Pemennsi 1 KpuTEepUM OLEHUBAHMS PAOHHOIO0 3TANA BCEPOCCHICKOM OJTMMIINABI
IIKOJbHUKOB M0 XUMMHU B 2025/26 yueOHOM roay

Teopernyeckasi yacTb
9 Kuace
Nel
I BapuanT

Pemenue:
1. Onpeoenenue snemenma X:
Ob6mas hopmyna okcuga MxOy.
Ero monsipras Mmacca MO>keT ObITh BhIpaXkeHa Kak (X*A + y*16), rne A — MonsipHas macca
HEM3BECTHOTO AJIeMeHTa X.
Bripazum copepikanme KHCIOpoa B okcue Kak 16*y/(x*A +16*y) = 0,2227
Ortkyna noirygaeM, uro A*x/y = 0,7773*16/0,2227 = 55,845 r/monb

HpoaHaJmanpyeM BO3MOKHBIC BAPpUAHTDBI

x/y | Okcun | A C)

2:1 | 520 27,92 | 26,982(Al) | He moaxoasT 1o BaJICHTHBIM COCTOSTHUSIM
28,086(S1)
2:2 | 90 55,845 | 55,845— Fe | Ilogxomut

2:3 | 2205 | 83,77 | 83,8 (Kr) WNuepTHBIii ra3

2:4 | DO, 111,69 | 112,41(Cd) | Kanmuii He oOpa3yeT quokcua

2:5 | 9205 | 139,61 | 138,91(La) | EnuncTBeHHast ~ MOJNIOKHUTENbHAS ~ CTETCHB

OKHCIIEHUS JJaHTaHa paBHa +3

2:6 | D03 167,54 | 167,26(Er) | EquncTBeHHas  MONOXWUTENIbHAs  CTENEHb

OKHCIIeHHsI 3pOust paBHa +3

2:7 | 2207 | 195,46 | 195,08 (Pt) | [InaruHa HE 0Opa3yeT TaKOTO OKCHIA

2:8 | 904 223,38 | 223(Fr) EnuHcTBEHHas  MOJNIOKUTENbHAs  CTENEHb

okucneHus ppanuus +1

Taxum o6pazom, X — xenes3o.
2. JKenezo takxke obpasyer okcup FexOs - okenn xenesa (III), sxene3Hslit Cypuk, reMarur,

KpOKYc, KoJbKkoTap. Kpome Toro, xene3o obpasyet okcun — FesOq4 - okcun xenesa (ILIID),



okcup amxenesa (III) - xemneza(ll), 3akuch-OKUCH Keme3a, JKelle3Hask OKaJIMHA, MAarHETHT,
MAarHUTHBIN JKEJIC3HSIK.

3. CocraB Fe>Os paccuutsiBaercst u3 cnenyrommx gaHHbix: M(FeO3) = 55,847*2 +16*3
=159,69 r/mons  w(Fe) = 69,94% w(O) =30,06%. CocraB Fe;O4 paccuntsiBaeTcs U3
cnenyromux nanueix: M(FesO4) = 55,847*3 +16*4 = 231,54 r/mons  w(Fe) = 72,36%
w(0) =27,64%

4. Vpaenenus peaxyuii:

FeO + 2HCI1 = FeClL, + H,O

FeO + 2HI = Fel> + H,O

Fe>O3 + 6HCI = 2FeCl3 + 3H,0

Fe;Os + 6HI = 2Fel, + 1> + 3H,0

Fe304 +8 HCI = FeCl; + 2FeCl; + 4H,0
Fe304 +8HI =3Fel> + I» +4H,0

II BapuanT

Pemenue:
1. Omnpenenenue >1eMenTa X:
O6mas popmyna okcuga MxOy.
Ero monsipHas Mmacca MOKeT OBITh BhIpaKEHA Kak (X*A + y*16), rne A — MoisipHas Mmacca
HEN3BECTHOTO JJIEMEHTa X.
Beipasum coneprkanue kuciaopona B okcuzae kak 16*y/(x*A +16*y) = 0,3006

Otkyna nmomydaeM, uto A*x/y = 0,6994*16/0,3006 = 37,227

[Ipoananu3upyem BO3MOKHBIE BAPUAHTHI:

x/y | Okeun | A C)
2:1 | 320 18,614 | 18,998 (F)
2:2 | 90 37,227 | Cl-Ar He nonxomut

