


Bmopoti aman 57-oll pecny6nukanckoll onumnuadsi no ydeGHoMy npedmemy «Xumusi»
2022/2023 yyebHbiii a0d

NPAKTUYECKHUI TYP

9 xaace

Belecrsa MOXKHO PACIO3HATD IO CIIEAYIOIIMM IPU3HAKAM:

1) NH4NOs + NaOH — NaNO3 + NH; + H20 (3anax ammuaxa)

NH*" + OH" — NHs + Hz20

2) Mg(NQOs); + 2NaOH — Mg(OH)2| + 2NaNOs (Genslii ocanok)

Mg**+ 20H — Mg(OH)2},

3) Pb(NOs)2 + 2NaOH — Pb(OH), |, + 2NaN03 (6enbrit 0camok)
Pb%" + 20H — Mg(OH)2{

4) Pb(NO3)2 + H2S04 — PbSO4] + 2HNO; (Genblii ocanok)

Pb?* + SO4* — PbSO4)

Hpaxruyecknii Typ — 15 6asios.

Mpakruveckuit Typ. Bnark ana xopy
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10 kaace

Beuecrsa MOXKHO pacrio3Hars 110 CIEAYIOUAM NPA3HAKAM:

1) NayCOs + CuSO4 — Na,SO4 + CuCOs| (cune-3eneHslii 0canox)

Cu?" + CO3* — CuCOs),

2) 3Na;CO3 + Alx(SO4)3 + 3H20 — 3NayS04 + 2A1(0OH)3| + 3CO2t (o6pasosa-
Hue GeNoro 0caaKa 1 BeIIe/IeHHE ras3a)

CO3* + AP* + H,O — 2A1(OH);), +3CO0,1

3) HySO4 + Na,CO3 — NapSO, + CO, + H0 (Bbmeneﬂne rasa)

2H" + CO3* — COy + H,0

4) Ca(NOs), + Na,CO3 — 2NaNO; + CaCOs)| (oSpasosaHHe Gesoro ocanxa)

Ca?" + C032' g CRCO;;J,

5) 2FeCl; + 3Na,CO3 + 3H,0 — 6NaCl + 2Fe(OH);| + 3CO,1 (o6pazosanue
PBIXKErO OCAHKA U BBIAEJIEHHE ra3a)

2Fe** 4+ 3C0s* + 3H,0 — 2Fe(OH):) + 3CO,1

6) Ca(NO;), + CuSO4 — CaS04| + Cu(NOs), (o6pazosanue Genoro ocanxa)

Ca?" + SO — CaS04]

7) 9Ca(NOs), + 3A1(804); — 9CaSO4| + 6AI(NOs); (o6pasosanue 6enoro ocan-
Ka)

Ca? +S04% — CaS04|

8) Ca(NO3); +HzS04 — CaSO4| + 2HNO; (o6pasosanue Genoro ocanxa)

Ca? +804% — CaS04|

Macca CyMMapHOTo PACTBOPA YMEHBIIASTCS [IPU CIIMBAHUU PACTBOPOB PEareHTOB,
PEeaKLUK MeNAY KOTOPBIME TIPHUBOMAT K BBINAJISHHUIO OCAIKA WK BHIAEISHUIO ra3a

Tipaxruueckuii Typ — 18 6asios,

Mpaktmyeckuit Typ. Bnaxk ans Kiopw
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11 knxace

BerrecTsa MOKHO pacno3HaTh MO CISAYIOUIHM NPH3HAKAM:
1) ITpobupky ¢ pacTBOPOM IiepMaHraHaTa Kajus JIEFKO PacliO3HATH IO Xa-

PaKTEPHOMY PO30BOMY LIBETY pacTBOpa
2) 2CH3COOH + NazCO3 — 2CH3COONa + CO27 + H20 (Brinenenue rasa)
Beigenenne rasa rake Gyner HabniogaThEC M NPH B3aUMOKAEHCTBHH CMECH
KUCIIOTHI U CIIHPTa C PACTBOPOM KapOoHATa HATPHS

