MuHucTepcTBO 00pa3oBaHus M HAYKu YP
AOY IO YP «AHcTUHTYT pa3BUTHSA 00pa30BaHUA»
MynununaabHslii 3tan BCOIL no xumun 2024-2025 y4yeoHblIii roa
r. L:xxeBck
8 kiacce

Maxkcumanvroe koauuecmso oannos — 90 danoe

Pewenue 3a0auu Nel

bykel: B, C, I, E, O, E, T, B. .o, 8 x 0,5 6amaa = 4,0 6a/10B
CnoBO — BEIHIECTBO ....cutiiiiiiiiic ettt sannrane e e e e e 0,5 6aaa
XuMHsI — HayKa O BEIIeCTBaX, MX CBONCTBAX M MPEBPAICHUSX BEIIECTB APYT
15301107 - F PO 0,5 6ana
160 (57 (5] 6 M AN <2 1 1 | (R 1,0 6ann
DIIEMEHT B — MAPTAHEIL. ....cciiiiiiiiiiie it 1,0 6asn
161 (50533 § W O 14 7 (61 (0] 010 )1 CH PSP POPPPPP 1,0 6aan
[lycts macca BemectBa KiMn,O, — 100r, cnemoBarensHo, M(K)=39,59r,

m(Mn) = 27,92 r, m(0) = 32,49 .
Paccuutaem KOJIMYECTBO BCUICCTBA KAXKIAOI'O 2JICMCHTA.

N(K) = m(K) / M(K) = 39,59 : 39 = 1,015 MOJIB...cvervveriieiiee e e siee s 0,5 6anna
N(MnN) =50,76 : 55 = 0,5076 MOIIb.......cccivreiireiiieiiteeecieeesre s eree st 0,5 6ay1a
N(O) = 32,49/ 16 = 2,031 MOJIIB ...uvveeiuieeiiieeiieestee st e e etee e stee e sre e e et e e e aneas 0,5 6ay1a
N(K) :n(Mn) :n (0)=1,015:05076:2,031=2:1:4..cccccvviviiiireiiecrnnnn, 0,5 6anaa
®dopmyna BemecTBA: KoMNO.....ovvviiiiiiiiiiii i 0,5 6asi1a
HAa3BAHME — MAHTAHAT KATTH . ..cevuueeeeeetseeeeessnsseesessnsessesssnssessssnnssssessnnssesessnnns 0,5 6asi1a
KoMnOy4 + 8HCI = 2Cl; + MNnCl, + 2KCl + 4H20 v, 2,0 0ana
A. Peakius sBiseTCsS OKHCIUTEILHO-BOCCTAHOBUTENIBHOM, T.K. dneMeHTsl Mn u ClI
A3MEHSIOT CTEIIEHU OKUCIICHUS B XOHE PEAKIIMM ....eevvvveeeeeeeeeesssnnnnnnnneeneeesssnnnns 1,0 6ana
B. Oxucautens — KoMnOs (MN'0) v, 0,5 6anna
BoccranoButeb — HCI (C) .o, 0,5 6anna
B. 2CI--2e=ClI° 2

Mn*® + 48 = Mn*? L 2,0 0ana
I'. Cl, ObuT IpUMEHEH B KayecTBe OOEBOTO OTPABIIAIOIIETO BEIIECTBA ........ 0,5 6amna
JI. HWcmonp3oBaau MapiieBble MOBS3KH, CMOYCHHBIC CYIb(OUTOM HATpHS (THOCYIb-
(daTom), KOTOPBIN 3aJIEPKUBAIT XJIOP U HEUTPATTUZOBAI €T0 ...eeeuveeervererieeenene 0,5 damna
Cly + NasSO3 + HoO =NasSO4s + 2ZHCH ..o 2,0 6as1a

TATOT0 32 BAMAMY .......eeiiiiiiii ettt e e 20 0as10B



Pewenue 3aoauu Ne 2

1. 3akaxaoe BepHO omnpezeneHHoe BerecTBo B Tabdmuie 1 (A-XX)
..................................................................................................... 7 x 1,0 6axa = 7,0 6a110B
2. BwiOpanbI CIUPTHI ¢ MEHBIIMMH MOJISIPHBIMUA MaCCaMH

CH30H, CoHsOH ... 2 x 1,0 6aa1 = 2,0 6ayi1a
A. 3amemenue aromMa Bojgopoaa B rpynme OH, wucxons wu3 MONSPHOCTH
(6323 ] (R 1,0 6aan
b. CocraBneHbl ypaBHEHUS peaKIUA:
2CH30H + 2Na = 2CH30NA F Ho covnoiiiieeeeee et e e e e eee e e 1,0 6aan
2CoHs0H 4+ 2Na = 2CH50NA F Hoeveeeeeeeeeeeeeee ettt 1,0 6ana

