OJIUMIINAJIA HIKOJBHUKOB CIIoI'Y 110 XUMHUMHA.
3AJJAHUSA OTBOPOYHOI'O OTAIIA
8 kiacc

3agaua 1, 25 6a10B

355 45.2 19.3

B mpuBenenHom pebyce 3ammppoBaH XUMHYECKU COCTaB HEKOToporo muHepana. Ludpamu
yKa3aHO COJEp)KaHUE COOTBETCTBYIOIIMX 3JEMEHTOB B MAaccoBbIX JAoiax. Ormpenenute

XUMUYECKYIO (POpMYITy BEIECTBa.

Pemrenue

BHe BCAKOro COMHEHHMSI IMOCSHUI 3JIEMEHT — cepa.

[TycTth B cocTaB coeuHenus BXoauT 1 atom cepsl. Torma 1 Mojb 3TOro coetnHeHus: COASPKUT 32
T cepnl. Ha mepBbIii U3 IpUBEICHHBIX B peOyce 2JICMEHTOB MIPUXOAUTCS 59 T, 9TO COOTBETCTBYET,
CKOpee BCero, KoOanbTy WM HHUKeNto. M300pakeHHBI B pedyce MHPUYECKHII MEepCOHAXK
MO3BOJISIET CAENATh BHIOOP B MOJB3Y KOOAIbTa («KOOOIBIY).

Ha BTOpo#i snemMeHT mpuxoautcss 75 T, 4TO MOXKET COOTBETCTBOBATH MBIIIbAKY. [IpuBenenHas
KapTUHKA TIOJITBEPKIACT BHICKA3aHHOE TIPE/IIIOJI0KEHUE.

Munepan — COASS (koOambTHH WA KOOATBTHUT).

OuenuBanue
Ormpenenenne 2JIeMEHTOB — 1O 6 0aJIOB 3a DJIEMEHT

Omnpenenenue Gopmysibl BemecTBa — 7 0aJIIoB



3agaua 2 (25 6a.10B)

[InoTHOCTH Ta30BOI cMecH OMPEEAETCS MOJISIPHBIMU MacCaMH KOMIIOHEHTOB €€ KOMIIOHEHTOB
1 ux cooTHomenueM. [Ipu nobGaBineHnn OoJiee TSKEIOTO Ta3a K CMECH IJIOTHOCTh CMECH PacTeT,
1 Ha000pOT, IIPH 100aBICHUH OoJIee JIeTKOro ymeHbinaeTcss. OaHaKo HHOTIA POUCXOIUT HHAYE.
K 10 11 ra3oBoii cMecH ¢ TUIOTHOCTBIO 110 Bojiopoy 4,95 nobasmsuin ammuak. CHavana mioTHOCTh
ra3oBod CMeCH YyMeEHbIlajgach, HO MOTOM CHOBa Hayaja pacTd. MHUHUMalIbHOE 3HAYECHUE
IUIOTHOCTH HaOMonanoch npu godamieHun | 1 ammuaka, a mpu jpobasienun 11,25 nutpos
IJIOTHOCTh CMECH OKa3ajlach pPaBHOM TMepBOHaYalbHOW. Omnpenenure KadyeCTBEHHBIH W
KOJIMYECTBEHHBIH (B JINTPaX) COCTaB UCXOJIHON CMECH.

N3BecTHO, UTO MpH MPOMYCKAaHUU UCXOTHON CMECH Yepe3 BOLy 00pa3yeTcsi KUCIbI pacTBOpP, HO
CMECH IIPH 3TOM HE MOTJIONIAETCS MOTHOCTHIO.

OtrBer 1 M1 HBr+9 a1 H2

Pemenne.

MounsipHas Macca UCXOJHOU Ta30BoM cMecH paBHa M=4,95%2=9 9 r/mob. (3 6ana)

OnvH U3 ra3oB J0DKEH UMETh MOJISIPHYIO MacCy MEHBIIE, TAKUM 00pa30M 3TO MOXET OBITh THOO
TeJINA, THOO0 BOJIOPOI.

Takoe HW3MEHEHHE IUJIOTHOCTU Ta30BOM CMECH MOXET MPOUCXOAUTh TOJBKO H3-3a PEaKIHH
aMMHaKa CO BTOPBIM KOMIIOHEHTOM cMecH. MOXKHO MpPEINoNOXKUTh, YTO TAKUM Ta30M CKopee
BCETO SIBJISIETCA rajJoreHoBoAopo. [TockoabKy MUHIMATBHOE 3HAYEHUE TIIIOTHOCTH JTOCTUTAETCS
npu goOaBieHuu 1 1 aMMuaka, TO U TaJIorT€HOBOIOpoAa B 3Toit cmecu Toxe 1 1. Torma Broporo
ra3za 9 i (6 0an110B)

[Ipu noGaBnenuu x 3tomy raszy 10,25 1 ammuaka (4 6anna) (1 1 amMmmmuaka mpopearupoBai C
raJIOT€HOBOJIOPOJIOM) TIOTHOCTh Ta30BOM CMECH CTAaHOBUTCS PABHOW MEepBOHAYAIBHOM, TO €CTh

ee MoJsipHas Macca paBHa 9,9 r/mMmonb. MoskeM omnpenenuTs GopMyay BTOPOro rasa.

ViM, + V,M,
M =—— =
(cmecwm) AT
99 X +1025-17
a 19,25

OTtkyna X=2 r/M0Ib, TO €CTh OAHHUM U3 Ta30B OBLT BOAOPO/ JI (6 6a/L10B).
AHAJIOTUYHO IO TUIOTHOCTH MCXOJHOW CMECH MOXKHO OMpPEAeNuTh (OpMyTy BTOPOTO Ta3za — 3TO

OopomMoBoaopo. (6 6an/10B).