2:3 | D203 | 55,84 | 55,845 (Fe) | [lomxomaut
2:4 | 90, 74,45 | 74,992 (As) | Mpimbsik He 0Opa3yeT THOKCUAA
2:5 | 9205 93,07 |92,906(Nb) | [lentuzupyercss pa3zd. HCI, HO He

pacTBopsieTcs, MOCKOJIbKY SIBJISIETCSI

KHCJIOTHBIM OKCHJIOM

2:6 | D03 111,68 | 112,41 (Cd) | Crenenu okucienus +6 y kaamus He ObIBaeT
2:7 | 9207 | 130,29 | 131,29 (Dy) | He obpasyet Takoii popmbl okcHia




2:8 | D04 148,91 | P3O He nocturaror creneHu okuciaeHus +8

Takum o6pazom, X — xkenes3o.
2. XKenezo oopaszyer okcup FeO - okcun xenesa (1), 3akuck sxenes3a, BIOCTUT (B TEXHHKE).
Kpowme Toro, xene3o odpazyet okcua — FesO4 - okcn sxenesa (ILII), okeun quxenesa (111)
- sxene3a(ll), 3akuce-oKuCh Kelesa, Keae3Hast OKaJlMHa, MarHETUT, MArHUTHBIN JKEJIE3HSIK.
3. CocraB FeO paccuutsiBaeTcs u3 ciaeayromux nanHeix: M(FeO) = 55,847 +16 =71,845
r/mons w(Fe)=77,73% w(0)=22,27%. Cocras Fe;O4 paccunTbiBaeTcs U3 CIEIYIOMINX
naHHbiX: M(Fe304) =55,847*3 +16*%4 =231,54 r/mons  w(Fe)=72,36% w(0O)=27,64%
4. Vpaenenus peaxyuii:
FeO + 2HCI1 = FeCL + H,O
FeO + 2HI = Fel, + H2O
Fe>O3 + 6HCI = 2FeCls + 3H,0
Fe>Os + 6HI = 2Fel, + I, + 3H,0
Fe304 +8 HCI = FeCl; + 2FeCl; + 4H,0
Fe304 +8HI =3Fel, + I» +4H,0

PexoMeHaanuu K olleHHBAHUIO:

1. Omnpenenenne X (C pacyeToM U aHATH3OM) 2,25 6amna
2. Bropoii u TpeTuii okcua: Gpopmyna u coctan ITo 0,25 Oamma I KaXIoro
COCTaB okcuaa = (0,5 Gamia

3. Haszpanus (6 Ha3BaHuil — no ogHoMy TpuBHaneHoMy U [lo 0,25 OGamnma myig  Kaxaoro

no onnomy UIOITAK — mo 0,1 6anna) okcuaa = (0,75 6anna
4. Peakunu ¢ HCl u ¢ HI (Bcero 6 peakuuii, kaxxaasi mo 0,25 1,5 6ama
6aa)

HUTOI'O: 5 6amioB

Ne2
I BapuanT

Pemenue:

HewnsBecTHbIN 371eMEHT D JIETKO HAWTW MO JaHHBIM O €ro coiep:kaHuu B okcujae. CornacHo
YCIIOBHIO, MaccoBasi 10J1s1 kuciopoaa cocrasisier 60%. IlycTh BaleHTHOCTD JieMeHTa D paBHaA n.
Torna dopmyna okcuaa 0.

&n/(M(J) + 8n) = 0.6;



M(Q)=5.33n

[Tpu n = 6, M(9) = 32 r/M0OIB, UTO COOTBETCTBYET CEpE.

Torna BemectBa 2 U 3 — okcuibl cepbl SOz U SO3, COOTBETCTBEHHO

[Ipocroe BemectBo 1, oOpasytomiee ruapun — Bogopoi. BemectBom X, U3 KOTOPOro MOXHO
MOJYYUTh KaK BOJOPOJ, TaK U CEPHUCTBIN Ta3, IBISIETCS CepHasi KUCI0Ta; MAacCoBast 10Ji CEPhI B
Helt cocraBuseT w(S) = 32/98 = 32.65%, 4TO COOTBETCTBYET YCIOBHIO.

