBIO COCTaBAEHUA
TabAMLbl ANA COCTaBAEHUA TMHENHOTO YpaBHEHMA

PactBop 1 PacTBOp 2 HUTorosnin
pacTBop
m (pacTBopa) 200 + X (200 +x)
® (BEIECTBA) 0 1 0,2

200%0 + x*1 = (200 + X)*0,2

0+x=40+0.2x
0.8x =40
X =50




MeToanKa peLlleHna ¢ MOMOLLBIO COCTaBAEHUA
TabAMLbl ANA COCTaBAEHUA TMHENHOTO YpaBHEHMA

* CKOJIBKO TpaMMOB (POC(HOPHON KHUCIOTHI CaeayeT pacTBOPUTH B 800 T
2%-HOro pactBopa €€, 4To0bl MacCOBasl JI0JI KMCIIOThI CTajda paBHOM
6%? (3anuIIMTE YHUCI0 C TOYHOCTBIO JI0 1EJIbIX. )

PacrTBop 1 PacTBOp 2 Hrorosnin
pacTBop
m (pacTBOpAa) 800 T + X (800 + x)
® (BEIIEeCTBA) 0,02 1 0,06




MeToanka peweHWnA C NoMmouwbro COCTaBJ/IEHNA

Ta6J'II/ILLbI NNA COCTaBAEHUA IMHENHOTO VPaBHEHWA
PacTBOp 1 PacTBOp 2 HUrorosnin
pacTBop
m (pacTtBopa) 800 + X (800 + x)
® (BEIIEeCTBA) 0,02 1 0,06

800%0,02 + x*1 = (800 + X)*0,06

16 +x =48 + 0,00x
0,94x =32
X =34,0425... ~34




3 onbiTa 06y4eHUA cocTaBNeHNA OKUC/IUTESIbHO-
BOCCTAHOBUTE/IbHbIX peakuMii C NOMOLLbIO MeTOoAa

INEKTPOHHOIO banaHca

* OKncantenb — BeLECTBO (3N1eMeHT B COCTaBe 3TOro BeLLLecTsa),
NPUHUMatOLLLEE 3N1eKTPOHbl. CaMo OHO NpW 3TOM BOCCTaHaB/IMBaETCS.
CTeneHb OKUCNEHUS NOHMMKaeTCA.

* BocctaHOBUTENIb — BELLLECTBO (3/1€MEHT B COCTaBe 3TOro BELWECTBa),
oTaatolee anekTpoHbl. Camo OHO npu 3ToM oKkucnaetca. CteneHb
OKMUCNEeHNA NoBblaeTCA.

* OBB — okuncauntenb B3a1 (+) BoccTaHOBWUJICA

* BOO — BoccTaHOBUTENIb 0TAAA (-) OKMC/IMACA



HemoncTpaunonusiii Bapuant OI'D 2024 r. XUMMUA, 9 knace.  12/22

Yacrs 2

Hdna omeemoe Ha 3a0anus 20-22 ucnonssyume bJIAHK OTBETOB Ne 2.

Januwmume cHayana womep 3aoanua (20, 21 unu 22), a 3amem pazeépHymoli
omeem K Hemy. Omeemepl 3anucoviéaiime 4émko u pazodopuueo.

20

Hcnons 3yA MCTO/ JNCKTPOHHOI'O OajlaHC d, pacciaBblc

KO3 GUILIHEHTHI
B YPaBHEHUM pEaKlUM, CXeMa KOTOpPOii

CI'O::, T NH3 - CI'303 T Ng T HEO

OHpE,[I,EJIHTE OKHCJIIHWTC/b H BOCCTAHOBHTC/1b.