3agaua 3, 25 6a10B

[IpuBenure ¢opmynsl 4 peaqbHO CYHIECTBYIOIIMX Ta3000pa3HBIX MpPU OOBIYHBIX YCIOBHUSX

BEIIECTB, MOJIEKYa KOTOPBIX UMeeT Maccy 4,81%1072 kr

Pemenue
OmnpezieuM Maccy MONEKyYb B a.e.M. Ona coctaBurt 4,81*1072%/1.66*102" = 29 a.e.m.

Takyro maccy umeer 1NN, 13C10Q, 12C170Q, C,H3D, psanx apyrux BemecTn

OnenunBanue:
IlepeBoa macchl B a.e.M — 5 6auioB
[Tpennoxxennsie hopmMyIbl BemecTB — 1o 5 6ayuos (Eciu mpenosxkeH HECYIECTBYIONINI H30TOI

— 2 Gaa)

3amaua Ne 4. 25 o0ayy10B

DOnemeHT X MPH OINpeIeTICHHBIX YCIOBUIAX 00pa3yeT ¢ MOI0OM U KUCIOPOJoM coenuHenus A u b,
COOTBETCTBEHHO. MaccoBass gons X B OTHX COECIMHEHHAX cocraBiaster 7,52% wm 43,67%.

Ompenenure Bemectsa A u b.

Pemenue

Bripazum maccoByto oo ieMenTa X B noaue. CrpaBeiiiBO COOTHOIICHHE:

M/(M + 127x) = 0,0752, rne M — MossipHast Macca KICKOMOTO 3JIEMEHTA, X — €0 BAJICHTHOCTh
ITpu x =3 M = 31 r/mMo0J1b, 4TO COOTBETCTBYET (hochopy.

Torma oxcug b — mi60 P4Os, mu60 P4O10. MaccoBas nomnst ¢ocdopa ykassiBaet Ha P4O1o

OuenuBanmue:
Omnpenenenue sneMenta X — 9 6annos

Omnpenenenue coenunenuit A u b — no 8 6annos



9 kJjacc

3agaua 1. 20 6a10B

35.5 45.2 19.3
B mpuBenennom pebyce 3ammppoBaH XUMHYECKUI COCTaB HEKOTOporo muHepana. Lludpamu
YKa3aHO COJEpXKAHHME COOTBETCTBYIOLIMX DJJIEMEHTOB B MAacCOBbIX JoiAx. Ompenenute
XUMUYECKYI0 (OpMYNy BEIleCTBa M HANUIIMTE YPABHEHUE PEAKIMHU €ro B3aUMOJAEHCTBUS C

KOHIIEHTPUPOBAHHOM a30THON KUCJIOTOM.

Pemienue

BHe Bcsikoro coMHeHUs OCIEIHUHN 3JIEMEHT — cepa.

ITycTh B cocTaB coequHeHus: BXoAUT 1 aToM cepbl. Toraa 1 MoJIb 3TOT0 COeIMHEHUS COJEPHKUT
32 r cepsl. Ha nepBelii U3 IpUBEACHHBIX B peOyce 3JeMEHTOB Ipuxoautes 59 r, uto
COOTBETCTBYET, CKOpee BCEro, ko0anbTy WM HUKeNto. M300paxeHHslil B pedyce Mupudeckuit
MEPCOHAX MO3BOJISET CAENaTh BHIOOP B MOJIb3Y KOOAIbTa («KOOOIBI).

Ha BTOpOI1 3:51€MEHT NpUXOIUTCS 75 T, 4YTO MOKET COOTBETCTBOBATh MBILIbAKY. [IpuBeneHHas
KapTHHKA MOJITBEPK/IAET BRICKA3aHHOE TPE/IIOIOKEHHE.

Munepan — COASS (koOambTHH WM KOOATBTUT). Y paBHEHHE PEAKIINU:

CoAsS + 15HNO3 = Co(NO3)2 + H3As04 + H2S0O4 + 13NO2 + 5H20

OuennBanue
Ompenenenue 371eMEHTOB — 110 4 0asuia 3a JIEMEHT
Omnpenenenue hopmyIbl BemecTa — 4 6aIoB

YpaBHeHue peakiuu — 4 6anos



3agaua 2. 20 6a1710B

OnemeHT X MPH ONPEICICHHBIX YCIOBHUIAX 00pa3yeT ¢ MOJIOM U KUCIOPOIoM coenHeHus A u b,
COOTBETCTBEHHO. MaccoBast foiai1 X B OTHUX COE€IUHEHHMAX cocTaBiasieT 7,52% wu 43,67%.
Onpenenute BeniectBa A u b. Hanumure ypaBHeHHEe B3aUMOICHCTBUS BElIECTBA A C BOJAHBIM

pactBopom eakoro Kaiu. (A — P13)

Pemienue

Bripazum maccoByto pointo anemenTa X B noauje. CrnpaBeiIiBO COOTHOIICHHUE:

M/(M + 127x) = 0,0752, rne M — MosipHasi Macca KICKOMOTO 3JIEMEHTa, X — €0 BAJICHTHOCTh
ITpu x =3 M = 31 1/M01b, 94TO COOTBETCTBYET (hochopy.