3) CH;COOH + CoHsOH “2% £ CH3CO0C;Hs + Hz0 (ppyxrossiii sanax)
4) CoHs0H ™% 5 CH=CH, + H,0
CoHy 224 CH»(OH)-CH2(OH) (ofecuBeunBanue pacTBopa NepMaHTraHaTa)

Hpaxrugecknii typ — 17 6asuios,

MpakTudecknil Typ. BriaHk Ans xopu
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MakcumMansHoe KonyecTBo fanion
Kasxmprii npaBruibHBINA OTBET B TecTe — 1 6ayul, HenpaBuibHLIH oTBET — 0 6a/UIOB, HET OTBETA
— 0 6ayos, ucnipasieHublii oteer — 0 6ayos. Mroro 3a Tect — 10 6anios.

Howmep Ilyukr | MaxcuMaibHOE KOJIHYECTBO HalioB 3a Hroro 3a BCro
3aaun B IyHKT B 3a7a4e 3aa4dy
3aziaue
3amava 10-1 | a 1 6amx (o 0,5 6asna 3a kaxoe BepHoe 10 6amnos
ypaBsHeHue ¢ ko3 uupeHTamm)
6 4 6ayna (1 6ayut 3a BepHOE ONIpesieNneHue, 3a

CUET Yero yBeJIHYMIacCh Macca pacTeopa, 2
Gajuia 3a BEPHO COCTABJIEHHYIO CHCTEMY
ypaBHenuii, 1 6ayut 3a BEPHO IOCUMTAHHbIE
06BEMBI ra30B) '

1 6ayun

r 4 6anna (1 Gasut 32 BEPHO 3arKMCaHHOE
ypasuenue Menpeneesa-Knaneiipona, o
1,5 Ganna 3a BepHbIi 00bEM KOKAOTo rasa
HE IpU H.Y.)

3amaua 10-2 | a 9 6ayuos (0,5 Gama 3a pacuer MOJSIPHOMH 12 Gamnos
Macchl rasa, 2 6ajia 3a yCTaHOBIIEHHE
npupoeI rasa, 1,5 Gaina 3a XUMHYECKoe
KOJIMUeCTBO cysb(una, 2 Gamia 3a
ycraunosnenue Qopmynsl X, no 1 6amty 3a
K2KI0€ YPABHEHUE C BEPHBIMU

k03¢ durpienTamu)
6 3 6ayna (1 6ayut 3a BEpHO YKA3aHHYIO
cpeny, 2 6ama 3a obocuoBanue)
3amaga 10-3 |a 2 6ama (mo 1 6auty 3a KKA0e ypaBHEeHHE) 10 6annos
6 8 GamnoB (2 Ganna 3a pacyeT H3OLITOYHOrO

obbema Bomopona, 2 6asia 3a BepHbIi
pacuer 06bemMa BBIEJIMBIIEr0Csl BOTOPOLA,
3,5 Gana 3a BEpHbIH pacyeT MaccCel
rentana B cmecH, 0,5 Gania 3a MaccoByro
ZIOJIIO TEeNTaHa B CMECH) )

3,5 bamna 10 6aymoB
3 Gamna

B 3,5 6awta (mo 1 H6amty 3a BepHOE
ypaBHeHHe rpoiiecca Ha aHoze U karoze, 1
Gasut 3a cymMMapHoe ypasHesue, 1o 0,25
Gajuta 32 3aps Ha KATOZe M Ha aHOze)

3amava 10-4

(@0

HUTOTrO: 42 6ana

10 knacc. TeopeTudecknit Typ. bnaxk Ans xopu
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TEOPETHYEKIIA TYP
10 xnace

OTBeTHI K TECTOBOMY 3a1AHHIO?
1r, 28, 3e, 48, 5S¢, 6a, 7e, 88, 9e, 106

3apaua 10-1

a) COZ +2KOH — I<2C03 + Hzo

S0, + 2KOH — K,S0;3 + H,O

6) Iycrs n(CO3) = x Monb, a n(SO,) =y mouns, Toraa V(COy) = n(CO2)'Vm = 22,4x,
V(802) =n(802) Vi = 22,4y, a m(CO2) = n(CO2)- M(CO,) = 44x, m(SO2) = n(SO,)M(SO,) =
64y.

