Jlna unena srcropu

BCEPOCCHUMCKASI OJUMIINAJA TIKOJIbHUKOB
MYHUIHUITAJIBHBIN OTAII

2025-2026 yueOHbIi roa

XUMUs

10 knacc

Kputepuu nposepku
OO0riiee BpeMs BIIOJIHEHUs paboThl — 3 yaca 55 MunyT (235 MHUHYT).

MakcuMaJIbHOE KOJIMYeCTBO 0a/L10B 3a Bee 3axanus - 100
IIpu nmpoBepke W OLEHHBAHHM PadOT HEOOXOAMMO HAa KAKIOM JIMCTE B TeTpaau
NMOCTABUTH MOAMUCH WieHA Kwopu. I Kaxaoro 3aJiaHus yKa3bIBalOTCs (aKTHYeCKH

HaOpaHHbIe 0aJJIbI 10 KPUTEPHUSIM.



3AJAHHUE Nel
(COCTABUTEJIb BEPEMENYUK $1.B.)

MOo’XHO MPUBECTH HE OAMH MPHUMEpP, KOT/Ia OJTHO U TOXKE COECIUHEHHUE HCIOJIb3YyeTCs U
XUMHUKaMHi, U B MEIUIMHCKON mpakTtuke. Hampumep, xopoiio u3BecTHbli Bam unamkatop
deHondranenH - BEMIECTBO, U3MEHSIONINE IIBET B 3aBHCHMOCTH OT KHCJIOTHOCTH PacTBOpA,
obOecrieunBasi BU3yallbHOE IMPEICTABICHUE O KOHIIGHTPAIMH MPOTOHOB Bojopoja. B mpomuiom
Beke GeHoN(TaNienH TaKkKe IMHUPOKO MCIOIb30BANICSA KaK cllabUTeNbHOE CpeacTBO. B HacTosiee
BpEMsl €ro MPUMEHEHHE OTPAaHUYEHO H3-32 BO3MOKHBIX HEIaTUBHBIX MOCIIEACTBHIA.

1. BeiBenute MOJEKYISIpHYIO opMyIty GeHondranenta, ecid U3BeCTHO, YTO IIPU CTOPAHUH
31,8 r aToro BemecTBa oOpasyercs 44,8 11 yriaekuciioro raza u 12,6 r BOJbI.

2. Paccuuraiite, ckonpko (eHondranenHa MOCTymaeT B OpPraHU3M, €CIH B3pPOCIOMY
YeJI0OBEKY MPOMUCHIBAIOT MPUHUMATH 3 pa3a B JIeHb 1o 1-0ii TabneTke ¢ MacCOBOM Joieit
nercrytomero Bemecta 30 %. Macca 1 tabnetku 0,01 T.

3. 3a cyrkm B OpraHM3M 4YeJlOBeKa HE JOJDKHO IocTynarh Oonbime, yem 200 MKr
JEHCTBYIONIErO BEIIeCTBA HAa KaXIbli KuilorpamMm Beca. HeBHHMaTeNbHBINA MallUEHT
Mmaccoi 50 Kr nepemnyTan BeUepHIOI TO3UPOBKY U MPHHLI cpa3y 3 TabneTku. Hackonbko
ObLJ1a MPEBBINICHA MAKCUMAIBHO JIOITyCTUMAst CyTOYHAsI HOpMa?

4. Yepes CKOJIBKO YacCOB cojiepkanue peHomdranenHa B opraHu3Me MepecTaHeT MPEBBINIAThH
JOTTYCTUMOE CYTOYHOE KOJMYECTBO, €CIM KaXKAbIH Yac M3 opranusma BeiBoautcs 10%

Q)eHon(bTaneHHa. BriBenenueM nocie YTPCHHETO U JHCBHOT'O IIpUEMa HpeHe6peqL.