Torma okcua b — mu6o P406, muoo P4O10. Maccosast moins hocdopa ykasesiBaet Ha P4010
YpaBHEHHE peaKIUH:

P13 + 5KOH = 3KI + K2HPO3 + 2H20

OuenuBanue:
Omnpenenenue aemMeHTa X — 5 6aJioB
Omnpenenenue coenunenuit A u b — o 5 6annos

VYpaBHeHue peakiuu — 5 6aioB

3agauya Ne3. 20 0asi10B

[TnoTHOCTH 1O BOAOPOTY SKBUMOIISIpHOM cMecu razoB npu 100 °C paBHa 44.5, a ipu oxXJIaKIeHUH
1o 100 K mioTHOCTh ra3oBoii ¢asbl o BoAOPOoay cocTaBuia 16. Onpenenute MOISIPHYIO Maccy
Ka)KJI0T0 Ta3a, MPUBEIUTE UX Ha3BaHUS U Xxumuueckue Gpopmynsl. Kakyro cpeny Oyaer umers Boja
MOCJIe MPOTyCKaHUs Yepe3 He€ CMeCH Ta30B?

Harmmmmre YpaBHCHHUA peaKHI/Iﬁ KaXJ0ro rasa ¢ METaJlJIM4YCCKHUM KaJIMEM.



Pemenns ¢ pa3dajioBKOM.

SFes 1 O2 (20 6as510B)

[TnotHOCTH cMecu 1o Bogopoay: D(H2) = M(cmecu)/M(H2) (1 6am).

Torna cpennsisi MonekynsipHas macca cMmecu npu 100 °C pana 44.5*%2 r/mons = 89 r/mons (1
oas).

Cpenusis monekynspHast Macca ripu 100 K paBaa 16*2 r/moiab = 32 r/moub (1 6as).

N3menenue mioTHOCTH CMeCH 10 BOJOpoAy npu oxyaxaeHuu 10 100 K cBsizano ¢ koHaeHcanui
OJIHOTO U3 Ta30B (3 6ayIa).

Torna neckonaeHcupoapmwmiics npu 100 K raz umeer M = 32 r/mons (1 6asur), 3ToT ra3 —
MoJIeKyJIsipHbIi kKuciaopoa (1 6asmi) Oz (1 6am).

[TockonbKy cMech SKBUMOJSpHAs, KOJW4ecTBa ra3oB B cmecu paBHbl (1 0asa), Toraa
MOJIEKYJIsIpHasi Macca BToporo raza Mz MoxkeT ObITh HaiifeHa u3 ypaBHenus: 0.5Mz + 0.5 *32 =
89 (1 6amn), otkyaa M2 = 146 (1 6amr). Otot ra3 — rekcapropus ceps (1 6amr) SFe (1 6a).
[Ipu nponyckanuy cMecH ra3oB 4epe3 BOJHBINA PACTBOP CPENA OCTAHETCS HEUTPAIbHOM, TAK Kak
SFe 1 KHUCIIOPO/T HE pearupyroT ¢ Bo10# (2 faJia).

SFe + 8 K = 6KF + K3S (2 6aia)

02 + K=KO2 (2 6anna)

3amaua Ned. 20 0aJ1i10B

HaBecky HensBecTHOro T MeTaiia Macco 9,6r Harpenu B atMocdepe kuciopoa. B pesynbrare
Macca TBEpJOro ocrarka yBenuumiach B 1,167 paza. Ocrarok obpabotasim 200 r pacTBopa,
COJZIEPIKAIETO CTEXHOMETPUIECKOE KOJIMYECTBO CEPHON KHCIOTHL. B pesymprarte BhImano 3,2 T
ocajJiKka, HEpaCTBOPUMOTO B IIEJI0YaX U KUCIOTaxX, HE SBISIONIUXCS OKUCIUTENSIMHU, a MaccoBast
JONIS. COIM B TOJYYEHHOM pacTBope cocraBuia 7,7%. YCTaHOBUTH MeETalll, OMNPEIEIUThH

KOHIIEHTPALIMIO PacTBOpa CEPHON KMCIIOTHI M HAIlMCaTh YPaBHEHUS IIPOBEACHHBIX PEaKIU.

Pemrenne
[Ipu B3auMopAeicTBMM MeTaula C KHUCIOPOJOM O0pa3yeTcss OKCHI WIHM JApyroe OuWHapHOe

coennHEeHHE (HanpuMmep, nepokcun). [Ipu 06padoTke MoTydeHHOTO BEIIECTBE PACTBOPOM CEPHOM



KHCIIOTHI JIOJKHA MOJIY4YUThCs coiib. OJIHAKO B YCIIOBUU 33Jaud KpOMeE COJIM 0OpasyeTcs emie u
ocasok. Takum 00pa3oM, BO-TIEPBHIX, MOKHO MPEANOI0KUTH, YTO IIPU B3aUMOJICHCTBUH MeTalia
C KHCIIOPOJOB 00pa3yeTrcsi CMeCh COSAMHEHHH, TO €CThb METaul COCOOEH MPOSBIATH pa3HbIC
CTEIIEHU OKHCIICHHUS.