Veenuuenne maccel pactBopa KOH npu npomyckasHuu ras’oB ONPEneNsTces MaccoH
MPOIYI{EHHBIX ra3oB. CeNoBaTeIbHO, MOXKHO COCTABUTH CIEAYIOLIYIO CHCTeMy M3 JABYX
ypaBHEHHH:

22,4x+ 22,4y = 8,96

44x + 64y = 24,0

Pemias gaunyio cucremy ypaBHeHui, monydaem X = 0,08 mons, y = 0,32 mouns, Torna

V(CO,)=224"-0,08=1,792 nm3

V(SO,) =224+ 0,32 =7,168 nm°

B) O6wemuast mouist rasos B cmecu ¢(CO2) =1,792 /8,96 =0,2; ¢(SO,) = 7,168 / 8,96 =
0,8. Torma MONAPHAA MACCA CMECH TA30B:

M(cmecn) = ¢(CO2) M(CO,) + ¢(SO2)-M(SO,) = 0,2 - 44 + 0,8 - 64 = 60 r/mon

r) pvV =nRT, V=nRT/p - ‘

n(COy) = 0,08 momns, n(SOz) = 0,32 moub,

V(CO2) = 0,08 - 8,314 - (27 +273) /(101,325 - 1,5) = 1,31 nm?

V(S0O,) =032 - 8,314 - (27+273) /(101,325 - 1,5) = 5,25 om®

V(cemecen) = V(CO2) + V(SO2) = 1,31 + 5,25 = 6,56 nm®

3agaua 10-2

a) PaccunrTaeM XMMHYECKOE KOJMYECTBO COJITHOH KHCIOTHI, HeoOXxomumoe st
ITOJIHOTO PacTBOPeH s BewecTsa Y.

c=n/V

n(HCI) = 2 (moms/nm?) - 0,100 am?® = 0,2 mons r

IIpu pacreopennu Y B CONSHOM KHCIOTE BBINENSETCS a3 MMEIOUMH IUIOTHOCTH
1,52 r/am® (m.y.). Haifnem MOJApHYIO MACCy DAHHOTO rasa;

p=m/V=nM/nVn=M/Vn

M=V p=224-1,52= 34,05 r/mMmonb

W3 ycnoBus H3BECTHO, YTO MPH IIPOIYCKAHHK JAaHHOTO ra3a 4epes pacTBOpP HUTpara
cepebpa obpasyercs TeMHbIM ocanok, conepixamwii 87,1% cepebpa no macce, T.e. 310 He
MOXET OBITH MeTajuinyeckoe cepebpo. M3 Bcex comel cepepa, BBIIANAIOINX B OCANOK B
peaxkuusx MOHHOTO OOMeHa, TeMHBIH 1[BET MMeeT TONbKO cynbdun cepebpa. Ilposeputs
npennosokeHie 06 06pasoBaHMM MMEHHO 3TOH COJHM MOMHO HA OCHOBAHHMH H3BECTHOM
MacCOBO#H IOJIM cepebpa B 0CazKe:

10 knace. TeopeTudeckuid Typ. BnaHk Ans xopu
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w(Ag)=1082/(108-2 +32)=0,871

CriefoBaTensHO, a3, BHIOENSIOIUICS TIPH PACTBOPEHHMH BemecTBa Y B COJISIHOH
kuciore — ceposoropn HaS. Jlaunetii Gaxr nopgreepikaaeTcst ¥ PACCUHTAHHBIM U3 INIOTHOCTH
rasa 3HaueHHEeM ero MOJISIPHOM MaccChL.

CrienosareisHO, BemecTBo Y — cyibdun asyxsajgenTaoro meraima — MeS.