Kpurepun onenuBanus

Cozlepmalme BEPHOI'0o OTBETA U YKa3aHUA 10 OLHCHUBAHUIO

Kpurepuii Bbanabl
(monyckarotcs uHbie (OPMYJIUPOBKU OTBETA, HE HCKAXKAIOIINE €r0 CMBICIIA)
1 IIpencrasieH coctaB uHANKATOpPa B 001em Buge CxHyOz 1 6ann
PaccunTaHbl KOJIMYECTBO BelleCTBA U Macca yrjepoaa 1 6ana
2 n (CO2) =n(C) =44,8/ 22,4 = 2 moanp

m(C)=2*12=24r

PaccunTaHbl KOJIMYECTBO BelleCTBA U Macca BOAOPOAA 1 6an
n (H20) = 12,6 /18 = 0,7 moun
n (H) =2 * n (H20) = 1,4 moanb

mME)=14%1=14 r




PaccunTan Macca 1 KOJIMYECTBO BelieCTBa KUCJI0poaa
m(0)=31,8-24-14=64r

n(0) =6,4/16 = 0,4 moJnb

2 daJ1a

PaccunTano cooTHomeHHe X!Y:Z W BbIBedeHa (opmy.ia 3 0as1a
¢enondranenna
x:y:2=2:14:04=20:14:4

MoutekyisipHas opmyna penondranenna C2oH1404
Paccuntano koauuyectBo (QeHosTalienHa mocTynammero B | 2 dajuia
OpraHu3M 3a JIeHb

m=3*0,01*0,3=0,009r
Paccuntano o01ee KOJIU4eCTBO TAa0JIETOK, MPUHATHIX 32 JIeHb U 2 0aJi1a
Macca cojeprkamerocss B Hux gpenosdranenna
[TarueHT OMmMO0YHO MPUHST 5 TaOJIETOK, KOTOPBIE COEPKAT

m=5*0,01*03=0,015r
PaccunTanbl MAKCHMAJIBHO J0MYCTHMOE KOJIUYECTBO B 1€Hb JIJIf 1 6ana
NalMeHTa YKa3aHHO# Macchl M MpeBbIllleHHe THEBHOI 103bI.
pomyctumasi m =50 * 0,0002 = 0,010 r
npesbimenue B 1,5 paza uwim na 0,005 r
PaccunTaHo KOJIMYECTBO YaCOB: 3 daqna
Yepes 1 yac macca penondranenna m = 15-0,1*15=13,5 mr
UYepes 2 yaca macca ¢enondranenna m = 13,5 -0,1*¥13,5 = 12,15 mr
Uepes 3 waca macca perondranenna m = 12,15 -0,1*12,15 = 10,935
Mr
UYepes 4 yaca macca perondprarenna m = 10,935 -0,1*10,935 = 9,84
Mr
CnenoBarenbHo, uepe3 4 yaca coaepkanue ¢/ He OyJeT npeBblaTh
CYTOYHYIO HOPMY.

MaxkcumyM 0a/110B 16 6ans0B




3AJAHHUE Ne2
(COCTABUTEJIb MAUJIOB A.C.)

Kakyto maccy kBacioB KAI(SOas):-12H.0 neobxomumo nobaButh k 400 r 8%-HOTO

pacTBOpa cynb(baTa Kajus, yTOOBI MaccoBast J0JId ITOCIIEAHET0 YBEIINYNTIACh BI[BOC?

Haiinure o6bem raza (mpu H.y.), KOTOPBIM BBIASIUTCS IPH JIEWCTBUHM HA IMMOJyYEHHBIN

pacTBOp M30bITKA Cylbduaa Kamus.