3anuiieM B 00IIeM BUJIE YPaBHEHUS PEaKIIMA:

M +x/20. =MOx (1)

M +y/20,=MOy (2)

N3 ycnoBuid 3a1aun MOKHO HAaWTH KOJMYECTBO KHUCIOPOJA, BCTYNUBILETO B PEAKLUIO U MacCy

COJIM, 00pa30BaBIIEHCS B pPacTBOPE.

n(0,) = m(M)'1’13627_m(M) = 0,05 MOJIb,

MIOCKOJIbKY YBEIMYEHUE MACChl IPOMCXOIUT 3a CUET KUCIIOPO/Ia, BCTYIAIOIIETO B PEAKIIUIO.
m(conu) = m(koH.pa—pa) w = (200+9,6 + 1,6 —3,2)- 0,077 = 16T

MOXHO TPEanoIoKnuTh, YTO 3Ta COJb IOJYy4aeTCsl TMPH B3aUMOJCHCTBUU OJHOTO W3

00pa3yrOIUXCsl OKCHJIOB C CEPHON KHCIIOTOM:

2MOx + 2xXH2S04 = M2(S0O4)2x + 2xH20 (3),

[IPU 3TOM BTOPOM OKCH He pacTBopsieTcst. OTHAKO B 3TOM CIIydae pelieHHs HeT.

CnenoBaresbHO, 002 OKCH/IA MTPU B3aMMOJICHCTBHH C CEPHOM KUCIOTOW 0OPa3yrOT OJHY U TYXKe

COJIb, HO TIPH TOM IIPU B3aMMOJEWCTBHH OIHOTO M3 OKCHIOB 00pasyeTcs ele U 0CalIoK. DTUM

OCaJIKOM MOET OBITh TOJIBKO METAI, OOpasyIOIIUIACS TPH JAUCIPOINOPIHOHUPOBAHUH

HEYCTOWYHMBOM CTETIEHN OKUCIICHHUS B PaCTBOPE.

Toraa MOXHO 3amucaTh PEakIuio BTOPOTO OKCHIA C CEPHOM KHCIOTOM:

MOy + H2S04 = M2(SO04)2x + H20 + M 4)

VpaBusTh 3Ty peakiun. He mpeacTasiiss CTENeHN OKUCICHNS METallIa KpaifHe CII0XKHO, TI03TOMY

MOYXHO YCTAaHOBHUTH METAJLJI, OMUPAsACh HA peakiuu 1 u 2.

ITycTh, a MOJIb MeTa/la BCTYMAIOT B TEPBYIO PEaKIMio, a D MOJb BO BTOPYIO, TOTJa MOYHO

COCTABUTh CUCTEMY YPAaBHECHMI:

9,6
M

a+b=

- 06H_ICC KOJIMYCCTBO METaJlljla B CMECCH, M —ero MOJIsIpHasA Macca.
X
2

- 06H_ICC KOJIMYCCTBO KHUCIIOPpOAA, BCTYIIMBIICTO B PCAKIIUIO

a-S+b-> =005



32 16 s
M 2M+96-2-x ©

- MaTCpI/IaJ'IBHHﬁ 0anaHc 110 MCTaJl1y, 4aCTh U3 KOTOPOI'O BhIlalla B 0CaJA0K, a 4aCTh HaAXOAUTH B

pacTBope B BHjE coid. Takum 00pa3oM, Mbl UMEEM CHUCTEMY TPEX YpaBHEHUH C TMATHIO
HEU3BECTHBIMU. YECTHO 3Ty CUCTEMY PEUIUTh HEBO3MOXKHO, HO CPEIM 3TUX HEU3BECTHBIX X U Y
CBSI3aHBI CO CTETICHSMHU OKHCJICHUS MeTajuia (HampuMmep, €CiIM CTeTIeHb OKHCIICHUs MeTaia +1,
t0 X=0,5, a ecu +2, To 1 M T.I.; TOKE caMOe KacaeTcst U Y)

[TepeGupast BO3MOKHBIC BApUAHTHI ITap CTEIICHEH OKUCIICHHS MeTallIa (a UX He Tak MHOro, +1, +2
i +3), MOxkHO HalTH pemerue. [t +1 u +2 M = 64r/moitb — 310 Menb, @ = b = 0,05 MoJb.
YpaBHEHHUs peakyii:

Cu + 1/202 = CuO

2C + 1/202 = Cu20

CuO + H2S0O4 = CuSO4 + H20

Cu20 + H2SO4 = CuSO4 + Cu + H20

MaccoBas 7101 CEpHOI KUCIIOTHI B PaCTBOPE:

(0,05 + 0.05) - 96
@ (KUCI0ThI) = 500 -100% = 4,8%

Pazb6annoBka

Omnpenenenre KOIMYECTBA KUCIOpoaa — 2 Ganna

Omnpenenenne Macchbl 00pa3oBaBIIecs conu — 2 Oaia
YcranoBnenue metamwia — 6 6awioB

VYpaBHeHuUs peakiuu — 1o 2 6ajia 3a peakiifio, Bcero § 6ayioB

Omnpenenenne MaccoBOM 10JIM CEpHON KUCIIOTHI B pacTBope — 2 Gaiia

3agaua Ne5, 20 6anaoB

IIpyn mpomyckaHuM CMECH ra3oB OAMHAKOBOM MOJIEKYJISIPHOW MacChl 4Y€pe3 pacTBOpP IIEI0YU
MOJYYHUJIA CMECH TPEX COJIEH C OJIMHAKOBOW MOJISIPHOM KOHIIEHTpauuen. Eciu Kk HICXOIHOM cMecH
n00aBUThH KUCIOPOJI, TAKUM 00pa3oM, 4TOOBI MOJICKYJISIpHAs Macca CMECH CTajla paBHOU 42,5, a
3aTeM CHOBA MPOIYCTUTh 4epe3 MIeJ04b, TO 00pa3yeTcs CMeCh JBYX COJIEH MpUYeM MOJIspHas

KOHIIGHTpaLlusi OJHOW conmu BABoe Ooibiie Apyrod. OnpeaenuTb KadyeCTBEHHBIM H



KOJIMYECTBEHHBI COCTaB CMeCH. M3BECTHO, YTO MpH MPOMYCKAaHUM MCXOJHOM razoBOM CMECH

yepes U3BECTKOBYIO BOJY, 00pa3yeTcs 0CcaJloK.