MeS + 2HCl — MeS + H,ST

n(MeS) = 0,5n(HCI) = 0,5 - 0,2 = 0,1 monb

Cyneun MeS obpasyercsi BOCCTAaHOBJIEHHEM YTIJIeM COJHM X, CIENOBAaTelbHO, B
COCTaB 3TOH COJK cepa BXOMUT B CTENEHH OKHcaeHus +4 i +6, T.e 370 b0 cyibdur, moo
cynsdar meramia Me. B mo6oM ciyuae, B peakuyy NPOKAIMBAHHS C M30BITKOM YIJIS
XMMHYECKHE KOJIMUECTBA UCXOLHOM coyii X ¥ MPOAYKTA ee BOCCTAaHOBIEHUs Y PaBHbIL.

Torpa:

n(X) =n(MeS) = 0,1 momns ’

M(X) = m(X) / n(X) =23,3/0,1 =233 r/mons

Ecnu npennosioxeuts, 9410 310 cyasdur, ro M(Me) = 233 — (32+16-3) = 153 r/mous,
YTO HE COOTBETCTBYET HUKAKOMY JBYXBAJICHTHOMY METAILY, & ECJIM NPEAIION0KUTE, YTO 3TO
cynsdar, To M(Me) = 233 — (32+16-4) = 137 r/mouns, cienosarensHo, X — cynbdar bapus.

Torna ypaBHeHPISI peaxuyii, ONMCAHHBIX B YCIIOBHH 3a[(aUy:

BaS04 +4C A BaS +4CO (& Hebonbwoii crerneny Ha npaxtuke obpasyercs u CO,)
BaS + 2HCI — BaCl; + HS1

HaS +2AgNO; — Ag,S| +2HNO3

6) B Bone cynandun 6apus roxBepraeTcs FrHAPOIH3Y 10 AHHOHY:

BaS — Ba?" + §>

S*+H,0 2 HS + OH"

HS +H0 2 H,S + OH"

BaS + H,O — Ba(OH), + H,ST

CrienoBareisHO, BOMHbIH pacTBop cynbduma 6apus Oyner UMeTh IEeI0YHyI0 Cpefy.

3anaua 10-3
Pt, t°
a) C/Hyg — C7Hg +4H,

C7Hyy ’—,E—t* C7Hg +3H;

6) Ecii ObI rassl mpopearupoBaity IOJHOCTHIO, HIIH B H30BITKE 0Ka3aicst Obl alleTHIIeH,
TO KOHeuHblli 06beM cmecu okasaiics Obl paBeH o6beMy anerwsieHa. ClenoBaTessHO, B
peaxnuu B U3OBITKE OKa3aJICs BOZOPOX, NpHUeM H30BITOK BOIOPONA COCTABHII:

Vies.(Hz) = 86,8 — 70,0 = 16,8 om?

Ecnu Bomopox 6bul B H30BITKE, 3HAYMT PEAKLsl C ALETHJIEHOM IPOXOnuia HO
obpasoBaHus 3TaHa:

2H + Gl &> €3l

Paccunraem 06weM BOZOPOMA, BLINENUBLIMICS TIPH AETHAPHPOBAHIK CMECH rerTaHa
u merunuukorexcana, O Oyner ciiamsiBatecst U3 00b€Ma, BCTYNMHBIIErO B PEAKIHIO C
aueTHIeHoM, 1 00bemMa BOAOPOa, oxasasuierocs B u3bpirke. Torma:

V(H,)=70,0-2+ 16,8 =156,8 av?