Kpurepun oueHuBaHusi

Ne Copaeprxanue BepHOI0 0TBeTa U YKa3aHUS M0 OLIEHMBAHUIO Bbana
n/n (momyckaroTcs nHbIE (POPMYITUPOBKH OTBETA, HE NCKAXKAIOIINE ETO
CMBICIIA)
1 Paccuuraem maccy cyjibdara Kajausi B pacTBope: 1 6asn
m(K2SO4) =400 x 0,08 =32 r, M(K2SO4) = 174 r/M07B.
2 Job6aBum Kk pacTBopy X MoJib kBacioB KAI(SOs):-12H-0, 2 damna
M(KAI(SO4)2-12H20) = 474 r/morb;
B HUX coepkuTcs X/2 Mok K>SO4:
m(KAI(SOa4)2-12H.0) = 474x r
3 m(K2S04) =32+ 174-x/2=32+87xr 1 6ann
4 m(p-pa) =400 +474xr 1 6ann
5 ITo ycnoButo maccoBas nonst K2SO4 B koHEUHOM pacTBOpE BABOE 1 6ann
oounlie, T.€. 16%0, TOrna:
(32 + 87x)/(400 + 474x) = 0,16;
x = 1,20 MOJIb.
6 Macca 100aBJIeHHbIX KBACLIOB PaBHA: 2 0as1a
m(KAI(SOa4)2- 12H20) = 474 r/monb * 1,20 Monb = 568,8 .
7 CocTtaBuM ypaBHeHMe peaKIMU B3auMoeiicTBHA cyabdaTa 4 danna
ATIOMUHHSA ¢ H30BITKOM CYJIb(UIa KATUS:
Alx(S04)s + 3K.S + 6H.0 — 2AI1(OH)s| + 3K2SO4 + 3H2S1
8 B obOpa3zoragiiemcs pactBope coaepxurcs x/2 = 0,600 mosib Al2(SOa)s 1 6ana
9 [To ypaBHeHuto peakiuu konuuecTBo Bemectsa HaS paBHO 1 6amn
3n(AL(SO4)3):
n(H:S) =3 % 0,600 = 1,80 Mmonb
10 V(H2S) = 1,80 monb % 22,4 n/mons = 40,32 n 2 6aju1a
Maxcumanvnuiii 6ann 3a 3a0anue 16 6annoe

INPUMEYAHUE




Ecnu B ypaBHEHHH peakilui OTCYTCTBYIOT K03()(HUITMEHTH WK K03(D(HUITMEHTH BHICTABICHBI

HEBEPHO, TO YPAaBHECHUE OLICHNUBACTCA B IIOJIOBUHY OaioB

3AJJAHUE Ne3
(COCTABUTEJIb MARJIOB A.C.)

B roponax ¢ pa3BuTON NPOMBIIUIEHHOCTbIO B BO3AYXE COJEPIKATCS CIEAbl CEPHUCTOIO

ra3a u mpumMech cepoBogopoaa. OHM BBI3BIBAIOT 00pa30BaHUE HA MMOBEPXHOCTH METHBIX U3JCIIUN

BemecTB A 1 B. Ha moBepxHOCTH cepeOpsiHbIX n3aenuil oopasyercs TOHKHM ciioil BemiecTBa C.

BemectBo B u C - conmu ogHOW W TOW K€ KUCIOTHL. UTOOBI yJalUTh YEPHOTY, MOBEPXHOCTH

MEHOTO H3JCNIUS MPOTUPAIOT TAMIIOHOM, CMOYEHHBIM B HaIIaTBIpHOM criupTe - 5% pactBope

aMMMakKa. I[JI?[ YUCTKHU CCpG6p$IHOFO HU3JC/IMA €ro 3aJIWBAOT TOpAYUM BOJHBIM pPACTBOPOM

Kap60HaTa HaTpu, I[O68.BJ'IHIOT rpaHyJibl HUHKA U BbIACPKNBAIOT HCCKOJIBKO YaCOB.

1. Onpenenure BemectBa A, Bu C, KOTOpble BbI3BIBAIOT IIOYEPHEHHE MEIHBIX U
cepeOpsIHBIX U3EIHM.

2. CocraBbTe ypaBHEHUs peakiuii oopazoBanus Bemiects A, B u C.

3. HanwumuTe ypaBHeHHs peaKlUi OYUCTKU MEIHBIX U CEPEOPSIHBIX U3JICITHI.

4. Paccuutaiite 00beM 5%-HOro pactBopa ammuaka (IDIOTHOCTH 977 T/1), KOTOpBIA
HeoOXxoauM it Xumudeckoro pactopenust 0,08 kr BemecTsa A.