Pemenmue:

[TockonbKy MpH IPONMyCKaHUM HCXOJHON CMECH Ta30B uYepe3 M3BECTKOBYIO BOJY oOpasyercs
0CaJI0K, TO CMECh COJIEPKUT YIIIEKHUCIbIN ra3 (2 6amia). Takyro jxe MOJIEKYISIPHYIO MacCy UMEeT
okcup azota (), Ho oH He pearupyert co menoubto. Ecinu nomyctuts, uro Bropoi raz B cmecu NO2
(2 Gamna), To mepBast 4acTh 3aJaud TAK)KE€ CTAHOBUTCS JIETKO pemaeMoi. B camom pene, npu
nponyckanuu cmecu NO2 u CO» yepes mienoub 00pazyercs cMech TpeX coJiel (HUTpaTa, HUTPUTa
1 KapOOHaTa) B PaBHBIX KOHIEHTPALUAX, IPU YCIOBHH, YTO 0OBEMHOE COOTHOLICHHE T'a30B B
UCXoHOM cMecH 2:1 B 1mosib3y okcuia azora (2 6amra). [Ipu qoGaBaeHUM K CMECH KHCIIOPOIa TIPH
peaKIu ¢ MIEI0YbI0 00pa3yeTcsi TOJBKO HUTPAT U KapOOHAT B MOJBHOM COOTHOIIeHUU 2:1 (2
6amna). Ecou B3aTh MonbHOe cooTHomieHue NO2:CO; kak 2:1 u yudecTb, 4TO KHCIOpOJa
N00aBJICHO CTEXUOMETPUIECKOE KOJIMUYECTBO ISl PEaKIUu:

MOH + NO2 + 2 O2 = MNOs3 + H20

T.€. B IBA paza MEHbIIE, YeM HcxoqHoe uncio Moiab NO2 momydaem /it cpeHe MOJICKYISIPHOI
MaccChl CMECH:

M = 44*0,5 + 44*0,25 + 32*0,25 = 41 r/mMonb ecnu 00a raza UMEIOT MOJIEKYIISIpHYIO Maccy 44
r/MOJIb (HE TTOAXOIUT 10 YCIOBHUIO)

M = 46*0,5 + 46*0,25 + 32*0,25 =42,5 r/monb ecnu 00a Taza UMEIOT MOJEKYJISIpHYIO Maccy 46
r/MOJb (MIOAXOAUT MO ycloBHe) (6 6anioB)

Taxkum oOpazom monekyisipHas macca 1 NOz u CO2 nomxkHa ObITh paBHa 46, UTO JJOCTUTAeTCs

JICTIONTB30BaHNEM Goiee Tsnkeroro uzotona yrnepozaa (1*C) nmn kucnopona (*20) (6 6amnos)

Otser 33.3% “C%0, 66.6% NO> wmu 33.3% C00 66.6% NO» wmn 33.3% BC'0%0 66.6%
NO2 mo o6wemy.



10 kaace

3agaua 1. 20 0a10B

OnemeHT X MPH ONPEICICHHBIX YCIOBUIX 00pa3yeT ¢ MOJIOM M KUCIOPOJoM coenuHeHus A u b,
COOTBETCTBEHHO. MaccoBasg m011 X B 3THUX COCOUHEHHAX cocTaBiageT 7,52% wu 43,67%.
Onpenenute BeniectBa A u b. Hanuimure ypaBHeHHME B3aUMOICHCTBUS BElIECTBA A C BOJAHBIM

pactBopom ezakoro kaiu. (A — PI13)

Pemenne

Bripaszum maccoByto oo iemenTa X B noaue. CripaBeiiIiBO COOTHOIIICHHE:

M/(M + 127x) = 0,0752, rae M — MoJsipHasi Macca HCKOMOTO JIEMEHTA, X — €r0 BAJICHTHOCTH
ITpu x =3 M = 31 1/M01b, 94TO COOTBETCTBYET (hochopy.

Toraa oxcua b — mi6o P406, mu6o P40O10. Maccosas nons ¢pocdopa ykassiBaetr Ha P40O10
YpaBHEHHE PEaKIUU:

P13 + 5KOH = 3KI + K2HPO3 + 2H20

OnennBanue:
Omnpenenenue sneMenta X — 5 6ansos
Onpenenenue coequnenuii A u b —no 5 6annos

VYpaBHeHue peakiuu — S5 6aioB

3agauya Ne2. 20 0ai1i0B

[InoTHOCTH MO BOJOpOY 3KBUMOJIIpHON cMmecu razoB npu 100 °C paBHa 13, a npu oxJiaxaeHuu
1o 100 K mioTHOCTh ra3oBoii ¢asbl o BoAOPOoay cocTaBuia 16. Onpenenute MOISIPHYIO Maccy
Ka)KJI0T0 Ta3a, MPUBEIUTE UX Ha3BaHUS U Xxumuueckue Gpopmynsl. Kakyro cpeny Oyaer umers Boja
MOCJIe MMPOTMyCKaHUs Yyepe3 He€ CMEeCH Ta30B?

Hanmmmre ypaBHeHUS peaknid KaXk10ro ra3a ¢ METaNINYECKUM HAaTPHUEM.



Pemennsi ¢ pa3dajioBKOM.

HF u Oz (20 6a/10B).