20 | Ucnonb3zys MeToja d3JeKTpoHHoro ©OanaHca, paccTaBbTe KO3 UIIMEHTSI

B YpaBHCHHH pCaKIIHH, CXEMa KﬂTUpUﬁ
CI'O::, T NH3 - Cl'gOg + Ng + HEO

OHPE,I[EJ]HTE OKHCJIUTCIIb H BOCCTaAaHOBHTCIIE.
IIpn nmojicuere nepexona

+6 -3 +3 0 AJIEKTPOHOB B 3JICKTPOHHOM
CrO; + NH; — Cr,03 + N; + H,O 6anaH13:e I/ICHOJIBByGI\I; [IPaBUJIO:
s _ - * 13 cTerieHn OKUCIICHUA
2Cr+3e-2 —Crp, |6 1
6 pPEATrUPYIOIIMX BEIIECTB
3 0 6 1 BBIYUTAEM CTEIIEHb
IN-3¢-2—-N; OKHCJICHUS POTYKTOB
peaKLyu!

2CI'O3 + 2NH3 — CI'103 + N;g + 3H;30
+6 — (+3) =6 — 3 =+3 (y xpoma)

-3 — (0) =-3 (y azoTa)

CrOs (Cr'™®) — oKHCIHTENB, BOCCTAHOBHIICS

NH; (N-%) — BocCTaHOBHTEID, OKHCIIHICS



3aganue 15 OI'D o xumuu, PUIIN:
OKHCJIUTEJIbHO-BOCCTAHOBHUTE/IbHbIE PEAKIINH

15 YcraHoBure COOTBECTCTBHUC MCIKIY CXeMOM [ponecca, I[IPOUCXOAAUICTO

B OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHOW peaklUHU, U Ha3BaHUEM 3TOro IIpoliecca:
K KaXJAOW Mo3uuuM, 0003HaYeHHOW OYKBOM, I[0JI0EpUTE COOTBETCTBYIOLIYIO
MO3UIUI0, 0003HAYEHHYIO UG POIA.

CXEMA ITTPOILIECCA HA3BAHMUE ITPOLIECCA
A §25 ¢80 1) okuciaeHue
b) H, — 2H" 2) BOCCTAHOBJICHHUE

B) O™ — O

3anuiuTe B TabiMIy BhIOpaHHbIE LIUGPBI 1101 COOTBETCTBYIOIIMMU OYKBaMHU.

AlBIB S2-28 —S° BOO - BoccTanoOBUTENE OTAAI (-) OKHCITHICS
OTBeT: H)’-1e:2 —2H" BOO — BoccTaHOBUTENE OTAAI (-) OKHCITHICS
Cr®+3e— Cr" OBB — oxuciuTens B35 (+) BOCCTaHOBUJIICS




3aganue 15 OI'D o xumuu, PUIIN:
OKHCJIUTEJIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUU

Bce BapmaHThbl 33aaHua 15 K O3 no xumum ¢ PUMU

YcTaHoBUTE COOTBETCTBME U BNULLUTE OTBET.
YCTaHOBUTE COOTBETCTBUE MEX/Y CXEMOW NpoLecca, NPOUCXOANALLEro B OKUCIIUTENIbHO-BOCCTAHOBUTENbHOW peakLun, 1 Ha3BaHNeM
3TOro npotecca: K Kaxgou nosuumm, 0bo3HavyeHHon BykBow, noabepute COOTBETCTBYIOLLYIO NO3NLIMIO, 0003HAYEHHYH LMD POA.

CXEMA TMPOLIECCA

A)N™ — N*3 +4 4 13 +3

6| g N*+1e —= N OBB — oxkucimTens B35 (+) BOCCTAHOBUIICA
B) Al - Al - i
B)C* - C* Al"-3e — Al BOO — BoccTaHOBUTENE OTAAI (-) OKHCTHIICS
HA3BAHME MPOLIECCA C*-8— C™ BOO — BoccTaHOBUTENE OTAAI (-) OKHCTHIICS

1) okucnexue
2) BOCCTaHOBINEHME

3anuwuTe B Tabnuuy BelOpaHHble LdpsI NoA COOTBETCTBYOLWMMY ByKkBaMM.
ABEB

» OTBeT:

Homep: 08724F



3aganue 19 EI'D nmo xumuu, ®PUIIN:
OKHUCJIUTEJIbHO-BOCCTAHOBHUTE/IbHbIE PEAKIINH

19 YcTraHOBHTE COOTBETCTBHE MEKAY YpPaBHEHHEM peakllHH M CBOHCTBOM 3JIEMEHTa
a30Ta, KOTOpOe OH MPOSBIIAET B 9TOH peaklHi: K Ka/J0H Mo3HIHH, 0003Ha4eHHOH
OyKBOH, 110/j0epHTe COOTBETCTBYIOLIYIO NI03HIIHIO, 0003HaYeHHYI0 HU(DpPOii.

YPABHEHHE PEAKIIHH CBOMCTBO A30TA
A) NHsHCO; = NH; + H,0 + CO» 1) aBnseTCH OKHCIMTEIEM
b) 3CuO + 2NH; = N, + 3Cu + 3H,O 2) sABISETCA BOCCTAHOBUTEIEM
B) 4NH; + 50, = 4NO + 6H,0 3) sBnSeTCH U OKHCIHTEIEM,

H BOCCTAHOBHTEJIEM
4) He NpOsBIAET OKUCIUTEILHO-
BOCCTAHOBHTE/ILHBIX CBOMCTB

3 4 3 +4
NILHCO; = NH; + H,O + CO, HeT n3MeHeHust CO
22 -3 0 0 Cu™ +2¢& — Cu’ OBB - okucauTeNIs B3I (+)
3Cu0 +2NH; = Np +3Cu+3H0 5N3 _35-2 5N BOO — BoccTaHOBHTENS OTIAN (-)
3 0 22 -2 N3 - 58 — N*2 BOO — BoccranoBurens otaan (-)
4NH; + 50, = 4NO + 6H,0 0Y+28°2—20% OBB - oxucmurens B3I (+)



CocTaBneHue ypaBHEHUU peaKkUuUn Ha
obpa3oBaHue conen B 8 Knacce. BeegeHue
NOHATUA aHrMAPUAbI KUCNOT.

1)

e, L) = R s :
o R ) MO EE W SRR .
H.O + Na.O = i :
N O = i s
PO, H.O (H36,) = .cmermnrenses ,
= RO T 6 T i _
2)

Co(OH), + P,0, (436.) - ........ .
CO, (u36.) + NaOH - .............
CaO + H,PO, (436.) - ............. ,
CO, + NaOH - .....ccuecvitreenen o
KOH (rop.) + ClO, - ......ccaceu. :
Ca(OH), (u36.) + P,O; - ......... .
KOH = 810, 5 oo )

COOEL b IN O R s aniasis ,

H.O + NO, (O = e e .
CLO. B0 = s 1
H.O +CQ, s s e

ClO. + H O (fop) — o s s
PO, (H0) - HO = e e ,
NO, + H,O (rop.) = .ccccvrereviaaee :
Al(OH ), +50, = oo cvmes O 4
H.SO, + MgO (130.) — .cccsieenn \
RO+ EIESC) b et s :
K,O + Zn(OH), = cccermerreinessannenes ,
INO. 3 NSOELES o oo :
SO, + ROUH 5 e e !
CUHOH), + CQL =3 it :
ClO, + NaOH (Z00h) =5 ocensamsnssson :

* AHTUOPWUADI -
XUMHnyecKkmne
coeAnHEeHuUs,
npoussoaHble
HeopraHNYEeCKnX m
OpraHUYecKux
KUCANOT,
obpasyrouwmecs
npu ux
Aernaparauumn.



CocTaBneHue ypasHeHUI peakLuymin Ha obpasosaHue
conew B 8 knacce. BeeaeHue NOHATUA aHrIMAPUAbI
KUCNOT.

e KaK NOHATb KAKOW aHrnapua,
COOTBETCTBYIOT KaKOM Kmucnorte?