5. CKONBKO TPaMMOB IIMHKAa TMOTpeOyeTcs s «XHMHYECKOro OTOeNIMBaHHM» 60 cm?
MOBEPXHOCTU cepeOpsSHBIX u3Aenuil, ecnu coaepkanue BemectBa C cocrabnser 0,03
r/cm3?

Kpurtepun ouennBanus
Ne Conep:kaHue BEPHOT0 OTBETA M YKA3aHUS 10 OIIeHUBAHUIO Bana
n/n (momyckarotcst MHbIE (HOPMYITUPOBKH OTBETA, HE UCKAKAIOIINE €T0
CMBICIIA)

1 1. Onpenesienne BemecTn: 3 danna
BemectBo A - CuO - okcun menu (11); (o 1 Gamny 3a
Bemectro B - CuS - cynpdun meau (11); Ka)XI0€ BEIIECTBO)
BemectBo C - AgzS - cynbdun cepedpa.

2 2. YpaBHeHnus oOpa3oBanus Bemects A, B u C: 3 danna
2Cu + 02 — 2CuO (o 1 Gamny 3a
2Cu + 2H2S + O2 — 2CuS + 2H-0 KaXJ10€ YpaBHEHHUE)

4Ag + 2H.S + O2 — 2Ag.S + 2H0




3 3. YpaBHeHus peakuuii 0OYHCTKU: 4 6aaa
CuO + 4NHs + H20 — [Cu(NH3)4](OH): (o 2 Gaimna 3a
AgS + Zn + 3Na:COs + 4H.0 — 2Ag + Na:[Zn(OH)4] + NaHS + KaXJI0€ ypaBHEHHE)
3NaHCOs

4 4. Pacuer 119 BemecTBa A: 3 danna
n(CuO) =80 r/ 80 r/moms = 1,00 Mmomn (1 6amt 3a
[To ypaBuenuto: n(NHs) = 4n(CuO) =4 x 1,00 mons = 4,00 Mob konuuectBo CuO, 1
m(NHs) = 17 r/monb x 4,00 mons = 68,0 T 0aJL1 32 KOJIMYECTBO
m(p-pa NHs) =68,0r:0,05=1360T NHs, 1 6ann 3a
V(p-paNH:)=1360r:9771/n=1,39n pacuer o0Obema)

5 5. Pacuer nasa BemectBa C: 3 danna
m(AgS) = 0,03 r/em?® x 60 cM? = 1,8 1 (1 6ann 3a maccy
n(Ag:S) = 1,8 r : 248 r/monb = 0,00726 monb Ag:S, 1 6ann 3a
ITo ypaBHenuto: n(Zn) = n(Ag:S) = 0,00726 monb KOJIM4YeCTBO Ag:S, 1
m(Zn) = 0,00726 mouns x 65 r/mMoms = 0,472 T Oat 3a pacyer

Macchl Zn)
Maxcumanvnuiii 6ann 3a 3a0anue 16 b6annos
NPUMEYAHUE
e FEcnmu B ypaBHEHHH PEaKIMH OTCYTCTBYIOT KOd()(PHUIMEHTH WiH KO3 (UITUEHTH BBICTABICHBI
HEBEPHO, TO YPAaBHEHHE OLICHUBACTCS B MIOJIOBHHY OaJlIOB

3AJTAHUE Ne4
(COCTABUTEJIb MANJIOB A.C.)

IIpu pactBopenun 0,5 Mosb cepHOil kucioTsl B 400 T BOABI BBIIEIMIOCH KOJIUYECTBO
TEIUIOTHI, JOCTATOUYHOE Il HAarpeBaHUsl 00pa30BaBILErocsi pacTBOPA.