[TnotHOCTH cMecu 1o Bogopoay: D(H2) = M(cmecu)/M(H2) (1 6am).

Torma cpeausis moaekysipHas Macca cmecu rpu 100 °C pasua 13*2 r/monb = 26 r/mois (1 6asw).
Cpenusist monekynsapaas Macca ripu 100 K paBua 16*2 r/moias = 32 r/mouns (1 6a).

N3menenue mioTHOCTU cMecH 10 BOJIOpoAy npu oxyaxaeHuu 10 100 K cBsizano ¢ koHaeHcanui
OJTHOTO U3 Ta30B (3 6aJyIa).

Torna neckonaeHcupoBapmmmiics npu 100 K raz umeer M = 32 r/mons (1 6asur), 3ToT 1a3 —
MoJIeKyIspHbIi kuciaopox (1 6asma) Oz (1 6amn).

[TockonbKy cMech SKBUMOJSIPHAs, KOJWM4ecTBa ra3oB B cmecu paBHbl (1 0amia), Toraa
MOJISKYJISIpHAsI Macca BToporo raza Mz Moker ObITh HaiijieHa u3 ypaBHenus: 0.5My + 0.5 *32 =
26 (1 6asmn), otkyna M2 = 20 (1 6au). Dot ra3 — proposogopos (1 6ana) HF (1 6am).

[Ipu mpomyckanuu cMecHu ra3oB 4Yepe3 BOJHBIA PAcTBOP cpella CTaHeT CIa0OKUCIION, TaK Kak
¢bTopoBoopo — citabast kuciaoTa (2 6aJuIa).

2HF + 2Na = 2NaF + H: (2 6aaua)

02 + 2Na = Na20; (2 6ara)

3agaua 3, 20 6a/10B

W3 npennokeHHOro NepeyHsl peareHTOB M KaTalnu3aTOPOB COCTaBbTE CUHTETHUUYECKYIO 4-X
CTQANIHYI0 CXeMy TIpeBpalleHuii, oOpaTuTe BHUMaHWE, YTO OJUH U3 PEareHTOB WU
KaTaJIn3aTOPOB SBIAETCS TUITHUM. OTBET MPEACTaBhTE B BUJIE OYKBEHHOM MOCIIEI0BATEILHOCTH.

BHUMAHMUE! OTBer BBeCTH B BH/I€ I0CJI€I0BATEJIbHOCTH OYKB B OTBEICHHOM II0JI€.
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OTBET: HIGBDCAFE — 100%

3a HaJIMuKe B MOCJIEI0BATEILHOCTH 3-X TIOCIIEIOBATEIHHO YTalaHHBIX CUMBOJIA 110 25% OT

MaKCUMaJILHOTO OaJa;

o HIG-25%
e GBD-25%
e DCA-25%
o AFE-25%

3agaua 4. 20 6a1710B

MoneKyna yrijieBoaopoaa COACPKUT POBHO ABa aToOMa yriepo/a, KXl U3 KOTOPBIX UMECT

Maccy 12 a.e.m. MaccoBas mons yriepojia B MOJIEKyJie cocTaBisieT 66,67%. 3amummre



MOJIEKYJISIPHBIE M CTPYKTYpPHBIE (JOPMYJIIBI BCEX BO3MOKHBIX BEIECTB, MOIXOISAIIMX MO/ TaHHOE

OIIMCaHHC U YCTOI>'I‘IHBBIX IIp1 HOPMAJIbHBIX YCJIIOBUAX.

Pemenmne:

VkazaHHOE MaccoBO€ COOTHOIIEHHE p€alIn3yeEMO TOJIBKO B TOM Cliyda€, Korga B MOJICKYJIC

IIPHUCYTCTBYIOT TSHKEJBIC M30TOIBI Bogopoaa — aekirepuii (D) w/mmu tputuii (T). Beero, ¢ yuérom

CTPYKTYpPHOM U ONTHUUYECKON U30MEPUH, BO3MOXKHO 13 n30MepoB:
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Kpurepun ouenku (Bcero 20 6a/110B):

1 Gamt — 3a KaXIyI0 U3 5 TPaBUIIBLHO 3aMMCAHHBIX MOJIEKYISIPHBIX (POPMYIT.

2 Gajuta — 3a MOJTHBINA HAOOP CTPYKTYPHBIX H30MEPOB, MPABUIBHO H300PaKEHHBIX IS KaXKI0H
OpyTTOo-hopMyIbl (0e3 yuéTra ONTHYECKON U30MEpUN).

1 Gann — 3a KaKIpli MPaBUIIBHO U300pakEHHBIN ONTHYECKUN U30MED.



3anpaua 5, 20 6aay0B

CwMmech 3TaHa, MponuHa U cepoBoaopona oobemMoM 5,0 1 cMemanu ¢ U30BITKOM KHCIOpOAa U
noxoxriau. [Tpu aTom momygwnu 22,0 11 ra3000pa3HbIX TPOAYKTOB. OnpenenuTe 00beMHYIO OO
CepoBOIOpOa B UCXOHOM cMecu. OOBbEeMBbI ra30B MPUBECHBI K OJIUHAKOBBIM YCIOBHUSM.
Pemenue

YpaBHEHHUsI TOPEHMS YKA3aHHBIX BEILECTB:

C2H6 + 3,502 = 2C0O2 + 3H20

C3H4 + 402 =3C02 + 2H20

H2S + 1,502 = SO2 + H20

[TycTh ucxoiHbIe 00BEMBI Ta30B COCTABISIIOT X, Y M Z IUTPOB, COOTBETCTBEHHO. Toraa nmoiaydaeMm
CUCTEMY YPaBHEHHIA:

X+y+z=5

5X + 5y +2z =22

Orcromaz =1

O6bemHas 1oJis cepoBoioposia coctaBisieT 20%

OuenuBanme:

- 3HaHue (Hopmys ra3oB — 5 6aoB

- MPOBEJICH aHAJIN3, KaKUe 00bEMBI ra3000pa3HbIX IPOAYKTOB MOTYyJAIOTCS ITPH TOPEHUU
Ka)KJI0TO U3 ra3oB — 5 6aioB

Omnpenenen 00beM CEpOBOIOPOAA, B3STOTO IS MPUTOTOBIEHUS HICXOAHOM cMecH — 5 6aioB
Ompenenena 06beMHast 107151 CEpOBOJOpoaa — 5 0aIoB

!!! [Ipon3BoJILHOE UCIIOJIBL30BAHHE MOJIBHOTO 00beMa ra3a npu H.y. sBJIsSIeTCSs JOBOJILHO

rpyooi ommokoii!



11 kaace
3agaua 1, 20 6a0B

Pactmudpyiite crpykrypst A-G. B Buae kakux n30MepoB MOTYyT nosrydathest F u G?
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3anpaua 2, 20 6ay10B

Mounekyna yrieBoJoposia COAEPKUT POBHO JiBa aTOMa YIJIEpPOJa, KaKJbli U3 KOTOPBIX MMEET

Maccy 12 a.e.m. MaccoBasg noiig yriepoja B MoJIeKysie coctaBisieT 66,67%. 3anummure

MOJICKYJSIPHBIC U CTPYKTYPHBIC (bOpMy.]'IBI BCE€X BO3MOXXHBIX BCIICCTB, ITOAXOAANIMX 104 JaHHOEC

OIIMCaHHC U YCTOI>'I‘II/IBBIX IIpU1 HOPMAJIbHBIX YCJIIOBUAX.

Pemenmne:

VYka3aHHOE MacCOBO€ COOTHOIICHUE pcain3yeMoO TOJIbBKO B TOM CJIydac, KOrga B MOJICKYJIC

IIPHUCYTCTBYIOT TSHKEJIBIC M30TOIBI Bogopoaa — aekirepuii (D) w/mmu tputuii (T). Beero, ¢ yuérom

CTPYKTYPHOM M ONTUYECKON NU30MEPUH, BOZMOXKHO 13 n30MepoB:
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Kputepun onenkn (Bcero 20 6a.1710B):

1 Gamn — 3a KaXIyI0 U3 5 TPaBUIIBLHO 3aMMCAHHBIX MOJIEKYISIPHBIX (hOPMYIT.



2 Gayuta — 3a MOJTHBIA HA0OP CTPYKTYPHBIX U30MEPOB, MPABUIHHO H300PaKEHHBIX JIJISI KOKIOH
OpyTTo-hopmyitbl (06e3 yuéTa ONTHYECKOM U30MEPUH).

1 Gamt — 3a KaXKAbIi MPaBHILHO N300paKEHHBIN ONTHYECKUIA H30Mep.

3agaua 3, 20 6am0B

CwMmech cunana, qucuiana («HeOpraHMYecKoro 3TUieHa) U aucynbdana oobemom 4,0 1 cMmemanu
¢ M30BITKOM KHCIopoja U momoxriu. [Ipu stom momyumnm 10,0 11 ra3000pa3HBIX MPOTYKTOB
(0ObeMBl HM3MEpEHbI MPH OJMHAKOBBIX YCIoBUAX). Ompenenure oOBEMHYIO AOJIO CHUJIaHA B

HUCXOIHOU CMECH.

Pemienue

VYpaBHEHUs TOPEHMS YKa3aHHBIX BEILIECTB:

SiH4 + 202 = Si02 + 2H20

Si2H6 + 402 = 2Si02 + 3H20

H2S2 + 2,502 = 2502 + H20

[Tycth ucxoaubpie 00EMBI FA30B COCTABISIIOT X, Y U Z JIMTPOB, COOTBETCTBEHHO. Toraa nomydaem
CUCTEMY YpaBHEHHIA:

X+y+z=4

2x+3y+3z=10

Otcrogaz =2

Oo6wemHas n10s cepoBojopoa cocranister 50%

OuenuBanmue:

- 3HaHue GopMyJl Ta3oB — 5 GayIoB

- IPOBEJICH aHaJIN3, KaKue 00beMbI Ta3000pa3HbIX MPOIYKTOB MOIYYAIOTCS IPU TOPEHUU
Ka)KJI0T0 U3 ra3oB — 5 0amioB

Ompenenen 00beM cuilaHa, B3STOTO JJIsi TPUTOTOBJICHUSI UCXOTHOM CMECH — 5 0alsioB
Omnpenenena o0beMHas 10J1s1 CHJIaHa - 5 6aJIoB

!!! IIpon3BoJibHOE HCIIOJIB30BAHME MOJIBHOTO 00beMa ra3a pH H.y. ABJISETCS J0BOJIbHO

rpyooii ommokoii!



3anaua 4, 20 6a110B

[InoTHOCTH 110 BOAOPOY SKBUMOIISIpHOM cMecu razoB npu 100 °C paBHa 45.5, a npu oxJ1aKIeHUH
1o 100 K mmoTHOCTE ra3oBoii ¢asbl o BOAOpoay coctaBuia 14. Onpenenute MOJISIPHYIO Maccy
Ka)KJI0T0 Ta3a, IPUBEIUTE UX Ha3BaHUs U xumuueckue Gpopmysnbl. Kakyro cpeny Oyaer umers Boja
ocJie MpOoNycKaHus yepe3 He€ cMecH ra3oB?