1)

Se0, + H,0 = cooooeeeeeeeeeereeeeeeee ,
PO 4 HO * MpaBUNO: NPUCOEANHUTL oNpeaeneHHoe
H’ 0 + N; 0 _) """""""""""""" : KOJINYECTBO MONEKYN BOAbI.
Nzo +H 2() . S e eiiCTBME MOXHO BbIMOAHUTL B CTONBUK.
P.O. + H.O (436.) = Mo maTemaTMyecKMm npasuaam.

: ; 0) L o
H,O + SO; = cvrercrreeeeaenn, .., * Wcknoyerne: NO, - obpasyet cpasy age

KUCNOTbI.
Se | O, P, | Os N2 | O3 P> | Os S
H, O H, O H, O 3 * Hyss O123 H,
H, | Se | O3 H, | P, | Og H> | N2 | Oy He |P2|Og Hy| S
H | P |O; H | N | O H; P | O4




3aaaHnAa El2 no xumunu, roe BcTpeyaeTcA
NOHATUE aHTnAPUA.

58 | TunSNe 37849 [ © (1 i

Cpeau npeanoXeHHblx hopMyn/Ha3BaHWIA BeLeCcTB, pPacnosioXeHHbIX B MPOHYMEpPOBaHHbIX Adelikax, Bblbepute dopmynsl/HazBa-
HWA: A) KWCNOTHOro okcuaa; B) ocHoBHOM conun; B) ABYXOCHOBHOW KUCNOTHI.

1. NaHSO, 2. AzoTuctasa kuc- | 3. CepHblil aHrua-
nota pua
4. Be(OH)2 5. H,SOs5 6. PO,
7. N,O 8. Nmapokcokapbo- 9. Fey0:
HaT MapraHua

3anuwuTe B TEIffrﬂHLl,‘:,Jr HOMepa AYeeK, B KOTOpPbIX pacnonoxeHbl EblﬁpEHHbIE EelWlecTBa, No4 COOTBETCTEBYHOWHMK 5","KBEIMH.



3aaaHnAa El2 no xumunu, roe BcTpeyaeTcA
NOHATUE aHTnAPUA.

59 | Tun5Ne 37883 [ O (1) i

CpeaAn npeanoXeHHblX GopMyn/Ha3BaHWW BeLlecTB, PacrofoXeHHbIX B NMPOHYMepoBaHHbIX A4Yeilkax, ebibepute dopmynbl/Ha3Ba-
HURA: A) Heconeobpazyrwlwero okcuaa; B) ageoliHOW conu; B) aMmdoTepHoro ruapokcuaa.

1. FeSO,.TH,O | 2+ ASOTUCTBIN aH- 3. Sr(OH),
rMApUA
4. Becenswuii ras 5. CaOCl, 6. Be(OH),
7. NILCIO, 8. AnroMokanue- 9. M,SO.
Bble KBacLbl

3anvwnTe B TEIGHHLL‘,-" HOMepa AYeEeK, B KOTOPbIX pacnonoxeHbl EblﬁpEHHbIE BEelecTBa, Nog COOTBETCTEBYHOWMMK 5YKBEIML'I.



CocTaBneHue ypasHeHUI peakLuymin Ha obpasosaHue
conew B 8 knacce. BeeaeHue NOHATUA aHrIMAPUAbI

KUCANOT.

* [MpaBnao paboTtaeT U Haob60poT. MOXKHO BblYECTb COOTBETCTBYIOLLEE
KOJINYEeCTBO MOIEKY/1 BOAbl, YTOObI MOHATb, KAKOM aHrMapua,

COOTBETCTBYET 3TOMN KUCNOTE.

2% Hyxy
H,

NI*Z

H, | C | O 2% HS*E Pl*l 04*2
H, O 3* Hoxs O1%3
- # P, | Os

N>
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