B3aumogeiicTBue Tupuia MeTauia ¢ KUCIOTHBIM OKCHJIOM JOJKHO MPUBOAUTH K 00pa30BaHUIO
comu. Metaim aByxBaneHTHBIA, coib — MSOs umm M(HSOs),. O603Ha4MM aTOMHYIO Maccy
MeTaia 3a X. Torna B ciiydae cpeqHeil conu moayyaem:

w(S) =32/(x +96) = 0.2735 x = 21 r/M0OIb — TAaKOTO METaJJIa HET

B ciyqae kucnoi conu

w(S) =64/(x + 194) = 0.2735 x = 40 1/MO0Jb, YTO COOTBETCTBYET KaJIBbIHIO

/ H, — CaHZ\

H,50, Ca(HSO,),— Ca(NOy),

\Soz _so, /

YpaBHEHHUsI peaKkIuil:

1) H2SO4 (pa36) + Zn = ZnSO4 + HaT (MOXKHO JIpyTOit MeTas)

2) H> + Ca = CaH; (narpeBanue)

3) CaHz + 2H2S04 = Ca(HSO4),; + 2H2?1

4) Ca(HSO4)2 + Ba(NO3)2 = BaSO4| + Ca(NO3)2 + H2SO4

5) 2H2S04 (kon1) + Cu = CuSO4 + SO21 + 2H>0 (MOXHO qpyroit MajJO0aKTHBHBIH METAILT)
6) 2502 + Oz = 2803 (V20s, HarpeBaHue)

7) SO3 (u36) + Ca(OH)> = Ca(HSO4)2

111 BapuaHT
Pemenue:

HewnsBecTHbIN 21€MEHT J JIETKO HAWTH MO JAHHBIM O €ro cojepkaHuu B okcujae. CommacHo
YCIIOBHIO MaccoBas J0Js1 Kuciaopona cocrarisieT 61.2%. [lycTs BaleHTHOCTH dyieMeHTa J paBHA
n. Torma popmyna okcuaa I0n.

8n/(M(9) + 8n) =0.612;

M) =5.07n

[Tpu n =7 M(Q) = 35,5 r/mMmob, 4yTO COOTBETCTBYET XJ10pYy. Bemectso 2 — okcup Cl207.



[Ipoctoe BemecTBO 1, oOpa3zyromiee ruapug — Bomopoa. BemectBom X, W3 KOTOPOTO MOXKHO
MOJIyYUTh KaK BOIOpoOZ, Tak U okcup xyopa(VII), sBnsercs xjopHas KUCIOTa; MaccoBas 10Js
xyiopa B Helt coctapisier w(Cl) = 35,5/100,5 = 35,32%, 9T0 COOTBETCTBYET YCIOBHIO.

MeTtamt M OTHOCHUTCS K IByXBaJICHTHBIM METaju1aMm, T.K. 00pazyeT nuruapui. Torna ocHoBanue 4
SIBJISIETCS TUJIPOKCHUJIOM JIByXBaJI€HTHOTrO MeTajuia. CripaBelyInBO COOTHOIICHUE:

MM)/(M(M) + 34) =0.4138 M(M) = 24 r/M0IIb, UCKOMBII METAJIIT — MAarHUH.
H, —MgH,

HClo, Mg(OH),—— Mg(NO,),

.

1) 2HCIO4 + Zn = ZnSO4 + Ha21

2) H» + Mg = MgH; (narpeBanue)

3) MgH> + 2H,0 = Mg(OH)2 |+ 2H21

4) Mg(OH), + 2HNO3 = Mg(NO3)2> + 2H,0

Cl,0;4 * Mg(ClO,),

5) 4HCIO4 (konn) + P4019 = 2C1207 + 4HPO3 (nomycTuMBbI aabTepHATHBHBIC BAPHAHTHI)

6) C,O7+ Mg(OH)2 = Mg(ClO4)2 + H2O

7) Mg(ClO4), + 2NaOH = Mg(OH)2| + 2NaClO4 (MOXXHO Ipyryro IIENO0Yb WU THAPOKCH]I
aMMOHUSI)

PexoMeHaanuu K olleHHBAHUIO:

1. Ornpenenenue nemMeHTa J 1 Gamn
2. Ornpenenenue BemecTBa X 0.5 6anna
3.  VYpaHenus peakiuii o 0.5 Gamia 3.5 Oamn

[Tpu orcyrcTBUYM KO3 GUIIMEHTOB YpaBHEHHE peakiiuu oleHuBaercs B 0.25 Ganna

HUTOI'O: 5 o6ax1oB

Ne3
I Bapuant

Pemenue:
1. 3anumieM ypaBHEHHE MPOTEKAOLIEH peaKIUN:
M + nHCI - MCl, + n/2H2?
2. Macca xJ10poBOIOpOJA B pacTBOpE:

m(HCI) = 146,040,1 = 14,6 (r).