Pacuer xonmuectBa atomoB Bogopoaa: N(H) = N/ Na =3,01 - 102/6,02 -10% =
= 0,5 moub, ciemoBaTelibHO MOJIeKYJT Bogopoaa N(H;) = 0,25 Moik.............. 2,0 0ay1a
[TycTh B UCXOIHOM CMECH CIIUPTOB X MOJIb METaHOJIA M y MOJIb 3TaHOJIA.
CocraBiieHa CUCTEMa YPaBHCHHH, OIIPeIeIICHbI 3HAUCHUS X U -
0,5x + 0,5 =0,25 x = 0,2 moiup
32x + 46y = 20,2 y = 0,3 moJ1b

PaccunTaHbl Macchl CIIMPTOB M X MACCOBBIC JOJIH:

M(CH3OH) =n x M = 0,2mo116 % 32 r/mMmoib = 6,4 T

m(C,HsOH) =n x M = 0,3momb % 46 r/moas = 13,8 T

m(cmecu) = 20,21

®(CH30H) = m(CH30H) / m(cmecn) = 6,4 r/ 20,2 r = 0,317umm 31,7%
o(C,HsOH) = 13,8 r/ 20,2 r = 0,683 un 68,3%

B. Hammcano ypaBHEHME peakiud BOCCTAHOBIICHUS  KEJIE3HOM  OKAJIMHBI
BogopomoM:  4Hjy + Fe30s = 3Fe + 4H 0. 3,0 6ay1a
n(Hy) = 0,25 momns, caegosatensuo N(Fe) = 0,1875 mob,

m(Fe) = 0,1875 moib X 56 /MO =10,5 T..vvoviiiiciii e 1,0 6aan
I'. MeraHon ype3BbIYAHO SJIOBUT, MPUEM BHYTPh 5-10 M IPUBOIUT K CIIENOTE,
30 MJ1 — K CMEpPTH, ITAHOJI HETATUBHO BIIUSET HA MHOTHE OPraHbl YeJIOBEKA, HEPBHBIE
KJIETKH U MOXKET MPUBECTH K CEPHEZHBIM 3200JICBAHMSIM .....ocvvveeereernreennneeennnes 1,0 6aan

TATOT0 32 BAMAMY .......eeiiiiiiiiiie et e e 25 dasioB



Pewenue 3aoauu Ne 3

3anuineM TePMOXHUMUYECKOE YPAaBHEHUE PEAKIINU:

2A1,05; = 4Al + 30, — 7182 0 5 < 1,0 6aaa
[Tpu paznoxxennn 2 moab Al;O; u obpazosanus 4 mons Al pacxomyercst 7182 xJIx.
HaxomnMm KoIM4ecTBO BEMIECTBA M MAcCy OKCHA AFOMHUHUS, TPEOYyeMOTo Ui apKu
OJTHOTO MapHUKA.

2 moab Al O3 — 7182 xJIx

x moub Al,Oz — 6,65 x 10° xJIx

X =2 %X 6,65 X 10°/ 7182 = 185 MOIIB svveeerreeereeseeeseeesesieessieesseeeseresssresssieeses 2,0 6as1a
M(AI,O03) =n x M = 185 monb X 102 r/Mob = 18870 T ....ccvvveviieiiee e, 0,5 danna
Brraucium KoJIM4ecTBO BEMIECTBA U MACCY MMOTYYEHHOTO ATFOMUHUS:

N(Al) =2 x n(Al,03) = 2 X 185 MOJIb = 370 MOJIB ..veeeivveeciee e eciee e ctie e 1,0 6aa
M(Al) =n x M =370 monb X 27 1/M0O7B = 9900 T'...oeeviiiieicie e, 0,5 6ay1a
Macca napnuka c tienkoit coctasut: 18870 r + 2310 r = 12300 r (12 xr 310 r)
......................................................................................................................... 0,5 6aag1a
Peakiuu paznuyaior — 3K30TepMUYECKUe (C BBIJICJICHUEM TEIJIOThI) U dHIOTEpMHYE-
CKHUE (C IMOTIIOMIEHUEM TETIIIOTBI) .veevveevresseessrraseeeseessessseesseesseessesssessseenseesses 0,5 das1a
Peakriust 3eKTPOXUMUYECKOTO Pa3I0KEeHUS OKCHIa aTIOMHHHS — SHIOTEpMHUUYCCKAs
........................................................................................................................... 1,0 6ann
n(Na):n(F)=x:2z=1:2

n(Na) : n(Al)=x:y=3:1

n(F):n(Al)=6z:y=6:1

x=3;y=1;z=06. Dopmyna kpromuTa NazAIFg........ccccovriiriiiiiniiiiieiennn 2,0 6asa
Oxcua amoMHUHHS TPOSBIISAET AM(POTEPHBIE CBOMCTBA «..vvevvveeesveeereeesneeeninens 0,5 dana
AlLO3 + BHCI = 2AICI3 + 3HoO 1,0 6ana
Al;O3; + 2NaOH = 2NaAlO; + HyO (IIpH CIUTABICHUM) ....vvevveeveeeveesieesieesnnns 1,0 6aa
N B pactBOpE