IlycTs Macca renraHa B HCXOLHOH CMECH ¢ METHILIUKIIOTeKCaHOM paBHa X T. M mycTh
OpH AErHAPMPOBAHHH TeNTAHA BBIIETHMIOCH Y AM° Boziopoma. Toria B COOTBETCTBUH ¢

10 knacc. TeopeTudeckui Typ. BriaHk Ans xopu
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YpaBHEHHUAMU peam.mifl OCrHAPHUPOBAHUS T'ElITaHa M METUILIMKIOreKCaHa MOXKHO COCTaBHThH
CHUCTEMY ypaBHeHl/Iﬁ H3 PABCHCTBA XUMUYECKHX KOJTMYECTB YUACTHUKOB peaxcuﬂﬁ:

x/100=y /(4 - 22,4)

(198 —x) /98 = (156,8 —y) / (3 - 22,4)

Pemas CHCTEMY U3 NBYX ypaBHeHPlﬁ nosyuyaeM MaccCy reritaHa B CMECH:!

m(C7H15) =100r

®(C7H16) =100 /198 - 100 = 50,5%

3agaua 10-4

a) Paccunraem mMaccy CepHOI KHMCIOTBI H BOMBI, CONEPIKAIIXCS B PACTBOPE CEPHOM
KHCIIOTEL Maccolt 700 kr ¢ xounenTparnueii 1,69 Moms/mm® u morHocTsIo 1,100 r/em?:

c=n/V

p=m/V '

Vi(p-pa) = 700 (xr) / 1,100 (xr/mm?®) = 636,4 xr

n1(H2804) = 1,69 (moms/mm?®) + 636,4 (xr) = 1075,5 monb

my(H2SO04) = 1075,5 - 98 = 105,4 xr

my(Hz0) = 700 — 105,4 = 594,6 xr

Tlo ycnoBuio, k 3TOMy pacTBopy Hobasmity HeKOTOpEIi 06bem 90,5%-Horo pacTopa,
uTo6B1 monyunts 20%-ueii pacrBop. Ilycrs macca mobasnensoro 90,5%-HOro pacrsopa
CEpHO# KHUCJIOTHI COCTaBIIeT X KT. Torma B nobasnssemom 90,5%-HoM pacTBope:

mz(I'Ist4) = 0,905)(

my(H,0) = 0,095x

Torna B nonyuusineMcs 20%-HOM pacTBOpe MaccoBas JOJIST CEPHOH KHUCIOTHL

®(H2S04) = m(H2S04) / m(p-pa)

0,2 = (105,4 + 0,905x) / (700 + x)

x =49,08 xr

Torma o6sem 90,5%-Horo pacTBopa, KOTOPBIH HEOOXOMHUMO HOOABUTE!

Va(p-pa) = 49,08 (xr) / 1,820 (xr/mv’) = 27,0 mm®

Macca cepHOH KHUCIIOTBI B TIOJYyYHBILEMCST PACTBOPE COCTABIISIET:

my(H2S04) = 105,4 + 0,905-49,08 = 149,8 xr

6) B cooTBeTCTBHY C yCIOBHEM, MPEANPUSITHE JOJDKHO H3rOTOBUTH 2 T 20% cepHOH
xucnorsl. CleoBaTebHO, B HTOTOBOM PACTBOPE MACCA CEPHOM KHCIOTHI NOJIKHA OBITH!

m(H2S04) = 2000 (xr) - 0,2 = 400,0 xr

3HAUHT, IS IPUCOTOBJIEHMSI HTOTOBOTO PACTBOPA HEOOXOIUMO JOTOIHUTENIBHO!

m3(H2804) =400 — 149,8 = 250,2 xr .

Torma macca 90,5%-HOro pacrBopa, KOTOPBIH COHEPIKHT TAaKYIO MAacCy CepHOi
KHCJIOTHI, PAaBHA!

ms(p-pa) =250,2/0,2 = 1251 xr

Va(p-pa) = 1251 / 1,820 = 687,4 nm?

m3(H0) = 1251 - 250,2 = 1000,8 xr

B) Karog (+): PbO, + SO4* + 4H" + 2e — PbSO, + 2H,0

Anon (-): Pb+ SO4% - 2e — PbSO4

CymMmapHas peakis:

Pb + PbO, + 2H,SO4 — 2PbSO, + 2H,0

10 knacc. TeopeTuyeckuit Typ. BnaHk ans xopu