3. Macchl BBIIECIHUBIIETOCS BOIOPO/Ia U KUCIOTHOTO OCTaTKa:
m(Hz) =14,6+(1/36,5) = 0,4 1;
m(Cl) =14,6 — 0,4 = 14,2 (7).
4. Ilyctb a r — Macca HaBecKd MeTaiia. Toraa Macca pacTBoOpa oclie peakiuu:
m(p-pa) = 146,0 + a — 0,4 = (145,6 + a) (7).
Maccy HaBeCKM HaXxOAUM U3 COOTHOILIEHUS:
(a+14,2)/(a + 145,6) = 0,1517.
Otkynaa=9,3r1.
5. U3 ypaBHeHHS peakllUd MOXKEM YTBEPKIaTh, YTO
npu peakuuu 9,3 r metanna Beigenserca 0,4 r Bonopona,
a IpH peakuu A r X T BOIOPOJA.
6. Ortkyma A =23,25x
7. HMmax=1(4=23,25 r/monb — 6mmkaiimmii Na (22,99 r/Monb), OTIn4ue ot
JeicTBUTENbHON Maccel 6omee 1%, 1a u ¢ KucnoToit oH pearupyet OypHO); ipu x = 2 (4
= 46,5 r/momnb — Ommkaiimii Ti (47,87 r/MOIb — B peakIiuu ¢ XJIOPOBOIOPOTHOM
KHCITIOTOM 00pa3yeT TPUXJIOPH, a He TUXJIOPU, pacTBOp (PHOJIETOBBIH; oTnuune 2,9% )
st x =3 (A = 69,75 r/monb — ommxkaimii metamt — Ga (69,724 r/Monb; oTau4ne
0,3%)
8. OTBET: rammii; m(Ga) =9,3r
9. DnekrponHas koHpurypauus aroma: 1s*2s*p®3s2p®d!®4s?4p! ; nona: 1s*2s*p®3s2psd!?
10. Atom ramnmst conepxut 31 npotoH, 31 aneKTpoH.
11. Peakuus 2Ga + 6HCI 22 GaCls + 3 H2f Bo3MOXHa 3amuch peakiyu ¢ APOOHBIMU
ko3 punrienTamMmu
II Bapuanr
Pemenue:
1. 3anumieMm ypaBHEHHE NPOTEKAIOIIEH peaKuu:
M + nHCI1 - MCl, + n/2H21
2. Macca xJI0poBOJOpOJA B PacTBOpE:
m(HCI) = 182,5+0,1 = 18,25 ().
3. Maccel BbIACTUBIIETOCS BOAOPOA U KUCIOTHOTO OCTaTKa:
m(H2) =18,25+(1/36,5) = 0,5 1;
m(Cl) =18,25-0,5=17,75 (1).
4. Ilycte a r — Macca HaBecku MeTaia. Toraa Macca pacTBopa IOCIIe PEAKIUH:
m(p-pa) =182,5 +a—0,5=(182,0 + a) ().

Maccy HaBC€CKH HaXOJIWM U3 COOTHOIICHHA:



(a+17,75)/(a + 182,0) = 0,2543
Otkyna a = 38,26.
5. U3 ypaBHEHUS peakLUU MOKEM YTBEPKAATh, 4YTO
npu peakuuu 38,26 r metaiia Beiaensercs 0,5 r Bomopona,
anpu peakuuu AT X T BOAOPOAA.