Al;O3 + 2NaOH + 3H20 = 2Na[AI(OH)4] ..eoivveieiieieiieeceee e 1,0 6ann

XJa0pua  adlOMUHUS, AIOMHUHAT HaTpus (TETparuapoKCOATIOMUHAT HATPHs)
................................................................................................ 2 x 0,5 6amma = 1,0 6aaa
[lepBbie MeTonbl OBUIM OCHOBAHBI HA BOCCTAHOBJICHMM MeETaljla U3 COJel
METaNIMYECKUM HaTpUeM, KOTOpPbIM Torga ObLI JOBOJBHO JOpOr M HEyJoO0eH
B pab0OTe — OH JIETKO BOCIIAMEHSJICS MPU KOHTAKTE C BOJAOMW, a MHOT/Ia — U 3aropajcs
IIPOCTO HA BOBILYXE. eriiiurrerisiiurrersssssrsesssssssrnssssssnsnssssssssrsssssssssnrssssssssnnsssssans 0,5 danaa
Kpome Toro, nnsi monydeHust alnrOMUHHS TPeOOBAJIOCh MHOTO 3JEKTPOIHEPrHH, a B
XIX Beke UCTOYHUKOB €€ OBLIO MaJIO M CTOWJIA OHA OYEHB JIOPOTO. ............. 0,5 6aas1a
Taxoxe Bbicokas 1leHa ObuTa 00YCIIOBJICHA TEM, YTO aIIOMUHUN B MPUPOJIE HE BCTpE-
YaeTcs B YUCTOM BUJE, B OTIIMYHE OT CEPEOPA M 30TIOTA. ..vvvrveervreiririrennreanens 0,5 6anna

HITONO0 32 3AMAUY......ooiiiiiiiiiii et 15 6aa0B



Pewenue 3aoauu Ne 4

1. KoauuecTBo 37€KTPOHOB B CTAOMIBHOM HOHE X cocTaBisieT 2 +2+6+2 +6 =18

................................................................................................................................... 1,0 6aaa
2. W3 cxeMbl BUAHO, UTO 3TO ABYX3apsSAHbIN KaTuoH. T.e. anmemeHT X comepxut 20 smex-
TPOHOB — 3TO KATBITHH Ca. ..viiiiiiiiiiiiii ittt 1,0 6anaa
(OF 1 S o P OF:| o D YT 2,0 oajL1a
A — TUIPUIT KATIBITHST «veeeivveieaiieeesteeesasseeeaasseaesasseeesasssesssseeesasseessassseesasseessnseeanns 1,0 6aaa
(O T S O IR G- 1 O D XTI 2,0 0as1a
(B &1 (0 0) 201 (85621 4 51175 SR PP PROPRRRRRIS 1,0 6ana
2C2 1 02 > 2CA0 ... e 2,0 0an1a
[ @RGY (o3 01 G0 (2 11036 0 5 CRUUTTR TP 1,0 6ann
CaH; + 2H20 — Ca(OH)2 + 2ZH2T oo 2,0 0as1a
Ca(OH), + 2HCI — CaCly + 2H20 ... 2,0 0as1a
Cal + 2HI — Cala + H20 ... et 2,0 6a1a
Cal, + PbCl, — CaCl, + Pb|2l ......................................................................... 2,0 oaJjL1a
BemecTtBo C: CaO —HETAIIEHAS FBBECTD ..vvvuvriiirrrieeierriieesesrisesssssineesssssnnns 0,5 6as1a
X(OH); — rameHast U3BECTh (M3BECTKOBAS BOA) ...uvvvvreesrrrrrreessssrneeeesssssneneennns 0,5 6as1a
TATOT0 32 BAMAMY .....oooiiiiiiiiiie ettt ettt e st e e st e e e sba e e e e bn e e e snbne e e anreee s 20 0ama
Pewenue 3a0auu Ne 5
1. X — XHIKUN METaILI CEPEOPUCTOTO IBETA — PTYTh, HZ..vvvv v, 1,0 6aan
Y — mnpocroe BemecTBO, ra3, B KOTOPOM BCIIBIXMBaeT TIICIOIIAs JIy4YUHKA,
127 (o1 (0] 10 )1 (0 SRS PRPRRP 1,0 6ana
CrnenmoBaTenbHO, U3 Ma3H BeIICTUIN OKCHI PTYTH, HZxOy..ovvviviviiiiiiciie, 1,0 6aan
YcranoBieHue GopMyIIbL:
m(O) = 0,868 — 0,804 = 0,064 r
m(Hg) = 0,804 r
n(Hg) = 0,804 / 201 = 0,004 moin
n(0) = 0,064 / 16 = 0,004 moin
x:y=0004:0,004=1:1
bopmysia OKCHUAA HYO ......ooiiiii s 3,0 6a/1a
2. HOO 5 2ZHQ F Ot 1,0 6aan
PEAKIIMSA PABTIOMKEHMS .....oeeieeeeeeee e e e e e e e e e e e s s s e e e e e e e e e s s snnnnrnneeeeeeeeseanns 1,0 6ana
3. HgO + 2HCI — HGClat HoO .o 1,0 6aaa
HQO + HSO4 — HYSO4 + HoO oo 1,0 6amn

TATOTO0 32 BAMAMY ...ttt e e s s e e s annn e e e e e annes 10 6a10B