Hanuimvre ypaBHeHUs! peakiinii KaX10ro ra3a ¢ MeTaNIMYeCKUM MarHueM.

Pemenns ¢ pa3dajioBKOM.

CCls u N2 (mmm CO).
[TnotHOCTH cMecu o Bogopoay: D(H2) = M(cmecun)/M(H2) (1 6a).
Torma cpennsist monekynspHas macca cmecu npu 100 °C pasna 45.5*%2 r/mons = 90 r/mons (1
oas).
Cpenusis monekynsapHast Macca ripu 100 K paBua 14*2 r/moiab = 28 r/moub (1 6a).
N3menenune mioTHOCTH CMECH 10 BOJIOpoAy npu oxyaxkaeHuu 10 100 K cBsizano ¢ koHaeHcanui
OJIHOTO U3 Ta30B (3 6ay1a).
Torma neckonnencuposasmmiics npu 100 K raz umeer M = 28 r/mons (1 6anai), 3ToT ras

— moutekyIsipHbIi a30T (1 6amm) N2 (1 6as)

— moHookcu yriepoaa (1 6aaa) CO (1 6asmi)

Kommenmapuii: npunumams au6o N2, iubo CO kak npasunvhuliii omeem.
[TockonbKy cMeCh SKBHUMOJISIpHAs, KOJMYECTBa Ta30B B cMecd paBHbl (1 6ami), Torma
MOJIEKYJIsIpHasi Macca BToporo raza Mz Moxer ObITh HaliieHa u3 ypaBHeHnusi: 0.5Mz + 0.5 *28 =
90 (1 6an), orkyma M2 = 152 (1 6am). Dtot ra3 — yerbipexxiopuctsiii yriepon (1 6amr) CCly
(1 6ann).
IIpu nporyckaHuu cMecH ra3oB 4epe3 BOJAHBIN pacTBOpP cpesia OCTaHeTCsl HEUTpaJbHOM, TaK Kak
CCls n a3ot (uu CO) He pearupyroT ¢ Boj1o# (2 6aJsiia).
CCls +2 Mg =2 MgCl2 + C (2 6ana)
3 N2 +4 Mg=2 M@2N3z (2 6amma) uru CO + Mg = MgO + C (2 6anna)



3agaua 5, 20 6am10B

HOHBIN XMMUK pemus NPpUMEHUTH NIOJyYEHHBIE Ha YPOKE 3HAHUS IO 3JIEKTPOJIU3Y Ha MPaKTUKE.
OH B3s1 cTapblii, MOTEPSABLINI BUJ CEpeOpsSHbIA MEAaIbOH, IIOMECTHII €r0 B PacTBOpP HUTpara
cepeOpa U NOJKIFOUNI MEAAIbOH K OJJHOMY IOJIIOCY UMEBILEToCs JOMa HCTOYHUKA IIOCTOSIHHOTO
TOKa, a TpaUTOBBIA CTEepKeHb — K JApyromy. Ilociie 3Toro oH MoAKIOYMI UCTOYHHMK K CETH,
BbICTaBWJI HanpskeHue 12 B u Havan nponecc. Onpenenure, Kakoe KOJIMYECTBO JIEKTPOIHEPTUU
(B kBT*4) OH 3aTpaTHI 7151 OCAXKICHUS HA MEIalibOHE CJIos cepedpa tonmuHoi 0,5 MM. K kakomy
MOJIFOCY UCTOYHUKA TOKA ObUT IOJKIFOUEH KYJIOH?

MenanboH uMen uieaabHyro Kpyriayro ¢popmy, paguyc 1,5 cm, TonmuHa 5 mM. IlnotHOCTH

MeTajudeckoro cepedpa — 10,5 r/mit. Beixos mo Toky B Xoze skcnepumenTta coctasiisit 70%.

Pemenne.

Omnpenenum Maccy OCEeBIIET0 Ha MeAallboHe cepedpa.

S(xymnona) = 2mr? + 2nrh, re r — paauyc Kynosa, h — TonmmuHa KynoHa, d — TOIIIHHA ClIos
cepeOpa

[ToxcraBuB 3HaUEHUS, OTYYaEM

S(xynona) = 21*1,5%+ 21*1,5%0,5 = 18,85 cm?

V(Ag) = S*d = 0,94 cM®

m(Ag) = V(Ag)*p =99

Macca ocesriero cepedpa cBsi3aHO C KOJIMYECTBOM MPOLIEIIEr0 JIEKTPUUYECTBA CIEAYIOUIUM
COOTHOILIEHUEM:

m/m = M*Q/F, rae n — BbIX0J METalIa 110 TOKY

Torma Q = mFMM =12 635 Ku

E=0Q*U=12635%12 =151, 62 xJx = 4,210 kBr*u

KYJ'IOH JOJIKCH OBITh IMMOAKIIFOYCH K KaTOAy

OuenuBanmue:
Omnpenenenue TIOMIAIN U3AEIUS — 5 OaIOB
Omnpenenenue Maccyl MeTaia — 2 6aia

Brruucienune konmuecTBa MpoIIeAnero dJIeKTpUIecTBa — 5 OaJioB



Brruucnenne konmuecTBa 3aekTpodHepruu B [k — 5 6amios
ITepeBona B kBT*u — 2 Gamna

Vka3zanue Ha karox — 1 6at