6. Otkyma A =38,26 x

7. Hnax=1 (4= 38,26 r/monp) omuxaiimmit metamt K — 39,098 r/moib; oTimyune ot

JeNCTBUTENBbHOM Macchl Ooree 2%, KpoMe TOro, Kainuii OypHO pearupyer ¢ BoJoi) x =2

(4 = 76,52 r/monn)- Takoro Metaiuia Het; s x = 3 (4 = 114,78 r/mons) metamn —

unuii 114,82 r/mons otimuune B 0,05%)

8. OTBET: unauii (In); macca 38,26 ¢

9. DnekrponHas koHpurypamus aroma: 1s*2s*p®3s2p®d!®4s’pSd!?5s? 5p!; moma:
152252p%3s2pSd %4s2pSd!®

10. Atom unaust conepxut 49 npoToHOB, 49 31EKTPOHOB

11. Peakuus 2In + 6HC1 22 InCl3 + 3 H2T BO3MOKHA 3aIUCh PEAKLUK C IPOOHBIMU

K03 UITHCHTAMH

PexoMeHaanuu K olleHHBAHUIO:

1 YpaBHEHUE peakuuu
2. Omnpenenenue meTania
3. OmnpeneneHune Macchl B3sTOTO MeTalIa
4. CopnepxaHue IPOTOHOB, IEKTPOHOB B aTOME METAJLIa
5. DOnextponHas koHUTypanus MeTaia u noxa (mo 0,5 6ama)
UTOIO:
Ne4
I BapuanTt
Pemenue:

[TepecunTaem temaoBbie 3PPeKTsl HA 1 MOJIb PACTBOPEHHOTO BellecTBa. TepMOXUMUYECKHE

YPaBHEHUS MPOIIECCOB PACTBOPESHUSI MOYKHO 3aMMUCATh CIESAYIOIHM 00pa3oM:
FeSOurs. + XxH20x = FeSO4pp + 61,4 kJIx

FeSO4*7TH20m. + (X — 7)H20x. = FeSOu4pp — 18,9 xJIx

Otcrona FeSOum. + 7TH20x = FeSO4*7H201. + 80,3 x[Ix

0,5 6amna
1,5 6amna
1,5 6amnna
0,5 6amna
1 Gamn

5 0aJi10B



Torna Temnora 06pa3oBaHUs KPUCTAJUIOTHIPATa U3 MPOCTHIX BEUIECTB () COCTABUT:
Q =2825,5+ 80,3 =905,8 x/>/M07b
TepMoxuMHUECKOE YpaBHEHHE 00pa30BaHUS

F‘eTB~ + I/SSSTB + 5502 ra3 + 7H2 raz — FCSO4*7H20TB + 906,8 KI[)K

II Bapuanrt

Pemenue:
[TepecunTtaem TerioBbie 3PQeKThl Ha 1 MOJIb PACTBOPEHHOTO BEIIECTBA. TEPMOXUMHUECKUE
yYpaBHEHUS MTPOIIECCOB PACTBOPEHHS MOXKHO 3aIKCaTh CIEIYIOLMM 00pa3oM:
MnSO4r, + XH20x. = MnSO4pp+ 57.8 kIx
MnSO4*7H20ms. + (X — 7)H205. = MnSOuspp — 14.5 kJIx
Orcrona MnSQOurs. + 7TH2Ox = MnSO4*7TH205. + 72,3 ]Ik
Torna Terora o0pa3oBaHus KPUCTAIUIOTHAPATA U3 MIPOCTHIX BeliecTB Q COCTAaBUT:
Q=1070 + 72,3 = 1142,3 xJI>x/M0JIb
TepMoxuMHUECKOE YpaBHEHUE 00pa30BaHUs
Mnis. + 1/8Sgrs. + 5.502 ras + TH2 ras = MnSO4*7TH2Ors. + 1142,3 x/Ix

PexoMeHaanuu K olleHHBAHUIO:

1.  Meroauka pacuera TEMI0Thl 00pa30BaHuUs 1,5 Gamna
2.  Pacuer temnotsl 06pazoBaHus (TOYHOE COBIAIEHUE C OTBETOM) 2 Gamna
3. Tepmoxumuueckoe ypaBHEHHE peakuuu oOpaszoBaHus JlomycTumMo 1,5 Ganna

yKa3aHUE OJIHOATOMHOM cepbl BMECTO 8-aTOMHBIX Moisiekyn. [lpu
OTCYTCTBUM yKa3aHWM Ha arperarHoe COCTOsiHHE BemiecTB — mrpad 1
Oann

HUTOI'O: 5 6annoB