1. PaccuuraiiTe, Ha CKOJBKO IpalyCcoOB IOBBICUTCS TEMIIEpaTypa pacTBOpa, €CIU TEIUIOTa
pacTBOPEHMS CEPHOM KHUCIIOTHI cocTaBisieT -74,94 x/[x/mMonb, a yaenpHas TeII0EMKOCTh
MOJIy4eHHOTro pactBopa pasHa 3,77 Jx/(r-K).

2. OObscHUTE, MOYEeMy IMpU PpACTBOPEHHUH CEpHOW KHCIOTBI B BOJe HaOmronaeTcs
3HAUUTENIBHOE TEIUIOBBIACIIEHUE, B TO BPEMsS Kak P PAaCTBOPEHUH MHOTHX JPYTHUX
BElIEeCTB (HaIpuMep, HUTpaTa aMMOHHUSI) HaOJII01aeTCsl TIOTJIOIEHUE TETUIOTHI.

3. IlpeanoxwuTe Cocod 3KCIEPUMEHTAIBLHOTO OMPEAETICHUS TEIIOTH PACTBOPEHHS CEPHOM

KHCJIOTHI B IIIKOJILHOM J'Ia60paT0pI/II/I.



Kpurepun oueHuBaHust

Ne Copaeprxanue BepHOI0 0TBeTa U YKa3aHUS M0 OLEHMBAHUIO Bbana
n/n (momyckarotcs nHbIE (POPMYITUPOBKH OTBETA, HE NCKAKAIOIINE ETO
CMBICIIA)
1 Pacyer noBbIIeHHS TEMIIEPATYPbI: 6 0as10B

Q=n'AH = 0,5 momab x 74940 Jlxx/mons = 37470 JIx
m(pactBopa) = m(H20) + m(H=SO4) =400 + 0,5x98 =449 r
Q=cmAT — AT = Q/(c-'m)

AT =37470/(3,77 x 449) = 22,1°C

(1 6anmn 3a Q, 1 6amn
3a mMaccy p-pa, 2
Oara 3a popmymy, 2

Oaruia 3a pacyer)

2 Oo0bsicHeHHe Ter1oBoro 3¢ dexra:

TennoBeineneHne 00yCIOBICHO MPeoOIagaHueM IK30TEPMUIECKUX
npoueccos ruaparanui HoHoB H™ u SO4*” Haj 3HOO0TEpMHYECKUM
MIPOLIECCOM Pa3pyIICHUs] KPUCTAIIIMUECKON peIeTKH. Y HUTparta
aMMOHMS PHEPTUS TUAPATALIMY MEHBIIIE SHEPTUH PA3PYLICHUS

KPUCTATIMYECKON PEILIETKH.

5 6aas0B

(3 6amna 3a

MPOIIECCHI
rujapaTanuy, 2 6amia

3a CpaBHEHUE)

3 JKcrnepuMeHTAIBLHOE OTpe/ie/ieHHe:

Hcnonb30BaHue KaIopuMeTpa: H3MepeHHe HaualbHOW TeMIepaTyphI
BOJIbI, I00ABJICHHE KUCIIOTHI, M3MEPEHUE MAaKCUMAJIbHON TeMIIepaTyphbl
pactBopa. Pacuer o popmyinie Q = ¢-m-AT ¢ nocnenyronum

repecyeToM Ha 1 MOJIb KUCIIOTHI.

5 6as10B
(2 6amna 3a
METO/MKY, 2 Oasa 3a
obopyoBanue, 1

0aJu1 3a pacuer)

Maxkcumanovnotit 6ann 3a 3a0anue

16 6annoe

IPUMEYAHHUE

e FEcnu B ypaBHEHHH PEaKIUU OTCYTCTBYIOT KO(QQHUIMEHTH WK KO3(Q(HUIUEHTHI BICTABICHBI

HEBCPHO, TO YPABHCHUC OLICHUBACTCA B IIOJIOBUHY OaioB




